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Effect of X-rays and the other treatments on the germination

and growth of seeds in Bambusa arundinacea and Phyllostachys edulis

and on the crossing experiment of Phyllostachys (Regeneration-

bamboo) and three general including four species
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%o BATED AT —#c30~326F L b, ERBET 5. OO & & O FREZIEFICE
BT 2 S OFEOEBIFR L F ORIV T REY TR > T\ be OO X7 2D
HREER VL, BE Y P RBRETAHEO—2L LT, SLRAABERERGOFREXHY
2L, xOEBETOX-HABELTE, TOROWT ORFRE, 7sb X L HHENY
B OWTHE Lo FRERGEERTHHA T2 e 7V QHESTE, EHIET Oz
HEXRDDCERNE LY oTro M L2 7y DRFFCOVWTIMOLEB S T THELYR
H Lo XHICROD 2 /X AMME, RS CIATRERCD, HERAEEFRRTHE, BRE
ELSE et dR  PTIEE AR, W EA IR X O L E AR IS AR, BRI A KIR Lo
FORINHOHRMC T X -SSR R JIFTHER OV THE YT r-Te o'oY
w7 OFTFIC VT EREREOFE RO - DIC X0, HSEETROHN T2 e+ H
it oto EHREHEEOLDIERNEL 1T/ o700 FAREMARFMEFIB RITET R 5
CRWT &y OFEN I 4MEO HERAE T/t -To SHR~FrBENB IO A v <27
DIEMEBHRORAS BT OV THE L,

2 MERs ik

HEMHIF LR LD T EED Thio

Table 1. Materials used in experiment

Species Place of planting

Bambusa arundinacea * Flowering bamboo Bangur, Nagar, Dandeli
(S. Rly.) (N, Kanara)
Kelara, India
Phyllostachys reticulata Regeneration bamboo Kamigamo Breeding
C, Koch. (Madake) Experimental Forest Staticn,
Kyoto University

Phyllostachys edulis Flowering bamboo ! 2
Riv, (moso- chiku) |

Pleioblastius angustifolius 7 | 7
Nakai . (Himeshima-dake)

Pleioblastus gramineus 2 »
Nakai. (Taimin-chiku)

Pseuodosasa Japonica 2 7
Nakai, (Ya-dake)

Sinobambusa tootsik Y P
Maxk. f. albo-striata
Muroi, (Suzukonarihira)

*  Conributed from West Cost paper Mills Ltd.,, Bombay, India.

Bambusa arundinacea OFIBFET IS5 XN EITH % 200055, 2kr~28kr ¥ C 2krific/R
B U7o ¥RRTFS ERN 3~ ABUCHIE, HRE LAY s 2«20K%, 0.5kr, 1kr, 1,5kr, 3kr
B X OS5krx WG L (BEE20cm, RFE200kV, HHI9MA, 7 4 v x—7 1 )o WGHLIA HITHE
FERNC19614F- 5 ASOH IR Lico TN/ 1em MO L ZARFF L Lo R 3~ 4 KTt
I, MELCEER 1AM K (R10cm) B L, AL  BEL%4 0 1 & L,
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X-ray irradiation May 30, 1960
Sowing 2 P
Germination June 9, »
measurement Sept, 28, ~

Sketch » s

Fig. 1. Seedling of Bambusa arundinacea

(Method of measurment of culm length in Experimental
Forest Station, Kyoto University)

FEOWEIFIKC LD T R EBRYN) L LTHMELIAD 2L LRQBWDIRFILID D,
F@ o) L EOEMA FE TEHE L, RBRGFERED YL RD I, MEFIRAREBRFEIRE
BRAMA G (196049 A28H) TR (1960F108128) B X O SR RFARITREA
HE = (30°C, 1960F10A15H) IR\ CoEHEEICAE Lico RONRERITI R DR ORHK
DHTEHEK L F O P ERD I FRIBDEOROYE L BORORPR OFLYE RO, 21k
F v I 20081560, 4% 3 X U°0. 2% D 2 L ¢ 7 v KW HICA8R B ik Lico FOBRTEHIIKTEL
TR Lo EORMO 2 e s v ke LTE0RISE, >V~ VTR LTH B0 5cm~
lemic SRR LT, 00 0.4%, BXU0.2%Dare sV KEBEREET Lo
T 18 10583 B, TOBRBFHICBM Ui, MEAIIER (5°C) C60R HmE L
To B 75051 & X S KL AT A IETLAE 60°C I S I AE Lic b ok MM Lice 2hboq
B X » TE LRI BRKFER BT (196145 1 A16H), FER S KRFESE (1960510
RA178), TR (1960451025 H )% L O LPUE T B (19605E10H250) i /a#eihiL,
T OBOEEHEEFTTE » o BREKFABFEMCKT 2EHHECERRCEE LTHE LD
ThbHo 1960511 22H, FERERIFMERERORE (ZHEE) ko R/ (F13cm)
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C1ART OB Lico FAHEP BE LS4 0 12 Lo 196145 4R REENIVEARE L
oo MEOUTAHE 2RO X 5 CHBEHOMEL bR EOMEEDE I 2HE L,

Fig. 2. Seedling of Bambusa
arundinacea
B (Method of measurement
of culm length at Faculty
of Agriculture, Kagoshima
University)
X-ray irradiation May 30, 1960

Sowing 4 »
Germination June 9, »
planting Nov, 22, »~»
measurement June 15, 1961
Sketch » %

BOBOFEROLBEREIHE (a+b+et+d) LRARBHXAUEL, FOBOBODKHKXOFE
BHrRDIo BONWERKT 1 KEO LY & FRFREOFEERD I FEHUT 1 Skh Dk (RHUE
¥ 2WOEOHEXTAE Lico EORID 1KoKk E2FH Lb DT, L (5.0~7.0cm),
M (8.0~5.0cm) B X US (0.0~3.0cm) D3X4SE Lo B LBOAOBELRZKRDOZLSRBDOE
D 6 BREIR 5 Lo

oA KE, B BREE, C:3gE, DM, E:¥WBE, F:REE

Bfao-a g0, b REE, c WA, dWAG, e BEBO, {BRe

YR ORE (F1525°C) KAMKI Lz b oid, 19614 5 A4 FEXBERBR K b
o, 8k (JR16.5cm) K—ATOBHLEACH L, FORDOEHRERIBRERFBYR CHTE
LA ETINIEG B 7 HICHE Lo

HRAYEFRBTEHCTHBMEKE Licd Droun T HRFR K LR EHIZEE L, 196146 A1
HICRIRE D73k & AR L L OFHENE Lico

=Y Yy F 7BFRET A X- BaIit kst 50ksE, 10kr, 15kr, 20kr, 25kris ¥ 030kr #
TS U (BE#E20em, EIE200kV, BHI19MA 7 1 A % —1.0 mmAD, BEHAE HICBERCIERE L
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fo (19614 1 H21H )0 = b o v QUL 1250045 0. 2%, 0.4 %D 2 A e F v KEEH T I D ds o
24 Wy [B]3s X OB I T Lico £ DEITHIKUE U CRBEIANICHRAL L7co AR LRI 20K, 5°C %
BIEEICI00 B L, OBy 7 AFPNC CHRREANCHEMT Lico = v e VU L7 Bambusa
arundinacea B L€ Vv F 7 DFILOWE T A — N v _AWEDOIHIET L -7,

A2 AL 19604 6 J10H ~ 7 15 H DR - FOR T AR B b O SRS fo W TPHAE Lic = 24 (354
), €AY = 2T, 243V F 7, YErBIOAX2F Y b IO AL Al 2t EMEAE
EBHAERT HIC T80 BREE U, B B ART100G 2 13 & Tl EZkY LC, LARERAI T % & TRt 48 %
DT T\ oo B HRAi X117 MR N o dil il % (30°C) ik (£81. 7em) HICHE
ﬁ L7co

= X ORI XL O 2 v = 27 OB NS I3 5 (A O BEIRTGE S — 3 VI X B Ix
T OFk HHWIRI LI LIKIC X » 7o
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Fig. 3. Seeds of Bambusa arundinacea

100 ccDRfiFDRES, B, 10 ccoOfiF5, Mmita i LA RIE 2 LT ek Thodo

ls
1]

Wide diameter (Mean per 100 seeds)=1.95 mm

Long diameter ( 2 )=6.00 mm
Number of seeds per 10 cc =628 seeds
Weight per 10 cc =7.5¢g

