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ek s e olw) Ao, ) ) e, 21 F, almond® 3l poinsettia® Mol A R
SGEk 2B NIrE, W, 0, SO0l GA TR HHEST (L ES] B
Ak AL A

AGAERSD T9-8 MALEE el ASFIEE @l Hihkel A Wil 2801 FIe) CCC, NAA,
Daminozide, Ethephon, GA2] pgiif i sl EEMHE ) diIlw el 3 kel oln] gl 9%

o RlAE R bl fekel i,

TR R R Ak

AR WINE RALE T7E BUNBGTAR SRl A A Ao = e Hhilii
120 4% FIHsrelvl el {115l chemical®] fRdfEer gt = CCC(2 -chloroethyl
trimethyl ammonium chlorlde) 500 ppm, 1,000 ppm, 1,500 ppm, Daminozide (succinic
acid—2, 2—dimethylhydrazide) 1,000 ppm, 2,000 ppm, 3,000 ppm, Ethephon 30 ppm,
100 ppm, 200 ppm, NAA (naphthalenacetic acid) 250 ppm, 500 ppm, 1,000 ppm, GA
(gibberellin) 25 ppm, 50 ppm, 100 ppm-% wEI{Ehel v},
AARAET O BT 1Y s 198045 1)) Fi Yl 100191 gkdlo® 11)] FigzkA,
U0 EPREES) 7% 1190 Salel o, 200 e = 112 587 119 17¢e) dlom, 30 jk

M = 119 593 18] 179 118] 2691l 7}7 handsprayer- T§if]ale] o] oo &

SR ES skl el 0T 200 () 1 AL shfl o M ekel el
Wi FRER M T 19814 41] [igel Qugnl] fY0, Jhdde ol Wiy Bk Y1 skl e
ATTEAYE 7] S1skol A BN A0 (EDE 2 B ({5 (bl e T Mdielan o) %

JEgg Akl ZRAET N IEM OB W D - (s (T SRR A RO 100),  ATEFS
Ao CRAENI /B A O T00), 30qerti 45 GBSO 38 re i - 2000 4 AvTE 4 (bl 3
TrEEO<100) & Biliabsd o BITET-S sbale) 80% el4k haliisl w110 Ao = sh¢lvl,

m & B & R

Table 17} Table 2= CCC, Damirozide, Ethephor "1 NAAS] W Mg 2 {Ed] vzl=
e vebl A owA, Table 10 ML WML 2 ARG IESIEL L STERG A
TEW 9 BFEWE 7122 8 Table 28] 71 =145 4 (bW T xo CCC, Daminozide @ NAAX:
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Table 1. Effect of application concn of plant growth regulators on flower formation.

" —

Treatment No. of A\Io of No of shoots No of nedes No.of single Mo of flower Total
flower with

shoots nodes  containu g containing abundant with no no. of
Concn{(ppm) used used {lowers flowers leaves leaf flowers
CCC
500 33 255 32.0 214.83 14.7 232.0 246.7
1, 000 29 225 8.7 172.0 63.0 149. 3 203.3
1, 500 28 182 28.0 148.0 39.3 133.0 172.3
Daminozide
1,000 35 222 35.0 180.7 12.3 225 3 237.7
2,000 31 261 30 0 202 0 93.7 174.0 267.7
3,000 47 219 46,3 189.0 1n.7 203.3 221.7
Ethephon
50 34 212 33.0 143.7 31.0 128.7 159.7
100 30 260 29.7 120 0 23.7 101.7 125.3
200 29 230 28.3 135.3 29.0 155.3 184.3
NAA
250 29 211 28.7 143.7 18.3 \77.7 197.0
500 41 264 40. G i98 3 22.0 179.7 227.0
1,000 34 244 33 0 186, 0 24.3 184.3 208 7
Control 30 192 22,0 69 0 16.5 58.5 75.0
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Table 2 Effect of application concn of plant growth regulators on flower formation ratio.
- —_No“ ' of Perc occurrence Perc occurrence Perc occurrence Perc.occurre-
Treatment flowers of single folwer with of [{lowering of flowering nce of {lowers
Concn(ppm) per shoot abundant leaves(% shoots(%) nodes(%) per node(%w)_z
ccc

