B35 5% 3 M [CIR:APNE S o - QI e ) Vol.35 No.3
200745 H Journal of Hohai University(Natural Sciences) May 2007

R A PEG EH T RMNE R Sk E R A ISR
BT RM,EEE, D HLE B, HGT

(g K2Rl TR, 095 BA 210098)

BE:RARC B (PEC)BEMTFFiaHk AEERET RS MAHARLKRETH 4 E
SF TEEREDNFABR AS S B THERBGAMER RS HRERLA, Bt Bt 4
FHZ PSR HUEE(F/F ) PSR EFR(F/F,) Aok EHEIK, A TER
BRENG, LR KEERASRAESHAREEME, ARG, T2 %54 F . F/F, %
F/F AR BRTEMAERENBRIR A, B RAME R R RAMER S R EPTE 2ot H 5 kit
AR AR MR AR A K, FRECY AR S AR R, A AR, AR F B A
KRERE A KAMES BAAMEZ R LA ERATALE .

KEIR: 2R RS HE; B K AEAMER S

5 ES:S311 SCHRFRIRED: A X EH S 1 1000-1980(2007)03- 0286 -05

—AAFE K B EEKRZERATHSEDERPSE, CEH TEDERKRRE N> BN
Acevedo!! 45t , 185 SFHE I X 7K 43 T3-S K B . 7 2R TE M3 AR U 7 S B R A G, AR AN B
1 7 B K . Wenker 23T 7K 4} a6 J5 B2 K 5 1R A= 1 B RERR R A AE K BBV 7, 38 B K3 X 3R
SBEAACH) —FhE L, S5 R KB TEA AT & _ B A AR S AR AR BRI R R (S T . M
WL RIRA R4 T — e i BB — e AR B K 70 7 5k, FE LK AR PP S0 S e R BRAE 7 ) B 3 4R R R 0
ZHNAERE T RIREKEIY R, ™8 W0 5 K AMERE TS AR R I K Sl B FE AT E R 3R
AR R RMET R Gl BEK A 5 SRR T, K M AR RS AMENLE A EEMA AN ST, A
SR TERERE MR T, R PEG 6000 AEHUK /Mg, id 7t Bk S R &8/ RS T s
SRR AT R AR AU , TRk 2 8 S AL X e S VE IR I, 48 A M 50 B M = 8] 9 TE
BB, A — SRR K A BRI R BB AR OE .

1 RE#FRERZE

1.1 iR R 1 RUMALERRPERIRE
BET 2005 4 6 ~ 10 AAEWTIEK VKR K RESH AN~ Table 1 Concentration of saltsin
PHET SRR bR PR 5 7 B A58 TR SRR K 108, T fsfesk _utrient solution in simulated trough

Bff 24h FTER 25CHEZE3GRESY 3 om BF, B8 A 250 mL K YT/ (ol - L~ 1)
T VE AT B AEAT AR5 — I — OB, BEBCA /N TR A T o
—BHE, ERFLE B EE 6 B3R M (100 em x 30 em x KH, PO, 0.20
2em, A 2x T AL, @2 em) , A K% 48 (200 em x 100 em x Mgg‘(‘)z%(;f;lo g:
25em) i, il 1/2 IRE R EHRB (G4 HEFE, 2B FHRAF W 1 M0, HhO 0,001
Frs . A CF 8GR 5 e 2RI, K B EA — 4 CuSO, - 5H,0 1x 1074
HitRe, 2B A 40g/L,82 g/L PEG 6000 (23 H (524 £nS0,TH,0 7.5x107
o L B AT K #5150 — 0.0 MPa, — 0.1 MPa, — 0.2 MPa) 3147 S 48 (Nm)ﬁ‘;gf%o Zox10
5dRPRMNEALTE, AR E PEG IS B FRBCIE R 4 2d FeEDTA 0.2

K78 A 35 : 2006 - 10- 10
BB : HE QAR 4 ¥ BT H (50309003)
EEB M BT (1968—) , 5, IERR A, BIEE, ML, TENEEHRIEHR.



