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5 Hainan Everest Landscape Architecture Technology Co., Lid., HaiKou 570100, China

Abstract ; In order to reveal the biomass distribution and changing law of the tree layer of tropical lowland rainforest, it took
the tropical secondary forest of the Maiwan Water Conservancy Hub section of the Nandujiang River as the object of study,
and used the biomass estimation regression model to calculate the aboveground growth and increment of the target tree layer,
and systematically analyzed the spatial differentiation of the tree layer in terms of its species composition, diameter level,
height level, and the gradient of the distance from the river channel. The results showed that: (1) Endospermum and
Gironniera were the main contributors of aboveground biomass in the tree layer, with Endospermum ranking first in terms of
biomass share (18.17%) and average biomass storage per plant (427.31 kg) ; (2) the biomass in the tree layer was mainly
distributed in the intermediate diameter class group (13 em<<DBH<25 cm, accounting for 41.63% of the total ) and middle
height class group (10 m < H< 15 m, accounting for 53.93% ), but the average above-ground single-plant biomass
increment of trees in the extra-large diameter class group (37 em<DBH) and upper height class group (20 m<H) was the
largest; (3) the total biomass of the tree layer layer and the average single-plant biomass increment showed a unimodal
pattern along the gradient of the distance from the river, with the peaks appearing at 650—950 m from the river channel,
the plant community in this area had the widest distribution of diameter at breast height and height class, and also showed
the richness of coexistence of trees in multiple diameter and height classes. In addition, the proportion of large diameter
class (25 em<DBH<37 cm) and high canopy layer (20 m<<H) trees showed a gradient increasing trend with the increase
of the distance from the river channel, and this pattern may be influenced by the fluctuation of groundwater in the riparian
zone; (4) the average biomass growth of trees in the first half of the year ( March to September of the same year) was
generally higher than that of the second half of the year ( September to March of the following year) . The results of the study
preliminarily revealed the distribution of biomass in the arbor layer of tropical lowland rainforests in terms of species
composition, diameter class group and height class group, as well as the changes in response to the distance from the river,
which will provide a scientific basis for an in-depth understanding of the dynamic process of carbon sequestration in tropical

lowland rainforests, biodiversity conservation and ecological restoration.

Key Words: tropical lowland rainforest; the distance from the river; diameter class; height class; average biomass

per plant

AW A D B AR 25 R G P I EE B R G 0, BERS AR ) v A 7 1K AR S R G BRI AL
Y AR AR AR R A B S T LSl A A A i AR R | [T BT R g S H X B
RN TR Z R bR AR MO, B0 R B 139 A= 400 2 5 AL 20 52 A A 0 i ) L3R B 4 TG A
JRyo ARARHD LAY R ARSI AR Y AR AR Y AT AR, A T A R
VR ARG BRI AR S R GE R A it BT R AR A M S A AR AR REVE R AR
TSGR A 2 S N TR D 22— R R AR A A 1) DRI ) A R X B A i B Dl AR
HI™ . Dewalt 55112 Xof 4 Fhfii (R s FOMRAE TS 10 A= BB 90 R B, /NI KR (1 em < DBH< 10 em ) FlBEAS 53531
TR E WY 4%—5% , T HAR AT 70 om BRI AR ECE b A= W) B 9 R0 R BRI A | F
5 AW BB UIANSC IR IR AR I g PR 1L PR b R 2 28, PR AR T L e R AR DA S e A 7K R 5
PERED I AZE TR, 5 KA AR T , KA AZ b A i i 73 C LU e 3k 94.22% , LR BIAA 1 2E 4
T U IR S AR BRI 3 BT TR bR AR ORI, G /NI AR 1 5 4 06 2R AT RE S BUM
A R R IR IR ARZ A 2 SR DR B R R SRR R R AR
F18 A e g 2 O o) KA RO 1 BE T AR R AR A AR AE . W] L e R R AR ARAR A0 B 2B Wy 20 TC b o 4
T RSN BN TARBOR AT A A A B 5 L s R

