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Studies on White Clover Yield Increase by Antagonistic
Bacteria
Ki Chun Choi, Chang Youn* and Chae Eun Song

Summary

This study was coﬁducted to investigate the effect of antagonistic bacteria and pathogenic fungi on growth
and yields of white clover(Trifolium repens L.) in continuous cropping soil(CCS) and non-continuous cropping
soil(NCCS). The growth experiment of white clover was conducted at pots in a vinyl house. White clover was
established by seeding into pots of 12 cm in diameter and 9 cm in depth containing 1:1 mixture of soil and
vermiculite with antagonistic bacteria and pathogenic fungi. In dark culture experiment, white clover lived longer
in treatment of antagonistic bacteria than in treatment of control, but lived shorter in CCS than in NCCS. Dry
weight of white clover was increased by the inoculation of the antagonistic bacteria(p < 0.05), but decreased by
the inoculation of the pathogenic fungi(p <0.05) both CCS and NCCS. In conclusion, bacterization of white
clover with antagonistic bacteria enhances the growth and yield of white clover.

(Key wonds : Bacillus subtilis, White clover, Fungi, Continuous crooping soil)
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Table 1. Inoculation effects of antagonistic bacteria on autolysis of white clover in the dark
culture
Percentage of autolyzed white clover on days after sowing
Treatment
8 10 12 14 16 18 20 22
Control 11 35 82 100
B. subtilis 3 15 45 78 92 100
CCs* F-3 3 13 50 92 95 100
F7 3 17 57 87 95 100
F-8 2 20 57 87 95 100
Control 10 48 72 100
B. subtilis 5 30 68 88 100
NCCS** F-3 7 30 67 97 100
F-7 6 42 60 100
F-8 3 35 68 92 100

* CCS: Continuous cropping soil ** NCCS: Non-continuous cropping soil.
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Antagonistic bacteria

Treatment Mean
Control B. subiilis F-3 F-7 F-8
None 0.173£0.009* 0.220+0.008 0.215+0.022* 0.223+0.017* 0.224+0.011° 0.211*
s CCs F. oxysporum  0.140£0.012° 0.196+0.015* 0.184:-0.009*° 0.192+0.016® 0.202+0.026®  0.183
R. solani 0.139£0.011> 0.185+0.013* 0.177+0.014> 0.177£0.015* 0.187£0.004° 0.173°
h Mean 0.151° 0.200° 0.192* 0.198* 0.204°
Z None 0.234£0.004* 0.326+0.029" 0.308+0.020* 0.302%0.010* 0.310%£0.022*  0.296°
t NCCS* F. oxysporum 0214+0015" 0285+0.013* 0263+0017° 0274+0.014> 0275+0.024* 0.262°
R. solani 0.205+0.031* 0.256+0.013° 0.253+£0.026° 0.257+0.014* 0250+£0.014° 0.244"
Mean 0.218* 0.289" 0.275* 0.278* 0.279*
None 0.108+0.010* 0.138+0.055* 0.139+0.013* 0.131£0.002* 0.134+0.012* 0.130*
F. oxysporum 0.098+0.006* 0.129+0.228® 0.119+0.018 0.113£0.011* 0.114+0.003 0.115°
R ces R. solani 0.094+0.003* 0.118%£0.121> 0.108+£0.006° 0.108+0.004> 0.111£0.002% 0.108°
o Mean 0.100° 0.128° 0.122* 0.118 0.120*
o None 0.134£0.009* 0.168+0.009* 0.15810.007* 0.162%0.006* 0.166+0.008* 0.158¢
t F. oxysporum 0.120£0.012* 0.133£0.006° 0.132+0.008** 0.130=0.001® 0.132£0.010 0.130°
NCes R. solani 0.11820.008" 0.130+0.004® 0.127+0.021° 0.129£0.001*> 0.114£0.006°  0.124°
Mean 0.124 0.144* 0.139* 0.141* 0.137¢
Mean + SE.

* CCS: Continuous cropping soil.

