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Z(Yield) JeAb R R R (gP) FHET R BHA K INEIT T, FREME 14d 5, ARG EHAERET F M-SR TOCSHEE
EBENER(P<0.05), Z/KE K ME M EEE A HH R K E B IEH K BEEMOA S BATELERE
HER(P<0.05),
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Effects of drought stress and rehydration on chlorophyll fluorescence

characteristics in Fragaria x ananassa Duch
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Abstract; Water deficiency is a limiting factor for plant growth and development because it can severely affect a wide range
of physiological processes such as photosynthesis in plants. Chlorophyll fluorescence assays provide a rapid and noninvasive
means to study the behavior of plant photosynthetic systems under drought stress. This study was conducted to characterize
the drought stress induced changes in chlorophyll fluorescence parameters in strawberry, Fragaria ananassa Duch. cv.
Toyonoka. Plants were treated with four different soil water levels, 75% (CK), 55% (T,), 35% (T,), and 15% (T,)
(ratio of relative water content to maximum moisture capacity in field). After 14 days of drought stress, plants were slowly
rehydrated Chlorophyll fluorescence parameters were measured. The results showed that the maximal fluorescence (F,),
light energy transformation efficiency of PSII ( F,/F ), actual photochemical efficiency of PSII during illumination
(Yield) , photochemical quenching coefficient (gP) declined fluorescence parameters with decreasing soil water content. A
significant difference in the chlorophyll was found among different treatments (P <0.05). Damages in the plants treated
with low or moderate drought stress could rapidly recover after rehydration. However, damage recovery in the plants under

the severe drought stress and control differed significantly (P <0.05) after rehydration.

Key Words: Fragaria X ananassa; drought stress; rehydration; chlorophyll fluorescence parameters

YL RIS HA R A KRR R B TOL SRR S ROL & A BAR SRS A — FhTHe R o
5 R W ESTHAE T EL, SRR POCSHE BA B TERE” BRe s, BT gedl o B S ot
B SHERM NGRS o B, XY RN SR IO 1% MBS E TR RAUR, FFERE
TR IR T 450 B A R A RS B RS o A MBS R S AR AR IR BB UIAROE , 2K 43 i 2
WY AR EEMAER FZ " T WA T, KEMY, /N3 (Triticum aestivum ) | 51

EETH - ZREBE T ARPEILE YT H (KJ2007B169)
I #& H 85 :2010-02-11; 1&1T H #4:2010-04-29
* W iNAE#H Corresponding author. E-mail ; wugl@ agtc. edu. cn

http ://www. ecologica. cn



3942 E oA ¥ W 30 %

( Camellia sinensis) , =24 M-#57 1 35 ( Wedelia trilobat) . 3f# ( Capsicum annuum ) ZEFEY) 2 HIEE 3R T FEHIBL
S BB LIRS AP .

‘ £%’ ¥ %i( Fragaria X ananassa Duch. cv. Toyonoka) 2 E NAMN ZRIBENEERFHEY , 5% T2
Mo EBF NI EEERSE P EAR RS T T RPN T RN S RIS RN R RS, £ E
P ZE A A BN T T R KT R R SR R VO A L B S BT . ASBF ST A
FAPARI M SR IOCBIR T T RMEAKXZ M EREM F SR VOCRERE R, §ERN T R hExs
CEE EARENRE, JHAE A RS RE
1 #RITTE

RER AR L35, T 2008 48 4 A p A EFERKFB KPR B EEEBRINBEE D, 541
PR, #5720 em, 42425 om, #5535 1 N LRI IIAE SR K BA BRA R A A AL A= 138, BRREEK
B40% , AT 1.5 kg, IEFHOKE 2008 4 5 A T H#HATIRE . 1X5601E %2 PRITTE = Be A 4y el KA o ik
17, 8 KO6 A 1104 wmol-m s ™', HIREFASLTEE 20—27 C, KSAAXHBE 40% —65% .

