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ABSTRACT 

Mishkhab Rice Research Station at Najaf province in Iraq -conducted at Al Experiment wasA field       
during 2019-2020 rice season, which is located between N 0o17´4.5075 and E 40o54´29.6959,assess 
Analysis Of  The influence of irrigation and tillage patterns on yield and its components for five rice 
varieties under the System of Rice Intensification (SRI). The trial was performed as split split plot in 
based on a randomized complete blocks design (RCBD) having three replications. The experiment 
parameters of the irrigation patterns were : daily irrigation and intervals irrigation (3 days, 6 days, 
and 9 days intervals) with five varieties of rice: Anbar 33, Jasmine, Mishkhab 2, , Baraka and Dijla . 
The Tillage pattern:  Soil tillage and the non-Tillage,  by using principles of the System of Rice 
Intensification (SRI) are: transplanted  method, and seedlings were transplanted  pattern square 
30×30 cm between other with one seedlings per hill and early transplanted 15 days seedling old. 
The results of this research showed that there are significant differences in the yield and its 
components (The number of active tillers, weight of 1000 grains, Sterility percentage, Grain yield 
and biological yield) with the interval of irrigation each 3 days under a non-tillage soil compared 

with 9 days interval. 
 

Keywords/ Rice, Irrigation periods, Tillage soil system and the non-Tillage soil system, System of 
Rice Intensification (SRI) Sterility percentage 

 

 (SRI)ذأشُز أًَاط انزٌ وانحزاشح فٍ انحاصم ويكىَاذه نخًسح أصُاف يٍ انزس ذحد َظاو انركصُف نهزس
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 جايؼح تغذاد            -كهُح انؼهىو و انهُذسح انشراػُح  -7
 انشراػحوسارج  –دائزج انثحىز انشراػُح   -2
 جايؼح تغذاد                                         -كهُح انؼهىو و انهُذسح انشراػُح  -3
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 انًسرخهص
دائزج انثحىز انشراػُح  -إنً لسى تحىز انُجف الأشزف  أجزَد ذجزتح حمهُح فٍ يحطح تحىز انزس فٍ انًشخاب وانراتؼح      

تهذف دراسح  E 44316.12وطىل  N 37536.77و انىالؼح تٍُ خطٍ ػزض  2121-2179خلال  انًىسى انشراػٍ انصُفٍ 

انرجزتح َفذخ (. SRI)ذأشُز أًَاط انزٌ وانحزاشح انًخرهفح فٍ انحاصم ويكىَاذه نخًسح اصُاف يٍ انزس ذحد َظاو انركصُف نهزس
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ذًصهد , وتصلاشح يكزراخ Split Split Plot))ترزذُة الأنىاح يُشمح انًُشمح ( RCBD)ػهً وفك ذصًُى انمطاػاخ انراو انرؼشُح 

ونخًسح , َىو 9انزٌ تفاصهح كم , َىو 6انزٌ تفاصهح كم , َىو 3انزٌ تفاصهح كم , انزٌ انُىيٍ: يؼايلاخ انرجزتح ًَظ انزٌ

ذحد َظاو انرزتح انًحزوشح وَظاو انرزتح انغُز : وًَظ انحزاشح. دجهح , انثزكح , 2يشخاب, انُاسًٍُ ,33ػُثز: اصُاف يٍ انزس

انشرال ػهً , َىو 75تطزَمح انشرال تؼًز : وهٍ( SRI)يحزوشح، وخضؼد انًؼايلاخ وفك انشراػح تًثادئ َظاو انركصُف نهزس 

تُُد َرائج انثحس وجىد . ٍُ خظ واخز، وتشرهح واحذج فٍ انجىرجسى تٍُ شرهح واخزي وت 31×31يسافاخ وتًُظ انشرال انًزتغ 

 7111ػذد انفزوع انفؼانح، وسٌ )َىو ذحد ًَظ ػذو انحزاشح فٍ صفاخ انحاصم ويكىَاذه  3ذفىق يؼُىٌ نؼايم فاصهح انزٌ كم 
 . ٍ أػطد ألم يرىسظَىو انر 9يمارَح يغ فاصهح انزٌ كم ( حثح، َسثح ػذو انخصة، حاصم انحثىب، وانحاصم انثاَىنىجٍ

 .، انحاصم ويكىَاذه(SRI)َظاو انركصُف نهزس , ًَظ انحزاشح, ًَظ انزٌ, انزس: انكهًاخ انًفراحُح
 

