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Syoji Suvo : Variations in Some Important Anatomical Properties

and Density in the Stem of Coconut Palm (Cocos nucifera)
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Table 1.

s

1312 %

YDt (A) ORICET 3 K[ELEDORY

Variation in air-dry density (g/cm3) within young stem (A)

BOHDE X W w g2y 1213 4 Y 243 2 s
HOEDWS HHJK@ Lo Yizo o | LEo | LEo LiEo LEo LEo| sw
() Hiols | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%
Stem heiJ ht ; At At | At At At At ‘ At At At At
(£t 80 Center! 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%
(Di ‘radius‘radiusiradius;radius radius radms’radlus radius |radius | radius
isc No.) | i >
‘ [
3 (A-1) | 0.200 0,280 | 0,348 | 0.408 | 0.498 | 0,580 | 0.683 | 0,763 | 0,818 | 0.838 | 0,810
13 (A—Z) 0.136 | 0.172 | 0.185 | 0,233 | 0.278 | 0.315 | 0.363 ’ 0.408 | 0.490 | 0.593 | 0. 608
‘ | ‘
23 (A-3) 0,115 ( 0,147 | 0,180 1 0.2283 | 0,255 | 0,273 | 0,288 [ 0.308 | 0.328 | 0.363 | 0. 385
Table 2. KA L (B) otk 28 LEDOED
Variation in air-dry density (g/cm3®) within mature stem (B)
¥ DE X Y . Y g g e » » g = 01
.M)d;) " EiEo | ¥xo | Rio | BEo | HEe e | Yro | Bro | BEe | BN
(P82 =) o | 10% 20/ 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%
Ster Taivht At At At At At | At At At At
) &t I Center| 10% 20/ 30% | 40% | 50% | 60% | 709 | 80% | 90% | 100%
(Disc No.) radius |radius |radius|radius | radius|radius|radius|radius radius radius
3 (B-1) 0.200 | 0.220 | 0. 258 | 0.303 | 0.368 | 0.450 | 0.535 | 0.638 | 0.805 | 0.840 | 0.745
13 (B-2) 0.241 | 0.254 | 0,277 | 0.323 | 0,370 | 0,464 | 0.577 | 0.656 | 0.714 | 0.773 | 0.790
23 (B-3) 0.191 | 0,210 | 0.242 | 0,311 | 0,392 | 0,494 | 0.558 | 0,619 | 0.686 | 0.731 | 0,733
39.5(B-4) 0.150 | 0.163 | 0.188 | 0,233 | 0.288 | 0.370 | 0.475 { 0.583 | 0.698 | 0.783 | 0.760
Table 3. #oni (C) oHiICk 2L LEOET)
Variation in air-dry density (g/cm?) within over-mature stem (C)
o 430))” PO VR HED LR | BED | HED LR [ BED | RO | &AM
(g | HOL | 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%
Stem he1 ht At | At At At At At At At At At
() B |Center| 10% | 2095 | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 100%
(Disc No.) radlusiradius radius |radius radius|radius|radius|radius|radius |radius
; | i | .
3 (C-1) 10.435 0.450 | 0.472 | 0. 489 } 0.558 ; 0,672 1 0.797 | 0.874 | 0.913 | 0.910 | 0. 824
! : ; ; i
13 (C-2) |0.475 10,525 | 0.568 | 0.590 £ 0.628 \ 0.678 | 0.773 | 0.848 | 0.903 | 0.918 | 0,898
23 (C—3) 0.425 1 0,433 | 0,448 | 0.500 . 0,578 1 0. 650 ‘ 0.723 1 0.783 | 0.835 | 0.865 | 0.810
39.5(C-4) | 0.300|0.328 | 0.373 | 0.438 | 0,498 | 0,585 \ 0.640 | 0,700 | 0,760 | 0.768 | 0.690
50 (C-5) |0.3000.314 0.344 0,353 ! 0,388 | 0.433 1‘ 0.497 | 0.587 | 0.683 | 0,750 | 0. 661
59.5(C-6) ‘ 0.200 1 0,227 0,270 | 0,313 ‘ 0. 350 “ 0, 398 0.435 | 0,528 | 0,668 | 0.720 | 0. 660
69 (C-7) i 0.180 - 0. 200 + 0,225 ' 0,273 + 0,320 ' 0,405 ; 0.562 | 0,665 | 0.725 | 0.742 | 0,705
: ; 1 | i
78.5(C-8) i O. 199 i 0.238 { 0.252 | 0.281 \ 0,305 | 0. 347 i 0,437 | 0.550 | 0.645 | 0.665 | 0,572
1 ;
88 (C-9) |0.181:0.203 0,233 |0.258 | 0.273 ‘ 0.283 | 0.298 | 0.333 | 0.368 | 0.390 | 0.423
i i
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Variation in the area of vascular bundle (%5) with block
number from the center toward the outermost part of
A-1 and B-1 discs.
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The cross section of specimens for the densitometric measurement
was tangentially divided into 30 blocks at the interval of 1cm
and a fraction (the outermost part).
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Variation in the diameter of vascular bundle fiber with
position within disc in three stems.
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Note) C, M, and O : Core, middle, and outer parts of disc.
No. of each line : Disc number from the base
of stem.
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Variation in wall thickness of vascular bundle fiber with
position within disc in three stems.
T8 BRI H B /BB D S OIERS
C, M, O: MH&DHuLES, HEE, SR
Note) C, M, and O : Core, middle and outer parts of disc.
No. of each line : Disc number from the base
of stem.
Table 4. iy (A), B (B), #h (C) oirodicE T 2 iEmm
DEEE L EZEE DM (Th/D)