Weight per seed =10.7 mg

(2)  FERRAET- D X-FR B

(a) FifDFF
FETORFRIPARNCTLDT LEBD ThhHo FFRILLMITAN o 2kr~14kr (24.5%~34.5%)
F IR ORI TR A ¥ RIFIT I EM e, Lo L16kr (29.0%) 7 BIXFEHERIK L 7e b, 13kr
(13%), 20kr( 6 ZNCHE » TABMITAE T L, 28kr THRYARAEY Led Lic, FFEDRHIL 2kr~ 8kr
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FCURHIAIR & LA CIA SN e JEHIC T S H AL 30°CTI0H M CTdh %o 10kr~16kr & C
EPCAEAE L, 18kr~28kr ¥ 'COMLVDXJQW FLORMIC LD GoE <, RBUNCTELE L, YLiSE 4
B XOHFMIEEDR A LI, FEK EAAFRITTAA EE0 v JFEBR O S, BE (FH), i
ﬁ(*%)kovf,Eﬁ%MMLMM@iﬁ*%ﬁLL%NJmZ,3A LT Ekh Thod

(d) B AT B S ks 1 D ) o0 4 17 A

KRR AETT T HAT 77 1~ 5 F TR\ C, SO DDIMXIC T RO 504885 (B4,
2kr KB LY B-5, 4kr X &fik<) WO PIIC T, S & I UC A0 4 Bt 28,
B-12 (18kr) (X1 4CTXHIAIX (2.6) 35 L ONEDIAGK (2.2~2.6) L0 L il X 51k
Bivfce BEISI T BRI 2572 Hivics SRS Is T LA B Aoy (Table 3 201D,

Fig. 5. Photographs at growth by X-rays irradiation of seeds in Bambusa arundinacea

(At Headquarter’s Experimental Forest Station, Sept. 28, 1960)

i OWEICOVT B-12 (18kr) KISLLaEEO WAL 2 MBI L, AN, fidsa it Lcun b,
WU S X OV R & & R c iRt 2t LG %25 B-6 (6kr) [Xic 344k, B-11(16kr)
Xic 1k, wRite ‘H@%ﬁ&%ht(mg5§M%

(¢)  EAORTTAERBR M 351 2 il o 2 17 At

EAUER R A 7 m‘ ﬂn fM’r 6 ~25DFLD BN L OFHEa, b OO TUL A IS
EL AN L LA &Ll LT, ko ro@”m-JlxiUJ'J//ﬂb*f/)\cc/}w’w< PN E
L5 hbitlc, 1 wi[..i,l[x}octoxj B RMR IR EOITAA EREETH D) B-6
(6kr) Koy 2k, B-10 (14kr) [XAKC_J,'I’(&/\‘) 1A, B-11 (16kr) i35 A D 1k 23
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Table 3. Investigation of growth of seedling in Bambusa arundinacea

(At Headquarter’s Experimental Forest Station)

|

S indiv. |B—4 B—5 B—6 B—7 B—8 B—9 B—10 B—I1 |B—l2 B—13
SNol | 1~5 | 1~5 | 1~5 | 1~5 | 1~5 | 1~5 | 1~5  1~5|1~5 | 1~5
Items | @kr) | (4kr) | (6kr) | (8kr) | (10 kr) (12kr) (14kr) (16kr) (18kr) Control
No, of §‘ 9 l 7 ' 13 1 ’ 13 ‘ 16 11 13 7 13
tiller = |
of T — - o
Culms g' 18‘ 14” 2.6 2.2 | 2.6; 3.2 2.2 2.6 1.4 2.6
! ]1[ 87 | 80 | 188 | 132 | 96 | 107 ‘ 11 | 96 | 7.9 | 131
2 &8 | 58| 94 | 158 | 1000 120 | 195 159 | 6.0 | 20.4
~ 3 9 60| 73 20| 79| 54| 15| 38| — ’ 15.0
g a4 — | — | — 2.4 7.3 — — 28.5
by 5 T e — | = — — — —
E | - | | o “
- Mean’ 7.8 | 68‘11.8’133’ 8.9 | 94’14.0‘10.7‘ 74]174
E — - o - . . -
= 1] 12 | 114 | 206 | 182 [ 135 | 151 | 15.8 | 13.7 | 10.2 | 18.0
© 2| 11,0 | 91 | 134 | 207 | 143 | 15.2 | 241 | 20.6 | 8.3 | 24.0
5 |b|3| 85| 97 | 108 | 33| 11.8| 78| 30| 51| — | 200
= i = = - - 35 | 102 | — - — | 310
o 5 — — — | - | - | = — — — —
g 1> = — T [ - , )
= Mean‘ 10.1 l 10.2 1 15.6 l 18.0 | 12.7 l 12.7 ‘ 18,4 [ 14,4 ! 9.7 [ 22.6
a 1] 60| 46 } 6.6 86 | 84 | 72| 70| 54| 70| 70
i 2| 56 | 40 | 46 | 46 | 50 | 58 | 52 | 56 | 40 | 44
o§ 3 2.3 3.0 2.6 | 1.0 4.0 3.3 - 2.3 — 2.5
! i - b = = 10| 30 | — = - 6.0
28 5| — | — | = =1 =] =] — 1 =
5% | o - - T - ; }
28 Mean\ 47 [ 4.1 ’ 4.9J 6.2 ‘ 5.8 ’ 5.3 ’ 5.5 J 4.8 } 6.1 } 5.2

X-rays irradiation:May 30, 1960. Sowing : May 30, 1960.
Germination: June (9), z 7 Investigation:Sept. 28, ~
() Besy s R Py N =0 S U 2 )0 oo
AT AR
REFIREP I 55 (30°C) W BT 5
20kr~26kr O W EL AR 25 ¥ 70 D 7o
DAL DN & JLBH Kl 23, R DMl
DI PAZ LATIERTICIE <, /J\"":‘Tl: i
AL L is DU DA B D o EULTRA &
WAL ChH DY, B-24 (22kr) [KiTil,
D SAD 2 A I Uico — R 40
AT I D i o S8 B O B L 2
kr~16kr & ClIIIX & B A & i) Bk Cd
Do L L 18kr 7 Hikfifkic X oTﬂLIO)
WGP 3 X OSSR & Fiige Uil Jklw C e
X0 fit oL, fidE b s 7e D L D %

A Tco WA DU T C b ST YL Rl
Hvico JBAINIY RaELE & Fig. 6. Photographs at growth by colchicine treatment
(Table 2(B)£:1), of seeds in Bambusa arundinacea
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(8) HRMET D=2 e s v U

Bambusa arundinacea WIHMITICRIT 5 20 b F v IO FEERIT0. 2% K11 8 %, 0.4%K i1
2 % TR D FE2F 3 (45%) WL~ TIEFITAR o T BT D EF 28 ] T2 »
L icilibiis,

TR BIHET LeRC D20 CRILORE Sl LR 4B LT L8 Thh,

Table 4. Investigation of epidermal cell and stomata of Bambusa arundinacea

\ Items ‘ No, of Form of | No. of distribu-
N Arrangement| District of Length of tion of stomata
. measured epidermal .
Species . | of stomata |arrangement guard cells Rp ".md .f11ed of
| stomatas cell vision in 0.5mm
Indiv. No | \of diam, x 600
Bambusa ‘ /"
arundinaceaca J
B—15—2(0.4%) 2 ‘ parallel 100 | 30.97+2. 43 | parallel 7.7
Bambusa arundinacea | l
B—13—1 (cont, ) | 2 parallel | 100 26. 88+ 2. 49 | parallel 8.8
B—13—2( 7 ) 7 7 (I 21.3742.62 7 12,9
B—13—3( » ) 7 7 { 2 25,66+ 1. 95 7 11.0
B—13—4( » ) . 7 | 21.57+3.10 y 1.9
B—13—5( » ) s s L 22,534 2. 20 2 11.3
Ph. reticulata 2 parallel i 100 22.98+1.76| parallel 19.8
4 edulis ” ” ' s 28.42+2.37| 4 12.0

0. 4% PN D 7o/ THVAIX (21.37~26.882) L h b & QiC&ILOKE W 1k (B-15-2, 30.97
+2.43,0) it GILD TR S B-15-2137.7 THRX OHAH (8.8~12.9) L h 14w Zh
BRILOK XS, SIS OB LD LB LTRE b ik 2 Wb o5, 356
WAL X Ok uc oW Cli R Th 5 (Fig. 6 21,

o -

Left:0.2% Right : 0.4%
Fig. 7. Colchicine treatment of Bambusa arundinacea seeds by dropping method. (ca. x 1.5)
Fig. 7D X540 0.5~1em iR Lz r &, HECYZFEX UM LAk LD are v
IR UTe b Ouk, 2 2 e L7chy, IRFERNICTANT Lca JhA ERTE L, BITEVR0. 427 X D
FT1IRAERL, AHMEFTH D,
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(@) TZIRAET o L A
(a) L ALHE

Bambusa arundinacea O{E AL X

X LR T ORI RIZS1 % TAIIRRX (44%) X hH b,
&)TT%Z)O \‘ﬂ‘b&ii}:“'ﬁ”’riﬂ ijbo J]X“T/L {(Hzr\r‘ircgﬁé (Flg 8 'ﬁ\” )

o

—Low temperature
treatment

. —High temperature
after low tempera-
ture treatment,

2 é‘f’z’ —Control

Fig. 8. Photogr'lphs at growth by temperature treatment
of seeds in Bambusa arundinacea

