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Abstract 
The study is conducted during the winter season of 2020 in two sits: the first in Bashiqa district 
(Tubazawa village), approximately 15 km east of Mosul city, and the second at the field of College 
of Agriculture and Forestry - Mosul University, approximately 6 km north of Mosul, to study the 
impact of supplemental irrigation on the traits of growth and feed yields of four species of peas 
(Ariare, Alia ire, Helaana, and Kaspe). The trial was applied depending on spilt plots by 
randomized block design with three replicates. The results show there is a supremacy of Ariare 
upon Helana and Kaspe in the traits of plant height, wet feed, and several horns and seeds at both 
study sites respectively, and the trait of dry peas yield at Tubzawa site, a kaspe class has supremacy 
in the trait of dry peas yields of other species at the Mosul site. The level of supplemental irrigation 
(T2) exceeded the level of leaves, a number of horns and seeds at the site of  Tubzawa, and the 
fourth irrigation level (T3) has supremacy in the plant height and the source of wet feed at both 
study sites and% leaves and the yield of dry feed and the number of horns and the number of seeds 
at the site of Mosul and exceeded the level of irrigation (T2 and T3) in the dry horns in both sites 
of the study. 
Keywords peas, species, supplemental irrigation  
Introduction  
 (Pisum sativum L.) Is a winter field crop belonging to fabaceae grown in various regions of Iraq 
under rainfall natural irrigation conditions (without human intervention). The crop has a short 
growth season at approximately four months. Its seeds are used to feed humans, and the vegetative 
parts and dry harvest residues are used as fodder for herbivores (Sofia, 2003) as well as green 
fertilizers to improve the properties of natural soils (Ayesh, 2006). It considers the highest yield 
of leguminous crops compared to other natural irrigation crops. The field peas crop has a relatively 
short growing season and consumes less water compared to other large-leaf field crops such as the 
sunflower and safflower (Johnson et al., 2002) and despite the great development in devising and 
inserting new species to Iraq, which are characterized by their ability and suitability for 
environmental conditions, the yield of peas remained low when compared to the yield of developed 
countries. Rajbo (2009) notes there is significant supremacy of two species Dunwa and Local 
check in the trait of seed yield of 358.0 and 357.0 kg/dunum upon seed yield of other species 
Helena, Kaspa, and ICARDA Check, respectively. 
Muhammad (2013) found that mammoth melting class surpasses in yield dry speed upon Thomas 
Laxton, Petit Provencal, Spring, as it gives the highest dry seed yield of 2281.48 and 3021.91 kg/h 
at the Rashidia and Salihyia sites, respectively. The results of Mohammed and Saleh (2012) 
indicated that parafield has significant superiority in the class Santi as it gives the highest yield of 
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dry seeds of (1291.81) kg/h in the first season of agriculture. The cultivation of this crop is still 
relatively limited in the natural irrigation area which relies on rainwater for irrigation and is not 
commensurate with the importance of this crop as food for humans or as fodder for animals. It is 
known that the main determining factor for yield in neutral irrigations is rains, which in recent 
years has been characterized by recurring confinement during the plant growth period, so solutions 
must be developed for this interruption, some of these solutions is to add a limited number of 
complementary irrigations during the period of plant growth. When the rains retardation, the 
purpose of supplemental irrigation is not to get the highest yield but to increase and stabilize yield 
by mitigating the impact of the lack of rainfall in the natural rainfall area (Arab Organization for 
Agricultural Development, 1998). Between Rasaei et al., 2012, in a study using four levels of 
supplemental irrigation without irrigation and one irrigation in the flowering stage and another in 
the stage of formation of buds and the other in the flowering stage + buds formation, the results 
showed superior treatment of supplemental irrigation at the flowering stage + buds formation stage 
on other stages in the yield of dry seeds, biological yield, number of seeds/horns and number of 
horns/plant. Al-Jubouri and Al-Jahshi, 2018, explain in a study comparing species of peas under 
two levels of irrigation exceeded the treatment of supplemental irrigation in the total seed yield 
without irrigation (relying on rain only) at the al-Thalja site by an increase of 16.21%. Due to the 
few studies that involved supplemental irrigation in semi-guaranteed areas of rain, we have carried 
out this research to find out the best species and the number of irrigations to reach high and stable 
yields in these areas. 
 
