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Rhizospheric Niche of Beach Plum Seedlings Colonized by
Arbuscular Mycorrhizal Fungi
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2. College of Life Science Nanjing University ~Nanjing 210093)
Abstract: A greenhouse pot experiment was conducted to investigate the impact of AM fungi inoculation on the soil

micro-eco in the rhizosphere of beach plum ( Prunus maritima) seedlings. We selected three species of AM fungi Glomus
mosseae G. etunicatum and G. diaphanum to infect the seedlings and determined the infection rate of AM fungi plant
biomass number of microorganisms in the rhizosphere soil pH enzyme activity of soil N and P nutrients in the
rthizosphere. The results showed that the all three AM fungi formed mycorrhizal compound with the host plant. G. mosseae
and G. etunicatum had higher infection rate than G. diaphanum and their infection rates were 50. 4% and 48. 3%
respectively. The biomass of seedlings infected by the two AM fungi was 1.74 and 1.73 times of the control respectively.
AM mycorrhizae impacted microbial populations around the roots and the number of bacteria actinomycetes and nitrogen—
fixing bacteria on the root surface increased significantly. AM fungi accelerated the activities of phosphatase urease and
proteinase in soil rthizosphere and the activities of these enzymes were positively correlated with the infection rate of AM
fungi. AM fungi decreased the pH value of rhizosphere and the pH value was correlated with the infection rate of AM
fungi negatively. The available N and P were accumulated in the rhizosphere of the seedlings inoculated with AM fungi
and the accumulation was correlated with the infection rate of AM fungi remarkably. Among the three Glomus species G.
mosseae and G. etunicatum were more effective. In summary AM formation improved the micro-ecological environment of
beach plum seedlings and increased soil fertility in the rhizosphere but the ecological effects varied dependent on the
species of AM fungi.
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Tab. 1 Effect of AM fungi on percentage root colonization and biomass of beach plum
Treatment G. mosseae G. diaphanum G. etunicatum CK
Colonization rate( %) 50.4 +4.83 a 18.6 2. 14 b 48.3+5.12 a 0c
Dry biomass/( g*tree ') 6.53£0.09 a 4.16 £0. 11b 6.49 £0.07 a 3.75 £0. 04 be
0 0.05 + (n=10) . The different small letters in the same
row indicate significant difference among treatments at 0. 05 level and the data in table was mean = SD( n =10) . The same bolow.
AM CK N CK (P <
CK 0. 05) .
2.59 ( 1).3 AM CK (P>0.05) .
N CK 1.91
(P >0.05) 1.37 &
(P<0.05), .
(r=0.9087 P<0.05), ( 2) . AM N
2.2 AM CK
1 (P >0.05) AM
> > o CK o
AM
(P >0.05); ( 3). . .
AM CK (P <0.05)
. . CK (P>0.05) .
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Tab. 2 Effects of beach plum inoculated by arbuscular mycorrhizal fungi on the soil enzyme activity in the rhizosphere

Phosphatase/ ( Phenol geg='d ")

Protease / Urease/
Treatment Alkaline Neutral Total (NH, N (NH; N
phosphatase phosphatase phosphatase phosphatase mgeg~'d!) mgeg~'d!)
2.112 +£0.005 a 1.391 £0.009 a 0.513 £0.003 a 4.016 +0.012 a 1.134 £0.002a  1.415+0.010 a

G. mosseae

—_

.765 £0.011 ab 1.243 £0.011 a
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2.5 AM . (7.
6
CK .
(P>0.05) 200 .
K a
C - b
CK B
g a
£ a a
&
L
a Z 2 =
=~ s
£ ] £
o
=
=}
i ) ) )
® A B C
4 Ab3E Treatment
W 255 13 Rhizosphere soil
O JE4R bF 13 Non-rhizosphere soil
CK A B C 7
K3 Treatment
AR 3% Rhizospher soil Fig.7  Available-P content of roots
O JEMR br 13 Non-rhizosphere soil
CK

