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Photosynthetic Characteristics and Relationship with the Ecological
Factors of Three Sandy Shrubs under Irrigation Condition

LUO Qinghong,JI Xiaomin,NING Husen” , LEI Chunying

(Institute of Afforestation and Sand Control, Xinjiang Academy of Forestry Sciences, Urumgqi 830063, China)

Abstract: In this paper,diurnal dynamics of photosynthesis physical-ecological characters, P,-PAR and P,-
C,; response curves were measured,and the relationship between P, and main ecological factors was analyzed
in three young sandy plants seedlings. The results showed that: (1)Diurnal dynamics curves of net photo-
synthetic rate(P,) of Morus alba , Apocynum lancifolium and Atraphaxis bracteata appeared “bimodal-
peak”,“single-peak” and “continued to decline” types,respectively. (2) Water utility efficiency(WUE) and
light utility efficiency(QUE) of A. bracteata was higher than that of A. lanci folium and M. alba’s. M. alba
has a strong ecological adaptation range for light intensity,the range of using light intensity of A. lanci fo-
lium is relatively narrow, so photosynthetic potential is not high. The maximum net photosynthetic rate
(P,..) of A. bracteata was the highest, which suggested its photosynthetic capacity was higher also,A. lan-
cifolium has the highest CO, compensation point(CCP) and saturation point(CSP) ,at the same time, with
smaller P,... (3) The atmospheric temperature(T,) has greater direct and indirect impact on P, of M. alba
and A. lanci folium ,and vapor pressure deficit(VPD) coupling T, had larger indirect effects on P, of A.
bracteata and A. lanci folium. To sum up,in terms of photosynthetic physiological adaptability. As preven-

ting and desertification controling plant material, A. bracteata can be planted in the sandy slope with full
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light .M. alba in the transition zone of oasis and desert afforestation,and A. lanci folium in the sandy slope

with weak light condition.

Key words: net photosynthetic rate;diurnal dynamic;response curve;ecological factor
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Table 1 Diurnal changes of main ecological factors during experimental period in study sites
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KK §{E VPD/Kpa 24.95 29. 65 36.67 40.19 40. 43 45. 46
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Fig.1 Diurnal dynamics of P,(A),T,(B),C (C),L,(D),WUE(E) and QUE(F) of three sandy shrubs
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Table 2 Parameters from the P,-PAR response curves of three sandy shrubs

s FIE TR pitiokiI D= R4 JEHME AL TG P 1 3k =
HE AR AQY LSP LCP R
Shrub species , _ , T, , mex, , L, , 4
/(mol » mol 1) /(pmol s m™% « s 1) /(umol *m ™% +s7 1) /(pmol » m~ 2« s™1) /(umol * m s h
WEARZ M. alba 0.055 a 1718.7 a 25.2 a 56.9 b 2.9a
10K A. lanci folium 0.060 a 1268.2b 10.1b 88.8 a 2.8 a
WARE A bracteata 0.038 a 1663.3a 29.0 a 78.2 b 2.9a
1 RBAR R NG PR R Y EFE 0. 05 /K FAF7E B k22 5 T .
Note:For same column, the different normal letters show significant difference among species at 0. 05 level. The same as below.
F3 3FMMHMEREXGERI CO, IREMMMNHIESH
Table 3 Parameters from the P,-CO, curves of three sandy shrubs
e A Bl B COz ff & RGN AER CO, #ME R, IR 3 %
Shr(ub species , CE4 , csp max. ccp Rp
’ ; /(mol s m™—2 ¢ s~ 1) /(pmol + mol™1) /(umol * m™?% + s71) /(pmol » mol 1) /(umol + mol™1)
WEAZE M. alba 0.098 a 1321.0 ab 39.1a 81.9 a 6.5 a
LI A. lanci folium 0.090 b 1553.5b 27.6 b 110.6 b 6.3 a
WA A bracteata 0.098 a 1127.9 a 39.9 a 81.1 a 7.5 a
T4 3WMPHMEREALGERSESEAFHEXRERERRY
Table 4 Correlation coefficients and path coefficients between net photosynthetic
rate of three sandy shrubs and ecological parameters
T AR Fh ¥ F X RE HiEER R ] 438 72 R A Indirect path coefficient
Shrub Ecological Correlation Direct path
species factor coefficient coefficient VPD T. RH PAR 41t Total
VPD —0.31 .75 1.52 —0.87 0.01 —1.45
5 = . —0.2 — — — 5
WA R T. 0.28 .37 0.48 0. 60 0.03 2.35
M. alba RH —0.40 .93 —0.70 —1.54 —0.02 —0.34
PAR 0.55* 0.08 —0.10 0.93 0.19 0.55
VPD —0.12 .79 0.98 —0.46 0.09 0.06
21?{—4{ ‘ T. 0.12 .24 0.62 —0.37 0.22 —1.60
Al lanci folium RH 0.25 .5 —0.73 —0.93 0.01 0.21
PAR 0.21 .45 0,17 0.62 0.01 0.27
VPD 0.18 —1.17 0.56 —0.11 —0.03 1.37
ks T. 0.08 0.78 —0. 84 —0.08 0.06 0.12
A. bracteata RH 0.62" 0.11 1. 14 —0.59 0.03 0.07
PAR 0. 25 0.17 0.22 0.3 —0.02 0.69

T il % R AE 0,05 F10.01 KF FRE.

Note: * and * % stand for significant levels at 0,05 and 0. 01 level, respectively.
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