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Shoot   Extract Root  Extract

Plant type
Conc.
%

Root
length
(cm)

Shoot
length
(cm)

Intact
plant
length
(cm)

Inhibitio
n %

Conc.
%

Root
length
(cm)

Shoot
length
(cm)

Intact
plant
length
(cm)

Inhibition
%

Okra

0 *25.7 a** 27.8 a 53.5a - 0 25.7a 27.8a 53.5a -

5 25.00a 26.77a 51.77a 3.23 1 24.50a 27.00a 51.50a 3.73
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GENETIC VARIANCE, HERITABILITY, CORRELATION AND PATH
COEFFICIENT ANALYSIS IN DURUM WHEAT (TRITICUM DURUM DESF.)*

MOHAMMED ALI HUSSIAN and REZGAR IDREES SAEED

Dept. of Field Crops, Faculty of Agriculture and Forestry, University of Duhok, Kurdistan Region-Iraq

(Received: March 31, 2013; Accepted for publication: November 25,2013)

ABSTRACT
Five parents and ten F1 crosses were grown in RCBD design with three replications 2010. Correlation ,Path

coefficient analysis and heritability were estimated for days to 75% flowering, plant height, flag leaf area,
number of spikes/plant, spike length, number of effective tillers/plant, number of grains/spike, 1000 grain
weight, biological yield/plant, grain yield/plant, harvest index and protein percent. Broad sense heritability
was found to be high in all characters; while high narrow sense heritability was found for days to 75%
flowering and moderate for protein percent. Presence of gene action in traits like plant height, flag leaf area,
spikes/plant, number of grains/spike, 1000-grain weight and grain yield. Significant and positive correlation
was found between grains yield/plant and each of plant height, spike length, number of spikes/plant, number
of grains/spike, 1000 grain weight, harvest index biological yield/plant, flag leaf area and number of effective
tillers/plant. Path analysis revealed that number of spikes/plant had highest direct effect on grain yield/plant
indirect effect through other characters which was used as index for the selection of high grain yield/plant.

KEY WORDS: wheat, half diallel cross, correlation, path coefficient analysis.

INTRODUCTION

urun wheat (Triticum durum desf.) is an
economically important crop and widely

grown in most part of the word and Kurdistan
Region. It cultivated on 10-11% of the world
wheat areas and accounting about 8% of total
wheat production (Ganeva et al., 2011). The
development of high yielding varieties with
desirable quality characteristics is the major
objective in durum wheat breeding program.
Analysis of variability among the traits and the
association of particular among traits contributing
to yield of a crop would be great importance in
planning successful breeding program (Mary and
Gopalan, 2006). Genetic variability among durum
wheat genotype can be estimated based on
qualitative and quantitative traits. The choice of
parents are of paramount importance in breeding
program for effective selection , information on
nature and magnitude of variation in population,
association of character with yield and among
themselves crosses. Correlation can be expressed
by the nature of association between yield and
their components and between each pair of
components themselves. In a plant, breeding
program correlation offers an important role to the

breeder by providing information to predict and
select the character with low heritability through
their type of association and the degree with other
characters having high heritability (Kashif
andKhaliq 2004). Hama, (2006)observed that
narrow sense heritability value was low for
studied characters plant height, grains yield/plant,
days to maturity, number of tillers/plant, number
of spikes/plant, spike length, number of spikelets
/spike, number of grains/spike, 1000 grain weight,
biological yield/plant and harvest index. Ahmad
and Al-Taweal, (2007) studied genotypic
correlation in wheat and observed that grain
yield/plant had significant and positive association
with harvest index, grains yield/plant, biological
yield/plant, number of spikes/m² and protein
percent. Path analysis supposes presence of linear
relationship between the cause and effect. Dewey
and Lu (1959) reported that the advantage of path
analysis is that it permits the partitioning of the
correlation coefficient into direct effect of
predictor variable upon its response variable and
indirect effect of a predictor variable on the
response variable through another predictor
variable. Nofouziet al., (2008)1000-grain weight,
spike length and number of grains/spike had
highest direct positive effects on grains
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yield/plant. Dogan, (2009) observed that plant
height,1000-grain weight, number of grains/spike
and test weight had significant direct effect on
grains yield/plant.

The main objective of the present study is to
develop variety with high yielding ability by
estimated simple correlation among characters and
determine the traits which have higher direct and
indirect effects on grain yield of durum wheat.

MATERIALS & METHODS

Five varieties of durum wheat (Kokoret c-71,
LD357E, Crezo, Cimeto, Um-Rabey-5). Were
crossed in all combination excluding reciprocal to
produce ten hybrids, which were used as the
experiment materials. Which are sown with its
parents in growing season, in field of college of
Agriculture, University of Duhok (2010).At
maturity, five plants from each genotype were
taken at random for recording observation, the
characters are days to 75% flowering, plant height,
flag leaf area, number of spikes/plant, spike
length, number of effective tillers/plant, number of
grains/plant, 1000 grain weight, biological
yield/plant, grain yield/plant, harvest index and
protein percent. Analyzed according Griffing
(1956).Broad sense heritability considered high
when it is more than 60%, it is medium between
40% - 60% and low when it is less than 40% ,

(Ali, 1999)h².b.s =
P

G
2

2




Narrow sense heritability considered high
when it is more than 50%, medium in the range
20% - 50% and low when the it is less than 20%
(Al- Auddari and Mohammed, 1999).

h².n.s =
P

A
2

2




the Simple correlation among traits was
estimated using the following formula:
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n

Y
Y

n

X
X
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2
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2
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Where,
n = number of the treatments (observations).
r = correlation coefficient value.

The correlation coefficients between grain
yield (Y) and each of plant height(X1), number of

tillers (X2), spike length (X3), number of
spikes/plant (X4), number of grains/spike (X5)
and 1000 grain weight  was divided into direct and
indirect effects according to the method outlined
by (Al-Rawi, 1987). Dewey and Lu (1959) have
suggested the following scale to determine the
importance of direct and indirect effects:

Value of direct or indirect effect  rate of scale
Negligible 0.00 - 0.0
Low 0.10 - 0.19
Moderate 0.20 to 0.29
High 0.30 to 0.99
Very high More than one

RESULTS AND DISCUSSION

Genetic variance, Heritability and Correlation
The results in the table (1) showed a high
heritability in broad sense for all characters, while
it was moderate for spike length. These indicate
low environment of variance, and the variance
between the characters belongs to genetic.

High Heritability in narrow sense was found
for days to 75% flowering, moderate for protein
percent and low for plant height, flag leaf area,
number of spikes/plant, spike length, number of
grains/spike, number of effective tillers/plant,
1000 grain weight, grain yield/plant, biological
yield/plant and harvest index(Hassanet al., 2008).
Dominance genetic variance was more than
additive genetic variance in for all characters. This
indicates the preponderance of over dominance in
the inheritance of these characters that mean these
characters can be improved by hybridization
(Hassan et al., 2008).

Table (2) showed simple correlations
coefficients between all studied characters in
durum wheat. Highly significant and positive
correlation was shown between plant height and
spike length, while significant and positive
correlation was shown between plant height and
each of number of grains/spike, biological
yield/plant and grain yield/plant, while negative
non significant correlation was found between
plant height and protein percent. Significant and
positive correlation was found between spike
length and number of grains/spike, biological



Journal of University of Duhok., Vol. 17, No.1 (Agri. and Vet. Sciences), Pp 1-8, 2014

3

yield/plant, flag leaf area and grain yield per
plant, whereas negative correlation was between
spike length and protein percentage. Highly
significant and positive correlation was shown
between a number of spikes/plant and each of
grain yield/plant and biological/plant, while
negative non-significant correlation was exhibited
between a number of spike/plant and protein
percent. The number of grains/spike was highly
significant and positively correlated with 1000-
grain weight, biological yield/plant and grain
yield/plant. 1000 grain weight significantly and
positively correlated with biological yield/plant
and grain yield/plant. Harvest index had
significant and positively correlation with grain
yield/plant.  Highly significant and positive
correlation was exhibited between biological
yield/plant and number of productive tillers/plant
and grain yield/plant, whereas significant and
positive correlation was shown between biological
yield/plant and flag leaf area. Positive and highly
significant correlation was observed between
the number of productive tillers/plant and the
grain yield/plant, while negative non-significant
correlation was observed with protein content.
Flag leaf area had significant and positive
correlation with grain yield/plant. Similar results
have been reported by other researcher (Ahmad
and Al-Taweal, 2007).
Path coefficient analysis:

The partitioning of correlation coefficients
between grain yield/plant and some affecting
characters to direct and indirect effects. Was
presented in the table (3) plant height exhibited a
positive direct effect  but not important on grain
yield/plant, and positive (non important) indirect
effects through number of tillers/plant, 1000grain
weight, and low through spike length, number of
spikes/plant, number of grains/spike. The number
of tillers/plant showed a positive (non-important)
direct effect on grain yield/plant, and positive
moderate indirect effect through number of
spikes/plant, number of grains/plant and 1000
grain weight. The trait spike length has a positive
low direct effect on grain yield/plant, while
positive low indirect effect was observed through,
number of spikes/plant and number of grains/spike
and not important through other characters. It has
been observed that the number of spikes/plant
have high and positive direct effect on grain
yield/plant, and positive low indirect effect
through number of grains/spike and non important

other characters the total correlation was of high
significant. Number of grains/plant showed
positive moderate direct effect on grain
yield/plant, positive low indirect effects through
number of spikes/plant and 1000 grain weight and
non important through other characters. Finally,
the 1000 grain weight recorded positive moderate
direct effect on grain yield/plant, and positive low
indirect effect through number of spikes/plant and
number of grains/spike, but non important through
other characters the total correlation was of high
significant difference.

It was concluded that number of spikes/plant
had positive high direct effect on grain yield and
positive higher indirect effects through all other
characters, then, this character could be used as an
index in the selection of high grain yield by plants
followed number of grain/spike and 1000-grain
weight. These results are inconformity with
(Nofouzi et al., 2008 , Dogan, 2009).

CONCLUSION

It is concluded for all characters have high
broad sense heritability, while high narrow sense
heritability was found for days to 75% flowering
and moderate for protein percent. Path coefficient
analysis revealed that number spikes/plant had
highest direct effect on grain yield/plant and
indirect effect through other characters when was
used as index for the selection of high grain
yield/plant.
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Table (1): Additive (² A), Dominance (² D), environmental (² E) and phenotypic (² p) variance genetic ,heritability in broad sense (h.b.s) and heritability in narrow sense
(h.n.s) for studied characters.

parameters Days to

75%

flowering

Plant

height

(cm)

Flag leaf

area

(cm²)

Number of

spikes/plant

Spike length

(cm)

Effective

tillers/plant

Number

grains/spike

1000grain

weight

(g)

Biological

yield/plant

(g)

Grains

yield/plant

(g)

Harvest

index %

protein %

² A 5.04

2.91±

5.07

3.11±

2.74

2.14±

0.23

0.16±

0.01

0.02±

0.23

0.16±

7.96

4.94±

5.81

3.44±

22.10

14.87±

10.43

2.47±

0.00

0.22±

0.52

0.32±

² D 4.90

2.00±

20.76

8.92±

15.87

2.14±

4.33

1.828±

0.24

0.14±

4.33

1.82±

77.31

32.41±

35.52

14.72±

434.83

182.71±

190.14

78.61±

10.09

4.66±

0.99

0.46±

² E 0.00

0.00±

3.29

0.84±

9.99

2.58±

0.43

0.111±

0.27

0.07±

0.43

0.11±

6.26

1.61±

1.59

0.41±

37.89

9.78±

7.28

1.88±

3.92

1.01±

0.42

0.10±

² p 9.94 29.12 28.60 4.99 0.52 4.99 91.53 42.92 494.82 207.87 14.00 1.93

h.b.s 100.00 88.70 65.07 91.38 49.39 91.38 93.15 96.27 96.49 92.34 71.98 78.25

h.n.s 50.72 17.41 9.58 4.47 3.84 4.47 8.70 13.55 5.02 4.46 -------- 27.07

5
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Table (2): Simple correlation coefficient between yield and other traits in durum wheat.

characters
Number of

spikes/plant

Spike length

(cm)

Number of

grains/spike

1000-grain

weight (g)

Harvest

index
Biological

yield/plant (g)

Days to 75%

flowering
Flag leaf area

(cm²)

Productive

tillers/ plant
Protein % Grain yield/plant (g)

Plant height

(cm) 0.36 0.65** 0.53* 0.28 0.17 0.51* 0.07 0.25 0.36 -0.12 0.52*

Number of

spikes/plant 0.33 0.44 0.36 0.32 0.70** 0.29 0.31 1.00 -0.02 0.70**

Spike length

(cm) 0.61* 0.35 0.21 0.56* 0.22 0.58* 0.33 -0.07 0.57*

Number of

grains/spike 0.67** 0.44 0.63** 0.43 0.46 0.44 0.16 0.70**

1000-grain

weight (g) 0.35 0.58* 0.40 0.36 0.36 0.14 0.61*

Harvest index

0.29 0.24 0.13 0.32 0.25 0.53*

Biological

yield/plant (g) 0.32 0.54* 0.70** 0.04 0.95**

Days to 75%

flowering 0.44 0.29 -0.08 0.37

Flag leaf area

(cm²) 0.31 -0.10 0.53*

Productive

tillers/plant -0.02 0.70**

Protein %

0.10

* and ** significant difference at level 0.05 ( r = 0.49) and 0.01 ( r =0.62) respectively.
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Table (3): direct and indirect effects of different characters on grain yield in durum wheat.

1 Effect of plant height (X1) on yield 4 Effect of number of spikes per plant (X4) on yield

direct 0.07183 direct 0.42172

Indirect through number of tillers (X2) 0.012057 Indirect through plant height (X1) 0.025952

Indirect through spike length (X3) 0.102307 Indirect through number of tillers (X2) 0.019648

Indirect through number of spikes per plant (X4) 0.152367 Indirect through spike length (X3) 0.052289

Indirect through number of grains per spike (X5) 0.121142 Indirect through number of grains per spike (X5) 0.101236

Indirect through 1000 grain weight (X6) 0.063529 Indirect through 1000 grain weight (X6) 0.081548

Total correlation 0.5232* Total correlation 0.7024**

2 Effect of number of tillers (X2) on yield 5 Effect of Number of grains per spike (X5) on yield

direct 0.02802 direct 0.22801

Indirect through plant height (X1) 0.030908 Indirect through plant height (X1) 0.038163

Indirect through spike length (X3) 0.041201 Indirect through number of tillers (X2) 0.006627

Indirect through number of spikes per plant (X4) 0.29571 Indirect through spike length (X3) 0.096747

Indirect through number of grains per spike (X5) 0.053924 Indirect through number of spikes per plant (X4) 0.187244

Indirect through 1000 grain weight (X6) 0.052185 Indirect through 1000 grain weight (X6) 0.151933

Total correlation 0.7010 Total correlation 0.7087**

3 Effect of spike length (X3) on yield 6 Effect of 1000 grain weight (X6) on yield

Direct 0.15660 direct 0.22552

Indirect through plant height (X1) 0.046927 Indirect through plant height (X1) 0.020235

Indirect through number of tillers (X2) 0.007372 Indirect through number of tillers (X2) 0.006484

Indirect through number of spikes per plant (X4) 0.140812 Indirect through spike length (X3) 0.055436

Indirect through number of grains per spike (X5) 0.140865 Indirect through number of spikes per plant (X4) 0.152494

Indirect through 1000 grain weight (X6) 0.079834 Indirect through number of grains per spike (X5) 0.15361

Total correlation 0.5724* Total correlation 0.6138**

* and ** significant difference at level 0.05 and 0.01 respectively.
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خالصةال
االرتباط و معامل تحليل . 2010بثالث مكررات في عام RCBDتمت زراعتها بتصميم F1خمسة اباء و عشرة هجن 

النبات ، /تزهير، ارتفاع النبات ، مساحة ورقة العلم ،عدد السنابل% 75المسار و التوريث تم تقديرها لصفات عددايام الى 
النبات ، /حبة ،الحاصل البايولوجي1000السنبلة ، وزن /، عدد الحبوب النبات/طول السنبلة ، عدد تفرعات الفعالة

كان التوريث بالمعنى الواسع عالية  لجميع الصفات ،اما التوريث . النبات ، دليل الحصاد ونسبة البروتين/بحاصل الحبو 
تزهير، و متوسطة لصفة نسبة البروتين ، بينما وجود تأثير الجين لصفات % 75بمعنى الضيق كانت عالية لصفة عدد ايام الى 

/حبة ، حاصل الحبوب1000السنبلة ، وزن /النبات ، عدد الحبوب /لارتفاع النبات ، مساحة ورقة العلم ، عدد السناب
النبات و الصفات ارتفاع النبات ، و طول السنبلة ،عدد /وجود االرتباط موجبا و معنويا بين صفة حاصل الحبوب. النبات

/العلم ، عدد تفرعات الفعالةالنبات، مساحة ورقة/حبة ، دليل الحصاد ،الحاصل البايولوجي1000بالسنبلة ، وزن /الحبوب
النبات و تأثير /النبات تأثير مباشر و عالي على حاصل الحبوب /اضهر معامل تحليل المسار لصفة عدد السنابل.  النبات

.والذي يمكن اعتماد كدليل لالنتخاب عالي للحاصل بالنباتغير مباشر على بقية الصفات 
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EFFECTS OF PROLINE APPLICATION ON VEGETATIVE GROWTH,
CHEMICAL CHARACTERS AND PHOTOSYNTHETIC PIGMENTS OF
(Coriandrum sativum) GROWN UNDER VARYING SALT STRESSES

BALQEES G. SAHI and REZAN ESA MOSA

Faculty of Agriculture and Forestry, University of Duhok, Kurdistan region-Iraq
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ABSTRACT
A hydroponic experiment was conducted to assess the role of spraying amino acid proline at

concentrations of 0 and 500 mg.l-1 on the alleviation of salt adverse effects that imposed on growth
of Coriandrum sativum at levels of 0, 4, and 8 dS.m-1. The results showed that spraying proline with
(500) mg.l-1 significantly increased plant height, flower number, vegetative fresh weight, root fresh
weight, root moister percentage, Chlorophyll b and carotene percentage as compared to untreated
plants. Salinity 8 dS.m-1 decreased the number of leaf and branch/plant, whereas the interactions
between salinity NaCl levels and  500 mg.l-1 proline substantially caused significant difference in
most of detected vegetative traits.

KEY WORDS: Coriandrum sativum, proline, Salinity.

INTRODUCTION

oriander (Coriandrum sativum),
also called cilantro (Spanish) or

dhania (Hindi), is an annual herb in the
family Apiaceae. Coriander native are
southern Europe and North Africa to
southwestern Asia. The plant is a soft,
hairless growing up to 50 cm tall. The leaves
are broadly lobed at the base of the plant, and
slender and feathery higher on the flowering
stems while The flowers are borne in small
umbels, white or very pale pink,
asymmetrical, with the petals pointing away
from the center of the umbel longer (5–
6 mm). The fruit is a globular, dry schizocarp
3–5 mm diameter. All parts of the plant are
edible; the leaves have a different taste from
the seeds, with citrus overtones (Rubenstein,
2009). The flavors' have also been compared
to those of the stinkbug, and similar chemical
groups are involved (aldehydes).

Plants are exposed to many stress factors,
such as drought, high salinity or pathogens,
which reduce the yield of the cultivated
plants or affect the quality of the harvested
products. Salt stress, in general, reduces the
water uptake capacity of the plant, thus
reduces growth rate and metabolic activity.
The initial growth reduction could be due to
hormonal signals generated by the roots

encountering salinity (Munns, 2002). The
excessive salt toxicity levels lead to
senescence and reduce the photosynthetic
capacity due to the closure of stomata and
limited carbon dioxide uptake, which cannot
sustain proper growth, or causes a number of
changes in plant metabolism. Of them, ion
toxicity, osmotic stress and production of
reactive oxygen species such as single
oxygen (1o2), super oxide radical (●O–

2),
hydrogen peroxide (H2O2), and hydroxyl
radical (OH–) which are most prominent
(Mittler, 2002). The reactive oxygen species
are serve as signaling intermediates in guard
cells to promote stomatal closure (Foyer and
Noctor, 2003) and cause damage to cell
membranes or even provoke apoptosis
(Loreto et al., 2001). ,Cheruth et al., (2008)
found that  spray Catharanthus roseus plants
with NaCl with 25, 50, 75 and 100 mM
concentrations on 30, 45, 60 and 75 days
after sowing affected all the morphological
parameters and decreased the growth
performance while the significant change in
mineral contents was found in 50 mM NaCl
concentration. Also Ashraf and Foolad
(2007) found that subjected rosemary plant to
the higher concentration of NaCl salt (50,
100, and 150 mM) decreased the growth
parameters and photosynthetic pigments.
Proline is the major amino acid associated

C
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with environmental stresses (salinity, extreme
temperatures, UV radiation, drought and
heavy metals) (Thomas et al, 1992). Barnett
and Naylor (1996) suggested that proline may
act as storage compound for energy and
reduced nitrogen and carbon to be used post –
stress metabolism. Increased accumulation of
proline leads to the increase of enzyme
activity of glutamate kinase and therefore
increases biosynthesis proline (Vasakova and
Stefl, 1982). The plants use increased proline
content for biosynthesis of physiological
specific proteins further more increased
accumulation of proline leads to inhibition of
synthesis of proline (Štefl and Vašáková,
1984). The objective of this study was to
determine the possibility of compensating the
negative effect of irrigation water salinity by
foliar application the plants with proline on
the growth and chemical composition of
Coriandrum sativum plants.

MATERIALS AND METHODS

The current investigation was conducted
in the greenhouse of Horticulture Dept.,
Faculty of Agriculture and Forestry,
university of Dohuk, Iraq during the season
of 2010, to find the role of exterior
application of amino acid proline on
Coriandrum sativum that grown under
varying salt levels in order to adjust the
adverse effects salts rate on growth
parameters.

Seeds were obtained from the herbal
grocery in Dohuk. After washed with
deionized water two seeds were sown in
plastic pots 25 cm diameter filled with 5 kg
of sand in 5th March 2010. Pots were brought
up to the field capacity with de ionized water
for 20 days the seedling were irrigated with
Hoagland’s nutrient solution containing 0 or
0.7 or 1.4 and 2.8 mg.l-1 NaCl to get solution
with 2dsm-1 for control and 4, 6, 8 dS.m-1 Ec.
Seedlings that were grown under normal or
saline conditions sprayed with two
concentrations of proline (0, 500) mg.l-1

prepared in distilled water containing tween
20 as a surfactant. Control plants were
sprayed with distilled water only.

The seedlings were pre-soaked in 150 ml
of nutrient solution (control) and 150 ml of
nutrient solution contain (0.7, 1.4, 2.8) mg.l-1

NaCl (Ec 4, 6 and 8 dS.m-1) for each pot
weekly. Factorial Randomized complete
block design (RCBD) was used to perform
this experiment and the Data was analyzed
statistically by using SAS program, mean
values were compared by Duncan multiple
test at 5% level (SAS, 2001).

The first measurements which were
records are Vegetative growth characteristics
that include, Plant height (cm), Branches
number/plant, leaves number/plant, flower
number/plant, seed number/plant, vegetative
and root fresh weight, vegetative and root dry
weight. While the second are photosynthetic
pigments characteristics (Chlorophyll. a,
Chlorophyll. b, total Chlorophyll and
Carotene).

RESULTS AND DISCUSSION

1- Vegetative growth characteristics
The data in the table (1) showed that

increased the amino acid proline
concentration to (500) mg.l-1 lead to increased
the plant height (52.25) cm and flowers
number (36.50) flower/plant significantly
compared with the control whereas it can’t
effected significantly on the leaf
number/plant, branches number/plant and
seed number/plant .

Applying nutrient solution containing (8
ds.m-1) of NaCl decreased significantly the
leaf number (21.17) leaf/plant and branches
number (6.83) branch/plant compared with
others concentration and control treatment,
whereas the plant high, flower number and
seeds number per plant cannot affected
significantly with this factor.

In the other hand the interaction between
the proline and NaCl concentrations cased
significantly increased in plant high, leaf
number and branches number of coriander
plant and the highest value of plant high were
reached 56.00 cm for control plant which was
combined with 500 mg.l-1 of proline whereas
the highest leaf number reached 34.33
leaf/plant for (6) dS.m-1 of NaCl and 500
mg.l-1 of proline and the highest branch
number reached 10.33 branch/plant for 4, and
6 dS.m-1 with 0 and 500 mg.l-1 respectively.
Others characteristics cannot effected
significantly with this interaction.
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Table (1): Effect of Salinity (NaCl) levels and proline concentrations and their interactions on some
vegetative and flowering parameters of coriandrum sativum.

Parameters Proline

mg.l-1
Nacl Ec (dS.m-1) effect of

proline

Control 4 6 8

P
la

n
t 

h
ei

g
h

t 
(c

m
) 0 37.67c 51.67ab 38.67c 43.67ab 42.92a

500 56.00a 49.00ab 51.00ab 53.00ab 52.25b

effect of Nacl 46.83a 50.33a 44.83a 48.33a

L
ea

f 
n

u
m

b
er

/ p
la

n
t

0 29.67a 22.67ab 27.33ab 17.67b 24.33a

500 32.33a 26.67ab 34.33a 24.67ab 29.50a

effect of Nacl 31.00a 24.67ab 30.83a 21.17b

B
ra

n
ch

 n
u

m
b

er

/p
la

n
t

0 8.00a-c 10.33a 8.00a-c 7.00bc 8.33a

500 9.67ab 9.33a-c 10.33a 6.67c 9.00a

effect of Nacl 8.83a 9.83a 9.17a 6.83b

F
lo

w
er

s 
n

u
m

b
er

/p
la

n
t

0 26.55a 27.66a 26.78a 33.67a 28.67b

500 36.22a 35.89a 36.89a 37.00a 36.50a

effect of Nacl 31.39a 31.78a 31.83a 35.34a

S
ee

d
s 

n
u

m
b

er

/p
la

n
t

0 173.33a 199.00a 135.33a 125.00a 158.17a

500 180.67a 225.33a 210.67a 184.00a 200.17a

effect of Nacl 177.00a 212.17a 173.00a 154.50a

Means with same letter for each factor and interaction are not significantly different at 5% level based on Duncan's
Multiple Rang Test

2- Fresh and dry weight of vegetative and
root growth characteristics.

Results of the table (2) demonstrated that
increased proline concentration to 500 mg.l-1

increased significantly the vegetative fresh
weight (8.92) gm and root fresh weight (0.43)
gm compared with control (0) mg.l-1 which
gave 5.87 and 0.29 gm respectively; whereas
the vegetative dry weight and root dry weight
cannot effected significantly with this factor.

despite the fresh weight of vegetative and
root and the vegetative dry weight cannot
affected significantly as a result to increased
the NaCl levels from 0 to 8 dS.m-1 the root
dry weight was significantly affected with
this factor and the highest value was reach
0.38 gm for 6 dS.m-1 treatment.

The duel interaction between the two
factors have significantly effect on all weight
characteristics except vegetative dry weight
and the highest significant values reach 10.23
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gm for vegetative fresh weight for the plants
that treated with 500 mg.l-1 of proline with 8
dS.m-1 of NaCl and 0.47 gm for root fresh
weight for plant that treaded with 500 mg.l-1

with 4 and 8 dS.m-1 of NaCl levels. Also the
highest vegetative dry weight values reach
2.93 for control plants that treated with 500
mg.l-1 of proline.

Table (2): Effect of Salinity (NaCl) levels and proline concentrations and their interactions on fresh
and dry weight of vegetative and root growth of Coriarum sativum.

parameters
Proline

mg.l-1

Nacl Ec (dS.m-1)
effect of

prolineControl 4 6 8

ve
g

et
at

iv
e

fr
es

h
 W

ei
g

h
t

(g
m

)

0 4.90cd 9.70a-c 5.27b-d 3.60d 5.87b

500 10.10a 7.93a-d 7.43a-d 10.23a 8.92a

effect of Nacl 7.50a 8.82a 6.35a 6.92a

R
o

o
t 

fr
es

h

W
ei

g
h

t

(g
m

) 0 0.23b 0.37ab 0.33ab 0.23b 0.29b

500 0.40ab 0.47a 0.37ab 0.47a 0.43a

effect of Nacl 0.32a 0.42a 0.35a 0.35a

ve
g

et
at

iv
e

d
ry

 W
ei

g
h

(g
m

)

0 1.43a 2.90a 1.77a 1.40a 1.88a

500 2.93a 2.57a 2.13a 2.60a 2.56a

effect of Nacl 2.18a 2.73a 1.95a 2.00a

R
o

o
t 

d
ry

 W
ei

g
h

t

(g
m

)

0 0.13b 0.23b 0.63a 0.20b 0.30a

500
0.13b 0.17b 0.13b 0.20b

0.16a

effect of Nacl 0.13b 0.20ab 0.38a 0.20ab

Means with same letter for each factor and interaction are not significantly different at 5% level
based on Duncan's Multiple Rang Test.

3- Some moisture and dry vegetative and
root characteristics.

As shown in table number (3) the
moisture percentage for root was increased
significantly to 61.39% compared with
38.06% as a result to increased the proline
percentage from 0 to 500 mg.l-1

In contrary the root dry percentage
decreased significantly to 38.60 % a result to
increase the proline percentage to 500 mg.l-1

when compared with control treatment which
gave 93.74%.

in the other hand the vegetative moisture
percentage and vegetative dry percentage
cannot effected significantly as a result to
increased the proline concentration. Nutrient
the plant with different levels of NaCl 0, 4, 5,
8 dS.m.l-1 haven’t any significant effect on
the moisture and dry vegetative and root
characteristics.

The interaction between the two study
factors induced very little effects on root
moisture percentage and root dry percentage
of this plant and the best values for the two
characteristics respectively reached 67.77%
for the control planted that treated with 500
mg-1 and 91.67% for the control which
combine with 500 mh.l-1.
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Table (3): Effect of Salinity (NaCl) levels and proline concentrations and their interactions on some
moisture and dry vegetative and root of coriarum sativum.

P
ar

0a
m

et
er

s

Proline

mg.l-1
Nacl Ec (dS.m-1) effect of

proline

Control 4 6 8

V
eg

et
at

iv
e 

M
o

is
tu

re

%

0 63.87a 70.17a 58.8a 56.2a 62.26a

500 64.77a 66.26a 71.02a 74.6a 69.16a

effect of Nacl 64.32a 68.22a 64.91a 65.40a

R
o

o
ts

   
 M

o
is

tu
re

 % 0 50a-c 32.22bc 28.33c 41.67a-c 38.06b

500 67.22a 60a 61.67a 56.67ab 61.39a

effect of Nacl 58.61a 46.11a 45.00a 49.17a

V
eg

et
at

iv
e 

D
ry

  % 0 36.09a 29.83a 41.2a 43.8a 37.73a

500 35.23a 33.74a 28.98a 25.4a 30.84a

effect of Nacl 35.66 31.79 35.09 34.60

R
o

o
ts

  
D

ry
   

   
  % 0 61.1ab 72.2ab 91.67ab 83.33ab 77.08a

500 32.77b 39.97ab 38.33ab 43.33ab 38.60b

effect of Nacl 46.94a 56.09a 65.00 63.33a

Means with same letter for each factor and interaction are not significantly different at 5%
level based on Duncan's Multiple Rang Test

4- Some photosynthetic pigments
characteristics.

As shown in table (4) Chlorophyll b and
carotene pigments increased significantly as
result to increased the proline concentration
to 500 mg.l-1 and they reached 15.15 and
11.67 mg/gm f. w. compared with control
treatment which gave 8.14 and 5.78 mg/gm f.
w. for the two characteristic respectively.
Whereas the Chlorophyll a and total
Chlorophyll cannot affected by this factor.

In the other hand increased the levels of
salinity with NaCl to 2, 4 and 8 dS.m-1

haven’t any significant effect on all pigments

which were studies in this experiment.
The interactions between the two factors
levels indicated exit very low significantly
difference in the four characteristics except
chlorophyll a. the chlorophyll b which ranged
between 9.13 to 17.69 mg/gm f. w. without
significantly difference except with control
treatment which gave 2.33 mg/gm f. w. in the
same direction the total chlorophyll act.

in the other hand the interaction between
all NaCl levels and 500 mg.l-1 proline gave
total chlorophyll contents ranged between
10.60 to 12.47 mg/gm f. w. compared with
others values which decrease significantly
and the less value was for control treatment
(3.59)mg/gm f. w.
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Table (4): Effect of Salinity (NaCl) levels and proline concentrations and their interactions on
pigments of coriadrum sativum.

Parameters Proline            mg.l-1 Nac l Ec (S.m-1) effect of

proline

Control 4 6 8

C
h

lo
ro

p
h

yl
l 

a

m
g

/g
 F

. w
.

0 9.72a 14.14a 16.63a 15.88a 14.09a

500 9.26a 9.89a 12.24a 12.36a 10.94a

effect of Nacl 9.49a 12.01a 14.43a 14.12a

C
h

lo
ro

p
h

yl
l 

b

m
g

/g
 F

. w
.

0 2.33b 9.13ab 11.61ab 9.48ab 8.14b

500 17.69aa 15.65a 10.31ab 16.94 15.15a

effect of Nacl 10.01a 12.39a 10.96a 13.21a

T
o

ta
l 

C
h

lo
ro

p
h

yl
l

m
g

/g
 F

. w
.

0 12.05b 23.28ab 28.24a 25.36a 22.23a

500 26.95a 25.54a 20.88ab 29.28a 25.66a

effect of Nacl 19.50a 24.41a 24.56a 27.32a

C
ar

o
te

n
e

m
g

/g
 F

.w

0 3.59c 4.72c 7.20b 7.61b 5.78b

500 10.60ab 12.47a 11.32a 12.30a 11.67a

effect of Nacl 7.09a 8.60a 9.26a 9.95a

Means with same letter for each factor and interaction are not significantly different at 5%
level based on Duncan's Multiple Rang Test

DISCUSSION

The adverse effects of salinity can be
attributed to the imbalance in the hormonal
and metabolic besides the influence of
osmosis which resulted in water scarcity
which finally negatively affected cell
divisions and expansions. Salinity is usually
accompanied by osmotic alteration and thus
plant required energy for re-conditioning
their cell on the expanse of organic
developments (El-Antably et al.,1994). It is
appear that higher levels of salt inhibit each
of longitudinal and width growth and these
results were in harmony with those of (Al-
Sahaf ,1986). The low levels of salinity

motivated increasing the leave number.
Similar results have been found by (Badawi,
1985), this is because of a fact that salinity
decrease cell filling and cell wall flexibility
and also, decrease the photosynthesis
acceleration (Yeo et al., 1991).

Plants accumulate different types of
organic and inorganic solutes in the cytosol to
lower osmotic potential thereby maintaining
cell turgor (Rhodes & Samaras, 1994). Of
these solutes, proline is the most widely
studied because of its considerable
importance in the stress tolerance (Delauney
& Verma, 1993). Number of reports  revealed
that exogenous application of proline
increases its endogenous levels in plant
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tissues subjected to salt stress conditions (Ali
et al., 2007; Ashraf & Foolad, 2007; Haque
et al., 2007) which contribute to osmotic
adjustment in plant tissues (Bajji et al.,
2000). Thus, exogenous application of
proline may be an efficient means of
ameliorating the adverse effects of salt stress
on plants as has been observed in the present
study. However, the effectiveness of proline
applied as a foliar spray in triggering growth
depends on the type of species, plant
developmental stage, time of application and
concentration (Ashraf & Foolad, 2007). (Ali
et al., 2007) it was reported that exogenous
application of different concentrations of
proline had an ameliorating effect on
different photosynthetic parameters including
transpiration rate and  stomatal  conductance
and  maximum  increase was observed at 500
mM proline.
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التركيبوصبغاتالكيمياويةوالصفاتوالزهريالخضريالنموصفاتفيبالبرولينالرشأثيرت
الكزبرةلنباتالضوئيCoriandrum sativumالملحياإلجهادتحتالنامية

الخالصة
على محصول الكزبرة لتلطيف االثر السلبي لمحاليل ملح الطعام بتراكيز اجريت الدراسة في المحاليل المائية 

اظهـرت النتـائج . لتـر /ملغـم500، 0جزء بالمليون  وذلك بالرش بحامض البـرولين االمينـي وبالمعـدالت 8، 6، 0،4
، عــدد لتــر ادى الــى حصــول تحســن معنــوي فــي ارتفــاع النباتــات / ملغــم 500بــأن رش النباتــات بحــامض البــرولين 

ومحتـوى الورقـة ،الوزن الخضري الرطب، الوزن الجذري الرطب، النسبة المئوية للرطوبة للجـذور، االزهار للنبات
ــة مــع الكنتــرول b,مــن الكلوروفيــل   ــادة مســتوى المحلــول .والكلــي وكــذلك ادى الــى تحســين الكــاروتين مقارن زي

كمــا تؤكــد نتــائج التجربــة ايضــا ان بعــض . للنبــات متــر  قللــت عــدد االوراق واالفــرع / دســي ســمنز8الملحــي الــى 
.المدروسةالصفاتمعظمخفضفيسببالتداخالت بين الملوحة والبرولين ادت الى الت
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ABSTRACT
This study was undertaken to evaluate the histopathological effects of Hypericum triquetrifolium on the

liver and kidneys in local rabbits. Fourty local rabbits were divided into four equal groups, each of ten
animals, two controls (C1 and C2) and two treated groups (T1 and T2). The control groups (C1 and C2)
received no treatment, the group C1 kept in shadow, while group C2 was exposed to direct sunlight 30
minutes daily for 30 days. The treated groups (T1 and T2) were orally given H. triquetrifolium with the
mixture of diet at a dose of 3 gm/Kg of body weight daily for 30 days. T1 group was kept in shadow while T2
group was exposed to direct sunlight. The results showed histopathological changes in liver and kidney of the
treated group exposed to direct sunlight. Liver lesions included infiltration of inflammatory cells mainly
mononuclear cells in the sinusoids, central vein and portal artery, associated with coagulative necrosis and
fatty changes of the hepatocytes. Kidney lesions included degenerative changes of the renal tubules, cloudy
swelling, desquamation of epithelial cells lining the tubules with infiltration of inflammatory cells mainly
lymphocytes as well as interstitial edema. From this study, it was concluded that H. triquetrifolium at the dose
administrated, produced lesions only in the treated group exposed to direct sunlight.

KEY WORDS: Hypericum triquetrifolium, Histopathological, Liver, Kidney, Rabbits

INTRODUCTION

raq has a vast community of plants which
potentiality may cause poisoning of animals

accidentally. The plants of the genus Hypericum is
one of them, which is composed of more than 460
species which distributed in warm–temperate areas
throughout the world, sixteen of which grown
naturally in the Kurdistan Region-Iraq. The most
abundant herbs of these are Hypericum
triquetrifolium and Hypericum perforatu, which is
called Zurnatic or Rashik in Kurdi, and Al-Rozha
or Al-Aran in Arabic, (Al-Mukhtar, 1975; Robson,
2006 and Al-Kinany, 2013).

The plant contains numerous biological active
compounds, such as naphthodianthrones
(anthraquinones), flavonoids, biflavonoids,
phloroglucinols, essential oils, phenolic acids and
xanthones. Hypericin is a naphthodianthrones
constituent with phototoxic properties (Nathan,
2001 and Saddiqe et al., 2010). The animals fed
the plants in the pasture, hypericin accumulates
throughout the body, and when it reaches the skin

and activated by sunlight, it causes clinical signs
of photosensitization (hypericism) as a result of
oxidative damages to the skin tissue by
photogeneration of free radicals, reactive oxygen
species (Davids et al., 2008). The plant has some
less harmful and chemotherapeutic effects,
including antidepressant, antioxidant,
antinociceptive, hypolepidemic, anticarcenogenic,
wound healing, antibacterial, antifungal, antiviral,
... etc. (Zanoli, 2004; Milosevic et al., 2007;
Ozturk et al., 2007 and Saddiqe et al., 2010).
The pathological effects of the H. perforatum and

H. triquetrifolium were studied in local rabbits,
and reported that H. triquetrifolium was more
toxic, especially at the flowering stage of growth
(Youkhana, 1995 and Al-Farwachii, 1997).
Informations concerning the histopathological
changes of H. triquetrifolium are limited in the
animals exposed to direct sun light and those kept
in shadow. Therefore, the aim of this work is to
compare histopathological effects of the plant on
liver and kidneys of the animals exposed to direct
sunlight and those kept in shadow.