(b) ST LR 1% v 1 AL

Bambusa arundimnacea oKL LA 1% I

FIlL LI U 2o Ff 1 o 8320330 % THRITX. (42%)

X
DHEV e CTHBIIEMICAET LT, jleixMshchs (Fig 821,
(6) HHT BT B AT M
(a)  FEYEEL R '""“’Bluhﬁ BT AT
RN NE ! "l’:"iﬂﬁk_:rs 7 Bambusa arundmacra OAETTRTI MK L T s » 7o T
DFFAULT 5 CL&?&%DT%%O

Fig. 9. Photographs at growth by X-rays irradiation of dry seeds in

Bambusa arundinacea (By H. Hamada, Mar, 1961)

Wﬁmovaﬁk,x@%@mwﬁ@ﬁﬂﬁﬁﬂﬁ@¥wmm3m%ﬁsMmf XA D 42 7
EAFHEDOT 158 0cm~81. 8cm% Ld L, WK DS AR X h & 0L/ 510 bivto
L2 LDk OGO AR X- OB ORIl » Tz OF I E R L bl {
WX D F D s DHATNC I 1) B PR JET IS B R K X
LHONRNTHL, PlxiE 16kr (B-11) TLHREAHE

T e X HICH OB ONUNK B X 0]
<, X-FoEfEmas, ALHIREC X
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i3 83.0cm~115.0cm, XX (B-13, B-16) (X 27.0cm~115.0cm % L& LTW5 ({H L¥R
DIEEIZ TR Do , , - v
DBERI R DB ORHK OFINL 3.8~5.1 T, MBROFEL 4.4~5.6 THEZ L dREIH TR,
BEOSALABCKDOROFEAMENDD, SOOMHE OMEDERIL 2 ~107T, B D
fAEIZ3~9% LD LT 5o EREEWTHHRRE X OSREE L AR HAN R b, FIER
DL NEAKIIERE, DERLAREL, AFHEBRTHI I IRADRI, ERIBOBOMHR k L O

Table 5, Investigation of growth by X-rays irradiation and temperature treatment of dry .
seeds in Bambusa arundinacea
(Investigation at Faculty of Agriculture, Kagoshima Univ. May. 24,1961, by H. Hamada)

X-ray | No, of | No, of Length of culm No., of | No. of | Length | Colour | Colour )
- | tiller of of Remark
dose - | strain | indiv, | Total of Max, of culms! leaves | leaves | leaves |Of culms
e L7 llength culmsjlengtheulmsl 1 0w el el
B—6 7 36.0 12.0 4 19 M D d
7z 20 27.5 18,0 4 10 S E c
7 21 39.5 10.0 5 23 7 B a
z 26 58.0 21.0 6 25 M 2 b
P 29 140 | 100 2 5 S E e Ij:‘l‘tfle ring
7 30 47.0 17.0 3 M A a
2 31 33.0 13.5 4 18 S C c
o 32 — . — — — — — — Death
2 34 51.0 22.0 3 16 M B b
6 kr s 35 58.0 15.0 5 25 2 2 »
7 36 40,0 14.0 3 17 S D [ !
% 39 — — -— —_ — — — Death .
P 42 21.0 11.0 3 15 S c c ‘
» 46 £2.0 18.0 5 19 M B c
o 49 56, 0 12.5 6 30 ¥ B a
» 53 53.0 16.5 4 28 S D d
2 54 — — — — — — — Death
v 56 13.0 22.0 3 12 S D e
” 57 46.0 16.5 4 22 M B a
Max, 26 | 58.0 21.0 {M=8 [[A=1 | a=4
_ {B i {b -3
Min, 56 13.0 22.0 S=8 4C=2 {¢=5
D=4 |[d=2
Mezn 40,3 15.6 4 15,4 E=2 |'e=2
B—7 7 42,0 11.5 5 25 S C b
» 8 56.5 | 16.0 5 31 7 ” »
) 7 9 40.0 ' 7.0 6 19 M D 2
8 kr 4 10 27.5 i 12.5 3 10 S E c =
‘ 7 11 49,0 14.0 5 24 M A a
’ 13 23.0 13.0 2 |13 | s D d | ring
% 14 16.5 16.0 2 7 2 s % s
” 16 50.5 17.5 4 15 M B a

* L :50~7.0cm M:3.0~50cm S :0. 0~3.0cm
*%x A :Green B :Light-green C : Yellow-green D : Yellow E : Yellow-brown F : Light-yellow
*%% a :Green b : Light-green c : Yellow-green d : Yellow-white e : Yellow-brown
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X-ray | No, of | No, of Length of culm No, of No, of | Length | Colour | Colour
tiller of of Remark
dose | strain | indiv, | Tlotal of Max, ot cuimg| 1€aVes| jeaves | leaves Of culms
length culmsjlength culms| * *xl  aan
B—7 18 62.0 19.0 5 20 M B b
% 23 56.0 - 16.5 4 23 % 7z 7’
2 25 29.0 8.0 4 15 S Cc c
s 26 32.0 18.0 2 14 2 B 4
2 27 71.0 19.5 5 39 L A a
8kr 7 29 — — — — — — — Death
7 30 80,0 20.5 5 36 L A a Half
a
7 31 | 160 9.0 2 3 s E e | wichering
4 32 — — —_ -—_ _— —_ — HDfeath
al
v | 42 26.5 10.5 3 7 S E e | withering
7z 44 43.5 19.5 3 10 L B b
Max, 30 80.0 20.5 L=3 A=3|(a=4
Min, | 31 16.0 9.0 M-5 || B=5 [b=6
C=3|({c=
Mean 2.4 14.6 3.8 | 163 |'S=9 || _, Id=2
E=31le=2
B—8 7 35.5 11.0 4 19 M C c
7 9 87.0 20.0 6 37 L A a Half
alk
2 12 17.0 8,0 3 7 S E e withering
2 13 90.0 30.0 6 40 L A a
4 15 - — — -— — — — Death
% 16 — — — — —_ — — s
Half
» 19 18.0 12.0 2 5 s E e | Wichering
10kr ” 20 73.0 18.0 7 23 M C b
s 21 ‘ — — — — — — — Death
Z 23 27.5 9.5 3 20 S D d
% 24 66. 0 19.0 5 34 L A a
7 25 33.0 10.0 4 21 S C b
Vi 26 — — — — — — — Death
» 27 71.0 28.5 6 43 L A a
7 38 40,0 12.0 4 17 M D c
7 41 55.0 18.0 5 38 M B b
2 48 69.0 19.5 6 40 L B 7
Max, 13 90.0 30.0 L= A=4|/a=4
Min, | 12 17.0 8.0 M=4 || B=2]|b=4
] C=3[(c=2
Mean 52.3 15.3 4.7 20. 2 S=4, D=2lla=1"
E=2|\e=2
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X-ray | No, of | No, of Length of culin ! No. of | No, of | Length | Colout | Colour
— titler ) of | Remark
dose | strain | indiv, | 7Total of Max.  lof ciilms 1€3VeS | jeqves (Of leavesof culms)
length culms|length culms! | * >kl Ak
B—9 | 10 — — — —_ — — — Death
P 11 — — — — — — — P
” 20 35,0 13.0 3 22 M A a
” 22 50,0 16.0 4 32 P B P
P 23 40,0 19.0 5 1 S c c
7 25 41,0 19.0 3 16 M 7 7
P 26 — — — — — - — Death
12kr ” 27 53.0 11.0 5 42 L A a
P 29 48,0 4.5 5 16 M c b
P 33 118.0 24,0 7 11 S E d
P 35 62.0 15.0 5 31 M c © | e
a
P 36 26,0 8.0 5 10 L B a withering
P 37 14.0 13.0 2 4 s E e ”
P 45 40,5 17.0 3 22 » o) c
7z 47 - — - — ! - — — Death
Max, | 33 118.0 24,0 L=2|(A=2 a=4‘
Min, | 37 14.0 13.0 M=5 2| P=1
c -
Mean 47.9 15.4 4.3 | 15.8 |'S= =5 l d=
E=2|le
B—10 6 61.0 18.0 4 28 M c c
s 1 57.0 19.0 5 29 7 B »
P 2 77.0 25,5 5 34 L » b
P 14 45,0 15.5 5 24 S c P
p 15 16.0 7.0 3 7 p B e | Half
7 . . 7 withering
P 17 33,0 11.0 3 17 M D b
7 18 —_— — — — — — — Death
14kr ” 26 —_ — — —_ — — — -4
P 28 106. 0 19.5 7 44 L A a
P 30 180.0 26,0 11 79 » P ”
» 32 36,0 13.0 3 11 M C c
» 39 45,0 13.0 5 27 P ” P
P 42 62.0 20,0 4 29 2 B »
P 43 28.0 13.0 4 14 S C »
P 44 104.0 22,0 7 39 L A a
Max, | 30 180, 0 26,0 L=4!/A=3|/a=3
Min, | 15 16.0 7.0 M=6 || B3| p=3
C =
Mean 65.4 17.1 5.1 | 255 |'S=3 || _ L c=6
E e=1