INTRODUCTION 
      In Iraq  the Rice is one of the basic crops 
and comes after wheat and barley in the 
cultivated and productive areas, in 2019 rice 
was planted with a total area of 
approximately 127,673 hectares and 
produced approximately 574,705 tons of raw 
rice, with a productivity rate of 4.5 ton.h-¹. 
(Central Statistical Organization. 2019).The 
average production unit area is little, 
compared with the production of Arab 
countries, the reason for that is come back to 
 the weak of soil fertility. In Iraq  usually they 
are using Successive cultivation which is 
cultivation the wheat crop after rice, and that 
led us to stresses the soil. Also use a 
traditional irrigation method, which is to flood 
the crop with water at a level of 5-10 cm 
throughout the period of growth, as this 
method requires the disposal of large 
quantities of water, which is difficult to 
provide for irrigating rice fields at a time of 
water scarcity in Iraq annually, especially in 
the summer season, which requires the 
provision of quantities of water due to high 
temperatures, and accordingly, the areas 
planted with the rice crop fluctuate as a result 
of its dependence on the amount of available 

water annually.  
      In addition to its impact on the nature and 
quantity of production, water resources are 
the main determinant of agricultural 
production and expansion, especially in arid 
and semi-arid areas, and the agricultural 
sector is the main consumer of water (Al-
Badri. 2010). Irrigation is considered the 
primary factor for raising the productivity of 
lands in the world. According to the Food and 

Agriculture Organization of the United 
Nations )FAO( roughly 21% of the world’s 
croplands are irrigated, but they produce 
around 40% of the global harvest. In 
developing countries, irrigation also improves 
economic returns and can boost production 
by up to 40%, but due to poor management 
about one-third of the world’s irrigated lands 
have reduced productivity.(FAO, 2019). In the 
case of Iraq, about half of Iraq’s farmers 
would directly benefit economically from 
improvements in the irrigation based on 
international experience confirming that 
irrigation development can have a significant 
positive effect on the situation of financially 

disadvantaged populations. 
      Through out the years, tillage systems 
have changed as new technologies have 
become available and the costs of fuel and 
labor increased. With adoption of reduced 
tillage systems, many producers are realizing 
the negative effects of tillage as they see the 
soil and water conservation benefits of 
leaving the residue on the soil surface. No-till 
crop production systems leave the most 
residue and often prove to be the most 
profitable methods of crop production. With 
no-till, the improved soil structure and 
moisture conserving residue cover makes 
more water available for crop production by 
improving infiltration and decreasing 

evaporation from the soil surface. 
     Rice is the second most cultivated cereal 
after wheat. It provides 20% of the per capita 
energy, and 13% of the protein consumed 
worldwide. Rice cultivation is spread in 114 
countries out of 193 countries in the world, 
and the Asian continent alone produces and 
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consumes rice at a rate of 90% of global rice 
production (Kumar et al., 2007).   

      Rice is known as a semi-aquatic, annual 
grass plant and grows in a wide range of soil 
and water regimes: irrigated, rain fed 
lowland, upland, and flood prone. In other 
words, it is found in a wide range of areas, 
from deeply flooded to dry flat fields or hilly 
terraced or no terraced slopes( Rao et al., 
2017). The average area planted with rice in 
the Arab world for the years (2008-2010) 
amounted to 740 thousand hectares, with an 
annual  roduction rate of 6.4 million tons, 
and a  roducti ity of about 8611  g .h   ¹.  
(.(Arab Organization for Agricultural 

Development. 2011.)   
     Water rationing is important to control of 
management of water which is adding to the 
fields of rice crop, in order for the farmer to 
be able to increase productivity with the least 
amount of water, and carry on the quality of 
the soil, so we should thinking of a new 
system far away of the traditional system, like 
system of rice intensification (SRI).  It is 
considered a suitable alternative to solve this 
problem. The system for rice intensification 
(SRI) was developed by French Priest Father 
Henri de Laulani in Madagascar in the 7981‟s 
in an effort to find sustainable agricultural 
practices which lead to higher productivity, 
optimum use of capital and labour, less input 
cost and less requirement of water. System of 
rice intensification (SRI) is an acronym that is 
defined as system for rice intensification. The 
System of Rice Intensification (SRI) is a way of 
harmonizing the elements of soil, water, light 
and plant to allow the plant to achieve its 
fullest potential, which is often hidden when 
inappropriate techniques are used (Dahiru, 
2018). SRI, as opposed to traditional rice 
production, involves alternate wetting and 
drying (AWD) of rice fields (Kepha, et al, 
2014). Research and demonstration plots in 
several tropical countries have shown SRI 
techniques as productive resource-saving and 
environmentally benign when compared to 

conventional or traditional rice production  
(Sato and Uphoff, 2007).  