I
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MATERIALS AND METHODS
2.1. Hypericum triquetrifolium:

The aerial parts of plant Hypericum
triquetrifolium were harvested at Khanik
Collective/Duhok, during the early stages of
flowering period in July 2010. A specimen of the
plant was identified by botanical specialist, Prof.
Saleem E. Shahbaz (Duhok University/College of
Agriculture/Forestry Department/Kurdistan
Region-Iraq). The plant was air dried indoors at
room temperature to protect it from direct light.
The dried plant finely grounded and stored in a
dark place at room temperature.
2.2. Laboratory animals

Experiments in this study were carried out on
40 local rabbits (Oryctolagus cuniculus) between
ages 6-9 months of both sexes, weighing 1.69 ±
0.24 Kg. The rabbits were housed in cages in the
animal house of college of veterinary medicine at
room temperature (20-25oC), and in normal day
light photoperiod. The animals were fed with
normal rabbit’s food (barley and vegetables) and
drinking water. The animal were divided into four
experimental groups (10 individual per group),
two control and two treatment groups: Control
group (C1) did not receive any treatment and kept
in dark place away from direct sunlight exposure.
Control group (C2) was exposed to direct sunlight
daily 30 minutes for 30 days. Treated group (T1)
of rabbits  received the plant in a dose of 3 gm/Kg
of body weight mixed with diet and the animals
were kept in shadow. Treated group (T2) of the
animals received the plant in a dose of 3 gm/Kg of
body weight mixed with diet and the animals
were exposed to direct sun light daily 30 minutes
for 30 days.
2.3. Histopathological study

Overnight fasted rabbits were sacrificed by
decapitation at the end of the experiment (after 30
days). The livers and kidneys were rapidly
dissected out and fixed in 10% neutral buffered
formalin solution at room temperature. The tissues
were dehydrated in an ascending grade of ethanol
(70, 80, 90 and 100%), cleared in xylol, infiltrated
and embedded in molten paraffin wax (56-58°).
Tissue blocks were sectioned at 5μm thickness
using a rotatory microtome (Leica, Germany).
Tissue sections were mounted on thoroughly
cleaned gelatinized slides, deparaffinized and
stained with Heamatoxylin and Eosin (Luna,
1968). The sections were examined with a

magnification compound microscope
(Olympus, Germany) for observation of the
structural abnormality.

RESULTS AND DISCUSSION

In the current investigation, the results revealed
that oral administration of the Hypericum
triquetrifolium in the animal group kept in shadow
do not cause any obvious clinical signs of
photosensitization and post mortem lesions as
compared with the control group under the same
conditions. It has been reported by Meruelo et al.,
(1988) that treatment of animals with plant of the
genus Hypericum in the absence of light, hypericin
was not activated, and do not induce any toxic
effects on the animals. On the contrary, in the
treated animals exposed to direct sunlight, the
plant exhibited obvious clinical signs of
photosensitization such as searching for shadow,
lacrimation, restlessness, pawing the ground,
anorexia and skin lesions, erythema, oedema with
itching as well as macroscopic lesions, congestion
of all internal organs especially in the liver and
kidneys. These pathological signs may be due to
photoactivation of hypericin accumulates in the
body, and production of high amount of reactive
oxygen species (ROS) which resulting in oxidative
damages to the cell membrane, cell injury and
releasing of histamine and other inflammatory
chemical mediators (Katzung, 2004 and Davids et
al., 2008). The observed macroscopic lesion,
congestion in the liver and kidneys, may be due to
the effects of rising of body temperature, as
poisoning of animals by H. perforatum resulted in
central nervous system inhibition of monoamine
oxidase and catechol-o-methyltransferase and
accumulation of noradrenaline in the hypothalamic
temperature regulator centre (Bourke, 2003).
These results were in consistent with the finding of
Youkhana (1995); Youkhana et al., (1996) and Al-
Farwachii (1997) in rabbits fed with H. perforatum
and H. triquetrifolium and exposed to direct
sunlight. The result of the histological studies of
liver and kidney of the treated rabbits kept in
shadow revealed normal histological appearance
as compared with control group (C1) (Fig. 1). It
also may be attributed to inactivation of hypericin
in the absence of sunlight exposure; thus, it may
be considered a quite harmless in the treated
animals kept in shadow (Meruelo et al., 1988). On
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the other hand, the treated rabbits exposed to direct
sun light showed some histological abnormalities
in the liver and idneys as compared with control
group (C2). The liver lesions included infiltration
of inflammatory cells mainly mononuclear cells in
the sinusoids, central vein and portal artery (Fig.
2), coagulative necrosis and fatty changes of the
hepatocytes. Kidney lesions included degenerative
changes of the tubules, cloudy swelling,
desquamation of epithelial cells lining the renal
tubules, highly infiltration of inflammatory cells
mainly lymphocytes in the interstitial tissue and in
the area between the cortex and medulla as well as
interstitial edema (Fig. 3). The appearance of
coagulative necrosis may be resulted from local
toxic and hypoxic effects of hypericin on the
hepatocytes, and the necrotic cells attracted
inflammatory cells to the liver (Jones, 1997). Fatty
changes may be associated with the disturbances
of fat metabolism, resulted from anorexia as a
common clinical signs of photosensitization

(Mohan, 2005). Cloudy swelling also may be
resulted from hypoxic and toxic effects of the
plant to the renal tubular epithelial cells, which
impaired regulation of cellular volume, especially
for sodium and hence cellular swelling occurs
(Sastry and Rao, 2005). The infiltration of
inflammatory cells is belong to mild inflammation
of the kidneys may be resulted from direct toxic
effects of the plant on this organ, while edema
might be due to either removal of ends complex
antigen and antibody or due to neutralizing the
action of histamine which secreted from mast cells
in these cases (Pepys and Edward, 1979; Kako,
1989). These results are in accordance with those
reported by Youkhana (1995) and Youkhana et al.,
(1996) in local rabbits.
From the results obtained in this study, it can

conclude that the administration of Hypericum
triquetrifolium in local rabbits exposed to direct
sunlight causes some disturbances in cell
metabolism in the parenchymous organs

Fig.(1):- Photomicrography of rabbit liver
section of control group (C1) showing
normal appearance of the central veins,
Portal areas and sinusoids .H&E20x,

Fig.(2):- Photomicrography of rabbit liver
section of the treated group (T2) showing

infiltration of inflammatory cells in central
veins(A) and Portal (B).H&E20x,
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Fig.(3):- Photomicrography of rabbit
kidney section showing infiltration of

inflammatory cells (A),cell swelling  and
desquamation of the renal tubular epithelial

cells (B) and interstitial edema (C) in the
treated group (T2).H&E20x,

Fig.(4):- Photomicrography of rabbit liver
section showing congestion and hemorrhage of

the central vein (A) in the treated group
(T2).H&E40x,

Fig.(1):- Photomicrography of rabbit liver
section of control group (C1) showing
normal appearance of the central veins
,portal areas and sinusoids .H&E20x,

Fig.(2):- Photomicrography of rabbit liver
section of the  treated group(T2) showing

infiltration of  inflammatory cells in central
veins ( A) and portal artery (B) .H&E20x,
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Fig.(6):- Photomicrography of normal kidney
rabbit p.H&E10x,
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.ةالكبد و الكلى في األرانب المحليعلى الروجةلنبات ثولوجى الهيستوباتأثير
:الخالصة

اسـتخدمت فـى .المحليـةعـرن علـى الكبـد والكلـى فـي األرانـبالنسيجية لنبات الأجريت هذه الدراسة لَتقييم التأثيرات
لسيطرة لعَشر حيوانات، مجموعتان ا منكل منهمتساوية  اميعإلى أربع مجهمتم تقسيما ومحلياأربعون أرانبهذه الدراسة

)C1 وC2 ( الجةعللمو مجموعتان)T1 وT2 .(مجموعة السيطرة(C1) فـي الظـل، بينمـا ى عـالج وابقيـتالم تتلقى
نبـات أعطيـت) T2و T1(عالجـة المجموعتـان الم. يومـا30فطـرةلدقيقـة30لمـدة يوميـا شعة الشمس المباشرةالC2عرضت

T2عرضـتبينمـافـي الظـل T1ابقيـت يومـا، 30لمـدة يوميـاكغـم مـن وزن الجسـم/غـم3بجرعـة خلـيط الغـذائيالالعـرن مـع 

ألشعة الشمس عرضت التي عولجت ووالكلى للمجموعةالكبدفيتغيرات نسيجيةأظهرت النتائج.ألشعة الشمس المباشرة
عـرق مركـزي و الباحـات و في الفصيصاتالتهابية اغالبها أحادية النواةياارتشاح خالبشكلالكبدفىاذىشملت. المباشرة

فـي األنابيـب الكلويـة وى تغيـرات تنكسـيةو االذى الكلـشمل. يةفي الخاليا الكبددهنيةتغيراتالبابية الكبدية، نخر مخثر و
.خاللـيذمـةوكذلكيا التهابية اغالبها لمفاويةالكلوية مع ارتشاح خالالمبطنة لألنابيبالخاليا الظهاريةتوسفوتورم الغيمى
فقـط فـي المجموعـة التـي عولجـت واذى نسـجيأنتجـتتلجرعـة المعطـابانبـات العـرن اعطـا هـذه الدراسـة ان نسـتنتج مـن

.ألشعة الشمس المباشرةت عرض
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ABSTRACT
As population increases rapidly, marginal lands are brought into cultivation where land pressures are

high, Bench terraces are effective soil conservation must be approach to stop or reduce soil erosion on slope
lands and retain runoff for moisture conservation, they were built without proper design using traditional
methods , resulting in either high construction costs or limited use. On the other hand, some design criteria
are complicated which to restrain their application. This study introduces a simple but scientific design for
bench terraces after determining and comparing the study terraces parameters with their suited for our
location and condition, which represent rainfall distribution, soil erodibility, soil management and land use.
The proposed equation is VI= 0.21S + 0.9 .Comparing our results in calculated design and that which real
obtained on the study location shown many differences in number of terraces and vertical and horizontal
interval, as well as neglect the effect of riser parameter in farmer terraces, also the value of soil loss was differ
among the terraces and ranged from 7.55-25.17 ton/ha/years.
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INTRODUCTION

ajority of Kurdistan area is covered with
hillsides and mountainous . Till now the

soil of this region is considered as a prim soil,
because they have not been used widely for
cultivation , in other hand we have very serious
soil water erosion problems in our region due to
topographic and highly rainfall intensity .
Therefore terraces will be the best idea to reduce
the risk of soil erosion in hillsides and mountains
foots.

Terraces are created to intercept surface runoff,
encourage it to infiltrate, evaporate or be diverted
towards predetermined and protected safe outlet at
a controlled velocity to avoid soil erosion (USDA
Soil Conservation Service, 1980; FAO, 2000).
Terraces are structures intercept, retain, slow, and
divert runoff to safe outlets, reducing soil erosion
and loss of nutrients (Mafongoya, 2006).
Terracing reduces slope steepness and divides the
slope into short gently sloping sections (Morgan,
1986).

Terracing could be one way to stop or reduce
the degrading effect of soil erosion. It is one of the

oldest means of saving soil and water. Moreover,
it is the most widely used soil conservation
practice throughout the world Monnier, 1955;
Hanway and Laflen, 1974.Terraces have been
used since the dawn of agriculture in many parts
of the world. A few researchers suggest older
dates of terraces between 4000-5000 yr B.C.
(Spencer and Hale, 1961). The most terraces in
our region are traditionally designed without
enough scientifically knowledge, so they are
misused their lands. Purwanto (1999) and Van
Dijk (2002), they reported terracing is not always
effective in reducing soil loss. The primary effects
of human activity have been to remove natural
vegetation, there by exposing the soil to the full
effect of the erosion energy of weather and
reducing the soils resistance to that energy (Larson
and Pierce, 1985). Unprotected bench terrace
risers can be the source of most of the erosion in
terraced systems (Critchley & Bruijnzeel 1995).

Firstly bench terraces classified as level bench
terraces, which consist of level top surface and are
generally used in low rainfall areas with highly
permeable soils sometimes called irrigated bench
terraces, however, level bench terracing is
recommended for paddy fields even on the mild

M
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slopes of 1% for uniform impounding of water
(Dhruva, 1999; Michael, 1999) Bench terraces
sloping outward is the second one, they are
adopted in low rainfall areas with permeable soil.
For these terraces a shoulder bund is essential to
provide stability to the outer edge of the terrace.

Sloping outward bench terraces are known as
orchard type bench terraces. The third type is
bench terraces sloping inward are preferred in
areas of heavy rainfall and less permeable soils,
from where large portion of water is drained as
surface runoff. Hudson (1981) contend that hand-
built terraces are suitable for slopes up to 47%.
Sheng (1977) noted that the depth of the topsoil
should not be less than half of the height of the
riser to insure sufficient topsoil on the bench.

Each country has different climatic conditions
and topography, therefore for the design of
terraces requires special parameter such as vertical
Interval (VI) and horizontal Interval (HI). For
example Malayzia used terraces wide enough for
one row of plants, usually oil palm, and  the riser
banks being planted with grass or a ground
creeper; this system is sometimes known as
orchard terracing , the suitable equation was
developed by Ramser (1945) VI (m )=  0.3 (
s/a+2) where a = 3 or 4, depending on the severity
of erosion, and s = is slope gradient, and in south

Africa Sheng (1972b) applied other empirical

equation for VI (m )=  (  s/a+b) where a varies
from 1.5 for low rainfall areas to 4 for high
rainfall areas and b varies from 1 to 3 according to
the erodibility of the soil, the best empirical
formula are among the most suitable method for
semi arid region applied in middle east and
agreeable for our region (Iraqi Kurdistan) that
which found by  ASAE (2003),VI(m) = XS + Y
where X varies from 0.12 to 0.24 according to the
rainfall and Y is 0.3 – 1.2 according to the
erodibility of the soil, so the main factors which
affecting the parameters  of the empirical formula
for determining terraces spacing VI and HI are the
topographical location (precipitation) and soil
erodibility (soil texture, soil structure. Organic
matter, permeability) and vegetation cover ratio.

The main goal of this study is to determine the
parameters of the equation for bench terraces
spacing design in Duhok governorate.

MATERIAL AND METHODS

Field trip was made throughout the hilly and
mountains area of Duhok governorate to locate the
terracing sites (fig.1).

Fig. (1): Study location map showing the different site of bench terraces
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To gather information on parameters of the
terraces slope of the original land, some selected
physical and chemical properties and vegetative
cover of the terraced sites. (Fig. 2) exhibits the
view of the bench terraces constructed at Leanava

site. The obtained data on the existing terraces
encompassed terraces vertical and horizontal
interval, riser width, riser slope and width of
cultivated area (Table 1)

Fig. (2): Study location terraces (Lenava)

Table (1): Details information of study location terraces

vegetation

cover

Length (m)Riser Angle

Degree

Riser width

(Wr) m

Vertical interval

(VI) m

Horizontal

interval (HI) m

Terraces No.

good2549o3.4310L1

good5740 o2.12.58L2

good5660 o3.11.8513L3

good5745.5 o3.17310L4

good5556.2 o3.142.17L5

good4156 o3.042.079L6

good3361 o3.351.836.8L7

good3541 o1.952.276.5L8

(*) Edge of bench terraces (contour line or straight line

Linear regression was also used to develop a
linear relationship between the vertical interval
and the original land slope of five sites within the
study area (fig.3). (Table2) show the coordinates
of terraced sites along with some other

information. Based on geographical index, soil
erodibility and vegetative cover, the reference
parameters were selected and used as bench mark
for evaluating the parameters obtained from the
linear regression.
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Fig. (3): The relationship between vertical intervals and slopes percentage of traditional bench terraces.

Table (2): Geographical information and general survey for study locations.

Edge bench

terraces*

Vegetation

Cover

LongitudeAltitudeElevation above

sea level (m)

Name

contour linepoor43 o 11-E36 o 56-N753Rashank

straight linegood43 o 12-E36 o 57-N976Ghalbok

straight linepoor43 o 11-E36 o 57-N980Romta

contour linepoor43 o 10-E36 o 56-N793Qantara

contour linegood42 o 60-E36 o 54-N626Lenava

(Table 3) exhibit some selected physical and chemical properties for a composite sample obtained from the
existing sites.

Table (3): some selected physical properties of (Leave) soil at the study site.

Composite sample was taken from all over
seven terraces, (table 3) show some physical and
chemical properties of the soil

On the other hand, Fig.4 displays the isohyetal
map for Iraqi Kurdistan region (2001).  It is
noteworthy to mention that the comparison was

based on the reference data provided by ASAE
(2003) and present and Acton (1984) (Table 4).

Furthermore, the soil loss was measure during
the rainy seasons of the hydrologic year of
2012/2013 after driving sticks into the soil at
different locations within the cultivated area of the
lower bench at Leanava site.

Organic Matter

g/kg

Bulk density

Mg m-3

TextureParticle size distribution g/kgSoil Sample

16.51.51Clay LoamClaySiltSand

306425269
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Fig. (4): Isohyetal map for Iraqi Kurdistan region After FAO (2001) show Duhok city between
<400 to >900 mm.

Table (4): Duhok rainfall distribution and erodibility index according to ASAE (2003) and Presant and Acton
(1984)

Rainfall X Variable

(Geographical

Index)

Y Variable

Erodibility and

vegetation cover

Erodibility

Degree

Erodibility

Classification

according

Presant and Acton

(1984)
ASAE (2003)

400 0.24 1.2 Low 0.02

700 0.21 0.9 Low - Moderate 0.039

1000 0.18 0.75 Moderate 0.053

1300 0.15 0.6 High- Moderate 0.066

1600 0.12 0.3 High >0.066

RESULT AND DISCUSSION

The data collected from different terraces
locations (table,1) are HI,VI , slope riser  and
length of terraces .It was noticed that most of that
terraces were constructed without any simple
knowledge of basic terraces design, because the
farmers

traditionally built their terraces neglecting the
important factors which  represent topography and
soil type. From the five terraces locations under
study it was chosen Lenava terraces (Fig.2)

Which represented the best terraces as shape
and design? Lenava terraces data analyses and the

following formula illustrated depending on
available data taken from the terraces.

When comparing the constant data (0.314 and
0.102) which represented by (X and Y)
respectively related with topography and
erodibility for the study location, but the both
values deviate strongly from the parameters
ASAE (2003) equation, VI (m) = XS + Y which X
value variable from 0.12 to 0.24 which represent
the rainfall distribution and Y variable is represent
0.3 to 1.2 to the erodibility of the soil. Duhok
Governorate as a part of the north of Iraq country
is characterized by having Mediterranean climate
(Köppen, 1936).
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According to original slope of each eight
terraces on study location (Lenava) on misuse
equation was (VI=0.314S+0.102) and r2=0.348,
where    VI = 8.26 m and HI= 31.7 m.

As a Geographical location and soil condition,
the suitable suggested equation for the given study
site is VI (m) =0.21S+0.9. According to present
and Acton (1984) and ASAE (2003) (table 5)

Where the VI=6.36 m and HI=24.46m
for the original slope of all Lenava bench terraces
equal (26%) of study location that means each of
VI and HI differs from improper and suggest
equations. The height of hillside on study location
is (L)=18.62 m then the number of level terraces
will be L/VI= 3 according to the suggested
equation, comparing with that eight terraces in
study location. Although there is another
difference between the calculated terraces
designed and study location terraces, which is
narrow width in first and wide in second

Comparing our results with that obtained
(Weber and Stoney, 1986) was different in both
VI and HI especially on highly graded slope that
may related to the type of soil although of the
rainfall were same in both study locations .

VI (m) =0.21S+0.9, is the proper equation for
our region. If the measured of soil depth is

insufficient for constructed terraces, then the
width of the terraces needs to be reduced to fit the
depth on site (Sheng, 1977). Construction of
bench terraces on steeper slopes and in areas with
shallow soil can lead to landslides due to the water
pressure of infiltrated rainwater.

Level bench terraces are best for our region
and we can calculated as follow:-

VI =Hr (height of riser slope)
In case level bench terraces and machine made

it consider the slope of the riser equal 1:1 that
means the

VI=Hr=Wb=6.36m, where Wb= the width of
bench.

Rainfall distribution in Duhok region increase
from south <400 mm to more than >900 mm at the
Iraqi Turkish border (Fig.4 attached map), the
study location rainfall between 600-700 mm, in
conformity with (table 4) column two
corresponding value of X Variable equal 0.21
.Same table show the relation between erodibility
classification from 0.3 -1.2 and Y variable values
which mention by ASAE (2003) formula, Duhok
region soil erodibility factor  is between 0.012-
0.033 according to Sulaiman (2011) so
corresponding Y variable equal 0.9 as show  in
table (4) column five .

Relationship between soil erosion and riser
slopes in the study location was not effectiveness,
(Fig .5) and (table 5).

Table (5): Total eroded soil (Mg/ha) and bench terraces riser slope on study location.

U=Wb/VIWbVI=HrSoil loss

(Mg/ha)

Terraces

Number

1.133.437.55L1

0.842.12.511.80L2

1.673.11.858.71L3

1.053.17311.33L4

1.493.142.124.27L5

1.463.042.0725.17L6

1.833.351.8316.65L7

0.851.952.2714.52L8

Hr: The vertical interval of the riser = VI in level bench terraces.
Wb: wide of riser (horizontal interval)
U: The product of dividing horizontal interval (Wb) and vertical interval of the riser (U ratio)
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Fig. (5) Bench terrace riser parameters. Fig. (6): The Relationship between eroded soil
Mg/ha and riser slope.

During the study period total soil loss on all
terraces  show  high to moderate values table (5)
these result indicated that the study terraces were
arbitrary made. The following regression equation
between terraces soil loss and terraces riser slope
study location/////y = 0.018x + 1.01, with r² =
0.110 shown that terraces riser ineffectiveness of
soil loss on studybench terraces (Fig. 6).

CONCLUSION

The importance in designing any terraces
original slope and geographical location with soil
properties and management are vital limitation
factors for successful bench terracing as well as
soil depth affects significantly the terrace
parameters, in order to reduce the cost it is very
important to transfer the volume soil from cut to
fill side, also it is important to use minimum
amount of compaction that will occur by
construction equipment such as a bulldozer, which
cause more compaction than those that carry the
soil onto the ridge, such as an elevating grader.
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الخالصة

الزيادة المضطردة للنمو السكاني حولت كثير من االراضي المنحدرة الى االراضي زراعية كنتيجة للضغط الكبير على 
المنحدرة عن طريق حجز مياه المساطب المدرجة لها تاثير على تحديد تعرية التربة لالراضي . الستغالل تلك االراضي

أغلب المساطب المدرجة تم تصميمها من دون خبرة معتمدين على طرق تقليدية . الجريان السطحي وزيادة رطوبة التربة
على .  وبهذا فان تعقيد التصاميم تحدد من استخدام تلك المساطب, وبالتالي أدى ذلك الى زيادة تكاليف وقلة االنتاجية

تم مقارنة مدرجات موقع الدراسة مع تلك التي يفترض أن تكون . بقدر االمكانعلميةه الطريقة اال انهاالرغم من سهولة هذ
والمعادلة المقترحة هي كمايلي . عليها تصاميم القياسية ضمن ظروف محددة من توزيع مطري ومواصفات التربة واالدارة

VI=0.21X+0.9 . المساطب تحت الدراسة وجد بأن هناك ,في واقع الحال وكنتيجة لمقارنة ماتم دراسته مع ماهو موجود
هذا .اختالفات  كثير للمعايير التي يعتمد عليها في تصميم المساطب المدرجة  وتحديد الفاصلة العامودية واالفقية للمساطب

كذلك وجد ان اعلى وأقل , للمساطب تحت الدراسة(Riser)بالميل الجانبي للمسطبة المنفردةاالهتمام باالضافة الى عدم 
/طن25.17- 7.55قيمة للتربة المنجرفة على المساطب المدرجة خالل فترة الموسم مطري لفترة الدراسة تراوحت بين 

.سنة/هكتار
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ABSTRACT
A number of protozoa infect the blood of geese including Plasmodium spp., Haemoproteus spp., and

Leucocytozoon spp. and are transmitted by known vectors. The parasites occur worldwide and can cause
reduced production, anemia, and even death. The aim of the current study was to undertake the first survey
of haemoprotozoa in geese in Slemani, Kurdistan Region/ Iraq from April to September 2013. A total of 207
geese of different ages and sexes from different localities were examined for blood protozoan parasites. Blood
samples were collected from wing veins and smears stained with Giemsa’s stain. It was found that 149
(71.98%) geese were infected with one to two types of blood protozoa. The results revealed that 120 (80.53%)
and 8 (5.37%) of geese were infected with Plasmodium spp. and Leucocytozoon spp., respectively. Twenty one
geese (14.1%) were infected with mixed infection of Plasmodium spp. and Leucocytozoon spp. During the
investigation there was a negative result for Haemoproteus spp. Our results showed that the rate of infection
with Plasmodium haemoparasite (80.53%) was higher than the rate of infection with Leucocytozoon
haemoparasite (5.37%).The results showed that avian malaria can constitute a health problem in geese in
Slemani.

KEY WORDS: Plasmodium, Leucocytozoon, Geese, Survey.

INTRODUCTION

In surveying the parasitological literature, it is
found that every species of bird studied was a host
or was infected with at least one, and often several

species of parasites (Janovy, 1997).
Haemosporidian parasites are common blood
parasites of birds, reptiles, and mammals with
some stages of development in both the tissues
and the circulating blood cells of infected hosts

(Garnham, 1966).
Birds are infected by a number of intracellular

blood parasites, including Haemosporidia of the
genera Plasmodium, Haemoproteus and
Leucocytozoon. These blood parasites can exert
important selection pressure on their hosts through
effects on survival (Sorci and Moller, 1997; Sol et
al., 2003; Moller and Nielsen, 2007).

Hemosporidian parasites have been found in
68% of the more than 3,800 species of birds that
have been examined worldwide (Atkinson,
1999).Members of some avian families appear to
be more susceptible than others. For example,
ducks, geese and swans are commonly infected
with species of Haemoproteus, Leucocytozoon,
and Plasmodium, and more than 75% of

waterfowl species that were examined were hosts
for one or more of these parasites. Pigeons and
doves have similar high rates of infection, but
members of other families, such as migratory
shorebirds are less frequently parasitized
(Atkinson, 1999).

Haemoparasites are often transmitted by
bloodsucking arthropods like mosquitoes, biting
midges or flies (Campbell, 1988). Most species of
Haemoproteus and Leucocytozoon are relatively
host-specific and restricted to bird species of the
same family. This is in contrast to species of
Plasmodium, which have a much broader host
specific and occur in several avian families by
changing their character (MimioÛlu et al., 1969;
Tolgay et al., 1973; Fallis et al., 1974; Bennet et
al., 1982; Soulsby, 1982; Atkinson, 1986).

Haemosporidians are generally considered only
slightly pathogenic to domestic birds. However,
some evidence show that they can cause
subclinical debilitating effects and depress
breeding rates, and thus their importance to avian
demography and evolution is potentially great
(Atkinson, 1986) but the recognition of this
importance in Slemani province is limited due to
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lack of knowledge concerning the distribution
and prevalence of these parasites, especially in
geese.

In Iraq, the prevalence of blood protozoa in
geese had been reported by Shamaun et al. (2007)
and Al-Shauaaibi (2008) in Mousl governorate
and Al-Ramdi city, respectively. There are no any
studies on the prevalence of blood protozoa in
geese in Slemani. Therefore, the recent research
work was undertaken to determine the prevalence
of blood protozoa in geese in Slemani.

MATERIALAS AND METHODS

1. Study Area:
To study the frequency rates of haemoprotozoa

in geese, a total of 207 geese of different ages and
sexes were selected randomly and collected from
local market and from farmer’s house in different
villages of Slemani province, Kurdistan Region/
Iraq from April to September 2013.

blood. The smears were then air dried, fixed
with absolute methanol, and stained with
Giemsa’s stain as per standard method (Razijalali
et al., 2010). The slides were examined under
microscope using higher magnification (100X) for
the detection of blood protozoa. Identification was
based on the morphology (Soulsby, 1982; Levine,
1985; Springer,1997).

RESULTS

Depending on morphological characteristics of
the Plasmodium developmental stages
(trophozoite, schizont, gamont) in erythrocytes by
Giemsa stained blood smear, the Plasmodium spp.
was identified by light microscopic examination
of Giemsa stained blood smear. Different
developmental stages of Plasmodium spp. such as
trophozoite appeared as signet ring and both the
schizonts and gamonts are elongate and tend to
encircle the erythrocyte nucleus, although they are
not in contact with it; nor do they displace it as
shown in (Fig. 1). Gamonts of Leucocytozoon spp.
occurred in the circulating erythrocytes and
lymphocytes, and the infected host cells become
grossly distorted and assume a spindle shape as
shown in (Fig. 2).
2. Collection and Staining of Blood, and
Identification of Haemoprotozoa:

Blood samples were collected from the wing
vein and taken in a tube with EDTA .The samples
were kept in a cool box and were then shipped
immediately to the Laboratory of Microbiology in
the College of Veterinary Medicine, Sulaimani
University, Kurdistan Region/Iraq. Thin blood
smear was made immediately after the collection
of
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Fig. (1): A. Trophozoites, B. Schizonts and C. Gamonts of Plasmodium spp. within RBCs in the blood films in geese,
stained with Giemsa’s stain (1000X).

A A

B B

C C
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Fig. (2): Gamonts of Leucocytozoon spp. within RBC (A) and lymphocyte (B) in the blood films in geese, stained with
Giemsa’s stain (1000X).

Out of the 207 geese involved in this study,
149 geese were found to be infected by at least
one haemosporidian parasite, as indicated by

microscopic examination of Giemsa-stained blood
smears, with an overall infection rate of 71.98% as
shown in (Table 1).

Table (1): Infection rates of blood protozoa in geese in Slemani.

No. of geese examined Infected geese

No. %

207 149 71.98

In the present study, the results revealed that
120 (80.53%), 8 (5.37%) of geese were infected
with Plasmodium spp. and Leucocytozoon spp.,
respectively. Twenty one geese (14.1%) were
infected with mixed infection of Plasmodium spp.

and Leucocytozoon spp. as shown in (Table 2).
The results showed that the rate of infection with
Plasmodium parasite (80.53%) was higher than
the rate of infection with Leucocytozoon parasite
(5.37%).

Table (2): Infection rates of haemaoparasites (single and mixed infection) in geese in Slemani.

Haemoparasites present in geese Infected geese

No. %

Plasmodium spp. 120 80.53

Leucocytozoon spp. 8 5.37

Plasmodium spp. & Leucocytozoon spp. 21 14.1

Total 149 100

DISCUSSION

Haemosporidians are one of the most well-known
and well-studied group of parasitic protists
because they include the causative agents of
human malaria (Valkiūnas, 2005). However,
haemosporidian parasites infecting birds and
primarily the representatives of the
Haemoproteidae and Leucocytozoidae families

have been studied relatively less. Moreover,
limited information is available about
relationships between bird haemosporidians and
their vectors (Valkiūnas, 2005; Ishtiaq et al.,
2008; Kimura et al., 2009).

To date, studies in Slemani, trailed to elucidate
the prevalence of blood protozoa in chickens and
turkeys, being 17.36 % and 19 %, respectively
(Hama-Karim, 2011; Hama-Khan, 2011) but no

attempt was carried out to investigate the presence of blood protozoa in geese, and this was the aim of
study.

A B
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In the current study, the frequency rate of
blood protozoa by Giemsa- stained blood smears
was high (71.98%), compared to other studies
done in Iraq. Shamaun et al. (2007) found that the
frequency rate of Leucocytozoon simondi in geese
in Mousl province in Iraq were (33.33%). Al-
Shuaaibi (2008) reported that the frequency rate of
blood protozoa in geese in Al-Ramadi city was
17.85%. While in other countries like Iran, the
frequency rate of blood protozoa by thin blood
films was 32.9% in different species of birds
including geese (Fakhar et al., 2013). This
variation in the rates of infection could be
attributed to differential exposure to the insect
vectors (Clayton, 1991; Young et al., 1993; Sol et
al., 2000; Valkiūnas, 2005) in the various habitats.

The more predominant avian blood protozoa
encountered in the current study was Plasmodium
spp. (80.53%), compared to Leucocytozoon spp.
was (5.37%). Such differences in the relative
proportion of the two genera of haemosporidian
parasites have also been observed by other authors
(Bennett et al., 1992; Apanius et al., 2000; Fallon
et al., 2005; Londoño et al., 2007;Hama-Karim,
2011) who suggested important differences in
transmission biology such as host and vector
behavior and density. For example, black flies
typically require flowing water for larval
development, and so Leucocytozoon parasites are
expected to be more frequent in regions where
such habitats are present (Greiner et al., 1975;
Merilä et al., 1995; Martinsen et al., 2008).

During the investigation, there was no any
infection with Haemoproteus parasites that might
be due to the seasonal variation or absence of
vectors, which play an important role in the
transmission of infection (Hama-Khan, 2011).

Regardless of high frequency rate of different
blood protozoa species, geese in the current study
did not show any symptoms of illness. Resistance
to blood parasites in birds may be genetic or may
be more prevalent in birds from certain locations
(Rickefs, 1992). Additionally, resistance may be
associated with age, as older birds may have an
acquired immunity (Shutler et al., 1995;
Heidenreich, 1997). Infected birds may serve as
reservoirs for infection for more vulnerable
species such as waterfowl (Ziman et al., 2004).

It was concluded that two genera of
haemoprotozoa , Plasmodium spp. and
Leucocytozoon spp., are common in geese in
Slemani. Additionally, Plasmodium spp. was more
prevalent haemoparasite, compared to
Leucocytozoon spp.

Microscopic examination of the Giemsa-
stained thin blood smears is the most reliable and
cost effective method in diagnosing blood
parasites. However, further studies are
recommended such as applying molecular
diagnostic techniques to identify the species of
haemosporidian parasites and to understand the
ecological and evolutionary relationships between
hosts, parasites and vectors in the region.
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  Plasmodium spp.Haemoproteus spp.
Leucocytozoon spp.         
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14971.98           

12080.53  85.37        
Plasmodium spp.Leucocytozoon spp.14.1
 Plasmodium spp..Leucocytozoon spp.   

Haemoproteus spp.          
Plasmodium spp.80.53Leucocytozoon

spp.5.37

العراق/نسبة تردد اوالي الدم في األوز في السليمانية، اقليم كردستان 
الخالصة

، الهيموبروتيس .Plasmodium sppاعداد من األوالي  يصيب الدم األوز المتضمن بانواع البالزموديوم 
Haemoproteus spp.  و ليكوسايتزونLeucocytozoon spp.الطفيليات يظهر بصورة . ينتقل بواسطة النواقل المعروفة

الهدف من الدراسة الحالية كانت ألجراء اول دراسة .واسعة في العالم ويسبب خفض األنتاج، فقر الدم و حتى الموت
اوزة من مختلف االعمار و 207تم فحص مجموع .2013ترة من نيسان الى ايلول لعام مسحيةلألوالي الدم في السليمانية للف

جمعت عينات الدم من وريد اجنحة االوز وعملت . االجناس و من المناطق المختلفة للتحرى عن طفيليات اوالي الدم
. لى نوعين من اوالي الدممن االوز كانت مصابة بنوع ا%) 71.98(149وجدت بان . مسحات الدم و صبغت بصبغة الكيمزا

و ليكوسايتزون .Plasmodium sppمن االوز كانت مصابة بانواع البالزموديوم %) 5.37(8و %) 80.53(120وظهرت بان 
Leucocytozoon spp.مصابين باالصابات المذدوجة من البالزموديوم %)14.1(واحد وعشرون االوز. على التوالي

Plasmodium spp. و ليكوسايتزونLeucocytozoon spp.. خالل فترة الدراسة لم يظهر اي اصابة بطفيلي هيموبروتيس
Haemoproteus spp.. كان االعلى من نسبة االصابة %) 80.53(اظهرت  نتائجنا ان نسبة االصابة بالبالزموديوم

.مشكلة صحية في األوز في السليمانيةونستنتج من الدراسة بان بالزموديوم الطيور يمكن ).%5.37(بالليكوسايتزون 
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ABSTRACT
Injectionyoung platanusyoung plants with PhaeoacremoniumaleophillumW.GamsCrous,M.J. Wingf.

&L.Mugnaiphytotoxin which isgalacturonic acid showed its  ability  for induction   defense compounds  gallic
acid, ellagic acid,(-)catechin and (+) afzelechine and three anonymous compounds namely (1),(2) and (3) with
flow rates (RF) 0.02 , 0.17 , 0.54 , 0.74 , 0.23 , 0.69 and 0.77, respectively using  TLC technique  in addition to
diagnose(-)gallocatechin,(+)epicatechin,ampeleveron,andherniarinwith flow rates RF 0.30,0.45, 0.86 and 0.96
respectively  as defensive compounds already present in the Platanus trees. P.aleophillumphytotoxin
prevented (+) epichatechin formation in plants Injectionwith P.aleophillumphytotoxin.

KEY WORDS: Platanus,Phaeoacremoniumaleophillum,Gallic acid,Phytotoxin

INTODUCTION

lants have complex defense mechanism
.against pests. These mechanisms must be

elicited to bring about the response. Elicitors
could be either biotic or abiotic. Barriers such as
the presence of thick cuticle and cell wall and the
potential of increasing the resistance by depositing
lignin and cross-bonding the cell wall (Daykovet
al,2007). Other defense mechanism is the huge
reserve of natural products that have antimicrobial
activity (GrayerandKokubun, 2001).These
products could be increased by new synthesis.
Defense response could be either local or systemic
(Koike et al, 2001). Elicitation results in the
synthesis of defense. Protein inhibitors and none
protein compounds known phytoalexins.
Phytoalexins are hydrophobic, lipophilic and toxic
to both plant cell and other organisms.
Phytoalexins were reported in most plants. They
are synthesized in a well-defined cascade of
events, starting by the presence of elicitor that
bind with the receptor in cell membrane, then the
signal carried by the second messengers research
the genes that encode for the synthesis
phytoalexins. These events lead to the
accumulation of phytochelatis (Al-whaibi, 2007).
This accumulation participates in increasing the
plant resistance (Grayer andKokubun, 2001). Plant
phenolics are secondary metabolites that

encompass several classes structurally diverse of
natural products biogenetically arising from the
shikimate-phenyl propanoids- flavonoids
pathways. Plants need phenolic compounds for
pigmentation, growth, reproduction, resistance to
pathogens and for many other functions (Dixon,
2001; Lattanzioet al, 2006 and Vermerris and
Nicholson, 2006).

Phaeoacremoniumaleophillumis important
fungus causing decline of many species of wooden
trees (Dammet.al, 2008 and Essakhiet.al, 2008). It
causes gradual decline symptoms on the wooden
trees as stunting, wilting, branches death, cankers
and leaf local lesion. The internal symptoms are
spotted browning or streaking browning in xylem
even that infected trees will eventually die (Adams
et.al, 2005; Crouset.al, 2006, and Dammet.al,
2007).

In Iraq P.aleophillum was recorded as platanus
trees die back causal agent addition to produce
galactouronic acid phytotoxine and other sugar
(Taha, 2012).This work aimed to study the effect
of galactouronic acid in inducing platanus defense
and related compounds as natural products against
P. aleophillum toxin.

MATERIALS  AND METHODS

Plant material :Youngcuttings from platanus
trees (Platanusoccidentalies L), 0.5 cm diameter

P
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were used to study  defenses related compounds
induced by P. aleophillum toxin.Cuttings planted
in the nursery of the Forestry Department /
College of Agriculture and Forestry. Fungal
phytotoxingalactouronic acid werepurified
fromP.aleophillumcazapekdox culture extract and
proving its toxicity by leaf bioassay assay for
Platanus  leaves (Taha, 2012). Purification of
galaturonic acid was done through thin layer silica
gel plat (TLC). The band of galaturonic acid was
separated from silica and solved in 10 ml ethanol
and filtered by Zelpa filter paper 0.33 dried under
laboratory condition and storage at 5C° until
subsequent testing.

Transplants wereinjected with 100 mµ
galaturonic acid /per plantusing 1 mL volume
syringe, injection site was in the middle of
internode between the third and fourth nodes in
newly developing Platanus shoots.Control
treatment consist of non-injected plants. Results
was obtain after 10 days of injection,  part of (4 ×
40) mm  where cut off from  injection site ,
previous part left to dry for 48 hours at 70 ° C,
then subject to grinder.( El-Modaferet-al ,1993)
Purification of phytoalexins:120 mg of grinded
material was extracted in 30 ml of ethanol95%
and filtrate through zeplpa fitter paper 0.33m,
filtrate kept  ina dark glass bottle sealed and kept
at a temperature of 5C° until subsequent testing.

5µl of each sample was applied to thin layer
chromatographic plate (0,25 mm thick silica gel
Merk,W,G plates)and developed in solvent system

containing butanol, acetic acid, distilled water at
4: 1: 5 (volume: volume: volume), The spots were
developed by exposing the TLC plates to iodine
vapours(Vermerris and Nicholson, 2006).