120

X-ray | No, of | No, of Length of culm No, of | No, of | Length | Colour | Colour.
: — tiller of of Remark
dose | strain | indiv, lex;r(zgalcflfns 1enNtIt?x'1 So‘i culmsI leavgs leaves | leaves |°f culms; .
ieng gih culm , * k! kKl
B—11 7 73.0 24.0 4 45 L A a
P 13 77.0 23.0 4 33 M c b
s 15 42,0 17.0 5 | 14 | s D a | ering
I 7 16 23.0 17.0 2 8 s 2 2 2
ke | 7 21 33.0 16.0 3 18 M o c
| P 23 66.0 22,0 4 16 L A a
P 24 77.0 21.0 6 47 M.| B P
+ | 2 26.0 14.0 4 7 | s E e | ering
P 31 115.0 19.0 10 78 M A a :
» 35 96.0 25.5 5 31 L P P
Max. | 31 115.0 19.0 L=3|(A=4]|(a=5
Min, | 16 23.0 17.0 M=4 || B~ Jb= 1
c=2|lc=1
Mesn 62.8 19.8 4.6 | 207 ['s=3 || _, ld=2
E=1|le=1
B—13| 7 53.0 31.0 3 26 M c b
| P 8 63.0 28,0 3 12 S D ¢
Cont, | # 1 115,0 26.0 9 12 M c c
| ’ 16 101.0 29,5 7 45 » B a
P 21 77.0 24,0 6 23 L c b
Max, | 11 | 115.0 26.0 ’ L=1!B=1la=1
Min, 7 53,0 31.0 M=3 {c=3 {b=2
Mean 81.8 21.7 56 | 12.0 l S=1 \ D= { c=2
B—16| 2 27.0 100 4 15 S D d
| ” 4 40.0 - 19.5 4 19 L B a
Cont, | » 7 102.0 25.0 6 26 » A P
l P 14 59. 0 22.0 3 14 ’ B
’ 16 62.0 14.0 5 30 M P ¢
Max, | 7 102.0 25,0 L-3[(A=1 |(a-3
Min, 16 62.0 14.0 M=1 iB=3 jc=1
Mean 58.0 18.1 4.4 20,8 lS= l C=1|ld=1
B—17| 5 88.0 22.0 7 42 L B a
P 6 154.0 23,0 8 47 P A P
£ g s 7 108.0 29,0 6 49 P » P
s S| 4 8 57.0 21,0 4 23 p B b
a 8| 4 18 50.0 20.0 4 17 M c c
§5 20 29.0 19.0 2 7 s D o | AN ering
Eo | 7 24 94.0 23.0 6 3 L A a
- o 2 26 141.0 40.5 6 62 2 2 z
2 29 65.0 18.0 5 15 M c b
P 30 60.0 19.5 4 21 P P c
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X-Q'ay No, of No of Z Lexigth of culm ) 'NO. of No, of ‘Lengtl;r Colour Coiour )
Total of Max tiller of of of Remark
3 aX.  of cul |  cul .
dose | strain | indiv, length culms|length cutms| cu ms} leaves ‘ Igaws“ leave*sf cuw ?f*
Max, | 6 154.0 23.0 L=6 IA==4 Fa=5‘
Min, | 20 29.0 19.0 M=3 [/ B=Z)ib=2
lc=3'c=2
Mean 84,6 23.5 5.2 31.9 S=1 P=1le=1
B—18 2 74.0 16.0 6 27 M B a
P 3 48.0 | 185 4 12 | S D | ¢
Cent, P 4 480 | 150 4 29 M C P
7 5 £6.0 16,0 5 22 % | 2 2
P 9 79.0 23.0 5 36 L A a
. Max 9 79,0 23.0 L=1!(A=1|[a=2
Min, | 3 48.0 18.5 M-3 | B!l
' ‘ c=2|lc=3
Mean 60 | 1.7 48 | 25,2 |'S=1 |! D=
EebEl B-19] 5 65.0 19.5 4 | 3 L A a
}.}:"dg' ” 6 6.0 | 26.0 5 33 » v |
E%gg o 7 59. 0 18.5 5 | 3 M P P
Max 5 6.0 | 195 | ’ L=2 (A=3 [(a~=3
Mim 7 59, 0 18.5 | ‘
"Mean | 617 | 2.3 4.7 M |tM=1
B—3| 1 | — — — — — — — | Death
P 2 32,0 12.0 4 4 M B b |
5Lr S R A § | — — - - — — ~— | Death
' ’ 12 27.0 10.0 3 15 s c ¢
» | 14 | 395 16.0 4 30 M B a
| Max. | 14 39.5 6.0 | , M=2 {B=2 [fa=1
Min, 2 32.0 120 | jb=1
Mean | 32.8 127 | 37 | 153 [[s=1 [lc=1 te=1
B—3| 5 | — — — — — — — | Death
s |7 114.0 24,0 7 37 L B a ot
. ' . al
I » 10 20.0 1.0 2 14 S D c withering
3kr P 11 32.0 8.5 4 17 p ” d P
t P 19 79.0 | 1.0 5 0 L A a
s 29 74.0 . 16,0 7 39 M B c
. 22 | 1120 18.6 8 56 L A a
Max, 7 114.0 24,0 L=3 |[[A=2 =3
Min, 16 20.0 11.0 M=1 {B=2 {e=2
Mean 71.8 15.2 5.5 | 45.6. |1S=2 |l[D=2 lb=1
T Half
B—31 2 21,5 12.0 2 13 S E e | withering
” 6 15.5 9.0 2 11 7 ” 2 7
1. l5kr 2 9 22.0 12.0 2 18 % 2 N
I i 10 32. ¢ 11.0 4 15 7 D a »
! » 13 | 220 110 3 8 ” E e | »
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X-ray |No, of|No, of’ Length ‘of ‘culm | No, of | Nof"of | Léngth | Colour | Colour o
e . —tiller ., ., of .. | - of ‘Remark
dose | strain’ | indiv. ’ Total of - - Max, gt culm Jeaves | leaves leaves of culms). AL
S * llength culmslengthculms N *! *hk _
Max, | 10 8z'0 Fy 110 o (S=5{D=4'{dﬁl
Min, 6 | 155 sr 9.0 ME=1 |‘e=4,
Mean ©.22,6 1.0 2,6 14.3

SEX & b3 3. 0cm~5, 0cm OO L DB L\,

12cm~14cm DEAD % 0)2% »o,

F ek OROFEGRIIC R W T —EE T L,

lem~ 2cmOEDTPEVLDEDL B,

E{CETFOFE AL D

NEDS <, B b OIRERIB I KD D AR DI HETROR DMK I X 0%t
ME@Mﬁhlof«hrhﬂkb we, s, Ohfﬁﬁéﬁﬁéﬁ$%%& ikt
Puro ﬁiﬁfiﬁbtmf OEHEED IO, RO ROOMKTE, WHIC X DY
O%#&D,it%ﬁM&ﬁé BIUHEOOM X, BRIRROEEL T2, X&H%étﬂ&
K, BORDMEKICL - TRED, BE, REOHRE L, DU THRR (A, ﬁﬂ&ﬂ%%@( )
o FREGCOEE LRRCES (BFEIEVX 5T, %@Sb%wﬁﬁ%ﬂ%< EokKs
LI B A DR DN D 2RUCEHREIFCHBR, SUHIE L b0, BIECHLEED bS5
Btk X-ROBEHREC LS00, EFREC LS mbo by (Fig. 988 -
e X RO L 7z 1.5kr (B-31), 3M(BﬂD%iUSM(B3)Eu@¢ﬁ#¢Lﬁ
ﬁ?oxﬁkﬁtﬂﬁoﬁmz&%ﬂtoL#Lm% ﬁ%k%bt%owjxﬁmﬂﬁlb%%
CH bbb, ThiSHX-Hic Lo HEREEr L b b, RELHK b, BT 0X-HAaEX iz
ﬁﬁﬁ@ﬁﬁﬂ&ah,~&K$ﬁ§ﬂf&6o%®&®iﬁkouf@ﬁ%$1%éo

(b) FEEBEEARRMC ST 2LERE

Lﬁ&ﬁ‘ﬁ%&ﬁﬁﬂﬁm%wa Bambusa arundinacea @Eﬁ%ﬁﬁ@%ﬁébi%G%KL&)?ti&pf
HBo

FRICOWTARS L, BOKORMEOLFEEAFE (15 0cm~73, 0cth) ZHX (46, 7em~
62. 6cm) kﬁﬁbf%%ﬁ%ﬁﬂﬁ#¢éblbk&6htoL#Lk@%@W%EHDKFﬁﬁ
X, itﬂ%ﬁlb%k%h@%&%hto1%rasm)EmM%ﬁm¢b# LD MRS X

