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A Study on the Validity of Bamboo-Bundle System and its Improvement*!

-———Analysis of the Component Factors of Bamboo-Bundle System——

Kwang-Nam Lec*?

The importance of bamboo as raw material for bamboo wares and several kinds of industrial
products is highly appreciated at home and abroad. But different kinds of bamboo-bundle systems
"have been traditionally used in the local areas.

There being no reasonable bambeo-bundle system, we have a lot of difficulty in trading bamboo
products and executing adrinistmative works. Therefore, a reasonable bamboo-bundle system based
on scientific proofs needs to be tested and established for fair trade and administration.

This study is carried out to solve the above dificulty with statistical investigation and analysis.
The results obtained are as follows.

1. The larger the circles at eye-height become, the more the possibility of the largest internode
covering the span between eye-height and 1/4 height increases.

2. The longest internodes are distributed according to a rule without relation to circles at eve-
keight.

3. The tapering grade of bamboo culms is very high and its form is almost the same without
relation to its size. (Form exponent; 0.71-1,05, eye-height form factor; 0.60-0.66, 1/4 becomes,
secing that the circle grade and the percentage of actual volume height form factor; 0.61-0.69).

4. The larger the circles at eye-height are, the lower the percentage of actual volume have
negative curve relation to each other.

5. It is considered that the numbers of bamboos bundled in a “Sok” is not decided according to
the usefulness of bamboos, judging from the fact that the outputs of bamboo wares per “Sok” in
every circle grade are not the same.

6. As the results of the regression analysis, the empirical formulae of several amounts to circles
at eye-height and culm length are as follows;

Volume,
$;=3.821874+2. 013181 log C:+0.839128 log H;
V=0.0066355 C2-013181 Ffo.sw128

* o] WRE UHBHEBEREAN Kot o] F9H 8. Recieved in January 10, 1975
* 2HEABET BPKE College of Agriculture, Chonnam Natianal University
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Actual volume,
Fei=3.915338+0. 776549 log C;+1.857000 log H:
V.=0.0082288 (O0-776540 [J1-857000

Weight,
w;=3. 869148 +1. 936410 log C:+0.566904 log H;
W:O‘ 0073986 G1.93M10 H0.566904

7. Korean Phyllostachys bambusoides Sieb. et Zucc. is almost the same as that of Japan in several
amounts, just the same especially in the weight.

8. It is found that the bamboo-bundle systems of Korea and Japan have much closer relation to
the weight than other amounts. So It is, therefore, considered that the weight is important factor
in deciding bamboo-bundle system.

9. According to the item 8, I should like to propose the appropriate numbers per “Sok™ adjusted
on the basis of the weight in the Table 18.

* = T RSN VS Ehede ABM BESHRL -

Hgo] Badtotz BEkisEo Z2BEMAHERY H 57%

— B A (M)l B HBEME 8 FESEI AR o ZEd: 9o HE,318ha)s olm Q= %Fﬁ

ol glol ZFold Loy Hfel AodAE 28R TR e ke EEM BB EAHE R

£ F3d. Mite DBREY —Hmmy 8H, 84, K2l MHHEE Y BEEY BRARY »BRE

FREY BEAET BEHHOZA BREO @B et o LHEE giﬁeﬁglﬁd [k E‘F?‘e% Ktz %b
22 o FE7 BEsEz de RETAAM ofF Ex BE HESE vlolth. AW Aol A ML T
2 e ety FEMETER £ BRT UK L =2egs FA Jﬂﬁﬁ'ﬂﬁ%iﬁ&tﬁ &BRFEAA T

BE AEAA e ALY BEZT 2oo AKES BY RHE e obge BEEANAM B HEhs

—B& ®WESz Yok FHE RPN T EEBUAR 2 RIBLA FE
olsto] Mt RES EHEZA 2 EEET A E ¥ BEE RIAE vy
Edos REMY TRl ERs RMsz de RS ® 1. BTERGRBERSHE By &

X MES] HEEfE AH == SHHIZ ALK Table 1. Traditional bamhoo-bundle systems, unit:bon

