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Fig. 1. Diagrammatic illustration of onion bulb.
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Fig. 3. The morphological state of composing
leaves in bulbing period. Remarkable
difference appears between the fourth
and the fifth leaf.

1 1 i L L 1 1 1 h

Qutside Inside
Position of leaves
Fig. 2. Seasonal changes of the leaf length
during bulbing period.
1:May 17, 2: May 27, 3: June 6, 4 : June 27,
5:July 7, @:the youngest appeared leaf.

Table 1. Process of bulb formation in onion plant (variety Imai-wase,
seasonal changes of number of leaves showing in Fig. 6).

Date of | Plant [Diameter | Weight [Number | Date of | Plant [Diameter | Weight Number
observation! height | of bulb |of plant ‘of tillers llobservation| height | of bulb |of plant |of tillers
1961 cm cm g 1962 cm cml g

Mar. 31 15 1.3 — 1.0 Apr. 17 28 0.8 6 1.0
Apr. 15 31 1.2 10 1.0 Apr. 30 37 1.1 14 1.0
May. 1 40 1.5 19 1.0 May. 9 53 1.8 34 1.7
May. 15 57 2.3 50 2.0 May. 19 64 2.2 57 2.0
May. 31 67 5.3 152 3.8 May. 30 70 34 93 2.8
Jun, 9 66 6.9 217 54 Jun. 9 74 5.9 218 5.3
Jun. 19 65 8.1 301 438 Jun., 19 77 7.9 281 b5
Aug. 5 — 9.3 285 5.3 Jun. 29 68 8.6 327 6.2
Jul. 9 66 8.6 282 7.3
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Fig. 5. Seasonal changes of the number of composing leaves during bulbing
period (variety Imai-wase).
P. L. : protective leaves, F. S. : foliage scales, St. L. : storage leaves,
I. L. : inner leaves within the first tillering node.

Table 2. Mean air temperature and astronomical day length during
growing period (at Tsuruoka).

April May June July
Early [Middle| Late | Early [Middle| Late | Early [Middle| Late | Early

Year

Maximum 14.00 149 151 17.9] 215 19.8 19.8] 20.6f 23.21 237

1954 Minimum 4.7 7.0 5.6 8.9 9.3 11.6f 134 137 159 174

Average 94( 11.0, 104 134 154/ 157 16.6] 17.1] 19.5 20.6

1961 Average 6.9 119 124] 17.5| 16,5 165 192 18.0] 232 24.5

1962 Average l(i.l 104 11.0| 137, 156 16.6 187 184 185 222
hy

Astronomical day length 128 132 13.6] 139 143} 14.6| 14.8) 14.9 14.9] 14.9

e 3~ 4ERORMENIHE B L b0 L Bbha, £ NLIFRIEL LicHE
O—EEE OBIEL BIPE LIBEE BT 5 2 LBy bhvie (5 6 X).

19626E I JTBIE O TR MIN S BN I N2 Wi WD & & 3B bz, T ORpRE
RPN 2 & 13196246 5 B OKIEMNIBLEIC I REN STl L Bbhvs, hBE
2 K0 IR ORE, AEMEZ 22 L, FHKEMI6CC. HRF4RFEI% T
PEFG S N T I ERTERL O 7o D LB I IR A8, TRIEIC 70 B & D BB WREIC b 7z
DT\,

EWHOEIOR(L UM ITZEMRE (BRkE) BRI 5. Mann W = v =7 04}
y HEATH #1327 = 2 X TEHHER/EREOMN 0.5 LATIC i >Rl & B & 22 72 BRIZ L)
LT\ 5E6529895), AMBEDY w2V Th 5 AP HEE/RE 83 Cic
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Position of leaves numbered from outside

Fig. 6. Seasonal changes of the number of composing leaves during
bulbing period (variety Imai-wase).
[—— Foliage leaves, -+ | not appeared foliage leaves, | | inner leaves within the storage leaf.
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Fig. 7. Seasonal changes of the thickness
of leaf sheath during bulbing period
(variety Imai-wase).
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Fig. 8. Seasonal changes of the number of parenchymatous cell layers in leaf sheath

during bulbing period. 1, 2+
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Fig. 9. Seasonal changes of the diameter of parenchymatous cell in
leaf sheath during bulbing period.
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M TRIRORFREE R E 2 SIS, NEROJFEIEXRIBS 55T > d 5.

BEIRIC X U BRIGARZES L BRE L oM oFHBZ R 5 &, BRE L 530 >HNER L oo
FHRAREE 0.59, NEEZER L OAHBAMRENE 0.68 CHICH B O EMHBOBRIcH 5 = L 24
bz,

Ui LTI 4 U B2 M LT H 5 L5 1 IREN S AE K E TR v
NL1EERTE CRER L N E ORICEMZ L A ¥R BN DT,

JEIED 5 b YT OWINCH DEINNRIEE L, FhooEKEL OMiIcZAEEL

Table 3. Relationship between the bulb size and state of composite
leaves in bulb (observed on July 25, 1954.).

. No. of | ;
. Diame- | Bulb  [No. of leaves Length of Thick-
. Weight diameter (without T. N. leaves INo. of-No. of inner leaves
Variety ter of within . ness of
of bulb — st L.l T.N. |A+Bjtillers T
bulb | Height | F. s. |St L- Li [ b | o/t | St L.
(6 (B)

g cm! cm| cm % mm

292 8.8 14 44 0.3 10.6 109 7.3 | 5.9 5.6/ 47 5.6

161 7.1 14 3.3 14 10.0 11.4f 51 | 4.7) 3.8 28 4.8

Imai- 99 6.1 1.3 3.1 2.5 9.0 115 3.7 | 3.9 31 22 3.9

wase 78 5.7 1.3 3.0 2.6 8.7 11.3] 3.8 33 25 20 —

54 5.0 1.3 24 3.6 8.0 116 3.3 | 2.6 2.0, 22 3.3

47 4.6 1.3 1.7 3.6 7.6 11.2, 3.3 — = — —

Aichi 162 8.5 2.1 5.3 2.6 7.9 10.5] 4.0 | 2.2 1.5/ 36 5.4

“'}]1‘.' 119 75 2.0 4.0 2.7 8.0 10.7| 38 | 2.3/ 1.6 32 5.2

s 93 7.1 21 | 32| 33 7.2 105 34 | 1.8 1.2 34 5.5

F. S.: foliage scales, St. L. : storage leaves, L; : length of the first leaf in main tiller,
I3 : length of the third leaf in side tiller, T. N. : the first tillering node.

275



12 Wk in s () el H3%

FARE AR v,

PAED R & AR IC > CHE Lok,  HBEIER & BRE M o B #%#13.0.36 (P<0.01)
Sy T OB EES X BRE R o FE R E30.45 (P<0.05) T, ALIRRIXSHBE AL R oM
K E O SRR BRI 23RS b vz, RO BFIZEME OHE LB bk,

SER¥ DEREGIRIRTIR 5 ~8, BT 2~4 TREREEL L, BREL Ok L 0
XA EAEAR b .

IST » . 8)- ®
B
12 5“\)\“"u ;i_,:z 7 ®e
T ek o o
i R e eee
i - S dlemm € €@ o 69
Aichi-sh! Z il es ee
10—
{mai-wes? % 2 ® r=+0.75 P (0.001
:__‘ 1
9+ (No. of leaves within tillering node) ] 5k L]
§ By 4F °
8 8r d'g 3k © 909 e (X ]
- Zn ZLﬂ @& oo ©
5 7+ Aichi-shiro-B
° . 1re r=-+0.68 P {0.001
g . Z 0
*g br- Sapporo-ki f“‘ SL- ®
y @ = &
Z g o 3 ite ® r=—0.77 p {0.001
52 slae @
aF 2F ets o0
4 By 1F ® oo @ °
. b
) 0 e —e0—
3 z3
5 qf/)ﬁz 12k e e
(No. of foliage scales) 5 . 1 ®
; SE 0k ) ° 4 P )
1 i 1 | ] | “g Je @ %
50 100 150 200 250 300g O:_a 9 ‘ @ e .'
. [
. o= gk r=+0.59 P .01
Weight of bulb A el
" 10. V. | diff 50 100 150 200 250 350g
ig. 10. iet ifferences in relati i .
ig arietal differences in relationship Weight af bulb
between the bulb size and the ) . . .
number of composing leaves of Fig. 11. Relationship between the .bulb size
aiiioni Bulk and ‘the nu‘mber of compo§mg leaves
or tillers in a bulb (variety Imai-
wase).

Table 4. Differences of number and size of parenchymatous cell in leaf sheath
among the bulbs of various size (variety Imai-wase).

Quter leaves Middle leaves Inner leaves
*|
Diameter Diameter of| Thickness
No. of layers! .
of bulb |of paren-  [patenchyma of leaf |, B c | a B c
chyma cell [*¢ sheath
(A) (B) (C)
cm| o # mm| | 4 mm ' #  mm
10.2 24 336 x 288 54 36 | 304x256 | 7.5 34 288 % 208 6.2
5.6 25 352 %272 5.2 27 | 320%x 272 5.0 24 272 x 224 5.1
4.3 18 272 x 240 3.3 26 256x192 | 4.6 22 256 x 176 3.2

* Number of layers of parenchymatous cell measured from outside epidermis to inside
epidermis at the equatorial part.
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Table 5. Materials used for these observations.
Year ‘ Variety Producing location of bulbs l E:‘E:S?f
1953 { Imai-wase Tsuruoka, Yamagata pre. Jul. 6
Sapporo-ki Sapporo, Hokkaido Sept. 10
Imai-wase Tsuruoka, Yamagata pre. Jul. 14
1954 qup_oro—.kl Sapporo, Hokkaido Oct. 5
Aichi-shiro, Atsumi (A) Akabane Atsumigun, Aichi pre. Apr. 30
Aichi-shiro, Chita (B) | Yawata, Chitagun, Aichi pre. Early May
Imai-wase Mikawa, Higashitagawagun, Yamagata pre. Jul. 6
Imai-wase Sapporo, Hokkaido Sept. 16
1956 (! Sapporo—ki Sapporo, Hokkaido Sept. 16
Kisakigake Minamiazugun, Nagano pre. Jun. 25
Osyu Kogota, Miyagi pre. Middle July

WAL RO J5 kb o C RO BBFRIZES, Y, OB S R GHEIC 2 TfF o
fo. MEREFRHC OV CAFERI AT ST b O CR—E B ICHZE Lz b o T,
SRR ORI D 72 75 B < CERE Ok Bk & Mk L.

BE R R

5 6 KB L OHL2KIC L FAERICIEZES TS b h, HREREO B RO 1 F5E

sz o,

7o b 2 EHIRRIR S HBAEICHANIREER YOS SR Oz 2h 2 ~ 3L v
N, FEREEA D Z O THEPOK, LI TIEROBIMBOIED b AR R £ CoREHX
ML D2, FEROBES IS 3, HEHRETvTh 20g BET, WhITHE

Table 6. Varietal differences in the state of bulb composite leaves.

Diame- . |No. of leaves |No. ofNo. of [Length of Thick-
ei Bulb dia.!” . . ofibulb compo-
Variety Weight ter of / without T. N. lleaves [leaves I\_IO Ofnent leaves |ness of
of bulb Height | = 7 within within iillers |~ — —
bulb cight | g 5 |st. L. [T.N. |St.L. | b |t/ |F.S.
Cog cm cm % mm
Imai-wase 99 6.1 1.3 2.5 2.5 9.0l 11.5 3.7 3.1 22 3.9
Sapporo-ki | 104 6.0 11 42 o7 117 (24) 26 41 47 32
Aichi-shiro B 93 7.1 2.1 2.1 3.3 7.2 105 34 1.2, 34 55
Imai-wase 161 71 14 2.8 14/ 10.0f 114 5.1 3.8 28 4.8
Sapporo—ki 167 T2 1.1 5.7 0 12.8 (12.8) 2.7 5.2 63, 3.2
Aichi-shiroA| 162 8.5 21 3.3 0.9 10.20 111 5.7 2.9 38 6.5
Aichi-shiroB| 162 8.5 2.1 4,0 2.6 7.9 10.5 4.0 1.5 36 5.4
Kisakigake 168 74 1.2 4.3 0.2 10.0f 10.2 6.3 - —] 3.7
Osyu 166 7.3 1.2 3.9 04{ 107 111 5.7 - — 4.1
Imai-wase 123 6.8 1.5 2.8 04/ 11.8/ 115 44 — —] 3.9
(produced in
Sapporo)
F.S. : foliage scales, St.L. : storage leaves, T.N. : the first tillering node,

Iy : length of the first leaf in side tiller.
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Fig. 12. Varietal différences of weight of composing leaves in onion bulb.
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Table 7. Seasonal changes of the number of composing leaves of bulb
during storage (variety Imai-wase, bulbs weighed 42g).

Date of No. of leaves without tillering node 211(1)6': r?lﬁglesggz ithin Percent of
observation Bulbs not | Bulbs sproutin

" ,vP‘ L. F 5 % L sprouted | sprouted b 5

%
Jul. 10 2.8 1.7 3.6 7.3 — 0
Jnl. 28 — 1.2 — 7.9 = 0
Aug. 28 3.2 1.0 33 8.3 — 0
Sept. 5 35 0.6 3.5 8.8 = 0
Sept. 20 3.6 0.7 3.3 9.9 10.6 2.9
Oct. 5 3.0 0.7 39 10.7 = 6.6
Oct. 20 3.2 0.6 4.1 11.0 13.3 114
Nov. 20 3.8 0.6 4.2 11.6 13.9 61.1
Dec. 20 2.4 0.8 3.8 12.8 — 79.5

P. L. : protective leaves, F. S.: foliage scales, St. L. : storage leaves.

ST ONEERHEME A 2RI A HRAETE S AP TATI A LAEEE— Fd
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Table 8. Seasonal changes of the number of leaves within the first
tillering node during storage (1956).

17

Vasi Date of No. of Number of leaves within the tillering node
ariety .
observation |samples | 6 [ 7| 8 | 9 [10]11!12’13’14 15]16]17 | 18]19] 20 | Average

Jul. 10 29 | 610 12 1 7.3
Jul. 15 35 2/ 11, 13| 5 3 8.0
Jul. 27 33 4] 7| 14! 4] 4 7.9
Aug. 12 37 20 7/ 13/ 11} 3! 1 8.2
Aug. 28 65 2{ 10, 29 17\ 4| 3 8.3

Imai-wase | Sept. 5 56 2| 3| 16| 22| 10 3 8.8
Sept. 20 32 2/ 8 13 8 1 9.9
Oct. 5 35 1 6 11} 9 6 2 10.7
QOct. 20 24 3 3/ 10 6. 2 11.0
Nov. 20 14 3 4 3 3 1 11.6
Dec. 20 18 4 3 5 4 2| 12.8
Jul. 12 70 1] 9| 12| 23| 18 7 10.0
Aug. 20 61 6 20, 21} 10| 4 9.8
Sept. 5 58 1] 2| 13| 28} 11| 2j 1 11.0
Sept. 20 60 3i 8| 14} 15| 15 4] 1 11.3

Kisakigake| Oct. 3 50 2 4 8 111 12| 11} 2 124
Nov. 6 46 1 3 11} 15/ 12} 4 15.0
Dec. 6 50 20 6 15[ 17 7| 3 14.6
Dec. 6 34 11 6] 2 6 12| 3| 2 16.4
(sprouted)

S L7z,

BAOEDEEDORE WFERHKNOEOAERIC X2 TRAHETH I, FOLHKE
HENRMRFEN S AR B 205w AREL T2k,
HIRCINEIEIE DS SHE LS 9 AUGERT 52, ARRITE 2~ 1N
FICE<, ZhonEIFIRKLVEL LS,

Table 9. Seasonal changes of the length of younger leaves in bulb
during storage (variety Imai-wase, 1956).

Date of Room storage gg?;g‘e 5°C storage |30°C storage| 1,.S.D.
observation| L, | Ly | Ls |Lu(length of the 4th leaf in main tiller) 5%
cm cm cm cm| cm cm

Sept. 5 2.8 1.7 1.0 0.7 0.8 0.5 0.29
Sept. 20 3.0 2.3 1.5 1.2 0.9 0.5 043
Oct. 5 3.3 2.7 2.1 1.6 0.8 0.5 043
Oct. 20 31 3.2 3.0 2.7 1.2 0.6 0.74
Nov. 20 3.7 3.9 3.7 34 2.3 0.6 —
Dec. 20 3.7 . 3.9 3.8 34 29 1.5 —

L.S.D.5% N. S. N.S N.S 0.56 N. S. N. S

Wi OREORIE %5 L HIBR O X 5 ICRIETE & o EMREET, PEENIERE
DAERICE D ETHIMCEH L, SV THEICHMOER IS L b >HEBELTIHT 5.
BIE O 8 1 XL K ORAITKET, §3 ~ 4 ERWFEoRANRE MOk,
FIC OB L YOI R S lemPAF CHIEREE 4 U5 EERRM 0% b ik

BIRE .

LI THRHNDOEDERERREFET 22D CEDT OB I~ 4 EORESBEY TH
D, ELZOREGESCKROKRE S TREY, 2 EREOHAXMERD 4 ~ 6 %
DEENFEL Tz,
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Fig. 15. Seasonal changes of the ratio of the
fourth leaf length (L4) to the first
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storage (variety Imai-wase).
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Fig. 16. Seasonal changes of the number of leaves within the first tillering
node and I : {5 ratio in side tiller during storage.
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SN S &, FEOHERIAOENAE % T
2 P oW E TIAERT I CRERTIZRY
1 J//\\<A=, Sept. 5 T A AU EETAZLERLTVS.
) Sf) 60 70 81 W% 2 1 LRSHOAER O e BB 0 & 5 ic, K
B 45 OB 11 AR O I B I R O 3
Fig. 17. Seasonal‘ changes of &y ! 4 +5 (ki)
ratio during storage (variety sl s & F ORIEHIIC > T

Imai—wase).

Table 10. Relationship between the date of harvest and beginning of
leaf growth and time of sprouting.

. Date of Beginning of Beginning of Period of 10%

Variety Year harvest leaf growth sprouting sprouting

1953 | Jul. 6 [Middle and late Aug. | Late Sept. Middle and late Oct.
Imai-wase {| 1954 | Jul. 14 |Early Sept.

1956 | Jul. 6 |Late Aug. to early Sept.| Early Oct. Middle Oct.
Aichi-shiro | 1954 | Early May (Late Jun. to late Jul. Early Aug. Late Aug.
Sa oro—ki{ 1953 | Sept. 10 |Late Oct. Middle Nov. Early Dec.

P 1956 | Sept. 16 |Middle Oct. Late Dec. Middle Jan.
Kisakigake | 1956 | Jun. 25 |Early Sept. Late Oct. Early Nov.
Osyu 1956 [Middle July)Middle and late Sept. II\\I/ﬁddle and late | Late Nov.

ov.

