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Extended abstract

Introduction

In the irrigated agriculture of Iran, the quantitative and qualitative limitations of water resources and
consequently, drought and salinity stresses, always threaten crop production. This problem exists in
most regions of the country. Sesame is one of the oilseed and industrial crops that is somewhat resistant
to drought and salinity and its placement in the cultivation pattern can provide some part of the
country's need for sesame production and oilseed crops. Sesame is known as the queen of oil seeds
because of its high percentage and quality of oil and high properties for health. The aim of this study was
to investigate the water productivity, leaf area index, and some physiological traits of sesame Oltan
variety including canopy cover temperature, Chlorophyll index, and water potential under simultaneous
drought and salinity stresses.

Materials and methods

A factorial experiment in randomized complete block design was conducted in Research Farm of
Ardakan University during the 2019 to 2020 growing season with three replications. Experimental
factors were four salinity levels of irrigation water including 1.5, 4, 7, and 10 dS.m* and three drought
levels with different irrigation intervals as 4, 8 and 12 days, respectively. During the growing season, leaf
area index, canopy cover temperature, and chlorophyll index were measured for four times (35, 50, 65
and 85 days after sowing). Leaf water potential was also measured in the mid-growing season. Water
productivity for grain production was also determined. Statistical analysis was done using SPSS version
22 software and averages were compared with Duncan's test at 5% probability level.

Results and discussion

Results showed that the irrigation interval had a significant effect on the leaf area index, leaf water
potential, grain yield, and water productivity. Irrigation water salinity had a significant effect on all of
the studied traits, the interaction of the drought and salinity stresses was not only significant on SPAD
index. Increasing the irrigation interval from 4 to 12 days and increasing water salinity from 1.5 to 10 dS
m- decreased the maximum leaf area index of sesame by 49% and 58%, respectively. Also, an increase
in salinity from 1.5 to 10 dS.m resulted in 18% increase in leaf temperature, 40% decrease in SPAD
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index, and 17% decrease in leaf water potential. The increase in drought stress also had no significant
effect on leaf temperature, while it caused 14% increase in SPAD index and 15% decrease in leaf water
potential. Increasing the irrigation interval from 4 to 8 and 12-day caused a 67 and 68% significant
decrease in grain yield, respectively. There was no significant difference in the grain yield of 8 and 12-
day irrigation interval. Increasing the water salinity from 1.5 to 4, 7, and 10 dS.m decreased the grain
yield by 35, 80, and 96%, respectively. Increasing the irrigation interval from 4 to 8 and 12 days caused
a 55 and 51% decrease in water productivity, respectively. This index decreased significantly (95%) by
increasing water salinity from 1.5 to 10 dS.m.

Conclusion

Water productivity and maximum leaf area index decreased significantly by increasing water salinity
and irrigation interval. An increasing trend in leaf temperature was observed with increasing salinity,
which is due to the decrease in plant transpiration under exposure to salinity stress. The SPAD index
showed a decreasing trend with the increase in salinity, while the increase in drought stress (increasing
the irrigation interval) caused an increase in this index. Sesame leaf water potential also decreased by
increasing salinity and drought stresses. Generally, results showed that leaf area index and studied
physiological traits of sesame were more affected by water salinity stress than drought stress. The results
of interaction also showed that in all investigated traits, except for leaf water potential, no significant
difference was observed between 8 and 12-day irrigation interval at all salinity levels. In 1.5 and 4 dS.m-
1 salinity levels, the difference in grain yield and water productivity were significant in 4 and 8-day
irrigation interval, while there was no significant difference in 7 and 10 dS.m salinity levels. Although
the highest grain yield and water productivity were observed in the 4-day irrigation interval and 1.5 dS
m salinity level treatment, based on the results of physiological traits, grain yield, and water
productivity of sesame, especially under water shortage conditions, it is recommended to use 12-day
irrigation interval instead of 8-day because there was no significant difference in the water productivity.
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Table 2. VVariance analysis of investigated traits regimes
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Table 3. Means comparison of main and interaction effects of irrigation interval and water salinity on maximum leaf
area index, canopy temperature, SPAD index, and leaf water potential of sesame.
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* Means followed by the same letters for each trait are not significantly different at 5% level of probability using Duncan’s test,
capital and small letters are used for main and interaction effects, respectively.
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Fig. 1. Variation pattern of leaf area index at different irrigation water salinities during growing period

