PG VEYI 4R 2025, 46(10): 24472457
Chinese Journal of Tropical Crops

BEEMNSHEHFRALEESEULEZRTNZEERHR

A, BN, £2XT7, & R, 27%

Hh PR AR 7 BE A ST /i P A AR A ok i A B i S 4 B B A S A S, TR I
571101

# E: BT (CocosnuciferaL.) YEN#HIHLIX BB TrR A, AT 2400 A b 22 0 43 T B 52 Wl HC I T4 e A 25
GRHET o AW LG R MBS 40 a SFEEF A S, RAGEBHOWE . BRI & b2 i ilE Fik, &
G AR TR RH . . L&) MAaRmEar (AhE. s, W) S4Bl (K. 5. BEE
FEfe . KO IR BERS L ) BB (GAER, FHER . MABARE) M REE, 4558 %H: mﬁﬁm
I, YK (696.84~969.94 um ), BEJE (9.78~18.36 um ) FIEE S H (11.13~5.82 ) MJEHRE 3R W30, B2 (3.60~
10.15 pum ) D) 5 36 14 ,ﬁ%m&(ﬂﬂﬁmmmnﬁkmw(m&wmw)ﬁkhm,@%WEWEW%MIF%L
P, R Jym b, FUEvERE . BEJR KORE R L AN ) P v, MR AR R . R TE LR AR N R b A A B A
WBR, Ha4% (59.14%~70.32% ) S4EE G (41.03%~44.85% ) BB ARG INTT FHE; MABRAKE S
(21.40%~23.60% ) WIFE 5 B EREIG T, fEARm by, BiAoRE, W?ﬁ%ﬁﬁ%%iﬁﬁ%%%ﬁﬁﬁ%
JERE . NEAR, MM GEA R E MR R SR, FAMTHEFAH. ST, BFARFERLAHNE. =
JE | RE I LU AR BE LU TR S R, SRS T A AR R 2R . AT SRS R BB R A AT A 5 A S W43 (28 TR) 41
AR, HHAERIEE AN . YA S AR Yy e IR 7 T S L R AR, X4 TR A B R FH S R0 A i B AR B
AR K R B B L
K A, R AR, hEla; SRZR
FESES: S667.4 XEkARERD: A

Spatial Variation in Fiber Morphology and Chemical Composition of
Wood from Hainan Tall Coconut (Cocos nucifera L.) Trees in Danzhou,
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Abstract: Coconut wood (Cocos nucifera L.), an economically significant tropical tree, exhibits variations in fiber mor-
phology and chemical composition that directly influence its processing performance and comprehensive utilization
potential. This study systematically investigated the spatial variability of fiber morphological indices (length, width, cell
wall thickness, lumen diameter, aspect ratio, and cell wall-lumen ratio) and chemical components (holocellulose, cellu-
lose, and lignin) across different trunk heights (bottom, middle, top) and radial positions (outer, middle, inner) in
40-year-old coconut trees from Hainan. The analyses were conducted using wood microscopy, image analysis software,
and chemical assays. Fiber length (696.84-969.94 um), cell wall thickness (9.78—18.36 um), and cell wall-lumen ratio
(1.13-5.82) decreased significantly from the bottom to the top, while lumen diameter (3.60—10.15 um) increased. Fiber
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width (17.41-20.76 pm) and aspect ratio (40.39-48.79) showed minor variations but exhibited an overall downward
trend with increasing height. Fiber length, cell wall thickness, and cell wall-lumen ratio decreased from the outer to
inner regions, whereas lumen diameter increased. Chemical analysis indicated decreasing trends for holocellulose
(59.14%-70.32%) and cellulose (41.03%-44.85%) content along both vertical and radial gradients, while lignin
(21.40%-23.60%) initially decreased and then increased vertically, with higher inner-region content. The study identi-
fied superior fiber morphology (longer fibers, thicker cell walls, smaller lumen diameters) and higher holocellulose and
cellulose content in the bottom and outer regions. Compared to bamboo, coconut fibers are thicker, with thicker cell
walls and smaller lumens but lower aspect ratio, making them particularly suitable for medium-to-short fiber pulping
processes. This research elucidates the spatial variation mechanisms of coconut wood fiber morphology and chemical
composition, could providing a theoretical foundation for optimizing pulping, fiberboard manufacturing, and bioenergy
applications, Such insights can enhance resource utilization efficiency and support sustainable development in tropical

timber industries.

