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Tadle 3. IMaterials used in the experiment
. . . s No. of Genome f s
Species dorticultural variety chromosomes formula Crigin
(2n) (2n)
Jikanme~taina 20 as 1
Seppaku-taina 20 aa 1
“ 4.0 aaaa 2
Brassica Nozaki-hakusai No. 2 20 aa 1
ommUmmﬂHm Chifu-nakusai 20 aa 1
1S T Kyoto-hakusai 20 aa 1
- Chifu-hakusai 40 aaaa 2
Nozaki-hakusai 4.0 aaaa 3
Kanamachi-kokabu 20 aa 1
Wase~ltomatsuna 20 aa 1
datana 20 aa 1
" . Nozaki-wase 18 ce 1
NMWmmwom Nozaki-chusei 18 ce 1
racea o -
L ouccession 18 ce 1
- wakano-wase 18 ce 1
Mino-wase 18 RR 4
Raphanus o RRRR
sativus L. Wwﬁ0|&ob 20 3
Shogoin 18 R 2
“ 36 RRRR 2

£ D

Taxii Seed Co.

Lab. of Genet. Xyoto Univ.
Lab. of Plant Breed. Tokyo Univ.
: Exp. Stat. of Agric. Gifu Pref.

of Education
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Table 5. Results of crossing experiments
No. of No. of No. of Seed |Av. L
- flowers capsules|seeds set capsule,
Oross | Year pollinated |examined |obtained | (%) |length
(mm)
2x x 2x | 1961 58 57 169 19.8 | 25.3
1862 124 89 161 10.1 31.2
2X x 4x | 1961 72 72 2* 0.14 54 7
1962 53 47 0 0.0 1.5
bx x 4x | 1961 | 33 33 275 35.3 | 57.0
‘ 1962 117 80 591 29.2 41,2
4x x 2x | 1961 85 84 27x 1.7 | 55.0
1962 122 114 11***| 0.4 | 52.3
* Both seeds were diploid.
+ =

Out of 27 seeds 24 germinated and gave rise to
triploid hybrids.

All 1) seeds were tr1p101d
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No. _ Notched! Round |Taick ! Thin ooawmo¢“dewHBm| Lax Large Small|
_  diate
t. ] * » ¥ h—.m
m * » * * NWM
3- 1 - * * N 5%
Wl. N * * L) * Wm
3~ 3 " - » » WM
34 x * * * Wm
3- 5 . * * . .
3.6 * * * * w..um
3 \M * » * * w.u|ln.
3— 8 * * * * W.u.m
3- G » * * " WNH.
3-10 * * * * 53X
3-11 * * * * 2%
3-12 * * * * 5%
5-1% . . . * 5%
WIHF * » * * W.Nn.
3-15 - - * . -
WIHO * * * * -
3-17 . * . * 2%
3-18 - * * * 3x
3-19 ® " * * 3%
3.20 * * »* * wwn..
WINH L "> ® ® w.wm
3-22 - * * * 5%
3-23 . . : . 5
3-24 - * * * s
-: undetermined. 4: tetraploid parent, 2: diploid parent.
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IFig- 1. The transverse section of the whole part of a

fertilized ovule. bas: basal endosperm, cha:
charazal part, emb: embryo, end: endosperm,

mic: micropylar part, nuc: nucellus cells,
Sus: suspensor.
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Table ¥ . Zndospern development in 3-21 days after vollination
in reciprocal crcosses and their parents (2x and 4x)
D a s after ocollination
Cross J v p
3 _ 6 | 9 | 12 15 18 and 21
initiating cell wall
. formation .
2x x 2x developing endospern cell wall in digested
formation | whole part
iniviating cell wall
. i .
4X X 4x developing endospern cell wall wOHwanow digested
formation | whole part
- Leny beginning | abnormalities of
2: x 4x :developing endosperm |abnormal oomwmdmmo nuclei and cvtoplasm
vacuoles - - Jytop
1
|
initiating|cell wall | beginning
developin rmati N .
4x x 2x PIDE cel1 wall |T© wwwob degener- disintegrated
endosperm | . . \ .
= formation |whole part ation
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Table 10. Nurber of ovules uscd
for measuring the growth rate
of embryo

Days after pollination

Cross 3 6 9 12 15

2x x 2x | 2 5 10 le 7

2x x 4x !5 12 10 9 7

b x bx |2 7 10 9 5

x x 2x | 9 10 10 10 -
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Table 11. Number of ovules used oy ) 4~ P24 =0
for counting the nunber of XIF DLEUFL @ nE
cells of endospern - N :
- T ety b owug,
. . L ! L=k
Days after pollination ‘
Cross 1 % 6 9 ¥ oL 7 B {‘Lo;:(
- 2 U F o ate e’
2_21{_ X 2_31(_ 8 50 8 Jg) 7;.{'_ i 632 [ CPrA \Z!l'; g
2x x 4x | 20 59 57 23 :
w A 7"‘)’(‘ !
4x x 4x | 2 10 12 17 2x x hx VLR o
4 4 4 66 z
_}5 X 2_}5 3 5 55 7\'.?_!) 7,__’ }?;-'q i!.. . ,
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e.and f. 2y X bt~ 12 days

Enbryo and endosperm in various developnental
stages.

2% X 2%, 6 days after pollinaticn. Four or
five-celled proewbryo.

2% X% 2¥, 9 days after pollination. The endo-
sperm was dense near the embryo.

2% x 2%, 12 days after pollination. Cell wall
formation cccurred in the endosperm nesr the
embryo,

2% %X 4x, 9 days aflter pollination. Vacu
the endosypern near the embryo.

after pollination. Con-
in the endospera. Ko

19l

les in

ey

Spicuous vacuolization

cell wall formation in the endosperm.



2x x 4x, 12 days after pollination. Endospern
collapse (arrow) near the embryo.

2x X U4x, 12 days after pollination., Endospern
collapse (arrow), especially showing giant
nuclear masses.

2X X 4x, 18 days after pollination. Kumerous
nuclei congregated at peripheral side of endo-
spernm.

X X 4%, 18 days after pollination. Giant
nucleus containing many chromatin particles.
2X X 4x, 18 days after rollination. Degenera-
ting stage of the basal endospern.

2x x 4x, 21 davs after pollination. Collapse
of nuclei in the endospern, :



nl'

4x x 2y, 6 days after pollination. f-celled
proembryo and cell wall formation was initi-

ated in the endosperm.

4x x 2x, 9 days after pollination. Poor endo-

sperm development near the embryo. Cell wall

was formed.

4x x 2x, 12 days after pollination. Collapse

of endosperm and an embryo.

4x x 2x, 12 days after pollination. The similar

collapse, and unidentified yellow-stained
granular cytoplasm were observed.
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pable V2. The concentration of
IAA, kinetin and gibberellin in

different nedia (mg/1)

Medium | TAL | Kinetin | GA.1L)
K-1 0 0 -
k-2 1 0 -
K-3 5 0 -
K-4 0 0.1 -
K-5 1 0.1 -
K-6 5 0.1 _
K-7 o 0.5 -
K-8 ! 0.5 -
X--9 5 0.5 -
G-1 0 - 0
G-2 1 - 0
G-3 5 _ 0
G-4 0 _ 1
G"5 1 - 1
G-6 5 _ ]
G—? 0 - 5
G-8 1 . 5
G-9 5 _ 5

PEX ML ux x 2x 6 Tk [

1): Gibberellin.
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Embryo in cultured ovule.

Normally developed "embryo, embryo, suspensor
and endosperm, in nine days after pollination.
All cells of embryo swelled anomalously (in
4x x 4x).

Anormalously swelled suspensor (in 2x x 2x).
Undifferntiated embryo and another type of
anomalous suspensor (in 4x x 4x).
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Table |%. Embryological observations in four cross
conbinations of cultured ovules in the
various media

e sy o s e e
1) [No. of |Developmental|Condition of |Shape of
Medium|ovules stages of endosperm ovule
examined| embryo
. L shrivelled~
K-1 : 6 no~ globular |not existed {roun ]
K-2 . 9 not existed |no~very poor “
X-3 10 no~ globular |no~ poor v
K-4 8 “ not existed ¢
XK-5 13 ¢ no ~ poor s
K-6 = 6 : ¢ not existed  shrivelled |
K-7 | g not existed # shrivelled~}
: rou. 1
K-—B 38 . L4 FA
K-S 9 no~ globular | no~ pooxr ! ”
G-1 3 8 no~globular no-~poor iigiﬁgollemﬁ
G-2 . 8 v not existed . .
G-3 10 not cxisted v ' shrivelled
G-4 11 no~globular “ shrivelled~
round y
G-5 13 no~flat top » .
G-6 iz2 not existed no~very poor 2
G~7 11 no ~globular 2 “
G-8 11 not existed not existed P
G-9 8 N .
shrivelled~g
T-1 | 10 no ~globular | no~very poor| . .-, ‘
T-2 . 7 “ % “
T-3 11 no~ heart not existed ”
—— e e e ) _____1_____________/5“
shrivelled~;
Y-l 15 no~ globular { no~very poor|_ .. 4

T-1: Basal medium only (=K-1, G-1).

