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Abstract: In order to explain the difference of survival response of plants at different levels in evergreen broad-leaved
forest to the Phyllostachys edulis expansion from the perspective of ecological stoichiometry homeostasis, this study used
the method of space-time substitution, a typical P. edulis evergreen broad-leaved forest interface including P. edulis
forest, P. edulis broad-leaved mixed forest and evergreen broad-leaved forest was selected in Jinggangshan National
Nature Reserve, Jiangxi Province. The N and P contents of soil and leaves of P. edulis, broad-leaved trees, shrubs and
herbaceous layer plants in each forest were compared and analyzed. The results were as follows: (1) From bamboo forest
to evergreen broad-leaved forest, the soil N content and N : P increased, while soil P content decreased; the leaf P
contents of tree species (Machilus thunbergii, Alniphyllum fortunei and Daphniphyllum macropodum) decreased and the
N : P increased. Unlike the trees, the leaf N and P stoichiometric characteristics of plants both in shrub and herbaceous
layers showed no significant change, except the shrub tree Lindera erythrocarpa. (2) The soil N : P was positively
correlated with the leaf N : P of trees, negatively correlated with that of shrubs and had no correlation with that of
herbaceous plants, respectively. (3) The leaf N and P contents and N : P for P. edulis remained stable. In conclusion,
P. edulis expansion changes plant leaf N and P stoichiometric characteristics by altering the soil N and P stoichiometric
characteristics. Shrubs and herbaceous plants are less affected, however, it causes the imbalance of plant N and P
stoichiometric characteristics of tree layer plants, which may be an important reason for the survival of tree species in
evergreen broad-leaved forest.
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Jinggangshan National Nature Reserve

BT (Phyllostachys edulis ) J&—Fh = RI-AARAT
A, RN OB SO A R G i I B LA
e T AR TE S SR R [ QB 3 U A= VR
s (47 W B S, 20155 25 46 AR, 2018 BR A8,
2022)  JFHER FABRS B, B B I AL S Bl
HOFEME T 24 b ZE AR S0 ( Ying et al., 2016) FlA= 2%
FELYIBE (Okutomi et al., 1996) , Gl T AE &R
BT IZ OGBS ) I AR 2 S PR 1l DX b
TR, S 25 ) 220 A 1 1) T 2 2 0T 0 (R T 0
2018 ; MRS, 2021 5 BEFEAE A, 2021) L I
RGP B A X A2 D v A B A
WG G ZBIBATY 5K A 7™ g, AR 7% 20
R CATTIERS €7/ R P A S5 e N S G g
4520165 XFIITAE 2017 ; B 1145 ,2019) . AR A
B, AR 2 UAE ) 22 REPERT B AT 5K 00 i iz 2 B S
W 22 5%, W RR BH W46 (2016 ) R 150k 55 (2013 ) 3
FORBITY K PR SR M MTTARZE RS
JE b SRR A TGV R 2 R R AR 2 B D - BE 1Y
A RE . B4, WA A6 2 DAY i A
XA TR A 825 A BT AN ] 7

A E T RIS A LA A 7 R
K SN TT R b7 L] 5 %A G, 7 8 K ny i1k
R AR S 2B A TR H RS
Fe i, A DR A A I A 2 1 B ) P A4 BE AR A
(Chen et al., 2005; ¥ J¢ %%, 2019; Zhang et al.,

2020; B{FEASSE,2021) , N P 2 AE P 4K P 8 2R
Tl 8 SR R 2 A R ) 5 A A AR A A G (i
N5 20205 5 SC%,2020) , R NP &
H LB 5 Z 2B L3 N P AL22 R A Y
SZMR (X 5, 20125 X A gk 45 2017 ; X/ &
2020) , XIREE(2013) R FHEMY kST
Pria i 55 N P RS, SR, B AR I
AR )2 R AR P 6 B AT 3t 5 A 9 1 398 55
P 14 7 R o AN A

