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Extended abstract

Introduction

Reduce moisture levels are the most important factor, which limit growth and yield production in arid
and semiarid regions. Sesame is usually a plant in arid and semi-arid regions that is exposed to various
stresses during its growth period. Depending on the plant susceptibility, each of the stresses can have
different effects on their growth, metabolism and function. Drought stress affects a vast range of plant
morphological, physiological and biochemical characteristics, for example, it results in altered water
relations, suppressed cellular activities reduced content of chlorophyll and carotenoids induced
generation of reactive oxygen species (ROS). Proline plays a major role in osmotic adjustment and
protects the cells by scavenging reactive oxygen species (ROS). While Application of some elements
reduces the negative effects of stress, including calcium ion, which has significant effects on the
physiological processes of plants and improves morphological and biochemical traits of plants under
stress. In recent years, several reports have been suggested to increase plant tolerance to stresses, such
as the use of growth regulators and the relationships between polyamines and environmental stresses.
The most important polyamines include putrescine, spermidine and spermine. Some of the
physiological processes such as cell division and plant development could be altered by these growth
regulators. Putrescine accumulates in plant tissues during stress, causing plants to withstand abiotic
stresses, including drought.

Materials and Methods

In order to study the effects of Putrescin and Calcium Nitrate application on some physiological and
biochemical traits of sesame under different moisture levels a Spilt plot- factorial experiment was
conducted based on block complete randomized design with three replications in research farm of
Birjand university in 2018. In this experiment, Moisture levels treatments with tree levels were (100%,
75%, and 50%) as main factor and foliar application Calcium nitrate at tree levels (0, 5, 10 Mm) and
Putrescine in two levels (0.5 Mm, spray with water) as the second factor were studied. In this experiment
traits measured including chlorophyll a, chlorophyll b, chlorophyll index, Proline, number of grain per
plant, number of capsule per plant, thousand—seed weight and grain yield.

Results and Discussion
The results of ANOVA showed that the interaction of Moisture levels x calcium nitrate x putrescine had
significant effect on chlorophyll a, chlorophyll b, chlorophyll index, Proline, number of grain per plant,
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number of capsule per plant, and grain yield. Drought stress has had a significant effect on sesame seed
yield and severe stress resulted in a decrease in seed yield. The highest grain yield respectively was
obtained from 100% and 75% water requirement levels and the lowest with an average of (376.8 kg ha-
1) from 50% water requirement. The highest proline was obtained from 50 percent water requirement
and the lowest with from 100% water the difference between the minimum value and the maximum
value was 64%.Interaction of calcium nitrate and putrescine on thousand—seed weight was significant
(P<0.05). The results also showed that the highest grain yield on all measured traits obtained when
using foliar application of calcium nitrate (10 Mm) and putrescine .

Conclusions

It was observed that sesame has had a relative tolerance to moisture restriction so that 75% of water
requirement stress could not have a significant effect on yield and yield components and stress of 50%
water requirement was caused 40% reduction in grain yield in this plant. It was also observed that
moisture stress led to has been increased proline production in the plant. Causes of increased proline
content at conditions under stress can be the production of free radical and reactive oxygen species
(ROS). Foliar application of putrescine and calcium nitrate was increased stress tolerance and improved
yield and yield components of sesame. Concomitant use of putrescine and calcium nitrate had been a
synergistic effect so that the highest foliar application efficiency was observed from the simultaneous
use of 10 Mm calcium nitrate and 0.5 Mm putrescine.
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Table 1. Soil physical and chemical properties under experiment site

EC EC pH Om SP Ca K Na Mg Texture
dS/m! dS/m! % % meq/L"!
52 1.8 8 0.38 24.5 124 3.2 343 44  loamy sand

Table 2. Results of analysis of variance split- factorial photosynthetic pigment, proline, yield
and component yield of Sesame influenced by sparing Calcium nitrate [Ca(NOz3)2] and
putrescin under moisture stress

S.0.V df a Chl b Chl SPAD Proline
Block 2 0.015" 0.001"s 9.62" 0.001"s
Moisture stress (M) 2 2.05™ 0.52" 576.1" 1.356

Error (a) 4 0.033 0.007 7.02 0.015

Ca(NOs)2 2 0.62" 0.086™ 214.8™ 0.162™
putrescine (P) 1 2.15™ 0.354™ 595.4™ 1.408™
Ca(NOs3)2x M 4 0.039" 0.004" 38.63™ 0.011™
PxM 2 0.264™ 0.362™ 31.9" 0.154™
Px Ca(NO3)2 2 0.080" 0.042™ 22.7 0.003"s
Px Ca(NO3):x M 4 0.094" 0.007* 22.5" 0.004"
Error (b) 30 0.023 0.001 645 0.0012
CV% - 10.7 6.5 53 2.09
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Table 2. Continued

