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HE oM F RRED FRL %fﬁsﬁf@:ﬁﬁ%* (ERY RRIEE
28}

(A rﬂmﬁ“*M%ﬁ@waés U™ % & E W SRR B A R

B A RK TR E T8 KGR B S hE Y E S Y L S RFVFME 2
Bt NICHMEAL8 ) pFiew B25°C 2 2/ Pref B & 38 15 2 > F I MO AR
T oAdnl & ?ﬁiﬂfa‘rf.‘ AR R TR HEFEFELE A KRR H
BTG EA IR o SR RS 0 A A U S e R AR vIR S T R
TR s v f = ﬁ“? foid R EE T AATRIB R L L A FHER
PlFrd] > TRI2CE B CHERBE P BAP T FATRELATHEFHFM 7
AAATREAER] AT R R Rl MR R o g A iRt AR

oy 'VE’;E- J‘% FARFVIFMEGER S 4p P L EFAacg 1~ 228~ i if 2
EFHFPLESEZ Y ERVIFMT T2 4 o B R T g¢§7\i;w;}ﬂ*a,4mf =

FBEHS

#03
MR B G L BRPESFAE AR 2 AT PR S8 FE 2 - (Thakuretal,
2010) - "E ¥ Fin ¥ 1= :%ﬂ?fﬁ w0 P A B B R EA A 7 ) anttF ¥ (IPCC, 2007) 0 £ H

2
Hyawad 2t ERRE TR REYE s TRIEAR T AT S B3 250% 0
s & (Lukatkin et al., 2012) - # 7 ¥ (Psidium guajava L.) /& ¥ £ 4& 4+ (Myrtaceae) 2. ¥
BANEAS RA %éi%ﬁ%%\&€%—$’ﬁ*iﬁbﬁ*%%i?%%%%

(Castro-Vargas et al., 2010) > 5 5 3£ & 535 (R fo+k > 1998) > H &g 4 £ F
23~28C2 B> PRITHFERAMNBCHFEIEHF TR > I LAF L R4S

B4

B R

1) Mz 2« FFEAY hplrsmy 4 o
2) Wz? & FHES « Fa o AniEy
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RAfEmT o R AHE EL A KBTI ST S RATEMHF - ¢ 2 £ (Paull and Duarte,
2011) > & B F iz m#)"% ART K€ T :ﬁ;ﬁd TN EEE NG R MERS 2

SR 0 PRB AT A4 B pF R & (Hakam et al., 2000) o d *t3F S E g AUSREMGR [ K &
T% i 4 ¢ <~ g7 s (Allenand Ort, 2001)> » F]1 2 E£ & F F Ll TJFH T~ BE T F -
SRR T P e BZiER AN EL ek £ 7% 5 4 (Gorbe and Calatayud, 2012) »
FIL AR RIS PSR E P ETF MR REE AL TRESE Y % 28FV/Fm
B2 A IR R B TR E S R R R T5 § R MR G B
gL ¥ 7L o

7o g 3 i

- sk A

REEHAEIG S0 R FERC AR FERRHTE Y 0 o § R 4
P B RBIABE S K H IR e B 2 s AR 2R
R RN S E LY i LTI C IR SN -y A A ST

' NEE R E ""aaé'?r-rﬁ_°
N FRT
()EY
EPA R RBIRI R 2 RRARE S R SRR T AR Y A6 L
kA BV REP OGS OAER O MR FRENERI UL L 1B LomA
0

