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Studies on the relation of polyamines and
cold-resistance of banana

ZHOU Yu-ping, WANG Zheng-xun, TIAN Chang-en

( School of Biological Science and Chemical Engineering, Guangzhou University , Guangzhou 510405, China )

Abstract; The plantlets of banana(Musa acuminate(AAA group) ‘Dwarf Cavendish’Brazil) suffered from low-
temperature stress caused by the artificial lowering of temperature in the phytotron. 1 mmol « L'! polyamines
(PAs) and D-Arginine{D-Arg) sprayed on the banana leaves before the chilling stress. The experiments sug-
gested that endogenous putrescine(Put)content dropped dramatically, but endogenous spermidine(Spd)content
increased obviously and spermine(Spm)content stabilized in banana leaves suffered by chilling stress;Endoge-
nous polyamine contents dropped obviously in banana leaves suffered by D-Arginine treatment. Activities of
peroxidase(POD)and contents of soluble sugars and proline were increased,and relative electric leakage of cy-
toplasmic membranes were reduced in banana leaves by Spd and Spm treatments. So the results is that Spd
and Spm can increase the ability of cold-resistance,but Put may have a less role and D-Arg has opposite role in
the ability to cold-resistance.
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HERF B AT R KB IE W E EE (Musa acu-
minate (AAA group)'Dwarf Cavendish ‘Brazil™) #)
FAF MR, EEREFENRFHTREEH . XEHE
F 2002 % 3 A 5 BBHEBIEFAPREE, SRR
HMATEE.RIFE 200246 A,.FEUBERY
20 cm,FHH 4~5 FBFFOT,

L2 B85 %
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HREK, BRBEIREMK; 5 —4H 15 tkiEFTL M
AL E, 7E A TR 4K (LRH250-GS) #4778 46 [
82, FEBS#EN 25 C 24 h,15 C 24 h,6 C 24 h,
FREE 15 CABZR]EE 1 #1755 AR NL
H OB 3R .2y R BRI, it LT
HRENUE;6 CAH (R EME,2002)24 h {3 AP
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m? .« s HEXBE R 702 ~80%., LHLERE 5 K.
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Table 1
plantlets in the experiment

Different treatments of banana

4L H 1% Treatments

nature temperature+ Hz; O

chilling stress+H; O

chilling stress+1 mmol » [.'7 Put?
chilling stress+1 mmol » [.)! Spdl

¥ M Sample

Xt B Control

AP 1 Treatment 1
4 A 2 Treatment 2
A3 3 Treatment 3
A3 4 Treatment 4
43 5 Treatment 5

chilling stress+1 mmol » [.-! Spm?D’
chilling stress+1 mmol » [} D-Arg?

1) Put; putreacine BJik; Spd:spermidine ¥ 3§ it ; Spm:spermine
il s D-Arg:D-Arginine D-¥§ & B, four drugs all made by the Sig-

ma company.,

R 2 (KRBMNEF D-Arg EHEM K b N IE &SRO FWE

Table 2 Effects of chilling stress and D-Arg on polyamines(PAs) contents in banana leaves

b x % &t Polyamines content

Treatments PAs(ug» g! FW) Put(pg » g' FW) Spd (pg» g! FW) Spm(ug » g! FW)
CK 477,72 165, 65+2.47 174, 90+7, 74 137.1746, 74
Chilling 421. 49 74,2043, 48 213,91+8,72 133.38+48. 80
Chilling4+ D-Arg 349. 64 57.2044.53 134.70+9. 91 157.7449. 35
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PR SR
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TR PRI 24 h, UL 3 000X g 8.0, A HER

2 HER G AT
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B k% 55.21%,Spd & & EF 22.30%,Spm &
BEATRT ;A HHEATE D-Arg WABESELE
(PAs) 5 = {8 X+ B8 48 b T B& 26. 81%, H &, Put,
Spd 43 %I F B& 65. 47% .22. 98% ,4H Spm & B3 in
15, 00%.

REEREZW, FREAYEEZKRBEM AN, AR
R AN HEAE AR, Put 3§ 4>, Spd §j 8 1
Z,Spm LWBBRE. XFHARUTEESR TREM A
S Put § AL RE RS 544 Spd & KAl
BTG E 3 3R, T 4> Put B4k Spd, AT KB &
Spd & . D-Arg M T Put 19 & AL, [F &1
il T Spd Hy3En.

