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Table 2- the results of variance analysis drought stress effect and spraying hormones on variation of yield and components in

grain maize
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Table 3- means corporation yield and yield components grain maize affected drought stress and spraying hormones in
growth different stages
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4230.7a 279.98 b 9.92b

41398 a 313.87a 12.24a

4323.4a 282.53 b 9.81b

sl i 2oy 0 i) s 5 o sine colel M ells o e sl G Ky JBlis b laySilie
Numbers followed by the same letter are not significantly different (P<0.05)

Srco g (Sp) 0 L cutin A po )3 (S g (g0)90 B e
i3y S iali8l el iy ol oab Al e )3 (ST (9090
2 d2leoml 33 gesen 93 ool o et (V)hged) 45 il
O S5 (pdols Ady Al ye )3 ead Jise (Sgeyem ol (5)l,8
Slygey9p &S X0)S )5S 5 (peliione (B ik e (SIS
2 J> GhossSmlal plyisd prS g 5 opeST A5l AL
s i il laelulyd Gollasl il (ol slagly
Kaya et al, 2009; Walker and ) i s o dasl

gl (Sgayen SOl 292 Joay (i S g baulpd )

9 S g slayge)9n Bracpie § Bpae bl I (gl e
GRS lalyd ) o Sl (Jg (Y)bges) cudliingzg (S
JoLs > IS ol JLssan g (ugy 38) Ao pe > (St
8, .as (Kawai and Uchimiga, 2000) s 31 5 JSgeysn
M Gl sl (Sp) e U cutn A jo 3 GetS gt (y90)92
&y Sy alpdonl 13 ST Ggasgn Brae (g b alls )
caly ddspe 3 (Sid 5 balid )5 Gizer o) )hged) At



WA liwal ¥ oylods NF ol (1l (£l lecidg 3y 9yl Yvy

row/ear

S 2 10 L a) M

.(Dumbroff, 1981

e

= COAQ

.
5

s
£
%

,.,.
£
%

I COAl

o
S
L

(K,
5
%5

ot
%

25505
e
S
L

= COAZ

R
o

.
o
¥,

X
O

A
0.3‘
i

.
2%

7% C1A0

e
0.3‘
s

,

50

o0

52
i
%

= CIAL

B
2

%
&9

,
e

e
S
A

gy

R

# C1AZ

o’:;::
o

£,
£
2

.0
R0
e

i

®C2A0

T
i

[
o

SR HCZAL

Al J1 50 30 o1 o g (Sl CI30 390 ST Jgoe 1 g T (A2

figure 1- spraying cytokinie and auxine hormones in different stages
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Table 4- Auxine and Cytokinine hormones effect on grain yield of maize in different stages and different environmental
condition. NS: Non drought stress, SV: Drought stress in vegetative stage, SR: Drought stress in reproductive stage, C0:
Control, C1: Cytokinine spraying in V-V, stage, C2: Cytokinine spraying in Vg-V,,stage, A0: Control, A1: Auxine
spraying in Silk emergence stage and A2: Auxine spraying in 15 days after silk emergence stage. Grain yield has been
shown as average and £SD with three replications

b oS’ g S| &l 3 Slos
Enviromental Cytokinine Auxine  Grain yield (ton ha™)
NS Co A0 12.26 + 3.49
VS Co A0 12.67+0.47
RS Co A0 6.77+£2.72
NS Co Al 15.49 +4.60
VS Co Al 13.53+2.54
RS Co Al 7.83£2.61
NS Co A2 11.38+3.33
VS Co A2 12.92 +1.64
RS Co A2 5.29+3.00
NS Cl A0 11.93+6.63
VS Cl1 A0 12.39+0.46
RS Cl1 A0 6.23+2.89
NS Cl Al 13.85+4.40
VS Cl1 Al 14.27+3.31
RS Cl Al 7.25+3.42
NS Cl1 A2 11.72+3.27
VS Cl A2 10.56 + 1.80
RS Cl A2 6.38+2.90
NS C2 A0 12.09+ 4.14
VS C2 A0 11.73+0.87
RS C2 A0 3.24+0.42
NS C2 Al 13.99+ 5.62
VS C2 Al 14.61 + 3.39
RS C2 Al 9.33+£3.01
NS C2 A2 12.47+4.72
VS C2 A2 11.36+2.75
RS C2 A2 6.21+4.71
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Introduction