Flow Rates ( RF) value were calculated
according to (Mike, 1979)

RESULTS AND DISCUSSION

Flow rate of defenses compounds were
compared with those of the Gallic acids standard.
(Department of Biology, College of sciences,
University of Mosul). From  Table (1) reveals
that Phaeoacremoniumaleophillum has the ability
to induce defenses  of platanus trees after injected
with phytotoxin working  as  elicitor for  plant
cell ,Its appears  that there is  recipient of this acid
or  distraction  outputs inside the plant and then
this inducer  react with the receptor  in  the cell
causing signal  transmission  to genes and then
activate the resistance genes, accumulation of
inhibitory and toxic substances resulted by the
stress metabolites in the cell causing  inhibition
effect for disease agent  as a result of removing
toxic galactrouronicacid (Boller,1995 and
Hahn,1996). This due to the fact that
galactrouronic acid is a sugar (galactose ) contains
COOH group instead of OH group and that  set
the role for Galactose  in the induction of
resistance against Colletotrichumlindemuthianumin
beans(Ryan and Farmer,1991).

Table (1) Flow rate of  isolated compounds from platanustree injected with P. aleophillumphytotoxin
RF for isolated compounds RF for stander

compound

Induced defenses

compoundsFrom plant not injected with phytotoxin

(control )

From plant injected with

phytotoxin

0.02 0.05 Gallic acid

0.17 0.15 Ellagic acid

0.23 Unknown (1)

0.3 0.28 0.3 (-)gallocatechin

0.54 0.53 (-)catechin

0.45 0.45 (+)epicatechin

0.69 Unknown (2)

0.73 0.73 (+)afzelechine

0.77 Unknown (3)

0.86 0.88 0.87 Ampeleveron

0.96 0.97 0.94 Herniarin
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The induction of defense objects as
glyceollin requires carbohydrate elicitor factor
associated with protein in the cell plant
membrane of soybeans was induced by
Phytophthorainfestance.The link of  sugar as
galactose with specific  positions of  protein
molecules  in the cell membrane with (Lectin-
ligand) link ,that link stimulate production
of phytoalixins , PR-protein inhibitors,
Proteinase production and synthesis of lignin and
other defenses material. (Dyakovet-
al,2007).Table(1)showed flow rate of gallic acid
(0.03) and ellagic acid(0.17) and the unknown
compound (0.23) ,both acids  creates from one of
the  moderation compound in shikimicacid path
way (5-hydroshikmate), the first compound
involve in gallotannin unit synthesis,  consisting
of partial sugar linked to gallic
acid(Bahat,etal,1998).The second compound
involve  in ellagitanninunit synthesis ,When plant
injured  the  major units of gallic acid eallagicacid
oxidized and bonds unlink  then unique to resist
phytotoxins (Grundhofer and Grosss , 2001).The
result also showed that both compound have been
induced as  a result of phytotoxin
application.Compound(+)gallocatechin  was also
found .This  compound  known in the oak trees
(Dixon,2001) and this compound  was found in
untreated plantswhich indicates that this
compound is mainly present in plants initially but
quantification for gallocatechin shows whether its
percentage  increased in the plant treated with
phytotoxin or has  no impact in synthesis its
increasing(-)catechin were separated phenolic
compound belongs to a group flavanoid has been
induced  in plants treated with phytotoxin and
that conform its induced in platanus seedlings
after 14 days of treatment with
Ceratocystisfemberiatavarplatani,Phomaexigua
and Nattrasiamangifera (El-Modafaret al,1993
and Alkhero,2009) The  influence of phytotoxin
due to being one of the antioxidants that cause the
accumulation of toxins within the plant cell and
then discourage the pathogen (DelRioaet al,2003
and Ravicanthet al,2004).Despite the existence of
the composite (+)epicatechin in resistance plants,
but it missed in the treated plants this refer that
phytotoxins has the ability to block or destroyed
resistance compounds ,Such toxin as sugar
compound (fucosyl unit) has brake
immunosuppreion facilitate the development of
pathogen (Dyakovetal,2009) and this is done by a
protein called P1G1 who works as enzyme

against analyst cellular walls as polygalacturonase
enzyme in Verticillum dahlia that causes
wiltingcotton .The unknown compound with flow
rate  0.69 another compound  has been diagnosed
as (+)Afzelechine  with flow  rate  0.74 a
compound belong to Proanthocyanid induced
after treatment with phytotoxin as well as to
another compound which  has not been diagnosed
with flow  rate  0.77.ampeleveron and herniarin
have been also diagnosed  with flow  rate  0.88
and 0.97 respectively.
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Phaeoacremoniumaleophillum




PhaeoacremoniumaleophilumW.GamsCrous,M,J,WWingf.and

L.Mugnaigalacturonicacidgallic acid

,Ellagic acid (+)Afzelechine, (-) Catechin,)1(,)2(,)3(RF 0.02 , 0.17 , 0.54 ,

0.74 , 0.23 , 0.69 , 0.77TLC


gallocatechin  , ampeleveron,  (+) eipcatechin  ,  herniarin  ,RF 0.96,0.86,0.45,0.3
P. aleophilumepicatechin

Phaeoacremoniumaleophillumتشخيص بعض دفاعات الجنار المستحثة ضد الفطر 

الخالصة
PhaeoacremoniumaleophillumW.GamsCrous,M.J.Wingf.&L.Mugnaiفطرالاظهر حقن افرع الجنار بسم 

(+) كاتكين و ) -(المتمثل بحامض الكالكترونيك عن استحثاث المركبات الدفاعية حامض الكاليك وحامض االيالجيك و

0.77و0,69و0.23و0.74و0.54و0.17و RF0.02بمعدالت سريان )3(و) 2(و)1(افزلكين وثالث مركبات مجهولة 

(+) كالوكاتين و) -(وتم تشخيص المركب TLCفائح الكروماتوكرافي الرقيقة صعلى التوالي باستخدام تقنية 

على التوالي كدفاعات موجودة أساسا في الجنار 0.96و 0.86و 0.45و 0.3ايكاتكينوامبيليبفيرونوهيرنارين بمعدالت سريان 
.ابيكاتكين فيها منع تكوين مركب P. aleophillumكما ان سم 
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ABSTRACT
This study includes a morphological study of the Rhynocoris punctiventris (Herrich) (Hemiptera:

Reduviidae). The specimens were collected in some localities of Kurdistan region – Iraq from the period of
March until November / 2012. The adults described in detail, important body parts such as antenna, rostrum,
male and female genitalia were illustrated. Localities and date of collection were mentioned.

KEY WORDS: Rhynocoris punctiventris (Herrich) (Hemiptera: Reduviidae), Kurdistan region – Iraq, Morphological study.

INTRODUCTION

eduviidae, assassin bugs is the biggest
and the cosmopolitan family which

contains approximately 6250 species within 913
genera (Maldonado Capriles, 1990); all species are
widespread predators in the world, especially in
tropical and subtropical regions (Schaefer, 1988).
Some species have economic importance because
they are predominantly strong predators upon
other arthropods, but because they are non-
specific predaceous, they cannot be used in
biological control programs (Schaefer, 1988 and
Ambrose, 1999). Some species have medical
importance such as some species of Triatoma,
Rhodnius and Panstrongylus species for they
attack some vertebrates including the man by
sucking blood and transmitting the pathogenic
protozoa, Trypanosoma cruzi Chagas which cause
Chagas disease (Service, 1980). Putshkov (2002)
mentioned that the genus Rhynocoris contains
about 150 species in the world fauna, and make a
comparison with 14 species which are indicated
for Palaerctic region. Some species of the
Rhynocoris are noted for providing parental care
of offspring (Beal and Tallamy, 2006). In Iraq
there isn’t any taxonomic study on the species of
the family except lists refer to record of some
species. Derwesh (1965) listed 20 species within
11 genera. Al-Ali (1968) recorded five species of
the genus Rhynocoris. Abdul-Rassoul (1976)
presented a checklist of Iraq Natural History
Museum Insects Collection, which includes 18
species within eight genera belong to this family
and Khidhir, 2010 studied the taxonomy and

morphology of six species belonging to this
family. Many scientists opinions (Borror and
Delong, 1954; Imms, 1957 and Ambrose, 2006)
agree to formulate the general characteristics of
the family as follows: Head with distinct neck;
ocelli present; labium consists of three segments;
pronotum have two lobes; prosternum with
stradulatory groove; membrane part of hemelytra
with two or three closed basic cells. The aim of
this study is to describe Rhynocoris punctiventris
in detail with drawing of important parts.

MATERIALS AND METHODS

The study depends on 30 specimens of adult
stage. These specimens were collected from
different localities in Erbil, Sulaimani and Duhok
governorates of Kurdistan region / Iraq, from the
period March until November / 2012 by different
ways like, hand picking, air net and light trap. The
specimens were killed by freezing for 48hr. after
that pinned by using suitable volume of insect pins
and preserved in the insect collecting box, which
treated with Sevin 85% and Naphthalene balls.
The morphology of the adults are studied by using
dissecting microscope, while the minute parts are
studied by the preparation of microscope slide, by
putting them in a beaker (100ml) contains (50ml)
water and warming it to boiling temperature for
(15) minutes to soften their parts and prevent
theim from breaking. For preparation of slides for
microscopic examination ,the adults dissected by
using two fine pins , then the required parts (the
head and abdomen) put in a beaker (100ml)
contains (50ml) water with KOH 10% and placed
on fire with shaking for about (10) minutes for

R
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dissolving of lipids mater of the body and
destroying the muscles.  After that it was placed in
distilled water for (5) minutes in order to reduce
the effect of the alkali. Mouthparts and abdomen
are placed in ethyl alcohol 50% and dissected
under microscope to obtain the different parts,
then transferred to ethyl alcohol 75% and 100%
respectively for two minutes of both
concentrations to dehydration of water, then
placed in xylol for two minutes, for translucency
then placed in Canada balsam to prepare slides for
examination under microscope.

RESULTS AND DISCUSSION
Morphological study of Rhynocoris punctiventris

(Herrich 1846)
BODY

Body semi-elongate oval shaped, orange
colored, 18.2-19.1 mm long and 5.5-6.5 mm wide,
upper surface slightly concaved, lower surface
convex and carinated along the longitudinal
midline of abdominal segments' sternites.
HEAD (Fig. 1a)

Head small sized relatively cylindrical shaped,
posterior two third of the upper surface is dark
brown colored, anterior one third of the lower
surface is orange and with short hairs. The head
narrowed in forefront and widened in the middle
where a transverse suture extending between
posterior ends of the eyes and then constricted
while attaching the prothorax as a cervical region
(distinct neck), 3.8-4.0 mm long and1.8-1.9 mm
wide. Head divided into two unequal parts by the
compound eyes. The anterior part of the head
without the eyes (pre-ocular part) is 1.6-1.7 mm
long. Posterior part (post-ocular part) is 2.2-2.3
mm long. Eyes large sized, semi-spherical shaped,
shiny dark brown colored, 0.7-0.8 mm long and
the distance between them 0.7-0.8 mm, the facets
small and white colored. Gena is small sized,
rectangular shaped, brown colored, with few fine
hairs. Frons is large sized, rectangular shaped,
orange colored and has a pair of spherical, dark
brown color simple eyes (ocelli) located on a
tubercle and the distance between them is 0.3-0.4
mm and located behind the compound eyes by
0.2-0.3 mm. Clypeus small sized, narrow shaped,
orange colored. Occipital foramen is wide,
circular shaped. Gula large, rectangular, orange
colored and separated from the labium by a labio-
gular suture. Afzal (2006) used the shape of head
and its parts to isolate some species of the family.
ANTENNAE (Fig. 1b)

Antennae filiform, pilose, brown colored,
carried on the antifer which arises from a
tuberculated antennal socket. Antennae consist of
four thin segments covered by low density of
hairs. First segment, the scape is the longest,
stouter than the remaining segments carried on the
antifer and 3.7-3.8 mm long. Second segment, the
pedicel 1.4-1.5 mm long. Third and fourth
segments collectively are composing the
flagellum. Third segment, 1.6-1.7 mm long and
the fourth 1.9-2.0 mm long. Weirauch (2003) used
the variations of antennae to identify some species
of the family.

MOUTHPARTS (Figs. 2a, b, c, d, e, f)
Mouthparts are piercing-sucking type, directed
backward (opisthognathous) and consist of the
following parts:

LABRUM (Fig. 2a)
Labrum thin, minute, elongated, and triangle

shaped. Its upper margin slightly curved and
covered the mouth-base and its base attaching the
clypeus articulated by clypeo-labral suture.
MANDIBLES (Fig. 2b)
Mandibles minute, elongated, needle shaped parts
(levers).

MAXILLAE (Fig. 2c)
Maxillae minute, elongated, needle shaped

parts (levers), longer and thinner than the levers of
the mandibles.

LABIUM (Figs. 2d, e, f)
Labium long, beak shaped, orange colored

part, consists of three segments, extending
towards the fore-coxa but doesn’t cross them, it is
curved at the attaching line of the first segment
with the second segment. First segment is curved,
1.7-1.9 mm long, the second segment 3.3-3.4mm
long and the third segment 0.6-0.8 mm long.
Weirauch (2008) used the differences between the
structure of the labium to recognize some species
of the families Reduviidae, Pachynomidae and
Nabidae.

THORAX (Figs. 3a, b & 4a, b)
Prothorax large sized, consists of two semi-

equal lobes separated by a distinct transverse
constriction. Anterior lobe narrow and composed
of two oval tubercles. The posterior lobe is wide,
ornamented by lateral ridges. Pronotum, orange
colored except transverse black stripe between
anterior and posterior lobes and two black patches
on the lateral angles, 3.4-3.5 mm long and 4.7-4.9
mm wide. Antero-lateral margin of each lobe is
semi-elevated. Postero-lateral margin is semi-
striated. The anterior and humeral angles slightly
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rounded and the posterior angles are strongly
curved. Posterior lobe of pronotum extending
backward above the anterior one third of the
scutellum hereby covering the wing articulation
area of mesothorax. Prosternum orange colored,
prosternal process extended between the coxal
cavities of fore-legs. Prosternum,acetabula. Deep
prosternal stradulatory groove along midline
occurs in front of fore-coxa on the prosternum.
Mesothorax large sized, orange colored.
Precostum relatively small, wide from the middle
and narrow laterally. Scutum relatively large with
two grooves, each on the inner side and united to
form the major parapside. Scutal ridge extending
along the middle of the scutum. Posterior ridge of
the scutum bordered by the transverse groove,
which separated it from the scutellum. Scutellum
large triangle shaped, 2.1-2.2 mm long and 3.4-3.5
mm wide, covering part of the abdomen and
characterized by concaving in the middle and the
margins. Mesosternum yellow colored, cup shaped
concave from the anterior margin and composes
the basisternum where the basisternal process is
located. Metasternum rhombus shaped, ridged by
orange zigzag lines.
WINGS (Figs. 5a, b)

Wings hemelytron type. Many researchers
(Imms, 1957; Ross, 1965 and Ambrose, 2006)
depended on the wings to identify some genera
and species:

FORE-WINGS (HEMELYTRON): (Fig. 5a)
The fore-wings consist of the basal thickened

half which again is divided into two parts, clavus
and corium, separated by membranous suture from
the distal membranous half. Fore-wings have the
following longitudinal veins:

Costal vein (Cv): A stout vein extends from the
wing base and ends at the thickened part end.

Subcostal vein (Scv): Very short vein
extending from the wing base and ending at the
basal one sixth (1/6) of the costal margin.

Radius vein (Rv): A vein extends from the
wing base and divided into two branches, R1 and
radial sector (Rs). A narrow membranous area, the
median furrow is located behind the radius vein.

Median vein (Mv): A vein extends from the
median furrow along the radius vein and reaching
the end of membrane part.

Cubitus veins (Cuv): consists of two veins,
Cuv1 and Cuv2 and extending from the behind
of median furrow and reaching the end of
thickened part.

Anal veins (Av): consists of two veins, Av1
extending along the Cuv2 and reaching the end of
thickened part, Av2 extending along the Av1 and
reaching the end of thickened part of the wing.
The thickened area is divided into three parts:

Embolium: Band shaped, elongate part, occupy
costal area.

Corium: Triangular shaped part, median area,
next to the embolium, bordered from the front by
the median vein and from behind by clavus suture.

Clavus: Triangular elongate narrow area, alike
with the last two areas in structure and separated
from the corium by clavus suture.

There are three cells formed by overlapping of
the various veins:

Costal cell: Formed by Radius and
Median vein.

Anal cell: Formed by Cubital veins.
Discoidial cell: Formed by Anal veins.

HIND-WINGS (MEMBRANOUS) (Fig. 5b)
The hind-wings divided by grooves and folds

to areas which simply recognized as below:
Costal area: Large area extending between the

costal margin and the median furrow and contains
the following veins:

Costal vein: extending from wing base and
pass along with the anterior margin of the wing
and attaching it in the halfway.

Subcostal vein: unique vein united with the
radius vein at the apex-quarter of the wing.

Radius vein: un-branched vein curved upward
to short distant and united with subcosta vein then
bend down and united with M1+M2.

Median vein: Branched vein, consists of the
veins M1 and M2 which they are un-united at the
base.

Medial area: Median semi-triangle area located
between the costal area and the Medio-cubital
furrow and contains the M3 and M4 veins which
united together in V-shape.

Cubital area: located between the medio-
cubital furrow and the anal fold and contain the
un-branched cubital vein and the single vein A1
which united together at the wing base.

Anal area (Anal fold): Contains of the single
vein A1 which is curved vein extending from
wing base and reaching near the apex of the wing.
Ambrose (2006) used the wings to isolate between
the species of the Reduviidae.

LEGS (Figs. 6a, b, c)
FORE-LEGS (Fig. 6a)
Fore-legs tubular, pilose; Coxa: Oval shaped,

swollen from the middle, orange colored covered
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by a number of short spines ;Trochanter: triangle
shaped, convex in outer surface with a few
numbers of spines ; Femur: semi-cylindrical
shaped, its lateral surface with medium density of
short spines, inner surface with two rows of short
spines ;Tibia: tubular shaped, as long as the femur,
its dorsal surfuce with a few numbers of spines
and inner surface with a row of short spines, apex
of tibia with a rudimentary process, the spongy
furrow. Tarsus consists of three semi-rectangular
shaped segments. First one with semi-convex
outer surface and it’s the shortest. Second segment
taller than the first. 3rd segment nearly as twice as
long as the second, claws slightly curved inward.
Each one has pulvillus. Outer surface of the tarsus
have medium dense of short hairs and the inner
surface with dense short hairs.

MID-LEGS (Fig. 6b)
Mid-legs resembling fore-legs except for coxae

are shorter and paler in color and femur and
tibia thinner.

HIND-LEGS (Fig. 6c)
Hind-legs similar to fore-legs except the

femurae are longer. Ambrose (2006) used the
spongy furrow of the fore-legs to isolate between
the species of the Reduviidae.

ABDOMEN (Figs. 7a, c & 9a, b)
Male abdomen semi-rectangular shaped with

concaving in the anterior margin and convexing at
posterior margin, covered by dense hairs, orange
colored except the connexivia and each side of the
carina which are ornamented by alternative black
and yellow patches. The abdomen, from the dorsal
view consists of seven orange colored nearly
rectangular shaped tergites. The front part of the
1st tergite fused with metathoracic tergite. Second
tergite narrow in the middle and wide in the sides.
Tergites 3-6 are the widest and nearly same
length, 7th tergite the narrowest. The abdomen,
from the ventral view consists of six visible
sternites, first sternite fused with the metathoracic
sternite. Sternites 3-5 are the longest.
Connexivia wide.

Female abdomen like of the male except for its
wider and the genital appendages.

MALE GENITALIA (Figs. 8a, b, c, d)
Male genitalia are the most important

diagnostic characteristics used to distinguish
between the different species. Many scientists
(Davis, 1966; Schaefer, 1977; Yang, 2003 and
Afzal, 2006) studied the male genitalia of some
species of Reduvioidea.

Male genitalia arise as appendages of the ninth
abdominal segment which modified to the
pygophore (genital capsule) (Figs. 8a, b) which

contains copulatory organs, parameres and the
aedeagus. Pygophore oval shaped with anterior
half wider than posterior. The ventro-anterior
margin concaved from the middle but the dorso-
anterior margin is convex from the middle.
Pygophore has four angles and two openings. The
closer opening enters the eighth abdominal
segment which is cup shaped and works as a
membranous bondage between the seventh and
ninth abdominal segments (Fig. 7b). The
distant opening exits from it the phallus
and the parameres:
1. PHALLUS (Fig. 8c)

The phallus is the intromittent reproductive
organ of the male which consists of the
following parts:

Aedeagus: sclerotized intromittent conical tube
that encloses the endosoma (membranous
conjunctivae). (Afzal, 2006) and bears dorsal,
ventral, lateral symmetrical thecal appendages.
Phallobase sclerotized, nearly cup shaped. Theca:
elongate oval shaped, semi-sclerotized located at
the apex of the phallobase, its anterior margin
concaved inward and the middle of its posterior
margin with a visible invagination. Theca has a
pair of semi-sclerotized tubular outer appendages
which are extending as forks, and with with inner
appendages (conjunctivae) which are presented as
sclerotized tubular part with spherical apex
(gonopore). The cap process which is an elongate
oval shaped with paired tapered semi-sclerotized
processes concaved inward and has an
invagination in its apical third separate it to two
equal lobes. Gonopore small, extending outward
among the thecal appendages.
2. P2.ARAMERES (Fig. 8d)

Parameres tubular to nearly clavate shaped,
curved, sclerotized parts located on either side of
the proximal portion of aedeagus within
pygophore connected with basal plate and 2.2-2.3
mm long. Parameres consist of a stem, the
proximal portion and a blade, the distant end
which is swollen. The apical quarter of outer
margin and the stem base with fine hairs.
FEMALE GENITALIA (Figs. 10a, b)

Many researchers (Davis, 1966; Schaefer, 1977
and Afzal, 2006) studied the female genitalia of
this family. Female genitalia consist of lamellate
type ovipositor, the inner parts composed of
valvulae and membranous branches. The female
genitalia arise as appendages of the eighth and
ninth abdominal segments, where the abdominal
tergites of these segments are folded inward at
each side to form the paratergites of corresponding
segments. Eighth paratergites are large and semi-
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triangular shaped and carry the first pair of
gonocoxites which are triangular shaped and
covered by dense, short hairs and banded inwardly
by the first pair of the valvulae. Eighth paratergite
contains a pair of oval spiracles. Ninth paratergites
are semi-oval, the lower part is narrow and the
apex is rounded and covered by dense short hairs
and carry the second pair of gonocoxites which
are fused from the middle and the posterior

margin is convex. Eighth and ninth abdominal
sternites are membranous, covered by the seventh
abdominal sternum. Spermathica blind, white,
oval shaped structure, 0.4-0.6 mm long, 0.7-0.8
mm wide and has a secretor function rather than
sperm storage function (Davis (1966) described
male and female genitalia of some Reduviidae and
used Spermathica shape to diagnose some species.

Fig. (1) : Rhynocoris punctiventris (Herrich)
a. Head (Dorsal view); b. Antenna

Afe : Antifer Lr : Labrum

As : Antennal socket N : Neck

Coe  : Compound eye O: Ocellus

Cly : Clypeus Ocf : Occipital foramen

Cly-lrs : Clypeo – labral suture Pd : Pedicel

Fl :Flagellum S :Scape

Gu : Gula

Cly

Pclb

C

O

Cls

Coe

N

Lr

Fr

Cly

Fl

Pd

S

Afe

Ocf

As

Cly-lrs
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Fig. (2) : Rhynocoris punctiventris (Herrich)
a. Labrum; b. Mandibles; c. Maxillae; d. Labium (Dorsal view); e. (Ventral view); f. (Lateral view)

Lg :Labial groove

Lg

Antag



Journal of University of Duhok., Vol. 17, No.1 (Agri. and Vet. Sciences), Pp 44-59, 2014

50

Fig. (3) : Rhynocoris punctiventris (Herrich)

Prothorax: a. (Dorsal view); b. (Ventral view)
Antag :Anterior angle Poag :Posterior angle

Ant-lm :Antero – lateral margin Po-lm :Postero-lateral margin
Cxc :Coxal cavity Prosg: Prosternal groove

Hag :Humeral angle Prosp: Prosternal process
Ltr : Lateral ridge

Hag

Cxc

Prosg

Poag

Po-lm

Ant-lm

Ltr

Prosp
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Fig. (4) :-Rhynocoris punctiventris (Herrich)
Meso and Metathorax : a. (Dorsal view); b. (Ventral view)

Bsp: Basisternal process Prsc :Prescutum

Cxc: Coxal cavity Scu :Scutum

Mjp :Major parapside Scur :Scutal ridge

Prc :Prescota Sct :Scutellum

Posc :Postscutum Trg :Transverse groove

posct :Postscutellum Trs :Transverse suture

Prscs :Prescutum suture

Prsc

Sct

Posct

Posc

Scuu

Trg

Scur

Prc

Mjp

Prscs

Trs

Cxc

Bsp



Journal of University of Duhok., Vol. 17, No.1 (Agri. and Vet. Sciences), Pp 44-59, 2014

52

Fig. (5) : Rhynocoris punctiventris (Herrich)
a. Fore-wing; b. Hind-wing

Anc : Anal cell Cuv1 : 1st cubital vein Me :Membrane

Anf :Anal fold Cv :Costal vein Mf :Median furrow

Anv1: 1st anal vein Dc : Discoidial cell Mv :Midian vein

Anv2: 2nd anal vein E: Embolium Rv :Radius vein

Cc :Costal cell Hme : Hemelytron R1: 1st radius vein

Cl:Clavus M-cuf :Medio - cubital furrow Rs :Radial sector

Cr: Corium Cuv2: 2nd cubital vein Sc :Subcosta vein

Mv
ECrSc Rs

R1

Anv2

Anv1

Cl

Cuv2

Cv

Me

Cuv1Cc

Anc

Dc

Hme

Mv
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Fig. (6) : Rhynocoris punctiventris (Herrich)
a. Foreleg; b. Midleg; c. Hindleg

Cla :Claw Tar :Tarsus
Cx :Coxa T :Tibia
Fe :Femur Tro :Trochanter

Spof  :Spongy furrow
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Fig. (7) : Rhynocoris punctiventris (Herrich)
a. Male Abdomen (Dorsal view); b. 8th abdominal segment (Dorsal); c. Male Abdomen (Ventral view)

Con :

Connexivum
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Spr:spiracle2nd st_7th st :sternites
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Fig. (8) : Rhynocoris punctiventris (Herrich)
Male genitalia: a. Pygophore (Ventral view); b. Pygophore (Dorsal view); c. Phallus; d. Paramere (Dorsal)

Cap : Cap processAd : Aedeagus

Gp : GonoporeAntm : Anterior margin

Ltm : Lateral marginBl : Blade

Pom : Posterior marginPhb: Phallobase (Basal plate)

S : StemConj :Conjunctiva

Bl

Gp
Cap

Phb

Lm

S

Ltm

Pom

Conj

Ad
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Fig. (9) : Rhynocoris punctiventris (Herrich)

Female Abdomen: a. Dorsal view; b. Ventral view

Con :Connexivum2nd tg_7th tg :tergites

Spr :spiracle2nd st_7th st :sternites
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Fig. (10) : Rhynocoris punctiventris (Herrich)

a. Female genitalia; b. Spermatheca

9th pt :9th Paratergite1st gx : 1st Gonocoxite

8th sp :8th Spiracle2nd gx : 2nd Gonocoxite

8th Pt : 8th Paratergite

1st gx

2nd gx

8th sp

9th pt

8th pt
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Rhynocoris punctiventris (Herrich 1846) (Hemiptera: Reduviidae)




Herrich)(Rhynocoris punctiventris
2012




Rhynocorisدراسة مظهرية للبق السفاك punctiventris (Herrich 1846) (Hemiptera: Reduviidae)
العراق/ كوردستان اقليممناطقفي بعض

لخالصةا
Rhynocorisالسفاكللبقمظهريةيتضمن هذا البحث دراسة  punctiventris (Herrich)  في بعض مناطق إقليم

أجزاء رسمت .وصفت كامالت النوع وصفا دقيقا. 2012/ العراق وللفترة من شهر اذار ولغاية تشرين الثاني / كوردستان 
.مناطق وتواريخ جمع النوعذكرت. الخرطوم والسوءة الذكرية و االنثوية, قرن االستشعارالجسم المهمة مثل 
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ABSTRACT
A study was carried out in June, 2012 to July, 2013 in sulaimani abattoir in Qaragol-sulaimani

governorate, the total number of slaughtered ruminants were 206647, with 12535 had the hydatid cyst
infection during one year, The overall prevalence was 6.07% whereas, the highest prevalence of hydatid cyst
was seen in cattle 14.71% followed by sheep 5.04% and goat 4.50%. The distributions of hydatid cyst in
different visceral organ in all animals was observed 59.64% in liver, followed by mixed liver and lungs
infected 20.57%, 15.80% in lung, 3.07 in kidney, 0.76 % in Abdominal cavity and 0.16% in heart, and still the
infections of cattle on liver organs predominated which compared to sheep and goats. According to Chi-
sequare test observed the highly significant between inflectional rates of hydatid cyst in different slaughtered
ruminants and seasonal variation during the study. In spring seasons shows the highest levels of infection
were recorded 10.03% in overall the types of ruminants whereas, a highest significantly infection shows in
cattle 23.12%, followed by goat 9.84% and in sheep 8.10%, while the lowest infection observed in autumn
seasons 2.86% whereas, in cattle 5.52, followed in goat 2.91% and in sheep 2.52%, and the highest number of
ruminants slaughtered during the year, observed in sheep. In this study observed the female number
slaughtered of all types were dominantly infected 65.27% when compared to the male 34.73%, while shows
the female of cattle predominated of other types of ruminants. The fertility percentage of the hydatid cysts
was higher in cattle 38%, but a lowest percentage diagnosed in sheep 10%. Detection the number of cyst (Min
1 to Max 8) in some organ reach to 8 cysts especially in liver, followed the lung 3 cyst and the least in heart 1
cyst. Further than shown the calcify cyst in some organ. The aim of this study was to determine the
prevalence of hydatidosis in ruminants slaughtered in Qaragol abattoir-Sulaimani center and comparism
with their gender, season and different organs infection.

KEY WORDS: Sulaimani abattoir center, Ruminants slaughtered (Sheep, Goat, Cattle), Cystic Echinococcosis,
Viability tests.

INRODUCTION

chinococcosis is one of the most
geographically widespread zoonotic

diseases that occur in all inhabited continents,
including sub-arctic, arctic, temperate, subtropical
and tropical zones, especially in undeveloped and
developing countries. The disease is endemic to
hyperendemic in agricultural countries of Europe,
northern, eastern and southern Africa, southern
and northern America, Middle East and Asia
(Budke et al., 2006; Dakkak, 2010). Cystic
echinococcosis (CE), a chronic disease caused by
the larval form of the tapeworm Echinococcus
granulosus, is one of the most important helminth-

associated zoonoses globally; the parasite's
domestic life cycle involves livestock as the
primary intermediate and dogs, jackals and wolves
as the definitive hosts, respectively. Canids
harboring adult E. granulosus worms excrete eggs
into the environment, where intermediate hosts
become infected through ingestion of the eggs
(Moro and Schantz, 2009).The stray dogs, as a
definitive host, of the adult E. granulosus, play the
most important role in spread of infection, in the
Middle-East countries, via contamination of the
environment with its eggs. On the other hand,
sheep, goats, cattle, camels, buffaloes, pigs and
donkeys plays as suitable intermediate hosts, have
been repeated its infections with hydatid cysts in

E
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Iraq, Iran, Jordan, Lebanon, Syria, Kuwait, and
Saudi Arabia (Molan, 1993; Dalimi et al., 2002).
Hydatidosis in Iraq is caused by Echinococcus
granulosus which is hyper endemic (Molan et al.,
1990; Molan, 1993), and considered to be one of
the most serious helminthes diseases with
important socio-economic problem in so far as it
affects both man and his livestock, and the cost
was measured previously in Iraq as million dollars
(Saeed et al., 200). In according to FAO report
from south west Asia and Middle East and Results
of studies on Hydatidosis in Iran showed
considerable variations of infection rates among
farm animals specially sheep, cattle and goat as an
important intermediated host that affecting human
health (Azlaf and Dakkak, 2006; Shahnazi et al.,
2011; Fikire et al., 2012).

MATERIALS and METHODS
Study population:

A total of 206647 (157022 sheep, 26077 goats
and 23548 cattle) animals slaughtered in sulaimani
abattoirs- sulaimani governorate from March,
2012 to February, 2013,were examined and
recorded for the presence of hydatid cysts during
routine meat inspection and tested for their health
by slaughter house veterinarians/daily. The study
was performed in visceral organs (liver, lung,
kidney, heart and abdominal cavity) in slaughtered
animals, this study carried out by partnership with
Sulaimani Veterinary Directorate.
Examination of cyst fertility: The total positive
animals, only150 animals sampled of hydatid
cysts were carefully incised and examined for
protoscolices. Fertile cysts were subjected to
viability test and determined by presence of
protoscolices into cyst in infected organ. A drop of
the sediment of each sample (centrifuging it at

3000 rpm for 5 minutes) as mentioned by an
author (Soulsby, 1982 and Thompson, 1995), the
protoscolices was examined microscopically on
glass slide covered with cover slip to observe
amoeboid like peristaltic movements with 40x
objective. For clear visualization a drop of 0.1%
aqueous eosin solution was added to equal volume
of protoscolices in hydatid fluid on microscope
slide with the principle that viable protoscolices
should completely or partially exclude the dye
while the dead ones take it up
(Macpherson,1985). Furthermore, infertile cysts
were classified as a sterile, or when the cyst did
not contain fluid was classified as calcified (Saeed
et al. 2000).
Stastically Analysis

Chi-square test of independence used for the
relations between the types of ruminants (sheep,
goat and cattle) with their gender, season, different
organs infection and classification type of hydatid
cyst under significant level 0.01 in Sulaimani
governorate.

RESULTS

Results in table (1) shows the overall
number slaughtered ruminant during one year
206647, started from July 2012 to June 2013 at
Sulaimani abattoir as an example of the region, it
was observed that the highest number of sheep
were slaughtered (157022) sheep, followed by
26077 goats, and the lowest slaughtered ruminants
were 23548 cattle. Testing the relationships
between the types of ruminants with different
categories of gender, seasons, different organs
infection and classification of type hydatid cyst,
using Chi-square test for independence were
showed in table 2,3, 4 and 5.

Table (1): Distribution of ruminants slaughtered and infested with Hydatid cyst in Sulaimani abattoir during July,
2012 to June, 2013*
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June

S
u
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m
e
r 19628 1128

5.75

200 2

1

2188 550

25.1

22016 1680

7.63

July 13928 301

2.16

5969 78

1.31

2415 171

7.08

22312 550

2.47
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August 15429 367

2.38

2945 57

1.93

1762 216

12.25

20136 640

3.17

September

A
u
tu

m
n

15362 230

1.50

2731 83

3.04

1724 135

7.83

19817 448

2.26

October 16353 534

3.27

1422 36

2.53

2006 48

2.40

19781 618

3.13

November 5918 181

3.06

730 23

3.15

1090 83

7.62

7738 287

3.71

December

W
in

te
r

8171 192

2.35

830 27

3.26

1574 103

6.55

10575 322

3.05

January 9572 776

8.11

3436 137

3.99

2227 274

12.31

15235 1187

7.80

February 8699 634

7.29

1534 111

7.24

1965 357

18.17

12198 1102

9.04

March

sp
rin

g

9011 1095

12.16

3295 132

4.01

2233 412

18.45

14539 1639

11.28

April 17047 1203

7.06

1482 388

26.18

2219 557

25.11

20748 2170

10.46

May 17904 1260

7.04

1503 98

6.52

2145 556

25.92

21552 1914

8.88

Overall total 157022 7901

5.04

26077 1172

4.50

23548 3462

14.71

206647 12535

6.07

*Sulaimani veterinary directorate

In table (2) shown a highly significant
difference between the types of ruminants
slaughtered and their gender, while the females of
all types were dominantly

infected 65.27% compared to the males
34.73%, but still females of cattle predominated
the females of the other types.

Table (2): Prevalence of Hydatid cyst in ruminants slaughtered according the sex during July, 2012 to June, 2013.

Animal

T
o

ta
l

R
u

m
in

an
ts

S
la

u
g

h
te

re
d Total No. slaughter

/ Sex

T
o

ta
l

R
u

m
in

an
ts

P
o

si
ti

ve
 %

Total No.

Positive  /Sex

Male

%

Female

%

Male

%

Female

%

Sheep 157022 114260

72.77

42762

27.23

7901

5.04

2792

35.34

5109

64.66

Goat 26077 20036

76.84

6041

23.16

1172

4.50

474

40.45

698

59.55

Cattle 23548 14418

61.23

9130

38.77

3462

14.71

1087

31.40

2375

68.60

Overall total 206647 148714

71.97

57933

28.03

12535

6.07

4353

34.73

8182

65.27

Χ2 cal = 34.50** Χ2  (2)
0.01= 9.4

According to the test of independence the data
shows in table (3) revealed to highly significant
differences between the infected of different types
of ruminants and the season where slaughtered,
while the spring seasons shows the highest levels
of infecting by Hydatid cyst which record 10.03%
overall the types of ruminants, also the cattle were

shows highest significant infection in spring
season among the other types goats and sheep
which recorded 9.84% and 8.10% infection by
hydatid cyst respectively, while shows the high
numbers of the sheep slaughtered in all seasons
with a highest in summer during the years.
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Table( 3): Prevalence of Hydatid cyst in ruminants according the season in July, 2012 to June, 2013.
R

u
m

in
an

ts

T
o

ta
l S

la
u

g
h

te
re

d

T
o

ta
l  

p
o

si
ti

ve
 %

%

Total Season Slaughtered of / positive case %.

Winter Spring Summer Autumn

sl
au

g
h

te
re

d

P
o

si
ti

ve
 %

sl
au

g
h

te
re

d

P
o

si
ti

ve
 %

sl
au

g
h

te
re

d

P
o

si
ti

ve
 %

S
la

u
g

h
te

re
d

P
o

si
ti

ve
 %

Sheep 157022 7901

5.04

26442 1602

6.06

43962 3558

8.10

48985 1796

3.67

37633 945

2.52

Goat 26077 1172

4.50

5800 275

4.75

6280 618

9.84

9114 137

1.51

4883 142

2.91

Cattle 23548 3462

14.71

5766 734

12.73

6597 1525

23.12

6365 937

14.73

4820 266

5.52

Overall

total

206647 12535

6.07

38008 2611

6.87

56839 5701

10.03

64464 2870

4.46

47336 1353

2.86

Χ2 cal = 162.73** Χ2  (6)
0.01= 16.81

Under the study, generally the infection by
hydatid cyst occurred in liver of slaughtered
ruminants, which represent 59.64% of total
infections, followed by 20.57% on liver + lung,
15.80% on lung, 3.07% on kidney, 0.76% on

abdominal cavity and the minimum percentage
0.16% occurred on heart, and still the infections
of cattle on liver predominated significantly by
62.04% compared to 59.13% on liver of sheep
and 55.97% on liver.

Table (4): Occurrence of Hydatid cyst in different organ in ruminants in Sulaimani abattoir during July, 2012 to June, 2013.

In table (5) only fifty number of hydatid cyst
which examined in each slaughtered ruminant,
observed the higher number of fertile cyst in cattle
19 (38 %), followed in goat 9(18 %), than a lowest

number in sheep was 5 which represent 10% of
the total, also shown in sheep which was 45 sterile
cyst and which represent 90% of the total,
followed by goat 41 (82%) and in cattle 31(62 %).