A FRMRARIX A0 A 2 ATRT A 7K 28 90 258 7 Jelae o 90 19 Ja il s DX R A 30 IR ZI B R AR A S R
/AR BIFFE R IR & N AR K FIAR AL T T /K MR 05 7K X 2 S5 R T K MK AL, ) 1
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A 5 7K FR I ] R A I VR A s AR K R B VR T 5 X0 A [ S 0 T B S A A ) A 9 7 A O
Kem e shagma s o B, BRba R A & g e AL BY ( Rhododendron hainanense ) 7E30] 5725 18 ™ B v I 55 f
UK I B R AR AT ;b5 K R A ) 2 R T 1 A A B RRON ST K DX 3 R B R TR AR
PEE LR AP AR K 0 5 A 2 2 A R R VAT 2 S 140, R VR 2 B e DR R R AR (ke ]
LB 7K 88/ 8 T B 3 o A K 3 PR RO S B R RIS DG R SRS AE AV 1 S BV A0 A

BV S /KRR A BORHE A T K R K R R BE R LA i - R E R MR G AR RS, A
ARV HEWE KRBTt S B SR T RE . K XS B o A Y2 A R A MR R R e
EFE A o A P B, S R AR PP R TR A, — e R 32 A8 TE ST, B0 AR i e > | g
BH PR R AR A J2 A W i S o S HZR A AR TR S K O A R s A A it sh 288 A g I R, o2
T2 B R G ER TR E MEEEIRAR . AW 5T LB AR AR AL R 30 ) i IR MO X 5 5 T i 4
AFUH A AR AT BRI P H TRACLE Ay i B R R R AR R 1 A R B T T P S Y S A S AR Ak
R, LT gV 7K R 2 J0 L AR AR % 100 A 25050 D BE LA KR FAii ] Jaly A= W) AR MDA 5 A S R 4t
LR | (R Ayt {1 R AR AR AR [ 5k 2 2850 7 B L LAl

1 HREHR

T3 25 7K RIRR LA R VL P e ) BE (28054 109.845°E—109.973°F, £ i 19.404°N—19.425°N) , 1675
AR B BRI B g FAL (18] 1) o WFSE DR By 2= AU DX, M Ak PR b i 2 e T A e R FE
BRI, T BT B, PR 23.5 C P IHXHEE 85% ,4F-F- K i 2000—2400 mm,, % H1IX
JE 7% 5T e 215, A3 A — s T AR PG UCAE RR K T O 7, A TR 0 b U RR B, X8 R R LB A
( Endospermum chinense ) . I Bl B ( Gironniera subaequalis ) . # % %4 ( Heptapleurum heptaphyllum ) | 7K #f #
( Wendlandia wvariifolia) 55 /N AR FA4K

1 FAREEFXAE

Fig.1 Location map of the research area

2 MREIE

2.1 Bl
WG T 2023 4F 3 & 2024 4F 3 A6 RGPV  V 7K AR ZH i 408 X 5k ( b 3 AR A7 - 19.400°—19.426°F,
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109.844°—109.974°N) JBIF . MKIEM 86 BERRAE , REA 1 12 4~ 20 mx20 m #£77 (R 1), FEJrRIBE R T4 T
100 m, XFHEH WA R KR TET 5 cm TEARIEF TR B m A4 1 b4 T e 2

A g AR ) B 2 TR AR Rl 44 A A B M (hitps - //www.iplant.en/) B IATE AR FHE (APG IV
B FHEY KRR I TS HOAC R R ETT 2 M B4 B A IR, 000 B R 2 Ty R bk B
S R e R R S E A% M . T SRTRK 634 Bk, SR 36 Bl 66 J& , A SO A WA I ] B gt i ]
T AR A AR, 2 B A ETEAR (2023 4F 3 H—9 A) FGEE4F (2023 429 H—2024 43 J)

