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Abstract: In this study, the endophytic bacterium Pantoea alhagi NX-11 with high extracellular polysaccharide pro-

duction was used as the research object. The growth-promoting effects of strain NX-11 and its extracellular polysaccharides

on rice seedlings under low temperature stress were studied
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201821019117@ njtech.edu.cn of rice seedlings caused by low temperature stress. The re-

by constructing polysaccharide secretion deficient strain
NX-11*"" and adding the isolated pure extracellular poly-
saccharide (EPS). The results showed that strain NX-11

significantly relieved the decrease of stem length, root
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nificantly reduced the oxidative damage to rice seedlings under low temperature stress by inducing the increase of antioxi-

dant enzyme activities in rice seedlings. The unsaturation degree and double bond index of membrane lipids were improved,

and the fluidity of the membrane lipids was increased by enhancing the activity of the fattyacid desaturases ( FADS) of the

rice seedlings. The hormone synthesis of the rice seedlings was affected to enhance their regulation ability under the environ-

ment of low temperature stress, and to enhance their tolerance of low temperature. Compared with NX-11, under low tem-

perature stress, the growth-promoting effect of polysaccharide secretion deficient strain NX-11"" to rice seedlings was re-

duced, while the pure exopolysaccharide showed the same growth-promoting effect as NX-11, suggesting that exopolysac-

charide of NX-11 played a key role in enhancing the low temperature tolerance of rice seedlings.
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Table 1 Apparent growth indexes of rice seedlings in different treatment groups

b3 25K (mm) R (mm) SETE (g) ThH (g) HAXT &K (%)
NT-Control 130.93+5.75a 63.60+2.34a 0.954 7+0.075 6a 0.173 3+0.014 6a 93.26+1.40ab
LT-Control 94.93+3.98e 48.60+1.54¢ 0.517 0+0.008 0d 0.079 7+0.004 Oe 85.61+0.44¢
LT-NX-11 119.07+5.67b 57.07+1.79b 0.893 3+0.008 la 0.142 5+0.002 7b 91.92+0.96b
LT-NX-11°* 104.02+3.78d 54.17+2.03b 0.621 8+0.005 7¢ 0.088 5+0.000 7d 94.97+0.60a
LT-EPS 110.42+2.32¢ 55.12+1.14b 0.668 3+0.012 3b 0.101 2+0.002 4c 91.58+0.37h
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Fig.1 Oxidative damages of low temperature stress to rice seedlings under different treatments
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Fig.2 Effects of different treatment conditions on antioxidant enzyme activities of rice seedlings
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Table 2 Fatty acid composition of rice seedlings under different treatments

TR TR [l TR MR SRR AR
Ab PR (Cig:0) (Cig:1) (Cig:9) (Cig:y) (Cig:2p) (Cig:3) UFA/SFA DBI
THE(gky) HWH(gks) FH(gks) FE(gky) FH(gks) HE(gks)
NT-Control 183.0+5.1 60.1+£0.4 23.8+2.4 14.8+3.9 125.0+4.1 583.8+6.4 3.79+0.07b 10.04+0.21b
LT-Control 178.0+6.1 50.6+£6.2 11.0+2.1 20.1+£0.2 116.8+2.4 465.8+10.1 3.46+0.17¢c 9.02+0.41¢
LT-NX-11 166.0+6.1 56.7+3.1 15.5+2.1 14.1+1.6 167.2+5.3 556.7+11.8  4.38+0.21a 11.45+0.52a
LT-NX-11°* 172.7+2.8 43.7+£3.8 9.1+0.6 18.3+£0.5 158.7+£3.1 486.6+7.1 3.89+0.06b 10.12+0.13b
LT-EPS 165.1+£1.3 49.9+0.4 16.4+0.3 13.7+0.3 162.8+7.7 552.1+17.4  4.29+0.01a 11.28+0.08a

NT-Control ,LT-Control . LT-NX-11 .LT-NX-11°" LT-EPS L3¢ 1 1. UFA/SFA IR A ; DBI. WA H . A [F) /NG FhE 278 kb B ] 6 bR
{255 3 (P<0.05) ,

R E— ST NX-11 S o A 2205 52 i 7K A 117 4119 FADS 1575 LT-Control Z14H Hoth A i 2

B RG24 AR AL ABFR B2 TRRIL BT,
JKAETE FADS BIGPEAS Ak . w1 &1 3 Al I U 38
WS T FADS 1., AHET LT-Control 4, LT-
NX-11 40F1 LT-EPS 4 FADS W& VIR T4 ]y B35, %
HE ] T LT-Control 4119 2.0 f%.1.5 £, LT-NX-

Tt HREE T AR B W KT LT-EPS 44 #1 LT-NX-
114, 259360 NX-11 KM A2 B8 nT DL i 4
SRKFE T FADS T, B w5 5 A 9 AS 1 R AR
FEEL, 5 ARG T Bl 1, AE AR PR BT T 4 4 4 i P

X o
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Fig.3 Fattyacid desaturases ( FADS) activity of rice seedling

under different treatment conditions
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Fig.4 Changes of hormone contents in rice seedlings of different treatment groups
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