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Effect of mycorrhizal inoculation on growth and phosphorus accumulation
of intercropped maize on purple soil
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DUAN Hongping, XIA Yunsheng
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Abstract Arbuscular mycorrhizal fungi (AMF) plays a critical role in phosphorus (P) cycle in the soil-plant system. AMF can
reduce P fertilization amount through improving utilization ratio of P fertilizer and activating soil P availability. Intercropping system
of different crops also increases nutrient uptake and utilization efficiency compared with monoculture system. AMF inoculation in
intercropping system to reduce soil P loss has become a research hotspot. However, the beneficial effects of combination of AMF and
intercropping on plant growth and P accumulation have not been fully understood on the purple soil. In this study, growth and P
accumulation of maize (Zea mays L.) intercropped with soybean on purple soil was studied through a pot cultural experiment under
different root separation ways and AMF inoculation. Three inoculation treatments [no AMF (NM), Glomus mosseae inoculation
(GM), G. etunicatum inoculation (GE)] and three roots separation ways (no separation, nylon net separation, plastic-film separation)
were set up. The study may provide a theoretical basis for exploring P nutrient use efficiency of intercropping system with AMF
technology. Results showed that differences in AMF colonization rate of intercropped maize among different roots separation ways
were not significant under GM treatment, while AMF colonization rate was significantly highest under plastic-film separation and G
etunicatum inoculation (GE treatment). Different AMF treatments showed different effects on intercropped maize growth. GE and

GM treatments under three roots separation ways showed obviously different advantages. Compared to NM treatment, GM treatment
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increased dry biomass and plant height of intercropped maize, improved P uptake under no roots separation; while GE treatment
increased dry biomass, improved P uptake under nylon net separation of roots. Furthermore, P uptake amount of intercropped maize
under AMF inoculation treatments were higher than no AMF inoculation treatments. The shoots dry biomass of intercropped maize
was lower under roots separation treatments than not separation treatment, roots dry biomass showed opposite trend. Whether
inoculating AMF or not, root P content and uptake were significantly higher under roots separation with nylon net, while root P
uptake efficiency was significantly higher under combination of no roots separation and G mosseae inoculation than under root
separation. In conclusion, AMF inoculation could promote plants growth and roots P accumulation, and showed greater advantages
under nylon net separation. Nylon net separation of roots significantly improved growth of maize. The treatment of GE inoculation
plus roots separation with nylon net was the best one for intercropped maize growth and P accumulation, which could effectively
control P loss from slope farmland in the Dianchi Lake Basin.

Keywords Purple soil; Maize (Zea mays L.); Intercropping; Arbuscular mycorrhizal fungi; Roots separation; Phosphorus
accumulation
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Table 1
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Variance analysis of AMF colonization rate and growth indices of maize plants under different AMF inoculation and roots

Dry biomass

Factor Colonization rate  Root length Shoots Roots  Roots/shoots ratio  Plant height
AMF inoculation ol * ** HEE NS NS
Roots separation way * HEE * whx HE NS
x k% skoskosk k% NS * koskosk
AMF inoculation X roots separation way
HAk o HE P<0.001 P<0.01 P<0.05 ; NS **%: P < 0.001; **: P < 0.01; *: P < 0.05; NS: not
significant. The same below.
2.1.1 AMF R
/ , NM
, AMF ,
GM
(P<0.01 P<0.001) 2 , NM GE
, AMF , GE
, / NM ,
GM GM
GE , ) >
GE GM GE ,
, GM
GE GM )3
GE , AMF ,
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Table 2 Colonization rate and growth indices of intercropped maize under different AMF inoculation and roots separation ways

Treatment
. -1
Colonization rate ~ Root length Dry biomass (g-pot ) Roots/shoots Plant height
Roots separation way AMF inoculation (%) (m) Shoots Roots ratio (cm)
NM od 435.5+50.2ab  15.60+2.84bc 2.45+0.11y  0.16+0.04d 73.7+6.3a
No separation GM 47.7+5.0ab 280.8+62.5¢ 18.49+2.70ab 2.71£0.44y  0.15+0.02d 75.3+1.0a
GE 36.6+6.0c 289.4+42 .9¢ 16.00+0.79bc 2.84+0.03y  0.17+0.01d 69.0+5.2ab
NM od 485.8+38.3a 11.06+0.95d 3.01£021b  0.27+0.03a 62.8+4.5bc
Nylon net GM 51.745.6ab  367.1444.2bc  14.29+2.12bcd  3.52+0.38ab  0.25+0.01ab 69.3+8.5ab
separation
GE 45.4+4.7b 508.4+50.3a 21.9842.96a 4.10+0.41a  0.19+0.04cd 77.7¢1.3a
NM od 339.8+64.9¢ 13.80+1.20cd 2.73£0.318  0.20£0.01bcd  71.842.4a
Plastic-film GM 46.4+6.3ab  455.0486.0ab  16.77+3.42bc 3.26£0.43af  0.2040.02bcd  75.5+3.0a
separation
GE 52.1%1.1a 508.6+30.5a 15.76+3.25bc 3.62£0.37a  0.24+0.07abc  57.7+6.3c
NM GM GE Glomus mosseae G. etunicatum P<0.05

(abc xyz afy),

>

NM, GM, GE are treatments of no inoculation, inoculation with Glomus mosseae

and inoculation with G. etunicatum. Different small letters in same column show significant differences at P < 0.05 level. Different letter systems (abc,
xyz, afy) indicate not significant interaction between roots separation way and AFM inoculation. The same below.
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Table 3  Variance analysis of phosphorus indexes of intercropped maize plants under different AMF inoculation and roots separation ways
Shoots Roots
Factor P uptake efficiency of roots
P content P uptake P content P uptake
AMF inoculation HkE * ** *k NS
Roots separation way NS NS Hokk Hxk *K
x ko k3 NS NS *
AMF inoculation x roots separation way
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M ZR43ka75 38 Roots separation way
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Fig. 1 P contents in shoots (A) and roots (B) of intercropped maize under different AMF inoculation and roots separation ways
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Fig.2 P uptake by shoots (A) and roots (B) of intercropped maize under different AMF inoculation and roots separation ways
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