Toval)—-ORITL b 2EE
BB B 1< B3 B SR

Studies on Two Large Curds Harvesting Technique

by means of Pinching in Broccoli

Kouji KODERA

Summary

The purpose of the present study was to estabulish two curds harvesting technique in . Broccoli
( Brassica oleracea 1. ltalica group) plant. The auther developed a new cultivation technique
that named *‘Two Large Curds Harvesting Technique (TLCHT). The plants were pinched at the
propagation stage. ‘The practical time for pinching, plant density and nitrogen fertility were studied
in relation to cultivars.

The results are summarized as follows.

(1} This new technique were preferable in the practical growing when cultivars and plant
density were properly chosen. Marketable yields with this technique increased by 50% as compared
with those with the conventional technique. Three curds harvesting technique, however, had poor
quality in curd size.

{2) The plant growth in the technique was characterized as lower height and more leaves with
fewer lateral shoots. The leaf and stem weights were almost similar to the control. Although the
average curd diameter had no significant difference with this treatment.

(3) The optimum time for pinching was found to be suitable 4 true leaves-stage, remaining
2 true leaves after pinching. The lateral shoots via cotyledon should be removed as soon as
possible .

(4} The average budding-time and harvesting-time in the new technique 5§ to 20 days later
than those in the control, and their deviation being a slightly increased .

(5) Plant density was seemed to be suitable less than 350 plants / a in an early cultivars, 280

plants / a in a late one.
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(6) Nitrogen fertility was seemed to be suitable between 2.5 to 3.0Kg /a in total, and be
preferable if applied twice by half.
(7} Among 14 cultivars tested, profitable cultivars were ‘Unabara’, ‘Ryokurei’, ‘Shigemori’ and
‘Tourei’. The eary cultivars, however, sprouted less lateral shoot after pinching.
(8) As mentioned above, this new technique (TLCHT) showed significant effectiveness for
Broccoli cultivation, owing to it's higher yield and lower production cost.
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CD : Curd Diameter
CL ¢ Curd Length
SD ¢ Stem Diameter
W ! Curd Weight

Fig.1. Measurement of the Curd

[ 2 Curds Harvesting )

Fig.2, Method of the Pinching Treatment
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Table 1, Effect of number of main stem

I ERBE after the pinching on budding date,
harvesting time and harvested ratio in
RER 1, WO RO ERRENET WECRIZTHE four broccoli cultivars.
SBEEICE A MR, D, K =
Table 1LIZ/R Uz, MR IZ IO ORE & 18T OTETE Cultivar Number of Date of Ratio of

FBEORiCHANT, 2HEBEODRTIZL~2 08, 3IEHE (Broccoli) Main Stem Budding  Harvesting Harvesting
EDIX T 6 ~ 10BN, PEEIHLATEO BB &

. . 4)

S CREIMAED S 60, BRIERD 5 kEs o B ;3 gaél o 1%
T per e s 1 [ 1 e e nabara ct. 21 Nov. 13k 1
& T, BITOEERY VXTS5 ~6H, 37k 38 Oct. 27 Nov. 23+ 10 100
WEHKTA~I6HENT, BREBD FKB131° TK,
IHE D IERIE 72 2729, BUEBE b EIC~T 1 Oct. 2L Nov. 8+2 100

peas s e s 15 1o N Ryokurei 2 Oct. 22  Nov. 13+4 100
QTEHE WX TR, 3MEEE h X TISAENT, diE

) t 3 Oct. 28 Nov. 2248 100

HO 294007 3, FIEEERAGEOLD, BOKk

DOEEFEPEL SHEEORUER E kb, NEHIIZE Shikou 1 Nov. 3 Dec. 7+12 100
WHE DRICHk~NT, 2 - 3TEHE WESWBECEN Ny 8131 2 Nov. 7 Dec. 21:£9 100
too w1, WHENION (R 13, 2 - 3 S b A ¥ Nov.10 Dec. 2549 100
BITDC EICE 5 TORPREL L2 HABA SNz, # i Oct. 27 Nov. 16:+4 100
IEE Fig 3R UTIzcE 9ie, ‘9 E5 ° ‘Re Swing 2 Oct. 29 Dec. 8420 60
TO2 - 3EWE b KL, WITORLE Y h Kb~ T 8 Nov. 6 Dec. 7410 63
1 6f5LE S BN L Tohs, 2 - 3TEE L RO Tl 1) Control. (conventional)

