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Summary

In order to investigate the effects of BA(6-benzylamino purine) on

flowering, fruit quality and tree growth of Satsuma mandarin(Citrus

unshiu Marc.) grown in greenhouse, various concentrations of BA were
sprayed to ‘Okitsu Wase’ and ‘Miyagawa Wase’ 2~3days after heating.

)

o

The results obtained were as follows;

In the pot culture experiment, sprouting date was not influenced by
BA foliar spray but full bloom date was advanced 1~4days.

Number o flowers per tree were significantly increased by 75~150
ppm BA.

In the soil culture experiment, sprouting date was advanced 2~3days
by 75~150ppm agricultural BA, and full bloom date was advanced

5days. Flowering periods was shortened.

Number of flowers per fruiting mother branch(15¢m long) was
increased 2.8~3.4 times by 75~150ppm agricultural BA.

BA lowered leaf-fruit ratio after physiological-fruit drop.

BA accelerated colouring of fruit, advanced harvesting date by 10 days,
and increased number of fruits by 26~29% and yield by 5kg/tree.

Fruit size was decreased and soluble solids of fruit juice were
increased by BA. Peel thickness and specific gravity of fruit were
not influenced by BA.

BA increased number of shoots, but didn’t affect root activity.
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Table 1. Temperature management according to the growth stage

(Unit : C)
: . Physiological .
Growth stage  Budding Flowering - | = Maturing
fruit drop
Hightest temp. 22 ~ 28 25 25 ~ 28 28 ~ 30
Lowest temp. 16 ~ 23 16 18 ~ 23 24 ~ 25

FAIFA)) BEHBA(6-benzylamino purine 3%): Tujojo) L& Tk
grt(AA)X  BAE AFAFH v--H#)E AHSUT, RFEHBA
(6-benzylamino purine 99.9%)< Sigmaitt (EB) ] HME-& A}8-31 ).

XYL 7H 39 F11€¥ 18Y) FYEBAE 75, 100, 150ppmo2 34
& wid4 £5712 #idemol FEEMARO0S5 /38T, A12%EBAE IN-NaCHo)
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Table 2. Effects of foliar spray of BA on developmental stages in potted
'Okitsu Wase’ Satsuma mandarin grown in plastic greenhouse

Date of Days from Date of Days from
Treatments heating to

bud full heating to
(ppm) bud
emergence  emergence bloom full bloom
Agri. BA 757 Nov. 22 7 Dec. 11 % ™
100 Nov. 22 7 Dec. 11 % ©
150 Nov. 22 7 Dec. 13 28 ¢
Rea. BA 50 Y Nov. 22 7 Dec. 13 28
100 Nov. 22 7 Dec. 15 30 ®
200 Nov. 22 7 Dec. 14 29
CONT. Nov. 22 7 Dec. 15 K

z) Agricultural BA.
y) Reagent grade BA.
X) Mean seperation within column by DMRT, at 5% level.
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A%E JERe s ti2To) v FULBAE 2~4Y, A%k8 BAE 129
St

25 ARl EFo mel tae] zlole YeEhAg Yubno g
RR71E 7R ¥ 0~45Y (ke ER 1984), ol ¥ 30Y(KiR 1992)2 B1
Hu el £ dYPoMe ol Bukrh o 109 A= @it o)xAL BA
HEAI B9 olyzt APLTE EEO AAFH AP AAH ESF Bz
% FRAEHAE T YT YD Ao gk

Table 3. Effects of foliar spray of BA on the number of flowers in potted

'Okitsu Wase’ Satsuma mandarin grown in plastic greenhouse

Treatments .
oo No. of flowers/tree
ppm
Agri. BA 757 4074 + 94132 %
100 4366 + 252 °
150 M14 * 1591 °
Rea. BA 50 Y 3028 + 1153 %™
100 28 * 1778 °
200 2740 * 1590 ©
CONT. 230 + 882°¢

z) Agricultural BA.
y) Reagent grade BA.
x) Mean seperation within column by DMRT, at 5% level.