ENFE T HPME LD, — I ARHFHHM L IRFA L T4 7 AR EBEXDHENRE MO
72 BL129)  AGHE OREE, AT OM_ LT #5050 A RHEE % T oS
#940~50 Hic + Xz LA b M o7, 2 ki ORIRFEERR] & (1021003 3 — 5
7 %. BosweLL BEFEBROFRE, & v 3 FOKRYMEM8 BEH L LTw2a2@®, =
NS T BROWIEE C OB & EE LI BB B b0 L Bbhs.
BBHIROBERIFEHETH ST, —HOBRNERZBD THrOLRVERERY S X
TIRIERN L D AR ET 52 L BSERRORED S b hvic. PEROWTSEHATRA o i 00,97, 119,
126) FZERAHD & RFRBFHZICH2 P AZEL T3 Anb IO LRYUARTEEIS
B, ZoZ EIRRRYIME RE T 5B A E T AR TH Y, Ele— BRI & B
LEBAAEEOHAZLERLTVS,

b0 Xdic, #<xFROWHR, RNOFHMLL AT LT, RAOBZHELES IO
EBEERERTHZLICESTRSZ & &, FROKIEMIME R L V491 2 AWM
VI ERRPFEOFERI SMB
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2 = 4 F ORI X ORI B 5 DFge— 4 31

EOHE HEMEOER L ZOMHIFNEE

HisREoER LK
RO X CHHFBEOMEORI, 7 <% FHE > F 0 5 MHOKM b LS
N5z enan e GEISH). Z 05 b REEDOEIIRO K /IR I 2 T—ELEZ
B, flho 4 FEFOEOFIIRO KN Licid & o EBREBE—EL TS, BB
Bltex 455y BRARIC 21 7 BB CIRAB AR IRBA 3T DI e DTN L, 3, /1R T30
~35, 250~300g DI CIXS0HELL LicET 5.

o # ¥ 2~3

e E % OE

o ¥ 2~4

o ¥ 2~3

¥ om 3~ 5 (Fieh & Bigin)
11 N O /NER 38 K U 250~300g
OIROWRIER E 9 A PARE LIcRERT
YHERT BRI ML T e b o L Eb

ha. Fig. 18. Kind of composing leaves in onion
¥ 3xXOMBEIF oYY TELR bulb. From left to right, 1 pro-
WARED, bbb LRI OETIE <, tective leaf, 3 foliage scales, 3 sto-
. . - rage leaves, 2 sprout leaves and 3
SO EBIE D REIERETE U 7z b 0 DML foliage leaves.
OHEERL TS,

Table 11. Number and shape of composing leaves in onion bulb
(variety Imai—~wase, observed on September 20).

Leaf blade length Thickness of leaf

Weight ?ian;e— No. of No. of composing leaves : leaf length ratio sheath
er o i Inner-
ofbubly [T | s &LFMJELS”‘mm ﬁiRshL&LRL
Ligpy L, | F- L |

% %| mm| mm| mm| mm
25| 731 59/ 51/ 1.0, 05

g cm %
285 9.5 5.3 4.7 24 2.7 6.1 7
(85.125){(9.32)| (1.59%)

24 3.2 24 54 9

130 6.0 3.2 24 70| 4.0f 56| 1.2 05

F. S. : foliage scales, St. L. : storage leaves, Sp. L. : sprout leaves, F. L. : foliage leaves,
(9) shows percent of weight.

JEJEZE b R SR S U IREL L 723 T, BRI L EERECH 0T, BliRo)E
JEHEIXERE DHI85%, RPHEEIL9.5%IT Y > T e,

T R UEIERE & A CEERREETIEELE L R R B TE .

WM D % VYT, EHIEORE L, RE L WEE L o PRI E
DIETHHT, FUEIE, W, WBEOBIOLEEN AMEE R AL NS,

B OPFRELER RS lom PUF, H@EEIEmmc &0, 2hb oo
DEEINCIHE L AR L TETHIMCHIET 2. IRELTHEE TV L 0REHS4E
T HREIMCHIH T 52 Lk,
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BN LR L O AEEFOE BRI, ToRERICHIEOL Sz Liks v
F LSO 2 X B CEEET B CLED BILD.
IR E O BRE 2R

BiEto & 5 BRI & R Ui 5 EIOE TR I NS, 209 bAGEEIAE Lic
HETh BN, o 4 HOEIIBRS > F0EEHOEREORRO R TRIEOTHS. HE
FRIEZ DL ) IO R 5H0AEF S - Lic X VED, KBRS 20X 5 ickE o Ry
ZEOETBEZ LICEROTES Lo LB, ZhbOREOIIEHBIE L T L TR
fERERBIE R T DT,

M 3@ O W 2 K2k A Fici g e b o2 ofhE: vz, SREEAPEHRBE R
RO ZEYRET 2 HEE L L, Mz 7y a2 —ARicieeL, fR 2 e b
— AP EEY, FI7A4 =N Eas hx v ) v Cfea L, RN S O EBIRE £ 1775
27z,

LEREEHOEOHE R 1)

PERARRICBY T /2 0HEFToX>XIeybT 5. b 0BEIEERNB2~S
WHOHERN» CEB LB W wRA T, ElL AR vEN L, B
D YTz OIMUDIEDTERE B FLE» bAMRIc BT 5 (R 1-1, 2).

HEHONBETHMR TR S, #FEE A5 L, MITCHETRCES] S hicilians b
v, EESEL & PRI BAENICPERBIC R D, ZORICHEE 25 L, BEHO
MBRAER I 2 VRESTICER Y, Zoicizg { oRMBREAET 5. BRI v Tk
Hil i 2y A B IR & CAT R o UG SERSRS, B85 AL X OSHER RN I 1 R
BB & TR & AR bR B,

IEWE L EE L OB RUTIENZEHE (process of sheath, MANN (& = =7 D4 ligule,
INEDFEEACT5.) OALED SHRT H %2500, HaoEFI0 825 b FHRICES)
THEY LERROER L XA S KA s R 1)

S RBOITIETIZ L, B 1IAETIXS. H 2R8I 8. BT 1~ 2 F o3 % n6h
IR EIREMIC X 2O 2 TR, Bvicvndb~4046h 5. WTFhoEORE
b FEZERE I X Ll s <, BEDER L St KB O HEE RO I/ NED#EF RSB S 1
TETHEMT 5. & OFERIN L HE O BRERLIE Mo RIE LR RIS D 75 iR
NHBILD (H123). ‘

Table 12. Number of vascular bundles in leaf sheath of bulb composite
leaves (variety Imai-wase).

Date of Position of leaves from outside
observation 1 ‘ 2 . 3 l 4 I 5 | 6 l 7 ‘ 8 l 9
May 17 25 29 25 30 33
Jun. 7 25 23 29 33 35 34 35 29 29
Jun. 17 25 25 29 32 37 37 35 29 28
Jun., 27 27 33 35 36 39 38 36 32
Jul. 7 31 29 36 40 38 35 35
Foliage scales Storage leaves Sprout leaves
QOct. 10
5 | 45 | a8 ] 12 w0 | 3 | 30 23




4= 3 F ORI L ORI B35 Ui —F 3 23

B BEOEOHE WE]~V)

IR T BRI e 5 L AR AP b SRR OIS 04BN S I,
YBIEOYE L L S I E» <, SMUDIEOTERILD &M BT % £ Tlcid g L
kb, 122 LZ0BADSBEMS 2B ESEAE R OHEE & IR
'3

b ERIE L B3 IR OMIEGE B F Y BN, AN ARk LRI
BoZ L viifaiciss.

DX I RECORRE U e Je B L Wi L DR E IRIEOIEE & ik T B
L, HAOKE SOMCEE b i ERED Y., ERESRD K & < WRESF LA
v,

FEIE O TIRAIOEA B £ ) I E SISO BB L, 138 A YRS
Edkizv, ¥ beRBRE La V.

TS0 OMNIEBIEOEL ML & 5 L K E L, >E0EEMcIz3E
HiaoftHm~0MEIC XLV EFR S A BRELET 5.

SRR IE ORI IS £ < TEL, MARIWIZEE, LEmEOEMME L v F L LR
HEBRAMEEIC bET 5. RECERIPZEM LA LHELEY

THEEE O TERH NI P REERERE O HIME X D /NS B D7 v, WEEHIC 34t i
EL, ¥EREMCIRBECECE OIS Z ORI E CHEET S, 2 ORFIER
AEL, RN THIMCHINT 5.

LB OLEE DML TR TNE {, REICE Y 6-7 J8O M Ly R E
b d, WiHFEOHY XV BZ{ ETCEERRT 5. '

Yo X o iR, Wi, WREOWEBMICIERND 2D, HiEoKXE SR EB
FUAFBBROFEREE (BOR) »oHd L, WL NMOLEERE LRt
NEIELRBZENTES,

BB MEREGIARO X 51230~405 Y, IHEOHERIIIZTEEFRCHKEL TV
5h%, WHHFEESLEHEIEIC S L N OMIES ki R BB OZ L iaic s v, #
wROMPANZRLT BEA LA BND.

PEnXdic, BRI, EFFOF X2 FOE R CIEY 04 R L ER O ILE
Y, Tz ORBREIC UIEESE, RE, WHESCR3 itV ET 58S
ThHI LN, BERNBRCLISTHRD L.

EHOAEMENIEL LHIRSREOMEIC X ViR Y, oIS, ZEHhRigo,
—ISHEH T~ ORI D 22+ 513 SRR L M, S biciF R mEL, R
#, ERAYPEBSNTREZHEL, b H—BERERKL THRBIEVHIEE s 5 2 &
(swelling) 1z X D2 % 60,

TDXO BN 2 RN I REEKBRDBERTGRORAK & 5 2R CTH B0, 0kl
FEZH G TR O, OB Lo THHic BB onmror.

ZOMMAOEARE, ECHEHMA~ERT 2EROMBOER L IZRLES 0T, ~F R
=XV OBAHCEAC IO THELZT T, A—3VURBETAEELEELON
T 1(\7‘5‘1(\(50)_
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2. WEREMRICHEZ 7 CEBICIZE S UWIES S VIR & 75 Y 2 OREFHL ¥4
R+ 5.

3. FEH O B ZEMMI R O BN & AHIBOFEOWKRIC X5, TR lemPy
SAOFEIERFCIENA L E Y, MO SBEBKICIZBERH 570w, FERIEEORE I HEZE
BroMilaiic LY b BRELRSh 5.
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hiz.

5. A THEES NS 6 BIEOIROMARAE L A LR, WHEMcRZERHY, K
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6. ¥~ X FEROWL £ FIEEOEROAEC L VY, v CHREOEELENT
WL, BEEREEAEEE L.

ZDXH BIRNOEDEE L HEO ST T o FIEOHA bl L1 $%40~50 H E»
SIRE Y, HIMCEEOTH T RN OB AL RGE L VAR O Tch s L
BUbRie, 727 LRI X 2B RITHYSES L,

PibD X 5ic 7 = 2 ¥ ORI & ARIRBI E oMiciz RERERD B,

7. 2 AXBRGIRGERE, RS, ORIE, WiZENR X OWERES SRS, b
DIEFCEITIFE-E LTV 5,

8. HOMBMIAHMALIT oIl EoRBIREMITAR N, S 3EAHDKRHN, &
Hoic@d bh, EOBFICHLES>TETTBZ LARLNL, IFRERSEEC S
EHHILOBOBMA R 1L E D, AR E CIRBROZ LW RIBOMC 25, 7
BEEMOMIBEI MO L Y £ <, FMMZAFICKEY, CORRERIIEET 5.

BZFEE DOZEL OHIMBCR MM D K & & VI RREE & B & O PRIREETH B 2%, FE
HEYIREES, >X0AEWICIIERAOMEICR S LI VEEL, O/
FRE RSN T 5.
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MERE RV T, v AXREPEBOLL L OB L > TS Twa 2 L %1
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LEERBRELOLOLEEIONS.

2 TABIRB T, HEEH, AFHES D 5 I RIE b o BBz oo
W, f RO Bk, B RO, 7 o CNCERITER O IRESMS S, B
FRIEEDTGRE, $ie b OV IRIERIFISTIHMIC Y0 X 5 WBET 20 1c » v TEBRY 71
v, EOBRENLLIKIEZOMOBRSRE OBBREHO T L, +OEE» S IRIERK & IKIE
OEEERMLLY & L.

F18 BEPEZRCLALIVRAFEOBRERORAE L UBHEFH

H 2 2 XEARFBAHIC B TIRIERKIBEHE L Y OoRBEEP T b Tlic, —H#
FEHIELRA LN, TORRES2, SWESH T ZABE6012) 7 = CIREHE R L
EEAOHOEREOREBE BT A2 Lick ), # v XX ORI L BELRN: & OBIR,
3B X OERIEEL & BUR, RIRZ ofhoBG L OBRERN T 2BHAEOLE LD L BbhR
5. D EOENOAFEEITH O

M ELOHE

TR ARG O SN OMT & i v, 19504 4 H26H~ 7 A31H of14fa],
19514813 4 H 1 H~ 8 A15H o M10EEME % 17/ 07z, BHEHMBIE, AL ZOMEFE
5 b AR OETEHEEICHE CREEEA T o7, £AFI—HoEBIRK2RE £
FeWlEF CH o,

ALK O 4 F F U 72 20{ERIC oV THT R v, B OREEENC b 4 _k v R o 208k
SN EFEFT DT, PFEHScoROAFTRE WA L.

I O EHKRIZKROBY Th ol (H13K).

Table 13. Mean air temperature during growing season.

Apr. May Jun. Jul. Aug. Sept.

L|E|M|L E|M|L E|M|L|E|M|L|E MIL
210 227]
194 208

19.5 24.5

18.7

I
1%0m51mlm7

|
mqms
1951] 10.1 m%ws

17.6, 20.6

E :early, M :middle, L :lastten days of a month.

21.9 254, 25.6; 27.0, 25.6{ 20.9] 19.9] 174

I
27.3 27.7' 27.20 24.2) 24.5] 24.7] 18.2

RoE R R

222X EBoEEBEE RS L, A FEMEWICRONS X 5, IREOERED LK
2O WA U CIERAE L, PEESYIATICAERL, UREOES E CRFECE
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SRHEL Lo RS TR+

P P X R
L 3B T BEHEE LB 5 R DR
- [, BESSHEEL, DRI filkic
» - E o xoosegou, SEMARRE
/,_,//25_41////2§ MR S5,
__qf;—ff—t:::>1{///fg T IS e TSR
,://”*\El__—L{///zé m;oTBQMféﬁ,#wl
= s H R 2.0~258 0 HIER RS
*‘fjf///\\\\x X B, Ui LAMEE R
B T e e TR e - BB e EIEHOBEME £ h
Date of observation oG, IR EL
Fig. 19. Seasonal changes of the number of leaves in fiEic 75 o7
onion plant grown under different sowing Ll 6 A TTA~T7H A%
dates (variety Sensyu-ki). «: sowing date EEERC B IR

EZ, 8 A LALME R
BRT WAL L. s OfR L kias 2 7 A% O 9 A T RICEBEOHES T2
LT3k,
Table 14. Bulb formation of the onion plants grown under different
sowing dates (variety Sensyu-ki, 1950).

5 Percent of . Bulb diameter : .

Date of sowing flanks oollipued Diameter of bulb bull height wafic Weight of bulb
Apr. 26 1009 2.0cm 0.88 5.2g
%’/Ilay (]% %88 1.7 0.99 4.8

ay 1.6 0.81 4,
May 16 100 0.8 0.57 2.9
May 21 100 0.7 0.55 24
%[\/Iay Zfli %80 0.5 0.44 1.7

un. 0
Jun. 10 100
Jun, 21 95
Jul. 1 65
Jul. 11 0
Jul. 21 0
Jul. 28 0

ZAZHRE L 6 A10A DARICIRTE L 2 Ko Wi Bk TER N 5 bW 5 FIREED §
DNR%L, S5HA2LE~6H 1 AFERKICBCTHRABOEMS RO, b OEFIZE
RUFEL YL LAERL 9 AP FHICAERERHORBS .

T 7 AILBUBRICIBE L 2RI SEE LB TIR L2 0b o PR T abh
3, 10~118 OEEH F CRIKER 54 5 & 5 7.

PlEo X o1z, 5 A26HBARNCIBRE L <5 A3 B0 IE IR Y 3R & v, IRE
REFREEEL, HE/HE OEIREXE YRS SRREHRFIC ok

DX CEPER S NI A RER Lie i, 2oMHIRHKESHECEAIIML Y
AT AR TALUE T, BEHOBCKIIEICEL, 6 H10H IGRICIEHE L2 K3k
ks T, EIRLE»o%k., Zhid, BRERE Y 2 X055 2BEOHAICE LK
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4= % F ORI ORI [ 5 0 — 3 27
BL0ThLIchEBbIs, BN RV CIE 5 BREL LOWMAENE LT 5 L5
SURH D AO6.6T) L 12 Fo v —F LTz,

1951EDFBRIC BV TH RV VRBRO Z L3k b i (H16K).

Table 15. Seasonal changes of the growth of onion plants grown under
different sowing dates (variety Sensyu-ki, 1951),

Plant height (cm) gg}r’leter (em)

Aug.lsf Sept.4 | Sept.28| Sept.28

Date of |Date of
sOWing) Eetmination, Jun 5 ]Jun.lS] Jul.3 |Ju1.16 lAug.Z

Apr. 1] Apr. 20 10.1 7.1 8.0 8.0 \ 3.5 3.5 54 11.1 1.6
May 15 May 23 6.0 6.4 6.9 11.7 6.3 6.7 12.9 16.8 1.6
Jun. 15 Jun. 23 44 9.1 6.6 5.6 8.7 16.1 1.0
Jul. 15| Jul. 21 6.3 5.7 5.8 12.2 10.3 0.5
Aug. 15| Aug. 23 69| 7.9 0.3
Aug. 25 Sept. 2 10.7 0.3

£28 BEFEDSHEEESLIUBFBCSLETRE

HiEic BT, ¥ XA FOHPRRAEOMEBLMIC L VAL, Zo k5 BEOBEBEN
(o THIURPIRIBRA M S 2 L & Bic. HIFHICIZE  OZMENEE+ 52 HE&M:
PED XL EZ DN T HELBILUD 7 = CHEBMOFEHFERBOEHIC HESR
BrELiEE, BEME LK, KBSOBRRICED XS BELPETE2rERLZ
LickoT, B HR, RREOBHKLOBEKRERFLES bOLEDbRS, %2 Z
b OFEBIC X o THLLGEY, WETROBYREES ST 2 BERLEON
HhorBbih, AERERRL.

F£11H BEABREOEIMENERERESLVBEFHICELIETRE
HHE& L OHE ‘

BIAERKIE O S RAE OB O W & v, 5 H20H 5 6§ 18RI 7~ M A sz
fFlsok., EHABETRE = —Lo by REFT TfThVv, BEX 8.30am.~5.00p.m.
D85 & Liz.

HROEIZOVT 5 Bfic FEEMIES, LD L OTLED T SHMUOZEORER Lich
EbNIBaOESENEL, HEBIORSLOZENS S HHOARRELRD 2.

