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Abstract: Phyllostachys heteroclada f. solida is a high-quality ornamental and shoot-used bamboo species with abundant
wild resources, widely distributed under the forest. Forest gap is a crucial ecological process in which canopy openings
created by disturbances influence growth, development, regeneration pattern of bamboos under secondary forest. This study
examined the accumulation of aboveground module (culm, branch and leaf) biomass and its allometric growth in response

to forest gaps, aiming to provide scientific recommendations for bamboo cultivation and gap management. The impact of
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different forest gap sizes—large gaps (14.74—16.50 m*) , medium gaps (8.18—9.35 m*), and small gaps (4.14—4.77
m’)—on biomass accumulation, allocation patterns, and allometric growth relationships of 1—3-year-old Phyllostachys
heteroclada f. solida bamboo in secondary Cunninghamia lanceolate forests was analyzed. Both bamboo age and forest gap
size significantly affected biomass accumulation, allocation, and the allometric growth relationship. Total biomass and
component biomass increased with larger forest gaps, with medium and small gaps showing significantly lower values than
large gaps (P<0.05). The proportion of culm biomass and the allometric exponent for culm-total biomass decreased initially
and then increased as gap size increased. For 2- and 3-year-old bamboos, the allocation proportion of branch and leaf
biomass and their allometric exponents (leaf/branch-total biomass) generally exhibited opposite trends. In contrast, for 1-
year-old bamboo, both the allocation proportion of branch biomass and the allometric exponent for branch-total biomass
decreased, while the allocation proportion of leaf biomass and the allometric exponent for leaf-total biomass increased
significantly. Ph. heteroclada f. solida adapted to heterogeneous habitats under the secondary Cunninghamia lanceolate
forests created by different forest gaps by modifying its biomass accumulation and allocation patterns, along with its
allometric growth relationships. Biomass accumulation efficiency improved significantly in medium and large gaps, with a
notable increase in leaf biomass allocation, indicating high productive potential. These gaps were ideal for the optimal
growth and high yield of Ph. heteroclada f. solida under C. lanceolata forest conditions. These findings highlight the response
of biomass accumulation, allocation pattern of bamboos to forest gap under C. lanceolata stand, and provide valuable

information for bamboo forest cultivation under secondary stand, gap management and establishment of bamboo mixed forest.

Key Words: forest gap; Phyllostachys heteroclada {. solida; biomass accumulation and allocation; allometric growth

relationship

T (Forest gap ) JEARMEE TS o o1 T A 88 90 sl AR bR 2275 8 BT 2 i 76 ARGt J2 RO I i 2 BR X a2
RE KN AL E R SR B A AT AR A SRR, R R A S RGBS AR A4 R AR
SHA R SRR R TR DA ROMROA ] R AR AR AR R R 2 S e AR R LA
e BEYARARAE S FP 5 44 10 5 ST A SR e AR AR B 2 R a0 A R & B PR W i s ) PR, AR
PEAR el e T AR Y O 2 SO S Pk il VR AR AR AR I R B R, N2 AR Y AR R )
B S5 AR IR AR R Y T AT A, S T 25 e A R AN I 1) S AR Bk, AT
o5 H AR B A BT PR T R S0 SR AR s bR 108 i 17 AL 1 10 A A AT, T AR 7 R /NPT 28 A 4 2
Y IR R R IR ARESE . H AT, AR AR T A Y i AR R B BE R 2 B b TR N R T
AR BEAR A AR ) SRR G 10 T A A R TG BE v 2R DR A SR ) A R AR 4y
PR J&) IR BT RO 1 AN TR A

