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Effect of Water Stress on Polyamine Contents in
Leaves of Wheat Seedlings
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Abstract: Polyethylene glycol (PEG) induced osmotic stress increased the contents of putrescine (Put), spermidine
(Spd) and spermine (Spm) in seedlings of drought-resistant wheat strains Zhou and the content of Put in seedlings
of drought-sensitive wheat Wen 6. Exogenous Spd (1 mmol/L) obviously increased the content of Spd in seedlings
of Wen 6 and its resistance to water stress increased to some extent. Methylglyoxyl-bis (guanylhydrazone) (MGBG,
1 mmol/L), an inhibitor of biosynthesis of Spd and Spm, increased the content of Put in wheat seedlings of Zhou
12 under water stress, but decreased the contents of Spd and Spm as well as its drought resistance.
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20%(-0.55 MPa), 25% (-0.89 MPa).30% (-1.21 MPa)
() PEG-6000([E j**) Hoagland % £ 3 #1713, @
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Table 1 Effects of polyethylene glycol (PEG), exogeuous spermidine (Spd) and MGBG on the relative water content (RWC),

relative membrane permeability (RMP) and relative growth rate (RGR) of wheat seedlings

g Spd or PEG (%)
o MGBG
Cultivar (1 mmol/L) 0 15 20 25 30
RWC(%) i 6(Wené) 99.2x1.1a 95.3x1.3b 90.1x1.0¢ 85.8+0.9d 80.2x09¢ 75408 f
{8 6 (Wen 6) Spd 99.1*14a 96.3+1.4 ab 94.2+1.3 be 92.3+1.2cd 90.5+0.9d 85.0+09e
{2 6 (Wen 6) MGBG 989t14a 94.2x12b © 88.7109c¢ 84.6+0.9d 78.6x0.8 ¢ 723108 f
JA 9 (Zhou 9) 98.5t1.3a 984*13a 97.6+1.2a 91.2+09b 92.4+1.0b 85.6+09¢c
F 13 (Zhou 13) 983%13a  97.6t14a  957t13ab  932:12b  903:l1.0c  84.6+09d
F& 12 (Zhou 12) 97.4x12a 98.6x13a 95.7x1.1b 93.9+1.0 be 92.21x09¢ 90.1+0.9d
J& 12 (Zhou 12) Spd 98.2+15a 983t1.4a 96.4t14a 922*1.2b 91.6*13b 91.1+1.0b
J& 12 (Zhou 12) MGBG 96.8x1.2a 952+1.3a 90.5t1.2b 87.6x09c¢ 85.4+0.9d 78.6108¢
RMP (%) & 6(Wen6) 7.4109e¢ 123+1.5d 17.5x2.0¢ 25.,63.1b 30.8%3.9ab 38.6+t4.0a
B 6 (Wen 6) Spd 7.1+£0.8d 92+1.0¢ 10713 ¢ 153*1.7b 19.2+2.1a 21.4x3.1a
B 6(Wen 6) MGBG 8.1x09¢ 12.9+1.6d 18.6%2.1¢ 27.1x3.0b 32.9+3.4ab 39.1x4.1a
JA 9 (Zhou 9) 7.110.8d 82+09d 104t1.1¢ 153+x2.0b 18.7+2.3 ab 222%24a
F& 13 (Zhou 13) 82x1.1d 8.9%1.3¢cd 10.2+1.6¢ 16.1+19b 20.412.5ab 255%3.0a
J& 12 (Zhou 12) 8.0+0.9¢ 7.9+09¢ 9.1%1.1b 102+13b 15.6x1.9a 173121 a
F 12 (Zhou 12) Spd 7.8x09b 8.1%x1.1b 8.9+09b 98*+1.2b 149+1.6a 16.8+1.8a
F 12 (Zhou 12) MGBG 8.1x1.0¢ 99*13e 15.1+2.0d 202123 ¢ 24.6+2.7bc 30.7£33a
RGR (%) 5 6 (Wen 6) 82.319.1a 60.5+7.40b 51.8t6.6b 254x31¢ 10.2+1.3 S.1*l0e
1 6 (Wen 6) Spd 82.9+103a 73792 ab 64.5+75b 38.2%£5.0¢ 30.0+4.3 cd 28.6+3.8d
& 6 (Wen 6) MGBG 80.7+89a 60.3+75b 497162 b 262143 ¢ 99+1.4d 48x09¢
J& 9 (Zhou 9) 80.8+10.0a 70.6+8.8 ab 60.5+79b 441162 ¢ 343+44d 30.6+42d
J& 13 (Zhou 13) 79.219.7a 73.7+86a 64.7t78a 48.2+54b 376143 ¢ 32.4%4.1¢
J& 12 (Zhou 12) 78.1x88a 75919.2a 66.818.1 a 50.8+6.6 b 40.5+5.5 be 36.7+43 ¢
& 12 (Zhou 12) Spd 784+9.1a 765+89a 659+74a 52.1%63 % 42.4%55%b 40.8£50b
Ji 12 (Zhou 12) MGBG 77.61x89a 745+87a 50.1+62b 359+4.6¢ 20.0+3.2d 148+22d