T-2

and T-3%:

Tomato juice added 15% and 25%

respectively.
Y-1: Yeast extrsct 2g/l.
1): Refer to Table 12..
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Table {4. The concentration of
JAA, kinetin and gioberellin in

different media (ng/1) N2 — & 15k
Vedium | TAA finetin G, 1) _ (p-2) 25"/,»}( T..% ),
K-1 0 0 - ' _ o
K-2 1 0 - _ A P f* 1—’,5. Py
£-3 5 0 - : T
Kett 0 0.1 %D (2g/1) £ 3R
J& 1 C.1 - -
K5 5 0.1 - IR L Ftﬁi‘l B
X-7 0 0.5 - :
K-8 1 0.5 - DL E. t5
E-9 5 C.5 - _
g‘l 0 - ¢ Tﬁ a Pd l [6)7:
...2 1 - O / .
-3 5 ~ 0 .f,,\ 2B = ko
G4t 0 - 1 ,
" 1 - 1 f;;;; T IN-HCL &
= > -~ 1 _
g"g 0 - 5 P w 2 6.0E39
o 1 - > L
G-9 5 - 5 p= P ?&Fﬁ
1): Gibberellin. o ' '
_ ﬁ % (& 1._2kg/cm2

%J—‘i L;ﬁ% J& 18 x 180 mm
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Pable 15. Composition of enriched mcedia
for culturing excised ovaries

None I X Ga T -
BM NO NI NK NG NT
BN-TJ TJ0 TJ1 TIK TJG TJT
Bl~-YE Y=0 Y&l 15K Y=G YET
Bl-Ch ChO Chl ChX ChG CaT
BM-CH CO CiI CriX CiG CHiT
Bi-CF-Ch| CiChC| CmCal | CiChK CNChG uﬂuhL
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AN

e 16. Developuensal condition cf embryo, endosperm and

sced coat in the crosscs of 2% X 2x and 4x x 4
in the mediun added with tomato juice and yeast
extracyt
1 Mo. of Developnental Umdowowﬁwbdmu Sead
itedid ovules condition of condition of cont
exanined | embryo 2) endospern v
n1 8 not existed (5)~i not existed~ ;shrivelled~
= | ! "upturaed U mwv_ normal round
!
- not existed (4)~ | nct existed~|_. .
T2 i ‘ N _ nrivelled
7 late "torpeéo'" ! woor shrivell
| (1)
- m net existed (10)~l not existed~ .
-~ b e A ] s r v Hu.m@
5 13 "£lat top" (1) DOOT sarive
Y1 | 5 "flat top" (1)~ | poor
- < LoD\ 2 -~ 3
"torpeda" (1) normal gHoﬂbF
1): T-1, basal medium only. T-2, basal medium added 15k
temato juice. T-3%, vesal medium added 25% tomato
juice. Y-1, basal medium zdded veast extract (2g/1).
2): sucber of observed ovules shnown in the parenthesis.
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sced coat in the crosaces of 2z z 422 ana. h...uw i =

in thz mediun added with IAA and kinetin
|
Ho. of W develonmental _bm4mwowﬂoﬁﬁmw_ Seed
ovules condition of L condition of i coat
| exanined | endbryo 2  endosnern _ "
. not exlistod =~ . . .
9 | B0 @ (5 not¢ existed shrivelled

{
i
clobular (1) |
!
!

3 not existed (1)~ !not existed~ | shrivelled~
early "torpedo" poor rocund

' on xi : . ) . . .
14 PR lar (2) not existed shrivelled
not existed (2)~

n existed~ ghrivelled~
"upturned U" (1) | norna

1 round

> not muwmﬂo@ (1)~ | not existed~ | shrivelled~
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2 | not existed (2) |BOF existed
_ DOOT

round

: Refer to Table 1.
2): Number of observed ovules shown in the wvarenthesis.

e e e g i
[



= S et
)'i‘ T-\°,\ oS
e KB

\I)

N e

r-'f" - h?/’ (_
2x % 4x g

v
\..
—_ Ty
a 252
= T a
o —
/)C i'.‘)e, {:7

i e
— /,L’?* (= 21y

2 B 2 "i;’? G B e ERdLa i
sloen 3 G A, BrEEa (BTD o S iERe
"_r;;‘? L2 v < E2EL = on S, e = ( éf)o
pxbx = w2 ¥, PralFi R, 418
EPE o E 42 2 a2 = H(h w2 B EFF 0 2N
{:Eh B BERAL B EIhE T 3 ta 3 5> B,
"ate torpedo” @ PR e § PEF T aFe s L T AT 9
ﬁ‘?}—ﬁ S a & & ‘:;‘ﬁ‘:lﬁ\m ”\r:;f.;—p ([ = w 3 £ o
who £ ([W6G ) . BEF<dBE 23
BEis L B TR e o & Y, PET A e Feos

2 A pVE-7 & K-8
>

o 12
S =,
L & 9 Ex

=4
[

P"‘,

h s MR, fu
t [9) b
Fon

a 3

(\-: > = o\;" S

@

2 13,

brle W 9 2 T Prar R H 3 oo (@ L <, -,3;?.::
oA - A by w I S - -t A ':‘
~ a— -_——
L2 0k % w3 Laxx2z g 3 B2 v Fls
6) A \+’ 2 f,-(’i’---‘- o N -f- . - |
CEBIE RGP Y R, BPL [FE L
al‘\l_’__ ."\:' “ LY
& .)"'\ & L2 n T.:'? u 'ch_:“"‘u , /.B 17 n “E’ & 2 3 }‘\'i“
:.\‘-" ] —
) ,\Lc" "heartt WY "gorpedo" B s Uupturned U [V v Z‘%



A ., - e Ao B g,_-ﬁ
3EBE v wE, = éA»-.?—lm FrEs a G = WPy
-~ 1,
J.\&‘ ){) 91’:H :5.:/:“_’?‘— /f:ﬁ = © ’F;?U_I'S 'RD \:[2 NE U v g Z} o TR B 7l

) - - '."'l"—-'l"; —t - ]
B From B PRYCE O e I E B s L2}

’
-
.

o)
<

'j_\l .-,: it ' _ - ._1'_.’” ) . v
£ e b 1)2;3‘5.;‘ i 1= /,‘*?:3@ L = T A

VAN
!
WP
D&

R e, 2ol e® ot
q"’l;’;:b: E oL 2 v E,

- AT Y ?" ~ t ‘

IAL &’ DNV IR J R S5 7 l/a {= __:,E VRS é{ q) Tﬁj

- e

T I S R N o T

LR ﬁ; ) Esi A BEe '}/,3: Lo 20 & 75 ll = 72 9 « &
cx
/-

IR,

— P Yy - homy R S . e
=202 0% 9.: E TG, 2xxax hovw o2 I
. v - P
\L?Q"%‘ T Fr oo 3¢ i G-2 ) G-3 , G40 32 =g
‘Z I T K "early "ocr"ed.o" EY O ”'1 yv torvedo':
U a ~lYy verp = L0 8 Tlate Py
\\9 ?\ J__‘ 1 :r -t - A e
O P & I~ - Dz = G2 oz W, Yo = & by

I N S ey w432k
Edrar v, FRE EwEEsL, [DbbavoF %231

t B , ' ‘
e & L2 w B, 4xx 4x (= '(})“\ w2, ﬁ?ﬁ 0 7«.1,\

Faxxax xy B R o= RG F Mg A L;

