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ABSTRACT

To evaluate of spermidine polyamine (SPD) foliar spraying effect on physiological indices and
soybean yield (cv.'Caij)lan') under low-irrigation condition, a split-plot experiment was conducted
based on randomized complete block design with three replications in Chapakrood, Joybar,
Mazandaran province, in the year of 2016. T he treatments incorporated the four levels of irrigation
100, 70, 50 and 30% of water requirement) as main plots and the three levels of foliar sprayin

PD (0 (control), 0.5, 1 mM) as sub-plots. The evaluated parameters includes leaf number, po

number per plant, plant height, seed number per plant, the thousands seeds weights, the dry matter
yield in a single plant, seed yield in a single plant, membrane stability index (MSI), relative water
content (RW C), electrolyte leakage (EL), malondialdehyde (M DA), and hydrogen peroxide (H202).
The results displayed that the application of SPD in various concentration had a significant effect
on all characteristics except leaf numbers under low-irrigation conditions. In the evaluation of the
interaction effects, the exhibited results showed that between low- irrigation and SPD, the SPD
spraying concentration at the rate of 1 mM by reduced irrigation conditions from normal water
requirement (100%) to its 30% requirement will result in significant incense in the pod number,
seed number per plant, one thousands seeds weight, and dry matter yield by 90, 90, 50 and 20 %,
respectlvelg. Also, RWC and MSI increased up to 63% and 1.13 times, respectively, while EL
decreased by 16% as compared to no-SPD conditions. W ith the decrease of irrigation rate to 30 %
water requirement, the SPD concentration of 0.5 mM made seed yield to increase up to 90%, while
H202 and MDA decreased to 67% and 34%, respectively that is the indication of plant drought
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tolerance. In sum, the results indicated the positive effect of the application of SPD improved

drought tolerance in soybean (cv.'Caspian’

under low-irrigation condition through the

improvement of physiolo?ical characteristics and yield components.
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Table 1- Some physical and chemical characteristics of the field soil

Depth Soil Text Organic Matter OC;?SS:]C Sand Silt Clay EC H
(cm) ' (%) %) (%) (%) (%) (ds/m) P
0-30 Clay 2.02 117 18 38 44 1.24 7.76
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Table 2-the Variance analysis of the irrigation and SPD treatment effects on yield and yield components of
soybean under drought stress

Som:);ce Degfree L eaf Pod number Plant nurﬁt:(;a:’nper Tho%?and Drillrir;ﬁ;ter
variation freedom number per plant height plant seed weight per plant
Irrigation (1) 3 2.852**  670.991** 30.333* 1907.88**  78880.33** 173.166**
Ea 6 0.63 19.102 7.583 132.21 39.194 4.592
SPD 2 0.028 2825.528** 9.528 5361.75**  50465.528**  177.814**
concenteration(S)
Sxl 6 0.546 347.046**  45417**  1302.71**  63623.083** 36.678**
Ep 16 0.25 4.583 6.236 162.97 20.986 6.29
CV(®%) - 4.52 2.86 2.92 9.65 0.42 7.94
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n.s,** * no significant,significant in 1 and 5 probability level, respectively
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Table 3- the Variance analysis of the irrigation and SPD treatment effects on the indices of physiological and
biochemical drought tolerance in soybean

Source .
of '?fggggn?f Sierd {g? MSI RWC EL MDA H.0,
variation Perp
439.241**
Irrigation(l) 3 1 74.111** 162.593** 1540.519**  2711.003** 0.114**
Ea 6 1.275 4.667 6.176 4.546 0.493 0.001
SPD
concentration 2 100.681** 283.111** 361.75** 1017.528**  233.012** 19.099**
(S)
Sx| 6 136.958** 219.333** 243.12** 55.157** 1729.465** 1.076**
Eb 16 4,944 5.528 9.611 3.875 0.268 0.001
CV(%) - 7.98 4.39 3.83 3.04 0.53 1.25
Qo) gy 5 S Jleizl maw (o o de o Jme pd oS 4 ek NS

n.s,*** no significant,significant in 1 and 5 probability level, respectively
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Table 4- the Mean comparison of irrigation and SPD interaction effect on yield and yield components of
soybean under drought stress
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Figure 1- The effect of foliar spraying (SPD) on membrane stability index (MSI) under low- irrigation
condition in soybean

aalas 5,90 oLl a o o 5 oo aS ols Lyl o 50 s O Gl 2alS comge pol oyl
Ol Joailiy Sl o, e L, RWC e aitslys , .(Jahan et al., 2015) 00,5 o Sois s
Lios g o8 ol lis ] )b s ol Sy «(Martinez et al, 2007) )L Son g 5 ,lo axdllao
s bes e el RWC 5 QJW slod r:lé)l)o
olis bl g anilas sals b g jlo pae woglas 15
nospd @spd 0.5mM  ®spd ImM
01 a a 3 a a a 2 3 2 a
g 01 . :
E’ 70
o :
£
£ 301
5 20 4
& 10 1
0
control{100%) %V %o % ¥
Irrigation(water requirement)

2 &l o8 Ly 50 RWC) S Ol s (s line 555 22 SPD) oot pal el iy b (o8 Jglone 53l b -Y I

Lgw
FiglL)Jre 2- The effect of foliar spraying (of SPD) on RW C in under low-deficit irrigation condition in
soybean



....... 6L® yl.m ‘5‘>).| JW}JJM}M‘ WT_‘GL‘ ‘SAML_‘LJleA)AJU s3] u‘)&"-‘z’ﬁ Q‘).) Glﬁ)u.\.& \a¥

H202 content

45 b
4
35
3 c d
25
2 “E :
15
1
05
0 Z

AN\

@ nospd spd 0.5mM  ~spd ImM

-

NN
Ny -

% d %%

Irrigation(water requirement)

controi100%) %V

bses 1o Sl 65 Ll 53 H202 lsen (555 2 SPD) (s ol ool Sy o3Uslone b1 IS
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soybean
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Figure 4- The effect of foliar spraying (SPD) on MDA content under low- irrigation condition in soybean
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Figure 5- The effect of foliar spraying (SPD) on EL in leaves under low- irrigation condition in soybean
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