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On the Relation between the Shape of Young Bamboo Sprouts and the
Shape and Quality of Matured Culms

Eiji HasummoTo, Masatoshi WaTANABE
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Fig. 3 The relation between diameter at the eye height and diameter at the hase of matare culms
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Table 1. Theoretical value of the mawared culms classified by the diameter at the hase of sprouts when their height is 10cm, 20cm and 30em high above the ground

= '\\ Diameter (a: iye height Diame(t;; )at base Cu]n(xclingth Cle:rdlingth lN“‘“"eiojvii‘t‘%‘ff:ng"m the
Diameter A B c A B c | a B C A B C A B c
sprouts (1Gem) | (20em) | (30em) | (10em) | (20em) | (30em) | (10em) | (20em) | (3Cem) | (10em) | (20em) | (30cm) | (10em) | (20em) | (30cm)
3 2.70 2.98 | 5.45 9
4 4,33 4.83 7.25 1.84 13
5 5.99 | 4.00 | 3.73 | 6.68 | 4.72 | 4.27 | 9.05| 6.7 | 67| 261 | 1.40| 1.49 | 16 12 10
6 7.64 | 5.21 | 4.69 | 8.53 | 6.00 | 5.33 | 10.85 | 8.1 | 7.7 | 3.37 | 2.06 | 1.91 ‘ 20 14 12
7 9.20 | 6.42 | 5.64 | 10.37 | 7.27 | 6.39 | 12.65 | 9.5 | 8.7 | 4.14 | 2.71 | 2.37| 24 17 15
8 10.94 | 7.62 | 6.60 | 12.22 | 8.55 | 7.46 | 14.45 | 10.8 | 9.7 | 4.91 | 3.37 | 2.84 1 27 20 17
9 8.83 | 7.56 9.83 | 8.52 12.2 | 10.7 4.02 | 3.30 | 2 19
10 10.03 | 8.51 11.11 | 9.58 13.5 | 11.7 4.67 | 3.76 f 25 22
11 11.24 | 9.47 10.65 14.9 | 12.7 4.22 28 24
12 10.43 11.71 13.8 4.68 26
13 11.39 14.8 29

B:
C:

V4
/4

20cm
30cm

4
4

Note ; A : Diameter and length of mature culms as compared with diameter of sprouts at 10cm high above the ground.
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DHNDo TOIDITIIR TECH TR/ ED, 27/ 2BROPIRE DL 5 BRSSO
BET T2 LEND B,

Fig.5 X O Fig. 6 13247 7/ aDHELOER L, BATEIsok & EORTE L THROBEE
ZHRLIZLDTH Do SHIZLDE, 24 7 aDKRZX &M E 10cm D & X 4, 20cm, X 5i230cm
CHRELCEEL, &by anELERE, BT LI E TORTE O THi% & X /EE
BDOBDZ ENbhotc, Tibb, £y /7 a0MELERE, R LE 2O TE & OHEEBERE
3 +0.71~+0.80 TH b, F o THIRK L OMBEREL +0.76~+0.90 T, & LITDLWIEDH
BEBRDONI, Tiobb, 27/ a0ELHENKLDIELT, FArLieot & & DT

L, BTEEILEL DT B,
ok, 2/ aBROMEPERE, B reicofc b EORTERCKT2 BB I ERDEHE,

MTRECX T2 TEHEOEE L EDH I OBERIL 5 T2k,
HLEADIETIE, %% /7 ah#hk 10cm, 20cm, 30cm DLWFhok Xk Th, Thfhodk
EOWMEPLHEREE, T0&y/ apFireicoi- L EOHRYER, BTHER, MHRE ETERX
UBTH & DB IITITHE S M e AHBBEERAGED bl THODBERL Y, 24/ 20 EDL
ERRERIT OFR OBERERITHL, Zhi Tablel 17,

B zy /20, HNECKRE, BHS/NEOBOERE L, B Lo L Z0OMR EOBR

D 7 7a20WE, B Lol ZomIR ,
&y anBlk, BrE ol EOMREDBERERYDONSL F I, FF, 25/ 2l EDL 5

Fig. 7 Forms of the sprouts (Phyllostachys edulis) 7"{;:}{2;'/]‘;4%50*(, BT &b E5E ED
A. Upright type B. Top-crooking type C. Crooking type L5 HBEND D INC N TERD &
PR — N —

B x4/ 2 Ofg/NED RN
Lk b Takb, 10om, 20cm, 30
em FFEL TV GABIE, wAe
ADBOED b D HEbR S, £C
THFETIE Fig. 7 WRLEX S,
&4 ) RO E AEREK O 3 FEEI
AKET2Z LT L, Tibb,