Materials and Methods  
The experiment was carried out during the 2020 winter agricultural season in two sites: the first in 
Bashiqa district (the village of Tubzawa), about 15 km east of Mosul, and the second in the fields 
of the College of Agriculture and Forestry - Mosul University, approximately 6 km north of Mosul. 
Each site included two factors: the first included four species of peas: Ariare, Aliaire, Helana, and 
Kaspe, and the second factor included four levels of irrigation, the details of which are explained 
in table 1, and the irrigation was carried out in a spraying method at a rate of 25 mm per lung 
sprayed on plants. Using a pot with a perforated drainage end (simulation of the sprinkler irrigation 
method) equivalent to 25 mm of rain, which was calculated by dividing the volume of water added 
to the board (cm) over the area of the board (cm) and converting it into millimeters (Nori, 2005), 
planting was done on 16 January 2020 at both sites and the one experimental unit contained six 
lines 6 m long per line and a distance of 20 cm between one line and another, the experiment was 
applied according to the system of a split plot designed by (RCBD) repeated three times.  
The levels of each worker were distributed to the experimental units randomly where irrigation 
levels were placed in the main plots while the varieties were placed in secondary panels, and the 
following qualities were studied: plant height (cm): measured from the surface of the soil to the 
end of the leaf, and the percentage of leaves (%): five plants were taken from each type and the 
leaves were separated from the stems and placed in separate bags from the stem, Then dried it in 
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an electric oven at a temperature of 70 m for 72 hours and then the leaves and stems were weight 
individually and calculated the percentage of papers by the equation: (Ali, 2011) 

The wet food yield (ton/h) is estimated 2 m length of middle lines and direct weight after the 
harvest in the precise scale and the numbers converted into tons/e, dried part of the wet yield (1 
kg) for all factors by placing it in an electric oven at a temperature of 70 m for 72 hours and 
reaching the desired weight, then the dry yield was calculated, dry weight was calculated by precise 
scale, based on of the percentage of dry material in the plant sample according to the following 
equation: (Al-Jarisi, 2011)  

% dry matter = 100- moisture percentage (%)  
The dry food yield was estimated by multiplying the percentage of dry matter by wet matter 

yield to get the dry food yield and converted the numbers into tons/h. The seed yield and its 
components were calculated: the number of buds/plants, the number of seeds per buds, and the 
yield seeds (kg/h), the seeds were collected from the middle lines of each experimental unit at the 
beginning of the yellowing of the lower buds to avoid seed break-up at an average specimen of 1 
m2 per sample and then weighed by a laboratory balance. The data for the qualities studied were 
analysed according to the split-plot system in a factor experiment by designing the entire random 
sectors individually in each location and used the Duncan multi-range test to compare between 
factors averages for each source of variation, according to al-Rawi and Abdul Aziz (2000). 
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Table (1) Shows supplemental irrigation levels with addition time and codes that represented each 
level 
 
Supplemental 
irrigation levels 

Irrigation 
times 

Addition time Code of 
each level 

Level I None  Control (no-irregation) T0 
Level II One time No additive to the rain depended  + on 

watering one at the precipitation in mid-
March. 
 

T1 

Level III Two times No additive to the  rain on rainwater + 1 
reh at the precipitation in mid-March, reh 
at the precipitation at the end of March 

T2 

Level IIV Three times  No rainwater additives depened  to the 
reliance on + 1 REE at the precipitation 
in mid-March REE at the end of March 
REE in mid-April. 

