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Effect of Soil Drying- Wetting Alternation on Physiology and Growth of
Preroceltis tatarinouii Seedlings

Wei Xiaoli'  Yu Lifei' Zhu Shougian' Xu Xizeng’
(1. Forestry College , Guizhou University — Guiyang 550025 ; 2. College of Forest Resources and Emironnent ,
Nanjing Forestry University ~ Nanjing 210037)

Abstract: The spot experiments of Pleroceltis tatarinouwii seedlings were carried out by simulating soil condition of drying
wetting alternation similar to karst region. The variation of physiological indexes , growth indexes and the restoration ability of
seedlings after re- watering were studied . The results showed that the variation of physiological indexes was different with the times
of soil drying wetting alternation. The variation of water saturation deficit, xylem water potential of root and stem, net
photosynthetic rate , transpiration rate, leaf plasm membrane permeability of seedlings changed greatly at one cycle, and
relatively stable at two cycles, but the variation enlarged again at three cycles. These changes reflected a process from the
reaction, and adaptation to inadaptation of the seedlings to soil drying wetting alternation condition. After re- watering, the
restoration degree of these indexes had a negative correlation with the cycle times . The compensatory effect was common in the
restore process , especially for growth indexes , it is an adaptative strategy of seedlings to soil drying wetting alternation condition .
The effects of soil drying wetting alternation on physiological indexes of P. tatarinowii seedlings were more serious at the early
growth stage than at the rapid growth stage , but for the growth indexes were contrary . Therefore , the growth potential of seedlings
would be restricted by repeated drying wetting alternation condition at the rapid growth stage .
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Tab.1 Effect of different drying: wetting cycles on water saturation deficit ( WSD) of P. tatarinouii seedlings
Early growth stage Rapid growth stage
Treatment WSDy/ % W, WSD,/ % Ry WSD,/ % W, WSD,/ % Ry
CK 10.5 £0.82a 0. 000 10.5 *0.82a 1.00 12.5£0.45a 0. 000 12.5£0.45a 1.000
37.8 £1.23b 0.722 15.3 %0.56b 0. 687 22.6*1.12b 0.447 13.5 0. 60b 0.926
B 16.2 £0. 48¢ 0.352 12.2 £0.58¢ 0. 861 24.1 £1.32¢ 0. 481 10.7 £0.36¢ 1.168
C 19.2 £0.60d 0.509 13.8 £0.76d 0.761 57.3 £3.26d 0.782 12.1 £0.52a 1.033
OCK .A B .C 1 2 3 ;. WSD, .WSD, .
(P=0.05), . CK,A,Band C represent control , one drying wetting cycle , two drying wetting cycles and three

