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Relationship between Arbuscular Mycorrhizal Fungi and
Soil Enzyme Activities of Beach Plum in Fujiabian Hilly Area
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Abstract: To reveal the functions of arbuscular mycorrhizal (AM) fungi to beach plum and soil
enzyme activities, we collected five samples with the rhizosphere of beach plum for each sail
layer (0—10 cm, 10-20 cm, 20-30 cm, 30-40 cm and 40-50 cm) from the Fujiabian hilly
area in April, July and October 2009, respectively. We observed the AM mycorrhizal
structure, determined the AM fungi infection rate, spore density, activities of phosphatase and
urease, and the contents of available P and N in the soil, and analysed the relationship
between AM fungi and soil enzymes. Results showed that AM fungi established a good
symbiotic relationship with beach plum roots, and the symbioses were of vesicle-arbuscular
structure. The 0—20 cm sail layer had the highest rate of AM infection and spore density in
July and October, respectively, which decreased with the increase in soil depth. The AM
fungi infection rate showed significant positive correlation with the activities of acid phospha-
tase, neutral phosphatase and alkaline phosphatase, but no correlation with urease in soil.
The AM fungi spore density demonstrated significant positive correlation with alkaline phospha-
tase and urease in soil. There was a significant positive correlation between spore density and
available P (or N), but no correlation between AM fungi infection rate and available N. Spore
density showed no correlation with AM fungi infection rate. The AM fungi infection rate and
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spore density had obvious spatial and temporal distribution, and were related closely to the
activity of soil enzymes. With AM mycorrhiza, beach plum could grow well on poor hilly

mountains.

Key words: Beach plum ( Prunus maritima) ; AM fungi; Soil enzymes; Spatio-temporal distri-
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A: ¥i¥E; B HESRRMEL; C: FREZ,
A Vesicle; B; Cauliflower arbuscular; C; Septahypha.

B REERESEN

Fig. 1 Mycorrhizal structure of beach plum

a: FHRREE; b: BHFRRER,; c. EFNREE,; d. BHEERES; o AV LEEE,; f. REREE,
a: Glomus claroideum; b Glomus rubiforme; c. Glomus mosseae; d. Scutellospora pellucida; e. Acaulospora
scrobiculata; f. Paraglomus occultum.
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Fig. 2 Spore structure of six species of AM fungi
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Table 1 Spatial distribution of soil enzymes and available N and P in rhizosphere of beach plum
g, REREE THREE WEREE wwe FHP MmN ATEE  ERERE
Soil layer Urease Available P Available N Spore density Mycorrhiza rate
(cm) Month phosphatase phosphatase phosphatase (ug-g—"-h-1) (mg/kg) (u9/9) (N/100 g) (%)
(mg) (mg) (mg)
4 0.71b 0.88b 0.56 ab 11.21¢ 1.51a 7.21 a 51.68 b 27.20 ¢
0~10 7 0.59¢ 0.84b 0.49¢ 12.43 b 1.38b 6.24 ab 32.32 ¢ 58.90 a
10 0.87 a 0.96 a 0.63 a 14.75 a 1.20 ¢ 5.07b 80.57 a 39.50 b
BiE 0.72 A 0.89 A 0.56 AB 12.80 A 1.36 B 6.18 A 54.86 A 41.86 B
4 0.78 a 0.93b 0.65 ab 6.18 ¢ 1.27 ¢ 6.11 a 42.00 a 29.50 b
10~20 7 0.71b 0.65¢ 0.53¢ 7.37b 1.46 b 4.82b 26.52 b 61.30 ab
10 0.83a 1.21a 0.72 a 13.81 a 1.75a 3.97b 51.37 a 70.10 a
HE 0.78 A 0.93 A 0.64 A 9.12B 1.49 A 4.97 B 39.96 B 55.63 A
4 0.74 a 0.81b 0.43 a 3.63b 1.05¢ 6.57 a 21.27 a 24.50 ¢
20~30 7 0.57b 0.74b 0.31 b 3.67b 1.18 b 4.73 b 9.92 b 67.00 a
10 0.69 a 0.93 a 0.46 a 5.52 a 1.70 a 4.16 b 27.40 a 56.70 b
HE 0.67B 0.83B 0.40 B 4.27 C 1.29 B 5.15B 19.53 C 49. 40 AB
5 0.47b 0.69b 0.34b 2.32¢ 1.03 b 5.53 a 12.41 b 27.00 b
30~40 7 0.31¢c 0.52¢ 0.22¢ 6.89 a 1.31a 4.37 b 4.78 ¢ 49.00 a
11 0.59 a 0.86 a 0.49 a 3.44b 1.06 b 4.40 b 20.27 a 41.20 a
HE 0.46 C 0.69C 0.35B 4.22 C 1.11C 4.77B 13.49 CD 41.07 B
4 0.49a 0.66 a 0.44 a 1.71 ¢ 0.94b 9.41 a 10.71 a 17.80 ¢
40~50 7 0.28¢ 0.54b 0.31 b 5.14 a 1.25a 3.97b 2.14b 39.20 a
10 0.35b 0.53b 0.38 a 2.83b 0.72¢ 4.42 b 9.23a 34.40 b
HE 0.37C 0.59C 0.31B 3.23D 1.04CD 5. 70A 8.36 D 30.60 C

&E: AFIBEEFRARAXEFEERARALBEARAGHEZRZREE (p <0.05) ; FARNSFHERFA—LERARAGZEZER
B#( p<0.05) ,

Notes; Data with different capital letters in the same column indicate statistically significant differences at p < 0. 05 between layers
with average of different months, and small letters between different month of the same layer.
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Table 2 Relativity analysis between arbuscular mycorrhizal fungi and soil enzymes, available N, and
available P under the canopy of beach plum

£ FRTEBEFR RS e B B R B sk WA AFEE
Index Acid phosphatase  Neutral phosphatase Alkaline phosphatase Urease Available P Available N Spore density
?@?%‘.‘JE. 0.822* 0.842* 0.889™ 0.991* 0.813* 0.771* 1
Spore density
BRI 0.789* 0.839* 0.757* 0. 360 0.866" -0.470 0.626

Mycorrhiza rate

E: = RRWEZEE p<0.05 AFBFME, « FRWEZEE p < 0. 01 KFARBEMK,

Notes: * means significant correlation at p < 0. 05; #* means very significant correlation at p < 0. 01.
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