BE vO G FHBIU S EEREC BEEA - RER 3' 4{ slel 70 8l ol 1o
AA ERET QoemeA ANEAA BAE BA X myg o | " |
st gleh sl fEqee BB MHCl WE EES geemm 50l 30 20 10 6 4 3 2 1
Q frHgEEel glol &Aeth(E D) BANA WAY  m B 75 45 30 15 9 6 5 3 3
THRS Bl K2 YomeA WHTEAA X M| 50 20 20 10§ 4 3 2 1
ERS 2 AES %S R 2 o 2RY #MEAE E A 4030 20 10 6 4 3 2 1
o FiFA e e EEES BE HEE EEESMK,  F M 80 40 20 10§ 4 3 2 1
TREBEANA Y TERS = Ffemmos —FEk o *o.o0500 30 20 10 6 4 3 2 1
A Y R WHBRHES G804 awg 1 D 40200006 4521
Bol Bt %ol W% 29¥ Aol ;7‘ 53; B N I B ot
BAERA AT 19644 50 (BASIS HOOR) H 4o o i\ l 2 12§ 6 4 328 1
ARAEDE MEATRISS e BEGA B :
R 2) BEM ¢ 1,12, 18, 20, 21, 24, 26, 29, 30
2 B 2200 olo] HE BEREE B 3) —ME HERRS ASETHAA BAEY Ae

2 Zez Yoy =7 A HMAESHAdE MR IR &
Bfi—e LEES VIS olY KHL HfNE o
€ Aoz ¢zl woR &

BE: o722 BEAA ) AENHRRE B Frifel A FEREe] o] FoiA Ae o A



BT MM RERES EEAVT 29 sE 51

19754 3H)
2 BHEAe. ot eAEAL Fx 47 v ¢
Bz 22 YgdAn sk W A2 AL 2

2 Bgol HF #ES AX HHmez #Adx
2

{BHinol = HAM it Bkl AR LE T
¢ AEHY #iEs) o8 M FEE EE 8
Kedl wet AR WHESLE BHE KUl
BITHS . 019 7t [ESZ ERESA ol Foid
LSEM LELS BES REST BESRY BFE
vtz g on} vetsb e EMES T EEHClH Bty

= TES BHEA od A3 Hi—d FERKE -
HEr] fstel = By BHS BECA dn2k
2 EHBITBEE K3t WR7P AFde i+

MREEY ARdE B% BREEYS K 9 &
REBEoR BT  gltd ot e ik o
2 HAET @R EAEK A zex o HEER
EHTE /M7 Bty BEES 2& ERERolzZz
ERARS #HiE 4 IEBRET Bty ik B
FHEERL S BAE LW

L IR RREe H&5H0 Mso

FEEY(1899) = M (EM)Y #AKS ARL g
By EEY BRI Aol oiJa oF MY
et Figel EHS BEEA BED oz HRB
#5194 tH1,12,10,23,29)

FH(1919D® e BHEY ABEd e TREY #55
i EERe EELE 18RS ERU—-T08) ¢ #K¥®
o2 Fd FEAXAKE ©F Aol dstn BHARL S
o] BHGREA W=0.04954u2002 FEES T (FH)D =5
FEEEIREAB () S BAsE HER n=836u"2-1d
+ BESG L.

i, BEQALN® = BN Gz #AdE UH
o MAXRERA ERERARSY WG WY ®wRe B
P FERAHS RES FIREERES HEE St
ol ﬁ%—g},g}\p}l,lz,zﬂ)_

KE(933NWE BRAEE E5 Bike
RET Aoz Efste Ao ZEsdxn
12

=H(1935)0 e FFEARS MHABXEESY B
F 9 BEESY HERDAA EE EFST REge
wiEE ()Y FRES AR REEES BEA
Be BEG RERTFLE BHEDRdz = FEB7 3
ol D= BEL BRARS ke W59 MET G
g eAg BESZ o f@iFEY BERG+—I10
ol el BERE FIAERERS 2o BRAERS

st s) A
FaEs g

AAse wRMd BFIE RESGoHD FEMT
o BT HRABE “HUHFIRERERY TR ik
ol RET Aoz BHEel ZEIDT nud. =
B4 HABEMS E AMEHA 2 EASD o
E RARAARS SUEHES Ao YEM HRHE
#ols @RS ERMRke H—¢ cERE AT
W R Ae Az G8s R FAAE
Aol w4 aEMeln HRAGD.