LNEV IS A LRT e SEEERORDOFUHK (3~4.8) MK (3.1~3.8) LH#LTK
N ROV TR OB DISIK &6 X ORIAK & b —kE Tl 18kr (B-12) RKiZfo
%E;D%ﬁ&ﬁ%i@ﬁﬁm%%@nii &%hto*ERQ%LSOUWJOmn@%@#/

, NEDS e Ui LSRR ICHEE 2 4 R B Lico BEEIDU T 3D 35 O MK 3 34 o bt
%<.Obfﬁﬁ,ﬁéf,ﬁ%E,%ﬁéﬁbfﬂfééoﬂﬁﬁmﬁﬁﬂﬁkgf,Obf%ﬁ,
BETHL, BELDWTUL, BOROBHEK I LOKER & LEHRIS L, #OfMRE, Ria,
R ER X OERE b T Th D, #iEosA D R12kr (B-9) KK 1 fifk, 0.5kr (B-1) K
1Rk, SRR TEEEE Lico Shfciigd Lics5kr (B-1) Kis Lot tkr (B-2) K4
%%%&ﬁﬁQM@ﬁ&Bﬂtoéﬁﬁ%mﬁbTMéﬂuﬁﬂf%éﬁ,ﬁﬁ,ﬁ%kﬂLt%@
LS HH bR, CHIRELHBOLTREORE L Bbh 25 X~ ROMEMIC X5 b O
Bis\e L DEDEFROWTUIBEF Th b,

© BRSBTS 361 B A7

WIS RERAS L R KT IBIC 115 % Bambuse arundinacea O T HRAL L F T T
SRR D KU RBIEICKI LT » e b D Thhbo FOMPITHIBICLDT L8D Th bo
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~ Table 6. Investigation of growth by X-rays irradiation and temperature treatments |
of dry seeds in Bambusa arundinacea ) ‘
(Investigation at Kamigamo Breeding Experimental Forest Station, Kyoto University June 7, 1961,)

X-ray | No, of | No, of Length of culm No. of | No, of | Length | Colour | Colour Condition
o : tiller : of of of growth
~dose | strain | indiv,| Total of Max.  lof culms! leaves | leaves | leaves [0fCUlmS| and etc,
| " |length culmsjlength culms] [ *k *hk * A kok
B—1 1 127.0 21.0 4 28 L B b g
» 2 51.0 22,0 5 14 % C c m
2 '3 1620 | 210 9 66 s Y f g
N f4 - 85 . 8.5 1 3 S B a | s
0.5ke |, 5 | 62,0 21.0 4 | 18 | L c b meTare:)
l . {L {B =2 [ a= 1=2
Mean 81.0 18.7 4.6 | 258 | S=1/C=3 /b=2 m=2
L c=1{ls=1
f=
B— 2 102.0 39.0 4 34 L C b g
2 3 74.0 25.0 4 25 4 7 b m
|
1 kr 7 4 77.0 24.0 5 28 % A f g
. {A = { b=2 { g=
Mean 4 5.0 2.3 | 43| 29 (L=3la_q lgoq oy
B—4 | 1 93.0 30.0 4 39 L B b\ B
P 15.0 10.0 2 — — | — | withering
2 Lr 2 3 19.0 10.0 3 6 | s .
| _ ) : {g=1.
Mean | - 42.3 16.7 3 | 205 (L=1[(B=1{(b=1 [lq_
| B—5 1 36,0 16.0 3 8 M B f m
4 kr 4 2 - - - o - - : - ?Ilatlhfeleng
l ” 3 - - - - - | - — | withering
Mean | - £ 36.0 16.0 3 ‘8 M=1 (B=1 (f=v m=1:
B—8 | ‘1 © 815 20,0 3 12 L B f m
, . . . _ _ - Half
4 2 — withering
' 7 3 82.0 31.0 4 24 L F d g
10kr % 4 7.0 7.0 1 . — _— — —_ -
! P 5 60.0 20.0 5 | 22 L B e m
‘ - lB=2||®* 7 He=1
; Mean 45,1 19.5 3.3 145 [(L=3 jd=1 ‘
! ’ C|\F= = m= 2
. % L :50~7.0cm M:3.0~50cm §:00~3 0cm
** A Green B : Light-brown C : Yellow-green D : Yellow E ; Yellow-brown
F :-Light-yelloow : : o
**%x a :Green b : Light-green c : Yellow-green d : Yellow-whit e : Yellow-brown
o1 'Green_-bi'own
*%%% g : Godd m: Midle s : Bad .
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X-ray | No, of | No, of Length of culm No, of | No. of | Length ’ Colour | Colour | Condition
: s s Total--of Max, tiller of of of culmrs of growth
dose | 2R | 19. hongth culmellength oitme T S 1e2%Cs | leaves, | leaves, ML 2 S
B—9 1 94.0 32.0 4 21 L — e g '
P 2 61.0 21.0 4 15 ” B £ m?{{éf’egr.)
1 » 3 162.5 25.0 10 | 102 M C 7 g
19kr » 4 32,0 12.0 | 10 S D 7 s
# 5 16,0 10.0 2 3 % B rd a
L=2 {B=2 | ,_, (€=2
Mean 73.1 20,0 | 48 | 30.2 HM=1 {c=1 { Im=1
ls=2 |[lp=1 |'T=4 {ls=
{B—10| 3 58.5 21.0 3 27 M C c m
ke |2 4 2.0 13.0 4 8 | » 2 £ | s
(DA i
Mean 43.8 17.0 3.5 | 175 ((M=2 |[(C=2 [\; _; [lg—,
B—11| 1 19.0 13,0 2 4 M A £ s
P 2 22,50 120 | 3 1 P C » 7
16Lr 7 3 96, 0 29,0 4 51 2 A 2 m
| (a-2|ci-3 {m=1
Mean 45.8 180 | 3 22 |(M=~3 (lo_; g
B-12] 5 | 17e | 140 2 3 s c £ | s
. 7 10 10.0 1000 ] 1 — — — — —
lSLr P 20 19.0 15.0 2 6 L C £ g
- . {s 1/(c=2(f=2 {g=1
Mean 15.3 13.0 17 | 45 [ _; .
B—I3 2 41,0 15,0 3 12 L E c g
l s 3 82.0 32,0 3 20 P C A P
Cant. | 7 4 114, 0 24,0 7 37 ” ” £ | »
Y 5 13.0 9.6 2 6 M F ” :
‘ _ ‘ 1 Leg l[C=2i(A=1 |{g=3
Mean 62.5 20,0 3.8 | 19.0 { {E=1 HC=1
M=1 [lF=1 f=2[s=1
B—14| 1 36.0 16.0 3 22 M B £ m(SgélPe;r ;
s 1 2 66.0 20.0 4 10 2 C b »
2 3 25.0 13.0 2 6 % E c s
1 2 | 4 20.0 11.0 3 8 L C £ »
P 5 64.5 20.0 4 23 » ” ” m
P 6 61.5 24.5 4 7 » — | Ty
P 7 85.5 28,5 4 39 P B P v
’ 9 20.0 12.0 2 — — — gat‘lf i
Cont, - i ng
s | 10 55.5 19.0 4 11 M A a m
+ | 1 38.0 14.0 3 5 L B P
s 13 5.0 5.0 1 2 P D f »
” 14 51.0 19.0 3 22 M F b m
» 16 79.5 | 24.5 1 20 L B f P
Mean {M=5 A=1|fa=2 |fm=8
46.7 17. 4 32 | 146 \L=7| B=44b=3 |s=4
C=3lc=1
p=1|lt=6
E=1
F-1
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X-ray | Neo, of | No, of Length of culm | No, of | No, of | Length | Celour | Colour | Condition
T . tiller of cf of of growth
dose | strain | indiv, otal of Max, of culms' leaves | leaves | leaves | culms | and etc,
i " llength culmsjlength culms "’ | * *kl | kkk kkkk
Cont. | B—15| 1 | 1060 l a0 | 4 | 3 | B |t I
B—57 1 81,0 32.0 4 15 f g
2 2 90,0 35.0 3 9 7 B b 7
4 3 111.0 44.0 3 11 7 % % 2
4 4 66,0 23.0 5 9 M % ” m
4 5 33.0 26.0 2 5 2 C e %
” 6 — — — - — — — | withering
4 7 66.0 28.0 4 12 L C e m
M
4 8 4.0 24,0 3 9 Sligtly 2 f 2
slender, '
4 9 15.0 19.0 2 9 S F f~e s
4 10 48,0 25.0 2 9 M C e m
4 11 72.0 30.0 4 11 L 2 7z »
4 12 9.0 24,0 2 7 4 2 f 8
M
4 13 80.0 26.0 5 10 (Slightly % 2 m
slender|
4 14 64.0 34.0 2 7 L C f g
4 15 39.0 16.0 3 10 2 » 4 m
4 16 74.0 31.0 4 9 2 7z e g
4 17 59.0 23.0 4 10 M »’/ 7 m
4 18 76.0 35.6 3 11 L z f - g
4 19 53.0 26.0 4 18 ” o 7 m.
Cont, 4 20 15.0 10.0 2 6 S % 4 S
M
(4 21 44,0 30.0 2 8 Stigtly 2 7 m
siender|
4 22 51.0 21,0 4 13 2 4 g
M
4 23 60,5 21,5 4 17  Slightly v 2 m
slender
4 24 96.0 31.0 6 21 M 7 4 4
4 25 43.0 28.0 3 10 2 2 7 m
4 26 92.0 35.0 3 15 L % L3 B
4 27 141.5 36.0 6 21 2 F 7 2
4 28 53.0 24.9 3 10 M % 7 m
4 29 59.0 32.0 3 10 7 B 2 2
7 30 84.5 31.5 3 18 L C K4 7
» 31 27.0 21.0 2 7 M B s | m~s
” 32 53,0 25,0 3 7 s c P m
, 2 - _ N _ . - | Hatt
) withering
4 34 44,0 20,0 3 10 M C f Hmlf
a
i 35 - - - — - h - withering
k4 36 34.0 16.0 3 9 M C f | m~s
7 37 39.0 19.0 3 8 z 2 e m
» 38 41,0 18.0 3 7 » » P K
L=14{(B=5 (b=3{(g=11
M=19 1C=27|] e=6{) m=20
Mean 59,6 26.3 3.1 10.3 $§=2 AF=3 £ =25|] s =
. | £~ _
o - o __Ne=p|lm~s=2
‘ 21::- B—22 10.0 8.0 i 2 6 s c - 1 m
4 '; ' (e=1{f=1 [(m=1
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. Table 7. Inventigation of growth by X-rays irradiation of dry seeds in Bambusa arundinacea
(Iﬁvesngatlon at Agriculture Home Economics and Engmeermg D1v151on Ryukyu University

