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Abstract: [Objective] This paper researched diurnal change characteristics of phtosynthsis and tran-
spiration of Reaumuria soongorica from three geographical populations,and analysed their characteristics
of water use efficiency (WUE ) and their reaction mechanism to drought stess. [Method)] Using portable
photosynthesis analysis system,the gas exchange characteristics such as the net photosynthetic rate (Pn),
transpiration rate (T7) and stomatal conductance (Gs) diurnal changes of R. soongorica from three geo-
graphical populations (LZ], WWM, and ZYL) were studied from July to August under natural environ-
ment. [Result) The net photosynthetic rate and transpiration rate diurnal changes of R. soongorica from
LZ].WWM and ZYL were all bimodal,and there was the phenomenon of “midday depression” at 13:00.
The Pn and Tr of R. soongorica from ZYL. and WWM where had lower water condition such as annual
mean precipitation (AMP) and soil water content (SWC) were lower than that of LZ],and the maximum
Pn and Tr of R. soongorica from ZYL and WWM presented at 09:00 that was one hour advanced than that
of LZ] .and the time of “midday depression” was prolonged, but the Pn and Tr of R. soongorica from three

geographical populations were all low and their phtosynthetic types were low Pn and Tr. The phenomenon
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of “midday depression” (09:00 (10:00)—13:00) of R. soongorica from three geographical populations re-

sulted from the stomatal factors,and the non-stomatal factors contributed much to the rising in the morn-
ing (07:00—09:00(10:00))and the decline in the afternoon (15:00—18:00) of Pn. WUE of R. soongorica

from three geographical populations were also bimodal and rose with the lowering of water condition.

[Conclusion) The diurnal changes of gas exchange characteristics of R. soongorica from three geographical

populations have some generality, but also have difference. Water condition is the main factor that causes

the difference. R. soongorica is the desert plant that adapts to the adverse circumstances by reducing T and

increasing WUE.
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Fig. 1

Diurnal changes of air temperature(A) , photosynthetically active radiation(B)and relative humidity(C) of

R. soongorica from three selected regions
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Table 1 Comparison of water condition of R. soongorica from three selected regions

AR Sk R s AR 1 R 1 AR AR T B 3 25 S (H LZ)
5 ZYL I WWM ) £33 SRR 2518 T 8
ZIOKF(1=2.467,P=0.037), 4FP% &2 5 Wik
B 7 W F K (=7, 451, P<<0.001),

SR M 5

Sample site

T HEE KR/ Y% SWC E/
- AR T /mm
0~20 cm 20~40 cm 40~60 cm AMP

¥ Average
(0~60 cm)

A Y78 K HE/mm
AME

ZMILM G LZ)
KA PE ZYL
K R WWM

0.085 140.001 5 0.092 62£0.002 6 0.091 32£0.001 4 0.071 44=0. 000 6 349.9413.8
0.048 2420.004 1 0.056 12£0.003 0 0.043 0£0.007 1 0.044 640.002 2 118.4+7.97
0.040 940.001 7 0.040 22£0.001 5 0.041 540.000 5 0.045 4=£0.003 1 113.249.96

1664.0492. 25
1 830.44130. 75
2 626.1+75.27

2.2 3SAHMBMBIAMSEZHRINBEEZWL
ZURD SRS e HAR Ao B 1 0 S 45 2R 3R L A

3SASHLIRFPRE b L 2L P H S AL H A A R 4 25 4k

. s_')

-2

Pn/(rmol * m

oo RIS Sy WU R SR B IR ROE AR R R
(B I8 DA /I R e ) 1 B A IF 1) A 22 531 (T 20

7
_ A A
—O—LZI;—0—ZYL; WWM 6l — L2 ZYL: WWM
T
w2
)
g
=
g
g
S
07:00  09:00 11:00 13:00 15:00 17:00 19:00 07:00 09:00  11:00 13:00  15:00 17:00 19:00
I %1 i %)

Time :
Time

Gs/(mmol *m ™+ 57"