R e R | ! R
GP) } ] >

%ﬁlﬁ'.@ol 16 10 6!’ 4I 3{ 2 1 1

B

FE(1940)% & BRBAE R Fdu) 3 8R{E
FT) S £ A EEBESA EHET TEE
o A% fARS FERERT(FR, EROS SHAK
o] BREER A M —R BRE 2o Kl B
fhelol 12X ARES 3/1040 Hilshel EEL A &
®|el 1/3 5 1225 RKES 1/100] HE S-S steiz o
=% 2 %Klwﬁﬂ%? BRI AT,

| ! i ;
EE F@E 4 05 6 7 8 9 10 12
l i | : !

i
oA

!
7&7)\ } ¢ o6 4 3 2 15 1‘2‘:
FRAGDVE ol o8 HikmEEme o
frare EHEOl BRE T JE BT e 9 m
& 9 prke] BEVEENSIES KR RERA® B
fral THle mEd mEve R REd S BAe B
FABREZ B9 SHEEE, SHTHE, KEESR
Ee Wipste] ol Bl WY MEMIKESE 3 &
wABS EERAT BEBEAGO. K od fk
Bel [SHEEHHRIS AR, [SHERS 44UT R
LS BAE e A% WK, BRI, TREFE4RE
He IFLF RELS Wastee A%, KR, B2l
of WIS E HEAKY RERT:Z BEHY. &
R HEAK AAAE LR AETE BT BT
A BES EED Aoz BEHEDE G9oy.
wpebAl Hrbksl BMBEREMHRE 3 mike B
EEHGEEDS 2%, HAY BE 2 REEREEY
A% ] BS BHET 2 Aoz dRgY.
HEARS 40 REETE —REKAAS 7ol
EE D EBSY —Xw RES Birzsd HKy B
MEEDS S 2ol BF ¢ EEMI Aom 4
Az dges KES} HEF g Mods &
PR 75 Y B4V BES Qosz iy

0‘;»«



52 E:=
I EES sk BMBENAEBRME Fo) FHxn
et b, =d KE FRRAA TEY sk

xduh 9k [rk—He BRE 29 A
Vlzm ARG 3100 EEe wEL
130 EEeoheel WY WHES o

EM(1863)202 HuiiTel #HIL WK, EE, BRER

o BIE 2 EFEAKSY RRFRBAIAN HFRMY RE
fe] EEFE 2 BEL £FEM Y 22 eluz K
BES &%=z 3= FE#H (pulp, bamboo-veneer, slide

rule, moszicE)9 HMirz = MKILT HTEI 5EHo)

2 Egden =9 EENS REXRERK &EERE-
wal —grel BET B8 o HED, =HIVEI)

RES ¥ie 99 RERE 4§ d2dn 8q
W £ = @Rl A 1RS] EHER 47k (H128)
(REFBE S AL @429 ez ERKE &
9t EET ERGSES 18=4H=488)°)
% 5< [l BB BRE T2 ol Fo3
A BUNTE ©)8.12,20,20)
<o BEEol HRABY B [F)
BRI 29 DEERT Hhol
51{’: Aad 2, s BFQs)®P e
S GE TURLY WEEA HE
Am EES Koz § 3%dE F74 40
ﬁ‘T.i S ol A ¢ 182 S EHN B
A Gl RelAE EE AORE Loz 3
PR~ ABE REE Aol A Asg g
MY (1919;, Z=H(1935)P = B £& X))o B
ERS Bhohd BES Ao2A HUHY EE
£ 40-70%el HES BGDS AE: BERE %
@0l EHA ASE MM ST sy oe),mew
,(1933)0 = THFAKEBHRIE BAA we MEY
Pt EHRBU AEY H—2 —EHENTIM HHE
EERED ole BAT (5] 3¢ [HIez gol o=
Hel 4= WEGTD shgon mEMENA ERS

Hog

R

]

10 [

}«u

3o
i

"“3

M
]

Jo o o T rEL i mli Er

E Bt ,ﬂ,
LU &
L‘fﬂ!l 2 B

£ 32 H W B

..m |4
B }ﬂ!

f1° l‘ll‘

SE 1B URE SE—EH RBBEoEA —ROUM
AAE TS # 10B BEe FA8 s9d. KE
(1965)9 = FrHffifel o $o13 Ae o gl

o} wj 8,23 ol fM: HFERC] A AKE
T Aol & de BED BERE 10H)A0A &
BE Helgtm st = KO ofsHd KGRI
iRl A = §F (18871897 EH) EE 938
A E£FR7 gadAert ddes REds @i
Ne FHEER A0kg s HEo2 Y MHBHIE At 3
Bl @Az oz §ge™,

