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‘ Fenghe No. 1°( drought-sensitive ) under drought stress induced by 20% polyethylene glycol 6000
were investigated by hydroponic experiments. The results showed that exogenous spermidine
significantly increased the fresh and dry weight, plant height, root length and root surface of both
maize seedlings, but only slightly affected the root volume, average root diameter, relative water
content of leaf, chlorophyll contents and membrane permeability under normal condition. When under
drought stress, exogenous spermidine treatment could lead to a marked increase in fresh and dry
weight, plant height, relative water content and chlorophyll contents of leaf, increase the number of
roots, with the increase of the number of roots of 0 — 1. 00 mm diameter class, the increase of root
length corresponding to is large, and with the number of roots of 0.50 — 1.50 mm diameter class
increases, the corresponding increase of the surface area is great, and decrease leaves membrane
permeability of maize seedlings. The effect of exogenous spermidine on anti-aging was more obvious in
drought-sensitive Fenghe No. 1 than in Xianyu 335 maize variety. The results suggested that
appropriate amount of exogenous spermidine could lighten the drought stress damage and alleviate the

growth inhibition of drought-sensitive maize variety.
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Fig.1 Effects of exogenous Spd on growth of maize seedlings under drought stress at 36 h
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Table 1 Effects of Spd on biomass accumulation and plant height of maize seedlings under drought stress( 60 h )
£ 5 Fresh weight/( g/plant ) T+ Dry weight/( g/plant ) .
i i3 - — e
Variety Treatment it L fRE R it L HRE R H Plant height/cm
Shoot Root Shoot ratio Shoot Root Shoot ratio
SEE 335 CK 3.95+£0.37b 2.47+0.23b 0.62+0.0l ¢ 0.32+0.04ab 0.20+0.03 ab 0.62+0.02¢c 23.26+2.54b
Xianyu 335
Spd 4.19+0.46a 2.63+0.27a 0.63+0.02c 0.34x0.03a 0.21+0.04a 0.62+0.02c 25.50+2.83a
PEG 2.15+0.41d 1.48+0.31d 0.69+0.02a 0.22+0.05c 0.15+£0.03c 0.70+0.02a 19.44+1.484d
Spd+PEG 2.94+0.34c 1.91+0.24b 0.65+0.02b 0.26+0.04b 0.17+0.05b 0.66+0.03b 21.74+2.46 ¢
FR15 CK 4.95+0.32b 2.75£0.34b 0.56+0.01 ¢ 0.39+0.05ab 0.22+0.07b 0.55+0.01 ab 30.25+3.10 b
Fenghe No. 1
Spd 5.11+0.43 a 2.92+0.28a 0.57+0.02bc 0.40+0.06a 0.23+0.05a 0.54+0.01b 35.28+3.82 a
PEG 2.43+0.26d 1.51+£0.35d 0.62+0.02a 0.23+0.03c 0.14+0.06d 0.62+0.02a 23.85=x1.75¢
Spd +PEG 3.42+0.29c¢ 2.02+0.27c 0.58+0.02b 0.31+0.04b 0.17+0.05¢c 0.56+0.02ab 28.37+1.91d

T B LT + i 25 50 s R R Sk F0R 22 53K 5% B3EK . CK:XF R ; Spd : WK e ; PEG : T W8 ; Spd + PEG: WAS i + T

Fig

Note: Data are expressed as mean + standard deviation; Different letters within the same column indicate significant difference at 5% level.

CK:control; Spd:spermidine; PEG: drought stress; Spd + PEG: spermidine + drought stress.
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Table 2  Effects of exogenous Spd on the growth of roots of maize seedlings under drought stress