TEMREIE LT 4 P7KFARRE : (1) IEF B R (CK) , &K BN AR RFKER 75% ; (2) &
BEIK M (T,) , T3S 7KE H R KFFKE R 55% ;(3) HEK M MHE (T,) , H3EE/KE Jy H E]H KiF
TKE 35% 5 (4) BREEAKTHE(T,) , HES/KENHBEBRKFTKER 5%, GM0HEEL S K, HESK
R FARRE AR, BREANK, T REFLE 14d, 5B 15 Rile, 47 KA (/K &2 3t B Mtk &) ,
i S K B WK 2 BB BRKE R BI5E 17 R

TRAHER2d W& 1R, ZKGEERME 1K, 5E o[y 08:00—12:00, M-ERIICSHRA
PAM - 2100 J | R IO (FEE WALZ A5 ) o W& A2 15 min, 55 600 Hz I & Y6 €% 1R
J(F,) BG4 R 3 000 wmol - m ™% s MK #F I 0.7 s, MR KT (F,) » RIE, TR
(600 pmol -m~*s™") , M TR BIEE R, WAHESTI(F,) o BB, T E—NR5% 3 000 pmol-m s ™",
Pt EABIRRRRIRRERION(F,") o FERTTIELY, iEPONESEH P . £ T M 2 ifFit
B E KT Z )5 it 2030 s, W75 B LR B IK B/ NTOG(F,") o FEAES b B HAL S BE , W& B
H ARG (F,) ,PS TSGR (F,/F,) ST AT AROG(F,") , PS L SEhRotfb 233 Yield, b4
PR ZREL qP , A F TR R gN o

LR R S AN EEKFHME + HRfEDR 2 (mean + SE) ] SPSS 11. 5 j#17 one-Way ANOVA 23047, 3
Xf 22 55 WEFE R A LSD ¥ T 2 E K
2 ZR55H
2.1 WIRIOG(F,) M KIN(F, ) 722

FIIRTE F 20 RS 1 (PS T ) R H LA T 58 & FF BT 298t =& . B 1-A BT, 76 1E % Btk & 44
T, F BEAGHFTE R — KV o FEARTRALIET , BEE B i 6] 1935 0, F, 7280 — 5 W4T, Bl Se R B
IS T R R TGRS IR e B Ma R BE A R, e i RUR SRR A R BEMME | Hp B e AR i
Joip 38 T T A R B ) 43 )R8 8 R\BB 6 RIS 4 Ko WK 2-A PR, BKfE F B FMKE BEEME TS
Xf B FATE B B 22 57 (P <0.05) s HA Y BRI B B IE ¥ /K, B FE Z AR EZF (P >0.05),

F, & PSR H oAb T 58 22 R I I 908 7= &, W] I i PS I M %3818 . AAIE 1-B W] %01, 7€
AR T AL BT, BEE B E i (B 3G, F, 2 B T R A, 14d 5, 52 FEbE | Hh B b a A0 B 38 T 1)
K 731 R 28.92% \38.55% 43.37% . BKIGEBIAAFTIRE (HEEE T 53 BAFEHBRZES (P <
0.05) ; HAthHREIR E B 1EH H/KF, BB Z AR EEF(P>0.05) (K 2-B),

2.2 PSIDYGAb“#3R(F,/F,) B7E1L

F/F, % PS I &It 2778, Bt PS I 2 i ol N B RB R e AR B FR ik PS 1 IOt B He 4 58

F, NE1-CHM, EWMKFENGT, 580 F,/F,37E0.76 £4, THEBXES . HIEMRREN,EE T
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SR RANE, F,/F, B8 TR 7EAR R T 28 T, BEE e wE g i, F/F, B E R (B 1-C) .
HT 2L, SR80 F,/F, 208 T, TRPHERSE 14d 5, SXRAM L, BRI B2 RRER(P <
0.05) . BEZMHE FEMHEMEREE T, F,/F, KRR 23.68% \38.16% 42.11% . Z/KJ&,F,/F,
BRI I (B E BEE T UK 2 R H 73.33% , 53 IRAFAEH B 2257 (P <0.05) ; HAt I REIK
HEEFKKF, B=FZRIAFEREZR(P>0.05) (E2-C),
2.3 PSIDEETRCR(Yield) B2 1L