I FIEARAE (Poaceae ) 71V F}F( Bambusoideae ) fE 9 Y SR, H AT 2BRITZEM Y15 120 &8 1600 4371,
PIARIERLGL 4350 J5 hm® 0 PP REHEA R YRR AR 2 S RN X S A T R R S
WREEOR A BRI IC AR H R el 8] T E AR T T AR R S SRR 2 E R EAT
( Phyllostachys edulis) 5877 ( Ph. violaacens) JKAT ( Dendrocalamus latiflorus) 24T ( Bambusa oldhamii) VUZEAT
( Oligostachyum lubricum) ZEMNZAT (Indocalamus decorus) %5 B 25 35% RSB MR 2 IR A AW E
YRR R S ECN PR A (IR K2 FRr A ) (B (HEAE A BRI SR (Y R
P45 ) FISARAEA(CO, O TREETH R AF ) FEnmi fi 12021 i g otk (T AR ) XA 726 i AR 5 40 e
Tl R ] P AE 5 AH R 8 /D | X AR R BRI T A AR ) R PR S O A 5 AR AN AE MR BIL DAY BRSSO AT
( Phyllostachys heteroclada f. solida) FRABITERIWINTIE ( Phyllostachys ) 1 /NEAT RN, A 2538 B VESR , T2 40
A F L AR TR SRR FL K SR B SR R R B AR Lo A B R
I AT URAZ Y MR AT BRIz AR S0 sl S0 B AT B R, FE IR A S WA, BRTSEor 2

http ; //www.ecologica.cn



22 4 ZHIRE S5 SOOTR A i B R E B S A K AR T 3

R F SRR, 2R T B A o B A XS B RS 2 A TARTR SR, A KRR AR ) AR R 5 40 e B X
AR PREE R LR M R VE AE L M, AN ST DL 0 L X A2 R ( Cunninghamia lanceolata ) YR ARAR BT T 52
O BIFFEXT G2, 30 AR T ARG A W i B R 5 40 e Sy S OH S A KOG R 5T, 70 A R T AR 5
UM SO AT AR AR DT B8 AR W 1 R 2R 5 43 T Jmg 1) W b e | S T 5 Wi ) 421 £ 0 e AR R 3G 4 O
Z, VIR S S0 AT SEAT TR A B 8 RN A B v A5ORR SR S BOAR T, AR S0 A R AE K R e T4 2 e
] 55 B SR =K

1 ARMREHARTGZE

11 BRI

RIS HAL T HT A% B B S8 N YTRT (28°43739” N, 119°16'42" E) |, J& H il #vas 2 KU fi, 4
S 16.8 °C, M FRe AU 40.6 °C B R AR IR -9.9 °C, FF/K I 1613 mm , 4FF3428 4 it 1385 mm, 4F 34
XHRIE 79% ; 4744 H BERHE 1755 b, AR J0REH] 251 d, S RIDISR I 3 pH O 5.6—7.3, il B X ARk
BEIE LIAZ K ( Cunninghamia lanceolata) YRAEFRR 4 20 42 80 40 H 1—2 A= F &K, = 2000 FHT /5
ARG TE AL R U AR 8 250K, AR 24 10.6 hm®, HRINTRAEF D& BT D B ( Pinus massoniana ) | K faf
( Schima superba) .75 W ( Quercus glauca) .7 ( Castanopsis sclerophylla) 55 , MK T A 7E R ITFRIE A Y H SR 520
Tk,
1.2 X577k

2023 4F 9 H R HTOCE BRI TSR AR ARG KAl (L) 5o m B (H) il 4t ok
MBI (L:H=1.5) AR (0.5<L:H<1) B/MAKE (L. H<0.5) 2, =Rl giife i S 3 o) AR — 3, ARl
ARG RN AR PR B AR 220 3 A I 2 mx2 m BT, A AR 25 (R 1,18 1) . TEAMK
BRI SE AT B A LR A RAFRY 1a.2 a3 a FEFTAS 15 bR, SF b fefBl s o0 B A A i,
ST NPREEEE (g) o SRIG AT AIEOFE A I RE il 200—300 g e TAE b4 bl Ml 3, B THER 1 105 “C 5% 30
min, 5 85 CHERIHE FRTH (o) , IHASWIEYE (o) SAEYE (o) USLAEYREITECHHI(%) .

