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Reed Photosynthetic Response under Water-salt
Stress in Keriya River Watershed

LIU Weiguo,ZOU Jie
(College of Resources and Environment Science, Xinjiang University, Xinjiang Key Laborary of Oasis Ecology, Urumqi 830046,
China)

Abstract: The aim of this field experiment was to find out the photosynthetic response of reed along the wa-
ter table gradient in Keriya river watershed using Li-6400 portable photosynthesis system. The results
showed that: (1) When water table was 2 m below,reed showed a decreasing light saturation point (LSP)
and a increasing light compensation point (LCP),suggesting the reduction of potential in the use of light
intensity. Meanwhile the decreases in maximum net photosynthetic rate(A,.,) ,light respiration(LR) , CO,
saturation point (CSP), carboxylation efficiency and apparent quantum efficiency were observed with de-
creasing water table(P<C0. 05) , while water use efficiency(WUE) tended to increase. (2) Under salt stress,
the photosynthetic parameters were all lower than that under water stress with A,.. 19. 98%, LSP
40.61%,1.CP 37% and dark respiration (RD) 74. 56 % lower, respectively. Reed WUE under salt stress
was lower than that under drought stress. (3) Compared with reed at dry land, water logged plant showed
decreas in A,,.,LSP and LCP with 41. 32%,14. 56 % ,55. 55% lower, respectively. We also found that at-
mospheric CO, enrichment can improve reed salt tolerance through decrease in plant WUE under salt

stress,and the A, of water logged plant. It can be concluded that in arid area,reed has developed counter
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mechanisms in response to long-term drought and salt stress.

Key words: water table gradient;reed; water-salt stresses;photosynthetic response

A E R RS A Y A KL B R RS U A
PREERM B A= 7 7 e AR 00 DR P TR R L ) s 2 4 B
B A P S H Aty 0 26 ) B T . CO, gt Bk
GHYDOE AR MR Y W 8 3 w0 A B 6
BRI B KRR CO, 1 B IE L
FR4F 1.9 pmol « mol ' Y BE G, Wit 3 2100 4
¥k 700 pmol « mol ', KA e E R XA B
b B 53 A AR 7 e i R R B
KA KA = R A il AR T R K 1008 4 26
Sarb AW A BT d PR E b Y Ah SR K
AR e 6 B2 A A8 AL SR AP S LA 1 T R
T X AT R 2 AT A S5 A 5 R A 2D
il SR AR 3 138 3R )2 9 R 20 A 5 KT 5 T 28 R O o
FU AT R T AR 3R K bR ER 2 AN W 1) M R R
B AERTEH R MY &0 2 5 R K
AR B30 FREE AR N 0 R AR P R S 2 B
] o G T AR K O3 R IR S RAL T B 2 M
RAGRIEAAL . TR A ALY G & 1E AR 5
- Z 8 C R B FEAR 200 R T 2 XA
EAE AT 2 4 b e = P B ) 4 R SR G A% 1
R E A S I A, G R A TR AN [
KERFMF T IR B,

P H (Phragmites communis)VE Jy s T H &
HEA M X FEEA GO AR 2 Ol 3 SR R
o A B 2E PR bl e I BB B B
e AL | O A5 R A T L B 3R L A R LR
PR B A 3 N R 5 RE L B DL BRI LUAE
B R VD B R A e . B, AR S
Ao X6 o BRI Y AN [ R KRR S et
AR AL T BE K 2 )T 2803 Y Ol R IR P
CO, W BLRFPETEATOE ST 20 BT 45 1B KBRS T
P S T R 20 R R 8 B B O A BB, 4R
20 A PR S TR L O 2 A A PR R
RIS
1 BRI
L1 FRERHR

e, FOHE Y 0 T v T U R 2 R
AU B AL E 22 3 500 m. A A AT B s L K
B VDS M A BT L T B R P T R A
A LU DXV Tt T T 2 Ui T A DX T e A R

T T 5 A DX B R W T A g T U A X
2 DX I AR AT B I 25 R R B
[ERP S Wl “ VIS O ¥ 3 N - AR 2
RERERR . ZHETFHUWN 11,6 T, Z4EFH
FKH 47.7 mm, &2 K E 2 2 432. 1 mm, LD
Mo K A 12 mm, 245 7 B AH R B 4200,
KF 10 CRUE 4 208.1 °CL,4F H MR EAE 2 769. 5
hy H B Ok 6200, F J5 X 4R B 58 4 & o4 143
cal/cm® , S48 5 5 {H X, KA 43 HE X 2 457 34 6 #5
Wik 213 d, P JEEGEPNAEF- 3 KH 1.8 m/s, KUk
BERRCTEY 2.2 m/s A TR/, PN 1.4
m/s, FZFHATHRIN . Y L2 LS  EAY
T 25 /0 LA o BF 9% 45 R fT B, R DL M SE L
(Populus euphratica) . &M ( Tamarizx chinensis)
SR E.
1.2 HthikF

