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Table 1. Treatments used for defolation
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Common name and chemical formula Trade name Application rate
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4-bipyridinium «N’-dimethyl-4
5 DE T, S s I F
Glyphosate SL 41% RoundupSL41% 4L/ha
N-(phosphonomethyle)glycine
0581 0541 S 3 e ¥e
Ethephon Ethephon 300mL/ha
2-Chloroethylphosphonic acid
\;JT‘,:;)PL}:;){&} s )Ag_ez\):pf7n+j._ﬂ’
Tributyl Phosphorotrithioite Def S
21.+200gr Drop /ha
S gD+ ST - S s I Y+ 2IY
Paraquat + Glyphosate SL 41% 21L+2L /ha
RYVESCH (IR - 33 oo YOr + Y
Ethephon + Glyphosate SL 41% HSa
21+250mL/ha
RY¥: PGt 4 - 35 oo YO 4 Y
Glyphosate SL 41%+ Ethephon S
2L+250mL/ha
01+ s + SIS - Yo+ Y+ Y
Paraquat + Glyphosate SL 41+ a5 o
Ethephon 2L+ 2L +250mL/ha
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Table 2. Analysis of variance of vegetative traits in 2019
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Mean squares
= e w3 S gl oFsls w il 5 g s 5, SRS
SOV &al3T Plgnt Number o5 Green leaf ol ol £,
dF height of Height to Abscesised  Desiccated ~ Abscession
nodes .
node ratio leaf leaf percentage
oS o 2 333™ 0.435™ 0.031"™ 126.9 ** 58.2 ** 596 ™ 2.56"™
Block
505, 7 240.4 ** 4.56° 0.72%* 1689.34 1068.34 **  590.02 ** 880.19 **
Defoliant *
ot ol 14 1.85 0.88 0.04 1.93 1.41 0.85 20.92
The main error
Sty Al e 1 22.35° 0.61™ 0.17° 224.98 ** 40.86 ** 39.62 ** 109/6262%*
Maturity
52088 % S 7 104.16** 2.35° 0.42%* 38.99 ** 107.62 ** 192.18 ** 261.6 **
Maturity
xDefoliant
5 ol 16 3.07 0.54 0.02 1.34 0.99 3.66 34.47
Sub error
NN - 1.6 32 2.9 9.42 4.8 13.1 8.04
O ks
C.V (%)
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*Significant at %5 level, **Significant at %1 level and ™ Not-Significant
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Table 3. Mean comparision of intaracions of defoliants and time of spray on vegetative traits in 2019

BN 205 5 < g pls o 8 sl o 4 iyl o pc g o aey S ot S 5 Oy iy e
Time of Defoliant Plant height Number Height to node Green leaf Absescised Desiccated leaf Abscession
application of ratio leaf percentage
nodes
o3 B Ods L 4tz Control 119° 23% 5¢ 53.18° " 1° 2"
Laoj 56 oIS, Paraquat 108.7° 25.3° 4° 0.5™ 26° 217 41.3"
50% of the o451 Ethephon 101.7' 21.7° 5° 4.7 39.33¢ 9" 74¢
open bolls - " o v T . m o
STy 5,08 s 65 107.3 233 5 5.7 39.33 4 80
Tributyl Phosphorotrithioite
S + ST 108" 22.3% 5° 10.75¢ 16* 18¢ 36.7
Paraquat + Glyphosate SL 41%
S 538 + 551 112° 23.7° 5b 15.12¢ 29.33¢ 8 56.8¢
Ethephon + Glyphosate SL 1%
SIS+ O 55 100* 23% 4° 32" 10° 39° 191
Ethephon + Paraquat
05851+ STy + g 5 I 119.7° 23.3° 5° 7.14° 15" 11 458
Glyphosate SL 41%-+ Paraquat+
Ethephon
doys A O 3L sz Control group 119* 22.5% 5° 51.9° 2! 1° 3"
beej s 1,514 Paraquat 105.7¢ 25 Py 1.8 14 26.3° 323
85% of the o541 Etheph 101.7 24° 4° 0.92' 38.7° 10 74.7°
bolls open 01 Ethephon . . . .
ST a5 5 S5 &5 102" 22.7% 5° 2.35 40.33° 3" 89.7°
Tributyl Phosphorotrithioite
S5 + STl 116.7° 22.7% 5° 1.y 16.33% 22° 41.5"
Paraquat + Glyphosate SL 41%
S 538 + 0 551 105.7¢ 22.7% 5° 1.34% 41.33% 12.34" 75¢
Ethephon + Glyphosate SL 1%
SISl + 0 g1 118° 21 6" 1.8% 12 24° 32.3
Ethephon + Paraquat
31+ DSy + s 52 DE 117.7° 23% 5° 2.01 12.3 27.3° 30.7¢