of sesame for different irrigation intervals

Q)0 gy 9 Sy gl 50 a5 4 Ol (6eb g 590 Jilite
(%) Jgoz 59 jow Giedigy slod )kl O (6590 5 590
g Cj—k‘“’ dod ) C"L"’ 4 axgi b .ol oo oalo UL.....J

e g (sloo
S sles o e 31 6 Ll 93 (V) Jsoz il 5ub
(SlS 5l amr 59, #0) b5 tdgy iSTaz oloj 5o s
s sl O 98 ol 51 a5 Jlo o el ansl



71 ey Sdslnrd Slio (S S pphe a0 n 6ed 5 (K25 SRS S ) 2 10 Se 5 4B g b

o2 jewd V0 9 VIO (59 gl g0 50 Ladd ol ()l
gl g S
Slr obe) 4 Cod o e sl Dl ot (655
i el 00 1, (1) IS5 50 6kl calizes (glo g0
O e lly5) 59, B sl 590 50 jew ibe sles
Lol sl adle s (6598 oo 4o 5o Loy (Sas
axlye (Sid (i Lol a5 59, 1Y 5 A 5 kel slajg0 50
s Jlasgl 0,90 10 S mhaw slos Ol yss (6951 004
30 Sy sles Ol lol jg0 o 50 .l 009 0L
S )sd 4 Cumd 33 V0 5 Y G 6588 YL ol
o Lo palie g yiien (G 2 ebenjowd ¥ g V/0) yieS
Slr sloasSaais S 5,8 A5 (m Sl 03 SV
3 e Giebigy sles Gl azis jo 5 3505 Oliee 208
SN pnizmad ool anils Sid i b agalse Lal s
ST 0 as ols las ol 0,90 50 jew idigy (sles Ol s
YU Loo (sl 51 ass 59, YO) (6 m50jlail pdsl jo b las
@ CilS 5o 5, 0 50 cdals Ol s b lslae g 009
lodzme Ay 0,90 slesl o lilasm ¢ oduw, lode J8las
ol s alisdle 5 s s glos 5 4o o3l
Olyaass L (V S0) e iligy Ol pets (66501 a5 w20 o0
L aSsysbar col Sialen (V JS2) S whaw (22 la
O sles 5,5 (e Gl e @ S a4l
3w 5oy PO s s 4 wulh 5 abioo 2R
sbo Plax Sy mhaw ozl gSlas Jdo 4 culs

(SPAD ) K juw a5 L
S b 50 okl Ol 6558 45 s oo i (V) 5o
590 Sl Jg axils SPAD a3ls 5 b sse jil ws o
Joine Cio inl p ol e g 590 Sery g o)l
S5 9 39 SRS g kol DI ke aglie 0925
S by ST les 50 SPAD (el g )lal o
aS ols Hlias b Sl oy o ol 0y &S11(Y) Jgaz o
Pl kel 555 Gl L sye0 ook ples o Ly
o gme Ll ol s e cal ansly zlisl SPAD

| o¢9.¢.3

Solel 9 Gl b idg sled o jlo pae BOS
s 95l 4 Rl Srw Sy (Slod el 0225 oualiie
93 a5 Cuwl auly G5 Ola, 5 S sladiyy, ad
Oiigs sles iulEl iegh j0 el loduzs anl)
B bl obans o (S a5 Gl b oS s
el 2 (JBWbe /Y So 5l sty o 55keD
Dol 8 g (YRl Ve S ple Jeily 5o s kD)
o h)l55 (JELble VO S le Jumilty yo (s ke
Uiy o &S Jl>=,o (Khorsandi et al., 2018) <ol
) Sk ew idg les jo o pme i (5,500
!5 ey P eel) (Sas s ball o wes
saalie oS JelS ol L5 el Llpd & S (oS
oJe (Golestani and Pakniyat, 2015) cool ooid
-0 WS e Ghbgr sles 090 50 Sgliie sla IS
oLS ol alise ol | Sigliie sla Jasdl oS 4y Logs 1o wilg3
sl (S 25 Ll

