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B OE.HRTAMMET Ct MBBEAMBPOSHRBRNERW. SREH . A0.5~2.5 mmol/L
B CaCl, BEMEHA ML HE  BEA BB H M Aol -& B0 POD X SOD ¥ # BB fE A X e 3 3, A -7
4R, CaCly 4751 Chl. a (RPBREXE,Tixt Chl. b MEB B . H P LA 1.5 mmol/L i) CaClz 3f
REFBAMYGYHHRBEERRERT.
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Effect of Ca** on some physiological
characteristics of Papaya under water stress

HUANG Jian-chang, XIAO Yan, ZHOU Hou-gao

( Zhongkai Agrotechnical College, Guangzhou 510225, China )

Abstract; Papaya (Carica papaya L.) seedlings were sprayed with CaCl; (0. 5~2, 5 mmol/L) before water
stress. The results showed that CaCl; pre-treatment before water stress could increase POD and SOD activity
and soluble sugar content, alleviative cell membrance leakage and chlorophyll decomposition. CaCl; treatment

effect on protection to Chl. a was obvious but ineffective to Chl. b. Among the treatments the effect of CaCl;

treatment with 1.5 mmol/L was the best.

Key words: Carica papaya L. ; CaCly; water stress; relative electrical conductivity; POD; chlorophyll

FTEARIR (Carica papaya L. )VER—Fh il T
WHEARN EEEBX T ZRE, AHERAR
RO KD ER R A EB R
NTEBENERHAE. EZ-AH6E. AXHEY
HTREGEEREEYHEARSREGRRSE,
1993 % BT L %,1994; RE B %,1996; REH%,
2002)., BREYERKRRAFTFHLBERN—RRKBES
TR AFRENRF AR RS HMINER
(RFEH%,200D), HXHFRIEH, S0 EEYEA
ERNGESEEYR,.25TRFESHNER BES
R BRI EE R % POD & SOD 5 ¥, X3 H 38 1
iR —EMERREES,2002; XEE%,
2001; Shinozaki #1 Yamaguchi, 1997), Hlt, Ca®*

BB 2003-10-17  fIT A M. 2004-03-12

SHEMHBERREOTHRRAFHHSA. BERR
BB U P DL R BF 5T 07 10 o oK ARG . R BF
FRA CaCl, MU EA LY B K7 3 BEFE X AR
DR AR R ICILE, A 7 B R RS R IR

1 MH 57 %

1.1 B R 4E
ERAREEREFEHEAM R A RO R K
. BEEHHN S HEETRR, 8K 2 k.84
HIOKIKER. fHEERKEXE, AXRED S
$20.5.1.5.2. 5 mmol/L B CaCl, BT ZH K 7
7K, B AR K A3 B(CK) , FHABRFREN 10

fEEMT. WBE(1963-), 8, IAERMEA BIHAR  ERE L4 TENREZHYAHHR.
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~3 mol/L #§ PEG(R Z, Z B 6000) B A 5 4
FH KB EDELE. RBHEBEEY 30 C
Eh.
1.2 WEFZE
MHEERSREONEAEEEGEER,1980),
Qe BM(POD) EHABBARBEGKER,
1980),SOD & Fi T & [E (1983) B J7 ¥ » 40 M3
BEHARBEES(96) R FTENE HRESE
A Arnon ¥,

2 BREAN

2.1 CaCl, SETE X E AT 1 40 B JR B 1B 4 ) 6 0
MREEEERXRAY T B EN—FRY
BiEtn, ME 1R, BRI BEWEBLET X

JREE MR B SR RER EF LBHNE
R W8 E B AL B E) (9 E K T K, Bl AL
SR, HMBEREAT 701 1%. 2 CaCl, 4
BE BB R SER A PUKEHN LS
mmol/L # CaCl, 2t BB R A 8B ¥, &R CaCl,
AR ERIMENBE A\TIRP RS  BRT
BElEmtiE. WER 0.5 mmol/L i CaCl, AAHETE
BT BBE — ERPBR BB =REBREM.
2.2 CaCl, R EBXHFEAMH R UREESROEN
MWFE LW, a0 EE 4 dBRRGEYH
UEEHSREA, EFEEX 121.73%, BLARE
BARUBRHEBIBEN TR, Mm% CCl, bHEE
UEEBIEERKREEVUERRS HPUKENR
1.5 mmol/L. #) CaCl, b B B HE B E, 2.5
mmol/L ) CaCl, AR Z,BEEZRHFEE.