UL, AHI 5T SR B 23 ARk RIS I X L
FE R H AR X 3 LR B AT — &% 4 5] i A B v
(VAR fRIFRAT R A ), % Ee o BAT AR AT TR 22
RN H LR R I MORE D 3 R RIAE I R NP &
KRB, B LR IR, (1) BATY Tk Lk
FEl AR 8 N P AL SRR S A 5 (2) BAT
Pkt R P B AT B S DL RCE SR bR R R 2
YA NP Ak iR s (3) ISP Y
NP AE R IR G R, it AR N
P ALZE R R XS AT IR B U 38 s TR AN
R JZ AR IR AT 7 A A 0] 25 5 1) A BRI
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1.1 HAREXHEER
TEPE IR I E R H B REPIX (114°04'—
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114°16" E .26°38'—26°40" N) &b T E Kkl </
Tl i X, & T v S P 2= KU ( ok k7 55
2014) , P Z=53 B KR GEAT FE T 4R 2 14.2
Co MR T H PSR 23.9 C Wi 36.7
Ci B 1A, FHRE 3.4 C, KR
-11.0 °C ;K 1 889.8 mm; MEFK 202 ~
2 120.4 m( BKBHIAZE,2016) . 39 LA 1L H # 39h
E,RREE BN 50 ~80 em, T FHIA LR,
PR (I HEAE,2019) o 32 X H AT VAR B R R Sk R
MR, S BT RYIE A2 X, TR R SR AR R
FARTIE, AT AN ) <30T A 4 ] I bR AT 5
TR R B AT I TR S AR B B AT AR, X D AR 8
PRALT BB TS5 B (X924 ,2013)

1.2 #ithig &

TELR Y XU HR 850 ~ 950 m A, 1 4 L 76U (1))
BT ) H S R AR 5Kk B AR b U B AT 5K O7 18]
BWEK/NHA 20 m x 30 m B9 BATHK ( Phyllostachys
edulis forest, PEF) AT 1R 3 #k ( P. edulis broad-
leaved mixed forest, PBMF ) F1 % &g [& " Ak
(evergreen broad-leaved forest, EBF) ¥ /5,3 K #
S, T 9 NRET, H aE MAON IEFEWR AL T Y
YA 2 ) bR, T R JE 205 B 17.0 m 42
15.8 ecm % J# 1 000 plants - hm™ ABMIEE 0.85,
P 3TN L A ( Machilus thunbergii) , MR 40 ~ 50
AL fE A W R R B L ik K ( Daphniphyllum
macropodum ) . 75 4 M ( Alniphyllum fortunei) 55 ; /7
W T S AR R B A 1o o AR 5K 6 ~ 7 4R IR B B TR
SEMR AT ARK R R 8+ 1, P BT L 15 m, B
J£294 200 plants - hm™, Al H B 0.8 ; BAT MR 24
30 4R HI A AR A KB By 4B AR, % 29 5 200
plants - hmﬂ%ﬁﬂ’»&ﬁé 10.0 cm, FHEE 14.0 m,
1.3 @R EFMIBEERNE

2014 4F 8 J] [ ZEBATHAR TR IR SSARAE D7 s
ARE PG 4 A J7 1] 23 51 2R 2 i B A0 /Y B AT i
W SR 5 R RE AT IR 5 DA AE B J7 I A8 B 4T
AT R S PR R T 2 ) AR T R S LA A
Yrfgnt [ TRz 2040 SCiER Rt R Z
¥ 2544 ( Eurya muricata) iM% ( Camellia oleifera) .
RHP MR (Ardisia crenata) F1ZL 5 1L &1 U ( Lindera
erythrocarpa) ; %R )2 . )5 ( Woodwardia japonica) .
£ % ( Rubus buergeri ) 1 IR A7 M ( Lophatherum
gracile) |, BFEIT TEEERERPR Rl 4 k2L 384 17
FEAh BT A AR L SE R = JE 105 C AV,

BBy, 1t 60 Bt .

