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Effects of clonal integration on the nitrogen availability
of rhizosphere soil in Phyllostachys nigra
suffering from heterogeneous light
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Abstract; To study the effects of clonal integration on SOC, TN, DOC, DON, NH,"-N, NO, -N and microbial com-
munity composition, a pot experiment was conducted by rhizome clonal plant Phyllostachys nigra fragments consisting of
two successive ramets subjected to heterogeneous light . Mother ramets suffering from full sun versus offspring ones suf-
fering from 80% shade, meanwhile, the rhizome was kept connected or severed. The results showed that SOC, TN, DOC

and NH,*—N concentrations of shaded P. nigra offspring ramets showed a significant difference between connected and
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severed treatments, which means clonal integration improves soil nitrogen utilization effectiveness for connected shaded

offspring ramets; Principal component analysis of PLFAs concentration of rhizosphere soil microbial for P. nigra showed

a significant difference between the two treatments of shading connected and severed conditions. The results indicated

that P. nigra could reduce the percent of bacteria in soil which nitrogen utilization effectiveness was low, and could in-

crease the percent of actinomycetes and fungi by clonal integration, so as to improve the soil nitrogen utilization efficien-

cy of whole P. nigra, which endued them with the adaptive advantages to heterogeneous habitats.

Key words: Phyllostachys nigra, thizosphere soil, composition of microbial community, actinomycetes, fungi, plant
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Fig. 1 Schematic diagram of the experimental design Clonal fragments consist of mother ramets and its offspring ramet.
a. showing connected state, b. showing severed state. The offspring ramets were subjected to 80% shading treatment,

the mother ramets were exposed to natural light.
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Table 1 Effects of clonal integration on properties of rhizosphere soil under heterogeneous light
%3 Connected YT Severed

M
Soil character RN 80% 31 RIS 80% 315 7]

Natural lighting 80% shading Natural lighting 80% shading
SOC (g - kg") 36.05+3.01 35.39+1.98 32.07+3.20 29.43+1.55
TN (g - kg) 2.58+0.17 2.61+0.12 2.48+0.22 2.29+0.08
C/N 13.86+0.29 12.87+0.24 13.53+0.26 12.81+0.31
DOC (mg - kg) 12.57+0.92 10.24+0.35 8.72+0.38 8.27+0.32
DON (mg - kg) 5.41+£0.32 5.59+0.36 4.75+0.17 4.83+0.17
NH,"-N (mg - kg") 2.01+0.13 1.95+0.13 1.78+0.35 1.62+£0.07
NO, -N (mg « kg") 13.50+1.99 20.13+1.35 16.11+1.57 16.56+1.11

N
[$)]
1

I 53 Connected
[ %8B Severed

- - N
o w o

microbial groups (%)

WEIREERIPLFAs KE
PLFAs percent of various
(6]

o

GB G G Fungi  AMF AC

K2 sebee s X B AR bR L)
REVEA AR PLEAs LLBIIREN - GB. — e
G'. FLRIAMER; G, 22 [RHMER
AMF. IBRARICH ; AC. JHERH
Fig. 2 Effects of clonal integration on the each bacteria species
of soil microbial groups in the rhizosphere around shaded
offspring ramets  GB. General bacteria; G*. G* bacteria;
G™. G bacteria; AMF. AM fungi; AC. Actinomycete.
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0.024<0.05) , FEFRA R H 2RO I8 5 38 B 55 ot

RS AR PR 345 TR R v I 2 AR R IEAH G
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faf DTHRIE] AT 9 SR W T TR 1 R E AR
FF TR LR 2, B3 2 RIS & iR TR
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Table 2 Characteristic roots and variance contribution rate

of each bacterial species in soil microbial groups

I TR By 22 vTikR

Accumulated

J5h FHIEAR

Characteristic Var} ance variance

Index contribution .
root (%) contribution
¢ rate (%)

)& 3is 6.326 79.072 79.072
Actinomycete
ioN:) 1.346 16.823 95.894
Fungi
i) 0.328 4.106 100.000
Bacteria
EAEE ) 1.005%x107" 1.062x107" 100.000
G bacteria
L H A B -1.001x10™®  -1.012x107" 100.000
G* bacteria
MERMIE  -1.001x10™%  -1.015x107" 100.000
AM fungi
Ay -1.002x10™°  -1.027x107" 100.000
Protists
JFEA S -1.008x10™%  —1.100x107" 100.000

Protozoa
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TR TR LB AN AN TR PLFAs L 14 b1 Wik
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AN EY, B TR, HA H% 0.5~0.8
pm 2SRRI TR 22, 3P R IT R R
HE WA TR L R 2R T 2 R ) EE B R R (Treseder
et al, 2008) . 55 G IS A T AN R Ak FEAR Br £
SR PR TE A5 T B 1) 80 AT A5 S B R AR A
J5 25 TTRRRAE FT =L Y B FR 3 0 A T LT A
P, X = RERUE Y X R i IR T
LR C it i we= 4 WA A G PRSI | B G |
i A B SN 1 R B S Y A B 7/ N I o
(AR 7R 100 B 5 4 R B A 0 (B4, 2005)
KA BHAF (2008 ) Y 25 3 2 B R B 5 47
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3 ¢ N BER—FL

iR RO~ R ARl IR L e I R =R At K
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TS M 3 B B AT 45 43 Wk AS Ti) Ak L [ AR s A 21 4
TR TR T LA AR C 2 T IR A S
P 100% 915 8., iX = A8 bR T LI DAUAR R AN [R) 4b
BREIARPR S YRR & T B 4 A LU Bl (4)
ST AT LA AT v B A 5 PR AP 200 77 v e e o) + 1
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