Animal

Total

slaughter

Total

positive

Organ positive with Hydatid cyst/ No. %

Liver Lung Liver +

Lung

Kidney Heart Abdominal

Activity

Sheep 157022 7901

5.04

4672

59.13

1291

16.33

1706

21.62

199

2.51

8

0.10

25

0.31

Goat 26077 1172

4.50

656

55.97

181

15.44

288

24.58

40

3.41

- 7

0.60

Cattle 23548 3462

14.71

2148

62.04

508

14.67

585

16.90

145

4.19

12

0.35

64

1.85

total 206647 12535

6.07

7476

59.64

1980

15.80

2579

20.57

384

3.07

20

0.16

96

0.76

Χ2 cal 154.34** Χ2  (6)
0.01= 23.21
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Table (5): classification of collected hydatid cysts in slaughtered ruminants

DISCUSSION

The overall prevalence (6.07%) of total
206648, cattle, sheep and goat slaughtered and
examined during the period Jun 2012 to July 2013
infected with hydatid cyst whereas, a highest
prevalence rate 14.71% in cattle, followed 5.04%
in sheep and 4.50% in goat, increasing the
prevalence of hydatidosis in this study among
slaughtered animals in sulaimani abattoir may be
due to attributed to backyard slaughter practice, an
increase in the population of stray dogs and
absence of control program, the study confirmed
that hydatidosis is endemic in northern Iraq;
whereas (Dhri et al., 1997) reported the infection
rate of hydatid cyst of sheep in south Iraq was
6.91% and the infection rate of cattle in Basrah
11.1% reported by (Al-Haiowy, 1988) , the rate of
hydatid cyst infection of the same species of our
study was reported by (Dawwood et al., 1995) in
Dewania 16.3% in sheep and 1.7 in cattle, while in
Mosul ( Jarjees and Al-Bakri, 2012) revealed
the infection rate in sheep % 2%, followed in
cattle 0.55% and goat 0.52%, furthermore in
Kerbala the infection rate in buffalo 4.98%
cattle3.28% sheep 2.39% goat 2%(Al- Nassir et
al., 2012 ). In Baghdad, Wajdi and Nasir (1983)
observed 5.0% in cattle and 4.5% in sheep in
slaughter house. In Erbil province (Molan and
Saeed, 1988) found 27.4% of goats and 22.3% of
cattle were infected with hydatid cysts. The rates
of hydatidiosis cattle higher in spring 5.4% may
be due to accumulation of lakes and starting
animals grazing (Wadood, 2005), While Kader
(2008) found that the highest rate of hydatid cyst
in cattle 4.27% than sheep and calves which might
be due to most sheep and calves are slaughtered in
early stage, because the most people prefer meats
of young animals, and that cattle as they tend to
graze on plants more exposed to E. granulosus
eggs inhibited by infected dogs in the fields or due

to slaughtering of cattle usually older age groups
that are likely having higher infection rate
Kassem et al., 2013. In this study detected the
female infection with hydatid cyst were
dominantly infected 65.27% when compared to
the male 34.73%, because may be the female
exploited for breeding and production, this result
agreement with Talachian et al., 2008 have been
recorded that female livestock higher infection
rate than male. Recorded the distribution rate of
hydatidiosis among slaughtered ruminants with
seasonal variation, a highest percentage
occurrence in spring 10.03% followed by winter
6.87% then in summer 4.46% and in autumn
2.86%. these variations may be related to
geographical distribution, period of study and
climatic environmental effect on growth and
distribution of larval stage and sample size in
different flocks in sulaimani provinces, while
(Getachew et al., 2012) found these variations of
the infection rates could be due to the variations in
the temperature environmental conditions, and the
way of raising of these animals and.

The number and percentage of hydatid cyst in
different visceral organs was observed, the highest
number infection of visceral organs among the
overall slaughtered animals shown in liver
(59.64%) followed mixed infections liver and lung
(20.57%) whereas, in cattle the commonest
location of hydatid cyst was in liver (62.04%) in
liver, followed by mixed liver and lungs infected
(16.90), (4.19%) in kidney, (1.85%) in abdominal
cavity and (0.35%) in heart. In Goat (55.97%) in
liver, 288(24.58%) in mixed infection liver and
lungs, (15.44%) in lungs, (3.41) in kidney and
(0.60%) in abdominal activity. In sheep (59.13%)
in liver, (21.62%) in mixed infection liver and

lungs,(16.33%) in lungs,(2.51%) in kidney,
(0.31%) in abdominal activity and (0.10%) in
heart. This agreement with (Soulsby, 1986; Sabri
et al., 2005, Getaw et al., 2010; Ibrahim, 2010;

Ruminants No. of cyst examination Fertile % Sterile%

Cattle 50 19(38) 31(62)

Sheep 50 5 (10) 45(90)

Goat 50 9 (18) 41(82)

Total 150 33 (22) 117(78)
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Fromsa and Jobre, 2011), which indicated that
lungs and liver were the most commonly, affected
organs by hydatid cysts in cattle, sheep, goats and
camels. This could be justified by the fact that
lungs and liver posses the first greater capillary
fields which acts as partial barriers for the
ingested oncosphere which adopt the portal vein
route and primarily negotiates the hepatic and the
pulmonary filtering action sequentially before any
other peripheral organ is invaded (Matosain,
1977). Observed fertile and sterile cyst between
samples collected during the study; a Fertility rate
were 33 (22 %) in all species ruminants, with a
highest in cattle 19(38%) followed in, and
117(78%) from hydatid cyst were sterile as a
highest rate in sheep 45 (90%), this agreement
with this fertility result is lower in Egypt (49%)
Haridy et al. (1998) and in other countries such as
Libya, Ibrahem and Craig (1998) reported that
91.6% of examined cysts were fertile. Kose and
Sevimli (2008) observed that the fertility rate of
cysts was found to be 5.42%. in cattle, while
(Omar et al., 2013) indicated that 27.71% of the
collected hydatid cysts were fertile, excepted the
cattle shows a sterile. The occurrence of
hydatidosis and the difference in fertility and the
proportion of viable protoscolices from fertile
cysts may be related to the difference in
immunological response in each host. Moreover,
the fertility of hydatid cysts in the intermediate
hosts may be also genotype dependant (Mc
Manus and Smyth, 2006). Increased of hydatid
cyst in slaughtered ruminants in sulaimani due to
incorrect disposal of infected offal with
unhygienic slaughter protocols and recommended
to increase veterinarian’s number in the abattoir to
examine visceral organs.

CONCLUSION

The highly prevalence of hydatid cyst was
observed in cattle followed sheep than goat.
Females ruminants is more frequently infections
than male, the most pathological lesions seen in
liver then both mixed infections liver and lung,
according to season the infections of hydatid cyst
occurrence during all season whereas, the hydatid
cyst was mostly shown in spring (particularly in
cattle) followed by summer, than in winter and
less frequent in autumn.
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األغنام والماعز المذبوحة , أنتشار مرض األكياس المائية بين األبقار
.العراق/ محافظة السليماتية-في مجزرة السليمانية

الخالصة
ل وكانت العدد الكلي ة كو في مجزرة السليمانية في قر 2013لغاية تموز 2012جريت هذة الدراسة في شهرحزيران عام أ

الكلية و كانت نسبةاألصابة.رأس مصابة باألكياس المائية خالل سنة واحدة12535مع206647للحيوانات المذبوحة 
وثم الماعز %5.04ويعقبها االغنام % 14.71في المجترات المذبوحة بشكل عام ، ففي األبقار % 6.07باالكياس المائية 

واما في الرئة , %95.64وأنتشار األكياس المائية ظهرت في مختلف االعضاء حيث كانت أعلى نسبة في الكبد , 4.5%
%.0.16و في القلب ,%0.7وفي التجويف البطني ,%3.07وفي الكلية ,%15.8وفي الرئة , %20.75"  والكبد معا

والماعز ، وحسب أختبار كاي ظهرت هناك تأثير معنوي عالي واألصابة في الكبد االبقار يبقى السائدة عند مقارنتها باالغنام
، وفي الربيع ظهرت أعلى مستوى السنةبين معدل اصابة باألكياس المائية في مختلف المجترات المذبوحة ومختلف فصول 

عن بقية %23.10ففي االبقار اظهرت أعلى تأثير معنوي لألصابة,بين المجترات المذبوحة بشكل عام %10.03االصابة
حيث , بشكل عام%2.86بينما أقل األصابات ظهرت في الشتاء ,%8.10وفي االغنام %9.14المجترات المذبوحة كلماعز 

من نسبسجلت االغنام أعلى وخالل هذة الدراسة %2.52وفي االغنام %2.91وفي الماعز %5.52أن في االبقار 
%34.13أكبر أصابة من الذكور الحيوانات المذبوحةبان األناثأيضاظهرت. في مجزرة السليمانيةالحيوانات التي ذبحت 

أعلى نسبة لألكياس الخصبة . في االصابةعلى باقي أنواع المجترات المذبوحةالسائدةالمذبوحةأناث االبقارتبقىو 
و أعلى عدد من هذه )8-1(عدد االكياس كانت ما بين % .10بينما أقل نسبة كانت في االغنام %38شخصت في األبقار 

أظهرت أكياس , كيس في الرئة وأقلها في القلب وكانت واحدة فقط 3كيس و يعقبها8أكياس ظهرت في الكبد  وكانت 
الفصول، مع ,الجنس ومقارنتها بمتكلسة في بعض أعضاء، الهدف من الدراسة كانت لتحديد نسبة األصابة باألكياس المائية 

.المجترات المذبوحة في مجزرة السليمانيةمختلف األعضاء المصابة في
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ABSTRACT

The reservoirs and ponds are repositories to store flood water from the rain use for a variety of purposes,
including to control the flood waters and to minimize its negative effects on soil erosion and degradation , as
well as taken advantage of stored water to irrigate crops and watering animals and other activities to ensure
the sustenance farmer, particularly in the period of the decline of the rain and the lack of water sources, that
the use of Technology remote Sensing  supported by maps of geographic information systems and digital
elevation model (DEM) in the design of water tanks facilitates the process of saving money, effort and
provides surveys are costly and cumbersome on the ground, in addition to providing a lot of information
pertaining to river basins and water parks (watershed). Including elevations and the length of inclination (x)
and inclination angle (s), the results of a survey of reservoirs under study showed, both field and subsidies
modern technology that there are obvious errors in the designs of those watershed particular with regard to
the size or capacity of the reservoir and the choice of location and extent of benefit from its construction as
well as measuring the extensions catchment as a body obstructive or through spills and freeboard where we
found that the basin Galbook (1) has half the possibility of storage runoff and the rest is wasted without
interest, there is no objectives clear from the establishment of some reservoirs , such as Barebohar and Bablo
where the latter close very public highway and road to Duhok – Amedia; spillway for the Barebohar is small
and not enough to discharge the excess a forth of water in maximum peak runoff. All measures for safety
freeboard except for Bablo are less than the standard measurements.

INTRODUCTION

n many tropical, subtropical and
Mediterranean climates, dry season

agriculture and the pre-rainy season establishment
of food and cash crops cannot be under-taken with
no large amounts of water (FAO, 2010).
Reservoirs are artificial impoundments of water
used for water supply, irrigation and flood control
or to control water quality downstream. Nowadays
farmers demand a safe water supply for animals
drinking and other socio-economic activities as
well as protection against the adverse impact of
floods and droughts. A suitable water resources
management in hydrographical basins where
droughts take place with certain frequency can
reduce considerably the negative impacts in the
environment and in the regional economy (Andreu
et al., 1996). Reservoir can also be manmade, in
gardens and village greens, or be created by land
owners for fishing, shooting, aesthetic or amenity
purposes. Their water is used throughout the year,
but their main importance is that they make water
available for an extended time into the dry season
when most other water sources are dried up and
the water captured in the rainy season is released
on the irrigation fields in a controlled way, which

diminishes crop damage through drought stress.
The water reservoirs have significant influence on
ground-water level and reservoir impacts the
microclimate formation (Kosturkiewicz et al.,
1993). (Cholewiński et al., 1995) cleared that
reservoirs construction slow qualitative and
quantitative of soil degradation. Apply remote
sensing as modern mean supported with ArcGIS
maps in order to facility the target to design and
construct small water reservoir, although for
multiple uses and to managing extra flooding
runoff water in winter season to prevent soil
erosion. Satellite imagery is acquired from remote
sensing plate’s forms hundreds of kilometers
above the Earth. (Bizuwerk et al., 2008) presented
that the slope length and slope steepness can be
used in a single index by ArcGIS, also, Bizuwerk
et al. (2011) derived the slope length (x) and the
slope gradient percent (s) from the Digital
Elevation Model (DEM).In recent decades the use
of computers and the advance of remote sensing
brought the possibility of monitoring and
understanding the hydrology related farmer life
and poverty reduction at village level (Liebe et al.,
2005). Geographical information systems (GIS)
are an integrated suite of computer-based tools
(Shi et al., 2004). GIS allows for vast amounts of

I
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information on different themes and from different
sources to be integrated (Burrough and
McDonnell, 1998). Significant advancements in
the application of GIS for solving soil
conservation problems took place over the past
several decades (Mellerowicz et al., 1994). (GIS)
can provide linkage between maps and other
information especially for watershed management
(Green and Rix, 1995). Bhattarai and Dutta,(2006)
reported that the parameters like topography, soil
and land use in a watershed, is well suited by use
of GIS methodology. The climate hydrologic
information of the upland area of the reservoir
must be defined.  From this one may predict the
runoff to the reservoir, the quantity and rate of
inflow, and hence the reservoir size and the
spillway will be estimate. Weirs on catchment
areas exceeding 25 km2 or with water wardrobes
areas storing more than 50,000 m3 may require the
advice of a hydrologist to design of spillways and
freeboard (FAO, 2001). Establishing design
criteria for the reservoir related to runoff,
watershed size, and spillway may take into
account. All detention reservoirs must also be
equipped with emergency spillways. Mason
(1982) states that the preferred location of an
emergency spillway is on undisturbed ground
rather than over a prepared embankment to reduce
the erosion potential.
Ponds, lack and reservoirs:
Man-devised water wardrobes (Reservoirs), or
weirs (dams), are purpose built principally manly
to agriculture benefits. Meres and reservoirs play
an important role in amenity utilize and nature
conservation. Lakes and reservoirs are often
referred to as stagnant waters and encompass a
wide extent of kinds and sizes. The main
difference between these water objects and lakes
or other areas of standing water, is the
phenomenon of ‘draw-down’. Other term is a little
bit frequency with water stores as pools and
farmer ponds, pools are defined as small water
bodies between 1m2 and 2ha (a water body having
a surface area larger than 2ha is termed a lake)
that hold water for more than four months in a
year. Pools can be created naturally in depressions
formed by glacial alacrity, natural inaudibility or
river activity, (Pinder, 2011). There are two basic
kinds of pools, embankment and excavation.
Embankment ponds, built by placing the dam
across a stream, excavated ponds are made by
digging either the pond itself or the surrounding
area to form levees. (Bondurant, et al., 1975) also

has suggested that the idealized pond shape would
be triangular: narrow near the inlet and wider near
the outlet. (Harrington, 1986) found that
increasing the wet pool depth of ponds increases
sedimentation efficiency. Another common water
source have named farm ponds it's surface run-off
and the farm ponds are traditionally in use in
many farmers lands. In general pond or farm
ponds can serve several purposes: a source of
food, an aesthetic improvement to property, a
sport fishing chance, a swimming area, wildlife
habitat, or a reservoir for livestock, irrigation and
firefighting requirements. The purpose of this
study is to suggest a new design for the
construction of reservoirs, ponds, lack, with small
soil dams or embankments.

MATERIALS AND METHOD

In order to apply remote sensing data and modern
technical for survey and design water reservoirs
according to standard criteria in the Duhok region,
in this study we started with general survey on
four locations (Galbook1, Galbook2, Barebohar
and Bablo) table (2) and Fig. (1) Shown details of
survey on study reservoirs and its small soil
embankments in Duhok province. Designing a
reservoir generally starts with an initial estimate of
the storage capacity and its outlets spill way. The
characteristic is based on the results of the
reservoirs routine calculations. This iterative for
constriction process allows the reservoir's design
to be optimized for the specific purposes.
Embankment soil type The most important soil
texture types that used for the construction of
earth dam are clay and sand, or combinations of
high quality clay soil applied in thin, well-packed
layers to minimize leakage and seepage Nelson
(1985). However, silt soils are unsuited because of
their inherent instability when wet and should not
be included in any of the earthworks; Also fine
silts, gravel and limestone or shale areas are
unsuitable for any zone of the dam because of
possible fracture which may be creating leaks. A
good reservoir site contains level topography that
provides for economical construction, soil with
sufficient clay to hold water and an adequate
water supply. The application is based on remote
sensing and several software is used such as
ArcGIS9.3, Global Mapper, Downloader and
Google Earth. Reservoirs parameters are
calculated in the field, including dimensions,
vegetation cover, watershed area, storage capacity,
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live storage, dam crest higher and spillway dimensions (Smout and Shaw, 1996). (Table2).

Fig. (1) :-Locations map for the study area.

Table (1):-Some soil physical properties of study sites

# Properties Ghalbook (1) (2) Barebohar Bablo
1 Sand % 41.05 26.9 27.9
2 Silt    % 25.23 42.5 32.1
3 Clay  % 33.72 30.6 40
4 Texture Clay loam Clay loam Clay
5 Bulk density

Mg/m3
1.33 1.32 1.28

6 Hydraulic
conductivity(cm/hr)

0.25 0.41 0.23

7 Field capacity
cm3water/cm3 soil

0.5 0.5 0.52
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Table(2):- Reservoirs parameters.

Table(3):- Watershed calculations using ArcGIS 9.3

* Kirpich, 1940. (Kirpich equation) tc=0.0195L0.77*S-0.385

tc= time of concentration in (min)
L=length of main channel (m)

S= Slop steepness

According to table 3 we can predict a design
peak runoff rate using (Rational method) Larson
and Reich (1973) which is expressed as follow:= 0.0028 (SI Unit). Where (q)

is the design peak rate in (m3/s). (C) is the runoff
coefficient, (i) is the rainfall intensity for design
return period of the duration equal to the time of
concentration of the watershed (mm/hr) = (tc). A
is the watershed area less than (800ha).
General prerequisites for the constructions of
reservoirs.

Changes are easy to make reservoir design on
paper but are costly once the reservoir is built. A
number of questions must be considered seriously
during the planning stage, (e.g) is the reservoir
being built on farm owner or on province? Will it
be near a public road or the home site, or some
distance off the road, (see Bablo in Table3).
Security and safety in the project and its
supplements, how many reservoirs would you

want to be built later? Will agricultural demands
such as irrigation and livestock watering require
an auxiliary reservoir or tank, see (Ghalbook1, 2)
in (Table 4). Is the villager accepting on construct
the project? Is the project reservoir need to
fencing? The above questions and others will be
answer during planning and design hypothetical
reservoir in this paper, the research methodologies
are summarized below:

Data collection
Two types of data were collected in this study,

field information are collected during the field
work, the second type of data was taken from
satellite using ArcGIS9.3, Google earth and DEM
maps through that we can decided the best
construction design for suitable reservoir site, also
we can estimate the economic benefit of the given
location comparing to the standard criteria of
construction reservoir design. The other important
data is precipitation, whether is rain or snow. The

S
it

e

P
o

si
ti

o
n

G
P

S

V
eg

et
at

io
n

C
o

ve
r

D
am

L
en

g
th

 (
m

)

C
re

st
W

id
th

 (
m

)

S
p

ill
w

ay
d

ia
m

et
er

s
(m

)

F
re

e 
b

o
ar

d

S
to

ra
g

e 
ca

p
ac

it
y

(m
3 )

Ghalbook (1) Lat. 36056 40.6 50% 93.5 3.5 2.8*0.70 0.90 44550

Long. 43011 12.5
Elev.m 940

Ghalbook (2) Lat. 36056 37.1 90% 65 7 2*0.75 0.73 39000

Long. 43011 32.7
Elev. 886

Barebohar Lat. 36052 25.1 60% 80 6.20 1.2*4 0.7 90000

Long. 43005 35.5
Elev. 719

Bablo Lat. 36053 27.7 45% 104 5.1 2.7*1 1.72 180000

Long. 43007 39.1
Elev. 876

sites Area(ha) Length(m) Slope Elevation(m) Time of concentration
(min.)*

Ghalbook (1) 36.4 630 0.0957 60 6.898
Ghalbook (2) 34.4 687 0.0656 45 11.414
Barebohar 1509 3610 0.0277 100 41.584
Bablo 139.7 1005 0.0348 35 14.556
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best information on supply would be obtained
from long-term flow records at the reservoir site.
The design rainfall is determined on mean of a
statistical probability analysis. The probability of
occurrence p(%) and also the rainfall intensity-
duration-frequency relationships (IDF) curves for
any hydrologic project is the most essential.
1. Contour survey map

From the contour map, we can approximately
estimate  the drainage area and capacity of the
reservoir ,the depth  and capacity curve can be
drawn up to provide a quick and easy way for the
dam architect to select the optimum full supply
level. On very big locations it may be probable to
draw up a contour map at an interval apposite for
the design (generally 5 m is cogent for
small dams).
2. Watershed delineation steps:

If a digital elevation model DEM of the area
exists, geographic information system (GIS)
software it can be used to delineate the watershed
boundary However, use of such automated
methods should not take the place of
understanding the process of watershed
delineation. A computer-generated watershed
boundary should be checked carefully because
digital elevation models can be used in the
resolution for the application. In order to
delineation any watershed the bellow steps should
be precedes (Sherman Brooks procedure). Identify
the watershed outlet; look for ridge lines and
saddles. Mark high points with x, visualize surface
flow path from high points, trace outline of
watershed beginning at outlet and connecting high
points. If topographic maps are not available, the
area can be toured and the approximate boundary
determined from observation of the terrain.
3. Estimating storm runoff volume:

The amount of precipitation, whether it occurs
as rain or snow, is the potential source of water
that may runoff and collected to small watersheds
(W.sh). Total volume of runoff is important in
the design of reservoirs, retention ponds and
flood control dams .It is necessary to predict
the total volume of runoff that may come from
a watershed during the flood so the structures
can be built to control the runoff. So many
methods have to estimate the approximate
runoff collected in reservoir and water
harvesting but the suitable mean is focused on
only two methods in this research.
The first direct method, (FAO, 2010) depend on
watershed area and regional rainfall data which

can summaries as follow: The watershed yield,
Y, is depending on the expected yearly runoff
from a watershed. Where the average percentage
of runoff is not known, use, as a guide, a figure of
45 % of the mean annual rainfall for the watershed
area, the number 55%  represent the total losses,
10% water use by wild and feral animals, 10% if
the water is higher in salt content and it is best to
determine that a well-constructed embankment
will lose about 10 % of its water to leakage in any
one year, evaporation losses can be calculated
from local records dry season losses and can be
taken as 20 % percent maximum .Eventually dead
storage is the amount of water retained in the dam
that cannot be accessed, for design purposes,
figure of 5% percent maximum of the total water
stored can be used to estimate dead storage. If
more information is known, take the figure 45 %
of mean annual rainfall on a return period of 1 in
10 years as a guideline for small watershed <1000
ha to Calculate the annual runoff, in mm.
If the annual runoff = ‘R’
R= mean annual rainfall of * 45 /100 mm depth

Measure the watershed area (A) in ha,
upstream of the proposed embankment. Using
techniques of (Google earth map).

The expected runoff from the watershed yield
in an average soil moisture condition AMC (II),
Average soil Moisture Condition.

Y, in m3, is given by the following formula:
Y = R * A
For example if the total watershed area

upstream equal to 36.4 ha, Ghalbook (1) table3.
And the rainfall on a return period of 1 in 10 years
on study site equal to 750 mm then the expected
runoff for the watershed area calculated as follow:
Y = R x A

Where R= Expected maximum runoff depth in
(mm) (Rainfall on a return period of 1 in 10 years)

A= watershed area (ha.)
Y= {(750 * 45/100)/1000} *36.4 *10000

=122850 m3.
The second method for estimate the expected

yield runoff using soil conservation serves method
(USDA-SCS, 1972 and 1986).

Total volume is of primary interest in the
design of flood control reservoirs

Q= (P-0.2S) 2 / (P+0.8S)
Where:
Q = is the actual runoff (mm) (maximum

annual flood)



Journal of University of Duhok., Vol. 17, No.1 (Agri. and Vet. Sciences), Pp 68-79, 2014

73

P= yearly rainfall (mm). (For security proposes
rainfall on a return period of 1 in 10 years
was use).

S= difference between rainfall and runoff
in (mm).

CN=25400/S+254
CN: Curve Number is an approximate

percentage of incident rainfall that
becomes runoff.
Spillway:

The spillway for an ordinary farm reservoir is
usually designed to pass the runoff yield from
rainfall of retune period frequency of 25-year.
Additional equations for predicting peak flow,
runoff volume, and hydrograph dimensions can be
found in texts such as McCuen (1989), Schwab et
al. (1992), and Morgan (2005). For very small
sizing the spillway we can be estimate using
rational method equation (Larson and Reich
(1973), PMF =Qp= CiA/360 m3/sec.

Where:
(PMF) Probable Maximum Flood
Qp = peak runoff rate m3/sec.
C = runoff coefficient (dependent on soils

group and land use)
i = design rainfall intensity for a duration equal

to time of concentration tc (mm/hr)
A = drainage area contributing to the design

location (ha).
Due to unavailable of the rainfall intensity-

duration-frequency relationships (IDF) curves for
the study site ,we depend on the local estimated of
recorder rainfall analysis and maximum rainfall
intensity of 80 mm/hr in 4/4/2012 ,(5 minutes
intensity duration) by (Mohammed Ali, 2012)
nearby the study sites watershed area (Appendix,
Figure 1). Mean rainfall intensity (i) =80 mm/hr

C, Runoff coefficient for most watershed area
is pasture, poor, hydrologic soil group (B) and
ground slope > 6=0.45 (Appendix Table 1)

PMF =Qp= CIA/360 m3/sec. (SI, Unite)
PMF=Qp=0.45×80×36.4/360=3.64m3/secPeak

rate runoff) Ghalbook (1)
PMF = Qp=0. 45×80×34.4/ 360= 3.44 m3/sec.

Peak rate runoff) Ghalbook (2)
PMF = Qp=0. 45×80×495.5/ 360= 49.55

m3/sec. Peak rate runoff) Barebohar
PMF = Qp=0. 45×80×139.7/ 360= 13.97

m3/sec. Peak rate runoff) Bablo
The capacity of drop structures for this type is

controlled by the size of the inlet, which acts as a
rectangular shape with the flow proportional to the

length of the spillway which mathematically
calculates as: Qp = 1.7b*D1.5

Where: b and D in m, Qp is in m3/sec.
(1.7) is a factor derived for concrete spillway

type; (b) is the minimum width (‘breadth’)
of the spillway.

(D) is the depth of the spillway at the crest
design freeboard. D is normally in the range 0.75
m to 1.5 m for small dams.

Once all the other values are known, ‘b’ can
then be calculated and the best option for varying
depths, D, can be chosen.

According to the above equation we can
determine the calculated spillway diameters "b"
and "D" for each reservoir in this study, as show
in step below.

If assume the D value chosen is (1 m) so b
value are shown in table (5) comparing with the
actual values of spillway diameters
[(Table 2), column 7].
Freeboard

Freeboard is the vertical distance from the top
of the embankment to the level of the spillway.
The absolute minimum is 0.50 meters, usually
with an additional 0.25 meters to take into account
potential wave action. Freeboard for small dams
should never be less than 0.75 m to 1.0 m
preferred. Where wave action is probably,
additional freeboard may be required.
Result and Discussion

Apply remote sensing as modern mean
supported with ArcGIS maps in order to facility
the target to design and construct small water
reservoir, although for multiple uses , GIS and
GPS tool, both can help in determination of sites
area which are suitable for water reservoirs and
determination the watershed delineation areas and
even other reservoir diameters. Table2 shows
primary survey operation on the study sites which
include reservoirs  sites by GPS,Watershed rate
vegetation cover ,dam body diameters and storage
capacity , other necessary data can be illustrate
and derivation by satellite image and shows the
result of application ArcGIS maps to estimate
area, length, elevation and slope for each study
reservoir. Table3 shown the advantage and
mistakes which happen during reservoirs  design
and later, related to the design as total capacity ,
spillway diameter and freeboard is illustrate in
table 4 for example Ghalbook (1), reservoir have
good and exact design as construction, but
generally the reservoir capacity is small and not
enough  to store half of collected runoff water,
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also Ghalbook (2) reservoir is traditional made
and have many deficient as small freeboard,
Barebohar reservoir is the worse forth reservoir,
where the spillway is very small and the designer

had not have any idea about how large of
watershed the area, the deferent between actual
spillway diameter and standard is shown in (Table
5).

Table(4):- Advantages and design mistakes along the four reservoirs in the study area.

Table (5):_The deference between actual and calculated spillway diameters along the four reservoirs in
the study area.

sites Actual spillway diameter
(b×D) m2

calculated spillway diameter
(b×D)m2

Comparison result

Ghalbook (1) 2×0.75=1.5 1.43×1=1.43 Actual > Stander
Ghalbook (2) 2×0.70=1.4 1.35×1=1.35 Actual > Stander
Barebohar 4×1.2=4.8 19.43×1=19.43 Actual< < Stander**

Bablo 2.7×1=2.7 5.48×1=5.48 Actual < Stander*

** Barebohar spillway is very small; the rate is 1/4
* Bablo spillway is small; the rate is 1/2

Heavy rainfall on Barebohar region in day
27/1/2014, cause dangerous case, that was
compelled local authority to open emergency
spillway to prevent slough. Fig. (2). In spite of

Bablo reservoir was excellent constructed,
however has some mistakes, as small spillway size
and the reservoir position is very near to the main
road of Duhok- Amadia which caused collapse of

Sites Project
Financed

Targets Merits and advantages Mistakes and errors

Ghalb
ok (1)

FAO
(UNSCR,1986)
Duhok  Sub-
Sector

Agricultural irrigation,
Livestock, Watering,
Fish Breeding, Wide life

Embankment dam was
preventing by large stone
(Riprap).
The spill way Constructed using
engineering design.
The dam crest width pavement
by small gravel to protect soil
from direct rainfall impacts.

The reservoir capacity does not meet
the requirement.
The reservoir if full after fall only
400mm of precipitation on their
watershed, while the region under
Isohytal rainfall line 750mm so the
extra collected runoff in the
embankment cause increasing of soil
sedimentation and then decrease of
reservoir capacity and the age.

Ghalb
ook
(2)

Farmers (Said
Sindoori) Land
Owner.

Irrigation, Fruit,
Orchards, Livestock,
Watering.

The reservoir capacity is enough
to s  supply the farmer of his
water need in dry months (Jun.,
July, August, September and
October )

Reservoir is required to the simplest
engineering provision design, where
the dam body is weak and no rip
raping  stones, the spill way just
narrow watercourse without
pavement very little Freeboard.

Bareb
ohar

Irrigation and
dam office
Duhok
Governorate.

Soil conservation.
Decrease the direct
impact of flood on
Shkaro river in winter
season.

The dam body was good
pavement by large stones
(ripraping) also the crest covers
with gravels layer to prevent soil
erosion from dam body.

The embankment was constructed
with have some engineering design
mistake, such as the safety spill way
size is narrow and not enough to
divert the excess flood  water outside
the embankment when if full specially
in highly intense rainfall.
This means that designer side had no
adequate information on both
hydrological and watershed area, so
to prevent falling down the dam, the
authority compel to open second
instant channel to prevent
catastrophe as in 27/1/2014.event
recorded in Duhok meteorology
station /Iraq

Bablo Irrigation and
dam office
Duhok
Governorate.

Aesthetically wildlife,
Tourism

Good engineering design
pavement by stones (riprap)
suitable concrete spill way.
The crest (street) pavement by
layer of gravels to prevent rainfall
impacts.

The reservoir is far from farmer land
and village so it is not benefit as
agricultural project.
The large mistake is the embankment
reservoir was constructed very near
of the main road Duhok – Amadia,
which cause collapse of the road.
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the main road  Spillway and freeboard have
measured and compared to the standard diameters

(Table 5&6).

Fig.( 2):-Shows Barebohar original spillway and emergency spillway in flood day ( 27/1/2014).

Table (6) :-A comparison between freeboard measurements along the four reservoirs.

* (USDI, 1965) Recommended
freeboard due to wave action

CONCLUSIONS

The small reservoirs project is addressing these
shortcomings and seeks to provide tools for
planning and evaluating ensembles of small,
multi-purpose reservoirs for the improvement of
livelihoods and food security as important need
for farmers. Remote-sensing techniques and
extensive field measurements are investigated to
better understand the hydrological impact of
regional reservoir storage volumes and the effects
of their further development. The study are shown
that previous reservoirs designs are destitute to
experiments which were not conducted under
standard measurement, hydrologic data, rainfall
Intensity Duration Frequency relationships IDF
curves, remote sensing , other socio-economic
activities all together are demands to prevent the
project failure .This study conclude that Ghalbook

(1) reservoir have only capacity for only half
annual runoff water, Barebohar reservoir need
fourfold size spillway instead of the current
spillway, most of reservoir's dam have freeboard
is less distance than standard criteria to
securing target.

RECOMMENDATION

Hydrologic data for study site from nearest
meteorology station (precipitation, probability of
rainfall occurrence (p%) or return period, IDF,
runoff depth, runoff coefficient (C), (GIS) and
Digital elevation model (DEM) should be
available before starting to construct any reservoir
.Dams should be fenced off and no livestock
allowed to drink directly from the reservoir or to
damage the surroundings to the dam by
overgrazing the catchment, tracking in the

Sites Measurement
freeboard

*Standard
freeboard (m)
for small Dam

Ghalbook (1) 0.73 0.75 +0.3

Ghalbook (2) 0.90 0.90 +0.3

Barebuhar 0.70 1.0   +0.3

Bablo 1.72 1.00 +0.3
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immediate surrounds of the reservoir and
wallowing in the reservoir itself.

The top of the dam should be (3-4m) in width
to allow vehicle traffic and prevent muskrats from
burrowing through the dam. (Ghalbook, 1) soil
dame and its reservoir need renovation and
removing of sedimentation. Barebohar, reservoir
need to add emergency concrete spillway
according to its watershed area. In this research
most of the reservoirs except of Ghalbook (2) was
good engineering constructed, but  don’t
depending on the scientific meteorology and
hydrology data as IDF or return period in the
design.
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Appendix,Table1. Runoff coefficient factor.

http://www.knoxcounty.org/stormwater/pdfs/vol2/3-1-3%20Rational

Appendix ,Fig.1.  Recorder rainfall chart
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الصغيرِة في محافظِة دهوكهايلَتصميم خزاناِت المعن بعداالستشعارةتقنياتتطبيق

الخــالصــة
منها للسيطرة على مياه الفيضانات ولتقليل متعددةغراضألالخزانات والبرك المائية مستودعات لخزن مياه سيول االمطار 

كذلك يستفاد من المياه المخزونة في ري المحاصيل وسقي الحيوانات ونشاطات , أثارها السلبية في انجراف التربة وتدهورها
Remote(ان استخدام تقنية التحسس النائي, اخرى لتأمين قوت الفالح السيما في فترات قلة االمطار ونقص مصادر المياه

Sensing(مدعوما بخرائط نظم المعلومات الجغرافية(GIS), االرتفاعات الرقمية نموذجو(DEM) في مجال تصميم
سح مكلفة ومرهقة على االرض باألضافة لتوفير الكثير من مخزانات المياه يسهل عملية توفير المال والجهد ويوفر عمليات 

(x)وطول الميل(Elevation)منها االرتفاعات .)Watershed(لمياه المعلومات التي تخص احواض األنهر ومجمعات ا
.(s)وزاوية الميل 

اظهرت نتائج مسح الخزانات تحت الدراسة بشقيه الحقلي و المدعوم بالتقنية الحديثة بان هناك أخطاء واضحة في 
تصاميم تلك المستجمعات المائية خاصا ما يتعلق منها بحجم او سعة الخزان و اختيار الموقع ومدى االستفادة من انشاءه 

Spill)المنفذ اضافة الى قياسات ملحقات المستجمع كجسم السدة او Way) و(Freeboard) حيث وجد ان حوض
هناك ستلي, والباقي يذهب هدرا من دون فائدة(Runoff)له نصف امكانية الخزن مياه السيح (Galbook1)1غلبوك

حيث ان االخير قريب جدا من (Bablo)و بابلو(Barebohar)ف واضحة من إنشاء بعض الخزانات مثل برى بهارى اأهد
Spill(عمادية مما يؤدي الى اضراره و انهياره واما بخصوص فتحة المنفذ –يق العام المؤدي الى دهــوك الطر  Way ( لخزان

Maximum)برى بهار فانها صغيرة التكفي إال لتصريف ربع المياه في حالة وصول الفياضانات الى الدرجة القصوى للسيح 

Peak Runoff) , كل قياسات)Safety Freeboard ( للخزانات تحت الدراسة اقل مسافة من القياسات العالمية ماعدا
.Babloخزان بابلو Freeboardقياس 
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ABSTRACT
This work was carried out at the Animal Production Project, Faculty of Agricultural and Forestry,

University of Duhok, during the hottest months of the year (1st June to 31st August, 2012), where twenty adult
Karadi ewes were randomly divided into two equal groups. The 1st was kept under cooling condition and the
2nd was left under natural conditions.

Rectal temperature was carried out with the aid of a digital clinical thermometer and respiratory rate was
determined by counting flank movements and recorded as frequencies per mint. Also, Blood sample (10 ml)
was collected from jugular vein at biweekly intervals throughout the experiment, to determine some
hematological parameter (Hemoglobin, Packed cell volume and N/L ratio and as well as serum total protein,
albumin, globulin, cholesterol, AST, ALT, T3 and T4).

Results revealed that ewes maintained under heat stress had a significantly (P<0.01) higher rectal
temperature (40.21 ± 0.15 vs. 38.09 ±0.10 ºC), respiratory rate (50.65 ± 1.42 vs. 36.88 ± 0.83) (breath/mint)
and are lighter (50.22 ± 0.88 Kg vs. 52.66 ± 0.68 Kg) than control ewes.

Also, ewes kept under heat stress had significantly (P<0.01) lower values of PCV, Hb , protein, albumin,
cholesterol and higher N/L ratio, T3 ,T4, and AST as compared with ewes kept  under cooling conditions.

Key words: Heat Stress, Rectal Temp., Respiration Rate, Haematological, Biochemical, Karadi Ewe.
*Part of MSc. Thesis submitted by second author

INTRODUCTION

Heep is considered an important
economic activity in various part of the

world for different production purpose (Mc Manus
et al. 2011). Sheep production is influenced by
economic forces as well as environmental factors
(Marai, 1987). The climatic components that may
cause stress on the productive and reproductive
performance traits of sheep are ambient
temperature, humidity, air movement,
photoperiod, solar radiation, wind, etc., of which
the ambient temperature is the most effect.
Moreover; exposure to high ambient temperature
stimulate a series of drastic changes in sheep
biological functions that include depression in
feed intake efficiency and utilization, disturbances
in metabolism of water, protein, energy, and
mineral balances, enzymatic reactions, hormonal
secretions and blood metabolites. Also, such
changes end with low live body weight and
impaired reproduction (Habeeb et al., 1992).

Iraq is situated in the south-west Asia and lies
between latitude 29ο 5' and 37ο 22', north and
longtitude 38ο 45' and 38 ο 45' east. Iraq displays

great diversity of climate (continental and
subtropical). Minimum temperature is below 10
ºC in the mountain during winter to above 50 ºC in
the desert during summer. The season of the rain
generally fall between Novembers and early May
(Juma and Alkass, 2000).

Estimation of heat tolerance and adaptability
to hot environments have been executed using
physiological adaptation tests involving
respiration, heart rate, body and skin temperatures,
sweating rate, packed cell volume, potassium
content in erythrocytes, hormonal secretion and
decline of production (Marai and Habeeb, 2010;
Li et al., 2011; Charoensook et al., 2012).

Since information related to the effect of heat
stress on the adaptability of Karadi ewes is scarce,
therefore the objective of current work is to study
the effect of maintaining Karadi ewes in two
environments (high and normal ambient
temperatures) on some physiological, serum
biochemical parameters and hormone levels.

MATERIALS AND METHODS

S
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The present work was carried out at the
Animal Production Project, Faculty of
Agricultural and Forestry, University of Duhok,
during 1st June- 31st August, (2012). Twenty
Karadi ewes, 3 to 4 years old, and 51.45±0.56 kg
in weight were randomly divided into two equal
groups; 10 ewes were kept under cooling
condition by using two air coolers (6630 M3 /
hrs.), the second group of ewes was left under
natural conditions. Feed was offered ad libitum
and clean water was available all the time. All
animals were weighed at biweekly intervals before
feed is offered.

Rectal temperature was carried out at the
morning with the aid of a digital clinical
thermometer. Respiratory rate was determined by
counting flank movements and recorded as
frequencies per minute at morning. Blood sample
(10 ml) was collected from jugular vein and at
biweekly interval throughout the experimental
period. Sub sample (2.5 ml) was emptied into
anticoagulant test tube contained ethylenediamine
tetra-acetic acid (EDTA), for determines packed
cell volume (PCV), hemoglobin concentration
(Hb) and N/L ratio. The sub sample (7.5 ml) was
emptied into test tube without anticoagulant then
left during 2 hrs. at room  temperature after that
centrifuged (3000 RPM) for 15 min and the serum
was separated by micropipette and emptied into
tubes and stored at -20 ºC until analysis for some
biochemical attributes and hormones. Hemoglobin
concentration was assessed by
Cyanomethemoglobin method using Drabkin’s
reagent (international committee) for
standardizing in haematology- Brit J. Haemat.
Determination of Packed cell volume (PCV) was
performed by the micro hematocrit method
(Archer, 1965). Blood smears were prepared for
differential leukocyte counts as described by
Schalm et al. (1975). The assessment of
cholesterol concentration, total protein and
albumin were done by using analyzing material
(kit) produced by BIOLAB SA, France. Globulin
was calculated as the difference between total
protein and albumin. Serum enzyme Alanine-

aminotransferase (ALT) and Aspartate-
aminotransferase (AST) was determined by using
kit from BIOLAB Company (Maizy, France). T3
and T4 were determined using kits from Accu-
Bind ELISA micro wells company (USA) by
ELISA.