Drought is one of the major environmental conditions that adversely affects plant growth and crop yield. In
the face of a global scarcity of water resources, water stress has already become a primary factor in limiting crop
production worldwide. Drought is the major restriction in maize production. The plant growth reduction under
drought stress conditions could be an outcome of altered hormonal balance and hence the exogenous application
of growth regulators under stress conditions could be the possible means for reversing the effects of abiotic
stress. Phytohormones such as auxine and cytokinine are known to be involved in the regulation of plant
response to the adverse effects of stress conditions. Previous studies have shown that endogenous hormones are
essential regulators for translocation and partitioning of photoassimilates for grain filling in cereal crops, and
therefore could be involved in the regulation of grain weight and yield.

Materials and Methods

The experiment was carried out in three separately environments included non-drought stress environment
(irrigation after soil moisture reached to 75% field capacity), drought stress in vegetative stage (irrigation after
soil moisture reached to 50% field capacity in V, to tasseling stage, but irrigation after soil moisture reached to
75% field capacity in pollination to physiological maturity stage) and drought stress in reproductive stage
(irrigation after soil moisture reached to 75% field capacity in V, to tasseling stage and irrigation after soil
moisture reached to 50% field capacity in pollination to physiological maturity stage). Cytokinin hormone in
three levels (control, spraying in Vs —Vs and V-V stages) and auxin hormone in three levels (control, spraying
in silk emergence stage and 15 days after that) were laid out as a factorial design based on randomized complete
block with three replications in each environment at Seed and Plant Improvement Institute (SPIl), Karaj, Iran, in
2013. Indole-3-butyric acid and Ne-benzyladenin were used as auxin and cytokinin hormones, respectively.
Concentration of auxine and cytokinine hormones were 10 and 50 mg per liter, respectively. Harvesting was
done from 4.5 m’ at field maturity stage with 14 % grain moisture for estimating grain yield and yield
components. SAS software (version 9.1) was used for statistical analysis. Traits means were compared by
Duncan's multiple range tests in 5% probably level.

Results and Discussion

Drought stress effect was significant (P<0.01) for ear number per plant, row/ear, grain number per m’, 1000
kernels weight and grain yield and it wasn’t significant for kernels/row. Spraying cytokinine hormone was
significant (P<0.01) on ear number per plant, row/ear, grain number per m* and it was also (P<0.05) significant
for 1000 kernels weight but it wasn’t significant for kernels/row and grain yield. Spraying auxine hormone was
significant (P<0.01) for1000 kernels weight and grain yield and it wasn’t significant forother yield components.
The maximum yield was obtained 12.80 and 12.24 tons per hectare in non-stress environment and using auxin
hormone in silk emergence stage, respectively. Grain yield was decreased 49.21% under reproductive drought
stress and grain yield difference between non drought stress and vegetative drought stress was not significant.
Spraying cytokinine hormone increased ear number by 10% in Vg-V, stage. The maximum row/ear was 16.16
kernels per row which was obtained by spraying cytokinine hormone in Vg-Vy, stage. Spraying cytokinine
hormone increased grain number per m up to 20.75% in V-V, stage but it decreased 1000 kernels weight up to
13.76% in the same stage. The maximum 1000 kernels weight was 313.87 gr that was obtained by spraying
auxine hormone in silk emergence stage. Spraying auxine hormone increased grain yield up to 23.38% in silk
emergence stage.
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Conclusions
Based on the results of this experiment, maize was tolerant to drought stress up to 50% field capacity in
vegetative stage, but grain yield was decreased by 48.04% under drought stress condition in reproductive stage,
and spraying cytokinine and auxine hormones in V-V, and silk emergence stages respectively, could prevent
about 20% of decreasing of grain yield. Therefore, under drought stress condition, spraying cytokinine and auxin
hormones in Vg =V, and silk emergence stage can be recommended as the best time for using these hormones
respectively, because they can balance hormones rate disturbs under drought stress condition.

Keywords: Drought in reproductive stage, Drought in vegetative stage, Growth regulative, Hormonal
balance, Spraying hormone