£1 CaCL XAMBHETERMHEHFABRREZHNTREESROER
Table 1 The effect of CaClz on relative electrical conductivity and soluble sugar
content in leaves of Papaya seedlings under water stress

CaCly W 4 IR A A

lative electrical conductivity (!
Treatment Relative electrical co y (%)

AR R

Soluble sugar content in leaves( %)

(mmol/L) g4 14 2d 3d 4d

5d 0d 1d 2d 3d 4d 5d

0.0(CK) 2.47Aa 4.35Aa 7.21Aa 10.76Aa 15.89Aa 20.01Aa 0.23Aa 0.29Aa 0.35Aa 0.48Aa 0.51Ab 0.48Bc
0.5 2.43Aa 2.79Bb 4.37Bb 10.25Aa 15.82Aa 20.11Aa 0.23Aa 0.30Aa 0.36Aa 0.47Aa 0.62Aaz 0.70Ab
1,5 2.49Aa 2.75Bb 4,29Bb 6.37Bb 9.56Bb 12,39Bb 0.25Aa 0.32Aa 0.39Aab 0.51Aa 0.67Aa 0.80Aa
2.5 2.44Aa 2.97Bb 4.57Bb 7.82Bb 11.31Bb 14.56Bb 0.25Aa 0.33Aa 0.41Ab 0.50Aa 0.65Aa 0.75Aab

¥ AMARLAEB LY, KEFBRE0.01 ERAY NEFHRE 0.05 HRKF,UTEERA.

Note; Compare among the treatments at the same time. A,B and a,b represents significance at 0. 01 and 0. 05 levels,respectively, The same

as follows,
£2 CaCl, LEXABHBETERMNHEHAHERSBROKN
Table 2 The effect of CaCl; treatment on chlorophyl! contentin leaves
of Papaya seedlings under water stress (mg/gF. W.)
CaCly ¥ I 04 1d 24 3d 44 5d
Treatment
(mmol/L) Chl.a ChLb Chl.a ChLb Chla ChLb Chla Chl.b Chl.a ChLb Chl.a Chlb
0. 0(CK) 4.75 1,72 4.70 1,68 4.44b 1. 64 3.92b 1.49 3.48b 1,42 3.03b 1.19
0.5 4,77 1,73 4,73 1.67 4.56ab 1,63 4, 28a 1,52 3,91b 1. 41 3.10b 1,21
1.5 4.74 1.72 4,73 1,67 4,69a 1,62 4,54a 1.50 4,27a 1.42 4.11a 1.18
2.5 4,73 1.71 4.71 1,65 4,6la 1. 64 4,48a 1,51 4,19a 1,40 4, 02a 1,20

2,3 CaCl, ABXMBANHAIHERSENBN
BEE K5 B BT BAR KM B A9 Chl. a fn
ChLb ZBHZHEML TR, EH TR
ERR(GED ., RERP|RSMESEBTRENRE
RomENRNEE. BEEFAXRE MREES
BEHXTBA 6. 47 mg/gF. W. T3 4. 22 mg/gF.
W REMRT 34 7%, K4 Chl. a T REEE
(36.2%)E A F Chl. b BT P48 3 (30. 8%). H

CaCl, REHERMM ARKE, TRESRERFE
BEAYE,H4E L 1.5 mmol/L #§ CaCl, 4% % H
BABRE AP ATHRERITLERERSR,
CaCl, ¢ Chl. a 4R R B2, M 3 ChL b W X
FEER, 5 CaCl, RAWESR Chl. a KIFERIER.
2.4 CaCl, B EAMAM i POD & SOD iE AR Im

POD #1 SOD £HEYANB P E B i EHEH
EEMEL, TREREDERA KGR EMHE
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RIBY)HT|AE POD 354 SOD BB B RE, U B, POD BUEBEXEA TR, R L P
EXEHTER, L SOD BHELBENXRET  HAIWENKRAFFRR., CaCl, LA LIE
£ 3 CaCh IRk EHE FEAMS B 5 POD 1 SOD(U. mg! protein) i 1 i) K

Table 3 The effect of CaCly treatment on the leaf POD activity and SOD activity
(U. mg'protein) in leaves of Papaya seedlings under water stress

CaCly ¥ POD & # POD activity( AAq70. U, min'!, g'!) SOD ¥ # SOD activity(U, mg! protein)
Treatment
(mmot/L) 0od 1d 2d 3d 4d 5d od 1d 2d 3d 4d 5d

