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Abstract: The characteristics of photosynthetic and transpiration of three common afforestation species ( Robinia
pseudoacia , Hippophae rhamnoides , Prunus armeniaca) were studied in order to reveal their adaptability to environment in
the Loess Plateau. Results showed that; All the tree species are sun plants. P, (Maximum net photosynthetic rate) and
LSP (Light saturation point) of Hippophae rhamnoides in different slope aspects were obviously higher than the other two
species. Hippophae rhamnoides With low o could not efficiently use the light of low intensity ( <200pmol-m *s™'), and
a high WUE in upper slopes allowed it to appropriate use the limited water resources, Therefore this species was acclimated
in upper and sunny slopes. With low LSP and high a, Prunus armeniaca tended to carry out photosynthesis with light of low

intensity. It was acclimated in lower or shaded slopes. But the low WUE implied potential a harm to environment. In
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contrast to Prunus armeniaca, o and P,of Robinia pseudoacia decreased obviously downslope, while they were almost the
same at the upper slope. The WUE exhibited a shape of parabola along with photosynthetic active radiation (I) with a peak
between 400 and 800 pmol-m *s~'. Leaf water content in Prunus armeniaca was significantly higher than in the others,

while the chlorophyll content was relatively low. This is the reason of low level WUE of Prunus armeniaca.

Key Words: light response curve; intrinsic quantum efficiency of CO, uptake () ; maximum net photosynthetic rate
(P_.); light compensation point ( LCP) ; light saturation point ( LSP) , Dark respiration rate ( R;) ; water use efficiency
(WUE)
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COR 6400, LI-COR Inc. , Lincoln, USA) [ £11%5 Y638 (PPFD, 400 ~700nm) ,F 8:30 ~ 11,30 4337 & &t
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Tablel a, P, 0, R;, LCP, LSP from or derived from light response curves at different slopes

b FERBTHE BRPEE P, HTFRERR, JerhER LCP JefaAIR LSP

Species o (wmol'm~%s5"')  (pmol-m~*s~!)  (pmol-m~%s~") (pmol-m~%s"1)
=20 W7 Prunus armeniaca 0.061 £0.002 17.8 £0.2 1.52£0.07 25.0x1.9 318 x13
Upper HI# Robinia pseudoacia 0.061 £0.001 17.6 £0.1 1.68 £0.04 27.5x1.2 314 8
slope Y Hippophae rhamnoides  0.048 £0.003 22.8+0.6 1.92 +0.23 40.6 £7.5 520 +53
ARk AL W7 Prunus armeniaca 0.064 £0.002 16.80 £0.2 1.14£0.13 17.8 2.5 279 +14
Middle HI# Robinia pseudoacia 0.060 +0.008 14.010.4 0.79£0.34 14.2 +7.5 253 146
slope VY Hippophae rhamnoides  0.048 £0.006 16.8 £0.7 1.49+£0.32 32.0+10.6 385 +68
THkAL W7 Prunus armeniaca 0.069 +£0.003 12.07 £0.09 2.03 +£0.051 29.37+1.82 204 £10
Lower HI# Robinia pseudoacia 0.049 1£0.002 11.83 +0.14 0.80+0.09 16.18 £2.41 256 +15
slope Yk Hippophae rhamnoides  0.042 £0.002 13.59 £0.26 0.87 +£0.16 20.86 £5.02 343 £29

FTHAHBKEIS% BEEKETESHABUETEE Mean +SD 95% confidence intervals were given in the table Mean + SD
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LB K A3 R R BE I 67 280 R BA B B b T 3% WUE B8 8 5 S PRAE 800 wumol -m s ~ B3 , 435l
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Table 2 Leave water and Chlorophyll content for Prunus armeniaca, Robinia pseudoacia, Hippophae rhamnoides

H# Species 47K & (% ) Water content -4 3 & & (mg/g) Chlorophyll
HRIBR Robinia pseudoacia 60.4 £0. 3¢ 2.34 £0.05a
W7 Prunus armeniaca 65.1+0.6a 0.94 +£0. 06¢c
Yk Hippophae rhamnoides 62.9+0.1b 2.00 +£0.05b

RPLHHHE 95% BEEKETESHABYETEFE Mean + SD 95% confidence intervals were given in the table Mean + SD; T E KB FE P <
0.05,BA £ 7§ when P <0.05, significant difference can be confirmed

RFEW, LB SKEE 3 MHPRER, EHZESEMNTHER NS REFYEn
R EKEMHENT AR/, SR F20E & FILA,
4 itig

LA G557 50 3 AR FE AR 35 A2 89 LSP 578 200pmol -m s ™' PA b JB FRHAE M, BR7E T3
MBS N P, BNEEES, AV P b B S, MY LSP ZEA RIS A B K, 5
AE EIAHEAT] 516, 3wmol em s ™!, PABA M R AL AT BT L B R OLERE . YR EIR AL P, 2 B K
22.81.17.56pmol - m > s~ Sz a 2 B 70% B S KELET 7 BRGNS 25.921,
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17.75pmol -m s ' B MBI . FEIRE TR AR LI A R ELE T AHHAT , KRR , ERE
FKAMEHA T B AR R E B  AE  , AE KR B, A T AR BTN B B i AL AR B o YRR o« 82
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