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Root growth and physiological characteristics of salt-stressed maize seed-
lings in response to exogenous trehalose

TIAN Li-xin, LI Li-jie, LIU Xuan, BI Wen-shuang, TONG Hao-yang, WEI Shi, GU Wan-rong,

LI Jing
( College of Agronomy, Northeast Agricultural University, Harbin 150030, China)

Abstract: To investigate the effects of exogenous trehalose on the root growth and physiological characteristics of maize
seedling under salt stress, maize variety Zhendan958 was applied with different concentrations of trehalose to analyze the re-
sponse of seedling root system under the stress of 150 mmol/L NaCl by hydroponic experiment. The fresh weight, dry weight,
total length, surface area and volume of maize seedling roots decreased significantly under salt stress by 37.21%, 35.71%,
35.78% , 34.33% and 40. 42% respectively. With the applications of trehalose of different concentrations, the growth, rela-
tive water content and root vitality of maize seedling root were increased, and the contents of MDA and H,0, and O, genera-
ting rate reduced. The concentration of 10 mmol/L trehalose showed the best effect. This indicated that approapriate concen-
tration of trehalose could improve the salt tolerance of maize seedlings and alleviate the damage caused by salt stress.

Key words: trehalose; salt stress; maize; root; physiological characteristic
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AR 13.89% F1 13.51%, % TO Ak 3 43 51 1 i
36.21%#1 36.50% (F£ 1), 5 TO AbFEAH L, T1 4k
PH b T R SRR T B 4 0 3 9. 76% F
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22.26% ,T3 RbFH T 55 & i 42 F T i
28.53%F1 17. 67% , T4 Kb ¥R Hh T 5 #f Jo B AT i
AR 16. 94%F1 10. 22%

3 531 1

Table 1 Effect of trehalose on fresh (dry) weight and morphology of maize seedling roots under salt stress

Ak i i (g) T (g) MK (em) HREL R (em?) AR (em?)
CK 1.2920.02a 0.140.003a 431.49+6.34a 104.00+2.22a 3.90=0.06a
TO 0.81+0.02¢ 0.09+0.003¢ 277.10=5.36e 68.30=1.20e 2.3320.03e
Tl 0.89:0.02d 0.110.005¢ 300.25+8.34d 76.9022.35cd 2.90=0.09¢
T2 1.11+0.01b 0.13£0.003b 366.86=5.73b 89.3420.99b 3.102.003b
T3 1.05£0.02¢ 0.11+0.004cd 347.65+7.90c 80.11£1.29¢ 2.66+0.07d
T4 0.95+0.03d 0.100.002d 296.87+6.59d 73.80+1.23d 2.57+0.04d

CK:1/2 Hoagland 5= (X B&) ; TO: 0 mmol/LifE #EHE+ 150 mmol/L NaCl; T1:5 mmol/Li # 4+ 150 mmol/L NaCl; T2 10 mmol/ L 3§ + 150
mmol/L NaCl; T3 ;15 mmol/ L %4+ 150 mmol/L NaCl;T4 ;20 mmol/LIF#EKE+150 mmol/L NaCl, [R5 H AN 8L F6R 2 5 3% (P<0.05) ,
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Fig.1 Effect of trehalose on relative moisture content in the

roots of maize seedlings under salt stress
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Fig.2 Effect of trehalose in different concentrations on the root

vitality of maize seedlings under salt stress

P8 (MDA ) SRR o A i =9, H e
Mgt SRR B A AR AR, N 3 A LR
W ER AR AN R v B A I, T1 T2 (T3 Al
T4 kb BHPY 5 B L TO &b 32 B K 9. 59% |



FALR S5 < SIS X i F R4l B AR 2R A K B A BRURSE A5E 757

29.31% 21.89% F 13.71% , 25 5% W & . W WMk
£ 10 mmol/L B, MDA 2 Al 136 WA £5 ham fifi
TR F & AR NG i SR A At o i 35
WERE SRR ARG 1 S A A FH 0952 ), 2% A BB 1 4R
XTI AR R 15

6_
o) B a
5 3 b b
w3l f
41
# 2t
I
BT
0

CK TO T1 T2 T3 T4

OB
AP 1T, AR TR 25 B3 (P<0.05)
B3 ERENEE TERDEREFR _ESENHI
Fig.3 Effect of trehalose on MDA content in the roots of maize

seedlings under salt stress
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Fig.4 Effect of trehalose on H, O, content in the roots of maize

seedlings under salt stress
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Fig.5 Effect of trehalose on O;" generation rate in the roots of

maize seedlings under salt stress
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Table 2 Correlation between the growth and physiological indices

in the roots of maize seedlings

wm i 5 Tal R e
CK TR 0.89 0.81 0.92 0.47
MR 0.92 0.41 0.75 0.72
TO T 0.76 -0.72 0.41 0.69
HURTR 0.37 0.30 0.87 0.41
Tl T 0.50 0.66 0.44 0.36
AR 0.43 0.61 0.68  -0.84

™ TR 0.98* 0.85 0.43 1.00**
MR 0.96" 0.78 0.99*  0.74
T3 T 0.68 0.79 0.97* 0.91
HRAATR 0.75 0.96 " 0.43 0.57
T4 TR 0.78 0.55 -0.53 -0.39
HRAATR 0.25 -0.79 0.78 0.66

AR 1L E R

= SRR AR MK 0.05 F10.01 B FEAKFE,
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