ATY : EEs0N 4, (Upright type)
BEL: 24 /7 2 OO/ EN LA LR bMEL T35 Lo (Top-crooking type)
CHl: 27 /a2l KRESHAM LA BMEL T3 Lo (Crooking type)

Table 2. Nunber of matured culms classified by the forms of sprouts and its rate

Height t . . . . N
m s}irius\ Upright | Top-crooking| Crooking Total
* Numder | 39 18 11 68
10cm
% | s1a | s | 16.1 100
Nuamber ‘ 33 i 19 11 63
20cm
% 52.4 30.2 17.4 100
Number 38 10 4 52
30cm
% | 73.1 19.2 7.7 100
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Table 2 (324 /7 2OXRXXFNC, 24/ 2B oBE, TOxr 2 apsfiiisotdgE Lo
#EXRLICLDTHD, SHIZEDThnd L 512, 27 /7 a0px SEFICARL TAREE,
FOoT CRMEL T ARID & & 2 =ik, H EF 10cm, 20cm, 30cm LfFELIThOBET
LXBLL LOFHE LD TER D, LMo 2B 2 r 7 2, 2fichAMLicCBOx 7/
23T feh2tie UL, EDFMIZEVTLARD Ry / a4 3V 270X 5 ThHh Do

Table 3. The distribution of number classified by the diameter at
eye height of mature culms by the forms of sprouts

Diam. at eye
height (cm)
Height T 4 6 8 9 10 11 | Total Average
of sprouts\_ Forms \ (cm)
of sprouts
A Form 2 11 81 6 31 1] 3 | 7.3x1.76
1gem B Eorm 1 1 3 5 5 L 16 | 8.4x2.11
C Form 3 5 9 8.4+0.87
A Form 2 8 7 4 3 30 7.1+1.74
20em B Form 7 5 4 1 17 8.9+£1.13
C Form 5 1 8 7.8+2.83
A Form 3 5 13 6 3 35 7.3+1.73
30cm B Form 2 1 4 1 8 9.5+1.07
C Form 2 1 3 9.3+0.87

CHBLIEEOR Yy 7 2aDE, TORy ) aRRTELDEEOERYBEREOBEY LS &
Table 3 D& R H THDOto Tibb, BESLCHOLR ¥/ 2, 07T CMBEL T AROD
7k L ELERITIKREL, L oTHrEieoic b 0 BRIV IERIIK S LB MR AR D
hioo %7z, Table 4 OMTERICHEV TLEBVER LFEROERIADRI, ILKETEHICEK
W, (Table 5) 23 h BHERLCHIOxy 7 2X ARD & 7 7 2 X H L005E  e AR RS
hize

Table 4, The distribution of number classified by the diameter at the
base of mature culms by the forms of sprouts

N—-.. Diam. at |
) base (cm) :
. | 8 7 9 10 11 Total Average
Height Forms . i (cmj)

of sprouts of sprouts . \

A Form 1 10 8 2 36 8.1+1.86

10cm B Form 1 1 2 [§] 16 9.4+£2.38

C Torm ‘ 2 5 9 9.3+0.94

A Form | 2 5 71 2| 4 30 8.0+1.84

20cm B Form 7 4 5 17 9.8+0.61

C Form ‘ 5 1 8 8.6+2.83

A Form |3 5 1n | 3] 4 35 8.1£2.00

30cm B ¥Yorm { 1 2 5 8 10.5+0.92

) C Yorm J 2 1 3 11.0+0.61
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Table 5, The distribution of number classified by the clear
length of mature culms by the forms of sprouts

"~ Clear length
- (m)
. 1 2 3 4 5 6 Total Average
Height Forms S (m)
of sprouts of sprouts\
A TForm 1 4 14 14 3 36 3.4+0.9
10cm B Form 3 2 10 1 16 3.6+0.9
C Form 2 5 2 9 4.0+0.7
A Form 8 11 7 3 1 30 3.3+1.3
20cm B Form 5 3 17 3.9+0.7
C Form 1 6 1 8 3.9+£0.9
A Form 2 6 11 13 2 1 35 3.3%1.1
30cm B Form 6 2 8 4.3+0.5
C Form 1 2 3 4.7+0.6

EFIC RSSO T BRI 2 7 ) 20, 2FChbAM LT CEBIDE &7 21k, 27X
CHBELICATO 2y 22X 0 E L eoic b 212, HEOVERSPEIERIPCKRL, HTHED
L e AR A D e

2) R PEOREEE, BT E Lo E E0RIR

By aDROEBCHLMENEL, R Lino o X0k & OBIEEY RS ¥ LICHBEOLAE,
EBEB DL OCT SN TE S 5, .