&~

-
Q2 FIE TR BRI ERFEPHTE(ESFHFRFETR) S RE Y T E(H
g%%ﬂ%)wQW%¢15%““*%@xﬁﬁSmIHLmP%mﬂ’fjwﬁﬁ§ﬁéﬁ
gt A4aRY > 5 A0 1C2 2 £ 4
(CEs
FAE D T8HRHEEFTPERZE PG4 > BiTHH3EFE 75 50 ppm =
e 20%)? ¥~ 8 g/l Agar ~pH 5.7 233 & A i) P b o 2 (S R i BB
HIEAEN! > X2 r 3ml@fkagite? BFTEd £EORBRR BB BB RN
12°C ~15°C ~25C ~30C2 4 & 48 -
ZCHRAREP 2SR
(-) E¥ & L2 Pz
AR AR FESE 30 A 482 5 i B (dark-adapted) 2 & 0 1 3EF N ESEF F KA TR
(portable chlorophyll fluorometer, MiNi-PAM, Walz, Germany)i& {7 £ 7 F & e 8henf &
% kPl e &k ‘3?;’5 d #F 7k 5k 4 (Special Fiberoptic 2010-F) &7 2 Bl 2k 2 47 {o?% ek
BIEF R Sl FY/Fm > 75 sk & S TT A i BT s B 3k »ia (Maximum quantum yield) o

|
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AEAEE N 1TCA R0 2 £ 7 g 1C 48/ pFis £ wif > 25°C 0~6 /) prefufsze
o] PRl 2 FV/Fm 2 g1k o
(=) RfEFHBF 2R T

BRI MR 1C 144 ) P v B 5 CH R en0~3 % o F X 0 E S 1L oA
doprif BT E S T RE TS LR 2 (8 R R s R E o A
Sml chh ko B R 5 R E AIRF L %~ £ 24§ i (Aspirator A-3S, Tokyo
Rikakikai Co., Japan)# # 3 4 4& > £ > 110 rpm 2§ 3 -] pFis > 2 T % & *(electrical
conductivity meter, SUNTEX, Taiwan)ip| 4~ 4% % /& (initial electrical conductivity, ECO) °
216 Mdp A5Eg 4 F o0 e 100°CAk P F0 45 Ak B fsw BT 25°C ¢ A A R 0 R
¥ B~ T % A& (maximum electrical conductivity, EC1) » i & & ¢ fi# § /% i & (Electrolyte
leackage, EC(%) = ECO/EC1x100) % #p %+ i & %(Relative injury%, = {1-[1-(TECO/TEC1)}/
[1-(CECO/CEC1)]}*100 > T % 50 C /2 e » C 5 25C¥pR ) »
(z)¢e T”ﬁ%{" 2 oeEer K 2P| T

B P RIE MR 1C 48/ s > Aw B 25 CH R en0~24-6)pF > e & 11
A By ER S > 10 PER S~ 25 mlZ A5 PENPERMSREE 0 2
e eI 6 LR B R YR T LmloHp R N kAT rsQ(gas
chromatograph, Shimadzu, Model GC-8A)ip| % >3+ 5 ¢ i Bk B =5 ulCoHakgthrt
EPRGRLE Sl WLy P isé(IR-anaIyzer Maihak, UNORG610)/R| & = ¥ i“ Bk R » T3t et
B oo H =i miCOxkghhrt s shie— il Zefe At 205 (G C- e

FR) e F Cx100> HeY REC A B A £ 5 JJ2wif el 25CHER 2

(1) FofEz E2RT

BE P R MOR 1C 144 )} pEis > v B 25CH Fen0~2 < ¢ > & X j=Po 5 & 0.25
g kAR EF E T lfk%ﬁ-zoczﬁ;fét‘ Hor o s p B 3ml 0.1%
(w/v)Trichloroacetic acid(TCA)»t /kip T # B » £ 3+ 4°C T 12,000%g &t~ 10 4 45 - B~ 1 ml
ik o Ao Amlehk R (#ERA 5 7 3 0.5% (wiv) Thiobarbituric acid 2. 20% (w/v)
TCA %) > 100 Ci#& kP 4 15 24> FNE B »koRP Lfr b B3 F R Fib4r
& 1 & Sk sk & 2+ (spectrophotometer, Hitachi U-2000) *% & & 450 nm ~ 532 nm £ 600 nm ;g|
THE BRI EE TP ERTES L5782 2505 1 MDA content = 6.45 (ODss.—
ODg00)—0.56 ODuso » H i* 5 pmol g—1 FW 5 I 3% ¥ 5 MDA tp 4+ = a4 5 1 (MDAC
- MDAR)/ MDACx100» # ¥ R % 2w E 22> C 5 25CH R & -
() =47 F

