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Photosynthetic physiological response of Xanthoceras
sorbifolia under drought stress
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(1. College of Science, Northwest A&F University , Yangling, Shaanxi 712100, China;
2. Forest Bureau of Xinjiashan , Baoji, Shaanxi 721004, China)

Abstract: A pot-cultivation experiment was performed to investigate the photosynthetic physiology of X. sorbifolia
under the drought stress. Two varieties of X. sorbifolia from different provenances were used to systematically study the
phtotosynthetic physiology under the drought stress. The results showed that: (1) Under the drought stress, the net pho-
tosynthetic rate, stomatal conductance, transpiration rate and chlorophyll content decreased in varying degrees both in the
leaves of X. sorbifolia Compared to X. sorbifolia from Yan'an, Shaanxi with the low drought-resistance, the net photo-
synthetic rate, stomatal conductance, transpiration rate and chlorophyll content decreased more slowly. In the leaves of
X. sorbifolia from Kaishi, Xinjiang with high drought-resistance. (2) Under the light drought stress, stomatal restriction
was the main factor for the Pn’s decreased in the leaves of both the two varieties of X. sorbifolia , while the non-stomatal
restriction was the main factor for the Pn’ decrease under the medium and severe drought stress. (3) The result of fluo-
rescence experiment of PS[[ Reaction Center indicated Fv/Fm and Fv/Fo decreased in both X. sorbifolia under the
drought stress, the quenching of chlorophyll fluorescence (gP) decreased, and non-photochemical quenching of chloro-
phyll fluorescence( gVP) increased for both X . sorbifolia under the drought stress. In general, compared to X . sorbifolia
with the low drought-resistance, Fv/Fm and Fv/Fo had a smaller decrease, gP had a smaller decrease and ¢/NP had
a bigger increase in the leaves of X. sorbifolia under the drought stress.

Keywords: Xanthoceras sorbifolia ; drought-stress; photosynthesis; fluorescence parameter
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Fig.1 Effect of drought stress on net photosynthetic
rate in X. sorbifolia leaves
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Fig.2 Effect of drought stress on transpiration rate

in X. sorbifolia leaves
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Fig.3 Effect of drought stress on stomatal conductance
in X. sorbifolia leaves
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Fig.4 Effect of drought stress on stomatal conductance
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Fig.5 Effect of drought stress on stomatal limitation
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Table 1 Photosynthetic characteristics of X. sorbifolia subjected to drought stress treatment(means + SD)

15 H HBEIE AT AR Kaishi, Xinjiang B PE AL Ff R Yan'an, Shaanxi

Trems CK T1 T2 T3 CK Tl T2 T3
R P
’ %Lﬁ rfl 10.42+0.23a  9.2+0.26b 7.18+0.15¢ 6.00+0.13d 11.78+0.21a 8.58+0.10b 6.65+0.28¢ 3.68+0.25d

/(‘umol'm 57

B WA T
MR Tr 6.19+0.31a 4.00+0.15b 3.07+0.24c 1.81+0.19d 8.17+0.2la 5.2+0.08b 3.32+0.12¢ 1.58+0.22d

/(‘LLm()l'Hl_z'S_l)
SALREE Cond
/(mmol*m~2+s7")
it ) — A Ak B Ak 132
Ci/(;tmo]‘mo]’l)

LR Ls 0.44+0.02b 0.53+0.0la 0.45+0.02b 0.42+0.01b
g AR

,Jr”“?af”} 2.48+0.13a 2.51+0.15a 2.34+0.09a

Chl/(mg g™ ")

1.68+0.07b

0.18+0.020a 0.12+0.015b 0.09+0.007bc 0.05+0.01lc 0.19+0.017a 0.13+0.006b 0.08+0.005¢ 0.05=+0.002¢

246.86 £ 6.30a 206.68 £4.02b 242.15+6.81a 257.02+5.31a 249.65+7.06a 190.27 £5.49b 228.16 + 6.84a 236.64 £ 8.47a

0.44+0.02b 0.61+0.02a 0.48+0.0l1b 0.47+0.01b

2.85+0.14a 2.67+0.08a 2.14+x0.06b 1.71+0.11c

BN P SIE + BFRIELR (mean + SD) , [R]—81 K oA Rl PR 2R AL BRI 22 57 B8 (P < 0.05) 0 T 1A

Note: Values represent means + SD. Different letters at the same period mean significant 5% level (P <0.05). The same as below.
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Fig.7 Effect of drought stress on Fv/Fm in X. sorbifolia leaves

T B R BE 4y B Sk B R E AT (4. 93% . 7. 40% .
8.64% );PRVGIEZ (4.83% .8.89% .12.5% ), T 5
BRI B AT B VY AE % SO R P 5 Fu/ Fm
B IEAE G AR E S 0.992 #10.977, 5
XTHEAH EG e rp B ER R e SCOE SR Fo/ Fo
T R 43 )N B R A (19.8% 17.5% .29.0%



55 1

BRAE TS SO RN 58 (46 & A B )i 59

) s BEPEHEZ: (20.8% \41.3% \51.4%) . DL FEde &
B, TS 38 TR 22 1 SRR PS 1T BRIt fig
EEAL ORI AR BE R, PS I V8 A 16 P rh ol A2 43

[acK aT1 oOT2 OT3

I'viFo

O == NN W WA B
SULNODUNDODUNOUnNO UnNO

ik 36 #4 #| Experimental material

8 FTEMEXNXERIH Fu/Fo BI%M
Fig. 8 Effect of drought stress on Fv/ Fo in X. sorbifolia leaves
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Fig.9 Effect of drought stress on ¢P in X. sorbifolia leaves
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Fig.10  Effect of drought stress on gNP in X. sorbifolia leaves
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Table 2 Chlorophyll fluorescence parameters characteristics of X. sorbifolia subjected to drought stress treatment (means + SD)

7 H BRI (1 F I Kaishi, Xinjiang BRPYIE AR Yan'an, Shaanxi
Ttems CK TI vl CK TI 2 3
Fo/Fm  0.81£0.03a 0.77£0.09ab 0.75+0.04b 0.74x0.06b  0.82+0.10a  0.78+0.04a 0.74=0.02b  0.71+0.04b
Fu/ Fo 3.97+002a  3.19£0.03b 3.28£0.02c 2.82+0.05d 4.23+0.05a 3.35£0.03b 2.48+0.12c 2.05+0.07d
qP 0.71+0.0la  0.66+0.05b 0.62+0.0lbc 0.53+0.03c  0.64+0.04a 0.67+0.0la  0.58+0.0la  0.41+0.01b
GNP 0.53+0.0lc  0.620.02b  0.74+0.03a  0.77+0.06a  0.60£0.04b  0.63+0.03b 0.73+0.05a  0.74=0.05a
RuBP $2 fl i 11 4= i 3 6 A% 48l AL BRI R g

3 ghgSiie
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