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Table 1- Analysis of variance of the effect of salinity and seed priming on growth and some physiological characteristics of

sesame
. @y Job SUis (5 S o9 Slyiz=e . . Jndg s -
& s 20 w b 359,
s gl ey aBlw Job i, o ol i, O o a Judg,ls Jadg ks ath ENPTY) F\/Fy,
Root Relative
S.0.V df IS hoot Root Shoqt dry dry water Chl a Chl b Chl Carotenoide
ength  length weight . atb
weight content
b 21.00™  1.28™  57.83™ 0.66" 61.62°  0.0141™ 0.0002™ 0.016™ 0.0100™ 0.003™
(Replication)
a9 (.A) 281.40° 4110 1387.72""  0.12% 89.99™  0.1647 0.0216" 0.286" 0.0245° 0.022"
(Salinity)
&w‘)) (P) * *k *k * *k ns *k *k *k *k
A 42590" 11.88"  969.82 2.23 10527 0.0293™  0.207" 0354 0.0375"7  0.046
(Priming) . X
AxP 9 18337 4277 170.027  0.54™ 3583 0.0378™  0.0078" 0.047™ 0.0121™  0.006
ws fError) 30 95.46 1.12 36.79 0.53 11.81 0.034 0.001 0.037 0.005 0.002
C.V. (%) 11.06 14.65 12.58 17.89 6.59 20.90 8.33 13.70  20.62 7.19

Pasine ©slis pie o iee 2oy B sl o 3 F ol ine doy ) Jleis a3 ¥F
*+Significant at 1% probability level, * significant at 5% probability level, ™ no significant difference
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Table 2- Mean comparison of Effect of salinity stress and seed priming on some growth and physiological characteristics of sesame

Syl Tolw Bl Job Wy ) SWS (39 A Jady ks ath Judg 5 Mg,
Treatment Shoot length Root dry Chlorophyll a Chlorophyll Carotenoids
levels (cm) weight atb
® [mg g (FW)]

Sag

Salinity (mM)

0 95.00+2.73 4.02+0.15 0.944+0.059 1.49+0.063 0.328+0.014
15 88.75+2.66 4.01+0.16 0.941+0.057 1.48+0.078 0.326+0.028
30 84.91+4.19 4.07+0.23 0.943+0.060 1.45+0.084 0.413+0.034
45 84.52+3.47 4.23+0.34 0.709+0.029 1.16+0.050 0.397+0.029

Kisoulyy (Priming)

NaHCO; 90.50+3.82 3.79+0.10 0.873+0.063 1.35+0.078 0.432+0.043
NaCl 91.83+1.81 4.07+0.24 0.91540.070 1.38+0.072 0.362+0.016
H,O 90.50+3.63 4.70+0.29 0.930+0.059 1.63+0.067 0.375+0.022
Control 79.41£3.13b 3.77£0.11b 0.820+0.042 1.22+0.048 0.296+0.011
LSD 8.11 0.609 0.154 0.159 0.063

23l e 3yl glas £ S5 Y . Sike pdlie 35,5 (g 5 sxe BB doyd gy Jloin] o 3 LSD 9051 oluslp cdictents S yiiio gy gl & ol pSileo gty 50
Means in each column followed by similar letter(s) are not significantly different at %5 probability level, using LSD test. Each value is
mean of three replicate with standard error (Mean + SD).
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Figure 1- Effect of salinity and priming on root length and stem dry weight of sesame. Bars represent standard error. P1:

Priming with sodium bicarbonate, P2: Priming with sodium chloride, P3: Hydropriming, P4: Control. Means in each stress
level followed by similar letter(s) are not significantly different at %S5 probability level, using LSD test.
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Figure 2- Effect of salinity and priming on relative water content of sesame. Bars represent standard error. P1: Priming with

sodium bicarbonate, P2: Priming with sodium chloride, P3: Hydropriming, P4: Control. Means in each stress level followed
by similar letter(s) are not significantly different at %35 probability level, using LSD test.
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Figure 3- Effect of salinity and priming on Chb and Fv/Fm of sesame. Bars represent standard error. P1: Priming with

sodium bicarbonate, P2: Priming with sodium chloride, P3: Hydropriming, P4: Control. Means in each stress level followed
by similar letter(s) are not significantly different at %35 probability level, using LSD test.
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Table 3- Analysis of variance of the effect of salinity and seed priming on Ion content of sesame

Olpdd ilie (93051420 s o e el Comd S e
S.0.V df K Na K/Na Ca Mg
‘ v
),)S) . 2 0.0100ns  0.060ns 0.004ns 0.00lns  0.0006ns
(Replication)
5 (A
d)’f ( ) 3 0.0900*  0.097ns 0.055%* 0.009ns  0.0152%*
(Salinity)
I)J (P) 0.371**  2.046** 0.650%** 0.154**  0.0650**
(Priming)
AXxP 0.038ns  0.097ns 0.021ns 0.012ns  0.0040*
las
30 0.027 0.089 0.019 0.005 0.0010
(Error)
C.V. (%) 10.70 14.08 17.93 24.01 21.20
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**Significant at 1% probability level, * significant at 5% probability level, ™ no significant difference
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Table 4- Mean comparison of Effect of salinity stress and seed priming on Ion content of sesame

