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Response of N and P absorption on Broussonetia papyrifera seedlings to inoculate

Vesicular-arbuscular mycorrhizal fungus
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Abstract An experiment was conducted that Glomus mosseea  Glomus versiforme and Glomus. diaphanum were inoculated to
Broussonetia papyrifera seedlings with single inoculation co-inoculation and non-inoculation. Three months later

concentrations of nitrogen and phosphorus and soil enzyme activities seedlings were measured. The results showed that
nitrogen concentration of host plants was increased significantly in root stem and leaf comparing with none-inoculated the
order was root < stem < leaf. Nitrogen concentration was significantly or extremely difference between inoculating and none
disposals except for stem in treatment of Glomus diaphanum. AM fungus increased absorption of phosphorus in root and

stem. Concentration of phosphorus in leaf decreased except for the co-inoculation plot but was not clear in M + and M -
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11 Broussonetia papyrifera AM 4841

. The order of phosphorus absorbability was root > stem < leaf. Activities of four kinds of soil enzymes Polyphenol oxidase

Protease Alkaline phosphatase Peroxide hydrogenase increased and activities of Protease and Alkaline phosphatase were
significant difference between inoculation and none disposals. A significant correlation was found between nitrogen
concentration with Protease and Alkaline phosphatase phosphorus concentration was correlated with Polyphenol oxidase.
We conclude treatments of inoculation on AM fungus increase contents of N and P host plant with biomass and soil enzyme

activites.

Key Words AM fungus Broussonetia papyrifera nitrogen and phosphorus absorbability

AM Arbuscular mycorrhizal fungus AM
AMF I
4 5
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8~12 AM
NP AM
2.1
Glomus mosseea 300 /20g GM Glomus versiforme 1000
/20g GV Glomus diaphanum 900 /20g GD
Broussonetia
papyrifera 1
1
Table 1 Physicohemical characteristics of soil on the experiment
, Alkali . .
Organic Available Available  Exchangeable Total Total .
pH . hydrolysable . A . Total nitrogen Water
contaminant i potassium phosphorus calcium potassium phosphorus n wefficient
% nitrogen mg /ke mg /ke mg /kg o /ke o/ke ¢/kg coefficien
mg/kg
6.815 2.674 68.355 108.415 1.7615 2326.4 14.625 0.4655 1.337 0.943
2.2
M + M - Single-inoculation Co-
inoculation CI 5 10% H,0, 20 min 3
5% 4 ml/m’ 0.14 MPa 124 ~126 C lh
30 min 1.5 kg/ 190 mm x 150
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mm
M + @ GM GV GD 20g
5 I @ 20g
5 © @
CK M - AM @ GM GV GD 20g
20g 0.14 MPa 124 ~126 “C 20 min 20g
200 ml 10 min 10 ml
5 @) 20 ¢ 0.14 MPa 124 ~126°C 20 min
20 g 200 ml 10 min 10
ml
2.2.1.1
2.3
NP 3
80C N BiiCHI Distillation Unit B-324
P " Catalase
Protease PRO. Alkaline phosphatase ALP.
Polyphenol oxidase PPO. 1 2550
15
2.4
SPSS 11.0
3
3.1 AM
3 2 GM GV GD (CI4 CI
83.41% 68.05% M- 0
4 ClI
3.2 AM
GM GV GD 3
P <0.05 AM CI >GD >GM > GV GM

2.55 GV 4. 80 GD 3.02 CI

6.48 AM
AM
3
3.3 AM N
1 AM
N CK

2

Table 2  Effects of colonization rate on Broussonetia papyrifera

seedlings in different inoculation disposals mean + SE

Colonization rate %

Disposals M + M-
GM 76.50 £4.61 a 0
GV 71.63 £3.30 a 0
GD 68.05+5.12 a 0
CI 83.41 +4.37 b 0
a b

