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Effects of short-term water stress on water content and osmoregulatory
substance in oriental tobacco leaves

FU Yun-peng LI Guo-yun WANG Yi-wei LI Zhi-wei ZHANG Xiao-yan
National Tobacco Physiology and Biochemistry Research Center Henan Agricultural University Zhengzhou 450002 China

Abstract Oriental tobacco plants were treated with PEG-6000 solution of different concentrations to imitate water stress at
30d 45 d 60d after transplanting. Changes of water content and osmoregulatory substance were determined. Results showed
that water content in leaves gradually decreased while the content of soluble sugar free proline K* Ca’* and Mg* re-
markably increased with the enhancement of water stress degree at different growing stages. Under water stress different os-
moregulatory substance had different increasing range and variously contributed to the osmotic adjustment. The contribution of
K* soluble sugar Ca’* to osmoregulation was greater than that of free proline while that of Mg®* to OA was the lowest.
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3 30 min 7d SS
5d SS
1.2 SS 30d >45d>
30d 45d 60 d 60 d SS 30d > 60d >45d
4 30d 45d 60 d -1.5 MPa
0 MPa CK -0.5MPa -1.0 MPa -1.5 SS 71.04 % 24.72 % 55.06
MPa PEG-6000 Y%
6 10 h
2
1.3 mg/g my
SS /d
1 Pro /MPa 30 d 45d 60 d
s 5 e 0 CK 137.27 118.63 72.81
~0.5 180.28 143.58 96.70
Ca®* Mg Varian Vista-MPX ~1.0 190.51 137.71 100.03
ICP-OES 40 ~1.5 234.78 147.96 112.90
0.4000 g 100 °C
0.5h 250 °C 3h 500 °C 222 Pro
11 Pro
50 mL 9
K* Ca** Mg* 3
2 Pro
Pro 30d >454d
21 >60d 60d >30d>454d -
1.5 MPa 30d 45d 60 d
1 11.87% 8.55% 146.91%
30d >45d>60d
30d <45d <60 d 3
30 d peg/g my
/d
1 % /MPa 30 45 60
7 0 CK 3248.87 2488.60 1352.17
/MPa 0 s o -0.5 3467.77 2520.01 1428.88
5 . %53 s -1.0 3619.18 2620.19 2213.08
0 %6.0 %3 7 9.6 -1.5 3634.57 2701.29 3338.64
~1.0 85.7 82.8 77.6
- 1.5 84.9 82.6 75.6 2.3
3
2.2 K* Ca®* Mg* 3
K+
2.2.1 SS
SS 3
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-1.5MPa K* 30 d 45 Ca+ K*
d 60 d CK 18.20 % 12.91 % 24.99
% Ca’* CK 57.28 % K* 3
62.16 % 18.34 % Mg’ * CK Mg**
16.62 % 20.72 % 14.20 %
3 mg/g my
/MPa
/d 0 0.5 ~1.0 15
30 K* 38.30 41.93 42.69 45.27
Ca?* 9.69 12.87 14.62 15.24
Mg * 6.05 6.56 6.86 7.06
45 K* 34.37 37.65 40.26 38.81
Ca®* 6.83 9.74 10.75 11.08
Mg+ 3.94 4.54 4.55 4.75
60 K* 33.23 36.17 37.47 41.53
Ca** 9.99 10.91 10.91 11.82
Mg * 4.15 4.44 4.57 4.74
18
3 K+
K+
6
K* > > >
K* > > >
Drought avoidance Ca>* > Mg* > K*
C3.2+ Mg2+
K+ Ca2+ Mg2+
46 14
1
K+ ) 2006 5 6 476-
s 40 % ~45 % L
2001 18 4  459-465.
70 % ~75 % 16 3
K+
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