Th/D (thickness of wall divided by diameter of cell) in three stems,

A (young), B (mature), and C (over-mature)*
S l - - _
AN SRS woo®m o (B % B ©
T?géj o i R 7“%@ R %Mf\ [

r 75 | ’f-’%‘ < | T
Disc ¢ M O | Disc c | M 0 Disc ¢ M 0
No. o _}: No. ‘ No. B
3 | 0.07 | 0.10 | 0.09 H 5 \[‘ 9 } 0.13 | 0,17 | o.21
2 0.16 0.18 0.21 H 4 0.16 0. 28 0.33 | 8 i 0.21 0.22 0. 30
1 0. 35 0. 37 0.35 3 0.19 0.26 | 0.40 7 [ 0. 24 0.35 0.33
2 0. 39 0. 37 ; 0.41 6 0. 27 0.31 0. 34
1 0.36 | 0.44 | 0.40 5 § 0.42 | 0.40 | 0.44
? 4 | 042 | 0.41 | 0.42
l s | 086 | 041 | 0.30
2 | 0.42 | 0.42 | 0,44
1 I 0. 43 0. 44 0. 45
C :HulEp, M : I[Es, O : S

# 1 Disc No. from the base of stem. See Fig. 1. C, M, and O : Core, middle, and outer parts of disc.
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Variation in Th/D of vascular bundle fiber and cell wall
thickness of ground tissue with position within disc in
three stems.

W) O Th/D, O : HEEL, K80 H 535 5 13 & O MRS
C, M, O :[#ouil, g, FMIRE
Note) C, M, and O : Core, middle, and outer parts of disc.
[J: Th/D. O:Cell wall thickness
No. of each line : Disc number from the base of stem.

Lo TR 200153 2 2 EIC kD, 7oA 5 72 wic i 64125 Munesteen O (it
PIEED)Y Breivd, Tolhofdiofio--ie Fig. 6 IWRLTH DL, bk sds, CTR
1~ 5 DWNETO0.40 ZA 52 KT Y, REELIATE R LTS, BTRIBXTF2D ST
0.40 27 LTI DT IZE LT be A Tl 1T OFX T 0. 40 1WA RT X HICIE - T
%o Table 4 1IN S NI JEON & B A SALDPAIHIT & 2 K 51 b LEiofricica s 1
TWWhe CNAEWNDECDILBEBEERINTHODONINICE s ThEDLENL D, T, TOLDE
IR S 2 ORI N TIEY AL S 2 0 HEEO )L & 12 S0 b 2Bk LT, 41
Mdh 2D XIC R 2RI O S o5 (Fig. 6).

