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Abstract; Taking Kandelia obovata Sheue, H. Y. Liu et J. W. H. Yong plantations at the stand ages of
21 and 66 a in Ximen Island of Zhejiang Province as research objects, their population structure, life
process, survivability, and dynamic variations were analyzed based on field plot survey results, and time
sequence prediction for number of individuals of populations was conducted to provide fundamental data
and scientific basis for effective conservation and restoration of K. obovata populations in northern margin
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of artificial mangrove forest in China and for northward expansion of mangroves. The results show that the
height structures of the 21 and 66 a populations of K. obovata plantations are similar, with plant heights
mainly concentrated in 1.0-1.5 m, and their average heights are 1.31 and 1.37 m, respectively.
However, the density and diameter class [ division on basal diameter ( D) ] structure of the two
populations are obviously different, the density of the 21 a population (3.11 m™>) is approximately four
times that of the 66 a population, the former is dominated by diameter class Il (2 ecm<D<6 cm) , while
the latter is dominated by class I (6 cm<<D<10 cm) to class VI (18 em<D< 22 em). The survival
curves of both populations conform to the Deevey- Il type, the number of surviving individuals shows a
tendency to decrease as the diameter class increases, the mortality rate of each diameter class is relatively
high, and the mortality rate of the 66 a population is evidently lower than that of the 21 a population. The
survival rate and mortality density of both populations decrease with the increase of diameter class, the
cumulative mortality rate and hazard rate increase with the increase of diameter class, and the four
indexes of the 66 a population tend to be stable starting from diameter class V (14 em<D<18 cm). The
dynamic indexes of the two populations vary greatly, the population dynamic index ignoring external
disturbances (V,;) and population dynamic index considering external random disturbance (V") are
both greater than 0, indicating an overall growth tendency, and the maximum value of risk probability of
the population to external random disturbance (P, ) are 16.67% and 9.09%, respectively, indicating
that the two populations are relatively sensitive to external environment. After next 4 and 6 diameter class
time, the number of individuals in each diameter class of the 21 a population increases; after next 2, 4,
6, 8, and 10 diameter class time, the numbers of individuals in class V to class XI (38 em<D<42 cm)
of the 66 a population generally increase, while the numbers of individuals in class I (D<2 c¢m) to class
IV (10 em<D<14 cm) decrease, indicating that population growth would be difficult to maintain in the
long term. Seedlings and small trees of the 21 a population and small trees of the 66 a population show
clumped distribution, while big trees of the 21 a population and big and old trees of the 66 a population
show uniform distribution. Based on the above research results, it is recommended to strengthen the
conservation and management of K. obovata plantations in Ximen Island of Zhejiang Province, such as
seedling thinning for the 21 a population and reduce human disturbance, and supplement seedlings for the
66 a population, thereby promoting population regeneration and healthy development.

Key words: mangrove forest; Kandelia obovata Sheue, H. Y. Liu et J. W. H. Yong plantation;
population structure ; population dynamic; spatial distribution pattern
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Table 1 Growth status of populations of Kandelia obovata Sheue, H. Y. Liu et J. W. H. Yong plantations at different stand ages in Ximen Island

of Zhejiang Province (X=SE) !

% /a Stand age BERE/m™2 Density

AR/ % Canopy density L iE/m Crown width

F£4%/em Basal diameter

S/ m Height

49.34+2.66
57.03+6.13

21 3.11£0.39 =
66 0.79+0.12

3.87+0.10
14.52+£0.70 s

1.31+0.01
1.37+0.05

0.52+0.01
1.08+0.04 =

D e D s IR 2 AR FR LA AE 0.01 F11 0.001 K F FAFAE R E2Z R #x and %% represent significant differences between two stand age

populations at 0.01 and 0.001 levels, respectively.
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FIFEY:  Height class