7/
PO, Y :
Y SN ~ G < 3. o g% e BB
WZERSEEE v, B v.:”.::,egz,ur 9 % Br 1% (8

vt -
A 5 2




-stseyjuaTed oUj UL WMOUS SOTNAO dmbuomnn I0 Hmpmsm m
. 4] spqer 03 xezysy (T

DUNOZ, Towxow,; (1) .0 pouInicn, + £-0)
a ~POTTOATIUS | ~POGSTXd 30U | ~ (T) 32857 321
.// punod TBWIOU Almv wid :_.umudm,u..sn_.ﬂmﬁ.: m o=-0
~DOTTOATIUS | ~PI]STXS 30U ~(2) PossSTXe j0ou
e w) 0 Peuanadn,
~PITTRATIUS | ~PIISTRS ZO0U | 5padTos, L1aes
pejstelolss Temzou| (T) .n Ppeuxnadn, G 5-5
~-DPOTTOATIUS ~P9385TNe 40U \f\ﬁ@u PolsTxe jou
DTNOI Temzou! (T) N Douxnadn, / <-9
~DOTTOATIUS | ~DOLSTXND 30U ~ (G DPOASTXKO jo0u
(1) .0 pouanidn,
DUNOI TeunIou ~(T) c D
opadxos, 838l |
. mqv LN poaznadn
HUNOJ TBWIOU 20 ¢ c-5
TTOAT ~ z00d z z
~DOTTOATIUS Io :o@aQL0p= L1ae9
DPUNOI Towxou; (7) [ DPeuxnadn, c o5
~DOTTOATIUS | ~PO3STHO A0Ul~(T) podeys 31807 =
PUROI | teuazou; (1) ui @oiHJng " T-9
\cuOHHmbﬂhﬂmf)\@onmawm q40u —~ {(T) ZoTnqQOoTx
uxodsopus (z ohzque PEUTWRXS ﬂ
FBO09 JFO UOTATPUOD JO USTATPUOD $2TNAO nmﬁadma
boss TesuomdoT oA TeAuOUdOToAD(T IO *Of
UTIToX29qT3 dﬂd YVUT T4TA DPODRR WnTpew eul Ut

T X ¥4y pue Xg X Xz FO &5SS0J0 oTY ﬂﬂ QTG00 DOoS
pus mxodsopue Fohhpﬁo JO UWOFLTPUCT [LAUSWIOTONTT o2 °T149%j



&

Table 21.

on of embryo,
O 2x x &3 and 4x x 2x

endosvyerm and

mwooaHmHHMw

Tol .UmdanLroban

1) Ko, oO- i Development ~ Zeed
Liediui’ | ovules pconditlion of . condition coat
examined w enbrys 2) cndosper ﬁ =
- m | . o shrivellied
-1 7 not existed (7) Mde wissed round =
not existed (7)~ i
G-2 not existed shrivelled
8 zlobular (1) <iste
not existed (2)~ . | snrivelled~
G- 4 \ n xisted |
> heart shaped (1) ot existe  round
- n existed ~ " . . .
G4 10 not exis 7 (9~ not existee |shrivelled
giobular (2
G-5 7 not existed (7) not existed shrivelled
G-6 10 not existed (10) | not existed |shrivelled~
round
G-7 4 not existed (&) nos existed shrivelled
G-8 4 . not existed (&) noct existed shrivelled
.  existed (8)~ . .
G- DoV exis t ex ad skrivelled
9 9 slooular (1) not existe e

P -

L N

-

Refer to Table (&,
Number of observed ovules saocwm

in the parenthesis.
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Embryo and endosperm development in cultured
ovaries.

2x x 2%, early torpedo shaped embryo and poor
cell walled endosperm. .
4% x 4x, late torpedo shaped embryo and shriv-
elled seed coat. -

4% x 2x, anomalous suspensor (arrow).

undifferentiated embryo and anomalous suspensor
in ovule culture (acrrow).




4x x 2x, anomalous embryo and voor developed
endosperm. N

2x x 2x, enlargement of the nucellus calls
(arrow). ’ ,
X X 4x, late torredo shaped embryo and poo
cell walled endospern. . ol
42 x 4x, heart shaped embryo and abnorma
vacuolizated endosternu,

e



E‘ 1: 2x x 2%, no differentiated growing embryo and

! no cell walled endosperm.

' Jt 2X % 4%, abrormal endosperm and irresular sized
' nuclei.

1- k:

2% X 4x, endosperm collavse (arrow) near the
€zbryc in natural condition.

1: 4y x 4x, endosperm collarnse {arrow) =zt the
charazal part.

e et oo+ 2wk - bk ke
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4x x 4%, endosperm collapse (arrow).

Ox % 4x, poor no cell walled endosperm and
globular shapsed exbryo.

2x % “4x, glant nucleus and collapsed endosperi:

4x 3 2x, ewbryo differentiation was retarded.
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s we

oo

A 4 e s n e A



7/

9 4x x 2x, giant nucellus cells and globular

: emoryo. : :
X i 2x x 4x, abnormal vacuolization in endospern:
: remarkably.

S:

2x x 4x, num2rous nuclei congregated at either
side of endospern. '

¥: 2x x 2x, globular shaped enbryo and cell walled
endosperm. N




4x x 4%, embryo deformed at the cctyledonous
rart.

2% x 4x, endosperm collzpse (arrow) and many
sized nuclei. '
@X X 4%, conspicuous vacuolization in endospert
2X x 4x, degeneration of endosperm and collapse
of embryo.
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Table 23. Effect of different nutrients and
developmental condition of embryo
in artificial culture of ovaries

o Developmental stages
g of ewbryo
0 £ -
e 4] O O O &0 )
5 3 » »e © % Su £
Cross | Meditd A L 3B A wea U6 &,
+ e o HH o 10 e
o] — 3y o O o] o O [UJE I Y
Z &) e ES T S = D
2X X 2% N 8 2 0 0 2 1 o 0
TJ 9 0 0 1 0 0 o 0 !
YE 0 1 0 1 7 2 o 0
Ch 1 b 0 o 3 0 c 0
ClLi 0 1 0 0 3 0 3 2
CiiCh o 1 0 1 2 O 1 0
Total 18 8 o) 3 17 3 4 2
2. x Ux N 8 2 0 o o0 0 o 0
J 12 0 0 0 0 0 c o
YE 11 1 0 0 ¢ 0 o 0
* Ch 4 4 1 C 0 C 0 0
Cil 15 4 2 1 C ¢ o ¢
ClCh 5 6 1 0 C 0 o 0 I
Total 55 17 4 1 0 0 0 0
Gy o 4x N 7 1 3 o 2 2 o 0
TJ 7 2 O 1 0 O o 0
YE % 2 2 2 2 0 c 0
Ch ) 2 0 1 7 2 0 0
Cu 7 1 0 0 2 1 o 0
CiiCh 0 3 1 1 5 & 1 0
Total 27 11 6 5 18 9 1 0
4x x 2x N 25 3 0 0 © 0 o 0
TJ 15 0 © 0O 0 O o 0
Yo 19 0 0 1 0 0 1 0
Ch 11 3 o 2 1 0 0
CHt 22 0 0 0 0 0 0 O
ClaCh 11 1 C O 0 0 o 0
Total 9 5 3 | 2 1 1 ¢
I

1l): Refer to Table 15.
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1 15 y
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; Fig. 7. Development of embryos under natural

| and artificially cultured condition.
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o4, Results of crossing experinent petween
Tavle diploid B. campestris (2x) and its auto-
tetraploid {(#x) under natural ccnditlon
Ho. of  Av. H0. of  speq SeCd
carsules capsule seeds set germi-
‘Cross examined length obtained “ oy nation
(mm) D)
o X o . 1
2x x 2% 24 26.S 62 12.9 85.5
2x x Hx > 36.C 0 C.0 -
4y x 4x 23 4C,0 G5 17.2 o4 .7
4x x 2% 5 4G.5 0 C.0O -
N o. 2 * *
2x x 2x 57 29.5 126 18.8 92.C
2x x 4x 12 32.0 G 0.0 -
4x x bx 70 52.1 359 20.3 95.1
hx x 2X 13 37.8 0 0.0 -
N o Z % %
2x x 2x 11 34 4 25 11.4  1CC
2x x 4x 12 20.9 0 0.0 _
xox Ax & 36.9 23 12.0 100
bx x 2x 10 41.5 0 .0 _
¥ o L * #
2x x 2x 7 65.3% 115 72.8 S0.4
iz X 7 57.7 0 0.0 _
45 o ? 58.5 47 22.0 63.8
o & 3.0 0 0.0 -

»

: Ovule culture.
: Ovary culture.
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Table 25~1. Results ol crossing experiment betweeni
campestris end B. oleracca under natural conditigy