F1 WRXE 12 M E AR R

Table 1 Basic profiles of 12 plots in the study area

3 25 . . . i it (I - I N i
RS 4B (N) ZIE(E) W/ m DRRE Wi W RS/ FEHEMEE
Sample plot . . . Landform  Slope . . ..
Latitude Longitude Elevation L Slope  Canopy density Main plant communities
number type direction
1 19.39953326° 109.84580379° 156 b 7G4k 295° 10° 90 AOT (Bl +8 5 -5 E k)
2 19.40413810° 109.84370538° 157 b 7G4k 296° 11° 90 A02(7J<’f1%$xj+ﬁ§{$ﬁ LER)
3 19.42297784°  109.85448054° 121 b AR 95° 30° 75 AO3(HREE+IE 5 S - R M- CALED)
4 19.42346597°  109.85142536° 249 15 I 90° 15° 70 AO4( (1M + R B K )
5 19.42580281° 109.85849789° 153 I Pt 3150 25° 80 A0S ( f5 3 2 + 1 A - AT 4R 5% )
6 19.42546881°  109.86270752° 190 ¥ At 65° 350 60 A06( B+ ER-IEFEILATF)
AOT(F%Y b
7 19.42419312° 109.86241006° 207 B 7oL 295° 10° 90 o %ﬁ%ﬁ et FLERRY -1t e -2
8 19.42183908° 109.86719205° 170 i ARk 60° 30° 80 AOS( FA B+ KB A2 - R
» AO9( PR + B 4 — 3 Pl ] — 2 H
9 19.42088873°  109.87319865° 202 W #dksee 30° 70 g)(nMJ BP0
10 19.41772173°  109.97399474° 201 1 Jedt 338° 15° 80 A10( B+ R 21 5 - HF )
11 19.41556644°  109.86819179° 174 1 Rl 160° 30° 80 11( I+ 2 Sl e )
AL2( ABIR+ K N ]
12 19.41914015°  109.87200590° 181 Frb% PiFg 205° 10° 80 jbggf W REAZT - KD - H)
2.2 BdEsrr

221 YA

AR FER FH B 4 A 24 S 14 A T L T A B AR A A I [ DAY LR 9 X sl A7 06 e A AR
LU ARG R, JHEC b 3 DX A 0 7 il 2% 1 55 AR B 5 i Ak DX 358 g B AR, 6 G 0 TR TP AV T2 TR JEL A 2 v 1 A6 00
[ J P[4 3 a2 LA A EC /b =K (U RILLL ) S

W=0.45691 [(DBH)>H] **%

b, W s FRRRAEY R (kg) , DBH NEAMIFE (em) | H HHAR S (m) .
222 FRARBEHLNSGr

MR B ARGV Bl A B AR E ) (R b e KR DA (5 em) DA_E TR AR KI5y 4 DMRRAL,
I3 BR/NEL 5 em<DBH<13 cm; 14240 ;13 cm <DBH<25 cm; KA24:25 em <DBH<37 cm; # K124 .37
em<DBH, 7EMCEEA b %5 12 A7 (AR R AR 7% rh 2 R U AR R 1 S B A ) SOV B4 ik A= )
SR RES A R
223 TeARE RS

TeAR R SR 5352 X0 T EE 4y 907, R AL BRHRS NS TR R R4yl 5 A BE AL i R
JEEERA .0 m<H<5 m; P FEEERA .5 m<H<10 m; P EEERA .10 m<H<15 m;H FEEEHRA.
15 m<H<20 m; )2 EBEYA 25 m<H, TERCIERE T, % 12 ANy (0 0G5 I I MR V% rh & s BE AL TR AR 1Y
St b A SO BBk AR Y T R T
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2.2.4 BEIWIAREE K]S

