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H)F

T AE 7K X S5 E
1 JAs 2= HI22 0
S, B 4, B, EAA

CPU AR MK 2 A 2 Bt S B ET T A L, DU IR 611130)

ZBHIEHR PAs. GA;

8 FE: WHIIE KPR R PR F ML, L CRVSLE  (Cardinal) HRE AL

e SR RAHERBORAH 3 (HPLC) HR, BTG, T @l ke R 5l 2 (PAs) |
TR (GA) FUERFIR (JAS) Fratfigm. WIFtas . (L ik (Put) . K% (Spm) RIS
(Spd) & AEP R B R b R — TS — BRI AR, (AL I AR N A 22 5, e
TRV FRZERF P GFFIG 60 ~ 68 d) PAs it TARNE ) Al IR J1 K P d, e S KSFAE Put
AR, SR LA A1 AT, 11718 Spd 1 Spm U H LA [ AL S . Put/Spd S ILRENE 37K 4R
WA AT ARG, (i HE BRI PR B AT a3 . (2D RIEIZKSF N GAg i i, v IE K R A 39
Er . MRIETIACE T JAs SRR G IS BAMILEAR, K NS TR
AL TR o AR EIKSE N GAglIAS 56T G AR AR S, S B ACP R R . (3)
JAs 5 PAs [FIAHCHERK, Hdh Put HIEAIC, 5 Spm. Spd 3 MAHIE, Spm Fl Spd % 5k IEAH K.
HEMNE AR & T YRR E I PAs. JAs i, FRIKT GAs IS &, AR THEEMIR BRI K.
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The Influence of Fertility on PAs, GAszand JAs in the Process of Tuber
Development in Potato

ZHENG Shun-lin, CHENG Hong, LI Shi-lin, and YUAN Ji-chao”

(Research and Development Center of Potato, College of Agronomy, Sichuan Agricultural University, Wenjiang, Sichuan
611130, China)

Abstract: In order to reveal the mechanism of fertility promoting the tuber development, the potato
landrace Cardinal (Solanum tuberosum L.)was sampled as material, and the changes of polyamines(PAs),
gibberellin(GA3z)and jasmines(JAs) in the process of the tuber development under different fertility levels
were analyzed by HPLC. The result of the experiment follows: (1) The contents of three kinds of PAs

(Put, Spm, and Spd) had two peak values at primary and middle stage in the tuber development
respectively comforting with the trend of decrease-increase-decrease. But the contents had different
respondents to different fertility levels. In middle stage of tuberization PAs contents under moderate

YR EH#A: 2013 - 03 -27; &= HHA: 2013 -07-05
EEWME: VUIBHESCARITE (2012NZ0017); PU)IA T FBOmETH (2012YZ2GG-26)
* J@{E1E#% Author for correspondence (E-mail: yuanjichao5@163.com)



1488 0 40 %

fertility level were higher than that under low and high fertility levels. High fertility made the Put content
decrease, the peak time of Put advance, and the peak time of Spm and Spd postpone. With the increase of
fertility the peak value of Put/Spd reduced continuously and the peak time advanced. (2) In the middle
stage GAzwas the highest under low fertility level and lowest under moderate fertility level. Under low
fertility level JAs content was low in all stage. And in the middle stage the JAs content under moderate
level was higher than that under low and high fertility levels. The GA3z/JAs under low and high fertility
levels increased firstly and then decreased. The change trend is reverse to that under the moderate fertility
level. (3) JAs content had significant positive correlation with the content of Put, and significant negative
correlation with the contents of Spd and Spm. The reasonable fertility level could improve the contents of
PAs and JAs, reduce the content of GA; in the middle stage of tuberization and favor the tuber
development of potato.

