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Effect of different VAMF on red clover (Trifolium pratense L. ) in

utilizing organic phosphorus

SONG Yong-Chun,FENG Gu, LI Xiao-Lin  (Department of Plant Nutrition in China Agricultural Uni-
versity, Beijing 100094,China). Acta Ecologica Sinica,2001.21(9):1506~1511.

Abstract: In order to study the role of VAM hyphae in absorbing phosphorus from organic phosphorus
sources,a pot experiment was carried out under the controlled condition. The pot was separated into three
compartments :root shyphal and balk soil compartments. Root compartment was separated from the hyphal
compartment by a nylon net with 30 pm in diameter. Red clover were planted in the root compartment inoc-
ulated or uninoculated with VAM fungus.Glomus mosseae and Glomus wversiforme respectively combined
with application of Na-phytate or KH,PO, in the hyphal compartments. In control treatments,no phospho-
rus was added. The results showed that mycorrizal infection significantly increased phosphorus uptake of
red clover from different phosphorus sources and growth improved as well. Inorganic phosphorus
(KH,PO,)had better effect on growth of plants than organic phosphorus(Naphytate). Inoculum of Glomus
versiforme was better than that of Glomus mosseae in content of dry weight accumulation. Plant took more
phosphorus from than from Na-phytate than from KH,PO, when inoculated Glomus mosseae sbut plant took
more phosphorusthan from KH,PO, when inoculated Goomus versiforme. The results clearly demonstrated
that efficiency of VAM hyphae in utilizing of organic phosphorus by red clover. The organic P could im-
prove growth of the plants inoculated with defferent VAMF which could play an important role in direct

contribution to plant P nutrition.
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1.7 10% H.O, 10 min s
s 100 o
1.8 s 20~25C, 14 h/d, 8:00
22:00 o
1.9 10 s s 0.5¢g
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2 2
2.1 Table 2 Mycorrhizal infection rate and root length
2 ’ Root length
s Infection rate (%) (m/pot)
Treatment
’ —M +M —M +M
’ Glo- G. versiforme
mus versiforme Glomus mosseae , CK 0e 68.5 a* 66.3¢f  94.5 de
s KH,PO, 0e 52.2b 150.9 b 116.1 b
Na-phytate 0e 63.4ab 177.3 a 150.2 b
’ G. mosseae
’ CK 0e 5.6 b 43.5f  60.0f
KH,PO, Oe 35.2d 96.9d 76.2 e
, Glomus versiforme 42.5%, Na-phytate 0e 43.8 ¢ 116.3 ¢ 98.5d
Glomus mosseae 38.9%. % LSD ,
’ ¢ 3, 5% ( )The LSD method
s was used to test the significance of difference, mean val-
s Glomus ues followed the same letters in a item are not significantly
versi forme 150.9 m different at p=<<0.05. +M ,—M
116.1 m, 23.1%, Glomus mosseae ( )
96.9 m 76.2 m;, 21.4%C  2),
2.2 VA
3 s ,VA ,
o s
, s
s . s s
> > o
s s (
3. s VA o
3 Glomus versiforme Glomus mosseae

H

62. 8% (G. versiforme)
31. 4% (G. mosseae) o

51. 7% (G. versi forme)

2.3

39. 0% (G. moseae) s

VA
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C 4, , Golmus mosseae ( )
( ) s Glomus versi forme ( ) o
3 VA

Table 3 Relative contribution of VAMF and different phosphorus resources to the growth of red clover

Contribution

Contribution of VAMF
of phosphorus sources

Treatment Dry weight . VAMF Contribution Ianease Contribution
increment by P sources
(g/pot) (g/pot) % (g/pot) %
—M +M (+M)—(—M) —M +M —M +M
G. Versiforme
CK 4.51 g 9.34 ¢ 4.83 ¢ 51.7 0 0 0 0
KH,PO, 4.75 1 12.78 a 8.03 a 62.8 0. 24 3. 44 5. 05 26.9
Na-phy tate 4.53 g 11.79 b 7.26 b 61.6 0.02 2.45 0. 44 20. 8
G. mosseae
CK 4.55 ¢ 6.63 e 2.08 e 31.4 0 0 0 0
KH,PO, 4.82 1 7.90d 3.08d 39.0 0. 27 1.27 5. 60 16.1
Na-phytate 4. 61 {g 7.39 de 2.78 de 37.6 0. 06 0.76 1. 30 10.3
4 N

Table 4 Plant phosphorus content and uptake and hyphal contribution with different phosphorus sources

%) (mg/pot)
P content P uptake
Treatment Estimated hyphal contribution
Shoot Root Shoot Root Total mg %

CK—V 0.039 h 0.093 f 1.30 g 19725 3.02
CK+V 0.092 f 0.141 ¢ 4. 30 de 4.84 d 9.14 6.12 67.0

KH,PO,—V 0.053 g 0.128 d 1.38 g 1.78 1 3.16
KH,PO,+V 0.104 e 0.157 be 8.56 b 7.15¢ 15.71 12.55 79.9

Na-phytate—V 0. 048 gh 0.107 e 1.34 g 1.75 1 3.09
Na-phytate+V 0.138 cd 0.169 b 10.21 a 7.41 be 17.62 14.53 82.5

CK—M 0.044 gh  0.0861 .28 g 1.66 fg 2. 94
CK+M 0.092 f 0.169 b 3.86 e 4.13 de 7.99 5.05 63.2

KH,PO,—M 0.055 ¢g 0.12d 1.31 g 1.72 3.03
KH,PO,+M 0.145 ¢ 0.200 a 7.79 be 4.98 d 12.77 9.74 76.3

Na-phytate—M 0.051 g 0.110 e 1.29 ¢ 1.68 fg 2.97
Na-phytate+M 0.148 ¢ 0.178 b 7.82 be 3.73 e 11.55 8.58 74.3

* V  Glomus versiforme ;—V .V sM  Glomus mosseae s —M
+M ( )
4 . B
b o
b 9 o
s Glomus mosseae
Glomus versiforme o s

s s . Glomus versiforme
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s Glomus mosseae o
2.4
5 s
(CK)
o s
. Glomus mosseae 3. 53 mg/pot, 20.76% ,
6.83% ; Glomus versi forme
6. 43 mg/pot, 37.83%.
11.64%.
5
Table 5 Phosphorus recovery of different phosphorus resource
(mg/pot) %
P uptake from phosphorus sources P recovery
KH,PO, Na-phytate KH,PO, Na-phytate
Treatment
Uptake Contribution Uptake Contribution ~ Recovery Hyphal Recovery Hyphal
(mg/pot) (mg/pot) (mg/pot) (mg/pot) %) increment %) increment
-M  0.09c 0.03 ¢ 0.53 0.18
+M 4.78 b 4. 69 3.56 b 3.53 28.12 27.59 20. 94 20.76
~V  0.ldc 0.07 c 0. 82 0.41
+V 6.57 a 6.43 8.48 a 8.41 38. 65 37.83 49. 88 49. 47
% 17 mg/pot
3
, LLg~ae] Glomus
versi forme s Glomus mosseae o
s o
, s 3
o s s
49.47%C 5,
6. 12 mg/pot( Glomus versiforme) 5. 05 mg/pot (Glomus mosseae) ( 4),
3. 06mg/kg., 2.57 mg/pot( ),
50% ( ) VA
o s
s s o
s o
s Glomus mosseae  Glomus versiforme s
s s »Glomus mosseae
» Glomus versiforme o
, , Glomus versiforme 5
s Glomus mosseae 8
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