FEES:  Height class

HI; h<0.5 m; H2; 0.5 m<h<1.0 m; H3; 1.0 m<h<1.5 m; H4; 1.5 m<h<2.0 m; HS; 2.0 m<h<2.5 m; H6; h=2.5 m. h: ¥k Height.
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Fig. 1 Height structure of populations of Kandelia obovata Sheue, H. Y. Liu et J. W. H. Yong plantations at
different stand ages in Ximen Island of Zhejiang Province
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Fig. 2 Diameter class structure of populations of Kandelia obovata Sheue, H. Y. Liu et J. W. H. Yong plantations at
different stand ages in Ximen Island of Zhejiang Province
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Table 2 Static life table of populations of Kandelia obovata Sheue, H. Y. Liu et J. W. H. Yong plantations at different stand ages in Ximen Island

of Zhejiang Province!

?f%}’( 21 a FREERYFRA LR Static life table of 21 a population 66 a FREERYFRA TR Static life table of 66 a population
([‘,)ll;sr:emr a,” L d, qx L, T, €x Px K, a,” Ly d, qx L, T, €x Px K,
I 3575 1000 915 0.915 543 594 0.594 0.085 2.465 213 1 000 437 0.437 782 1785 1.785 0.563 0.574
| 304 85 78 0.918 46 51  0.600 0.082 2.497 120 563 248  0.440 439 1003 1.782 0.560 0.581
I 26 7 6  0.857 4 5 0714 0.143 1.946 67 315 137 0435 247 564 1.790 0.565  0.571
I\ 2 1 — — 1 1 1.000 — — 38 178 79 0.444 139 317 1781 0.556  0.587
v 0 0 — — — — — — — 21 99 43 0.434 78 178  1.798 0.566  0.570
M 0 0 — — — — — — — 12 56 23 0411 45 100 1.786 0.589  0.529
VI 7 33 14 0.424 26 55 1.667 0.576  0.552
it 4 19 10 0.526 14 29 1.526 0.474 0.747
X 2 9 4 0444 15 1.667 0.556 0.588
X 1 5 0  0.000 5 8 1.600 1.000 0.000
XI 1 5 — — — — — — —

D1.D<2 em; I:2em<D<6cem; I: 6 em<D<10cm; IV: 10 em<D<14 cm; V: 14 em<D<18 ecm; VI: 18 em<D<22 cm; VI: 22 em<D<26
em; VI 26 em<D<30 em; IX: 30 em<D<34 cm; X : 34 em<D<38 cm; XI: 38 em<D<42 cm. D; 342 Basal diameter. a, * . 2JW )5 x 9IH
A AAREL Survival number of individuals at x diameter class after smoothing; [ : x 724 WAR HEALAE TG A %L Standardized survival number of
individuals at x diameter class; d, : M x B o+ 1 G0 B AR fEAL SET-MA %L Standardized death number of individuals in the interval from x to
x+1 diameter class; ¢, : Mox B x+1 BHPFET- R Mortality rate from x to x+1 diameter class; L, : M x B x+ 1 A2 R 1] B FE 35 MA S Survival
number of individuals in the interval from x to x+1 diameter class; 7' : KFBET x 2R AR KL Total individual number greater than or equal to
x diameter class; e, : x LTI EE F 6 Average life expectancy at x diameter class; p, : v R AIAFIG 2 Survival rate at x diameter class; K, :
M x B a1 BRIATH R Vanishing rate from v to x+1 diameter class. —: Jo¥#E No datum.
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B Vanishing rate from x to x+1 diameter class.

I:D<2em; T:2em<D<6cm; I 6 cm<D<10 cm; IV 10 em<
D<14 em; V; 14 em<D<18 em; VI 18 em<D<22 cm; VI; 22 em<
D<26 cm; VlI; 26 em<D<30 cm; IX: 30 em<D<34 cm; X: 34 ecm<
D<38 ecm; XI: 38 em<D<42 cm. D; F£4% Basal diameter.
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Fig. 3 Curves of mortality rate and vanishing rate of populations of
Kandelia obovata Sheue, H. Y. Liu et J. W. H. Yong plantations at
different stand ages in Ximen Island of Zhejiang Province
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—O—: 21 a F¥ 21 a population; —@—: 66 a F#f 66 a population.