T3 

 
The effect of species on the q taits  of vegetative growth, wet and dry fodder yield and  dry seeds 
yield and its components : 
The results in a table (2) indicate a significant effect among the varieties in the characteristic of 
plant height, as the Aliaire class supremacy upon ariare, Heana and Kaspe varieties by giving the 
highest rate of plant height and an increase of 21.8%, 41.0%, 30% in the site of Topzawa, 5.86%, 
33% and 21% in Mosul compared with others types respectively. While the class Helana shows 
the lowest height of the plant amounted to 43.75 cm at the site of Tubzawa and 41.67 cm at the 
site of Mosul, the reason for the superiority in this characteristic according to the interfering 
between genetic and climatic factors. Mohammed (2013).  
The leaves percentage trait did not act the same as the plant height trait in the two sites of the study, 
but differently, it shows a significant at the site of Tubzawa of the class Ariare by the percentage 
of leaves on the varieties Aliaire, Helana and Kaspa and by an increase of 8.86%, 16.0% and 23.2% 
respectively. 
At the site of Mosul, Ariare leaves superpasses Kaspa by 13.1% and did not show a significant 
difference with the percentage of aliaire and Helana leaves. The reason for the superiority of the 
leaves in this class is due to its genetic nature, the varieties differ from each other in the number 
and percentage of leaves (Dulaimi, 2008). The results in table 2 indicate that there are significant 
differences between the varieties in the traits of wet fodder at the two sites of the study, so the 
class Aliaire supplied wet yield by 12.68%, 28.7%, 11.52% which is the highest rate at the 
Topzawa site and 22.22%. 7%, 12.6%, and 26.3% in Mosul, respectively, compared to Ariare, 
Helana and Kaspe, while the lowest wet yield achieved at the Tubazawa site was 20.33 tons of 
helana. At the Mosul site, kaspe had the lowest wet yeid of 22.42 tons per ton. The reason for 
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Aliaire's superiority in wet fodder yield is due to its supremacy in the height of the plant, which 
was positively reflected in the increase in the fresh fodder yields. This result is consistent with 
what Al-Jubouri and Al-Jahshi (2018) said . 
Kaspem's dry fodder yeild did not differ significantly with aliaire's dry fodder yield, at the site of 
Mosul, the dry fodder yield act the same as the wet fodder yield in same location, the dry fodder 
yield of ariare is supremacy upon dry fodder yeild of Ariare and Helanao Kaspem with significant 
percentage reach to 21.6%, 42.57% and 31.38% respectively, and the lowest dry fodder yield for 
helana Reached 4.8 tons/h in the study sites Tubzawa and at the site of Mosul reached 4.52 tons/h. 
The reason behind the superiority of Aliaire's feed may be due to its superiority in wet fodder yield 
its supremacy upon wet yield, as it is known that there is a relation between these two qualities. 
These results agree with Qasim's (2007) results . 
The data are shown in table (2) show significant differences between the varieties in the traits of 
the number of buds/plants in the site of Tubzawa, as the Aliaire class significantly the number of 
buds ariareo Helana and Kaspa with an increase of 25.5% and 19.19. 1% and 11.7% horn/plant, 
and at the site of Mosul the Aliaire class is supremacy by the number of horns/plant upon the 
number of ariare and Helana buds by an increase of 4.87% and 6.1% and did not differ significantly 
with the number of class Kaspa horns, the reason of the superiority of the class Aliaire in the 
number of peas/these traits is characterized by its influence on the environmental conditions 
surrounding the plant, and we can also explain why the species vary in the number of budsto by 
the ability species to express its genetic contents (Al-Ani and Abdul Jabbar, 2017.( 
This result is consistent with abbas (2012) and Adi's matloob (2002). Table (2) shows that there 
are significant differences between classes in the trait of seed/buds number, at the topzawa site, 
aliaire' seed/buds is supremacy upon Helana and Kaspe in the number of buds, , with an increase 
of 17.39%, 21.73% and 10.86%, respectively. At the site of Mosul, the superiority of the same 
class was on the number of seeds/buds for both species ariare and Helana, which did not differ 
significantly with the number of seeds/buds of kaspe class and the lowest number of seeds/pods 
was recorded at the Helana class at the Site of Tubzawa and Mosul reached 3.6 and 3.3 seed/buds 
respectively. The difference between species in the traits of seeds/pods may be due to the suitability 
of the environmental conditions of the class, especially the temperature and relative humidity as 
well as the humidity available to the plant, and these factors combined affect the formation of 
flowers and the fruit setting and maturity of the fruits, thereby determining the number of buds and 
the number of seeds/pods. 
1This is agrees with walton (1991) and Berhe (1999). The data in table (2) show significant 
differences between varieties in the traits of the total dry seed yeild at the site of Topzawa, Aliaire 
has supremacy upon Heana and Kaspa in the number of the dry seed yield, with an increase of 
18.75%, 18.75 and 12.5%, respectively. At the Mosul site, Kaspa has supremacy in the number of 
dry seed yield upon Ariare, Aliaire, and Heana in 20.77%, 7.1%, and 7.15% respectively. The 
superiority of Aliaire class with a dry seed at the Topzawa site and the kaspa class at the Mosul 
site may be due to their superiority in the number of buds/plant and the number of seeds/buds. This 
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result is in line with those of Abdel Moneim and Mohamed (2009). Ali et al. (2005), Matloub Isho 
(2001), Aishu et al. (2007) 
 Table (2): The effect of varieties on the qualities of vegetative growth, wet and dry fodder yield, 
and   Dry seed yield and its components ..  