FERFHRFE T T« S” BRER IR B 15 A RFE AL,
NS em 485, B0~ 15 em 9 3EAES, R)E
PR A B3 4,9 DR, 3L 27 AN FEG . Bk
RRRE A B EAE RIS E, AR TG
it 100 H i ., R 4R 2w e o Bk
BERY WA LA BB A, BRSPS % (4
A AR 3 A ) (B 4ndi2000)
1.4 #HFELHEBE S5

K — M 26 PE B AU ( general linear model,
GLM) B[R 3R J7 22 3 B B AT AR AT e TR 58 MR 3 ¢
PR NP HEEN:PIHER (a=
0.05) ; K Fisher /) i 3 25 5 7% (LSD) X A [H]
HEVE RIS R NP 5 ) N - P T2 7 B 3%
PEKEER ; R FH Pearson #H AT/ i H 38 S5HLY
A NP EFREEN: PRXR, Llodr bk
SPSS 19.0 5% B, i 4z 2 3 5 ) B i A Excel
2007 FEAF: Origin 9.0 SZ3

2 HXRERM

213 MM TENP FERER

BATAR AT I TR 5SRO S T ARG - 4 N
SR 3.45 3.90 4.58 mg - g, P S &
S5 H 0.56.0.53.0.49 mg - g', N P 435N
6.16.7.36 .9.35, Rl DA Jid i AR 2] B AT AR, BATHK £
HENEEMN: P A FRET 24.67%H134.12%),
PEREIET 1429% (K 1),
223 MM FARENF NP LEITERA

ZLAR A AR A T B A N B AR [ ARy 22 1]
ERARE MPEEMN: P EFEE(R2),
Ban, BATAR A TR S MORD Lk ) AR e 2T A
AP &&ESHM0.82.0.77.0.63 mg + g' ,N: P4}
B 15.55 15.64 .21.29 i/ & A P & 76 e it
AREERE 038 0% 43 51 R 30.16% Fl 22.22% ,N = P
f AR 23 591 R 26.96% F1 26.54% , Fidgm - P
T EAE BATARANAT [E TR A AR A L R AR g3 S 3
BT 30.00% F1 13.33% , 0 N : P 405 FR&ET
20.07% M 3.75%, 3EiEARM A N P & EAE 3 FhiE
KHERARE MN: P ERRE HbH N:P
TEBATAR AT 8 TR 28 HROF R i AR e 43 5 2 1585,
18.11 F120.04, BIZE LA FA N« P FFET 20.91%
(Kl2),
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Different letters indicate significant differences between different communities (P<0.05). The same below.
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Fig. 1

Soil N (A), P (B) contents and N : P (C) in three stands
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Fig. 2 Leaf N (A), P (B) contents and N : P (C) of tree layer plants in three stands

233 MM TEN R NP LEITERE
HEARZHEPIM B N P L2212 R R 2R LA
— B, HoA il A% R ED AR FAK 2545 i AR fR /N, 4T
RINTAMN SEMN: P ZAEBKRE(R3),
MARIT A NP S8 &N P A3 RS A AE
ALTEFE 3 5 9.40 ~ 10.82 mg + g .0.62 ~0.69
mg « ¢ 1 14.03~16.81, AHXf e ha e . £rR 1A
B R N B E B AT AR AT R S AR OR R S e it
R 51H 20.86 .23.65 .24.85 mg - ¢, P & B3
J91.20,1.33.1.15 mg - g', M A N: P 23K
17.38.17.78 .21.61, Bl N & & 81 N : P 435 F [
T16.06% M1 19.57% , 1M P & AR L# /N, Ak,
FRZHY (M F JE R IR ) MR NP E i

KA 3 MR 22 R A 3% (Bl 4)  HIFDR
JRRY N P AL 2E AR IR AE 3 AR i AR b
BN,
2.4 EMTH R NP UFEITEHAE

HI 1l 5 RTAL 76 A7 1) fE it bR skt F e e
A NP ARSI R E AR E , BT R TR 28
MIHHE NP SEEN: PIE22.18~24.25 mg - g,
1.45~1.55 mg - g 1 15.29 ~ 15.65 254K FE Y, -
PS> 9 A 23.22 .1.50 mg - g Fl1 15.47,
2.5 AR EEYH RS T NP LEITEHIE
HIHE K15 7