drying wetting cycles respectively . WSD, and WSD, represent the water saturation deficit before re- watering and after re- watering respectively . Data in the same
column by different letters are significantly difference at P =0.05. The same below .
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Tab.2 Effect of different drying- wetting cycles on xylem water potential of root and stem of seedlings
Early growth stage Rapid growth stage
Treat ment Root water W, Stem water W, Water potential Root water W, Stem water W, Water potential
potential/ ’ potential/ . difference / potential/ potential/ ’ difference/
- MPa - MPa MPa - MPa - MPa MPa
CK 0.17 £0.01a 0. 000 0.36 £0.03a 0. 000 0.19 0.23 +0.01a 0. 000 0.62 £0.18a 0.000 0.39
1.70 £0.03b 0.900 2.53+0.12b 0.858 0.83 1.82 £0.16b 0.874 2.25 £0.20b 0. 680 0.43
B 2.18 £0.16¢ 0.922 2.38 £0.18b 0.849 0.20 2.35%0.2l¢ 0.902 2.67 £0.15¢ 0.730 0.32
C 2.03 0. 08¢ 0.916 2.25 £0.20b 0. 840 0.22 2.90 £0.13d 0.921 3.30 +0.26d 0.782 0.40
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Tab.3 Restoration on xylem water potential of root and stem in seedlings after re watering 24 hours
Early growth stage Rapid growth stage
Treat ment Root water Restoration Stem water Restoration Root water Restoration Stem water Restoration
potential/ degree potential/ degree potential/ degree potential/ degree
- MPa ( Ry) - MPa ( Ry) - MPa ( Ry) - MPa ( Ry)
CK 0.17 £0.0la 1.00 0.36 £0.03a 1.00 0.23 £0.0la 1.00 0.72 £0.06a 1.00
0.62 £0.04b 0.27 1.05 0.20b 0.34 0.50 0. 06b 0. 46 1.55%0.12b 0.47
B 0.38 £0.02¢ 0.45 0.85 £0.15¢ 0.42 0.75 £0. 03¢ 0.31 0.65 £0.05a 1.11
0.73 £0.08d 0.23 1.13£0.17b 0.32 0.68 0. 04d 0.34 1.03X0.11H 0.70
o , P, . Tr Ry ,
P, . Tr R, .
4 . @
Tab .4 Effect of different drying: wetting cycles on the net photosynthetic rate, transpiration rate and
water wse efficiency of seedlings
Early growth stage Rapid growth stage
Py T WUE/ P T WUE/
Treatment Time " . . r/_ o (pmol CO,* v . . ' r/- o (pmol CO,*
(pmol*m™“s™ ") (mmol*m™“s™ ") mmol - Hy O) (pmol*m™“s™ ") (mmol*m™“s™ ") mmol~! H, 0)
CK 5.472£0.562aA  1.066 £0.062aA 5.13 6.044 £0.326aA  0.991 £0.087aA 6.09
A T 1.818 £0.088b 0. 402 £0.022b 4.52 3.737 £0.108b 0.594 £0.014b 6.29
B T 0.846 0. 040c 0.224 0. 023¢ 3.78 2.761 £0.131¢ 0. 438 £0.038¢c 6.30
C T 0.213 £0.028d 0.135 %0.022d 1.58 0.542 +0.047d 0.142 F0.017d 3.82
A T, 4.135£0.341B 1.124 £0.036A 3.68 4.823 £0.213B 0.850 £0.064B 5.67
B T, 2.846 £0.124C 0.689 £0.017B 4.13 5.890 £0.186A 0.798 £0.035B 7.38
C T, 1.876 £0.068 D 0.568 £0.033C 3.30 3.485 £0.330C 0.696 *0.082C 5.01
©) P, .Tr. WUE . . DT T ;

( P=0.05). P,,Tr, WUE represent the net photosynthetic rate , transpiration rate , water use efficiency ; T, and T, represent the data before
re- watering and after re- watering respectively ; The different capital letters in the same column indicate the data after re- watering are significantly difference( P =
0.05) .

5 ~ (W) (Ry)
Tab.5 The water stress indexes and restoration degree after re watering of the net photosynthetic rate
and transpiration rate in seedlings
A B C Average
Time Index P, Tr P, Tr P, Tr P, Tr
Early growth stage Wi 0.68 0.62 0.85 0.79 0.96 0.87 0.83 0.76
Rapid growth stage W, 0.38 0.40 0.54 0.56 0.91 0.86 0.6l 0.61
Early growth stage Ry 0.72 0.65 0.50 0.53 0.33 0.13 0.51 0.44
Rapid growth stage Ry 0.80 0.86 0.98 0.81 0.58 0.70 0.78 0.79
2.1.4 4 R , WUE ,
1 2 WUE , 3 . 1 ~2
WUE , WUE . , 1 , WUE
, B
2.1.5 C b,
, B
. 1~3 W,; 0.450 0.413 0.512,
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Tab.6 Effect of different drying wetting cycles on growth indexes of P. tatarinouii seedlings ( n=6)