RN E [T Ol OB R OABTRBICE S 2BREOERZE LN TH 8 BRI
WETERE, ESSRHEE L. R LT HREBE LcBENICEREL, 8 APAERED
5ERIC oW CERIERIEO M A AAE L, F oMok 8 A2LHBIRICHEMT, a v ADH
xR CEOROWFRNERE L. IREORER 7 A3 EmEy 20.1°C, &K
22.6°C, 8 BIXfkE 30.0°C, K 22.6°C Th o,

HORF IR & K NBRRAEHI OBERIEOHAE & M5 72, 10~15H fFic 10~ 12fffk &
WETCHAELL GBE1E, H1K, &FO6KX).

=z B & 7

BB OEAAEAFHERERICSIZTHE LRAEHOF v 21 HHYY
2.0~25 EOHEXIMNBICHIEST 2 (B 1, 14K), HEEMICIERFCIT 2 HEDS
IR EES DD, BRENBR SIS LA B bR 2 HEOMMTILE S, it
THERMO BEC X2 TZOWN HiBARMICSH 20 MEHMICE Lichr i itz
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“Table 16. Effect of short day treatment during the bulbing period on
the number of new leaves (variety Imai-wase, 1961).

Peviod iof short Number of new leaves per 5 plants for 5 days
day treatment | May May May May Jun. Jun. Jun. Jun. Jun. Jun. Jul.
15 20 25 30 4 9 14 19 24 29 6
May20—May30 39 38 33 21 12 o 28 1 o o
May20—Jun. 9 45 45 30 20 15 20 28 80 40 11
May20—]Jul. 8 35 35 35 200 1.0/ 05 45 700 1000 75
May30—Jun. 9 45 30 25 of 1.0 05 15 04
May30—Jun. 19 S5 3.0 3.0 1.0 0.5 2.0f 2.5 7.1
May30—Jul. 8 25 15 0 15 0 0 15 48
Jun. 9—Jul. 8 1.5 15 0.5 0 0 0
Jun.19—Jul. 8 0 ] 0 0
Non-treatment 2.0 4.0 2.5 2.5 0 0 0.5 0 0l 0,

Bold faced types showing the period of short-day treatment.

15 ‘\ ----- Growth of

10 . No. of

N new leaves 4
E N ==y Period of S.D.
0 \ treatment {2
\\
~
B

Growth of the youngest appeared leaf for 5 days (cm)
Number of new leaves per 5 plants for 5 days

20 25 30 4 9 14 19 24 29
May June

Fig. 20. Effect of short day treatment during the
bulbing period on the increment of new
leaves and the growth of the youngest
appeared leaf (variety Imai-wase).
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BEBRBEEOEENENCEEREICS
FIEFTHE HEOHBEIRNOEO A EIC
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B HSM S EEREREY 04 R v B 5 FE M
T30, RERBBEOEANERZ 04 E
TEWEREMHEL, ZOMPEERELLD
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Fig. 21. Upper row shows the metamor-

phosis of composing leaves grown
under short day treatment. Lower
row shows the composing leaves
in the bulb not-treated (variety
Imai-wase).

Fig. 22. A. From left to right, onion plants

of non treatment and grown under
short day, June 19 to July 8, June
9 to July 8, May 30 to July 8, and
May 20 to July 8, respectively.

B. From left to right, onion plants
treated similarly from May 20 to
30, May 20 to June 9, and May 20
to July 8, respectively (variety
Imai-wase).
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Table 17. Effect of short day treatment during the bulbing period

on bulb formation in onion (variety Imai-wase, 1961).
No. of days' : Bulb
i ————=22No. of Falling Bulb ‘ " |Plant {Bulb [Percent
Period of L . dia. : |5 : Mean date
rs(lior?-day Short _‘é‘;g;, i leaves| plants dlameterlH eight weight|weight dec(;fy » of_
treatment | —daylafter [May l Jul8 On the date of harvesting |Aug. | },j, | Sprouting
S.D) 31w (Jul. 8) 21
% cm g g %
May20—May30 100 39 8.7 05 100! 9.1 140 304 258 13| Sept. 26
May20—Jun. 9 20 29! 8.8 4.4 73 8.5 1.27f 288 233 38| Oct. 1
May20—Jul. 8 49 0 8.0 110 13 6.9 1.09] 239 147 29| Sept. 4
May30—Jun. 9 100 29 8.6/ 2.6 95 8.5, 1.36{ 250/ 230 6| Sept. 27
May30—Jun. 19 200 19/ 8.7 6.5 83 8.9 138 301 274 17) Sept. 21
May30—Jul. 8 39 0' 8.6/ 5.0 83 8.7 1.26f 293 262 19| Sept. 6
Jun. 9—Jul. 8 29 0, 1.1 100! 94! 1.39 3037 299 6| Sept. 14
Jun.19—Jul. 8 19| 0 — 04 100 10,0/ 1.46 351 322, 0l Sept. 23
Non-treatment 0' —; 8 1} 0 100 94! 1.33f 323 318 0 Sept. 26
period of S, DIE0> i b 3, i F AR 1 B
e B h--  UHERT, SIEROBE—RERDH R
y20~May o
St B k- BE % CIIERTEARBRAA TR ERIE K AME I+ 5 £ T
aydl~jup. o
. DEAHPHOES IV IEIRLLI DL R
May20~J:1. 8 ]--l“"
‘ ——— bhb.
May3o~Jun. 9| [ __ b-- o e
Mayso~tanas [ BB F-- BR R B SA 0 45 B LIRS BRI R EE D kAR
May30Jal. 8 B "]__ - HLUPFHCHLETHE 7 ~2 ¥
Juo. 9~Tul. § [ o s KLY oL - Wher Bic L7 SHEHOEMLHBRIL Ty
Foran Bl l y M 50, IR BZOHFQL)“J:EH&&EE
Noa-treatment | W _F-- 1170 LR, THEFE O B> UIEESE
U LRTREE LD b 278

123456768610
Number of leaves

Fig. 23. Effect of short day treatment during
the bulbing period on the number
of composing leaves in bulb (variety
Imai-wase).

o aEmL i,
BESEEAT L 72 R 0 4 H VBN I REER I I & 2
SRR IES kI Ok (5523X).

JREIE O B S AKX O R S 2 Tk
ol FbRNHIOTEHE L 20RO
1 @mEORSERELLLEZA, HAMH

EAHLMcEN 2. iz 5 B20H» S LR CAERLEB LXK O 1 HEEDE

SEWFEOR & LV E {FEH 16cm TERAM

ZHIH LTz (E241X).

IO DEOFFRIE 55 L, ERFEERAH» &0 LT H £ THEE & LKA KD
BAWEL, 2hboRB KRBz A>T hozbo b Bbh s (825X). 45 A Qe
WHEINE I Y, ERMIMNECE CTEIER B, FIEOHIEN L6 H 9~

19 H DAREIC 46 B ALER 2 47 75 2 72 [K b M40 X

WM XD FEE HIEE S, BRI, BERED

W HARTEFERE»r 2k, b oXidEH
MR L I RERE LA E RO NAEN DO

W, ERPAOWZFEECE MO F ST X ) B ol (BB17ER, H24H).

2

94



2~ 7 ¥ ORI L ORIRICBY 35 pFgt

DRIz 2 T AT S ERPI D58
HEORIVECHETIHFRIE
A S, WH OB EER
Bignd 5 b o L EBbhiz,

BB5ANRFELIZ6AIHET
SR L, zoBEBSMG2T~
39H BT T 2 ER O Wi ZEH
WX OB L DVEL, ZThbDEk
ANOEDE S Z—KicEr 1ok,

Pl X dic, EORBIELRR
F A RRIERE L, BRNOKE
DERE LT KiE SREZEE S B
Dfe. L2 CEDRE(LORR
B, TiabbEHEREOMEIORE
ERIR & o fic ik B lEn H %
bor#EZOIL., £ ULTEHSEMH
FEEORBRIELEERL, FIRFCERA
MHOMEOREY DAEREIHT S b
DTHDHH, FEORIREL»HEITH
WEBGRM BT L, FRELEB
S CHmIEMERB L, A
ELORT BRI HFIE £ /13
WHIC D, FRHCERA OFEZED 4
RERENS LU THEOHHLES O
LEDbhS.

75 BREH OB O BRI BRIE K
DA+ AR EPR A B i
(B17TR).

B2 BEERIOEBE
BoREHLUCHELEFTET
ok BBEOEENBERT K
SLUBFHICELIZTH
2

BIEEo & 5 ICER DK X SERIER
BREAHA O A ZEHO & HH S B NN
%<, AT H ROy
LZREHSME IR LEESZ L
nabhl, 22 CREASMtCED
PRoE B E TR LA s
AN LRI RE bbb 0L

Length of leaf (cm)

me

16

) =
L A M

—
=)

7 o

r— 100
80

Percent of bulbs sprouted

.

s
"

™~
" Py

L IHI !ﬂ

”ln I

May

May May May May May Jun. Jun. Not

20to 20to 20 to 30te 30 to 30 to 9 to 19 to treated
May Jun. Jul. Jun. Jun. Jul. Jul. Jul.
30 9 8 9 19 8 8 8

Fig. 24. Effect of short day treatment during the

bulbing period on the length of composing
leaves in the middle August and sprouting
of bulbs planted on August 21,

Upper lines showing the percent of sprout-
ing on September 6, 16, and 26. Lower
graph showing the length of leaf. From
left to right, outermost storage leaf, inner-
most sprout leaf and outermost foliage
leaf, respectively.

Fig. 25. Effect of short day treatment during the
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bulbing period on the bulb formation
and sprouting in the bulb.

From left to right, bulbs grown under
short day, June 10 to July 5, June 1 to
July 5 and May 20 to July 5, respectively.
Photographed on December 30 (variety
Imai-wase).
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Fig. 26. Efect of the prolongation of the short day period before
bulbing period on the increment of new leaves.
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Fig. 27. Effect of the prolongation of the short day period before
bulbing period on the growth of the youngest appeared leaf.
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Table 18. Effect of the prolongation of the short day period before bulbing
period on bulb formation in onion (variety Imai-wase).

Diameter of
Trial | Period of short- No. of days No. of leaves leaf sheath
No. | day treatment SD. aft(I;r.%.D. Jun. 8 Jul.20 Jun. 8
cm
1 Apr. 15—Apr. 25 10 ) 86 8.0 04 4.5
2 Apr. 15—May 5 20 S 76 10.5 0.2 3.5
3 Apr. 15—May 15 30 66 9.4 1.6 2.8
4 Apr. 25—May 15 20 66 8.7 0.2 34
5 Apr. 20—May 20 30 61 9.0 1.7 2.8
6 Apr. 15—May 25 40 56 9.2 3.2 2.5
7 May 10—May 30 20 51 10.0 34 2.9
8 Apr. 15—]un. 51 45 9.3 6.7 24
9 Apr. 25—]un. 5 41 45 9.5 5.9 2.4
10 | Apr.15—]Jun. 156 61 35 9.7 14.2 24
11 | Apr. 15—]Jun. 20 66 30 9.7 17.2 24
12 | May 10—Jun. 20 41 30 9.7 11.9 2.6
13 | Apr. 15—]Jun. 25 71 25 9.7 17.6 24
14 Not-treated = == 8.3 0 5.9
Astronomical | Mean air Mean soil
Trial | Period of short- | Weight of | day length temperature | temperature | Mean date
No. | day treatment bulb At the beginning of long day condition of sprouting
g hr °C C
1 Apr. 15—Apr. 25 294 13.6 11.0 12.5 Sep. 27.2
2 Apr. 15—May 5 268 13.9 13.7 13.4 Sep. 279
3 Apr. |5—May 15 322 14.3 15.6 16.3 Oct. 54
4 Apr. 25—May 15 264 14.3 15.6 16.3 Sep. 229
5 Apr. 20—May 20 283 144 16.0 17.5 Sep. 28.3
6 Apr. 15—May 25 331 14.6 16.6 18.5 Oct. 2.0
7 May 10—May 30 273 14.7 18.2 18.5 Sep. 28.0
8 | Apr. 15—]Jun. 5 260 14.8 18.7 18.0 Oct. 10.0
9 Apr. 25—]Jun. 5 333 14.8 18.7 18.0 Oct. 2.7
10 | Apr. 15—]Jun. 15 247 14.9 18.4 19.3 Oct. 15.3
11 | Apr. 15—]un. 20 249 14.9 18.5 19.3 Oct. 10.5
12 | May 10—Jun. 20 132 o149 | 18,5 19.3 Oct. 3.8
13 | Apr. 15—]Jun. 25 203 14.9 18.5 18.9 Oct. 8.6
14 Not-treated 276 == — — Sep. 28.6
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Fig. 28. Relationship between the beginning of long day

period and the date of storage leaf formation or
falling over of top.

— : Period of short day treatment

: Long day period

: Beginning date of storage leaf formation
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Fig. 29. Effect of the prolongation of the short day
period before bulbing period on the bulb
formation in onion (variety Imai-wase, dug
out on July 20).
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Fig. 30. Effect of prolongation of short day period before bulbing period on the bulb
formation in onion (variety Imai-wase). Trial number shows as same as in Fig. 29.
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Fig. 31. Differences in the composing Sti?te of bulb leaves Tt (B31E). =N
among the bulbs grown under different length of - N
long-day period (variety Imai-wase, harvested on D ko, RAKMHES

July 20, observed after sprouted).

THHIRIE—TE BB IR
MHL Y FIED S LRI E B

DERDbNE, Thbb I vAXIHERCET 5LEREGEX 65 &2V 20~30H
BICEE OARTRRESTR S L, £ OREERSEY, HESLRERI%E L

QIk% %, AERICBV T ETHE coE AYHN25~8AROR 2RI A, T
NOR S IFRIED b AR E ORI L Vi R TH 22, ThEFES T
NOBELEURBIBE S R LEDZ L ERLTVS.

EAHIMP45ALLT, 25 B M oSAIRE L iZFEOBPRD D holeZ i,
Fic R B HIFOIER LIc A Bl ge I L IRET 5 b 0 T, RNOTIFESE
WEIBRECOR TSR EERBFOEIL LLETHIZERTIOLEDRS.

B TH O & HIC 5 ATAE CEAKM B WK iR EEREE 1 EIR 050

Fig. 32. Differences of the state of sprouting
between the bulbs grown under
different length of long day period.
Upper row shows the bulbs grown
under long day-length from May 5
to July 20. Lower row shows the
bulbs grown under long day-length
from June 15 to July 20 (harvested
on July 20, planted on August 25,
photographed on September 20).
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Fig. 33. Differences in the state of sprouting

REFEL, BEORENKEHSL X among the bulbs grown under different
UMRIRIC B ZE 38 e at Lz, length of long day period (variety Imai-
Gl sk o wase, harvested on July 20, planted on

M L VT ik August 25).

b5 A EBIIATERKE E OS5 HRAEOE

EAEHC U 4 BB H X R L OMBLH X 2 30 CfTh o7, SHRKE 4 H20H~5 H20
Ao lh Afficeh i 85, 10, 11, B XU 12KMARE A2 X 9 B =— V2 908
BRI X Y B EIT s o7, RERREICHE CEOARIRE, ERH, KE, P
D2V TfT ROk,

ISKERILA Lo B A AEE RO & 4 HI5HSEIC L, 4 A25H 2 524, 15[ (RS
W) BEARBIOCHABREXKICHT T E B L, B0 FBc L CREL{FR ok,

J Period of S.D. treatment

Number of new leaves per 5 days

T T = T T T T
20 30 10 20 30 10 20 30 10 20
April May June July

Fig. 34. Effect of short day treatment with different day length during bulbing
period on the increment of new leaves (variety Imai-wase.)
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Table 19. Effect of short day treatment with different day length on the

bulb formation and falling over of top (variety Imai-wase).

No. of No. of leaves/Diameter | Weight
Day length |leaves |within St.L. lof bulb |of bulb

Percent of falling plants (%)
7

(hours) Jun. 8 On ”(fjfl‘l’?zsg)date Jun30| Jul 5 | Jul11 | Jul16 | Jul.20
cm! 2

8.5 9.0 3 9.3 283 0 20 40 80 80

10 10.2 4.5 10.1 394 0 20 50 70 90

11 10.2 5.0 11.3 347 0 50 60 100 100

12 10.0 5.5 9.8 360 20 40 90 100 100

Non-treatment 8.3 6.5 8.5 275 95 95 100 100 100

ISIERILL O R HIKOEIRIIE BARRRK LY <, R (e (B21R).
B, BRE, BEREORE EHKORRE, RECOCTIAROBE X 2ERE
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Table 20. Effect of short day treatment with different day length on the number
of composing leaves and date of sprouting (variety Imai-wase).

No. of leaves from »
Day length 1st tillering node Itiot'w zfeéeaves No. of composing leaves Mean date
(hours) Outer Inner J of sprouting
leaves {anves T.N. and St.L.| F.S. | St. L. | Sp. L.
8.5 1.9 10.7 1.4 3.3 2.9 2.0 | Sept. 28.5
10 1.6 11.7 1.7 3.3 34 2.0 | Oct. 3.3
11 1.3 12.1 24 3.6 3.2 21| Oct. 2:3
12 2.0 11.0 1.3 3.3 3.6 2.1} Oct.- 2.6
Non-treatment 4.3 10.0 04 4.7 2.7 2.6 | Sept. 29.7

T.N.: st tillering node, F.S.:foliage scales, St.L.:storage leaves, Sp.L.:sprout leaves.

EHERRZSMEOBZERIT VTR NE L, ERBPRLIBRE N, 1536 X U241
FEROHIIBEARHER LD EBI/AEL2Kk. ThHDRI VTR LB OMICHRL
BB O3 SRR BE X VB2 L XA bR, g5, 24EHER T
EIREER Y T K, —HOWHIEE CHT ST A Sl (F21%K). Zhikls,
24R¢ [ B B X CHIRRAMRES NI Z L 2R LT 5.

Table 21. Effect of long day treatment with different day length on the
bulb formation and sprouting (variety Imai-wase).