=2 i‘—“%‘ﬂ:A\ B 25°C ~30C2 4 £ 8% 6/ pF > &3 12C ~15C= ;%%ﬁv‘

RS Rk ERERBRR T LR T R X BRAASSI0BABEA L > 30

a’% Erﬁ PRk kg ¥R RAQED Bt R SRR G 7T 0 B (s R i mf“‘f”



TXEE LAY TR a5k T E-GESLER 2T ) BB
<x100
2) B A 49

Hid sk &% 1 SAS E 5 g0 (Statistical Analysis System, Institute Inc.):* & T35 »
1% ANOVA it {7 % = & 37 (analysis of variance) % & | & % £ ® + %_(least significant
difference test, LSD) » +* fie & &4 ¥ 2. £ B Ag F |+ o

L “‘ﬂ\-

—~

2 %
164 H e SR s E Y AR 1T K §4J%f Bl H EEE Y L FV/Fm
B R EARR T ARE DR FIRREHE P AMERIE e B 084~0.79 2
¥ ’ﬁ‘-@“ﬂ?ﬂ.ﬁ@/@f&?’&.Z’J'E‘?’ r'rf'ﬁé;ﬁ- rﬁﬁﬁff% ¥ E—g Sl 'bﬁjim—r “%,‘:}J&;E ’
ﬁafw”'wgﬁﬂ%mﬁs,awaom%N’faﬁﬂmﬁﬁ“’Tﬁéﬁ 4.19%

ﬁﬁ'a AR ST G4 LMY kT (B L) AR E R T AATRL A
MRS a ' MERRSE @ fga“nhy BefAEFH B RE% %ﬁ"';—p EE S
Z ¥k FELEE

WEHTRETBES A&lcém41$;’%é&%%&ﬁ%%%%%@ﬁA%%
A E TR 25CT 03 X g Y S MR AL e T BT RAEFE LTS AR
BE2ABEFEIAD% BEFRIHRBRE EINFIIAKRAI AR AR FLL(Z
Doedprk e ' i "R RILT [T %A 3#%@%&1@“’ AOPE R Sk i Y
BHREARFLE  UPHL IV RS S 5 0.95% BF T A
10.15%(®] 2) -

Bo A S FIG W R AE Y AkIE 1C 48 ) PRI F £ 4] B4 0.07 pl
C2H4kg'1hr'1 BT R Az - T A BB R e R LR (B3 F 2 o

A R K AR R R (5 A 5 476.63 ml CO.kghhrt s B E B bR o
MR 2~ R D AFERE SRS R GBI RG] SRR F AR KA
AR R AR AR R B A6 P TR (R 2) FHE S AR
Ao BT AowiE 0~6 ) PP e tehk ey B0 AR (1 4) -

M EME T 144 ) FERRITETP B EORE YR SRR B E e
- R EH 4D 10.7 umol gFW > 1t A= 44 R ke 51 6.09 pmol gTFW » § & F + 2 i)
AR SRR BEFALR A RAAYENDC 1A BEYAoEIREF A
THCEFTYEF2AAXEIARA L] KRR IEHR e A FLR(Z ) FHELIP S
ﬁ’fﬂ%i"‘iﬂ&“‘ﬁiﬁ i B2 AR SRS AR w R 12 X kR T o W kY

21 1570% > e'¥ & 'Fv/IFm ER &< > W5 0330 T & B i 59.24% 0 Aot SR B (8
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Fig. 1. Change in chlorophyll fluorescence (Fv/Fm) of guava detached mature leaf during
rewarming at 25°C following 1°C treatment for 24 hours .