I:D<2em; I:2em<D<6cm; II; 6 cm<D<10 cm; IV 10 em<
D<14 cm; V. 14 em<D<18 cm; VI: 18 em<D<22 cm; VI: 22 ecm<
D<26 cm; VII; 26 em<D<30 em; IX: 30 em<D<34 cm; X : 34 cm<
D<38 cm; XI: 38 em<D<42 cm. D 4% Basal diameter. In [ : x 24%
PRUEACAT 36 IMAEUT B SR X8 Natural logarithm of standardized survival

number of individuals at x diameter class.
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Fig. 4 Survival curves of populations of Kandelia obovata Sheue, H.
Y. Liu et J. W. H. Yong plantations at different stand ages in Ximen
Island of Zhejiang Province
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Fig. 5 Survivability analysis of populations of Kandelia obovata Sheue, H. Y. Liu et J. W. H. Yong plantations at
different stand ages in Ximen Island of Zhejiang Province
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Table 3 Dynamic indexes of populations of Kandelia obovata Sheue, H. Y. Liu et J. W. H. Yong plantations at different stand ages in Ximen

Island of Zhejiang Province!)

i HHAFEE/ % Dynamic index ’
Stand age Vi/ % V"' % Prnn/%

e ag 4 V, Vs Vs Vs Vs Vi Vs Vo Vio

21 a -90.97  88.81 93.55  100.00  —100.00 — — — — — 75.90  12.65  16.67

66a  -100.00 -86.96 -34.29 40.00 23.81  68.75 20.00 75.00  -66.67  33.33  21.48 1.95 9.09

D Vi EX Vio aiioal P (D<2 em) EXIZ (38 em<D<42 cm) FHEE 2 Y a0 sh A TR A V| to V}, are dynamic indexes of two adjacent diameter
classes from class I (D<2 cem) to class XI (38 em<D<42 ¢cm). D 4% Basal diameter. Vm' . 2 ANES TP AP RS A TE Kk Population dynamic
index ignoring external disturbances; V,,": 2 [EHNTBEHLT YLt B FP 5 53544 Population dynamic index considering external random disturbance ;
P FIEEXTSNHSBE LT PE TR FE A XU AR R A KB Maximum value of risk probability of the population to external random disturbance. —: JGAX

#i No datum.

300
250

200

(= W
S S

AMA%L  Number of individuals
w
[«}

S

_
=
E L
=
<

Vi
2%% Diameter class

66 a

AMAEEL Number of individuals

o 1 1 1 1 1 1 1 1 1
I 0T m v vV Vv v wm X X X
124  Diameter class

—@—: 47 At present; —O—: KK 2 MEHHFA]SF After next two diameter class time; —&—: KK 4 NEHATEISF After next four diameter class
time; —x—: K3k 6 MRYLT A )G After next six diameter class time; —l—. Kk 8 MYt E] 5 After next eight diameter class time; —O—: ¥ 10

ANELIFTE]J5 After next ten diameter class time.

[:D<2em; I:2cem<D<6cm; ll; 6 cm<D<10 cm; IV; 10 cm<D<14 cm; V; 14 em<D<18 cm; VI; 18 em<D<22 cm; VI; 22 em<D<26 cm;
VI 26 cm<D<30 cm; IX: 30 em<D<34 cm; X: 34 em<D<38 cm; XI: 38 em<D<42 cm. D: #£4% Basal diameter.
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Fig. 6 Quantitative dynamic time sequence prediction of populations of Kandelia obovata Sheue, H. Y. Liu et J. W. H. Yong
plantations at different stand ages in Ximen Island of Zhejiang Province
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Table 4 Spatial distribution pattern of populations of Kandelia obovata Sheue, H. Y. Liu et J. W. H. Yong plantations at different stand ages in

Ximen Island of Zhejiang Province!)

