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The Effect of Polyamine on Growth of Maize Seedlings Under Cadmium Stress and Its Associated Mechanisms
LI Jia, LIU Yang’, QTANG Wei-min, WANG Zhao-ren, WEN Xiao—xia, LIAO Yun—cheng"

(College of Agronomy, Northwest A&F University, Yangling 712100, China)

Abstract: In the present study, four maize cultivars with different abilities to tolerate cadmium(Cd) were used to investigate the changes of
endogenous spermine(Spm ), spermidine(Spd) and putrescine(Put) content under Cd stresses. The effect of polyamine on plant growth, an—
tioxidant enzyme activity and net photosynthetic rate of Zhangyu 8, a maize cultivar sensitive to Cd, was also examined by applying external
Spd, Spm and Put. Cadmium stress damaged the anti—oxidative system, induced the over—production of reactive oxygen species, inhibited
the chlorophyll synthesis and photosynthesis, and finally reduced the maize growth. The content of endogenous Spd and Spm was significant—
ly enhanced by Cd presence, which was much higher in Cd—insensitive than in Cd—sensitive cultivars. Additions of Spd and Spm signifi—
cantly promoted the maize growth under Cd stresses, suggesting that Spd and Spm could counteract the negative effects of Cd on the maize
seedling growth, which might be related to the activated anti—-oxidative system, the reduced reactive oxygen species, and the promoted
chlorophyll content and photosynthesis. Putrescine might play a limited role in alleviating Cd toxicity to maize.
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Figure 1 Effect of cadmium on polyamine content in leaves of maize seedlings
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F 1 CdXNAREFBRERLDEHEKBIZIT
Table 1 Effect of cadmium on maize seedling growth

T E Dry matter weights/

ahff AbPE kR /em

mg-plant™
Cultivar ~ Treatment Plant height
221t Shoot A8 Root  fEE Total

Rl X = T1 24.15a 48.68a 19.33a 68.01a
T2 17.73b 34.27h 16.24b 50.51b

CV 73.42 70.40 84.01 74.25

FBE 518 T1 30.57a 86.43a 35.97a 122.4a
T2 22.62b 60.94h 27.41b 88.35b

Cv 73.99 70.51 76.20 72.18

[ 542001 T1 17.53a 28.37a 11.57a 39.94a
T2 9.50b 14.48b 6.01b 20.49b

Cv 54.19 51.04 51.94 51.30
KE 85 Tl 30.18a 82.26a 35.85a 118.11a
T2 15.23h 35.44b 18.14b 53.58b

CV 50.46 43.08 50.60 45.36

TE: AR SRR — 20 AR AR TR R ELAE P<<0.05 /K- 128 5%
B35 CV S R A, Cd A AL BRRINE(E/JC Cd Xof B RE AR

Note: Values followed by different letters in each column for the same
cultivar are significantly different at P<<0.05. CV; Coefficient of variation,

ratio of values in Cd treatment(T2) to control(T1) in percentage.
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Cd B HerE s P 2001 Figk £ 8 &  fEAL S
12 d Pt Ji A Spd Fil Spm 7 i i 2 & T ER 0 Cd B
AR, (HJEARPR)E 24 d X 2 A4S SL R R Spd Al
Spm Fi SXFECE AR, HEAMNT I Cd X
k%, [RIE, 76 Cd a6 Cd [Bria Hoi 5 s i)
HBEL 518 FUHT 7 B 4 5 o Jyrf Spd A Spm % 1
i 25 T Cd Wl af Hok 2 55 A Bk B 2001 Ak
85,
2.3 Cd BB T4MIE Spm Spd #1 Put 3 ER G E &K
pp=A!

Cd AbH & Z ] T KRG (5K £ 8 F) K,
Cd AbFRRR e AT AR T4 5 S B A
F CK 4bFE(F 2), 5 Cd AbPEAHEL, ST 1 S2 Ah PR R
R B AR R T
$e e, RSN Spm A1 Spd Z&fif 1T Cd X B K& A=

% 2 Cd B THME Spd Spm Put 3 EK 4B ERKAIFNT
Table 2 Effects of external Spd, Spm and Put on maize growth

under Cd stresses

sz Bk Plant THJBUE Dry matter weights/mg-plant™

Treatment height/cm 221 Shoot #2 Root JEVEE Total
CK 32.94a 83.16a 36.11a 119.27a
Cd 17.16¢ 45.32¢ 18.74¢ 64.06¢
S1 25.26h 63.21h 27.33h 90.54h
S2 24.93b 62.15b 26.78b 88.93b
P1 16.18¢ 43.33¢ 17.47¢ 60.80¢c

1 [RABR LIA FF BRI EAE P<0.05 K7 2R,
Note : Values followed by different letters in each column are signifi—
cantly different at P<0.05.
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Figure 2 Effect of external polyamine on antioxidant enzyme(SOD,POD, CAT) activities and MDA content in leaves of

maize seedlings under Cd stresses
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