18D ) X))
Fig. 8 Outer (left) and inner (right) aspects &y 7 2DRIIHE, H5 118, Culm sheath 7z
of the apex of the culm sheath ErobhThb, ¥, Ev Vo5 s0< 5“;7-7‘1&“

(by F. A. McClure) » Phyllostachys E;@/fg‘l’ 3 %}i{' Z'DZ)\z biﬁﬁ'

: Amme&&&hbh6%®ﬂ%0 £ ULEHEL
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: HHAEE L, SESOLEHELRLILLDTHDo
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vvEVF XL BRERBEETHY, v Xy, £Y
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FBTDEDRT D, ChHORE hRD L, fhE
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¥, WNECEXIFEA Lo EE0HBIERED
A a5 E Fig. 9 0l xhThb, Thitk>TLHEL
nick v, #NEDEX L, fffbie ol E0HBIE
& DOFBEEIY, &7/ 2t 10cm D L ¥ +0.24, 20cm D
L& 40.23, 30cm D L ¥ +0.31CE LICEARIL I T X
7o, BT EOEBEED, 10em D & ¥ 40,19, 20cm D &
X +0.07, 30cm D X+0.25CHBYER LB, F&
A EMFFTBEN Dl LIciD T, =9V v F 7 T,
WECEICI ST, B ol xoBREFATS

LI ELDTHETHD Z Laibrol,

A. Closing

Fig 10

Opening degree of the sheath blades of sprouts
(Phyllostachys edulis)
B. Rather opening

C. Opening
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OEW, WNEOBHEXEE L, BT Lottt 20K EDOEFRIC OV TARS &, Fig  10IGRLIE

S, TOMEFBECLI >TRD SEHCAJTLIEANTE S,
AR RE/NBERBHX LT % 4o (Closing)

B : /R 0BT B Lo (Rather opening)

CH: ¥/ N ER LB T % L (Opening)

Table 6. Number of matured culms classified by the opening degree of sheath blade and its rate

\wning degree A B c
~ Total
Height Clossing Rather opening Opening
of sprouts |
Number 27 33 9 69
10cm
% 39.1 47.8 13.1 100
Number 8 24 32 64
20cm
% 12.5 37.5 50.0 100
Number 3 8 43 54
3Ccm
% 5.6 14.8 79.6 100

¥, EoMXBEIC, Rreikokloodis, TOMEXBENORKOHEGNED X
SIICOT Ak A5b kL Table 6 DLk H THOT, Tichh, &/ apHh kg 10cm ZffFEL
e X TabE, BROZR Yy 7 ap s & e 2 20 EEE L, DU THL T ATY,
BT 2o CRDIERL & 72 Tlviee UL, &4 7 22320cm, 30cm & fBET 21200 T, HahiE
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BB T DT, CMDx Yy 2 23wz 4<lsh, D0 TBR, AROIHIZ DT
o

Table 7. The distribution of number classified by the diameter at eye height of
mature culins by the opening degree of sheath blade of sprouts

Diam. at eye | | ‘
\height (cm) ‘ ‘
- 3 4 5 6 7 8 9 10 11 | Total Average
Height Opening |
of sprouts degre\ . | (em)
A Clossing ' 1 5 2 6 1 1 1 | 17 | 7.5+1.48
Rather ‘
10cm B opening 3 2 7 11 3 26 8.3+1.22
C Opening 3 2 2 1 8 5.5+2.56
A Clossing 1 2 2 5 6.6+1.35
20em | B a1 2 3| 3| 8| 3| 1|20 | 82+2.13
C Opening 2 2 5 1 9 6 5 30 7.7+1.94
A Clossing 1 “ 1 4.0
Rather !
30cm B opening 1 3 1 : 1 : 6 8.2+1.34
C Opening 2| 4 4 1|11 | 10 7 1| 40 | 8.0+1.89

ZRHOMEESINCANT, MyNEDP X BB L AT L1 & DRIV L OBIR L 55 2 L12T Bo
¥ THhE/NEOB X BENC, B Lis ot o HMOVERLY LS E Table 7 0krish Licot,
Fiebb, 25 7 AP ER 10em ISR L& SIS BITHOLLONER Lzt Zix b oL bR
feh, DWTAR, CMDIEED, F12, &4 /7 ap 20m THELAE X2E, 10em OF
BLABCBMOx 7 7 apn b DL LKL B2 DTH DA, DVTCH, AMDIHZrbDte &
Bic, 24/ aps 0em IR LIcE ZiT, BIMECHMOD LYy 7 2 THOobDIX, BA LI ELC
AUBBEOKS Lieh, ABUIEIHICH < B0, |