EWIREB A NS0Tz, R8I TiExhth 2) 2 Curds Harvesting Technique
1.8, LOMGERNUTo, ‘294 v 5 IR LKL, 3) 3 Curds Harvesting Technique
B & b 2531 2 & U oo 720 E B IR LS 6 4) Standard - deviation
M TER R % Table 2 WWR U Tz, i BE&E X, WIh 8, 000
O BEABOENCL B S H/sEd A b Shikou
o e B EEARDD L BIFEEL 75 T, K 7,000 forerorerrrirens oo
BEEARDE B IZES LB, 2O, EH, K
SEBRUD & 70D e DIETIRNLIN & < 78 BTS2 6,000 |-l --
Nz, —JEWUI ) ORER A5 &, WIFNOME L E ] Ryokurei %% Swmi
EAMAEZ T HIEE, EHEELTLBOGE, BRI o 5000 7 . Rt 77 [y e d
ot UL, I bKICH B IEHOME &
i, BEOBEREE b KIS THE SRR b h ~ 4000 0
Do te, EEOREE, SEICEBES HONAD, & E Jos
I 3T E H Kicis ) B GEIE T 0% Lo 12, g »00 Al

% 2, 000

SRR 2, /OB D S BRI DS IC RIF T 5 X

26 & b REACIS U B RO IS & OMEEFT T 1,000 o]
W DRI B QIR OE I 272 I, I 0
% Table 3 1R Lo, LB X OUUHETIE, 2 168 E o Wy

DG 215 C icd DIBN, & ITHBORIISE b
DI EENBEIS A LN, 1o, BIOEIEES b Fig. 3. Yield per 10 Plants on the number of
X CHEMF 2/ LR DR, BITKick T main stem of each Cultivars.
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Table 2, Effect of number of main stem after the pinching on plant growth and curd
development.
Number Top plant  Number Maximum leaf Curd Curd quality
Cultivar of Main weight height of length width weight length diameter High Middle Bad
Stem (g) (em) leaves (cm) (em) (&) (em) (em) (%) (%) (%)
1 2631 711 19 3.1 22.9 335 7.8 12. 8 100 - e
Unabara 2 2401 69.5 35 35.3 22.4 282 8.2 12.2 100 = -
3 2632 66. 2 47 36.3 22.3 189 7.3 11.0 53 37 10
L.S.D.(5%) N.S. 3.6 4 N.S. NS 38 0.7 1.0
1 2965 .7 21 39.3  22.4 305 7.1 12.8 90 10 —
Ryokurei 2 2810 73. 4 41 40.4  22.6 249 6. 6 12. 2 80 20 -
3 3189 72. 4 53 35.5  20.9 169 6.1 10. 7 40 40 20
L.SD.(5%) N.S. N.S. 4 N.S.  N.S. 39 0.6 0.9
: 3984 90. 1 24 44.6 26.6 470 7.5 13.1 90 10 ——
Shikou
3417 83.3 42, 40.8 21.86 305 6. 4 L7 65 30
No.8131 )
3 3576 75. 4 54 371 20.8 243 5.6 9.9 57 37
L.S.D.(5%) N.S. 9.8 9 7.5 4.7 67 0.8 1.4
2681 71.0 25 41.5  24.6 49 8.3 13.5 100 e —
Swing 2 2817 70.7 44 39.8  22.3 293 7.6 1.8 75 25
3 3193 65. b 54 387 2.8 284 8.3 12. 2 100 - -
Data presented are mean of 10 plants of each treatment.
T, NEHE 008 -z, BOMENE L o Table 3, Effect of the Number of leaves at

OFEMIC L AEFRK% Tabled WRL I, #EHRER,
BEXNLT, 2788 & YR TR E < s 4 M
A HNIINS, BRITOEKIZ22% & Wb Uz, B850, 117K &
BRUDRTARTHY, 2TEEEHKIIZOW2f5E 8- 7
b, EIRIZ2 I E VXTI LIUNE e Tz, Hi BHE
R T A EOR &R, BIEFXSB8% EE<, 26H
Eh X4~ 5%l Uts, TEBoREEicsLT, —
M1 h OBBEGXICENT, 2HEBRE YK TR
RETL, BUDKIIRRRE L BT, TEBOREE
 OERICBO T, REBTCOREEIED oY
S Te ¥R, BRUDERD6 len & A<, WOWTHEFK
Elsh, 2B E DIXIZR0RM L ro 1n, ARIEEEIL,
BRTXTI00%, 2168 E HIX Tk, OIS AEES 5
~4 SR TE {, 2. DHEN & 5 BHEEHY, 82%, 86% &%
L 2T,

the pinching time or disbudding on budding
time and havesting time.