500 7 23 11.27 95 7 81.6 92 27
1,000 7 15 34 90 97 4 75.5 88,43
1, 500 6 00 26.33 100 © 80 3 93 00
Daminozide
1,000 6 68 5 30 100 0 80 7 105 50
2,000 8.7 38 47 96 5 74 0 98.87
3,000 4 76 9 &7 97 8 85 4 99.57
Ethephon
50 4 52 22 57 97 & 65 2 71.93
100 4. 28 24 57 98 0 56 9 5¢ 70
200 6 79 1¢ 20 97 3 7.6 78 20
NAA
250 7 1) 8 33 170 0 71 5 93 97
500 5 50 11 27 98 1 75.0 84.73
1,000 6 22 10 37 98.1 74 4 84 63
Control 2 52 21 35 74.8 34. 4 39.20
LSD 5% 2 32 3 21 60 16.3 22.13
1% 3. 14 4.35 32 22.0 33 00

ZMean total no of flowers/no of nodes

Table 3 Effect of application time of plant growth regulators on flower formatron.
No. of No. of No of sheots No. of nodes No of single No of flower Total

Treatment i shoots nodes contatning  containing ;ﬁx%&rxlth with no no of
Applin time” used used flow ers {lowers leaves leaf flowers
Cccce

1 21 7 158 20 3 116 0 417 0 87 3 128.83

2 31.0 221.0 31 0 181 0 54 7 138 3 211 3

3 37.3 285 37 3 237 3 21 3 261.3 282 7
Daminozide

1 26.0 187.7 25 13 139 0 43.7 106.3 150 0

2 37 3 249. 0 36 7 184 3 34 3 204 0 241 7

3 40 7 265 3 49 7 248 2 43 0 292 3 335 3
Ethephon

i 23 3 165 7 2y 7 89 7 25 7 69 0 93 0

2 22 0 188 7 22 ¢ 113 7 41 3 85.0 126 3

3 47 3 288 Q 47.3 22%.0 18 3 231 7 250 0
NAA

1 36.0 260.7 35.7 178 7 34 7 187.3 222 0

2 28.3 179 3 28 0 141 0 19 7 112 0 157 0

3 33 7 281 0 38.0 206 3 10 3 242 3 252 7
Control 30 O 192 0 273 43 5 6 5 58 5 75 ¢C

ZChemicals were applied at intervals of 10days from Nov 5, 1980

—— (,)4 -
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Table 4. Effect of application time of plant growth regulators on flower formation ratio.

No of Perc OCCUrrence Perc occurrence Perc. occurrence Perc occurre-

Treatment flowers of single flower with of flowering of flowering nce of flowers
Appln time per shoot abundant leaves( /M ‘%hoom(/) nr»des(/) per node(/)
CcCcC

1 610 34 7 93.1 73. 4 81 2

2 é6.74 9.2 100 0 81 ¢ 93 8

3 7 45 g 6 100 0 82 9 98 7
Daminozide

i 5 85 25.7 97 8 74.0 79.9

2 7 23 17 1 96.5 72,6 97.0

3 7.07 0.6 100, 0 93.5 127.0
Ethephon

i 4. 01 26 ¢3 0 53 8 55 8

2 6.29 32.8 100, 0 60. 1 66.7

3 5 3% 73 100.0 79 8 87 3
NAA

1 6.05 4.7 ©8.8 68 3 84 5

2 6. 33 w7 99 3 78.3 88.8

3 6.45 4.6 98.1 74.3 90. 1
Control 2,52 21. 4 74 8 34 4 39.2
LSD 5% N.5 18.5 5. 14.0 17.8

1% N.S 6.9 19.0 i

24.

See footnotes in T&ble ? and Table

Table 5. Effect of GA treatment on flower formation.