- by H. Oyama)
‘ . No, of £ . \ '
X-ray Dose No, of strain pI:ﬁti(r)xg sltjx?'.va(\"al hight(cm) Average of hight(cm)
6 kr B—6 10 4 8.5~10,5 9.0
8 » B—7 5 4 3.6~14.0 8.0
10 » B—8 10 9 5, 0~26.0 11.0
12 » B—9 10 6 9,5~13.0 11.0
14 » B—10 8 3 9,0~23,0 15,0
16 » . B—11 .. ¢ 5 3 1.5~13.5 7.5
cont, B—13 7 3 2 2.5~ 3.5 2.0
2 B—16 3 2 9.0~12.0 10,5
1. 5kr B—31 3 2 © 10.0~15.0 12.5
3~ B—30 7 4 12.0~16.0 14.0
5 72 B— 3 ) 3 3 9,5~15,0 13.5
cont, B—38 ' 60 4 4,0~10.0 6.0
Total 127 46
X-rays irradiation : May 30, 1960, Sowmg May 30, 1960,
Germination : June 9, =2 . - planting ; 2
Investigation : //

A ARBITx LIEARIL36 TRV Thid&fRk, REROCREMSRXOEE, HAREC X
STeDTHA S0 LOLHEIHREIVFELHLTCWE 30155, BRRIECOWVWTARL LRDOEDH
HR DFHLT, sem~15em THIBX OF#i 2.0cm~10.5cm T, FiZFRHEZELII» I REVII
Hbhko FCHHMKINI—BE TRV, 7 Th 16kr (B-11) MEOMHK X h 0030 &
S5IH b, Thbid X- %@E%WQIA_ L5bDh, iﬁmﬁm X 675%@31“&)60 ZOBDE
BEOWTUIBESTH %,

1%0$IOHZSHV\-%Rf;%%k%ﬁ@%lﬂ?%ﬁﬁﬁﬁ%ﬁiﬁLﬁkié L, ﬁémﬁf?ﬁkﬁﬁﬁ L7, %
ARSI 2 IAGFE Lo

B EYVYFIHTOX-BEIV=2Les vLH ‘

®v YU F 7 OFEFIXEIE LNo, 1D x4 X b /Fl47, 71005 Lo &5 12936, KRBT 15K
£A3t308kL, No. 2D x4 X b /G390, 79015 L5 2fE 724060, KIMET-22K1 A 5126241, £ A3FH570
KaBle ZhbOfTOX-BRAEIISHEE HICEHE LA REO LD FEFE A bR h - 1o
sV UEB LT ORIERIT 0.2% (4R Xi244%, 0.2% (48:RH) Kix 32%, 0.4%

(24R5F) KU 24%, 0.4% (488D Ki216% CHERX (48%) KHARTEV IS LA b, ¥
FABRE DV 0.4% XK OFoMEL, & bR 48R IR O 5 2MEW X 5 itk bhvico
TR OREAH LEBEEC OV TRILOAE S/ L ik LSRR A8 R LOT L8 Th o

0.2% (24F[) MIER Db T E-44-2 (7.2+0.914) OEM o MIERK (EH7. 040, 52.) D1
FHLD Db TRRRKECI I LA, MBR (F56.6+:1.0p) &HEKELTHE L KEI Vo
L2 LRILOSHBI DO TH D L E-44- 211215 8THAK OF1519. 8 b /I WAM A D
Nizo [ALDHTKE X OHE» LBE LT, SEED I I HE bR, ILIEBEL LR
BEABFCOWTHED TH 5. BT OB AT AEIIRE D » 7o fod 2 R0 R LT H



Table 8. Survey of epidermal Cell ands tomata of phyllostachys edulis

' ‘ No, of dis-
. | No, of Form of b
\\ I‘Sms Arangefnent| District of | ..~ .- . | Length of ;::;:;‘t(;n (0150.
S ies S~ : b U measured epidermal and field of
p%‘;‘ - of stomata Arangement guard cells vision of 0.5
Indiv. No, \ stomatas cell mm diam.x600)
]. N # . P
B ey | 2 Paralles | 100 7.240,91 | Parallel 15.8
Phyllostachys edulis -
E—46—2 (cont.) 2 Paralles 100 6.6+0.61 | Parallel 20.6
E—46—4 ( » ) 2 7 2 6.8+1.25 7 18.1
E—-46—9 ( » ) 7 % ‘o 6.5+1.32 v 20,8

FRIMETHY, TOBROETCOHNTHEPTH D,

()

ZHEABR

~Er DFEN, 243V F s, AXaFY LT, LAV LB IOV A7 OO LR AT
o CRERITHE IR LT L0 Th o
RICLDT T & K BOBOMERICIT 2 ZHRRILTAA ERRY T, MELRET 22538 b
BTRIAEHTH Do & Q< &7 (FEFDD AR XL CRAALREHE P - oo fliFo—k b
Bohierolco CHIZRAA EFRICEV. EHIREDRRICOVTHEITS & L b, MOkHY

+

Table 9. Results from diallel crosses betwéen Ph, reticulata;(Regeneration bamboo)
and three genera and four other species of bamboo

.| No, of No, of | No, of No, of
No. of seeds
Crosses .| flower deve- Seeds Seeds
pollination | 4.eiopment | loped sown | germinated
Ph, reticulata x Pl angustifolius .
(Madake) (Himeshima-dake) 17 17 0 — -
P "x Pl gramineus 2 2 o - -
(Taimin-chiku) :
» X Ps, japonica 3 3 0 — -
(Ya-dake) -
PA x Si, tootsik MAK, f, !
albo-striata 19 19 0 — -
(Suzukonarihira) - o
Y X Ph, reticulata 25 24 0 — —
(Madake)
2 . Self 113 113 b0 — —
Pl angustifolius
- (Himeshima-dake) 'x Pl gramineus 4 4 0 — —
 (Taimin-chiku)
u x Si, tootsik MAK, f, O
albo-striata 9 8 1 — —
- (Suzuko narihira) .
7 !X - Pl angustifolius 10 7 2 2 0
(Himeshima-dake)
y X  Ps, japonica 30 29 2 2 0
(Ya-dake) ‘
7 Self . 14 14 2 2 0
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No, bof ‘ No, of

- No, of seeds No, of | No, of
Crosses j L flower | 4o ve- seeds seeds
- | pollination  development | loped sown | germinated
Si, tootsik MAK., [, albo-striata
(Suzukonarihira) x Ph, reticulala 27 19 0 - —
(Madake)
7 X Pl, angustifolius 3 2 0 — —
(Himeshima-dake) i
2 x Pl, gramineus 33 bl 1] — o
(Taimin-chiku)
7 x Ps, japonica 3 2 0 — -
(Ya-dake)
» x Si, tootsik MAK, f,
albo-striata 2 2 0 — —
(Suzuko narihira)
% Self 2 2 0 — —_
Pl, gramincus X Ph, reticulala 30 30 0 — —
(Taimin-chiku) (Madake)
» x St, tootsik MEAK_ f,
albo-striata 32 26 0 — -
(Suzuko. narihira) .
2 X Ps, japonica 3 2 (33 — —
(Ya-dake)
» x Pl, angustifolius 5 4 0 — —
(Himeshima-dake) : ) . . .
7 x Pl gramineus 3 . 3 i 1 1 0
) (Taimin-chiku) i ) !
Z Self 5 5 1 1 0
Ps_ japenice = x Pl gramineus o ‘14 a 14 0 — —_
(Ya-dake) (Taimin-chiku) ‘
7 x St tootsik: MAK, f, v‘ .
albo-striata 5 4 ! & —_ —
(Suzuko narihira)
” x Pl, angustifolius 18 16 1 1 0
(Himeshima-dake) .
7 x Ph, reticulata 3 2 0 — —
(Madake) ‘
» x Ps, japonica 5 5 3 3 0
Mak (Ya-dake)
7 Self 10 10 b3 1 ©