22 MBS BB ERHEREEMN IS WEE
pediob 201

SEAWEE(POD) B THYWIEAKEWRIE,
RERA M ERRBE G A EER e &,
HYRZREHE, KEMFRENA,POD B X BLig
VIIEN N EEAIER. K3 XA, SXHERE,
¥l 24 b j5,FEM A POD WEHEFEIRT 9. 63%;
rE A Spd 1 Spm BB R E T POD &, 451
ik3 33.00%.18. 25%; B{jfi Put f D-Arg B
PODEHHIBREMK. KEERILH. ELEKEN
Spd 1 Spm BE 42 & 1% 1R 18 A & & POD & ¥, Xt
MIERRESER — M1 mmol « L' # Put 1
D-Arg X% ZE M POD IEMHAE A FEm.

3 ZERMEEBBE 24 hEBEREHS

T AL B By R A RO T
Table 3 Effects of PAs on the POD activity in
banana leaves subjected to chilling stress for 24 h

i POD Acivity LR D B
Treatments (AOD + mintg!FW) with CK (%)
CK 7.58+0.61 0

Chilling 6.8540.58 —9.63 0
Chilling+ Put 6.2640.85 —17.41 —8.61
Chilling+ Spd 9.114£0.79 +20.18 +33.00
Chilling+ Spm 8.10k0.77 =+ 6. 86 +18. 25
Chilling+ D-Arg 6.1940.83 —18. 34 —9.64

23NEEENREMESEENFARKRERE
HY % Wl

AHXS i 5 AR A B A P9 AR R T BB 4B e gk
M— ARG, AYZRAREGTF. EYBY L
ARAEBRER Y EARLE W 4 Y, B M5
PERR, KBRS, MK B RRED, MY

HWZHE.

F4ERA.BMHE 24 h FBRFEMNAFHAREES
REBET 24.01%, 5 R1EH 6 CHRKEMEH
s AR 5 SRR R, 7 T 40 M AR B M BRI
MAEHI B L. ¥ 8 a0 s s R 2 D-
Arg BERAEFEMT T HRBEKREE. H+ Spd Ml
Spm {HAHXT 5 R 5 BIFEK T 26. 63%.21. 40%,
FRITHREAREENBREEHE ATMRETHEED
PUEME ;Put ft D-Arg B {# 0t 7 AH X B 3 3 RE B4R
L X EHEEMN A REEA RPN,

£ 4 ZEMERBHBIH 224 hEERHA

BERRSERENEE
Table 4 Effects of PAs on the electrolyte leakage in
banana leaves subjected to chilling stress for 24 h

4b 7 HREEHE SURMEKLKNSER
Treatments The electrolyte Char}ges compared
leakage( %) with CK(%)
CK 11.87+1.02 0
Chilling 14.7241.31 + 24.01 0
Chilling+ Put 14.80+1.15 + 24.68 + 0.54
Chilling+ Spd 10.8040. 35 —9.01 —26.63
Chilling+ Spm 11.5740. 39 —2.52 —21.40
Chilling+D-Arg 15.831+0.79 + 33.36 4 7.54

x5 SEMEBBHEH24hEEHA
RS EAEN

Table 5 Effects of PAs on the contents of soluble sugars

in banana leaves subjected to chilling stress for 24 h

gbm Gk 382 S5xRALSER

Treatments Soluble sugars Changes compared
(mg « gl FW) with CK(%)

CK 0.4740.04 0

Chilling 0.5640.05 +20.13 0

Chilling+4 Put 0.55%40.05 +17. 34 —2.32

Chilling+ Spd 0.6040.04 +28. 69 +7.13

Chilling+ Spm 0.6440.05 +36. 40 =+ 13.55

Chilling4 D-arg 0.5440.07 +16. 06 —3.39

24 SNE R ERBMEREEN TR 2 E
®m

ROEKA, SBHEXBEE, A MHE 24 h B
FEYTAUHEEZSE SR 20, 13%, % B8
A BIEAE Z . E AR EBERESHEB TR
HEZEOSE, P SomUEREE. EFAEE Y
36.40%,Spd YR, & F+ 1E BF 2 28. 69%, 48 Put
MDArg b8, FHETAAIREEBESESA B
R, AR R, A% R, Spm il Spd
AR REBE T TREEZEBNSE,
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fENHEYMBAN KN — R EER —RER
2 B 038 AL 3 IR 1R B 4% f50Ek, IR IR FT LA R 655 Bl R AR
R, MERAYINE B THRSMALFK, HE
HYSMARFEMNEIL S, R6RW, 5EZENR
HE, %l 24 h RBRFETHFHERSBH M
32.10% , BE it &5 R B 35 1 1R 1= ¥8 8 fs AU B
HMEE, HP Spm MR R EE, FHIEX 53. 48%;
Spd Ik, FHIE & 45. 94% ; Put 2 35.29%, 5¥ i
EEAME;D-Arg MBS WE R HOBIAKR S
BRMRM. RIEERNH,Spm M Spd B REF
EXMAaGEHTANBERNEE. AATREE
EHMOMES PUKRARHALE, D-Arg AF| THHE
ERBRFTHMERREE.