Bulb Bulb No. of
Mean dameter. | welaht Jeaves No. of scaly leaves | Mean
Treatment date of = ith - = date of
fall oyer | On harvesting without | without | within sprouting
date T. N. T. N. T. N.
cm g

15 hr. L. D. in glass house|Jun. 10~15 3.3 25 5.9 4.7 1.5 | Sept. 11.2
24 hr. L. D. in field Jun.15 44 43 5.5 3.8 1.6 | Sept. 11.1
Non-treatment Jun. 20~25 4.9 62 5.2 3.5 2.8 | Sept. 16.8

B HR0BRE 8 A2 HICHER T CHiFE e A L. TofE, 15, 4B E
OFEHIK XY ERIEERMEE S BRI R E» ok,

EHOBREY BRI LXK OB CRIIZFHOZIZH S Throlk,

% =

BRI TS HRATRER O 72 ORF HESIBEEN %O S L ShTwv 3,

AEBRICBWTCRFAAELLTO 12, 11, 10, 85RFAER 2T 2%, Bohlmk
BoOBH TR AEOEVEBRIE X 20 BE AL LA 0 REWMRY, EosE
E1E, BRI BT,

o 15 % o ik 2405 H RO & B4 Cid 13~15KH B EOHA X U RS RE &
h, PEROBBEML Evicwv— Lk, BRIV TRBRAARU TS 3 izl LR
i BERFEBECERA LR £85I Ty 3 2369, JiitoRBRHEENDAT, 4
< XX ORI HT 5 BEOFEC O TH[ARICBRBEER D20 Bbh b

DEofE»bHsd e, BEREE D CREREETWE 3 ARN&MLE, RESR
RHEEULEEREDTOHAEL S, AEOEECH 2BERH L CRICERL, 20k
WX FOWMEBIC LB LIELDOLEDbNS, HAEREDOHEREIERERRE OWRECHIR
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b OCIEERAG R TR 2 2 L QUBBDREEOBEAD L BbIvs, I LHEOE
FORBCOVC U ARROZICE T (LR E DL, [AHCARRMWIES O 7o DI b E i
Bl >V O R 2 BN D 5 5.

BB 6\ TR W & O A el LcsRZIEIAMIBE S LD & & & A 7ehs, 15,
245 H B O BRI ET 72RO FEIE BERBER O L D x> TR,
CHIEBRAAR LYV EICEHOLM4T CRIREEARA B RIGEVE BT X (i
S, LIRS TRIRICA SIS, o AWREEY L R kol L Bbhva.,

£41H HROBORHMNOXE

fE R O—EIcd UH RO LziGE, BERISICRFTEOED bhbaflb L v, i
HUTRBTCORBET 2R L YL < 26 0 Ty 5AUSBSID, 7 < X X OIRYRO B
Atk BRSO RPTHEC 2 TREREBR S R s 4 b iz,

ZZTCHTRAXONI e LERREZ T, OREBERETS Lk, KT
RO EE P D bR LRI, ZOfE» bIRIEREHNE R 2R E#s &
bTCELLOLBCRERETR Ok,

&L UH &

1961481 FAEFKIR & O RMNIE (HIRFEF) 0@ 5 b 2 Vic 3 > L i40f@E % v,

542075 7 A 8 HOH LW A ETHDOYICK L

TEBELEE TR oM. WHZBCERKL KY =F L
C VOZESEMT A XY 85I REIC L

AVER BRI AR 1 FEERIC T A B T B A B o T s

COEIHRAETRB V., Zh b 035 A3L

B 3 el e i Al 6 B 12 B i ik &fFR R T

7o, KERS W v A BRAR N (X BT HEEN L E Y

BIGA b B RREEHEA TV e,

19624813 RN B D R 72450 > ®i & Bv, 5 A18R
..... ~ 6 A18H DEIRED H I HEL TR BB 21T 5o

cm
12

10

—~—— Treated part

~===Not, treated part

Growth of the youngest leaf

5 fo. T OEME2RRICTRTERK R, WK S
E AI8H 3 X 030 A 38 & Wk L7e.

gz‘ FHE AT I HE U3 o A BR G, BHRE, BRoE, Bk
B W i, W3S o TiT ROk

L A SRR & F

1520 25 30 4 9 MW 19 2429 ¢

HEH B TR oIS Mo i

May June Wy RS BT AMR L, 6 1 BRIIE & A LR

Fig. 36. Effect of short day treat-

ment for one half of
a tillered plant during
bulbing period on the
increment of new leaves
and the growth of the
youngest appeared leaf
(variety Sensyu-ki).

FHIZE Lo, L LRI—HRO 5 B ALEER I v
PHARH20~25 A G & HidE & MEET 2 @ik & 4 Ui,
ZOFEE, %A B O AZEROTMLEEIC 6 A
THRLA%ES < 7507 (#536]K)).

OIEA R BT E, MR E b 5 H LA
L6 AW CRMEOBICERR SRR,
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% 0 F DR/ X O KR B B BT — 3k 41
S FALBIRE 6 B TR LARR O 3EA: B R 3
LR UIe, Zoffd, 56 A QUi i
Lﬁﬁu%w%%oﬁﬁﬁ%#%oka
2%, MRAVEEEE SERIEE R W T v T
(%Wl) BHNEE AT 23 LV
B N7 FRIZ SIS D ER I e N ERE AN &
LHEETH k.

~ 8 H21 Bk & Wit CHEIR DL % #-7c
Fig. 37. Effect of shorl day treatment for fEE, P AESoORFEME ST oLy

one half of a tillered plant during -
the bulbing period on the bulb MR A S H AL LT TR Bk L R B
forma.tlon (variety Sensyu—l<1). <, 9 A1 Bicii25% oAz L.

Showing the growing part under :

short day treatment (left half) and SO OME 25 THEMATIEAS, S0

bulbs grown under natural day R

length (right half). Photographed Oﬁi& 25 LT U e B8, ACEE

on July 8. Sfthic B o T KIS VE R 7 i T L
Tc. Ltf)")’(%ﬁ?*ﬁﬁﬂﬁkﬁﬁ%:kﬂﬁ LCREBLDYZ Lix b ok b0 Bbhs (8
22%).

Te 3508 B ARG & S H A LB R, i LRI T 5 b o gk,
Table 22. Effect of short day treatment for one half of a tillered plant

during bulbing period on bulb formation and sprouting of bulb
(variety Imai-wase, 1961).

gilzigeter }l?eul]gbht Percent |Percent of sprouting in field (%)
Treatment On Tarveaiing | of bulbs I iSept. [Sept. |
e decayed [Sept. 1Sept. 6Pty SPY, foct. 1
em! cm %

Not separated |S.D. treatment 6.5 6.5 29 22 44 56 89| 100
plants Not treated part 7.8 6.6 0 0 9 23 82 | 100
Separated S. D. treatment — — — 29 43 711 100 | 100
plants Not treated part — — — 0 0 36| 100 | 100
Not separated — — — 0 0 36 95| 100
Separated  [of freated Y —| ol 18| 50| o1 100

19624F 0> 45 H WLER 15 G ik B R 2348 03 1> o o 7 b 4 H W 0 BL 38 H3 38 | < T dp o Te
DS EHHERISE O B A8 BT, 75 4 H ALK 1 ALK T b~ b R 38
¥4 <, BHBIAE L, BEHMT R RE» oK.

5 H18H 36 X U85 H30H LA DMk Yesy DHEE % BYBR U 7o ik Ak U 7o BRid 0A0L30 o fih
DY LV INE L, SHEEELBEAORIIEBINE 2ol EsdowoRsE
BYZE U 73 & LB 2 & A2 U7 RS 00 > O 2RO B A OER X b /h & o
7. LI > CEHOFET 5 Z L3S0 SHOMOEMOIREKIC LB L2 B LET D
DLBEbhd (523%)

IO OBROBEIEDIEAE H 5 L, HA LI B X OBBER OBRIZIEIER,’ £ < fr
WIER LD Vi olc, ZhiE. BROGT O E RPREORER L OBIEA AT, HHIK
PREX ORRER RS ER AL XS5 b0 L Bbh s (§38X).
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Table 23. Effect of short day treatment, defoliation and foliar spray
of MH solution for one half of tillered plant during the
bulbing period on the bulb formation and sprouting of bulb
(variety Imai-wase, 1962).

Main bulb (treated part) Side bulb (not treated)
Treatoent g, "t [Plant [Bulb [Y4% No. of[Bulb  [Plant [Bulb |Yican
leaves diameter{weight weight s;routin g leaves |diameter|weight'weight spFeutig
cm, g 8 cm g g
Not treated 5.6 7.5 198 [* 129 |Sep. 18.6| 4.3 6.2 122 -— —
S.D.T.on half plant 7.0 5.7 135 86 |Sep. 13.3] 4.1 6.4 135 103 |Sep. 16.5
S.Df. treatme:}ft 5.0 5.8 109 [* 70 |Sep. 11.7| 5.0 5.0 76 Sep. 11.7
Defoliation o
ol half lilant _ 5.8 80 74 Sep. 21.3] 4.6 5.7 100 80 |Sep. 21.0
Defoliation o *
?}1’016 lant | 4.2 38 % 26 Sep. 13.0 34| 19 Sep. 13.0
M.H. foliar spray
on halk plant 5.2 73| 165 [¥ 123 | (10%) 4.8 7.0 | 128 (60%)
L.D.T.on half plantf 3.3 4.8 59 54 |Sep. 13.3] 4.1 4.0 40 34 |Sep. 13.6

S.D.T.: 8.5 hour short photo period, L.D.T.: 24 hour long photo period.
* : Mean weight of main and side bulb.

N e L b SRR “ BN OBIHHIC B LiET
R N L BERLY, AHOEEEMBL
(o T D L R, EHAEOBA &Rk
T R ) BIHIANBI I b b &
O A . TSR & iRt S e, Bk
(Derunanuu ::_—:—_:’—;;;-J ____________ " DNy DIELY & BUER L I X DR
Defoliatinn (:::Jm;:::} __________ N BN VBT BeE & A BN
F.S. :\‘l. L Sp. L. Foliage leaves fl- 733 ) fC . )
P, T TRTE TR S MR 431 M 47

Position of leaves numbered from the Ist tillering node

BT A N RAE X D A U
Fig. 38. Effect of short day treatment and defoliation E5 ‘{)ﬁﬁ%%ﬁ;@ <, MHoEHE
e o e o S Bl L BB b
bulb (variety Sensyu-ki). Loz, :
BT OO T 5 E O B ERE B R T e olclcw pH b nT
ol
PLED X 512550 Do #8013 BB OE CHIMECHE LS S b Th Y, MH
DREBL IR T bR CPEFe B IR BB R, LELST D Lickkoss i
A &iFic Lcla, HE &7 oo Bl SLERR O B8 A 3 L A ERT T, £
WS IERDOFBRIZ L A Y DT B L RS EFLKEFR L, 20X IKBERED
RGO REASEMERICIE L L 8T mbhhbo L Bbih, #<A3X 0Nk
ZRWTHE, VWhYsHERKORFMERS 20 L Bbhik.
FIE WEFRPORRS L CELET B0 NEARBREOKAR LU
Bk LITTHE
DRI O & < A X EBEH OIS B EE CHROEKR BRI B3, Zh XY ESRE
NI LD T AR O MR B = L 23 L B AT B (22,28,53,60,6L,119,126) o 7- it
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LT BOEBRENIROTHHIZEBL T B2 EBMON T30, GL8- e, 0BG O
BB P TR L, D T HEC SV TL R BRFTORHN S 5.

BIFED & 91 & < 2 ¥ OIRIRIEERIGRRIC 72 > THE A BIGR T 5 2 ST O BIS b 5k%
REBZELObDEEbNID, YL bAREREZITE, BREREORFO S 6
LR R R AT,

MHRHLUHE

19614F X HBIRIE O S HRAEOR ZFEL L U, BiBEoMIBEIMEIL L b Ao b lfk L
BBBIRE HESHIET S L b S [EEE 6 B 5 BICli Y, Eoxo k@i L%
BRIFE Lz, 2hb0 ¥~ XX ETHRN 1~ 2 B8 EER A 5 vz, SRk T
WETHICcH D7 H 8 Hicil L5k & 3kic 8 21 B BSHcHfHT CHiZRRI 2 34 Lz,

19624E 13 4 H BAEDOYFRIEO ¥ v 2 ¥% 5 H25H~ 7 H25HOMI0H s X2 THIich
Te>THLES, KBIC X 252 OO 17752, BRI BT RIHL40~43°Co
BURBCRERN T 1 B R =N 3 B, MR T v 2 — 20k LD
KICEN LBER M 2iRCESREB L, CORENCIET TRE L., SB5IKO
#HZ 1~ 2B T TAHGBICE S, EARKIZOWE TH 1 mic T4 A EiC L,
30°CR L E TEARN THTE D FLHE L.

MEBRORIBNOBEICIES TR L, BSEMAXE 8 H25H cffty, hEniis,
JER DRI 2 A Ule. BRAERRIEOFAZ 7 A30H B XL OHiZER KX D 5 ~108kic >\ T
AL,

TR

WEFHERCLABOBRES L UBEREORR HoOKE X7 AISH % gL
WEFTREEARE L, EHEIZ6HISH £ CRKEICHA Uizt 6 H25H %3015 =%
AEERY K3 Sigr ok,

b ORI 6 H15~20H T 2
=D T, ERIEKEEHR#%20~30REHE T
e EH OMN SEERITH S Z L avm
67}17&. D lﬁﬁﬁé;}g@g&ﬁ(w,m,w,lw.
126y Rk —F+ 5 (H3H, FH24K)

B0 BROWRIEORMHE A2 L, 4
oW OFEFNI S FEDOREFEIC L Y 5 A
THLAEE 1 7 A Y VA 13D L,
553 N BB FHEE D S3fbic X
DTHERETLIHIHAYY 3~ 4ZE8M
Lz, L L 7H EAURREEMS A S
otz b OBEDOTREEM D E

Liog

=3

Weight of bulb (black), weight

of top (white, right side)

Diameter of bulb (left side)

gt f
i i
i i
it I
i J Hil

B %@%E_g?'f[ﬁ@ﬁ(ﬂ & Hbk ’ ﬁiﬁ}ﬁ oL i i fi H (i
B 35 SEC MR >\ SR, SR
EEECRE L AR Bz, L Fig. 39. Seasonal changes of diameter and
ML 6 AL OB ixE L <7< weight of onion bulb (variety Imai-

Y, HESICE VML E wase, 1962).
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Observed on Jul. 30 L CHEmBE O E > T iz
May 25 c.:ﬁ::::)———-: (5540)).

Jun, 5 :h::::}——' TRV e g -
Jun, 15 | e—— - R ] Bﬁ;j:ﬁu & ﬁb%{&@*ﬁﬁﬁ%@%}%*ﬁ
s T = = = = Yt KT 5L, BXEDHIFicp
31;1‘1 1.; l::m:.:_:.:.l_—‘ o Tfi}?l}ﬂ%ﬁ@%’?ﬁﬁﬁﬁx% 9
Date of I":ﬂiax‘e se:ﬂm' 1§ S'L Sp.lL- Foliage leaves WERINUL72Z & BB b e
harvest Outside ? 2 4 6 L 10 Inside 7C 7“/%9" ) ’[.{“ivc- }j: ‘3:‘ (l_"_ /\/ E%‘:-_f:ﬁ‘):ﬁg

Position of leaves numbered from the 1st tillering node
H oMo,

Observed after sprouted 196 4EDHE b AEBHO 4 < %
w;ay 25 Nrtare S FE Y Ui b O emmasgion
un, 5 s < B e
Jun. 15 l:—:;::“ B Y BREY DI <, L b

Jun. 25 —s FOWFEOE SBEVEHAR A

Jul. 5 — .~ ”
Jul. 15 = iz (H24K). hidHEMT %

_—_ P 16 o . INMEEBDOHETCHZDT, ZDfH
ig. 40. Seasonal changes of the number of composite B . o -
leaves in onion bulb (variety Imai-wase, 1962). i3 TR E RO & bR
bhs.
Table 24. Effect of the stage of maturity and the curing of harvested

bulb on the mean date of sprouting. (variety Imai-wase,
bulbs planted on August 21, observed on September 2).

Length of leaf on

At the time of harvest No. of leaves Mean
. L. . - M- Sept. 2 date
(Date of hawvest|No. ol o i aiohd | st [inpermostist [
Date of harvest)|No. oflof the |meter [Plant [weig st nnermost,1st A
leaves |[youngest [of weight F.S.St.L. | Sp.L. St.L.| Sp.L. |F.L. isggout
leaf bulb
tops up cm| cm g g cm c¢m cmg, ¢
and 8.5 29 5.1 163 105 5.0, 0.7 2.5 4.7 2.4| 3.01°¢P ’14
June | growing
5 ltops up Sept
and growth 5.9 51 58 154/ 106/ 3.0} 29 24 5.9 1.7 1.8°¢P 12
ceased
July [tops down 0 — 94 3230 302 50 23 24 7.7 1.2l 0.65¢Pt,
8 land dry : : ] . ' : : : ] 26

F.S.: foliage scales, St.L.: storage leaves, Sp.L.: sprout leaves, F.L.: foliage leaf.

WETHEZRICLIBROMBFY B ICHMNT 723ROBIZEHIL1961, 19624E & b By »
R oz ER MO, 722 LT H 5 BEMRIZ 8 T Bk e officik BiZEllic ExAoh
¥, THABH LT K OWHEII L LagaRnok (24, 25%, HAIR).

fih D7 BRI IR L7 BRO WM 2 5 5 &, i LT 3 ~ 4 ARMIBkE B L e &3 fesk
O & IR Y IROVERNGER VIR LV BBEEER L, 72206 85 Bk
FROWZERIE 6 H25 Fic il L 2Bk o BZ X 0 B <, M B Y o5 Al
DHFELLEBL ARV EN LB (55255, 1542 ‘

PLED X5 Ic BRI LA B3 ) SROPIZEH2 B Y BROWIZEH L v B ol
My BISHCHEN T 7oA SO AR D L7 BRiE TSI R o .

BEFROBRENROBFICH LIZTHE i LT HREN TR L @3y o4
ERYABREREDEN Lico 1 ~ 2 8% b ok,
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2 = 3 FORIBIRI L ORI B35 Bre— 38 45
k& B 723 A ko
BRIAHEX & IR B L X 0 0%
Wi & ORI & 2 BRI A B 5
nipok, UL LERAIC X Y 3E
B AT S 2K oWizEix
K LTHOEHAE L bhoX X Y B
Mol (55253).
FERHEEROSA XA ETH o
Bf & b BNBRRX O L
JFHRERK OB L Brolk.
(F42).

100%

Percent of bulbs sprouted
Percent of bulbs sprouted

% &
%%Em D f}k@ﬁﬁ%}f% Fi @m D ;,‘.f{ 1 5 10 15 20 25 30 5 10 15 20
. . September October

OWHFH L VB LRBESHT il B ; . ,

© 7 78.(22,53,60, 119, 126) ’ o5 ig. 41. ect of the stage of maturity on the
AR » 8 ATFAICER sprouting of bulbs planted on August
& WS T 7 A Ram D 25 (vaviety Imai-wase, 1962).
g CHRIHHIN R o, Lieiio

Table 25. Effect of the stage of maturity and the curing of harvested bulbs
on bulb formation and sprouting (variety Imai-wase, 1962).
Bulbs stored

in room

Bulbs planted on August 25.
Date of
harvest Usual
curing curing

Non- Withering Long day 30°C Usual | Non-

by : i
Jestceatit treatment | 5~10days | curing curing

May 25 Sept. 7.7} Sept. 10.0 | Sept. 3.8 | Sept. 7.8

Jun: 5 Sept. 11.3 Sept. 12.7 Nov. 26.0Nov. 10.0
Jun. 156 Sept. 19.2 Sept. 12.1 Sept. 17.1

Jun, 25 Sept. 24.6| Sept. 20.5 | Sept. 17.9 | Sept. 21.3 Dec. 16.8|Nov. 234
Jul. 5 Sept. 26.3| Oct. 25 Dec. 54[Dec. 4.0
Jul. 15 Oct. 1.0 Nov. 27.9\Nov. 27.8
Jul. 25 Sept. 28.3 Nov. 184

(Storje‘jimin er)om) Dec. 16.8| Nov. 234 | Nov. 27.9 | Dec. 6.1 | Nov. 29.1

T TR O Bk SRR R » o b o Bbh b, et & KRG
ERBE S AR, BARRICASIRE ERREEH R oL Bbh, LikpkoTh
P00 BROWZEHI A ER Y BRE 0 B 20k, B0 BROKIRIC A 2 52380 D Bk X v B
Nl DYUKROFER L Bbh s, :

PLEDED» S HT, RO Z 32 X3 LTI RS O S Z &z XD
Rz A D, 7 ALBOHETORATEREESSENVROIEEREZR) Z ickY, &K
RiICAZ S DT, REIROBES IR PWIRE ), —EHMRERERELS b0 2 b
5. 7THS HURRCHE BT 72RO ETESER TLENF LA AL AN
S, THREREL THS BEHEELROGEERLbN b L Bbh 5.