No o{ No. of No. of shoots No of nodes No of smgle No of flower Total

Treatment shoots nodes  containing containing gl]f’uv;}h;r;‘t'“h with no no. of
used used flowers flowers leaves leaf flowers
GA 25ppm 1 37 225 30 82 14 75 83
” 2 46 278 35 80 té 66 82
74 3 36 278 25 44 16 28 44
GA 50ppm 1 27 137 20 46 34 15 49
7” 2 27 184 22 34 16 21 37
” 3 13 117 10 17 9 9 18
GA 100ppm 1 29 264 23 57 33 2 57
7" 2 26 183 1a i9 9 10 19
” 3 17 110 2 2 1 2 3
Control 30 je2 22 £9 16 59 75

See footnote in Table 3.
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Table 6. Effect of GA treatment on flower formation ratio
No. of Perc. occurrence Perc occurrence Perc occurrence Perc.occurre-
Treatment flowers of single flower with of {lowering of flowering nce of flowers
per shoot abundant leaves %) shoots(% ) nodes (%) per node( %)
GA 25ppm | 2 24 157 81 1} 36 4 36.9
4 2 178 19 5 76. 1 28.8 27 5
’” 3 1.22 36. 4 69 4 15.8 15.8
GA 50ppm | 1 81 69 4 74 1 33 6 35.8
14 2 1 37 43 2 81.5 19.6 20.1
” 3 1 38 50.0 76 9 14 5 15. 4
GA i100ppm 1 1 97 57.9 79 3 21. 6 21.6
14 2 0.73 47. 4 38 5 10 4 10.4
4 3 C 18 33 3 11 8 1.8 27
Control 2.50 21-4 74 8 34 4 39 2
LSD 5% 0 52 17 5 9 3 8.9 10 2
1% 076 NS 13 4 12 7 13 9
Table 7. Effect of chemicals on flowering date.
Flowering date
Treatment
Concn(ppm) 1 2% 3%
CcCC
500 5.21 518 5.18
1,000 5 20 5 20 5.20
1, 500 518 5 21 5 21
Daminozide
1,000 5.21 5 20 5 20
2,000 5 21 5 20 5 20
3,000 518 520 5. 21
Ethephon
50 5 21 5.21 5 21
100 5.20 .21 55.2%
200 5.25 5.21 55.25
NAA
250 521 5 21 521
500 5.20 5 25 5 25
1, 000 5.18 5 23 5 25
GA
25 5 21 5 20 5 21
50 520 5 20 523
100 5.21 5.25 5.25
Control

ZApplication time , See footnote 1n Table 3.
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Table 8 Effect of application of growth regulating chemicals on defoliation, leaf color
and sprouting <)f new buds,

Treatment Defoliation Degree of ~Sprouting

Defohatmn Degree of %proutmg

Treatment v Teaf-colo- of new leaf- colo- of new
Concn(ppm) Y ring? buds” Appln time %) rmg buds’
ccce cce
500 177 ‘ N 1 21.7 N
1,000 9 7 L 2 22 0 L
1,500 26 5 L 3 20.2 - L
Daminozide Daminozide
1,000 22 2 g N 1 20.8 + N
2,000 17 6 (' I 2 19 6 FH L
3, 000 19 0 Py L 3 18 3 it L
Ethephon Ethephon
50 23 7 F L 1 26 1 + L
100 29.0 - - LL 2 29 2 —— LL
200 30.0 - - LL 3 30.5 - — LL
NAA NAA
250 202 )t L 1 21 1 + 0+ L
500 25.7 + LL 2 20.5 i LL
1,000 22.3 LL 3 21.6 LL
GA CA
25 20, 4 ! H 1 21.9 ' H
50 24,1 | HH 2 20.9 1 HH
100 24.7 <4 F HH 3 15.8 -+ HH
Control 27.2 ! N Control 27 2 ' N
LSD 5% N.S LSD 5% N.S

ZDegree of colorlng ; ’dark green, ' normal, ~alittle discolored, and”~ ~ beginning of
yellowing.

yDegree of sprouting ; L low, N normal, and H high.

]

FEARL AENE 39, 20,01 CCC. Daminozide, Ethephon, NAA2] IEHE 7 59. 7~105.5

%o A EA ApskA Nl gl 41 8] Daminozide pW[ine 714 3 gkl

Table 3, Table 4% | I=MEilo] tarfhlifol & {Eol %= Hme ek kA, $4
AR BN 0l S YR f e sl enk Mapoh el 7L 4 211 WIEHE

S ang 2ovbeb i elvls ol ok dampal Ay B ik wreblel i 2k BEWE] B
Dl gheh, AifEbedob A el g VR E thel el wlek el ek I BTEA oA
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W] M pe]  wlek CCC, Daminozide. Ethephon, NAA 5% %A vepwteh 419
Daminozide 33} hglfips= 127% 24 214 wgkow] 2 vlS-0 % CCC 33 "EURET (98.7%)