21 a FRERYZS 1] A4S S

KA WBB 66 a PR 25 18] A4S S5

Developmental Spatial distribution pattern of 21 a population Spatial distribution pattern of 66 a population

stage c 1 m* PAI k C, c 1 m* PAI k C,

1 Seedling 2.98 1.98 2.91 3.14 0.47 2.14 — — — — — —

/IR Small tree 4.51 3.51 14.92 1.31 3.25 0.31 1.64 0.64 1.60 1.66 1.51 0.66
i Big tree . -0. . . -1. -0. . -0. . . -15. -0.

K#} Big 0.92 0.08 0.03 0.31 1.44 0.69 0.82 0.18 2.64 0.94 15.71 0.06

ERF Old tree — — — — — — 0.69 -0.31 0.03 0.08 -1.08 -0.92

Ve, YR Diffusing coefficient; I IETES Clumping index; m ™ ; SR EFE Mean crowding; PAI. RYPEFEEL Patchiness index; k: i T
e Negative binomial parameter; C,: Cassie FE%L Cassie index. —: TCEHE No datum.

3 3t P

3.1 HIETS RGN T B A4S 1E
RS 2 v ] 430 0 3 e ) L e i 9 1) LT A%
HIW) , JEWT A8 3 2 A L0 s ARt 5 HL bR
SRR AAR S TP ] B o P 25 (R R Y
VR, 0K v (M VA VK Y8 1 s [ A K R
ICER rh w2 AT R AR A LB L
A AR A R T ARV K T A AT B AR I £
K IR) 22 9207 F 5 2 B« AT O ol £ AR MR 400 A
o TET LAY E SR BRI O A
PAEOUAE MO A I 22 12 CRIRNa S,
KA s MBI G 18 2 5 CARIR PN )G, 17
TR S BEAR S AR W7 VT A A RO B RE
1951—2012 AW VLA & = P R A L 9 ¢, K
HAMFR AR R 5~8 € L, & F 1K
TP RESE R WP T8 21 1 66 a BKARAY A T AR {4
KRBT MBI R R EEH T, 585X
BB AR R ARAR S A b, W 1] 8
R N TARBIRE R TE R i/, W 66 a FREERK AR
SRR R 1.37 m, A RARE LR ITE 48 a FHEET

YIRS (7.12 m) BV 1/5 AR AR A 7 a FHEESE
Prkms (1.80 m) % {4 34, VIS B A T AR
B U 21 a FPRFREIRE] 311 m 7, AR
LI H 24 a FOEFFIAE 5L 7 a FPRERE L (1.54 AN
1.02 m ™) P 2 5L B AR RO AR
TER R, ANPG T8 21 a FhRERKM B A4 S 14 0 1R
(0.52 m) JEAEAL 7 a FHEE(1.10 m) VY 172 24
IR B (0 PR 2 B 5 AR B M
5, 5% BRI A A AR 18] %) 5o 4 finJa , e JHG O o 1 ]
MZS A 5e 4, PR Z R 5485 7 a Fh
HEIMIEE  PEIT 8 21 a PRS2 5 AL, P8
AR AT /3, P4 15 66 a FIRES R4S 7 a FIEE
WML, BRI TR W R R
BOMHIL, I, PEITE 21 a RhEES R o A F T
Bt A K
3.2 HNIAISIAEHAIRMEHSTH

AR 2R 2 R WA P R BhAS W EE R4, AR IR
SEFYAS AL B R R A B BT AR E Y, FERE
TG S Dy B W AR K B o 5 6 SRR
BEAR b d A U A I 3] , o R R AR AR Ak de K A s
W A RE A T JE IR AR K R O I R R
FiRE R 7 ) (R S 2420 BT 21 a BRI A