3-2-2  FARMRko M

IEARHRIZ AN L DIk > TV Do i, »ov A HINE Liiaicid, Ml idinigy, /¢
WIFEDEDOFINCE L RIZTER LN, TRENTHW OB LI, MEEHOMHED =
svu YRS AL, MDA 7 Loy 20 ETHEERIE 2 IO D T, kI kKT EHTN
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DN EEZZ BN B, FAMEOIIE, —HICIEERMICEY 5N 207 AFMIR S B8 0, HIERY
UERRIETH %o HEDIE, KEXBED0NT, —EOEMEHED SNEP oo bl LM TR
MO >N TR, #HEOEADX 91 Th/D OMEZFTHS, MEOBEIC DN T DA ORIES
BORTHETHS 3FHDIIMICONTIT 1o Fig. 6 ICR Lc & S Ik R o bl 54~
PoTHEMLTN S, FRFE—MANTE, BOFMTIEEL, RN > TEHDT 5,

FTr, FHORNED 3MEAEKELTAHSEE, HA—DEETHE, EHOBRTROBEENEL, Yiton

DM TR DBENMEER LT D, 518, NohT, BEQRN A LTHLE, C1, C3, B-
1, B-3 B&U A-1, A-3, DIiciz 5, ZONULIE, C B, A 0%« DFEHB L CRRED, 5H L
T, ENSOMPHOEKINTH SRBLAWNE—B L TVEEFL LN 5,

C OHNED MEEDZET ORGBIZ, HEFNOWHEMIND £ hic, XBTOED, X7 ba v ZDLET
i, »R0YEPHT (Fig. 6), Lhrd, TOPTHELEHOWAITES C-1 KBWTS, R
FEIAR &V, BRIICA 7 Ve v 2O MEFTH, EOREFTETL bOME, T TOBEERD SIENE
TS, MO 2 & D HMESMNE N B,

4., = 22

4-1 B REHEEEORE

BOhOILEEZZ 5ICHTc - T, 2 2OERICHT THHZEIT>TH b, MEOEHOERD—> &

THEEIR GESREEGY T OIESKETEMZLOTHA D C&id, WIRIND 50 3B SIIE
PO MR TEB T L TH B LHEHIC DNT, BEBLUMEBLCENSICHREL TN AER
13, FHEERCILTR SO THLC L, BLUHRE T TOBSRICK - THIBBINICE LWELERLT
WIENWC LR EDP D, RTOZEMNITITREREME LTSN EEZ T TRBREONRE Lish -
foo LIc8-T, T TRMEENDMEL ZOMHMOIEED S X - THWi ¢ 5 &ic U,

AR OEEZ—RIGICONDN T 5 K51, BAKRD 20 IR S 72 010 5w 2 MO LRI X -
TRESNTVE, COTER2aF VICBOTHHEMRTHLEELA OGNS, LicdS->TL TR ES
Th/D OZEWIZILE DL UTRIEHEMICH OO0 T 3 LD 5 TRNEA D,

3 FVHEIRIERE LBV &S, BOPOR UGS TE, dirfe MIEOIZEOMHICA 12
FHEIBNEHBZONDL, TNTH A-3 520 CIME Hd HOWNERLE, B & 4B O
Th/D QEDADEERIRKS L, LrdELOMHBEN, BOTH (XDEROHOIN) ~B b L
B, —RIGICC DENNGL B -TOE, WO KBENDIEE-TnE, BOTH, Cohpxkt
T¥THE, MOMB—EDMIGESINTOL T &b b,