T is before 1°C treatment, R is returned to 25°C .
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5% Fgrn (B 5) -

VR AR i T3 R (25°C ~30°C) 2 MU (12°C ~15°C) T
% @B TA SRR Y FRAEAS UL 82.35% - 87.19% o 4§ 15°CT - BRiiE 24
IR g R P Y FEEF TR L 7496% it A 4T At S fEhi k3
PR IR F T v At A 83.13%hFE i Y SR A(R 42 F RS 12
T AR (iR B4Fehii ¥k B i 53.50% 0 9 LR kA Y 5 (8.86%): 6
oo Apen ) MY S A T Pt R kTR 12CT T an e i 89.84% T At
BUPEF 34.92% > & IBTCHE'T Arh T g 35 00 A K5 14.03% 0 B MUR
ot T Hrh R R R E e k(& 4) o

FoL R A S M RE R ALICT6X B wE 25 CT3X RETRA
F g
Table 1. Effect of low temperature (1°C) treatment for 6 days then rewarm at 25°C for 3 days
on electrolyte leakage in detached mature leaves of ‘Shy-ji’ and ‘Pakistani’ guava.

BREZE S T f& 5%k % Electrolyte leakage(%)
Temperature
. RO R1 R2 R3
and cultivar
A

25°C 4.46+ 0.11bBC* 473+ 0.15bcAB 4.96+ 0.07 bA 44+ 0.22bBC
1C 536+ 0.07aA 439+ 0.06 cB 423+ 0.07cBC 453+ 0.13bB

T A dra
25C 511+ 0.14aA 521+ 0.14abA 506+ O0.1abA 557+ 0.35aA
1C 525+ 0.06aAB 568+ 046aAB 559+ 0.31aAB 6.08+ 0.2aA

R is returned to 25°C.
“Means with same letters in the same column and with same capital letter in the same row are
not significantly different by Fisher’s LSD test at 5% level.
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Fig. 2. Effect of low temperature (1°C) treatment for 6 days on relative injury of detached
mature leaves in ‘Shy-ji’ and ‘Pakistani’ guava .
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5

Bl 3. T A AT T AR S RE P 1T RITA8 [ P e G S R o
Fig. 3. Effect of low temperature (1°C) treatment for 48 hours on ethylene production in
detachedmature leaves of ‘Shy-ji’ and ‘Pakistani’ guava.
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2.2 At f RS RE Y ALCTA8 fFE YR 6] PR g
it o
Table 2. Effect of low temperature (1°C) treatment for 48 hours then rewarm on respiration rate
of detached mature leaves in *Shy-ji’ and ‘Pakistani’ guava.

BRE A v 3 % Respiration rate(ml CO2 kg™t.hr?)
Temperature

and cultivar RO R2 R4 R6
A

25°C 3324+ 16.3bB* 2968+ 6.3bC 3157+ 9.1bBC 3712+ 28aA
1'C 4766+ 12.1aA  417.3+ 183aB 463.3+ 16.0aA 423.7+ 19.4aB

T A Ara
25C 3048+ 151aA 2929+ 94aA 2833+ 95bA 3147+ 19.2aA
1C 3622+ 27.4aA 3665+ 27.8aA 356.3+ 18.2aA 3351+ 8.7aA

R is returned to 25°C.
“Means with same small letters in the same column and with same capital letter in the same
row are not significantly different by Fisher’s LSD test at 5% level.

g 50
CRe)
28 0 |
152
~ B8
wgs ¥ R
4 @3 20 - %—
=
‘?‘; 10 . o s
o —— -t ede T ARl
O 1 1 1 J
RO R2 R4 R6
Time (hour)

1R R 18w R PE R (0] PF)

B o4 "2 A R0 ER ALCT48 i w iR 6/ Pt b A Fen
g
Fig. 4. Effect of low temperature (1°C) treatment for 48 hours then rewarm on relative increased
index of respiration rate in detached mature leaves of ‘Shy-ji’ and ‘Pakistani’ guava.
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Table 3. Effect of low temperature (1°C) treatment for 6 days then rewarm for two days on

malondialdehyde in detached mature leaves of ‘Shy-ji’ and ‘Pakistani’ guava.

BRE A i = f¥ # £ Malondialdehyde (umol g*'FW)
Temperature
and cultivar RO R1d R2d
+ &
25°C 6.09 + 1.05bA 732+ 0.45aA 6.2+ 0.62aA
1C 10.7+ 1.44aA 578+ 0.53bB 6.51+ 0.18aB
= R Erh
25°C 431+ 0.24aA 461+ 0.12aA 483+ 0.58aA
1C 447+ 0.21aA 343+ 0.34bA 425+ 0.12aA

R is returned to 25°C and d is days.

