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A Study on the Effects of Drought Stress on Photosynthetic
Characteristics in Flue-cured Tobacco at the Resettle Stage

ZHOU Ziyan' LI Xiaofei' DING Xue-dan' XIAO Jin-xiang”

(1. College of Agronomy JAU Nanchang 330045 China; 2. College of Landscape Architecture and Art
JAU Nanchang 330045 China)

Abstract: An experiment was conducted with potted flue-cured tobacco variety Yunyan87 by controlling
irrigation to study the effects of drought stress on diurnal changes of photosynthetic characteristics in flue-eured
tobacco at the resettle stage by the Li-6400 portable photosynthesis machine. The results showed that the diur—
nal changes of the net photosynthetic rates ( P,) stomatal conductance ( Cond) and transpiration rates ( T.)
in every treatment all appeared as single peak curves. Compared with CK the daily average and maximum
value of the above mentioned items under short-term drought (7 d) did not decrease obviously making 91.55%
and 97.00% 91.12% and 86.29% 91. 10% and 90. 06% respectively of CK while those under the
drought stress for 16 days were respectively 29.78% and 43.57% 18.36% and 16.83% 20.22% and 18.89% of
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CK. The diurnal change of intercellular CO, concentration ( C,) which was opposite to that of net photosyn—
thetic rate in flue — cured tobacco leaf was the most significant under drought for 16 days with the appreciation
as high as 226.08% while that of CK was only 12.35% . The daily average of the water utilization efficiency
( WUE) and leaf temperature ( 7)) in every treatment did not show significant differences. The C, declined
lightly while the WUE and T, ascended slightly when the drought stress time was prolonged. The WUE was
high in the morning but low in the afternoon and that under drought for 16 days it was the highest at 09: 00
am double of the others treatments but at 15: 00 pm half of the others. Drought stress could not only improve
WUE of flue — cured tobacco appropriately but also accelerate the rate of increase in leaf temperature and to a
higher leaf temperature but it has an adverse effect on photosynthesis at the resettle stage in flue — cured to—
bacco. Short — term drought stress has little effect on the growth of Yunyan87.
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Fig.1 Effects of different-day drought stress on diurnal changes of the

net photosynthetic rate in flue — cured tobacco
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Fig.2 Effects of different-day drought stress on diurnal changes of

stomatal conductance in flue-eured tobacco
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Fig.4 Effects of different-day drought stress on diurnal changes of
4 4 T4 transpiration rate in flue-cured tobacco
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Fig.5 Effects of different-day drought stress on diurnal changes
13: 00 of the water utilization efficiency in flue-cured tobacco
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Fig.6  Effects of different-day drought stress on diurnal
T™.T3 T4 11: 00 changes of leaf temperature in flue-cured tobacco
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Tab.1 The table of the daily average about drought stress on photosynthetic characteristics in flue-cured tobacco

/ / co, 1/ / / e
Drought (wmol *m™ *s™') (mol*m™2+s7") ( wmol * mol ™) mmol * m™* +s7") ( wmol * mmol ™") T
treatment P, Cond C, T, WUE ‘
CK 7.95 +£2.80a 0.149 £0.057a 283 £15a 2.27 £1.22a 4.37+1.70a 31.3+2.8a
T, 7.28 +2.65ab 0.136 +0.053a 284 +30a 2.07 £1.18ab 3.84+£1.43a 31.4+2.0a
T, 6.36 £2.08bc 0.095 £0.036b 265 +31a 1.52 +0. 67bc 4.66 +1.54a 31.5+1.9a
T, 5.19+1.67¢ 0.078 £0.034b 280 £51a 1.36 £0.61c 4.08+1.74a 31.5+2.2a
T, 2.37 +1.62d 0.027 £0.005¢ 229 +108a 0.46 +0. 16d 4.76 +3.31a  31.7x2.2a
5%
The different normal letter indicated significance at P = 0.05.
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