PLED X 5 I RIERES I LT RO RVIRIE CRC L0 L BDbh 3 BRENTEOEA
e B D BROWEHIANEIR D BR X VB o, IR Y BRO KRR O WA
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i - EOMEEAI—I D R E ECEBIC RS
o DLBbIE. LIR>THENEOSHE
I s AR D SR O TN 0 BRI

iR b o L b s,

wRE L RERBYEROS V2 <
FERTERRBCZ EBMBA T 50
(20,33,41,54,89,92) D X 5 Qg_g‘m ) };kg)ﬁﬁ%;
AEEHEENEEYERE VBT LICiZERD
KAEGERERLTVE LY cBbh 5,
B X ) BB CEAT EER T
NOX b EARRERE DIFHAR L, »
SRR O BVERASHE R b B o7 (B

Percent of bulbs sprouted

m e et S AUR, BREESHCHENT IS A ARTE
= Moo S ORITTE & ITFAR L TR 2B LR
B e R TR A A HAEENEES DR, ENIRIERIZIRIE

October November December BRI b KPR 15 72 DI DD 4

Fig. 42. Effect of the stage of maturity on EWENEORFHMLEL b L BEbh

the sprouting of bulbs stored in the
room (variety Imai-wase, 1962). 5.
ENREIKOSE, PO igrE v
R0 R MEEER A S BB D RO SR L D i S vrs (83 F), il LT ®REH
FIHEHE U e 3ROV ZER I _ LR E b ic R AR EROTIEFEH & D o7,

PLED S BT, NREEROWFAEOHE S RROBRRICKRS LD HAKRE
LBbhd. El/NROBEOEEBRENKIROAERRE X VBV HH 5 A TRLIORYRE b
BB Y 3R & VS KRB AN v 2 L b ERERO S AR D RO B
—HH L Bbh s, HRHCEE & QEICHIES EROWFMB RN ST minb A D 8,
BEOBRDPHIPICIEB QD& 5 1) kfhaskolizfiz B2 b0 Bbh 3.

B ROEBERMEC-DbY 5 X 2T Y VS REROGABEE L, RBREBEROERE
Ml 2 &M D, FRICBRIOKS & R TR ETROBEHOBERENE, RBHOR
FORACHICIEE T2 L 2P0 55 TEERD A b0 EBbNI A,

HBAH WMETROFHEEASHFYHE L OCBBREORBICHRETHE

BiEIZ BT, BERETEO ¥ = 2 XTI LT #%40~500 CAEENBs B &, &
ERASWENE @Ml v A2ET 32 b, PFERNOTHRER X B EO 4R
LBz l, BIOHHY L REREORI L oI BELBROD D Z LA

LIe 3> TARIEHIME B T 5 e ic ik kB 2 B< a2 b &, BREERES
T2 ENRBETHDLEDRD. AETRERIEE 2 X AR L BiZhcE2
HRNOEDOAER (UTHHAERELT5) oFSOTFhPREL 9T 50, Wi &K
REOI L OBEBRPZOBARIC LD ENEI M. ZhbOKRIC>VTHE L.

BREESFEMMBLVUBFERICELEFTHE 4SHRA LIIBHEOKE Hv, 25°,
28°, 30°COERM, 7V icv20Ck PR LEENB LU SCORBBMNICITR L, %A
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AR D10~128RiC D\ CHIF D HIRICHE CERBRIE OB, RS%2HE L.
R B A B IR B, 30°CIRIEAI60%, SBNILT0%, BIRIENIXTS%EI#% T ok
SHEE ARBMBIIE X 02 0BROERBEIENTRE 2R SR, BWEBS X0
FIHRIE Cidbic AR S e, b b3R5 T SIMNEER & 2 5 L RNRTE
it 2V WERIICHEML T 525, SRR S £ 0 #med, 108 LB SAHRE

Table 26. Influence of storage temperature on the growth of bulb composing
leaves and decaying of bulb (variety Imai-wase, 1953).

) Percent of 4th leaf length / st leaf length
Treatment Weight | decaying (%) in main tiller (%)
of bulb | gert 90 | Dec.20 | Sept. 5 ISept.ZO j Oct. 5 l Oct.20 [ Nov.20 | Dec.20
5°C storage 207 40| 499 26 31 26 35 ' 67 85
Room storageA 41| 108| 174 27 41 49 92 93
Room storage B! 40 5.4 8.3 22 36 47 85
30°C storage 48 85| 341 15 20 17 18 20 46
|
LDz 2 ~3FEDENE LT, AN .
BRI E V7o Wik ///‘m
@——@ 30Tstorage ?:9
EOEHEARHEROEZIEICKRE N . K //)1w§
rBbhs. 30CCHERIEFRICK *—*R “ /% 5
U, ERIHIE A, 40 i :_:t“m““ 1 s
5T storage b=
AT & D T s <, WiZFRRIL A " 8
I b o, A 1, &
ST OWNE AR 1EROL
BHDL (H26%) 955 HO0CK 2 1%
W7 7o 10~20% ORGP T, SEEH : 1z &
15% T ole, EPK & HHK T 1, 8
50%DIEK LB D, FHEHRE <, g
Ol B b b RO B o7 b A I
b, SRR BER LD 5 A 19 %
ik z Bk HICEBL, 94 ] Is £
0RICZAEEORLECEKDL 9H S H
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Fig. 44. Influence of storage temperature on
the growth of composing leaves in
bulb {variety Imai-wase, harvested on

Fig. 45. Influence of storage temperature on the growth
of leaves in bulb and sprouting of bulb (variety
Sapporo-ki, harvested on September 10, 1953).
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Table 27. Influence of storage temperature on the growth of bulb composing
leaves and sprouting (variety Sapporo-ki, 1954).
. No. of Percent of
Date of Storage Weight of . ; Percent of
Oiservation‘ temperature | bulb {a\eri‘lﬁi TN. ts/ly ratio };‘l}llgie:‘;ggce sprouting
g % % %
Nov. 1 Room temp. 88 10.6 0 0
Dec. 1 30°C 90 12.5 39 0 0
Dec. 1 | Room temp. 84 11.8 66 70 14
Dec. 1 5C 87 10.6 25 43 0
Jan. 1 30°C 82 11.2 23 0 13
Jan. 1 28°C 77 11.9 43 13 25
Jan. 1 25°C 87 12.9 95 50 €0
Jan. 1 Room temp. 81 11.9 132 100 86
Jan, 1 J 5C 79 12.2 54 29 43
U5: length of the fifth leaf in side tiller, T.N.: Ist tillering node.
30°CIX & 1 A R #£30°Clz fiyisi L »
7K IEB4ED 4 A £ CHERNEARA B 90-
¥, 5 AKICH50%DREIKIEZY , —F "
N . 20
BT HBE E T X RE SN, BRI ] o
2 1 B#%30°Cic B L e Kix b 3 OZFER 70-
4 U e MO K G R TSR A iR g Dec. 20
TE»ok. ZhiF3CComRicBToe 5§ 9
w
XY WEEREIH SN, T g
FEEFTORBIZE LTV RERATELLZY 8
DEBbNIS. ; 40
L L3CCRIRREN H 5\ iXWTRE N gw
5 5] ®
B LIcBROWFRE, BOPENHDS &
VIXITE L EROTEFER I Y o LA {RES 20
i, LiesioT, 30°CHI# OB Novw. 5
TREMRT2HE b 0L Bbh s, o
Jul.24 5¢ 5 st R R R mt R xmc R R 3t

5C OB EMA L ERZR ORI
FRLIEL, Mo hbWEE D X oH
FERIFFENITI0% LT TH o/, kDX
Sz, KRRBECAERBEL BTS20
T, KRR D 5\ IdERT 5 2 &
RS BT,

19544F X 5 FF A O /R 2 flVv25°Cls X

Ag2a I b

s¢ AC R 3T
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Influence of storage temperature with
various combination on the sprouting
of bulb (variety Imai-wase, harvested

on July 6, 1953).
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Table 28. Influence of storage temperature with various combination on the
sprouting of bulb (variety Imai-wase, harvested on July 14, 1954).

Storage Percent of decaying (%) Percent of sprouting (%)
temperature ; .
Jul. 9~Sept.24~ | Nov. 6 Mar. 30 | Aug. 21 | Nov. 6 Jan. 7 Mar. 30
5°C—5°C 22 66 0 0 2 30
5°C—Room t. 48 52 0 8 32 46
Room t.—5C 18 40 6 22 | 26 54
Room t—Room t. 18 22 4 34 60 76
Room t.—25°C 24 40 0 8 18 46
Room t.—28°C 8 16 4 8 8 32
Room t.—30°C 38 52 8 12 12 26
30°C—5°C 2 26 0 4 28 68
30°C—Room t. 18 18 0 30 68 80
30°C—30°C 12 28 0 0 4 12

REMENIEITY BOMBFICH LIFTHE MEROMBRE, MEREORIEM L
Boh 285280 0T, SERE T —EHBELCKRE SHCITERL, H25vik
20°CHi DM HEM T, OB OWIHIRE 2 A L.

R R A 0/NER R 2017 LI I — B IREE Cleii L, € OBEBENICH LR, 9
H10H AR 10~30 H BEIRIC B\ 23k 11 A DB o BiZERS B S icfBE S hiz. Ll
9 A10H LIS & TRV L7 R ORI S ek oy, 9 H30REE T
FRALEE U7z K OWIERE 2 2 > TR o 72,

ZIEARERRO BB T A29 B3 L o /NEk ¢ 9 B A E THRIRIRIBIC o7 b
D& B, WIEHR S O mRAE RIER RS OTiEER 2R L, RIRFEERE O Mk

Table 29. After effect of low— and high-temperature treatment on the sprouting
of bulbs stored in room (variety Imai-wase, harvested on July 29, 1959).

Percent of sprouting (%)

Treatment 22
days Nov: 3 Nov. 18 Dec. 3 Dec. 18
Usual room storage 8 24 35 59
Sept. 1—Sept.10 3°C 10 5 35 © 53 63
do. 35C 10 5 35 53 © 60
do. 30°C 10 23 45 63 65
Aug.20—Sept.10  3°C 20 0 13 35 55
do. 35°C 20 5 38 68 78
do. 30°C 20 13 35 55 68
Aug.10—Sept.10  3°C 30 3 20 30 43
do. 35°C 30 10 38 58 63
do. 30°C 30 20 35 50 58
Sept.10—Sept.30 3°C 20 8 20 33 50
do. 35°C 20 13 40 53 75
do. 30°C 20 3 28 50 73
Sept.30—0ct.20 3C 20 0 15 28 58
do. 35°C 20 3 18 33 55
do. 30°C 20 0 18 35 53
Aug.10—Oct.20 3C 70 3 10 18 28
do: 30°C 70 0 10 48 60
L.S.D. 5% 11.3 20.2 18.6 211
L.S.D. 1% 15.2 27.0 24.9 28.1
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Pl v 9 A10A LIS % COMSIBABR 2B o ¢k, U EoARBRT, $Cic
L5 BRI RBRFIMODRE bbb L BbNs.

B B4nH OB % 30°C, 5°Ci X UEAIC 20, 30, 50H Mk, Kikd5 x7-tdic
WA CroBoBZRRILE A L.

ZOfER, 30°Ciz20, 30H FIRFEHSHEN T 23k 20 B 5 A 7o SEALEER X 3E
MR, 30°C, 50H MMEOSE bWERESR S e (BE47N).
ERHLUERMESH O

BRECHLIETTHE AL I
DERMP G, BB I ORI

SRz AR E M H S 5 o et

25, IR ALE ORI & 4 e some 5

WIs@EzboZ LBMb
i, %= Z CHIRRE OB
PEkofEhc b L iE 8%
B TDEROMR R Z AL
oo EBUZIXT AT BRLEY ‘
oo 0~ T S e
900g & v, #2158 (variety Aichi-shiro, harvested in early
WHREVEANIC BV T LT May, treated from June 21).

D COPEH B % Kb, mg/kg.h

FHEH L., #~axX0CO, BHHEITME D BERL 2 0RIKT L, WFEENHBES &
FOMT L SR TV 3200, AFHEICE\Ch 8ASHIY 98 1 HoBHREDKL,
105 1 H LMK L7z,

2 < XX OWHERERBER L OERTBC I vz 632, BEEROCO: BiHE X
WERR O X D Pm L, 30°CROCO P& D EAMRIK L L TENZ LA ER L, K
HRE % O BRIk O CO JEHE XV e LA e ofz, Wik o COBEH Eid Rl
FRICHARTFIZEZ v (F30K)
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Table 30. Influence of storage temperature on the sprouting and carbon dioxide
evolution of onion bulb (variety Imai-wase, harvested on July 7, 1959).

Storage E'ffnt of bulbs sprouted (%) - E% ivo[utioxl (‘mgﬁig h)
temperature | Sept. 16| Oct. 16 | Nov. 1 |Nov. 15| Dec. 15| Aug. 15| Sept. 1 | Oct. 1 | Nov. 15
Room temp. l 3 20 49 57 89 7.22 4.31 10.43 8.28
5C 0 0 -0 0 0 4.39 3.55 4.20 =
30°C 0 3 7 10 13 7.58 5.79 8.35 o
— — — — — — e —_— 11.19

Sprouting bulb

— R AR ORI ROTIREE D BRI E VR T 52, EIRATEER © CO. PR 28 Hhid
Mz ik, HAEEN0CHE CRLIERICA Y, BRREBCRIEShsb LB
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WRBSERICE Lo 9, SR ESHER LRASED 2 & R mbh®®, Z<x
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Table 31. After effect of temperature treatment on carbon dioxide evolution of
onion bulb (variety Imai-wase, harvested on July 7, 1959).

Temperature | Storage temp. | Period of CO; evolution (mg/kg, h) after treatment (days)
treatment | after treatment| observation Before 1 ‘ 2 3 I 5 10 [ 20
treatment
5 for Aug. 12~ 443 20.98] 1547 12.32[ 9.95 751 9.03
15~21 days
arc. Room temp. Sept. 23 ‘
1521 dags (4 times) 767 | 541 542 626 722 619 846
5C Sept. 5~ ‘ 3.77 1.97 2.91] 484 530
Room temp, |— — —— Sept. 20
30C (@ times) | 1053 742) 778 599 7.00
5'C, Shr. segt. 551 | 18 | sog 745
——— | Room temp. R
30°C, 5hr. (2 times) 535 | 646 8.73] 6.01

WAF BRI LT X 912 5°C & 5 i3 30°Cle —E MR =R B L, Ao %
BICEC CTRER TR k.

BIRE® & 9 I BRI ARIR IR 2 EE 3 2 2%, SRR EBRENICE Licsko COHEH
BRI LD b hodk,

HBRBRBRCE Ly = 32X ho RE, HBHEOBE LAk, PPRESEHC X
U, ZO®%ERZS B Eb RS, 2oBBiRkhESREYOMPRERICE O, Wk
5 5B C b 2 OBIEAL I IRD b, FRIRROBIR O CHRIEH O R
FX15 H MW OSE XV /hE ok,

HE» O BRLMCEREZB LA L 20 BOMREPHAT 25, KEMOHEK, B
7 6 BRICIRE T LB SRR o % ERIZRED b hvis kol

% R

2 < 2 X OWEEHIE30°C, 15~30H BB 5 VT TRES LS Z BT ESHL TS
M2 =, & O WA RIR I BT 5 0 b b % I RIRIIRING T 14 00 4 Rl i 3
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AFZEROFER DS RIRIIRNC 33 2 SRR EE O A # 5 L, WS KIRBIMIC 3 L&
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U LIKIRFE RS OWiF £ RIZ20°CHi TR b RES h, 5°C OWED 511328 ~35°C
OFERTIIIH S iz, $Eo THERIBE S Mo TiERIC 1 2 LS o A #E(30,90,96,97, 111,125,
UO 33 UCHIBRIER oM A B BB L b s, FhbblilifE%2 »
BEOKBEHRFHEERFICEE, 2o%ks v XX 0ERICET 516~200COF LM
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Fig. 48. Diagrammatic illustration of

o X SR L7z, tillering in onion bulb. The
HEZOMOMEITE 280 H B i 1 first tillering : My, the second
R - 5 tillering : S1, M, M : main
L, B0 0—e LIRS b0 tiller, S : side tiller, + : leaf
T, ZhbORIE > THIFED HFEECHE node.
S MR E A L.
#HOE B R

RERLVAEZZELC LAEBROMT2FHLORR #f LKookl (D
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Table 32. Varietal differences in tillering state of various size bulbs.

Variety Year No. of |Weight| No. of ll:{::.vv(z:ixlle?l‘{els\l. No. of leaves within T. N.
8 A

samples |of bulb | tillers 1~a{2~3&~uh1ﬁw]mm~4&d~]uh~

o - B g
iggg 50, 55 2.7 4.1 —| — 10—7 8_'—7 8_5 -
PR 50 g4l 26 36 33 — 10 : =
Sapporo-ki 1953 80| 109 29 40 - — — - - =
1956 33 1170 39 38 28 — 124/ 86 61 —
1953 220 44 34| 34 31 — gg g.g gg =
o 11953 42 760 38 34/ 20 — T . . —
Imai-wase 1956  23¥ 123 44| 37 32 — 113 80 64 —
1956 700 169 49 34/ 33 — 90 61 45 —
Aichi-shiro, chita | 1954 26 124 3.7 34| 3.0 — 6.7 4.3 3.8 —
Aichi-shiro, { 1954 200 181 54{ 33 32 33 110 66 44 33
Atsumi 1955 33 2000 57 31 31l 37 107 67 48 38
Osyu 1956 400 166] 57 30 25 30 —| 74/ 56 4.0
Kisakigake 1956 550 168 63 30 30 23 110 64| 43 46
Kodaka, Sato 1954 14 18] 71| 29 30 31 — 80 64 40

* Produced in Sapporo, Hokkaido. T. N. : tillering node.

