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Effects of Different Stress Treatments on Chlorophyll a Fluorescence
in Detached Leaves of Castanopsis hystrix
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Abstract; In order to learn about some basic biological characteristics of Castanopsis hystrix, one domi-
nant or constructive tree species in the subtropical evergreen broad-leaved forests, effects of radiation,
temperature and water stress on several parameters of chlorophyll a fluorescence in detached leaves of
C. hystrix were studied. The results showed that; (1) The F,/F, ( maximal photochemical efficiency of
PS1 ) in leaves of C. hystrix only decreased 6. 1% after the treatment by strong light intensity , comparing
to F,/F, in leaves of Psychotria rubra, a shade-tolerant shrub, which had a stronger inhibition
(17.17% ) under same light stress, suggesting C. hystrix had favourable adaptation to sun environment ;
(2) Little decrease in ETR (electron transport rate) with consistent F, in the detached leaves treated by
4C for 72 h indicated the insensitivity to short-time chilling; (3) No significant difference in F,/F, and
F,/F, demonstrated little influence on PS ]I potential activity and maximal photochemical efficiency of
PST by chilling treatment in the dark; (4) A significant decrease in ETR, F,/F, and F,/F,
(p <0.01) and the great increase in F,(p <0.05) by hot shock at 40°C to the leaves for 2 h and 4 h,
respectively, showed potential damage to its photochemical reaction center; (5) Increase in F, by
44.7% and decrease in F,/F, by 22.4% and F,/F by 54.4% in the leaves with water detect simulated
by PEG after one-day treatment independently reflected inhibition of the potential efficiency suggesting
intolerance to drought for C. hystrix.
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1.1 SKIERMRR SEwaa

L% T 2005 48 11 A7ET M AT AR ILRR ) e BR AR
WHAT. REHMIE A E Dy 23°11'N, 113°11'E,
K 200 m, JR WP TR, F R 21T,
BRA 1 A6 ¥ 13.3C, H&H1A 7 ARk
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2.1 SEXEMETRIEMHRHHER o AL
EENE S EAEYE A ERAX RN AR —E
ZE Y A PS I b ¥ (F,/F, ) &
ERAMFBRENEERIED® . AR1TUE
W, R 8 F,/F, (B5){E29 0. 808, 38 6038 5
TRED]0.759, FREWEEE N 6. 1% ,{URA B BRIHB
Heipil . X HRAEY LAY (Psychotria rubra) 29 B HE
EAREKTHRTRASRRTIHREZF. BN F,/
F, EERBEETRET 17.2% , 2RI H 3 £,
BAHEER F/F, HS5REHALEBEEER, RIE
AREAERR TEOGE, BB R AR E
B3R, AT BER A BRI I HIEE S -

®1 HEMAVEEHFERXLENEN F,/F, E
Table 1 The value of F,/F,in detached leaves of
Castanopsis hystrix and Psychotria rubra before and after
strong light treatment

MW ALFERT Ab3RE
Plant species Before treatment After treatment
R#¥% Castanopsis hystrix 0. 808 +0. 006 0.759 +0.014 **
A5 Psychotria rubra 0.795 £0.001* 0.658 £0.027 ** -2

T o RELHEAGERBE(p <0.01); FFIMEREFRARRAYE
R SE B (a: p<0.05,ab; p<0.01),

Notes: The double asterisk indicated significant differenct at P < 0. 01 before
and after treatment. Numbers followed by letters within each column indi-
cated the difference between two species(a: p <0.05,ab; p<0.01),

2.2 REMEXREEEMFHRERLEN
A0

REPELKHLER, HRIRA0C) LERES
—[E] R [E] 25 2 h; TR IR (4°C) 402 Fuxd B
(25C) BEF—FFRA R 24 h
2.2.1 BERBNEHMEN

MELEREKH(K2) ,40CH R4 HEFETR

R2 RFAEKHHE OCHRHETH
MK aLHKBH
Table 2 The parameters of chlorophyll a

fluorescence in detached leaves of C. hystrix under
high temperature stress at 40°C

4b3ffEl(h)

Treatment ETR F, F/F,, F/F,

time

0 31.77 £8.05 0.46 £0.04 0.81 +0.01 4,2210.16

2 22.6315.46** 0.47:0.04 0.76+0.02**  3,16:0.30 **
4 14.0244.79**  0.490.05°* 0.74+0.03**  2.84+0.50°**
6 12.39+2.42**  0.50+0.04** 0.7120.04**  2.510.57**
8 11.28£2.37**  0.5120.05* 0.67+0.05** 2.04£0.45°*
B FFIBER ESRRERM AL RGN ZERIELR( +; p<0.05,

**:p<0,01),
Note : Numbers followed by asterisks within each column indicated the

difference after high temperature treatment( * : p <0. 05, #**; p <O0.
01).