10
07:00 09:00 11:00 13:00 15:00 17:00 19:00

I %1

Time

B2 3 AU E RO LR O A R (A ZE S R (B ML T 8 (O /Y H 28 1k

Fig. 2 Diurnal changes of net photosynthetic rate( A) , transpiration rate(B) and stomatal conductance(C) of
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Fig. 3 Diurnal changes of water use efficiency(WUE) of

R. soongorica from three geographical populations
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Fig. 4 Diurnal changes of Ci and Ls of R. soongorica from three geographical populations

AW RIS L T AL B L 0 K

BRI O & A7 AR K A T HLRR 22 I i) 4 40



5 510

P05 2 45+ 3 A i B JHE £ D 19 AR S S AR AIE 117

A ST L5 5 R o AE - HE S K A G A A M XL R
{BELRY Pn F0 Tr 278 [0 HLAS 1 W Y 3 B0 ]
BHRAT T 1 he 55X KEE 05T 45 5L e 0T
Fia (CFREE 21 d, fe K RS KRN 0.18%)
FALE FEAR B T 5 &0 T (R85 & KRR R
0.040 9%, £LE) Pn FF AR HBLAIEIM S . WHERK
W AR T RSP, 20D AT L 3R T DL SRR
FHA R0 25 AF A7 66 VR T DA 3 1 36 o AS 1) 3
Bio X —Z50 HFE T AR AR A BT A AR
F A I HLA LS 3 SCA K ALH

A% Farquhar 25 05, A Y4 Pn il Ci
AR Ak R S R 5 LG 2 R A s /s o ASCFLBR i (Ls) 38
K A AN A ORI T B2 AL E
1A o A5 0 G 3R Y T R I TR T P A AR
fRBE T REAR . & 2 A 4 .3 AN B rh ., 2o mb
A F AR 7 (09,00 (10:00) —13:00 Pn F
KO 43 %F W Ci i R B AN Ls (4 BT RL K 13:00 —
15:00 Pn fl Ci L Fb. 000 Ls T B . Uk B 7€ 0 B 8] Bz
W Pn ) B 5Zm BRI, & 07:00—
9:00(10:00) Pn I F+,Ci FEAK, Ls #4K, UL KT )5
(15:00—18:00) Pn F W&, Ci Tt Ls Wi/, 3 Ff A5
Al A Bd B e i ) B Py P 852 AR S AL I R 10 5%
M
3.2 IRV F KSR R RIS E

VEZWFGEIN N A 7K 53 77 SR S8 AR 4 4 4 o5
IR 53 R IR 3 DAARTE K 43 0 A 380R) B A 1 5
RO AR SY & B, TE S AKOR ARG A 1
T+ 3 A Hb R B R TR (14 K 43 R KR B 24 e -
AR BRI . RHFE R AR = D AAL
FS I TS TR ¥ 5 7 N TL 1 A 1 W I 3 T 4 N v
HZE 1B AE Y055 (3R 2) B P BAAL 5 B2 19 980/
17T R 0 2 B2 /NF T, B Eh 125 9 4R F X K 4328 1k
8 e o7 LG G VR R BURE L 2R 1 A T TR S 1E M
R R AL R 7 DR S e S T = N i [ S
N ML RD 52 B K 43 Wy af B m 3 o R S AL S
KB G & R KRR . 2B @EAER . £+
BEK Ay W30 251N L IR 208 TV b S s F2 8
FUBR AT A 1A PN 75 35 3, ol HL DA 4D L K 41K 1) 38
35 vh 4k Sz W K 43 B Lk B K . DL 8O A Y A S
P R R LU R I AR & i S K
REBYIMIE T LT KEN 0~0. 100, B +
B KSR B I =R 2 o S of LA
RS AR R NN e SR AR S
BTN 5T 25 5 AT DL B, 78 K 43 S5 A BRI 2T

fb oKk o3 M R 5 e ] B A D A T S da i 2040
EBFERE B P m B & RE T . By 1k K 7 1
KT R B R PT R RE T . XA TR AR
LR AR R T i R RN

48 e

&
%

(1) 3N IRFRELLES Pn F1 Tr H 7254014 30
AR AT BE 8 TR A AR ZE I AL K A SR 2
SECFPRER] Pn pm A 22 R0 R B R, YR
358 S oK R AR AT, 20 25 3 A R AT R S 4 AT
A VER I HE KR ]

(2) 2L Pn £ — R AR A <AL 2 X
AAERALHZR H LA K7 (9:00(10:00) —
13:00) = A i R E R H RS ILHE &K .

