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Crop Yield, Rhizosphere Enzyme Activity, and Soil Fertility as Affected by
Peanut/Maize Intercropping

ZHAN Liugi, GUO Shengyao, HUANG Jiahua, LONG An, CHEN Jianhong '

(Quanzhou Institute of Agricultural Sciences, Quanzhou, Fujian 362212, China)
Abstract: [ Objective] Effects of peanut/maize intercropping on crop yield, rhizosphere enzyme activity, and nutrients in
soil were studied. [Method] In a field experiment, Quanhua 557 peanut and Xuetian 7401 maize plants were cultivated either
separately or under intercropping. The resulting crop yields as well as the nutrient content and enzyme activity in the
rhizosphere soils were monitored at different growth stages of peanut monoculture, maize monoculture and peanut/maize
intercropping for a correlation analysis. [Result] (1) In comparison with monoculture, peanut intercropped with maize raised
the rhizosphere urease activity by 4.7% at peanut flowering stage, and by 5.0% at pod setting stage. For maize, the increases at
the stages were 2.6% and 4.3%, respectively. (2) During seedling, flowering/needle setting, and maturation of the peanut
plants, the acid phosphatase activities in soil were 8.0%, 13.0%, and 34.7%, respectively, higher under intercropping than
monoculture. For maize, the activities rose by 11.1%, 19.6%, and 6.4%, respectively. (3) In the seedling, flowering/needle
setting, pod setting, and maturation of peanut plants, the invertase activity in soil increased 1.5%, 21.5%, 11.2%, and 6.4%,
respectively, by the intercropping. In those stages of maize plants, the increases were 46.4%, 33.8%, 27.3%, and 11.1%,

respectively. (4) At peanut maturation, the contents of alkali hydrolyzable nitrogen and available potassium in the intercropped
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rhizosphere soil were 15.11% and 5.66%, respectively, higher than those of maize monoculture, while the contents of alkali
hydrolyzable nitrogen, available phosphorus, and available potassium 3.42%, 13.17%, and 11.39%, respectively, higher than
those of monoculture. (5) A significant correlation existed between the alkali hydrolyzable nitrogen and the activities of acid
phosphatase and sucrase, as well as between the available phosphorus and the activities of acid phosphatase and sucrase, in soil
when the peanut plants were flowering and needle setting (P<<0.05). At the pod setting stage, it was one between the alkali
hydrolyzable nitrogen and the invertase activity (P<< 0.05), and another between the available potassium and the acid
phosphatase (P<<0.05). At maturity of peanut, available potassium in the rhizosphere soil correlated significantly with catalase
activity (P<<0.05). (6) The intercropping generated 48 217.50 yuanhmf2 in revenue, which was 8 842.50 yuan~hm72 more than
the peanut monoculture or 3 157.50 yuan-hmf2 more than the maize monoculture. [ Conclusion]

The peanut/maize

intercropping significantly increased the enzyme activity and nutrient contents in the rhizosphere soil as well as the economic

37 %

return over monoculture of either crop.
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Fig. 1 Schematic diagram of peanut/maize intercropping
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Fig. 2 Effect of peanut/maize intercropping at different stages of plant growth on soil urease activity
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Fig. 3 Effect of peanut/maize intercropping at different stages of plant growth on soil acid phosphatase activity
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Fig. 4 Effect of peanut/maize intercropping at different stages of plant growth on soil invertase activity
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Fig. 5 Effect of peanut/maize intercropping at different stages of plant growth on soil catalase activity
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23 FREIBHILIRS S SEFEMEEX S S, TR RS R RS A B IEA R R (P<
W A8 2E FOK RME B[R] B 399 1 9 55 43 15 1 e g 0.05); BN SMRIERFFRMH LR E IEACKR (P<
VeSO BT, 8558 (R 1) R, 7EdE 0.05), TEAEA Y], HACEN 5 i S AL SR A7 2
A R SR O SR TG VA SCE S o TEAEATT FIEAKRK AR (P<0.05). HMEATIL, TEAELERARILE
FET R, B S PRV W A . R A A 7, LIRS R SRR AR E —E KR
IEMRKFR (P<005); A RWE 5 IR IEBE R 6 24 TEEREEX=EREFHEHFIT
RERERG AP 7E 5 IEA R R R (P<0.05). TEAELES AEHE FOK TR X 77 4 J 22 55 3 B 52 0 UL 3% 2,



K5 i
# 8 10 MBS A RN LIREEE . Ay AN E YR 991
%1 TEALMRS SEEM RS
Table 1 Correlation between soil nutrients and enzyme activities at different stages of plant growth
I 34 T H iR it R R T HEWE A HEMNERE
Stage Item Soil urease activity ~ Soil acid phosphataseactivity ~ Soil invertase activity ~ Soil catalase activity
PR p ] TR -0.825 -0.176 —0.801 0.809
Peanut seedling stage Alkali hydrolyzable nitrogen
A 0.932 0.913 0.946 0.031
Available phosphorus
A —0.731 0.027 —0.702 0.888
Auvailable potassium
TEAETFAE T4 AR 0.907 0.956* 0.954* 0.947
Flowering and needle Alkali hydrolyzable nitrogen
setting stage of peanut
A 0.852 0.984* 0.983* 0.903
Available phosphorus
A —0.562 0.135 0.140 —0.469
Auvailable potassium
TS5 3 AR 0.546 0.826 0.952%* -0.133
Peanut pod setting stage ~ Alkali hydrolyzable nitrogen
A 0.529 0.837 0.946 -0.153
Available phosphorus
Ve 0.232 0.968* 0.794 —0.459
Auvailable potassium
TEAE ) TR ~0.884 ~0.054 0.923 0.454
Peanut maturity Alkali hydrolyzable nitrogen
A 0.835 0.901 -0.105 0.563
Available phosphorus
R 0.212 0.947 0.621 0.980*
Available potassium
*HP<0.05, **AP<0.01.
*means P<<0.05; **means P<<0.01.
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Table 2 Effects of peanut/maize intercropping on crop yield and economic benefits
il Fei SRy &
Treatment Yield/ (kg-hm ) Unit Price/ (Yuan'kg") Benefit/ (J6-hm >)
BVEREA: (JRAE557) Peanutmonoculture (Quanhua 557) 3937.50 10.00 39375.00
F/EERK (Fiflf7401) Corn monoculture (Xuetian 7401) 9012.00 5.00 45060.00
[AlfEfEAE (JR1E557)  Intercropping peanut (Quanhua 557) 1900.50 10.00
48217.50
[A/EEK (FHH#7401) Intercropping corn (Xuetian 7401) 5842.50 5.00
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