FTCBAET B~ A7 [, XL hpylostachys Bl DL BLEERADLEN DD, Zh b
DENTe AV Xy ()XY X (5T, WEIEHK30, RHEK2, HREK 2K (N1,
L) %7 (Figs.10. 118)e FDMDOY F7 () xbsav~<&4s (8) KRBT LEIERK
18, FHERI6, HRFIR(A 1K, Lb)alio ¥lcervy=2y (9) xARXaF+) e 7(8)
CRWVTERAER S, RAEKS, BRI 1H (LB 28, TOMe 2 v~ &/ ALK
(2%, HHE (28D, 24 3vFs7HMORAARLE (1K), HBE (1), Y&7rORFKRLE (3
D, H (15D #18. Bbhic FilTFr oW BB LT - X2 RBFR A LRI, » 1o

D =& (BEWN) BIOe v~ 27 ORI ORI 2

HEHEF 2 BRI Ui~ &7 OFEMC OV CTER MO R AN B2 38 LIcRER, P (1933,
43) B IO LHE, H), Mg (1960) OB|E L AR, VTR DRSS RP RIS T240
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O 2 flig otk n@lgg e (Fig, 12, A, plate 1. Figs, 1~2 %),

Fig. 10. F; Shows seed obtained

from Pleioblasius

angustifolius

(Himesima-dake)

Pseuodosasa japonica
(Ya-dake)

Fig, 11. F1 Shows seed
(Shrunk seed) obtaind

from Pleioblastus

anguslifolius
(Himeshima-dake)
X Pseuodosasa

Jjaponica (Ya-dake)

A B C D

Fig. 12. Chromosome configurations of the first meiotic division in Pk, reticulata
(Madake, regeneration bamboo) , (A, B) and P!, angustifoluis (C, D)
(All figuers are magnified to ca. 1900 times)
(A) Polar view of the metaphase of the first meiotic diviison, showing 24 bivalent chromosmes,
(B) Side view of the prometaphase of the first meiotic division, showing 24 bivalent
chromosomes (the seven delayed chromosomes),
(C) Polar view of the metaphase of the first meiotic division, showing 24 bivalent chronosomes,
(D) Side view of the prometaphase of the first meiotic division, showing 24 bivalent chromosomes.
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BB ARy CHIERCHH LTl 5 24 Otk "flZg S hufc, & /cFig. 1200 X
5 — R0, o ES OB By TR E AT R IR O R —BER EiCl S DR, B
IRl A AR THED 2oL bivice TRODOREEKDFTE), bR IBILEL
DS L OERCOWCTEER TtV b A Y= £y ORROERCOWTUL, REBREIARD
nisvo RERICERIT 5 & 2 v = &7 OTER MO M5 2% I U 2R RS — 7 245 U
IR\ T240 2 flif(n kA BlEE S iz (Fig 12, (8) Do L LEBIAB O /(R & bivish - oo
F Fo i — 23 BT e U o0 SR D 1 Fs \ ~ THRE M D b JC — LR 1130 S 2410 D 2 fli B (4R 23158 &
nic (Fig. 12, o FABICEWCORBB AU TLIER S LT, MBICHE 5 240 oY
BENRADII, IBHILSHE, b 2 v~ £ 7 ORIOEI OV TE Dk b R EEROBIES 21T /s
W7o (plate 1, Figs, 3~ 6 £/,

4 % A

RO X AHUIC DN TOWMREE S E TR L IR TWBH0, &7 o XN 20T
RIEHMBEI IR T IV OB REPMICHE TR L > TRESN 525, &
BAECARREBIC X » CHELTH 2 L b Cnbe RKERIC BT 5 1 v ¥ E Bambusa
arundingcea 1L 6 {5k & b, ThAETTY VY vF 23 4EFLVPDRTVWS, LELIRE
W2 2 5D ARY Thb, Bambusa arundinazea O X—AREZW OB E LTHETF D3
T 18kr, 20KrICEE o CAapic KT L, 28kr THEIEREER LT 5o ZHERER & IERE
DEFE LD LT Do L LEFRLEFRIFELENT Ve TRIZZ VL fEREEE, b
R T - CHFRTEHT 5 2 L BR LT b L Bbh b, BHEERWIEE G b)) kit bR
B, SRR, BRICOWTHE LR, SOORHMRKE, NRK X0 b/ WHIgH
b, ¥FhBOBORBRESPOERE bR, L REARDVCTIIEARDELXEL T
Do IR OVTNYE HEDLDL AN, ILIEOH, ATHHL LELEER, o
BER, R, Wt L OROS oW THE LR, BORORHK & I OBX b0 rh®
RO OWTAERAIKREL, o X-HRIRGIC X ->C MK LY, EQEFORIEORN
E ORI oo CRHDI ENLELETDH L X-HUC X BITHEREL, BAEROSMHTT, &
AR YD 27 RO, LR JOATINEBC L2 bonik, Bambusa arundinacea
D X- MOWEC O THENHRIS o  OFRRICHL 2 ML 0BIT RSB THZ 2 205,
\~7- Bambusa arundinacea VIHMEIERK, BRICKTAES MR Tlhhn s ilbh, #
ETOREAOMEEECHER IR LD THA S LHEEIN D, 2O X5 KAFPc kTS5 X-
MRS LHHHEOSH LM THY, IHREGEY /7 2ORRIC OV TOMY L IEEHE L D
Hbh b, ¥ols L 0% < ofifkic DT, #BHE, Lok o THlETs0ERD S,

— RN ORI X » T, aAeF VI TARGECERY DD, BEMEOHERCHLOHD
SRS FTCHLOWREBR L - THEINT WD, RERIC KT S Bambusa arundinacea I X
CeyvyFs70ateF RHCECTUL, MHL VTR OEEEBRCERETHS X HCED
Nico R 2B ThERMNE, ERAEHBELYE L (WD 2R ENDART, KERTHRAAM
T MBI EYS TR, IOREROMTIC oW TUR TlEE Lz b 2B,

= A (FEME A= Er, YErBIOAX 27 Y) v MO MTR AT - kR, B ohi
FTRREET, AREE LTS, L LI bR s T pleioblastus [ifl3s X U Pseudosasa
ki  phyllostachys s X U° Sinobambusa tootsik X b L2 B LT AEGRS, LI
= &y (FEND B L THRS X ORARLE & bBESHTOMMEKC & - T b Lk, HBHT250
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LHLPRETREREL TV Do SORAHERNHCEROLM A RABLERD Do ¥ TOW
ROFR, MM, EEREL b Thi 2 oWERIECNEIED LR, BBr— 3 vRE X
HIEBRMHEIRF Thodo TRRPEEDINELERC LD, L LTERR OISR A/N, TEHE
DR, BERAREROWB, EHORFRMI (BB, F)IL MK, 1959, 1960) = &2\ T4
KHE Lo IBETROFRICOVTUL, EMEOMHERE, HHFRE L OCERPREME L &
X OEENMIEbRIOn, BEDEELLVIRAOHEBBR T L) EOTRRIC X500,
FBENERN, RRNFEN, BSIOBEYOROET B EDVAVADERNE 2 bR D,
ZORREOEWHIC OV TOAMISEOM B ElcleThiE e bia,

= &7 ORI T T 21=48, n=24TH % Z LW EIN T B L1933, P9)111943, *44)
(kM. &), F821960), Uchikawa (1943) 3 i—m A 20 A HIRHIC 2418 O 2 fHligeh (A% 2%
Lo RERICKT ZEHHBHPRIC Lic~ £y (A wownTh, RElaiERnslgshi,
¥ — AT IR s TR I DS o MR e (ki B B a2y, TR B O Rt {kD
AR DWW T I BIRARTALER S D,

b Ay Ay ORERIC DG T, FERERA LRIV RERIC 2L THE— SRS ERIT
24D 2 BP0 R 72y, X HIE L DR L OCERCOWTRETALERD S,
PlEoh s 27 BUe B0 5T HIOIHIIE L T OGN E LTERE T - 7o, 45 Sk
b orr OFFLRBEH LWL, IAMHCET? 2y FoFMEER Lobn s, BRED~
o Ble ER AR L DHOLRIC L » T, ZThTh AT 5 RADOMMA(EY HTHENLIET
bBbo W XIEBIETE g+ 5 27 D 5 % (1) Bambusa arundinacea 45t ¥ % b » CWBDT
INEHRETDZLQELICAAVTREHTAFMEYEIHT L 3) Culm OREILIEL TS
CEMMMTEOEZI P LEL LTREAB S LD X5 THI X DOWRTH D T8 OHER
B2 r BRIV 2EEO 2 r BRIT22 213, 27 REORY L 5D TR 6 {5kE 45D
2y DEETDHH AT, 24, BREHTCOCTHHORLE LTI RREAM L £ B
50