The data obtained was analyzed using the
GLM (General Linear Model) within SAS (2002)
program.

RESULTS AND DISCUSSION
Rectal Temperature and the Respiration Rate

During the course of this work, the maximum
and minimum ambient temperature ranged
between 33.7 to 44.1 and 13.6 to 25.9
respectively, and relative humidity between 18.65
to 23.28 % (Table 1). In the current investigation,
ewes exposed to heat stress had significantly (p
<0.01) higher rectal temperature (40.21± 0.15)
than the control ewes (38.09 ± 0.10 Cº). This
increase in rectal temperature was associated with
an increase in respiration frequency (Table 2).
Such hyperthermia observed during exposure to
heat stress is a result of decreased thermal gradient
between animal and the surrounding environment,
and as a consequence reasonable heat loss become
less effective. In this condition, animal should
relay on evaporative cooling mechanism from the
skin and respiratory tract (AL-Haidary, 2004).
Similar finding was reported by Haidary et al.
(2012b).

Ewes of control group was significantly
(P<0.01) heavier (52.66 ± 0.68) than those
exposed to heat stress (50.22 ± 0.88 Kg) (Table 2).
Since exposure to high environmental temperature
stimulates the thermal receptors to transfer nerve
impulses to the appetite center in the
hypothalamus causing a decline in feed intake
(Marai et al. 1994).

This may lead to low protein biosynthesis and
low fat deposition leading to lower body gain
(Okab et al. 2008). Also, the negative impacts of
heat stress on body weight of animals have been
documented by other investigators (Koluman and
Daskiran 2011; AL. Haidary et al. 2012a).
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Table(1): ambient temperature and relative humidity during the course of the study

period Ambient temperature Relative humidity

control Heat stress Control Heat stress

1 23 33.7 20 20.96

2 22 43 18 23.28

3 21 37.7 19 19.07

4 25 44.1 22 18.65

5 23 41.6 20 23.24

6 21.5 40.5 19 20.49

Table (2): Effect of heat stress and period on rectal temperature and respiration rate in Karadi ewes (Mean ±S.E).

Means bearing different letters within each factor differ significantly (P<0.05)

Haematological parameters:

The hemoglobin concentration and packed cell
volume averaged 9.24 ± 0.09 g/dl and 27.84 ±
0.27 %, respectively (Table 3). These values are
within the range (8-16 g/dl) and (8-12 g/dl) in
hemoglobin concentration, (24-49 %) and (22-38
%) in PCV reported by Coles, (1980) and Kahn,
(2005). A lower Hb (8.54 ± 0.11 g/dl) and PCV
(25.81 ± 0.33 %) recorded for ewes exposed to
heat stress as compared to control (9.94 ± 0.07
g/dl and 29.87 ± 0.24 %), respectively, (Table 3),
suggests that exposing ewes to heat stress both Hb
and PCV declined significantly, which may be
turn to hemodilution effect where water is
transported into the circulatory system for
evaporative cooling, thus increase the blood

volume of animal (AL.Haidary, 2004). This
finding was agreed with the result of
Srikandakumer et al. (2003); and Sejiant et al.
(2010). It appears from Table (3) that both Hb and
PCV of stress group tended to decline from the
start of the experiment towards termination of the
experiment. From the result given in Table (3), it
appears that treatment had a significant (p<0.01)
effect on N/L ratio, the higher percent of N/L ratio
(2.06 ± 0.08) was observed in ewes under stress
compared to control group (1.08 ± 0.07 %).
Moreover, the higher value of N/L (2.28%) was
recorded at the 4 th period of the experiment in
stress group. Such increase may be related to the
highest ambient temperature (44.1ºC) recorded at
this period of work.

Effect No. rectal temperature Cº respiratory rate (Breath/mint) body weight Kg

overall mean 120 39.15 ± 0.13 43.76 ± 1.03 51.44 ± 0.56

Treatment

Heat stress 60 40.21 ± 0.15 a 50.65 ± 1.42 a 50.22 ± 0.88 b

Control 60 38.09 ± 0.10 b 36.88 ± 0.83 b 52.66 ± 0.68 a

Period/Biweekly

1 20 39.72 ± 0.16 ab 35.20 ± 1.86 d 47.96 ± 1.23 b

2 20 39.00 ± 0.32 cd 40.70 ± 1.30 c 51.96 ± 0.91 ab

3 20 38.64 ± 0.26 de 41.10 ± 2.33 c 51.45 ± 1.17 ab

4 20 38.28 ± 0.21 e 52.55 ± 3.64 a 51.30 ± 1.70 ab

5 20 39.92 ± 0.37 a 47.75 ± 1.76 b 52.52 ± 1.51  a

6 20 39.35 ± 0.41 bc 45.30 ± 1.85 b 53.47 ± 1.51 a
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Table( 3): Effect of heat stress and period on some hematological parameters of Karadi ewes (Means± S.E).

Means bearing different letters within each factor differ significantly (P<0.05)

Biochemical constituents of blood
Total protein, albumin and globulin

concentration averaged 6.38 ± 0.06, 2.67 ± 0.03 and
3.76 ± 0.06 g/dl, respectively (Table 4). Ewes exposed
to heat stress had significantly (p<0.05) lower total
protein (6.22 ± 0.09) and albumin (2.57 ± 0.05) than
ewes kept under cooling conditions (6.55 ± 0.07 and
2.77 ± 0.05 g/dl), respectively, (Table 4). The
biological significance of heat stress in decline protein
is to assist hepatic gluconeogenesis by glucocorticoids
to elevate levels of glucose to allow the animal to cope
with heat stress (Kamiya et al. 2006; Korde et al.
2007). This result is in accordance with the result of
Nazifi et al. (2003); El-Sobhe (2005); Sejian et al.
(2010). The highest protein (6.91 ± 0.05 g/dl) and
albumin (2.91 ± 0.08 g/dl) was recorded at the first
period of collection then declined toward the lowest

value of total protein (5.98 ± 0.16 g/dl) and albumin
(2.31 ± 0.10 g/dl) at the end of the period (Table 4).
In the current work, ewes exposed to heat stress had a
significantly (P<0.01) lower cholesterol concentration
(53.57±1.03 mg/dl) than ewes kept under cooling
conditions (59.80±1.83 mg/dl) (Table 4).This marked
decrease is may be due to dilution as a result of the
increase in total body water or to the decrease in acetate
concentration, which is a primary precursor for the
synthesis of cholesterol (Marai et al. 2008). This result
was in accordance to the observation of Sejian et al.
(2010) in Malpura ewes, Kataria et al. (1993) in
Marwari goat, also the period o collection had a
significant (P<0.05) effect on cholesterol concentration.
Yet the highest value was noticed at the first period of
collection (64.69 ± 3.80 mg/dl) then declined gradually
toward the end of the experiment (49.50 ± 1.80 mg/dl).

Effect No. PCV % Hb g/dl N/L

overall mean 120 27.84 ± 0.27 9.24 ± 0.09 1.57 ± 0.07

Treatment

Heat stress 60 25.81 ± 0.33 b 8.54 ± 0.11 b 2.06 ± 0.08 a

Control 60 29.87 ± 0.24 a 9.94 ± 0.07 a 1.08 ± 0.07 b

Period/Biweekly

1 20 29.30 ± 0.50 a 9.65 ± 0.21 a 1.92 ± 0.15 a

2 20 27.05 ± 0.64 b 9.02 ± 0.21 b 1.97 ± 0.16 a

3 20 27.90 ± 0.43 b 9.24 ±0.13 ab 1.33 ± 0.16 b

4 20 27.90 ± 0.78 b 9.26 ± 0.26 ab 1.49 ± 0.20 b

5 20 27.05 ± 0.63 b 8.99 ± 0.21 b 1.31 ± 0.15 b

6 20 27.87 ± 0.92 b 9.26 ± 0.30 ab 1.41 ± 0.17 b
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Table( 4): Effect of heat stress and period on some biochemical attributes in blood of Karadi ewes (Means± S.E).

Means bearing different letters within each factor differ significantly (P<0.05)

ASPARTATE-AMINOTRANSFERASE (AST)
AND ALANINE-AMINOTRANSFERASE

(ALT):
AST and ALT averaged 142.84 ± 2.60 and

60.72 ± 1.09 IU/L, respectively (Table 5). Ewes
kept under heat stress had significantly (P<0.01)
higher AST value (152.43 ± 2.93 IU/L) than ewes
maintained under cooling conditions (133.25 ±
3.96 IU/L) (Table 5).The increase in ambient

temperature during this study caused a marked
increase in AST levels, which may be ascribed to
enhanced uptake of amino acid from muscular
tissue for gluconeogenesis (Habeeb et al. 1992).
Similar results have been reported earlier by other
workers (Naqvi et al. 1991; Sevi et al. 2001;
Nazifi et al. 2003). However, the effect of
treatment on ALT was not significant.

Table 5: Effect of heat stress and periods on AST and ALT on Karadi ewes (Means± S.E).

Means bearing different letters within each factor differ significantly (P<0.05)

Effect No. Protein g/dl Albumin g/dl Globulin g/dl Cholesterol mg/dl

Overall mean 120 6.38 ± 0.06 2.67 ± 0.03 3.76 ± 0.06 56.68 ± 1.08

treatment

Heat stress 60 6.22 ± 0.09 b 2.57 ± 0.05 b 3.65 ± 0.09 a 53.57 ± 1.03 b

control 60 6.55 ± 0.07 a 2.77 ± 0.05 a 3.87 ± 0.09 a 59.80 ± 1.83  a

Period/Biweekly

1 20 6.91 ± 0.05 a 2.91 ± 0.08 a 3.99 ± 0.10 a 64.69 ± 3.80 a

2 20 6.60 ± 0.12 ab 2.84 ± 0.06 ab 3.77 ± 0.15 a 63.55 ± 1.84 a

3 20 6.40 ± 0.14 bc 2.71 ± 0.11 abc 3.64 ± 0.16 a 56.03 ± 2.64 b

4 20 6.37 ± 0.10 bcd 2.50 ± 0.06 bcd 3.86  ± 0.13 a 53.71 ± 1.77 bc

5 20 6.05 ± 0.20 cd 2.44 ± 0.07 cd 3.61 ± 0.22 a 53.06 ± 1.75 bc

6 20 5.98  ± 0.16 d 2.31 ± 0.10 d 3.69 ± 0.17 a 49.50 ± 1.80 c

Effect No. AST IU/L ALT IU/L

overall mean 120 142.84 ± 2.60 60.72  ± 1.09

Treatment

Heat stress 60 152.43 ± 2.93 a 62.70 ± 1.47 a

Control 60 133.25 ± 3.96 b 58.74 ± 1.58 a

period/Biweekly

1 20 128.75 ± 5.95 c 55.36 ± 2.91 b

2 20 132.13 ± 7.01 bc 58.79 ± 3.34 ab

3 20 145.88 ± 6.90 ab 59.30 ± 2.28 ab

4 20 146.72 ± 4.58 ab 62.06 ± 3.07 ab

5 20 148.99 ± 5.50 ab 64.25 ± 1.95 a

6 20 154.59 ± 6.69 a 64.58 ± 1.83 a
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TRIIODOTHYRONINE (T3) AND
THYROXIN (T4)

In the present work, Ewes kept under heat
stress conditions had a higher level of T3 (1.13 ±
0.02 µg/dl) and T4 (0.86 ± 0.03 µg/dl) than ewes
under cooling conditions (1.00 ± 0.02 and 0.74 ±
0.03 µg/dl), respectively.

The response of thyroid hormone to hot
condition (38.8C) may be through vasodilation of
blood vessels resulted in an increase in production
of thyroidal hormones (T3 and T4), in contrast in
cool condition which may inhibit its secretion by
vasoconstriction and decrease the production of
thyroidal hormones (Ashutosh et al. 2001). This

result was consistent with the finding of Ashutosh
et al. (2001) who noticed that the level of T3 and
T4 of Chokla ewes under hot condition (38.8 Cº)

was higher (0.68 and 61.9 ng/ml) than those
maintained under normal cooling conditions (15.9
Cº) (0.27 and 45.0 ng/ml), respectively. The result
also indicates that period of blood collection had a
significant (P<0.01) effect on T3 and T4, thus it

appears from Table (6) that the lowest value of T3
(0.85 ± 0.02 µg/dl) and T4 (0.56 ± 0.03 µg/dl) was

recorded at the first period of experiment then
both hormone levels increased to reach the highest

value of T3 (1.25 ± 0.03 µg/dl) and T4 (1.15 ±
0.04 µg/dl) at the final period of experiment.

Table (6): Effect of heat stress and period on T3andT4 level of Karadi ewes (Means± S.E)

Means bearing different letters within each factor differ significantly (P<0.05)

Effect N T3 µg/dl T4 µg/dl

Overall mean 120 1.07 ± 0.02 0.80 ± 0.02

Treatment

Heat stress 60 1.13 ± 0.02 a 0.86 ± 0.03 a

Control 60 1.00 ± 0.02 b 0.74 ± 0.03 b

Period/Biweekly

1 20 0.85 ± 0.02 d 0.56 ± 0.03 c

2 20 0.82 ± 0.02 d 0.63 ± 0.03 bc

3 20 1.11 ± 0.03 c 0.66 ± 0.02 b

4 20 1.17 ± 0.03 bc 0.73 ± 0.04 b

5 20 1.20 ± 0.03 ab 1.09 ± 0.04 a

6 20 1.25 ± 0.03 a 1.15 ± 0.04 a
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CONCLUSIONS

From the result obtained in the current work, it
can be concluded that exposure Karadi ewes to
heat stress has an adverse effect on rectal
temperature, respiratory rate, body weight, some
haematological, biochemical and hormonal levels.
Further studies are needed on the impact of heat
stress on productive and reproductive traits of
Karadi ewes.
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الخالصة
حزيران و للغاية 1جامعة دهوك للمدة بين / اجريت الدراسة في مشروع االنتاج الحيواني في فاكولتي الزراعة و الغابات

كغم الى مجموعتين 0.6± 51.44سنوات و بمعدل وزن 4-3نعجة كرادية تتراوح اعمارها 20حيث تم توزيع 2012/ 31/8
حيث تم ايواء عشرة نعاج في حظيرة  مبردة، و اما المجموعة الثانية تم ايواءها ها تحت الظروف "متساويتين عشوائيا

تم , طوال الوقت " وكان الماء متوفرا, "مساءو "الطبيعية ، وكانت تغذية الحيوا نات على عليقة مركزة و بصورة حرة صباحا
كل اسبوعين كما تم اخذ عينات من الدم / و قياس درجة حراره المستقيم ومعدل التنفس مرة , وزن الحيوانات كل اسبوعين 

نسبة نسبه خضاب الدم و , من الوريد الوداجي وبمعدل مره واحده كل اسبوعين  لتقديرحجم الخاليا المرصوصة ) ملليتر 10(
عن تقدير البروتين الكلي و االلبومين و الكلو بيولين و " الخاليا البيض المتعادله الى خاليا البيض  اللمفاوية  فضال

.  والكورتيزولT4وT3والهورمونات الغدة الدرقية ALTوASTالكولسترول و االنزيمات 
:و يمكن تلخيص النتائج باألتي 

5(في درجة حرارة المستقيم مقارنة بنعاج السيطرة )(p<0.01الحراري الى زيادة معنويةادى تعريض النعاج الى االجهاد .1

).م 0.10º  ± 38.09مقارنة 0.1 ± 40.21
± 36.88(باالمقارنة مع نعاج السيطرة (1.42 ± 50.65)" كان معدل التنفس للحيوانات المعرضة لالجهاد اعلى معنويا.2

0.83.(

± 50.22(لالجهاد الحراري باالمقارنة مع نعاج معرضة   )  كغم 52.6± 0.686(السيطرة اثقل كانت اوزان حيوانات.3

).كغم0.88
9.24بلغ معدل الهيموكلوبين حجم الخاليا الدم المرصوصة و نسبة الخاليا البيض المتعادلة الى الخاليا البيض اللمفاوية .4

± 1.57و%± 0.2727.84دسي لترو/ غم0.09 ± للنعاج )(p<0.01" معنويا" وكانت المعدالت اوطا.على التوالي0.07
.لالجهاد الحراري مقارنة بنعاج السيطرةالمعرضة 

دسي لتروكان /غم0.06 ± 3.67و  0.03 ± 2.67و 0.06 ± 6.38بلغ معدل البروتين الكلي و االلبومين و الكلوبيولين .5
.على معدل البروتين الكلي و االلبومين) (p<0.01للمعاملة تاثير معنوي  

.لالجهاد الحراري مقارنة بنعاج السيطرةللنعاج المعرضة ) (p<0.01معنوي  " كان مستوى الكلوسترول اوطا.6
كان للمعاملة تاثير معنوي . لتر على التوالي/وحدة دولية± 1.0960.72وAST142.85 ± 2.60و ALTبلغ معدل.7

.فقطASTعلى 
لنعاج ) (p<0.01كانت اعلى معنوي  ) دسي لتر/ملغمT40.86 ± 0.03دسي لتر و/ملغمT3 0.02 ± 1.13(ات مستوي
0.74و 0.02 ±  1.00(لالجهاد الحراري مقارنة بنعاج السيطرة معرضة علي التوالي)دسي لتر/ملغم0.03 ±
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ABSTRACT
The timber of Platanus orientalis L. is locally and universally desirable, characterized to be tough, dense,

hard, strong and suitably for use in several wood industries. Understanding the influence of altitude on the
variation of wood properties is practical importance to know which altitude produces the best quality of
wood and also for selection, breeding, wood improving and then establishment of plantations for the
production of wood.

Significant differences were observed in wood characters between altitudes and between trees within
altitude. The correlations were according to the study, were significant and positive correlation between
specific gravity and altitude, while weak, negative associations, but significant were fund between ring
growth, earlywood, the ratio of earlywood to latewood width, fiber width and cell wall thickness with
altitude; however latewood width and fiber length were not correlated with altitude. As well as the results
indicate that trees in mid-high altitude produce denser trees, while trees of a low-elevation between 605-670m
were superior in annual ring growth, earlywood width and ratio of earlywood to latewood width, fiber width
and cell wall thickness compared to other altitudes. As well width latewood and length fiber were found in
middle and high altitude, probably due to superior gene pool at this elevation strip. Furthermore the results
revealed that differences between altitudes contribute to object slight ratio in total variation of the compound
variance between wood characters

KEYWORDS: Platantius orientalis L.; Altitude; Specific Gravity; Annual Ring Growth; Fiber Dimensions;
Correlation coefficient.

1. INTRODUCTION

riental Plane tree (Platanus orientalis L). is
a large deciduous tree characterizing by

rapid growth and forms a strong and extensive
root system. In contrast to other riparian species, it
is tolerant to different soil conditions where it
grows in very limited soil layers and on gravel
along the rivers. It arrived to 30m in height and its
stem diameter may reach 5m.

Oriental Plane is a beautiful tree and useful
species, widely used in landscape design in our
country (urban open green spaces – parks-
arboretum, water fronts, industrial areas, shade
bearer, street tree) and has a numerous examples
protected as natural monumental trees
(Zencirkiran, 2010). Moreover it is a medicinal
tree, the leaves and barks used in folklore and
traditional medicine as a pain, inflammation
reliever, diarrhea, dysentery, hernias and
toothache (Hajhashemi et al. 2011 and Chopra et

al. 1986). In additions it’s very important to
improve the microclimate and environment
conditions. The timber of this species, often called
lacewood, used locally and universally desirable
used in many industries and carpentry wood
working (Gilman, 1994; FAO, 1986; Usher, 1974
and Uphof, 1959), The wood is distinguished to
be tough, dense, and has important mechanical
properties such as hardness, strength with
beautiful figured appear on radial section,
(Shahbaz, 1979). The annual volume growth of
oriental plane was estimated to be 20m³/ha
(Chapman, 1957).

Platanus orientalis L. (Platanaceae) is a native
and common species in Kurdistan region-north of
Iraq, it found naturally along river valleys,
streams, in moist mountain valleys, in altitude
from 600-1200m and absent from the rolling
foothill region (Shahbaz, 2010). Also it is native
to a large region extending from the east
Mediterranean, throughout the Middle East and to

O
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the south-east provinces of the Euro-Siberian
region (Mark, 2012).

Understanding the extent of variability of wood
is important because the uses for each kind of
wood are related to certain of its characteristics.
For the more, the suitability and quality of wood
for a particular purpose is determined by the
variability of one or more of these characteristics
which affect on its structure and on its physical
properties. Zobel and van Buijtenen (1989)
reviewed and summarized wood property
variation from species to species, from tree to tree
within an individual and even within a single tree.
Altitude and latitude, in an unspecified interaction
of mean temperature and available moisture, have
major effects on variation in wood properties
within species (Panshin and Dezeeuw, 1980).
According to the Vaisanen et al. 1989 and
Wilhelmsson et al. 2002, whose suggest that the
broadest scale, climate, topography, and soils all
have a direct impact on the physical and chemical
characteristics of timber, most specifically through
either the occurrence of different species and site
characteristics.
Tranquillini (1979), found that at the higher
elevations temperature and seasonal length
become increasingly limiting for tree growth and a
general decrease in ring width, cell wall thickness,
latewood percentage, and wood density is evident.
Trees tend to have higher density wood once
freezing temperatures occur (Davis et al. 1999).
Trees growing at the highest elevations in tropical
regions may experience strong seasonality and
form distinct rings, but their dendrochronological
potential has remained largely untested (Arno and
Hammerly, 1984). On the other hand Willie and
Olga, (2009), provided that the elevation
moderately influenced on cell wall thickness. The
causes of variations among populations in their
wood traits were attributed to the site factors
(Devi and Nageeb, 2012). Were Matthias (2013),
delivered that there were no significant correlation
between wood density and altitude. Therefore the
objective of the present study was to determine the
effect of altitude in the variation of some wood
properties and indicate which altitude produces
better wood quality. This is aimed at promoting
the utilization this variation for selective and
breeding purposes.

2. MATERIALS AND METHODS
2.1. Site determination

During 2012 five sites from natural populations
of Chinar (Platanus orientalis L.) were selected in
the different altitudes ranging from 605m to
1070m at least 10 Km.apart,. This was represented
in various geographical localities in Dohuk
province (table 1, figure 1). Five vigor trees of
taller, straighter bole and fine attractive branching
habit were selected at random from each altitude
to collect the samples. The leaning trees were
avoided because of the likely to have had a
reaction wood.
2.2. Sample collection
Wood physical and anatomical study:
-A single 0.5 cm diameter increment core reaching
from bark to bark was extracted (parallel to the
contour line to avoid reaction wood) from each
tree at breast height (1.3m). Cores were putted in
plastic bags, marked and stored in a cooling
chamber to be processed in subsequent tests in the
wood science laboratory of the Forestry
school/Faculty of agriculture and forestry/Duhok
University.

The following characters of the wood were
studied:-
A. Growth increment: A number of growth
rings, ring width, earlywood and latewood were
measured from the wood core to the nearest 0.01
mm. using a stereoscopic microscope of 10-40
magnifications.
B. Specific gravity: The whole size of the
increment core, for each tree, or major segments
their off were employed for the determination of
the specific gravity using the displacement method
(Mitchell, 1958). Then specific gravity was
determined based on core volume and dry weight
of core in the oven.
Specific gravity = Core weight (oven dry)
Core volume (at laboraty moisture content)

C. Fiber dimensions:-Segments of the core
containing growth rings 10 – 12 starting from the
pith (to avoid juvenile wood) were macerated
using Franklin solution (Franklin, 1946). The
pieces of core potted into a test tube, the chemical
substances glacial acetic acid (CH3COOH) and
hydrogen peroxide (H2O2) by volume 1:1were
added, the pieces of woods and chemical
substances were put into electric oven with (60o c)
for 24 hours. A sample of wood elements was
removed from the maceration and spread over a
glass slide. Microscopic slides were prepared
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using (Jane, 1970). Twenty five wood elements
(fiber length, fiber diameter at the mid-point of the
fiber, and fiber double wall thickness) were
measured and recorded from each slide for each
tree, using Olympus microscope of eye piece 10X
and objectives 10X and 40X.

2.3. Statistical Analysis
Convenient descriptive statistics were used for
parameter measurements, Duncan’s multiple range

test for comparing mean values and the variance
component analysis was carried out for each
character were study in order to estimate the
amount of variability contributed by each of the
studded factors. All statistical analyses were
conducted using Statgraph plus for window and
SAS programs.

Table (1): Locality and physiographic data for surveyed altitudes.

Locations Altitude

(m.a.s.l.)

Longitude

( E º )

Latitude

( N º )

Aspect Range of Tree

Height (m.)

Range of

Diameter at

DBH (cm.)

Range of Age

at BH (year)

1. Bedil Valley 605 43°, 14′ , 136″ 36°,51 ′,984″ E 5.4 – 9.3 12.7 – 19.05 11.0 – 14.0

2. Derke Valley 670 43°, 14′ , 936″ 36°,46 ′, 286″ S-E 17.3 – 32.0 14.73 – 45.1 12.0 – 17.0

3. Bilkeb Valley 775 43°, 20 ′ 679″ 36°, 52′, 544″ S-W 8.75 – 14.5 17.35 – 24.95 11.0 – 16.0

4. Ashewa Valley 960 43°,17′, 513″ 36°, 01′, 276″ N-W 6.2 – 9.4 17.45 – 26.45 12.0 – 15.0

5. Sersink Valley 1070 43°, 20′, 382″ 37°, 01′, 877″ N 5.5 – 10.4 15.65 – 21.7 11.0 – 16.0

4 5

3
1

2

Fig.( 1):Map of the study areas in Duhok province of Kurdistion Region-Iraq, showing sampling locations (5) at
different altitude
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3. Results and Dissections
The table (2 and 3) show the descriptive

statistics of wood characters studied at each
altitude and between different altitudes. They
concluded that altitude played part of the variation
of wood characters between and within altitudes.
This variation appears between the trees in wood

characters is very important for the selection,
breeding programs and improve for this species.

Table 2. Descriptive statistics for wood characters studied in different altitudes
Character Mean Max. Min. Standard Deviation

(ST.D.)

Coefficient of

variance (C.V. %)

Specific gravity 0.570 0.711 0.502 0.0462 8.105

Annual Ring growth width

(mm)

6.133 13.44 2.53 1.987 32.398

Early wood width (mm) 4.121 10.1 1.43 1.702 41.300

Late wood width  (mm) 2.012 3.94 0.87 0.575 28.578

Early wood/Late wood 2.121 6.22 0.725 0.879 41.443

Fiber length   (mm) 0.736 0.970 0.477 0.093 12.636

Fiber width (μm) 20.473 33.75 11.25 4.095 20.002

Fiber double cell wall

thickness (μm)

12.288 23.625 4.5 2.665 21.687

Table (3): Descriptive statistics and Duncan's test for wood characters studied between altitudes

Character

statistics

Locations or Altitudes

Bedil (605m) Derke (670m) Bilkeb (775m) Ashewa (960m) Sersink (1070m)

Sp.gr Mean

Range

ST.D

0.569 A

0.515 - 0.668

0.0692

0.541 B

0.508 – 0.572

0.025

0.573 A

0.555 – 0.587

0.0154

0.582 C

0.544 – 0.611

0.020

0.590 C

0.502 – 0.711

0.078

Argw Mean

Range

ST.D.

6.421 AB

3.43 – 10.48

1.671

6.739 A

2.54 – 13.44

2.689

5.697 C

3.02 – 10.72

1.82

5.765 C

2.76 – 9.68

1.781

6.105 BC

3.14 – 12.03

1.70

Eww Mean

Range

ST.D.

4.35 AB

1.83 – 8.02

1.441

4.712 A

1.43 – 10.10

2.177

3.693 C

8.39 – 1.79

1.644

3.960 BC

1.83 – 8.12

1.576

3.946 BC

1.62 – 9.19

1.495

Lww Mean

Range

ST.D.

2.072 AB

1.07 – 3.33

0.533

2.027 BC

0.87- 3.94

0.74

2.004 BC

1.08 – 3.60

0.560

1.805 C

0.90 – 3.16

0.442

2.163 A

1.11 – 3.82

0.514

Ew/Lw Mean

Range

ST.D.

2.170 AB

1.089 – 4.579

0.755

2.398 A

1.057 – 6.224

1.003

1.946 BC

0.724 - 5.693

1.010

2.234 AB

1.064 - 5.342

0.860

1.876 C

0.954 – 4.847

0.757

Fl Mean

Range

ST.D.

0.727 A

0.508 – 0.970

0.091

0.710 A

0.477 – 0.892

0.0989

0.767 B

0.569 – 0.969

0.094

0.725 A

0.507 – 0.953

0.0822

0.751 B

0.584 – 0.954

0.0875

Fw Mean

Range

ST.D.

20.310 A

14.25 – 33.75

4.014

21.877 B

14.0 – 33.75

4.081

20.141 A

11.25 – 28.12

3.866

20.10 A

13.12 – 30.0

3.974

19.935 A

11.25 – 33.75

4.296

Fdcwt Mean

Range

ST.D.

12.303 B

6.37 – 22.87

2.792

13.792 A

4.5 – 23.62

3.100

11.355 C

6.75 – 16.875

2.047

12.221 B

7.50 – 20.62

2.357

11.771 BC

7.5 – 19.12

2.201

Mean values with the same letter do not differ significant
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3.1. Specific Gravity (sp.gr):
Both Zobel and Van Buijtenen, (1989)

suggested that wood basic density is considered as
one of the most important feature in genetic
improvement programmers. Panshin and De-
Zeeuw, (1980) reported that density is a general
indicator of cell size and regarded as the best
predictor of strength, stiffness, ease of drying,
machining, hardness and various paper making
properties.

The average value of specific gravity of
Platanus orientalis L. was 0.570 with range varied
from 0.502 to 0.711. Descriptive statistic indicates
that a small amount of variability was exhibited by
specific gravity within the natural plant population
(ST.D. = 0.0462 and C.V= 8.105) which showed
in (table 2). The research findings are in
agreement with those reported by (Shahbaz,
1979), from his study of some wood technological
properties of Platanus orientalis L. growing in the
Ninevah forest plantation.

The percentage of component variance which
derived from analysis of variance (table, 4)
revealed that only the differences between trees
are accounting for most of the total variation of
100%, for specific gravity characters. Contribute
of altitudes on total variation are very slight,
Corresponding to Matthias (2013), which found
non-significant correlation between wood density
and altitude with 0.004 R² for fitting the linear
regression line, means that only 0.4 % of the
variability in wood density is accounted for by
altitude. Individual trees of a species often vary a
great deal from one another, even when growing
in the same stand.

When collect data of specific gravity we
recorded clear variations between trees within
altitude, The small differences of specific gravity
value between altitudes, already to be importance
which that the breeders could choose trees within
the altitude or population for the desired specific
gravity. Zobel and Van Buijtenen, (1989),
concluded that wood density can vary among
provenances and among trees and even within
individual trees of a given provenance.  The
covariance analyses presented in table (4) revealed
that age factor non - affected on specific gravity,
this can be back to the small range of age between
trees which used in this study. After considering

the age effect, there remain significant differences
between altitudes and between trees within
altitudes, under 0.01 level of probability. Table
(5); clarify the differences between trees are
accounted for the most of the total variation of
specific gravity between altitudes, this variation
may be back to genetic or ecological factor. Many
researchers attributed such as Wilkes (1984);
Fukazawa (1984); Wilkins (1991) and Wate et al.
(1999) reported the wood density may vary among
trees of the same species due to genetics and
ecological differences, as well as within a tree,
where Harris, (1965) proved that Specific gravity
is strongly inherited.

Duncan's test for different altitudes (Table-3)
revealed significant differences between lower and
higher altitudes in Duhok province. Specific
gravity increased in the high altitude at north
location while decreased in the low altitude at
south location (fig, 1), which appeared the
superior value of specific gravity in highest
altitude (1070m) in Sersink location and the lesser
value in lower altitude (605 and 670m) in Bedil
and Derke valley (table, 2), this differences in
specific gravity between low and high altitudes is
results of the variation in environmental factors
which present in each elevations and then effect in
growth characters of trees, and this opposite to
Jerome et al. (2006), which found from
geographical analysis for our data showed
significant decreases in wood density with
increasing altitude and significant differences
among low-altitude geographical regions,

Table, (6) showed a positive and significant
correlation between specific gravity with both
altitude and longitude. While the specific gravity
correlated non-significantly to both latitude and
aspect. In contrary to the finding of Shahbaz and
Suliman (2006); Hadar (2008); and Matthias
(2013), who found no significant correlations
between wood density with altitude. Slow growing
sources that stop height growth earlier in the
season might have denser wood than sources
promote more in height growth (Jayawickrama et
al. 1997). In general, wood density is under
stronger genetic control than tree growth traits
(Zobel and Jett 1995).
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Table (4): Analysis of covariance for sum of sequares for the studied wood characters

(**) Significant at (0.01) level of probability,  (*) Significant at (0.05) level of probability

Table (5): Variance components of wood characters studied

S.O.V Sp.gr Argw Eww Lww Ew/Lw Fl Fw Fdcwt

Altitude 0.00 2.85 3.12 1.02 1.23 2.09 2.05 7.42

Trees 100 2.23 3.87 20.16 13.99 15.00 3.88 9.37

Replication ---- 94.92 93.01 78.82 84.78 82.91 94.07 83.21

Total 100 100 100 100 100 100 100 100

3.2. Annual Ring Growth
(Annual ring growth width= Argw, Earlywood

width= Eww, Latewood width = Lww,
Earlywood width / Latewood width = Ew/Lw):

Wood properties play an important role in the
end uses of the wood, particularly because of their
effects on workability and strength. The
morphology of the wood regarded as a principle
characters to determent the value of the wood, as
well as depended on annual ring growth which
influence in the different wood properties (Taylor,
1982). Consciousness of growth rates and age of
forest trees is necessary for an understanding of
forest dynamics and for the sustainable
management of forest resources. Zeidler, (2012);
Skarvelis and Mantanis (2013), were found in
diffuse ring porous hardwoods, both positive and
negative correlations between ring width and
density; yet in some cases, no correlations were
founded between ring width and density.

Table (2 and 3), including the descriptive
statistics of annual growth parameters, which
showed the amount of variation in these traits
between and among altitudes. High variability in
an average annual ring width may cause
production of heterogeneous wood in terms of
lumbers, also effects on final productions, value
and end users of the wood.

The mean value of annual growth increment
varies from 2.53 to 13.44mm, with an overall
mean of 6.133mm, this indicates that the species

have a fast radial growth rate. The average ratio of
earlywood/latewood was 67.2% to 32.8% and
experimentally attribution to 2/1. The percentage
of earlywood to latewood founded to be decreased
in high altitude (Sersink location) and increased in
low altitude (Derke location) which showed in
(figure 1 and table 3). The variation in growth rate
returns to the variation of the temperature degree
and growth season length between different
altitudes, and this consider important factors to
determine the time available to trees for the
completion of growth, maturation of tissues and
the setting of buds which differ between trees in
different altitudes.

The descriptive statistic for each altitude given
in table (3) revealed that the wider growth rings
occurs in the low altitude in the south of Duhok
provenance (Bedil and Derke localities), while the
medial growth ring are found in the high altitude
of north locality, in the contrast the narrow rings
width growing in the middle altitude, this means
that trees present in the lower altitudes they
growing earlier from trees growing in the middle
and high altitudes. The variability in ring growth
width in different elevations is basically known to
be induced by environmental and site factors
specially the temperature degree. David and
Robert, (2007) founded decline in growth rate
with altitude that resulting from falling
temperatures

S.O.V Sp.gr Argw Eww Lww Ew/Lw Fl Fw Fdcwt

Covariates

age

0.0046 24.904** 34.115** 0.723* 15.026** 0.022 7.783 9.026

Altitude 1.397** 46.033** 43.019** 4.191** 14.444** 0.219** 260.19** 349.31**

Trees 0.189** 15.839 16.048 7.462** 16.731** 0.213** 156.12* 70.138*

Replication ------ 460.491** 302.420** 22.017** 38.476** 0.142 373.01 166.735

Error 0.785 741.283 565.881 71.406 188.126 3.737 7559.91 2933.97
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Figure (2), appear the pattern of mean growth
rings, earlywood and latewood width, which
varied from the pith to the bark for five altitudes.
They prove the wider ring within the pith area,
more than elsewhere, but slightly decreased to
attain more or less constant width, then decreased
apparently to near the bark. Which founded the
first five rings was markedly wider than the ring
coming next. Also the growth rate ratio between
earlywood and latewood were varied from pith to
bark, and this variation decreased in the near of
the bark; because there were high to medial
significant correlation exists between annual ring
width with the thick of ealywood 0.896 and to

latewood 0.595. The changes in ring width from
pith to bark of Oriental plane  is found to resemble
to the annual rings width of Valonia oak and Gall
oak in Dohuk province which studied by Shahbaz
et al. (2005).

While the figure (3), showed the annual ring
width from the pith to the bark between altitudes,
which demonstrate there were variations and
interaction with growing of trees between the
different altitudes. This variation in ring growth
width between different altitudes maybe back to
the variations in age of trees, competition between
trees in the forest, environmental and site factors
which differ in each altitude.

Fig. (2): Annual Ring, Earlywood and Latewood width of (25) Trees, Changes from the Pith to the Bark

Fig. (3): Altitude variation in ring width of 1.3 m with ring number, Changes from the Pith to the Bark

0.00

1.00

2.00

3.00

4.00

5.00

6.00

7.00

8.00

9.00

1 2 3 4

Ri
ng

 w
id

th
 (m

m
)

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0

0 2

Ri
ng

 W
id

th
 (m

m
)

Journal of University of Duhok., Vol. 17, No.1 (Agri. and Vet. Sciences), Pp 90-102, 2014

96

Figure (2), appear the pattern of mean growth
rings, earlywood and latewood width, which
varied from the pith to the bark for five altitudes.
They prove the wider ring within the pith area,
more than elsewhere, but slightly decreased to
attain more or less constant width, then decreased
apparently to near the bark. Which founded the
first five rings was markedly wider than the ring
coming next. Also the growth rate ratio between
earlywood and latewood were varied from pith to
bark, and this variation decreased in the near of
the bark; because there were high to medial
significant correlation exists between annual ring
width with the thick of ealywood 0.896 and to

latewood 0.595. The changes in ring width from
pith to bark of Oriental plane  is found to resemble
to the annual rings width of Valonia oak and Gall
oak in Dohuk province which studied by Shahbaz
et al. (2005).

While the figure (3), showed the annual ring
width from the pith to the bark between altitudes,
which demonstrate there were variations and
interaction with growing of trees between the
different altitudes. This variation in ring growth
width between different altitudes maybe back to
the variations in age of trees, competition between
trees in the forest, environmental and site factors
which differ in each altitude.

Fig. (2): Annual Ring, Earlywood and Latewood width of (25) Trees, Changes from the Pith to the Bark

Fig. (3): Altitude variation in ring width of 1.3 m with ring number, Changes from the Pith to the Bark

4 5 6 7 8 9 10 11 12

Pith to Bark Annual Ring Numer

4 6 8 10 12

Pith to Bark Annual Ring Number

Journal of University of Duhok., Vol. 17, No.1 (Agri. and Vet. Sciences), Pp 90-102, 2014

96

Figure (2), appear the pattern of mean growth
rings, earlywood and latewood width, which
varied from the pith to the bark for five altitudes.
They prove the wider ring within the pith area,
more than elsewhere, but slightly decreased to
attain more or less constant width, then decreased
apparently to near the bark. Which founded the
first five rings was markedly wider than the ring
coming next. Also the growth rate ratio between
earlywood and latewood were varied from pith to
bark, and this variation decreased in the near of
the bark; because there were high to medial
significant correlation exists between annual ring
width with the thick of ealywood 0.896 and to

latewood 0.595. The changes in ring width from
pith to bark of Oriental plane  is found to resemble
to the annual rings width of Valonia oak and Gall
oak in Dohuk province which studied by Shahbaz
et al. (2005).

While the figure (3), showed the annual ring
width from the pith to the bark between altitudes,
which demonstrate there were variations and
interaction with growing of trees between the
different altitudes. This variation in ring growth
width between different altitudes maybe back to
the variations in age of trees, competition between
trees in the forest, environmental and site factors
which differ in each altitude.

