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Response Characteristics of Chlorophyll Fluorescence of Alhagi sparsifolia
to Different Irrigation Regimes in the Extremely Arid Area

WANG Minghui' s MA Xiaodong'* ,ZHANG Ruiqun', LI Weihong? ,ZHU Chenggang®
(1 Key Laboratory of Species Diversity Application and Control in Xinjiang,College of Life Sciences, Xinjiang Normal University,
Urumgi 830054 ,China;2 State Key Laboratory of Desert and Oasis Ecology, Xinjiang Institute of Ecology and Geography, Chinese
Academy of Sciences, Urumqi 830011, China)

Abstract: The experiment was conducted with Alhagi sparsifolia of the natural vegetation area in fllower
reaches of Tarim River to investigate the change of the chlorophyll fluorescence parameters such as actual
photochemical efficiency of PS]| (®psy ) selectron transport rate(ETR) and photochemical quenching index
(¢q,) and leaf water potential under 2 times/year, 1 times/year irrigation regimes (0. 42 m’/m’ of every
time) and no irrigation(CK) ,and to discuss the impact of the different irrigation regimes on the chlorophyll
fluorescence characteristics. The conclusions were as following: (1) With decreasing irrigation regimes, the
leaf water potential of A. sparsifolia significantly decreased,and was the least under CK. (2) The g, , ®psy
ETR, the maximal photochemical efficiencies of PSII(F,/F,,) ,chlorophyll SPAD value and the light satura-
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tion point of A. sparsifolia were initially increased with the decreasing irrigation regimes and then it de-
creased. Whereas, the non-photochemical quenching(NPQ) and the yield for dissipation by down-regulation
(Yapg) of A. sparsifolia were also reduced first with decreasing irrigation regimes and then it improved.
(3)A. sparsi folia under CK and 2 times/year irrigation regimes suffered inhibitory effect which declined
its light utilization capability and photochemical reaction, However the heat dissipation ability was im-
proved. As a result, excessive amount of irrigation(2 times/year,0. 84 m*/m’) or no water supply (CK)
could restrict the photochemical efficiency and photosynthetic activity of A. sparsi folia. The right time and
the moderate water supply(supply water once in the spring,0. 42 m’/m®) was more conducive to A. spar-
sifolia to adapt to drought stress and maintain normal growth photosynthesis.

Key words:irrigation;chlorophyll fluorescence; Alhagi sparsi folia Shap. ;water potential ; photoinhibition;
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Different letters represent significant difference between different irrigation regimes at 0. 05 level. The same as below

—
S
d

s o o o
N A N ®

BAOGH TR FJ/F,

_ I I c
A B C

TR

Irrigation regimes

(=]

51

b

I a

L I &
A B C

VL

Irrigation regimes

w

PSII ¥ WG Tk FUF,
(o)

S

PR 4 ST E e A 1T B 5 R B i KOG i T B R PS T W A 3 4 CF 348 AR #E 5

Fig. 4 Maximum photochemical yield and potential photosynthetic activity of

A. sparsi folia with different irrigation regimes(mean= SE)



1864 [T A

L7/ 34 %

FJ/F, f£ 3 FiE M b ¥R 2 R ¥ | & (P <
0.05), H B 4b P g 3% 3¢ ] F,/F,, (0. 80) fl F,/F,
G960 W FEE T AR C AR, 5 B kAL 2 A
Ho A EBA AT Fo/F, FUE/Fo 3l NRET
A5Y0R17.4% i C EBE AL B 24510 0 4 31 B
T TOAVR 28,40, DA REERFM KA £ (5K
FEWE 2 /4 Bt /b (CKO 245 (i 5 - 9% B ) PS 1T
J ) O BB A 4 A8 T [ AR IS P b0 32 B AT A
) L P 2 S o o' A 4 8 R A B L {H K A3
Bt B I 3% B ) PS T 3 F B B0
2.4 [ #EBE AL B T 58 X ER AT 38 O R @esy FA
ETR #9850