Fo. of AV. of Seed Seed
capsules capsule sceds sob gernsi.-
Cross examined length cobtained () nation
(mm) (%)
- T —
N o . 1 Hatana and 3uccession
Hatans
X 7 43,1 36 12.4 97.2
Hatana
datana
x 15 6l1.4 0] 0.0 -
Succession
Succession
x 0 - - - -
Succession
Succession
X ¢ - - - -
Hatana
N o . 2 Nozaki-nakusai and Nakano-wase
Nozaki
X 7 20.6 3 2.1 160
Nozeki
Nozaki
X 7 32.3% 0 0.0 -
Nakano
Nakano
X 6 Ql.6 C 0.0 -
Nakano '
Nakano
x 7 88.0 G 0.0 -
Nozaki
No. 3 Kanamachi-~kokadbu and Nakano-wase
Kabuy
X 46,2 4 . 8
X b 9 5 17.7 97
Kabu
x 0 2%, . -
Nakano 2 33 0 0.0
Eakano -
X 110.0 ! .1
Kakano ? 71 *0.3 8>
Kakano
X 8 84,1 -
Kabu ' 0 ©.0
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1e 25-2. Results of crossing experiment between B.
Tﬂ;&EQQEEiE and B. oleracea under natural condition
" Xo. ol Av. Ko. of soeg  Seed

capsules capsule seeds sot germi-

Cross examined length obtained (£) nation

(mm) - ()
N o . 4 Kyoto-hakusai and nNaxano-wasce
kusai
at X 4 78.3 105 G3%.8 82.8

Hakusai

Hakusai
X 1% 12.2 0 0.0 -
Nakano
Nakano
X 3 123%.3 71 78.9 1C0
Nakano }
Nakano
X 16 1C4.8 0 0.0 -
Hakusai
No. 5 dfase-komatsuna and Nozaki-chusel
Eomatsuna
X 4 .5 92 82.1 8.9
Komatsuna
Komatsuna
Kozaki
Nozaki
X 25 84.8 110 14.7 98.2
Nozaki _
Rozaki
X 18 66.2 0] 0.0 -
Komatsuna
N o . ) Nikanme-taina and 3uccession
Taing
X 6 27.5 20 16.7 100
" Taing
Taina _
Suees 3 21.0 0 0.0 -
uccession .
Uccession
X 6 85.0 146 81.1 1C0
SuccesSién \
Uccession
. 27 87.1 0 0.0 -

Taing
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Table 26.

Composition of a

modified “nite's mediun
used for the embryo culture

(mg/1)
Ngsoq. 7 20 326.12
Ca(h03)2 197.2
2805 189.6
K1 .
O5 8C.0
KC1 67.2
NaHaPCq. HEO 14 .4
Mnsoq. 7H20 4.5
Zn304. 7320 1.52
H ) .
3BC3 1.44
XI .75
Ferric citrate
Fe060§L SHEC 4,0
Gluccse _ 4000
Agar S0GC
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Table 27. Froduction of triploid hybrids between
B. campestris (2x) and its antotetraploid (4x),
with or without embryo culture
Embrvo No. of |No. of No. of Ho. of
Cross J flowers|embryos |embryos triploids
S lculture|polli- |fertili-|explanted)produced
nated zed
2x x 4x no 125 375 - 0
“ do 14 - 4 1
4x x 2x| no 207 1656 - 35
“ do 18 - 20 2

* estimated on the basis of 8 and 3 embryos per
flower in diploid and tetraploid, respectively.
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Table Z€. Yorphology of leaves of the hybrid
Flants obtained from embryo culture

Shape of leaf|iesf tnickness|Leafl surface )
Plant tip Floidy

Notched Round|Thick Thin Rough Smooth

2x x 2% = * * 2x
4x x 4x * * * 4x
_’—“/
2% % 4x * * * 5%
4x x 2x * x x 5%
4x x 2% * * * 2
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Table 29. The concentration of
TAA, kinetin and waeldllu in
different media (mg/1)

Medium | IAA | Kinetin | Ga. 1)
s 0 0 >
K—2 . 0 =
K-3 5 0 i
k-4 0 (0}l =<
K=5 3t 0.1} -
K-6 5 0.1 ~
X7 0 0.5 =
K-8 1 0.5 i
K-9 5 0.5 3
G-1 0 - 0 Fig. 9 Explanted
G--2 1t - 0 ovules in test
G-3 5 - 0 . tubes.
G4 0 5 3! '
G-5 1 - 3k ‘?,‘. -
¢-6 5 X = 1 : 9?:53; N = [Er: 758
G"? O b 5 >
G-38 T = 5 < BEZE2 P .
G-9 5 - 5

~ P 7

1): Gibberellin, F & AP_/:‘:“ 6 b
% C 7% driz (5
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Table 30. Effects of IAA, kinetin, gibberellin,
tomato juice and yeast extract on the
growth of cultured ovules

. Ho. of ovules
Medium 3 1
N Somewhat |Un-
Cultured | Examined .developed|developed

K-1 S4 48 19 e
K-2 iy 38 el 17
K-3 43 53 17 16
K- 4 36 17 19
k-5 48 35 18 17
K-7 4y 35 20 15
K-8 Ly 36 22 11
X-9 42 33 25 5
6-1 | 59 51 17 34
G2 49 29 14 25
G-3 47 37 20 17
G-4 45 34 26 8
G-5 ni 31 25 6
G-6 44 32 21 11
G-7. 43 32 21 11
G-8 39 28 20 &
G-9 38 30 22 8
-1 80 70 39 31
-2 55 48 28 20
T-3 58 47 31 16
Y-1 60 47 30 17

+*

K-1 to G-9: Refer to Table 29.

T-1: Basal medium (=X-1, G-1).

T-2 and T-3: Basal medium plus tomato juice
157% and 25! respectively.

¥-1: Basal medium plus yeast extract (2g/1).



L

FRon oz, FUEa2 9t v wwEr R,
4-747 {JZ?E/‘—t’_(szccx'2£x4§’4§xq,§

4y x 2x ) &3&&51;4543 5, F eihF
. |

=F > 2 553 o A T B: ¥ n L v R

1A 19754_3/7‘-:_ U@,L.j[:?"fitz(_z 2 o 4R

Q&FDE%ﬁEL 'E":‘t ~, 2xx2xé’4xx4x L-—?w_ﬂ
\\'Zl‘cF ?Lré@hu%ezﬁb\'#ﬁﬂz

3 " \'}é S|V é,s 3 2.76\ lz; é Lé" & Tzs\“
2 x 4x & ny x 2x = do oz & 52 4 %*L'{%_g.‘
%n«amﬁaeé;yzaz?ﬁgiagf
T4 G 4 > 2 atRBIE P &pETEg ®E 2 ROfF
w2 5B L A BBy g o PR
#E:w%mq%iﬁﬁuwaz ewé#
13 9 & DR a £ o ;st-t”&séﬂTrﬂ 2
BB 0 T 0 TE T oo ez nf, 2eHget
%?%% = ‘*L_rfi- 2 A G E ?E,-g_%ﬁvs\v“ﬁq

M E AU Y a2 IERER A 2 O3



/20

& B(EPY = 2x x 2x & 4y x hx 9 FETEe A H G
ﬁ'\‘s (> 2ok 3 L BEo 43RG T £ 3545 L 23;
3L, 2L 2 ®a (6o, 6-2, 6-3) &y
tRw R CGod~G-2) a o, BBvta 285
BA>E, ML a2 =&z t5bTRE, B
HIHTF o ¢ avéhc’x,':‘&_ | &L,_&A“Wéazi
2 H T w AT, BT (a=7:}<wc\+éf“ T
2, '*5%%"“ GFR3 e 0 Fwa 2D e
wBRS B | I
| ﬁ if 5y ':t:z —2 (15,, 25,) x 4 — 2 Fmﬁ‘-@
(2[;/1) q%—?_—l-hiu -z_{;.\r 74):}{4)( é?iucxc.xf-
?R_u T HE L ERREEA 9 §:c}+ 3w koA, 3"4“”9
| (*“miwl F)E Hov oz me (B8
drmz.' Lk ---*1"-—23“‘ & 4—2}@
L F e H o oA ¢3 N a/-arws: N,
KL F S e , 1 ;@émrﬁl @Du‘rf
A, oo BWMEM/GELL X L 32 —2,
{2 kb2 #@%@ﬁm%q%ﬁq A 3t
A3 ERBES s 2B, 3 B A—S ;
S, b4 FEAT SR w2 6, B

.‘” .



