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Abstract; The trails were conducted in Eastern Cereal and Oilseed Research Centre Agriculture and Agri-Food Canada, Otta-
wa. The target of this research was screening the biocontrol treatments against the soybean root rot caused by F. oxysporumy
and F. graminearum in crop rotation systems ( soybean/wheat/corn ). The experiments demonstrated that F. oxysporum and
F. graminearum isolated from soybean roots cowld cause soybean root rot, and the pathogenicity of F. oxysporum was stronger
than that of F. graminearum. Thirteen biocontrol strains isolated respectively from soybean roots, wheat roots and two crop’ s
rhizosphere soil were used in this study, which were supplied by Eastern Cereal and Oilseed Research Centre Agriculture and
Agri-Food Canada and Northeast Institute of Geography and Agricultural ecology,CAS. The control efficiency of the biocontrol
strains was not significantly different between F. oxysporumy and F. graminearum in the lab, and the control efficiency of
ZT1 ,MM7,ZT2,Tr14, MM8 and Trl8 were higher significantly than Tr51, MM35, MM9 and ACM. In the greenhouse, the
restraint efficiency of the biocontrol treatments on two Fusarium, and their promotion growth on soybean were both different
significantly. Meanwhile the effects of thirteen biocontrol treatments were also different significantly. Tr12, ACM, SB24 +
MM?7 and chemical CK could restrain F. oxysporum colonization in certain degree and promote the growth of soybean; however
Trl4, MM7 and Trl2 could also restrain F. graminearum. The field trails found that biological control agent ACM + MM?7
could increase soybean yield by 10% compared with the CK under the soil inoculated by Fusarium , while CH-Tr14, CH-Tr12
and chemical control could also increase the yield by 9% , 8% and 6% , respectively.
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Table 1 Biocontrol strains used in the test
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Fig.1 The pathogenicity of F. oxysporumy and

F. graminearum on soybean seedling
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Fig.2 The inhabitation efficency of biocontrol fungi

on F. Oxysporumy and F. graminearum in the plates
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Table 2 The inhabitation efficency of biocontrol treatments on F. oxysporumy and F. graminearum

and the promotion growth of biocontrol fungi on soybean in greenhouse

o I Ak 3 Bz HEAR MR ORK HRK tke Mitke WRTE OMMRTE O KE O HKE
Pathogen Treatment BE/% EM/% 1EM/%  RL/cm  IRL/% SL/em  ISL/%  RDW/g IRDW/% SDW/g ISDW/%
F. oxysporum HJ-ZT2 32 def  77.78 8 abc 5.99 7 cde 8.06 -11 fgh  0.154 1 bede 0. 046 27 ab
CH-Tr51 10 g 79.17 10 abce 5.71 7 de 13.56 49 ab 0.186 22 a 0.042 15b
HJ-MM35 25 efg 76.39 6 abe 5.90 6 cde 12.71 40 ab 0.170 12 abe 0. 044 21 ab
CH-Tr14 13 fg 56.95 21d 5.43 3e 9.88 9 cdef 0.154 1 bede 0.041 12 b
HJ-ZT1 43 cde 79.17 10 abe 6.55 17 bede  11.87 31 abed  0.168 11 abed  0.042 17 b
CH-Tr18 49 bed  76.39 6 abc 7.91 41 ab 13.75 51 a 0.178 17 ab 0.046 27 ab
HJ-MM8 43 cde 79.17 10 abe 6.54 17 bede  12.35 36 abe 0.167 10 abed  0.045 23 ab
CH-TO 51 bed  76.39 6 abe 7.34 31 abed 12.29 35 abed  0.179 18 ab 0.045 24 ab
HJ-MM7 42 cde 66.67 8 cd 5.88 5 cde 8.53 -6 efg 0.145 4 cde 0.043 19 ab
CH-Tr12 72 a 76.39 6 abc 8.85 58 a 11.01 21 bede 0.173 14 ab 0.051 41 a
HJ-MM9 53 be 81.95 13 abe 7.23 29 abed 6.44 -29 gh 0.136 -1l e 0.043 19 ab
ACM941 55 abe 83.33 15 ab 6.56 17 bede 8.35 -8 efgh  0.146 -4 cde 0.043 17 b
ACM941 + HJ-MM7 44 bed 77.78 8 abc 7.44 33 abe 9.68 7 def 0.162 7 abed 0.047 29 ab
SB24 + ACM941 20 fg 76.39 6 abc 6.12 9 cde 11.20 23 abed 0.180 19 a 0.047 30 ab
SB24 + HJ-MM7 62 ab 68.06 -6 bed 6.99 25 bede 5.82 36 h 0.144 -5 de 0.043 18 b
Chemical CK 53 abe 86.11 19 a 7.33 31 abed 6.14 -32 gh 0.134 -2 e 0.042 14 b
CK 72.22 5.60 9.09 0.152 0.036
F. graminearum HJ-ZT2 9¢c 58.31 13 be 7.36 6be 8.59 7 h 0.176 9 bed 0.058 56 ab
CH-Tr51 19 abe 56.70 10 bed 8.27 19 abe 9.12 14 fgh 0.173 7 bed 0.054 43 ab
HJ-MM35 31 ab 55.88 9 bed 7.67 10 be 9.41 18 efgh  0.169 Sed 0.051 35 abe
CH-Tr14 37 a 51.51 0.2 bed 7.06 1ec 10.53 32 bede  0.148 9d 0.040 6 c
HJ-ZT1 24 abc 58.26 13 be 8.68 25 ab 10.90 36 abed 0.192 19 abce 0.048 28 be
CH-Tr18 23 abc 58.88 15be 8.36 20 abc 12.14 52 a 0.200 24 ab 0.056 51 ab
HJ-MM8 15 be 54.85 7 bed 7.53 8 be 9.99 25 cdefg  0.180 11 be 0.055 47 ab
CH-T9 28 abc 53.49 4 bed 8.41 21 abe 11.23 40 abc 0.195 21 abce 0.052 40 ab
HJ-MM7 38 a 41.38 -19 d 8.21 18 abce 9.56 20 defgh 0.188 17 be 0.061 63 a
CH-Tr12 36 a 44.80 -13 ed 7.83 12be 10.93 37 abed  0.190 18 be 0.052 38 abe
HJ-MM9 31 ab 41.42 -19 d 8.04 15 abe 10.42 30 bedef 0.194 20 abc 0.051 38 abe
ACM941 35 ab 58.97 15 be 9.41 35 a 12.18 52 a 0.220 36 a 0.057 53 ab
ACM%41 +HJ-MM7 33 ab 62.30 21 b 7.78 12 be 11.04 38 abe 0.200 24 ab 0.048 29 abe
SB24 + ACM941 30 ab 63.29 23 b 8.05 16 abc 11.41 43 ab 0.198 22 ab 0.052 40 ab
SB24 + HJ-MM7 26 abc 48.63 -5 bed 8.30 19 abc 8.76 10 gh 0.169 5 cd 0.050 34 abc
Chemical CK 36 a 89.07 73 a 8.67 25 ab 11.22 40 abe 0. 180 11 be 0.058 54 ab
CK 51.39 6.96 8.00 0.161 0.037