 
MATERIALS AND METHODS 

     A field experiment was conducted at the 
Rice Research Station in Al-Mishkhab, which is 
affiliated to the Najaf Research Department - 
Agricultural Research Office, during the 
summer agricultural season 2019-2020, 
located between latitude N 31536.17 and E 
longitude 44306.02, with the aim of studying 
spatial variation. The hydraulic properties and 
their effect on rice yield and its components 
under drying and moisturizing conditions. The 
site of the experiment was chosen in an area 
relatively high from the general level of the 
neighboring fields and the level of ground 
water, and this land was not cultivated for 
about five years, and for the purpose of 
implementing the site design of the 
experiment, the angle of 90 degrees was 
calculated to adjust the measurements, the 
dimensions and the degree of deviation of the 
experimental units, according to the 
Pythagorean Triangle. Divided the field into 
three replicates, and each repeater was 
divided into plates with dimensions of 1.5 x 3 
m with an interval of 0.5 m between them, 
and between the repeaters and their 
perimeter were separated by secondary 
stems, 2 m wide. The trial was performed as 
split split plot based on a randomized 
complete blocks design (RCBD) having three 

replications.  
     The experiment parameters of irrigation 
pattern were: daily irrigation, intervals 
irrigation (3 days, 6 days, and 9 days 
intervals), with five rice varieties: Anbar 33, 
Jasmine, Meshkhab 2, Baraka and Dijla . 
Whereas tillage soil patterns were: tillage soil 
and non-tillage soil using System of Rice 

Intensification (SRI) principles.  
      Random samples were taken from the 
surface layer 0-30 cm before planting and 
before harvesting and after harvesting, it was 
dried naturally, then milled and passed 
through a manual sieve with a diameter of 0.2 
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cm aperture, the soil analysis are: PH(7.1), EC 
(3.8 ms.cm-1), and the soil texture (Silty clay 

loam to clay loam). 
       The rice varieties seedlings were prepared 
by using plastic plates perforated from the 
bottom of dimensions 3 ×28 × 58 cm. The 
method of seedlings planting in a square 
pattern of 30 x × 30 cm spaces between one 
seedling each other, used one seedling per hill 
with 15 days old. Dap fertili er )N, , ( was 
added before the trans lanting  rocess mi ed 
with soil.  he amount of urea fertili er )281 
 g.ha   ¹) was added in two batches, the first: 
half batch at 12 days after seedlings, and the 
second half batch a month after the first 
addition, also (100 kg. ha-1)p(calcium 
superphosphate 20% P) and (400 kg.ha-1)K 
(potassium sulfate 41.5% K). (Al-Hasanie, and 

Al-Maadhedi. 2017).   
       The experiment was subjected to 

following irrigation patterns : 
7. Irrigation daily: as the experimental units 

subjected to irrigation were watered 
daily and the quantities of water were 
calculated from after the seedlings to 
Harvesting, since only the readings were 
recorded for the water actually entering 

the experimental units. 
2. Irrigation intervals 3 days: This irrigation 

schedule was implemented 14 days after 
seedlings, that is, after fertilization with 
the first batch of urea fertilizer intended 
for the experimental units subject to the 
irrigation schedule. The method of 
irrigation was by entering the water into 
the experimental units with a layer of 
about 5 cm above the surface of the soil, 
leaving the field for three days, then 
being irrigated, and so on, and the 
quantities of water were recorded 

according to this schedule. 
3. Irrigation intervals 6 days: This schedule 

was implemented for irrigation after 14 
days of seedlings, that is, after 
fertilization with the first batch of urea 
fertilizer intended for the experimental 
units, and the method of irrigation was 

by entering the water into the 
experimental units with a layer of about 
5 cm above the surface of the soil and 
leaving the field for six days Then it is 
quenched and so on, and the quantities 
of water are recorded according to this 

schedule. 
4. Irrigation intervals 9 days: This schedule 

was implemented for irrigation after 14 
days of seedlings, that is, after 
fertilization with the first batch of urea 
fertilizer intended for the experimental 
units, and the method of irrigation was 
by entering the water into the 
experimental units with a layer of about 
5 cm above the surface of the soil and 

leaving the field for nine days,  
     At maturity stage, the number of active 
branches per m2 was harvested to calculated 
the results, including the number of active 
branches and with three replications, 1000 
grain weight on the basis of 14% humidity, 

seeds sterile percent, and grain yield.   
 
 

RESULTS AND DISCUSSION 
 

7- Number of effective tillers . m-² 
     The table 1 show the effect of the tillage 
system, irrigation scheduling, and varieties 
and the interaction between them on the 
number of effective tillers . m-². The results 
were  no significant differences in the effect 
of the tillage system in the average number of 
effective tillers. The treatment T2 gave the 
highest number reached to 245.8 tillers/ m², 
while treatment T1 gave the lowest reached 
to 211.6 tillers/ m2 . In the same table, there 
was a significant effect of irrigation 
scheduling on the average number of 
effective tillers, as treatment (P2) gave the 
highest number reached to 360.6 tillers. m-2 , 
while the treatment  4 ga e the lowest 
reached to 45.3 tillers. m  ². The reason may 
referred to the decrease in the growth of the 
stalk nodes below the soil surface and the 
intensity of competition between the old and 
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newly formed tillers over the nutrients 
prepared by the main irrigation below the soil 
surface under conditions of water stress. The 
materials are insufficient to meet the 
requirements of these tillers to survive and 
continue to grow, which leads to the death of 
a large part of them, their number decreases, 
and their ineffectiveness for active tillers due 
to they do not get the adequate amount of 
nutrients, and this result is agreed with 
(Serheed and Ahmed, 2019). The results in 
Table 1show that the varieties had a 
significant effect on the average number of 
active tillers, as V2 gave the highest average 
number of active tillers reached to 290.7.m-², 
which was significantly higher to the rest of 
the varieties, while variety V4 gave the lowest 
average for the number of active tillers 189.4 
Per m2. The reason for this discrepancy 
between the varieties under study in this 
character is due to the difference in its tillers 
capacity as well as their variation in terms of 
the number of tillers that arise and have the 
ability to carry panicles. Irregular seeding and 
exposure to harsh environmental conditions, 
which in turn reduces the number of tillers to 
the smallest number as possible, and this is 
one of the determinants of  roducti ity.  his 
study is agree with )Haque and  er in, 2175( 
whom indicated the e istence of significant 
differences in the number of acti e tillers  m  ² 
for different rice varieties. The same show 
there is a significant effect of the interaction 
between the tillage and irrigation pattern, as 
the two interference coefficients for the T1 
and T2 tillage system and the irrigation with 9 
day interval P4 gave the lowest average for 
the number of active tillers, reached to 41.0 