(3) TREMESHLW KPR,
2 W LT RD J2 — ol DL w85 7K 40 1) 2580 238 0 3 7 A s i
AR SR 0 AR )

(5% k]

L1 0 5K BiC, B8 WA 30 4 4 45, 30 10 808 52 A f ) —— 4 b
(1], M54 1982, 24(5) . 485-488.

Liu] Q,Qiu M X,PuJ C,et al. The typical extreme xerophyte-
Reaumuria soongorica in the desert of China [J]. Acta Botani-
ca Sinica,1982,24(5) ;485-488. (in Chinese)

(2] Thyfle, LA 0. TS ng (5] BE 4 U A0 2% (4 BE & Sk W AR A8 9 4
BT [T A A 2574 . 1998, 22(3) . 237-244.

Ma M H,Kong L S. The bio-ecological characteristics of Reau-
muria soongorica on the border of oasis at Hutubi, Xijiang [J].
Acta PhytoecologicaSinica,1998,22(3) :237-244. (in Chinese)

(3] Tl M5, XK, 5. KR 3% A [ [ 70 4 4 A

RBLE RN (], A 244, 1998.40(10) : 962-968.
YuY J,Xin Y Y,LiuJ Q.et al. Effects of wind and wind-sand
current on the physiological status of different sand-fixing
plants [J]. Acta Botanica Sinica, 1998,40(10):962-968. (in
Chinese)

[4] &% Fi.E  wi.ZE W, AF. 52 0 7 B LR SR T ML X 2D PO S

HASALR R i 4T [T, vE A0 KR %%k B AR5, 2005, 35
(4):421-432.
Xu L,Wang L,Li S,et al. Major factors on diurnal changes of
photosynthetic rate of Reaumuria soongorica in Fukang des-
ert, Xinjiang [ J]. Journal of Northwest University: Natural Sci-
ence Edition,2005,35 (4):428-432. (in Chinese)

(5] wBioss, M, Bal,. % B EEYa 5206 4R

A2 AR RHE IR [T, v B 70 158.2006, 26 (4) : 631-636.
Jia R L.Zhou H Y, Tan H J,et al. Preliminary studies on diur-
nal variances of physioecological characteristics of photosynthe-
sis of two extreme xerophytes-Reaumuria soongorica and Sal-
sola passerine [J]. Journal of Desert Research,2006,26(4):
631-636. (in Chinese)



118 P JE AR MBI A2 4R (A SRR 2 D % 38 &
(6] M BRIEIZE, XL K. L0BD 5t £ 8 4 5 26 W6 A Yy H AR Chinese)

(7]

(8]

9]

(10]

[11]

(12]

[13]

