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Influcnces of Drought Stress on Photosynthetic Characteristics
of Fragile Willow

.1 .2 . 2 .2
SONG Xue-gui  WANG Bin® ZHOU Guangdiang™ HU Hongin
(1. Forest Bureau of Meishan District Meishan 620010 China;
2. Forestry College of Sichuan Agricultural University Yaan 625014 China)

Abstract:Pot experiments were conducted with 5 watering treatments (watering to 80% field capacity
then stopping watering followed by drought stress of 16 days 12 days 8 days 4 days and O day) on frag—
ile willow saplings. Photosynthetic indicators of fragile willow were determined and analyzed under differ—
ent drought stress. And the change of photosynthetic indicators of fragile willow after re-watering were ob—
served. The results showed as follows:1) with the increase of drought stress the net photosynthetic rate
(Pn) of fragile willow saplings decreased significantly stomatal conductance (Gs) and transpiration rate
(Tr) overall decreased and intercellular CO, concentration (Ci) decreased at first and then increased.
2) After re — watering the sapling for 72 and 120 hours the net photosynthetic rate (Pn) stomatal con—
ductance (Gs) the intercellular CO, concentration (Ci) and the transpiration rate (7r) increased signifi—
cantly. 3) Fragile willow adopted such a drought avoidance strategy as turning yellow wilting curling and
drying off of leaves and wilting and sagging of terminal buds to cope with drought stress.
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Tab. 1 Plant height growth and ground diameter growth of 2
fragile willow Wd. W5
Treat . Increment of Ground diameter
reatmen tree height (c¢cm) growth (mm)
W1 7.00 £5.57a 0.85+0.11a o
w2 2.67 £1.53b 0.54 +0.18b 2.2.1
W3 1.33 +2.52¢ 0.34 +0.02¢
w4 1.00 +1.41¢ 0.21 £0.0lcd
W5 1.00 £0. 00c 0.07 £0.08d (Pn) W2 W3
+ ; 0.05
Wi. W4 W5 W3,

o °

Notes :the figures in the table represent the mean + standard deviation;

the lowercase letters in the tabe indicate significant difference at

0. 05 level the same as below.

2
Tab. 2 Effect of drought stress on the photosynthetic indicators of fragile willow sapling
Net photosynthetic rate Stomatal conductance Gs Inntercellular CO, concentration Transpiration rate Tr
Treat-ment o _1 ) _1 . - Dy _1
Pn (pmol CO, *m™ +s7) (mmol *m ™" +s77) Ci (pmol * mol ') (mmol H,0 *m ™ +s77)
W1 19.39 £2.27a 0.22 £0.06a 221.67 £30.9%4c 3.36 £0.83a
w2 0.97 £0.27b 0.01 £0.00b 121.18 £85.91d 0.14 £0.04b
w3 0.90 +0.26b 0.01 £0.00b 136.74 +88.35d 0.14 £0.03b
W4 -1.00 +£0.36¢ 0.01 £0.00b 580.52 +95.46b 0.20 £0.04b
W5 -1.78 £0.29d 0.01 £0.00b 783.32 +43.12a 0.16 £0.03b
2.2.2 o
o 2
(Gs) .
Wi 0.22 mmol *m ™ ¢ s™' 3
° Tab. 3  Effect of drought stress on the morphological char—
(Tr) acteristics of fragile willow saplings
Wi 3.36
mmol HZO emZest W2 W1 Treatment Morphological characteristics
Wi( 0d CK)
° w2( 4.d)
W3 ( 8 d)
. Wa( 12 d)
W5 16 d
2.2.3 ¢ )
2.3 72h 120 h
2
(Gi) . W2
W4.W5
W3 Wi
72 h 120 h
w4 W5 W4 W3
1.W2 o
& W, WI.Ww2 W3
o, 4 W2.W3
W2.W3 N N
Co, .
2.2.4 120 h 72
3 h o
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Tab. 4 Comparison of the photosynthetic indicators after rewatering and drought stress
T - Net photosynthetic rate Stomatal conductance Gs Inntercellular CO, concentration — Transpiration rate Tr
reat-ment tme Pn (jumol COz'mJ'S’l) (mmol'm_2°s_l) Ci (p,mol'mol’l) (mmol Hzo'miz'sil)
w2 0.97 +0.27¢ 0.01 £0.00¢ 121.18 £85.91b 0.14 £0.04c
72 h 13.46 +£0.60b 0.13 £0.01b 195.70 £7.97b 4.49 £0.38b
120 h 19.46 +1.75a 0.23 £0.04a 214.60 +14.09a 7.30 £0.90a
W3 0.90 £0.26¢ 0.01 £0.00¢ 136.74 +88.35b 0.14 £0.03¢
72 h 11.61 £1.06b 0.14 £0.02b 220.24 +12.37b 4.44 +0.46b
120 h 16.28 £1.90a 0.21 £0.06a 227.86 +23.46a 7.24 +1.57a
5 72h W3 <W2 < W1 ;
W3 N o
; ;W1 W2.W3
w2 w2,
W3 W1 o
120 h
5
Tab. 5 The change of photosynthetic indicators of fragile willow after re-watering
. Net photosynthetic rate Stomatal conductance Gs Inntercellular CO, concentration Transpiration rate Tr
Time after re~ Treatment Pn(mol CO 'm’z"’]) lom 2es! o -1 (mmol H O'm’z"’])
watering (h) L 2 s (mmol*m™"+s7") Ci(pmol*mol =) By s
72 Wi 23.15+1.28a 0.31 £0.03a 233.13 £13.49a 8.12 +£0.61a
w2 13.46 £0.60b 0.13 +£0.01b 195.70 £7.97¢ 4.49 +0.38b
W3 11.61 +1.06¢ 0.14 £0.02b 220.24 +12.37b 4.44 £0.46b
120 Wi 20.56 £2.23a 0.26 £0.05a 222.28 +11.75a 7.62 +1.04a
w2 19.46 £1.75b 0.23 £0.04b 214.60 +14.09b 7.30 £0.90a
w3 16.28 £1.90¢ 0.21 £0.06b 227.86 £23.46a 7.24 +1.57a
3 .
15 17
W2
W1 0
o W1 o,
72h 120 h
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