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Abstract: A field trial was conducted to investigate the effects of three different faba bean cultivars [ 92—24 (92—24) ,
Yundou 324 (YD324), Fengdou 6 (FD6) Jand wheat intercropping on yield, disease index of fusarium wilt, amount of
Fusarium oxysporum on faba bean, functional diversity of the fungal community, and enzyme activities in the rhizosphere of
faba bean. Results showed that in comparison with that of mono—cropping, aboveground dry weight, grain yield, and 100-
seed weight of faba bean were significantly increased by use of YD324 with wheat intercropping ( YD324/W) , and by use
of FD6 with wheat intercropping (FD6/W ). The disease index of fusarium wilt, and the amount of Fusarium oxysporum on

YD324 decreased significantly (57.14% and 32.06%, respectively) as did those of FD6 (41.67% and 29.88%,
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respectively) as they were intercropped with wheat, but use of 92—24 caused no significant change. The Shannon diversity
index (H) and substrate richness (S) in Biolog FF microplates of YD324/W and FD6/W were significantly higher than
those for faba bean from mono-cropping. In comparison with the values for mono-cropping, the average well color
development value ( AWCD ) of faba beans with YD324/W and FD6/W was increased by 61.75% and 46.49%,
respectively. The fungal communities of faba bean rhizosphere were also changed with YD324/W and FD6/W, but use of
92—24 with wheat intercropping (92—24/W) had no significant impact on H, S, AWCD value, and fungal community.
During different stages of fusarium wilt occurrence in the faba beans, the activity of invertase, urease, and catalase in the
faba bean rhizosphere increased with YD324/W and FD6/W , but not with 92—24/W. Faba bean with wheat intercropping
could change fungal communities; increase fungal activity, Shannon diversity index, and substrate richness; and promote
soil enzyme activities. It is suggested that wheat and faba bean intercropping plays an important role in rhizosphere soil
microenvironment. This could reduce the amount of Fusarium oxysporum and control the build-up of soil-borne disease

caused by continuous faba bean cultivation, but the effects of intercropping are influenced by the faba bean cultivars used.

Key Words: Intercropping; Faba bean cultivar; Faba bean fusarium wilt; Functional diversity of fungi community; Soil
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Fig. 1 Schematic diagram of faba bean monocropping (a) and wheat and faba bean intercropping (b) and disease investigation

and sampling
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Table 1 Effects of wheat intercropped with different faba bean varieties on faba bean yield ( Mean + SD)

JbFH Treatment 92—24 92—24/W YD324 YD324/W FD6 FD6/W

Mo E#TH Aboveground dry weight (g/row)  6.17#0.25a  6.97#2.67a  3.94x0.57b  5.96+021a  3.67+ 0.30b  7.31x0.90 a
FFRIF“ i Grain yield (kg/row) 0.51£0.03b  0.53£0.02b  0.34£0.03d  0.52+£0.03b  0.41£0.04 ¢ 0.60+0.05 a
TR 100-seed weight(g) 91.28+4.26 bed 93.19+3.14 abc  88.63£2.89 de  94.33+2.88 ab  87.40+1.84 d  98.03+1.70 a

92—24. 75 5 i 92—24, Variety of 92—24; 92—24/W. 92—24 5 /NZZ [A]YE, 92—24 and wheat intercropping; YD324. = & 324,
Yundou324; YD324/W. = 324 5/NEZHIfE, Yundou324 and wheat intercropping; FD6: K 6 %5, Fengdou6; FD6/W. JKUE 6 55 /N37 [H]fE,
Fengdou6 and wheat intercropping. & H [RIf TR A FHE /R 22 573 .3 (P<0.05)
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Fig. 2 Effects of different varieties faba bean intercropped wheat on index of faba bean fusarium wilt
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SR M YRR FH S B 4 S e | DRI AWCD i AT i 3 A is k2 ISR 7 d, RE 24 h

http ; //www.ecologica.cn



6 S % 36 &

E 18
E DM a
w23 0 T
ﬁg’a 14+ b a a
®CH 12|
RET ! 7
2% 10
E5% ¢l b
§%§ bcbc N
S 2r
é 0 1 1 1 1
9224 YD324 92-24 YD324 FD6 9224 | YD324 | FD6
krm% kﬁ@% RIRAIN

717“ fif ] Disease occurance stages

E3 ARG&MEES/NEEMENEERERIIEHENIZIG

Fig. 3 Effects of different varieties faba bean intercropped with wheat on faba bean rhizosphere fusarium oxysporum amount
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Fig. 4 Different varieties faba bean intercropped with wheat on AWCD value of faba bean rhizosphere
M92—24 . 92—24 Hiff, 92—24 monocropping; 192—24; 92—24 5/NF []/E ,92—24 and wheat intercropping; MYD324 . = & 324 PifE
Yundou324 monocropping; 1YD324 . = 324 55 /N A 4E , Yundou324 and wheat intercropping; MFD6 R 6 5 BAfE , Fengdou6 monocropping;
IFD6: X5 6 5 5/NEZ{E, Fengdou6 and wheat intercropping
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Table 2 Effects of intercropping on fungi diversity index and richness index of faba bean rhizosphere

7 L A e A Shannon ZFEPEFE %L FHBETREL
Faba bean varieties Plant pattern Shannon diversity index( H) Richness index(.S)
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Fig. 5 Principal Component analysis of fungi community structures in different varieties faba bean intercropped with wheat system
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Fig. 6 Effect of different varieties faba bean intercropped with wheat on invertase activity in faba bean rhizosphere
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Fig. 7 Effect of different varieties faba bean intercropped with wheat on urease activity in faba bean rhizosphere
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Fig. 8 Effect of different varieties faba bean intercropped with wheat on catalase activity in faba bean rhizosphere
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