Plant 
hight  

Leaves 
% 

Wet yield 
fodder % 

Dry yield 
fodder % 

No. Of 
peas 
/plant 

No. Of 
seeds 
/pea 

Dry peas 
yield % 

    Traits 
  
Species  
Tabzawa 

58.0 b 23.7 a 24.83 ab 5.8 b 7.0 d 3.8  bc 1.3  c Ariare 
74.17 a 21.6 b 28 .54 a  6.9 a 9.4 a 4.6 a 1.6 a Aliaire 
 43.75 d 19.9  b 20.33 b 4.8 c 7.6 c 3.6 c 1.3 c Helana 
51.92 c 18.2  c 25.25 ab 7.0 a 8.3 b 4.1 b 1.4 b Kaspe 

Mosul  
Ariare 58.84 b 21.3 a 23.5 bc 6.17 b 7.8 bc 3.3 b 1.22 c 
Aliaire 62.50 a 21.8 a 30.42 a  7.87 a 8.2 a 4.4 a 1.43 b 
Helana 41.67 d 22.2 a 26.58 b 4.52 c 7.7 c 3.5 b 1.26 c 
Kaspe 49.34 c 18.5 b 22.42 c 5.40 d 8.1 ab 4.2 a 1.54 a 

 
The impact of supplemental irrigations on vegetative growth, wet fodder yield, dry seed yield, and 
its components   
The reason for the addition of supplementary irrigation is  increase in the traits of plant height, 
with the increase in the number of irrigation the plant high increased from the first level of 
supplementary irrigation T0) to reach the highest level at the level of irrigation IV (T3) and an 
increase of 35.1%, 22.82% and 6.62% compared with the levels of irrigation T0, T1 and T2 at the 
Site of Tubzawa, respectively, The fourth level T3 at Mosul achieved the highest increase of the 
plant by an increase of 35.7%, 14.5% and 10% respectively, while it was lower high of plant  in 
the first irrigations in both sites the vailability of mo along with others growth factors increased  
nutrients absorption from the soil and make them accessible to the root hairs, this led to an increase 
in the process of cell division and growth, thus this increase was positive one in plant height, but 
the decrease in plant height at the level of first irrigation (T0) may be due to lack of moisture that 
exposed the plant to water potential , which caused a lack of facilitation Growth elements, 
especially the nutrients of the roots, and this caused shrink of cells and decrease of its division , so 
the plant hight decrease (Abdulaziz, 2008 .( 
The levels (T0,T1,T2) at The Tubzawa site were 4.3%, 37.6%, and 46%, at Mosul site 8.3%, 
15.4%, and 34%, respectively, and the lowest wet yeild T0- at the Topzawa site was 17.08 kg/h 
and in Mosul, it was 19.6 tons/h. The reason for this superiority in the wet yield of the level of 
irrigation T3 may be due to the same reasons mentioned when discussing the traits of plant height 
in addition to its superiority in the height of the plant, which was reflected positively on the wet 
fodder yield and this is in line with these results in line with the results of Muhammad (2007). The 
Data referring to supplemental irrigation levels shown in the table referred to earlier indicate 
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significant differences between irrigation levels in the leaves ratio, at the site of Tubzawa, the 
percentage of leaves of the third level (T2) has supremacy upon the percentage of leaves of the 
second and fourth levels T1 and (T3) and did not differ significantly with the ratio of the first level 
papers (T0, and at the site of Mosul there were no significant differences between the first levels 
(T0), the third (T2) and the fourth (T3) in the ratio with leaves of the first level (T0), and at the 
site of Mosul there were no significant differences between the first levels (T0), the third (T2) and 
the fourth (T3) in the ratio of their respective leaves and the lowest percentage of leaves. At the 
Mosul site, it is 19.6% of the second irrigation level (T1), which differed significantly from the 
percentage of other irrigation levels. 
The difference between irrigation levels in the traits of the leaves ratio may be due to the difference 
