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Studies on the head formation of chinese cabbage (IID)

Physiological studies on the earliness of head formation.

By

_ Toru KaTO
(Laboratory of vegetable crop science, Faculty of Agriculture)

Summary

The earliness of head formlation was investigated by the method of shading treatment
and chemical analysis with Nozaki No. 2, Matsushima-Jun No. 2 and Hakushoku-Hohtohren
grown in pots and field. ' 3

1. It was observed that the expansion of leaves in Nozaki No. 2, an early variety, is
very slight under natural condition, but on the contrary, Hakushoku-Hohtohren, a late variety,
expands the leaves more outwords-than the other vanetles

Hyponastic movement of leaves by shadmg treatment was more remarkable in Hakushoku-
Hohtohren than in the other varieties.

Thus, it was clearly suggested that the sensitivity of leaves to hght is in the following
ascending order.

Hakushoku- Hohtohren>Matsush1ma Jun No. 2>Nozak1 No. 2.

It was proved that the varietal difference of sensmwty to light is attributed to the difference
in auxin level of leaves from the result of auxin biossay.

2. It was shown that hyponastic development by shadmg treatment is con51derably
affects' by stage of plant and varieties. Namely, hyponastic movement at early stage of
plant was limited only at basal part of leaves and gradually reached the top and matginal
part of leaves with progress of plant growth, resulted in the attitude ‘of head formation.
This transition was more rapid and remarkable in an early variety than in middle and late

varieties. .

3. Auxin level in terminal part of bud gradually increased with plant growth. This
tendency was more early and remarkable in-the following order;

Hakushoku-Hohtohren>Matsushima-Jun No. 2>Nozaki No. 2. .

Carbohydrates in top on dry weight basis increased very slowly until the 25 th day after
- the sowing date followed by a rapid increase to the 35 th day, and thereafter the increase
in carbohydrates was slowdown. This . tendency was more- remarkable in the following
order; ' '

Matsushima- Jun No. 2>Hakushoku Hohtohren™Nozaki No. 2.



206 ERASEAIIAS W1 HABY I m1S

On the contrary, nitrogen content gradually decreased with plant growth. This tendency
was more remarkable in the following order, .

Nozaki No. 2>Hakushoku-Hohtohren™>Matsushima-Jun No. 2.

From the above-mentioned results, it was observed that the head formation is induced
by high level in auxin of terminal part of bud and higher ratio of carbohydrates to nitrdgen
in top part of plant, but that the time of start of head formation is almost the same
judging -from the intersection of increase curve in auxin with decrease curve in ratio of

nitrogen to ¢arbohydrates.

I £ 2 b 2

B ORERE LIRS L TR AEDMMBRTH 5 EEBL LI LY, E5ICZ0HE
BERRNSREIC DT HIILL, Auxin ERKILGE S FICEHRE L @ﬁ@uﬁﬂr%ﬁ?5#@

MMBERICE >TIRE2SDTH BT &E5EE L®,

— BN TREDITH R ATERD S THREERET 20U, 4, BrELEZICON
TG E CICE DS S DA ERAE LB LT EL EBONTNEW,

ENSHAIERDERDBEDBHBER P S HLEALDOL I NBARKSZ2PEWOIIKTELEED
CZEOERHERICONTHERL TAROKRERE REORRAEP S L OWHSHITT 512D
FERATTIR » 1o

K#%um%x@ﬂﬁmm%#m@awnmhntoccmr<m%$bLﬁéo

I HB &L FE

R RO 2 S, thAEOKREM LS, BXUBED A6 EEEE IR LI,

8 ALOFICI0 cm B LT 1S em $AIIZTIL, RIF L EBIKHMBINTIARILE Ui, 25BEAE
mpLTEoBiics 2 RREMERZRE L, IEOBMIATES® WELTHE -1,

Ffo—5 8 B AL, EHICE b1 - TEEEZRIL THF L 7,

Auxin : 30 EEAOTES X DHHME 1 gr 2RINUE B ICHMYBBBILYES TN I—F LT 20
[ 0°C DBIKE T Lice T —F Uil BHER T BICHE > T Avena curvature test T
Bioassoy %1778 - 7o IE DN TIZEIER DI 50 gr Z#t3 U T Avena straight growth test %
i1,