Key words: potato; Solanum tuberosum L.; fertility; tuber development; polyamine; endogenous
hormone

HFE (GAy) MIEZEFHIME (JAs) X442 (Solanum tuberosum L.) B8k i HAT EEE R .
GA; T UMk L4 28 ) 22 1 JE . (Okazawa, 1976; Vreugdenhil & Struik, 1989), JAs HJi% SA0
PEREBRZE [ K AR K (Pelacho & Mingo-Castel, 1991; Kiyoshi etal., 1994), & & B \A L%}
PR R ERAEEENREEN .. 28 (PAS) EAEWIRN—REEDR CUMRERIBEZ X, 2002),
Z5EMAMMI R, i IR E S AR RS, THES A KR FER (85 %, 2005;
PRANL 45, 2006; BoMEHE 55, 2006), O MIRFITIEI 2 1R 5 & Bon FrRizi s, RSk E .
FRAERZE I KA m AT E R (B %%, 1997; Omar Franco-Mora et al., 2005; 2= 1R 4%,
2006; FEEN 4, 2007; EWIHH 4%, 2011). JEACREW — LBt v LR R Z e & & (ER
&%, 2001; JEAHURIFRINEL, 2004; FEErEMAMGH], 2008; k%7 4, 2008). HEA:AE (2004)
RFFR Y], BRI S E M2, (L e SR EIR R E A, XK
P AR, 5 GAgy JAs EHTAFEMKR, HATER WG, EBHN SRES R EGE
B 2 e E sk, e R R 2 e o B R s i TIPS, DLW SR EI R E
W2 AR . IR ACTE RN, AR BT S EIE DIES, (C A Bk F it
A -

1 MRS TA

1.1 o5t

BRI AE DU )1 AR K 25K RBEAR I AT o AR I T3 S 4%, A HUR S 2156 g - kgt A%
1.67 g kg, BlARS 74.42 mg - kg™, 4> 354.3 mg - kg™, HALHRE 7.67 mg - kgt s 325.2 mg - kg,
pH {H 6.8.

DL Er BB A5 2 R SIS ZT e (Cardinal) AiREGA KL, A%, e @ 3 AMIEJIKE (RE )
TRV ARAE A 77 S B 8 S 1 5 AR 2 1) s A5 B AR, fRUE NG P K=2:1:3), AR}
HIE23 5 4% 0. 90.0. 135.0 kg - hm™, %A 4L# 0. 135.0. 202.5kg - hm?, T4 4k M 0. 45.0.
67.5 kg - hm?, LB NIRE (5% N 46%), HIENBIIRAN (& KO 50%), ML iiees (&
P05 12%) il AL 77 X i FR R o 40 P T 5 B8 A AR R i, AT A 7S A AN AL, o e A /K P ke
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MR R RS A 2.35 9. 3.24 9. 450 g, i IEKFAERR R 3.52 g 4.86 . 6.75 Q.
FEBEHLX ¥, ANXEF 12m? (3mx4m), 3REHE, HFEHE 100 k. LT 20 cm x 60 cm
PRl B e PR CUEERE X — kM, AR5 U7 5, B R R A, BRESRE O
FERE, e AR PR R AR

1.2 BEUERNE

TEFERN G 44 d, JFARZE S TSR L ORIORE, DUS RS 8 d BURE 1k, RRIRBEMLEEE 5 #k, ik
A A B P R R 5 ANBRZETRIRE (B 2R/ INBEA (7] it A A R T A R 25 5D, N BRZE L TR L s
SEEBHURE 3, VIR 0.2 om ZiA7IR/NBIRE, YA IS HERIRRAE 1.000 g, TAH#% 30s, -70 C
(R UKAR THORAF o

LN GAg JAS K SOAH s R A (3 (HPLC) 5E « 22 5E 2 18 Liu 25 (2006) (1771,
FERES I 5 mL (ORI 5%TIA ISR (PCA, 3HT4l), K%, BN 10 mL #0048,
UK 1ho #RJ5 15000 r - min™, 4 “CE0 30 min, B EIEH 500 pl, MK 7 ub 2 ELE (00T
4y, 1mL2mol - L™ NaOH, ®JiEiRA) 10s, T 37 CIEME KB IEIEEEFE 25 min. ¥:55)5, A 2 mL
YA NaCl ¥, #8549, PR 2 mL 28, #%4); 4°C, 15001 min™ &0 5 min, HIBWH (5
TSR B EJE AT 1.5 mL F 2 mL ZIfE g, Bl s N TR+, 35 CHaE 2
ARG fECTHEMELE TN 200 puL (i HEE, #WiE, #8459, 1 0.45 um A HLREHIEN,
B 20 pL AEAOEERE .