F1 H{EMREERER

Table 1 Basic information of the sampling plots
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Fig.1 Characteristics of the Chinese fir forest gap in the experimental area
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Fig.2 Biomass accumulation of Phyllostachys heteroclada f. solida components under different gaps of Chinese fir forest
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Fig.3 Modular biomass allocation pattern of Phyllostachys heteroclada f. solida under different gaps of Chinese fir forest

23RBSO PRAE e S AR K S R R R

ST 1—3a SLATRF M A B AR R B ROCR (b~1.0) (8 4) o BEME AR K, 1a SLATFF-
SVEY S AR R e T S S T e AR AR B A A e Y R O T T - R
Py e O AR RO T BEARET AN, 2a SEATAT- B A W S g 18 M 0 35 T RS T i A8 Ak
FaH I - B A S A AR OB B e T R s R T B B ARET AR YIS K, 3a SEATAT- A
Ayt S G K R RO S T BRI S TR AR A Ho N O AT - S A W i B A SRR R (1.053) 5 4, -
SR P S AR J B B T TS R R A R B, EL/N R R - B AR W e A A B )RR
(0.884) , fH AR W A 28 T WA IE [0 2%

http : //www.ecologica.cn



6 AR ¥ I 45 %
= KB~ AR o KAk
28 o 287 Slope=08622 R*=0.613*% _ 28 | Slope=0397 R*=0693*%** *
Slope = 0.7592  R2=0. 697**% R Slope =0.541  R?=0428%%*% .~
Slope = 0.6262  R? Slope =0.709  R? ’
2.6 2.6
2.6 e
A=
24 2.4 o 460 &4
A ,"‘Aloo - 'Ed-
&) o . W
22 e ® 24 At g
Slope = 1.012 R2=0920%*+ 22 A " o 78
Slope =0.779  R?=0.726%** S e
20 ° Slone 71Q 52 g R % A a 7
Slope =0.878 R==0.567 S’ e
o 20 |2 o 29 ¢
18 20 22 24 26 0 1.5 2.0 25 10 12 14 16 18 20
2.8 | Slope =1.054[0.986] o 28 [ Slope=0632 R=0842%x & 28 1 Slope=0.767 R2=0.819%%% ?
0 Elevation = 0309 R2=0.625%* 2 Slope =0.861  R*= 0.929*** 4 Slope =0.925 R2=0. T31xer
é Slope =0.881 R?>=0.810%** 7 o Slope = 0.803 R2=0 757=:=:§;~"o a Slope =0.785  R?
£ 26 { Slope =0.946 [0.986] Y 26 2.6
% Elevation = 0, mx ﬂx 3. o) T £
S o g =
= 24 @,A g 24 24 LR #
i) By a 0 a i
g %7 e X
< 2" o
w 22| ° 22 22 o g0
5 | A ,'
20|, 2.0 20+, 7
1.8 2.0 22 24 14 16 18 20 22 24 12 14 16 18 20
Slope =1.084 [1.053] ° Slope = 0.828 [0.884] . ,3 Slope =0.709  R>=0.686*** _ :
Elevation=0.102 R>=0. 856***"‘ = 10 Elevation =0.796 R>= 0.598** 7 ° 3.0 | Slope =0.946 R?=0.589%*
301 Slope =0.877 R2=0817%%% s YT Slope = 0.899 [0.884] JECE ~ [Slope =0.906 R?=03512%
Slope =1.031 [1.053] 9,2“ Elevation = 0.831 RZ:; @ /7 ** o -
2 " . = 2 — A
28 Elevation = 0.123 BR jé)ﬁ 2 238 Slope =0.763 R ,(19 :’;’:AA 28 E
: pi
26 26 2.6 1
24 a 24 244 0 o
A ‘as’
o 'y o’
2.0 22 24 2.6 2.8 1.8 2.0 22 24 26 14 16 18 20 22 24
log(FF 44 Culm biomass/g) log(B 449y & Branch biomass/g) log(M- 44 Leaf biomass/g)
B4 HEMLOTHGEYEREEKEXNMm

Fig.4 Allometric growth pattern of modular biomass for Phyllostachys heteroclada f. solida under different gaps of Chinese fir forest
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