F 2012 419 5 A poa) A B AN WU 1 E
3 LA FE R FERT R R BRI 5~ 10 km & & — 4
R 8 AL PSR X N LI E 24 AN/PFEIX . SR AR
it T A B s i R KR KA 6 B S K 4y SR
Sy hae | - SEERAL IR T S 5 R IR SR S B
T OB R AR S ZER VR ICT 6 NRE s AR AR S 56
WX 5, Horr, DL3 ASAE P 35 1 S K OF 1) -
K36 BE BB FE AT G BE S A 0 16 S5 R (D) L7
D 23 5D TR B R 1.2~1. 6
m.2.5~2.8 m.2. 7~3. 4 m(HOBO 3 — 4F Wy Il 2%
J9) o IR, PR v BT 2 LAPE 2y 3 km 40 VD B2
A T 1) 7K 0 o R L Vb e RS R 1 AR L K i B
BV P TR A 3 O TR 6 mo, 4 )k 4R W K
H 2 (VD W e PR R 25 (V) Vb B TR 2 35 (VD
VE Ay 2 BB K 2 AT 5 X 42
1.3 WEFE

F 2012 41 7 H E 8 hA) L i BEE WIR A H
SRARDE T A2 Li-COR A ] A 7= ) Li-6400 {5 45
LG FRGE o BTG E 7 35 11 6 A R (P VS
FLRFE (G ZE T 1R CT,) F0 MG a] — 48 1k B e BF
(OO

HA-CO, Wi R (P,-CO,) 260 & % H 3l F
FEi 7. CO, W By Li-6400 5 CO, ZE#Hl. Ha
BHREES (PAR)RE N 600 pmol « m™ % « s ', LM
% CO, W FE(CHPE N 60,80,100,200,300,400,



574 (L i

L7/

34 #

600,800,1 000.1 200,1 400,1 600,1 800 pmol «
m ?es AR 13 ANER KR

JGE-JGHR WR I AE AR OG5 S LAl b A
Li-6400 {48 X% 6 W 1, % & i H & CO, W JE
ZMF (390 pmol » m™? « s 1) L LT TR B A SOE
AE SR RE S 1 800,1 600,1 400,1 200,1 000,
800,600,400,200,100,80,60 F1 0 pmol « m™* -
s R B B E AR R AT 6 GO (P,-PAR)
Wi B A A o DA B SRR AR AR 2 s e R T
Y R R REAT 0 R RE M R B AR AE L
TEJE T A] 11:00~13:00 #EA7 . I 75 o # v
2 3.

1.4 EEEWR S50

P-CO, i [ i1 26 Sy A8 0 56 G AF T X 6 e B B
FA AU SAE TE B R AT, R R AR -

P,=a(1—bC)HC,/(1+cC)) —R,

XL P, e G B A, C g iE CO, W, a &
CO, M f; M £& IR AR RALRCR .0 Fl e W RELR,

P-PAR 1 Jiy i £ 4 A8 90 0 G AF T X Dl e iy B
PR SAE TE B AL AT, R R A -

P,=oa(1—BD1/(1+yD—R,"

A, P o6& 33, o S 00 W il 2 i W0 16 A
LRy HERET ROGE ARG Ra S I

KA FI R (WUE) i F R348 8 .

WUE=P,/T,'"

K SPSS 19. 0 i 17 46 B A 48 A1 5 22 43 At
Excel 2007 B4 3047 %048 52 11 0 i FOAE L SR 5
K& J5 255 H1 (One-way ANOVA) flfx /N i & 225
P (LSD ) #4707 2253 B Fl 25 57 10 35 1 L 3 (o=
0.05) .

2 AR5

2.1 BESIKSFNER 5 4> T dh B AT

AR ST g B HD S M LI L 3 SRR R MRS Y AR
B OKAE BRI A R 8L 55 3 AHE s & L
SRS A T EIR i 7R RS T (S I PU R
8. PRSI N A5 R A R) A 1 2 2 FAL AR AR (R
PR D, R ERFEENORERE WL
e b & A /(0. 893 g/kg) R AT (16 5 ) &
A & AR (60. 754 g/kg) B pE) O Hh A
MR BNMER A= 1> VI A2 > (7 5 4D
>V R E) > T (23 5>V BES IV RS
Na' fe £ (0. 125 g/kg) . FE i Il RHES Na' &
(20.002 g/kg)  BEAFE S L3S Na® AR F/IMK
KAN>VU>M>1T>V>N,

i RE i h i L e s, H S5
A FE S 22 F . XWUE T AT X, T
IKAEAE 0~2 m B i 3% 4 38 ™ 5 AR, 7 35 R/ AE -
BEZ AR E s Y R KA R T 2 m B, S
BRI Z T R % . 3E—5 00 AR
5B K6 S 8 (] 1 AH SG 1k L 45 2R & B0 - b R KA
54543 HCO,” .Cl”.SO,?.Ca™® Na” K™ %
A A B 1A DG A O R BUK IR O —0.964 9,
0.784 71, — 0. 962 1., — 0. 981 9, —0.967 8,
—0.964 7,—0.957 9; M5 A P 7 AH O R AL
k0,560 2., [a] i 5 o5 18] 1) H e 4 38 2k ) AH 56 7K
- L ASEAIG S IR 7K 43 R 43 LA A ) - 398 X 38 X AR S 5
NG HERR BSE