GAs. JAs Z U AR (2006) TR J7 8 N LIS M ek o 3B 0.2 g/g PVPP W /7
Yz, EREIK b 4 CHe% 60 min, 7o/ iE5) 5 &0, B EIEWEISE Cre /M, Ui H R3]
ANFEFEINLA, 75 4 Cil = R FRA0 b SRS BT, A R 58 G O NN 5 mL % FE B R, 1 0.45 pm
AHLREIENE, VENEER, AT RIS F e, FAR% 3 IRES, LUFIEEST.
BiAr Excel. DPS9.50 FHE4T4bBE 54047

2 R

21 BAKEMOHRERZIHKSEDS RS ENEME

RILER (D BoR, SRERZPMZIELUERK (Pud FREZ, WK (Spd) Kk,
Kl (Spm) /b REFNZHEAEZE R BV i m, 05 N, EHEEPOE R GRFl S
52 ~68d) SR ETF, HEEREF AW (FRE 68~76d) MR, S FBE— BT — N2
e, AHERERP 2 JAE R R O AN R I 7 KT F i 13 R B H S 2 2 5

B I 7KPAT AR e 2 st PR A, T LS M 5 S e 1t B PR B () 4 i B8 5 60 d 24,
G g 5P e g K T e fl R BRAE 68 d ZcAs (&1 1, Ao Jig e & Bl LA IR g /K P s i, Sk 351.08
ug - gt FW, ELARAE J17K-F 5 6.6%, Lhmifl ik F i 34.9%, 2R E3E (P <0.01), KWL
HAE KA THRZER B (RS 60 ~ 68 d) 8 A5 1

Spd I EAEZE R BVIR S, Gk N, EEEER. ALK R Spd AR L ELEL
V2%, HEBEERE TR (RS 60 d) 1 = m TARAE RIS I ) AKP AR B . AR 7K1 e
F1KFF Spd VAR H B T3 £ER8 ) 60 d, i s IR AT B i Tl ZE 3R AL S 68 d 24+ (K 1, BD,
XATReE BT 2 AN T B IR, R THEKRE .

Spm & E (K 1, C EHREREMWIME S, <5 FEHFE S A, HIEE LB, (K
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JIE AR R S 7K AR I ) S ZE AR RS 60 d 2 AT, 11 it I 0 K SF-UE AR HE B 1) 428 s 345 ol i
68 d /ity o TAE ISP Spm 1 F fE bR 22 R B HIIARARAL , SEe i I3 i 1 R ) KPR
FEJIKE T Spm B AT, 2 JE Rl N, HRFEER K,

PAs i (K1, D) fEHZER AR, K. ST Nigm, M RE KRR, fEdk
ERETW (MG 60 ~ 68 d), TAESIK T PAs & IR & TG MBS, WEAE LK
NE 7K 5y 16.5%, LU Ji7KF i) 28.4%, % mtlie s (P < 0.0D), TARMIRE M. B2, |
NEDIZKFE R3S T IR E TN Z GGG e TN Z Rk, AR TNk E M

K.
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Fig. 1 Effects of fertility level on polyamines in the process of tuber formation in potato

22 BEAKEMNDEHERZD GA;. JAs S ERHELEREM

221 *F GAz A= JAs 2297w

GA; & (E 2, A, 1. mHEHACE R B A FHIRKMZE SR, AR S/KF
N4E 52 ~ 68 d WIFIAKT ETF, i SR K FANET R R, B AR BRI R R E I
W (EMT 44 &) UTAEKE R GAs &b (50.547 pg - gt FW), 2330 . st ik Fi
111.6%H1 151.6%, 27tk (P < 0.0D). M RZE 1IN 68 d, HIEJI/KFF GAs & &k
% (4.471ug - g* FW), 25T s ARAE 1K1 23.1%H1 4.3%. i W45 B R A ) 7K1 R ik 2
INERZER FYIY GAs i, PRI GAs I i,