1
% ch

GAZ: Bafiglg = 4 fFel = a4 of 2 Table 55 Table 6ol L] wlsl zbo]  71Al4m
THEBS) 8MbE Bod GAS| BRI A rel Al R 2wl b - el A 5 R IR
holx B {jEpyoFE s 2ylo] ole] Table 1. Table 2, Table 3, Table 404 Vel £
Hiob JRwe] igs molel falsh 200 nibl 5% GA UL HE Mol 4] &= 15, 7~36. 4% &
AT 21 4% o) JES) FiaH0el £ s ekl a= el gkent gt M4 100
ppm 33 FEME-S KRRkl 43.2~69. 4% & Ax]sbA] Iyl e] CCCy: Daminozide, Ethe-
phon g NAAE- JEMIgE Amcel 30 22 Wi el a7ikikseel & 42 GA 25 ppma}
GA 50 ppm IR A BT SL W ehE LR Q9o (B s TRa A b
o) GA 100 ppm 33] JEFES] 1% 1L8%E 520717 Gavl s 4% vebReleh Jik
42] wH{Lol A& GA 25 ppm3} 50 ppm S 15wk MEIEl% w3 56.4% 5] 33.6% 24 Control

34.4% vk ERF Qg ok EMIEsE BoFulel  ulvk mEF UL oF SrelH e abel BEEEA
Py elvr Fifiatel AR gl ob Szol 7l k- Ak R E Wl Al 5 haxl el 1Y)
GA 100 ppm 33) BEMEE] 7 53 2. 7% 24 MM 39,290l $isl] Abubs] Algl kgl Ak

vheR g e

Table 7-& plEt DIEN GRIHNA) > vebgl fewa] CCC pRmipne] 730 hinsl ol f R g
of Mol whel Faldh S Relx] ¢rokw oldk 500 ppm 23] ¢F 331 KEi @ 1,500 ppm
13} WAl Ak 30 fRrCe] whi [{ETT- 229l Daminozide®] 73 %ol A 5. Aimsrel s
MEEel A A 9el ok 3,000 ppm 12] pErpnyel - a1 Ay nkal ¢ melel w, Ethephon
- 200 ppm 18] "H 3] MJEHY 41 kbl NAA MRS 05A% el 5 ok o) tebal

A el A= el Ym, GA Wil A3 paddhel 50 ppm 33 RIS 100
ppm 23] W 33 MEME A R 2~AT1 [P0 Tel XA fiigei vk vk AR R W v

PR RN wl g el wleb A SalekAl 1A el ke el ergkeh
(G Al v 2] = 2 (Table 8)-& /&;M!la‘doﬂ Y s welx] ekglont, CCC, NAA,
GA ifM& vht 7440 e Ethephon A& Behy f{in-% vepbd glv).

Wi o] b ST M AU (Table 8) & CCCo) 7399 o}Ful o]l 19l = Ethe-
phon BEILE] frrBoll = JEFEL o JEMIE Bl 5 gl Al e ftﬁléwlei%ﬁl, olof wb
314 Daminozide, NAA % GA JEPHIFl 5 FhfLel EFEIHS Winel wizl oS B
= el steh

FoEwEE B (Table 8) = CCC, Daminozide, Ethephon @ NAA o)A e =

2%
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WEPRIMEr] o)™ 1% ohd 2 Ry i dakel kol GA WEFR = s REET pro} Al  £E
g EIE Lebal S vRelAl 4 Mol el vk,
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g, Mol ARl b el ol (L el T e el 4 BT W
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e 0 b g b Al el MDA U, B, i, MPRGHNe] JBER, Ak
B s B el 4] Jele] F Ui e WP Qeh ek elel ] o

of 7| {Lr iy 2] it el H'ZEW\ T R R U IR R B 1 I A IR T R

A WUl A -l B0 A2 ) 91 sked CCC. Damuinozide, Ethephon '3 NAAE %
B E pEOPEks] SRR A A OB § A 89.2%¢0 el kLM RIS e
59. 7~105. 5% 437098l M - vlel i) an sk giit ol JE el AT 55, 8~127% 2.4
Hwsl Wy e wad -l 4 o) Dawminozide )55 9] CCCL Badlifn 21 BRI Y oA
{Table 1, 2)ollA] 88.43~105.5% o, 8}z,  N&F MG ey (Table 3, 4ol 45
Daminozide?] LEIfps sl CCCEY IV - 70, 0~12792) F {14 -5 Yekvo] B EelA {1l
el ol w] & UL e ol A e e A e —afl el