between species in the number of leaves (Ghazal, 2012). The characteristic of the wet fodder yield 
was affected by supplementary irrigation levels at the two study sites. The wet fodder yield act 
similar to that of plant height at the study sites, the level of supplementary irrigation 4T3) 
supermacing and achieving a higher rate than the result of al-Jubouri and Al-Jahishi (2018). The 
results in a table (3) indicate that there are significant differences between irrigation levels in the 
traits of the dry fodder yield as these traits act the same behavior as the wet fodder yield at the two 
sites and also followed the same behavior at the two sites of the study, and at the site of Tubzawa 
there was significant step increase with the increase in the number of irrigations from the level 
First T0) to level two (T1) and then level three T2) down to level four (T3) and the fourth level 
T3) supremacy in the dry fodder yeild with a significant rate reached 43.2%, 39.4% and 24% on 
Respectively, the significant increase at Mosul's site was at the same level as T3) and an increase 
of 29.4%, 31.9% and 14.47% over the previous order. The reason for the superiority of the T3 
level may be due to its superiority in the wet fodder yield at the two study sites. 
This result is consistent with a similar one previously mentioned by Al-Jubouri and Al-Juhaishi 
(2018). The data referred to in the above-mentioned table show that there are no significant 
differences between the levels of supplementary irrigation in the number of buds/plants at the two 
study sites, except for the significant difference between the second level T1) and other irrigation 
levels (T0, T2, and T3) at the Topzawa site only, which did not differ with each other. The data in 
a table (3) show moral differences between supplementary irrigation levels at the Tubzawa site, 
the third irrigation level (T2) has supremacy in the number of seeds/horns over the number of t0, 
T1, and T2 levels and by more than 13.6%, 6.8% and 27.0% respectively, and in the position of 
Mosul was the superiority of the fourth level of irrigation T3) which achieved an increase in 
irrigation levels T0 and T1 of 16.65 and 11.9% respectively, and did not differ significantly with 
the number of seeds of the third irrigation level (T2) 
This oscillation between irrigation levels in the form of seed/buds maybe because the fruit setting 
and seed formation depends not only on moisture but also on other factors such as soil fertility, 
temperature, atmospheric humidity, etc., and may not all be good during fruit setting and seed 
formation (Ghazal, 2012). The results referred to in table 3 showed significant differences between 
irrigation levels in the traits of the total dry seed yield at the study site. At the Tuzawa site, the 
third irrigation levels (T0 and T1) achieved the highest dry seed yield of 1.5 tons /e for both levels 
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and did not differ significantly with their dry seed output, while the first irrigation level (T0) 
recorded the lowest dry seed yield reached 1.2 tons/h, which differed significance with the dry 
seed product for the second irrigation level (T1), which reached the output of dry seeds 1.4 tons/h, 
which in turn differed significant with the seed yield with the levels of irrigation III and IV (T2 
and T3). The third and fourth levels of dry seed may be due to their superiority in the number of 
seeds/pods and dry seed yield. 
Table (3) The effect of complementary irrigation levels on vegetable growth qualities, the yield of 
flour and dry feed, and the yield of dry seeds and their components. 