ZoaaFy (O OWRIT 89t THHH, BOft LT, 1EB COlin - JEITIE > T\ b, o
0.40 LWV Sz, ANOMTTHLITALEE, MAOTHMOEREREEOKA0.80 &85, Chif
s X OMIEE SICEHE & UTEFE LB T 0.96 275 b, HlERED 5 % RBIERIGE N T
EMbp b Fig. 8 173 Th/D ST EORMAER L TH 54, ks LT, MEOMICIIIEREER
DHBHCELFBDONED, LEOEBIENENI DI, TNTOHHZED TS ¢ & @t
W EMbP s, £CT, TNODMEAMNBHNTOME, HuliB (C), FRED 0% M), FMHS
(0) O3IWICKBILT, ZNTIHEMTH->TH D E, COICRT I I, WHHEDOBOHEBBEENE
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Fig. 7 Moz 23 YO WNICH ) 4 Fig. ; [t > Th/D (Th: iz
Runker DIt GRAEANIE O foms x JiE SR Elo ST s
2[R DZE) 0>L’d'(/.:
Variation in the Runker ratio (wall Relation between Th/D and air-
thickness X 2/lumen diameter) with dry density in three stems.
position within disc and within stem 1) 0.25 D i Bl 7e y BNCEAT IS
of over-mature coconut. MuuLsters LD 509% ONIE 8T
) 45Hic «ﬁ U B IR T C, M, O: [Uikoiuii, MRS, 4
C, M, P ILE, rhI finiss B
Tl O, @, O: Wi, Mk, EioKaa
Note) C, M, and O : Core, middle, and outer > o
parts of disc. PRI A oy

Note) C, M, and O : Core, middle, and outer
parts of disc.
No. of each mark : Disc number
from the base of stem.
A line at the level of 0.25 is equal
to 509% of MuHLSTEPH’s ratio.
L, @, O: Young, mature, and over-
mature stems.

No. of each line : Disc number from
the base of stem.
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ZOXH IR cR Y 5 ThD & EQMRICHENDE C AR E LTI, RicnoLson® & A3kl
LTNB LD, BOLHE THMBICE W THEBE RO AL, AMlindedp > TR 52 &0
B oMb, Lok Hic C, M, O1CHd 322 &T, HEEROHMEE—ERIHT 20 7 v— 7o
BCEMTE, ThD OBERIDWASHICIEEENZ S, FRMEEROMEEITIITD & Iiicish -
THRLTW D, HE e b OHERD /a8 & ILEDRIC, —0.4816~—0.5978 DHBHREE 3 fHlk
2T ZNENRD T bo T TR HIMD WEIR &I ITHEP o728, LS FHEHRTO
Th/D BEUCTHNE, S8, ULeh-7T, MFNOmEILED, LiicEREs X3 TBERERT .
BOEEICE 53T TH S, UL, FTTIE~L S Th/D SO i Iici, MEikEs 20003
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1.00r g ¢ ,
- ~ T, WM I RS RO i 1k b B
P o WA RO BEEIRICS 5o L
s o / feis o CHEICH T 2HMEEL BICH
e //
osok ,/ e 1o -TC, HMEE o HEE & Th/D 13
/ e T & - T FDMERICH 20T,
/ L4 7N
20701 / P WRICHEEE B JE TERART 2D 0
=3 / o
> / ° ,// M e LTV &0 B,
;o.so- /' /é , ya /// LI Th/D QiFERl Ly X T,
Z [/ // //' VTR & R OB B TSE LT3 5
i < o
g osoF | }o T & Fig. 8 ICRT XS, Th/D g
- / J @ LN - .
gao_f/lﬂb’* ; BEFRT A OBTHN, XD B O
© 040 - / 1 C . - - .
SR IS / BFHE D BRSO &S &5 75
<io3o. ié' /'/ ! WiENE & 5, COBGOHMIIR Fig. 3
\7' / IR & 5 ICHEE R QTR LR A S ©
020k /o e S LIk > TTEB, FRAHCHE L
‘e e RO S TR AR & Rk
o10F o BOTEOEMEER Lice L 25 -
T, M ICBIE L7, WlICBsE S
R B SRR TORET XEFERE LT, #iaao ThD
EAEBo @R 0T E BET, BRIKK > TRENER S TED

Cell wall thickness of ground tissue (um)

