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Abstract; Pleioblastus amarus, a bamboo species with wide distribution, can be utilized for its high quality shoot and
timber. In order to explore the change characteristics of the culm form and the biomass distribution pattern of aboveground
components in the interface area of P. amarus and to understand how the bamboo species adapt to heterogeneous habitats ,
pure stand of P. amarus, Cunninghamia lanceolata and mixed forest with P. amarus and C. lanceolata were selected to
investigate culm form, culm, branch and leaf biomass of 1-2 year-old P. amarus in the central and boundary zone of the
pure forest and mixed forests, and the differences culm shape and aboveground module biomass accumulation, allocation
and allometric grouth relationship were analyzed. The results were as follows: (1) The differences of biomass accumulation
and allocation of one-year old P. amarus in the interface area increased. Furthermore, the relative biomass of module and
leaf biomass allocation under the interface area of P. amarus forest increased, while the relative biomass of module and leaf
biomass allocation under the mixed forest interface decreased. However, the differences of biomass accumulation and
allocation of two-year old bamhoos decreased, and there was no significant difference on relative biomass of module and
biomass allocation of two-year old bamboos on the two sides of the interface area. (2) Culm shape characteristics and the
allometric growth relationship of module biomass of the one-year old bamboo changed slightly, while allometric growth rate
of culm biomass of two-year old bamboo in the interface area of P. amarus stand increased, and those of the branches and
leaves decreased. All the above results indicate that the culm shape and biomass allocation pattern of P. amarus obviously
change under the interface area by balancing the relationship of resource allocation to enhance suitability and fitness to
heterogeneous environment.
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AF. Central area of Pleioblastus amarus forest; BA. Boundary zone of P. amarus forest; BM. Boundary zone of mixed forest; MF. Central area

of mixed forest.
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Fig. 1 Sample plot setting of experimental forest
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Table 1  Basic situation of experimental forest sample plots
TR A 2
Tree species WA Pleioblastus amarus (P) K%K Cunninghamia lanceolata (C)
composition o ‘
Y 7z [ [
IR AR EI@T& B il ;}ile EFI?HE
Stand type s A SP A B 2% 3 A S A B pE evation Aspect ope anopy
S yP WE O OPYIME PYEE FE PR PHEE (m) P (°)  density
AT VN Density Mean Mean Density Mean Mean
P C (culm - DBH height (plant + DBH height
hm?) (em) (m) hm?) (cem) (m)
AL X 10 0 36 500 3.96 8.5 230~280 AHFE  20~25 0.8
AF Southeast
WATARA T 10 0 15 000 4.32 9.8 230~280 AWM 20~25 0.8
BA Southeast
IRZEAMRFMX 2 8 8 000 4.58 10.0 2250 16.36 12.8  230~280 Z®M  20~25 0.9
BM Southeast
RAMLX 1 9 3 000 4.35 10.9 2250 16.36 12.8  230~280 ZRE§  20~25 0.9
MF Southeast
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Table 2 Culm form characteristics of bamboo in experimental forest
A
e trm W HXHECR® HIART T e S
TR PRSI Diameter at . . . . . .
Stand type Bamboo age breast height Relative height Relative Wall thickness Oblate ratio Branching rate
. (a) l(»mmj under branch full height ratio (%) (%) (%)

TR L X 1 50.14+6.34Ab  86.82+19.83Aa 207.19x17.50Aa 29.63+3.67Aa 95.63+2.58Aa 62.46+6.68Ab
AF

2 48.98+2.99Aab  78.34+14.48Aa 206.36+15.26Aa 30.04x4.60Aa  94.15+3.65Aa  60.76+£6.28Ab

AT RS X 1 51.35+5.19Ab  70.86+17.96Aab 207.45£17.20Aa 27.21+2.18Aab  95.11x1.68Aa 63.65+7.45Ab
BA

2 43.53+£5.21Bb  79.28+17.70Aa 206.05+10.58Aa 28.94+2.16Aab  95.64+3.26Aa  63.20+5.78Aab

TR ACHR A X 1 51.62+4.76Ab  62.71+£20.63Ab 204.75+11.72Aa 24.29+6.01Ab 96.10+1.50Aa  67.43+5.44Aab
BM

2 44.63+6.61Bb  75.12+29.04Aa 214.45+19.69Aa 27.60+2.06Aab  96.61+2.62Aa  64.22+5.54Aab

TR L X 1 65.86+3.98Aa  58.30+15.46Ab 182.87+11.10Ab 23.66+5.99Ab 95.15+3.47Aa 73.03+6.87Aa
MF