FE2h RE— BT, TRHIEERIA28.8%,
7E4 h FEAREREEF, AR E KBS .4 h 5 EFH
B, FHEN 6.9% ,Bif5 b FIEER/N. RN, HiR
8 SBRIEH F F,/F, MF/F, E2h 8%
T, RERBMAME PSTEEEEZR, WH T
KA VERNIRBIRRL, W TbE R TREdE.
2.2.2 {RiREMBHIRMR
R TR LR ARSNGB E N

AR (#£3), 772 h J5 ETR 4 F BEH B,
BARRY L F, AR E, W PS IR H 03
BERBME, F,/F, f£24 h G THED,F,/F,
KRB FFEBH(FS), H5 25T EMALL, F,/
F,fF/F, MEAREER, HARETFLKR
X PS 1 ¥ 2ETE HE ROBALF R R B i8N

£3 ACIRRLBERIRER 80

R a 2 BE(ETR 1 F,)
Table 3 The parameters of chlorophyll a

fluorescence ( ETR and F,) in detached leaves of
C. hystrix after low temperature treatment at 4°C

AbFBEEEICh) 24C 4

Treatment
time ETR F, ETR F,
0 31.77+8.05 0.46£0.04 31.77+8.05 0.46x0.04
24 30.08+4.79 0.46 £0.05 35.1326.94* 0.4320.04*
48 29.37+4,32* 0.46+0.05 33.3416.20 0.45:0.02
72 30.74+£5.10  0.51+0.06* 25.08+5.61** 0.46x0.05
H:RFABEGES RN KB TGN ERIEHLB(p<0.05,

** :p<0.01),
Note : Numbers followed by asterisks within each column indicated the
difference after low temperature treatment (p <0.05, #x: p<0.01).

x4 ACRELESRREEHFH
HEK a EXSBE(F,/F, M F,/F,)
Table 4 The parameters of chlorophyll a fluorescence
(F,/F, and F,/ F,) in detached leaves of
C. hystrix after low temperature treatment at 4°C

AbsBetE](h) 24T 4T

ng:;em F/Fp F/F, F/Fp F/F,
0 0.81+0.01 4.2220.16  0.8120.01 4.220.16
24 0.80+0.01  4.0220.29  0.7920.02* 3.85:0.44°
48 0.80£0.02  3,87:0.43* 0.77£0.04* 3.7820.33**
72 0.77£0.02** 3.4220.47* 0.7620.04 ** 3,29 +0. 60 **

o FFIBEE B SRR KRLEBEN R+ : p<0.05,
** ;p<0.01),

Note : Numbers followed by asterisks within each column indicated the differ-
ence after low temperature treatment ( * ;: p<0.05, *x . p<0.01).

2.3 KkSEMEXRIBEAN FH SR a WX
AR

KA e RADE YR AR EENFER
FZ—. B5TRY, Ko ME L SBH SEXE
PUBEBERT (PS IT A & W B4 At
BREARGYSADHEML, FIENE CO, Fik
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HERKFEE , AP R AR Z M (PEG)
T 2438, PEG B—FE KRB KT FAHI
Y, B TR KNBEE, BN E % AE
HLY W 52 vk 8 0] Bk 4 bl B 8 R1DY
Lawlor(** g 3% 32 B, PEG1000.,4000 ~ 20000 §EAE
UFREESENEERCHEHEAYNEG SHL,
Kaufmann #1 Eckard®! Xt PEG ARG AR,
PEG6000 5 F/K i 55 TR IR, 5% L&
T 25V 3N RIS UK

%59 7€ 10% 9 PEG b3 FRIB% 24 h B3
HBRQWRL,F, EEFT 44.7%,72 h k3]
77.4% (p <0.01) ; [G#E, F,/F, MIE¥E T B 5|

0.63 A'F,72 h BB T JRRKFH 173 38 (p <
0.01) ,F, {EfEINF F,/F,, {HKTREEREE TR
BEKFE, F,/F, HIELAIE24 h J5, FFET54.4% ,
EFR B FE K, W2 R FEEF (Aconychia
pedunculata) SRIBE LI, F, 1 F,/F, BRBFEHR
AR E S B REHA K, PEG 443
72h,REEEMF, HXEFT 21.0% ,F,/F, T
F&T 4.0% ,ifi F,/F, €24 h W A FRET 7.4%,
S5FEEAM, RN H AT 24 h GRS T
HAEERR T T BERR B E KT, BT R, H
FEXTT 2 8 U, 1 d Bk 4 B8 R v LA B 3K
PS I [ R .0 IE M B B T &,

£S5 PEG(10%) ABEREMERERAH FHHRR a RXBW(F, ,F,/F, IF,/F,)
Table 5 The parameters of chlorophyll a fluorescence in detached leaves of C. hystrix and
Acronychia pedunculata after 10% PEG treatment

gbyEEtE](h) KEHF Acronychia pedunculata FB Castanopsis hystrix

Treatment time F, F/F,, F/F, F, F/F,, F/F,
0 0.45 +0.06 0.81 +£0.01 4.15+0.29 0.46+0.04 0.81 £0.01 4.22+0.16
24 0.49+£0.04** 0.79 £0.01 ** 3.84+0.21* 0.66+0.17* 0.63 £0.09 ** - 1.92+0.59 ** -ab
48 0.53 £0.07 ** 0.77 £0.03 ** 3.472£0.53 ** 0.68+0.15** 2 0.60 +0.10** . 1.75 £0.55 ** &b
i 0.54 £0.07 ** 0.77£0.03 ** 3.32£0.52* 0.81 2£0.17** .8 0.51 £0.05 ** % 1.45£0.40 ** .=