B B Y B R A S ik e e A B 5 ik AR RE D S5 T B IE S (D) ¥ 12 AEERLRI A Ry
5 AVEEHLAH . RISE—42H .0 m<D<350 m; % 21 :350 m<D<650 m; 5 =4 .650 m<D<950 m; =3P .950 m<
D<1250 m; 5 FL2H : 1250 m< D, FEREFEAE [ o 2% 2R s rp R M b IO AMRORE VR 75 K (1 S b1 A= o 34 o
WRAE Wy AT G0

3 ZBRES

3.1 FEAREY AT LA
311 FeARAY i BRI 2R S 0 A AL

TR ZE BAEY) = 32 AE T F RKE P ( Euphorbiaceae ) , KR} ( Cannabaceae ) | 5 B} ( Lauraceae ) | F. 1 #}
(Araliaceae ) J B Bl ( Anacardiaceae ) , L ik 5 F} 2 57 #ik 2 i5 80.16% (£ 2); J& F oo, ¥ i J&
( Endospermum) B J& ( Gironniera ) | %% % %8 J& ( Schefflera ) K& J& ( Ficus ) | 21 5. J& ( Ormosia ) |, % B )&
(Toxicodendron) 55 10 J&-G T i b 67.12% , BHHTCN FRRAE W A7 B0 20 B, S X AR AR W) o 22 5
R, R TT N Bk A i 22 S/ N R A R . P B AR AR ) 6 5 E R A R i) i AR R
REE IR R, B S8R 5] o o S A i HE (18.17% ) RIS RR A ) e 248 (427.31 kg/ 4K ) 1A s i, AR A
B FTAA S Ry a2 DI A i 3t T RRRRE 3 A o 1 5 R S A= 0 6 5 L (13.96% ) 14 ) s AA B A

WD B B AR W 34 (21.26 kg/AK) 38l 1L F A& 1 7 K

R2 HEXAFAEEYEHEN 10 CHEVERBRMEYEREE

Table 2 The top 10 dominant families and dominant genera in tree layer biomass in the sample area

5 UL el ot o R
Family B"’m"‘sj /P orcentage plant biomass/ Genus B“"““j/ Percentage plant biomass/

(hm?)  of biomass/% (ke/HE) (/hm?)  of biomass/% (kg/ )
KA} Euphorbiaceae 26.57 18.69 335.65+410.91a || #HAJE Endospermum 25.83 18.17 427.31£217.85f
KREL Cannabaceae 19.91 14.00 47.08+55.69h G IE Gironniera 19.85 13.96 21.26+14.85a
R Lauraceae 13.24 9.31 171.74£153.76b || 142 45)8 Heptapleurum 12.13 8.53 112.58+74.21hc
TR} Araliaceae 12.13 8.53 114.20£162.44h || ¥AJ& Ficus 7.69 5.41 45.21£27.07ab
EWEL Anacardiaceae 10.07 7.08 185.94+250.67h || £LE )& Ormosia 6.60 4.64 211.30+124.56de
%} Rutaceae 9.02 6.35 120.33+212.68b || HAHJE Toxicodendron 6.48 4.56 151.42487.28cd
7} Moraceae 7.69 5.41 75.30£104.43b || BEEHE Melicope 5.14 3.61 272.4393.77e
G F} Fabaceae 7.44 5.24 188.06+126.82b || )& Lithocarpus 4.18 2.94 269.36+166.42¢
553} B} Fagaceae 4.18 2.94 401.46+328.67a || LIHHHE Acronychia 3.83 2.69 58.04+39.88ah
MR} Burseraceae 372 2.61 445.95+127.46a || MIMJE Canarium 372 2.61 445.95+127.46f
41t Total 113.98 80.16 £t Total 95.44 67.12

ab e d FFEACFA R/ 8 [ AEAE 2 5 3 ] P B oR7ERHRL/ IR 1) JE 122 22 5% (P<0.05)