M1 1 Al RIS PR, LN
PERSTAREYH R NP ST®EEN: PHX
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Fig. 3 Leafl N (A), P (B) contents and N : P (C) of shrub layer plants in three stands
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*F1 BEYMHS51EE N : P Pearson XS
Table 1

Pearson correlation analysis for N : P

between plant leaves and soil

Z2/4 it AN MmHEP O BMAEN:P
Layer Index  Leaf N Leaf P Leaf N: P
Tﬁj}ir RN o0 -0.26 0.9
PRP O 0s0 000 0o
LENT 020 021 039
%0%5 0.40%%  0.39%  _0.16
Sy RE R Y 0.13
Herbijjflayer Lin 008 oS o3
e T PCEC R P!
fﬂ%;fﬁg’ -0.18 028  -0.43%

T RS IR RTE 0.05 1 0.01 ZKF LR FHK,
Note: * and ** indicate significant correlations at 0.05 and 0.01

levels, respectively.

RYAERE MNEEN: P 5 N: P REFEIE
Mk, LHEN & N: P SEAZHYM A NP
TEMN: P RARYARYE (NP SE5T
N.P &ty i g IEMAHSE, RN SRS EA
EHYH P A N P oy AR 3 IE A G
WEAAAG, PP SES5H NP ST RYEN
BEIEMHE, TEN: P 5 N: P EREER
A,

3 it

30 EMYPRKELENSETH,PSELH
ARBRGE R B, BATY 5K A H ¢ A Ak N
SEMN: P BETRER,P &EEE LT LIS
2R G FGERIEAFL, Song 55 (2017) F1I
Li 45 (2017 ) & BLITVE KB ILATTPE ) (3 SR A
X AT ) SR I FE AR 5K, 0 T IR N F
FAHEE(2009) R H i B SRR X BAT A
YIRS AR A o Ak 8 P 5 BB, BATAR L
HEP SR (0.42 mg - g") IR AR Z (0.38

mg + g ), F& MK (0.34 mg - ¢') ; Dassonvile
852008 ) K BLRH PG LB 7 Fh o WLAE ) 1O 1
WA 3K P & & ; Chapuis-Lardy 55 (2006) i35,
FH: — K316 ( Solidago gigantea) WY 3K = T +
HERZTHL P Y& i, LIERE N P i EEIR
TRt A s S R A s 4 (] 0E R R
WS S M 1 9 N B B 3 2 7 L, Song %
(2017) W9 R B, BAT MUY N ol ) & AR T 5
R AR, TR N WA i 8 255 15 T A i b
XA st R R E L ES N FaE, HIE
P ORI T A A i KR T R N BR T2 R
(ISR A | 3 52 A 7 W 8 O3 il LA B2 A8 ) W e ) ]
A, R, P AR S N A —E R 22 5%,
BATARAN AR A A A o | T P AR M e Tk i bR
(XNBRAE,2013)  BATBA TER AL HE AR S8 I
BRI AR AR W B AR 2R R e il 3 XA T
TP R, HIERSEHE P e L (SRR,
2021) , HE AT AL N E R NO,-N Hl
NH,"-N, {HAE Y03 Pl N OB 25 19 1) TSR AN [
RERYESE(2013) WF5T KB, BAT HAT = NH, " -N Y
IV AR sk g R, W R B NH, TN A8 [R]
RO HY 30K S BOR R MR BE pH (T R, X —
AL A E T P Ry KL (-3 P S R TR
3.2 B KM EAMREDH F NP UFEITES
iE B 2 M