Bkt - ERLE9 lLJ:f:’ﬁﬁ%’EJ’Zkffﬁ;‘i%#C?b\Tb@k'fb%&i 20 % HCl (WE 1.125)
’C 2 e300 Ik A8 LU f2 7% Somogyi HEIC &L o“C HH#ILAMIT Semi-micro Kjeldahl #iC &
S TENENELEITIE -1,

m & 2

1. Siexdaiio Luiﬂ]@:ﬁ‘:ﬁﬂ-ﬁ:}l’iﬂ

BEHEDE T ~8EDAHAEBRLTEORIMAELZMEL 1.

Bl RILEORAKT, RBLUVANCEBINTHELELOSNTNEHDTHS, B R
KENEEEEEERELCBILTED, ROTRE, B0 LR E->TaE, #ETH
HIFEEE LIl TH 30 L, SFERZRET, RERZOHEARLTNEEERL D,

DEICTNS K 2 48RS EICAN TENRIC L BEOMAE ZHIE L TH S &5 2 ROKEL
Bohts



NI YA DERBRRICBT AU () NCT)) 207

1R RORBBAKICHY 2 REMESR

TERE | newos | seamn | ¥ S
i 35 39 16
2 34 48 20
3 37 Y 12
4 32 45 5
8| s 3.5 15.8

* BREEHSABD6 R 5 B TEEXURE
8 W DINTHEE

W2k BRI AEDOMih A

DEBE | e s | oeoms | e 2 8
T Y +78 +13
2 +22 +27 +14
3 +22 +28. 13 RN R
4 +21 429 +10 2% Hi2E e
k2 BT
Ty | o+ +28.0 +12.3 T W s

% 25El'ﬁ%m%lﬂa‘iﬂﬁﬁifj\nfﬁmﬁﬁézﬁu IR Ericd 2 FED i BED FHRZ%E 2

EL (9};112[]&%15[:“%’8:48” ahilii “‘E:.GC]\TL)
¥ +3NF~DEH (Hyponastic movement) TENRES > 720
FRY
BEOEEDORMAESZ <, BE, BIHDOIEIC o EIROFERMIANBZTXDOHEICK»

ThEoNk G 1D,

2. RBICHERESEORiho REER

(1) BB S EORiho

8 A10E ICIZRE L Ab Bt 2 SA MR U TRE R 7 —v LT > RO il & O BFE B
Licke?d, BIRKERMIORENZLOUKENE SN, THOLL, BEOBMICIIESDE
AEDEM, FEH ER OEE, dEBLIUCELEOEHESEITNTHT, ThOBREFRT -V &
& %0635— LET S b, BHERISEETE BHOALOTZEZ £ ALHOoNTE

o TRENHOEIMOEMICLZEDIL LU NALONDICTEFIL, 25BEINEE LESTELD
meﬁ—wb%b,%ﬁ@@%%¢%%ﬁif£;0,ﬁk@é%MKMPL§3®JL@§%
ERUK 5B BN 5 EESBIUTEROEMEHE L CHANCEE L THIREBE &0 5 2 Ei
OBMER LI,

2) REMERICO>HT

EROE D CRE L > TEOBMOBAIZEL BT B EBWHSPITE - IoREEITK
S TCNORHRAMDOEDEMBFERRLINEZAELTAHE L, HEKWAETRHIR 2SO
BHEOELEDTH & BAEDLNIOIKIL, 2 BERESTHENLLDONLED 1, T IHEMR
OEMZIRWESEL LTEBONEDHTH B, Hili2 SICPOPLPRBOB & bMN->TW3
LI IcBEbNni, WEERKKZ L, B 2S5, AEQHENICEONTERLSEDOD) & NH ok,
REH 2 B TR ILEROAHBOD E 54507, JMICHAN T, BHDELADBI& %A
L&, 3EMESEICANUNDEMDS D NISFHICENTEHELO LI IKE DN, 0BBICES
E, BB 2E, SESHEEORMIIFL LY, REH 25 OT NIk arlic Bl U TR