Monselise'® 6] orange W+4-% {0 3)}e] Cycocel (CCC) 0.2% 1+ B --9(Daminozide) 50
ppm-S- VEIRL 5L YLASRR {L L ok (e durr L viebel e, 2vd -9 0 a4l lemon
el Cycocelwt B 05 8J) nfznt 5ol 0)] <1 Teell 390 Aot 5ivl peiigleln] (B4
{b7F A0 skA e el pF Laicl,

Nir, Goren, Leshem!'®.%- Water Stress A (el & CCC g a {4 ofbE F= A zlclw
oo, Wk P o NAA i i kbl FK%‘U"/H} Jptiyel s e A0 IO
FAolal ML A el & o, gl s R pEIRIES- 81 8lel Ethrel 200~300
ppm-- f sl ol A s utel o Sk ‘”. T AR SO 7R S B P ST
vl A AR WEA D ol R BIA S P k]l

PENIOIgE b kel ol ek B e ekt 4 A R L™ T FET S MBI
7] $1%5}e] Ethreld} NAAT 1, 2l0d thefal %90 00wl del 4] 2 diipeel 55 &zt B
PN R B (G S/ (O A (1RSI 5% R A /I N VE TR P | AP B AN R B Yol A

SR DAL E A R R N5 ISR A I R BB VDR e R A
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GA 2= 7F Wffe] g ylly ooyl poinsettiadl (£ S BilAl 21 vk 5% A8 )
%) Monselise '§'2-2- orange ) T {iLAd) GA 200 ppm-S 11)] L] 1J] AK7A (2
Aoy 8, 4, 5, 6l xefat ALY (BN kot dpilel A4 2 el ek eh ditdiea el EN
L= 40 ol Fo] =% $1¢he-0 g LA, Nir W05 GAgEMT (B4 bs fidEcl
g owl, mE (AL FEY ML el GA, 2,4,5 T, 210, MHTES sk
M TR GA fiihheel (B4t Mnel abdgl g g, S0 11))

2311 H-el AF 311 28117k 1001 o0 o A Al el GAS- EIE e} el 6 ppm

SRR B A IESEAL gl E sl ok 12 opim DL el A 1)) Rl 3)) B TgmbR] ol w) i

e = e e EICE e} astay vebubeba el b Aol A = GAS) PPN S

o} A 45 maF RN wobd 7 JAFlel 18] GA 100 ppm 30 MRS FTEALL.
2.7% A A Syt A ehob gEF I Vel i nel v BT R
fesh —FHE g

Rkt I B P N B N B L e A N B B B - AL S B

IRiAe st M“—i W gCel ATEE YL TR el BT S B JRE RO %5055
HREE o of & Mol el

Tachikawa®™ = FI{E7F 47007kt wh=oAl BfEsha fI7 Anlllel = Y ks wha ) g
el 7bA BRTEZE So- Aol o0 B Agkeban 3o, "I EPERel i s o
SRl Bplael [ugFshh 677 FAgEiel el ol 0ol AVULEL 1S We] o 5 i As] e
fEUEe] ARl e e WU G M A sl el el ol IS AR N RN AN A) it )
BIYE= whem A7 4ES] TIHEZD Seol 2l ROl ol 4 2] { i) i ael kst
Al RAF R ek kLA

AL BT, AR Bl -/ R e MO TIA Ol A S e o) Aol AA Vel
el R A% (Table 1, 2)o 4} CCC 1,000 ppm=} 1,500 ppm % Daminczide 2,000
ppm BEPRELS] A7 PER L e R wslam, Mg A (Table 3, 4) 14 = CCC
Lial, 2171 Ethephon 1, 2[ul BENIe] {40(0 00 "=2- ulo]g) ord, GA Jig)s Ji el 4

7
2|

= 100 ppm 3jal MRS PRAbshEl 480 2~ 00 400 5 gt 21 4050l [ sl El ) e o
CCC, NAA, Daminozide, Ethephor-- Vi ijgl Zlwrl 2 oo o tfEz o vlrlyy e} o] o &)
FERe PHTENE (Table 7)) ——44 %) 2= o) glu),

