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Effect of Drought Stress on Photosynthetic Pigment
and Photosynthesis of Sapium sebiferum Seedlings

JIN Ya—qin' ZHANG Li§uan' LI Dongdin®> WANG Lei’

(1. Department of Horticulture Jinling Institute of Technology Nanjing 210038 China; 2. Forestry Acade—
my of Jiangsu Nanjing 211153 China)

Abstract: Effect of drought stress on photosynthetic pigment and photosynthesis of Sapium sebiferum Seed—
lings was studied by water control experiment. The results showed that the changes in chlorophyll a chloro—
phyll b and chlorophyll( a + b) contents of S. sebiferum seedings from GC, SC, HS, and XN, provenances
were consistent with drought time extended and the changes were not significant( p >0. 05) during the drought
period. Meanwhile the carotenoid increased significantly( p <0.05) this illuminated that drought stress accel—
erated the synthesis of the carotenoid. The contents of both chlorophyll and carotenoid from HZ, provenances
droped rapidly under drought stress but reversed afterwatering. Net photosynthetic rate( P,) and the stomatal
conductance( G,) of seedings showed the tendency of decreasing under drought stress. Correlation analysis
showed that P was significantly positively correlated to G, and T.( p <0.01) the correlation coefficients ( R)
were 0.642 0.728 respectively. Correlation was not significant between P, and photosynthetic pigment( p >

0.05) so the decline of P, could be due to the stomatal restriction and the decrease of intercellular CO, con—

centration( C;) and did not result from the decline of photosynthetic pigment content.
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Fig.2 Changes of photosynthetic pigments content in leaves of Sapium sebiferum seedlings under drought stress
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Tab.1 Changes of photosynthetic indexes of Sapium sebiferum seedlings under drought stress

Provenances -

P,(€C0,) /

(mol e m=2+s-1)

G H,0) /

(mol *m~=2+s"1)

€ €Oy /

( pmol * mol 1)

(mmol *m~2+s"1)

T Hy0) /

WUE/

( pmol + mmol 1)

SCy 09 - 12 10.931 +1.780Aa 0.088 £0.031Da 146.000 +37. 555Ch 1.992 +0.589Aa 5.487 £0.796Ch
09 -17 9.198 +2.076Bb 0.061 £0.032Bb 113.915 +68. 642Cc 0.887 +0.366Bb 10.364 +2.130Aa
09 -22 4.786 +2.085Bc 0.059 £0.028Ch 268.470 +4.856Aa 0.799 +0.320Bc 5.990 +0. 198Bb
HS, 09 -12 9.598 0. 173Ba 0.097 £0.038CDa 205.710 +28.672Ca 1.139 0. 182Ca 5.336 £0.553Ch
09 -17 6.079 +0.460Ch 0.050 +0.011Cbh 179.377 +83.630ABb 0.861 +0.282Bb 11.138 £4.807Aa
09 -22 3.218 0. 197Cc 0.019 £0.001Dc 114.270 +51.810Bc 0.878 £0.023Ab 3.665 £4.610Cc
GG, 09 -12 11.655 +1.455Aa 0.284 +0.036Aa 308.290 2. 629Aa 1.895 +0. 119Aa 6. 148 +0.364BCh
09 -17 8.167 +0.987Bb 0.075 +0.007Ab 226.166 +35.017Ab 0.933 0. 131Bb 8.753 +1.025Ba
09 -22 5.014 0.218Bc 0.048 +0. 008Cc 126.315 +20. 281Bc 0.829 +0. 147Ac 6.048 +1.376ABb
XN, 09 -12 8.933 +0. 180Ba 0.163 £0.028Ba 287.956 + 14. 158 ABa 1.306 0. 136Ba 6.837 £0.712Bb
09 -17 7.972 £1.641Bb 0.038 £0.007Dec 82.608 +18.744Cc 0.767 £0. 131Ce 10.393 0. 590Aa
09 -22 5.728 +0.282Bc 0.071 £0.024Bb 241.848 +63.281Ab 0.848 +0.241Ab 6.755 £2.514Ab
HZ, 09 -12 9.020 +0.007Ba 0.111 £0.002Ca 248.284 +0. 154Bb 0.949 +0.001Db 9.502 0. 004Aa
09 -17 9.904 £0.239Aa 0.067 £0.003Bc 168.474 +8.551Bc 1.203 £0.057Aa 8.233 +0.283Bh
09 -22 6.874 £0.326Ab 0.091 0. 020Ab 267.243 +29.539Aa 1.030 £0. 119Ab 6.668 +0. 638 Ac
3 + (P<0.05);

(P<0.05) .

Data were the mean of separate experiments =+ stand error. Different normal letters indicate significant difference between the
drought stress in the same provenance( P <0.05) . Different capital letter indicate significant difference between provenances un—

der the same drought stress( P <0.05) .
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2 C 12 : HS, GG,
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2.3.4 (T) ( WUE) Tr
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T, (P<0.01); HZ, 2 T
12 T, T, (P>0.05) 2
WUE (p>0.05) . SC,HS,.GC, XN, WUE
WUE (P<0.01) WUE . HZ,
WUE WUE o
2.3.5
( 2. P, G.T (P <0.01)
(R) 0.642.0.728 (P>0.05) .
Co,
2
Tab.2 Correlation matrix between main photosynthetic parameters and photosynthetic pigments
Pn Gs Ci Tr WUE Chla Chlb Chl( a +b) Caro
Pn 1.000 0.642™ 0.204 0.728™ 0.201 0.234 0.091 0.199 -0.119
Gs 1.000 0.696™ 0.699™  -0.154 0.302 0.240 0.292 0.175
Ci 1.000 0.279 -0.190 0.237 0.268 0.252 0.220
Tr 1.000 -0.346 0.073 -0.026 0.046 -0.058
WUE 1.000 0. 199 0. 081 0.171 -0.087
Chla 1.000 0.875™ 0.990™ 0.894™
Chlb 1.000 0.934™ 0.829™
Chl( a +b) 1.000 0.899™
Caro 1.000
* (P<0.05); #* (P<0.01),

* Correlation is significant at the 0.05 level; ** Correlation is significant at the 0.01 level.
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