2 52.53+4.49Ba  69.03+20.29Aa 187.98+17.02Ab 26.05£1.98Ab  96.79+1.78Aa  67.01+6.07Aa

KRG TR R ] — b B[R e 9 18] 22 57 B3, /NS P RS [R) 37 [R) — W A [) A B 22 57 .35 (P<0.05) o T 1],
Note : Different uppercase letters indicate significant differences between different ages in the same treatment, and different lowercase letters

indicate significant differences between different treatments in the same age at 0.05 level. The same below.
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Table 3 Aboveground module biomass of bamboo in experimental forest

A i g ek A %o A 4 e
1 Q o atl 3 ags . -1
R b AT Module biomass (g) Relative module biomass (g * mm™)
2 Bamboo age
-~ & 24 24k M
Stand type (a) # 53 i M%ﬁfﬂi F 24 i - %ﬁ?lg
Culm Branch Leaf . Culm Branch Leaf .
biomass biomass
AR AL X 1 2196.59+  156.66% 67.95+ 2421.20+ 43.32+ 3.09+ 1.35+ 47.77+
AF 538.33Bbc  40.50Bb 16.35Bb  582.64Bbc 5.87Bb 0.55Bb 0.28Ba 6.29Bb
2 3240.32+  377.95% 328.24+ 3 946.52+ 66.05+ 7.68+ 6.68+ 80.41+
399.26Aa  98.87Aab 98.15Ab 581.35Aa 6.11Aa 1.88Aa 1.90Ab 9.63Aa
T AR X 1 2581.09+  203.54% 75.63+ 2 860.27+ 50.11+ 3.94% 1.46=+ 55.51=
BA 365.97Ab 61.49Ba 18.26Bab  425.68Ab 2.74Ba 0.99Ba 0.28Ba 3.60Ba
2 2481.43+  359.47+ 401.02+ 3 241.93% 56.60+ 8.36+ 9.26+ 74.22+
471.3 Abc  45.69Ab 67.36Aa  525.07Abc 4.46Ab 1.39Aa 1.39Aa 4.43Aab
TR A MRS T X 1 1 967.00+ 150.63 34.81= 2 152.44+ 38.16= 2,91+ 0.67+ 41.74+
BM 160.60Bc 27.54Bb 7.59Bc 186.30Bc 1.40Bc 0.40Bb 0.11Bb 1.48Bc
2 2411.19+  348.95% 353.49x 3 113.63% 53.50+ 7.84+ 7.93 69.26+
539.18Ac 52.70Ab 59.72Aab  636.10Ac 4.29Ab 0.71Aa 0.86Aab 4.59Ab
A FR L X 1 3511.94+  230.54=% 86.92+ 3 829.40+ 53.39+ 3.50+ 1.32= 58.20+
MF 267.66Aa 23.08Ba 12.50Ba 283.99Aa 3.66Aa 0.21Bab 0.18Ba 3.70Ba
2 2956.13+  436.15% 369.04+ 3 761.33% 56.20+ 8.30+ 7.05+ 71.55+
316.84Bab  51.54Aa  40.79Aab  379.50Aab 2.54Ab 0.65Aa 0.80Ab 3.03Ab