Keywords: coconut wood; Hainan Tall; fiber morphology; chemical components; spatial variation

DOI: 10.3969/j.issn.1000-2561.2025.10.015

HFF ( Cocos nucifera L. ) i Hb X & 2
IALTAEY, BEREEm AR, 2 S IX s
CEREZ . AR, g BT AR AR
224K, M 2018 4E1Y 3.44 77 hm? B & 2022 4E (1)
3.91 J7 hm®, 5 4R AR I R 90%L) 1,
SR, g A DRUPP AL B 0 7 A 1 R S B AR S B+
o, R Z B ROR B, 250800 E I s A
e, BRI AR M SR EIR O, EG RIIETS
PR . L, FFRMFARBZEE I TA A,
AAUA B T 22 f 3R B R IL 5 o8 O, o X B2 -8
T B I E AL BT 2 . 23 . B
WERBEAEER L.,

TEARMA W FH IR, AR~ Rl e S B R R A
IR, OERE . Mtk Hrde. BRIk
EEERY, DL SOE A A ARG B bR 7 o A
B SRT, A PR A SR A AN
AR S 3, SECRIMIN TR & . SE b PERE
FaEPEAE , MR T H R P, B4R T
HIHFEACR K, RT3 A 4E I S R 22 o
JE B S S5 A R 5 R D Z R &R

HET, [P Ab2E 5 X A B A ) 4 45 T
JE T 25, WA XRMIEARGHIEE . il
AL W25y T A a1, (BT
RAAILE GG, JoH A FEBA AR
M R GEAENFIE i /D o VR R AR AR AL i B AR )
MR AR AR SRR AR 5 AL S C, 464
FEH W RE, i, B3 KagmEas (W
BB L AN ) WA R AR, DA
LR Y bE 5 A BN 22 5, BWTFIRAER .

FEY B 27 4025 5 b 22 iy 2t e AR M ol 2%

A N F A A IR N R b
B K E, AL AET R A8 S 4 581
TARMAARA BN ARG R R
i RELT AR AL, HEF AR | SR R e
AP SRR LA 2 M P ER AT R | RIRR
IS, BHSE LR e ERE L L
Y Bk B T3E FAVESY, G, A i 4K
AN AR Tall mF A 1 TS 0 i R B e A2 40, S
JEL A7 Tk 2 0k HL T i Rl e S Ak~ o 1Y 2R
FEVERTIE

ST, AT A [ A g A M i DX R
TARAFTMNG, ZEDPPEHELT (KE.
ViR BEJRAE ) SRy (ZRETMER . T4
R NPR AN A ZE )AL i AR i) 3 02 ) 78 55
PNE N (T = (AN R S B S S R e 0 W
1R ) 72 S LA, IR B 2T 408 25 5 1k 2 Lo X 47
EAEIN TAERERISE M, AT ARAERI IR AT A
i i e HG Al A= ) J5 R SR Y e RO & 4 Rk B
W o

1 MR5FE
1.1 #7#

R 3 Bk, AN iR A,
B4y 10, 11, 13 m, WK 40a, K Hif
A N T VT K R R B R 5 37, Hb B AR AR
19°49'N, 109°51'E, 4k 126 m.

1.2 FHi&

1.2.1 AMBAAZLE AR FAER T
MR 1.0, 5.0, 9.0 m AL#EHUE 3 em MFEIEAS 1
A, BRI ISR . hER L RS R A



5510 1]

Bl 405 5 . U AN = Rl BB 1 AR LT 2RI 25 5 4k 2 Wi 3 14 25 [ A8 S 5 2449

Wt 1T A% 1) 7 ) Fh A 2 PN 45T EBOAS - 20 mmx
20 mm*30 mm ( F2[a]x5% [ xZh[a] ) 1 —H5EH
A3 X REARIE A NS . HEs . PEs (1), ket
T4l (RSN, IR . Ak, e gy
EAN B B D). BT UM T A
WA EFEN, 65 CA&MF TFHRERKERL 12%
L&