and 49.7 Per m2 . The reason for this decrease 
in the number of effective tillers can be 
attributed to the long period of water stress 
and the nature of the traditional deep tillage, 
which led to a decrease in the number of 
shoots grew on the stem nodes, which caused 

a decrease in the number of effective tillers.  
        The data of the same table also showed 
that there are significant differences due to 
the interaction between the type of tillage 
system and the varieties in the number of 
active tillers, the interaction  treatment  2 × 
 2 recorded the highest number of tillers 
reached to 318.8 . m   , while the interaction 
treatment  7×  4 recorded the lowest 
number 771.5. m  ². The results in the same 
table indicated that the interaction between 
irrigation scheduling and  arieties had a 
significant effect on the number of effecti e 
tillers, as the interaction treatment  2 ×  2 
recorded the highest  alue of the a erage 
number of tillers reached to 487.1 . m  ², while 
the interaction were recorded for all varieties 
with irrigation at a 9-day interval, the lowest 
number of effective tillers, which did not 

differ significantly between them.  
      Table1 show that there is a significant 
effect of triple interaction between the tillage 
system, irrigation scheduling, and  arieties on 
the a erage number of effecti e tillers  m  ² as 
the triple interaction treatment, T2 × P2 × V2, 
gave the highest average number of effective 
tillers reached to 517.0, while it gave the 
three-interference coefficients between the 
two systems of cultivation and irrigation with 
a 9-day interval, and all varieties has the 
lowest average number of effective tillers.
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Table 1: The effect of the tillage system, irrigation scheduling, and varieties and the interaction 
between them on the number of effective tillers. m-2.  

 

TPV  V1  V2  V3  V4  V5 

T1 

P1 241.0 434.3 396.3 293.0 228.3 

P2 299.7 457.0 309.0 239.0 360.0 

P3 142.0 150.0 242.0 113.0 121.3 

P4 50.7 49.0 34.0 37.0 34.3 

T2 

P1 291.7 489.7 424.0 359.3 279.0 

P2 353.0 517.0 366.7 293.0 412.0 

P3 183.0 169.3 257.3 131.0 142.0 

P4 59.7 59.0 56.0 49.7 24.0 

L.S.D 71.78* 

TP  P1  P2  P3  P4 Score OF L.S.D 5% 

T1 318.6 332.9 153.7 41.0 
* Significant 

T2 368.7 388.3 176.5 49.7 

n.s non significant 
L.S.D 60.67* 

TV  V1  V2  V3  V4  V5 T 

T1 183.3 272.6 245.3 170.5 186.0 211.6 



et al. Hasani-AL32  , (2021)                         -7113 (2): -Euphrates Journal of Agriculture Science 

ISSN 2072-3875     
 23 

T2 221.8 308.8 276.0 208.3 214.3 245.8 

L.S.D 60.66* 79.44 n.s 

PV  V1  V2  V3  V4  V5 P 

P1 266.3 462.0 410.2 326.2 253.7 343.7 

P2 326.3 487.0 337.8 266.0 386.0 360.6 

P3 162.5 159.7 249.7 122.0 131.7 165.1 

P4 55.2 54.0 45.0 43.3 29.2 45.3 

L.S.D 42.97* 26.94* 

V 
 V1  V2  V3  V4  V5 L.S.D 

202.6 290.7 260.7 189.4 200.1 19.64* 

  
 

V5: Dijla V4: Baraka V3: Mishkhab 
2 

V2:  Jasmine V1:  Anbar 33 

P4: intervals 9 days P3: intervals 6 
days 

P2: intervals 3 
days 

P1:  Irrigation daily 

T2:Non-tillage soil T1: Tillage soil 

 
2-  1000 grains weight (gm) 