BA AT MBE7 177 B A5E Fls ZMIRHE 3),
o1Ae % FU0)e] FE AT L3 BolRs 23¢ sl BAS
ATRE A% AR5t BolATT B wuo} XY
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BA AEFFHEZE Y4 BANETOA 237 g4 UeldEd], o)A
Y4 BAS XE ARGYAY F¥o2 AXA FTAYUN Hio| F
HA7) gE Az FHALD

® 45 5879 H437] 2 FE YERA oz A Z zeole A
2 gk A|2F8BA 200ppm AXFAA ThA 3A JElged 33t vsid
HzT7e] A7 H%d Aog Hol 237l o At AW wRoz
Azts o7

Table 4. Effects of foliar spray of BA on fruit growth in potted 'Okitsu Wase’

Satsuma mandarin grown in plastic greenhouse

Treatments Fruit length  Fruit width Shape Fruit weight
(ppm) (mm) (mm) index (g)

Agri BA 757  426+060 ® ¥ 530-080 % 125+18°% 665%046 ®
100 224048 ®  520=079° 123724 6661082 P
150 4364165 542169 % 124+24°* 662+173 %

Rea. BA 50 "  443%09% ° 536037 * 121x24° 678+0.49
100 407087 522+065 % 12826 °  659+043 °

200 435041 * 542+123°% 125%29° 689+068 °

CONT. 32082 ® 540+088 * 125*30° 686*095°

z), v), X) See table 3.

E 5= 879 F4de gxel AHE Jeld ez gxd glolA
3YEBA 100ppm AFT AFEBA 100ppm AT FelA Zkzt 136, 137
"BxZ 7H¢ =4 eI, BA FRTOS  Ao7b gy gz
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AR FU8BA Toppm AE A 1L15% 2 $%hoL BANE 57
F33 AL g

Table 5. Effects of foliar spray of BA on soluble solids and acid content in
fruit juice of potted 'Okitsu Wase' Satsuma mandarin grown in
plastic greenhouse

Treatments Soluble solids Acid as citric
(ppm) ( "Bx ) (%)

Agr. BA 75 ¢ 128 + 016 © 1.15 = 0037 ¢
100 136 = 020 ° 131 £ 0027 *

150 126 = 030" 129 = 0.054 *

Rea. BA 50 124 = 02" 134 = 0014 ®
100 137 = 015 ® 124 = 0022 ©

200 124 = 026 ° 136 = 0.014 °
CONT. 116 = 012 ¢ 126 = 0012 ™

z), ¥), X) See table 3.

FEI9R)E BAZE ©E ARPAA 3T & Yok Yook, JIF
(190)= Aol Zefst B, A2y o wet 3d 42 2A
e wonz FPvme oFA BAMI A Mt ta mEn
712 25 FAFPol He F¥olUdtn 2uy ez ¥ o BA
X2 N7 Oh dFAANT AAFo] Bol 7ol v FE2EH2E
271 A 24o] HW) W FFAIN} YUND Aoz Azt
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AW 2. REMBA EEBAZE BRRE BEMNEH BHE, ERSE
A BRERA v B8

7he % doty] 7Ax]9 22U+ 150ppm AT TN 7P #@km bl
7HAE BAZETANA 30U 2850 e YRt 59 AFAHAUKE 6).
olRE AF(19R)7F 2FUH AdAuIAl 7k ¥ BAMEEZ w49 d4E
5~7¢ ¢¥FE & AT F Buo vxF FAE BYedl, NIIFI90E
523 AldAdlA BAE AXEE 2rizbe] ©EEHD WEE 7Y
Ao Buych

Table 6. Effects of foliar spray of agricultural BA on developmental stages in

"Miyagawa Wase’ Satsuma mandarin grown in plastic greenhouse

Days from Days from
Treatments Date of bud y. Date of y.
heating to heating to
(ppm) emergence full bloom

emergence full bloom

BA 75 Nov. 21 pveER: Dec. 10 30 ®

100 Nov. 21 11° Dec. 10 30 ®

150 Nov. 20 10° Dec. 10 30 °

CONT. Nov. 23 13° Dec. 15 3 °

z) Mean seperation within column by DMRT, at 5% level.