** NCCS : Non-continuous cropping soil.
*® and ©: Values with different letters in the same column are significantly different (p <0.05).
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Table 3. Effects of antagonistic bacteria and pathogenic fungi on dry weight of white clover at 56
days after sowing

(g/5 plants/pot)

Antagonistic bacteria

Treatment Mean
Control B. subtilis F-3 F7 F-8

None 0.403%0.023* 0.463+0.010° 0.4550.008* 046210025 0.460+0014*  0.449°
s cest F. oxysporum  0.369+0.003* 042310.033" 0428+0.009®° 0413+£0.031* 0412£0.015%  0.409°
R. solani 0.350£0.019" 042010.022* 041910.016° 0404£0.024° 04040022  0.400°

h Mean 0.374° 0.436 0.434" 0.426* 0.425°
Z None 0.4800.019* 0.567+£0.018 0.550+0083* 0.549+0.022* 0.557+0.018"  0.541°
t NCCS** F. oxysporum 0.458+0.027% 0.535+0.036' 0.524+0.065" 0.499+0.029" 0.519+0.048°  0.507°
R. solmi 0.416£0.045> 0.512+0.035" 0.519+£0.048* 0481+0.036° 0.506+0.029°  0.487

Mean 0451° 0.538* 0.531° 0.510* 0.527*
None 0.215+0.016* 0.273£0.022" 0.278+£0.010* 0.267£0.008" 0.265+0.010°  0.259°
F. oxysporum 0.197+0.017* 0255+0.008° 0.24410.014° 0226+0.025® 022710018  0230°
R ces R. solai 0.1911£0.020* 0239+0.026° 0227+0016° 0224+0.023* 02240007 0221

o Mean 0.201* 0.256* 0.249° 0.239* 0.239
o None 0.30210.020* 0.365+0.010* 0.360+0.007* 0.359+0.012* 0.358+0.018  0.349
t NCCS F. oxysporum 0274£0011% 0328+0.006° 031630.033% 0319£0.021® 0324+0.011% 0312°
R. solani 0.258+0017° 0303£0.006° 0305+0016® 0.308+0.033° 0301£0020° 0295

Mean 0278 0.332 0.327° 0.329* 0.328°

Mean + SE

* CCS: Continuous cropping soil,
** NCCS : Non-continuous cropping soil.

ab

and °: Values with different letters in the same column are significantly different (p < 0.05).
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Table 4. Effects of antagonistic bacteria and pathogenic fungi on dry weight of white clover at 66
days after sowing

(/5 plants/pot)
Antagonistic bacteria
Treatment Mean
Control B. subtilis F-3 F7 F-8

None 0.60010.033* 0.660£0.003* 0.646+0.032* 0.689+0.014° 065120008  0.649*
s ccst F. oxysporum  0.513%0.029* 0.585+0.013° 0.589+0.023° 0.559+0074° 0589+0025° 0567
R. solani 0.514+0.029" 0.572£0.016° 0.568+£0.012° 0551+0.045> 05490016  0.551°

h Mean 0.542% 0.606* 0.601* 0.600° 0.596*
Z None 0.687+0.036* 0.753£0.034* 0.733+£0.079" 0.759+0.041* 0.74010.052*  0.734*
t NCCS** F. oxysporum 0.632+0.024® 0.703£0.012® 0.690:0013* 0.696+0.029° 0.702+0.017*  0.685
R. solani 0.601+£0.022° 0.699+0.033° 0.661£0.020° 0.664+0.017° 0.692+0048  0.663°

Mean 0.640° 0.718* 0.694° 0.706 0.711°
None 02870017 0.329£0055* 0.327+£0032* 0.326+0.033* 0.322+0019°  0.318
ccs F. oxysporum 0257%0047* 03090008 0.290+0.027* 0.297+0.028" 03000010  0291°
R R. solani 0.240+0.029* 02940008 0289+0.032* 0267+0.032* 02900043 0276

o Mean 0.261° 0.311* 0.302* 0.297° 0.304
o None 0.399+0.034* 0.472+0024* 0.462+0.016° 047210040 04680006  0.455
t NCCS F. oxysporum 0.343+0.034* 0406+0.008° 0401+0011° 0403+0.046" 0401£0.005*  0391°
R. solani 0.349+0.015" 0398+0.016° 0389+0013* 0378+0016> 0378+0.025° 0378

Mean 0.363° 0.425° 0.417° 0417 0.416

Mean = SE.

* CCS: Continuous cropping soil.
** NCCS : Non-continuous cropping soil.
* and °: Values with different letters in the same column are significantly different (p < 0.05).
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