       From the table 2 effect of tillage pattern 
(T) and irrigation pattern (P) and varieties (V) 
and the interaction between them on average 
1000 grains weight (gm), results refered to 
the difference significant of  the tillage 
pattern on the average of 1000 grains weight. 
The treatment (T2) gave the highest average  
of 1000 grains weight reached to  21.05 g 
compare with treatment (T1). The reason for 
this difference is due to the high rate of seeds 
fertility with the tillage soil, which increased 
the single ration for each grain of material. 
The prepared food for each delicacy, and this 
result agreed with (Al Jubouri and al Jubouri, 

2015).  
      The results in Table 2 indicated that a 
significant effect on the average 1000 grains 
weight due to the difference in irrigation 
scheduling, the irrigation intervals with 3 day 
(P2) gave the highest average of 1000 grains 
weight reached to 25.40 g, compare with  the 
treatment (P4) which gave as a lower weight 
was 12.70 g. The reason for this difference 
may be that the P2 irrigation intervals caused 

soil aerobic conditions that led to the 
formation of active, abundant and healthy 
roots, which helped increase the absorption 
of nutrients from the soil to the panicles at 
the stage of emergence and maturity. These 
results are consistent with the findings of 

(Hameed et al., 2013). 
       The result in table 2 showed that there 
was a significant effect of varieties on the 
average 1000 grains weight, variety V3 gave 
the highest weight of 1000 grains weight 
reached 22.67 g, while the two varieties V1 
and V2, which did not differ significantly 
between them, scored the lowest 1000 grains 
weight reached 18.92 and 18.33 g, 
respectively. due to the difference in these 
varieties in the period of filling the grain and 
the efficiency of the transfer of 
photosynthetic products, this result is 
consistent with his findings. (Haque and 

Pervin, 2015). 
       The results of Table 2 showed a significant 
effect of the interaction between the tillage 
and the irrigation pattern, the two-
interference treatment T2 × P2 gave the 
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highest average of 1000 grains weight 
reached to 26.33 g, while the interaction 
treatment T1 × P4 gave the lowest weight of 
11.80 g. The interaction between the tillage 
pattern and varieties showed a significant 
differences between them in the average 
1000 grains weight, the interaction treatment 
T2 × V3 gave the highest average 1000 grains 
weight reached to 23.33 g, while the 
treatment T1 × V2 recorded the lowest 
weight of 17.33 g. The results of table 2 
showed a significant effect between irrigation 
scheduling and varieties on average 1000 
grains weight, the interaction treatment P2 × 

V4 gave the highest weight of 28.83 g, and did 
not differ significantly from the two 
interaction factors P1 × V4 and P2 × V3, while 
the treatment of double interaction P4 × V4 

was given the lowest weight was 7.67 g. 
     The results of the same table showed a 
significant effect of triple interaction between 
the tillage and irrigation patterns, and the 
varieties in 1000 grain weight, the treatment 
T2 × P2 × V4 gave the highest rate of 1000-
grain weight, while the two interaction 
factors, T1 × P4 × V4 and T2 × P4 × V4 . The 
same variety had the lowest average weight 
of 6.67 and 8.67 g, respectively.

 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2: Effect of tillage pattern (T) and irrigation pattern (P) and varieties (V) and the interaction 
between them on average 1000 grains weight (gm)  

 

TPV  V1  V2  V3  V4  V5 

T1 

P1 22.00 19.33 24.67 26.67 23.67 

P2 21.67 21.67 27.00 28.00 24.00 

P3 15.67 18.33 20.33 19.00 15.33 

P4 13.00 10.00 16.00 6.67 13.33 

T2 

P1 23.33 21.67 25.67 28.67 24.67 

P2 23.00 23.67 28.67 29.67 26.67 

P3 17.67 20.33 21.67 20.67 17.00 

P4 15.00 11.67 17.33 8.67 15.33 

L.S.D 2.333* 

TP  P1  P2  P3  P4 Score OF L.S.D 5% 

T1 23.27 24.47 17.73 11.80 
* Significant 

T2 24.80 26.33 19.47 13.60 
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n.s non significant 
L.S.D 1.357* 

TV  V1  V2  V3  V4  V5 T 

T1 18.08 17.33 22.00 20.08 19.08 19.32 

T2 19.75 19.33 23.33 21.92 20.92 21.05 

L.S.D 1.179* 1.244* 

PV  V1  V2  V3  V4  V5 P 

P1 22.67 20.50 25.17 27.67 24.17 24.03 

P2 22.33 22.67 27.83 28.83 25.33 25.40 

P3 16.67 19.33 21.00 19.83 16.17 18.60 

P4 14.00 10.83 16.67 7.67 14.33 12.70 

L.S.D 1.665* 0.996* 

V 
 V1  V2  V3  V4  V5 L.S.D 

18.92 18.33 22.67 21.00 20.00 0.779* 

 

V5: Dijla V4: Baraka V3: Mishkhab 
2 

V2:  Jasmine V1:  Anbar 33 

P4: intervals 9 days P3: intervals 6 
days 

P2: intervals 3 
days 

P1:  Irrigation daily 

T2:Non-tillage soil T1: Tillage soil 

 
 