25 Aol A PR (PRI SRET o) AL 2318 sl IASS
2= RE FER H2 W] wiEe Ji2plE oY 4P £ U R ke
ARGAE 5 o1 L7 FHo SV 4B = Ye 420 oz
Azttt
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Days after heating
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Fig. 1. Flowering periods as influenced by foliar spray of agricultural BA in
‘Miyagawa Wase' Satsuma mandarin grown in plastic greenhouse.

NEF(1990)= 2FUZ3 Al 712A] 7)171 w2d slol2 3} o] F o
A F AE FET Al REEY, 7 Fo| 2] =1 £ A - s
Aol 12X FEE2, BAE XA /3r7he 9EA7n wH8L FY
A & Avtkx Bu Fged, B RT3 144 BE uis} o)
BAE AE3F 7% 7i3t7Izte] 10~1198 279 1999 ul3) 8~9Y ¢
HUh ol x| B #8-E 7Y sz, B AR PSP
SE 9 EGSE gald =8°] Ut
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A F A3re B 7o JEhd bt Zol fPsbret Az, A
A3+ 2% 357t 7P ¥ BA 150ppm AX A gsted A¥XFE
e Ak Ty BARETIE HA 2ol A f2TRT 28~344)
FolsH Bol BAZXIL 238 IS € F AUV

o]RA& cytokining! BAXMZ7F &9 & #FH ey 2 AFE {7)¥d=
B3 (Fosket 1994)¢} 7FAl9] HELMAE A FX] BAE FAATE
A 3HKenders} Carpenter 1972)7} QUthe HellA mlfo] £ of 23Uz A4
Aujoll A A A Zolixrt FaE dule] & oM} Al7In wWotE
ZAANA F7] fEoletn AZEch

Table 7. Effects of foliar spray of agricultural BA on number of flowers in

‘"Miyagawa Wase' Satsuma mandarin grown in plastic greenhouse

Treatments No. of leafy  No. of non-leafy = No. of total
(ppm) flowers ? flowers flowers
BA 75 02=0.10 =Y 81086 * 83+0.76 *

100 0.2+0.06 ° 761093 * 7.8+096 °
150 04x0.15 ° 92+071 ° 96+0.79 °
CONT. 0.1+0.06 * 271057 ° 28+051 "

z) No. per fruiting mother branch.
v) Mean seperation within colurnn by DMRT, at 5% level.

thp et BRI, %8 FA0)E S5U7e] 3okt 23 93 BAE
AXF 73S A7t ol KA FUHEHATE EnE W3, KR
(1990)2F KIF(IR)E FAISF ZFE B3 Pded, B AFNME BAYETE
27 v 957 FTHEHAAD FRE QA st
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£ 8¢ A2darl 98d olF) FIIE Yed Res BAMETI}
Bz7el B8 felshl WAl Ueht 230} Bol Mee % 4+ Uw BA
T FEolE Fol7t gt

Table 8. Effects of foliar spray of agricultural BA on leaf-fruit ratio after
physiological-fruit drop in ‘Miyagawa Wase’ Satsuma mandarin
grown in plastic greenhouse

Treatments Leaf~fruit ratio
(ppm)
BA 75 53 - L1t
100 89 = 155 ®
150 82 =+ 18"
CONT. 144 = 218 ¢

z) Mean seperation within column by DMRT, at 3% level.