6

Fig.6 Total P content of roots

(P >0.05);



46 50

CK N ( Manjula et al. 2005;
(P>0.05)( 8), 2010) . Meyer (1986)
(r= ( Zea mays)
0.647 P<0.05) , ; Secilia (1987) Glomus
CK 1.47 1.17 Jfasciculatum  Gigaspora margarita  Sclerocystis dusst
CK (P<0.05) ( Panicum maximum)
CK (P>0.05)( 9, o
(r=0.831 P<0.05), o
o Andrade (1997)  Nuccio (2013) AM
1600 1
1400 | - . o Andrade (1997)
o100 2 2 .G
=
& 1000 a a a intraradices
Z 800 AM
é 600
®
400
200 | o Antunes  (2006) AM
0 : : : AM
CK A B C
A3 Treatment o ( 2000)
W AR PR L5 Rhizosphere soil
O JEMR Br 3 Non-rhizosphere soil N N
8 CK
Fig.8 Total N content of roots
140 N
a o
i 120
£ b AM N
i) a
% a
Jl:g ( Petra et al. 2003; Zhang
z et al. 2011) .
CK pH o
A B C
. fl‘ﬂ.Treatment . . pH
i -3 Rhizosphere soil
O =R Br £ 3% Non-rhizosphere soil AM
9 CO,. HY o
Fig. 9 Hydrolysable N content of roots
o AM
3
AM ( Biicking et al. 2005; 2010)

( Tarafdar
( Manjula et al. 2005; et al. 1994; Zhang et al. 2011) , ;
2010) . AM



1 47
1784 - 1792.
. 2012.
37(2) : 73 -175
. 2010.
° 34(6) : 678 —686.
AM . 2012. AM
21(12) : 2024 -2030.
( 2010; Nuccio et al. 2013) . - 2002. S 26 -42.
AM ( . 1986.
17(3) : 138 —142.
) . 1987. . : 11 -99.

( Fellbaum et al. 2012) , Manjula

Prikryl

(1982)

(AM)

AM
1/3
(1980)

AM

AM

. 2006.
40(
. 2007.

23 (1): 24 -27.
. 2013.

. 2012.
32(10) : 3041 —3049
. 2010. AM

( 2005)
( )
o Azcon
AM
5) 1 491 —498.

40(7): 1214 —1224.

AM

30(4) : 1089 - 1096.

. 2000. VA

. 2013.

9(4): 304 -306.
3

24(7)

Andrade G Mihara K L Linderman R G et al. 1997. Bacteria from
rhizosphere and hyphosphere soils of different arbuscular-mycorrhizal
fungi. Plant and Soil 192(1) : 71 -79.

Antunes P M Rajcan 1 Goss M J. 2006. Specific flavonoids as
interconnecting signals in the tripartite symbiosis formed by
arbuscular mycorrhizal fungi  Bradyrhizobium japonicum ( Kirchner)
Jordan and soybean ( Glycine max ( L.) Merr.) . Soil Biology and
Biochemistry 38(3): 533 -543.

Azcon R Bone F' Barea ] M. 1982. Exocellular phosphatase activity of
lavender and wheat roots as affected by phytate and mycorrhiral
inoculation // Gianinazzi S Gianniazzi-Pearson V. Trouvelot A. Les
Mycormzes: Biologie et Utilisation. Dijon: INRA 83 -85.

Bainard L D Koch A M Gordon A M et al. 2013. Growth response of
crops to soil microbial communities from conventional monocropping
and tree-based intercropping systems. Plant and Soil 363( 1/2):
345 -356.

Biicking H = Shachar-Hill Y. 2005. Phosphate uptake transport and
transfer by the arbuscular mycorrhizal fungus Glomus intraradices is
stimulated by increased carbohydrate availability. New Phytologist
165(3) : 899 -912.