Apatol

W (HBHEP AL No.25

I EREFERRe XE BAE7H Bt

1. HEER, '8 FEEL) %
B
FEOBW = HR(V: dm¥/10)3% EED: cm)H
o ke BGEE V=8DXH®E 8cmilt). V=8D?
—{8—-D) (E®&E 4 cm Ll 8 cm %), V=2D*(EE
3cm LTS BHRES AU kEg 3/1040 ®%
FH oy g ed. FA1952)2(1955)Y = A MiERERE
ABRFE BT HEEY #AfE 9 ﬁﬁ(H? m)
9 BEERMD: o)l HE FE(V:m®) 2 BR
(V:em®s B V=44.0141- D8 H mq V=
51. 145 D15 H0.M0Le. - FERRT T EE S MEHE
ig %ﬁﬂf‘. _ﬂ—a}.cﬂ V::)? 6',‘H0.89155D1,93036;|+ V:
32 87H1 04657Dl 49117!___0_.‘,3) ﬁ;ﬁ% 61—93\\'3}'
2. BR(BREM D B8R 2 BEER = M
e
FEM0Y s He RERS BENEY #F=2
BHEG =Y 5—6e MR BEERRDE BREEE
()9 # 2.565, 7—8+9 A& 3.0f%, 9—1049
AL #4082 sgdos] FHARA5)? (1955

SRR
FEiR %

FMNBRBAREHE T4 HHRARS A5t AR
o REEA DS BREH:m) % BWAERD:

cm) 9 BRI A=941. 1010973456 [)0.95480.0.2,8)  ZEEATHIF
WE WY BRERERE 95 A=22.459D1020
Hoomogd g 98 RS oh.

3. BRI BE(R) ¥ RABEE A MF

ERANYE RS EEP ko) BED: )
9| BAGE P=25—4(10—D)(EHE 6 cm LlE) &
=25~3.6(10—D) (EX 4 cmbll 6 cm K@)V,
FH(1919)2 = BREW: B2t BEFE@: )%
BRERE W=0.0495442-26W00 223 & - {F¥F(1933)%®
= BE(Y ) Mg #H3EMFR AEX : cm)st
o BRFRE Y=4.5605X%0% = EE kg, AEE
cm, B{7rs ESY Y=0.00417X2%2 1220 =3
(1935)12 & F#EMFHTY kel oistel ER(Y: B)F
FAE(X )9 BIERERE Y=0.034045 X225 =&
EES kg, AES om Bfrz RIS Y=0.01082X
nuass 0] FAE 9 ERC EE HREES RERE
EmE R

HE % 5%

[. B9y

2EEBHMUKRERHE L EHBWAS kel EB



19754 3537 BT MHEFE BESHS 29 o# 53
® 2. EXAEY £8 RTHE
Table 2. Measured growth factors of sample bamboos.
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Table 5. Distribution of the largest circle in every circle grades
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Table 9. Correlation between percentage of actual volume and circle grades
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Table 11~1. Correlation between surface area and circle at eye-height
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(275. 00) B ! | : N 1
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(225.00) ! | ! ? | .
200.00—250. CO N - - — I % g - 8
(175.00) ' ' .‘ |
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Table 11-3. Correlation between actual volume and circle at eye-height
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Table 11-4. Correlation between weight and circle at eye-height
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(14.00) _ - — _ — 4 — — 4
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Table 12-1. Correlation between surface area and culm length
'———r\";;\""" NI N S P O et I
B R I 6 | 7 | s | 9| 0 | nm 12 o130 oA
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Table 12-2. Correlation between volume and culm length
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(57.50) E _ _ B | ! ‘ T
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Table 12-3. Correlation between actural volume and culm length
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Ru.x2=0.988, 1,=45.536>2.000=t,0.05( # )

{y=logV, y.=logV., w=logW, z=logC, z=logH,)

9 Agel wel BHERESY BEAR st B
FHEE R BRAY ARV, BE(V., EEW)HY
RIfRE 2 vebd 4 v BEKez ER 9 e
Bag M BB V(Ve, W) =aCPHE FZsl gl o).