208 BAAREENAARE B3  HEANY 0 15

EWBAERTIHICKE -7 EBIN),
' Hiy2 5

e \¢

N 22

e
\ lo ° \ (o
Io SRRk

(o <E
2158 8 %88 EERE) ‘
O T Ak
(% & . (° '° <t

131142088 3pg g 4()8 g
O ROFM 3
B2 H TIPS S DK DR 3 ?EQQWUDEEHE@@@%?%%
(5% : FABKE 2 B) '

3. ¥EA Awxin EFEBOREMERICONT

BBICEEL. I RERSVTWEEBSICHRBRREFRFNREATELDY Auwin ’S:ﬂ‘HHZ'I LCEE
B Auxin SEOREMER LA LA, ABEHELE L&, ROTHREM 2 %, B
25DIFICAIEELL I T GE4R),

(13874208 B

IAA TAA (AA
o A o} B < o] ¢
120 120 , 120
110 Pﬁ—l J—LH 110 110 ,_rLﬂ
100 100 100 sl HJ
K H = |
0 90 .
i . ! : 0
i 80 & - ‘80
%‘ " 3187458 g . .
A A B IAA- A TAA
B 130 ) 3 : ] R ’ ,
120 120 a1 A
110 ~ 10 | 110 fLrLL[lIIlz
1mLJ 1m~J 100
% . 90 %J \
80 - 80 . ) -
R RF R Pavd . R
0123456789w 0.1.2.3.4.5.6.7.8.910  70.1.2.3.4.5.6.7.8.9 10
A A EET B:%i2 %5 C:HEM2%5

IR TENLEEREHTOREMzER
(ﬁkﬁ’e’%ﬁ%ﬁ L, I—TIVWLL%@@T&7 593 ZICDWT Avena stralght growth test)
EfTE -7cbDTH B, . . ‘ N
4, %?‘CH‘UDWWiﬁﬁ}@?ﬁE@uuﬁFﬁZiiCOb\ P B A
S AVBIEABIKIRELR] nnﬂlCOb\T’iE’E@?f—'ﬂfi}aﬁﬁ’fﬁﬂ%ﬁm L, THF D Auxin



NIHAORBESRIETIHE ) - Onpp) - 209

BRUHEROKKILY, ERICEHEDTL, ROKENE Bnt(%5l%

(1) Auxin R .
TEFID Auxin OHEE LB &, Eﬁ?éwonf.&anLﬁT5®m6bﬂ6# Z D
HMNEIAAAEHENELE L, BB 2E5R3DE 0, BEM 2532 OPMOENBAD LI,

(2) BAkit# ' ' :

BEHRLAITRIZLALHMLUE D, TOEEMICHENL, ISA2TE5 & OHMEED
WERBICR BEEMNS LN, | - _
'cmmmit«r@mﬁmiﬁmabnnn MEM 2EBRLE L DRKILHESS, DT
AECEEE, B2 SoBicditn,

3) ##eY

%ﬁmé%uﬁmm%&mﬁméﬁiéKohfﬁ&bfwéoﬁ%z%u%éﬁﬁ9a<,5
BETEL, KB 2 SOBIKE 12> T,

W BRIAY—RALS LR
Eﬁ&&éK%b<m4T6CtuBWﬂ&Lﬁbfbéob@%mﬁﬁwéibgbw%ﬁm
HEDOLNIEP 1,

voE o®

B’ -
L : R ‘ ;}E 14 [ %
5 1 RIC K AUL TFIG 2 B hsaL £ . 6 @
#HT, BEAEESRETS B 2] %
. _ : w10 5 m
CEWREN, MEBMITRE /7 4 f
DHRICBEEbDE E A 5 1 5. . v
too CHRBLRICE - THD Lo , 1
&, B 2 EHICH LR T ¥ € R '
_ B2 ND LAY 1
HBHOICKL, AREEESIE 0 0
BICHBTHEC LICHKT S o . pak2S 8
bOEERLNB, | " ——s GEORE 16
RIS L CHESE T 5 0O —x F§25 La
% Auxin &5 LREEICH 7o L2 N
UL BTHENED, B 7 N
D 25 1.0 C-
A RORRIZ, WK SHER B 0.8
Auxin fﬁ@‘fi <, 00‘?*’.&.‘% % 15 0.6
25, ABAFEEORICS < ol 04
oTHD, HICHIE L THE ;| 1 i
ENBROBEMAIER Auxin o : .
SR EFRCBFBELTVEC & , BB B 45 R

iR % B

%TD“C(:\Z) btfola’CE’l‘fﬂ
%SIZ] Ny ")'/f DTEE Auxm %&U%Wﬁﬁ}@fﬁﬁ

AEH TGRS E & B 1w
KMQ¢E@;D§<®ﬂ¥ﬁhﬁ%bfﬁ%#ﬁ%éﬂ%%¥mﬁéoCCKE¢%EE@K%
EHOERNAONE DI TH B,