Fo

Xda s, A5 WP ] 8 A RIS RO N T AR MRS ) S 3l 25 iR 9

TARAPRE 9 &)y B AN SR 2 T 66 a BB
N TARAE 8 S5 R IR AR D | R A A B
%, TE 21 a BOMR A TAR 2l B AN R S R
IFRYFET 2 ik 85% ,3X AT BESE FIE 2 B2 o K, F
WENGE T E, 66 a FIRFAIERIL T FAHXSLE , Tl
FEAAIE IMZAT G Deevey— [ 1Y, 5T PHZL B AE RN
(RO BK AR b BEE A2 005 il 22— 3 5 4 A S A R
FARMANIE A TG 2k ( Deevey— Il ) AN e , Ui,
PG ] S RO A8 N AR B SR AN AR A 2D W b 1)
So g (A ILA AR AN AN R AR A3 A X, A7 00 A AR AR
GG RIGICT- AR . IWFRHRE S S8 8 A il 1%
POT 2 AARIBRKAIRE N TARFI IR (R R G a5
R 22 b 1 A A7 PR L PE AN R XA TP U
B A T AR AR IR S v A OB 32
BN EH R, BOSRR EGE TP ]IS 0 A A IR T
HUbR B 2 ADFRE R4 SE TR R, AR
B, 32 R VS P9 AR 25 A R R A ( Balanus
spp. ) FISZR , P4 1 55 K30 &0 BT 178 17 1% 23 B o A I
MR T B, A KB i 22 7E R 1.03 m Ak
RIS 3 a MBI ST 2 8R5E T, 66 a BRI A
TARFIHER R 51 B S . AR V4 (14 em <D<
18 cm) EXIZ (38 ecm<D<42 cm) MMEAFLZ B £ |
I 2(D<2 em) ZEIV (14 ecem<D<18 cm) AN
R PR R A R M LU R . 28 R T b
FET7 I A v A B TS %) A e 1 2 5.4% , 2Rk
JARERE A 18 A B LAl B, AT AT — i 1 5
By, B, JE S n] T KO I & i EoE
3.3 HNIAENBUAFMAIHRFE=E S HEE
)RR 2 ) 20 A1 4 R 2 R A S A Y
B W T R BR A Y 3 N AT AR PR Y A
Ho FREAS IR o3 A A% Jm o2 22 b A Al R AL W VR HT Y
S50 AR S B P RLR | R 29 RS ALY
SEIT XV A S LR AR TR AR M T Y B AR
T 25 18] 53 A1 4 SR A 58 A B, FEBE5R Y ] 55 4 T Bk
AT FRRE 2 2 IR AL Ay A S T A AN AR
NTHK 21 a FPEERIL T FI/INRE B2 66 a FRFE G /N 52
IRREE A A& Ry, T 21 a FPHE R KA S 66 a FhHTE Y
IR AR W) 52 B 5 S A A% SRy o AR T BOR A% K
SR LARAFTIR AR AR, U T3 BAOMIAR A TARLE R AR I 25
N Jy 45 I Ay B TR A5 A e )y v A A 25 (] T 1
RIS AR 4l B PR T A A E AR
PR, SR 22 AR IR TS A e > Tk

FIRNEE N 19 MATE 5 45 S B R IE T AR 1 %)
T SR B /IR R R TR AR A AR, AR Y
A ZARIZ R T SR /R 23 1 BUR B 1R A=
NS PARE T T i i VRN oy p e [ M w1 o
3.4 HUIETRAEM A THEPTR