*® 14.

o) RS ®RE

A A RES WK V=0, C), Hod 9leiA 9 @
SRR o, 5,09 HEFEEY a,b,dF F13e] £ A F/
BRESE HESY S5 (RO L& BEEREC
4 BR(E WS #RH(V), BEV, 2 BEEOW
of METERE 9

S8R T Rk

Table 14. Regression equation

(I - S B A N

BET

% By 9i=3.821874+2.013181logC;+0. 839128
|log H:, V=0.0066355-C2-015181. FJ0.8%0128

CEsEMeed o ewmmm |
BmEpEEgy F B RER

8.61f 1.00342! 2.291285>5>1. 735077

s ERERM

1.207467>6>>0. 470789:

g 5| Jov=3915338+0.77654910gCi-+ 1. 857000
logHi, V.=0.(0082288CC-ess0 F1.s51000

0.87, 1.00004 0.806011>>5>>0. 747087

\
1.896022>5>>1. 817978

|

5 g Wi=3. 869148+1:936410l0gCi+0. 566904
' log H; W, =0. 00739861 936410 Fjo.se0004

10. 28] 1. 00480; 2. 265892>> 5>>1. 606928: 1.003292>>8>>0. 130516

\ l

d) B BE
FIEA A HEEE SFEEFTER W HERIR

ol HEMI ALz JEu AEETEN(RBRR)STL
EEFEel dv Aoz AEE At w3 AR, KK

H F IR FES @7 Ao ST 3 & Y ERY EEAEALE 2 EEGEECT 32l B0,
B(# 15—1, 15—2, 15~3) BABEC) 2 BEEH) 50, 45055 9% ¢ % o
o ZREEEV, V., Wd I mF 2 2E57 932
= 15-1. SESHERER
Table 15-1. Analysis of variance (volume)
s e ome FEE mEsw 0 | MEERLE) | fEsEF@)
29 yolo) G B | Sk=9.628469 1| SR=9.628169 | Fao=7487.145412 | T 'se(0-09)=4.02
% i F153(0.01>=7‘]2
| ! —_
29 yols| EEEWE) | Sv=0.026778 1 | SV=0.026778 , Fyo=20.822706 | T 8{0.05)=4.02
| Fles(0.01)=7.12
2 m B B B | Sr=9.655247 2 ST=4.827624’ Fro=3753. 984448 | [ 56(0.05)=3.17
| F2,(0.01)=5.01

it } Sy?*=9. 723409‘ 55

B Ox 8 EU Ss=0.068162 | 53 | SE=0\001286.I [
|

* 15-2. SESWER(KED
Table 15-2. Analysis of variance (actual volume)
= Boe BO PHE REsn © | TR Fo) | AEEE (FW)
9] y.o1 9 [EEFBE Sr=6.396704 | 1 SR=6.396704‘ Fro=456907. 43 F153(0.05)=4.02
z9] y.oll o) [EIEFEE Sv=0.130131 1 SV=0.130131 ’ Fvo=9295. 07 Fi53(0.05)=4.02
2 M= & 2 B S7=6.526835 2 ST=3.263418 : Fro=233101.29 F2g,=(0..05)=3.17

