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Figure 1. Project overview.
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Figure 2. View of the farm.
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Table 1. Water Sample Analysis Results.

(meg/l) (meg/l) DS " EC
cl So,? HCO; Na* Mg*2 Ca*? Mg/lit (uS/m)
8.8 8.0 3.2 8.0 3.2 8.8 1140 7.4 1740

SIS 5 S el S wse 4 s - Jods

Table 2. Sample analysis of soil samples before planting.

s S Gas
e FC pb K* Organic EC Soil i
Year (Weigh moisture %)~ (gr/cm®)  (mg/kg) ca?bon pH (ds/m) depth Soil texture
(%) (cm)
2018-19 24 157 246 0.64 75 2.8 0-30 S 0 ¢S

Silty clay loam
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Table 3. Cumulative evaporation from Class A pan, irrigation water depth, rainfall and effective rainfall in the
test months (mm) (from 25 july to 11 Nov).

¢ samee oul & R sl e oddinlne 5 (5 So3ll (sla
October - September - July - . .
Total November October September August- july Meteorological and calculated parameters
1304.4 105.8 296.3 417.6 484.7 £ ’Qw
vaporation
T Vo eklol
5285 417 212.3 180.9 87.6 (os o V) Sl Dl s
Depth of irrigation water (100 mm evaporation)
S Yoo) bl ol
419.6 56.0 151.0 147.1 655 (s e Tr) Sl Dl s
Depth of irrigation water (200 mm evaporation)
cuL
19.4 42 150 0 0.2 Ré_ *’f’“
ainfa
19.0 42 146 0 0.2 Ao Suk
Effective rainfall
30 = ;
= Evaporation 2014 18 Rainfall 2014
8 25 g 15
5 _ 20 \;WWV\ £ 12
& E 15 W\f = 9
< <
5 £ 10 L\/\/ﬂ 2 6
4 5 V"\M £ 3
0 20
0 20 40 60 80 100 120 | “y 0 20 40 60 80 100 120
b day;., a day;s,

(OLT Y B sl ¥ 50 ST ol slaske 53 (0) A S ot 51 @l s 5 () S,k - s

Figure 3. Precipitation (a) and daily evaporation from Class A pan (b) during the test months (from 25 july
to 11 Nov).

le0 Dipth of irrigation 100 Depth of irrigation water

1 E 120 water 2014-200 £ 80 2014-100
' 3

5. & \ S E
< B 80 ! : 3 5
3 2 h 5 B 40
S g 40 S B 18
- 0 .’: I B o § 20 AM\MA
52 0 2 4 60 s 100 120 E 5 O
= SE 0 20 40 60 8 100 120
) fastins a day;s,

COUTYe B3l ¥ 50 kel slaca s 5 Wsloss s () e Yor () o lon Vo) (bl T o -8 S

Figure 4. Depth of irrigation water (100 mm (a) 200 mm (b)) in irrigation treatments and turns (from 25 july
to 11 Nov).
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1- Stress Susceptibility Index

2- Tolerance Index

3- Stress Tolerance Index

4- Mean Productivity

5- Geometric Mean Productivity
6- Harmonic mean

7- Yield index

8- Yield stability index
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Figure 5. Average yield (a) and average water use efficiency (a) in interactions between irrigation.
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Table 4. Pearson correlation coefficient calculated for qualitative and quantitative traits.
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Table 5. Cost of production of sesame per hectare in 2018-2019 (anonymous, Behbahan Jihad Agricultural
Statistics and Management Information Unit).
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Table 6. Mean stress indices Calculated in the studied cultivars.
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oSk mean 5603 8265 0949 0726 6979 2572 68L1 6651 1.000  0.705
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Ys= Average cultivar yield per 200 mm treatment, Yp = Average cultivar yield per 100 mm treatment,
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Table 7. Calculated Pearson correlation coefficient of stress indices.