2 AR B8 RS BRE N AR R (57 T 74 1) & 98
FERIOR P X ST 2 AP T4 I BRI, Ho XT3
S PR e R BUI SR B SR, 2 DR
ZHTAET AR IR  (ERELE H b S A R
Za5e BN 21 a FREEIN SR GR 4, 8 NS 3T
YU, PR AR R SR B B8 A vy Aot >4 ) (R 40y i A sl N
PSS, 25 Al AR B B 2 Y =S 8] 5 X T 66 a B
A, AR AR 25 I B M T T 2 ARl i I AT 2
SR A R SR AR AR A IR BE RS 1 AR A AR I
()R, 30 8 B — 0 T ik BB A5, M R R A A A
KBTI AR AT B0, B N AR J5 25
B M IR AR T,

SE 3k

[1] SANDILYAN S, KATHIRESAN K. Mangrove conservation; a global
perspective[ J |. Biodiversity and Conservation, 2012, 21 3523-
3542.

[2] ROMANACH S S, DEANGELIS D L, KOH H L, et al
Conservation and restoration of mangroves: global status,
perspectives, and prognosis[ J]. Ocean and Coastal Management,
2018, 154, 72-82.

[3] AHGgrER, BwsC, SMAT, & EL0RARIT SR AR Bk
AT [J]. RS, 2016, 25(7) : 1237-1243.

(4] ik ¥, 7 22, JUiEE, . TOREERUE IR 55 b R 20 AR A
BREMPSBE[T]. TEMA, 2023(11) : 14-19.

[5]1 BREKE, 7 T+, £480E, 5. WL R IR R [ )],
WAL R, 2019, 60(7) : 1177-1181.

(6] AREk, Xbrdl, B, & FEEICEBGATLRRG | FhiXs:
P[], PR, 20053 T 1) : 6-8.

(7] ZE3CH, X5, MAR%E, 4. VI TSR RO 5 E AR KR A
SRR ZE AL AT S LU [ 0] RN IS~ g 24, 2017,
35(2): 1-17.

[8] =, BEW, Ru0l, % WiTLval] by 2O A /N LR
SPIRIBIFE[T]. BRI (BRI, 2020, 25(4) :
241-247.

(9] WWI=2, REZE, BIWAR. Wi LRy £ IR 55 0 (5T
(0], hEAR - B SRS, 2012, 22(11) : 157-160.

[10] kWI7, 28R, T M, % B b R R Mo DAL FA R e 25

M5 [T]. MlbRl2E, 2015, 51(2); 1-10.
(11]  THz, BUEm, BPe, % BRSNS 5
ARHELI]. BT ES 2R, 2022, 41(1) : 42-52.



10

EIE7/B R SRS R N e

934 %

(12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

U ST I I N B A AR L R N L e i
SSRIBIBESEL )] HEESENTSE, 2008, 26(4) : 35-40.

BOovy, SEE, Wk 22, A SR RSB 0 KSR RN R 4
MIFHELD]. R MOl R R 22840, 2021, 41(7) @ 115-123.
SWH, W, SONR. WV N 2R RO Hh 9 08 S LA
FRLI]. KR, 2005, 25(2) : 61-63.

EHWE, RiooE. BUCARMNE L[ M]. JE5T: b EM SR
1, 2013; 21-22.

fTRHE, BALL, ZEhis, % I ZDREARAL 2% XOBK i B i
23 () o3 A A% Jo VA5 A R AE 23 BT [ D). A W0 U BRI 2 4l
2014, 23(2) . 41-47.

T, RER, R4, I ERILE e E RS
SEERESNT[T]. MY BTG I 4, 2024, 33(5)
98-105.

B %, ske R, 3B W, % MBI LK S ( Salweenia
bouffordiana) FIHESE M 5 B A RHAE[ 1], B4, 2020, 40
(4): 1184-1194.

HETT J M, LOUCKS O L. Age structure models of balsam fir and
eastern hemlock [ J]. Journal of Ecology, 1976, 64(3). 1029-
1044.

WBHEZ, dkefl, % T, S KA R AR IR AE M A g
RERMAO RS M S S AR [T ], A28, 2021, 41(13):
5142-5152.