Glyphosate SL 41%-+ Paraquat+
Ethephon

In each column, means with non similar letters have significant difference based on the Duncan test at p<0.01.
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Table 4. Analysis of variance for yield and yield components in 2019

Sl e o Sile

Mean squares

\ﬂ&&ﬁx 35T a5y g 53 5k o) g8 sl & g )5 hs 0 58 okurﬂ.ﬂxﬂc.uw @ 53048 Sl S ISTEAST) uu.W_.rv 40333
SOV dF Open Boll Un-open Boll Damaged boll Total number of  Boll weight Yield Earliness
bolls
oS ol 2 8.06™ 339" 0.056 ™ 41" 0.0024 ™ 75938045 " 377.2 **
Block
205 7 104.01** 57.72%* 6.6%* 62.1%%* 0.0098** 977012115%* 5870.01%*
Defoliant
ot ozl 14 2.22 0.45 0.21 2.31 0.01 26866059 2.18
The main error
Sy dl 1 392" 91.19%* 10.25%* 217.01%* 0.091™ 17097223 ™ 734%*
Maturity
5208 % S 7 43.97** 28.16%* 2.45%* 3.37* 0.067™ 406747941* 284.65%*
Maturity xDefolian
o oladl 16 38 1.3 0.24 5.29 0.02 45415818 1.66
Sub error
- 12.41 21.03 21.8 9.77 2.6 13.43 1.71

Oy b )
CV (%)

*Significant at %5 level, **Significant at %1 level and ™ Not-Significant
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Table 5. Mean comparison of interacions of defoliants and time of spray on yield and yield components in 2021
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Sles 0L \..C&W& &y 5 5bojse Ay 0 5 ?r,»JJtMC,‘»w 53058 3l IS b&? 2395
Time of Defoliant Open boll Un-open boll Umammma P Yield Earliness
application bol Total number
of bolls
Loy B0 Ol 5L dals 17.25% 8.75% 0.5° 27.7° 6894° 62.3"
o)t Control group
SISOl 11 4.7 4.7° 21.3° 4427 76.3°
Paraquat
0551 19.3° 1.07" 1° 21.7° 5256° 9r*
Ethephon
55 5 b i 65 247 L.7° I° 27° 7645° 91"
Tributyl Phosphorotrithioite
a5+ ST 9.7" 3.3° 4.89° 17.3% 3593 62.3"
Paraquat + Glyphosate SL 41%
st + i) I5° 2.5¢ 2° 20" 4806 77.33°
Ethephon + Glyphosate SL 1%
ST+ 01 17% 1.5° 2.17° 20.7° 5059¢ 82.7°
Ethephon + Paraquat
351+ S H + 5298 15.3° 8.33% 3.87 26.7 5.23" 58.3"
Glyphosate SL 41%+ Paraquat+ Ethephon
Ao y3 AD O 3L aals 19° 5.2° 1° 27.3° 72197 71.3%
oo 4 Control group
SISOl 8 3.3° 2.3° 13.3" 3.99™ 56.3%
Paraquat
0551 23.7° 1.5° 2.17° 30° 7360 89.7°
Ethephon
s 5,00 JSs 55 23.3° 1.7° 0.83° 26" 7482° 9r*
Tributyl Phosphorotrithioite
s+ ST 14.87" 4.39™ 2.3° 21.5% 4512 73.3"
Paraquat + Glyphosate SL 41%
Car 5258 + 0 55 23.3° 3.33° .77 30° 7256° 83.°
Ethephon + Glyphosate SL 1%
ST+ 051 16.7° 9° 43° 28.3° 5215° 56.3%
Ethephon + Paraquat
3551+ S + 5298 16" 8.33% 43° 29° 51187 57.3"