B = o L 1] Se=0. 000765 ] 53
gt Sy.2=6.527600 55

SE=0. 000014 1
|
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* 15-3. SESGWEEER)
‘Table 15-3. Analysis of variance (weight)
= m o B BEE Esk 0 | TRERE (F) | NEEE (F@)
\ s 1 _
29 weld) @@BE | Se=r.0s0 | 1 | SR=7.705880 | Fro=4269.185506 | 1 00(0-05)=4.02
: l | Flss(0.0D)=7.12
T | —4.02
29 wole) [MEEE) | Sv—0.021250 | 1 | SV=0.012250 | Fyo=s.7ser0a | Fw(0.09)=4.02
! 153(0.01)=7.12
T ! -
2 W B % B | Sr=7.718130 | 2 | ST=3.850065 | Fro=2137.086150 | T 9(0-0»=381
: ! | Flss0.01)=5.01
B % # B | Sp=0.09652 | 53 | SE=0.001805 | |
it [ Swi=7.813782| 55 | |
o) HEES mEmE 149 2& HBEy B MEE AV 288 049
%8 AR HY AEFHFEAKRERY BE F . webd A 22 ERRA 4T BEES
BEES 2788t BEHE HES EHdd 2o & Eoluw % 16-1, 16-2, 16-3= 2=
x 16-1. EEHERA KT HEMBERD AT dm®
Table 16-1. Estimated value by the empirical formula (volume) unit : dm?®
EE e T s | e 78 | 9| 10 | n 2 | |
3 | 2425 2498 2846  —  —  — - S
4 —  4.4567, 5.5225 5.6722 — — - — — -
5 — —| 7.9467) 8.8889, 9.8133 —| - — = -
6 - — —| 12. 8307 14. 1643\ 15. 4727, — - —
| |
7 - — — - 19 3178 21.1029' 22. 8509 — - -
8 - - - —! —'; 27.6121 29. 99221 32.1867, - —
9 - = = = o onosya07s0 aser —
10 - - - — ~ = —|50.4239 53.9278| 57.3876
*x 16-2. EBHERC KT HEMEER BAr o dm®
Table 16-2. Estimated value by the empirical formula (actual volume) unit : dm?
@ 5 | o | 1| 5] 6 o iu w5 u
3 0.9002] 1.2620 1.6816 -J‘ — —]| — — ~ —
4 ~| Lo7e2 za0z6 zewz  — | — ~ L
5 — — 25002 3.2039 3.9873  — = — = — - =
6 — — ~| 3.6912 4.5037 5.5864 ‘ — ~! —
7 - - - —| 5.1779] 6.2969 7. 5161I - — -
8 - — — —~ 6.9840 8.3373 9.7993 —| —
9 - - — — —| 9.1358| 10.7384| 12.4575) —
10 — —| — — — —| 11.6533| 13.5205) 15.5156
oo 3 FERKI HERY EE MY ERE
[=1 4 i)
I. FEILEEN BXE MR MR o 4 6e REZA Az 23E 2E T+ Ak
celvelE Sd g BERES AFE K 173 2ol I Eﬁ@d AAME HrEgigel UF Aol HEZ A

wate] 2wl HEAEAD QoA KADRETE ¢

2= o]

KR
T oA =

& go mERe Aol 2 4 g



68 = X ™ "‘@ﬂtm@uh No. 25

£ 16-3. EHRHFER ¢ #HEER) BBAr kg

Table 16-3. Esnmated value b) the emplrxcal formu unit: kg

: s o6 T sl e w0 | om0
3 : 1.3040/ 1.4460! 1.5780 - - —| — . -
4 | — 2.5253 27346 29712 — —t - - - -
5 ‘ — —| 4.2434 4.5771 4.8932 —i —i i -l —
6 - -~ — &5150 6.9649 730355 00— — -  —
7 — - - ~ o.387 9.9653 10.5182  —| = —  —
8 ; — — - — —| 12.9057, 13.6221 14.3114 - -~
9 - — - — - — 17.1117] 17.9765, 18.8119 —
10 | - - = - = — =] 22.0463) 22.0692 24.0599

# 17. BRES BREHES K&
Table 17. Comparison of Korean bamboo culm with that of Japan(Phyllostachys bambusoides Sieb. et Zucc.)

& B &= H ¥ 23
N B | 5 ) e i
BT wmm | w w | ®OB EecE E‘:#:'Vr INE? wmm |6 B % B OMRE HE #
EE‘“ i e .0\} 1 s oll AL B
Fﬂgﬂ | (dm?) (dm®) | dm®) | (%) |x (kg) ‘Iﬂl\-\ (dm?) | (dm®) | dm®) | (%) |2 3 (k;—
. | !
301 100.07] 10.828 3.867)35.72  (3)] 1.75 <?5.35>9 138. 291 14.500 5.761 40| () 1.71
= ) o ‘ 1
51 11213 11357 4.025 35.44 (&) 2.66 6501 130.85 14.333 4926 34 (@ 28
(55 0 - 1 |
2.9 10s.04f 11.471) 4.273 3725 (5)| 5.1§ (*;"7?; 138.66 15.752 - = ) 4
(8.0 | 208.23 31.848 10.336 32.450 (6)] 7.15 0 239.67; 38. 044 — = ® 715
(8.1) 8. 1) i f
8101 100.14 282711 s.640 30.56 (7 10.25] 3;'3| 20018 31.364 - = @10.7
; i i
- = - = @332 G5 2s0.81 47562 14.808) 21 (8) 13.00
(5.8 8.7) | | |
550 o503 43.554 12509 2872 @175 BT | 26116 4n.110 12637 29 (9) 19.08
0.5 | ! - e | |
500! 202.86 55.455 16.008 29.03 (1)) 24.C0| ‘3% | 30165 57.636 — = a0l 2.7
dos | z :
M5 1 20290 M Ak A ag) %4.83 72887 - o~ - =

i D BEMEBE om, ToWE 4.