%354 AV, % RH PEG BT R HE R E K E RS HMERUY 287

TEFENEFRW 1K, HEREE 4 K, 8K 30 min. 553 A 0.1 mol/L H,80, A7 pH {EfE Z R IF7E
5.5~6.52[4.
1.2 MAMERGE

M F 4% (SPAD fH) : R A H 7 SPAD-502 BRI FHeE NS E e M S ESE, v & FEaA
%E 5 UK SPAD 30, BOFHER R M AR RS E JOLI ¥ S RAXEA T 0S-30P BMEBEA M4
ERAINEITE S SH . RFAEEA T Lei-010 B #ES 4002 . TTA R Rk B i B
Hakie B ELHEESR 3 K, TEH TS | FRERAN (M &) . s16 520 5 E
4 10:00 FFiE#E, & 6 A 21 H AL 1d,6 A 26 H L4 10:00 X4b# 6d(R K 1d) . MERE N 6 A 21 H
Z£7H 10 HEXEF 10:00. ~

2 ERGW

2.1 PEGHEREKMNEXHAHFRSBEIKN |, —CK —s—0IMPa ——02MPa
RO ER RS S T — MRk 1 ‘%ﬁ%‘;‘

SEIE THEE AR MEELS R, EHHHREE 2 o

BT W, FIRHE RO AR Bk R REE, Aok 2 08

TR B TR L IR A R A R S A 1 ool

AT LU, W 3 T B AE K, T AL S B R

R AEX R A B (SPAD {8) B#FFE (K, R RE
ESREZEINE 2 E MG SPAD BA B/, 15T I8 E K
FEEWE .7 5d MRS, BE a4 F SPAD E#
BTME, XARESKEEREX. EKE, REME
SPAD fE 3% Jin 3% 72 i 3 %f BB, L AT AERFA A B (6], R B0 H B R MEZ 20T 5 B B2 3B SPAD {EVR B R E ALK i
B, FATFEA K 10d R BT BE , KRB B8 19 5 300 , (B 28 B e AL B A RMEEBOR 55 TR ihE
2.2 PEGHMEBREKXEKMFXES I RN

F/F, M F/FEEATEEEDYFERE T (PSS EVILRERAABR MBS, HE 2 7T H,
Al R R/ F, R F/F SN BZEERHAAEE  EEWE 340, F/F, M
F/F, XML ER O R E EHERE L MER(E Sd B HESR TR, 5SX RIREZH 2
BEER XRHKMPHET, TR A PSRRI LR LA RREAR, PS T W EEE D OZM, M THE
ERBRERI R B, oA &3 Z M, SBOCA TERI M, B B F 3R R B BRI R & U
A AR EE R EF . FEHE R, Tkt B PS T et 7K 43 irie B A — 8 0 3 B , 4 3 B Jilr i )
FEEMSH T AR R RR RN, BIREMMa 2 B MR, b B Z MR B R . BOK G, E LBy F ./ F,
F/F Y BEWRE . EK3dE, BEMaGENE 825 T3 BMERE, R D BBAMERL, K5 5%
BESZHE/: EEWALEEEKIJGESMBEREER, AR TREMALE, K5 5XHER

—+— CK —s—-0]MPa —&—-02MPa

E1 PEGHMERE/KITEXM K SPAD EEIR M
Fig.1 Effects of PEG osmotic stress and
rewatering on SPAD value of maize leaves
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Fig.2 Dynamic variation of PSI activity of maize leaves under PEG osmotic stress and after rewatering
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Fig.3 Effects of PEG osmotic stress and rewatering on photosynthetic parameters of maize leaves
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Table 2 Effects of PEG osmeotic stress and rewatering on soluble sugar content in maize leaves
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Study on photosynthetic compensatory effects of
PEG osmotic stress and rewatering on maize

GUO Xiang-ping, LIU Zhan-peng, WANG Qing-mei, GUO Feng, YUAN Jing, CHEN Zhi-ping
( College of Agricultural Engineering , Hohai University, Nanjing 210098, China)

Abstract: Simulated water stress experiment on the five-leaf stage of maize growth with different concentrations of
polyethylene glycol (PEG) in nutrient solution was performed to study the effects of water stress and rewatering on
chlorophyll content, chlorophyll fluorescence kinetic parameters, photosynthetic parameters and soluble sugar content.
The results indicated that the chlorophyll content, the maximum quantum yield of PS II primary photochemistry ( F,/ F,)
and potential activity ( F,/F,), and photosynthetic rate of leaves decreased, but soluble sugar content increased under
water stress, and the tendency was positively related to the intensity of water stress. Meanwhile, the chlorophyll content,
F,/F,and F.,/F,, photosynthetic rate, and soluble sugar content gradually recovered after rewatering, resulting in
compensation and overcompensation effects, and the time for recovery was positively related to the intensity of water
stress. It is concluded that water stress restrains plant growth, decreases the consumption of assimilation, and leads to the
accumulation of assimilation in leaves, and thus results in the decrease of photosynthetic rate. The results above
suggested that there might be a positive feedback between compensatory growth and compensation of photosynthetic rate

after rewatering.
Key words: maize; water siress; rewatering; photosynthetic compensation effect



