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1- Water productivity
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Tabal 1- Average of meteorological parameters at the research farm during the growth season of soybean in 2011

el L L 29 e R
Parameter June July August September October
00 )
(€)@l arp Sl 388 406 419 402 296
Maximum temperature (“°c )
0.y . s
(O el e fle 10 149 10.1 105
Minimum temperature ("c )
(hr) 3] clel 102 99 10.3 8.06
Sunshine hours (hr)
(m/s ) st e 34 342 264 4
Wind speed (m/s )
(mm/day) ity 5, 3 72 7l 57 49
Potential evapotranspiration (mm/day)
Rainfall (mm)
V) e .
(%0) (s Casho) bausgie 21 17 16 27

Average relative humidity (%)
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Tabal 2- Total volume of applied irrigation water in the studied treatments

o Solel ao

WS 893 Job y3 5 ylel O ylaie
Amount of seasonal irrigation water

Treatment Percentage of irrigation

Sy B 3 e o
Cubic meter per plot

Tl d)L:.-ljws %040
(40% less irrigation)
- S 20%
(20% less irrigation)
T3(sl3) S k]
(full irrigation)
T4 &kl 20%

(20% over irrigation)

SIS 45 S e
Cubic meter per hactare
7.04 4398.67
9.38 5864.89
11.73 7331.11
14.08 8797.33
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Tabal 3- Analysis of variance traits soybean in different irrigation levels

& 4,0 Mean of squares <z po (1Slbo
S Jovess N e Sid
il &> KW KW > o9 3 O s oy 5,50os 5,50es
Source of Degree . . T
L e 4l €9, e . .
variations of s 9 Bl SUjelam ald
freedom 0Oil Protein Performz.m Perform?nce !)ry Dry weight ~ Performance Performance
ce of grain of grain weight of . .
percent  percent . . of stem of biomass of grain
oil protein pod
| S5
)_)S) . 3 3.472ns 1.739ns 181ns 1794ns 27728ns 255660ns 8850 ns
Replication
- *
o 3 36'i52 13.569* 57508%* 28046** 19818** 50462ns 2083280* 570905%*
Treatment
Errorlks 9 2.930 3.435 909 7118 973165 409542 13369
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Tabal 4- Mean comparison of studied soybean traits in the irrigation treatments

3 Sdos SWiS (439 09 3 Sdos
oy IS 9y o9y 3 es SYE S Sj9lem &1 3 Slos
Gl o RS (el eSSl SR Lsts) Sl sesis) 2 e5)
Irrigation Protein (1) 0Oil (s o (b 2 (Lo 0 A5 9kS) (s> (e
treatment percentage Percent‘age Performan Performance Dry (,uS2,> Performan Performan
of grain of go/ram ce of grain of gr ain_:)il weight of Dry ce of ce of grz_llin
(%) o) protein (Kg-ha™) pod weight biomass (Kg-ha™)
(Kg.ha™) (Kgha')  ofstem (Kg.ha™)
T1
3la 16.2¢ 337b 175d 770b 1587a 3568¢ 1084c
T2
29ab 19.07bc 398ab 260c 944b 1654a 4092bc 1367b
T3
29ab 20.61ab 491a 352b 1156a 1790a 4713ab 1716a
T4
27b 23.40a 518a 454a 1270a 1824a 5102a 1940a

/Yl iy 4 T4 5T3 T2 (T1(LSD /0 (yg0j]) 35,185 150080 b 615 (tee OS] lass ya zshaw (sl cyoin 1o 50 S e By sl (slo (pSibio
Ll e Lg)l,,g" pfz\" 9 LS)L.‘.'J N AR (o) Jol8 LS)L.‘:J ‘d)L.eeT
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Tabal 5- Relative changes of studied soybean traits in irrigation treatments

08 08
&bl Slows W5 (i g 3ySdos W5 oy 35kes S S s 0Shes il 5,Shes
Irrigation Performance of grain Performance of W a8l Performance of Performance
treatment protein grain oil Dry Dry biomass of grain
weight weight
of pod of stem
T1 -31.3 -50.2 -333 -11.3 -24 -36.7
T2 -18.9 -26.1 -18.2 -7.6 -13.1 -20.3
(s2l3)T3 0 0 0 0 0 0
T4 +5.49 +28.9 +9.9 +2 +8.2 +13
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Tabal 6- Means Compartion water productivity of soybean traits

