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Changes of polyamines level in Glycine sofa and Glycine max seedlings under NacCl stress. YU Bingjun, JI Xiao-
jia, LIU Jun, L1U Youliang ( College of Life Science, National Center of Soybean Improvement, Agronomy
Ministry of China, Nanjing Agricultural University, Nanjing 210095, China ). -Chin. J. Appl . Ecol ., 2004,

15(7):1223~1226.

With internationally common-used Glycine max (the salt-tolerant Lee68) and Glywine soja (the salt-sensitive
N23232) as reference, this paper studied the polyamines (PAs) contents and polyamine oxidase (PAQ) activities
in the highly salt-tolerant BB52 ( Glycine soja) seedlings, which showed that under 150mmol- L ™! NaCl stress
for 2d, the decrease of Put and Spd contents was more significant, but that of Spd content was less significant in
roots of BB52 than in those of Lee68 and N23232. For leaves, the decrease of Put and increase of Spd contents
were markedly observed in BBS2. The ascent of (Spm + Spd)/Put ratios and descent of Put/PAs ratios showed a
positive relation to their salt tolerance. The PAQO activity in roots and leaves was all increased, and most obvious in
N23232. The relationship between PAs levels in BB52 and its salt tolerance was also discussed.

Key words Glycine soja, Glycine max, Salt stress, Polyamines(PAs), Polyamine oxidase( PAQ) activity, Salt

tolerance.
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2.1 R

LA B A KSR EE N23232 (VL35 i, 2R %) .BBS2
(WAREBRF, fRIME KPR SR AN, W) Rk
i Pt Lee68(USA, TR ER 18258 ) B F .

2.2 BZEHE

PR TR U SR - EH 2 RRE, &
WHE . — A 1/2 Hoagland BFE®, 5 —H14E 150 mmol
L' NaCl # 1/2 Hoagland Z5¥&, %03 2d J5 2 5 BUSh AR R
HERNEEG . BRSNS M Zhao ZF12 5
17. Z R E LB (PAO) W E # Smith!1$1 535, 388 I seah . B
BERKAKEREHHHIIA 4 f5&F 0.05 mol- L~ Na,HPO,-
KH,PO, & (pH7.0), 7K¥& H BF B, & .L> (4 T, 10 000 X
g.20 min), FEMAEHATEEEIF. 3.6 I RN &
#,% 3 mmol* L' Spd,0.03 mmol- L™ "B LS EE, pHT7.0
MIBEERE WA, 0.5 ml B2 IUM. 37 €T T MY 60 min, BIA
0.5 ml 10% =8| ZER(TCA) K L BRIV, & O EFn %k
FO.5S% (W/ V)M EBEFEFE RN (H 95% ZBEALH ). 35
TBE1hETF 435 nm F L, BB AAgs g 'FW-
h 'R, Bl 1/10AAss g ' FW-h™ P — A B I 0 8 67 (1
U UESMESEE 3K,

3 GRE59%

3.1 HBETREHERT PAs FRATHL

TE 150 mmol- L~ NaCl 4b ¥ 2 d AT, fiif 3 #F
KR Put. Spd. Spm X HE B B H T, HP
BB52 #R7 Put f1 Spm R B B THEEEH R, &
R EKF, 43 F1M 41.07% .70.59% F1 35.34%,
Spd PFEIEHLBRMK(E 1).

R1 NaCBMBTHEBHBEATYHERSD PAs SRAEL
Table 1 Change of PAs contents in roots of G.max and G .soja

seedlings under NaCl stress(pmol-g~ 'FW)

Hfh Samples Put Spd Spm Total
BES2 SR 0.913£0.431% 0.41140.276* 0.187+0.039A 1.511
K (100) (100) (100) (100)

A8 0.538+0.055% 0.384+0.169* 0.055%0.002% 0.977
Treament  (58.93) (93.43) (29.41) (64.66)
3R B 0.610£0.082% 0.168+0.000% 0.030£0.003* 0.808
(04 (100) (100) (100) (100)

4 0.401£0.014 0.124£0.013% 0.01740.003%®  0.542
Treatment  (65.74) (73.81) (56.67) (67.08)
Leeh8 MR 0.427£0.049% 0.169£0.023* 0.05840.0077 0.654
X (100) (100) (100) (100)

LB 0.316£0.032% 0.146£0.001% 0.040£0.001%  0.502
Treatment  (74.00) (86.39) (68.97) (76.76)

H.ABEF P<0.01;a,bER PO0S. BERBFHHNHRHT . A and B show
P<0.01,2 and b show P<0.05. The numbers in the brackets are the percentages of the contrdl.
T ] The same below.