Culture Number of Date of
method leaves at -
pinching time Budding Harvesting
2.5 May20+3" jun. 743
2 Curds 3.5 May 22:+3  Jun. 9+£3
harvesting 4.5 May 2443  Jun.13+4
5.5 Jun. 2+4 Jun.23+4
Single Control  — May 18:£1  Jun. 543
curd
harvest- | Disbudd- -— May 16+2 Jun. 132
ing ing

1) Standard deviation
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Table 4, Effect of pinching time of 2 curd harvesting culture and disbudding with
lateral shoot(bud) of single curd harvesting culture on plant growth and curd

development, ;
Culture Number of Top Number Maximum Lateral Curd Stem Marketable
method leaves at FW  of leaf width shoot  weight length diameter diameter yield
pinching time (4) leaves (em) EW(g) & Aem) (cm) (om) (%)
2.5 2457ab 38b 23b 103.7b  317¢ 8.7 13.3 4.4¢ & 82
2 curd 3.5 253% 42a 23b 97.4b  292¢ 8.2 12.0 4.4c 95
harvesting 4.5 2844a 42a 24b 106. 8b 3i13¢ 8.5 12. 2 4.2¢ 100
5.5 2464ab 43a 22b 114. 16 313¢ 8.2 12.3 43¢ 86
Single \control —  2347b 21 c 2%a  782.7a  38Tb 87 124  47b 100
herves-|disbudd-— 1832¢ 21 ¢ 27a 0 ¢ 459a 8.8 13.2 6.1a 100
ting ing
1) Alphabets separation columns mean 5% level by Duncan’s multiple range test.
: 700
FEA S TH - MW EORIBL2FEHEOBBICH
JBEE - JB(%@HZ@" 600 """ Lateral curd
A BB L ) BEOBE, 500 - “ AU EVRROIN
T RE IR e E‘@}&fﬁ’fﬂéﬁ Liéd)ﬁ"i: grBEbhah, K
FRICNT, T BB S DX E 2TERE b KX ik—3E - 400 | .
DEGHEETT - 120 HETFRIUE Table 5 IR L1 & 5 g
@, BB BB, 2 1 DK T vith < 300
Foo Hi EETISTRERTL £ b 5 b AL 2 B NI T, >
EIEHE R, DS T BB A b N e 200 |- -
SThS, R I 2R Y DK TR E o >
—HRM T ) OETEBIHEARIS, D 43 4k, 100
EED DSLBRTH 1z, BN ) OILE % Fig. 4 0
R U, MR FEA T O N R D8 2% Cont. 2CH  Cont. 2CH
U, s CIRE - IEEE DIXTH L T 1o, (UNABARA) (TOURED

Fig. 4. Yield Comparison between conventional
HE T B E DR L ez, :
TR TR2IERE HESE (et (cont.) and 2 curds harvesting ( 2CH).

Table 5, Difference in plant growth on the conventional metod and 2 curds harvesting.

Date of Harvesting Mean of curd weight Top Number of

Cultivar Treatment F. W curd
Main shoot lateral shoot Main shoot lateral shoot per plant

(9) (2) (%)

Unabara 2C. H" Nov. 343%  Dec. 12+9 270-£37 9853 19344138 4.4

Cont. Nov. 137 - 259447 — 2047 £ 309 2.0

Tourei 2C H. Nov. 2915 Dec. 30116 308+ 50 52428 3637567 2.8

Cont. Dec. 246 - 23156 — 32184480 2.0

1) 2 curds harvesting 2) Standard deviation
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Table 6 1L 2 {E# & b EiSic i) 2 BMEN L EF O
BIRZRU Tz, EE I, BRI T AR EEBE D,
& B S IRCEICH B SES AL NIL, T DR,
O 8 ALTAGER S ARNIIT- LK D & O EN 5
fAnAbNIz, TEBOIFE IR Table TICR L IZ L 5L,
IRERH I MR S e 2 &, S0 % 8 A2THICIT - 12