Differences means non-significant when

“a’ or'b’ arethe same letters otherwise menas significant between M +

and M — treatments in this table 2 the same below
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11 Broussonetia papyrifera AM 4843
AM N < <
GM N 75.96% 82.58%

17.33% GV N 197.71% 84.10% 73.71% GD

242.77% 18. 14% 107. 53% 499. 48%
38.85% 32.93% AM N

N
3 AM

Table 3 Effects of biomass on Broussonetia papyrifera seedlings inoculated AM fungus mean + SE

GM GV GD CI
M + 0.3824 +0.0742 a 0.3682 +0.0736 a 0.4783 £0.0937 a 0.9768 £0.1713 a
M - 0.1499 £0.0759 b 0.0767 £0.0151 b 0.1581 £0.0382 b 0.1508 £0.0257 b
SPSS GD N M + M - M + M -
P <0.01 AM N
3.4 AM P
2 P
M+ M- M+ M- CK P
P GM GV
P <0.05 P GM CK
AM P P M + M - P
> < GM 23.19% GV 29.41% GD 29.64%
GM 38.37% GV
48.46% GV 4.71mg/g  4.661mg/g CI
55.08% GD
AM P
3.4 AM
14
M+ M- P <0.05
CI GD
GV 4. 3.2 N
AM
N
3.5 N P
5 N P
R=0.627 R=0.468 N P
N P <0.05
P>0.05 N N
P P <0.01
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Fig. 1 Effects of nitrogen absorption of Broussonetia papyrifera seedlings in different inoculating treatment mean + SE
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Fig. 2 Effects of phosphorus absorbtion on Broussonetia papyrifera seedlings in different inoculating treatment mean + SE
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Table 4 The effects on soil enzymes activities in different inoculating disposals to Broussonetia papyrifera seedlings

Disposals Polyphenol oxides Proteas Alkalinep hosphata Peroxide hy-drogenas
mg/ 2h g mg/ 24h g mg/ 24h g ml/ 20min- s
GM M+ 0.0071 a 0.3166 a 0.3172 a 0.5844 a
M- 0.0070 a 0.2465 b 0.2346 b 0.5984 a
GV M+ 0.0089 a 0.2896 a 0.3168 a 0.6312 a
M- 0.0073 b 0.2376 b 0.2213 b 0.6132 a
GD M+ 0.0093 a 0.3128 a 0.3156 a 0.6113 a
M - 0.0089 a 0.2356 a 0.2189 b 0.6000 a
Cl M+ 0.0092 a 0.3295 a 0.3248 a 0.6121 a
M- 0.0088 a 0.2241 b 0.2368 b 0.6072 a
5 Spearman’s

Table 5 Spearman’s correlation between colonization rate and soil enzymatic activeties with concentration of nitrogen and phosphorus

http //www. ecologica. cn

Total N Total P
Colonization Polyphenoloxidas Proteas  Alkalinep Peroxide
rate Polyphenol hydrogenas
Root Stem Leaf Root Stem Leaf oxidas hosphata
e 1 0.824* 0.736* 0.837" 0.769" 0.697* 0.589 0.627 0.764" 0.783" 0.468
Colonization rate
Total N Root 1 0.643  0.810" 0.595 0.476 -0.167 0.524 0.810" 0.714~ 0.548
Stem 1 0.619  0.405 0.524 -0.452 0.357 0.69 0.786* -0.048
Leaf 1 0.476  0.405 -0.19 0.548 0.738* 0.762" 0.286
Total P Root 1 0.881** 0.381 0.857 " 0.286 0.143 0.548
Stem 1 0.429 0.619 0.357 0.095 0.119
Leaf 1 0.262 -0.214 -0.619 0.024
1 .31 . 571
Polyphenol oxidas 0-3 0.333 0-5
Proteas 1 0.833" 0.048
1 .11
Alkaline hosphata 011
. 1
Peroxide hydrogenas
*P<0.05 % % P<0.01
4
AM N P
AM
16
17 18 19
PN AM NH,
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