3- Sterility percentage (%) 
       The results in table 3  refer that there is 
no significant effect of the tillage and 
irrigation pattern on sterility percentage, 
treatment (P1) gave the lowest weight 
reached to 14.31% , while irrigation 
treatment (P4) gave the highest percent 
reached to 50.35%. The reason may be that 
the lack of water and the length of the watery 
stress period have negatively affected the 
pollination and fertilization process and thus 
led to a clear increased in the number of 
unfilled seeds, which led to an increase in the 
sterility percentage. These results mentioned 

by  (Azarpour et al., 2011). 
      The results of the same table also showed 
a significant differences between the 
varieties, the two varieties V3 and V5 gave 
the lowest percent of 17.25% and 20.16%, 
which were significantly higher to the rest of 

the treatments, and this could be attributed 
to the genetic nature of the variety and the 
variation of the varieties in the time period. 
These results are consistent with founded of 
(Al Isawi, 2004) and (Al Mashhadani, 2010).     

       Table 3 showed there was a significant 
effected of interaction of the tillage and 
irrigation pattern in the sterility percentage, 
the interaction treatment T2 × P2 gave the 
lowest percent of 13.84%, while the two 
interaction between the tillage pattern T1 and 
T2 and the irrigation were found at an interval 
of 9 days, the highest percent of  50.51 % and 

50.19%, respectively. 
      The results of table 3, showed  a 
significant effect of the interaction of the 
tillage and the irrigation pattern in the 
sterility percentage, the interaction treatment 
T2 × P2 gave the lowest percent of 13.84%, 
while the two interaction between the tillage 
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system T1 and T2 and the irrigation were 
recorded at 9 days interval, the highest 
percent reached to 50.51 % and 50.19%, 

respectively. 
     From the same table, it is noticed that 
there are significant differences between the 
tillage pattern and the varieties in this 
characteristic, the treatment T1 × V3 gave the 
lowest percent of 16.59%, while the two 
interaction gave the tillage pattern with two 
types T1 and T2 and type V4 the highest 
percent in the sterility percentage, which 
amounted to 40.73%  and 37.67% 

respectively. 
       The results of Table 3 confirmed that 
there was a significant effect of the 
interaction of the irrigation pattern and the 
varieties in the sterility percentage, the 
treatment of the interaction P2 × V3 gave the 

lowest percent of 8.79%, while the interaction 
between varieties and irrigation with a P4 
interval recorded the highest percent, the 
reason for that differences due to the 
variation in varieties being affected by the 
water deficiency stage and its effect on 
physiological processes, then its effect on the 
absorption of elements from soil, which 
negatively affects the pollination process and 

the filling of the grains. 
      Table 3 showed a significant effect of 
triple interaction for the tillage,  irrigation 
pattern, and varieties in the sterility 
percentage , the treatment T1 × P2 × V3 gave 
the lowest percentage of sterility reached to 
7.98%, while the triple interaction treatment, 
T1 × P4 × V4, recorded the highest percentage 
reached 79.14%.

 
 
 
 
 
 
 
 
 
 
 
 

Table 3: Effect of tillage pattern (T), Irrigation pattern (P), varieties (V), and the interaction between 
them on the average the sterility percentage (%) 

  

TPV  V1  V2  V3  V4  V5 

T1 

P1 11.05 10.60 10.97 25.33 13.38 

P2 16.26 27.59 7.98 21.90 10.33 

P3 29.29 23.68 22.97 36.57 23.46 

P4 67.07 47.98 24.42 79.14 33.96 

T2 

P1 12.97 9.33 8.71 25.49 15.24 

P2 14.48 17.64 9.61 19.29 8.20 

P3 37.17 26.26 21.49 32.11 23.76 

P4 59.39 52.96 31.83 73.81 32.98 

L.S.D 11.034* 
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TP  P1  P2  P3  P4 Score OF L.S.D 5% 

T1 14.27 16.81 27.20 50.51 
* Significant 

T2 14.35 13.84 28.16 50.19 

n.s non significant 
L.S.D 6.929* 

TV  V1  V2  V3  V4  V5 T 

T1 30.92 27.46 16.59 40.73 20.28 27.20 

T2 31.00 26.55 17.91 37.67 20.05 26.64 

L.S.D 6.950* 8.881 n.s 

PV  V1  V2  V3  V4  V5 P 

P1 12.01 9.96 9.84 25.41 14.31 14.31 

P2 15.37 22.62 8.79 20.59 9.27 15.33 

P3 33.23 24.97 22.23 34.34 23.61 27.68 

P4 63.23 50.47 28.12 76.47 33.47 50.35 

L.S.D 7.369* 3.665* 

V 
 V1  V2  V3  V4  V5 L.S.D 

30.96 27.01 17.25 39.20 20.16 3.679* 

 
 
 