Fig. (2): Annual Ring, Earlywood and Latewood width of (25) Trees, Changes from the Pith to the Bark

Fig. (3): Altitude variation in ring width of 1.3 m with ring number, Changes from the Pith to the Bark

12 13 14 15 16 17

Ring growth width
Erlylwood width
Latewood width

12 14 16 18

Bedol Dirky

Blkif Ashewa

Sersing



Journal of University of Duhok., Vol. 17, No.1 (Agri. and Vet. Sciences), Pp 90-102, 2014

97

The variance component analysis (table, 4) reveals
that the variation within trees accounts for most of
the total variation (ring width = 94.92%, early
wood width = 93.01%, latewood width = 78.82
and the ratio of earlywood width to latewood
width = 84.785%). Between tree variations also
case considerable variability, but scanty, it
accounts for 2.23% for the ring width, 3.87% of
the earlywood width and 20.16% of the latewood
width and 13.99% of the earlywood/latewood.
While the altitude contribution was less than 3.5%
of the total variability, it accounts for 2.85% for
the annual ring width, 3.12% for the early wood
width, 1.02 % for the latewood width and 1.23 for
the ratio of earlywood width to latewood width.
The genetic control of the wood density
components, which consist  of earlywood density,
latewood density and latewood percent, have all
been reported to be strong, have so far been found
to have a higher heritability than overall density
and these components have had limited value in
improving selection efficiency for overall density,
attributed to Zobel and Jett, (1995).
Table (4), indicated that the age factor greatly
affects the ring width, early wood width, late
wood width and ratio of earlywood
width/latewood width. When the confounding
effect of the age, they still remain significance due
to the effect of altitudes on the growth rate
parameters. Duncan’s test presented in table (3)
indicated significant differences between some
altitude especially between low and high altitudes.
The significant differences in growth rate
parameters were probably caused by macro-
environmental condition, for growth ring width is
known to be more susceptible to fluctuation in
climatic factors mainly precipitation and
temperature, this climatic elements differed
significantly between these isolated elevations,
David and Robert (2007), suggested the tree
growth declined with altitude because of reduced
air and soil temperatures (abiotic), shorter growing
seasons, increased exposure to wind, and reduced
supply of nutrients. Were the Tranquillini (1979),
suggested probably the most important
environmental factor causing growth rates to vary
with changes in elevation is air temperature
through its effect on plant tissue temperature and
thus on photosynthesis and respiration.
Temperature also controls the rates of cell division
and shoots extension. The differences between
altitudes strips were more distinct, the low altitude
(605-670m) always showed superior in annual

ring, earlywood, and the ratio of
earlywood/latewood width which differed from
other altitudes and recorded the superior latewood
width in the higher altitude. The earlywood width
makes up a large proportion of the juvenile core
and it could play a more important role in
determining the overall density of the whole tree.
The correlation coefficients, showed in table (6),
indicated the negative and significant correlation
between annual ring, earlywood, and the ratio of
earlywood/late wood width correlates with each of
latitude and longitude, while the latewood width
was non-correlated with each of latitude and
longitude, but significant and positively correlated
to the latitude and aspect. Also founded the annual
ring significant correlated and positively with tree
height and tree diameter. It means that taller,
straighter and width diameter trees produce wide
annual ring growth.
3.3. Fiber element dimensions (Fiber length= Fl,

Fiber width= Fw, Fiber double cell wall
thickness= Fdcwt):
Fiber length is an important attribute for timber
products because longer fibers result in greater
resistance against buckling of wood beams;
however, the trait is considered of lesser
importance than wall thickness and wood density
(Zobel and Van Buijtenen 1989). Fiber length also
has impacts on paper characteristics, such as
strength, optical properties and surface quality.
Descriptive statistics of standard deviation and
coefficient of variation indicate there were high
variability of fiber elements among different
altitudes. The mean value of fiber length varies
from 0.477 – 0.970mm, fiber width from 11.25 –
33.75μm, while double cell wall thickness from
and 4.50 – 23.625μm, with the overall mean
values of fiber length, fiber diameter, and double
cell wall thickness were observed to be 0.736mm,
20.473μm and 12.288μm respectively (table, 2).

The shorter, wider and thicker wall fibers
were found in the low altitude while the longer
and thinner wall fibers were observed between
mid and high altitude (table, 3). The differences in
fiber dimensions among altitudes, no-doubt, result
from environmental – genetically interaction
between different altitudes. On the contrary,
Khosla et al. (1980) attributes such differences in
the diverse environmental conditions prevailing in
different localities of the Populus eiliata in natural
stands.

The current study results indicate no effect of
age on wood fiber characters. Many accounts refer
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to the strong influences of age on fiber dimensions
(Ahmad, 2011, Sam and Eyvind, 1979, and
Stephen and Margaret, 1961). Covariance analysis
(Table, 4) shows highly significant differences
among altitudes in fiber length, fiber diameter, and
double cell wall thickness at (p<0.01), the result
indicated that the altitude had a significant effect
on fiber dimensions. Differences between trees
within altitudes are also found to be significant.
Only differences between samples within trees for
length, width and cell wall thickens of fibers were
observed to be non– significant. The significant
differences between trees within altitude allow
selection of individual trees for breeding programs
because the inter – taxa variation in wood
properties occurs due to interactions of specific
genotypes to environment or genetic differences
alone. Test by means of altitudes using Duncan's
test (Table, 3) reveals significant differences
between some altitudes.

The variance component analysis showed
in table (5) indicated that altitude contributed
minimally in the percentage of variability of fiber
dimensions, it accounts for 2.09% of the fiber
length, 2.05% for the fiber diameter, and 7.42% of
the cell wall thickness. Between tree variations, it
accounts for 15.00% for the fiber length, 3.88% of
the fiber width, and 9.37% of the cell wall
thickness, while tree samples account of more
variation over all (fiber length = 82.91%, fiber
width = 94.07%, and double cell wall thickens =
83.21%). Mary et al. (2000) concluded that

differences in wood characteristics and branching
habit are small between provenances and are
affected more by site and silvicultural treatment
than by genetics.

Fiber length non-correlate with altitude,
but correlated significantly with other
physiographic data (longitude, latitude and
aspect), also found significant correlation, but
negative between fiber diameter and cell wall
thickness with both altitude and longitude. On
other hand founded positive correlation between
Fl, Fw and Fdcwt with tree height, and non-
correlated to the age and tree diameter except to
Fdcwt which associated significant and positively
with tree diameter.
These correlations between fiber elements
characters with physiographic data indicating that
trees in the low altitudes produce shorter fibers,
wider diameter and thicker wall compared to the
trees present in the mid and high altitudes which
produce length fibers, thinner diameter and thinner
cell wall, because these physiographic parameters
in our territory are highly associated with changes
of environmental factors, especially annual
precipitation, temperature tree morphology
characters. Gindl et al. (2001) provided the effect
of altitude on lignification is important in
developing an understanding of what drives
natural variation in wood properties and found in
the low-elevation tree showed a higher rate of cell
division with thicker cell walls and wider growth
rings.

Table (6): Correlation coefficients between different characters of wood with geographic data and tree morphology
characters

Wood

Characters

Geographic Data and Tree Morphology Characters

Altitude (m) Longitude (Eº ) Latitude (Nº ) Aspect Tree height Tree diameter Tree age

Sp.gr 0.252** 0.184** 0.071 - 0.023 - 0.332** - 0.171** 0.049

Argw - 0.108* - 0.146** 0.045 0.0455 0.146** 0.185** 0.025

Eww - 0.123** -0.179** -0.015 - 0.008 0.163** 0.089 0.037

Lww - 0.011 0.0254 0.201** 0.180** 0.0213 0.0012 - 0.090

Eww / Lww - 0.113* - 0.177** - 0.139** - 0.116* 0.142** 0.102 0.094

Fl 0.082 0.191** 0.10* 0.097* 0.113* 0.028 - 0.034

Fw - 0.097* - 0.103* - 0.024 0.018 0.147** 0.080 0.015

Fdcwt - 0.140** - 0.233** - 0.074 -0.029 0.237** 0.114** 0.039

(**) Significant at (0.01) level of probability,  (*) Significant at (0.05) level of probability
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CONCLUSIONS

Platanus orientalis L. is a native and frequent
species of the genus Platanus present in Kurdistan
region. Altitudes play a considerable role in
variation of wood properties. The results displayed
the wood characters of this species influenced by
altitude, wood characters have been shown to vary
with latitude, which founded there were
significant differences of wood characters between
altitudes and among altitudes. Also observed,
there were positive and negative correlations
between altitudes with different wood characters.
Mean wood specific gravity increases gradually
with increases the altitude. While the rate of
growth decreased with increases the altitude, the
results indicate that the wider growth rings occurs
in the lower altitude, while the narrow and medial
rings width were present in the middle and high
altitude. The shorter, wider fibers and thicker cell
wall occur at low altitudes and length fibers,
narrow fiber and thinner cell wall occur in middle
and high altitudes. The variation in wood
characters due to the altitude sites which have
different ecological conditions which affect on the
growth, morphological and anatomical characters
of trees. During their formation these cells, which
influenced by many factors such as site, ecological
conditions, genetics, competition between trees
and morphology characters of trees growing in
plantation conditions in each altitude. Zobel and
Van Buijtenen, (1989) suggested the majority of
environmental factors which influence tree growth
varies with changes in elevation, the variability of
climate due to variability in altitude that effect on
wood character variations.
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Platanus orientalis(جنار الشرقيالتاثير األرتفاع عن مستوى سطح البحر على الصفات المظهرية لخشب  L. (

.في محافظة دهوك
الخالصة

Platanus orientalisجنار الشرقي  الأن خشب شجرة  L. ،من األنواع المرغوبة محليا وعالميا لما تتميز بكثافتها
تباين صفات رتفاع عن مستوى سطح البحر على فهم تأثير األ. في العديد من األعمال الصناعيةصالدتها، قوتها و مالئمتها 

هذا النوع و و تحسين تربيةالألنتخاب، اتفاع ينتج أفضل نوعية من الخشب باألضافة الىالخشب مهم عمليا لمعرفة أي أر 
.لغرض أنتاج الخشبأنشاء مشاجر

تباطات األر .فروقات معنوية بين األرتفاعات وبين االشجار ضمن األرتفاع في بعض صفات الخشب المدروسةتوجد
بين الوزن النوعي للخشب مع األرتفاع، بينما كان هناك أرتباط سلبي طبقا لهذه الدراسة، أكتشفت عالقة معنوية وموجبة

خشب الربيعي الى الخشب البيعي، نسبة عرض ضعيف ولكن معنوي بين كل من عرض حلقة النمو،عرض خشب الر 
. تبطة مع األرتفاعير خشب الخريفي و طول الليفة لم الالخريفي،عرض و سمك جدار الليفة مع األرتفاع، بينما كل من عرض 

نخفضة ماألشجار في األرتفاعات العالية و المتوسطة تنتج أشجار كثيفة، بينما األشجار في األرتفاعات الالنتائج تشير الى أن
خشب العرض الخشب الربيعي، نسبة عرض الخشب الربيعي الى عرض متفوقة في معدل النمو السنوي،تم  كان670- 605

كما وجدت بأن .خشب الخريفيللبالنسبةكذلكو  األخرىباألرتفاعات سميكة الجدار مقارنةاف العريضة و يالخريفي، أل
من المحتمل يعود هذا الى تكرار و ، تنتج ألياف رفيعة مقارنة بالمناطق المنخفضةالعاليةاتاألرتفاعاألشجار الموجودة في

تفاعات ساهمت األختالفات بين األر بأنفأن النتائج أوضحتعالوة عن ذلك . الجين المتفوق في هذا األرتفاع المنفصل
.الخشبجدا في األختالف الكلي في التباين صفاتبنسبة ضئيلة
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ABSTRACT
The study was conducted in the field of Agriculture Faculty, University of Duhok by using

different speeds of tillage: (4.21 , 5.25 and 7) km/h with three angles (35°, 45°, 55°) of the vertical disc
plow, the effect of speeds and angles in bulk density, porosity, actual depth, slipping percentage, fuel
consumption, field efficiency, and productivity. The results indicated that the interaction between the
factors had a significant effect in some of the studied properties, the speed (4.21 km/h) and angle 35°
was better than other treatments, which was 6.17 % in slipping, while the speed (5.25 km/h) and
angle 55° exceeded the other treatments in the actual depth, actual width, fuel consumption and field
efficiency which was 14.40 cm, 2.81 m, 8.33 L/ ha, 72.07 %, respectively.

INTRODUCTION

lows are one of the primary soil
treatment equipments; it is driving

force, necessary and important to prepare the
land for cultivation, and soil through plowing
and dismantled to make it suitable for plant
growth (Banna, 1990). Gumber and Sumer
(1984) found that there are several factors
affect on fuel consumption and some of these
important factors are the type and construction
of soil, moisture content, type, depth of
tillage, and speed of work. The Chancellor
and Zhang (1989) mentioned that wheel slip
driving tractor is required to complete the drag
force without exceed the ratio of sliding on the
limit of drawers wheeled a 15%, and that slip
in excess of that reduces the efficiency of
drag-and-rate work done for the drawer and
increases fuel consumption and tire. Bukhari
et al. (1990) demonstrated that the amount of
fuel consumption varies depending on the type
of soil, plow, speed and depth of tillage,
moisture content as well as the skill of the
driver when plowing. Al - Tahan (1991) found
that to increase the front speed led to a
decrease in fuel consumption, which increase
the depth of tillage, also stated that the fuel in
plows gouge is less than plows tipper. Khafaf
et al. (1991) confirmed that the plowing

process requires high-capacity in general and
therefore no slippage ratio associated with this
process and when there was a negative impact
on soil structure and composition of the
endocrine class below the depth of tillage, the
ratio should not exceed allowable limits. Also
Banna et al. (1993) indicated that the plow
disc has the lowest value of the bulk density
comparing with chisel and moldboard plows
in Talafar city. In the study investigated by the
Flower and Lal (1998) to determine the effect
of load in the rear axle and plowing in the
physical characteristics of the soil and
productivity, pointed out that the recipe
method of bulk density and porosity of the soil
didn’t vary significantly in different tillage
treatments. The Jarrah et al. (2006) found that
interference between the disc angle and
forward speed of the tillage has had a
significant effect in the recipe bulk density,
while no influenced recipes porosity and slip
ratio and field efficiency and productivity.

The aims of this study are to find the best
speed with suitable angle for vertical
disc plow in line with soil conditions in
northern Iraq and improve the physical
characteristics and the relationship of the field
performance of the drawer and plow.

P
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MATERIAL AND METHODS

The study was carried out in one of the
fields of the Faculty of Agriculture, University
of Duhok, which locating about 8 km the west
of Duhok city.

The tractor was used type Case model
2000 – engine four strokes and six-cylinder
capacity 120 hp at the speed of 2200 rpm,
Disc Plough vertical with 11 bottom, Disc
diameter 58 cm, the distance between the
discs 25 cm, disk angle (35 o, 45 o, 55 o), three
forward speed for plowing (4.21 , 5.25 and 7)
km/h.

Field experiment divided according to the
complete randomized block design in split –

split and three replications and section each
duplicate into three panels major devoted to
forward speed of tillage each board into three
panels secondary earmarked for angles disk,
data were analyzed using SAS Statistics
Analyses System (2000), and were compared
averages using test Duncan when the 5% level
of probability (Dawood and Elias, 1990). We
made the plow works to a maximum depth of
plowing of all mechanical treatments by
means of lever organize depth attached plow
having been made lever to an end, also been
changing the angle of the disk and the
shortening and lengthening rulers holes
through set screws ruler.

Table (1): The physical properties of the studied soil field
Particle size distribution

%
Texture Bulk density

g/cm3
Moisture content

%
The

porosity
%

Clay Silt Sand Silty
clay

1.63 16.23 38.49

50.49 45.22 4.29

The measurement of the angle practically
has been measured by protractor made of
wood. The time distance was reading of each
transaction by using a stopwatch accurate
reading 0.01 seconds and thus finding speed,
also soil samples bulk density were measured
by core method as described by (Blake and
Hartge, 1986). The actual depths of plowing
measured with a ruler to measure and display
the actual plowing by a tape measure a length
of 5 m, while fuel consumption has been by a
homemade device consists of a graduated
cylinder with rubber tubing. The rest of the
attributes was calculated using the following
relations, The Jarrah and others (2006).
Porosity% = (1 - bulk density / particle
density) * 100 ……………………...….1
Slip % = ((Speed without load - Speed with
load / Speed without load) * 100...2
Field efficiency% = Coefficient of width *
Coefficient of speed * 100……….…3
Productivity (ha / h) = (Speed * Width * Field
efficiency) / 10000 …………..….4

RESULTS AND DISCUSSION
1. Effect of Forward Speed in the
characteristics: -

The table (2) that the actual width and the
percentage slide was affected significantly
change forward speed agricultural tractor
terms outperformed in speed (4.21 km/h) at all
speed levels and gave the best value, which
was 2.76 m, 8.11% for each of the actual
width and ratio slip respectively, and can be
attributed the result that when the speed is
more low then the tractor and plow in the soil
be more stable, while not affected bulk density
and porosity change forward speed and this is
consistent with what it says Bana et al (1986),
while excelled speed (7 km/h) on the rest of
velocities in the adjectives fuel consumption
and productivity, which was 10.09 l/ha, 1.41
ha/h, respectively, and can be attributed to
the increase in forward speed with stable
number of revolutions for pulling leads to
decrease fuel consumption, as the results
showed a positive relationship between
productivity and front speed. This result is
consistent with what was said by each of the
Gumber and summer (1984).
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Table (2):- The effect of forward speed in the characteristics

Speed
km / h

Bulk
density
g/cm3

porosity
%

Actual
depth

cm

Actual
width m

Slip
%

Fuel
Consum.

L/ha

Field Effici.
%

Produc.
ha/h

4.21
1.12

a
57.58

a
12.65

a
2.76

a
8.11

a
15.37

b
84.54

a
0.97

b

5.25
1.07

a
59.51

a
13.25

a
2.66

b
12.44

b
14.04

b
77.64

a
1.31

b

7.0
1.10

a
58.46

a
12.58

a
2.56

b
11.75

b
10.09

a
75.36

a
1.41

a

2. Effect disk angle in the characteristics: -
Seen from the table (3) some

characteristics affected when disk angle be
changed, where angle 35o is significant than
the other treatments in characteristics bulk
density, porosity, field efficiency and
productivity 1.05 g/cm3 , 60.56%, 80.67%,

1.28 ha/h, respectively. While the other
characteristics are not affected because to
decrease the value of angle which resulted to
an increase in soil exciting and this is
consistent with water brought by the Jarrah
and others (2006).

Table (3):- the effect angle of the disk in the characteristics
Disk

Angle
Bulk

density
g/cm3

porosity
%

Actual
depth

cm

Actual
width m

Slip
%

Fuel
Consum.

L/ha

Field
Effici.

%

Produc.
ha/h

35 o 1.05
a

60.56
a

13.20
a

2.7
a

10.56
a

12.84
a

80.67
a

1.28
a

45 o 1.10
b

58.65
b

13.55
a

2.67
a

10.25
a

13.06
a

79.79
b

1.25
b

55 o 1.15
b

56.62
b

13.73
a

2.61
a

11.50
a

13.60
a

77.08
b

1.15
b

3. Effect interaction between speed front
and angle disk in the characteristics: -

Seen from the table (4) the presence of a
significant effect of the interaction between
the treatments in some characteristics, the
speed (4.21 km/h) and angle 35 o is better than
the other treatments in slipping characteristic,
which was 6.17%, and the reason for this is
that low speeds where force consolidation
between wheels and the

soil surface is high, and this is consistent
with what it says Khafaf and others (1991),
while the speed (5.25 km/h) with angle 55 o is
better than the  rest of the transactions in
characteristics the actual depth, actual width
and fuel consumption and that was14.40 cm,
2.81 m, 8.33 l/ha, respectively, and
this is consistent with what was said Al–
Tahan )1991( .
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Table (4):- The effect of forward speed and the angle of the disk in the characteristics.

Speed
km/h

Disk
Angle

Bulk
density
g/cm3

porosity
%

actual
depth

cm

actual
width m

Slip
%

Fuel
Consum.

L/ha

Field
Effici. %

Produc.
ha/h

4.21

35 o 1.04
a

60.57
a

11.70
b

2.61s
c

6.17
a

13.33
c

83.91
a

0.96
c

45 o 1.14
a

56.81
a

12.75
b

2.79
b

9.65
b

17.22
c

84.11
a

0.96
c

55 o 1.16
a

56.22
a

13.50
b

2.68
b

10.51
b

15.56
c

85.58
a

0.99
c

5.25

35 o 1.16
a

55.12
a

13.30
b

2.54
c

13.16c
12.48

c
73.57

a
1.34

b

45 o 1.09
a

58.96
a

13.95
b

2.65
c

13.28 c
13.61

c
76.70

a
1.27

b

55 o 1.10
a

58.54
a

14.40
a

2.81
a

8.36
b

8.33
a

72.07
a

1.53
a

7.0

35 o 1.06
a

60.10
a

10.50
c

2.59
c

14.39c
9.44

b
73.94

a
1.35

b

45 o 1.06
a

60.19
a

13.95
b

2.56
c

9.82
b

13.78
c

78.56
a

1.12
c

55 o 1.19
a

55.10
a

13.28
b

2.54
c

13.06c
12.48

c
73.57

a
1.34

b

CONCLUSIONS
1. The speed (4.21 km/h) is better than the
other treatments and have an optimum value
which 2.76m, 8.11% for each actual width and
slipping respectively.
2. The speed (7 km/h) is superiority better
than the other treatments in two characteristics
that are fuel consumption and productivity.
3. The angle 35 o is better than the other
angles in bulk density, porosity, field
efficiency, and productivity.
4. The speed (4.21 km/h) and angle 35 o are
better than the other levels in slipping
characteristic.
5. The speed (5.25 km/h) and angle 55 o are
better than the other treatments in actual
depth, actual width, and fuel consumption.
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 )4.21،5.257 35°،45°،55°
             


 

4.2135°
6.17%5.2555°


14.402.818.3372.07%

.المحراث القرصي العمودي تحث ظروف الزراعة الديميةأمثلية أداء
الخالصة

4.21،5.25(: أجريت هذه الدراسة في حقول كلية الزراعة، جامعة دهوك باستخدام سرعات مختلفة للحراثة

بالنسبة للمحراث القرصي العمودي، وتأثير السرعة والزوايا في )°55، °45، °35(ساعة مع ثالث زوايا / كم ) 7و
. لالنزالق، استهالك الوقود، الكفاءة الحقلية واإلنتاجيةالكثافة الظاهرية ،المسامية، العمق الفعلي، النسبة المئوية 

أشارت النتائج إلى أن التداخل  بين العوامل كان لها تأثير معنوي في بعض الصفات المدروسة، حيث كانت السرعة
، بينما ٪ 6.17أفضل من المعامالت األخرى في صفة االنزالق ، والتي كانت °35والزاوية ) ساعة/ كم 4.21( 

على المعامالت األخرى في العمق الفعلي، العرض الفعلي، °55والزاوية ) ساعة/ كم 5.25( تفوقت السرعة 
.، على التوالي٪72.07هكتار، / لتر 8.33م، 2.81سم، 14.40استهالك الوقود والكفاءة الحقلية والتي كانت 
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ABSTRACT
Platanus orientalis L. is a tree species belonging to the Platanaceae occurs naturally almost in the forest

lands, inside the streams, and river bottoms in Kurdistan region-Iraq. This study was carried out to
determine the effects of altitudinal variations on seed and seedling growth characters in Duhok Province.
Four mother trees were selected at each altitude and sixty seeds per parent tree were planted under green
house. Significant differences were observed in seed and seedling characteristics between altitudes and within
altitude, as well as clear significant interaction at (p<0.01) were obtained between altitudes with seed source.
Weak to strong correlation coefficients were observed among altitudes with seed and seedling growth
parameters. Superior seedlings were produced in the high altitude, while trees in the lower and middle
altitudes produced heavy seeds and had high germination. This superiority of seedlings in growth traits
makes this source attractive for establishing plantations. The variations were found among seed and seedling
growth characters are very important for breeding programs, genetic conservation and selection in the
futures.
KEYWORDS: Platanus orientalis L.; Altitude variation; Seedling growth; Correlation coefficient.

1. INTRODUCTION

latanus orientalis L. (Chinar) is a native
species in Kurdistan region, it is common

along river valleys, streams, in moist mountain
valleys and absent from the rolling foothill region
on altitude 600-1200m. It’s a beautiful and
important tree used for ornamental, medicinal
purposes, soil conservation and it is widely
planted in parks and along streets in Southern
Europe and Middle Asia to improve the
microclimate. It is monumental species, long-
lived trees that can grow up to 25-35 meters and
develops a spreading crown; it is unique in its
stem diameter, which may reach 5m is
occasionally used for the establishment of
plantations for the production of wood (Shahbaz,
2010).
Platanus orientalis L. is a deciduous tree like
other members of the genus which characterized
by fast-growing and forms a strong and extensive
root system. Its distribution range embraces the
East of Mediterranean countries (Balkan, Turkey,
Syria, Lebanon, Palestine, Iraq, Iran, Pakistan and
Afghanistan) as well as some districts of the
Himalayan province (Hardin, et al, 2001; Gilman

and Watson 1994, FAO, 1986). Success in the
establishment and productivity of forest tree
plantations is determined largely by the species
used and source of seed within species (Larssen,
1954; Callaham, 1964; Lacaze, 1978).
Seed quality besides genetic factor, is also
governed by several factors like biotic and abiotic.
Among abiotic factors environment plays a major
role. According to Heydecker (1972), the seeds
are influenced by the location in which they are
produced, while Lopez (1987) opined that place of
production has greater influence on seed quality
characteristics such as seed weight, shelling
percentage, etc., the quality of the seed influenced
by weather conditions such as temperature,
relative humidity, photoperiod, wind velocity, soil
type, nutrition and soil chemical reaction vary
from location to location.
Documentations about effect the different altitudes
on seed and seedling growth characters of
Platanus orientalis L. was little, but many studies
were started on some species such as Shivanna et
al. (2002) who studied the provenance effect on
seed quality in Acacia nilotica. They noticed a
significant difference in germination, vigor, 100-
seed weight, germination, root length; shoot

P
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length and seedling dry weight in Acacia due to
provenances. Lavania and Virendra Singh (2004)
was studied the effect of different seed sources on
germination, survival and early seedling growth of
Populus ciliate. The study revealed that seed
sources had statistically significant effects on seed
germination and seedling growth. Mohit et al.
(2004) who studied the genetic variability and
early growth performance of Eucalyptus
tereticornis Sm. Will Anneli et al. (2005) they
concluded that the beech seedlings from northern
provenance had shorter growth season than that of
southern provenance, and suggested the Seedlings
showed better growth from lower altitude site than
those from higher altitude. Mira and Petar, (2010)
of his search on Height growth of Platanus
orientalis in combined provenance/progeny
nursery test the results revealed a great variation
within the provenances and indicate that the
selection of best half-sib families could be more
promising for genetic improvement. While Lekha
and Lalji (2011), they founded significant
variation among zones and among different
provenances within zones, for all traits of seed and
seedlings of J. curcas. Among six zones sub-
humid to humid eastern, southeastern uplands.
Therefore the overall aim of this study has
been:
- To find the effect of different altitudes on
varied characters of seed and seedling.
- To find any altitude produce seeds and
seedlings have superior physiological
characteristics to be used in the future for
selection and breeding programs.

2. MATERIALS AND METHODS

Four different altitudes ranged 605-1070m,
were selected from natural stands of oriental plane
tree representing various localities in Dohuk
province (table, 1 and figure, 1). Four vigor trees
of taller, straighter bole, fine attractive branching
habit were selected in November 2011.

Four trees were sampled from each population,
and about 40 – 50healthy mature fruit heads were
collected from the last year’s crops at the upper
part of the crown of each tree (figure, 2). The
heads were cleaned; seeds were extracted by
crushing the dried fruit heads and removing the
dust and fine hairs that are attached to the
individual achenes. Seeds stored in moisture-proof
containers, such as polyethylene bags until
measurements.

Seeds were stored in a cooling chamber at a
low temperature (+5C° to +7Cº). The field trial
was established in February 2012 in the nursery of
Forestry School / Faculty of Agriculture and
Forestry, University of Duhok (42°, 52′, 02″ E,
36°, 51′, 38″ N, and altitude 456m. Over sea
level). Sixty seeds from each tree source were
planted directly in an experimental pot on
Shadow’s house in 1/2 cm depth. The experiment
was planned using factorial design with two
factors 4*4 (Four altitudes and Four seed source
trees) with three replicates. All seedlings of each
progeny were identified with labels indicating the
number of the altitude and number of mother tree
with altitudes. Seedlings were maintained and
watered. Before the nursery stage and after one
year of the nursery the following characteristics
were assessed (Table, 2). We manually uprooted
(5) seedlings per experiment unit and prepared
them for study and measurement the characters:
Shoot length (SL), Shoot diameter (SD), Shoot dry
weight (SDW), Leaves number per seedling (LN),
Bud length (BL), Root length (RL), Root diameter at
2 cm from the collar (RD), Root dry weight (RDW),
Lateral root number per seedling (LRN).

3. STATISTICAL ANALYSIS

Germination percent values were transformed
using = arcsine √proportion of germination.

Convenient descriptive statistics were used for
parameter measurements. All statistical analyses
were carried out using SAS and statgraph plus for
window used for analyzing data.

Table (1): Locality and Physiographic Data from Populations Surveyed.

Localities Altitude

( m )

Longitude

( E º )

Latitude

( n º )

Aspect Range of Tree

Height (m.)

Range of Diameter

at DBH (cm.)

Range of Age

at BH (year)

Bedil 605 43°. 14′. 136″ 36°.51′ .984 ″ E 5.4 - 9.3 12.7 - 19.05 10 - 12

Bilkeb 775 43°. 20 ′ .679″ 36°. 52′. 544″ S-W 8.75 - 14.5 17.35 - 24.95 11 - 16

Ashewa 960 43°.17′. 513″ 36°. 01′. 276″ N-W 6.2 - 9.4 17.45 - 26.45 12 - 16

Sersink 1070 43°. 20′. 382″ 37°. 01′. 877″ N 5.5 - 10.45 15.65 - 20.5 10 - 16



Journal of University of Duhok., Vol. 17, No.1 (Agri. and Vet. Sciences), Pp 108-120, 2014

110

Fig. (1): Showed map of region surveyed in Duhok province.

4. RESULTS AND DISCUSSION

The overall mean values for all characteristics
(seed and seedling traits) with their minimum and
maximum values and their standard deviations and
Coefficient of variance are presented in table (2).

The mean values, ranges and their standard
deviations for each locality are shown in table (3).
The data in table 1 and 3 indicate there were high
variations in most of the morphological characters
of seeds and seedling characters between altitudes
and within altitudes.

Table (2): Seed weight, germination percentage and seedling growth characteristics in different altitudes of
Platanus orientalis L. in Duhoh Province.

Character Mean Max. Min. Standard  deviation (ST.D) Coefficient of variance (C.V. %)

1000- Seeds Weight (gm) 8.464 16.771 2.561 3.626 42.839

Germination % 46.271 71.56 18.44 12.3125 26.609

Shoot length  (cm) 25.421 61.0 8.80 10.062 39.581

Shoot diameter (mm) 6.089 12.40 2.00 2.241 36.804

Shoot dry weight (gm) 1.001 5.92 0.12 0.965 96.403

No. of Leaves  (NLPS) 16.375 40.0 6.0 5.091 31.090

Bud Length mm 4.348 10.63 1.74 1.301 29.921

Root length (cm) 36.605 110.0 10.38 17.304 47.272

Root diameter (mm) at 2 cm

from the collar

6.825 14.42 2.00 2.566 37.597

Root dry weight (gm) 0.783 5.2 0.10 0.752 96.04

No. of first order lateral roots 7.158 26.0 0.00 5.018 70.1



Journal of University of Duhok., Vol. 17, No.1 (Agri. and Vet. Sciences), Pp 108-120, 2014

111

Fig. (2):Platanus orientalis L. trees, A=leaves, fruits and seeds, B= seed germination and C= seedling growth.

4.1.1- 1000 Seed weight (SW):
Weight of 1000 seeds in various altitudes

ranged among 2.561 – 16.771gm and mean values
8.464gm with ST.D. and C.V. equal to (3.626 and
42.839) respectively. The weighty seed was
recorded in mid-altitude with mean equal to
13.525gm, while the lighter seed weight recorded
in low and high altitudes (Table-3, Figure-3).
Analysis of Variance (Table, 4) reversed the
weight of seeds was affected by altitudes, and
appears clear interaction between altitudes with
mothers trees to produce offspring's. Duncan's test
(Duncan, 1955) proved significant differences
between altitudes. Weak and negative correlation
were found between seed weight with tree height
and correlated positively with a diameter and age
of the parent tree. Physiographic data which show
in table (5) indicated the seed weight positive
correlated, but slightly with altitude and
negatively correlated to longitude, latitude and
aspect. Seedling traits of root weight, root length,
root diameter, shoot dry weight, shoot diameter,
shoot length, bud length and number of roots per

seedling show negatively correlated with weight
of seed.
Also correlated no-significantly were observed
between seed weight and seed germination
percentage.
4.1.2- Seed germination percentage (%),
(SGP):-

Germination vigour, as expressed through
germination percent and rate, is an important
physiological trait allowing prediction of tree
growth, particularly early seedling growth. The
overall mean of SGP of Platanus orientalis was
46.271% with minimum and maximum values of
18.44% and 71.56% respectively of 1600. The
Standard deviation of the entire sample 12.312
was not too low between different altitudes.
Similarly to the researchers such as (Anonymous,
2003; Dirr and Heuser, 2006; Hartman, et al.
2011) observed the percentage of germination in
seeds differs among the species and this rate
ranges between 30 - 40 % in Platanus orientalis
L. Beland and Jones (1967) who noted the seeds
of Sycamore generally have a low proportion of
filled seeds, a condition due to poor cross-
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pollination and self-incompatibility in isolated
trees.
Descriptive statistic shown in Table (3) and figure
(4), refers the high SGP were recorded in low and
mid altitude by means (60.625 and 66.562%)
respectively, while the lowest SGP was recorded
in high altitude by means (46.25%). Reversal what
obtained by Espahmodi et al. (2007). Who
suggested the emergence rate of Sorbust orminalis
seeds from higher altitude was greater than that at
lower altitude. Moreover, variation and seed
emergence termination in beech, known as an
ecotype pattern, altitude and latitude of seed
sources usually influence (Chamura and
Rozkowski, 2002).
The data of analysis of variance (table, 4), proved
significant differences in SGP by the effect of
altitude, also parent trees and the interaction of
parent trees by altitude showed significant effects
on the variation of SGP.
The test of means using Duncan’s test
demonstrated the high altitude differ significantly
with both low and mid altitudes (Table, 3).
The table (5), of correlation coefficients indicated
that germination percent negatively correlated
with altitudes at value -0.7477 also with latitude,
longitude and positively correlated with aspects.
Weak to high, but negative correlation were found
between seed germination with seedling parameter
growth (shoot length, shoot diameter, shoot
weight, bud length, root length, root weight and
root diameter) but positively related to leaves and
lateral root number per seedling (Table, 6).
Seed weight and seed germination correlated
negatively with all seedling growth parameters

were studied, only found a positive correlation
between seed germination with leaves and the
lateral root number per seedling. This is inventing
the results of researches (Bonfil, 1998, and Singh
et al, 2010). Who founded a positive correlation
between seed mass and weight with survival and
seedling growth characters, the recorded
observations indicate that heaviest seeds are more
easily exposed to external conditions than lighter
or small seeds causing to shoot damage in the
field.
4.2- Seedling Characters:- In general, when
seedling physiological status is equal, larger
seedlings grow better, but often do not survive as
well as smaller stock.
4.2.1- Shoot length (cm):- (SL)

The overall shoot means the length for four
altitudes was 25.421cm with minimum and
maximum values 8.8 - 61.0 cm respectively.
Descriptive statistics of standard deviation and
coefficient of variance which given in Table (2),
indicates considerable variations in shoot length.
The greatest length exists in high altitude (1070m)
of Searsink locality (29.076cm), while the lowest
in high altitude (960m) of Ashewa locality the
mean value was 19.90 cm, which shown in
(Table-3, Figure-5).
Covariance analysis shown in table (4) reveals
significant differences in shoot length were
observed between altitudes, mother trees within
altitude and the interaction between mother trees
with altitude was also significant. Duncan’s test
indicated that the high altitude (960m) differs
significantly with other altitudes.

Table (3): Variation and Duncan’s test of Seed and Seedling Characters
Character Statistics Localities

Bedil Bilkeb Ashewa Sersink

1000-Seed weight (gm) Mean

Range

ST.D.

7.518 b

8.868 – 5.118

1.351

6.172 d

10.393 – 2.561

3.039

13.525 a

16.771 – 10.989

2.029

6.643 c

9.809 – 4.890

1.939

Germination % Mean

Range

ST.D.

60.625 b

90 – 20

21.045

66.562 b

100 – 30

20.874

57.50 a

85 – 35

16.021

46.250 c

70 – 25

13.601

Shoot length

(cm)

Mean

Range

ST.D.

25.967 a

49.6 – 11.2

9.778

26.746 a

48.8 – 9.8

8.532

19.903 b

52.6 – 8.8

9.158

29.076 a

61.0 – 13.8

10.546

Shoot diameter

(mm)

Mean

Range

ST.D.

6.354 b

11.6 – 3.2

1.729

5.453 c

9.4 – 2.18

2.449

5.324 c

10.82 – 2.0

1.936

7.224 a

12.4 – 3.62

2.286

Shoot dry weight (gm) Mean 1.09 a 1.0283 a 0.6296 b 1.257 a
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Range

ST.D.

3.74 – 0.16

0.979

2.88 – 0.12

0.856

3.8 – 0.12

0.665

5.92 – 0.18

1.229

No .of Leaves per

Seedling (NLPS)

Mean

Range

ST.D.

18.266 a

38 – 6

6.188

16.633 b

32.0 – 8.8

4.058

16.033 b

40.0 – 6.00

4.808

14.566 c

32.0 – 8.0

4.465

Bud length (mm) Mean

Range

ST.D

4.432 b

6.3 – 2.2

1.169

4.316 b

10.63 – 1.74

1.261

4.033 b

8.02 – 2.23

1.345

4.613 a

8.6 – 2.49

1.383

Root length (cm) Mean

Range

ST.D.

34.05 c

64.0 – 19.0

13.443

38.723 b

110.0 – 11.0

25.072

32.922 c

69.1 – 10.38

13.70

40.725 a

94.4 – 18.4

13.178

Root diameter (mm) at

2cm from the collar

Mean

Range

ST.D.

7.351 b

12.64 – 3.6

2.018

6.058 c

10.34 – 2.12

2.694

5.707 c

12.42 – 2.0

2.185

8.185 a

14.42 – 5.2

2.556

Root dry weight

(gm)

Mean

Range

ST.D.

0.874 a

2.98 – 0.1

0.766

0.702 b

2.54 – 0.12

0.782

0.5093 c

2.78 – 0.10

0.524

0.923 a

5.2 – 0.12

0.949

No. of first order lateral

roots (FOLR)

Mean

Range

ST.D.

8.433 a

26 – 2.0

5.247

7.70 a

18.0 - 0.0

5.359

5.233 b

24.0 – 2.0

4.774

7.267 a

20.0 – 2.0

4.149

Table(4): Analyses of Variance for Sum of Sequares of different characters of seed and seedling
S.O.V d.f. Germination (%) 1000 Weight seeds

Altitude (A) 3 5233.178** 2104.111**

Trees (T) 3 6011.684** 502.484**

A×T 9 18730.532** 531.590**

S.O.V d.f. SL SD SDW LN BL RL RD RDW LRN

R 2 144.39 15.092 4.33 17.10 0.486 1412.97* 24.43 4.76** 19.23

Altitude (A) 3 2751.23** 140.93** 12.73** 421.92** 10.67* 2493.29** 237.77** 6.34 ** 338.18**

Trees (T) 3 1593.19** 152.47** 6.05 * 879.25** 31.84** 3936.71** 183.14** 5.52 ** 458.72**

A×T 9 3482.17** 171.53** 31.82** 708.55** 54.97** 21970.7** 191.96** 17.01** 782.15**

(**) Significant at (0.01) level of probability, (*) Significant at (0.05) level of probability

Data are present in table (5), indicate the shoot
length correlate negatively with the age and a
diameter of the mother’s tree, and non-correlated
with tree height. Shoot length also shows
significant association with longitude, latitude,
aspect and non-correlated with altitude. The
positive correlations were found between shoot
lengths with other seedling traits, and negatively
correlated with weight and germination of seeds
(Table, 6).
4.2.2- Shoot diameter (mm):- (SD)

The maximum and minimum values of the
SD were observed to be 12.40-2.00mm, with an
overall mean of 6.089mm. The descriptive
statistics given in table (2) indicate high variability
exhibited in shoot diameter among altitudes. The
wider shoot  diameter recorded in the high altitude
with a mean value equal to 7.224mm, while the
thinner shoot  diameter recorded in the altitude

(960m) with a mean value equal to 5.324mm
(Table, 3 and Figure, 6).

Significant differences at (p<0.01) exist in
shoot length among and within altitudes effects.
The significant interaction between altitude and
family sources indicates that family source effect

on seedling shoot length varies among altitudes.
However, low altitude differs significantly from
mid and high altitudes in SD (Tables 3, 4).