St AF A1 BM 7 AT B FF A S A B 2 0 2 T
I MF HPSEAT ORT A= W i B AR, ST MR IR

EMRTT ], 1 a SEAT AR A W O 2 AR A= 9
EHRECN" RIS, H BA AEIY B E ST
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Table 4  Aboveground module biomass allocation ratio of bamboo in experimental forest
o 1
. N AT gl 2 Biomai?li:gr;ﬁr? I;EK\J (%)
IR Y Bamboo Leafing
Stand type age intensity
(a) (%) FF Culm £ Branch I Leaf
AT X 1 43.97+6.08Ba 90.68+1.35Aa 6.48+0.97Ba 2.84+0.52Ba
AF
2 87.57+13.73Ab 82.41+2.68Ba 9.43+1.56Ab 8.16x1.42Ac¢
AT ARSI X 1 37.97+6.63Bab 90.34+1.70Aa 7.04+1.43Ba 2.62+0.41Bab
BA
2 111.42+9.37Aa 76.24+3.47Bb 11.29+1.94Aa 12.47+1.63Aa
TR 2R i X 1 23.24+3.45Bc 91.43+1.06Aa 6.97+0.92Ba 1.61+0.26Bc
BM
2 101.04+3.92Aa 77.20+£2.17Ab 11.35+1.10Aa 11.46+1.12Aa
TR ASHR L X 1 37.81+4.78Bb 91.70+0.70Aa 6.03+0.50Ba 2.28+0.32Bb
MF
2 84.99+7.66Ab 78.55+1.48Bb 11.60+0.78Aa 9.85+0.99Ab
~ 3.6} —B—AF-1a 0 —_
@ -0-BA-la E 2
4 =]
g 35 A--BM-1a po 2 g
s MF-1a . 2
g =) )
234 S 3
) 55 .
i » i
& 33 S 8
+ # H
532 & £
20 E" o0
3.1F, ‘ , ‘ 1.8 ,
3.2 3.3 3.4 3.5 3.6 3.2 3.3 3.4 3.5 3.6 3.2 3.3 3.4 3.5 3.6
lg (& 4 ¥ & Total biomass) lg (& A4 & Total biomass) lg (& 44 & Total biomass)
3.6 _
@ % 36| —B— AF-2a —~ 27 o] o
a < 7] : -
5 £ -0- BA2a E » S
15) = A BM-2a o i’
235 5 3.5 MFoa 3 2.6 °a =
g 5 - Q 2
% g 34 3 8 *
3.4 g7 ~ 2.5 8
pa i
R 33 E A o
H B 242 —B— AF-2a
e 3.3 +H _,_ a --G-BA-2a
P ® 3.2 = A--BM-2a
& - on 2.3 ME-2
L - o =
3.2t . ) ] ) . : 3.1, ‘ ) ’
3.35 3.45 3.55 3.65 3.2 33 3.4 3.5 3.6 3.35 3.45 3.55 3.65

lg (& 4 ¥ & Total biomass)

& 2

Fig. 2 Allometric growth

lg (& 44 & Total biomass)

lg (& A% & Total biomass)
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relationship of aboveground module biomass in experimental forest
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P50 3 B 5 AR KA T Al 3 58 AR
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S B WFRT AR, fgal b R R B X 1
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3 Wt
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X ETRIEA R B 200 T A U HE A E
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A, T LA S5 R AR FE b A0 IO 9, O R AT 5 U % F O3
it ( P S R b B A%, 20005 R HE SRR A S
2006) , AT 4 i A7 78 4= 55 v 09 58 4 ) FlidE 5
JE o SEATRAR i AT B S e A R | A3 B
SENLATEEAR S RORE 7, B Wi ST AT X ' B IR A AR
KR T BE J5E 30 02 7 B A b ) 2 PR Y E AR
B, AR R 3 e B B e E R, A
WFFE TR A AR O X7 AT B ARt 35 e T A A b
FR XSE AT TS TR DX PR A ST AT AR R] G B S 2%
SLoX 5 OE E OB % (2017) B OBF R B
( Phyllostachys edulis ) =42 KR & T BAT AT I 12
R R — 2, SCIN AR (2002) FIFFE R
B SEAT A 5 K 3 RO DDAH 5G4 4l AR
VA EARG, HOPR T Ol B iR 8 25 W I o TR S b T %
SR 118 51 HR 23 i DRopR i, - 390K 43 IR 3 K BE IR
AHXFBEZ (XIRRAE 2011, 3 58055 ,2018) o 1112
TR S AR PR HbR A ' B i AT S 350 3K 3 R A
P, [F] A SOPT B v b - LT RE 4 0 b SR OK
PERE (2554 ,2013) , #EMife #E 7 AT AR g 4, o
Py J /N BLR A AT R TEAT - A2 1RSSR h AL T
TR, [R] I 18 S8 AR ST AT %365 B8 AR, o A7 A K &5
) LA ARSE T 5 2, QB4R T PUAH NI 4%, S AT o0 A
SRR A AT R i HE A LA R (8] Y
P B2 AR OG5 5 A 2R B ol 1] SE D BE T
TR SSARST AT AR XS 4 iy TS v R TR 3% o {1 D)
FIRESSEATAEW 2 A S AR AE K G #8855
BEURA A T A K TS 35CH AR X 1 3 RN RE R
AR DA OG 30K 2 B 53 o B 35 X 8 A SE AT AT
JEAFNEA H 25 ) | FL T DR ) S7 AT R R R AE T
B AR 5

AW o BC A SRy S AL IO B 05 S o 4 4
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Table 5 Correlation growth index and isokinetic growth test of aboveground module biomass in experimental forest

R (LR R%)

24 RIS AY 2 < R THR 51%5%
R Slope L. L
Parameter Stand type Upper limit Lower limit P-test 1
( common slope)
- B A Y AF-1 a 0.996 2 1.007 1(0.998 2) 1.058 8 0.958 0 0.751 1
Stem-total biomass