1.2.2  #egEman KRS USR5,
BEALECE T 4R AR, B 30%id Ak
A 99.5%vKEER (AR 1 1) MIRGW,

A 70~80 CoKIBE oM E T, B EIRAFIR O
s GIF R EAT L, BIHIRA W, FHZEEK
TREOR E 15, BIE A EZRBKERE, 1
P 4 A A 1R R U A 4t 5 o BT

HEETRBUD R R LR ERI R b, HAFRD
Petn, WP A, FHWOKANR K2 RMKS .

i Leica 65 5 RGP BUES, BEM 10 £%

Yres T A, 40 35 B8 e 2T 4k 8 )
JEREAE, ARARESL L 150 MREF4ELL L. ff
Digimizer G & 53 A 04 I 5 2F 4 < B2
JE S TR

123 FmamE KRR BT SR/
INAK S AEIRIE A 65 C B IR TR A0 N T 2 R
BEE, SR HMARM BRI AR %, &5
WAL 40 B ORER L& . ¥ BB E K bR i GB/T
2677.8—1994 (i 4L JFUR}H R AN ¥ AR K 7 = 1 I
FE ). GB/T 2677.10—1994 { & 4RJF Rl 54 4 25
BME ), HRIERAEARR . LagER, &
o 2 I E R A R - 2 it

1.3 #HiEaiE

KR T 22081 ( Two-way ANOVA ) #£

5% 1 B FNAR [a) A X 45 F8 BRI 520, 3 i Duncan
R g6 i 001 7 4 ) 25 5% He % (P<0.05 ), ] R 8
( Version 4.5.0 ) SEEEITH50HT o

sk H K

B 1 EFARBGERFERSIUZERDUE

Fig. 1 Sampling of coconut wood and determination of fiber morphology and chemical components
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Tab. 1 Morphological characteristics of fibers from different parts of coconut wood
wh £ 4EJE 25 Fiber morphology
rp L
Position KB T KIE B JE Bz BE L
Length/um Width/um Aspect ratio Wall thickness/pm Lumen diameter/pm Wall-lumen ratio
B JEEHB 969.94+282.37* 20.76+4.14* 47.51£14.08" 18.36+5.27° 3.60+1.47¢ 5.82+2.46°
R 834.43+263.92° 17.56+3.96" 48.79£15.59° 11.96+3.49° 7.28+3.32° 1.9440.95°
B 696.84+212.95¢ 17.61+3.65° 40.39+£12.70° 9.78+2.99¢ 10.15+4.17% 1.13£0.59¢
T2 1 BB 814.98+279.26" 19.54+4.29° 42.31+13.74° 15.12+5.66° 6.15+3.79" 3.78+2.98°
3 877.65+276.08" 18.98+4.17* 46.86+13.55" 13.22+5.62° 7.16+4.09° 2.93+2.67°
PR 808.58+273.83" 17.41+3.82° 47.53+15.97* 11.75+4.41° 7.71+4.44° 2.18+1.58°
(8 833.74+277.85 18.64+4.19 45.57+14.63 13.3745.43 7.01+4.17 2.97+2.57

e RAEEE A R/NG PR BN 22 5 B2 (P<0.05) .

Note: Different lowercase letters after the same column of data indicate significant difference among treatments (P<0.05).
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Fig. 5 Fiber wall thickness distribution at different positions
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Tab.2 Chemical compositions of coconut wood in
different positions HA7 . %

fb2% 1/ Chemical composition

157 —
et o Y 2 RAEARR

iy o
Position Holocellulose Acidl—iigrfionluble C(;Fllflie
B OJEM 67.80£2.78" 23.47£2.15°  43.84+3.21°
b 63.46+6.23° 21.40+1.89°  43.31x2.34°
FE 62.28%6.12° 22.33+1.23°  41.99+2.45°
B ANE 70.32+1.89° 21.71£1.78°  44.85+2.67°
i 64.07£2.34° 21.89+1.89"  43.26+1.78"
WEE 59.14+5.12° 23.60£2.01"  41.03+2.34°
Y 64.51+5.62 22.40+1.91 43.05+2.53

e 6 ) B RN TR NS 5 B R R AL Bl 2 S
(P<0.05) .
Note: Different lowercase letters after the same column of data
indicate significant difference among treatments (P<0.05).
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