Number of Number of

capsules per seeds per 1000 grain
S.0.V df plant capsule weight Grain yield
Block 2 12.77 0.530m™ 0.0018" 1171.06"
Moisture stress (M) 2 1631.91™ 419.6™ 0.443™ 201596.9"
Error (a) 4 7.311 3.149 0.014 809.39
Ca(NO:s)2 2 1106.23* 894.11" 0.339™ 107503
putrescine (P) 1 1919.49* 1977.01™" 0.690™ 280636.4™
Ca(NO3):x M 4 20.56" 7.367" 0.0206" 4757.5"
PxM 2 26.97 11.80" 0.032" 3343.6"
Px Ca(NO3): 2 61.73™ 180.36™ 0.067" 3272.4"
Px Ca(NO3):x M 4 38.13" 12.72™ 0.014~s
Error (b) 30 6.62 2.71 0.013 803.1
CV% - 4.43 2.50 4.57 4.04

*and **: Significant at the 5%, and 1% probability levels respectively. ns: Non- Significant

Table 3. Means comparison (split-factorial) of photosynthetic pigment, proline, yield and component yield Sesame
influenced by interaction sparing Ca(NO3): and putrescin under moisture stress (Percentage of crop water requirement)

Moisture Ca(NO3)2 Putrescine a Chl b Chl SPAD Proline
---------- L mg.g’ mg g’
Control EF1.42 FG0.64 B-D 521 N1.32
0 0 E] 444 E0.694 CF50.82 N1.314
0.5 €1.66° EFQ.70¢ Hig) 7be L1.41°
1} €D1.55¢ EFQ 71¢ FG48.0de MN7 34¢cd
0,
100% S 0.5 AB 2 02P AB() 95b K36.0d L1.44b>
10 0 €1.65¢ €0.85b° 139, 6¢d LM 39be
0.5 A2.132 A1.012 K32.6° K1.542
Control GHIp 95 U0.47 AB57.1 K15
0 0 F11.00¢ HIp 52de A-C54 92 U1.58¢
0.5 €1.62% F0.65¢ Higq 74 G1.7¢
0 EF1.20b° HIp 48¢ C-E52.5% HI1 634
o,
5% S 0.5 B1.942 EQ.8b FG48.3be DE] 882
10 0 DE1,34be HIp,544 GH44 64 F1.76°
0.5 B1,912 BC(.902 K36.6° D1.912
Control 10.89 K0.37 462.1 HI1 63
0 0 HIp ge 10.42¢ AB57 12 GH1 684
0.5 FGH] 0gb 10.48b¢ A-C54 4be CD1.93be
0 HIp 87¢ J0.40° A-C55.32b E1.83¢
o,
0% S 0.5 EF1 222 G0.68% D-F49 2d B2.12
10 0 EFGY 15 10.502be CE52.9¢ €1.98>
0.5 €1.66" €D, 842 U38.9¢ A2.16°
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Table 3. Continued

Moisture stress Ca(NOs)2 Putrescine  Grain per capsule  Capsule per plant  Grain yield
—————————— mM ---------- kg.ha!
Control G48.2 149.9 HUG21.1
0 0 F53.0d U51.5¢ GHIG2 8. 6¢
0.5 DEg2.0bc D72.1¢ £760.9¢
5 0 £57.9d G60.24 F6670.7¢
o,
100% 0.5 B72.32 BC75.2b B847.7°
10 0 €bg5.90 BC74 8be DE726.9¢
0.5 AT7.12 A78.12 A919.22
Control H41.6 Kig2.3 J581.5
0 0 H43 3¢ HI52.7¢ HU616.5¢
0.5 E59.7° D70.3¢ €775.9°
0 £59.9b F64.44 FGHE54 3¢
o
5% S 0.5 BC70.32 ¢b72.7° €P765.9°
10 0 BC68.82 D71.6% Bg37.4%
0.5 B71.0° ABT76.50 A908.9*
Control 274 137.3 1376.8
0 0 129.44 K43 4¢ 1394.5¢
0.5 FG50.6° G60.6° U604.9¢
0 H41.4¢ H54.74 K495.9¢
o
50% S 0.5 F52.8° £67.4° FGH59. 720
10 0 G43 3¢ FG62 .4¢ U610.7b¢
0.5 £59.72 D71.6* EF690.6°

Similar letters in each column were significantly different at the 5% level based on the LSD test. The letters on the
right show compare the mean of the interactions of the three factors based on moisture stress and the letters on left
compare the mean of the effects in general with the addition of a control (no spraying).
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Fig. 1. Effect of interaction putrescine and calcium nitrate (A) and Effect of moisture stress on (B) on 1000-grain weight.
Different letters indicate a significant difference at the level of at least 5% (LSD).



