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Effects of Bacillus megaterium CJLC2 on the growth and the
salt-tolerance related physiological and biochemical
characters of tomato under salt stress
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Plant Protection, Nanjing Agricultural University, Nanjing 210095, Jiangsu Province, China)

Abstract; In this study, different methods, including seed soaking, root drenching, anthrone colorime-
try, and Mo anti-antimony colorimetry, were used to study the effects and the corresponding mechanisms
of the Bacillus megaterium CJLC2 on the salt-tolerance of tomato. The results showed that CJLC2 could
significantly increase the growth of tomato at the absence of NaCl, and the promotion rates of root length,
plant height and fresh weight of tomato were 14.33% , 9.20% and 17.75% , respectively. Under the
salt stress of NaCl, the increase of NaCl concentration had stronger inhibitory effect on tomato growth.
However, CJLC2 could improve the tolerance of tomato to NaCl to a certain extent. The best effect was
achieved when the tomato was treated with 100 mmol/L NaCl, in which CJLC2 could increase the root
length, plant height and fresh weight by 17.05% , 18.04% and 15.81% , respectively. When the tomato
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seedlings were treated with 200 mmol/L NaCl, CJLC2 could increase the contents of soluble sugars and

soluble proteins of the tomato by 40% and 41% , respectively. When the tomato seedlings were treated
with 100 mmol/L. NaCl, CJLC2 could improve the contents of P, K, Fe, Cu, Zn, and K’/Na™ ratio in
tomato roots by 190% , 12.88% , 6.80% , 34.78% , 10.17% , and 50.72% , respectively, and CJLC2
could also reduce the content of the Na by 25.11% . The results also indicated that CJLC2 could reduce

the content of ethylene in damaged tomatoes. Overall, B. megaterium CJL.C2 could improve the salt toler-

ance of tomato and promote the growth by enhancing the salt-tolerance related physiological and biochemi-

cal characters.
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Table 1 Effects of CJLC2 on the growth of tomato seedlings under salt stress

H4 Root length ¥R Plant height FEARAEE Fresh weight
: i Wi ey EER) e BERCO ) BEER)
reatment Promoting Promoting Promoting
Mean Mean Mean

rate rate rate

50 mmol/L. NaCl 11.14 +£0.53 d — 24.01 £0.16 d — 4.59+£0.27 ¢ —
50 mmol/L NaCl + CJLC2 12.36 £0.31 ¢ 10.95 25.76 £0.54 ¢ 7.29 4.87 £0.37 be 6.10

100 mmol/L NaCl 8.62+0.71 f — 21.34+0.63 — 3.73+0.45d —
100 mmol/L NaCl + CJLC2 10.09 £0.12 ¢ 17.05 25.19 +0.35 ed 18.04 4.32+£0.42 cd 15.81

200 mmol/L NaCl 7.67 £0.40 fg — 18.24 +0.39 f — 2.85+0.38 ef —
200 mmol/L NaCl + CJLC2 7.95+0.18 g 3.65 23.23+0.72 de 27.35 3.08£0.51 e 8.07
CJLC2 15.32+0.51 a 14.33 30.04 +0.28 a 9.20 5.97+0.18 a 17.75

CK 13.40 £0.45 b — 27.51 £0.43 b — 5.07+0.24 b —

RFEE IR « AR [FISNVEEE G AR TR 4 LSD LG IR TE P <0.05 /K25 5.3, Data in the table are mean + SE.

The different letters in the same column indicate significant difference at P <0.05 level by LSD test.
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Fig. 1 Effects of CJLC2 on the contents of soluble sugars and soluble proteins in leaves of tomato seedlings under salt stress

# RINE LSD IRAIRTE P <0.05 K FZEF B # indicate significant difference at P <0.05 by LSD test.
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Table 2 Effects of CJLC2 on the contents of macroelements in roots of tomato seedlings under salt stress

wp h Na K K*/Na*
B ait mEEE S R N L
Treatment Content Promotion Content Promotion Content Promotion [t  Promotion

(mmol - kg™ rate (mmol « kg™ rate (mmol - kg™ rate Ratio rate

FW) (%) FW) (%) FW) (%) (%)

100 mmol/I. NaCl 1.0+£0.05 ¢ — 23.5+1.1¢ — 16.3+1.4 ¢ — 0.6936 —
100 mmol/L NaCl + CJLC2 2.9+0.09a 190.00 17.6 £2.1d -25.11 18.4+1.2b 12.88 1.0454  50.72

200 mmol/L NaCl 0.8 £0.04 de — 30.6 £1.4 a — 16.7 £0.8 ¢ — 0.5457 —
200 mmol/L. NaCl + CJLC2 2.3+0.13 b 187.50 26.3+1.7b -14.05 17.5+0.5 be  4.80 0.6654  21.94

CK 0.8+0.02 e — 5.2+0.3 e — 21.0+£0.6 a — 4.0384 —

TG I T-IE « bR, RIFNEIE G AN TR R G LSD GG TE P <0.05 /K P22 55 3 . Data in the table are mean + SE.

The different letters in the same column indicate significant difference at P <0.05 level by LSD test.
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PR T 17.33% , 56 16 d J5, NaCl b B A 2,
WSRO, M 34 nl - g7 - b AN B 205
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T32.35% (K2),



53 % WA B MU B CILC2 BT SR8 20 A R it 4 A B A AL AR (152 ) 435

3 CILC2 BN HME TEMRABETZSENI N

Table 3 Effects of CJLC2 on the contents of microelements in roots of tomato seedlings under salt stress

2 Fe i Cu B Zn
s 5 il e ik B it e
Treatment Content Promotion Content Promotion Content Promotion
(wmol - kg™ FW) rate (%) (wmol - kg™' FW) rate (%) (wmol - kg™ FW) rate (%)
100 mmol/L NaCl 88.2 5.1 be — 2.3+0.3d — 5.9+0.3d —
100 mmol/L NaCl + CJLC2 94.2+2.7 ab 6.80 3.1+£0.7 a 34.78 6.5+0.5 be 10.17
200 mmol/L NaCl 80.3+£5.6d — 2.0+£0.3 e — 5.3+0.8 e —
200 mmol/L NaCl + CJLC2 83.2+4.2 cd 3.61 2.8+0.6 b 40. 00 6.3+0.4 cd 18.87
CK 95.1+2.6a — 2.5+0.3 cd — 7.1+£0.6 a —

FPBHE I TIE « bR, RIFNVEIE G AR TR R G LSD R IRAE P <0.05 /K225 B3 . Data in the table are mean + SE.

The different letters in the same column indicate significant difference at P <0.05 level by LSD test.
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Fig.2 Effects of CJLC2 on the amount of the released

ethylene by tomato seedlings under salt stress
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