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Table 1 Information of tested soybean

RES Tl DX I& EFAE I [A]

Lines Planting area Suitable planting time
BX10(985) [ 74 Brazil 5 H 4] Late May
Williams 82(851) % America 5 H FH] Late May
i 17(115) Jidou 17 [t Heibei 6 A LA Early June
KB 14 (167) Tianlongyihao 514t Hubei 5 H FfJ Late May
5 40(119) Jindou 40 11174 Shanxi 5H _FA] Early May

/NETI(909) Xiaoheidou
7S H4E(045) Liuyuexian
A% 50(509) Dongnong 50
/NHE(921) Xiaobaimao

BD2(187)

B P4 2 31 Dingbian, Shaanxi
LZRUE B Xuancheng, Anhui
By T Heilongjiang

U1 48 E Pixian County , Sichuan

I~ 7~ Guangdong

4 Ay Mid April

6 A _Ifi] Early June
5H I-fi] Early May
4 J1Ffi] Late April
3 J1"MAJ Late March
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A ARIEE B AR 5T 5 C  ARJR 1 OB G 1 s SRR 34 3 AN S 3875 25 AT DEIE AN [F =B R 78 0.05 K245

2% . FR. A:Number of nodules; B:Fresh nodule weight; C:Nitrogenase activity. Data are the average + mean square deviation of 3 rep-

licates. Different letters in the same column indicate that the difference is significant at level of 0.05.The same as below.
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Fig. 1 Root nodule biomass of soybean under different inoculation methods
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A B:Parke 8Kt ;C . D: WGA4SS Yt ; [ 41 A 7 Sk 45 6] AM LR 7 R AR BRI ES ), v, a: B o BE6 T 5 1 AR N T 225 v 2 L
#, A,B: Parker ink staining; C,D: WGA488 staining. The red arrow in the picture points to the structure of AM fungi at the root of soy-

bean.a: Arbuscule; h: Hyphopodium; i: Internal hypha; v: Vesicle.
B2 BERLEEHLEWE
Fig.2 Staining map of mycorrhizal symbiotic structures
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D: Vesicle abundance. Data statistics are the average &= mean square deviation of 3 replicates.
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Fig.3 Symbiotic phenotypes of AM fungi inoculated in different ways
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Fig.4 Growth vigor of 10 soybean lines inoculated with different inoculums
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Table 2 Fresh weight of soybean above-ground parts with different inoculums g/plant
LT 5 Rh Inoculation of Rh R AMF Inoculation of AMF WFEFH Co-inoculation

Lines CK1 +Rh CK2 +AMF CK3 +AMF+Rh
985 6.10+2.19abc 9.64+1.57b 4.14=+1.16ab 5.68+0.43c 4.55740.70e 10.13+0.44a
851 3.03+0.89bce 11.54+2.83ab 4.20+1.62ab 8.53+0.86ab 8.70+1.30abcde 11.39+0.17a
115 5.1040.90abce 9.882+0.83b 5.9541.36ab 5.174+0.15¢ 5.4041.70de 10.76+1.50a
167 7.42+1.14a 12.64+3.06ah 5.9742.57ab 5.96+0.84c 9.4140.59abced 7.5340.40b
119 8.60+1.20a 17.52+3.65a 5.1340.74ab 8.44+0.91ab 7.8541.67bcde 10.584+0.88a
909 2.64+1.73ce 3.12+1.16¢ 5.04+2.05ab 6.32+0.85¢ 6.61+2.15de 4.80+1.05¢
045 6.90+1.30ab 11.2240.89b 6.82+0.40a 10.0340.20a 11.3141.79ab 10.36+0.28a
509 8.20+1.21a 12.5442.09ab 6.88+1.19a 6.62+0.51bc 12.41+1.60a 10.2240.24a
921 1.68+0.93e 7.46+1.23bc 1.904-0.37b 6.6240.78bc 6.96+1.60cde 7.0640.50bc
187 7.1642.35ab 11.12+2.04b 6.6641.52a 5.44+0.97¢c 11.07+0.72abc 10.17+1.17a

VE « [F) 51 BUHE A [) =Bk 26 7R Ab Bl ] 25 5 15 3 (P<<0.05) , R[], Note: Different letters in the same column of data indicate that the differ-

ence is significant between the treatments(P<20.05). The same as below.