Time Treat ment AHem ADem Wen Wea Nllzlrfgt:;m All’)(i)\cl)ef::;nd Ul;?zrnlg;:;nd bif)}:n():sss/ Ratio of root
to crown
cm g g g
CK 18.6 £0.78a  0.158 £0.005a 0.00 0.00 53.3 X2.46a 3.296 £0.19a 1.587 X0.12a 4.883 £0.10a 0. 481
Early growth A 17.8 £0.85b 0.161 £0.004ab 0.04 - 0.02 41.8 £1.99b5 2.557 £0.05b 1.117 £0.02b 3.674 £0.06b 0.437
stage B 17.0£0.48b 0.150 £0.005¢ 0.09  0.05 31.0%0.47¢ 2.367%0.01c 1.124 +0.03b 3.491 £0.03c 0.475
C 16.0 £0.72¢  0.164 £0.006b 0.14 - 0.04 56.5*3.23d 1.854£0.02d 1.124 £0.05b 2.978 £0.05d 0.606
CK 14.6 £0.76a 0.123 £0.003a 0.00 0.00 39.3*1.19a 2.162%0.02a 1.150 £0.04a 3.312 %0.03a 0.532
Rapid growth A 12.8 £0.475 0.113 £0.005b 0.13  0.08 34.7 *1.44b 2.231 £0.05b 1.446 £0.13b 3.677 £0.07b 0. 648
stage B 9.3+0.36¢c 0.096 £0.007c 0.36 0.22 43.8£1.97¢ 1.774%0.02c 0.904 £0.01c 2.678 £0.02c 0.510
C 5.7 %0.46d 0.082£0.004d 0.61 0.33 37.8£0.84a 1.309 £0.01d 0.869 £0.06d 2.178 0.04d 0. 664
OAH.AD . 5 Wen s Wea . . AH.AD express the net growth of height and
diameter of seedlings at the period of water stress respectively , and W, , W,q express the water stress index of height and diameter .
2.2.3 S s .
C 7, . .
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Tab.7 Statistics of parameters on compensatory growth of seedlings under different drying wetting cycles
A B C CK
Days of
Time Index compeyns atory G/ G Gef Gl G/ G q K
growthy d cm (ecmed™ ") cm (cmed™ ') cm (ecmed™!) cm (emed™ ")
5 5.5 %0.021 1.10 4.7 %0.011 0.94 5.2%0.018 1.04 3.0%0.016 0. 60
Early growth stage  Height
5 0.062 £0.002 0.012 4 0.054 £0.003 0.010 8 0.046 £0.001 0.009 2
Early growth stage Diameter
10 0.069 £0.003 0.006 9 0.105£0.006 0.010 5 0.067 £0.002 0.006 7 0.058 £0.004 0.005 8
Rapid growth stage Diameter
®G, G, ; G R . G, and G, express the capacity and the rate of

compensatory growth ; G and R express the growth capacity and the growth rate of control in the same time .



28 43

3
3.1
, ( ,2005 ;
,2003) , , , .
N ° ) El
. WSD . )
9 ° 9 9
b ; 9
3.2
- 5
, . . . (
,2006 ; ,2000 ; ,2005) . s
o B A s > >
N . ,
9 9 b
b = )
3.3
9
9 ° b
) ) -
( ,2000 ; ,2001 ; Marja et al., 2005 ; Tezara et al ., 2002) ,
s - ’ °
, (1999)
, .
, .2005. . (2):21 - 22
, , . 1997 . ,24(10) :18 - 20
, , ., .2001. ) 25(1) 221 - 25
, RS , . 2002 . 38(1) 8- 14
K , , .2002. . J1(1):9-13
, , ., .2003. . ,27(6) :103 - 106
, .2005. ) ,25(4) :885 - 891
. 2000. . (3):30- 33
1989. , , , ) : 470 - 471
1999. . 21(3):1-8
, , ., .2006. ) 32(11) :1723 - 1727
, , ., .2001. ) ,38(3) :391 - 39
. 1994. ) : 10-11
, , ., .2000. ) ,20(2) :164 - 170
, , . 2005. 3 . ,29(2) :47 - 50
, , .. 1999. 7 . ,23(4) :13- 16
.2003. (I . : 12-13

Fang Shengzuo, Song Liyi, Fu Xiangxiang .2006. Effects of NaCl stress on seed germination, leaf gas exchange and seedling growth of Preroceltis tatarinowii .
Journal of Forestry Research,17(3) :185- 188

Marja A van, Staalduinen, Niels P R, et al. 2005. Differences in the compensatory growth of two co occurring grass species in relation to water availability .
Cecologia ,146 :190 - 199

Tezara W, Mitchell V, Driscoll S P, et al. 2002. Effects of water deficit and its interaction with CO, supply on the bioche mistry and physiology of photosynthesis
in sunflower . Journal of experimental Botany ,53(375) :1781 - 1791