5 i £

AFEMIL A v Fje Bambusa arundinacea DU T % T\, EREROFR, HREDOAR, 7
FREOAMT, XENE, 2resvaflk OBy, BTORER, HHO@
WAETHE, SILATEFGOMNEYFitotco Ty Yy vF sfiTFieoVTh  Bambusa
arundnacea fET LD HNT, XHAE, ares ARSI EKRAE TR ofe oK
(AN, Y&y, 243V F s, eAVFrBICARaF Y v 5HO LR 2577 0
Thice £y (EN) BIVe Ay = 27 8 OWTIERTEHEO KA BRI L. FOEE %
BT RkDrBYThbe )

1) Bambusa arundinacea DR T O XEMHHT X % RFER T 2kr—Ukr ¥ TR B E ORI
FarEmaiic {, 16k HIXRIERIMEL 72 b, 18kr TAKNE T L, 28kr TRERMELY R Lo

2) MPOLEFERTC 2T, BE, ERIROBORGK O, HEX LH dbTanihan
AR bR o SRR I\ TISKIKIZ LD AHK 36 X OHIRRK X 0 & D leds » foo EF MG IS
U5, BE, ST, X EORIVROORECHER SOBORKC L »Trhth iy,
ERNPKE L, XROFEHEEEC X5 0rMEHER -,

3) Bambusa arundinacea HHRET O = v 5 v MIEUL0. 2% (48F:HD X 35 X 000, 4% (48%5 D
K& RGERIED - o 0.4% (A8EED KokenTEIHBX L d&ILokE, [ILOSH
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MEOPICHRBIC A THERSED LE 1 EEIBE IR

4) Bambusa arundinacea DK L7cdh OIXREX L0 L RFRIT, BFTHoTo KR
MBHEERLE L O BX X b 3 RFRIED - 7o

5) Ty vvFsEFoaseF B, 0.2% CAEED Ko THEX L0 T
fHOKE, FRFIOFHHROI 1 HEEIBE IR

6) v v v F s BTOBRMAE (5°C, 100BHD BRFIF LI, BET1AGSERL,
LHBEFTH D,

7) TR OV TEREOBOHEREIBOLRLETIREM TH -, ZhALOLHD
MWT, brAv=Eyr () XY &y (8) T28 (H1K, L), bAv=gyr () xAXzr
YT () TLHE (L) %87, #offie 2 v ~HoRFARLE (28D, A (28D, x4 3
vFEORAEE (1K), H (1K), Y7y ORFRLE (3K, HME (18D %287, HAbR
TR BT RBF Lich oo

8) =&y (FAMN) IV 2=y 2y OHRHRC ST 2RAHWERE LIER-THhD
IR 24 O 2 MR A BE Uiz, FTAR R d 5T

AR S\ UL CRIEE, £FREL Yieon J.Lﬁkk%“%%ﬁﬂzi%‘%kmﬁﬁﬁ& }ﬁe'}ﬂ =i}
W TEPFRERR KRS O O A S AR RIS SO LEROBE Y
T2, FRERERL XEHH LT Wik B LB LR B,
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Summary

With the purpose of making a basic study of the breeding of bamboo and of considering
thé épplication of'the resylts cof the study, investigations were conducted in the present
experiments in respect to Bambusa arundinacea indigenous to India, and Ph. reticulata
(Regeneration bamboo) and four genera and six other species indigenous to Japan.

Dry seeds of Bamdusa arundinacea were irradiated by X-ray for inducing gene mutation
and were treated with colchicine for making poliploids and also were treated by Iow
temperature for promoting germination and raising germination rate, and some of them
were treated high temperature after Iow temperature treatment. Conditions of growth at
the initial stage and different places were investigationed. X-ray irradiation, colchicine
treatment, and Iow temperature treatment were also given to the seeds of Ph. edulis for
the same purpose. Crossing experiments were also performed on dial crosses between the
Ph. reticulata(Madake, regeneration bamboo)and three genera and four species of bamboo,
in the Experimental Forest Station of kyoto University. Furthermore, observations were
made on the meiotic division of pollen mother cells in respect of Ph. reticulata (Madake,
regeneration bamboo) and Pl. angustifolius. The results of the experiments are summarized
as follows:

1 'The follbwing five genera and seven species were used for the present experimnt;
Bambusa arundinacea, Phyllostachys veticulata C, Koch: (Madake, regeneration bamboo),
Phyllostachys edulis Riv, (Moso-chiku), Pleioblastus angustifolius Nakai; (Himeshima-dake),
Pleioblastus gramineus Nakai; (Taimin-chiku), Pseudosasa japonica Nakai; (Yada-ke), and
Sinobambusa tootsik MAK, f. albo-striata Muroi; (Suzukonarihira).

2. The results of X-rays irradiation on dry seeds of Bamdusa arundinacea turned out to
be as follows: although there was not much variation in germination percentage from 2Kr
to 14Kr, the percentage began to fall from 16Kr onward, and showing a sharp decline
at 18Kr, germination came to a total stop at 28Kr. For the number of tillers in each
irradiation section, the average number in 18Kr section was found to be fewer in
comparison with other irradiation section or the control. Nor much difference was seen
among all the irradiation sections as to the length of culms and the number of leaves,
but an inclinaticn was observed that the number of leaves was slightly fewer and length of
culms shoter in all the irradiation sections as compared with the control. The growth at the
initial stage at different places showed a wide variation in each character both in the
irradiation sections and in the control. These characters also vary markedly according
to each individual. It is not clear whether this is due to indirect effect of X-ray irradiation
or not.

3. In the colchicine treatment of dry seeds of Bambusa arudinacea, the germination
percentage was found to be extremely low when the seeds had been soaked for 48 hours
both in the cases of 0.2% and 0.4% solution. An individual was found in the 0.4%
colchicine treatment, however, that seemed to be a polyploid with larger stomata and a
smaller number of stomata than the control.
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4, Germination percentage was found slightly better when seeds were subjected to
low temperature treatment than the control.

5. These that had undergone high temperature treatment after low temperature
trea:[ment showed lower germination percentages than the control.

6. In the colchicine treatment of seeds of Ph. edulis, the germination percentage was
found to be low when the seeds had been soaked for 0.4% soluticn toth when 24 hours
and 48 Lours.

7. In the low temrerature treatment of seeds of Ph. edulis, germiration was feund to
ke extremely low due when the seeds had been treated for 100 days. At present enly
one plant is alive.

8. In the diallel crossing among Ph, reticulate (Madake, regeneration bamboo), Pl.
anghstifolius, Pl. gramineus, Ps, japonica and Si. tootsik f. albo-striate, seeds obtained were
mostly shrivelled. Among the crossings, however, two set seeds (seed F1) were obtaind
from the mating between Pl. angustifolius (Himeshima-dake) and Ps. japonica (Ya-dake),
and:fc‘ne set seed from the mating between Pl. angustifolius (H imeshima-dake) and Si.
tootsik f. clbo-stricte (Suzukonarihira), and also two set seeds from the inbreeding of PI.
engustifelivs (Himeshima-dake) and two set selfings, one set seed from the inbreeding
of Pl. gremineus (Taimin-chiku) andone set seed selfing, and three set seeds from
the inbreeding of Ps. japonica (Ya-dake) and one set seed selfing were obtained.

9, . As the result of observation on the maturation division of pollen mother cell Swith
the Ph. reticulate (Madake, regeneration bamboo) and Pl. angustifolius (Himeshima-dake),
24 bivalent chromosomes were found in the polar view and side view of the metaphase

of the meiotic division.
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Plate I. Microphotographs at the meiotic division of PMC's in Ph. reticulata(Regeneration bamboo,

1, 2) and Pl. engustifolivs (3, 4, 5, 6)

Polar veiw of the metaphase of the first meiotic division, showinz 24 bivalent charomcsomes,

Side view of the prometphase of the first meiotiz divi:ion, showing 24 bivalent chrcmosomes,

Polar view cf the metaphase of the seccnd division, showing 24 chromosomes,

Side view of the metaphase cf the first meiotic divisicn, showing 24 tivalen: chromosomes,

Polar view of the metaphase of the first meiotic division,

&3}
%
9

Polar view of the metaphase of the first meiotic division, showing 24 bivalent chromosomes,