“Means with same small letters in the same column and with same capital letter in the same row
are not significantly different by Fisher’s LSD test at 5% level.

1.8
1.6
14
1.2

rith %

Malondialdehyde index
[E=Y

0.8
0.6
0.4
0.2

p=

—— g e T Arh

1

Time (day)
MERTRERFEF(X)

B 5" fdrn ' f R RE P ALICT6X L wiE 23 73 - frdicen®g it o
Fig. 5. Effect of low temperature (1°C) treatment for 6 days then rewarm for two days on

malondialdehyde index in detached mature leaves of ‘Shy-ji’ and ‘Pakistani’ guava.
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24 R ARG IRELEN IR HRETIRFE T FECREYT T k2 ®

it oo

Table 4. The pollen germination rate and decline index of pollen germination of 'Shy-ji' and
‘Pakistani’guava at different low temperatures.

B
Temperature
&#8 Cultivar =4 i ¥ & pollen germination rate (%)
% 8.86+£0.70 cCY 74.96+1.34 bcB 87.04£1.99 abA 87.19£1.39 bA
¥ Jkfr 5350+6.00 aB  83.13+1.17 aA 80.34+1.09 cA 82.35£0.94 cA

12°c* 15°Cc* 25°CcW 3o¢cW

##a Cultivar =45 pr ¥ T "% 4p #ic decline index of pollen germination (%)*
Bk 89.84 14.03 0.17 -
i Sk 34.92 0.00 2.44 -

WIncubation for 6 hours.

XIncubation for 24 hours.

YMeans with same small letters in the same column and with same capital letter in the same row
are not significantly different by Fisher’s LSD test at 5% level.

FERE YT e = (BB Y S RILER LY ) BB T 5100 -

o

AT AN STCHREAT  AF P EZEFRLEEY > A AOCHTESF
%%%ﬁ#%@w%¢$ﬂﬁﬁ,waﬁ%ﬁﬁi TERIESRFRR KL AP
%1 S B ORLHEE 2 s (508 2000) 0 # ¢ iR AR Y ¢ 45 PSTTAPST
EA jié(Allen and Ort, 2001)~+ # = ﬁiﬁf&é%ﬁ* - (Lukatkin et al., 2012) & = 3|Fr4] »
Fleto— g U E S F ¥k flcFv/Fm k3T PSTI* GR35 ¢ & § ok i (Allen and Ort,
2001) A F B EED  ERBE P ICHEARERE £S5 F §F L € ¥ Ot e
T e kB (B 1) > &2 4 4v(Jung and Steffen, 1997) ~ 9 f&f# £ o % 42 4= (Mishra et al., 2011)
FGET FVFM ¢ T R AR SR P o Rk g R enl K B (FV/Fm) T R R 4 At R 2
feen2 | xR F CF A 18C3 ® (v i Fv/Fm A ¥ ™ ' gy jn - & (De Ell and
Toivonen, 1999) o d »M 4238 ~ % § ~ 2 & (¥4 % > 2002) ~ Fr £ 19 1o 4~ (Mishra et al., 2011)
R SR R T A ow MR SRS MR AR E FVFm ERF T AR SR T
o AE RS B FAR  FIN AR 16 B AT ENESEF YL FV/FM BT
FholapEeT Adn' LAt S 2 TSR LAY 8 G MR (R 1)
=

L %

e
JUE % B R (L984) TR BB E (FF § 7 18)et B A - A 74 A ﬁ.ﬁm_;—gwg
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2

oo

MR € " Mnre s de M > 3o J e fi s 88 (liquid crystalline) sk A % = F AL A
(solid-gel)tx &5 » "% Sip Fal S nE Bt 4 o SR S (50 E > 2000) o Fp R kS
WACHF AT 6 X BLRTAAIEFRAFIF DA KER TR FRL TR &
‘|- % /A (Wright and Simon, 1973)~ & 4 & (Lindstrom and Carter, 1985)z_ # % 9 2% % % 4p ¢ °
moAwEisH ?ﬁ}?*?ﬁ/%/ﬁ?—r PR R A EF TR R T R SR s BT IR
f)‘i 1Cl*ﬂ«m/f@ﬂ"+ R IR AATEDG T o VKA Ff FHL R ICRJIZ6 =
SRR R G I EF R T Adra (B 2)d 3t % &~ 4 iv(Noble, 1974) -k f&(Huang
and Guo, 2005)% % © & B ot > @t MR S fd vt MO AT & d mm)‘& B Rl B ¥ S g
AEF VA2 g T T AL A GRS RS MGRARR SA e