& S 1 (559 0542

& Comd Ol (559 0542

& Cond O (559 0542 & S &1 (559 042

Wl Lo
orention 534 ket gy 3,5kes Sajslont >, Shas 1> 3,Sdos

treatment Water productivity to Water productivity to Water productivity to Water productivity to
performance of protein performance of oil performance of biomass performance of grain

T1 0.077a 0.04b 0.81a 0.24a

T2 0.068a 0.044a 0.69b 0.23b

(1als)T3 0.067a 0.048a 0.64b 0.23b

T4 0.059a 0.052a 0.58¢c 0.22b
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Introduction: Expansion of the area of oilseed crops such as soybean is one of the policies of Iranian
agricultural policy makers as Iran is one of the major oilseed importers in the world. However, the area of this
crop in Kermanshah province is negligible, but it could be cultivated in most parts of this province. The quantity
and quality of the produced grain could be affected by environmental factors such as weather parameters and
water availability. The aim of the current study was to investigate the effects of levels of deficit irrigation on the
quantity and quality of soybean crop yield in Kermanshah, Iran.

Materials and Methods: For this purpose, a field study was conducted as randomized complete block
design with four replications and four irrigation treatments at the research farm of Razi University, Kermanshah
in 2012. The size of each plot was 4 * 4 m. Irrigation treatments consisted of four irrigation levels: 20% over
irrigation (T4), full irrigation (T3 as control), 20% less irrigation (T2) and 40% less irrigation (T1). The reason to
choose T4 treatment was the lack of confidence in estimated crop evapotranspiration as there was no local
calibration of crop coefficient (Kc) for this crop. The required water for T3 treatment was calculated based on
daily weather data using FAO-Penman-Montith equation. Daily weather data was recorded in a weather station
which was located in the research farm and is available in the www.fieldclimate.com. As there was no rainfall
during the crop season, all of the required water was supplied through irrigation. The required water for
treatments of T1, T2 and T4 was considered as 60%, 80% and 120% of T3 treatment. The required water was
applied using a hose connected to a volumetric flow meter with a liter precision. Total amount of applied water
during the crop season was 4399, 5865, 7331 and 8797 m’.ha™ in the treatments. Fertilizers were applied based
on the recommendations of soil fertility experts. Weeds were controlled manually. Finally, the area of two square
meters in the middle of each plot was harvested in order to determine crop yield in terms of grain, biomass, stem,
pod, seed protein content and fat percentage and also water productivity index. Dry weights of the samples were
measured after drying samples in the oven for48hours at 70° C. The percentage of fat and protein in the grains
are also measured in the laboratory. Water productivity index was calculated for each treatment by dividing crop
yield (in terms of grain, biomass, protein and fat) over seasonal water use. Statistical analysis of the results is
also done using MSTATC software.

Results and Discussion: The highest and lowest crop yields were measured respectively in the treatments T4
and T1.The mean value of grain yield was 1084, 1367, 1716 and 1940 kg.ha "respectively in the treatments T1,
T2, T3 and T4. These results showed a 36% decrease in the grain yield by decreasing 40% in the amount of
supplied water. However, biological yield was decreasedby the level of irrigation, but the rate of reduction was
lower than that of grain yield. By reducing irrigation application, thepercentage of grain protein content
increased while the percentage of fat in the grain decreased. Considering simultaneous reduction in grain yield
and fat content in the grain, severe reductions in fat yield (oil content) were observed under water stress
conditions. Crop yield in terms of fat was reduced by 26.2 and 50.1 %, respectively in treatments T2 and T1 in
comparison with T3 (control treatment). The maximum and minimum percentages of protein in the treatments
were 31% and 27%, respectively in the treatments T1 and T4. Maximum water productivity in terms of grain,
biomass and protein was achieved in T1 treatment respectively with the amounts of 0.24, 0.81 and 0.077 kg.m™.
Maximum and minimum fat percentage was 0.052 and 0.040 kg.m?, respectively in the T4 and T1 treatments. In
addition,the results indicated that water productivity index in terms of grain, biomass and protein increased while
they decreased in terms of fat yield.The results of statistical analysis indicated that water productivity index in all
terms except protein had significant differences (at 5%) with T3 treatment.

Conclusion: Crop yield and water productivity (except in terms of fat) was increased by increasing applied
water. Considering all indices of treatment T2 (20% deficit irrigation), itwas suggested as the best treatment.
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