Negative and significant correlations were
observed between SD with maternal families'
traits (Table, 5). While with the physiographic
data observed significant and positively correlated
with altitude, longitude and negative related to
aspect. Shoot diameter was found to correlate
significantly with seed weight and seed
germination percent but negatively. The
regression model fitted to demonstrate the
relationship between SD and seedling characters
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proved to be significant and positive Property in
the company of shoot length, bud length, root
length and root collar diameter.

4.2.3- Shoot dry weight (gm):- (SDW)
Shoot dry weight is one of the important

parameters used for assessing seedling quality and
performance in the field (Dickson et al, 1960- a).
Our data clearly indicate significance of these
characters in evaluating seedling growth
parameters. Descriptive statistics indicate that
shoot dry weight is highly variable (ST.D =
0.965). The overall mean value is observed to be
1.00gm with minimum and maximum values of
0.12 – 5.92gm respectively.

The higher mean value of SDW was observed
in high altitude (1070m) of Sersink locality (1.257
gm), and the minimum mean value was observed
in the altitude (960m) of Ashewa locality (0.629
gm).

Test of the means by Duncan's proved there
were influence of altitude on SDW (Table, 3)
appear significant differences in SDW between
different altitudes and between parent trees within
altitude,  also revealed a significant interaction
between parent trees with altitude.

Correlation coefficient analyses in (Table, 5)
indicate the SDW correlate non-significant with
altitude, while found a strong and significant
correlation between SDW and latitude (0.965),
also with longitude and aspect significant correlate
however weakly. In this table recorded minus and
significant relevance between SDW with maternal
family traits. The SDW correlated significantly
with all seedling features (SL.SD, LN, BL, RL,
RD, RDW and with LRN), and found to correlate
negatively with seeds features (SW and SdG) but
significantly

Fig. (3): Average 1000-Seed Weight Variation among Altitude Fig. (4): Average Seed Germination Variation among
Altitudes
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Fig 7: Average Shoot and Root Dry Weight Variation among Fig 8: Average No. of Leaves and Lateral Roots per
Seedling Altitudes Variation among Altitudes

4.2.4- Number of leaves per seedling (NLPS):-
The mean value of NLPS throughout the range

was 16.375 leaves, with minimum and maximum
values 6.0 and 40.0 respectively. Overall ST.D
(5.09) refers to the high variability in this trait
among altitudes. Table (3) provides the mean
value, minimum, maximum and ST.D for each
altitude. As it can be appreciated from this table,
the trees from the low altitude of Bedil locality
present recorded a higher mean value (18.27)
leaves per seedling compared to the trees from the
high altitude  of Sersink locality present recorded
a minimum mean value (14.57) leaves per
seedling.

Analysis of variance present in (Table, 4)
refers to high significant differences in NLPS due
to the altitudes and source of seeds. The
interaction between altitudes by mother’s trees
was also significant. In table (5) found powerful
contrary relationship, but significant between
NLPS with altitude (- 0.975), longitude (-0.768)
and latitude (-0.385) while the NLPS significant
correlate and positively with aspect.

Correlation coefficients displayed in Table (6),
indicate medium to high correlation and
significant with various growth parameters such as
shoot weight, shoot length, root weight, root
diameter, shoot diameter, lateral root number, bud
length  and seed germination percentage.
4.2.5- Bud length (mm):- (BL)

The overall mean value of BL in different
altitudes observed to be 4.348 mm with minimum
and maximum values 1.74 and 10.63 mm
respectively (Table, 2). Mean; minimum;
maximum and standard deviation values for each

altitude are shown in (Table, 3). The maximum
values of bud length are observed in high altitude
(1070m) with an overall mean of 4.613mm, while
the minimum in altitude (960m) with the overall
mean is about 4.03mm.

Analysis of variance indicated that bud length
also effect by altitudes. (Table, 4) showed there
were significant differences in BL between
altitudes and mother trees; there were also
significant interaction between altitudes with
parent trees. Duncan’s test (Table, 3) conducted
on an average bud length indicates the high
altitude (Sersink locality) significant differences
among all other altitudes.

Bud length correlate non-significant with
altitude, and weakly correlated to longitude and
aspect, but recorded strong and positive
correlation between bud length with latitude at a
value equal to 0.9650 (Table, 5). Correlation
coefficients in (Table, 6), reveals there were
negative and significant correlation between bud
length with seed characters, and recorded weak to
strong positive relation but significant with
seedling growth parameters.
4.2.6- Root length (mm):- (RL)

Although the root of seedling is important in
determining survival and growth of the seedling,
no quantitative measure exists that is wholly
satisfactory. Data presented in table (2) showed
there was high variability of root length between
altitudes, with ST.D equal to (17.034), while the
minimum and maximum value ranged between
10.3 to 110.0cm and overall mean values was
36.605cm. These conducts there were high
genetic variation in this trait between trees and
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were significant differences in BL between
altitudes and mother trees; there were also
significant interaction between altitudes with
parent trees. Duncan’s test (Table, 3) conducted
on an average bud length indicates the high
altitude (Sersink locality) significant differences
among all other altitudes.

Bud length correlate non-significant with
altitude, and weakly correlated to longitude and
aspect, but recorded strong and positive
correlation between bud length with latitude at a
value equal to 0.9650 (Table, 5). Correlation
coefficients in (Table, 6), reveals there were
negative and significant correlation between bud
length with seed characters, and recorded weak to
strong positive relation but significant with
seedling growth parameters.
4.2.6- Root length (mm):- (RL)

Although the root of seedling is important in
determining survival and growth of the seedling,
no quantitative measure exists that is wholly
satisfactory. Data presented in table (2) showed
there was high variability of root length between
altitudes, with ST.D equal to (17.034), while the
minimum and maximum value ranged between
10.3 to 110.0cm and overall mean values was
36.605cm. These conducts there were high
genetic variation in this trait between trees and
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Fig 7: Average Shoot and Root Dry Weight Variation among Fig 8: Average No. of Leaves and Lateral Roots per
Seedling Altitudes Variation among Altitudes

4.2.4- Number of leaves per seedling (NLPS):-
The mean value of NLPS throughout the range

was 16.375 leaves, with minimum and maximum
values 6.0 and 40.0 respectively. Overall ST.D
(5.09) refers to the high variability in this trait
among altitudes. Table (3) provides the mean
value, minimum, maximum and ST.D for each
altitude. As it can be appreciated from this table,
the trees from the low altitude of Bedil locality
present recorded a higher mean value (18.27)
leaves per seedling compared to the trees from the
high altitude  of Sersink locality present recorded
a minimum mean value (14.57) leaves per
seedling.

Analysis of variance present in (Table, 4)
refers to high significant differences in NLPS due
to the altitudes and source of seeds. The
interaction between altitudes by mother’s trees
was also significant. In table (5) found powerful
contrary relationship, but significant between
NLPS with altitude (- 0.975), longitude (-0.768)
and latitude (-0.385) while the NLPS significant
correlate and positively with aspect.

Correlation coefficients displayed in Table (6),
indicate medium to high correlation and
significant with various growth parameters such as
shoot weight, shoot length, root weight, root
diameter, shoot diameter, lateral root number, bud
length  and seed germination percentage.
4.2.5- Bud length (mm):- (BL)

The overall mean value of BL in different
altitudes observed to be 4.348 mm with minimum
and maximum values 1.74 and 10.63 mm
respectively (Table, 2). Mean; minimum;
maximum and standard deviation values for each

altitude are shown in (Table, 3). The maximum
values of bud length are observed in high altitude
(1070m) with an overall mean of 4.613mm, while
the minimum in altitude (960m) with the overall
mean is about 4.03mm.

Analysis of variance indicated that bud length
also effect by altitudes. (Table, 4) showed there
were significant differences in BL between
altitudes and mother trees; there were also
significant interaction between altitudes with
parent trees. Duncan’s test (Table, 3) conducted
on an average bud length indicates the high
altitude (Sersink locality) significant differences
among all other altitudes.

Bud length correlate non-significant with
altitude, and weakly correlated to longitude and
aspect, but recorded strong and positive
correlation between bud length with latitude at a
value equal to 0.9650 (Table, 5). Correlation
coefficients in (Table, 6), reveals there were
negative and significant correlation between bud
length with seed characters, and recorded weak to
strong positive relation but significant with
seedling growth parameters.
4.2.6- Root length (mm):- (RL)

Although the root of seedling is important in
determining survival and growth of the seedling,
no quantitative measure exists that is wholly
satisfactory. Data presented in table (2) showed
there was high variability of root length between
altitudes, with ST.D equal to (17.034), while the
minimum and maximum value ranged between
10.3 to 110.0cm and overall mean values was
36.605cm. These conducts there were high
genetic variation in this trait between trees and
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within trees in different altitudes. The longest root
was recorded in low altitude of Bilkeb location
with length reach to 110cm but the maximum
means was recorded in high altitudes of Sersink
locality (40.725) cm will the shorter root mean
recorded in altitude (960m) of  Ashewa locality
(32.922) cm (Table-3, Figure-5).

Analysis of variance (Table, 4) refers to
significant differences at the 0.01 level of
probability in root length between altitudes, parent
trees and the interaction between mother trees by
altitude. Duncan’s test in table (3), indicates no
significant differences between low altitude
(605m) with high altitude (960m), and there are
significant differences between mid-altitude
(775m) to the high altitude (1070m) in RL.

Positive and weak but significant correlation
founded between root length with height, diameter
and  the age of parent trees which shown in table
(s), also the root length positively correlated and
significantly with altitude, longitude, latitude and
correlated no-significant with aspect. Data in
(Table, 6), indicated a negative relation between
seed characters with root length, and recorded
middle to strong and positive correlation with
seedling growth characters such as (SL, SD,
SDW, BL, RD and RDW).
4.2.7- Root diameter (mm):- (RD)

The overall mean root diameter for four
altitudes was 825mm. the data varied from 2.0 –
14.42mm, the ST.D and C.V. in table (2) refers
considerable high variations in RD. The thicker
root diameter recorded in the high altitude of
Sersink locality in average value (8.185mm),
where the thinner root diameter observed in the
high altitude of Ashewa locality in average value
(5.707mm).

Covariance analysis (Table, 4) shown high
significant differences among altitudes in root
diameter, Differences between mother trees within
altitude are also found to be highly significant,
also demonstrate there is significant interaction
between altitude and seed source.

Duncan’s multiple range tests (Table, 3)
reveals significant differences between low,
middle and high altitudes. However, middle
altitude (775m) differs insignificantly from high
altitude (960m).

Correlation coefficients analysis shown in table
(5), indicates the root diameter is a negative
correlate with parent trees characters but
significantly. Also, they found weak and negative
relationship, however, significant between root

diameter and altitude, Table (6), shown the
correlation coefficient between RD with seed and
seedling growth characters.
4.2.8- Root dry weight (gm):- (RDW)

The overall mean of root dry weight (0.783gm)
is found to be variable throughout its natural range
of distribution (0.10 – 5.20 gm) as indicated by
C.V.= 96.04%. The highest mean value was
observed in the high altitude of Sersink (0.923gm)
with the range of 0.12 – 5.20gm, while the
minimum mean value is observed in high altitude
(960m) of Ashewa locality (1.570 gm) with the
range 0.10 – 2.78 gm (Table, 3). Covariance
analysis shows high significant differences
between altitudes and mother trees in root weight,
also the interaction between altitudes by parent
tree are significant at p<0.01. Test of means using
Duncan’s test (Table, 3) indicates insignificant
differences between high altitude (Sersink
locality) and low altitude (Bedil locality), while
the both altitudes differ significantly with each of
mid and high altitudes (Bilkeb and Ashewa
localities). The superiority root dry weight
recorded at high altitudes. Thompson and Durvea,
(1985) suggested the root weight is often used as a
subjective measure of seedling quality.

RDW similar to RD are negatively correlated,
but significant, with mother trees traits (height,
diameter and age), were found weak and
significant correlation between root weight with
the altitude and aspect. The combining data in
table (6) from the four altitudes found a positive
and significant correlation between root dry
weights with all seedling growth characteristics,
while negatively and also significant relate to seed
traits namely seed weight and seed germination.
4.2.9- Number of first order lateral root:-
(LRN)

Number of roots per seedling has important
roles to survival the seedling after planting. As
many of searches suggested such as Kormanik and
Muse (1986) found, upon examination of 30 tree
species, that seedlings with the greatest number of
LRN were always the largest in stem caliper and
height, and that there were significant correlations
between LRN at the time of out planting and the
growth several years after out planting.

The LRN is found to be highly variable
throughout the range of distribution in each of the
four altitudes (C.V. % = 70.10). The values vary
from 1 to 26 lateral roots with an overall mean of
7.158 NFOLR (Table, 2). Descriptive statistics
such as mean, minimum, maximum and standard
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deviation values for each altitude are presented in
(Table-3, Figure-8). Analysis of variance (Table,
4) refers the LRN also effect by the altitude.
Significant differences in LRN among altitudes
and parent trees, also the interaction of altitude by
mother trees found to be significant at 0.01 level
of probability.  Duncan's test (Table, 3) also
indicates significant differences between seedlings
from high altitude (Ashewa locality) with other
altitudes. The large number of roots recorded in
low and mid altitudes (Bedil and Bilkeb localities)

and the least number of roots per seedling
recorded in high altitudes (Ashewa and Sersink
localities).

Correlation coefficients displayed in a table (5)
indicate the LRN negatively correlate, but
significant between LRN with altitude and
longitude, while the LRN found to be positively
related also significant with latitude and aspect.
The correlation coefficient between LRN with
seed and seedling characters are present in (table,
6).

Table (5): Simple Correlation Coefficients between Different Traits of Seeds, Seedlings with Maternal Families
Characters and Physiographic Data

Seed and

Seedling

Character

Maternal Families Traits Geographic Data

Tree height Tree diameter Tree age Altitude (m) Longitude (Eº ) Latitude      (Nº ) Aspect

SW -0.2945 0.2244 0.2251 0.2650 -0.2974 -0.8284 -0.5689

SGP 0.7016 0.3141 0.4562 -0.7477 -0.1892 -0.5292 0.8406

SL 0.0771 -0.2988 -0.3443 -0.0149 0.3587 0.9608 0.2874

SD -0.5928 -0.6439 -0.7398 0.2725 0.0430 0.8720 -0.3458

SDW -0.0875 -0.4594 -0.5049 -0.0513 0.2136 0.9650 0.2162

LN 0.0685 -0.4045 -0.2577 -0.9750 -0.7681 -0.3857 0.6616

BL -0.2386 -0.5334 -0.5947 0.0365 0.1680 0.9733 0.0634

RL 0.2971 0.1970 0.1059 0.4289 0.8012 0.8556 0.0694

RD -0.5724 -0.7054 -0.7851 -0.1319 -0.0288 0.87623 -0.2416

RDW -0.3357 -0.6914 -0.7300 0.1483 -0.0465 0.9005 0.1109

LRN 0.1019 -0.5374 -0.4839 -0.6413 -0.1816 0.6119 0.6767

Table (6): Simple Correlation Coefficients between Different Traits of Seeds and Seedlings

Seeds and Seedling

Characters

SW SGP SL SD SDW LN BL RL RD RDW LRN

SW 1.000 -0.036 -0.951 -0.522 -0.914 -0.051 -0.835 -0.745 -0.584 -0.801 -0.881

SGP 1.000 -0.274 -0.782 -0.346 0.730 -0.484 -0.372 -0.701 -0.416 0.219

SL 1.000 0.739 0.984 0.501 0.949 0.839 0.772 0.893 0.773

SD 1.000 0.823 0.443 0.905 0.552 0.992 0.892 0.437

SDW 1.000 0.434 0.986 0.755 0.861 0.958 0.797

LN 1.000 0.280 0.155 0.453 0.553 0.478

BL 1.000 0.722 0.931 0.976 0.725

RL 1.000 0.523 0.559 0.348

RD 1.000 0.938 0.541

RDW 1.000 0.796

LRN 1.000

CONCLUSION

1-The results indicate that seed and seedling
characteristics surveyed are affected by altitude and
maternal families,which found the all seed and seedling
characteristics investigated show high significant
differences at 0.01 probability level, because of the
seed source effects of altitudes and parent trees. In

other hand the interaction of altitude by maternal
family effects on seed and seedling traits is highly
significant. These differences may indicate a potential
genetic component in seedlings, response to maternal
family environmental effects. Numerous well known
self –pollinated biotypes are present throughout the
natural range of that Platanus orientalis L.distribution.
Singh et al.(2010)found a significant and positive
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correlation of altitude with percentage germination
and root collar diameter of seedlings of Quercus
glauca Thunb.
2-Weak to high correlation, but significant are
found between seed and seedling growth traits
with altitude and other physiographic data. Only
shoot and bud length show correlate non-
significant with altitude.
3- The great variations are found in seed and
seedling growth characters between altitudes and
within altitude, therefore these variations are
important for selection, breeding programs and
genetic improvement of this species in futures.
The best information available in a tree
improvement field related to seed source of the
species(Zobel and Talbert,1984).
4-The trees present at high altitude 1070m of
Sersink locality produced seedling show superior
growth measurements in respect of seedling
height, shoot diameter,bud length, shoot dry
weight, root length, rood diameter and root dry
weight.This superiority of seedlings in growth
traits makes this source attractive for establishing
plantations.Compared to the trees present in low
and mid altitude (605-960 m)show superior in
seed weight, seed germination and produced
dwarf, thinner seedlings have large numbers of
leaves and lateral roots. This indicates
differentiation from the neighboring altitudes.
Reverse to Espahmodi et al, (2007), they founded
the seedlings showed better growth from lower
altitude site than those from higher altitude.
Moreover, seedling growth decreased with an
increase in latitude. While AL-Slievanee, (2008)
founded no relationship between seed vigour
(germination percentage and germination rate) of
Pinus brutia Ten. With altitude, but is highly
correlated with localities and aspects.Moreover
Ghildiyal et al. (2009), who founded the
germination percentage of Pinus roxburghii
SARG.Positively correlated with altitude and
negatively correlated with rainfall. Were Mataruga
et al. (2012), Ivetic and Skoric (2013), their
studies the impact of provenance on seed and
seedling characters of Austrian pine.
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الشرقيالدلبوشتالتلبذورالمظهريةالصفاتعلىالمختلفةتاثيراالرتفاعات
(Platanusorientalis L.)محافظةدهوكفي

الخالصة
االنهرواطرافالجداولمنبالقربالغاباتفيطبيعيبشكلتتواجدوالتيالدلبعائلةالىالشرقيالدلبشجرةتنتمي

وشتالتلبذورالمظهريةالصفاتعلىاالرتفاعتبايناتاثارتحديدبهدفهذاالبحثاجراءالعراق،تمكوردستاناقليمفي
نثر وتم. مختلفةارتفاعاتمستوياتاربعةعلىعشوائيبشكلاالماشجار4اختيار تم. دهوكمحافظةفيالشرقيالدلب

االمواشجاراالرتفاعمستوياتبينمعنويةايجادفروقاتوتم. االنباتلحينالزجاجيالبيتفيشجرةكلمنبذرة60
مستوياتتداخالتبينومعنويةواضحةفروقاتوجدتوالشتالت،حيثللبذورالمدروسةالمظهريةالصفاتلجميع

الصفاتمعالمختلفةاالرتفاعاتبيناالرتباطمعامالتتسجيلوتم>P)0.01(مستوى علىالبذورومصادراالرتفاع
مقارنةالشماليةالواجهاتعلىالعاليةاالرتفاعاتمنكانتالشتالتافضلانوجدتحيث. والشتالتللبذورالمظهرية

هذهعلماانالبذور،وصفاتالشتالتنموبينكبيرةتبايناتوجدتوايضا. الجنوبيةوالسفوحالمنخفضةاالرتفاعاتمع
.المستقبلفياالنتخابوعملياتالوراثيالتحسينبرامجخاصةفيجداكبيرةاهميةذاتالتباينات
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ABSTRACT
Soil samples were taken from the surface layer of Kanimasee, Domiz and Sarsang locations /Duhok

governorate – Iraq, to determine adsorption, desorption, thermodynamic and pseudother-modynamic
parameters of K using Gibbs' and Eyring's reaction rate theories. The result demonstrated an increase in
adsorbed and desorbed potassium to a limited value with increasing time and temperature from 274 K°,
283K°, 298K° and 322 K° in all studied soils. Kanimasee soil exhibit high adsorption for K. while high quantity
of desorption found in Sarsang soil (2183 ، 11506) mg.kg-1 at 322 K°, and the cumulative desorbed K was
lower than adsorbed K.

The adsorption rate coefficient Ka and desorption Kd values increased with increasing temperature
degree, and the Kd values which were lower than the Ka values. High value of Ka in Domiz soil ranged
between (0.267 ، 0.287) hour-1

. Activation energy of adsorption Ea and desorption Ed affected by total CaCO3

and active CaCO3 content. The Ea values were less than the Ed values, indicating that high amount of energy
was needed to desorb potassium than to adsorb. The free energy (∆G°) of exchanged potassium values was
negative, which indicates that the reaction are spontaneous, its values ranged between (-4.891، -5.434), (-
3.935، -4.876) and (-2.848 ، -4.931) Kjoule. mol-1 for Kanimasee, Domiz and Sarsang soils respectively. The
potassium enthalpy (∆H°) values was negative (-5.654), (-9.872) and (-15.141) Kjoule. mol-1 for Kanimasee,
Domiz and Sarsang soils respectively. The activation enthalpy of potassium from adsorption (∆Ha

‡) and
desorption (∆Hd

‡) decreases with increasing temperature. High value of entropy (ΔS°) initiate in Kanimasee
soil, in general the (ΔS°) values of the K in studied soils increased with increasing temperature.

KEYWORD: potassium, adsorption, desorption, temperature and thermodynamic parameters’

INTRODUCTION

otassium is an essential element for all
plants, potato and maize crops remove a

significant quantity of potassium [44]. Potassium
exists in soil in four different forms soluble,
exchangeable, none changeable and mineral
potassium, and its distribution in soils various
depends on fixation and releasing  of K, the
amount and nature of clay fraction play great role
in the fixation and releasing phenomenon which
ultimately regulate potassium availability to plants
[12]. The total potassium content in soils
frequently exceeds 20,000 ppm nearly all of these
are in the structural component of soil minerals
[29].///The process by which atoms, molecules, or
ions are taken up from the soil solution or soil
atmosphere and retained on the surfaces of solids
by chemical or physical binding called adsorption
[11]. The potassium releasing power term is the
inherent capacity of the soils to supply potassium
to growing plants from natural source [2]. [33]

Found that the adsorption rate coefficients (Ka) in
soils from Virginia ranged between 1 to 20 h-I,
while [29] stat out that (Ka) for Florida soft’s soils
ranged 81 to 216 h-I. The amount and type of clay
minerals up to 57% of applied potassium can
adsorb by the soil colloids [27]. A desorption sites
for potassium by planar surfaces like kaolinite
clays are similar to desorption by organic matter
[7]. Soil pH has significant effect on potassium
adsorption as CEC increase with increase in pH
[21].

Thermodynamic data can predict only the final
state of a system from an initial non equilibrium
mode. Though, to rationalize chemical reaction
rates knowledge of the kinetics is required [10].
Levels of potassium concentration obtained from
soil extracts were used to calculate
thermodynamic parameters such as free energy of
replacement [13]. Adsorption-desorption kinetics
of potassium affected by temperature in soil and
apparent desorption rate (Kd) was 2–3-fold lower

P
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than apparent adsorption rate (Ka), and apparent
rates of exchange potassium increased with
increasing temperature degree [14].

In Arbat, Erbil and Fishkhabur soils from Iraqi-
Kurdistan region, the energy of activation for
adsorption Ea and desorption Ed vary from (2.97 ،
6.28) to (13.33 ، 15.15) Kjoule. mol-1 respectively
where the free energy (ΔGº) for exchange
potassium was negative ranged from 4.64 to 8.25
Kjoule. mol-1 and increased with increasing
temperature degree. While the apparent adsorption
rate coefficient (Ka) ranged from 0.274 to 0.473
hour-1 and the desorption rate coefficient Kd is
(0.014 ، 0.065) hour-1 [23]. [31], obtained the
activation energy below 42 Kjoule mol-1 refer to
the diffusion process control overall the reaction
and the upper values mean that the chemical
reaction controlled the processes.

In some Iraqi soils [1], noted that the free
energy (ΔGa), for K adsorption, desorption (ΔGd),
and dynamic equilibrium (ΔG°) various between (-
42.1 ، -43.1), (-49.9 ، -53.6), (-13.9 ، -15.37)
Kjoule. mol-1 respectively, when temperature
increased from (274 to 318 Kelvin). Also found
that the enthalpy (ΔHd) of release process was
more than adsorption (ΔHa) process, ranged
between (-73.67 ، -84.27) Kjoule. mol-1. But the
entropy values of release process (ΔSd) were more
negative than adsorption (ΔSa), when an
increasing in the temperature degree from 274 to
318 Kelvin (Kº), caused an increases in (ΔS°)
values of adsorption, desorption, and dynamic
equilibrium, which ranged between (-23.28 ، -
48.74), (-85.5 ، -96.44), (-10.3 ، -12.26) Kjoule.
mol-1. K°-1 respectively.

The aim of this study is that to determine the
effect of time and temperature on potassium
adsorption, desorption and thermodynamic
parameters and in relation to some soil properties.
Also to determine the pseudo thermodynamic
parameters from absolute reaction rate theory.

MATERIALS AND METHODS

Soil sample locations and pretreatments:
The soil surface layer (0 – 0.3m) samples were

taken from, Kanimasee, Domiz and Sarsang
locations/ Duhok governorate -Iraqi Kurdistan
region. The samples were air dried, grounded,
passed through a 2 mm - sieve, and stored in
plastic bags prior to use.

Physical and chemical analysis of the
investigated soils:

The studied soil properties (Table 1) have been
determined
Particle size distribution:

Determined according to hydrometer method
described by [18].
Soil pH and Electrical conductivity (EC):/

Was measured in soil suspension (1:1) (soil:
water) with using pH-meter and EC-meter
according to [30].
Cations and anions:

Calcium (Ca2+), magnesium (Mg2+), Sodium
(Na+), potassium (K+), Carbonate (CO3

2-),
bicarbonate (HCO3

-), Chloride (Cl-) and sulphate
(SO4

2-) were determined according to the standard
methods described by [26].
Organic matter (O.M)
Was determined using potassium dichromate as
oxidizing agent according to [43].
Calcium carbonate:

Was measured depending on the reaction with
hydrochloric acid HCl (1N) by calcimeter
apparatus [22].
Active CaCO3 :

Was determined by using ammonium oxalate
(0.2N) according to the method of [19].
The effect of temperature on K- adsorption &
desorption:

Four temperature (274, 283, 298 and 322 Kº)
employed on study adsorption by using miscible
displacement technique with take 5g soil and add
(0.5 M) CaCL2 solution with rate 1ml. min-1 to
remove all potassium from the soil and add 0.01M
potassium solution with rate 1ml. min-1, then
collect the liquid sample after 20 mint until to
equilibrium [31].

Four temperature used for desorption on the
same adsorption sample after saturation with high
concentration of potassium, and then add (0.01M)
CaCL2 solution with rate1ml. min-1 to remove
potassium from the soil and collect the liquid
sample after 20 mints until to equilibrium.

Theoretical consideration:
[35], [40] set up that potassium adsorption and

desorption in soils conformed to first-order
kinetics. Using a miscible displacement technique,
the apparent adsorption and desorption rate
coefficient (Ka and Kd respectively) can be
determined by form first-order kinetic equation as
derived below.Apparent adsorption rate
coefficient (Ka):
Log (l – Ct / Co)= Kat …………… .…… (1)
Where:
Ct=   amount of potassium on the soil at time t.
Co = amount of potassium on the soil at
equilibrium, and
t =    time (hours).
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Table (1): Physicochemical properties of studied soils.

LocationsProperties

SarsangDomizKanimasee

375.7611.0509.4Clay g.kg-1

308.9350.0291.3Silt g.kg-1

315.439.0199.3Sand g.kg-1

Clay loamClayeyClayeySoil texture

1.602.603.60Ca2+ meq.l-1

1.402.402.60Mg2+ meq.l-1

0.570.430.61Na+ meq.l-1

0.690.450.38K+ meq.l-1

-tracetraceCO3
2- meq.l-1

2.064.403.50HCO3
- meq.l-1

0.701.200.90Cl- meq.l-1

0.330.190.50SO4
2- meq.l-1

2.303.220.99O.M                    %

7.607.467.41pH

0.380.440.86EC dS.m-1

128.0243.6144.5CaCO3 g.kg-1 soil

110.0275.0310.0Active CaCO3 g.kg-1 CaCO3

Apparent desorption rate coefficient (Kd):Log
(Ct / Co) = Kdt .……………………... (2)

Where:

Co = amount of potassium on the exchange site of
the soil at t = 0,
Ct = amount of potassium on the exchange site of
the soil at time t

t =   time (hours).
Calculation of thermodynamic parameters for
potassium exchange from GIBBS theory:

Ka

Potassium adsorption potassium desorption
Kd …........,. (3)

From the mass-action law [7]
K° = Ka / Kd ………………….………… (4)
Where:
K° = apparent equilibrium constant.
The free energy for potassium exchange (ΔG°)

can be obtained,
ΔG° = – RT In Kº …………………....(5) Using
the Arrhenius and Van ̓t Hoff equation [7] energy
of activation for potassium adsorption, potassium
desorption and equilibrium (Ea , Ed and E°

respectively) can be determined as shown below:
Ln Ka = (– Ea / RT) + constant ................ (6)
Ln Kd = (– Ed / RT) + constant .................(7)
Where:
T= absolute temperature, and
R = universal gas constant.

And from the Van t̓ Hoff equation, the enthalpy
for potassium exchange (ΔH°) can be determined
Ea – Ed = ΔH° ………............................. (8)

From the third law of thermodynamics, the
entropy for potassium exchange (ΔS°) can be
found,

ΔS° = (ΔH° – ΔG°) /T ….………………… (9)
Calculation of pseudo thermodynamic
parameters for potassium exchange using
Eyring's reaction rate theory:
K= Kt K‡............................. (10)
Where:
Kt = transmittance coefficient, and
K‡ = pseudo thermodynamic equilibrium constant
of activated complex, and
ΔG‡ = ΔH‡ – TΔS‡ = – RT InK‡ ............... (12)
Where:
ΔG‡ = free energy of activation,
ΔH‡ = enthalpy of activation,
ΔS‡ = entropy of activation,
R = universal gas constant,
T = absolute temperature
Kt = k*T/ h………… ………... (11)
Where:
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k* = Boltzmann's constant,
h = Plank's constant, and
T= absolute temperature.
K‡ = equilibrium constant of activation./////ΔHa‡ =
Ea – RT ..................... (13)
ΔGa

‡ = ΔHa
‡ – TΔSa

‡ ……......................... (14)
The Eyring's reaction rate theory can be

expressed as [24]

RESULTS AND DISCUTION
Adsorption and Desorption Rate Coefficients
(Ka and Kd)

The cumulative adsorbed and desorbed
potassium increased with increasing time from (20
to 320) minute and temperature from 274 Kº to
322 Kº in all studied soils, similar results found by
[1] in some Iraqi soils.

High potassium adsorption quantity found in
Kanimasee soil under studied temperature degree
flowed by Domiz and Sarsang soils respectively
[Fig.1 (A, B & C), Fig. 2 (A, B & C) and Table (2,
3, 4 & 5)] these may be due to type of clay
minerals and low amount of active calcium
carbonate and EC in Kanimasee soil in comparing
to Domiz and Sarsang soils. The reaction rate
between soil solution and exchangeable phase of
potassium is strongly dependent on the type of
clay minerals [16], and employed method in
measuring kinetics of exchangeable potassium
[36]; [39]. The cumulative quantity of adsorbed
potassium ranged between [(1264 ، 18756), (994 ،
17188), (1054 ، 14864)] mg.kg-1, in Kanimasee,
Domiz and Sarsang soils respectively as
temperature increased from 274Kº to 322Kº and
time from (20 to 320) minute. The potassium
adsorption and desorption increased with time and
temperature to a limit value, then its increases
decreased due to the differences in exchange sites
of mineral and its limit capacity of potassium
adsorption and desorption. [4] reported the
existence of three types of binding sites for
potassium exchange on a hydrous mica and slow
kinetics were due to internal exchange sites, rapid

kinetics to external planar sites, and intermediate
kinetics to edge sites. The release of potassium
from micas occurs by two methods the first
transformation of potassium bearing micas to
expansible 2: 1 by exchanging the potassium with
hydrated cations, and second the dissolution of the
micas, the importance of these two methods
depends on the stability of micas and the nature of
soil environments [37].

High quantity of desorbed potassium was
found in Sarsang soil at 322Kº while the lowest
ranked was found in Kanimasee soils [Fig.1 (A, B
& C), Fig. 2 (A, B & C) and Table (2, 3, 4 & 5)],
indicating that cumulative desorption related
inversely with active carbonate, the quantity of
desorbed potassium ranged between [(2138 ،
11506), (2788 ، 11360), (1314 ، 9364)] mg.kg-1

from Sarsang, Domiz and Kanimasee soils
respectively as temperature increased from 274 Kº
to 322 Kº and time from (20 to 320) minute. These
results are higher than result obtained by [12] for
some Indian surface soils, which obtained
cumulative potassium release values by successive
extraction ranged from 692 to 5220 mg.kg-1, this
can contribute due to different method employed.
The cumulative quantity of desorbed potassium in
three soils was lower than cumulative quantity of
adsorbed potassium under studied temperature
degree. [38] noted potassium desorption was
slower than adsorption and this due to the
difficulty in desorbing potassium from partially
collapsed interlayer sites of the vermiculitic clay
minerals. The adsorption rate coefficient Ka and
desorption rate coefficient Kd values according to
first order equation increased with increasing
temperature degree [Fig. 3 (1, 2, 3, 4), Fig.4 (1ˉ,
2ˉ, 3ˉ, 4ˉ) and Table 6]. Kd values lower than the
Ka values, indicating that desorption rate was
lower than adsorption rate. The observation of
slower quantity of potassium desorption than
adsorption give advice that potassium kinetics are
nonsingular and that hysteresis could be
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Fig (1): [A, B and C] Relation between cumulative adsorption potassium and time at deferent temperature for studied soils.
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Fig (2): [A, B and C] Relation between cumulative desorption potassium and time at deferent temperature for studied soils.



Journal of University of Duhok., Vol. 17, No.1 (Agri. and Vet. Sciences), Pp 121-137, 2014

127

Table (2): Cumulative adsorption and desorption of potassium using miscible displacement technique under 274 Kº.

Table (3): Cumulative adsorption and desorption of potassium using miscible displacement technique under 283 Kº.

Time

minute

Cumulative adsorption-K

mg. kg-1

Cumulative desorption-K

mg. kg-1

Kanimasee Domiz Sarsang Kanimasee Domiz Sarsang

20 1513 1360 1008 1002 1480 1540

40 2430 2616 1940 1822 2704 2996

60 3310 3864 2852 2514 3784 4236

80 4160 5040 3748 2906 4168 4884

100 4960 6072 4628 3288 4543 5152

120 5762 7020 5432 3658 5142 5348

140 6557 7912 6212 3969 5402 5496

160 7346 8732 6980 4200 5470 5608

180 8127 9281 7744 4458 5534 5664

200 8905 9812 8469 4492 5586 5752

220 9678 10300 9236 4522 5634 5808

240 10451 10833 9948 4548 5676 5850

260 11223 11282 10668 4564 5716 5882

280 11994 11725 11324 4578 5752 5912

300 12244 12163 11642 4590 5786 5938

320 13228 12608 12016 4602 5814 5962

Time

minute

Cumulative adsorption-K

mg. kg-1

Cumulative desorption-K

mg. kg-1

Kanimasee Domiz Sarsang Kanimasee Domiz Sarsang

20 1246 994 1054 1314 2788 2138

40 2177 1968 1980 1853 4451 3892

60 3427 2812 2792 2012 4532 4187

80 4221 3488 3528 2308 4611 4303

100 5002 4136 4200 2552 4690 4399

120 5859 4724 4824 2836 4767 4484

140 6579 5276 5380 3117 4833 4565

160 7289 5756 5888 3393 4896 4645

180 8011 6128 6356 3533 4959 4724

200 8572 6522 6752 3765 5018 4803

220 9100 6830 7140 3850 5072 4880

240 9625 7102 7492 3965 5133 4956

260 10149 7366 7804 4060 5180 5026

280 10678 7568 8104 4108 5212 5077

300 11200 7792 8380 4158 5237 5127

320 11652 8020 8660 4196 5260 5176
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Table (4): Cumulative adsorption and desorption of potassium using miscible displacement technique under 298 Kº

Time

minute

Cumulative adsorption-K

mg. kg-1

Cumulative desorption-K

mg. kg-1

Kanimasee Domiz Sarsang Kanimasee Domiz Sarsang

20 2408 2468 1696 1166 2240 1302

40 4328 3660 2860 2088 3248 2108

60 5684 4752 3960 2980 4152 2776

80 6964 5776 4924 3680 4756 3418

100 8220 6700 5820 4104 5220 3828

120 9380 7556 6656 4524 5556 4160

140 10480 8332 7444 4768 5868 4368

160 11504 9044 8228 4976 6084 4560

180 12492 9752 8984 5180 6300 4744

200 13444 10444 9708 5372 6512 4952

220 14382 11148 10448 5568 6720 5112

240 15276 11828 11132 5760 6924 5300

260 16128 12568 12063 5956 7128 5472

280 16944 13308 12725 6144 7332 5652

300 17708 13900 13125 6328 7524 5832

320 18428 14128 13472 6516 7720 6012

Table (5): Cumulative adsorption and desorption of potassium using miscible displacement technique under 322 Kº.

Time

minute

Cumulative adsorption-K

mg. kg-1

Cumulative desorption-K

mg. kg-1

Kanimasee Domiz Sarsang Kanimasee Domiz Sarsang

20 2340 2160 2336 2984 3736 3912

40 4552 3972 4556 4144 5096 5364

60 6500 5552 6428 4756 5940 6288

80 8132 7112 7948 5196 6464 6760

100 9540 8592 9068 5636 6916 7224

120 10772 9852 10000 6068 7384 7676

140 11800 11044 10844 6496 7776 8116

160 12708 12096 11472 6904 8200 8552

180 13576 13016 11980 7220 8620 8984

200 14380 13888 12444 7531 9012 9412

220 15172 14620 12896 7834 9408 9836

240 15953 15172 13304 8124 9804 10256

260 16713 15696 13696 8606 10196 10668

280 17529 16208 14048 8845 10584 11046

300 18135 16688 14472 9108 10972 11234

320 18756 17188 14864 9364 11360 11506

happening [3]; [28]; [33]. Lower Kd values
have also been found by others [41]; [9]. High
value of Ka found in Domiz soil (0.267 ، 0.287
hour-1) while lower value in Kanimasee soils
(0.250 ، 0.261 hour-1) it may be due high content
of clay in Domiz as compared Kanimasee soils.
Larger quantity of clay could encourage increased
diffusion and intraparticle transport [34], but high

values of Kd found in Sarsang soil (0.035 ، 0.097)
hour-1 and lower values in Kanimasee soils (0.028
، 0.042) hour-1, it may be due to high quantity of
soluble potassium and lower quantity of active
calcium carbonate and clay content in Sarsang as
compared to Kanimasee soils (Table 1). Apparent
equilibrium constant Kº depends on the adsorption
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rate coefficient Ka and desorption rate coefficient
Kd. Parallel results of Ka and Kd initiate by [23].

Potassium activation energy of adsorption
(Ea) and desorption (Ed)

Activation energy is determine the magnitude
forces that overcome during the process of ionic
exchange [20]; [6]. While [32] describe energy of
activation is a result of repulsive force of Vander
Waals that occurs between two ions approach each
other. Fig. 5 (a & b) and table (6) show high value
of Ea (1.019 Kjoule.mol-1) in Domiz Soil, when in
Kanimasee soil was (0.782 Kjoule.mol-1) which
was the second one and in Sarsang soil was (0.464
Kjoule.mol-1) that rank the last one. These impact
of with quantity of total and active CaCO3 in the
studied soils, because the CaCO3 coated the site of
adsorption and need high energy for adsorption
(Table 1). Concerning the activation energy for
desorption (Ed) the high value set up in Sarsang
soil was (15.605 Kjoule.mol-1) and the minor
value initiate in Kanimasee soil (6.436
Kjoule.mol-1). This correspond with lower value
of active CaCO3 and high value of pH in Sarsang
soil (Table 1), due to at high pH value, the
hydrogen ion exchange on the complex surface
and release potassium. Ea values were less than Ed

values, indicating that high amount of energy were
needed to desorb potassium in comparing to the
energy needed to adsorb potassium, or may be
related to the partial collapse of the vermiculitic
clay minerals upon potassium adsorption [38].
Similar results of Ea and Ed found by [23]. But
these results are less than the result reported by
[38] in Delaware soil who found that the energy of
activation for adsorption (Ea) and for desorption
(Ed) ranged from (16.09 to 23.18) Kjoule.mol-1,
respectively. This may be attributed to the
differences in types and quantity of clay minerals
in both soil structures. [37] Statement when the
energy of activation is less than (42) kjoule.mol-1,
it refer that the diffusion processes control over all
the reaction and the upper values denoted that the
chemical reaction control the processes. In
comparing these results with the critical value (42)
kjoule.mol-1, it show that the diffusion processes
control over all reactions.