3.2 BT REHEHT PAs S RHTL
ELRE T, A KE BB2 1M PAs
Spd #1 Spm &/ EF, HA Spd LA EE, K F

40.00%,1H Put SR B & T8, X3 23.48%, Put,
Spd 1 Spm =& B BB THT 11.05% .5 BB52 4
e, 3% K T Lee68 F1EF K& N23232 £ # M PAs
o1, B Spd & A& BB B A4S, Put.Spm B=F R
BEF. X Lee68, 4+ F 83T B EH T 31.08%,
150.00% F1 46.09% ; ¥ N23232, 43 5 & % ¥ b 7t
T 22.69%,22.22% %1 18.68% (F 2).

F2 NaClBMETRENFEATHEH D PAs SBOT L
Table 2 Change of PAs contents in leaves of G.max and G.soja

seedlings under different NaCl stress(pmol*g~ 'FW)

5 Samples Put Spd Spm Total
BRS2 ME O 0.115£0.014% 0.020£0.001% 0.043+0.003 0.1718
K (100) (100) (100) (100)

RE  0.088+0.008%° 0.02840.001%* 0.045+0.005™ 0.161
Treament  (76.52) (140.00) (104.65) (88.95)
) HE 0.119£0.001% 0.027£0.002% 0.03610.001% 0.182
X (100) (100) (100) (100)

LB 0.14610.012% 0.02610.001% 0.044 £0.003™ 0.216
Treament  (122.69) (96.30) (122.22) (118.68)
Leek8 HE 0.07410.006% 0.021+0.003% 0.020£0.0013® 0.115
K {100) (100) (100) (100)

L 0.097£0.009% 0.021£0.001% 0.050 £0.0027 0.168
Treament  (131.08) (100.00) (250.00) (146.09)

3.3 zhEpE X K E MR 0t Put/PAs F1(Spd +
Spm)/Put {H#] 3 1H

thFr 1 T BBS52, Lee68 1 N23232 41 B R
(Spd + Spm)/Put I H AT AN T 24.58% .
10.71%F1 8.31%, M IMMIEE S HWHHERSE 2
IEAH 2%, BN BB52 3 b0 f8 B £ K, Lee68 K 2,
N23232 34 i & /> Bk 0+ 7 (Spd + Spm)/Put A T
=, T £ ¥ £ 5% 9 BB52. Lee68 4 Fll b 3t B &
150.46% 1 132.07%, I Eh R H N23232 HI T B
T, U B 92.13% . FEERMME T, B N23232 ff
Put/PAs {HES B ¥ N5k, HA& &8 SRR - FH T
REAK, BRRCIRE St SR B EA B R (R
3).

E3 NaClBMETHRIBRFEAT SHER.H B Pot/PAs #(Spd +
Spm)/Put {HEIZE{L

Table 3 Change of Pat/PAs and(Spd + Spm)/Put ratios in roots and
leaves of G.max and G.soja seedlings under NaCl stress

R R Root Pt Leaf

Samples Put/PAs (Spd+ Spm)  Put/PAs (Spd+ Spm)

/Put /Put

BBS2 it 0.604 0.655 0.646 0.549

CK {100) (100) (100) (100)

Jd3:] 0.551 0.816 0.546 0.826
Treatment (91.13) (124.58) (84.60) (150.46)

pog:cl 0.755 0.325 0.654 0.521

N23232 “ck  (100)  (100) (100)  (100)

QE 0.740 0.352 0.676 0.480
Treatment (98.00) (108.31) (103.38) (92.13)

Lee68 it 0.653 0.532 0.643 0.555

CK (100) (100) (100) (100)

g g 0.629 0.589 0.577 0.733
Treatment (96.41)  (110.71) (89.73)  (132.07)
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3.4 HHHEX K G HHR L RELE(PAO)E
¥ 8 7 )

FERIHE T, FH R R i PAO W54
T, E RS N23232 £ IR B Ok, BE
RaREFT 56.15%F 72.56 %, T TR L TR i #
KK H Lee68 fI¥f 4= K &G BB52 EFHEER /D, &
EXBEAaMEFAT 35.32%.3.27% F 52.83%
43.03% (B 1).
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Fig.1 Effects of NaCl stress on the activities of PAO in roots (a) and
leaves(b) of soybean seedlings.