0.0(CK) 2.56Bb 2.79Bb 3.23Ab 3.75Ab 4.01Ab 3.89Ab 1.174Ab 1.269Bb 1.407Ab 1.413Ab 1.325Bb 1.236Bb
0.9 2.61Ab 2.93Aa 3.40Ab 3,82Aab 4.05Aab 4,00Ab 1,238Aa 1,305ABb 1.426Ab 1.417Ab 1.383Bb 1.328Bb
L5 2.77Aa 3.02Aa 3.75Aa 4.11Aa 4,21Aa 4,32Aa 1,259Aa 1.475Aa 1.532Aa 1.545Aa 1.614Aa 1.635Aa
2.5 2,75Aa 2.93Aa 3.56Ab 4,07Aa 4.11Aab 4.19Aab 1.246Aa 1.355ABb1.468Aab 1.512Aa 1.531Aa 1,607Aa

—EBE L #E POD E 41 SOD 34, K 1.5
mmol/L ) CaCl, b FEEEFE 1B\ 5. 0.5 mmol/L
B CaCl, B ERN KB E.

3 W #

KaMas I BEYNGE CHBESRE, &
WHKGBHEAR T BHEYEAKSTERBT R, &
SEARANEHEEENERN P HERRAZI®
B ERSIENEAERRAGTRAL, SBURET
b, FHREX R FEGRANGRITEORMK
T 10 i A I S, 1993 B L4, 1994) ¢
KaMa B EREENEAEAETEREN POD
FISOD EHRHUFRE hE,. FHEYEEZG,
ERXREYVERRTPEANER. Co EREY
AEAGEERESHNER ETRERRBSENIRE
HLERRTCHBINEL (REES 2002; X EES%,
2001; Shinozaki #1 Yamaguchi, 1997; % &E B,
1980), WIEMEATFIEAMWA Ca™ WER LT,
MMEEFREHRORZ (REES, 2001; Shi-
nozaki #l Yamaguchi, 1997; % &E R ,1980; T & H,
1983;Monroy %,1993), }EM SR Ca®* W3R
fRBMERE S (REE S, 2001), TREHEHEY
EREIENEERTY R ERREERATER T
EEEER(ESDE,2000), kK6 BER, AR
AFEENEERATYRRES , WHYNEBEATR
AR, NTR B EY I RME S (£ 3E,2000), &
RESEREH, A SEREMNIIR C B TH
ARIIEGLK S Mg sk, K LAMKEE R 1. 5 mmol/
LEyCaCl, XBHRRBEANBE. BIFRERD
7, Ca®* AT HB R 7E 3 3% i F B 1% POD 1 SOD %
RIPBRGEEME, LB BRK S MHa $ B =4 1)

AEHERLFAEYEZGENEN, RS CasT
BARRAEBEAMGHNATEEES R, ATH K
RE T HE BRI LS, BN K 5 B8 K E
th. X3F Ca* Xf Chl. a KRPHRLE, WX$ Chl
b MEMERX R, EHEFREEES,2002)
L IESE  EA KK A A A R PR E W 3 — 2 B
. ERE CaCl, B—MMBBAEENLLAEFHN
2L 6 AW E R B EREYRBE+
REBFHNARR.
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. RITXERRBEXHE R UL REREERA
TEVI R R 53 AL TE 3 P I T 2B 3Rk i R A » Yy F
MEXEHBENRABE. XERBENBEHES
AREOEEN G — B, B d AR EeR A K
FHRERFIFHNMERFTERT REATHHE.
ERMEHH BT, FLRER 3 /NRFNL A
BRRWIRA 2 NRFAS WEHPELER 1 MASF
AERT 4,8 FH—WE 2 MAF, WA —H
HIANRFHLERT D, XHARERFLHAS
(Oplopanax elatus) (K #B X %, 2001) R 4T & #
(Cornus controversa) (R#E X ,2002) R B4+ T L
BHEE, XHRE-FTHRBARFLHRERSR
RRERELS TR R, 0 - RETLUER: 5
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=G BT AR G (FEG 25, 1990, Bk
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Fahn %,1990) ,(HE F B FA KR 5B H
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ERARI IR BARMIFIBEECERETRR
MRBFANRE,
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SF LI T 0 BE , 3 HARE X R , X oL SF VLB B B 4
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