2) BRES BAEN FEZ —KE e ExmdA #HRE 4.

3) BAES AHRETF “MHo Bk L’LU HE” p. 3504 %SRS GERTR)

4 FBES SHAS F UHBRE B BRAR STA A (RENT

5) AEARL KEFHML.
(GEBRF)E HESS 2o % 183} 2ot

BT UHEARERE HE RERES 48 3R

s d7R BAKEREC] Hetd 29 #® =EHEFRS fEAA 4xed, HRS MAEA
T BERES obgl BEKY HEATFET RHHz o el e FELE whe ol —EBSS EEEC AE
ot ABMY FHFEAKSY REE HFA=A WM ol whet FIRY Helglens HRAMS BEL N
He FEAEY HET ER o F ARE B mpge FIREYD RS & 2o vz Baddg
T ZAERS FHERER FTHEE THEEE 2 = BFILKBERAE AR <= £EEME X
FHREE S 2ol 63 (cm)s Rk AT 6 EPEAEAES AEs: BERKS REFERS &
< B 4% FES MEoR dd BHEBLAH BAOREGE w thes} o] oxziol vk WABRBAEE F

. RS WEXM B
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* 18. JEED AEM ¥E BEEES F@EER
Table 18. Confidence limit of reasonable numbers pe' “Sok”™ in every circle grade
R ) i*“ m (dm'-') 7 ® (dma) l *® E (dma) B Z (kg?
A = - % - , <
em) | Emmace | TEF | mEmrao | RET  ErmAc | AP aemancs) | BLF
3 15.06i0,39 2.59, 24.73i0. 92| 3. 72, 19.18i0. 801 4.17 24.63:1._3, 5.08
| 3 !
4 9.781+0.52  5.32 13.37X1.41] 10.55 10.52%1. 15 10.93 16.34%=1.67, 10.22
5 6.2510.24  5.44  6.46%0.23  3.56  6.8240.35 5.13 8. 35i0.45§ 5.39
6 5.97+0.39.  6.53  6.02+0.33)  5.48  6.010. '>9t .83 6.02£0.31,  5.15
7 4.32:00.11  2.50.  3.40%0.16] 4.71'  3.87%0.1 ‘ 2.58)  4.15%0.10,  2.41
8 3.28%0.15, 4.57i 2.31140.16]  6.93  2.6940.2 10.78  3.2620.35  10.7
9 2.7140.25  9.23  1.65%0.08 4.851 2.1240.1 ; 4.72] 2.42%+0.12 4.9
I ] H
10 2.2940.09  3.93  1.30+0.05  3.85  1.66+0.10  6.02 1.7920.11  6.15
i 1) EEEE 95%9.
D REARRE UKEFEEREY.
3) BEIAEY EHRRFE 6h 2L WL HuED
2 8o FHHE L. Wt | (dm) a
4) 638 2L 6~ ABEKS datas] A 15004110 a
MBIy & ALFEE HEEE) Aoxe EHES #HE 100t 105
I 7 /EN dm3)
o 9e=g 5. . [Egie)
ree=—0.954, r,c=~0.593, ruee=—0.880, 13621100 “4
rwe=—0.949 .
webd FEES Aol BIFRC BT EEel 19w 1200405 ®, w .
gl of Fo] FRIYGelE ANgstz o Ay REHge 2 .
150490 o
A e FES RS AEY BERK s . ° N
olofF F oz AAg 1000+85 A b1t
Fi18dl ®EA ASET MmEe KFEEH(E DE . "
BORE St m Rl el eh WHESERERS ¥ 2T & 500180 . . o
wHY BREEL B AL F’F?‘rvb-.. ojr o) stolrs R
U6t RE oftA kigmez BEREN, K K " . . .
B Y ETJNZESEAEC dEsts @l 9 ~60470 oo
=% AKS REMA EHREBA FEE, *#f"“ ° .
of ool L MERHS AW HE K 500165 T 5
. .
Bile BEVFTEE 28 55 %old $ vzt EHRE .
Hol 4 o ol B HERCIA 2 Ho] Eobeh #3 saoeo L £
% 19. TERHS B4 400755 b
Table 19. Corresponding ratio to principal
bamboo-bundle systems 300150 = 16
—  ®# o i
~ LUHEE ErEITE = dbae T T T -
- ‘iﬁ_ 4 ]/ﬂﬁﬁbﬁ SWERE AL 3 4 5 6 7 8 9 1o BAEE:¥
-~ = nos os s g
E B:dm*: @ i ske -
% B 50 ; 63 50 50 =
% @ & | 50| 50 | 50 | 50 a8 5 MERS REE AN ER L EERETE)
= o l 50 t 64 53 50 Fig. 5. Correlation between circle at eye-height and
} 1 surface area, volume, actual volume, or weight
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el Aol EED % BIEXRK 80%LIL,
EHE 2 FH K¥ BEARE 63%LILE, 4717 &
Bl B8 64%Lh o] HEs= Ao webd BEH
He HEY BBEE Fx flEd Kol A4 HREG
ERENNEES 29 £ 199 2o

