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Nitrogen uptake facilitation in soybean/maize intercropping system
inoculated with rhizobium and arbuscular mycorrhizal fungi

LI Shu-min, WU Fan
(Resource and Environmental College , Northeast Agricultural University, Harbin, Heilongjiang 150030, China)

Abstract : Pot experiments with different root barriers between maize and soybean were carried out to investigate the
effects of rhizobium, arbuscular mycorrhizal fungi and interaction of rhizobium and arbuscular mycorrhizal fungi on
nitrogen uptake in a soybean/maize intercropping system. The results show that under the dual inoculation with
Glomus mosseae and soybean rhizobium SH212, biomasses, nitrogen contents of soybean and associated maize are
significantly increased. On the average, the nitrogen uptakes by soybean/maize intercropping system inoculated
with both microorganisms are increased 22. 6% , 24.0% and 54.9% compared to those of the inoculated with
arbuscular mycorrhizal fungi, rhizobium and control respectively. Soybean facilitates nitrogen uptake of the inter-
cropping maize. Arbuscular mycorrhizal colonization of the intercropping maize and nodule numbers of the inter-
cropping soybean are increased significantly. These are the main reasons that net increases of nitrogen uptake by
maize under the mesh barrier and no barrier treatments are 1. 8 and 2. 6 times than that of the control. And the net
increases of N uptake by maize under the dual inoculation treatments are 1.3 and 1. 7 times than that of the control
respectively. These results suggest that the inoculation with both microorganisms in the intercropping system could
improve soil nutrition efficiency and enhance productivity of the intercropping system by the synergy effects of rhizo-
bium and arbuscular mycorrhizal fungi.
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Table 1 Effect of different root barriers and inoculation on root and shoot dry weights of soybean and maize

fh K Soybean T Maize
Treatments #1 3 Shoot ¥ Z Root s &8 Shoot L Z Root

CK SE4:41h% Solid barriers 5.97 +£0.56 a 2.38+0.24 a 8.22+0.39 a 4.72+£0.39 a

JE ¥ M 43-B% Mesh barriers 5.88+£0.53 a 2.35+0.12 a 8.42+0.45 a 4.98 +0.77 a
43R No barriers 5.89 +£0.46 ab 2.32+0.16 a 8.57+0.55 a 5.12+£0.31 ab

SH212 SE4:41h% Solid barriers 6.32+0.41 ab 2.49+0.24 a 9.31+0.83 ab 5.89 +£0.67 ¢

JE &M 43BR Mesh barriers 6.37 £0.50 ab 2.46 £0.27 a 9.42+0.04 abc 6.01 £0.44 ¢

A4 No barriers 6.31+ 0.46 a 2.42+0.29 a 9.76 £0.24 abc  6.03 £0.57 ¢
G.m. SE4/3 P8 Solid barriers 6.36 £0.73 abe 2.50+0.29 a 9.33 £0.50 ab 5.84 £0.45 be

JE M43 BE Mesh barriers 6.32 +£0. 60 abe 2.52+0.28 a 9.47 £0.54 abc  6.06 £0.57 ¢

A4 No barriers 6.28 +£0.45 abe 2.44+0.26 a 9.71 £0.81 abc  6.28£0.37 ¢

SH212 + G. m. SE4/3 P8 Solid barriers 6.34 +£0.20 abe 2.57+0.26 a 10. 65 £0. 87 be 7.17£0.54 d
JE M43 BE Mesh barriers 6.50 +£0.47 be 2.54+0.16 a 10. 81 £0. 77 be 7.33+£0.59d

A4 No barriers 6.56 +0.98 ¢ 2.53+0.13 a 11.00 +£0. 80 ¢ 7.58 £0.61d

{25 Inoculation ® ns % % —

BB 772 Root separation
PP x 4385 2% Inoculation x Root separation

ns

ns

ns

ns

ns

ns

ns

ns

¥ (Note) : [EFIEIRG A F R REFIK 5% BEKF Values followed by different letters in a column are significant at 5% level. ns F/N

