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Table 1. Water sample analysis results.

Colda Lo 5lS PP
L;Q“;-Q‘ - Slae Lol 5l 5 Cations (meq/l) Anions (meq/l) J
B H T.D.S v
EC p Mg/lit T ovt N G F A L car
(kS/m) Na©  Mg?  c? o sos? HCO;
1740 7.4 1140 8.0 32 8.8 8.8 8.0 32 2018-19
1S5 S o3l S ke 4w gl - Jds
Table 2. Sample analysis of soil samples before planting.
- . Colda
Sl il F b c el A S S L
Texture Fe pb K P el pH ) Depth of Year
(Field capacility%)  (gr/cm®) (mg/kg) (mg/kg) 0C% (dg/c ) soil (cm)
m
F o e 24 1.57 246 9.5 0.64 7.5 2.8 0-30 2018-19

Silty clay loam

il 56 bl plwl slaels 53 ol 55 dys Vo Sled gl eddamln G850 s 51 ol T 5L Y g
AOLT VA6 550 Y 30 (e o)

Table 3. Water requirement for evapotranspiration calculated for 100% water requirement in the months of
the test and the need for leaching (mm) (from 24 July to 10 Nov).

§ s sl 3G ol 4 DA 3 o oL

Total Leaching October- September- August- July- v

ota requirement November October September August car

541.7 75.7 36.7 151.8 191.0 96.4 2018-19
5 Blis b)) Olee S olisl o oK 5 lidlen gl w5 SaL «ls, bl
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Figure 1. Rainfall (A) and evapotranspiration calculated daily (B) in the period of 2018-19 (from 24 july to 10 Nov).
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8- Yield stability index
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1- Stress Susceptibility Index
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3- Stress Tolerance Index

4- Mean Productivity

5- Geometric Mean Productivity
6- Harmonic mean

7- Yield index
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Figure 2. Average yield (A) and average water use efficiency (B) in the interaction effects of irrigation levels

and cultivars.
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Figure 3. Yield curve - consuming water in varieties Behbahan’s local (A) and shevin (B).
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Table 4. Correlation coefficient for quantitative and qualitative traits.

N=30 2.5 Gz. TEg 385 20z bazvz. or-o583%3%3703%.
594=0.3621 %E% L2g 23 133 2588 S giE el J‘EE%E S L as528
19=0.4640 2 8% §F 87 TEE % 82 2 Z2c i%ggaﬁ‘ésga 53 @ E.QEgi_géé
- A 2 ] EINe] T Em ) = ) - ] el 23 29773 >
Seed yield <fs 2 Sas .. 086637 0.8608 0.9305  0.6261 0.70497 0.1745 09819 0.6166
kgha 1 08575
Bush (cm) o, ¢l 0.9599" 0.95337 0.8696 0.3409" 0.75117  0.1192  0.83737 0.3408
height - !
Seeds ina J, 5 <l | 0.9625"  0.8590 0.4248° 0.6830”  0.0807 0.8378" 0.4055"
capsule
Capsule in <y 5 Jpms | 0.8327 0.4158" 0.6952""  0.1665  0.8473" 0.4190
the bush
1000- (gr) <s iy 555 | 0.4780" 0.73547  0.1197 090747 04676
grain weight
(kg/m®) T o5 an S 1 -0.0981  0.1792  0.62617  0.9669"
water use efficiency
M/ha) i ae o 0.0861  0.6843" -0.0756
Volume of consumed 1
‘water
0il (1) s, 4sss 1 0.3544 04218
percentages
(kg/ha) <1s b5, 5 Sles 1 0.6637"
Seed oil yield
ey ol s LS 1

oil water use (kg/’ms)

efficiency

At



W e 3 Shee s Sl (0 i)
Sles o 8les 4 nsd @B, 4 Sl Ol e
PR 53 Jole ppen 5 03 USG5 A5 AL
oo Cand Olpg e By 5o SSI axls
Se Ol plple ol ean S nyd
G olie |y (Sisw eslie 35 oLl
5 YSI 5 YI HM GMP MP STI (cls_axls
sls 53 TOL 5 SSI sla,anls ol uslis
Lol Sl esliel 5 G5 slaatls polis s Sonle
Sl Sl S 4 Jemm (B bl
3 Al A5 Ok 5 8 ks s Ll s Shes
Slapd, olobid gy o5 ssbe 1 Lol Ol
Sias e ol pm a5 Ll a5l el
(TV) OlSen 5 Jale slajinsy b b
Oa 5 Dl (Y01 E) 0L Jeelosly 5
5 cawles (Y010) 0L o g4l Sl s (Y+\Y)

