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Abstract: To clear the main factor affecting photosynthesis and provide a theoretical basis for the restitution
and restoration vegetation in transition zone,we determined gas exchange parameters of Alhagi sparsifolia
and Tamarix ramosissima by the Li-6400 (LICOR, USA) under natural conditions from July to Septem-
ber,analyzed the relationship between photosynthesis and environmental factors,such as photosynthetically
active radiation (PAR) ,air temperature (T,) ,air CO, concentration (C,) ,air relative humidity (RH). The
results show that: (1) The diurnal change pattern of P, of A. sparsifolia is one-humped curve from July to

September, while it could be expressed as a two-humped curve on July and September. The mean values of

1 —2

Z e 571, (2)The curves of diurnal variation in T, had one
“!and 4. 40 mmol * m * ¢ s '. They all exhibited an
inverted bell-shaped variance in the diurnal change of C; from July to September. (3) The diurnal change of
WUE liked P, ,the mean value of WUE were 1. 21 mmol * mol ' and 0. 97 mmol « mol ', respectively. (4)
P, and PAR were positively correlated (P<C0. 01), negatively associated with RH (P<C0. 01) on partial

correlation analysis;the diurnal changes of P, in A. sparsifolia and T. ramosissima were 35. 6% ,42. 4%

P, were 7.08 ymol * m * + s ' and 5. 54 ymol + m

peak,the mean values of T, were 5.46 mmol * m * ¢+ s

respectively, which were caused by the diurnal variance of environmental factors on regression analysis;
Each environmental factor has remarkable influence to P, on path analysis, T,”>RH>PAR>C,(A. sparsi-
folia) and PAR>C,>T,>RH (T. ramosissima). Importantly,the decision variable of A. sparsifolia was
PAR,and RH was the limitation variable except for July;while PAR was only the decision variable on July
and September,both RH and C, were decision variables. These analyses indicated that A. sparsifolia had
high photosynthetic rate, high transpiration rate and low water use efficiency in comparison with T. ramo-
sissima,to average conditions observed in late from July to September. The decline of P, in both species
was mainly due to stomatal limitation on July,while August and September might be non-stomatal limita-
tion. Again, P, of species are mainly affected PAR and RH ,and the influence of C, on them is different in
the whole growth period. In short, the results reflected the ecological adaptability of A. sparsifolia and T.
ramosissima in the process of cooperative evolution with the environment. Horever, the WUE of T. ramo-
sissima was obviously higher than that of A. sparsifolia,Presumably T. ramosissima had higher drought
resistance capacity than that of A. sparsifolia.
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Table 1

Correlation analysis of A. sparsifolia and T. ramosissima at

different months between environmental factors and P,

eyl A. sparsifolia

BMI T. ramosissima

wh o AR M A 7 B b AR M i 7 e
Simple cqryelallon Partial quyelallon Sig. Simple cqr_relzlllon Partial cqr‘relatlon Sig.
coefficient coefficient coefficient coefficient
P..RH —0.377** 0. 300 0. 000 —0.461" * 0.117 0.159
P..PAR 0.565" * 0.319 0. 000 0.658* * 0.451 0. 000
! P..C, —0.617* " —0.262 0. 001 —0.629* —0.467 0.000
P,,T, 0.461** 0.217 0.008 0.495* * 0,041 0.626
P..RH —0.038 0.513 0. 000 —0.314** 0.053 0.525
P..PAR —0.560" * 0.853 0. 000 0.709** 0.696 0. 000
§ P..C, —0.354" " —0.741 0. 000 —0.228** —0.301 0. 000
P,.T, 0.062 0.070 0.401 0.212* —0.196 0.017
P,.RH —0.130 —0.045 0.604 —0.229*~ 0.440 0. 000
P.,PAR 0.780* * 0.878 0. 000 0,854 " * 0.897 0. 000
! P,.C, —0.201* —0.581 0.000 —0.184* —0. 386 0. 000
P.,T, 0.155 —0.549 0. 000 0.273*~ 0.015 0. 868
W % FORAE P<0.01 BB FEM: » FoRqE P<0.05 R RFEMK.
Note: * % and * indicate significant difference at 0. 01 and 0. 05 level, respectively.
2 AEARMERAMENEXSERS TEERFAFE
Table 2 Multiple linear regression equations of A. sparsifolia and T. ramosissima
for net photosynthetic rate at different months
Si%ef?]es Mﬂoﬁh [A1 )3 77 & Regression equation mﬁRE‘?ﬁ FFvSl_ue ES:%;H
7 P,=—5.032+0.618RH+0.001PAR—0.031C,+0.382T, 0.539 42,301 0. 000
P | 8 P,=126.757+1.082RH+0.013PAR—0. 399C, 0.851 278.534 0.000
A.sparsifolia 9 P, =463.262+0.022PAR—0. 963C, —2. 535 T, 0.787 167.505 0.000
Zi4 Total P,=105.823—0.373RH+0.007PAR—0. 139C,—1.197T, 0.356 60. 221 0. 000
7 P,=35.154+0.096RH+0.003PAR+0.095C, 0.570 64.516 0. 000
B 8 P,=51.220+0.009PAR—0.091C,—0.515T, 0.624 80. 808 0. 000
T. ramosissima 9 P,=62.037+0.665RH+0.016 PAR—0.190C, 0.834 208. 388 0. 000
24 Total P,=24.113—0.135RH+0. 006 PAR—0. 015C, —0. 427T, 0.424 77.742 0. 000
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Table 3 Path analysis of A. sparsifolia and T. ramosissima for net photosynthetic rate at different months

[/ Indirect effect

B A £ HEEM SNl
Materials Month Variable Direct effect B RH PAR C T, R?
RH —0.466 —0.379 — —0.277 1.462 —1.564 —0. 381
. PAR 0. 377 —0. 365 —0.343 — —1.242 1.220 0.284
Ca 1. 835 —1.954 —0.371 —0.225 —1.358 —5.632
T, 1. 583 —0.823 0.460 0.291 —1.574 — —1.046
RH 1.505 —1.542 — —0.593 —0.949 — —0.114
e i il PAR 0.914 1. 605 0.977 — 0.622 — 0.188
A. «(ﬁlé’if)()l’?“ § C. —1.121 0.768 1.275 —0.507 —1.206
T, — —0.113 —1.482 0. 541 1.000 — —
RH — —0.125 — —0. 445 —1.229 1. 549 —
i PAR 0. 990 —1.377 —0.583 —0.794 0.564
Ca —1.316 1.115 — —0.439 — 1. 554 —1.203
T, —3.081 1.762 — 0.489 1.273 — —3.081
Bt A 5 i FLHEIE T FIBfFH Indirect effect W FH
Materials Month Variable Direct effect b RH PAR . T, R?
RH 0.541 —1.001 —0. 367 —0.634 —0.499
; PAR 0. 540 0.118 —0. 368 — 0. 486 — —0.499
Ca —0.738 0. 820 0.465 0.355 — — 0.419
T, 0.492 —0.538 0. 386 0. 644 0.384
RH — 0.400 — —0.696 0.680 0.416 —
- . PAR 0.973 0.123 - - 0.388  —0.265 0.433
T. ramosissima C. —0.772 —0. 107 — —0.488 — 0.381 —0.244
T, —0.427 1.292 0.603 0.689 —0.363
RH — —1.048 — —0.541 —0.507 — —2.375
PAR 0.819 —0.233 —0.412 — 0.189 — 0.680
! Ca 1.076 0. 377 0.741 —0. 364 — — —0.108
T, —0. 560 0.271 —0.795 0.538 0.528
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