°|AE BAYEZR 237t FbElel yehd ATty s EH kR
(1992)7} 5943 Al dAuiAl vl 8~128 7t AGsittn Hwdl Hog
T o, & 4 g7t 82~892 uEhd BAAZTIME SAld) mat
24%E 24 ¥ it UUT, dizTe AL Al ga BRIl
A3 G2 E 9] BAYE F9 AulAQ 227} Yesitky Bes Ao,
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3 25 7k Al 3 B AdYuazixe J3n, HA L8 ekl
Aog2 HuLxel HAHLEE AAFE 2% HAUG U] AS L ZAAo)
dee 713 73 exwsi= Qi

Temperature )
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i //
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& F AR ¥
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Fig. 2. Temperature variation from heating to flowering time in plastic

greenhouse.

FIHE(1989)= BAREAl BE ¥ 220 ue} wolsls Az FuRy}
JAME T ¢kl AW el An JheA Eoke BuE 1, KREU(1990)7}
129 129 712& HAEt 79 ¥ BA 200ppme] F=E AEI F¢
174%9 713371 AP B o8 § o, BASEFES AXA|7|Y
2xzdo] 71¥ 3 e Fad allojaly FoEedH, B AYolM BA
Axe o o RS DTURARR A, JiX Y AS, £ Ao w8
obaletn doEls 344 SR st
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Z7)H|thFo] BgAT Tl 609 o]F = AWHFOoZ IR 1YY thFo]
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v 2nyco] HYWE gRPdAe FAutrt F3 0] wiEolztn Az
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Oy 55 o] AlztE ¥ FMNAAE olRd AME(aH)E A
oty BAZIZTOIA ¥ 14044 FE o] AIFEJEH 2T AE
10d =& 1504" FEH 2ol Ao, BAYEFTH mE zlole
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Fig. 3. Increase in fruit width as affected by foliar spray of agricultural BA in
'Miyagawa Wase' Satsuma mandarin grown in plastic greenhouse.
z) Counted from the date of full bloom of BA treated trees.
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Fig. 4. Daily increasement in fruit width as affected by foliar spray of
agricultural BA in 'Miyagawa Wase' Satsuma mandarin grown in
plastic greenhouse.

z) Counted from the date of full bloom of BA treated trees.
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Fig 5. Changes in fruit peel colour(a’/h’) as affected by foliar spray of
agricultural BA in 'Miyagawa Wase' Satsuma mandarin grown in
plastic greenhouse.

z) Counted from the date of full bloom of BA treated trees.
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Photo 1. Photograph showing the different degree of fruit peel colouration at
harvest(June 5) in 'Miyagawa Wase' Satsuma mandarin grown
in plastic greenhouse as affected by agricultural BA foliar spray.
Numerals in photograph indicate the dilution times of 3% BA.
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Fig. 6. Changes in distribution of fruit by fruit width as affected by foliar
spray of agricultural BA in '"Miyagawa Wase’ Satsuma mandarin grown
in plastic greenhouse.
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Fig. 7. Effects of foliar spray of agricultural BA on the number of fruits and
yield per tree in 'Miyagawa Wase’ Satsuma mandarin grown in plastic
greenhouse.

z) Mean seperation by DMRT, at 5% level.
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Table 9. Effects of foliar spray of agricultural BA on fruit growth in

'Miyagawa Wase' Satsuma mandarin grown in plastic greenhouse

Treat ¢ Fruit Fruit Shape Fruit Peel
reatments ] . ) .
length width index of weight thickness
(ppm) .
{mm) (mm) fruit (g) (mm)

BA 75 A43+020 * ? 5441023 % 123057 712*104° 17%007°
100 4434015 ° 542%048 * 122+07 * 723*114° 16+003°
150 435026 % 538+088 * 124*13° 706+146° 17+003°
CONT. 4627163 " 569+159° 123=10° 859*176° 18%006°

z) Mean seperation within column by DMRT, at 5% level.