Las ol olis s T b o lel o sloylasd oo
P A ey eerj o VgV VB Sl g9l Sl
e by (Sled 30 023 VA 9V Sgu (gl g il
slos Gl 5 samlive ol 5,05 ()l (S e
OIS 5 6yed Sl jo aiBiaiae e by
sles a3l (Assadi Nassab et al., 2012) el oo
(s 3 shsby S Lot dy (LS, Sy s
oo g (Ataee et al., 2019) o, San  olae iogs 5o
s (Shabani et al., 2009) 1515 L5 sl Sis o5
el ool 1S

O sles  65lel O (598 9 598 Blite Sl o) 0
oot isd VB VO (590 sl 50 a5 083 so (LS s
S5 30w (ibe sled )0 (5)lo S BB e
gl Yl 0 S I cils g2 (s kel calize
289 30 e by Sled (o p s s V1) ()5
Olie 4 (6510 sne soboas 59, F 90 4 s 55, 1T (5 L]
s e A 18 g kol jeo e 50 .l iuliél as e Q
oaalin YV B V/D (5,98 zobaw )0 juw Sidigy sloo ;o (5)ls
Sl sine B 59, VY o F (5 Lol sla g0 50 Laid g i
1S S92 g ey oo V0 5 V0 (698 pslan G
Sl b bl 90 Sy i g e IS sba



s=hs psle 5o e lois

5y

50 -
— 4 days
g 40 -
- W
& 2 30 -
X5
3 Q
2) £ 20 -
3
15
o 10 T
c
©
O 0 1 1 1 1 1 1 J
25 35 45 55 65 75 85 95
50 -
§ 8 days
= 40 -
P
5 2
© .
x5 0
g 20 1
i
S
2 10
[+
O
0 1 1 1 1 1 1 J
25 35 45 55 65 75 85 95
. 50 1
O 12 days
. E’ 40 A %
3 >
9% 30 A
L]
ig
g 20 -
Lz
g 10 A
C
[
O O 1 1 1 1 1 1 J
25 35 45 55 65 75 85 95

(Days after planting) ceils 51 s 33,
—0—S1=1.5dS/m ——s2=4 dS/m —&— S3=7 dS/m —%— S4=10 dS/m

Gl s y90 (gl ‘s)lﬁ.gi Qlem‘slbé),&)éAa;f.\.&) 0399 3O juw gy lod Ol yuuss GHILY s

&kl

Fig. 2. Variation pattern of canopy temperature at different irrigation water salinities during growing

period of sesame for different irrigation intervals
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Fig. 3. Variation pattern of SPAD index at different irrigation water salinities during growing period of

sesame for different irrigation interval
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Table 4. Means comparison of main and interaction effects of irrigation interval and water salinity on grain yield, and

water productivity of sesame

(395 &okal 99

(3o 32 oot jow) 5kl O (559

wlie Irrigation interval Irrigation water salinity (dS m™) oeSlee
Traits (day) 15 4.0 7.0 10.0 (Average)
_ ) 4 2054.2%  1362.0° 236.1° 60.91 928.34
2 prekS) il o ,5das 8 6456° 36579 1788 533  3109°
(s 12 564.2°¢ 387.4¢ 222.7°¢ 24.69 299.78
Grain yield (kg ha™) (Average) cyuKiluo 1088.0A  705.08  212.5€ 46.3P
O & pao (6390 540 4 0.216% 0.143° 0.025¢ 0.006f 0.098 A
(S0 yio g3 0,5 9aS) 8 0.091°¢ 0.052 ¢ 0.025¢ 0.008 f 0.044 8
Water productivity 12 0.090°¢ 0.062 ¢ 0.035¢ 0.004f 0.048 B
(kg m?) (Average) (S5l 0.1324 0.0868 0.028°¢ 0.006 P

Gy, g ol Sl sly 5y By y> oyl Jlo e S (Sils (ygm3T bl 5 do o iy Jlotiol elans 50 S jide Bgym shylo sla o Silee *
el a3 185 59 g0 iSen p sl S5
Means followed by the same letters for each trait are not significantly different at 5% level of probability using Duncan’s test,

capital and small letters are used for main and interaction effects, respectively.
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