Fellbaum C R Gachomo E W Beesetty Y et al. 2012. Carbon
availability triggers fungal nitrogen uptake and transport in
arbuscular mycorrhizal symbiosis. Proc Natl Acad Sci USA
109(7) : 2666 -2671.

Joner E J Jakobsen 1. 1995. Growth and extracellular phosphors activity
of AM hyphaeas influenced by soil organic matter. Soil Boil
Biochem 27( 9): 1153 -1159.

Manjula G Philip EP Jin HR ef al. 2005. Nitrogen transfer in the
arbuscular mycorrhizal symbiosis. Nature 435(7043): 819 —823.

Meyer ] R Linderman R G. 1986. Selective influence on populations of
rhizosphere or rhizoplane bacteria and actinomy-eetes by mycorrhizas
formed by Glomus fasciculatum. Soil Biology & Biochemistry 18
(2): 191 - 196.

Moe L A. 2013. Amino acids in the rhizosphere: From plants to
microbes. American Journal of Botany 100(9): 1692 —1705.
Nuccio E E  Hodge A Pett-Ridge J et al. 2013. An arbuscular
mycorrhizal fungus significantly modifies the soil bacterial community
and nitrogen cycling during litter decomposition. Environmental

Microbiology 15(6): 1870 —1881.

Petra M Karen B. 2003. Changes in bacterial community structure

induced by mycorrhizal colonisation in splitroot maize. Plant and

Soil 251(2): 279 -289.



48

50

Phillips J M Haymen D S. 1970. Improved procedures for clearing and
staining parasitic and vesicular-arbuscular mycorrhizal fungi for
rapid  assessment of infection. Transactions of the British
Mycological Society 55(1): 158 —161.

Prikryl Z. 1980. Root exudates of plant. Plant and Soil 57(1):
69 -83.

Riley D Barhr S A. 1969. Bicarbonate accumulation and pH changes at
the soybean root-soil interface. Soil Science Society of America
Proceedings  33(6) : 905 —908.

Riley D Barhr S A. 1970. Salt accumulation at the soybean root-soil
interface. Soil Science Society of America Proceedings 34(1):
154 - 155.

Saldajeno M G B Ito M Hyakumachi M. 2012. Interaction between the
plant growth-promoting fungus Phoma sp. GS8-2 and the arbuscular
mycorrhizal fungus Glomus mosseae: impact on bio-control of soil—-
borne diseases microbial population and plant growth. Aust Plant
Pathol 41(3): 271 -281.

Secilia ] Bagyaraj D J. 1987. Bacteria and actinomycetes associated
with pot cultures of vesicular arbuscular mycorrhizas. Canadian
Journal of Microbiology 33(12): 1069 - 1073.

Tarafdar J] C  Marschner H. 1994. Phosphatase activity in the
rthizosphere and hyphosphere of VA mycorrhizal wheat supplied with

inorganic and organic phosphorus. Soil Biology and Biochemistry
26(3): 387 -395.

Uva R H Whitlow T H. 2007. Cultural methods for beach plum
( Prunus maritima) fruit production. Journal-American Pomological
Society 61(1): 3 -13.

Zai XM Qin P Wan SW et al. 2009. The application of beach plum
( Prunus maritima) to wasteland vegetation recovery in Jiangsu
Province China: Seedling cloning and transplantation. Ecological
Engineering 35 (4): 591 -596.

Zai XM Zhu S N Qin P et al. 2012. Effect of Glomus mosseae on
chlorophyll content  chlorophyll fluorescence parameters — and
chloroplast ultrastructure of beach plum ( Prunus maritima) under
NaCl stress. Photosynthetica 50 (3) : 323 —328.

Zhang HS Wu X H Li G etal. 2011. Interactions between arbuscular
mycorrhizal fungi and phosphate- solubilizing fungus ( Mortierella
sp. ) and their effects on Kostelelzkya virginica growth and enzyme
activities of rhizosphere and bulk soils at different salinities. Biol

Fert Soils 47(5) : 543 -554.