BA-1 a 0.985 3 0.953 8(0.998 2) 1.052 7 0.864 2 0.301 6

BM-1 a 0.984 6 0.940 7(0.998 2) 1.040 8 0.850 3 0.201 2

MF-1 a 0.991 3 1.033 7(0.998 2) 1.115 3 0958 1 0.344 0

AF-2 a 0.984 5 0.8257 0.913 6 0.746 2 0.002 3

BA-2 a 0.967 6 1.198 2 1.386 9 1.035 2 0.021 2

BM-2 a 0.988 9 1.084 6 1.182 1 0.995 1 0.061 5

MF-2 a 0.975 3 1.075 1 1.221 6 0.946 1 0.228 6

- A i AF-1 a 0.727 4 1.1822(1.591 0) 1.788 1 0.781 6 0.389 0

Branch-total biomass

BA-1 a 0.607 5 1.917 7(1.591 0) 3.1330 1.173 9 0.013 5

BM-1 a 0.628 8 2.1453(1.591 0) 3.461 0 1.329 7 0.004 6

MF-1 a 0.328 8 1.3251(1.591 0) 2.478 4 0.708 4 0.3537

AF-2 a 0.854 5 2.092 3 2.841 8 1.540 4 0.000 3

BA-2 a 0.071 2 0.788 8 1.622 9 0.383 4 0.502 1

BM-2 a 0.807 6 0.759 4 1.078 1 0.534 9 0.110 0

MF-2 a 0.689 0 1.114 2 1.730 5 0.717 3 0.597 8

- B AF-1a 0.592 1 1.084 2(1.716 7) 1.786 9 0.657 9 0.729 2

Leaf-total biomass

BA-1 a 0.689 2 1.772 9(1.716 7) 2.753 3 1.141 6 0.015 4

BM-1 a 0.569 6 2.421 1(1.716 7) 4.040 7 1.450 7 0.002 5

MF-1 a 0.069 4 1.808 9(1.716 7) 3.723 9 0.878 6 0.102 8

AF-2 a 0912 4 2.046 9 2.599 7 1.611 6 0.000 1

BA-2 a 0.429 7 0.972 4 1.740 7 0.543 2 0.919 1

BM-2 a 0.788 2 0.877 9 1.266 9 0.608 2 0.4452

MF-2 a 0.364 7 1.039 6 19155 0.564 3 0.893 6

AL RISz e o S 5 B v i 0 I R 5 /A 25 )
IR A 5 2 (Wright et al., 2007 ; fif & %, 2010)
ABEFE T NS AT SR BT A2 TR ASHR, 347 1 a 5F
AT 45 R A RR X A iyt 34 5 N AR R 35 4l ikdh
o R i AN 58 4, HAE K R EARSE BT TR IR 5 fig
A A LA SRR X 4 59 % 43 1 W WSO PR R 5 U 2
AN, TR IR & E N 5 EA B R AR
B RAEE 2012 K3 L4 ,2013) . [, BT
WATHR R 0 A X753 75 oK G2 RAFAE 22 5, LIt
T E SR BRI T T A, BRI HE 1 a ST AT A 1
FHXT AP AR R T X P 1 a S2AT AR