ISR BT #T PEG BRI ZRIELLB( * : p<0.05, ==+ p<0.01) ; ATFTHIEE FRARIEYE 92 Ftk B (a: p <0.05, ab: p<0.01),
Notes : Numbers followed by asterisks within each column indicated the difference after PEG treatment ( * : p <0.05, ##% : p <0.01). Numbers followed by letters

within each line indicated the difference between two species (a: p <0.05, ab: p <0.01).

3 itig

1R RTE R M B R AUHE 2, H
ERR/M TR KER BRMEHREE 52
ERE KR, B AT 1 4 Wi 4 A2 KRB Fnd s
PESR S B8R . HERRETES A ERS MR
UK, S T X ORE 1 MR R A 30k
SRR

ALY, RIBBTERIET ML B &
EYAEELD) , RRAHEMYOEET X
SHARRETHEUEZ BRI R TOCRHLK)
W R—3" . R F/F, (08) BEAHER
B ZE R E Rk 3R 1200 mmol-m ™2+ ™ B F,/
F, [&%]0.7 U'F,H F/F, WEEEERHTFF,
RIFEME, AR F, TR ERE, HAREH A&
AR EACHIR, B RN PO R & 5R
F, EF, RIBSTESRSE T AT BELA G A BB MIREMK
P, SR Rt RN 0 M R L& BE
Mk, AIRERY,PST R P.OHITIEE Ti8”
FEIR B R RIE T BB, B R T N P00
TEEMER . R ER, R ER R

BA -2k, BRIL/MER BTG
JRE' (B SRAR AR Bk BE 95 # b JR SRR B, SR 44
A E R AR

FEHF EORAEEXT R FBA L4
R, X R I PS I B9 TETE HE ISR A0 0% BE S 33K
REWRALEABEESR, WETREMNE3 LG
ZET TR(E3), RHRBENF ERRFA 4
BUR, EERG S AEILS 29° BN KR .
{EARHE Sonoike "Vt Ay¥S BUBKE M R AE IR IR LA
HTREIEH(L 100 wmol-m > +s7" ) X~ ¥, M4
KEAE A EA IR, B A A 1R xS R K5
BEHRHEARIT,

MEZT, RBMESEYERRE ., B
Mra® IR PSIT R FORAENHEEEEA
REMHrkEm ham R R
HEREOEAGEE W KT, 7TLAME R a5
RIOER SRR E BRI, %
BARRRGH R EBE, HERBRME F, 9 EFA,
F, ) EF5 ETR MR RBR T &R T R K
PS I RO¥E 7E 5 P A0 IR R L BB R B R I WL 55 (R
2)o RS F,/F, MF,/F HEREBTF2h RETE
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ETRE,H—HIFLT ERRE™

BRIEE2 1) o8 S B SRR SR A B AR B
TRBAEREAN,38 ~40C HREE TRME
#i ( Citrus unshiv Marc. ) Fi i # ( Citrus sinensis Os-
beck. )M ) ETR 7ELFE 25 d ] A 43 A TRET
55.0% F141.5% ,F. Fr BT 13. 8% 1 14. 9% , By
I fEF AR B T SRR R T IRMER . B
B e 2 U 3 b BT S IBAE 40 /N 8838 L ( Caragana
microphylla) &M T RELAE R LI, 241 h
B 40°CEIRMNE , B F, BARIFRE, 55X
et R L, RIS T =R, SR A R B E
Wi T PSIEAEMIEEY . UIERBFRER, X
SRS BPARLAST RN REN AR E,
EHYEAERBRMEERY, B FERIRE
(ETR) BB R RATIWEI ), Rk & Py ix — i B xt
NS EL OV Ib 2 S s LA O

A BEE P R E , R AT T 2 et T 68
53R XATK B IEH IR FAHEE, LBE
B, HZ Bk pant, Rt 5 F, L H5 F/F,
THREMBERTHTRENBEEE(KRS), HARE
BEERWT R, W F,/F, ¥ F,/F, fFE{K, WA
K4 Ba Bt RIAE B9 PS I 5 M O Rl BB 4R, O
SYEREOIR LS BZBME . HERFROER
HERZIEWE, AHTHEABANREZERELES
&1 PS I [ B 9.0 5%, E B 1S BOC S VM Tk
FEROI R LEE . XS RMRES SR SRR N
EHENTE S ZR, S BRE T |4k, BT
PS I YAk i TR

BT ETHER B THEBMELENTRE
R,HFEGR G RRENRSIERTEFAE—C 5,
R Rt G R PO SRR FHEXR
KT BETHEARPISR
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