Glyphosate SL 41%+ Paraquat+ Ethephon

L (1> gme Ve 0 L0 a3 oSTls 5037 G eipls &S 2ha U S il 487 0 g S5 3 il sla ok
In each column, means with non similar letters have significant difference based on the Duncan test at p<0.01
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Table 6. Analysis of variance for vegetative traits in 2020

Sl p S
Mean squares
L s dpgla o 5 slaws o8 4 plisyl o G55 S slan G S, b, oS, eas oSas oF Ky iy oo
SOV ssl;7  Plantheight  Number of  Heighttonode  Number of leaf Green leaf  Abscesised Desiccated leaf ~ Abscession
dF nodes ratio leaf percentage
oS ol 2 30.73™ 1.01™ 0.0012"™ 422" 119.73%* 14.9* 28.17™ 40165™
Block
505, 7 188.53** 2.11™ 0.24™ 55.4% 1617.7%* 1135.7%* 735.2%* 1032.5%*
Defoliant
ot olzsl 14 18.08 0.7 0.04 6.07 4.02 5.9 7.34 19.88
The main error
S s A e 1 18.83™ 03™ 0.105™ 25.37™ 80.6%* 8.37™ 46.7* 200.9%*
Maturity
51088 % S, 7 104.7%* 0.88"™ 0.18™ 23.88* 31.82%* 38.16%* 49.6%* 141.05%*
Maturity xDefoliant
b eladl 16 10.3 1.54 0.05 7.7 4.17 2.82 6.82 13.52
Sub error
- 2.86 53 4.8 5.85 17.84 7.99 17.43 5.05

SR S W )
C.V (%)

“Significant at %1 level and ™ Not-Significant
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Table 7. Mean comparison of interacions of defoliants and time of spray on vegetative traits in 2020

Sles Ol 205, 55 gl w8 o a5, s oS o5, op s
Time of application Defoliant Plant height  Green leaf Abscesised leaf Desiccated leaf Abscession percentage
Laoj 48 oo y3 B0 O aals 122.5° 55¢ 0.5° 0.48" 3.041

50% of the bolls Control group
open Cor s SE 110. 9.3° 16.67¢ 24.° 81.3'
Glyphosate SL 41%
Ry 103.7° 3.67 41.33° 3.8% 92.48"
Ethephon
ST g5 5 b JS 65 108.7¢ A 41° 1.5' 85.86°
Tributyl Phosphorotrithioite
S5 + ST 109.3¢ 7.67" 13.67 25°¢ 83.47"
Paraquat + Glyphosate SL 41%
Cn s 4 0y 55 116.3" 10.3¢ 27 11.67" 89.9'
Ethephon + Glyphosate SL 41%
SIS+ 05! 102° 3 14.33 30° 88.66°
Ethephon + Paraquat
051+ ST+ 5 DE 121° 7.33% 16.67¢ 16" 81.7'
Glyphosate SL 41%+ Paraquat+ Ethephon
o 38 oy AD O 5L s 117.25¢ 50.25° " 0.55™ 1.79™
85% of the bolls Control group
open i SE 113" 15.7° 2" 19° 66.4¢
Glyphosate SL 41%
0551 105.7' 3.67 31.33° 8.67' 92.7%
Ethephon
55 g,hed g 65 104.3" 2.67¢ 42.67° 2.67¢ 96.46"
Tributyl Phosphorotrithioite
Canyiy ¥ + ST 115.7¢ 1.33™ 16" 26.67° 91.5°
Paraquat + Glyphosate SL 41%
Cr 5258 + 0 55 105™ 2.67% 349 13.3% 94.6°
Ethephon + Glyphosate SL 1%
SIS+ 041 119¢ 3 13' 26.67° 92.97%
Ethephon + Paraquat
04851+ Ay + 5N 121.3° 2! 15 30° 95.7°