127

—

B h VR AERS S W TER T F

S v %ﬁr o Lzl
‘Datura o TEFOT *’# TS & B3 EE

.-__3;_[ “ 2o r—;;wp)f]t” 2, 3 PARFEE rh_

ﬁ /b L, '27 C ‘J‘-’- . ‘F—. ) (oatwng and ﬁlaxeblee 1’)55)

a‘—% 4“\'53‘% FRUAEDSEL T BT o
ta '@ R EFaRam i ;: -‘?;—f*a’:;u:m;?_; 2 T

APt a & sﬁgsf BrFEa 2B Av A LU F 5 (Sachs

. , —_ - “7 - s - "’_’" CoT T e e \ -'" e e e '$‘ - '\'* ‘5;"‘
e, = o ¥ 3 1= B2 «’;‘“Em ?@%ﬂ B?sti%;: a gy
.”*E?,-7,27F4'»€v‘~7&%j’% 5, BERZITH

j_-‘. é \F HFEQ'Z Hh 3, Bra551ca oleracea (-zo’rard |

}’1959) c‘:‘. Rarhanus satlvus (‘lsq_lygma_}952a,_3,_ Inomata

T
1

19?/0') @ 2x & 4x @ ’% Bez iF, 2xx4x 2 @FEY Ty

-‘\ U\ |
TE}F-”@ ‘HF— 7‘9\‘ i\ %F 5 é\, l 3 75_\“_{6") L":j‘Brassica ;;3;,\::_

—

3122 f B camnestrlq Eﬂ = '35 ‘T bf-S 2x <|; 4x 0'2 7\‘ {-‘_'52.

S 2 2 ? 23:2 ‘—._7% é 7‘>\ 4xx 2xz [a.-

(L

3:‘\'3:, 2x X 4}: é: 4): X EY a '25 & Q %:B.P ‘t 2 E

3‘)}4\ 3— L,'é\ 1%9 ‘F‘LT’ \f L’ 3: 'F B olerace'\

!|1| B N e



S U O PR —_ e — N P - - .- - T

(22

FES KB, 2a > FRETRI 9 Aey
mabass - w (g 1 ark
yomAAin o e BEREE D < En

/\\F(Inomata 1967, A- 2-11) L 75‘ L 7‘2’? 76\“ 5 o, 92 E’Ei
’:aawua ﬁa-ﬁtm RO = d w2 &, 92% 5 ﬂm

?1'2‘ r&*‘l‘ .—zT:v____ ﬁ?:'i}.m/(‘.c'ﬁ}/ Z;/TE: l

B o e e oz R 8 i

tﬂ'%W@%éﬁsfé%{i&#vfl
(A-L(2)- Y ) o H:i
RS T T Ry
‘EZ§£§§’ﬁémmm&é@ngb@+?hi
I R S U A A
Ly s ;

O B LTSS R S %ﬁ

t-ltk@z 4—5 Ba %ﬁémupm s
2xx2x, 2xx4~< ;xx4x,4kk2xh_ <‘: E :O,B#'-QB

2 B2 M2 ad F = @ L 2 7‘% B gy 0w

e

l

M=l = ¥3 2t ,_3”? e




(/23

B hePo BRI/ at o & D 5
Mtsch (1951) a £ o 27, 2 W = 1 £ 35 By o

L /gﬂng_ '7_4 "y o> 2 5_””3-1 to Y l*‘- T ,‘ ""

0.5mg, 4 P Y > obmg, A Svy, BE
l .

£ 9g Eﬁvainﬂ“zswméL’Fo 2 FF
vﬂmv i, h AR S, AL BN

-,

Sa o m Ckew), 4 a b gen Hl i)

DA s BasERY, 227 v bty BrEe
D e L R R ]
- E_ IAA <‘3 :‘qﬁ /“\4’) ‘H‘ 2 @ i\' T: Aw‘lé a 9','1‘\-m> 7>

Ma%ﬂ&iﬂrﬁﬁiﬁm>pigﬁ

2 J¥ Y2 =2 (54, 250 & 4 = 2 | #hE )

\n
’): :
-
=

"\ PR Mék—ff 7'*@"1—%‘0 m!@t-, ?Fii

Lwalx :», A -2 1 mE % S f > 7%
f’»@v) 52 +';"I'j"w 9 & Im,H A4 4>
S A p W L LERL A ht 2SR L EL 2 éi{fr |
ﬁwﬁ & tﬁva @}#TE £320=07 ( #32),
“_7&32 FRAS . H g ,f%/‘&ﬁ?’zé 1 -%
me a»fam,a/bt (#33), 22 F Ly

“,7 & 4 1 fﬂb:? %@%ﬂ/\‘t C 53“),1_ :‘

i J 'S\fgi_

7/ 1'3 I !\u-

l.li- j-‘, —————



Table 31.

L2
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?(wﬁb) FﬂmPHwhﬁf?MMr

}3\ w l? - z(CH 2 60;-' f‘]% L -(—
JEE *
Vfg’\x 18 x 180vnm a 4=_ o
%5%% %ﬁsk

IOQ ﬂﬁ’q

'2_
.

The concentration of " s
IAA, kinetin and gibberellin in - T / " *..JE!
different media (mwg/1) e T
. 7&n €A
ledium| 14A | Kimetin | Ga.%) .
| t@fe? 5 B 4 ﬂfﬁ
K-1 0 9] -
K-2 1 0 -
s : o . B h% (F
K4 0 0.1 - . u
-5 ) 0.1 - 3> e ey
K-6 5 0.1 - L 2 T
Bo ECN A o 2
K-7 0 0.5 - LT TR (o F‘;
K-8 1 0.5 - o )
K-9 5 c.5 - s 'F-o, E% =
G-1 0 - 0 o 5 4=
G-2 1 - 0 o tt« 07 ?I E 1T
G-3 5 - 0 '
G-4 0 - 1 ;7__16'“7’7@']”
G-5 1 - 1 L -
66 | 5. - 1 Eﬂ ‘(fb é 3
G-7 0 = 5 - e e
G-8 1 - 5 37 v k2
G-9 5 - 5 S | -
ol e 2p )
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Table >Z. Composition of enriched media
for culturing excised ovaries
None 144 X GA T
Bid MO NI NK HG NT
Bii-Td TJO 731 TJX "JIG TJdT
BM-YE Y70 Yol YEK YuG YaT T
Bii-Ch ChO |Chl ChX {ChG |ChT .
Bii=-CH Cl:C Crl C1iK CiEG CrT L
. Bi~Ci-Ch | CKChC|Ci'ChI | CHChX[CKChG|CuChT o

IAd: 1lmg/1, X: kinetin O0.lmg/l, GA: ‘
gibberellin lng/l, T: Iid+X+4GA, BE: basal - - - - -
only, TJ: tomato juice (154), YE: yeast co T
extract (2z/1), Ch: casien hydrolysate o
(3CCmg/1), Cic: coconut milk (104), C¥Ch: oo 0
casein hydrolysate+coconut nmilk.

—— — R — - - R — o

Table 33. Cowmposition of various-media sﬁp—
Plemented with yeast extract and casein = - T
hydrolysate used for culturing ovaries .

Yeast extact (g/l) - —

o= 0 2 5 10 R
LD ‘ R
BB C| Y&C- 1 YEC- 2 YEC- 3 YEC-4 i
i'ggm 300} Y- 5 YEC- 6 YRS~ 7 YEC- 8
f. g%*é 10CO| Y5C- 9 Y&C-10 Y=C-11 Y®&s-12 .. '
| 2000 | YEC-13 YEC-14 YEC-15 YEC-16 T

3B %

HETv Pru 2, Borbsh 3 sBKis
T AMBLIHE L, BBk rAR
THessh 2 n s MBSy [Ba 3 A e

T hE

(R10). e
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Table 34. Composition of various media sup- |

- plemented with yeast extract and coconut o
milk used for culturing ovariles -
Coconut milk () ;:?

0 10 20 30 !

