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AL R YO TS HL B4 R 962 AL Y I [a]
AR AR XS B AR RIS A B R iR FR
Hy OJ 1P i S AEI T AR (7 A 30
H) 24 3 & KA S K i T BRI ED TH4a e
AT TN 2  FRAL B E S GE 3 Ak, BRARIN R
FEM 50 Fr E AT BRI iEALBE 15~ 20 min,
L3 HiRghiE

K Handy PEA H # i1 & %K 4 Biolyzer HP3,
Microsoft Excel 1 DPS ST 40Hm A0 3, Z55 LA
FHEIE £ iR E TR, Xt 2 5 B E ARk AT
Duncan # B R ZE 1L L H AL,

2 BERER

2.1 KOBMEXMIERMHE Fo.Fm (Fo/Fm
FFv/ Fo HIEZNE

WIEEHE(Fo) R/ EESPS T Kekta &

A i T R Rk Z R PS I W A Ak

BEAGIE M E LIRS KRR S BB < 50

BRI TE | B AR X A K B Y AT

| 577 S | s el -2l 187 N W ULE S X '

Fo (% 1),B 5 C 4bHAR K 4% hn 0.82%
2.25% (HIE kS8, A B 5 C ALBEA 2 7 B 3
(P<<0.05),A 5B AbH[EIZFABE, Fo HhE
FE/IN, R RO A BT B /)N

BRTIE(Fm) & PS I W A0 58 4 e P R
s, ke T PS I py s s igm ) e+
SEARXS B K ARG, I T/ AR Fm ¥ERAC(ER
1),B 5 C AbBER UK AR 4. 6970 10 487, 4% 4L B |a]
ZRIWBE (P <<0.01) KV,

Fo/ Fm 3PS Il o tbaeR, ke ps 11 g
17 U R E REFEAL RS Fo/ Fo W T PS Il
HOEAETEED ) L AR B K BRI, Fo/ Fm
M Fo/ Fo BEHT(E 1), B 5 C AKX H#AL
1.25%\3.27% P8I 6.44%\16.81%, KAbFE A £ 7
AR B KT P<<0.01), Ik ps I %
T E, AR T PS I R RERAL AR, T
Feni PS 1L yBAE T P32 40, S A1 A X B 2t
EzmE, eam i PSIT W Hhm Qa.Qs &
Po AL I REZ IR, 7K e AR Tk N & A
FeHl L e A M B SRR AR,

F1 KA EVMIERME Fo.Fm. Fo/ Fm # Fo/ Fo BV

Table 1 The effect of water stress on Fo, Fm, Fo/ Fm and Fv/ Fo in tomato leaves

4bFE Treatments Fo Fm Fo Fo/ Fm Fv/ Fo
A 488 £ 61AD 2749 + 243 A4 2261+ 191Aa 0.8228 4-0.0109Aa 4.664£0.33Aa
B 492 4 61Aab 2620+ 243Ah 2128 = 196Bh 0.812540.0132Bb 4.36+0.36Bh
C 499+ 76 2461+ 339Cc 1962 4 294¢¢ 0.7959 4 0. 0258¢c 3.9740.55Cc

B ARKESFEAL P<0.01, /NEFRARFR P<<0.05, Frh fHHEH P L bR (n = 150), R,

Note: Different capital letters represent significance P <C0.01, while small letters show significance P <C0.05. Date in the table were “mean *

std- error” (n = 150).The same as below -
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Do BIEZ M
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ARG, S RO (PPo) IR, BK 3 JiiriE o
H, Qa fFIB T AR I, 3RIA 2 ms BPATEE
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x2  KDEIIMIBEMRHH PPo. Yo, PEo F Do KIENE

Table 2 The effect of water stress on PPo, %o, PEo and %Do in tomato leaves

ALFH Treatments $Po ¥ PEo $Do
A 0.790540.0195Aa 0.63094+0.1071Aa 0.5006 0. 0940Aa 0.2095 £ 0. 01958
B 0.7806 £ 0.0198Ah 0.593240.1214A4 0.4650 £0.1027Aa 0.219440.0198Bp
C 0.7596 % 0. 0335B¢ 0.5497 £0. 13478} 0.42114+0.1150Bp 0.2404 £0.0335Aa