Tr LTOSE IEE RS
Fig. 9 AR OMIELE & it D &R LE AT EL TR (DR

L OB HHE) BEFon s
Relation between cell wall thickness AT, WTFICHEDS 2T LT
of ground tissue and air-dry density. L
o) C, M, O:[NMDPLIE, hEES, S IAHIGOBEL DB AIE R 5%, Lk
0, @, O: %, k2, Zogaary S L L oy S 0 BT L gy [ e
Note) C, M, and O : Core, middle, and outer T & TARLRD RO RE & DD R
parts of disc. % Fig. 9 WCRLA, WHDMHERED

], @, O: Young, mature, and over-
mature stems. bir LA, chicidfimizornmozs
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I, wrlh SR 8 5), Runker 011 (25O QUIHRED FIO RIS 2 1), Sl it ir st
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WHAITETO D, 2 2 TEHILOIEIHO L S OMTHCERD S 5 L E4LT 0 4 Munsteen O ks J T8
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B E WG SATO S FALEHON, MIEEIL 2 (i & FILOT % & DIkic X 5 &

7= 11, 16% LN QAL TR 30% VLN, fieiliiai < 20% L1 )

(7w — S WS A R & ST D)
J—7 M, 16% KL ik Tl 30% TR AR
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T 80% VL 17
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BHH, TOMOMIBE L ESIITO L,
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Runker O, Hsep L2 2 4% Lo s e+ 2 1bTH b, s
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=1 sl K O/NT, WG E UTELTO 5,

Ju—=72 KB LIHRTHY, LTRSS,

sv—=73 WH1LT, WM E LTRY b

T TIRDIREOWIRE,  BERL I8 &0 S, Th/D (Muncstren O 5o 1/200) 45 X T8 Runker O A5
Pk, & T &Il LT, Table 4 5509517557, Fig. 6 (28 3Lck D1 Th/D Zr78 0 4§
DI GOl T b FHT) THINOEIRL TS, Table 4 0 0.35 &5 {iild MunLsteen O
RIS 2 L 704 1Ci Y, VY v—F VIS 5 2 21018 5, Fig. 10 1203, AORHUSER+ & 12

DS SO T 32T, Tve L Th/D 2o EE Uiz, Muousteen O Lh 0 50% 13,
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Table 5. 4l (A), B (B), Zifh (C) OMOFICHF % Runker

b CREFE X2 /SRS

Runker ratio in three stems, A (young), B (mature), and

C (over-mature)*

G W Boo#m (B | % W (©
i o8 o
g5 ¢ M o |BZ| ¢ M o &5 ¢ M 0
_No. No. | No.
3 | 016 | 0.42 | 0.23 5 9 ] 03 | as2 | ovs
2 | 0.46 | 0.89 | 0.73 4 | 043 | 1.31 | 1.99 8 | 0.72 | 0.77 | 1.52
1| 2.8 | 110 | 229 | 3 | 062 | 104 | 3.80 7 | 0.92 | 2,43 | 1.92
! ; h 2 3.67 | 2.74 4,52 6 1.16 1.56 2,22
| ’ Pl 2,61 | 7,01 | 4,05 5 1 4,92 | 4.04 | 7.95
| ‘ 4 | 537 | 4.51 | 5.03
3 | 256 | 4.50 | 3.45
| 2 | 519 | 552 | 7.01
! " o 5.69 | 6.87 | 8.44

CC R, MRS, O ¢ A

# : Disc No. from the base of stem. See Fig. 1. C, M, and O : Core, middle, and outer parts of disc.
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FoXWroo A% &5
Number of disc from the top of stem

Fig. 10 MBES GBGoLim» 5>0) LHEERE
i Th/D (Th: BEE, D:EX) o
B %

Relation between the number of disc
from the top of stem and Th/D of vascu-
lar bundle fiber.

) 0.25 DRLFHCEIO 7z x fiHCSEIT A8 2 MuHLs-
TEPH LD 50% DALEERT o

C

s M, O MIAEQHULIR, B, AHuH

0, @ O: i, sk, ERoKzary
Note) C, M, and O : Core, middle, and outer

parts of disc.