SE PR B T 7R (Dpsy ) S PSRN H 0 #43
SR PTG B8 T Y 52 B ' BE 4 AR 1 &3, I ety T
Jaf T L R BT ORRE R EL g 1B S
R B G A R B (PAR) f 58 58, N [7) 8 %
A BET B 55 BE Y Desy R BWFFEE R H C
A0 3G 5 SR Desy T FEIE LT WL A CRD B AL B
K, H B AbFRE 5% 5 ) 1) Oesy B2 AR B K 4348 5 Y
A Qb g 5 56 R s 24 PAR KT 300 pmol « m™?
o s I LA I C Ab BB 5% B8 ) Pesy FE PAR Y 7AR
e A — 5,24 PAR & T 300 pmol « m 2 -
s VB B O A TR TR 1S SR . C A B 5% e
Dosy R IE BE AT T A BEHLE KL HEARK T A
FE b5 5% SRR . R B C A b g 3 58 R 1 O 1k
EVE ST

- A - B

1.0
B y=2E-07x"—0.000x+0.748

R’=0.888
0.8,

.
iDy,
(o)

A y=2E-07x’—0.000x+0.699

I B\ © R=0.876
JPT 0.6} .‘ A
M RGR.
~ 04+
S| T TR e —
X 02t C y=1E-07x'—0.000x+0.696 4 7
R=0.914 ;"\
0 L 1 1 J
0 500 1000 1500 2000
B AT B
PAR/(nmol *m™>+s™")
& 5

ETR 2t 4 ZGEMAEME LG b TG B 5,
a3 ot N N N SR v T S NI 7
WEALBE R B 5% S AR 76 26O A 4R 0 o R
(ETR)¥FfiE PAR Jhm & B JIHry 22 4l %, It
FE AL ] SR B0 K 22 5 HLW IR LA il 46 )
BEA—F (K 5, H, 2§ PAR K T 500 pmol «
m e s UL 3 FRUEREAL BER (1 B 095 S ] ETR AE
L FEA —F 1M 2 PAR 5T 500 pmol » m * »
s 'HFL B REHLG 98 SE A ETR B TR B R+ A
A C A b i i e B B fe e Y B K L
1% 32 B3R (E o0 AR AN E58R (1O) . BLET B FE b g
- 3 S ) B A 85 e v T A 8 80RO RE R RE D AN
S AR
2.5 AEEBRLETHENERMHIZER g, . NPQ
Y ro B 2210

A 1 2 2R LI K AL G A VR 5 LR 1
28 HE K Cq, ) i EGHE 91 1 A O Ak 2= 7F K
(NPQ) . 1fi oAb 2% HE K R Wi J2& PSR 2k 5 R W)
W S RE T F Ak 2 L T A5 8 i A B g%
SERIY g, (A FE 3 Fh WAL 3R ¥ Bl 5 06 & A Ui
S (PAR) I 38 K i ft 2% B F% . H 4 PAR KF 500
pmol « m™? « s~ I, B AL BT g i 5% BE A 1Y g,
TREWE B BN T A FIC Ab BB 5% 5 ) 5 W) 30 Ak
i) H AT 7 B AR PR I B B g, W) T A R
C Kb g 9% 30 (& 6) . X LB B Ik 4 21 5 R
T HE B PSRN v FFHCER 43 19 LL 451 4 58 22 1Y) O

= C
300 ¢ i
B y=—5E-05x*+0.220x+5.096
R*=0.966 ,

2500 Lo _’:______O __________ ?_-
E200b e OB 2
X (Al e o/ LS - A - S
Bsor 8 & ,

& :‘ !
Y ] ! 2
< | A yE6E-05x+0.220x+3.178
M- 1007 ) b Rbe77 *
'E:J 1 : : N
! 1C yE7E-05x7+0.216x+2.634
s0r bl RI=0.949
Vol
04 ) R , ,
0 500 1000 1500 2000

piE R VTR

PAR/(nmol *m™+s™")

T R 2% PR R Sl A 0 S X B % R DS TT S B ol B 77 A R T 3 R A 5

E v 22 71 e K L 1532 0% 5 T SO 4 %) 588 Y6 1 T 32 18
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E...x represents maximum electron transport rate; I represents tolerance ability of plants to strong light
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