Yield 25 PSII A RCE T &, BB PS I N H L AEA B2 KB O T B9S2 PR IR0 O BRI 2R AR,
R ARG RE ARG T BB, AT G & T s RO AR HEFR o ANE 1-D T, ZEAH ]
IE P9, B T b R BE AR, Yield ZR#f T M. ZEAH R T2 MnE T, B i i E] A3 i, Yield 12 7
AR TRACYIH, AR Yield 218 TR, TRMHEFRFLE 14d Ja, SX IRAM E, mER I H B2 REK
(P<0.05), BREERHE AP BB FIE BB E T, Yield FFEIRE 2> 5 38.57% \45.71% \58.57% . RIKJE,
Yield B ARA Pl i, (HE B a T UK E 2%t R4 60.29% , 53 IRAFIE B IZESR (P <0.05) ; HAthy
REPR A B IE W /K, H & Z M AFERE 25 (P >0.05) (E 2-D),
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Fig.1 The change of chlorophyll fluorescence parameters in leaf of Toyonoka under drought stress
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Fig. 2 The comparison of chlorophyll fluorescence parameters between drought stress and rehydration

TR TR 14d; 2K MEIER BOKSE 3d; MR TFERRLE0. 05 /K 14 LSD IR AR E

qP WEEREIL(E 1-E) . 14 d 5,525 FPEMEEMNET P 25 TFET 21.98% .28.57% \39.56% , 5%t
MAHFEERENZS (P <0.05) (B 2-E) . BKJG,qP Y976 PFralm, {85 B o8 N UK 2 %5 B4
72.41% , 53 AW B RZR (P <0.05) ; HALBEYK E B IE & B/KF, BB Z A AFEREER (P
>0.05) (E 2-E) ., 7EMIFTRME &M T, bEE b i e 38 i, oN 2 E7H (B 1-F) s BEEERE T,
gN e EFETRE(E 1-F)  RIEE R EZ MG MR LA e, SR KL g R #m %L, BKE,qN
BFIRE (B B e 5xF AR B A2 R (P <0.05) ; A gk Z 2] 1E % /K, B =& Z BIAFEE
BEZR(P>0.05) (F2-F),
3 #R5iTe

PS I R R WAL 2ERE BRERUE S F,REAK, 17 PS IR A0 B BEIR B AT 36 2 16 I T 51 AL F, )3
Bt s ARRER T REE RN SR IOLSH F, e TG BT B EE M PSTRE G EK
WA F BB BRI 1) S fb 2 R 4308 , DARAFE R ETE Uk M R B i ; Bl T 52 38 B [ B4, i
HIA VA E B — e R MR, T BT R e R WE, F, SR 2 R (B 1-A)
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VISR F,/F, SHY A KCRES 2OE E M EAX ™ . YA~ TR &4 T, ZSHE
BN, — R 0.75—0. 85, RZYIF R K S AAEW B3 15 i 2 W BT o 7K ohHie
™ F/F, B TR, WA PS IDUSeR MRS E R T 28t e ERNIER #1T. R, %461
B5IE F, EFHRSC SR, 22 I T R0 i A 90 &V R ) S B AR 52 B ER A B 5 T B T2
Ji, FEREHE R DI RER B M BR AR B3

HACFHERRE gP E—ERRE LR T PS IR H L BT AR BE , T AR el 2 KR B gV obE L
g —Fh RO HUE " o ABFFTRI, KMl T BERE 1 oP Wb, PEUT RGP B R A PS
1L R P TP BEREAIR, DB i TSR TR, MR BR ERRKOLRE R T b fbr RO i Bl
2>, PSR L GG AR 55 , i RARTE PS IR B H LB REE TR, FApEd f2m oV S BRI T i
RIEEEE, ARR TOEEHIA

T E i Ja R K AT BT X TR e B R RE ) AR LA . &t 3d KR, BB B A AP R
BT ERHERTICSH(F, F, F,/F, Yield gP gN) MR R B FA K HEEME T 53 BATES
BERZF(P<0.05), BT ERGEAMFRERMT , ZBE PSRN Ol E—E R ; (B4 % 3
B E , AT R SRR I 6] B AT RETCEAR R BN IE W Ko DRI, AR R4 9 T3 BT K 42, R
PRIFIAE , T BB FEK 23, S K ) Ak T B T 2R
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