A=Wy 25 S RS, — 7 T R RE R T T AR A T
X1 a SEATIE b b T HE AR IR AR R 4R i 37
WCRE ), BRI 1 a S7AT 0 BE IR Y 35
RN 5 55— J7 T A] BE HY T 5 R R S A A AL T R
PRI = A= 555 1% 3 ok BB % 1] 422 1, DA 9% 005 = 38 A2 B 1Y
SRR IR (A 55,2006 5 2 BE 55, 2018)
TR ASAR S T XS A ] g 3 AR B B A ) it i AR
F 1Ak TR SR 5 OG T AH AR o [ B T A% i e U LA
P v FOXHR SR P55 3 N7, 338 5 D 1) BB RE T
AR 2E 55 77 PR AT DX S7 AT A AR ) ) R R
(Wang et al., 2009 ; A EE 55 ,2017) . AWFFREE R
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R B RGN, SEATIE RS AR K F 5
S HAEK TR E R Wi AT N S R A 5 A
FE R T 2R 0 A P A T RO A T it
25 ToME R AR BB A K . IR S SR AT S AT AT
FOCHE IR REAR , OG- B 7 058, #E 1 B AT
ARG A i 0 AR, S T DX ST 7y T ) e B e
VEFHBEAR 1 5 T DX A0 37 A7 AH X6 A ) i Y 25
X5 B AF (2020) TAH 2 a SEAT R B H B A A
AT A A — B TR 38 45 A T S AT AR X FF A= ) 1
) AL U] 55 B 72 ) 3 %8 DDA OG5 AT DA AR A
Bt A2 AT 3 AR AAZ BRI T JAZ AT IR 32
MR L5 AT GBI 40l R 2 5 T XA 5%
6 R o O ) v A0 AT B AZ R R R BB TP AR, 1 a
SEATIE A RO TR AR L 1B 4 e X O TR Y
I (R B R4 2017 ), i AropR S T X — 0 S7. A7 i
Wi B e 43 TG B A5 1) 1 A Bl T ST T AR BOE 22
R, LA A2 H B AR KT K DL K a3 K TR] Y B
R BV T 4 430 1R 58 bR B T X — M <7 AT 19 2R K
AR EMRBTICAEET ,2 a SEATIG A H 1 -1 A
SCRFRA A0 A ) 43 TE FL A9 ) Sl 4 | 3 5 i
3 (2009) FBFFEE. e Ll A e bR e AR PA 32
A G N, Bl AL B AT ( Fargesia denudata) 53 ¥R EL I
A A b BB G R S A — 2, B
BAMCRAE T ST 52 = 0 S M i B, LA
SEXTE IR A 3 BURE 1 (Liu et al., 2004 ) , 3 HL5§
TEHEAR TAT 7 1 F 5 AR (IR P 2R
2020) , AT BEARAT Y A A 43 LE A

T (2019) MR, Sl AR KOG R T L
JE TR A ) AR K S R O TE ) Y O R & IR
] S AR KR H ZBIAB RN AN LEE
YL A5 052 el 1 AR DR A [ AN A8 (H A B 5E o &K
BOAR 1 a SEATHAR A Y S A K B AR R R R
UEHTR A AKX 1 a SEATHFF -4 — AU G 3R A
SN AT ARFETANIX 2 a SEATFF A3 5
AR TR | Y G R SRR AL, O B
PIARFE X 2 a SEATA - G AR W 6 S A K
KR JFHAER KR, IX S 2 a EATHFF B
WA= 6 43 TC LG ) 08 45 10 A7 AE 25 S, H R R AT g
SEH T AR RN 2R B ERE,2021)
25 BRI S T BR 50 o AT SEAT A ) i A B AK SR
AEEZW, FHAEX ALK 1 a2 a SEATE
BEUR S T W AEAE W W 22 S X R 2% S AR BT
A 308 2 X5k % ) A7 A W 4 TR 1) ASUAET R 78 4 3R B

AR BT (2504 45,2014 ), DT £ 77 bk 1]
AR TR SRR T 1M 25T

4 ik

SRR T, P o A IR R AR
KHIGZS 7 Az aT VAR AL /N B T X2 AT AT R
REE TB) B 25 57 o B D XA () % 8 S A7 A 1 o T
& SRy %) 5 Jo B 35 B4 W) 7R A A A 22 S S TR
PG A XM 1 a SEAT A W) O BCAS SR 2
B PR R ARG IR SEAT A M R AR R S R
MG L R4, T 2 a SEAT AR i O AR SR 22
Seusih o I, AT IR SR B R, D R iR AL
MR SEAT B AT LA Sk A T RE AR T XA
I AT B2 ok i HOB 35

SE .

BERGAMINI A, PEINTINGER M, 2002. Effects of light and
nitrogen on  morphological  plasticity of the moss
Calliergonella cuspidata [ J]. Oikos, 96(2) ; 355-363.

CAI XM, 2013. Effects of Phyllostachys pubescens and Chinese
fir mixed forest on soil qualities in the central Fujian
[J]. For Sci Technol , 38(4) ;: 22-24. [ 554§, 2013. [+
PIAZRASAR S BT T BTt LLEL [J]. Mok B,
38(4) . 22-24.]

CHEN J, ZHANG QX, GU J, et al., 2021. Initial effects of
Phyllostachys edulis invasion on stand structure and species
composition of Chinese fir forest [ J]. J Fujian Agric For
Univ (Nat Sci Ed), 50(4): 517-523. [ BRIE, KPS, i
Wy, A%, 2021, BATARRIAZARMAEA FAE B 4S5
S []. AR RO A R (A AR, 50(4)
517-523.]