N=15

| Yy Y, ,
59%6=0.5139 kgha)  (kgha) SSI STI MP TOL GMP HM Y1 YSI
1%=0.6411
Y tkg/ha) 1.0000  0.6710" 04204  0.9340" 08905 -0.1459 0.9316* 0.9603" 1.0000 0.4294
Yy (kgha) 1.0000 03745 0.8833"  0.9349™ 0.6356" 0.8940" 0.8482" 0.6710" 0.3745
SsI 1.0000 0.0867 0.0242 0.9467 -0.0735 0.1623 -0.4294 -1.0000
STI 1.0000 0.9892~ 0.2061 0.9970~ 0.9947* 0.9340+ 0.0867
MP 1.0000 0.3201 0.9946* 0.9802* 0.8905+ -0.0242
TOL 1.0000 0.2228 0.1319 -0.1459 -0.9467"
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YI 1.0000 0.4294
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Ys= Average cultivar yield per 200 mm treatment, Yp = Average cultivar yield per 100 mm treatment
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Abstract

Background and Objectives: Environmental stresses are a major obstacle to world food
supply. There is relatively little stress-free arable land where crops reach their potential yields.
For example, about 45 percent of the world's agricultural lands, with 38 percent of the world's
population, are experiencing temporary or permanent drought (Bot et al., 2000). Sesamum
indicum L., due to its tolerance to drought and heat, is very important in the development of arid
and semi-arid regions as summer crop (Aien, 2013). In one study, sesame cultivar Darab 14
based on MP, TOL, SSI, HARM and STI indices was introduced as superior cultivar under
normal conditions and moisture stress. Due to its high content of sesame oil (42-52%) and good
quality (low cholesterol and some antioxidants), it plays an important role in human health and
on the other hand, it is tolerant and drought tolerant (Afshari et al., 2014). The purpose of this
study was to investigate the effect of drought stress by applying different levels of surface
irrigation and identifying superior cultivar based on stress indices.

Materials and Methods: Study and evaluation of drought stress indices in surface irrigation on
sesame seed yield and its components, seed oil yield, seed oil percentage and water use
efficiency of experimental seed were conducted at Behbahan Agricultural Research Station in
2014. The experiment was conducted as split plot in a randomized complete block design with
three replications. Irrigation at two levels (irrigation after 100 and 200 mm evaporation from
Class A pan, respectively) was evaluated as main factor and cultivar at 5 levels (local Behbahan,
SG37-92138, SG51-92138, SG53-92138 and SG55-92138) as sub-factor.

Results: Comparison of mean water use efficiency in irrigation and cultivar interactions showed
that 100 mm evaporation from Class A pan and V5 (SG55-92138) evaporation with water use
efficiency of 0.272 kg/m® sesame seed was superior. The mean water consumption in one year
of experiment in 100 and 200 mm evaporation from Class A pan was 547.5 and 438.6 mm,
respectively. The results of Pearson correlation coefficient showed the highest correlation of
1000 kernel weight after number of kernels per capsule with grain yield was r = 0.9616, which
indicates the effective role of 1000 kernel weight gain in enhancing grain yield. The highest
values of STI, MP, GMP, HM and Y1 were calculated with V5 (SG55-92138) with values of
1.538, 1037.1, 1024.7, 1011.5 and 1.548, respectively. The increase in the above indices in
cultivar V5 (SG55-92138) compared to other cultivars caused it to be introduced as superior
treatment for drought stress. The decreasing trend of sesame yield caused by dehydration stress
decreased SSI, MP and TOL indices and, on the contrary, decreased sesame yield, and led to
bullish changes in STI, GMP, HM, Y1 and YSI indices.
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Conclusion: Comparison of mean interaction effects between irrigation and cultivar in terms of
water use efficiency showed that water use reduction in stress treatment decreased water yield in
these treatments compared to non-stress treatment. The effect of reducing water use was even to
the extent that it failed to cover the continuous decrease in yield in return for water consumption
and continued to treat 100 mm evaporation of Class A pan despite more water consumption than
the 200 mm evaporation treatment of Class A pan. The highest water use efficiency among
treatments was due to increased yield. The positive and significant correlation between number
of capsules per plant and number of seeds per capsule (r = 0.9688) showed that with increasing
number of capsules per plant and number of seeds per capsule, grain yield increased.

Keywords: 1000-grain weight, Evapotranspiration, Variety, Water use efficiency
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