3.1.2 TR ARG A R

TRA M L W R TE R GBI 1 B S 1 A A A o (3R 3) W1 BAE AR 2041 (13 em < DBH<
25 em) X JE) P, HAE W DRk R 41.63% ; KRS (25 em <DBH<37 cm) P 34.68% 1) 57 #ik 5 iy ¥k P 41
g3, ZH RZRTTIRRIE 76.31% . FEREHMAE (37 em<DBH) R AE Yy HI{EIL 982.45 kg, RWITT ARAALH
RRY M g  (0 AE BBURMS . PRI AR R AR Y I E AR (AR B e Y s
i E A,
3.3 TeARE ) b ) o A A

TR Z b A Wy e AE e B2 ) b 2 0 I B A AR R (3R 4) WEIX A T2 B R (10<H<15 m)
AW A 33.82 vhm? (B EY R 53.93% , FJEEERAL (20 m< H) SRk AR 757.66 ke/#E,
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45 &

KUY B R E

TSRS —EIEM KR, &

15 52 9 S M B 45 GF 3 LA i, 24

87.45% MM AR FEEET T TFE(5<H<10 m) FTENT FE(15<H<20 m) SERH ., %0 E

5 PTG M R AR SR PO 5 T A

£3 TRARFFAHIMEENESH

Table 3 Aboveground biomass distribution of trees with different diameter classes

MEARAT, HOE B EZ i T2 MR IR (10<H<15 m) fdE R

. YE I A i TR AR L] V-4 FURR A ) i
[y il . .

Diameter class Diameter Biomass/ Percentage of Average biomass

rameter class range/cm (t/hm?) biomass/ % per individual/ ( kg/#)

INEGEZH Small-diameter class 5<DBH<13 8.72 13.90 15.56+10.33a
11241 Medium-diameter class 13<DBH<25 26.11 41.63 106.20+52.97b
KL Large-diameter class 25<DBH<37 21.75 34.68 386.65+118.46¢

B KAEY A Extra-large diameter class 37<DBH 6.14 9.79 982.45+223.48d

a.b.c.d PR RIRPHPAFAE 2R

B3 FRTRRR TR

R4 TRBERFTANM EEMESR

Table 4 Aboveground biomass distribution of trees with different height classes

L2 (] TC 2.3 22 5% ( P<0.05) ; DBH . Jll)4% Diameter at breast height

o . o o =N | A =X
e g oy B ﬁFﬂﬁi%;lﬁtm $ﬁ$$$$%£
IHeight stratum Stratum range/m Biomass/ ( /hm?) Percentage of Average biomass per
8 8 biomass/ % individual/ (kg/ %)
L
TEWE& i 0<H<S5 0.93 1.49 7.60+4.87a
Lower height stratum
=R ERY
EPTEmE&H 5<H<I10 15.08 24.04 27.84+25.22a
Lower-middle height stratum
hEE A
< . .93 41+105.
Middle height stratum 10<H<I15 33.82 53.9 182.41+105.79b
4]
LR R A 15<H<20 8.15 12.99 651.73+£298.21¢
Upper-middle height stratum
=
LRRESA 20<H 474 7.55 757.66+241.94d

Upper height stratum

a.bo.d SRR ) B QA R 7 1 22 57 .3, 1 [R) R R 7 A () g EE 40 4L ) OFG .35 22 57 ( P<0.05)

3.1.4  FRoRA: Yy B ] T I 2 e ) A ML

FE 5 A1 T2 A e 2 0] 4347 5 e 3 I 5 A A J 3 Sk
A B L 47.099% % A S B 1) BRI TR 23

HA
D[], 22 ) i T T I

B LA

55 = FEHZH (BEYTHE 650 m<D<950 m)
S [ 534 Jmy , A= Py it I LR BAE 650—950 m
SIS, MR T A A, PR A A ) 2 IO S R A, f KT R

B (1250 <D) Fe ARV bk A= Wi e, I5 3 102.78 kg/ Bk (BZH INAMA2E S8k, Bk i A i)