CHENG JX, HE YY, GUO ZW, et al., 2022. Variations in
branching and leaf unfolding efficiencies of bamboo clonal
ramets in the interface area of Pleioblastus amarus and
Cunninghamia lanceolata mixed forest [ J]. J Bam Res,
41(2): 24-33. [FEHT, kA, Sk, 5%, 2022, 4
PIAZ AR SRS T X A7 T B S i AS Je i 52 f e
fik [J]. 74, 41(2) : 24-33.]

DU MY, FAN SH, LIU GL, et al., 2013. Effect of mixed
operating in Moso bamboo ( Phyllostachys edulis) forest on
soil labile carbon pool and carbon management index [J]. J
Nanjing For Univ (Nat Sci Ed), 37(5) : 49-54. [ #hi# X,
JAHE, XN, 4, 2013, BATMIRAS 2 E A LS
AR P AR P2 4 RS KA S [0, R st ARl Ry



58 WA A W T A2 AR SRR ST DX v B S BT R M A W i 2 I ) 3 7 S 867

M FARRRERR) , 37(5) : 49-54.]

DONG WY, HUANG BL, XIE ZX, et al., 2002. The ecological
strategy of clonal growth of Qiongzhuea tumidinoda under
different levels of water resource supply [J]. J Nanjing For
Univ (Nat Sci Ed), 26(6): 21-24. [ 30K, #5i,
FERT, 45, 2002, AN[RIK G A T EATJONE 2 19 A 2508 R
PERIESE [J]. BRI RS2 40 (A AR AR, 26(6)
21-24.]

GUO ZW, HU JJ, CHEN SL, et al., 2017. Nitrogen addition
and clonal integration alleviate water stress of dependent
ramets of Indocalamus decorus under heterogeneous soil water
environment [ J]. Sci Rep, 7(1); 44524.

GAO GB, ZHONG H, PAN YH, et al., 2017. Effects of
ecological factors on biomass allocation of Indocalamus
decorus pot seedlings [ J]. J Nanjing For Univ ( Nat Sci Ed) ,
41(5): 35-41. [T, iy, WML, 4%, 2017. AE S
PRl SE I AT R v AR W i A IR SE e [T, g bR
WA R (HARIERRL) , 41(5) : 35-41.]

HUANG HM, DONG R, QIAN F, et al., 2018. Response of
clonal morphological plasticity of Fargesia decurvata to
different forest canopy structures and light conditions
[J]. Acta Ecol Sin, 38(19) . 6835-6845. [ &% &fi, %,
BRI, 45, 2018, SEHETAT re LA n] S X A S SR 4
¥ KSEFREERmang [J]. 2=, 38(19) : 6835-6845. ]

JIANG XX, DONG BC, LUO FL, et al., 2014. Effects of light
intensity contrast on clonal integration of Spartina anglica
[J]. Chin J Appl Ecol, 25(10) ; 2826-2832. [ £ £ 2, &
W, BTN, A, 2014, JESRAT R RO B e R
VERIRZIR [J]. A4, 25(10) ; 2826-2832. ]

JIANG MY, CHEN QB, LUO ZH, et al., 2011. Effects of soil
fertility on the growth and chemical components in stalks of
Neosincalamus affinis [ J]. J Sichuan Agric Univ, 29(4) .
482-487. [THIHL, BRI, BEAE, 45, 2011, HIEAC
XS ZENT AR AR o2 [ )], P AR K724k
29(4) . 482-487.]

LAN J, XIAO ZQ, LI JM, et al., 2020. Biomass allocation and
allometric growth of Picea schrenkiana in Tianshan Mountains
[J]. ] Zhejiang A F Univ, 37(3): 416-423. [ 243, H
BE, ZEWE, AE, 2020 RINTWe A2 EY) i HOA Jr B
S A OB R [ T VLR AR R A e Rk, 37(3):
416-423.]

LIU S, ZHOU GM, BAI SB, 2011. Light intensity changes on
Cunninghamia lanceolata in mixed stands with different
concentrations of Phyllostachys pubescens [ J]. ] Zhejiang A F
Univ, 28 (4): 550 - 554. [ XU MK, Jil [ 5, 11 i ok,
2011, FETOLIERE B AR Y BAT Y 7K X5 A2 A i AR
[J]. IR 24, 28(4) : 550-554.]

LI XX, FAN ZW, SHEN YD, et al., 2017. Effects of clonal

integration on the growth of Mikania micrantha in habitats

with heterogeneous nutrient availability [ J]. Chin J Ecol,
36(5): 1271-1276. [ 2= 0% E5, &6, L2efl, %,
2017. SEREREA R S BT B FR A R AR A A K
S [J]. AR, 36(5) : 1271-1276. ]

LIU Q, LI YX, ZHONG ZC, 2004. Effects of moisture
availability on clonal growth in bamboo Pleioblastus maculata
[J]. Plant Ecol, 173(1) . 107-113.