P 0 |CHYE- 1 CMYE- 2 CuYE- 3 Jufi-& =

O I —n

LOW 2 [CHYZ- 5 CifYE- 6 CHYS- 7 CLfi- 8 —

. R 5 | clivi- 9 CMYE-10 CuYE-1l CMYE-12 . _
T me 10 | CMYZ-13 CMY=-14 CHMYR-15 CHYp-15 —
_—— .!. B - .-_.. - ‘ —_ - g. — ‘ - — “T‘VAM'{WM'_'E
~- Table 35. Composition of various media sup- _._ __.

plemented with coconut milk and casein
hydrolysate used for culturing ovaries

; Coconut milk (%)___r'_
— 3 0 10 20 30 e
- L& O|CHMC-1 CHG- 2 CHC- 3 CiC- & T
T fo W R :
o . 300 [CMC- 5 CMC- 6 CMC- 7 CMC-8 |
~— @5k 10C0 | CiC- 9 CHC-10 CHC-11 CHC-12 T
. %7 2000 | GMC-13 CKC-14 CHC-15 CHO-16 . | .o
R e
|__ Table 36. Conposition of various media sup~ . .f—=-
— plemented with coconut milk and casein T
hydrolysate used for culturing ovaries = ' /j
'_“ Coconut milk (%) ] T P
d 0 10 15 20 T
| f |
L hE O |CiC- 1 CiC- 2 CMC- 3 CMC- & ' -
T 98w 30C|CMC- 5 CHMC- 6 CMC- 7 CHC- 8 o
é@%"é 500 [CMC~ 9 CHC-10 CHC-11 CKC-12 T
| 1000 | CMC-13 CMC-14 CNC-15 CNC-16
A VT T T
! ! ‘ i ! | L
—l S —— _ - JEE UL L
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Table 37. Average length ‘25{@{,4{? 5 @_:i_;’ﬁj éb
of explanted ovaries =

B o
No. of  Av. - E t“ﬁ/‘ﬁ:, 4 ﬂ-J’?%‘E
Cross ovaries cagsule \ . Lo
05! examnined I?ngi):h @‘_j‘@,é (,. = e @ ,t,
i '
No. 1 €, )*/}’ 2 1
2% X 2% 32 10.7
= = ﬁ_ﬁ\ > E 2
- 2x x 4% 38 0.9 I £ Fo }ix
Lx x 4% 32 13.7 , 2x é 2~< x 4; 2“ ¥,
4x x 2x 34 15.9 _— : .::{
/,;_f_f_"_‘ cH— % 4t 7'3— B
N o 2 .- : _ v u___!
D 2x x 2x o 10.1 Fﬁ\ ) 4x x Lw &
2x x 4x 40 10.2 T By
= = 4}: X 2 “ % 75
S 4x x 4x g 11.6 f X 2 ‘%x._t?’%
o 4x x 2% 40 15.8 -,-,— ,5\ =M > 150 !
) No. 5 » ) ND- 3 15’- = &,
- 2x x 2% 20 20.8 ]l
— 2% X 4x 20 19.7 20!@ a@B_L F 79\“, i
- i PO
4 x 4x 20 17.4 .
- - ; i" "\“' E' l
T 4xox 2x 20 19.8 ;_~*‘K \_‘,F B v %‘é'
L 1‘5\ 73: ( 4x x 4x 15\' :
o o e S B _[f.';'.v_. I
-é—?:-g' 75:< —t 2}( X 2X 75\ - _%:-E 1)\ K —E ° o "E
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Table 3§ —1. Interacting effectas of ITAfL and Winetin on
cultured ovariles in 2x x 2x and 2x x 4x

/30

No. of ©No. of Aiv. Av. ¥o. of Seed

-~ . .mm ovaries ovaries capsule callus seeds * set
Cross ied1 cul- exami-  length  forma- obtain- “(

tured ned (mm) tion ed

2% x 2x -1 3 2 25.0 - 0 C.GC
- T K2 3 2 21.5 - 1 2.5
£-3% 3 2 2%.5 + 1 2.5
K-tk 3 1 14.0 = 0 0.0
K-5 3 2 21.0 + 1 2.5
K-5 3 2 2%.0 + 2 5.0
X-7 % 2 22.0 + 0 0.0
X-8 3 2 18.5 +++ 0 0.0
K-9 3 2 26.0 ++ 1 2.5

Total 27 17 21.1 6 1.8
2x x 4x X-1 3 2 16.5 - 0 C.G
- T X=2 % 2 23%.0 F 2) 0 0.0
-5 3 2 T 17.5 + 0 0.0

-4 3 1 o 21.0 + o] 0.0

K-S 3 2 21.0 + 0 0.0

K-6 3 2 . -19.0 +++ 0 G.0

K-7 5 2 . 7719.0 x 0 C.C

K-8 3 2 - 19.5 + 0] 0.0

-9 3 2 18.5 +++ 0 c.C

Total 27 17 20.6 C 0.C

1): Refer to Table 3%.
2): Roots were formed from the callus.
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Table 57 — 1. Interacting
cn cultured

effects of IAA and gitberellin
ovaries in 2x x 2x and 2x X 4%

~ wr mald
Cross am@pﬁm

No. of We. of
cvaries ovaries
cul- examni-
tured ned

AV,

capsule

lengtn
Cnm)

AV.
callus
forma-

tion

No. of ~

seeds MMM@
obtain- (5
mg \tv

2x X 2%

Total

[ SR XS]
[ |

ACUACAACIAG AN AT AN AN TR
(NSHICN\CR\CH AVRAVEAPEACRAY

GJ®G3?%3Q
WO O~ O\ o

M
~J
}_._.l
Co

18.0
21.0
20.5
22.C
27.5
19.0
25.5
21.5
18.5

21.2

t

| 4

H

+2)

O oocCcoopCG

(o

2x x &x

| (L
F NN

CJCHPC3¢

G)C)CI')GJ

WO O~ W
(SYANSENNEN AN RN RN RN RN
oMM

27 18

22.5
22.0
28.5
31.5
21.5
20.5
21.5
27.0
20.5

23.8

+2)

+ 27
G )

4 2)

s e+ = .

C QOCOO0OOOCO |WwW OOCCOOHHEO
O OO CcoOOCcOo &) OoOCcoooumunwve

O OOOOOQOOOCOoOO

Refer to Table 31.

Roots were formed from the callus.

A

Y.
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No. cf Zo. of Av. 1 AV, 1 Mo. of Seed Seed
N et ovaries ovaries capsule cal us seeds 2 germi--
Cross  iedit cul- exami- length forma- obtain- mmwu nation
tured ned (rm) tion ed 7 (%)
2x x 2x YO 8 7 21.3% 4 2 1.4 c.0
Y1 & 7 20.9 + 11 7.9 £3.6
YK 8 7 21.0 + 4 2.9 C.0
YG e 7 22.0 * 7 5.0 25.7
e 8 7 22.6 + 11 7.9 i8.2
Total 40 35 21.5 35 5.6 31.4
2X x 4x 10 > 3 21.3 F O 0.0 -
YT 3 7 26.0 E C G.C -
Yio 3 7 24.0 = G C.0 -
YG 10 9 21.3 + C C.0 -
i 10 8 24,6 + 0] 0.0 -
Total 45 39 2% .4 C 0.0 -
4x X 4x ¥ 7 6 50.7 * 2 1.4 5C.C
YI 7 o 56.2 " 1 0.7 0.0
Fae Z 7 5.7 + 1 C.o c.C
YG 3 7 31.6 + 2 1.2 5G.0
Yy 8 7 50.7 + 5 3,0 C.o
Total 33 33 32.9 11 l.4 13.2
4x x 2x YO 3 7 32,6 e 2 1.2 5.6
pa 7 3 3%.8 + 0 C.C -
T 7 6 33.7 + C 0.C -
TG 6 5 31,8 + 0 C.GC -
¥ 8 7 28.C + G 0.0 -
Total 36 31 50.8 2 C.3 5C.C

1):

Refer to Table 32.
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No. of WNo. of Av. AV . So. of Seed Beed
Cross eaidl ovaries ovaries capsule callus sceds ooY  permi-
LOSS  mEallh oo exanmi- length forma- obtain~ cm+u nation
tured ned (inrz) tion ed o N ()
ox x 2x a0 8 7 21.7 & 2 1.4 0.0
onlt & 7 18.4 & 1 C.7 0.0
Cnx 3 7 20.7 + 0 .0 -
CnG 2 7 19.4 F 4 2.9 50.0
chi 8 7 16.7 ot O .0 -
Total 4G 35 19,4 7 1.C 28.5
2x x 4x Chal 9 3 22.8 2 C 0.C -
cZhl 10 8 18.3 + C c.0 -
Chx g 8 21.3 + C 0.0 -
onG 9 3 21.9 F C C.0 -
Ch 5 7 17.7 + 0 0.0 -
Total 45 59 20.5 C C.0 -
4x x 4x  CnO 3 7 36.9 + 23 13.7 56.5
onl 8 7 3C.3% + 14 8.3 ¢.0
Chxa a3 7 57.9 + 12 7.1 66.7
LanG 3 7 37.6 % 19 11.3 78.9
onT 8 7 30.7 + g 5.4 C.0
Total 4C 35 34,7 77 . .2 45,5
Lyx x 2x 3Oh0 9 8 M5 +2 1 C.5 C.0
Chl a8 7 29.¢ + C Q.0 -
Crni 9 3 35.4 + 2 1 C.5 C.C
ChG 9 8 33.8 + o) 0.C -
chT S 8 30.5 ++ C c.C -
Total 44 39 6.4 2 o.2 C.0

1): Refer to Table 32. 2): Roots were formed from the callus.
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L SuTY o wre oo
eod ovarileaes

L B .\..ru '... - =" Dy e .<|.l
and ceconut miililk on ﬂ.r.r..r.ﬂau.un..

