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1. Glycine betaine (GB)
2. Sodium nitroprusside (SNP)
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Table 1- Average temperature and total rainfall in growing season in two years
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Month Average temperature (°C) Total rainfall (mm)
2017 2018 2017 2018
i 5.9 576 15 16
January
- l_ .
SO 65 9.99 49.9 20
February
05983k 125 171 21.4 2
March
R Sl 18.9 17.9 20.4 322
April
S 26.9 233 142 17.8
May
dloy 30.86 2952 0 0.7
June
el 31.02 28 238 0.0
July
B e 29.86 30.4 0.0 0.0
August
AR 25.7 26.3 0.0 6.5
September
Obhtes 19.1 175 0.0 35.1
October
Sk 13.7 125 2.0 0.6
November
> 7.21 6.59 0 1.2
December
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Table 2- Physical and chemical analysis of the field soil

5 T oolo o - T e N .
D"A:h g " EC  pH O3 eeely s ool e gy S ob cde
P reanic N K P Fe Cu 2Zn Mn Sand  Silt  Clay
matter
(cm) (%) (dS/m) (%) (ppm) (mgrkg) (%)
0-30 0.19 105 72 002 110 4 242 046 055 405 63 24 13
W3 b o8 ) S8 L s sl 5 o3sr SR 5o eSS VP S el bl

(Bagherabadi et al., 2019)
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Table 3- Analysis of variance of yield components of cotton as affected by sowing date, time of foliar application and type of stress

modulator
ax e
s 2abo i w9y a5l olaxy wly as Ll olaxy 30 0jef Slowy A 039€ Sy
S.0.V. ‘Z‘::’ Monopodial branch Sympodial branch Open boll Closed boll
I Jw
B g Bde e Jide epde Jide e
year 2ed year 1th year 2ed year 1th year 2ed year 1th year 2ed year
)l_’s . 2 0.04" 0.03" 0.08™ 0.18" 0.03" 11.2* 0.07™ 5.20"
Replication
““S &b 1 5477 10.0™ 536" 171 70.5" 713** 40.4™ 636"
Sowing date (A)
Uas-
£ 2 0.06 0.07 2.18 2.99 0.14 8.8 0.23 0.87
G‘ L*J’b_“’ obs 1 0.01™ 0.30™ 34.2™ 23.9" 37.8" 20.3** 0.01™ 89.4™
Foliage time (B)
23S Jposs 1417 0.87" 33.9™ 50.4™ 12.4™ 15.7** 0.76" 66.7"
Modulator (C)
AxB 1 0.91" 11.77 5.677 0.02" 1.26™ 9.6"™ 0.38™ 114™
AxC 3 0.35"™ 2,147 2.33" 2.09™ 0.28" 3.1 1.49" 37.57
BxC 3 0.93™ 0.12" 3.05" 0.81" 8.16™ 11.77 0.32" 5.14"
AxBxC 3 0.31ns 250" 1.05™ 0.54" 2.02" 20.5™ 0.26" 6.70"
E 28 0.19 0.20 0.71 2.27 1.53™ 2.66 0.30 1.62
CV (%) 23.3 22.6 8.88 10.5 20.5 23.1 318 17.9

*k %X g

Aoy ) 50 mhaw ;o o e lo pre s uT A
ns: not significant; (*) and (**) represent significant difference at P < 0.05 and P < 0.01, respectively.
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Table 4- Analysis of variance of biological, seed cotton, lint and seed of cotton as affected by sowing date, time of foliar application
and type of stress modulator

a0

s alie I by 95 kes N/ 23 9,5 Los
S.0.V. ‘SdF) Biological yield Seed cotton yield Lint yield Seed yield
Jol Jbe ped Jlo Jsl Jbe ped Juo Jsl Jbo ped Jbo Jsl Jbo psd Jbo
1th year 2ed year 1th year 2ed year 1th year 2ed year 1th year 2ed year
)l.)s; . 2 9168™ 94556 25" 137456™ 3683™ 15581" 4314 60479
Replication
““S &b 1 8259332™  15163™ 1831055 45238™ 593597  5745773™ 339554  18739826™
Sowing date (A)
UI‘? 2 11827 1560 62500 111723 31252 6961 5370 62914
wohdsbe ols g aagem 2187 3144427 8213727 253447 74808 161246  400416™
Foliage time (B)
PXviiy Ji iey ok ok . *x ok ok . .
3 1689059 189070 506892 644162 88935 103152 177219 236079
Modulator (C)
AxB 1 19562 1200 19805™ 552767 1025 51822™ 11817" 266090
AxC 3 500168" 194037 75355" 481259 11103" 79093™ 29833" 172718
BxC 3 270604" 1366" 17517™ 49199" 3006™ 6963™ 7392 21413"
AxBxC 3 353566 3396" 4480 29274 727" 4729™ 2700™ 12146™
E 28 111184 21914 16708 16044 2543 3690 10067 7647
CV (%) 8.53 5.80 9.19 10.6 11.2 149 104 11.2