FH MR PR ENARZ R AR E P <0.05,

Values followed by the same letter within a column are not significantly different at P =0.05(LSD).

BE: biocontrol efficiency ; EM: emergence; RL: root length;SL: stem length; RDW: root dry weight; SDW: stem dry weight.
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Table 3 Investigating the increased yield of Soybean in the harvest

b B B3 % H Y H3EH oL T E B
Treatment BE/% EM IPN/ % IPW/ % IGW/ % IDW/ % 1Y/ %
HJ-ZT2 29 abe 8.4 be 24 be 18 be 13 be 24 bed 5 abce
CH-Tr51 41 a 8.6 be 37 a 27 a 20 a 35 a 4 c
HJ-MM35 25 abe 9.5 abe 24 be 16 be 12 be 22 bed 4 abce
CH-Tr14 28 abce 9.0 be 22 be 15 be 12be 21 bed 9ab
HJ-ZT1 39 ab 8.8 be 25 be 17 be 13 be 23 bed 1 abe
CH-Tr18 40 ab 8.0 be 30 ab 20 ab 15 ab 27 abe 6 ab
HJ-MM8 28 abc 9.5 abe 26 be 17 be 13 be 24 bed 2 abe
CH-T9 22 abe 9.4 abc 30 ab 20 ab 15 ab 28 ab 4 abce
HJ-MM7 37 ab 8.6 be 22 be 15 be 11 be 21 bed 3 abce
CH-Trl12 35 ab 7.3 ¢ 24 be 17 be 12 be 23 bed 8 ab
HJ-MM9 22 abce 10.5 ab 24 be 16 be 12 be 22 bed 3 abe
ACM941 6 c 10.0 ab 26 be 18 be 13 be 23 bed 0 be
ACM941 + HJ-MM7 19 abe 11.8 a 19 ¢ 14 be 10 be 19 bed 10 a
SB24 + ACM9%41 31 ab 9.3 abe 21 be 15 be 11 be 19 cd 1 abc
SB24 + HJ-MM7 18 be 9.1 be 28 ab 19 ab 14 b 26 ab 5 abce
chemical ck 22 abe 10.3 ab 24 be 16 b 11b 22 be 6 abe

F P AR PR AR AR 2 A P <0.05,

Values followed by the same letter within a column are not significantly different at P =0.05(LSD).

BE: biocontrol efficiency; EM:Emergence per meter; IPN :increased pod number; IPW . increased pod weight; IGW ; increased grain weight; IDW .

increase dry weight; 1Y increased yield.
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