Table 6, Effect of planting distance and pinching

KtEhslifsashic, ~TEEL I YOERLL T
AR ORR, 28, GREEehadiy, %
OF, #0% 8 H2TH GER S B8ITIT» 12§ @12 &/
I A HES A O NI, TEEOMER L, Wl coRs
BHEERD SN o Tobs, W B ENSL B2 E
A bhi, BB T AIEHEEOLIE L, v
NOMBIX & HRETH - 12,

date on plant growth of 2 curds harvesting

Planting distance Date Top Number Maximum leaf Lateral
Width Row of fresh Plant of e shoot
of ridge spacing Pinching weight height leaves fength width weight
(em) (cm) (g) (cm) (cm) (em) (&)

70 50 Aug. 17 2169 a 65 46 34 19 67 ab 1)
70 50 Aug. 27 2228 a 66 47 37 20 54 ab
70 40 Aug. 17 1859 ab 64 44 35 19 101 a
70 40 Aug. 27 1766 b 65 46 35 19 21 ab
70 30 Aug. 17 1651 b 66 45 34 18 28 ab
70 30 Aug. 27 1508 b 63 45 34 18 12 b
1) Alphabets seperation in columns mean 5% level by Duncan’s multiple range test.

Table 7,
size and quality.

Effect of planting distance and pinching date on harvesting time,

curd weight,

Date of

Curd Ratio (%) of

Width Row Stem  Marketable curd weight
of ridge spacing Pinching Harvesting weight length diameter diameter yield per top
(em) (em) () (em) (em) (em) (%) weight
70 50 Aug. 17 Nov.11+6') 244ab 7.8 11.5ab  4.0ab?) 97 22.5
70 50 Aug. 27 Nov.18+12 259a 7.7 11.2ab 4.1a 100 23.2
70 40 Aug. 17 Nov.13410 229ab 7.6 11.7a 3.9ab 97 24.6
70 40 Aug. 27 Nov. 1549 205ab 7.3 10. 9 ab 3.8ab 88 23.2
70 30 Aug. 17 Nov.14+£8 190b 7.0 10.5ab 37b 94 23.0
70 30 Aug. 27 Nov.214+16 187b 6.9 10.1b 3.7b 88 24. 7
1) Standard deviation

2)

___7.“

Alphabets seperation in columns mean 5 % level by Duncan’s

multiple range test.
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2 7R & b R IcEs 1T A SR O IO W TIRE
LTS8 % Table 8 1C/R L T2, HFH L, 2WE L ~uh
BT E R 2 A [HFIDS A bz, DU, HEEH &
HIFFEBEDOEDS A s, & il bk EITIEX b3
Bt o, i LIRE s b, BE, I
BRELAABENEERE Y, TOB, DINLE

Table 8.

of 7 curds harvesting technique.

BTN, REBERSAE ol —JEHEYIC ) DR
B2 o NCERE, BIERPEITIIEHIMEETRE
I AERMNA LN, LU, dhhHE S 515
FOHELASE, N(.5)—-NM@ T L T27T—
23% & HEIEE 2 13 E BP9 2 AL A SN, 16
DS, BEITBW T, WHETORL» LRSS
Nishr o1,

Effect of the method and amount of nitrogen fertilization on plant growth

Method of nitrogen Mean Mean Top

fertilization (k¢/a) budding harvest fresh Plant

Maximam leaf

Curd Curd F. W,

Stem per

basal top date date weight height length width weight length diameter diameter top F. W,
fertilizer dressing () {em) (em) (cm) (4 {om) {em) {cm) (%)
1.5 0 Oct.15 Nov.1l 1513 54 29 17 205 7.7 1.1 3.8 27.0
0.75 0.75 Oct.15 Nov.15 1714 60 32 18 221 7.6 1.3 3.9 25.8
3.0 0 Oct.18 Nov.18 1795 59 33 18 230 7.5 10.9 4.0 25.6
1.5 1.5 Oct.15 Nov.15 2073 65 36 20 263 8.0 1.6 4.1 25,3
4.5 0 Oct.18 Nov. 18 2087 64 35 20 255 7.6 11. 3 4.1 24. 4
2. 25 2.25 Oct.17 Nov.16 2132 68 38 20 247 7.6 11.3 4.1 23,1