BT > THED R ORI 5 2ERANOFAICE > T F 2 3R £ LTHR
A DI RAREORMOB L B, ¢ OEMZTE 2 SRR HLELN, BB
1ENRNBEC, AREGEETZORMARL T BIRD. 0P SRR



210 EMAEENERE TR  HERREY I 1S

ETOEBRROELLYD, DOTRAEROEREONIEDEEZLNS, LELIDEIE
SEIcHONELIRFIF2EEZBROTRELOSDOTIRNY,
HOZMOBWABEBRIIC L » TR S C LIZFEIRBABIEORAEH RS ARU I LS ICHR
25, AEAEUNSRERE, HEM 2SNy PTREETI—DOFEETRBVAEGEZILN
3,

KB OABEHEEME LT Auxin OHNEEERE N/C OETHMRE ORRAICBN THEEK
BIMTNbbNEbDTHICE2HE L, FREE IABMUBEERLTNS, L LEER
SRR REICE > TELOEENLZ SN b 5 12,

V & - E

NI Y4 ORERO BB AL EOEIICHE D BHERDG SR L, ROBERBFONI,

. HARETEETS EHE 2 SAUits, QEOTRREERL, KB 2SR’ OHRRE
'M&@bfwko%G%%K%ﬂﬁﬁwﬁﬂééééE@@Eﬂﬁ%m@@m@m?éc&%%
Uy, RNTHEH 2SS, BIF25DHICEL LT,

N THEORNDERIIEN Auxin EROZBWCFEEAL T 1,

Lo TENENDO R BRGU T CHRIREBBEL & 271D IKRFIF 2B TRPLEVEDRE
HICALNBDIHL, AGEIEETRAMOIEIIEICEIE L TR » T 5 DTHEE#ENL
TELDRIDELOENRETILENDD, ZHROAESRER L LRICERBEBLLE >TSS
bOLEZOLNB,

2. HBRMHEL - TRENAFEORMBBIIEZEBI L - TRE>THAEDPDTHEL, &K
STHEICHSEEEN TS, REREREBRCEOZTOHEMPBET T - TET TS DI
U, BRERE ZOHETHEN,

3. HEBIRENL->THEHED Auwin RARSERIZER ML, ROTHREBH 2SS, BHE25
DIFIC & DEEINA 10,

FRBRKMHIZRTRSBETTIIREAEHMULVDY, £0%kEbicEmL, 52 T&2L
EIBRODIIEINE LA EHMIREN, MEM 2 BENRLE L OHMERZRL, FEM 2 SNE
P otc, BRILAMIRAKCHE BB ICEBICHELE > TRDL, FiF 2S5 SEDEME
ELL, 20THASEE, BB 2 BOEICEE > T,

EBICEE S TAFE D Auxin HNEIERE Z UM EED Nitrogen-carbobydrate ratio D& iR
& DRSS HERBIBIFIIZ 3 &L A LR UM E g s i,

g & X &

L BEFE-E L 1950 74 ORBBEROME GE1H)  HEMRBKOBFRICOVNTORE
Bk EURBEE. 25:682.

2. L1951, NS4 OHRBEZOWE (B2 £EFve v EHEBREG & DBFRIC
2% BRE 26: 7711172

3. . 1952, BHEH LRI 4 A ORUREN. BRE. 27 1005—1008.

4. » Ol 1954 KEERN I YA REOLENISHMUICE T AT, BREUH BERTOLLE
M ticl 4 AH%E © 33—37.

5. <InEE #1957, EEROMKHBBRICEET A0, HEROMBINN AT BY

M. 26 154—162.

(FRFI394E 9 A26 R ZB)



	page1
	page2
	page3
	page4
	page5
	page6