TP A RFRHARER B ZE (p<0.05), Means with different letters in the same line are significantly different at p < 0.05 by Duncan’s

multiple range test.
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M 1 ATLLE Y, BB PEG ¥55 a3 5 K
Ky WADNEGFTELEE 7 d R} KX K BEE
RS, ERFEHSMNEER 6 SHARKEMN™E,
2 PEG R 1% 20% (-0.55 MPa)itf, xf & £ 4 i
BEME , 1% 30% (-1.21MPa), J& Bk EREMrA ™, T
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B R BEZAGERER—NMER, AR 1 o] UF
i, BEE PEG fhia iR B HIm K, PUAN/I 3 db b 4
FREMA, RI A BRI, B 6 THIt
ERERE, MAXRIINBEZGEREER,
% 12 SZ0RER . LKREEEDN T 5
frie B U A B RN, MR T AT LIF W, 3
PEG ¥R BT 20%0, %+ R BURHIEZ 6 T ILF
FibA K, TR RIIREGRFT 44%-50% 4K
A& HE 12 SHEKEERK, 2 PEGIREIX

30%Ht, T RE AR FF 25% 26 A5 FIAHRS A K %

22 5ME Spd MGBG 348 # BivE T/ &= 40 # Y R W

F 1 87, B EME & T, ASNE | mmol/L
ft1 MGBG 4 BLFTR BRI A X 12 S i, KA
E/KE LB PEG 4 FIN 818 T B, TR B
BE I AR AR KB AR, S 1 mmol/L
(¥ Spd xf % 12 SRCRABIE, ifi Spd 4L # TR
PESF IR A 6 5 I, HARXT & /K & AT KR H
b3 PEG AL BRI 1R RIS, U AE R SN B3
W4, T 1 mmol/L i MGBG A8 # A W1 BHIRUR .

23 BEMEXNHAFESSREENEW

MK 2 aTUUF Y, PN/ d e PEG 8%
e, =% AL RRAIRES 2 InES. F
PEG JRBEIE 20%0f, & 6 5 Put IRECHIE b
Ft, =2 PEG IR EZIE 30%MiAXT i 3.5 . MER
S Put EFHIBEBIRIRTEEZ 6 5, UAE 12 5
K1 EFHIR R, X3+ Spd F1 Spm, $i B 4% 55 H i
% 6 5 JLFBA G, T A & & 51 Spd A1 Spm ¥R
FEREE PEG [iria ol BE (38 i 9 2% o, JU LA 2

%2 PEG RSME Spd 71 MGBG xt/hELHEH R E A% & R(nmol g™ FW)iy & i
Table 2 Effects of polyethylene glycol (PEG), exogenous spermidine (Spd) and MGBG on