LI DZ, TAKAHASHI S, 2003. Particularities of clonal plant
species induced by physiological integration [ J]. Grass Sci,
49(4) . 395-402.

LI X, LI K, DUAN AA, et al., 2019. Biomass allocation and
allometry of Pinus yunnanensis seedlings from different
provenances [ J]. J Beijing For Univ, 41(4): 41-50. [ 2%
#, BR, B, 5, 2019. AN R 2 B4
AWy o I e HE R AR [T]. AU KSR R,
41(4) . 41-50.]

LI XL, HOU XY, WU XH, et al., 2014. Plastic responses of
stem and leaf functional traits in Leymus chinensis to long-
term grazing in a meadow steppe [J]. Chin J Plant Ecol,
38(5): 440 - 451 [ VYR, BE1 B, OB, 4F,
2014, HE ) RE A FE 2R 0 I AR RORT KDY ad B s H il
EAVENES [J]. MR, 38(5) : 440-451.]

OU YM, YANG QP, CHEN X, et al., 2016. Effects of the
expansion of Phyllostachys edulis on species composition,
structure and diversity of the secondary evergreen broad-
leaved forests [ J]. Bioldivers Sci, 24(6) ; 649-657. [ EXFH
W, Bitss, BRIT, 45, 2016. BATY SR AT AE # 4k i nt
BT R E5 K5 2R e (D], A 2R,
24(6) : 649-657.]

QI LH, DU MY, FAN SH, et al., 2012. Dynamics of soil
organic carbon pool in Phyllostachy edulis forest and P.
edulis-Cunninghamia lanceolata mixed forest in hilly regions
of central Hunan, Southern China [ J]. Chin J Ecol,
31(12): 3038-3043. [ R A, Fhih S, 600, 4,
2012. P bR X BATARbR AT AR bk L 3 A AR 5 3
A& [T]. AEBFAGER, 31(12) : 3038-3043. ]

SONG LX, TAO JP, RAN CY, et al., 2007. Clonal growth of
Fargesia nitida under different canopy conditions in a
subalpine dark coniferous forest in Wolong Nature Reserve,
China [J]. J Plant Ecol, 31(4) : 637-644. [ KFIE, Fi#
-, AR, 4E, 2007, BMEE 5 LGB RO R O
BEMEPEATR SRR [T, MR AR, 31(4)
637-644. ]

TANG JB, XIAO Y, AN SQ, 2010. Advance of studies on
rhizomatous clonal plants ecology [ J]. Acta Ecol Sin,
30(11) ; 3028-3036. [ #fRI%, H#E, LHIF, 2010. 25
SORERY) AR A S T SR R ()] AR AR, 30 (1)
3028-3036. ]

TAO JP, ZHONG ZC, 2000. Morphological responses to



868 | I R

43 %

different nutrient supply in the stoloniferous herb Glechoma
longituba []]. Acta Ecol Sin, 20(2): 207-211. [ Pg&F,
BPEE AL, 2000. &) ZEFAIE ML)} ( Glechoma longituba ) T
AFFRFFA TR eI [J]. ARE¥H, 20(2):
207-211.]

TAO JP, SONG LX, 2006. Response of clonal plasticity of
Fargesia nitida to different canopy conditions of subalpine
coniferous forest [ J]. Acta Ecol Sin, 26 (12): 4019 -
4026. [ FIHET, SRHFIEE, 2006. WV L BEEF MO R Ae
B ARV R sE R T v (1], AR, 26(12)
4019-4026. |

TAN HC, JIN YX, GAO H, 2017. A study of the effect of
mixed bamboo forest on forest tree growth and stand soil
[J]. World Bam Rattan, 15(1): 6-10. [ 1B, 4k,
i, 2017, AT IR MO A K bk 23 L33 S F
78 [J]. HAAEEEIR, 15(1): 6-10.]

TU XZ, LI DW, 2020. Effects of light intensity on edibility of
Fargesia denudata [J]. ] Sichuan For Sci Technol, 41(5)
105-110. [JR&Th, 25830, 2020, 't B8 % A AR
BRI AT RN (1], AR, 41(5)
105-110. ]

WANG CA, LI DZ, ZHU ZL, et al., 2006. Research methods
for physiological integration of clonal plants and their
application [ J]. Chin J Appl Environ Biol, 12(4): 581—
588. [ £ K&, K, KREF, 4F, 2006, sobEtd) 2
e SAE BRI ST 7k B [T]. N5 PR A 2%
2, 12(4); 581-588.]

