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x1 AEBEMEENERHTHIHEGHKR PSIT WERXEUFHESEBERTYE
Table 1 The maximal photochemical efficiency and potential activity of PS] in C. caput-medusae

seedlings under different disturbance intensity of aboveground biomass

Fo/Fn F./F,
Ab B Treatment
W] Predawn 1E4F Midday ¥ Average W] Predawn 1E4F Midday - Average
CK 0.80£0.011 a 0.7740.030 b 0.78-£0.026 4,0340.269 a 3.314+0.481 b 3.67+0.491
30% 0.82%+0.010 ac 0.7940.003 be 0.80740.016 4.2140.277 ac 3.55+0.062 be 3.88+0.408
50% 0.79+0.016 ad 0.77£0.018 b 0.78+0.020 3.8240.386 ad 3.3140.307 b 3.5640. 431
70% 0.7940.014 ad 0.7440.024 bd 0.77+0.027 3.78+0. 300 ad 3.01£0. 362 bd 3.40£0. 499

FPBEE D 10 W S A I (E T AR ETR (n=10) B 10 A [7] 9 /1N T 5 B 2 7 AN T 3 4 ) B0 AS [ 00 ik o B i) 22 5 i % (P<C0. 05) , Vaalues
are means=® SE of 10 replicates (n=10), and values followed by the different lowercase letters indicate significant (P<C0. 05) differences between

treatments and different periods of time of surveys. F[d] The same below.
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Fig. 1 The characteristics for effective photochemical efficiency of Fig.2 The characteristics of electron transport rate (ETR)
PS] in the light-adaptation leaves (®psy ) of C. caput-medusae of C. caput-medusae seedlings under different
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%2 REMEEYERDEE T BT PSR KAES B AT £ 3R
B (P), A THERME (D) SERBHERT (X)
Table 2 The fractions of the excitation energy absorbed by PSI in C. caput-medusae seedlings allocated to PS ][ photochemistry

(P), thermal dissipation (D) and excess excitation energy (X) under different disturbance intensity of aboveground biomass

Ab BE P (%) D (%) X (%)
Treatment  ZZH] Dawn  IE4 Midday F3J Average W] Dawn  [E4 Midday 1 Average ] Dawn  [E4F Midday “F1J Average

CK 68.3721.89 a 56.8321.73 d 62.603.09 25.17£1.53 b 30.6541.77 ¢ 27.91%1.46 6.46=x=1.14 ¢ 12.52E1.79 g 9.49=£1.62
30%  69.1840.99 a 62.0640.71 h 65.6241.90 24.6440.60 b 26.61+0.66 { 25.62+0.53 6.19+0.85 ¢ 11.33+0.68 ¢ 8.76+1.37
50%  68.12+1.62a 58.5842.20d 62.85+2.28 25.7441.15b 29.014+1.73 e 27.5840.87 6.1441.62 ¢ 12.41+1.19 g 9.57+1.68

70%  66.50+1.92a 57.1243.08d 61.81+2.51 25.754+2.00 b 29.99+2.34 ¢ 27.174+1.13 7.7540.40 ¢ 12.894+0.95 g 11.02+1.37

FEHR B2 20 DT I HE £ AR UEIR (n=20) , Values are means+ SE of twenty replicates (n=20).
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I A 57 320 1 X 3R L B 8D 3006 1 v 4980 40 ke e 9 1 e BT
T B F J 6 9 A 2 R T L R PR A TE “ ' ' e
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Fig. 4 The relationship between the fractions of using in

photochemistry (P) and thermal dissipation (D) of the

A1 9{EiEli: P5DEEMNAMIEKEEMP 5 DME energy absorbed by the PS]| antennae of C. caput-
IHEhZk (B 4 R, %l/ PSII W ot ig H otk medusae under disturbance of grazing

(18 473 5 410 1) B S BB A 75 06 11 3 TR0 A A AT A S A A
B AFEHL X ARIE T 32 T I #k PS I i T RE R F5 7 — DA B RS A B T E & E .
4 Hig

R 32 5 b A= 0y i 17 1] 4 B 2 5 e BV B A bk DGk i R R e R i D PR Y Bk PS
11 AE AR A A o (LI R 551 X e A 0 453 S &l ok M 2 0 6 1 A Bl i 5 G AR 6 A 2 2o R 1) B i -
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Bt b, b A= ) i XIS A0 Bl B 3 O JHOGE P 455 A Ay R o't Ak 2 aok R 1 70 T R T T AN R . EROOR 4 R BB A A
B S 5L R DR A 0 BT B T A AROG AR GE Y TR R DR L (HE o B B A ) S i B 1 B Bl 23 5 e 3 VD
AL RRRE S B A O DR R gl iR i AR 25 AR T AE R M S OB BB R T R T i R i B S R RR O A AR
T 5 e B AR R 1R ARG . PR 7R AR S AR B S DX T A B AT T TR M R A Lk R B ] AN R o
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Effects of defoliation disturbance of aboveground biomass on photochemical process of
reforested Calligonum caput-medusae saplings in arid desert
ZHU Cheng-gang', LI Wei-hong', MA Jian-xin', MA Xiao-dong’
(1. State Key Laboratory of Desert and Oasis Ecology. Xinjiang Institute of Ecology and
Geography, Chinese Academy of Sciences, Urumqi 830011, China; 2. Xinjiang
Normal University, Urumgqi 830054, China)

Abstract: The effect of artificial disturbance on aboveground biomass of two years old Calligonum ca put-medu-
sae saplings was studied using different disturbance intensity (CK, 30%, 50% and 70%) and assessiing photo-
chemical processes in PST[ of reforested shrub saplings. Saplings in the 30% disturbed group had the highest
photochemical efficiency of PS]] and photosynthetic capacity. Most of the surplus absorbed energy by PS][ of
experimental saplings could be dissipated as heat when the fraction of absorbed light utilized in PS][ photo-
chemistry was inhibited, thus the excess excitation energy maintained a stable status. The saplings under high
intensity disturbance could maintain the normal function of PS [ by series regulation and photoprotection
mechanisms. However, high intensity disturbance of aboveground biomass (more than 50%) reduced the pho-
tosynthetic capacity, electron transport rate and the efficiency and activity of PS][ thus inhibiting the growth of
saplings.

Key words: photosynthesis; photochemical efficiency; photochemical quenching; non-photochemical quench-

ing; excitation energy dissipation