B, FETEO 1~ 2 [E B 5T >BEOESTIURES R E L, 2w ThaHRA,
BHMAMLRONET, BN, HIRELDarok. BEofrs, [ oHMERK0%
VTR EREA DI K, B0 OIS D v R SRR v Z Ll mb bz,
BREROGT S O ER R E TOEBIALIRHE & BNRE L, SHRELIRED b o
BEDEP O, ZNHEREEOST SHERE L T OARE R coBBREro
rHrEbh3,

G300 O MBER OB RER ORI E % L, Hl & MM RO A el <, FLik
B AR & oz (35495),
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0] Mi~Me M.~M._y\ | M.y\

% YT
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T it v ——
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Percent of frequency
° 2R
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%
1/\
0 T = T T N T T T T T Y=y
1 2 3 4 5 6 2 3 4 5 1 2 3 4 1.2 3 45

Number of leaves between the tillering node

Fig. 49. Varietal differences in the distribution of number
of leaves between the tillering nodes.
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Fig. 51. Varietal differences in the number
of leaves between the tillering
node.
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Table 33. Correlation coefficients between the bulb weight and tillering.

number of tillers

0.663%*

No. of leaves between the Ist and 2nd tillering —0.166

Bl ot i No. of leaves between the 2nd and 3rd tillering ‘ 0.357
No. of leaves within the 1st tillering 0.648%**
No. of leaves within the 2nd tillering 0.570%*

No. of leaves within the 3rd tillering —0.262
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Fig. 52. Relationship between the initiation of tiller and temperature.
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Table 34. Mean air temperature and astronomical day length at the
beginning of tillering.

Astronomical day

Location of observation ’ Beginning of tillering Mean air temperature

length
in autumn| Late October to November 10~11 hour 10.0 to 12.0°C
Kagawa p ref‘{ in spring | Late April to early May 13~13.5 14.0 to 15.0°C ah-5.36>
Yamaguchi pref. 1 Early April l 12.5 ‘ about 13°C (64)
Tsuruoka ' Early and middle May ( 13.5~14.5 , about 15°C

Table 35. Influence of short- and long-day treatment on the tiller initiation
in onion plant (variety Kaizuka-wase, treated from April 10 to
July 6, observed on July 11).

Diameter No. of P Percent of No.of tillers per
Day length of bulb | leaves | Plant height | ot ed Kiltoved plaet
cm! cm! %
24 hr. L.D. T. 3.8 — (30) 67 2.0 -
Natural day length (L. D.) 5.8 — (42) 67 2.5
9 hr. S.D.T. 3.6 8.0 64 33 2.0
7 hr. S.D.T 33 6.4 68 33 2.0

FHBEEONE 85 AEDE AL LtEa, K0 SWMEZER ORI S\ EiE
Hbh, EHEHEN2 « SEIEOST SFSbEMFILZ Emb .

+#bb5 A2 TCEBRIXS ATAKMKES 2EEBOHT SHENL, 6 HISARET
HHKZ23@EHE, 6H25H F THEHKIE 2~4 BIEST SHE5L L b ARHANC o7,
Plokoicl AL EEBSMC B VIZEB ST SEESLOSREES T S MR L.
L72hs - T4 B Rz BT E RSB N T b 2 ob b TS cE < idnr 2k (58
36%).

Table 36. Effect of short day treatment during tillering period on the tiller initiation
of onion bulb (variety Imai-wase, harvested on July 20).

Number of leaves between tillering node II;IO' :sf
Short day Diameter | No. of :iit‘},ﬁn

1~2 tillering 2~3 tillering 3~4 Yst

period of bulb |[tillers T To-T Ave: T [To TN
1N3|4~5]6~ .tal rage 1~3I4N5{6~ tal IAve. Ave. to St. L.

em | o o o I

Apr. 15-Apr. 25 9.2 75 18 9 0I 27| 3.1} 15 9 0, 241 3.2 25 —
Apr.15-May 5 8.7 74| 28 8 0o 36 30 21 9o o 30 27 36 o1
Apr.15-May 15 9.1 90, 10, 6 0 16 33 20 4 0 24 30 23 10
Apr.15-May 25| 94 76 11 15 3 20 41 32 20 0 52 33 29 27
Apr. 15-Jun. 5 7.7 8.6l 8 3 6] 17 3.9 14 7 2| 23] 3.6/ 2.3 4.3
Apr.15-Jun. 15 76 80 5 3 3 11 44 8 6 3 17 48 | 42
Apr, 15-Jun. 25| 6.8 88 o 2 3 u 35 9 1 5 15 47 63 65
Apr. 25-Jun. 5 8.3 10.0 9 9 0, 18 3.4 lﬁl 6| 1| 23/ 3.1 34 3.6
May 10-Jun. 200 6.0 63 8 6 1l 15 33 o 2 7 967 — 51
Not treated 9.0 ERL 6\ 0 16 31 34' B 1 10 28— 0

STOFEMELBORE L OBR S oML OKRE S LEELBE DD L H
2D, FEOHEREST OB b N K BOWHOKE S0, AP 6 3, AKER
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Table 37. Relationship between the seedling size and tiller initiation.

: Date of Percent of No. of | Plant Fresh weight | Diameter of
Variety (year) observation | plants tillered | leaves height | of plant * | leaf sheath
% cm| g cm
Sensyu-ki { May 5 56 6.1 50 35 2.2
(1960) May 20 100 T2 70 103 3.1
Imai-wase-A { May 1 10 5.3 40 19 1.5
(1961) May 15 90 7.0 57 50 2.3
Imai-wase-B { May 1 10 4.5 34 11 1.1
(1961) May 31 100 6.0 60 92 4.2
Imai-wase { May 9 67 6.3 53 34 1.8
(1962) May 19 100 7.5 64 57 2.2

PIE S WEREEOR % 5 AISHIME L b = 5, 26g BLEOR T b RELE 1
BT, HF o 50g L EDFH A B, S AKRBEOE VSR VRIS
DHEEHT B ENmb e (8554]K]).
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» %«. 2 :g 10 Imai- wajf ‘‘‘‘‘‘‘ # i emsmamen 1st tillering
P =3 2nd tillering
Zﬁ 1 ] : H /-/ — = = 3rd tillering
- ) 7
g |=-—""""=
w0 :—s T T T T v ¥
8.5 31 s B Bl osy p
g9 ) o 2%
o= L s Pid
g 4
g - % 8 ————
= e
ox 14 o
2F 1 L
5] T T T Al T
0= x=x-x X 'g
5
| i 1 | | Z
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Weight of plant
Fig. 54. Relationship between the
seedling - size and tiller

T T T T T

initiation or storage leaf Jul.  'Aug.  Sept. Oct.  Nov.  Dec: " Jan,
formation (variety Imai- Fig. 55. Seasonal changes of the number
wase, observed on May of ' leaves within the tillering
15). node during room storage.

BRI AR 2 PR U 7ofR 1 H o 40 >3 REHRI5~163EH Tk h b h,
10~13ZEPMEIC LT 2 & 7 5 AR D4 60.64,84,85.8) L sisipda—Fk L7c.

LT HBO # < X XBRBR BRI ST %525, P T o%E L
BB BNEN DT, LR D TREDST DEH b AR A E T REHI SRk
W5 (55).
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%ﬁﬁ%@kﬁ%ﬁﬁﬂ&ﬁﬁﬁ%ﬁﬁmﬁ%QM?%kﬁ#%@%ﬁww%&%wf
3. BEROEFOWZFENO ST 2 5 ARRLET, ZvicwisElo 2 EH
DT HOFES N Y > T e (38K, #H52X).

Table 38. Seasonal changes of the tiller initiation in mother bulb
for seed production (variety Imai-wase, 1962).

P No. of leaves
Observation dates t'/oll eoi dp lants No. of leaves | Plant height kg:igﬂ:e()f in side bulb
rier stem of seed stem
% cm cm
Apr. 30 0 74 53 4 3.7
May 10 6 7.9 62 23 5.7
May 19 19 7.1 72 38 6.0
May 31 42 6.3 71 .92 7.8
Jun. 16 100 5.6 63 123 10.3

FRERBROEFRIFA D LIE R 0530 > % TOHEHL 6 FEHR T, FHMERO S
OWE TOER L VS, ok, ZhIEFMENER 0N oL WREBNRICT B
Wi, BEIKOEF SN RYNEROMEH L v 7L RO LT 2345
BHEE R e RO Th o lcw L bR 5.

3 OO ST BEERIEA & WAT L TAER L T 250, BKBIERIZA D 12 i hEE IR
REBUTFTOREBRASEEAL, EEAMC X 0 BBRE BI85/ b 530 o3t
BEHbIIz, Lo THRERMNOERHME R T2 & LEE ST S8 bR
FCOERIIL 5 (HE36K).

BIROIFBEESBHMTOICHLIEFTHE F~vxF KB TL 8 H 8 HhH20~T75H [H
D EHETUWD, 7Y X CRERIE TV, Judkd ¥ T O MR T80, i 7Y
Ay 2 ) CRRRCHER CHEOHARMAIH & 1 2 RIBIC B NI BIEKRIC b o5 A,
MR ENDZ L BRRESN TV 2D, L Lzh s 0BRAOBEIIHL McSh T

Table 39. After effect of bulb storage temperature on the number of
tillers in mother bulb for seed production.

Year 1955~1956 | 1956~1957 | 1957~1958 | 1958~1959 | 1962~1963

Variety Kaizuka-wase | Imai-wase | Sensyu-ki | Kaizuka-wase | Sensyu—ki
Weight of bulb (g) 151 135 152 | 135 157
Date of planting Nov. 7 Oct. 30 Nov. 6 Nov. 3 Oct. 18
30°C storage 4.0 4.6 54 4.0 6.0 (2 months)
5°C storage 43 | 34 48 ] 41 | 63
Room storage 4.0 ' 54 5.6 ! 4.2 6.5
30°C for 1 month 33 | 46 5.6 = 6.4
Sunning for 2 months — ’ — — 6.1 —
5°C for 1 month 3.0 4.7 58 4.7 6.4 (20days)
5°C for 2 months = 3.7 —_— 4.6 6.4 (40days)
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HEOTEBR TR AT OHEAWOBO L FEc, WLT2EkE 2 7 BB Lihdk
SERBBETEAA S SN, AEERRD LT, ZOoUBsX ¢ —iE O HF
Wb ot (B39%K).

FEOFMEOWIE S OFENLBBAICE Y, 2oL RHEMOEIH S
IMCERD bV, LIehd o T o3 bid Empthic E S CRAREV D L Bbi
5.

HEBREOREASFUENZT 2SI E LR Th 52 ENRED SR, LB
BIRREHB 2T SHE SO ERHIRRFic 2D, ma%#m%m&ﬂﬁ#aﬂm@%u
BAHZLRIBETREREIEALESObDLEEDNLS.

S OHMMETE ORBICKE S AN kX v, 1EIHOR/T ST RHEHK12~13
FELLF G & 37606480, 2 [B] H PAME 0 4y o 3Fik 2 b e hupliEl o 231 54k 2 ~ 3 HEH o3
PLCHET @D, LI B0 Thd >Haix, £ L EHORFEILOHEN XS,

—EMRELL EOEY (BEBRE) 24ELT3L0LBbhd. LB X XOE/FIL
bRl R 12~ LAZELIRRITHEL D G000, L2 6 - F OFER L £ Ticid 3 ZEFTR © M
N 513,50

BRIOST SHS NS HBEDLEOKEICHONI ENDART, HOKEERHT
FD e I LB otk & B 5 BSELBLI0 2 DREHIEEA & iz Lo, 47
F oSG TERESREOBBRICEZ S HR L L EZ LI LY, BHESHOLER M
BIETRE, VXY, == 2EOS5F ORI bR ES S BB L GLULITLID,
FIOHMUIC T EOEENSEL Bb s, £7cE LB THF S8 S, RIEN
Kbh I fBR OBA TR ST 2FRLRMe Lo, > TaF >HSicidd 5
BECEFOGFHELLEL L, HOREZIRFIhb0EENMLTRET SO LEDRS
T 12 BRI P O IREE 2 O fhaod el SR & 0 B0 431 o3 bicME» O%RIER % B
FETEHESNAFRLBEIN T 500,

BIFEO & 5 e 3 oHMbTEEO MR s s EASMG TRESh, oy %
RATHEEAME S N A HRABE S B 2, S 2 HEREREROME b WE A &4 TH
Y, FEE Y X XONEIGT - HE MU T 5 2 L (ERETERT 2. > THY
SIS L ERIBRL E REEA G E D OBRRTH B LIEDNR AN, HieMrLTiEs
ERFRERBHRLEbND.

F I oS HFONL L ORI ME» OGN L5 b0 L Bbhs. flxid
# 2 XX MMO X FFCTIEFOHLL ZEO LML TR Y, X FILB TR
FETRFRIEF S E TOER L HJ oMb CORPERIREELL, EFb I
BT OGBS EOEFD 50 iZ ST >ERN T 5 ETOERIF S EDL ST
NOBAEL VW3~ 4ETH DTz,

43 o~y SFBHIEESL #93.5%E

TER~ALFr ZEg 3FELL LGB, 2,908

R~ 0 >WEMER FHMEHROEFNZEN 39

530 >~ HEER KoLz KEo%EE 4.8

BRI OB I IES LB oM, EMMBEOEREELDIREThHD
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L, HEBER VBRESEOEICE ST, DEERFAERE~O—HE LB H LIcHED
WER B LV EHERTER S NEL LD L EH LT3 02D),

AR A XDST OB IO LI RELFCINEHEB LSV 5 icEbh s,

B2EH HEHLEFORE & OBE

S LeRiEpam e UCER D v iEn ) TR ERE0 b0 /hE v, L LKELE
FORERHRPERENSZ LI VIR SIS Z L A3 L5 4T % (36,47,49,50,63, 113,138)
Z ZCHRRFOER EIRER L OBR, FICEDOTBELL ORI o THERZ{TE O,

TEFEOERBHERICHE LIFTHE KGR ORMEOLFIER 271 & RS S
ERELTBE, MEH ORI MEICIER 2 B2 500 wftip < 5 ~
SERR LI, Zho OB 6/ hEkE 7TH 5 ALY, RoAkE S%rHELE.
FORER, HE, REXRWERPROAE L, EFEVEE LB LEKB R L /hEro
7o (B40R).

Table 40. Influence of the growth of seed stalk on bulb development.
Weight of |No. of leaves

No. of [Plant Length Diame-

Vauels Treatment . of seed [ter of Weight side bulb of|within 1st T.N
weas) leaves [height stem  |bulb of bulb seed stem |to growing point
Imai wase| Bolted plant, ©emy cm cm _gl _g
1961 not: treated 5.8 70 109 6.1 104
Bolted plant,
not treated 4.6 70 105 6.7 133 32 —
Sensyu-ki| Bolted plant, ! B
1962 deflorating 5.2 69 61 7471 158 65
Not bolted, - ; .
not treated 6.2 73 8.6 254 10.9

PLED S, EFEOAELHRERL ORI ERERANEY, {EFOLRIRTRE
T2 b0 TH 5T LBmbhiz.

BEEABTEFOERCHLIFTHE EEikficsvy CREME Lol REkEo”
i L O H BB X OB HIERICHE Uik 2 kBl L, EF0&E0RE L3RR
WO L OBIRE RE Uik, S EBIERRERRE SN T REEI 2 A B x
B R, B HECBIETREZHAELLLOTHS,

I OBOERFOALE & IREDOMLE & OfRE A5 L, EFREFRCHEE Lici#E
Hito BHERD 9 b, S1%ORIIIEFPITHEO T SIMUcH v, EY ol iER
LIERIEL OMICES & b OIEEEN 1 ~ 23D Y, WHENCIFO S 5 EKE 252

Table 41. Developmental state of inflorescence in onion bulbs
grown under various conditions.

Mother bulbs Bulbs of Bulbs of day
Samples for seed g;ﬁ’;aturﬁ nts | SDOW cover length Total
production g P treatment treatment
No. of bulbs
observed 11 30 23 88 152
No. of normal
i?florescence = o 6 264 350
No. of aborted
inflorescence 0 0 40 74 114
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bhirole (41, 428). ThbbLEFOMZEOH 1 LB EIRELT 5 B EEEC
A DB Y ESHEEC B TS 104334 BRI B Ol S 3ES /MR L
T,

Table 42. Relationship between the position of inflorescence in the
bulb and development of inflorescence.

Kind of leaves Foliage leaf Storage leaf

S Total

Position of leaves 2 [ 1 | 1 ‘ 2 ! 3 l 4
Mother bulb 3 12 33 2 0 0 50
No. of normal Premature bolting plant * 12 1 17 0 0 0 30
inflorescences Bulb of other treatment 0 0 94 6 1 0 101
Total J * 15 13 144 8 1 0 181
‘Bulb of snow cover treatment 0 0 1 12 19 8 40
No. of aborted Bulb of day length treatment 0 0 2 33| 31 8 74
inflorescences |Not bolted tiller of mother bulb 0 0 2 27 27 2 58
Total 0 0 5 72 77 18 172

* Include examples of above three Jeaves

SRARREERIC I\ C O WEFILEH S 1 RO T COMlic b o, L LIEF ORIl 3
HebORREEOH5EGE L, EHHEL Y MO EFZEERICRE Lt b
W bFnmnbHrbNI.

S H AR & HEEREKOEAIZIERIC
M LcEFE0ED, % OEIE LB
DRI RS S hvie (85413, 38556[X).
s OO U B KA R 3E
DMz B B S DT, FFHEOHRAICH B
TR RE L L, kil LcBse
bIEEEPEP PO,

MERH & RS B a8 4 H10H
‘ MNH2UEHE B LER TR+ RXTOER
Fig. 56. Various shapes of aborted REEL, £ZELTHBICES L DR

inflorescence existed within B inote, Ciub OEEIEFEDOE A
the storage leaf. Left one )
showing normal slender Y eideRENICSH Y, RPEEEL DS
inflorescence. b BB ABIC 2%l 172 5
EFIBE o,
% %

PlEo X 5 I RREERER, R L YRR EN D, BICREFOIMUOEND
LT AR b A LN, THRTERF L & BRI BIARI & OREIRBE» B D
bortBbhs.

5 2 W TERIERERIC B TRIEF 0 % AR I 4k LG9, SR ORI ARBRAH % ©
I EF O RIZEEAK 5 EOIEE b+ 5 B0, BERURICET 5 R[iFICin 2 LARRD
B 3~ 4 EHROLEN D RFHRERES 20, bIHARIEFRZEOHE 1 52 S fykEE
fbL, 3B 1~ 2EOBEFERCRE LT 2~ 3HEAN LIBT3 L Bbh
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Position of leaves
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Appeared Not— B
appeared Inf. Sy, L. ;- ‘:iz\lvmg
Foliage leaves

Fig. 57. Figure illustrates that the position
of inflorescence in bulb leaves is
decided by the relation between
the time of inflorescence initiation
and time of storage leaf formation.
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VAT & B BB EE D L8R L 0 A% <, SN L D RHOIER S V2 k2R
ENT O TEAD, TR Ix 78 5 < FREOKE & OROFEF 2 LHFE LD,
HRMRERHC X 50 (DUFREE 2 IE) &R 7
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BRIBRROEMI L VEE L ATARER M SR L OBMF HEMiT 2/HB0% L Wi
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HEEHORETSREICL Fig. 59. Influence of bulb size and leaf position in
A Bz 7.0 Hig bulb on soluble solids content in leaf sheath
Chotk. (variety Imai-wase, harvested on July 8,

observed on November 7 ).