Table 8. The distribution table of number classified by the clear length of mature
culms by the opening degree of sheath blade of sprouts

< — |

~——_ Clear length
. \_\ N \\(m) 1 2 3 4 5 6 Total Average
g ¥ ls%}::)uts %Z?éﬁg \ ‘I (m)
A Clossing E 1 6 7 2 16 | 3.6+0.82
10em B Rather opening 1 7 16 2 % 3.7+0.71
G Opening 1 3 1 8 | 2.5+0.93
A Clossing 2 2 5 3.0+1.00
20cm B Rather opening 3 3 10 4 1 21 3.9+41.07 ,‘
C Opening 5 11 12 2 30 3.4+0 88
=
A Clossing 1 1 1.0 y
30cm B Rather opening 1 4 1 6 4.0+0.63 s
C Opening 1 6 10 17 5 1 40 3.6+1.06
——

LEE S

Fro, fENEO X BEL, R Lot L X0 FEEOMEELY 2L L Table 8 0L hHT
Do T, 2/ M EE 10em o & XA B TH DI R 7/ alk, B kol
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XTI CHIn a2 2k b LRRE A ERARDR, i, &7 2 apH L 20cm, 30cm &
ET3iconT, 10em ok X Liddic, BRLCEDLOXARY Y IR TELAES /KDL 5TH
D72o
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g 2 apEirEinotc oy, TOHBIEBIKRS, BTELELLIEARAADIRTI, LirL
# BB 10em 0 & X NEXHI L O ARO 2y 2 20 5 by, BT Lo EE@nin h RS
feALDLHY, i, 20cm, 30em FHELRE X IR/ NEY BB TRENIC Lol H
Dt X, HEE 10em TE LIz E 210, TCCH/NEYSEL VT CRID & 7/ 2,
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H452, A7/ anBES 10emEBED L X2, ENE0CCHUGTLL Lo, Boky Ry
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L, BNELEALATDO 2 7 7 2T, BB L0RREBMChEs LD LR bRBED
T, MNEOREBRELT YR L L EOBRTFMOER L T2 I L3Rl
EANEOBEIL, 27 ) 2DREIPHEOEBILETISTHLASL 5THD, LT, &
1, HEA, BE, BRE, STHEOHS LEREORAPOIS LD, 2RCEBED LD En
Bbo FFRETHEEL X SLPCBEXEDT, RO 4 DKL 20

a. ¥, EREHLVIFEEDOLO

b. #HE, S5TFEA, BREICHTHEE BEHEG, BOADOESKHIOHEL LD
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Table 9. The distribution of number classified by the diameter at eye height of
mature culms by the color of sheath blade of sprouts

Diam. eye height |

]
- — (cm) 4 5 6 7 8 9 10 | 11 | Total | Average
Colo \ (cm)
a  Yellow, yellow green, light |
groen ’ 1 1 2 1 6 9 2 22 8.0
b Yellow, light green, green +
10cm light brown, brown, yellow 1 2 3 1 1 8 7.5
brown
¢ ¢ Yellow brown, green brown 1 1 1 1 2 1 7 7.3
i
‘\ d  Green, dark green 1 5 3 3 1,1 1] 15 7.3
a  Yellow, yellow green, light
green ’ 1 3 11 5 19 9.1
b VYellow, light green, green +
20cm light brown, brown, yellow 1 2 4 2 9 6.4
brown
Yellow brown, green brown 1 3 1 3 2 10 7.2
d  Green, dark green 1 20209 | 1) 1]1] 171 7.8
]
a  Yellow, yellow green, light
green ’ ’ 1 3 5 8 1 18 9.2
b Yellow, light green, green +
30cm light brown, brown, yellow 1 2 2 1 4 1 11 6.8
brown

¢ Yellow brown, green brown 1 3 2 1 3 \ i 10 6.6
d  Green, dark green 1 | 6 2 | ‘ 9 7.8
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Table 9w/ B, Freie ot E0EBIEREYRLIECIDTH D, Thbb, 24
A g 10em B L & X, oy, S TRE, BRgThory  a i
Lzt &, FOEBIVEZOVEHEIMOEO Ly 7 32X ) bR LHDERBH Ol T, &4
2% 20cm, 30em LhEL & Ficd, 10em O & X LEABOBERSAADRIC, LaL, TOHEES
Bl s &, &, g6, STREoMCh, »ih R rb0b%<, i, #H, BEFRTH
DTLHL /8B DL BZLNA Z b, &/ aBROENECHENEEBRO LD Z y / 2By
DEROKRZFVLDONEL, FoBE0x sy 2 3L h L TEENERTHEAS S5 LB b,
ThOD Ry 7 anEA LI & EDMBRORBTT OV TE—EOBMMZRL TV LT RN E S
HEzbbBe