A3 B EKF No significant difference; * and * * 43 FIFRAR 5% Fl 1% B F/KF Mean significant at 5% and 1% levels, respectively.
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Table 2 Effect of different root barriers and inoculation on arbuscular mycorrhizal fungi colonization of soybean and maize
K5 Soybean E K Maize
ham RYSE  RYEE  MEFEE RPEE RERE ABFEE
Treatments Infection Infection Arbuscular  Infection Infection Arbuscular
frequency intensity abundance frequency  intensity abundance
(F %) (M %) (A %) (F %) (M %) (A %)
CK 524243 Solid barriers 0 0 0 0 0 0
JEe v ™43 Mesh barriers 0 0 0 0 0 0
A 4388 No barriers 0 0 0 0 0 0
SH212 524243 Solid barriers 0 0 0 0 0 0
JEe v ™43 Mesh barriers 0 0 0 0 0 0
A 4388 No barriers 0 0 0 0 0 0
G. m. SE447 Solid barriers 100b 51.0x2.7d 17.7x1.9¢ 100b 58.0x2.2b 41.0+3.8 be
JE ¥ M 4rB% Mesh barriers 98.3 £0.8 b 44.9x2.1¢ 13.4x1.3 b 100 b 62.3£3.1be 39.3+£3.4b
AN41B% No barriers 99.6+0.5b 35.1+£3.9b 16.5+1.6 bc 100b 63.8+3.2c¢ 457 +2.5 cd
SH212 + G. m. 5E443F@ Solid barriers 100b 59.6+3.4e 37.5+£3.9d 100b 63.8+1.8 ¢ 43.8+3.8 bed
JE ¥ M 4r% Mesh barriers 100b 53.7+£1.9de16.5+1.4bc 100b 62.3+1.3bc 49.6+2.0d
AN41B% No barriers 100b 49.0£3.7¢d16.3+£1.7bc 100b 64.2+1.5d 46.1+2.4 cd
3EF Inoculation * ok &k EE &k % % % %
41BE 52 Root separation ns ns * % % ns *
$EFP x 43BB 72X Inoculation X Root separation ns ns ns &k ns ns

¥ (Note) : [EFIEIRG A F R REFIK 5% BEKF Values followed by different letters in a column are significant at 5% level. ns F/N
A3 B EKF No significant difference; * and * * 43 FIFRAR 5% Fl 1% B F/KF Mean significant at 5% and 1% levels, respectively.
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Table 3 Effect of different root barriers and inoculation on N contents in roots and shoots of soybean and maize

fb KX Soybean T2k Maize
Treatments #1 3 Shoot ¥ Z Root s &8 Shoot L Z Root
CK 5447 BE Solid barrier 19.8 £1.1a 18.9+1.4 ab 11.6 £0.99 a 14.2+1.0 a
JE o’ 43 [ Mesh barrier 19.6 £1.1a 19.6 +0.8 ab 12.1+0.7 ab 14.3+0.7 a
AN453+F& No barrier 19.5+0. 8 a 18.7+£0.9 a 13.2 £0.9 abc 14.5+0.7 a
SH212 5E447 [ Solid barrier 20.7 +2.2 ab 19.9 £0.9 abe 14.1 £0.6 bed 15.5+1.2 abe
JEJE ¥ 43 f@ Mesh barrier 20.5+1.1ab  20.3%1.1 abe 15.2 £2.0 cde 15.8 £1. 0 abed
4rF@ No barrier 20.4+1.4a 19.5£1.5 ab 16.0 £0.8 de 15.4£2.0 ab
G.m 5447 BE Solid barrier 20.1+£1.0a 20.4 £1.1 abe 13.6 1.4 be 15.8 1. 0 abed
JE o’ 43 [ Mesh barrier 20.2+1.2a 20.5 +£1.0 abe 16.0 £0.8 de 15.5+1.1 abe
A43BE No barrier 19.8+0.03 a 19.9 £1.2 abe 16.6 2.0 d 16.3 1.2 bed
SH212 + G. m. 5E447 [ Solid barrier 22.9+1.3 ¢ 23.4+2.2d 15.8£1.8 de 17.3+1.2 cde
JEJE ¥ 43 f@ Mesh barrier 2.7+1.5¢ 21.7+1.1 cd 16.9+1.0d 17.5x1.1 de
4rF@ No barrier 22.4+0.7bc  20.8+1.1 be 16.8 £0.8 d 18.5+1.0e
3EFh Inoculation ® % % % % % * %
BB 772 Root separation ns * % % ns

PP x 43FE 5 3% Inoculation x Root separation

ns

ns

ns

ns

1 (Note) : [FFIBIRIG AN FRFERZERIE 5% B3E/KF Values followed by different letters in a column are significant at 5% level. ns F7n
Fik B FEIKF No significant difference; * and * * 43:3|FRR 5% Fl 1% B E /KT Mean significant at 5% and 1% levels, respectively.
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