Thermodynamic and pseudo thermodynamic
parameters of potassium in studied soils:

Thermodynamic and pseudo thermodynamic
parameters were determined using Gibbs' and
Eyring's reaction rate theories. Thermodynamic
principles have been used to get exchange
coefficients thermodynamic parameters for
various cation exchange systems [42].

The free energy of activation for potassium
adsorption (ΔGa

‡) is the change in free energy
require for potassium to cross the barricade of
adsorption at the apparent rate of potassium (Ka),
but the free energy of activation for potassium
desorption (ΔGd

‡) express the symbol of change in
the free energy which needed by the reverse
reaction of desorption at the apparent rate of (Kd).
The difference between these two parameters give
up (∆G°) [38].

Free energy of potassium exchange at
equilibrium (∆G°) values were negative indicating
the reaction are spontaneous and ranged between
[(-4.891، -5.434), (-3.935 ، -4.876) and (-2.848 ، -
4.931)] Kjoule. mol-1, in Kanimasee, Domiz and
Sarsang soils respectively, [Fig. 5 (a & b) and
table (6)]. These results were going with low Kd

and Ed in Kanimasee soil and high Kd and Ed in
Sarsang soil, which agree with high values of
active calcium carbonate and high values of
soluble calcium concentration in Kanimasee, and
its low values in Sarsang soil (Table 1). Negative
(∆G°) values were state out by [42] in kaolinitic
clay soil. The desorb Ca2+ ion from active calcium
carbonate to the soil solution enhances
Ca2+exchange with potassium on the soil particle
surface to make the process of equilibrium simply
and required low energy (Ed) to reach an
equilibrium state [23]. Generally (∆G°) increased
with increasing temperature degrees.  The values
of free energy activation for potassium desorption
(∆Cd

‡) were higher than potassium adsorption
(∆Ga

‡), this suggest that greater free energy
require to desorb potassium (Table 7), free energy
activation for potassium desorption (∆Cd

‡) and
adsorption (∆Ga

‡) increased with increasing
temperature degrees in studied soils
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Fig (3): [1, 2, 3 & 4] The effect of different temperatures on potassium adsorption rate coefficient
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Fig (4): [1ˉ, 2ˉ, 3ˉ &,4ˉ] The effect of different temperatures on potassium desorption rate coefficient (Kd) for Domiz soils
according to first order equation.

Fig (5): [a, b] Arrhenius plot of lnKa and lnKd versus 1/T for Sarsang soil.
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Table (6): Apparent rate coefficient (Ka and Kd) at four temperatures, energies of activation (Ea and Ed) and thermodynamic
parameters using a kinetic of potassium exchange of studied soils.

Soil samples Temp

Kº

Ka Kd K° Ea Ed ΔG° ΔH° ΔS°

Kj. mol-1.

K°-1

hour-1 Kjoule.mol-1

Kanimasee

274 0.250 0.028 8.929 -4.987 -2.434

283 0.249 0.027 9.222 -5.227 -1.509

298 0.260 0.029 8.966 -5.434 -0.738

322 0.261 0.042 6.214 -4.891 -2.372

0.782 6.436 -5.654

Domiz

274 0.267 0.034 7.853 -4.695 -18.894

283 0.278 0.035 7.943 -4.876 -17.654

298 0.284 0.050 5.680 -4.303 -18.688

322 0.287 0.066 4.348 -3.935 -18.438

1.019 10.891 -9.872

Sarsang

274 0.272 0.035 7.771 -4.671 -38.212

283 0.276 0.035 7.886 -4.859 -36.332

298 0.278 0.038 7.316 -4.931 -34.262

322 0.281 0.097 2.897 -2.848 -38.177

0.464 15.605 -15.141

K° = apparent equilibrium constant.
Table (7): Kinetic parameters for adsorption and desorption process at four temperatures in three soils using reaction rate

theory.

Soil

samples

Temp.

Kº

ΔG‡

Kjoule. mol-1

ΔH‡

Kjoule. mol-1

ΔS‡

joule. mol-1. K°-1

ΔGa
‡ ΔGd

‡ ΔHa‡ ΔHd‡ ΔSa‡ ΔSd‡

Kani-

masee

274 70.071 75.039 -1.496 4.156 -261.193 -258.697

283 72.438 77.665 -1.571 4.081 -261.516 -260.014

298 76.320 81.754 -1.696 3.956 -261.799 -261.067

322 82.640 87.531 -1.895 3.756 -262.531 -260.171

Domiz

274 69.921 74.615 -1.259 8.613 -259.781 -240.883

283 72.199 77.074 -1.334 8.538 -259.834 -242.177

298 76.101 80.403 -1.459 8.413 -260.268 -241.577

322 82.409 86.343 -1.658 8.214 -261.078 -242.637

Sarsang

274 69.878 74.549 -1.814 13..327 -248.409 -223438

283 72.216 77.074 -1.889 13.252 -261.813 -225.519

298 76.154 81.083 -2.014 13.127 -262.268 -228.040

322 82.464 85.312 -2.213 12.928 -249.227 -224.795
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Table (8): Comparison of free energy (∆G°) and enthalpy (∆H°) values for potassium exchange in studied soil using Gibbs'
theory and Eyring's reaction rate theory.

Soils Temp

Kº

∆G°

found by Equat

(5)

Kjoule. mol-1

∆G°

found by

(∆Gd
‡-∆Ga

‡)

Kjoule. mol-1

∆H°

found by

Equat (8)

Kjoule. mol-1

∆H°

found by

(∆Hd
‡-∆Ha

‡)

Kjoule. mol-1

Kanimasee

274 -4.987 -4.968

-5.654

-5.652

283 -5.227 -5.227 -5.652

298 -5.434 -5.434 -5.432

322 -4.891 -4.891 -5.651

Domiz

274 -4.695 -4.694

-9.872

-9.872

283 -4.876 -4.875 -9.872

298 -4.303 -4.302 -9.872

322 -3.935 -3.934 -9.872

Sarsang

274 -4.671 -4.671

-15.141

-15.141

283 -4.859 -4.858 -15.141

298 -4.931 -4.929 -15.141

322 -2.848 -2.848 -15.141

(Table 7). There are excellent agreements
between (∆G°) calculated by Gibbs' theory and of
that calculated by Eyring's reaction rate theory,
which indicated that the pure thermodynamic
parameters could be calculated using a chemical
kinetics approach (Table 8).

The enthalpy of activation value (ΔH‡) evaluate
the energy barricade which must be rise above by
reacting molecules [17]. The enthalpy of
activation (ΔHa

‡) correspond to the change in heat
of energy required for potassium to transport from
the solution phase to the solid phase, where's
(ΔHd

‡) is the heat energy require for the reverse
reaction. The difference between these two
parameters is a sign of (ΔH°). Enthalpy for
potassium (∆H°) values were negative (-5.654), (-
9.872) and (-15.141) Kjoule. mol-1, for
Kanimasee, Domiz and Sarsang soils respectively
[Fig 5 (a and b) and Table 6]. Negative charges
show the strong binding of potassium in
Kanimasee soil in contrast with the other soils,
these results impact with the high amount of
active CaCO3in Kanimasee soil and low amount
of it in Sarsang soil (Table 1).

Negative values of (∆H°) indicate that the
process is an exothermic, whereby the heat is
liberating, thus the potassium adsorption reaction
occur without requiring energy. Negative values
of (∆H°) show that the exchange reactions were
not consuming energy [8]. Exothermic processes
distinguish that the reaction encountered in
potassium exchange where electrostatic attractive
forces are leading [25]. Enthalpy of activation for

potassium desorption values (∆Hd
‡) were higher

than adsorption (∆Ha
‡) (Table 7), impressive that

the heat energy need to overcome the potassium
desorb on barrier was bigger than impacts for
potassium adsorption. This agrees with the levels
of the Ea and Ed values (Table 6). Enthalpy of
activation for potassium adsorption (∆Ha

‡) and
desorption (∆Hd

‡) decreases with increasing
temperature degree. These vary with temperature
degree due to variation in the heat capacity
behavior of the ions mixed up with the exchange
reaction [10].

Entropy of activation (ΔS°) can be consider as
measurement of the width of the "saddle point of
energy" above which reactant molecules must pass
activated complexes [17]. Large negative values
would be predictable since there is an ionic
exchange of calcium from the solid to the solution
phase and potassium move from the solution to
the solid phase, in both of which the entropy
decreases, due to the variation in their hydrated
radii. High negative values of (ΔS°) found in
Sarsang, Domiz and Kanimasee soils respectively
(Table 6), these results are going with high
amount of desorbed potassium in Sarsang soil
(Table 2, 3, 4, 5), Domiz and Kanimasee soils
respectively, Also these results are in compatible
with high amount of Ca2+ ions and active calcium
carbonate in Kanimasee soil in contrast with low
amount of it and low clay ratio in Sarsang soil
(Table 1). (ΔS°) values for the potassium
exchange, generally increased with increasing
temperature degree. Rely on desorption, there
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would be more desorption of potassium ions from
the solid to solution phases and more Ca2+ ions
moving from the solution to the solid phases.
These results are probably greater in increasing in
the solution component of (ΔS°), since potassium
increases the entropy of water [15]. [5] Found that
replacement of K+ by Ca2+ on an ion exchange
resin created an increase in (ΔS°).

In general entropy of activation for potassium
desorption (∆Sd

‡) and potassium adsorption (∆Sa
‡)

decreased (more negatively) with increasing
temperature degree in studied soils (Table 7), and
the entropy values of activation for potassium
desorption (∆Sd

‡) were more than (more
positively) potassium adsorption(∆Sa

‡) this due to
the diffusion of ions in solution at desorption more
than the adsorption. High values of (ΔS‡)for
adsorption and desorption set up in Sarsang soil
(Table 7) then Domiz and the last one in
Kanimasee soil, these are comparable with high
amount of potassium desorption rate coefficient
(Kd) in Sarsang soil, which denoted to release high
rate of potassium in Sarsang soil. Similar results
of (ΔS‡) initiate by [38] and [23].

Conclusion: From this study we can conclude
that the soil with high Kd is more powerful for
supplying potassium to plant. Among the studied
soils, soil at Sarsang location was highest in
supplying K, while the soil at Kanimasee location
lowest in supplying K. Practically it is necessary
to fertilize crops with high K requirement in order
to overcome the depleted K form the soil
especially in intensive cultivation, such as
Tobacco and Tomato.
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ABSTRACT
The influences of mo du l u s  o f  ra pt ur e and Hardness on the mechanical properties of plantation

grown Eucalyptus camaldulensis Den. boards dried were inspected. Three different methods of drying and
two kinds of sawing were tested. The mean MOR values obtained in current study were 171.225, 150.225
and 131.075 N /mm for Air, Solar and Ki ln  dry i ng  metho d s res pec t iv e ly a nd  Ha rdness  w ere
no t  show ed a ny  s ig ni f i cant  e f fect s  o n  three  dry ing  metho ds  a nd i t s  intera ct io n  wi th
boa rd kinds  o f sawing . Modules of  rupture  were decreased with increases drying temperature as
moisture content decreases. Consequently MOR is able to use in forecasting the strength properties of
Eucalyptus camaldulensis dried boards for different industries.

KEYWORDS: Drying method, Board kind, E. camaldulensis, Mechanical properties

INTRODUCTION

enus Eucalypt has up more than700
species and varieties.Those cultivated

due to the commercial standards, do not surpass a
dozen of its kinds. E. grandis,(and its hybrids,
as “urograndis”), E. globulus, E.camaldulensis,
E.tereticornis, E.viminalis,E.nitens,E.saligna,
E.marginata,and E. urophylla, although currently
,E grandisand E.globulus species are predominant
in fast grown plantation (Acusta et al., 2008).
////Some authors (Marcar et al., 1995) stated that
the Eucalyptus camaldulensis was used for
reclamation of degraded areas and especially salty
terrestrial substance to periodical water logging
because it was growth under a widespread variety
of climatic factors and types of soil, also it was
extremely resistance to drought, water logging and
soil salinity and sound production of coppices.

A study by (Keating and Bolza, 1982) found
that the timber of Eucalyptus camaldulensis has
agreeable red color, a fine texture, and
interlocking wavy grain.  The wood was hard,
durable, resistant to some insects, and has many
uses.When appropriately treated, the wood is
suitable for furniture, construction timber,
pulpwood, round-wood and fuel-wood (Poynton,
1979).

Eucalypt has been introduced to Iraq as a
foreign tree through the last century. Literatures
submitted that up to 20 species of the genus were

found in all part of country. The two most
successes ones being E. camaldulensis and E.
microtiheca, a number of extra species as E.
largiflorens, E. sideroxylon,…etc. were cultivated
in an experiment project (Roitzsch and Reader,
1969).

Santos (2000) cleared that Eucalypus globulus
wood has extremely high mechanical presentation,
with a small number of knots and high glued
joints, causes to give reason for its interest of
structural uses, joinery and furniture workings or
still construction.

Olufemi and Malami (2011) and (Raven et al.,
1997) cleared that the wood of Eucalyptus
camaldulensis is a promising species for
utilization in timber industries.

Density is considered as general pointer of cell
dimension and is a good criterion of strength,
stiffness, ease of drying, machining, hardness and
various paper making properties (Panshin and de
Zeeuw, 1980).

Firstly research studies Ladell (1953); Comben
(1955); Petri and Ananyin (1960); Schneider
(1973); Yao and Taylor (1979); Gerhards (1983)
showed that as temperature rises will not influence
the mechanical properties of wood (Hardwood and
softwood) considerably; where as in late other
studies (Hillis, 1984); (Zhou and Smith, 1991);
(Sehlstedt-Persson, 1995); (Kubojima et al., 2000)
; (Terziev and Daniel, 2002); (Thiam et al., 2002);
(Bekhta and Niemz, 2003); (Muller et al., 2003);

G
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(Junkkonen and Herajarvi, 2006); (Poncsak et al.,
2006); (Fruhwald, 2007) recorded  that the
influence of temperature on the mechanical
properties of wood and in general  the wood
s t r e n g t h ( M O E a n d M O R ) , hardness,
weight and other properties depend on the MC
were increased with a dec rease in MC lower
than the fiber saturatatin point where it starts to
shrinkage.

The study aimed to evaluate the influences of
different treatment and board kinds of sawing on
s o me  o f  t h e mechanical properties (MOR and
Hardness) f o r Eucalyptus camaldulensis boards.

MATERIALS AND METHODS

The current study u t i l i z e d wood from
E.camaldulensis trees from the stand of Erbil
governorate located in the municipality of Xebat,
Kurdistan region of Iraq. Ten trees w i t h DBH
average 40cm were felled and backed into 2m
logs length. The logs were cut into flat sawn and
quarter sawn boards. The boards were cut into
24mm-thick pieces. Subsequently, all the boards
were dried up to10.0% moisture content in air,
solar and kiln drying.
Consequently, specimens were taken from every
dried board (Air, solar and Kiln drying method)
consistent with t h e s t and a r ds o b t a i n a b l e
in ASTM D4761 M OR  a n d ASTM D143
H a r d n e s s (Anonymous, 1996) for
me c h a n i c a l description of Eucalyptus
camaldulensis dried boards randomly.

Experimental Design and Statistical Analysis
Randomized Complete Block Design Factorial

experiment was used to conduct current
experiment by taking into account three drying
method (Air, Solar, Kiln drying) , two board kind
(Flat sawing board and Quarter sawing board)
with 10 replicates.

To calculate wood properties of sawed boards,
in normal condition (temperature average 22°C,
38% average relative humidity and wood moisture
content 12%) defect free specimens
(50x50x150mm) for MOR and (50x50x150mm)
for  Hardness10 test specimen free from knots
were experienced by using the universal Strength
Testing Machine . The collected data were
analyzed statistically using experiment; it was
included of three factors:

The statistical analysis was conducted to
evaluate the effects of drying methods (different
temperature) and sawing method on mechanical
properties. Statistical Analysis Software (SAS)
program version 0.9 (SAS, 2002). Statistical
differences between treatment combination means
were experienced by Duncan Multiple Range test
at 5% level (Duncan, 1955).

RESULTS AND DISCUSSION

The effects of drying method and sawing method
on MOR and Hardness of dried board are shown
in Table (1).

Table (1): Analysis of variance of MOR (N/mm) and Hardness (Kg/cm) as affected by drying method (DM)
and sawing method (SM).

Variables d.f
MOR

F Value

MOR

Pr > F

Hardness

F Value

Hardness

Pr > F

Drying Methods (DM)
2 21.20 <.0001 1.25 0.296

Sawing Method (SM)
1 11.67 0.0014 4.40 0.041

DM×SM
2 3.98 0.0255 0.73 0.487
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MOR in board was affected by many factors in
current study. Data presented in Tab. (1) indicated
that drying method (DM), board kind (BK) and
their interaction had highly significant effects on
MOR.

Kiln dried boards (KD) registered a lowest
values 146 (N/mm) as compared to solar drying
150 (N/mm) and Air drying 201(N/mm)
respectively. The results, agreed with what has
been found by ( Popovic et al., 2006) in the study
preformed, they stated that each increase of
hygroscopic moisture, depending on wood
temperature, causes a decrease of (MOE) and
(MOR) by 1.3-3.3% and by 2.1.7.1%, respectively
in beech wood.

Schneider (1973) found a small diminish in
compression strength parallel to grain of Pinus
sylvestris sapwood dried at kiln drying in high
rate of temperature, while an increase was
detected in beech wood. In MOR, a reduction was
cleared for two species with increasing
temperature.

This result also is in harmony with those
found by (Millett and Gerhards, 1972) as they
declared that drying with high temperature for
long time leads  to decrease strength and the mass
about 15% and 2% correspondingly, in order to a
clear diminish  in MOR.

Quarter sawn boards behaved differently as
compared with flat sawn boards. They showed
higher stability concerning cupping. Overall mean
of QSB (145.900) and FSB (165.667) (Tab.2).

Table (2): Mean values of MOR as affected by drying method and sawing method.

Mean of Sawing Method Drying Method
(DM) Flat Quarter (DM)

------------------------------------------------------------------------------------
Air Drying 181.150       161.300 171.225(a)
Kiln Drying 136.050       126.100 131.075(b)

Solar Drying 150.150       150.300            150.225(b)

Mean of (BK) 155.783(b)   145.900(a) 150.842
--------------------------------------------------------------------------------------------
DMSM 201.00           161.30             181.15(a)

146.00 126.10 136.05(b)
150.00           150.30 150.15(ab)

*Means having same letters are not significantly different according to Duncan's multiple ranges test at 5% level

Incompetent variations between hardness
Eucalyptus camaldulensis boards’ values of the
treatments might be the reason making the rate of
differences less than statistical level (Tab.3).
While, hardness of some treatment combinations
did not exceed 126.100 (N/mm), others had
201.00 (N/mm) with mean rate 163.550 (N/mm).
Tab.(3) illustrated that drying method (DM) factor
could not affect significantly. While their
interactions showed high significant effects.
Whereas, Table 3 indicate that moderate values of
Hardness of sawing method (SM) have been

obtained in almost all treatments had significant
effects on board stiffness. In view of that, Quarter
sawed boards value 155.783 (Kg/cm) more than
flat sawn boards value 145.900(Kg/cm). These
results were not on line with what found (Wengert
et al., 2006) confirmed that water moves faster in
the radial (quarter) direction than tangential
direction or dries flat sawn board faster than
quarter-sawn board for these reason flat sawn
boards are less prone to some physical and
mechanical properties than quarter-sawn boards.
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Table (3): Mean values of Hardness as affected by drying method and sawing method.

Mean of                            Sawing Method                   Drying Method
(DM) Flat Quarter (DM)

------------------------------------------------------------------------------------
Air Drying 83.000        84.500              83.750(a)
Kiln Drying 83.200        94.000              88.600(a)

Solar Drying 75.500       87.200 81.350(a)
------------------------------------------------------------------------------------

Mean of (BK) 80.567(a) 88.567 (a) 84.567
------------------------------------------------------------------------------------
DMSM 83.000         84.500 83.750(ab)

83.200 94.000 88.600(a)
75.500 87.200 81.350(b)

Unsal et al.,(2003) and (Yildiz, 2002)
mentioned that with rising behavior of
temperature, proper heat treatment techniques and
time lengthening its strength density, swelling,
and hardness reduced even in order to changing in
color to be darker with Eucalyptus camaldulensis
boards.

Calonego F.W. and Severo E.T. (2014) in
confirming the effects of thermal behavior on the
some properties of E.grandis wood, they were found
that high temperatures encouraged enhancement of
dimensional stability devoid of loss in material such
as honeycombs.

In conclusion, the different drying methods,
sawing method and their influences on MOR of
E.camaldulensis boards were
significant.Therefore it can be supposed from
the outcome of current study that modu lus  o f
r ap tu re contain a positive relationship with
thermal treatments(drying method) and sawing
method (sawing technique) of Eucalyptus
camaldulensis boards and be capable of
consequently be utilize in predict its strength
properties in different industries.

In confirming the effects of sawing
techniques and different temperature drying
method on the board h a r d n e s s of these
species appears to be promising quarter sawing
board stringency higher than flat sawing ones.

Importantly, research has produced evidence
that the boards were kiln dried could considerably
increased MOR and the boards were solar dried
and quarter sawn could considerably decreased
hardness.
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تاءثير طرق التجفيف ونشر الخشب في الصفات الميكانيكية لليوكالبتوس
الخالصة

. تم دراسة تاءثير معامل االنكسار والصالدة في الصفات الميكانيكية الشجار اليوكالبتوس
ان معدل معامل االنكسار الذي تم تسجيله في هذه الدراسة بلغ . تم اختبار ثالثة طرق للتجفيف و نوعين من النشر

اما . بالفرن على التواليملم الطرق التجفيف الهوائي ، التجفيف الشمسي والتجفيف /ن)131.075و171.225،150.225(
معامل . بخصوص الصالدة فلم تسجل اية فروقات معنوية نتيجة لتاءثير طرق التجفيف الثالثة وتداخالتها مع طريقة النشر

لي فان معامل االنكسار يمكن استخدامه في االنكسار انخفض مع زيادة درجات الحرارة و انخفاض المحتوى الرطوبي و بالتا
.خصائص القوة اللواح اليوكالبتوس المجففة لمختلف الصناعات الخشبيةالتنبوءعن 
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EFFECT OF OXYTOCIN INJECTION AND COLLECTION INTERVALS ON
THE SEMEN OUTPUT AND QUALITY DURING BREEDING AND

NONBREEDING SEASON OF LOCAL MERIZ BUCKS.

HAWAR M. H. ZEBARI
Dept. of Animal production, Faculty of Agriculture & forestry, University of Duhok, Kurdistan Region-Iraq
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ABSTRACT
Four adult Meriz bucks raised at Animal Project, Faculty of Agriculture and Forestry, University of

Duhok were used to investigate the effect of injecting different doses of oxytocin (0, 5, 10 and 20 i.u.) on
semen traits during breeding and nonbreeding season.

Results revealed that injections of 5 or 10 i.u. oxytocin increased total number of spermatozoa by 331.0%
and 237.58% during nonbreeding season and breeding season, respectively. It seems that the optimum
interval from injection to collection semen was 5 minuts. During nonbreeding season a significant (P≤0.05)
improvement in ejaculate volume of the group that injected 5 i.u. oxytocin (0.66 vs. 0.53 ml), concentration
(278.5 vs. 156.25 x106), mass motility (4.12 vs. 3.12), individual motility (82.25 vs. 68.37 %) and live sperm
(83.80 vs. 69.58%) compared with the control group. While during breeding season injection of 10 i.u. of
oxytocin and semen collected after 5 min. of injection significantly (P≤0.05) increased ejaculate volume (0.93
vs. 0.62 ml), concentration (270.50 vs. 188.75 x106), no. of sperm/ejaculate (257.63 vs. 117.56 x106), mass
motility (4.07 vs. 3.25), individual motility (82.25 vs. 71.5 %) and live sperm (82.81 vs. 71.88%) compared
with the control.

KEYWORDS: Meriz bucks, Oxytocin, Semen characteristics, breeding, nonbreeding season.

INTRODUCTION

eriz goats are raised in Kurdistan region
primarily for their fine hair. They are

smaller in size than the native black goats, some
of them are white, red, or brown and some are a
mixture of these colors, and adapted to survive
under adverse conditions of feed limitations
(Alkass and Juma, 2005).

In flocks of goat in which large numbers
of spermatozoa must be collected from a few
bucks over a short period for artificial
insemination (A.I.),a substantial increase in the
output of spermatozoa per ejaculate per
buck would be an advantage (Alkass et al., 1996).
Furthermore, research conducted in bulls
(Milovanov et al., 1962 and Berdtson and Igboeli,
1988), buffalo (Ibrahim,1988),rams (Knight,1974;
Voglmayr,1975;Alkass and Ibrahim,1984; Alkass
et al.,1987 and Nicholson et al., 1999), bucks
(Alkass et al.,1996), rabbits (Fjellstrom et
al.,1968) and stallions(Cornwell et al.,1974) has
identified that oxytocin administration prior to
semen collection will improve ejaculate quantity
by increasing total sperm number per ejaculate

(Hass,2002). Also,Palmer et al. (2004) reported
that oxytocin adminstration facilitates semen
collection by electroejaculator. Therefore, this
study was conducted to investigate the optimum
dose of oxytocin and the interval between the
injection of oxytovin and semen collection during
breeding and nonbreeding seasons that would
produce the best semen characteristics in Meriz
bucks.

MATERIALS AND METHODS

four adult Meriz bucks maintained at Animal
Project, Faculty of Agriculture and Forestry,
University of Dohuk, were available for this
study. The experiments were a series of 4×4 Latin
squares design so that each animal received each
treatment once during the experimental period and
included the following:-

Expt. I. The effect of intravenously injection of
different doses of oxytocin (0, 5, 10 and 15 i.u.)
on semen characteristics. The interval between the
injection of oxytocin and collection was 10
minutes.

M
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Expt. II. The effect of collecting the ejaculate
at different intervals (0, 5, 10 and 20 min.) on
semen characteristics was investigated following
the IV injection of 10 i.u. oxytocin.

A single ejaculate was collected by
electroejaculator from each buck at 3rd day after
oxytocin injection during the nonbreeding season
(July, 2013) and breeding season (October, 2013).
The color was assessed according to the method of
Evans and Maxwell (1987). Ejaculate volume was
measured, and sperm concentration was
determined in duplicates by using a
haemocytometer counting chamber. The
percentage of mass and individual motility was
assessed according to Avdi and Terui (2004).The
percentage of live sperm was assessed according
to the method of Bearden et.al., (2004).The
percentage of abnormalities of sperm was
determined according to the method of Milovanov
(1960).

Least square analysis of variance was used for
statistical analysis of the studied traits (SAS,
2002). The module included the effects due to
animals, days and treatment, and effects were
assumed to be significant at P=0.05. The
differences between means were detected by the
Duncan multiple range test (1955).

RESULTS AND DISCUSSION

Results of the effect of different doses of
oxytocin on semen traits are presented in Tables
(1&2). The maximum number of spermatozoa per
ejaculate was increased significantly in bucks
injected with 5 i.u. oxytocin by (301.0 x106)
compared to control (91 x106). This increase was
associated with an increase in volume by (0.812
ml) and concentration by (342 x106/ml). Also,
intravenously injection with (5 i.u.) oxytocin
during nonbreeding season significantly (P≤0.05)
increased mass motility (4.25 vs. 3.25) and
individual motility (83.50 vs. 71.25%) compared
to control group. Seminal consistency and sperm
abnormalities were not affected significantly
(P≤0.05) by treatment. Also, IV administration of
(5, 10 and 15 i. u.) during mating season resulted
in a significant (P≤0.05) increase in number of

sperm per ejaculate (222.6, 256 and 246.8 x106),
respectevily. This increase in total number of
sperm per ejaculate was associated with an
increase in ejaculate volume (0.87, 1 and 0.93 ml)
and sperm concentration (245, 256 and 251.2
x106/ml), respectevily. However, other seminal
traits were not affected significantly by oxytocin
administration (P≤0.05).

This increase in sperm number following
oxytocin administration has been attributed to an
increase in smooth muscle contraction
surrounding the epididymis, which enhances
spermatozoa movement into the deferent duct
(Voglmayr, 1975). Oxytocin is also thought to
influence the secretion rate of the male accessory
gland, which, may account for volume increase of
the ejaculate (Ibrahim, 1988 and Knight, 1974).
Thus result revealed that the optimum dose of
oxytocin to attain the maximum response was 5
i.u. during non breeding and 10 i.u. during
breeding season. Previously, Knight (1974)
recorded that IV injection of 10 i. u. oxytocin to
rams 10 min before ejaculation increase the total
number of sperms per ejaculate by 45% and the
optimum dose was between 5 and 10 i.u.. Barwary
and Sleiman (2010) found that IV oxytocin
injection (5, 10 and 15 i. u.) into Karadi rams
produced an increase in the number of sperm per
ejaculate by 97.36, 159.83 and 98.42%,
respectively, and an increase of 59.60 and 15.38%
in the number of sperm per ejaculate was found
when Awassi ram was injected with 10 and 15 i.u.
of oxytocin, respectively. Also, revealed that
injection 10 i.u. of oxytocin injection resulted an
increase in the ejaculate volume and sperm
concentration by 26.21 and 163.55%, respectively,
in Karadi rams. Alkass and Ibrahim (1984) and
Alkass et al. (1987) concluded that IV oxytocin
injection with 10 i.u. resulted in an increase in the
total number of spermatozoa per ejaculate by 17.6
and 35.6%. However, Alkass et al. (1996)
reported that the dose of oxytocin which promoted
the maximum number of sperm per ejaculate of
native black bucks was 15 i.u.
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Table(1): Effect of oxytocin injection on semen characters of Meriz bucks during nonbreeding season (mean±SE).
Semen Characteristics Doses

0 i.u. 5 i.u. 10 i.u. 15 i.u.

Color (0-5) 3.12±0.51a 4.0±0.35a 3.62±0.37a 3.50±0.20a

Ejaculate Volume (ml) 0.475±0.12b 0.812±0.11a 0.750±0.10a 0.812±0.06a

Concentration(x106/ml) 193.50±40.80b 342.0±60.19a 177.5±22.55b 187.0±27.31b

No. of sp./ej. (x106) 91.20±20.88b 301.88±65.87a 133.75±26.51b 151.18±21.75a

Mass motility (0-5) 3.25±0.47b 4.25±0.25a 3.75±0.32ab 3.50±0.20ab

Individual mot. % 71.25±5.15b 83.50±3.96a 78.50±4.21ab 76.75±4.21ab

Live Sperm % 75.82±4.31a 83.79±4.04a 82.08±4.83a 81.08±4.13a

Dead sperm % 24.16±4.32a 15.65±4.07a 18.91±4.83a 17.91±4.13a

Head Ab. % 2.30±0.21a 1.35±0.49a 1.64±0.49a 2.02±0.42a

Neck Ab. % 0.41±0.20a 0.15±0.15a 0.58±0.34a 0.12±0.12a

Tail Ab. % 3.43±0.29a 1.91±0.51a 2.56±0.47a 2.90±1.10a

Total Ab. % 6.15±0.40a 3.41±1.06a 4.89±1.18a 5.05±1.53a

Interval between oxytocin injection and semen collection: 10 minutes
*Means with different letters for each characters alone are significantly different at (P ≤ 0.05)

Table(2): Effect of oxytocin injection on semen characters of Meriz bucks during breeding season (mean±SE).
Semen Characteristics Doses

0 i.u. 5 i.u. 10 i.u. 15 i.u.

Color (0-5) 3.87±0.12a 4.25±0.32a 4.12±0.12a 4.37±0.37a

Ejaculate Volume (ml) 0.50±0.08b 0.87±0.21a 1.00±0.5a 0.93±0.21a

Concentration(x106/ml) 220.00±3.80b 245.00±22.12a 256.00±8.89a 251.25±25.17a

No. of sp./ ej. (x106) 107.75±2.81b 222.63±65.17a 256.00±8.89a 246.81±68.62a

Mass motility (0-5) 3.87±0.12a 4.00±0.35a 4.12±0.12a 4.12±0.42a

Individual mot. % 79.25±0.75a 80.50±3.57a 82.25±1.93a 82.00±4.26a

Live Sperm % 82.25±1.30a 83.19±3.96a 84.08±1.72a 84.87±2.87a

Dead sperm % 17.69±1.29a 16.80±3.96a 15.92±1.72a 17.12±4.87a

Head Ab. % 1.26±0.17a 0.80±0.23a 1.37±0.22a 1.33±0.10a

Neck Ab. % 0.32±0.13a 0.10±0.01a 0.16±0.15a 0.25±0.16a

Tail Ab. % 1.64±0.13a 1.52±0.13a 1.72±0.05a 1.66±0.14a

Total Ab.% 3.22±0.34a 2.42±0.36a 3.25±0.41a 3.25±0.37a

Interval between oxytocin injection and semen collection: 10 minutes
*Means with different letters for each characters alone are significantly different at (P ≤ 0.05).

During the nonbreeding season collection of
semen after 5 minutes resulted in a significant
(P≤0.05) increase in number of sperms per
ejaculate (185.18 x106). This

increase was associated with an increase of
ejaculate volume (0.66 ml) and sperm
concentration (278.5 x106/ml). Also, a significant
(P≤0.05) increased in mass motility (4.12±0.23 vs
3.12±0.12), individual motility (82.25±5.79 vs
68.37±1.62%) and live sperms percentage
(83.80±5.38 vs 69.58±3.0) was noted as compared
with the control group (Table 3).

During breeding season i.v oxytocin injection
significantly affect semen characteristics after 5 to
20 minutes. Hence, collection of semen after 5
minutes resulted in an improvement of ejaculate
volume (0.93 ml), sperm concentration (270.5
x106/ml), number of sperms per ejaculate (257.6
x106), and significant (P≤0.05) increase in mass
motility (4.07±0.36 vs 3.25±0.1), individual
motility (82.25±4.11 vs 71.5±1.04%) and live
sperms percentage (82.81±3.52 vs 71.88%) as
compared with the control group (Table 4).

Our results confirms the result of Knight
(1974) who reported that the optimum interval
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between the injection 10 i.u. of oxytocin and
ejaculation was 5 to 10 min., and Alkass et al
(1987) and Alkass et al (1996) who concluded that
optimum interval is within 10 to 20 minutes.
While Bozkurt et al (2007) indicated that semen
volume, sperm concentration, total sperm number,
mass motility increased significantly in the groups

with 5 i.u. iv oxytocin injection at 10 minutes after
the injection of oxytocin compared with the
control group and observed that oxytocin
administration did not alter the semen viscosity,
individual motility and abnormal sperm rate at any
time in comparison with the control group.

Table(3): Effect of semen collection intervals after oxytocin injection on semen characters of Meriz bucks during
nonbreeding season (mean±SE).

Semen Characteristics Time of semen collection ( Minutes)

0 5 10 20

Color (0-5) 2.75±0.32a 3.75± 0.32a 3.50±0.45a 3.25±0.14a

Ejaculate Volume (ml) 0.53±0.07 b 0.66±0.13 a 0.50±0.01 b 0.56±0.06 b

Concentration(x106/ml) 156.25±13.6c 278.50± 26.6a 194.25± 26.9b 181.50±6.80 b

No. of sp./ eja. (x106) 85.06±13.8b 185.18±27.4a 97.13±13.49b 102.94±14.6b

Mass motility (0-5) 3.12±0.12b 4.12±0.23a 3.37±0.37ab 3.37±0.12ab

Individual mot. % 68.37±1.62b 82.25±5.79a 72.75±4.92ab 71.50±1.19ab

Live Sperm % 69.58±3.04b 83.80±5.38a 75.72±4.20ab 73.08±2.50ab

Dead sperm % 30.41±3.04a 16.22±5.36b 24.27±4.21ab 26.79±2.24ab

Head Ab. % 1.61±0.09a 1.84±0.91a 1.66±0.35a 1.18±0.23a

Neck Ab. % 0.30±0.21a 0.07±0.04a 0.35±0.19a 0.07±0.07a

Tail Ab.% 1.50±0.50a 1.20±0.20a 0.88±0.30a 1.05±0.12a

Total Ab.% 3.41±0.45a 3.11±0.30a 2.63±0.69a 2.31±0.36a

Oxytocin injection: 10 i.u. intravenuosly (IV).
*Means with different letters for each characters alone are significantly different at (P ≤ 0.05)

Table(4): Effect of semen collection intervals after oxytocin injection on semen characters of Meriz bucks during
breeding season (mean±SE).

Semen Characteristics Time of semen collection ( Minutes)

0 5 10 20

Color (0-5) 3.50±0.12a 4.0±0.42a 4.0±0.20a 4.0±0.20a

Ejaculate Volume (ml) 0.62±0.07b 0.93±0.06a 0.92±0.10a 0.87±0.07a

Concentration(x106/ml) 188.75±8.0b 270.50±44.8a 215.25±21.49ab 229±24.78ab

No. of sp./ eja. (x106) 117.56±13.0b 257.63±53.7a 188.93±17.87ab 197.81±17.6ab

Mass motility (0-5) 3.25±0.14b 4.07±0.36a 4.0±0.20a 4.0±0.01a

Individual mot. % 71.5±1.04b 82.25±4.11a 79.5±2.10ab 79.45±0.83ab

Live Sperm % 71.88±0.71b 82.81±3.52a 79.0±2.90ab 82.17±1.85ab

Dead sperm % 28.1±0.71a 17.2±0.52a 20.01±1.60a 20.2±2.98a

Head Ab. % 0.95±0.39a 0.80±0.21a 0.79±0.24a 0.98±0.16a

Neck Ab. % 0.02±0.02a 0.05±0.04a 0.12±0.07a 0.05±0.03a

Tail Ab.% 1.50±0.43a 1.14±0.35a 0.95±0.30a 1.0±0.33a

Total Ab.% 2.76±0.77a 2.0±0.49a 1.86±0.51a 2.26±0.47a

Oxytocin injection: 10 i.u. intravenuosly (IV).
*Means with different letters for each characters alone are significantly different at (P ≤ 0.05)

In conclusion, a single dose (5 i.u.)
intravenously injection of oxytocin enhances some
semen characteristics and the optimum interval

from injection to semen collection was 5 minutes
in both breeding and nonbreeding seasons.
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وفترات الجمع على كمية ونوعية السائل المنوي في ذكور المرعز المحلي داخل تأثير الحقن بهرمون االوكسيتوسين
موسم التناسل وخارجه

الخالصة
جامعة دهوك / قسم االنتاج الحيواني، فاكلتي الزراعة والغاباتتم استخدام اربعة ذكور من المرعز المحلي في مشروع

على مواصفات ) وحدة دولية20و10، 5صفر، (لدراسة تأثير الحقن بجرعات و فترات المختلفة  بالهرمون االوكسيتوسين 
.السائل المنوي في خارج موسم التناسل وداخلها

على % 237.85و % 331.0زاد من عدد الحيوانات المنوية بنسبة وحدات دولية قد 10و5اظهرت النتائج ان الحقن ب 
.التوالي في خارج واثناء موسم التناسل

وفي خارج موسم التناسل وجد . دقائق5واظهرت الدراسة ان افضل فترة بين حقن الهورمون وجمع السائل المنوي هي 
والحركة ) 106* 278.5الى 156.25من  (والتركيز ) مل0.66الى 0.35من (في كل من حجم القذفة )P≤0.05(تحسن معنوي 

%) 83.80الى 69.58من (وعدد الحيامن الحيوية %) 82.25الى 68.37من (والحركة الفردية ) 4.12الى 3.12من (الجماعية 

جمع السائل وحدات دولية من االوكسيتوسين وعند 10وفي اثناء موسم التناسل، اظهر حقن . مقارنة بمجموعة السيطرة
الى 188.75من (والتركيز ) مل0.93الى 0.62من (في حجم القذفة )P≤0.05(دقائق أرتفع معنويًا 5المنوي بعد 

والحركة ) 4.07الى 3.25من (والحركة الجماعية ) 106* 257.63الى 117.56من (وعدد الحيامن في القذفة ) مل/106*270.50
.  مقارنة بمجموعة السيطرة%)82.81الى 71.88من (ة الحيامن الحيوية ونسب%)82.25الى 71.5من (الفردية 