WANG N, YU FH, LI PX, et al., 2009. Clonal integration
supports  the terrestrial  to

expansion  from aquatic

environments of the amphibious stoloniferous  herb
Alternanthera philoxeroides [ J ]. Plant Biol, 11 (3):
483-489.

WANG SM, FAN SH, XIAO X, et al., 2021. Effects of strip
cutting on aboveground biomass accumulation and allocation,
and allometric growth of Phyllostachys edulis [ J]. J Nanjing
For Univ (Nat Sci Ed) , 45(5) : 19-24. [ EA4Hg, Ju/0HE,
HORE, 45, 2021 HPARRAHO B AT b AR Wy Bt S e e e
ARMEEI [J]. B Aol KRB 2 (A RBE R
45(5) : 19-24.]

WRIGHT 1J, ACKERLY DD, BONGERS F, et al., 2007.
Relationships among ecologically important dimensions of
plant trait variation in seven neotropical forests [ J]. Ann
Bot-London, 99(5) : 1003-1015.

XU F, GUO WH, XU WH, et al., 2009. Leaf morphology
correlates  with water and light availability: What

consequences for simple and compound leaves? [ J]. Prog

Nat Sci, 19(12): 1789-1798.
XU CY, SCHOOLER SS, KLINKEN R, 2010. Effects of clonal

integration and light availability on the growth and physiology
of two invasive herbs [ J]. J Ecol, 98(4) . 833-844.

XU SN, LIU YH, LI HY, et al., 2018. Physiological
integration of growth, carbohydrates, and soluble protein of
Zoysia japonica clonal ramets under nutrient heterogeneity
[J]. Chin J Appl Ecol, 29(11) : 3569-3576. [ #7155, X
AT, 2HUTAY, A%, 2018. SO>S BUARAF N AL R Sy
WA BRI G ST R A B (0], ]
SR, 29(11) ; 3569-3576. ]

XU L, YU FH, VAN DRUNEN E, et al., 2012. Trampling,
defoliation and physiological integration affect growth,
morphological and mechanical properties of a root-suckering
clonal tree [ J]. Ann Bot, 109(5): 1001-1008.

XIE R, LI JQ, ZHAO X, et al., 2010. Effect of different
canopy conditions on biomass allocation and clonal
morphology of Fargesia denudata in a subalpine coniferous
forest in southwestern China [ J]. Chin J Plant Ecol, 34(6) :
753-760. [fifEE, FE, BE, 2, 2010. MOEFREEXIE
e LB PP T R 5 7 A 0 o P g RS 25 B4 2 i
[J]. RAS %4, 34(6) : 753-760.]

XIE R, 2009. Clonal growth of staple food bamboo for giant
panda under canopy conditions in a subalpine coniferous
forest [ D]. Beijing: Beijing Forestry University: 33— 36.
(S, 2009. SEf AN ST IHERROE T R BB A £ T80 ve
BEAER (D). dbst: destholksy: 33-36.]

YANG QP, GUO YR, LAN WJ, 2017. Addition effects of co-
expansion of two bamboos on plant diversity in broad-leaved
forests [ J]. Chin J Appl Ecol, 28(10) : 3155-3162. [ #iif
L FRYLE, 30, AR, 2017, AT AR R AR B
ZREVEISE IR AT RN B AN, [ )], AR S 2R,
28(10) : 3155-3162. ]

YU HW, WANG LG, LIU CH, et al., 2020. Effects of a
spatially heterogeneous nutrient distribution on the growth of
clonal wetland plants [J]. BMC Ecol, 20(1): 59.

ZHUANG MH, LI YC, CHEN SL, 2011. Advances in the
researches of bamboo physiological integration and its
ecological significance [J]. J Bam Res, 30(2): 5-9. [
T, ZEAR, PRAUAK, 2011, 772 SR SR T AR 22
AR [1]. ATl fl, 30(2) : 5-9.]

ZHANG C, GU R, CHEN SL, et al., 2020. Effect of ramet age
on nitrogen clonal integration of Phyllostachys violascens
based on stoichiometric characteristics of C, N and P
[J]. For Res, 33(2): 35-42. [ &, &8, MRk, 4,
2020. ]k C N P A2 RERHIE 04 R 1T 1R e e S
BRAFIAINE [J]. MR REBTST, 33(2) : 35-42. ]

(HfERE F # IEH)