x5 AEEEAEEBEMPIFANM EEMESF
Table 5 Abovementioned biomass distribution of trees in plots with different distance to river
N P2 Rk p
BT D . A PR Aot B
1 A A 1 W . R
b ZH The different . Yy LA . Average diameter
. Biomass/ Average biomass Average tree
Plot group distance to N Percentage o al breast .
. (t/hm*) . per individual/ . height/m
river/m of biomass/% height/cm
(kg/H)
% —41 Group | 0=<D<350 2.12 3.37 19.16+17.83a 9.02+3.10a 5.29+1.66a
5% 4 Group 1l 350<D<650 5.85 9.33 35.55+35.19a 9.75+£5.37a 6.19+2.32a
% =4 Group 111 650<D<950 29.54 47.09 87.51+107.64a 14.32+8.20b 8.83+3.46b
S Group IV 950=<D<1250 15.85 25.27 91.77+129.97b 14.59+7.87b 8.82+3.11b
AU Group V 1250<D 9.37 14.94 102.78+122.26b 16.12+8.82b 9.69+3.54b

a.b.c.d ZFRNEARR

H A 2, & 3 Al

JEF S R

REHLZH 1B 22 5 25 | AR 7 RESR R TR AR 4 ) O . 35 28 5% ( P<0.05)
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(D<650 m) LX DBH<25 cm WyH/IMEHTRA N T, BEIE BEEHEN, h/NMERIR AN & Lz 87 N, iR AR
(25 <DBH<37) F¥ AR 4 L THE 2 14.6% , I TE 650—950 m K] B2 R BT e AL fE 4, |l 455w, T
R (H<5 m) o HBETTE BBk w2 TR R (10 m<sH<15 m) 8 HGBERE 2580 B 1 i 3 B
FIEFRAR(5<H<10 m) 62 i 4l 45% UL RSN, 25 @ B RZ R AILFIRZ RGBT 650—950 m
X, EiR#gJmZR ], 3 X ( D<650 m) 32 /K SCHR B E MK, Lk 2R h/NTe AR = BHERBE A6 B2 AR 4k
650—950 m X [AIJE W Z5 A 52 2% A it SR AR E VR |

e 1, Dz MEmE KAy e FREAEEM =k LR
g ARl R s 12 FRERERS wm LEEERA
B 2 b 2 A
s 10r g 10} R
_3 R =
2 0 7
RS § 0.8 ey %D 0.8
e gz
R o L =
g% 5 06
R R
e o4t = o
L iE § 04
i & E
Q =]
& 02} & 02
: »
£ 0 E
v v v v = A 8 ES & Vi
Q Q Q &4 s V v v v 2
v/ v/ v/ - S 2 Q A a
<) = =3 v/ V/ v/ v/ -
2 8 3 s g g £
(=2} o o g
BB D HVT B D

Distance from the river/m . ’
Distance from the river/m

B2 7 [E]REAE B B A 4H B AR R 2R BT o LE A5

Fig.2 The proportion of each distance class group in the sample

B3 AREEAERE S AT &S ERAR S L

Fig.3 The proportion of each height class group in the sample

group with different distance to river ) ) . .
group with different distance to river

32 FARAYEA
321 ETYMERMTALYRZNL

A JE AR ZL R IS (Alseodaphnopsis ) e 2 58 J@ AV 51 S35 BARR A W G R L ([ 4) , Hirp
P& DL 60.39 ke/ BRI HHELD Z m T HAME . WP sh8 0t RS FAEL TR JLimrHRE 51855 R
ARG R 2 TR & S A e W R R AE AR R 2 A Y | SR WIS [R) J A A v 10 2% 15 Pk PR 5% PR - I
T2 S A A G I SR
322 ETRUESWIALY RN

TR PE 53 S A=) 2 30 s B AR OB B i i (&1 5) , Horb R R A2 94 4H (37 em < DBH) LU
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