[, @ O: Young, mature, and over-
mature stems.

A line at the level of 0.25 is equal to
509% of MUHLSTEPH’s ratio.
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Relation between Th/D and the Runxer ratio in vascular
bundle fibers.

W) a1 & yiim0.25 RENEFILSTLO ST OIEID T TH 5
0, @, O:4ilih, kih, #ogaary
Note) 0.25 of Th/D and 1 of the RunkEiL ratio are the limit of values
desirable for good pulp.
[, @, O:Young, mature, and over-mature stems,

Th/D T 0. 25 ICHIM T 5%, COMEBBRALOIMERE, Lo 2FE (A TRMNEOT ST, BT
Huea,  C Tt &g, 3EE LGB &) E TSI TN S, Mounustern D JEHE
ICEAUS, CNEBAISOPHED RO v IR & ST %,

X 51 Ruvkee DA, EldD a2 2+ vOBOINTED L HICET LT L hER LD Fig. 7 T
Hbo chicksdE, s 2HEETOMEE 3THHOIMED U EMRNTIE, Ruwker OJEHGC &
HERVOVZIERNE LTRM U ENZ b, E7z Table 5 THUISME LD, Ui (A) b0
TREPS 2B/ HAONEEE T, Fh (B) LizbOTRAMENLTHAA, 3HHOMO—IBE T
Lidr, ENET, W31 Z0/ASWNEWN S &AW,

[

758, —HAD R CHEDIEEDSIEITIRL S T4 512 LI TdH 5D ¢ Munisteen D& Runkse
DI EDREERTE, Fig. 11 IRLA XD QMAMCIE 2, S 518, COXT, RAD/ VT ERT
DWTH BN T 50% (Th/D TO0.25), ®%¥TEIE 1L LIFOAHZTE ook 53 —% LTk
D, #AETIWTZORMHENE - TH 5 EEHONINCGIZE LR OMER D 5. UL, BBINR S 7%
ARTANCDONTI, WHEDINICH T DXENH B

KA Ucaady (B) TRADZEIGIDDALTO S0, 3ADZILFRIEMONMNE 2 2 a4 vick
MU THWAZC R, JBRSIUTh S ONINORBODITOAL,  78h Bmh 5 10t T TIRRED
SOVTIARLE UTOMAMERS 25, F2NEO T, 375Ph 5, O OES TREAMAMEL 55T
WL T EMH B, Urricuarn® 23ED L S IAAD 2 2 F VI DO T 23V R ETT - 7o & Tl
WS, ZCTORBRE, 23+ YORTEIERE LT REARTC ERRETH B ERE LI
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CERFPH LI LI 2, ABOSVILRIRICE LT, ZOMBOERESN T, LOEY, EHN
i3, BOSENE» O OEEIEE L T & TH %,

5. kB H DI

aaF yOBROMCE Y 5 EOEDIE, MEEIMM L X OCEAMBOMIEIEED R 7 La vy 2Lk
Th& B, 27 Luy 20T, HENERS T SOEEORMBICEE - T b, Uieds - THITEE
EBED B AWML, 7T, BREOBBKNOTIEZ T 5 VWA 5, A7 v ¥ ZDHETDIHE
BElZ, MU X0 0B b, MEAMAMESSRIT L, MAMBOMIZTIE, »IR0EP»ICETT 2,

HE RO SELERE, X OMIVERZOROEED OO FEH S H OB D IEO BT -
THINT %0 LIchS~>T, Il & MHEO R E OBIGRIT, AUUAED Z5T) & HEE RO A TR O £ A3k
FHICIREOHE, M incidADHMIC 2 70 KA SEEHCE 45 0T, ERANKIZEERED
e LTRAlT 2 E3EELLY,

LMo elis o O, & SICERINCIZO 0 & DRI ST, Bl TsEiTX S
T2 EBTE S,

2P EFEE U A0 O IO T, BEO b 0B, SO (< T MNER
DTRULTH B), S DI EDEHEEDETHNACLICE-T, b oXKilTE5d, £
NPADHSC DN TIE, EBOIRHIEL 152D, BEBNTRERSRELY. —7F, S v 7 i
LISV EEZ ONBMHE, Lo 2> vORoOs» bBEZNEREXSLPTNEELEZ OGNS,