Ethephon BESRRE el A MESLERIE e e ) W S Bae] Bl Gtk o
AU s = fUnel T4)0ie) Daminozide, NAA, GA Piififrolll= pytprol <=2 gy
B We 5 S ebdl % A kg A= o) 9l3=ul (Table 8),
Daminozide®] kit Halfacre "92e) B--9% gl Abal qlolA] #ighsE friro]  Hns ol

Yy
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R 25k JEk BLeA el 8] 2l NAAY GAR o) & 714 15iwete 24 Chlor-

ophyll 7ihio] Mol Aol fik(ow YA olo] kel FiE 1) Hgelm Btk

GA Mol fko] {1 5h{Liz albs 30 3 4 L1t Hins 9 olelak 450 el

BRAERTR 9 MUzl GA Mol 230 (ERFrflee] I B el qEs] 3get o) Wi
ME( 8 SffdhA] ) 7] sl hbo] g 7] e vl

FAET el el 4hx - v F-old- CCC, Daminozide, Ethephon, NAA ¢ /LB MEHE

PRI B 0 T (Bl E A el GAR MiRsl AT = 2o,
¥ A

FFEH] IR Do 0 VRl B PR qRem 1% WU fdele] ® Aol
o,

Vo H

CCC, Daminozide, Ethephon, NAA 1 GA I} MM 16
At A RS Bijskaly) vk 2 fE s ol-%3p gbe)

el WA & B
1. CCC, Daminozide, Ethephon 1 NAARMWE Frif4.0] E%3s Bl a, 449
Daminozide?] Moot )4 w9l

s

2. CCC, Daminozide, Ethephon » NAASL 2 ) &< Whnel wu} fi/E488 584

1

#Ex 9 1, Daminozide J3) b s 7F J wekov] sL koo w CCC 83 Mabimel el

3. GAS) Kl U iR el el eb f (LA B RSEA k¥ gla, GA 100 ppm 33
EERLS Bl AL ke A @l
4 A EAEASS] A5 0= GA Ml M+ ol ok, CCC, Daminozide, Ethephon 3 NAA
33 EMR My gk
o DHTERG I = b ) BNl e P B) gl wbel Shglak Ml slgls, CCC, NAA
GA WINR 4 Q'”:"iéo} L4 gl = i el b Ethephon JE R 180015 = Hin o) ol vk,
6. Hfne] ALY ) A= Ethephonel B0 w0 ool Mol vlel alol =& el o o),
Daminozide, NAA, GA M- iitimel i )b oy} wela) S5 B (n-g vheldl gl
T},
A fedBEEISl sl T W el S B0 B4R - CCC, Daminozide,
Ethephon, NAA B3« pidraiel ol GAGL I Y B o).

(IS
8 23wl el (i rbx Daminozide, CCC, NAA v Ethephon e 8nsxz GA
FERLE JAboio] ST 4% wb pie] e ol Tl g fEME el e sl it %

= .
A D% e vy
BIfEVES] aleba B s elvl,
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— Suymmary —

Effects of Plant Growth Regulators on Flower
Bud Differentiation of Satsuma Mandarin

Kim, Young Yong

This study was carried out to [ind out the effects of application of CCC, Dami-
nozide, Ethephon, NAA and GA on flower bud differentiation of Satsuma mandarin
(Citrus unshin MARC. ). The results obtained were summarized as follows,

Sprays of CCC, Daminozide, Ethephon and NAA consuderably increased {lower
formation, and the three time application of Damiuozide was the highest. Flower
formation was significantly reduced with more application time and higher concn of
GA.

Single flower with abundant leaves was increased by GA but was reduced by
three times application of CCC, Daminozide, Ethephon and NAA No difference was
found on flowering time with more application time and higher concn ol growth
regulators. A slight reducing tendencies were recognized m defoliation of CCC,
NAA and GA, while increasing tendency was found in Ethephon treatment

With higher concn and more application time, tendency of a hitile discolored leaf
was developed in Ethephon treatment, hut dark green was showed in Daminozide,
NAA and GA treatment. Sprouting of new buds was reduced in CCC, Daminoczide,
Ethephon and NAA but was increased in GA, treatment, when treated with higher

concn and more application time.