Plant 
height  

Leaves 
% 

Wet yield 
fodder % 

Dry yield 
fodder % 

No. Of 
peas 
/plant 

No. Of 
seeds 
/pea 

Dry peas 
yield % 

    Traits 
  
Levels  
Tabzawa 

44.08c 20.9ab 17.08c 4.52b 8.3a 3.8bc 44.08c T0 
52.42b 20.3b 20.08b 5.62c 7.1b 4.1b 52.42b T1 
63.42a 21.8a 30 .20a 6.42b 8.7a 4.4a 63.42a T2 
67.92a 20.3b 31.58a 7.96a 8.3a 3.7c 67.92a T3 

Mosul  
40.17c 40.17c 20.8ab 19.6b 5.21c 7.6a 3.5b T0 
53.42b 53.42b 19.6b 25.42a 5.03c 7.6a 3.7b T1 
56.25b 56.25b 21.4a 27.58a 6.32b 7.8a 4.0b T2 
62.50a 62.50a 22.1a 30.08a 7.39a 8.3a 4.2a T3 

 
The effect of overlap between varieties and levels and supplemental irrigation on vegetative 
growth and the wet and dry  fodder yield, dry seeds, and its components: 
The effect of the overlap between the varieties and the levels of supplementary irrigation 
significant in the height of the plant, the class Aliaire with the level of supplementary irrigation 
shows the fourth level of the highest height of the plant is 86.3 cm at the site of Tubzawa and 71.67 
cm at the site of Mosul, and the lowest height of the plant was 33.0 cm from the overlap of the 
class Helana with the first irrigation level 33.0 cm and 29.0 cm at the sites of Tubzawa and Mosul 
respectively . 
Table data (4 and 5) show significant differences in the overlap between varieties and irrigation 
levels in the percentage of leaves at the Tubzawa and Mosul sites. The overlap of the class between 
Ariare and the third irrigation level achieved the highest leaf ratio at the Topzawa site at 25.0%, 
while the lowest percentage of leaves in the same location of the helana class overlapped with the 
fourth irrigation level was 15.7%. While the site of Mosul recorded the lowest percentage of leaves 
from the overlap of the class Ariare and the level of irrigation 17.3%, and the highest percentage 
of leaves from the overlap of the Class Aliaire and the fourth irrigation level was 28% . 
The results in the tables (4 and 5) show that there was an overlap between the varieties and the 
levels of supplementary irrigation in the traits of fresh fodder yield, which was the highest wet 
yield of kaspe class with the fourth supplementary irrigation level of 38.0 tons/h, and at the site of 
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Mosul was The highest wet yield of the Aliaire class with the third and fourth of supplementary 
irrigation level was 35 tons/e, while the lowest wet fodder at the site of Tubzawa 10.3 tons/e of the 
interference of the Class Helana and the level of first irrigation, At the Mosul site, the lowest source 
of wet fodder was 17.0 tons /h from the overlap of the class and the level of irrigation first. 
Table data (4 and 5) indicate that there is a significant overlap between the varieties and the levels 
of supplementary irrigation in the traits of the dry fodder yield, as the overlap of the Kaspa class 
with the fourth level gave the highest dry fodder yield is 9.73 tons /e at the Topazawa site, while 