Syl T ol 2w 2w &) el Copunsd podS’
Treatment levels K (%) Na (%) K/Na Ca (%)
S
Salinity (mM)
0 1.97£1.67 1.68+0.014 1.08+0.014 0.19+0.0005
15 1.52+0.85 1.85+0.017 0.83+0.028 0.25+0.0007
30 1.48+2.09 2.46+0.017 0.61+0.034 0.31%0.0012
45 1.38+1.45 2.48+0.035 0.57+0.029 0.46+0.0016
Kisoulyy (Priming)
NaHCO; 1.53+0.018 2.24+1.68 0.73£0.0009 0.30+0.04
NaCl 1.50+0.009 2.09+1.24 0.74+0.0015 0.27+0.016
H,0 1.67+0.012 2.03+1.34 0.87+0.0006 0.30+0.022
Control 1.48+0.030 2.13%1.51 0.75+0.0014 0.34+0.011
LSD 0.138 0.249 0.116 0.063
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Means in each column followed by similar letter(s) are not significantly different at %5 probability level, using LSD test. Each value
is mean of three replicate with standard error (Mean + SD).
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Figure 4- Effect of salinity and priming on magnesium content of sesame. Bars represent standard error. P1: Priming with

sodium bicarbonate, P2: Priming with sodium chloride, P3: Hydropriming, P4: Control. Means in each stress level
followed by similar letter(s) are not significantly different at %35 probability level, using LSD test.
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Introduction

Sesame (Sesamun indicum L.) is an important oil seed crop. Its seed has excellent nutritional value with a
high and unique protein composition, making it a perfect food. Salinity is a serious problem in many regions of
the world including Iran. Salinity stress is one of the widespread environmental constraints affecting crop
productivity. Salinity generally induces osmotic stress and causes direct ion injury by disrupting ion homeostasis
and the ion balance within plant cells (25). Seed priming is one of the ways to reduce negative effects of salt
which is used for increasing germination percentage and seed resistance in salty zones. Seed priming is a pre-
germination treatment that provides a moisture level sufficient to start pre-germination metabolic processes. It
entails the partial germination of seeds by soaking them in water (or in a solution of salts) for specified period of
time, and then re-dry them just before radicle emerges (24). Priming stimulates many of the metabolic processes
involved with the early phases of germination. Given that part of the germination processes have been initiated,
seedlings from primed seed grow faster, grow more vigorously, and perform better in adverse conditions (24).
The objective of this study was to investigate the effects of salinity stress caused by alkali salts on growth and
some physiologic characteristics of sesame.

Materials and Methods

This study was conducted in a greenhouse in Vali-e-Asr University of Rafsanjan as factorial arrangement in
randomized complete block design with three replications. Experimental factors included priming (control
(unprimed), hydropriming, halopriming with NaCl and NaHCO; and level of salinity with sodium bicarbonate
salt (Zero, 15, 30 and 45 mM). Seeds were planted in pots filled with perlite and cocopite (1:1). The pots were
irrigated with a nutrient solution (with half strength Hoagland's solution). After the fourth true leaves appeared,
salinty stress in the pot were created by adding NaHCOs, to half strength Hoagland’s solution. Control plants
were only irrigated with half strength Hoagland’s solution. Plants were harvested after 45 days of seed sowing.
After forty five days, shoot and root height, shoot and root dry weight, relative water content, Fv/Fm, chla, chlb,
total chlorophyll, cartonoied content, potassium, sodium content and sodium to potassium, calcium and
magnesium content were measured.

Results and Discussion

Results showed that salinity stress decreased shoot and root height and also shoot dry weight. Valdez-Aguilar
and Reed (33) reported a decrease in Phasaeolus vulgaris L. growth with increasing sodium bicarbonate salt. By
increasing sodium bicarbonate, salt relative water content decreased. Also, the decreases in relative water content
have been reported in wheat under salinity stress caused by alkali condition (15). Salinity stress decreased leaf
chlorophyll content and Fv/Fm. Similarly, Guo et al., (16) observed a decrease in leaf chlorophyll content and
Fv/Fm with increasing sodium bicarbonate salt. Different treatments of priming increased root height and shoot
dry weight compared with unprimed treatment with increasing salinity stress. Igbal and Ashraf (18) indicated
that priming increased growth in wheat under salinity stress caused by alkali condition. Moreover, relative water
content, chlb content and Fv/Fm increased under different treatments of priming and stress. It seem that under
stress condition, plants with maintain relative water content, chlb content and Fv/Fm, decreased the harmful
effect stress. The highest shoot dry weight, relative water content, chlb content and Fv/Fm was observed at
hydropriming treatment. Although salinity stress decreased K concentration and K'/Na', but the Na’, Ca," and
Mg,  concentration increased. Zhang and Chun-Sheng (39) concluded that by increasing sodium bicarbonate
salt, potassium content decreased in Lathyrus quinquenervius, whereas sodium and sodium to potassium ratio
increased. Moreover, the increases in calcium and magnesium content have been indicated in sunflower (22) and
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wheat (15) under salinity stress caused by alkali condition. Hydropriming increased K concentration and
K'/Na'. Igbal and Ashraf (18) indicated that priming increased potassium content and potassium to sodium rate
and decreased sodium content. All of priming treatments also increased Mg, concentration compared with
unprimed treatment in 15 and 30 mM alkaline stress.

Conclusions

Result showed that salinity stress decreased shoot and root height, shoot dry weight, relative water content,
leaf chlorophyll content and Fv/Fm. Different treatments of priming increased root height, shoot dry weight,
relative water content, chlb content and Fv/Fm compared with unprimed treatment with increasing alkaline
stress. The highest shoot dry weight, relative water content, chlb content and Fv/Fm also was observed at
hydropriming treatment. K concentration and K'/Na" decreased under salinity stress, whereas the Na®, Ca," and
Mg," concentration increased. The highest K' concentration and K”Na" was observed in hydropriming
treatment. Also, under 15 and 30 mM salinity stress, all of priming treatments increased Mg, concentration
compared with unprimed. So, seed priming especially hydropriming can be an effective method to improve plant
growth of sesame in alkaline stress condition.
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