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Influence of Drought Stress on Transpiring Water-consumption of
Seedlings

LI Ji-Yue, ZHOU Ping , ZHAO Li-Jun (Beijing Forestry University, Beijing 100083, China). Acta
Ecologica Sinica,2002,22(9) :1380~ 1386.

Abstract;: Transpiration rates and water consumption of nine main plantation tree species in North China
were studied by using Lico-6400 Portable Photosynthesis System and BP3400 Precision Balance etc.. Leaf
water potential was measured using pressure chamber in different phase. The water-consumption patterns
of seedlings were observed in normal water-supply and drought stress conditions. The quantity and rate of
water consumption were compared and analyzed in different water potentials and in times of day and night.
It was showed that water consumption by transpiration mainly occurred in daytime, different seedlings had
different water consumptions in the same water status, and with the drought stress increasing, and the
water consumption of seedlings decreased with increasing drought stress. When the seedlings were in
serious drought stress, water consumption of conifer Pinus tabulaeformis and Platycladus orientalis
decreased in 11.7% of that in normal water condition, that of broadleaf arbor decreased in 6.6% and
shrubbery decreased in 16.9%. It suggested that the present study focusing on water consumption
characteristic and consumption value in different water potentials would be beneficial to afforestation and
vegetation reconstruction under condition of water deficiency.
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Table 1 Water potentials of the plants in different periods
9 20 9 25 10 4 10 14 10 20
Date
20 Sep. 25 Sep. 4 Oct. 14 Oct. 20 Oct.
C. coggygria —0.56+0.05  —1.1540.55  —2.7440.49  —3.43+0.04 fall-leaf
R. typhina —1.0240.11 —1.8940.17 —2.83+0.18 —5.4940.78
P. tomentosa —0.40-+0.06 —1.01+£0. 14 —1.59+0.48 —1.9240.65
A. altissima —0.6240.07 —1.14+0. 34 —1.68+0.31 —1.7840.47
P. orientalis —0.77£0. 14 —2.36+0.84 —4.85+1.20 —5.49+0.62 <—6
P. tabulaeformis —0.89£0.09 —1.67%0.18 —1.97£0.09 —2.34=40.68 <—6
L. barbarum —1.1620. 06 —1.79+40. 21 —1.89+£0.21 —3.06+0.79
H. rhamnoides —0.50£0.05 —0.53+0.06 —0.57+0.07 —0.6140.09 —0.62+0.07
C. korshinskii —0.73£0.07 —1.37£0. 36 —2.70£0.69 —4.33£0.77
2.2.2
g 60.0
, £ 500
of ool
s : € 30.0[¢] H H
%3 200 I: : :
o ’ 3100 b [ { ,
& 0.0 H Fls . L ) . EE) "W
o ’ 8% EAE SAE R
4 2 4RE G 5%
° ’ B H Tree species
33.5~44.5 @£ Normal water condition
’ 0 o8 o I Light drought stress
, 36.4~16. 4g 3 o PR A Middle drought stress
= F=EE Heavy drought stress
s 14. 6~
8. 1g ( 31%),
16.8~9. 3g ( 48%)
4
.
Fig. 4 Water-consumption rate by transpiration in
4.5~3.6g( 10%),
y different water potentials
6. 0~4.2g( 21%); .
& ! 1 Pinus tabulaeformis Corr. .2 Platycladus orientalis
’ L.,3 Popolus tomentosa Carr. , 4  Ailanthus altissima
3.8~1.8g( Mill. ,5  Rhus typhina L. 6 Cotinus coggrgria Scop. »
7%, 5.1~3. 1g( 7 Lycium barbarum L. ,8 Caragana korshinskii Kom.
17.4%). , s
(3.4~3.9g), s s
b 9 b o
b b b 9 o
b b ’ o
. s 34.4g, 35.95g» . 8. 1g,
11.5g., . bl
.’ o ’ l



1384 22

11%., 90 %18,
2.2.3 2 s s
24.8~46.9g  2.1~6. 3g, 11.2~41.7¢  2.3~4. 2g;
s 28.1% 58.1%,
44.2%  69.4%; s 9.4% 25.0%,
21.4% 32.6%, s s
2 (g)

Table 2 Water-consumption of daytime and nighttime in different water potentials

Water potentials Light drought stress Middle drought stress Serious drought stress
Tree species Daytime Nighttime Daytime Night time Daytime Nighttime
P. tabulaeformis 31.2+4.3 2.940.4 6.5+0.6 1.6+0.3 3.1+0.4 0.940.2
P. orientalis 31.4+6.6 2.14+0.1 10.143.8 1.440.2 3.3+1.3 0.5+0.3
P. tomentosa 33.0+£3.3 5.040.4 11.6+3.6 3.040.5 3.64+1.7 1.1£0.5
A. altissima 37.2+5.4 6.3+1.6 11.5+2.4 3.4+0.6 3.0+1.2 1.340.7
R. typhina 36.74+10.2 4.240.6 7.9£1.8 2.4+0.4 2.7£0.6 1.140.3
C. coggygria 33.5+£8.2 3.1+0.8 14.4+6.6 2.4+1.0 5.2£3.0 1.240.7
L. barbarum 13.44+2.2 3.240.7 7.14+1.3 2.340.3 4.44+1.3 1.240.2
C. coshinskii 23.3+5.3 3.640.6 8.5+2.4 2.2+0.3 3.840.9 0.84+0.4
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