2.3 JKAEMENHINTHEFH RC/ CSy.ABS/ CSy.  ABS/CSy.TRo/ CSy FET o/ CSy 25351 8%
TRo/ CSy.ETo/ CSy F0 DIy/ CSy HIBINE (P <<0.01) K, RC/ CSy £H7BE(P <0.05),
RC/ CSy BT RN AR UHESH ABS/ CSy. T Dlo/ CSy ERARE LRI, b AR &
TRo/ CSy.ETo/ CSy Fl DIo/ CSy J&F HAIHEE  JKEAYRA, S0 AR LA G v A KOS ot H
A IS HESHL, ok RC/ €Sy BT Sl BI(RC/ CSy) N FE. B i 1T B R WL Y O
PR R BB, ABS/ CSy BT AT (ABS/ CSy) R ATRE 7K 53 hat {52 R oo
WCHIERE, TEo/ CSy IRIL T BAAT AR A CRE, MRS, SR BOR Lkt R 45 1 i 28 LA St fif
ETo/ CSy R T AL FAE R R BT 7780, KRR, 5 R IR A L RE R 3T S-3%
DIo/ CSy M T MpiE R Rese ™ ML 3 A1 BNLIETRL B SRIEIR Qa MUK RE( TRo/ CSy) Stk
B 1 A LLE L, B AR R A K B AT, NI Qu B TR AR IR AR (ETo/ CSy) I
RC/CSy. ABS/ CSy.TRo/ CSy MET,/ CSy ¥ 2 I JK o 38 3 SO AL i B RGRE L
STEAE, DI,/ CSy 5 FTHEH, BmiEE B (Dlo/ CSu) B, R 2K I Wit J5 5 30 T
AR 5 A Ab B AR M % RC/CSy BEAR 5.58%  AERZEOBTEERLE], A5 M R A Uk RS DA K
12.08%, ABS/ CSy WA 6.29% 10.48%, TR,/ €S, PFERL, t1 T 7K 70l {58 B0 - [ BB A 36 00 S
W& A% 7.46% 13.86%, ET,/ CSy W& A% 13.16% _  MAOEH TR, FTREE (R R 1A 5 PR ROV A
24.78%, DI/ CSy FFF—2.07% 1.90% #upsifs  ORCESRE NIRRT el MUK R

K3  KDBBIHMIEAMMF RC/CSy ABS/ CSy . TRo/ CSy . ETo/ CSy F DIo/ CSy HIZLME
Table 3 The effect of water stress on RC/ CSy>» ABS/ CSwy>» TR()/ CSy>» ETO/ CSy and DI()/ CSy in tomato leaves

AbFE Treatments RC/CSy ABS/ CSy TRo/ CSy ETo/ CSy DIy/ CSy
A 1200 4 97 Aa 2749 + 24344 2171+ 1677, 1360 4 205Aa 579+ 94Aa
B 1133 4 113Bb 2576 + 2548} 2009 =+ 180Bh 1181+ 218Bh 567 +91Aa
G 1055 % 170Ge 2461 =4 339Ce 1870 4 272Ge 1023+ 267Ce 590+ 11274
24 koHMiEIMIFMMH ABS/RC. AL HFERL( DI/ RC) BN, KM M8 SFom H #f
TRo/ RC.ETo/ RC 1 DI,/ RC HIBZNE [R5 A A BN ST A3 i 2 RS R dHeh

ABS/RC.TRo/ RC.ETo/ RC 1 DI/ RC J& RNV UAIEYEARIG TR, {5 ) 4 10 A V5 PR )W
Fopr PSIl R OGS Eh DBCERIL NS T &b P ae E s,
ABS/RC RBLT AL N ORI ERe, 25 KREBEXMIFEMMF Plss. Plesy FA

TRo/ RC I T B0 2 Fh O33R A F T3E R Qa DF 155 BISZM
R ETo/ RC BT 0L R 40 bt I T Plaps ARLORRE D BRI PEAEA AL Plesy

EB?{?J‘EE’J@EE, DIO/RC &M&Tiﬁiﬁﬁi*‘bﬁ TEUiﬁE*R%%E&HB’J@ﬁE%@L DFABS ?EU\”&W

o 1 NI O ORERIERMA R AN WK 5 R L AT LI

e e K I B 808 41 5K BB AT, P Pl o

e Dﬁfﬁ; B ét%;;;g G Do BTER EEIIRERCRB.C AL A AbSRAS
0 PR ’ o £ ) %

o O PLips 430 NBE 19.12% 1 35.71%, Plesy 4%
X & 7K BB FEA, SO0 RN DRI BE my g4, 22% R0 42.17%, DFps 433 RFE6. 43%

(ABS/RC) 3 . B E3E R Qa MK RE  F116.23% A WIS B AbFE[H] PIgs Bl DF s 255
(TRo/.RC) FRA%. R FAERA AR ( ETo/ RC) DI, N3, A ACEIFI B ADEE 5 C AbHE |2 B4k 5.5 (P
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< 0.01), BALFRA]AY Plesy Z R M BF (P <
0.01), JLBH, PEREFE B (PlLips. Plcsw) AIESH 7

( DFaps) XK 73 i U BCBURR, RE B 4f 3t S e
XA PR R

x4 KSBMBIIMIEFHH ABS/RC. TRy/ RC,ET,/ RC #1 DIo/ RC B8N0
Table 4 The effect of water stress on ABS/ RC, TRU/RC, ETO/RC and DI()/RC in tomato leaves