JAs it (2, B), TEMRAETIZKF RERZER E &I B LA, AR K P RS2 s
K (52 ~68 d) i, il Ji7KF FAE A, 705 B, IX ] Gt TREAE )
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KPR, EEE TR EARE IR, RS, SRR R . ANFE KSR JAs A2
Wl BAAAEZE S, LT AT IRR R, B P IS5 A, ARAL AT AL 757K
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Fig. 2 Effects of fertility level on GAzand JAs in the process of tuber formation in potato

2.2.2 3t GAIAs ¢4%7h

GA/IAS {HAE—EFEJE b s it 15 2 i
o] ) ZE RN R R A IR

MARIG R (3 &, s ARIESK
T GANAs A EaH—, BoThaE,
AR LSS, T AR 2GRS T
E AL G, RSP K i (52 ~
68 d) ffik. VEUHGEEMIH AL SR, RUET
PR B IR GAgJAs Euft, A FH
MR BRIZN . 53 AMERTHHEIE ) F s e 7
KT GAGIIAS {HAT— T PR I F
TR T A RAR L T R E T
KA, HSEBRE A 4 A

23 BELZBIREDZIRE GA; F1 JAs HIX
23

ZNEFEE ) GAz JAS X LR 2k
REHAERZEPREEN, AR PR
B & BRI 2 i GA; FTIAS IRIAHK
PEEAT 5047 o

52 1 Fios, Spm Al Spd 2335 JAs
B ATE IR 3V SRR i L TN
FEAEERER R 3P ZNEYE GAIRE W%
K
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Fig. 3 Effects of fertility level on GAs/JAs in the process of tuber
formation in potato

F1 DHERZILBIEDZTIRSE GAFIIAs ZEHEXED T
Table1 Correlation coefficient between polyamines
and GA; or JAs

% Jl% Polyamines GA: JAs

Put - 0.65519 0.67119
Spd - 0.23857 -0.87846"
Spm - 0.06345 - 0.96430"

VE: *A P <0.05 BEEKF, ¥ P <001 8K
Note: * indicates significant difference at the P < 0.05 level,
** indicates significant difference at the P < 0.01level.
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REWRGEREN, ZHAF TR 2, ALK, TEAMEYAE KR FIE <3
{7 GRS A e, AR RS B R E TN (R A, 2005). FIHFEREREAR
PAFT S - MRAF - BN B AU 5 s N 1) AR L SE R, WESUR IR 2 e S i n, B2k
BN 25 AR 45/ (Pedros etal., 1999), iX—45 WL W Z AL ZER & RS 8 17— 2 /F
Mo ARIGEE PR, AR ERERFERT:, IERFVINZ IS B R, MR,
BRI ETE, BB R G ARWICTBE, W ZER & I GExt 2 AT A5 R mlg, S — AN e shik
ERENFHER S RAZIRE, oA RIREER G P, PEERE ], HEaR &&=
()22 Jc o, AHRS B — 009 . DA RF0IA B0 BIAC it 2 v T 5 T i rp 2 1) 5 1
{ELHRE o PR RE B2 DRt FH B AN R A 25 5% ORI 45, 2004), FUIRSEMAG 16/ 1 2 AR KaE 2 (£
ez %5, 2001, A A ARk 22 52 ma SRR YR 2 G e CREFTARAPNEI, 2008), 15 B AL
BT N 2 T R A R . AR R I B R R T R T 2 AR AR A [ 1)
HE 3 KV A7 AE 22 5, BRI A VAR PR R/ N RGP IR TRD 0 22 5, X mT R F TR TR
JIKPRem T R R G RERE, HEmisgm T 2 kS R SR § R TR AR

AR R B S O R B B K4 ) (Pedros et al., 1999), Jffig 5 kY & A HAEH,
B2 A EE RN AE KR E R, M 1AA, GA Rl CTK MLk Z L EM A (R
KA 2, 1993). MASRIGLE R E, 3 i [l IAs EHE R & b i), RS puidii K- (52 ~ 68 d)
TREFE R A, SLRMEHER A M RS, —F B RRIThRE. WA A, JAs 5
Spm. Spd EEFEMAIC, FIfE JAs WL M 2 e G s L e AR s AL 2 AR, T2
WA REIE L AR RN JAS K. (H IAs K2 G IAREHAT ME 2%, 2R IR, e
Z ANE AT A4 HARE AR K= R A B, LA 4, AT, 5Bl — DR
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