¢ Sre T“ L2 iE? s ACC 2 £ 22 ACC & =ofrdft g ™% g,;flump
(Tanino and McKersie, 1985)> Fpt # 9 %% @ »' &' & S AHME » G2 1C 48/ pFis >
S ERSE XL éﬁp@ w7 E 7 A2 - (B 3) ¥ ¥ & (Field, 1981) ~ /] ;(Tanlno
and McKersie, 1985)F * % % 4p# » Bg.- 2 ACC # £ 2% ACC & :,kﬁa,p PR g X
MO T ] T A B AT LRV A e R RERT At '&Efg?(%]
3) -

MR RS R R T 0 3 5 iR § DR X i B ek ;e (Wang, 1990) o i
R RRGR FE (L) - A Er P A FF LS ALD KESIFEY ¥
F &% 3 (Lukatkinetal., 2012) - (2) d >t AW iR G T E S A 3 CmpEE B A7
WE > FREHP R IREZRBDEYRE S FFR2F Y BB EAH
(Lukatkln etal,,2012) - B A w25 0 e 50 Y AP Fla 4ok N FH(Mencarelli et

, 1983)  (3) g R Tt ﬁ% v¥ ¥x (cyanide-resistant respiration)fc #> i& 1% (Kiener and

Bramlage 1981) c A 2% ® W' Adrn'a B F AR Ar RS0 L 4]
PRF (X285 F?(DeEII and Toivonen, 1999) ~ |- & /~(Wright and Simon, 1973)
FHABLE - Ko LL;}J;,ELg;}ifiﬁ @D I wiRis 6 E%r'a AT g TEI A RER
BMELR(E 2 B LR ATHRESF > BT MR MR RIET F € $imie g 2 R A
Menig  (Wang, 1990) o vt o B & fd > Bor ' e w iR e 2 W A s ek o A 3 RAR
SORERF R YT At (£ 2) D gAY e oAp it A Aot 0 At (R 4) 0 BT
2R R R o d 34335 Yamori (2009)4 v A GRS AR R BB enle T o HE R
Gt (R RGE AR (R4 A AR R R SR T ' AR L e R SR A !
e R A MR AR S e
EIRERL IR Hsjw*""i FHErc(e8 % > 2000) - F2 e 17 * (Wang, 1990) » 7 ¢ i
Skt enPST ~ PSII ~ T3 @yigax rd) o Jog i*% % 5 (Lukatkin et al., 2012) » 7]
2 ROS @& Sy g g i iv* > A2 [ = (e > 2000) < ' P EARE F 2 1C
FJE 144 | pEE A s B B F BT HBR (% 3) ) & § F (Zhang et al., 2005) ~

3
Rd e w“%ﬁ
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r25 5 (Queiroz et al., 1998) e % - ko & A o B A A MR R S RSB F
ST AR R ERFLR(R 3) Dt wiR 02 X N B KR Z pEdpd T 30T
A (B15) B WM TIfg i F LG bE 0 F MESE &A@ ' T AT
R G AR AR e St R R T e A ORI RS &R B % % 4R 7 (Huang and Guo,
2005)c @ s Wil 1% (508 SAEA - FES B T D OAE KON H B et (% 3)
FoapAd e 2 WA G MEREERRCEFLREFTBR TR
TThEA BL R g HA AP A EIRFEL LI TS F R R TR B

RE A8 4 ¥ #5485 (Distefano et al., 2012)- % 2% ¢ >3 FfEE B fi 7 5 (% 4)2 Ray
(%MW?Q%@méz%ﬁ%ﬁﬁé%wmoﬁEBTT“Wﬁﬁwfﬁmp%”ﬁ%