HRFEMIR Root traits
fi A BHK IR IR T AR
Variety Treatment Total root Total surface Root volume/ Average
length/( cm/plant ) area/( cm”/plant ) ( cm®/plant ) diameter/mm
5EE 335 CK 430.5+13.5 b 136.2 8.2 b 4.3+0.1a 0.85 +0.08 ab
Xi
ianyu 335 Spd 459.5+22.1 a 142.8+5.9 a 4220.1a 0.94+0.10 a
PEG 284.4 +18.6 d 76.4 £9.3 d 2.8+0.1¢ 0.76 £0.04 ab
Spd + PEG 356.0+13.2 ¢ 96.5+5.2 ¢ 3.5+0.1Db 0.83+0.0.03 b
£R15 CK 393.0+14.2 b 123.9+5.1b 3.9+0.2 a 0.98 £0.02 ab
Fenghe No. 1
Spd 428.3+£26.0 a 135.8 £5.8 a 4.1+0.2 a 1.04 £0.07 a
PEG 218.5+14. 9d 67.1+4.5d 2.3+0.2 ¢ 0.88 £0.03 be
Spd + PEG 310.4 £19.8 ¢ 84.8+3.5¢ 3.3+£0.1b 1.00 £0.04 ¢

T B LT ME + bR 22 31K 5 RIS R P REFR IR 22 573K 5% WK V. CK: X B8 Spd - SEKE % s PEG: T 541k 5 Spd + PEG: WA + T
Ly SiEI

Note: Data are expressed as mean + standard deviation; Different letters within the same column indicate significant difference at 5% level.
CK:control; Spd:spermidine; PEG: drought stress; Spd + PEG: spermidine + drought stress.
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Fig.2 Effects of exogenous Spd on the root morphology in different diameter

classes of maize seedlings under drought stress



296 V]

Vol. 17

2.3 FTEET Spd REMEXRHEMHEESE
sEA)

H I 3 WA A TR B e,
X REAH L, Spd AR (14 W i B R Sl ik b R
B EEWAT T A A 8 B i KO T R e Ab
ARG GREREE TR, HTERL ST
WElRIE AR, 584l PEG ALBAE 1L, T 5l i
i Spd FTBH 8 4 = PR AR EOKR & e R nh e R
i, H e K 335 MHERER SR AE 12.36 160 h 43 5]
PET 3.7% 14.2% F130. 2% , A 1 5043 5]
T 5.1% .18.6% M 37.9% . FWI4MK Spd fig
(PATE 225 YIS XU B 7 N a5 5wy
RS WA BOR % T T M X 2 oA
YEFR M III508; , B XS R 55 i fp R 1 5 5
A LR AR
2.4 FTEMAT Spd MBI EXRHEBENSKE
Eap=Al

HE 4 AT LAE R0 R F KRG E i A A
X2 K B ( RWC ) ZEARFE 24 h 7/ F FRZ21E, T )5 2
BB ZALEE 60 h B, FRAlF AN HL ) JE K 335
FIFER 150 AHXT & KRS CK M H 2 B R R
T 34% 1 23% ;ME AN Spd FL AR BB A 57K i F
BB R AR T 0 AR K T IR B
PEA A K A AR X Bk AR LR AR, 5
381 36 F160 h i}, Spd 4bFH T 46 335 HIxH T PEG
A AT K B3 B i 3.6% 9. 6% T 0K 1
SMEE T 4.7% F119.3% . X LLLE L, Hhit
Spd ELAWEE i R R K B AE T, R 4 4 E R AR 3

S E335
Xianyu 335

XS AKE
Relative water content /%
[~2)
<

60 T T T T 1
0 12 24 36 48 60
T 5 Jhpie i 8]
Time of drought stress /h

407 5 %335 Xianyu 335

o
= 30
(a) >
é % 20
%10
0 2 ke = v b
0 12 24 36 48 60
FE i mfiE Time of drought stress /h
I 407 K15 Fenghe No.1
EE0)ams a2 a2,, 22, i 2
24520 2 7
& <
=10
0
0 12 24 36 48 60
FE a1 Time of drought stress /h
BxE CK @ RiEE Spd
BT 58JHa PEG 8 XS+ R Spd+PEG

T A FRVNE TR R 22 57 B P <0.05 ),
Note: Different lowercase letters above the columns mean
significant difference at 0. 05 level.
B3 SME Spd B TFEMNE T ERGEM A
MERESENFM
Fig.3 Effects of Spd on chlorophyll content of maize

seeding leaves under drought stress
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Fig. 4

Effects of Spd on relative water content in maize seedling leaves under drought stress
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Fig.5 Effects of Spd on relative conductivity of seedling leaves of maize under drought stress
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