4 i

#£ 150 mmol - L™ ! NaCl 18 2 d &, #5894
K& BB52,N23232 Fl# K G Leet8 41 B 1
Put.Spd.Spm KM H & &M Put/PAs H¥IH T F, B
(Spd + Spm)/Put E¥H L7, H +k BB52 i+
Put &# .PAs &8 & Put/PAs {H T IR EE K, [
i (Spd+ Spm)/Put {H L FIEEH B K(E 1.3 3).
MFHHETE, R8T, BB52 Put.PAs £ & &
Put/PAs ¥ FE#&, {2 Spd.Spm & (Spd + Spm)/Put
63 8 8 £ FF, Lee68 F1 N23232 M 5 Put, Spm,
PAs 5 % (Spd + Spm)/Put (¥ & L F, Spd &
BALA 8, N23232 Put/PAs BB B R IN(E 2.
3).& M T B A KE BBS2 MBI W AN
Put.Spd. Spm X PAs R EM B BHSILTE
SUIEIEHY—RER, RARERAX AR 2%
TR B RKERFH—E 4 FHERERMN
A, R THAHYIHER T HYERMET
PAs /K28 4k J7 T A A fBA 4. Ho ok, R AR B, T

A A B ERARE 3 R T S e &
R PHBES,3 f PAs P2 Pu X EEAH
4%, Put/PAs F1(Spd + Spm)/Put {H 1 4L #F L E i
Put M F-FE Tk 2. ZEF 4R Z TR E, Put [ Spd H1
Spm FALHH T M KEMESE FEBHET,
BBS52 FEEHHER M Put SR Put/PAs W E
REAX, 37 4R 8% M9 (Spd + Spm)/Put {8 . X3 F#
2 MET Put WREFEASRE Y EA B

M E T, 4R 3 A R s R A H R
PAO EWY b7, K+ BB E £ KT N23232
EFEERAE D). FRmP Ak AE N WA B,
FEFE NaCl i, AT 35 f PAO &1 hiE &
TSR RS RERA, A ERHRERRE
MEFEMBSE R T PRI B S . PAO LA
By PAs M AL BE B, AT 3050 3 1B 7 L R P 0
PAs K, XB AN REY PAOMEEAHE Y.
#£ Put.Spd #1 Spm 7, PAO #) £ 1% 4 [(H A 4 Rk
IR ETH £ 5, IWAE K IHILL% PAO IR
& A5 HU % Spm.,Put f1 Spd!®). 3 G RHEMIT =,
H PAO MIBE Y — B Putlls] Put R KT,
M EEL A S, RIE I8 TR B A
FIFX D HE Y Put,Spd.Spm.PAs & & & PAO
EHEME(FE 1.2), BT DiTomaso %P4
Y9 Put 3 EAF AULH A 8, BT M4 A B PAO
b P EAbMEBAIEMEER HO, . HHES
MR RE g R, &R0 FE, SRy
RS, BAE FEALEE IR, Sl T i 2h B
H: K E BBS2 S M Put /KR B B PAO 7&
HAEE/D, R R A& BHBENTEREZ
—, MR, B T BB52 S BN Put K89 T &
AUE PAO WE¥E EFHH X, ATRER W R & L2
ZH 2SS, 1, PAO #4k Put EALRE
FERT =B 09 H,O, S84 B XS 40 M 2% i K JR AL B I 1)
REMEY, MR REFEEFA. 1,0, *AF
R IR o A S5 B4R T 1 e Eh e
Tt B4 K E BBS2 K&K Pu RIEHA H,0,
ERMMAARESHEBENRX R, NEFSEH
— 5.
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