PEAFAE [T H Al o2 241, 2006, 41(2) :56-58.
Bai Y,Long R J,Liu Y B. Diurnal changes of net photosynthet-
ic rate and transpiration rate of Reaumuria soongorica []J].
Journal of Gansu Agricultural University, 2006,41(2) :56-58.
(in Chinese)
HoORLMSCSR LR BRL S OR) IS AR HL AT Photoshop B 14
AR T I s ot AR A 7 vk [T AR AR AR, 2005, 24
(6):711-714.
Xiao Q,Ye W J,Zhu Z,et al. A simple non-destructive method
tomeasure leaf area using digital camera and Photoshop soft-
ware [ J]. Chinese Journal of Ecology, 2005,24(6);711-714.
(in Chinese)
Wang R Z,Gao Q. Photosynthesis, transpiration and water use
efficiency in two divergent Leymus chinensis populations from
northeast [ J]. China Photosynthetica,2001,39:123-126.
Wang H L, Yang S D,Zhang C L. The photosynthetic charac-
teristics of differently shaped leaves in Populus euphratica
Olivier [ J]. Photosynthetica,1997,34(4) :545-553.
Mao Z, Jiang H, Wang Y, et al. Water balance of birch and
larch leaves and their resistance to short and progressive soil
drought [J]. Russ J Plant Physiol,2004,51:697-701.
BB, SR AR AT MO FOL S S B OK S R
FARCRARFSE LI Wbl K254, 2006, 29(6) : 44-48.
Wang Y,Wei G Y, Zhang Z Q. et al. Water use efficiency of
seven afforestation tree species in different apportioning envi-
ronment [ J]. Journal of Agricultural University of Hebei,
2006,29(6) :44-48. (in Chinese)
XSl 2N KA B AL A TR RE AR ) AR S H R AE 4
g (1. M2 2241, 2002, 26(5) :605-612.
Deng X,Li X M, Zhang X M, et al. A study of the gas ex-
change characteristics of four desert plants [J]. Acta Phyto-
ecologica Sinica,2002,26(5) ;605-612. (in Chinese)
XU R VKK L AR, A5 20 0b 2L AR R T R A AR B AL
R B A AN 2SR BB [T, P E B 2R (C ) AR R,
2006,36(4) :328-333.
Liu Y B,Zhang T G,Li X R, et al. Protective mechanism in
mondition of strong drought stress of Reaumuria soongorica
in:leaves loss and sucrose accumulating in stems [J]. Science

in China (Series C) : Life Sciences, 2006,36(4):328-333. (in

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

SRR BRI T 2 TLAT, A5 B ORI U W 0 MR B R
LIRS (1], P [ U158, 2008, 28(4) 1 665-672.

Zhou H H,Chen Y N,Li W H,et al. Characterization of pho-
tosynthesis of Populuseuphratica olivier and its microclimate
explanation in lower tarim river [ J]. Journal of Desert Re-
search,2008,28(4) :665-672. (in Chinese)

Farquhar G D, Sharkey T D. Stomatal conductance and photo-
synthesis [J]. Annu Rev Plant Physiol,1982,33:317-345.
Casper B B, Forseth I N, Wait D A. A stage-based study of
drought response in Cryptantha flava (Boraginaceae) : Gas
exchange, water use efficiency, and whole plant performance
[JJ. Am ] Bot,2006,93(7) :978-987.

Rouhi V,Samson R, Lemeur R, et al. Photosynthetic gas ex-
change characteristics in three different almond species during
drought and subsequent recovery [ J]. Environ Exp Bot,
2007,59(2):117-129.

Gong ] R,Zhao A F,Huang Y M, et al. Water relations, gas
exchange, photochemical efficiency,and peroxidative stress of
four plant species in the Heihe drainage basin of northern
China [J]. Photosynthetica,2006,44(3) ; 355-364.
PN Y 3 AR 4R N AL/ EAR L i e O (R
BE bR R AR [T, BHAEZS 2440, 2008,19(5) : 1166-1171.
Ma J Y,Chen F H,Xia D S, et al. Correlations between leaf
8" C and physiological parameters of desert plant Reaumuria
soongorica [ J]. Chinese Journal of Applied Ecology,2008,19
(5):1166-1171. (in Chinese)

FOBE T BRI K G I X R AR B ) A Y
W (1], T B 5E . 1999, 16(2) < 1-10.

Wang X, Hou P, Yin L K. Effect of soluble substance of
Tamarix under soil-water stress slowly [J]. Arid Zone Re-
search,1999.16(2) :1-10. (in Chinese)

G0, IR A B0 L AR e AR ) £ RD - £ 2K R i A R 2
FUE BRBE R 7 [ AR 56 407 ). 9 LA 9 24 41, 2007, 27 (4)
769-775.

Ma J Y,Zhou B C,Xia D S,et al. Relationships between envi-
ronmental factors and chlorophyll proline cumulation in des-
ert plant Rearmuria soongorica [ J]. Acta Botanica Boreali

Occidentalia Sinica,2007,27(4) :769-775. (in Chinese)