£33 TRFEMAXNTREH THRERE

Table 3 Fresh weight of soybean underground parts with different inoculums

g/plant

W 0 Rh Inoculation of Rh %7 AMF Inoculation of AMF XUHEF Co-inoculation

Lines CK1 +Rh CK2 +AMF CK3 +AMF +Rh
985 11.70+2.50abed 10.32+2.32bcd 7.80+1.58ab 11.944-0.70ab 6.46+1.49 12.41+0.19a
851 6.23+1.43cde 10.284-2.43bcd 7.70+3.12ab 13.00+1.64ab 9.93+1.70a 12.754+1.42a
115 11.404-1.60bed 10.18=41.11bed 10.1842.51a 7.260.71c 8.76+3.13a 10.604-0.05ab
167 12.384-2.67abed 14.244-2.12ab 9.00+4.52ab 7.27+0.56¢ 8.06+1.24a 7.56+0.77¢c
119 18.724-3.55a 17.944-2.79 8.73+0.47ab 12.244-1.39ab 9.91+0.97a 10.5840.45ab
909 5.183.45de 5.58+1.53d 8.08+2.68ab 10.054-0.95bc 7.65+2.33a 4.62+1.09d
045 9.2840.96bcde 12.724-2.85abc 8.204-0.83ab 13.6741.02a 8.7542.92a 8.6940.77bc
509 13.60+1.37ab 11.604-1.47bc 8.5340.95ab 12.2741.09ab 10.52+1.69a 10.20£0.71ab
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Effects of single or co-inoculation of rhizobium and arbuscular
mycorrhizal fungi on growth of different lines of soybean

LI Wuyuan, HUANG Shichen, LIN Hui

National Key Laboratory of Agricultural Microbiology/College of Life Science and Technology,
Huazhong Agricultural University, Wuhan 430070, China

Abstract A pot culture method with vermiculite mixed soil as substrate under greenhouse conditions
was used to study the effects of single or double inoculation of rhizobia and arbuscular mycorrhizal fungi on
the growth of 10 soybean lines planted in most regions of China to investigate the dual inoculation effect of
arbuscular mycorrhizal fungi (AMF ) and soybean rhizobia and their matching with different soybean lines.
The results showed that both rhizobium Bradyrhizobium japonicum USDA110 and mycorrhizal fungus Rhi-
zophagus irregularis infected 10 lines of soybean plants, forming a symbiotic structure. Single inoculation
of rhizobia or mycorrhizal fungi significantly increased the aboveground fresh weight of soybean. Among
them, single inoculation of rhizobia increased the aboveground fresh weight of soybean line 119, 851, and
921 by 102% to 429%, and single inoculation of mycorrhizal fungi increased the aboveground fresh weight
of most soybean lines by 39% to 255%. The symbiotic colonization of mycorrhizal fungi showed a delayed
phenomenon under the dual inoculation conditions of rhizobia and mycorrhizal fungi. The single nodule vol-
ume of soybean line 985, 851, and 115 increased, and the nitrogenase activity was enhanced when mycor-
rhizal fungi were present. Therefore, the same inoculation method had different effects on different lines of
soybeans, and the same line of soybeans had differences in growth after being treated with different inocula-
tion methods. Soybean line 985 and 115 had the best effect with dual inoculation method, soybean line
167, 509, 921, and 187 had the best effect with single inoculation method , while single inoculation of rhi-
zobia or mycorrhizal fungi in soybean line 119, 909, and 045 can be used to increase yield.

Keywords soybean; rhizobium; arbuscular mycorrhizal fungi; inoculation mode ; matching