ﬁ ; Xo. of No. .QH A~r. 1 P.q”._z..r H,.h.o.aro.m Seed ..wmmnw.
; " .1 ovaries ovaries capsule callus seeds germi- =
n Cross lediddh cul- exami-  length  forma- obtain- wmwu nation z
tured ned (rue) tion. ed 7 (G &
2x x 2x GO 8 7 24 .6 + 7 5.0 85.7
cul 3 7 21.6 +2) 7 5.0 C.C
CIK 8 7 25.7 + 5 3.6 4Cc.0 A
CliG 8 ‘N NW.@ + W W.m 4G.0 ‘
CuT 3 7 21.1 ++ 5 3.6 Cc.C
Total 40 35 22.5 29 4,1 27.6
, 2x x 4x CLO 9 8 25.6 + 1 C.6 1CO
_ Cl. 3 S 24..8 ++ 2) 0 0.0 - |
CiiK 9 3 25.5 ++ C 0.0 -
CHG 8 7 26.0 ++ 1 c.7 10C
CuT g 7 27 .4 +4 C 0.0 -
Total 43 26 25.9 2 0.3 10¢C
, 4x x 4x CXO 8 7 34,7 +42) o 3.6 66.7
| CuI 8 7 3G.7 F+2) 1 0.6 C.0 :
i cuil 8 7 55.1 +++ 4 2.4 75.0 _
w CiiG 8 7 33.6 ++2) 3 1.8 100
H cane 8 7 2G.7 4+ 3 1.8 c.0
Total 4c 35 32.8 17 2.4 58.8
0 4x x 2x  Ci0 9 8 31.8 ++ o) G.0 -
- Cil a8 7 30.9 ++ C 0.0 -
~ CiK 9 3 35.4 ++ C 0.0 - i
ClG g 7 537.0 + 0] C.0 -
ST 9 3 21.8 ++ C G.0 -
Total 44 383 33.3 0 C.0 -
1): Refer to Table 32. 2): Roots were formed from the callus.
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Table 48, Interacting effects of different nutrients
on seed set and seed germination
Cross combination 2)

Hmawwm QX X 2x  2x x 4x  4x x 4xr  4x x 2x | Total (%)
x0 1/3 /0 8/15 C/0 9/18 47.4
I 0/0 0/0 0/0 0/0 c/C -
YE 11/35 C/0 2/11 1/2 14/48 29.2
Ca 2/7 0/0 36/77 0/2 33/86 44,2
Cu 10/29 2/2 10/17 0/0 22/48 45,8

NCh 3/5 0/0 31/60 1/1 34/66 51.5
Total 27/79 2/2 87/180 2/6 118/265
(%) 34,2 1C0 48.3 33.3 i 2
1): Refer to Table S2.

No. of seeds germinated/nc. of seeds obtained.
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Pable 4.9. lMorpnolopy of leaves ol wuae hybrid
plants obtained from ovary culture

e

Shape of leaf|izal thickness Leaf surface -—m"‘f
Plant tip Floidy'
Notched Round|Thick Thin Rough Smooth
2x % 2x * * * 2x |
4x x 4x * * * by
¥ Y-r * * * 3)[
(CiO) -
2x x 4x * * * 3%
Tci6) =
4x x 2% * - * 3x
(YZ0) =
4x x 2x * * * A%
(TrenG) .
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Table 50-2.
and yeast extract on

cultured ovaries.

Interacting effects of casein nydrolysate

in 2x x 4x

No. of XNo. of Av. AV, Ho. of Ssed Seed
:aa“mw ovaries ovaries capsule -callus seeds set Germi-
pERLME cul- exami~  length  forma- obtain- “(gy nation

tured ned (mm)  tion ed (%)
YEG- 1 7 73 16.1 . - c .0 -
YiiC- 2 . 7 7 18.0 % O C.0 -
Y- 3 7 7 17.4 F C 0.0 -
TieC- &4 7 7 16.7 - 0 C.C -
Yol- 5 7 7 18.4 F 0 C.C -
YEC- 6 7 7 15.7 e G .0 -
YZC- 7 7 7 13.6 F G G.0 -
YEC- 3 7 7 17.4 - 0 C.0 -
YEC- 9 7 7 20.6 . - 0 0.0 -
YuC-10 7 7 17.7 . = 0 C.C -
Yol-11 . 7 7 20.4 + C .0 -
YuCc-12 7 7 20.9 F C 0.0 -
YiC-13 7 7 20.7 - 0 0.0 -
Y=0-14 7 7 18.6 ¥ Q 0.0 -
Yiic-15 7 7 18.4 & 0 C.0 -
YzC-16 7 6 1.0 - o 0.0 -
Total 112 111 13.2 0 C.0 -

1):

Refer to “able 25.
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Table 50-4.

Interacting effects of ca

sein hydrolysate
and yeest extract on cultured ovaries in 4x x 2x

no. of Ho. of ALv. LV, Yo. of Seed Zeed
saik) ovaries ovaries capsule/ callus seeds mmm germi-
ERSEE cul- exami-  length .. forma- obtaln- (g, nation
tured ned (mm) - -tion ed (%)
vic- 1 7 7 26.7 = 0 G.0 -
{iC- 2 7 - ? 26.% + o 0.0 -
1=C- 3 7 7 28.6 + 0 C.0 -
YuC— & 7 7 25.0 - 0 0.0 -
YoC- 5 7 7 29.0 + Q 0.0 -
xC- 6 7 7 27.9 = G C.0 -
Yit— 7 7 v 27.6 - % .0 -
Yac- 8 7 7 24.9 . o 0.0 -
YzC- 9 7. 7 31.% + 1 G.6 0.0
TiC-10 7 7 c 24,7 = C 0.0 -
YEC-11 . 7 2 2.7 " 0 0.0 -
YrnC-12 7 7 28.4 - G 0.0 -
YuC-13 7 7 29.4 = 0 0.0 -
YEC-14 7 7 27.0 Z 0 0.0 -
LLC' m \M ‘N mm.ﬂ ” O Oto -
YEC-16 7 7 27.4 & 0 c.C -
Total 112 112 27.% 1 0.04 C.0
1): Refer to Table Z3.
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HbemHNOrwﬂm efTects of coconut milk and

/62

yeast e: mHmOﬁ on cultured ovaries in 2x X 2%
o. of &Ho. of av. AV. No. of Seed Sced
JLwa ovaries ovaries capsule callus seeds set germi-
e cul- - exani-  length  forma- obtain- ﬁ&v nation
tured ned (mm)  tion ed ()
oixi- 1 7 7 20,0 U = 0 t.0 -
Chili—- 2 7 7 21.0 - C C.0 -
CuYa— w ﬂ ﬂ 21.0 = C 0.0 -
Cunll~ 4 7 7 20.9 X G C.0 -
J.‘_.N.;.L..I m ..N -M H@-@ —_ O O-O -
Ch¥i- o 7 o 1G.2 T C G.C -
c:mt 7 7 7 21.0 - 0 Cc.C -
Y- 8 7 7 21.4 - 0 C.G -
CiiYi- 9 7 7 2¢.9 = 1 c.7  C.0
Chlo-10 7 7 21.7 - C C.GC -
Crmla-11 7 7 21.6 - F O G.0 -
Ci¥i-12 7 7 21.4 - G G.0 -
CilY=E-13 7 7 19.7 - G G.GC -
CLYL-14 7 7 21.9 - C 0.C -
CiXi-15 7 7 21.6 - G C.C -
CHYE-16 7 7 21.o - C C.0 -
Total 112 11l 2G.9 1 ¢.c5 C.C

1): Refer to Table 4.
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Yeble 51-3. Interacting effects ol coconut milk and
yeast extract on cultured cvaries in 4x ¥ 4