AbFE Treatments ABS/RC TR,/ RC ETo/ RC DIy/ RC
A 2.2994 4+ 0. 21588 1.814140.1307Aa 1.135340.1584A4 0.4853 + 0908Bb
B 2.2804 % 0.1648ABb 1.778240.1081A4 1.053640.2182A4 0.502240.0739Bh
C 2.35704+0.2705Aa 1.782940.1403A4 0.9691+0.2104B} 0.574140. 14717,

RO KB IMITEMRMF Plips. Plcsy F1 DF 4ps BIRZAE

Table 5 The effect of water stress on Pl s> Plcsy and DF4ps in tomato leaves

AbFE Treatments Pl s Plcsy DF 4p¢
A 34.16 £17.25Aa 91098 £ 42754 A4 3.3626 £ 0.6384Aa
B 27.63+£14.33Aa 69035 %= 33598Bh 3.1464 £0.6430Aa
C 21.96 £ 14.70Bb 52683 £ 34018Ce 2.8169 £ 0.8104Bh
- RTS8 5
N e BUBIRR.
; 2| HKAMHAT  $Po 1o BEAIG, B O, 5T
Pl g ETo/RC RIBE ) TR, 5lE PEo TF%. {H PDo . ER S, RN
Q.

DIolCS,, |/ UNYQ

ETolCS, ‘

TRo/CS,

DIo/RC

TRo/RC

RCICS,
ABSICS,,

Bl koBEXMIERHAXRS | EmpEiEE
Fig-1 The plots of effect of water stress on the chlorophyll

a fluorescence some parameters in tomota leaves

3o #

KA B RZm T YOG A B TR LA BRI
U555 R, F N H R X R 58 A A A VRT3 38 B
(BAE K a gL 2351 R AP ARG
MR R DN 125 7 vk ] DA | R ot
R K 3 W38 XA 6 B 1 P o S ) i 3
B, KSR S L&A Fm . Fo/ Fm 1 Fv/ Fo
R, 2 H PS I Al e RESE IR FL 15 3 SR AT
X G IR RIRG A BB 4 A —L, Fo
FHE . Fm REE XSRS PSIT &
I SN DR = Py 5 e S TR e A = U B
S TR FE G R R E Y, Fo BTF, 1
PS I v fa R P B B 1 AL 2 00 30 A 2, 3

NS R B IR AR ALE ) IS5 37 PEo BHE
TREBEREE T K E ] Qa TR, Ko
JE X PSIT H 1% 326 52 (R (N 9 52 60 1T 8 2 by
THFBQp PLA AU AR T H 5 R R4S & 1
EMTT,

WFRERIH, RN H O ) 276 ] B 2 —Fh R 3
HLHIT L 3R B % B RC/ CSu ABS/ CSu.
TRo/ CSy MET o/ CSy # W T DIo/ €Sy 8450,
FHHIK S5 Joir i T B8 — J THI (58 S B Hp O A kR0
TR T R A0 R A 25 H B i R AR
TR AR A ERE T e, 35T 5 BOHA 7 T AR L R
IR Qa FIBARE XN Q0 A FRTEIEAEF
B SR BB IR/ R B, il 5 5 B, T AR AKE B
s E BRI A2 K 43 B S R BT A B ) B AL
il A5 B S TR R BB AT DA S BRE R

Qx AAET] B R A5, ABS/ RC 1 DIo/ RC ¥4
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Effects of water stress on photosystem II' in tomato

FENG Shengli'"*, MA Fuyu'; FANG Zhigang' s WANG Jichuan'
(1. Key Laboratory of Oasis Ecology Agriculture of Xinjiang Bingtuan, Shihezi University Shihezi, Xinjiang 832003, China;

2. Agricultural Bureaw of Shanshan, Shanshan, Xinjiang 838200, China)

Abstract: Experiments were made to study the effect of water stress on changes of chlorophyll fluorescence
parameter of tomota by applying the chlorophyll fluorescence technique- The results indicated that. along with
the decrease of soil moisture. all the maximal recorded fluorescence intensity ( Fm ), the ratio of variable to max -
imum fluorescence ( Fo/ Fm )» yields or fluxs ratios( $Po %o and %Eo) > phenomenological energy fluxes per CS
(RC/ CSy. ABS/CSM\ TRO/CSM and ET()/ CSy)» dissipated energy flux per RC ( DI()/RC), density of
RCs( RC/ CSuy)» performance indexes( Plygs and Plcsy ) ( DF4ps ) decreased, minimal recorded fluorescence
intensity ( o), quantum yield for energy dissipation ( $Do), dissipated energy flux per CS ( DIy/ CSy)> per
Qareducing PSII reaction center(ABS/RC and DI()/RC) increased- Among the numerous JIP-test expres-
sions performance indexes( Plyps and Plcsy ) and driving forces( DF4ps)were the most sensitive- All results in-
dicated that under water stress tomato leavers appeared light inhibition. inactivation of reaction centers and inhi-
bition of the electron transport at the acceptor side of PSII. Performance indexes( Plips) and driving forces
( DF4ps) were used as targets of light inhibition-

Key, werds. tomatos; chlorophyll fluorvescence parameter: water stress: JIP test