Glyphosate SL 41%+ Paraquat+ Ethephon

‘&_&S;cx{r.bﬁv.:vpr.\.omrivo%._»oﬁ.fkré_»ru\m?r&vnﬁ%r,v»w&xpﬁx%m:ag&&f

In each column, means with non similar letters have significant difference based on the Duncan test at p<0.01.
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Table 8 .Analysis of variance for yield and yield components in 2022 earliness

Sl 5 Sle
Mean squares

= b 33T s G315 5 o) 58 sl G 93 g 0] 48 S o> e 05 55 G35 0) 58 2l S o558 U3 5 Sas 285
dF Open Boll Un-open Boll Damaged boll Total number of . .
SOV Boll Yield Earliness
bolls weight
oS 4l 2 23™ 11.78™ 04" 4.42™ 0.0023™ 27463988 "™ 35.42™
Block
208 7 72.57** 51.28** 13.22%* 32.88%* 0.14* 793916276** 108.8%*
Defoliant
ol olasl 14 2.73 141 0.36 4.06 0.021 33615918 19.92
The main error
Sl A 1 20.15* 21.98* 4.62% 128.3%* 0.007™ 175317181* 168.9%*
Maturity
5208 % S 7 16.5%* 14.03* 1.55% 14.38* 0.018™ 152727896* 141.05%*
Maturity
xDefoliant
e ol 16 1.21 1.6 0.43 2.7 0.013 14671521 13.52
Sub error
- 6.64 23.03 26.7 6.7 2.17 7.36 5.05

[CE oV W)
C.V (%)

u_urh.ss\uwutuulT,.&uuvﬂrtuuu_uﬁ.ss(.»m\”@: )

*Significant at %5 level, **Significant at %1 level and ™ Not-Significant
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Table 9. Mean comparison of interacions of defoliants and spray time on yield and yield components in 2021

PINENIY 205 MR s 058 Iy 930558 3wt JS 3 Shoe 0353
Time of application Defoliant Open Boll Un-open Damaged boll Gy Yield Earliness
Boll Total number
of bolls
Laoj 52 o y3 B0 O as: Control group 13% 11° 0.5° 24" 4296™ 79.85fF
50% of the bolls open Glyphosate SL 41% & 558 155" 3.7 3.6% 22.4% 4785 66.7]
o451 Ethephon 19° 1° 3¢ 22.6' 6784° 93.42a
P T 18.7° 493" 0.5" 247 5998° 83.9°
Tributyl Phosphorotrithioite
Can 5 + ST 10.3™ 5.5¢ 3.6% 19.1° 3160° 53P
Paraquat + Glyphosate SL 41%
Cor 5258 + 0 55 17.3° 2.7 3¢ 23' 5442! 80.3°
Ethephon + Glyphosate SL 41%
DS+ O i) 16.3% 2.3™ 2.2¢ 20.8™ 4951" 78.4'
Ethephon + Paraquat
03514 Sy + s 52 DE 14.7" 7 2.9° 24.3¢% 4572 62.03%
Glyphosate SL 41%+ Paraquat+
Ethephon
Lo 5 o s> AD O L 4Lz Control group 5% 12.5% 0.5% 28¢ 4881’ 79.55¢8
85% of the bolls open Glyphosate SL 41% o 558 11 4.5 43" 22 3511° 55.09"
o441 Ethephon 18.7° 6.6° I 26.4° 6014° 86.5°
AP 35.3° 1.3" 0.83° 36.13° 7662" 91.84°
Tributyl Phosphorotrithioite
C M + ST 13.3 5.33¢ 33" 19.9" 3925" 60.61
Paraquat + Glyphosate SL 41%
Car 5258 + 0 55 22° 3.33% 2.6" 28¢ 6866° 78.5"
Ethephon + Glyphosate SL 1%
SIS+ O 551 16.75" g° 4.7 29.3° 5202¢ 56.8"
Ethephon + Paraquat
05851+ S S+ 5SS 16.3® 6.6° 4.7 28.7° 5025" 57.5"
Glyphosate SL 41%+ Paraquat+
Ethephon