Hgge hxFoA vz A YePRon, e BARETAA 106~
109 “BxE thZT9 101 "BxETH foJaAl ¥}, BAME FEE2E Ao
7} AQUTHE 10). AHHERe BAISOppm AETANA 067%2 73 ¥sen, o
27 078%F UEHich

NIFFQE0)E FAZAL FA9] 7o) EdrEd, 233 ¢ A3 P F
o o} 2 QgL wonz BAAE oRd o FAFAE waple o
P9k BAZ AXE AL wir1E 59 AE 43 F Qo £777F FAHD



29270 met TAT PEE FBIUTE AT BAFAETAXT A
Bzog ALy} Ho £Alo] FRAEH AL 7| o FHo] Attt
By =3 $E£(19R)° BAAEd wE 3 AnHo:E AT
& 257} AolsA UEldthE R12 Bol BAME we} 23l F7t
sl Rzerh golA HzRgoz A3 Y A7t AFEES] FF
o8 BAXETANM FE7} oAt AZtEoin

Table 10. Effects of foliar spray of agricultural BA on fruit characterics in

"Miyagawa Wase' Satsuma mandarin grown in plastic greenhouse

Treatments  Flesh ratio Soluble solids :\cid as citric Specific
(ppm) (%) { “Bx) (%) gravity

BA 75 809+0.43 * ? 109+0.20 ® 0.75+0.031 ® 093+0.003 *

100 812020 * 106+0.06 * 0700015 * 094+0.001 *
150 80.4=0.37 ° 106+0.07 ° 067+0009 ¢ 092%0.004 °
CONT. 82.0+0.35 *® 101+0.06 ° 0.78+£0.007 *  092+0010 *

z) Mean seperation within column by DMRT, at 5% level.
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Table 11. Effects of foliar spray of agricultural BA on peel colour at harvest
(June 5) in 'Miyagawa Wase' Satsuma mandarin grown in plastic
greenhouse

Treatments . . . _
L a b a/b
(ppm)

BA 75 69.7£025 * ¥ 247+073 * 69.8+£047 ° 0.360.012 *
100 69.8+0.44 * 225+0.72 ® 724%246 * 0.32£0.000 *
150 67.3+030 ° 240068 ° 69.1£061 ° 0.35+0.012 *
CONT. 703%0.75 * 101+1.94 ° 687+1.38 ° 0.14+0.027

z) Mean seperation within column by DMRT, at 5% level.
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Table 12. Effects of foliar spray of agricultural BA on shoot growth in
'Miyagawa Wase' Satsuma mandarin grown in plastic greenhouse

Length of
Treatments Shoot length ? &
No. of shoots internode
(ppm) (cm)
. (cm)
BA 75 33+067 "7 97+1.05 * 1.7£011 °
100 6.0t2.08 ° 101+1.13 15+005 "
150 11.0£153 2 9.4%064 ° 19£005 *
CONT. 2.7+088 ° 124152 2 161003 "

z) Mean seperation within column by DMRT, at 5% level.
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Table 13. Effects of foliar spray of agricultural BA on leaf growth in
"Miyagawa Wase’ Satsuma mandarin grown in plastic greenhouse

Treatments Leaf shape Leaf area

) Leaf color *'
(ppm) Index (cm)
BA 75 266+28 * Y 314175 ° 52+044 °
100 26769 ° 27.0+0.76 © 48~0.17 "
150 273=06 ° 281+125 ® 43=017 "
CONT. 262=50 * 279076 ® 6.7-044 *

z) Mean seperation within column by DMRT, at 3% level.
y) Evaluated by colour chart : l=pale green, 9=dark green.
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Table 14. Effects of foliar spray of agricultural BA on the reduction of TTC
by root in 'Miyagawa Wase’ Satsuma mandarin grown in plastic

greenhouse
Treatments
Reduced TTC(mg/g/h)
(ppm)
BA 75 1.92 £ 0.026
100 1.96 £ 0.055
150 201 £ 0.044
CONT. 2.13 = 0.107

NS among treatments.
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