free-polyamine contents (nmol g' FW) in leaves of wheat seedlings

e Spd or PEG (%)
, MGBG
Cultivar (1 mol/L) 0 10 15 20 25 30

Put  # 6(Wen6) 712483 d 82249.4d 1204+145¢c  1683£182b  2004+23.0ab  2492+266a
5 6 (Wen 6) Spd  72.0%8.2d 84.618.3d 1304+15.1¢c  1753£193b  2115+23.7ab  252.3+27.2a
5 6 (Wen 6) MGBG  73.4483d 89.9110.4d 1325%155¢  178.61200b  2163+240ab  2602+28.2a
A 9 (Zhou 9) 71.249.0¢ 81.6+9.2¢ 89.6+103¢ 1223+143b  1806%20.5a  195.4+214a
fA 13 (Zhou 13) 724+9.1¢ 82.5+94 ¢ 91.3*112¢ 1182+137b  1765+19.0a  1942+212a
fA 12 (Zhou 12) 73.1+102¢  83.5%113¢c 92.1+134¢ 12024139b  171.4+188a  190.2+20.1a
fA 12 (Zhou 12) Spd  78.1£105¢c  893%132c¢ 99.4£14.0¢ 1303+146b  178.1%19.4a  196.0+212a
A 12 (Zhou 12) MGBG  80.0f1l1c  92.5%14.0¢ 1103£153 ¢ 1673£192b  198.4+22.0a  230.4%+27.7a

Spd {6 (Wen6) 1249+145a  1353%157a 139.5t160a  1408+163a  1326%159a  130.7t154a
# 6 (Wen 6) Spd 1263+151b  139.5£153b 157.4+180ab 173141922  179.1#21.2a  184.5:223a
i& 6 (Wen 6) MGBG  1152#132a  1235%143a 1385+160a  1390%174a  1292+144a 1205133 a
A 9 (Zhou 9) 1238+144c  136.8%16.2¢ 156.9+18.7abc 1713%192ab  176.6+20.1a  180.3t21.6a
/A 13 (Zhou 13) 1247+141b  140.6x166bc  160.5+18.9ab 175.6+20.1ab 1802%22.2a  186.8+22.9a
A 12 (Zhou 12) 125741456 1502%17.1ab  167.5+190a  180.6+213a  1873#23.0a  189.4+23.1a
A 12 (Zhou 12) Spd 128.7x152¢c  154917.7bc  173.6%193ab 191.1+234ab 1998+23.3ab  201.24246a
A 12 (Zhou 12) MGBG  120.1+134b  1342%160ab  147.5t172ab 150.1t18.5ab 1564+193a  158.1¥199a

Spm i 6 (Wen6) 672+7.2a 676173 a 69.47t7.7a  70.5t79a 683+74a 653+75a
# 6 (Wen 6) Spd  67.5%7.2¢ 68.4+73¢c 72.18+80bc  768+8.1abc  87.2+82ab  90.1%9.1a
# 6 (Wen 6) MGBG  662+7.1a 67.1+73a 6526+72a  723+8.0a 6412722 602+7.0a
A 9 (Zhou 9) 654+7.0¢c 66.6+7.1 be 6826+72bc  755+8.labc  81.4t83ab  92.8+89a
A 13 (Zhou 13) 64.6+7.0¢ 674273 ¢ 7028+78bc  764+79bc  86.8t89ab  954t9.7a
A 12 (Zhou 12) 643+7.1¢ 68.5+72¢ 70.1747.7bc  785t80bc  89.6:9.1ab  99.619.8a
J 12 (Zhou 12) Spd  66.3+7.4d 73.0+8.0 cd 75448.1cd  833+90bc  953+9.6ab 1053+112a
A 12 (Zhou 12) MGBG  63.2472a 6541742 6213+70a  714+8.1a 7224822 753+9.0a

multiple range test.

TP AETRAERE R BE(P<0.05). Means with different letters in the same line are significantly different at p < 0.05 by Duncan’s
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24 ’;EZP;‘MGBG NEBEROTHESERE  worw o mm i, FFUE RS S AWML # 5k

HZ 2 A )., 1 mmol/L #+J§ Spd ALFEI2 % BirE
THEE 6 5, KAk ki Put.Spd F1 Spm #FEb 8%k
PEG L # K 7%, {H& Spd fI Spm EFHiEE KT
Put () FHiE. SME Spd ST BERMNE TREFE 12 51
NEHEESLE SR EARWA KHEE. 1mmol/L
I5h 35 MGBG AL H B ZERNA THRIAE 12 S
¥ PEG 4 A A & Put B 8 b Ft, Spd 71 Spm &
BTF,Spd THEEMHE. #E MGBG %1815 b
BTHRFOSHAANKTESERSE L $ilt
PEG LB HEE W, iR M AE 12 5S4,
BREWAHE.