the superiority in the dry fodder yield at the Mosul site for overlap between the Aliaire class and 
the first irrigation level was 9.68 tons/h. 
Data in tables 4 and 5 show a significant overlap between varieties and levels of supplementary 
irrigation in the number of buds /plants, The highest number of buds recorded at the site of the 
Topazwa of the overlap of the classaliaire and the level of fourth irrigation was 9.4 buds/ plant, 
and the lowest number of buds/ plant is from the interference of the class Ariare and the second 
level of irrigation reached 6 buds/ plant, while the lowest number of buds recorded at the site of 
Mosul was from the overlap of the class Ariare and the first level irrigation is 6 herns/plant. 
Table data (4 and 5) show a significant overlap between varieties and irrigation levels in the 
number of seeds/buds at the study sites 
The lowest number of seeds/horn scored by heana class by interfering with the level of first 
irrigation in the site of Topzawa is 3.0 seeds/buds, and was the highest number of seeds/ buds the 
class  ariare recorded by interfering with the second level of irrigation  5.0 seeds/buds , At the 
Mosul site, the lowest number of seeds/buds from ariare overlap and the second irrigation level 
was 2.8 seed/ buds, while aliaire's overlap with the third irrigation level recorded the highest 
number of seeds/buds at 5.0 seeds/pea . 
The data in tables (4 and 5) show that there was significant overlap between the varieties irrigation 
levels, as aliaire achieved the highest dry seed product with the third irrigation level of 1.8 tons/h, 
and the lowest dry seed yield recorded from the overlap of the Heana class and the first irrigation 
level at the site of Tobzawa, and at the site of Mosul achieved the highest dry seed yield from 
kaspa overlap and the third irrigation level was 1.75 tons/e, while the lowest dry seed yield 
recorded from the overlap of the class Ariare and the first irrigation level reached 1.0 tons//h 
Table (4) Overlap between varieties and levels of supplementary irrigation in vegetable growth 
qualities, the harvest of flour and dry feed, and the yield of dry seeds and their components at the 
Topzawa site 

Plant 
hight  

Leaves 
% 

Wet 
yield 
fodder 
% 

Dry 
yield 
fodder 
% 

No. 
Of 
peas 
/plant 

No. Of 
seeds 
/pea 

Dry 
peas 
yield 
% 

     
Supplemental 
irrigation 
level  

Species  

Tabzawa  
44.08c 45.0 ef 22.7 ab 17.0 de 4.1 h 7.0 e-g 4.0 c-g T0 Ariare 

 
52.42b 53.0 de 24.3 a 22.7 cd 5.7 eh 6.0 g 3.5 hi T1  
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63.42a 65.0 b 25.0 a 29.7 b 6.1 c-f 7.6 c-f 4.3  b-
e 

T2 
 

67.92a 69.0  b 22.7 ab 30.0 b 7.2 b-
d 

7.3  d-
g 

7.3 hi T3 
 

62.67 
bc 

19.0 c-e 22.3 cd 5.4  fg 9.7 b 4.3 g-d 1.5 bc T0 Aliaire 
 

66.67 b 21.0 a 27.7 cb 6.8 c-f 7.3 d-
g 

B9.7 1.5 bc T1 
 

81.0 a 23.3 ab 32.8 ab 8.1 b A11.0 73 d-
gd 

1.7  ab T2 
 

86.3  a 23.3 ab 31.0 b 7.5  bc 9.7 b 4.5 a-c 1.8 a T3  
33.0 g 17.7 d-f 10. 3 f 2. 7 i 8.3 d-f 3.0 i 1.0 h T0 Helana 
41.3 e-
g 

