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Effects of Rhizophagus intraradices and Carbendazim on Soybean
Biomass and Total Rhizosphere Soil Bacterial Count During Pod-
Filling Stage
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1. School of Food Engineering/Heilongjiang East University, Harbin 150066,China
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Abstract: As global soybean demand continues to rise, soybean yield has garnered increasing attention. Root rot, a
typical soil-borne disease, poses a huge threat to stable and sustainable soybean production. Arbuscular Mycorrhizal
Fungi (AMF) can reduce the incidence of soybean root rot, thereby enhancing yield. To explore effective methods for
increasing soybean yield and promoting sustainable development, this study utilizes Kandou 3 (original variety)
soybean as experimental material. Field trials are conducted to investigate the effects of Rhizophagus intraradices and
carbendazim on soybean biomass and total rhizosphere soil bacterial count during the pod-filling stage under rotational
cropping and alternative cropping systems. The results show that compared to rotational cropping, alternate cropping
reduces primary plant biomass and total bacterial count in soybeans. Under both rotational and alternate cropping
systems, the Rhizophagus intraradices-inoculated treatment group exhibits greater plant height, stem diameter, root
length, and above-ground fresh weight than other treatment groups. This study aims to overcome obstacles in soybean
alternate cropping, enhance yield and production efficiency, and provide a novel approach for sustainable cultivation
and green disease control strategies.

Keywords: Soybean; Rhizophagus intraradices; rotational cropping and alternate cropping; biomass; carbendazim
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Fig. 1 Effects of different treatments on soybean
biomass at pod-filling stage
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Note: Different lowercase letters in the figure indicate the
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differences in soybean biomass under different treatments (P<
0.05). Z represents rotational cropping; Y represents rotational
cropping; R represents inoculation with R. intraradices; D
represents spraying carbendazim fungicide; RD represents both
inoculation with R. intraradices and spraying carbendazim.
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Table 1 Three-factor analysis of variance for various soybean biomass parameters at the pod-filling stage under

different treatments

-
H
Y R D YR YD YRD
Index
¥ 8 747.802 1561.707 33.607 24.402 0.015 130.667
- F{H 42 759.112 7 633.597 164.269 119.275 0.073 638.697
far/cm
BEYE 0.000%* 0.000%* 0.000%* 0.000%* 0.790 0.000%*
H 1 1 1 1 1 1
Y7 47.856 8.249 3.565 0.462 1.340 1.556
. F1H 2 987.857 514.997 222.587 28.847 83.634 97.118
ZEHl/em "
BN 0.000%* 0.000%* 0.000%* 0.000%** 0.000 ** 0.000%*
A R 1 1 1 1 1 1
Yo7 1453.927 1115.207 152.007 16.667 3.227 51.627
- FAH 41 540.762 31 863.048 4 343.048 476.190 92.190 1 475.048
e BENE 0.000%* 0.000%** 0.000%** 0.000%** 0.000 ** 0.000%*
H 1 1 1 1 1 1
i 13.054 66.334 2.220 4.420 17.854 18.200
FAH 154.330 784.241 26.251 52.261 211.079 215.177
i /em .
I 0.303 0.000%** 0.000%* 0.000%** 0.000 ** 0.000%*
A 1 1 1 1 1 1

R Y FOR TR s R ROREAN R, intraradices s D FR7RWHN 22 18 R A s *FOR A N FRAE 0.05 KPR 35 #*RoR 1 &R

T£0.01 ZKFR2M A 2 2

Note: In the table, Y indicates rotational cropping: R indicates inoculation with R. intraradices; D indicates spraying with a broad-

spectrum fungicide; *Factors are significant at the 0.05 level, **Factors are highly significant at the 0.01 level.
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Fig. 2 Effects of different treatments on the total
number of bacteria in soybean rhizosphere soil at pod-
filling stage
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Note: Different lowercase letters in the figure indicate the
differences in soybean biomass under different treatments (p<
0.05).; Z represents rotational cropping, Y represents alternate
cropping; R represents inoculation with R. intraradices; D
represents spraying carbendazim fungicide; RD represents both
inoculation with R. intraradices and spraying carbendazim.
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Table 2 Three-factor analysis of variance of total bacterial colony counts in rhizosphere soil of soybeans at the
pod-filling stage under different treatments

I H ¥y FAE B 1 ¥y FAE M

ey =X 1 13113375 4311.247  0.000™ i Ty 2oz R 1 6767.042 2224781  0.000™
£ 1 4347.042 1429.164  0.000™ A 7 A 24 1 1134375 272.945  0.000"
WAz 1 6767.042 2224781  0.000" BB 2 1 1717.042 564307 0.000"
Tt Jy B TR < I A 24 1 1552.042 510.260  0.000™

T R AHROR B IR AE 0.05 AKFHEM 835, SRR B R FAE 0.01 /KF S Ml %

Note: In the table, "indicates that each factor is significant at the 0.05 level; ™" indicates that each factor is highly significant at the

0.01 level.l.
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