AW BT KB, B AT IR AR TR JE
gt P ST E, R N P R, XS
T4 N P AR A B DIAOC . A BFE R B, A
Fror o S LSRN G (2L AF, 2021 5
R/ AE 42021 ) o Fan %5 (2015) B BF 95 45 SR &
WY TR R A S RGN, TR S N -
P RFEMIE, B (2010) BFFE K L EHEN - P Y
AR YA N = P ARG LAl T (2021)
e, B AE K ¥ ( Spartina alterniflora) AR 2 T
T NP ALSEPEES, i B AR N P A
AT B R AR B 2 B O A AR AR N [ B
K, HHES IR TR & 5 Mt R A e
R, AR, BARBATY AR T -
BN & & HERARZHEIMN R N SRR,
XAl REE O A N & B e A 3R &R
B, R AR Y A N ER S (25445 ,2003)
Koerselman #1 Meuleman ( 1996 ) #& 1, X4 /5 ¥
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N : P<14 B A A KA T 32 3 N BRI Y4
N : P>16 i FE¥ A K i) T32 2 P R Y
N:PAAT 14~16 B, MY EKATGEZ ] N Al P
By 2 fm] BR il 5l A 32 EATE BRI, FEARWFSE o, FF
ARZHY N P HRT 16, H it FrARZHE Y
AR T2 3 PR, AP, BATY K
BT -8 P &k, Perring 55 (2008) £ /x 1 1
oy 25 S M A YA AR T R AE B A S )
T3P HEm e P ARl A M, DL fE iF
= P BRI P r A4 3 A 2L ) POk R D)
Qe IEH ARG B ORI A P S N P
BRI R 2 — 38 3 oAy T 58 5 A R 2 A
At IR Z M R A, P el
TP FEERENMR, X5 Garnier( 1998) 1Y
WFIEZERA — B AN Y A K Z R TR R
il ot R AH R TR & s S R it
NERE ST IEAHSC . AFSEXT G 0 A AR PR X
i) b AR P 2 2 BE TR A B 2%, AN IS T
FLR Yy Fh B 5T 25 5k fif R

AR A, SR ZEMEY R AR, AT
i) P PR I X T AR 22 DK L ) R R A S A ) 1)
it R N B DAAE R 2 A0F 5% 32 BH
RIEFARIEY) N P bt & Niatki e, 2 14
BEZE B 52 M) AH X8 /N (B H#6A5 2017 5 19 43 4 4
2020; FTHUR - SESE4RAF2022) . 1R A (2021) BF
FEHAAEY) N £ 50 N OB 0y e b & B, R AS A
Vit R N SR EAE N ALPREIA TR 2255 5k
W BESE (2022) 2w, B BB AN ( Pinus massoniana ) HR
T 4 FREARF YA T AR E B2 A B sl s
M, 5 HEN P S EMEHILFA TR EXRR, BXK
W4 (2017) Ko, A E R 7 HEARE I N o
FEMAFAEGERAEY AR TR, P &
A R A W A T R S R e, SRR AR
(2021) 45, AP RS N AT B8 TG ) T2 — Fh 4
PR, 5 SR TOE WL, BT KA HEARZ
KRS FE A JZAEY) A B A2t B FR AR 52 e
BUNA R R AT RE R N P & i M = H i 2 R 5 5
AAEY) B B A B PEAR AR BATX S L3 N
P (175 Ak e o AN U
33EMPRPEESHAAIN: PRIEE

AR K, BATEY KL B H A B A
B NP Azt R AR AL A K X 5 4t A B B9
iR, B (2014) EXF BAT L AAZ RS

FEARBRF G N P AL bR, BT
Rkt B & WA b s . XAl RE S BAT S5 SOk
FE W Lk K 3% 43 A B 5 T B 2 U0 AH O (X A
WA ,2016) . Li 46 (2000) A& B A jits A Mo B (4477
PRI 3k A PR AAE FH it T b B 1) B AT i i 3R
g7, T T RIRIL . A HLSE (2015) RORTEA B
TR B, S AR W A B AR SR ) BE Y
ARG AT DLW W AF 2 A I BT IR A BT R B =
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