V5: Dijla V4: Baraka V3: Mishkhab 
2 

V2:  Jasmine V1:  Anbar 33 

P4: intervals 9 days P3: intervals 6 
days 

P2: intervals 3 
days 

P1: Irrigation daily 

T2:Non-tillage soil T1: Tillage soil 

4-                             ¹) 
       he statistical analysis of the data in table 
4 showed that there was significant 
differences between the two ty es of the 
tillage  atterns, the  roducti ity under ) 2( of 
3.811 ton.h   ¹, while the tillage pattern (T1) 
ga e the lowest grain yield reached to 3.459 
ton.h  ¹, the reason may attributed to 
difference in the tillage pattern. These results 
are consistent with the results of the study of 
(Jassim, et al. 2017) they refer the superiority 
of the tillage pattern non- tillage in the 

characteristic of grain yield. 
      The results in table 4  indicated that there 
was significant differences in the effect of 
irrigation at different intervals in average 

grain yield weight, the treatment (P2) gave 
the highest weight of grain yield amounting to 
5.352 ton.h -¹, while the treatment (P4) gave 
the lowest weight, which amounted to 1.671 
ton.h-¹. The results above showed can be 
explained by using irrigation at different 
intervals and the length of the water stress 
period has negatively affected the overall vital 
processes in the plant, which affected the 
vegetative and flowering stages, thus affected 
the total grain yield weight. These results are 

agreed with (Azarpour et al., 2011(. 
       The same table indicated that there was a 
significant effected of the  arieties on the 
a erage grain yield, as  ariety  5 ga e the 
highest weight reached to 4.442  ton. h   ¹. The 
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reason for these difference in the biological 
yield of varieties due to the difference in their 
high tillers ability and the grain yield, this 
result was agreed with which was found of ( 

Isa et al., 2015). 
       The interaction between the pattern of 
tillage and irrigation showed significant 
differences between them, the interaction 
treatment T2 × P2 recorded the highest grain 
yield weight reached to 5.507 ton.h - , 
followed by the interaction treatment for the 
same irrigation inter al with the tillage 
 attern  7, which recorded grain yield weight 

of 5.796 ton.h   ¹. 
       Noticed from table 4, there was a 
significant effect of the interaction between 
the tillage pattern and the varieties on the 
average grain yield weight, the combination 
T2 × V5 gave the highest values of 4.607 tons. 
h -¹ , while the interaction treatment T1 × V1 

gave the lowest average grain yield reached 
to 2,48 ton.h   ¹. 

       Through the results of the statistical 
analysis of Table 4, it was found that there 
was a significant difference between the 
irrigation pattern and the varieties in the 
average grain yield weight, the interaction 
treatment  2 ×  5 ga e the highest grain yield 
weight reached to 7.167 ton.h   ¹, while the 
irrigation combinations gave an 9 days 
intervals with all varieties less weight for 

average grain yield.  
      The results of the same table also 
indicated a significant effect of the triple 
interaction between the type of tillage, 
irrigation pattern and varieties on the average 
grain yield weight, the triple interaction 
treatment, T2 × P2 × V5, gave the highest 
grain yield reached to 7.287 ton h , while the 
combination ga e  7 ×  4 ×  5, the lowest 
rate was 7.347 ton.h   ¹.

 
 
 
 
 
 
 

 
 
 
 
 
 

 able 4:  he effect of tillage system ) (, irrigation scheduling ) ( and  arieties ) (, and the 
interaction between them on a erage grain yield, ton.h   ¹ 

 

TPV  V1  V2  V3  V4  V5 

T1 

P1 2.813 4.767 4.920 4.020 5.996 

P2 3.490 6.203 5.517 3.923 6.847 

P3 2.220 2.720 2.980 2.513 2.917 

P4 1.427 1.463 1.733 1.373 1.347 

T2 

P1 3.220 5.427 5.257 4.199 6.250 

P2 3.647 6.680 5.763 4.160 7.287 

P3 2.537 3.017 3.193 2.810 3.183 
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P4 1.653 2.227 2.070 1.703 1.710 

L.S.D 0.5408* 

TP  P1  P2  P3  P4 Score OF L.S.D 5% 

T1 4.503 5.196 2.670 1.469 
* Significant 

T2 4.871 5.507 2.948 1.873 

n.s non significant 
L.S.D 0.2589* 

TV  V1  V2  V3  V4  V5 T 

T1 2.487 3.788 3.787 2.957 4.277 3.459 

T2 2.764 4.337 4.071 3.218 4.607 3.800 

L.S.D 0.2697* 0.2349 n.s 

PV  V1  V2  V3  V4  V5 P 

P1 3.017 5.097 5.088 4.110 6.123 4.687 

P2 3.568 6.442 5.640 4.042 7.067 5.352 

P3 2.378 2.868 3.087 2.662 3.050 2.809 

P4 1.540 1.845 1.902 1.538 1.528 1.671 

L.S.D 0.3848* 0.1905* 

V 
 V1  V2  V3  V4  V5 L.S.D 

2.626 4.063 3.929 3.088 4.442 0.1924* 

 
 