22.3 ab 13.7 ef 4.2 h 6.3 fg 3.8   e-
g 

1.13 
gh 

T1 
 

50.7 de 15.7 f 30 b 4.8 gh 8.7 b-
d 

C-g4.0 1.36 c-
f 

T2 
 

50.0 de 19.9 b 27.0  bc 7.4 bc 7.0 e-
g 

3.4  hi 1. 6 bc T3 
 

33.7 g 18.0 d-f Df 18.7 E-g5.8 8.3 b-
e 

4.1 c-f F-g1.2 T0 
Kaspe 

48.7 de 18.3 d-f 16.3 df E-g5.8 8.7  b-
d 

3.9 d-g Bc1.6 T1  

57.7 d -
b 

16.7 e-f 28.3 bc 6.8 c-f 7.3 d-
g 

4.7 ab 1.43  
cd 

T2  

51.9 c 18.2 c 38.0 a 9.73 a 9.0   bc 3.7 f-h 1.5 bc T3  
 
Table (4) The effect of the overlap between varieties and levels of complementary irrigation on 
the characteristics of vegetable growth, the yield of flour and dry feed, and the yield of dry seeds 
and their components at the Mosul site. 

Plant 
height 
(cm) 

Leaves 
% 

Wet 
yield 
fodder 
% 

Dry 
yield 
fodder 
ton/h 

No. 
Of 
peas 
/plant 

No. Of 
seeds 
/pea 

Dry 
peas 
yield 
ton/h 

Supplemental 
irrigation level  

Species  

Mosul  
45.0 ef 22.7 ab 17.0 de 4.1 h 6.0 e 3.1 ef 1.0 h T0 Ariare 

 
53.0 de 24.3 a 22.7 cd 5.7 eh 7.0 c-

e 
2.8 f 1.34 d-

f 
T1 
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65.0 b 25.0 a 29.7 b 6.1 c-f 7.3 c-
e 

4.0 b-
d 

1.22 fg T2 
 

69.0  b 22.7 ab 30.0 b 7.2 b-d 10.7 a 3.4 ed 1.33  
d-f 

T3 
 

62.67bc 19.0 c-e 22.3 cd 5.4  fg 8.3  bc 3.9 b-
d 

1.25 e-
g 

T0 Aliaire 
 

66.67 b 21.0 a 27.7 cb 6.8 c-f 9.7   ab 4.3  b 1.44  
c-e 

T1 
 

81.0 a 23.3 ab 32.8 ab 8.1 b 7.3   c-
e 

5.0  a 1.50 b-
d 

T2 
 

86.3  a 23.3 ab 31.0 b 7.5  bc 7.3   c-
e 

4.3  b 1.53 b-
d 

T3 
 

33.0 g 17.7 d-f 10. 3 f 2. 7 i 8.7   bc 3.6 c-e 1.08 
gh 

T0 
Helana 

41.3 e-g 22.3 ab 13.7 ef 4.2 h 7.3 c-
e 

3.5 ed 1.17   f-
h 

T1 
 

50.7 de 15.7 f 30 b 4.8 gh 8.3 bc 3.0 ef 1.36  
c-f 

T2 
 

50.0 de 19.9 b 27.0 bc 7.4  bc 6.3   bc 3.8   b-
d 

1.43 c-
e 

T3 
 

33.7 g 18.0 d-f Df 18.7 E-g5.8 C-
e7.3 

Ed3.4 1.20 fg T0 
Kaspe 

48.7 de 18.3 d-f 16.3 df E-g5.8 8.0 b-
d 

4.1 bc 1.56 
bc 

T1  

57.7 d-b 16.7 e-f 28.3 bc 6.8  c-f 8.3   bc 4.0  b-
d 

1.64 
ab 

T2  

51.9 c 18.2 c 38.0 a 9.73 a 8.6 bc 5.0 a 1.74 a T3  
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