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Effect of arbuscular mycorrhizal fungi on P uptake of maize ( Zea mays L. )
under different growing density
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Abstract: [ Objectives] Improving soil P utilization efficiency for crop by using arbuscular mycorrhizal symbiosis is
one of effective ways to solve contradiction between supply and demand of phosphorus resource in the crop
production. However, studies on mycorrhizal colonization and phosphorus uptake of maize with different growing
density in field have been less concerned. [ Methods] A field experiment was conducted with two planting densities
(5 x10* plants/hm” and 9 x 10* plants/hm’) of maize ( Zea mays L. ). PVC pipes were inserted around maize roots,
and phosphorus depletion and hyphae length density of soil in the PVC compartment were determined to test effects of
arbuscular mycorrhizal fungi on phosphorus uptake of maize. [Results] At the V6 stage, the Olsen-P depletion was
significantly reduced when the planting density was increased, while the increment of the shoot P content (P
absorption efficiency) was up to 20% . With the increase of the planting density, the extraradical hyphae length
density in the rhizosphere was decreased by 4% at the V6 stage, while the hyphae density in the bulk soil was
increased by 37% . The contribution of extraradical hyphae to Olsen-P depletion was significantly increased by 22%
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under the higher planting density condition. [ Conclusions] These results indicated that P uptake of maize was

dependent on AM symbiosis when the planting density was increased, because of the mycorrhizal colonization,

extraradical hyphae density and P uptake were significantly enhanced, comparing to the low planting density.
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Fig.1 The schematic diagram of the PVC device and treatments in field
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®1 AEMBEZET Olsen-P SEMELZE(KTH)
Table 1 Olsen-P concentration and hyphae length density in different planting density at the V6 stage

Olsen-P(mg/kg) T 229 % Hyphae density(m/g)
A — — AOlsen-P — —
PR 5 FERR PR 1 PR 5 FERR PR -4
Treatment (mg/kg)
Rhizosphere soil Bulk soil Rhizosphere soil Bulk soil
90 K 12.96 a 14.33 a 1.37 a 8.02 a 7.19 a
50 K 9.01 b 9.10 b 0.09 b 8.32 a 5.26 a

7 (Note) « [A]ZN 5045 5 A [6) B e 7R S 6] Floke 2 B2 18] 25 553K 5% .35 7K F Values followed by different letters in a column are significant

between different densities at the 5% level.
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Fig.2 Effect of the planting density on the shoot biomass,yield (A) and P content (B) of maize
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