EXTE, BRERZE, KPR, A AR RE E AR OV A 5
HEH L R BESS MR AE [ 0], R & 27 3R, 2024, 44 (19):
8844-8853.

FAER, FIFFR, 7 R, % PRSP T EMRSN S
HISHHELT]. M, 2018, 38(7) : 2471-2480.

RFEAR, WRBU, TARSE, S, MR IR A b T IR AR o A
TOKHEEBER N TR RS540 SRR ()], A3
2F4R, 2024, 44(19) . 8688-8698.

WOF, TR, EAEG, S T BRI AR B T R A R
GRS RHEL )], AR, 2022, 42(12) ; 4903-4911.
Rz, BAGHE, B T, WL Z0ROPR A i AR
ST BFIFTRSAR , 2022, 41(6) : 67-74.

DU, & W, BRAhik, S5, o 22 BUBIO A 4 i AR I
FLR[)]. BTSSR, 2010, 21(5) : 1252-1257.

WANG W Q, YOU S Y, WANG Y B, et al. Influence of frost on
nutrient resorption during leaf senescence in a mangrove at its
latitudinal limit of distribution [ J]. Plant and Seil, 2011, 342.
105-115.

MRESH, ARELNE, AR M. CORIAR PR U A A T A A

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

ML ()], RIS, 1998, 17(2) : 219-223.
BRES L, SO, SKECRE, 2. 2008 AF R T R 3 410 Al
PIRBEIRAEI[ )] AP A28 2440, 2010, 34(2) : 186-194.
BREE, kWS, ZEPRIE, S5 TRERIR XS LI L B A R
B [J]. I RS20 (A ARBESA R , 1999, 38(4):
617-622.
KAO W Y, SHIH C N, TSAI T T. Sensitivity to chilling
temperatures and distribution differ in the mangrove species
Kandelia candel and Avicennia marina[ J]. Tree Physiology, 2004,
24 . 859-864.
R B RO Al X 0 A B R [ D] Jb s s E AR
WARHERRSERE, 2014; 12-15.
ik WA T A AR ERTIE D] 22 2R,
2015. 11-13, 37-38.
G5, B S BRI AR AR A 7 e O S A R
[J]. TR (A SRBERR) |, 2016, 55(4) : 611-616.
2RI AR YT RO £ A AR R SR AR A 2R R S 5 N
MBLLERTFE[D]. FAM : AR M, 2010. 16.
NGUYENT K C , HA T H. Stand structure and above ground
biomass of Kandelia obovata Sheue, H. Y. Liu & J. Yong mangrove
plantations in Northern, Viet Nam [ J]. Forest Ecology and
Management, 2021, 483. 118720.
B, B, mRR, . BRI 20RO TS L
HAHIIELT]. AR R 22440, 2008, 29(4) : 59-64.
BEREE, VRIS, W UK, ST VYRR TS LI AR VE O i A
HER R ZREPE T [T ], T PU Rk B 4z, 2020, 36(4) :
361-370.
FAEME. HERg AR ZEUE I LRN 2D AR ) 32 A KRR A PR T[] 114 0C
AWFE[D]. M ROl R, 2007; 14.
S, ThOEM, WMEEE, AR AR L DX IR S B R T
SRS L B2 X MR B BE AW R[] A AR 25 4l
2022, 46(5) . 569-579.
TS, FALAE, RIS PG RARLLEEN MR A AL
AR RS Ao A [T]. M8 A A 2k, 2023, 47 (9):
1278-1286.
RIS, ZErrh, PN, L RIT/K R KR 1 5 R
ARSI ()], A%, 2019, 39(6) : 2082-2089.
R, BURTT, 2 bk, S RGN TR i B AR ARRE VR D
2SRRI D], RS, 2022, 42(22) ; 9153-9164.
R HREEL LR AR R SR A LRI B [ D]
HaM s AR, 2008 18-19.

(FRHERE: RER)