g2 6, REOEOIEFTCRETHE o772, @RI, WTNOSE b BERE U2 %

BE U W Ic DT, £ BT 2188
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Table 9, Influence of cultivar on plant growth of 2 curd harvesting culture.
Mean Top Number Maximam leaf Lateral Curd
Cultiver Trea- harvest fresh Plant of shoot Stem
(Company) tment  date weight height leaves lenght width weight weight length diameter diameter
(9) (em) (em) (cm) (&) (4) (cm) (cm) (cm)
Shikou8131 C1) Dec.22:£63) 2958 88 23 49 26 304 453 1.2 12. 2 5.9
(MUSASHINO) T?2) Jan, 215 3454 82 ¢ 39 46 24 111 371 7.2 12.1 5.1
© Significance ¥ NS, . s N.S.  #x ax wx NS NS s
Minami C Dec.11+4 2243 84 21 43 23 481 274 8.5 1.7 4.4
(MUSASHINO) T Dec29k14 2628 81 46 39 21 257 211 &1 1.4 36
* Significance NS, e owea e s NS, NS
Tourei C Dec.10+6 2738 85 29 48 28 393 298 7.2 111 4.7
(SAKATA) T Dec.13:6 2993 81 49 43 25 80 230 6.6 10.8 4.2
" Significance NS NS, e o e o s e NS, we
Greenbeauty C  Nov.28+6 2798 87 24 47 29 392 322 7.0 12.1 5.2
TAKID T Decl0k9 2526 83 38 40 25 14 201 60 105 43
Signjﬁcance N.S. T LT EX ] ok ExS wk T % XY
Unabara C Nowv.17-£9 1667 68 22 38 21 499 303 7.1 10.4 4.7
(MUSASHINO) T Dec. 910 2551 73 43 37 22 195 295 8.0 11.2 4.3
" Significance o s o NS, N.S. o NS s o o
Ryokurei C  Nov.l4+6 2235 T4 25 43 25 491 288 6.3 11.0 4.8
(BAKATA) T Dec. 248 2629 73 49 42 23 84 222 6.4 1.0 4.0
~ Significance e NS, s NS, axw = NS NS we
Ryokuzan C  Nov.12:£5 2191 79 23 42 25 780 187 4.9 10.5 4.8
(MARUDANE) T Nov.254:6 2426 79 43 42 23 187 147 5.0 10.0 3.7
~ Significance NS NS ++ NS wr ax s NS, NS, e
Shigemori C Nov.10:4+7 1961 73 28 43 23 292 375 7.1 11.8 5.3
(KYOUWA) T Dec. 647 2421 75 54 41 22 79 270 7.2 112 4.4
"Significance NS, ex NS, . o % NS x ae
Terumidori C  Oct. 30+4 2107 T4 23 39 25 556 199 5.0 9.6 50
(NOZAKID T This treated plant was not occured lateral shoot after the pinching.
Tokyomidori C Oct. 262 1052 60 19 34 13 340 194 58 9.3 3.9
(MUSASHINO) T Nov.18:+t11 I 62 35 38 13 336 178 5.6 9.1 4.1
‘Significance = NS = NS NS NS NS NS NS NS
Grieel C  Oct.24:+5 1163 65 21 33 20 273 224 6.2 10.4 4.4
(SAKATA) T Nov.ii+6 1869 68 41 37 21 136 195 59 10.1 4.0
* Significance o NS, e + NS5 s = NS NS o
Atumori C Oct.21£3 918 53 22 30 19 126 249 6.0 10.7 4.2
(KYOUWA) T  Nov.22111 1862 60 47 31 21 103 218 59 10.8 4.1
 Significance e ae s NS, + NS, s NS. N8 NS,
Satomidori C Oct.11+3 696 61 19 25 20 22 159 5.0 10.0 3.5
(NOZAKD T This treated plant was nol occured lateral shoot after the pinching.
Darkhouse C  Oct. 33 455 47 17 25 16 5 120 4.2 10.3 3.1
(MUSASHINO) T This treated plant was not occured lateral shoot after the pinching.

1)  Control. (conventional)

2) Two curds harvesting Technique

3)  Standard deviation

4) Significant difference within the same cultiver at 5 %(*) and [ %(**) level by F test.
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( Cultivar ) ( Control ) ( 2Curd harvesting culture )
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Fig. 5, Ratio of lateral shoot weight(L), main shoot weight(M), and curd weight (C)
per top fresh weight.
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Explanation of color plate

(1) Right : TwoLarge curds Harvesting
Left : Control

(2) Seedling 5 days after pinching.

(3) Some variation in curd size

of Broccoli by TLCHT.