20, of No. o Av. Av. so. of seeq -eed

J@wa ovaries ovarles capsule ‘callus ceeds set germi-

eSS cul- exami-  length  forma- obtain- m&v nation
“tured - nad (mn) - tion = ed / (%)
CilYi- 1. z v 19.% . - 0 C.0 -
CL¥i- 2 7 7 21.9 F C G.0 -
CiiYz- 3 7 7 20.6 = C 0.C -
CliY:Z~ &4 7 7 2%.7 + 0 0.0 -
Ciii- 5 7 & 20.5 - 0 0.0 -
Clii=s- 6 7 7 19.3 - O 0.cC -
CLYZ- 7 7 7 20.1 - C C.0 -
CilYi- 8 7 7 22.3 * 0 0.0 -
CilYz~ G. 7 7 21.1. - 0 0.C -
CliYz-1C 7 6 2G.2. - C 0.0 -
CliYE-11. 7 7 25.3 - o C.C -
CulYo-12 7 7 20.9 F 0 0.0 -
CHYE-13 7 7 20.7 - C 0.C -
ChiYS-14 2 7 2¢.9 7 O C.0 -
MTE-15 7 6 22.2 - 0 C.C -
CuYz-16 7 7 22.0 * 0 0.¢ -
Total 112 169 2l.2 o C.0 -

1):

Refer to Table 34.
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Tavle 52-4. Interacting effects of coconut milk and
casein hydrolysate on culsured overies in 4x x 2x
Lo. ol L0. 0 av. FRTIN no. of 3esd Seced
eaigd oOvaries ovaries chpoule ,r,wucm szeds cor  Germi-
- cul- exali-  icngsE Torms-  obtain- ﬁwv nation
tured ., ned (inm) - tion, ed - (%)
Cig- 1 19 .- 6 26.0 . xr . 1 ¢C.6 0.0
S~ 2 7 6 26.7" ot O C.C -
Cio- 3 7 . 7 26.1 o4t 3 1.8 33.0
CiC- 4 e .8 27.0 o+ o) 0.0 -
CiiC- 5 7 7 25.1 + 0 0.0 -
Cuil— 6 7 7 27.3% + 2 1.2 1CO
Cilm 7 7 7 27.6 r+ 0 0.0 -
Ko- 8 7 7 25.1 +4 o C.0 -
CiiC- 7 7 28.C - 1 C.6 100
C2-10 7 7 2L 6. + O C.0 -
ono 11 7 -7 25.5" ++ 0 0.0 -
Cul-12 7 7 26.4 . ot C G.0 -
Cii=-13 % o7 27.5 + G C.0 -
CLC=-14 7 7 31.6 + 2 1.2 50.0
CiiC-15 7 7 S 7 + 4+ 0 c.C -
Ciho-16 7 7 24,6 ++ O C.0 -
Total 113 111 26.5 9 C.>2 55.6
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1):

Refer to Table 35.
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Table 5§35 -2.

Interacting effects of coconut milk and
casein hydrolysate on cultured ovaries 1

- AR
2% X HX

A

Lo. of do. 0of av. £V . “o. of Lo, of secq  Seed
. 2.13 ovarigs ovaries cavpsule callus «<otads imma- WMﬁ germi-
e e exami- lengosh  Torma- obtain- ture (%) nation

tured ned. (ium) tion ed sceds 4 (%)
Cic- 1 8 8 36.4 - C 15 C.C -
CHo- 2 8 8 34,1 - C 12 C.C -
Cil~ 3 3 8 36.0 - 0 4 C.C -
Cill— & S ° 37.3 - o) 18 0.0 -
Clic- 5 3 3 224 - o 6 .0 -
Sil- 6 8 3 35.0 - G G c.C -
CiC- 7 S 8 56.9 + 1 32 C.6 G.C
ChiC- 8 3 - 8 %56.5 = O 17 G.0 -
Sic—- G 3 8 37.6 - 2 33 1.2 5C.0
CHo-10 3 '3 40,5 - C 3] G.C -
CLl-11 3 S 38.G + G 36 C.0 -
Ciis-12 8 s 56.3 + 1 34 .6 1C0
ChC-13 3 e 36.9 - O 35 0.0 -
CilC-14 8 8 38.4 + o 23 0.0 -
Ciii-15 3 8 37.5 - 3 38 1.9 G.C
CxC-16 3 7 57.0 + v 4 C.0 -
fotal 123 127 37.3 7 325 .3 28.6

1):

Refer to Table 56.
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ole 55 -4. Interacting effects of coconus nmilk and
cesein aydrolysate on cultured ovaries in &0 x 2x

s0.  0of No. of oo, Sv. L Lo, of no. of Seed
.s:1) ovaries ovaries capsule. callus_ seads imma-  =cC
sqidn — ST A NS . set

cul- _exami~ lengon 1orma- obtain- Ture (%)

tured | ned~ - (mm) tion | ed seceds -
CL.C- 1 8- 8 < 35,0 . = 0 4 C.C
Sriom- 2 38 7 30.3 - O 0 0.0
CiC- 3 8 7 38.3% & 0 2 0.C
Cil- & 3 a 34,5 + C 1 C.C
Ciul- 5 8 8 33.9 + 1 p) C.5
CLC~ & 3 8 31.4 + 0 3 0.0
Cil~ 7 8 8 31.5 + 0 1 0.C
CiiC- 8 8 7 %3.9 P 0 0 C.GC
Clli- 9 3 8 32.1-7 o 0 3 C.C
Cil-10 3 -~ -8 33.9 = . x4 3 3 1.6
Cio=11 8 8 33.8 ++ C 4 C.0
Cuc-12 8 7 33.6 e C 4 0.0
Cio-13 3 . 7 - 31,3 - G 2 C.0
CuC-14 8 7 . 33%.1 ++ 1 3 0.6
caC=15 a 8 3303 e C 3 C.0
CifC-16 3 g 32.% +rt 0 3 C.C
Total 128 122 33.8 5 39 C.3

1): Refer to Table 36.
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Fig. 14. dybrid seeds produced by ovary
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Table 54. Norphology of leaves of the hybrid
plants obtained from ovary culture

: Shape of leaf|Leaf thickness Leaf surface
| A
| Plant Fa0
? Notched Round|Thick  Thin |Rough Smooth
, :
i 2?_: >'¢ 2): A *. *
4% x 4x x* * *
2£ x U % s s ¥ =
2.}_[ X Ll-:\' ¥ * *
4% x 2x * * *
4;_{ X 2X 1 * ¥
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Table 55. Conmposition of the White's mineral
solution used for the culture

Inorganic Milligrams Inorganic Milligrams
; salts per 1000 ml salts per 1000 ml
| 1gS0,.7H,0 720.0 Fe5(50,) 5 2.5
Ca(N03)2.4H2O 300.0 Mnsoq.AHao 7.0
Na2504 200.0 Zn804.7H20 3.0
hh03 80.0 r[sBO3 1.5
XC1 65.0 KI 0.75
NaH2P04.H2O 16.5
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~~ Table 56"'COmpbéltioh of media supplemented
with coconut milk and casein hydrolysate

end used for ovary culture - m
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_~ Table 57. Composition of media supplemented
— with casein hydrolysate and yeast extract j:'
and used for ovary culture

- Yeast extract (g/1) :;
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Coc@puf milk (%)
oA . 0 10 20
0 & o H 0 1 2
k3 5 500 s gy 6 )
| Ll _l e L L _ M I
C N o
Table 59. Cross combinations: used in ovary culture
for producing interspec}fic hybrids ;
B. campestris B, oleracea :
Year  pivar | ) culbivar - - Reference
T ) - i
Hatana ' ' > Bucdéession J{Figs.56,60{511
Nozaki- _ . Nakano- : -
1969 hakusai - - b . the‘~ o FlE’;S . 56,60 I; 521
Kanamachi- Nakano- o X
kokabu wase Plgs.56t60&65
4.____'__—’
Nozaki-~ Nozaki- o .
hakusai wase Figs. 57, 604 o
Kyoto- Nakano- . -3 4
1970 hakusai wase Figs. 45605/
Wase- Nozaki- s .
g komatsuna chusei Figs. 58,607, bt
i
i i -
; li:ﬁﬁ: Succession Figs.g&éb457
: _ R

o 7876__‘

Table 58.
with coconut milk and casein hydrolysate
and used for ovary culture =

Composition of media supplemented jmx
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Table 60-1. average length 3 /;\ a A T '1,%‘7%&;
of cultured ovaries o
= 27 1 2 55 1P
No. of  Av. 