b B

LES RBAHAA 2 HRET Bedd oo
2eh

1 RS RAGMS T REEES 27 s
B dedl BEEES 24% BAmMe Bt
1/4%S) @EROl ST Tk ARDE RE o
+ s

2. 1A BEGH S4ic BEEES FF HE
7oy Aoz teger BEMME —FHRAT
A GA5 ol Relq Aoz #IBE Ach.

3. MAEs HEHREHOVIEY, BEBH 2 1/4
B E Bael el Kubel BIRSlCl AS H—
#ged o WEE R 0.71-1.05, BREMK
0.60—0.66, 1/4mLE 0.61—0.6924 ##EL STHE
HRIEY e e ¢ 4 don =¥ AR X
ol BEERSLCl A B—Atez MEEHY MRS
Az 9eE ¢ F U

4 HRS BEERS 2EY BAT 289 FEM
£ CA ool Wa MMIGA R0 AEES X
REMA = /() mEmme MET A 2oz #
Mgz HES BEL E A9SEF 29 KEEE
RK#s @MEcs ®He Bt =% &HERS
Tedo] o5l MW B Kol BIfRslel B
2 #9 1/39 FE Tl TWRS Aok

5. REMBEEEC) D) BEESE [1%
S B flo) BRG] Weh EG 2R} QoD
2o ARARC RES WEHRY FRED B@E
$3 ol %ejzl A& ohizz 47
6. e BAEE 3 BES 46 FEA WE
Srel BE M@ BIFE Az YeneA
19 SEiEl K@ MRS =T SR ERHY M
Fe Az gge

EEAHS EE REHE L AR BT 48 &
B9 EEHRARRA 24 G843 2 MERE

2ol

R QA E
33.821874+2.013181 log Ci+0.839128log H;

rlr

>3

V:O‘ 0066355 C2,013181 H0.889128
¢ CIERES

Fei="3915338+0. 776549 Jog Ci~+1.857000log H;

.=0. 0082288 C0,7’76549 H1,857000

EEC e

w;= 3.869148+1 936410 log C:-+0.566904 log H;

H,’:O_ 0073986 C’].938410 H0.56690<p

AR EFHERS OFKe BREGR EEGRR
B.87) £% X0, 6%0, pX0x0Z Sl §y ==
EEEC HEe L. = AEHHERXLE REE
B 9 B #alA gEERET HED 5 e BN
¢ RAstz g ¢ F U

=% AfRBOFMHRERY] BoEREE 4% o5

2.
Sy-ch(%)=8.61, Sya-ch(%)=0.87, Sw-ch(%)=
10.28

7. $elveliE Tk BAES AL HFRAERA AU
of 4 AFNESS. 485 BREA deldE ERE R
obi & ¢l g BER A2 A

8. eivielel A& FEFEHRFIBO Hetd FE
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WEst b an oweker HERY A QA E
Bhe) BME(FEE) VL 80 kel HE Aoz 2
of Hie] HHMM HIT HEHA HHA Aoz
7 gl et
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