3 it

KEFREHS, RS 5EX S EHE/
0¥ , 76 8 JE I KB /AL, AR, 76 3 M R E
B Rech, NI 4 R AE AR Y % 3 35 o PR e B
R R, ML A RMEENGT
W Put BHNENTEFELR: HRHARALIRE—
Pt i 8, T ROBR A R —FE P
2 R A Sy iy ¢ R % A - DO R BT B AR R/
# R e 2 3 PEG BiEMA R, 47 B4R A B =R
BEEAEY BT B LA R ETUEA R
M & E AR EH RN AZRFIGE IR R E
12 §) 1A/, Spd F1 Spm [ FHIEELK, Put B FHIEE
A MRS, ETHEF KERE 6 SR, Put [
FHIEE K, Spd F1 Spm (L REHFH(E 2), XLLFH
BAZE KA e &4 Put 9 BT RED R —F 6 E
& B, 17 Spd F1 Spm (1) _E T R AE Y I — F B M 1
RN, VLR 12 546, EMBEESET, MNEYE
1 RGR 5 K W £ B ACF 4 (Spd + Spm /
Put) 2k B & FAHX, HE RM41E K RGR 505
A % B P E (g th 2 B 3 IF A%, Pedrol 259
M BELH K& Van FOK LA E RO TH
VAR Spd ERMOA®EY TIRET REirE
B . MEASULBEARHY LEGEZIKSY
BRERT, BT ENTR, ARHFEEER Spm S & L
FEBABE: GRHBEE AN =F L&+, Spd 1
Spm PR R/PEPIEHRERN EERE, XL
RERNBHMASE A, Ba X A= E
fiE# R Put & &m0 Y045 %, 0 Spd F1 Spm 5

MBS &, XFEAMBEEE T I, B 1 IR e )
Mg RN, i BEWET Fe B = nR A,
b7 Fe A RIERENE. S5 R T Spd
Spm MHBEMMEERS, B Put ERGEBRK S M
BEREAMEEENGE. PSR 7, 28RS
FREABEH R 2, A XBNERB AR AR
ZHEEYR. BRERKELRIFTPut WHEEXK
Spd F1 Spm 7E G5 H AITTER, SR T L3R A
REIE, 0 Gu ZEU9MR B gk 2 Ha] LUK 28 R A i
& Put/ 7 B Spd (i ES Put / J S Spm (9 W (8 B
EAHERMIIEN S e HE S . Goicoechea
FURRSRBEHEILENEERERZ KT Put,
WAL T HhE N T R pE . FRARTFET A A GRS Put
SR ERTRETEXNEYA RN GF, ZEE

) Yo BRI — AN E K, T Spd AURE R BN

BT HEmA RN GE, REFDTIRERRN—
THEE.

AT RMELRAIMER LR, BATH A SNE
1 mmol/L #y Spd 7 PEG i IR BU i M 4 . 4
RFW, SNE Spd P REMBIRNAE 12 SHA
FERAPIEEWALR, XTREAX 12555
FE/K YRGB A& BT 25 Spd LUER Fik,
A FHMER Spd. 72K 7 BB T, SHIR Spd BERH B4%
AR S MEE 6 S Spd &, B3 Put &
A KEE (R2). 5 Spd PIRIRE T EZE 6
SHpHE, XA SRR B,

S- IR EERCAM)ZE i % B (SAMDC)E A
TR AR E S Put, 4 p Spd A1 Spm, 8@
& SAMDC %z MGBG f) & — 1 4| (Smith 1985,
Evans %5 1989). 4 7 MR % Spd X $i # (K 5T
Bk, A | mmol/L ff) MGBG M7k 43 iriE T #
NEGE, GRRYAE 12 5HRMAK BE T
Y& Spd F1 Spm )& 8 B 8 MK, Put & 8 B 5%t
WHMHEARRD: HANARITUER
MGBG B & T A% 12 SHIHitE; 1 MGBG 3f
BE 6 SHIARE & BRX K M8 K2
WA EE 12 SHHE, BRBRETESES
5 Spd.Spm SR MGk, MGBG X7 Hit: it fma
AJREE KB Z X EY TR R, B MGBG
Xt SAMDC (&) 86 R T 246 1 -& B, B TAE
ERFH—PHRA.
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