4 prter 25~30CH 5 57 mL B> 27 I5CHET 2 ¢BFHpmy 5> £12CT'F
zgﬁ'rw YR T Rt B Bt (R 4) 0 BEon'T ARSATRS AR SR e R e kT
FERME12CEISCR A E§RF T H (L 4)8H 1 (Distefano et al., 2012)~ % % 45 (%]
2004) ~ 2 4<(Stern and Gazit, 1998).5;%;};3 o B 12°CP WH1886% 0 5 T Adra ' R4
16 B(4 4) X HEFEx -

PSS AR BT AR L A UE S RS MUR AR S R E

PESFXERVEMGEESEPE TP ESZEET T P W MR SR L
datk o R E B B SR AR R ICRJIZ 48 ) LS w R 2 ) PR A
EERESRFRERF TR AR ERE T At S RES SEA  EF LR
(B 1) 2km > ?ﬁ’i%?i%i%fr’(%« Nep-_mz E¥%(F 3B 5F - HH_iF d2ut L
263 3Ly RAETRD BAY. a'r‘;ﬁ7 EEE SR LSS
WA A e R Mm% (Rl 34 £ 2) ﬁ L Rdrn R A AR
PR ESFF RS m i 753015 CY 2% 24 /) pF § i & B F e d|(% 4) ’
FeANT Abrn 2 m R BEFRYRY R RZARITFERIEFLE O o T E
i “f TR T F s R %ﬁ k54T AR ks AR ik 2B G bR
Papth PRI FHT - ERL R T ASHRRNGERTERE A B ik
AR U R PV S A CRRI LS 6 B A TR HEL TR
R R ehd Bt > e T BEFOTF o L BT AR 1 2R

a‘t—gaf’e
BRE ST IR AP A 22000 SRR GR PR T | EF R G R DG T -
8 P % 48(9-10):254-258 -
il £§ﬁ°mm°ﬁ#7‘§“ﬁ%§ﬁﬁg CFF R 48:244-248 -
PR B E A 4y 20020 EE Y kg ikt F% 4 F % 50(1-2):31-41 -
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Chlorophyll Fluorescence as an Indicator to Evaluate Low
Temperature Stress of Guava (Psidium guajava L.)

Mei-Ching Ho Y Huey-Ling Lin ?
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Summary

With extreme weathers getting more severe and the frequency of low temperature stress
increasing, screening for cold tolerance genotypes using rapid and effective methods is very
important in the guava breeding and selection process. Because photosynthesis is very sensitive
to temperature, it was used in these experiments to detect the changes in chlorophyll
fluorescence parameters (Fv/Fm) of leaves of sixteen guava cultivars exposed to low
temperature stresses. By treating the leaf with 1°C for 48 hours then rewarming at 25°C for 2
hours, we selected cold-tolerant cultivars 'Strawberry', 'Pakistani' and cold-sensitive cultivar
'Shy-ji' for further screening to investigate whether other physiological responses of these
cultivars undergoing temperature stress have correlation with chlorophyll fluorescence or not.
The results indicated that in low temperature stress experiments, the electrolyte leakage,

respiration rate and malondialdehyde content of the cold-sensitive cultivar 'Shy-ji' were elevated
significantly after rewarming at 25°C. In contrast, the ethylene production of 'Shy-ji' was

inhibited much more than 'Pakistani'. Pollen germination and pollen tube length at 12°C and 15
°‘C also decreased more than 'Pakistani'. Data showed that 'Pakistani' has greater temperature
homeostasis in all physiological responses than 'Shy-ji'. The results indicated that guava leaves
underwent cold stress experiments, physiological responses all showed good positive correlation
with chlorophyll fluorescence (Fv/Fm). In addition, determination method of Chlorophyll
fluorescence (Fv/Fm) is high-sensitive, non-destructive, simple and rapid. Overall, the result
indicated that chlorophyll fluorescence can be used as a physiological indicator in deterrming
low temperature stress tolerance of guava, and can applied to increase the efficiency of breeding
selection.
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