2OV FRIFOHLNE IS ZHMGD 2 a3 F VIO T, BOLE» 5 1 FEHOAKE X TE0EN 2EH
DOIKICONTEBEDOHWHESINT & 5, By 5 150 U4 FBOIKTRAHED R
DO THENENA B0 £ OEA TR, WHOHINNEHEERT . Licd-> T, »ov 7 bidliid
COXDILHMDIMICE YT DO RADOETEHZE LT, MEORSIEITINETHS

COIMBEWIBNTH 27 V¥ P A— 2~ X2 HEOHEIL, MEARINE KAAWUHEEICLSHDT
b, BELEHOBELELET,

51 B X #
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The core part of the disc from the 83 ft level of the over-mature stem, showing thin-
walled fibers and cells of ground tissue and small patches of fibers in the latter.

X ca. 42.
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W M 5T 5, X ca. 50
The outer part of the disc from the 88ft level of the over-mature stem, showing
the narrow zone of ground tissue between vascular bundles in the area very close
to the cortex, and fibers with slightly thicker walls than those of the core part.

The area percentage of vascular bundle is very high. X ca. 50.
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The core part of the disc from the 3ft level of the over-mature stem, showing
ground tissue cells with various cross sections and fairly thick-walled cross sections,
particularly around the vascular bundles, and fibers with very narrow lumen. X ca.
41,
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The outer part of the disc from the 3ft level of the over-mature stem, showing the
distribution of vascular bundles, fibers practically without lumen, and ground tissue
cells with thick walls. X ca. 33.
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Thin-walled ground tissue cells (left half of Photo.), and thin-walled fibers of a
vascular bundle (right half of Photo.) of the core part of the disc from the 88ft

level of the over-mature stem. X ca. 310.
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The thicker-walled fibers of two vascular bundles and the zone of ground tissue
cells in between. The wall is slightly thicker than that of the core part shown in
Photo. 5. The outermost part of the disc from the 88ft level of the over-mature
stem. X ca. 310.
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LTin5%, X ca. 300

Thick-walled vascular bundle fibers (lower half of Photo.) and the fairly thick-walled

cells of ground tissue (upper half of Photo.). In the former, the lamellar structure

of the wall is clear. The core part of the disc from the 3ft level of the over-mature
stem. X ca. 300.
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Extremely thick walled vascular bundle fibers (upper left half of Photo.) and the
thick-walled cells of ground tissue (lower right half of Photo.). Fibers are with
extremely narrow lumen and with lamellar structure walls. The outer part of the

disc from the 3ft level of the over-mature stem. X ca. 300.
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Vascular bundle fibers with lamellar structure walls. The core part of the disc from

the 3ft level of the over-mature stem. X ca. 1000.
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Variations in Some Important Anatomical Properties and Density

in the Stem of Coconut Palm (Cocos nucifera)
Syoji Subo®’

Summary

Variations in some important anatomical properties and density in an over-mature coconut
palm stem (Cocos nucifera), together with a young and a mature stem, were studied for the
discussion of suitability for pulpwood from the anatomical point of view. Generally speaking,
density obtained with a densitometer varies increasingly from the core toward the outermost
part at each level of the stem and decreasingly from the base toward the top of the stem.
The sclerosis of vascular bundle fibers which is slowly followed by that of ground tissue cells
is the essential cause of variation in density within and between stems. Nevertheless, the
density is not a simple means for indicating some important anatomical properties necessary
in the estimation of pulp quality, because of the effect of variation in the distribution of
vascular bundles within the stem.

Runxen and Munisterr’s ratios based on cross-sectional measurement vary considerably
within and between stems with age of cells, and only the recently formed part of each stem
has the above-mentioned two ratios desirable for good pulp. Therefore, so far as these ratios
concerned, only the 10ft long top log of the 89ft long over-mature stem is suitable for good

pulpwood.
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