PLEo X 9 i Bk IED
A & PIYRIEE S R L ORI b 2RO BIEN S 5 2 &8s R,

MEMEAYHEEOREBZER HEREOHMHOWEICH VS BilOKE Hv, &
Wiz B 2 ISR O R E S B A L. 2o OB R EHT
THEEENLOT, FEHLFE—TRVR, 2o ORHEMOEHHEE L c R L
7o (B43R).

ARIC EWVERERA: « £3R4A0 X5 nREFEREEERED SRS <, B,
RO & 5 OB R OMAE RS VBB RS Ve, UL LELIR CARE LIS HR
AFBREOSHRAEL Y AIEEEBS SR L, HEHRRE <, £FFRMF
EoTHFAGFTLLAREEDbS A LB,
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Table 43. Varietal differences in soluble solids content of composite
leaves in bulb.

Variety Weight ﬁSoluble solidﬁs _co&nt of each leaf sheath % | Period of
of bulb 1 2 l 3 ; 4 J 5 l r—— observation
g

Sapporo—ki 122 73 80 ‘ 79 89 100 9.2 {Oct. 1—19
Osyu 163 69 77 80 85 100 7.9 | Aug.27—Oct. 3
Kisakigake 170 80 88 93 101 100 7.6 |Jul. 12—Sept. 5
Imai-wase 167 61 71 97 92 100 7.4 |Jul. 16—Aug.20
Kaizuka—wase 156 66 87 95 100 100 6.4 |Aug.14
Imai-wase (Sapporo) 152 66 74 82 87 100 5.7 |Oct. 19—Dec. 6

Pbo X 5 v EERY & R AR cSL 22285 Y, —ROBIHIEEO Mg MR
RRASEIYVZVZ ERBD L.

BB LR E 0 BBE S FAMETMEE L OBF ORI Y Lcska iz gingvy
& MR B 122.23,53,60,119,126) LRI T RAEAEREAE b, 2 2 T LR
FRICLEHROAMUOEERE 2 E Tvh gkl Lo T ENEEYEREHFEEL, N
ORI P REE L CHEER & A L.

A OFE, FEEEM L Y 2w 2 EEENC BRI Y Lo Bk Wi ER AR iR BT
KX VIEL, BV ROTEMERYE RS X ORI HESR LPRkorh X v Ewv
DD 5 2 L BRD LI (F445K).

Table 44. Influence of the harvesting time of bulb on soluble solids
content and sprouting date of onion bulb.

Kaizuka-wase Kaizuka-wase Imai-wase
Date of (1956) (1958) » (1958)
fivast Soluble | Mean Soluble | Dry Mean Soluble | Dry Mean
Arvesting | solids date of solids matter | date of solids matter date of
content | sprouting | content | content | sprouting | content | content sprouting_
% %
Jun, 11 84 | Dec. 19
Jun. 16 76 |Jan. 9 6.7 7.7 | Nov. 14 6.9 88 | Nov. 25
Jun, 21 69 | Dec. 6
Jun. 26 7.1 | Dec. 3 6.0 7.5 | Nov. 12 5.5 75 | Dec. 1
Jul. 1 54 6.8 | Nov. 24 6.5 7.9 Dec. 6
Jul. 7 5.8 58 | Oct. 28 6.3 7.3 Nov. 21
Jul. 11 5.7 7.4 Nov. 15
Date of | Aug. 1 Jul. 20 Jal. 20

PLED X 5 i REMHEED S REEROERIC E LSS L, b SRER VI
WL 7Bk, IR D BRI SAEEEES SRS R A bR,
BERBESLUEBERICHSTITAKERMEREOEL #iido X s cii iz R
I L7 Bk & Bk P Al — R IRZE L 7o SRR Y SRo BB S &R Eh ok, 22
THERBET B X O LT #iTEPIc BT 5 R EERY S ROZELORE & & 5 -
W, Fuicv B EIcRE TR ok,

B OFER, ROMEEETEHEREIRERIC LR WEBIRD T2 2 L8 mb iz, Il
EFRL 7 AR ERRD LARDE LB DN, 2OBKNOEENEE ST RITRE
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b U, WIBEER G D isinoic (§5455%).
EHEERO 5 6, HiEEEL B LiclkorfRIEEThERELHELLL 25, WPk
DEVEIE AR EEESEES DB Z LR b v (B5463K).

Table 45. Seasonal changes of soluble solids content of bulb during
bulbing period and after harvest.

Variety  [May26[Jun. 11/Jun. 26!Jul. 16/Aug. T|Aug. 20Sept. 5Sept. ZO:Oct. 3Nov. 6Dec. 6
Kaizuka—wase 8.8 7.2 6.9
Imai-wase 9.2 6.7 6.8 6.0 6.9 7.3 6.8 7.0 6.3 5.6
Kisakigake 7.0 7.5 7.8 7.9 7.0 7.3 6.8
Osyu 7,6 7.9 7.2 7.1 6.1
Table 46. Relationship between the length of sprout and soluble solids
content of onion bulb (variety Kaizuka-wase, observed on
October 30, 1956).
Length of sprout (cm) l 0.7 1.5 3.0 7.0 i 12.5 15.0 22.0
Soluble solids content | 6.0 55 55 51| 50 | a4 40

HE, EXZOMONELROTMAMEMMEESLVHFPICRIETRE F~vx
FEROFEHEY SR LTHH L OBRERIT 220, M, ELEROTEERTE
WERCRET 5 L Ebh A0 E TR, TURLS NWcEko GRS & L IR &
FRE LK.

THZERIE 6 B 1 HAZES 3 ek s E L e h Moo ES EREL, IRIESRE
B B2 g T e, Sl RKOIZ BRI 1 %ReH% & Ricor U HiMSEmE < b8 A i
Lz, Bix7H7HIEET, 7 HSAKRI2EKOHE 2 o EHEERY SR, WHR,
EFESETAE L. BY ORIENCRE LITFHRAECf L.

EORE, MR I AREES SR, MREE, JEFIBE» o), 3ER

Table 47. Effect of defoliation, shading for plant and foliar spray of
sugar solution on the storage material content and sprouting
time of onion bulb (variety Imai-wase, harvested on July 7,
measured on July 25, 1958).

. Soluble Dry Mean
Treatment V\ffe}x)g}ﬁt) solids matter STuOt:II, 9% | date of
ot b content content 8 sprouting

31 d ¢ ol 262" Nov. 15
‘o eaves reserve 138 5.8 7. 3. ov. 15
Defoliation 5 leaves reserved 163 5.7 7.2 3.90 Nov. 17
Jun. 1—Jun. 15 160 5.7 7.0 3.80 Nov. 22
Shading for plant Jun.15—Jul 5 150 5.7 7.0 3.35 Nov. 13
Jun. 1—Jul. 5 138 5.4 6.9 2.98 Nov. 20
. 3 Jun. 1—Jun.15 172 6.5 7.8 443 Dec. 7
Foliar spray of  y,1 15— Jun. 30 150 6.4 78 457 | Nov. 27
sugar sofution y.p  1—Jun. 30 205 6.9 8.1 449 | Dec. 8
Not treated ‘ 166 | 6.4 8.0 443 | Nov. 28
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k= 2 F ORI IS X O IR B 5 B

b S TERX L OEFIRELS O R TR S CAP O, MK S R, PRI,
MR <, BIcEHIREELR T2 M E 5 Lol (H47H).

FHERCAEIS, Bric 1 7 ARISAE KBRS R & <, FEMERYER, whRILLHH
<y DHEEHNE R OB A S s, 6 RNEAT O BB b Tl o

PLED X 5 ARt S d X 5 &M TR ORICAR TR & LRI
TL, ZoBAOKROYZEIZIR L, BOHCHEOHMT % 4k Tk iiZEinNg < 7 % i
BR® LT,

HoWakBEEMEE L BFHEOBMR K& S0EE LVvIko s E 2 3o )i E
HhaRerHAEL, JVE 2 EERCEROWIFN WA L CHFOBBRE RN L.

TR OHER, IREOHEETE OBIC—EOBRILFED b2l h, SFERAE L
RMBEOBIZ BV T v ic W REMEB S B O 2 CEIBTEHELE C Hl A3 b h
7o (8548%).

Table 48. Relationship between soluble solids content and mean date
of sprouting of onion bulb.

Date of Soluble solids content
Variet, ate o :
y N
measuring |y o4 f 4,25~ 4 4,75~ { 5.25~ [ 5.75~ ' 6.25~ | 6.75~ { 7.25~ [ 775~
|

Imai—wase Jul. 1326 Nov. 2:Oct. 29|Nov. 1|Oct. 24[Nov .9iNov. 13|
Sensyu-ki | Au8 30 PJov.IGIqov.Zthov.ZIPQOV.23TQOV.28PJ0V.281Q0V.27IQ0v.21
Sapporoki | Ot 25 Mar. 15|Apr. 8|Apr. 18!Apr. 18/Mar. 31{Feb. 22

% =

¥ < X XERO A BEIEEA & Bd vep 3R & B s BARE b b (341899 firlsR & 7 13K
FEFHREEN B AR I HAZERI B 2 L 30 S Ty 5 (20,33,41,80,92,162) KSR d5 T
b OB I L CRIE BT R RN L0 k.

TOX Y IR ECEERRE L L CREEEBI S RO LI >V TRE LTV S
PR2BALID) | AEERT JS\ T, B Z OO EC X Y AIEEEE S RICER A LS
WAL, AREEEYEREOZD LY L OMICYEELEROb S - L3S LN
7o, TR LA PR LEES YV TIRFE L Tvizv.

AR EE A RO L0 PHEFICRET s BBE T T ric Ehvebid TRz v
B, REEOREEL S LN, TREERYE RO ZRIEHM X Y S RIRE RS O
FEEOBMSICEICHET I 0L Ebhs.

2 v 2 XTI LWEMD D2 VI ERREE TR X YV BRLIFHE L RS @2
50,88,103,154,159) R IBALHRIC 3 D Pl & A1 B 0D, & 72 UK 4 DD s R BE R 7o R i
TZEHI A% < 69, @Y O KNS L 50 N RO B85 - L n#Esh
T 5 @2020.29,59,88), = & LEROEGKEBO S LHHIICHE LTV B L BbRaR, =
S DMRIREI & RIREEZ OWFEELEEOMNCHE LLLPEHLMcESh Ty, K
AW B\ CTHE L IRRDEAR L OMICERO S 5 Z L BRB LT E 808, 7 < 3
¥OPAREROFESPHPORPLH T, & LTREREROAEOHRS BB L
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LoLtBbivs.,

R E RS 2 I BKB SN AEREE S AR T BB O v, Ths
OBERNTHNEOBIBED 5 VIZKEE D oL, OfRSRARAEIICYET LD LB
bhs.

2 XX OB EL UTH T, JHmofe0% s S0, Lo TR L
iR, IR E R L ORI E YV EOHBBIGRA D Y G341, R D 425Ric
WU LIcRER S, AR SR SR 17.6% T, r=0.62. 2F SR/ W E S
W& RiE711% Cr=0.688 &, i o B LB W IEMHBIA & & Avie, LS Caj g E
TSRO LVIHRMBOBBECHET Lo LBbh 5.

Ui Ui BV R R 58] CRE By % BIC A © L 7c & i PRIRFE B © 3 & 1 B M
Hoiv (B WHEEERDSEOZVKRIRHMC L MEroREL bbb L Bbh
%,

BARSIKSEREKRE oOMcBELBREL 5 ZLETRL T 7 V47 Rico0n
THE LD, 7T V45 ATREMBORRITIE L L YR HNT, 22> QLo
BELKREE OBICECEROD 5 2 L 227206, ZhEKSZ Db OBMKIRICEGT
% b 0Tkl HIMIEIRE D 5 VI EESAEARICEBL T2 L 2RT L0 LR
bbb,

L LB RS CHIIRBEEN RV LR v 32 XRBOFE L BER L T5 2 Lk, £F
Ho s w2 X OAUREERHERSAEY S AP b A TOEMED 5.

EA4E 1 B

KR EOWBEIC L 5D T, LieR> oA EL L LEELBREZ LD
DEBbID, #ZCARETCIREERE DT 2, WE L olF, B X OERO 3SRy
R LVBHY L OBRIC OV TRE LRI & 2172k,

L BRI IO MHIE L & I Lo CiE Y, EBINI IS L& ST 0D 4y

fBic ks, LEEB>THYT 2 LIFRk L OMIcZ R BERE1AD 5.

2, B DhHBEORBAEREOHKIEY, Bvicv—ERE o MR T 2 B B DSOS

DORBB NIz, ST OO BHEEE 2 B B DBKEICHE L, EERTIRAERL Y LS,

2.

3. BHOBFOHT > % TORERILE OBROST SR L V1L o,

G3F OFZER O D B, BN Y o R EREORE <, i o RIEEER O £

R SRR Dok,

4, FRE LI 1 2[HEGT O b AR R E TORERE OMICITE CIEHRB B 25

N7ehs. IRE L HT SEWHZER L oI BRI A S itk ok
5. U oSG, RBSMTIC KR, MASEMETIHEN S dizE—ED

RENC 3 b3 A B iz, 7272 LIEEY O fIL - B O BRI TIE 401 23S LI 5K & 75 2

7.

6. BHihE, BRI, &AAERSOEF A LB, B RIE X Y S

CHOIG AR TEE EFICRE T 525, URENCD 216 EEN MR ST

ZLOYREBILT D L RH LN, hBIEFORE LIRFEK L OMlic AR LN
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7. 20X ) B EFONE & REEOBEN & O BIRIZIERF b & B RBIAAE & o BtR

THRELZLOLEbRS.

JOTRE X ) O IEN T IEE LB ARSI S v, R X Y MU OBERL ik v
FTHROEFRCEET S, THREEEMIC X ) ABEEEND 2RERL D EBDRS.
8. FELMLRIELY Bic L SBoROTREERY e R HE L.

KEROIMUOIEO AIEEER S B/ NRONEO SR I Y Dl v s, RRIET 0%
DO REMEEI S B IR0 K/NCIT L A CEGE RBER S h o,

9. B4E Y BRSO RO RVAEE S BRI E Y Bk, RAEMEOROERLIV S
nofe, EREROTBEMEEFDERIT Z <~ 3 X OME, HEOEUEic X VT, i

koL 7z,

10, AIEMEEHE RO 2 VEROTFFIT IR L, FREROD CIEA T2 B
Dfc, TOX )T RFEROFREBEIY & B EROTLFE & B BHE Lo,
CAIEHIIROBFEED P O HEEOES ICHEFR T A0 L Bbh s,

!f’.& A
LR =1

1. BEBRORAMOLT DHIE

z B

4 < A X OB RIFEO X 5 KL Bic LEERERZRBER LI b ooife L
TRLBHT, B—HROBABELR s v, REREOTRE OB o 4B
e ERMOEE T, £OMRRIEERE, IERE, WEEPERSh .

B2 XXD LD ICERERT DWW Z < 2 XSS %L, RIS ki
OFMEHELIHABES NI L 0L & 5 EL8,156158) s UERBEFEIHO TSI DIEN b HEAk

ShAEBlz OV LAERITSh Ty,

B OHEHBEOTESS, METEH B LIcEROBRIERELOFEEN D, # <

Apr. 30 pre—— - -

May 10 f———— = - A —

May 20 PR U 4

May 30 ihnisyminl Fo--=-a

Jun. 10 1:’.’.:} ----- .

Jun. 20 _— e }-----
Jun. 30 e T} ----- -
310  — = R SR

0 8 6 4 2 t 2 4 6 8 10

—_— ) 4
Foliage  Foliage St.L. Sp.L. Unappeared
leaf scale F.L

Fig. 60. Diagrammatic illustration of seasonal changes
of composing leaves in onion bulb during
bulbing period.
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HHOWTILE S b OCHEY N D HEBEME L TR A58 b b5, Lieh>Cflizk
RSB ITHETD Y, S DN AR IO CHEEE (RicdaREe LTty %
) b EDICRERSIREL B LN TES, BRZOL I KIEEBERLLENBA
BL, AR RICRC CHERMET 2 REERATER S NS, L LEREORES
2L A CRE TR, HIBREA%—ERY (35~50H) Ic725 L OB LD
BAERL, ZOMBEECESY KD EpLERMES. LS >TEBSREPSRB
G b BBHEEX T, AREEPCERMZERSMCASTZANSRE—ER

kil 5 (BE6LI).

HREK G RFIE D & %
) S ——— o uprpu A~ X fTinbh s, FHEDHIL
7| I Gimcom mmiisnidd & O FREE LR BIRIIE
§ af———enn mninan O-===A===%X gzt A ERD LN
- S| P ' MU — v L3 TR &fkic
o e o i G i LT BHLETHE TOH
& s e mmnOm - e B & 4925 B > 590 H o FilH
¢ DO S o M— RETEZTH, FRO
S T S T T N T DB 1 RRIEN HARRE
Number of days after treatment ) CTOEERICITIE L L EER
Fig. 61. Diagrammatic illgsh:ation of the relation.sl.lip BHh by (FX). #
b e g o b o g s <o
Ernlgzﬁga of short day-length HPLAE OIS0 S
-+ Period of long dayy—leng&th o fe ISR AR AR P
(O Time of storage leaf formation EERI LIRS+ _TE
A Time of 20 percent plants fall over .
% Time of 80 percent plants fall over. wicWEE T H o

PLE DB CERM IR &
NBRER, HHEE—ERO BRI, Wl X0EREL, ZhbOIMIDIEERE,S
BRSNS (e LERNICIEBE B » oS oHe AT 5w, 1 ERNOPZFIESEE
HEOBRBULKIRIE L L)

U7e 230 TEROK/INE S RLIE O IR O FREE & SHF O IEFEIEOHS X Uy ERE b i
HWHIS NS, BEERKIE L UCHIGRIEEOBER TR ES LD TH D0 b, P
TaHE T B IS D 2 IRE £ CREVEARERENEONG. (TTHSR)

LLE® X 5 IR TR B U0, SRS, £ ORBRICHIED b %
z i3 Allium JBIESSIRBIE M ECHE ISR TV 5 (5495) (34,84, 87,100,108, 141,143)

iz 3= v= 7 OB RS, RIS, W, 4 1B LBCE0MERED, bl
T O, FRIRT A U ALIEEE, Wi 2 ~ 3 TH B2, AIRTEEY
&b OMPHEEN LA B, AL v o CRBIE L WO ILE S 5 2%, WG
WA LRI T Y WD),

P RERHMTA Y RAFF ) Y Sieh b LD kBN REER L, ROIMIE
AT AT Ul BEM M OB 2 LT B, L LT ay )y IRe=r=d0
(R, TOREE B YV B OB NEEENEEARLLLET, ¥vx¥0s%
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Table 49. Differences of the state of bulb structure among the various
bulbous plants.

otectiveFoliage Storage 'Shr e DAY
. Protective'Foliage 'Storage Sprout|Foliage

Kind leaves ‘scales Ileaves leaves [leaves ii:rslggrllse
Allium Bakeri REGEL. Bakers garlic A O A A O +
A, Cepa L. Onion A O O O Q +
A, fistulosum L. Welsh onion A (A) | (A) ] (A @)
A, giganteum REGEL. JAN X ) O @] -
A, Ledebourianum SCHULT. Asatsuki A O O (A) O
A. neapolitanum CYR. O X O Q @) (96)
A, nipponicum FRANCH et SAO.  Nobiru A O Q @] @)
A. Porrum L. Leek A x O VAN @) +
A, Rosembachianum REGEL. A % @) @) O -
A, sativum L. Garlic O X O O QO | +93,1205
Hyacinthus ortentalis L. Hyacinth A O X O O -
Iris hollandica HORT. Dutch iris A Q) O O O | —69
Nayrcissus Pseudo—Narcissus L. Narcissus A O % O O | —
Ornithogarum caudatum AIT. O X @) % O =
O. thyrsoides JACQ. O] x O A 0 -
Tulipa Gesneriana L. Tulip O X O X O -

O : existing, A : intermediate type, X : non-existing, () : sometimes existing.