3) EHINBOEOEGL, BT Lo XOWIR

Table 10. The distribution of number classified by the diameter at eye height of
mature culms by the color of auricle of sprouts

N . Diam, at eye height 1 ‘
I (cm) 3 4 5 6 7 8 9 | 10 | 11 |Total | Average
Color ™—__ | | (cm)
\ a ;ﬁﬁ; yellow, 2 ! | s s 2 | 13 | 8.2
1Q0cm l b Yellow brown 1 1 4 3 8 2 i 1 22 7.9
} ¢ Brown . 1 6 2 4 2 | 15 7.1
a Purple \ 1 4 2 3 7 6.3
; |

a ]yc:ﬁ}ol:v yellow, - 1 2 3 9.7
20em b VYellow brown | 1 2 2 5 3 10 12 5 1 41 7.8
¢ Brown ; 1 1 2 9.0
d Purple \ 1 4 1 3 1 10 6.9

: I
a ;elﬁg‘; yellow, 1 (3 4 7.3
30ecm b Yellow brown 2 2 2 1 8 10 8 1 34 8.3
¢ Brown 1 1 3 2 7 6.1
d Purple 1 1 1 3 7.3

TYVYFIDR Y/ AaQBEERIVNERIL, EHCEBAG, HLVIIEAERIDSLOEEN
HbHo CORFBOBEL, BTkl LEOHBREYERLOBEFEY AL L Table 10 D L) TH?
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DWTHBE, B0, BEOETH R o> U, T gy / 2 bk 200m BB LI X TH
RIS THASLHEATH O LD L, BETHOLLDITHEHBIER 9m D EOKI LD
Titie TDX BT, &4 7 3 10cm, 20em OB\ 7S TREOEL 5 TEHARLHATHOL LD
fBoEDOL DX H LR RIHERLEADRI LnL, 27/ 2DMELEOOOEIE 2L L, £
b apH k 10cm, 20cm, 30cm FHET AR TEEMDRECEBE, Biorb oM
MR RbREDT, BHE/NNEDEL, Bif s ot 20MIREOBRYPRCT S 2 Lz xbY
THE#TH DN, FREHR T, 247 7 20/ NEOEREECEBO TH O Lo, BE
PRRETHOL LD D LB TEEARV X 21Bbii.
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Summary

In order to make clear the relation between the shape of young bamboo sprouts and the shape
and quality of matured culms, this report deals with the results of investigation in Mosochiku
(phyllostachys edulis) grove of Kamigamo Experimental Forest Station of Kyoto University.

The outline of the results is as follows:

I. Among the relation of the diameter at the base of sprouts 10cm high above the ground to
the diameter at eye height, diameter at base, culm length and clear length of culms when the
sprouts are mature, there are recognized close positive correlations. Therefore, using the dia-
meter at the base of sprouts when their height is 10cm high above the ground, it is possible to
estimate the shape and quality of matured culms. This estimation helps improve poor groves
and increase the yield of good culms, as it facilitates an early thinning of poor sprouts that are
likely to develop into culms of inferior quality. At the same time these sprouts dug out early

can be used for food.

2- The relations of the diameter at the base part of sprouts 30cm high above the ground to
the diameter at eye height and at the base of culms when the sprouts are mature, also show close
positive correlations. This relationship is of use for producing artificial quadrangular culms.
Because, such culms are produced by placing wooden frames over young sprouts when they are
about 30cm high above the ground. It can be understood by the result (Table I ) that the size

of the frames should be smaller by about 1.5cm than the basal diameter of sprouts.

3. There is a tendency that sprouts with slightly crooked types, opened and yellowish green
sheath blades and yellowish hair on Iigules and auricles, develop into culms of better quality than
sprouts of upright type with opend and yellowish brown sheath blades and brown or purple hair
on ligules and auricles. But since it does not necessarily follow that growth conditions of
sprouts are better just because they helong to the former type, the dimensions of sprouts must

always be taken into consideration together.



360

Torms of the sprouts

Torm C: Crookirg type Form B : Top-crooking type Form A': Straight type

Opening degree of sheath blade of sprouts

IForm C: Opening typ: Form B: Rather opening type Form A : Clossing type




