2-3°C Elevated Temperature from Ambient Temperature Regime (30.1/25.8°C)
During Flowering and Boll Formation Stage Was Beneficial to

Cotton Production on Distal Fruiting Positions
Wengqging Zhao, Yanjiao Dai, Zhiguo Zhou, Youhua Wang, Yali Meng and Binglin Chen
Key Laboratory of Crop Growth Regulation, Ministry of Agriculture, Nanjing Agricultural University, Nanjing, PR China

Elevated temperature air  Transparent plastic =~ Ambient temperature air

Introduction

Results

Against global warming, temperature has (1) Elevated temperature increased boll

increased approximately 0.8 since the

number by around 20% and cotton

early 20th century and are likely to rise
1.8-4.0°C by the end of the 21st century.

vield by around 10%, but decreased
boll weight (Fig. A).

According to statistics, the daily maximum Compressor Blower 1 Theur&ﬁzirt?tg;en:;q (2) Elevated temperature decreased yield
temperature is up to 38-40°C and lasts for distribution rate and increased boll
20 days in the middle and lower reaches > number on FP1-2, but notably
of the Yangtze River region. The increase Temperature Control System increased yield distribution rate by
temperature will significantly affect oy i Trigh
P | 5 Y Average | wf oy 1 | pwoppunn —— around 17% and boll number by
cotton production. temperature during %30 i i i i around 40% on FP3 and EP3+. Whereas
boll development 5 . .
| P BT i I I boll weight and lint percentage were
period for boll on S04l i i I
. . 5 decreased by elevated temperature
Obiec’rives different fruiting = 21| ‘I’: B ‘l": i
" T . T . T T. 1A TT. 1L vAal va.J
positions (FPs) oLz 1L L e e due to decreased sucrose content of
(1) Determine effects of 2-3°C elevated cotton fiber and the subtending leaf on
temperature on cotton yield, fiber =P (A) 121 1] (B) Yield Distribution (%) all FPs (Fig. B).
S o0 | 10 .
quality and seed quality in FP1 and a2 | o | FP1-2 RSt (3) For cotton fiber, elevated temperature
151 B ET I AT S °f 60.6 394 |
“P3. o N \ 2 6 2011 increased callose content and
£ 10 o T
' 2 T 120 - = decreased cellulose content on FP1,
(2) Investigate the response of : 5| %05 _ £, |
carbohydrates of cotton boll and the o M =P % ol 201 but decreased the callose content and
subtending leaf to elevated 5.0 S st i SO s increased cellulose content on FP3. In
. . . _ 5 60 - 12t . . .
temperature and its re|at|onsh|p to 24.5 = 1 ) ; ; i addlthn, fiber |ength dECreaSEd, fiber
yield and fiber quality. 40| / ST 201 2012 § N >0 011 strength and micronaire increased by
ot =0 45 |- .
(3) Analyze changes in cotton boll source- oo ET: elevated temperature 2 3l elevated temperature on all FPs (Fig. C).
sink metabolic differences at different T i AT: ambient temperature oL - T
0.0 FP1-2 FP3+

2011 2012

e
&)
I

FPs.

Change of metabolites content in

leaf subtending to cotton boll Y
Methods

Fruiting Sucrose Starch
Year

Conclusions

A

OO\C)

2012 .
2-3°C elevated temperature from ambient

Weight per boll on different fruiting branch

position content content 4.5
Temperature Control System used in field 2011 1 l TP Baol temperature regime (30.1/25.8°C) during
experiments is shown in the picture. > . f 351 flowering and boll formation stage can
2012 1 l 0 |
There was no temperature treatment = | o / 3.0 enhance cotton yield by around 17% and
0.0 4—
before the appearance of an open white P "R improve fiber quality on distal FPs.
flower in the FP1 on the 7th main-stem (C) 34 34 7
2011 2011 2011
fruiting branch. Experimental treatments Change of metabolites content in 2r 32
duri holl f . ; ( ) fiber during development under 30 30 |
uring boll formation stages are: (a : :
g g elevated temperature ) 2 | _ s} COntaCt InfOrmatlon
ambient temperature regime (mean Fruiting Sucrose Cellulose Callose . b
Year . c 26 | + 26 | .
_ . _ position content content content e | 1 =z"1 L o3 Wengqing Zhao:
Tday/Tnight during boll periods of 2 years 2011 1 | b Vs Nl W BECIAE N
. 5 5 S zhaowenging@njau.edu.cn
was 30.1/25.8°C), and (b) elevated 3 | 0 | 5 12| 5 2012| 2 ’ 2012 angn]
. . 0321 @ 321 Yanjiao Dai:
temperature regime (ambient 20121 | l ! ] & 3 J
3 or i 0 2010201032 @njau.edu.cn
temperature plus 2-3°C, mean Tday/Tnight ! ! ” o @n]
. . . - Zhiguo Zhou:
durlng boll perlods of 2 years was 11| : content was increased / decreased - - | g
by elevated temperature > 2 e

giscott@njau.edu.cn

32.6/28.6°C).

FP1 FP3 FP1 FP3



