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Abstract: [ Objectives ] This article explored effects of inoculating arbuscular mycorrhizal fungi (AMF) and
different root separation methods on plant growth, nitrogen (N) uptake and available nitrogen content in soils.

[ Methods ] Two mycorrhizal treatments [without inoculation (NM) and with inoculation of Funneliformis
mosseae (FM)] and three root separation methods (no separation, partial separation and full separation) were
set up, and N uptakes by intercropping plants and available N contents in red soils were determined.

[ Results ] Results showed that the roots of maizes and soybeans were all infected by FM fungi, the mycorrhizal
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colonization rates were the lowest under the partial separation treatment. The root separation methods had obvious
influence on the mycorrhizal dependency of maize and soybean, and the mycorrhizal dependency of soybean was
increased along with the increase of intercropping interaction strength. Compared to the NM treatment, the FM
inoculation increased the shoot and root biomass significantly regardless of the roots separation methods, and the
shoot biomass of maize inoculated with FM was 11.7% to 81.4% higher than the NM treatment and the root
biomass of the FM treatment was 18.8% to 166.7 higher than the NM treatment. The biomass of soybean was
significantly decreased by the FM inoculation under root separation conditions. Under the same root separation
way, FM inoculation increased the N uptake of maize plants and N uptake efficiency of roots obviously. Under
no-separation condition, the N uptake by soybean shoots was increased by the FM inoculation significantly, but
those were decreased under the partial separation and full separation conditions. Under the partial separation way,
the N uptake by soybean roots was significantly decreased by the FM inoculation, and those were also decreased
under the no-separation and full separation conditions. The N uptake efficiency of soybean roots under FM
inoculation was increased under the partial separation condition, but it was decreased obviously under the full
separation condition. The N uptake efficiency of soybean roots was the lowest under the NM and no-separation
condition in all complex treatments. The available N contents in soils were significantly and negatively correlated
with the N uptakes by maize and soybean plants. [ Conclusions ] The interactions between AMF inoculation and
root separation methods could affect the growth and N uptake of maize and soybean in different degrees, and
could also influence the available N contents in soils. Among all compound treatments, the enhanced effect of the
combination treatment of the AMF inoculation and partial separation on maize and soybean growth and N
utilization was the largest, and it could also decrease the available N contents in soils.
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Table 1 Variance analysis of colonization rate and growth indices of maize and soybean plants under the FM inoculation
and different root separation methods

H R K Ho TR WEFE MR
fib Colonization rate Root length Shoot biomass Root biomass Root/shoot ratio
Treatment Bk kY Bk kw Bk k¥ kK K® Bk kW
Maize Soybean Maize Soybean Maize  Soybean Maize Soybean Maize Soybean
AL Tnoculation sk ook ok ok sk NS ok * * NS
[EARALFE Root separation * ® wk * NS ok ok e wkok NS
FERNAL IR > FRARAL 3R

* * kk

Inoculation x root separation

kkok

kk kskk k% *

# (Note) : ***—P<0.001; **P—<0.01; *—P<0.05

; NS—A I3 No significance.
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Table 2 Effect of the FM inoculation on colonization rate and plant growth of maize under different root separation methods

# Factor iR K H: ¥ Biomass (g/pot) ;
.. 56k Lt
B b PR bR Colomzoatlon rate Root length b 13 RE Root/shoo ratio

Root separation  Inoculation treatment %) (m/pot) Shoot Root
] NM Oc 296 +76 ¢ 52+0.6 de 1.6 +0.1 be 0.30+0.05b
No separation FM 45+2a 378 =36 ab 72404 ab 19402b 0.26 £ 0.03 be
i NM 0c 166+ 16d 6.0 +0.6 cd 13+03¢ 021+0.03c
Partial ti

artial separation M 41+4b 412+52a 6.7+0.6 be 17403 be 0.26 + 0.03 be
SE4 4y IR NM Oc 321+ 17 be 43+03e 12+02¢ 0.29+0.04 b
Full separation FM 48+3a 444+39a 78+1.0a 32+05a 0.41+0.05a

# (Note) : NM—ANZFH Without inoculation; FM—EF With inoculation of FM. [F] 514l J5 AS [ 7Bk e /m AL PRI 22 57 .3 (P < 0.05)
Values followed by different letters are significantly different among treatments (P < 0.05).

*R 3 TEIFRIRALIETHEM FM 3 X EIREREREKRE KRR
Table 3 Effect of the FM inoculation on colonization rate and growth conditions of soybean under
different root separation methods

P2 Factor SRR g 44 H Dry biomass (g/pot) —

BE AR AT Befhbam Colonization rate Root length S HE Root/shoot ratio

Root separation  Incoculation treatment %) (m/pot) Shoot Root

N ] NM 0d 119+8b 2.94+0.24cd 0.53+0.01b 0.18 +£0.02 ab
No separation M 48+4a 123£22b 3.95+0.12a 0.65+0.02a 0.16 + 0.01 abc
it NM 0d 186+23a 3.61£0.05 ab 0.67+0.08 a 0.19+£0.02a
Partial separation FM 3+8c 51+11¢ 3.1640.04 ¢ 0.49+0.02 b 0.16 % 0.01 be
SERI I NM 0d 174+8a 3.31+0.41 be 0.49+0.03 b 0.15+0.01 ¢
Full separation FM 41+6b 109+15b 252+034d 0.41+0.01 c 0.17 + 0.02 abc

¥ (Note) : NM—ANEF Without inoculation; FM—4ZFf With inoculation of FM. [R5 5 AS[F] F=AE R A PR A 22 57 5 2 (P < 0.05)
Values followed by different letters are significantly different among treatments (P < 0.05).
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Fig. 1 Mycorrhizal dependency of maize and soybean
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Table 4 Variance analysis of nitrogen indexes of maize, soybean and soil available N under the FM
inoculation and different root separation methods

i b PR W AR A eV UG ES A
fib N uptake of shoot N uptake of root N uptake efficiency of root Soil available N
Treatment Tk *E Tk *G Tk *E Tk PN

Maize Soybean Maize Soybean Maize Soybean Maize  Soybean
E‘%fﬂpﬂ}ﬂ Tnoculation kK NS skokok koK koK NS skokok sk
[EARALFE Root separation *% *% NS Hokok NS * *% wokok
R + FRAR A B

k3 sksksk * * * * kkk kkk

Inoculation + root separation

¥ (Note) : **#*—P<0.001; **P—<0.01; *—P<0.05; NS—AEE No significance.
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