FiAh R Li-6400 7] % B 2 40 19 55 L 317 3R
BE AR L 7E S I B BE BLBE BR AR AR A b 1 BH
T 3 UKCER A R I R SR 3 AL R E B
Pt o A I 5 A0S SR A I A 4 o1 2% 4 Clnk == 9 Y

1 RER SR L ISR

Table 1  The soil characteristics of the different samples in the experiment(g/kg)

Sm;':‘lc pH(1 ¢ 5) Toﬁlﬁzah HCO,~ Cl SO, 2 Cat? Nat K+ ()rgﬁﬂlgancr Tﬁai\ll\'
I 7.85 1.721 0.163 0.568 0.398 0.210 0.269 0.08 3.526 0.17
Il 10.78 60. 754 0.116 32.305 5.115 1.201 20,002 1.338 1. 950 0.098
il 8. 44 3.362 0.191 1.078 0.914 0. 250 0.802 0.079 1.485 0.098
I\ 8.87 0.893 0.34 0.146 0.117 0.065 0.125 0.042 6. 449 0.325
Vv 8.52 2.138 0.156 0.501 0.712 0.215 0.231 0.269 4,874 0.255
il 8.19 8.583 0.139 3.089 2.322 0. 840 2.011 0.126 2.268 0.118

e 1~ 0 oKF T 1 RE A5 R K050 2. 7~3.4 m 1. 2~1.6 m.2.5~2.8 m; IV ~ VI B TR L7 (A% 5, JE 20 000 T 380 b L0 B b 5 A0 v B U6 R v AR
FKA ARV, TR

Note: [ ~ Il for horizontal samples,the underground water level was 2. 7~3.4 m,1.2~1.6 m,2.5~2.8 m,respectively; [\ ~ V[ for vertical samples are loca-

ted in the middle of the lake,sand dunes and top of the sand dune,in turn,on behalf of aquatic and terrestrial and deserted reed. The same as below.
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Fig. 2 P,-CO, curve of photosynthetic response of reed different samples
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Table 2 Photosynthetic response parameters in leaves of reed different samples
FE 4 TR TR BREOLA R G A £ JeAMEE AL I I I 3 56
Sample AQY Pumax/(pmol e m™2 «s71)  LSP/(ymol * m™ 2+ s71) LCP/(ymol * m™2 « s~ 1) Ra/(pmol e m™2 +s™1)

W 0.05+0.008b 21.91£0.2b 1904, 61411, 21b 26.0240.60b 1.2340.01b
Vv 0.05540.004 5a 23.28+0.35a 2070.53+4.96a 22.840.31c 1.2640.01b
I\ 0.035%0.000 2¢ 13.66=0. 5¢ 1769.11+2. 33¢ 51.2942.02a 1.7940. 04a
1 0.049£0.002b 19.08+0. 3a 1881.52+187.9a 27.54%0.57a 1.3140.7a
I 0.05340.001a 16.54+0. 16b 1469, 25454, 74b 20.06+0. 65b 1.02+0.51b
il 0.05+0.002a 20.67+1.69a 2473.98+181.35b 31.84+4a 4.014+0. 23a

T« F SRR NG 5 B8 B G TE 0. 05 K A7 A2 4 22 52 s T L

Note: Different small letters in the same column meant significant difference among samples at 0. 05 level. The same as below.
x3 FAEAHESKEFHARE CO, I EHFIESH

Table 3 CO, response parameters in leaves of reed different samples

el RS EUNG PRt CO, MLl gL CO. Az JeuF ik 2
Sample /(mol * éli‘z es ) /(pmol ‘r‘r‘lnixz esTh) /( molL-SIr)nol’l) /(, molL-LrPilol’l) /(pmol Irip’z csh)
/ m v " ’

VI 0.14740.004a 23.1440.13¢ 1018.88=£14. 6¢ 80.9740. 65¢ 9.83+0.41

V 0.136+0.01b 27.624+0.57b 1145.83+58.14b 79.1340.22b 9.23+0.2

v 0.13£0.01c 36.3340.63a 2023.58+11.9a 88.3+0.95a 9.73+0.38
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