AL v v OEWOIRE U7z ¥mIE L foliage scale & IRE I Ty % 4312, f sk 4 72 31
ERBOLNENODT, I3 XORLSIREREL Lk,

PERRIEIL Lo B BB (scale) LRI 284034  HeaTH BHEHE X ) EHE
OEVEER scale LEFEL TWHO0, ZOERTHERIOLEEcAETAELIZLLE
ARERERRYTERL DT, ARCHRELPHE L KXB L., HoFFMAN X
ST, WidEREL (fb W T storage leaf LIRUNUY, HARTSEMA (321 & L OWiHELr
sheathing leaves & LTV 56D, BB ¥ v X ¥ Cld= = 7% LEVEIE b EHEOZED (]
W C I KB CEE R B E L 2L FEAHDBND.

PLES T X 9 RO LThaHAEEZ boTvwa s, ZhbnllEsr
Bz LEOAETIEBEXE LA EHLM SR TV, Z v 2 XOIEMIC > T
Hcta Lz Heatn SERAICEBEOATIHEEIHAOL TR VW E L Ty 560,
MANN ¥ Allium JBiEY O BHERL (bulb organization, bulb structure) #§H7 L CTv 573,
FOEFREEC VTR SN T 08,

22X OB TABEOFER O 2 X i, HBHULEEHREIC X b RE
WA, ERREBESAEICKEES NS AL, BER I OREQLHES CHRBROMMEE D 5
BEEXHZLNTE5.

D% 2 TR T 2 M OB O RE I > TRIRF S e b i), =v=7
) —F T ¥ v AXEEEEORE—EOIEIEZ L L TEOMLBOBREAM I XY
BEDLLOLEBDIL, FLu Y YRR L CREIRIEREBRESSE» D3 h £ V) RES
NTED, L U CHEBARESEOREE LEHFH LTy 2 Lol b5,

2. BRFRL & RBR & ORISR

22 3 XEROKRIRBRGIFIH LEE A MWE Tb 508, FERRIERMEY ORI LB S 2 Tk
QOY, REFZEHIM & RIRHIM & BMRFE S h B HAT L1 2 C012, Kiffgeofis, W
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FAERITEIE LT #%A0~50REIAE Y, 2% 1 » ARTEUEV-bY 2 WiFFEMicik sz L
Babhie, Lo CHiZEH 2B 3500 icidRiBlz B Ts 2 b b, RIRRE
BOERORSEBLT2HRODDERBEL OIS,

RIRIZ BRI RIC AT 3BR TH 5 Z L3R HBE ST 5 210, A
BHEOFBRERER L RIE L OB BEEREROD 5 2 & R b vz,

TibHEERBO ¥ ~ 2 XMW ETIC X VIKIRICA Y, Z0HIIKEBEL 2 THH2
BABEWEL RV, % T IREMEIE LGS, B B D BRE VAR,
15 LA B B ROR B &Mk < i R & (2 LA sko i R <, &H
WRIOE A MM E LR T 5 Z &1 X VRPN &8 S ¥ A RO E,» 2/, L
LS H LB X Y SR O FEZE RS \IR L 2 RE O L 23k, BomRREL bR
HBIC 7527 & < A FRIRIC A T 2T,

DX D IERIGRK LRI L AR o T2 % = L o & AT A5 Eic B Th &
BB, F2EF IV UIRIRMES & 7o n S ke BT, WRIEEO HETAT
Tldd 5B ETGARL T 56D,

PLED & 5 I RIRIX BRI OBEE O RO IMEHI Sh 2 RT3 b0 Th 523, K
WA L BRIEAR & OBR O ATIEIC LV b 2BEHL M THZ LB TE .

FTlbb19614: 6 H 9 H, 19H 2 b4 A LM U e Kidiic X Y FrEEP Ml + 5
T EEBLRBEPOPEROWIZERII g S e, Ll > TEREItH 2 6 AI9H KX
EREEREKRBICEAS TP b0 L Bbh 5.

%706 25 £ CEHRMIC L, Zo%EHSM% 250 HE Lzl B o 7 Bkiek
W EH%A 2 2 A IIZE Lls ol Le o CEIEREI OB LT X v iR A
5bH0LBbhvs. REMEER B SREORSIC S BRI ERBIRLE O M 2 Reic il L
Bk e & A CRIBEHNCHIZE L7c i 52 T, B0 RIT IR 2 T LEIR LR
NAHEICIRIBICA S b0 & b 5. HIEAGBE % P74 Lok b FEgEo i Mm%
EAEBBREPOIR.

PLEDE»BRT, RO NE D 2R EEE R LOBAKRRICAS b0 LA
bihvd, FEHEOHFOKER, MBERZOBEEBET Iz enAAvA va%ThLN
TV % 23WSB5, FIFED X 5 I & < X ¥R & fs i b —EE i B AT 2354,
ROENE PP E CORBEPEP O, LERSTH v X FIe BT bR Pk
FILEL L5 b0 L Bbh 3 250,76,14)

DX BRROBES DR L ERE Lo bo L Bbhd, ThbbEHRYhER
SRR T 2 LEIEAIE & % Y B OAERIMBIE @2 N, % HRER25~30H PR &3k
PO HZELS T LE@EAER ORBIC 5. SEHHBS0HUTFTOBARFEEIHE L.
WASE B I OB S IR U RE S v, 2 i B XY SRR S h
EROKIBEREL i p7en L Bbh s,

LA LBRABR X DERCECIGHM G U 24 H Bo R A& cHB S ki 8
ARHET TR SNIERE D EIRMAR SIS L Br ok, ChidRRAA R EOER
SRR RES L, RIRICASEHINREL R Y, 2 OREEE RBIZ A DB X
DIRKIREEEM D R 5wt Bbhs, Lo TURMBEOERLG TR Z v 5 ¥
FARIBICE RS ADZNRPELS 223 hvb oL Bbhub,

338



2 3 F ORI L ORI 5 5 i ge—— A 75

PLED RS 64T, HRBRHEEY LAROEB S L% 5 L RIRICA Y, A mR ok
WLIICKIRIES A5 b0 Bbhs. LALERLBEBL Tl 25 BICH T
BRIZ35 H LA B UCHl B 72 3R & W IZEI A B K, S oM bR D LRI b
LI E CIRAERNMHESAEE2 b0 LB BN 5.

PlED X5 ic 4 <3 X ORI > TR Y, IRIRIC A B B0 pRIE 3 B,
RIROES bERRR L B BRR D 5 2 L Rabhvie.

Heat 3R SMHEICHER LB RA V& VRN EERZIEIL, TSR PHReic
BoA—-Chrer (BERANVEY) KBTS0, LR TBAL®r (EEMHEER
SO ANE V) BP—ERELTCRY, KEAEIE 0L LT3 60,

HERHTHBEOERICEETHZ LI ZvXXLSND 2 « 3ol cambLTy5
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Summary

Bulb formation and dormancy are important subjects of studies in onion,

Therefore many researches have been made on the effect of cultivating method on
bulb size, the influence of day length upon thickening of bulbs and the effect of envi-
ronmental factors on the length of the non-sprouting period.

But, literature dealing with the detailed process of bulb formation, the accurate period
of dormancy, and the mechanism of bulb formation and dormancy is still scanty.

Morphological observations on the structural state of bulb leaves, at various stages
and under diverse treatments, have been made for the purpose of clarifying the problems
mentioned above and to establish the scientific foundation for proper handling of onion
plant.

The results are summarized as follows :

1) Under favorable conditions for bulb formation in onion growth of the leaf blade
was inhibited and thickening of the leaf sheath was accelerated.

Then after the beginning of bulb formation, the sheath of foliage leaf swelled up to
become the foliage scale, and younger leaves became storage leaves with small leaf blades.

About 20 days after the beginning of the storage leaf formation the top of onion
plant collapsed because the hollow neck could not support the top of the plant. The
hollow neck was caused by ceasing of leaf-blade growth in the new leaf, paralleling the
formation of storage leaves,

Therefore, the collapse of the onion top indicated the degree of the bulbing process
and harvest time,

Even after falling of the top, thickening of the bulb continued for some time, while
new leaves were not produced any more and the process of bulb formation finished when
the leaf blade died.

2) Inside of storage-leaves, there were a certain number of incomplete storage leaves,
Some of these leaves grew up to become sprout-leaves and some became foliage-leaves
in the next growing season.

The numbers of storage-, sprout-, and foliage-leaves in a bulb were not influenced
by the period of natural long day photoperiod (approximately 14.5 hour) prior to harvest
time, But, when the long day period was under 30 days, the number of storage leaves
decreased.

3) As the results of the process of bulb formation mentioned above, there were five
different kinds of composing leaves in a bulb, namely, protective leaf, foliage scale, storage
leaf, sprout leaf and foliage leaf in this order from the outside.

In other bulbous plants (for example garlic, hyacinth, bulbous iris, narcissus and
tulip), bulbs were similarly composed of a regular number of component leaves, and the
number and the shape of the composing leaves were recognized to be characteristic of each

kind.
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4) As the results of investigation on composite leaves in the onion bulbs of six
varieties cultivated in Japan, some differences were found in the number and thickness
of composing leaves among the varieties.

“Thick scaled type” (for example, Aichi-shiro and Imai-wase) produced flat bulbs
and matured early, and “many scaled type” (for example, Sapporo-ki) produced globous
bulbs and matured late, ‘

5) The number of composing leaves in a bulb was increased by initiation of new
leaves and tillering, so that initiation of axillary buds was related to bulb size.

The initiation of the first tillering bud occurred when the seedling developed to a
certain degree of basic vegetative growth, .

After the first tiller, subsequent tillers initiated at certain intervals, This interval
was a period in which formation of a certain number of leaves occurred and this number
varied according to the variety,

The tillering bud was not found in plants which had no leaf blade, and under the
condition of below 10°C, neither,

6) In bolted plants, thickening of the leaf sheath was inhibited because of competi-
tion between bulb formation and growth of the seed stall, Inflorescence existing at the
outer part of the storage-leaf developed normally, while inflorescence existing at the inner
part of the storage-leaf ceased its growth ; and it generally resulted in “sitzen bleiben”,

Accordingly, it was certain that the degree of growth of inflorescence was decided
by the relation between the time of the inflorescence differentiation and the time of the
beginning of bulb formation,

7) Positive correlations were recognized significantly between the bulb size and the
number of foliage scales, of tillered bulbs, of leaves from the tillering node to the grow-
ing point, and between the bulb size and thickness of leaf-sheath of composing leaves.

Thickness of composite leaves was greater in large bulbs than in small ones, but in
the cell size of meristem in leaf-sheath, there was little difference between large and
small bulbs,

Therefore the degree of thickening of leaf-sheath was influenced principally by the
number of cells in the meristem of the leaf sheath.

It is certain that within the critical size for bolting, the larger the scedling the
heavier the yield,

8) Short-day treatment was given to onions prior to their bulbing period and their
bulb formation was observed.,

Short-day treatment before bulbing period caused an increase in the number of leaves
and produced large bulbs. These large bulbs had many foliage-scales. But in the number
of storage-, sprout— and foliage-leaves, there were almost no differences among the bulbs
grown under different length of short day photoperiods.

In plants placed under short day treatment until the first tillering bud initiated in

bulb, doubling occurred in many cases,
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9) When conditions became favorable for bulb formation, the storage leaf was found
in the bulb 20-30 days afterwards, followed by falling of the top 20-30 days later,

It was observed that the earlier the bulbing, the earlier the breaking of dormancy
and the date of sprouting in planted bulbs,

10) Short day treatment during the bulbing period caused acceleration in growth,
increase in the number of leaves, delay in falling of the top, decrease in bulb size and
acceleration in sprouting, and the longer the treatment period, the more striking the effect
was,

When the treatment was continued over 25-30 days, new foliage leaves sprouted
from bulbs about 25 days after the beginning of the treatment, while storage leaves once
formed did not develop into foliage leaves,

The short day treatment after June 9 showed no effect on the number of composing
leaves in bulb, but accelerated the sprouting of the bulb.

11) Short day treatment given during the bulbing period caused inhibition of bulbing
and delay in falling of the top, their degrees varying according to the degree of day
length. While 24-hour long day treatment given during the bulbing period accelerated
the bulbing and sprouting.

12) Short day treatment given on one half of a tillered plant during. the bulbing
period caused acceleration in growth of leaf blade and inhibition in bulbing, while in the
other half of the tillered plant exposed to natural long day-length (about. 14,5 hour
photoperiod) growth of leaf blade ceased and ordinary bulbs were produced.

From the results mentioned above, there seems to be a localization in photoperiodic
response in the bulbing of onion,

13) Sprouting in bulb was caused by successive growth of sprout- and foliage-leaves,

It was observed in the six varieties used that the increase of the number of new
foliage leaves and elongation of sprout- and foliage-leaves in stored onion began about
40-50 days after harvest,

From these results it was found out that the exact length of rest period is not so
long as has generally been considered. The sprout- and foliage-leaf sprouted from the
bulb about 1-2 months after it started to elongate inside the bulb,

Then it was considered that there are large differences between the rest period and
non-sprouting period,

14) Accordingly, it is necessary for prolongation of non-sprouting period in the stored
onion, to find out a suitable condition to lengthen the rest period, and to suppress the
growth of inner leaves of bulbs after the end of rest period.

15) High temperature (above 28°C) in storage inhibited remarkably the growth of
inner leaves of onion bulbs and delayed sprouting ; but high temperature promoted break-
ing of dormancy so markedly, that the storage under high temperature followed by
ordinary temperature accelerated the sprouting.

It seemed that low temperature (0-5°C) neither broke nor prolonged the rest period
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of onion bulbs, but it inhibited clearly the growth of inner leaves, and delayed their
sprouting,

16) The amount of carbon dioxide respirated by bulbs stored in the room or in high
temperature (30°C) was larger than that by bulbs under cold storage. But the difference
between respiration of bulbs in the room and that of bulbs under high temperature was
not significant,

When bulbs were transferred from room temperature into 30°C, and from 5°C into
room temperature, respiration of onion bulbs was accelerated greatly,

17) In planted bulbs the date of sprouting was influenced by the date of their digg-
ing ; the earlier the date of digging, the earlier the sprouting. Accordingly, it is consi-
dered that the bulb dug out in its bulbing period enters dormancy, and after a certain
period dormancy of bulb is broken.

Whereas in bulbs stored in room, harvesting at an early stage in the bulbing period
caused late sprouting because of inhibition of leaf growth after the breaking of dormancy.

18) Soluble solids content in bulbs of late sprout varieties was higher than that of
early sprout varieties, Defoliation of plant and reduction of light intensity by shading
during the bulbing period reduced soluble solids content in bulbs and accelerated sprout-
ing in stored bulbs,

Whereas the foliage spray of sugar solution during the bulbing period, early harvest-
ing and the curing of harvested bulbs increased soluble solids content and delayed the
time of sprouting.

From the results obtained, it was found that soluble solids content was related closely
to dry matter content, total sugar content and the date of sprouting in stored onions,

" 19) From the above results it was found that bulb formation is not a simple thicken-
ing of the leaves, but is caused by metamorphosis of leaf, inhibition of growth of the
leaf-blade and thickening of the leaf-sheath,

When onion plants were dug out at their bulbing period and their roots and leaves
withered, dormancy was induced in the bulbs. Therefore it is certain that dormancy in
onion is caused by physiological conditions that induce bulb formation,

20) Based on the results above mentioned, desirable methods of culture to produce
large bulbs, a method of prolongation of the non-sprouting period in stored bulbs, and

necessary precautions in the breeding procedure of the onion plant were discussed.
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Plate | . Morphological observation on the structural state of bulb leaves
during bulbing period (longitudinal section),

2. Prebulbing period in the middle

1. Seedling stage in early November, of April. x50
two months after sowing. x40

3. Beginning period of bulb 4. Period of falling over of top

formation in the middle
of June. Inner leaves grow
ing up to storage leaves.

a4
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5. Seedling of bulbing period

in early July. x50 grown under long day treat-
Ib : leaf blade, ls: leaf sheath, ment. Showing the inhibi-
sp : process of leaf sheath. tion of growth of leaf blade,

N7
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Plate || —1. Transverse section of leaf in onion plant. X80

1. The beginning of bulb formation. F. S. foliage scale (swelling leaf sheath), Is : leaf
sheath, 1b : leaf blade.
2. Parenchymatous cells of storage leaf (fresh section).

3. Vascular bundlesi n storage leaf sheath.

Plate || -2. Longitudinal section of leaf in onion plant. x 80

4. Differences in the anatomical state of leaf blade and leaf sheath. sp : process of leaf
sheath (ligule), 1b : leaf blade, Is : leaf sheath.

5. Leaf blade of foliage leaf.

6. Leaf blade of sprout leaf.
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Plate [[. Longitudinal section of composing leaves of onion bulb. x 60

e
e

W

Upper row shows the tip of leaf blade. From left to right, storage leaf, first sprout leaf
and innermost sprout leaf, respectively.
Lower row shows the base of leaf sheath. From left to right, storage leaf, sprout leaf

and sprout and foliage leaves, respectively.
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Plate |V. Longitudinal section of component leaves in bulb sprouted, x 60

Upper row shows the tip of leaf blade. From left to right, storage leaf, sprout leaf, and

foliage leaf, respectively.
Lower row shows the base of leaf sheath. Left : storage leaf, middle : sprout leaf, right :

storage, sprout and foliage leaf.
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