F* % ns

Aoy ) 50 mhaw (o o gme o pire s oS A
ns: not significant; (*) and (**) represent significant difference at P < 0.05 and P < 0.01, respectively.
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Table 5- Interaction between planting date and time of stress modulator application on monopodial and sympodial branches

wly asls olaas
Sympodial branch

‘5»23.3.9) as Lo olowy
Monopodial branch

pe> Jb Jsl Jbo pe> Jlo Jot J
Second year First year Second year First year
+ 28 +pulS +polS
EXISPY- LAY SR3055E LY SB0)sE LN Ro0j5E + A R
Flowering+  Flowering Flowering+  Flowering Flowering+ Flowering Flowering+bolling  Flowering
bolling bolling bolling
10.15a 827hb 11.75a 9.37b 1.97b l1l4c 1.70b 145b &b
Early
743c 6.59¢c 8.95¢c 7.95¢ 1.90b 3.05a 210a 240a “SL"TU
ate

(FLSD, a=0.05) 35l s cine (5,bel GLES o by 12 40 aslin By, sl ls slouSilie

The means with similar letters in each column are not statistically significant (FLSD, a=0.05).
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e b g5 s (UFY) (aalS alope o (il Joons
(V1)) wo0jse +palS 5 al>ye ;5 GB (3L Jol=e
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d>pe 0 SA LAhdslme 4 bgye siuy, als sl
SA (sl Joone L (5 5 simn LI 45 3 msaisi + 20l
(F Jgaz) olas s palf al> o 5o



vod 3l g ly oS 50 G laoniS Jyasi bl Jalne 4 4y K335l jude ST STy

I3 9 bgy aslh olasd p (idd goussS Jruad U pan o) g 95 Sl J1-F Jgur
Table 6- Interaction between type and time of stress modulator application on monopodial and sympodial branches

ol as Lo olaws gy 4L olasy
Sympodial branch Monopodial branch
p9o Jb Jsl e p3s Jb Jsl s Jasi g9
Second year First year Second year First year 0diS
P P ol +ols Modulator
SR059 o SR059¢ ol R055E >l SR059 ol type
Flowering +  Flowering Flowering +  Flowering Flowering +  Flowering Flowering +  Flowering
bolling bolling bolling bolling
7.10s 7.40 cd 5.70d 8.80¢c 2.53ab 2.10b 240a 241a el
Control
10.2b 8.20c 750 b 105b 291a 1.12d 191ab 1.70 bc GB
116a 9.85b 10.1b 113a 182¢ 1.86¢ 21ab 1.6 bc SA
122a 95b 10.1b 116a 2.63 ab 2.16b 121c 2.01ab SNP

(FLSD, 0=0.05) %, ,ls gixe & Lol Bl o2 b g o 0 alie By, s o Sl
The means with similar letters in each column are not statistically significant (FLSD, 0=0.05).
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Figure 1- Interaction between planting date and time of stress modulator application on number of monopodial branches
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Figure 2- Interaction of planting date, foliar application time and type of stress modulator on the number of open bolls
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Figure 3- Interaction of planting date, foliar application time and type of stress modulator on biological yield
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Abstract

In order to investigate the agrophysiological response of cotton to foliar application of stress
modulators in different planting date, an experimental was conducted as split-plot factorial in a
randomized complete block design with three replications in 2017-2018. Factors were: planting date
(early (May 15 and 20, for the first and second year, and late (June 20 and 17, for the first and
second year, respectively) as the main plot and type of stress modulator at four levels (control,
salicylic acid, glycine betaine and sodium nitroprusside) and time of stress modulators application
(flowering and flowering + bolling stage) as a factorial in the sub-plot. Both in early and late
planting date, foliar application in flowering+bolling stage increased the number of reproductive
branches, number of bolls per plant, seed cotton and lint yield. The highest number of bolls per
plant was obtained in early planting date by foliar application of glycine betaine (15.7) and in late
planting date by foliar application of salicylic acid (8.7). While salicylic acid foliar application
increased the seed cotton yield in early planting date (47%), but in late planting date, seed cotton
yield did not respond to the stress moderator application. In both flowering and flowering+bolling
stage, the highest seed cotton yield was obtained by spraying sodium nitroprusside (1265 and 1537
kg/ha, respectively). In terms of lint and seed yield, in early planting date, foliar application of
sodium nitroprusside and in late planting date, foliar application of salicylic acid was better than
other modifiers. Overall, the results of this experiment showed that sowing at the appropriate date
and foliar application with salicylic acid in the flowering + bolling stage is the most appropriate
treatment to obtain the highest seed cotton yield in saline condition.
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