V5: Dijla V4: Baraka V3: Mishkhab 
2 

V2:  Jasmine V1:  Anbar 33 

P4: intervals 9 days P3: intervals 6 
days 

P2: intervals 3 
days 

P1:  Irrigation daily 

T2:Non-tillage soil T1: Tillage soil 

 
5-                           ¹) 

       he results in  able 5 indicated that the 
treatment  2 ga e the highest a erage 
biological yield of 9.278 ton.h     ,while the 
treatment   7 ga e the lowest rate of 8.576 
ton h   ¹, but no significant difference was. 
These results are agree with the results of 
(Kumar et al., 2005), whom indicated that the 
no-till system is the best in plant 
intensification led to an increase in the 

biological yield. 
       The data mentioned in this table showed 
that there was a significant effect of the 

irrigation pattern in a erage biological yield, 
through treatment ) 2( recorded the highest 
biological yield of 72.65 ton.h    , while the 
treatment ) 4( ga e the lowest reached to 
4.727 ton.h   ¹, may attributed to the good 
conditions for plant growth with many 
nutrients that contributed to increasing the 
biomass weight above the soil surface by 

increased the yield of grains and tillers.  
       The results in table 5 showed a significant 
effect of varieties on the average biological 
yield, the variety V5 with the highest 
biological yield of 9.381 ton.h    , while the 
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 ariety  3 ga e the lowest biological yield of 
8.643 ton.h   ¹. These data are agree with the 
data of (Isa, 2015). The reason is due to the 
different in the varieties in the biological yield 
due to the difference in their high tillers 

capacity and to the grain yield. 
       Noticed from table 5 that there is a 
significant effect in interaction between the 
tillage and irrigation intervals on the average 
biological yield, as the two parameters T2 × 
P2 gave the highest biological yield rate of 
5.269 and 73.115 ton.h   ¹respectively, while 
the parameter P4×T1 gave the low rate 4.130 

ton.h-1 

      As for interaction between the tillage 
pattern and the varieties, the results 
indicated in the same table showed the 
significant effect of the interaction between 
them on the a erage biological yield, the 

treatment  2 ×  5 ga e the highest weight 
9.711 ton.h    , while the treatment  7 ×  3 

ga e the lowest weight was 8.117 ton.h   ¹.  
      Table 5 showed the significant effect of 
the interaction between irrigation pattern 
and varieties on the average biological yield, 
the interaction treatment P2 × V5 gave the 
highest weight of 13.635 tons. h-1, while the 
treatment P4 × V1 gave the lowest average 

biological yield of 3.733 ton.h   ¹. 
      The results of table 5 showed a significant 
effect of triple interaction of the tillage, 
irrigation pattern and varieties on the average 
biological yield, the triple interaction 
treatment, T2 × P2 × V5, ga e the highest 
biological yield weight of 74.123 ton.h    , 
while the interaction treatment,  7 ×  4 ×  7, 
ga e the lowest biological yield weight of 
3.581 ton.h   ¹.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 able 5:  he effect of tillage  attern ) (, irrigation  attern ) ( and  arieties ) (, and the interaction 
between its on a erage biological yield ton.h  ¹  

TPV  V1  V2  V3  V4  V5 

T1 

P1 10.927 10.770 10.623 12.217 11.930 

P2 12.357 12.533 11.607 11.810 13.247 

P3 7.117 6.137 6.243 6.120 7.240 

P4 3.580 4.153 3.833 5.257 3.827 

T2 

P1 11.890 11.640 11.197 10.846 12.533 

P2 12.883 13.340 12.100 12.677 14.023 

P3 7.880 6.740 6.757 6.767 7.817 
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P4 3.887 4.517 6.783 6.013 4.427 

LSD 1.4266* 

TP  P1  P2  P3  P4 Score of L.S.D %5 

T1 11.293 12.311 6.571 4.130 * Significant 

T2 11.549 13.005 7.192 5.125 n.s non significant 

LSD 0.7224*  

TV  V1  V2  V3  V4  V5 T 

T1 8.495 8.398 8.077 8.851 9.061 8.576 

T2 9.135 9.059 9.209 8.986 9.700 9.218 

LSD 0.6887* 0.5615* 

PV  V1  V2  V3  V4  V5 P 

P1 11.409 11.205 10.910 11.351 12.232 11.41 

P2 12.620 12.937 11.853 12.244 13.635 12.65 

P3 7.498 6.438 6.500 6.433 7.528 7.528 

P4 3.733 4.335 5.308 5.635 4.127 4.127 

LSD 1.0246* 0.5524* 

V 
 V1  V2  V3  V4  V5 LSD 

8.815 8.729 8.643 8.918 9.380 0.4993* 

 
 

 

V5: Dijla V4: Baraka V3: Mishkhab 
2 

V2:  Jasmine V1:  Anbar 33 

P4: intervals 9 days P3: intervals 6 
days 

P2: intervals 3 
days 

P1:  Irrigation daily 

T2:Non-tillage soil T1: Tillage soil 
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