YE) 5 (VA) «(V2) (V) 55l EEER

gl 251 L TOL 5 SST sla jasls Ol
S e
e (& LS)L‘"T Cj.la.w o TOL 9 SSI LSL&U,G;-LZ
35S e e o8 00 =L des A
LSTI LSL&U,G;-LZ Ji.sUu 45&[2— DL eb).g &)’1)“:' v.é)
LSJL‘JT Cj.]a.w DL YSI 9 YI LHM LGMP LMP

25 et (B0 3 St Ol Jowe () 00 B8
5 SSI e a=le polis O3g J i (0 )
Sirss s 4 S Olgg e o3, 0 TOL
GMP MP STI isls jatls 05y oS 5 s
035 & o Olanr s o35 53 YSI 5 YI HM
B 0o pslie edrils s (g S psd
Gl oS dlsl L (S 25 4 Oleg s
0o 4 Cad Ol e o3, plly 3L
238 0 e fn Sled ((SE A5 5]

QELSP E S S";) 93 )3 ok dwwlowe oS ‘5L&d.a;'>u d'-‘f“?‘ -0 JJJ}
Table 5. The mean of stress indices calculated in the two cultivars under study.
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Table 6. Correlation coefficient of stress indices in 40, 60 and 80% water requirements.
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Abstract

Background and Objectives: Drought stress is the most important environmental factor
limiting the growth and development of plants around the world, as growth retardation due to
drought stress is reported more than other environmental stresses. Sesame due to its resistance
to drought and heat is of great importance in the development of agriculture in arid and semi
arid regions during summer planting. The purpose of this research was to investigate the effect
of drought stress by applying different levels of T-Tape drip irrigation and identification of
superior cultivar based on stress indices.

Materials and Methods: In order to study and evaluate drought stress indices in drip irrigation
method, yield, grain yield components, oil yield, seed oil percentage and grain water use
efficiency were tested in 2018-2019 in Behbahan Agricultural Research Station. The experiment
was conducted as split plots in randomized complete block design with 3 replications. The main
factor included water levels in drip irrigation at four levels of 40, 60, 80 and 100% of water
requirement from the beginning of flowering stage and the sub factor including varieties in two
levels including local of Behbahan and Shevin. For comparing the results of the measured and
calculated results, Pearson correlation coefficients were used for all measured or calculated
parameters.

Results: Comparison of the average water use efficiency of irrigation and cultivar interactions
showed that 100% water requirement and local Behbahan cultivar with water use efficiency of
0.222 kg/m3 of sesame seeds were superior treatments. Average water consumption in one year
of experiment in 40, 60, 80, 100% water requirement and control (surface irrigation) treatments
were 0.35, 41.4, 47.8, 54.2 and 65.1, respectively. The results of Pearson correlation coefficient
showed the highest correlation of 1000 grain weight with 0.9305 with grain yield index, which
indicates the effective role of 1000 seed weight gain in increasing grain yield. Due to the high
values of stress sensitivity (SSI) and tolerance (TOL) values in the local cultivar Behbahan
compared to the Chevine cultivar and also the low rates of STI, MP, GMP, HM, YI and YSI
indices in Behbahan's local cultivar compared with Shevin , Behbahan's local cultivar can as the
best treatment for drought stress.

* Corresponding Author; Email: nadersalamati@yahoo.com
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Conclusion: Increasing plant height significantly correlated with increasing the number of
seeds per capsule. The most significant correlation between number of seeds per capsule, as one
of the important components of yield with plant height and plant height, with consumed water
volume shows the important role of optimum management of deficit irrigation in sesame crop.
The yield under tension of local Behbahan sesame variety was closer to Shevin cultivar than
non-stressed yield and this factor was effective in increasing the TOL index in local Behbahan
sesame variety relative to Shevin. A variety of Sesame can be considered as resistant to drought
stress that its TOL index correlation coefficient is more negative. The identical trend of changes
in the MP index led to the introduction of this index of the most insensitive stress index and the
TOL index as the most resilient indicator for stress variations. The TOL index classifies the two
investigated varieties sesame according to their performance variations. The lower the variation,
the sesame variety will show more stability under stress conditions.

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