£x6 BEIMEBEHEM 24 EFEEHFBEBROTR
Table 6 Effects of PAs on the content of proline in
banana leaves subjected to chilling stress for 24 h,

3 MM Proline ) AR LK
reatments (mg = gl FW) with CK( %)
CK 36.614+3.18 0
Chilling 48.3614.21 +32.10 0
Chilling+ Put 49.5316. 34 +35. 29 +2.42
Chilling+ Spd 53.43+2.30 +45.94 +10. 48
Chilling+4 Spm 56.1943.73 +53.48 +16.18
Chilling+4D-Arg 44,514+3.71 +21.57 —17.96
3o %

EREFHYT,. THEAEBR(CE . UMK
(ZEOMER (O, S ¥ EBE, £ 8 F M
K. ZEREYVEBREEOF LEYREBEPuO, B
FERREAIHEATRMBEME RN HPEER
EREFERAre) BB ER IR E(ADC)
FRAH2 » = R BE A R (Agm) , PN T AR R FS B, T 8 B
HETMARRERE, 4 i T i (Spd) 8 ik
(Spm). WEBBREBEMY T Z00, NHEE
THRBERS, X L EMR AR A7, DK
R (D-Arg), Z# F 2 & &8 (DFMA) | & % i
BT A 40 1 R0, 3 R 0 4k N PR R 19 & BR (Phillip

#1 Russell,1989),
BEAEWEEZHARNOTFRRYE, — LR
EIN Y TE 2 & F a2 2 Pu KER
B ,70 Spd # Spm & B 7S 3% (Flores 1 Galston,
1984 ;Flores 1 Walter, 1991), X &5 ADC {H#H
X, Ak Er ADC FHRSE. MH —HikREH
HIMSEEMRBG COOMER20 TYTFAE 2~24
h g, M18K Spd E BRI, MEALEGEFIELEHE
I hn 116 % ~ 66 % (Wang, 1987) , F /N % 78 3 F
O, 8 e, B4R ADC IEHEF &, BELH ADC & %&
AR Put BRI RSB Pu M REHRRE, M
J2 Spd #1 Spm M A B (LB %, 1995) ; I M E A
ZPUEB IR, A Put 2 BT F%,Spd.Spm & &%
L, T RekEt, BT A B YR BIRE (M E B
%,1990), FABRLERRY  FEEHAZRBRE
Ja,M A A Pu EEAR TR, T Spd KERR,
Sem EEEKE ; D-Arg 43 PAs S E TR, M
#l T Put AR, H Spd B BHE TR, X—
ERSRERAMF. B, HYEEZF R
BB EGT NESKEEAINEALFELRA—
B, X R B T8 YR N Put 7] Spd 1 Spm %
fERE A ] BT B, R IR B A Y AN & Pue [
Spd #1 Spm ¥ {L 68 J1 3% 38, W Ah, ARIK L &K 4
E& BB RMHEHEEARBERBERERNVEA.
ZHEIHYMEENRESEARSTEN. £
BAERERHEE, ] SREH EBRBRERSES,
B MR E M [ AT, 2 W % SOD.POD,
CAT 3G HEMIE BX B B &, M\ T 8] B2 48 $ 40 B B
Foh, BERPAROES B BB LK%
KEWAERNMRA pH Zrp R, B H THIFE NS
MEREEMBEE FROFEEs), TEEDEAE
Bt 2 B R B8 & & (Galston #1 Sawhney, 1990), Z
BRI FK B, 4 Spd N Spm fEBH B R =M /4 POD
B FEAR T A AT B S R Y LT Y R O
AR EE;Pu X ERENEETHERMAHE.
ERRRME R, N IR £ 8k & 410 59 3840 1 00 Rk 43
Bro TEARR BT, Put EEM THRATEEH T Put
FeAE AR Spd Y B N B BT B, & — b A 28 E R A R
RE. MR Spd #1 Spm M HFEMEHWEETHER
HEZMER: BEEN Pu(l mmol « L) XHFHE
MEINESREEEERADArg 1 T4 T
Put K& A%, B Put [6] Spd #4b kb, X F A b 38
B —ERHEER, BZ. FHEFEREENE
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