&L_hﬁ_uwtrw%v._lﬂomrxtunr F.cqrw.r,hb_unw\vvr&vwﬁrmcv»w.cwinﬁ%m:&; ofobe
In each column, means with non similar letters have significant difference based on the Duncan test at p<0.01.
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Extended Abstract
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some vegetative characteristics and yield of cotton CV Varamin in Garmsar conditions.
Applied Research in Field Crops Vol 37, No.2, 2024, 7-9: 34-59(in Persian)

Introduction

The phenomenon of leaf drop, often observed in cotton plants, plays a significant
role in the overall efficiency and productivity of cotton harvesting (Wang et al,
2023). As cotton plants mature, the shedding of leaves can influence the exposure
of the cotton bolls to sunlight, thereby affecting their development and quality
(Naderi Arefi & Abedini Esfahlani, 2013). Moreover, reduced leaf coverage can
facilitate easier access for mechanical harvesters, ultimately increasing harvest
speed and lowering labor costs (Nowrouzieh et al, 2021). Understanding the
dynamics of leaf drop is crucial for farmers aiming to optimize their yield and
enhance the quality of their cotton crop. In other words, seed cotton quality can be
lost by trash and leaf contaminants through harvest process. Cotton indeterminate
growth habit leads to co-occurrence of vegetative and reproductive growth. Under
conditions of excessive vegetative growth (Naderi Arefi & Abedini Esfahlani,
2013), plant residues- particularly unopened bolls- can serve as overwintering

sites for pests. To mitigate the adverse effects of rank growth and facilitate crop
Email address of the corresponding author: amirndr@gmail.com
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termination, defoliants are commonly applied (Nowrouzieh et al., 2021).

Materials & Methods

To investigate the effects of different types of defoliants on the yield and
earliness of cotton CV Varamin under Garmsar conditions, a two-year field
experiment was conducted during 2019-2020 using a split-plot arrangement in a
randomized complete block design with three replications. The study was carried
out at the Agriculture and Natural Resources Research Center of Tehran Province
(ANRCT), located in central Varamin.

The main plots were allocated to application stage (50 and 85 percent open boll)
and the subplots were defoliant treatments (glyphosyte, paraquat, def, ethphone,
glyposyte + papraquat, glyposyte + ethphone, ethphone + papraquat and glyposyte
+ paraquat + ethphone).

To determine the vegetative characteristics and yield components, 5 plants were
selected from each plot and the average of the measurements was recorded. To
determine the yield, after removing the two side rows and 1 meter above and below
the remaining rows, the entire plant was harvested. The results were recorded in
Excel software and the data were analyzed with SAS 1.9 software. Due to the non-
significance of the Bartlett test, combained analysis was not performed and the

results of the two years were analyzed separately.

Results & Discussion

The results showed that the application of glyposyte + papraquat + ethphone at
50% and 85% open boll stages in both years led to abscession of some vegetative
and reproductive organs, which in turn promoted regrowth and increased plant
height. In first year of the experiment, the number of open bolls increased following
the application of DEF and glyposyte + ehphone. In the second year, DEF and
ethphone treatments at the 85% open boll stage were more effective in promoting
boll opening compared to the 50% stage. The highest yield (7662 kg h') was
achieved with DEF treatment at the 85% open boll stage. DEF and ethphone also

demonstrated superiority in terms of earliness. In the first ear, the earliest harvests
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were recorded with DEF and ethphone applied at 50% open boll, and DEF at 85%
open boll, reaching 91% earliness. In the second year, ethphone at 50% open boll
resulted in the earliest harvest, while DEF at 85% achieved the highest earliness
rate of 91.84%, outperforming all other treatments at that stage. Overall, defoliation
at the 85% open boll stage proved more effective than at 50%, and treatments with
DEEF or ethephon consistently led to higher yields and improved earliness.

Conclusion

Considering the promising results of certain treatments in this study, particularly
in terms of defoliation and improved boll opening, optimizing their dosage and

application timing could lead to the development of new, cost-effective defoliants.

Keywords
Abscession, Desiccated Leaf, Open Boll, Uniform Mathurity, Un-open Boll.
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