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In satsuma mandarin (C. unshiu Marc. cv. Miyagawa), alternate bearing is frequently occurred. It is very
difficult to control and maintain the optimum production because satsuma mandarin is a very sensitive citrus
cultivar. We carried out the experiment to find out the effects of foliar application of gibberellic acid (GA3) and
machine oil emulsion mixture on flowering and fruit quality of satsuma mandarin grown on open field. The
treatments were composed of control (no application), GA3 (25,50 and 100 mg~L'l), machine oil emulsion 100
times and mixture of GA3 (25 and 50 mg-L'l) with machine oil emulsion 100 times on 16 year-old ‘Miyagawa’
satsuma mandarin on December 30, 2012. Foliar application of GA; during winter season led to a reduction of
the flowering in the following year. GA; decreased flowering in dose dependant manner. However,
application of GA3; and machine oil emulsion (100 times-diluted mixture) inhibited effectively the flowering
compared to GA; only. Also, flower-leaf ratio was significantly decreased by the application of GA3 25 (0.54)
and 50 (0.41) mg-L'1 with machine oil emulsion mixture in comparison to GA3; 25 (0.86) and 50 (0.60) mg-L'1
only. The number of leaves per fruit increased in application of GA; and machine oil emulsion mixture as
concentration of GA; increased. Fruit weight and sugar-acid ratio also increased in comparison to the control
whereas fruit size, soluble solid content and acidity remained unchanged. From the results, it was suggested
that GA; application can reduce the number of flowers on the altemate bearing of satsuma mandarin.
Moreover, application of GA; (25 and 50 mg-L™") with machine oil emulsion 100 times mixture can reduce the
flowering effectively without altering fruit maturity and soluble solid contents. Therefore, it can be concluded
that the application of GA; 25 and 50 mg-L'1 with machine oil emulsion 100 times might be useful in
controlling alternate bearing in satsuma mandarin.
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Effect of foliar application of GA3; and machine oil emulsion mixture on the flower-leaf ratio of ‘Miyagawa’ satsuma
mandarin in open field. "DMRT at p = 0.05. "Date: May 6, 2013. “MOE 100: Machine Oil Emulsion 100 times.
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Introduction
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Results and Discussion

A R T FEQ TR 2 siAe A
o] dpepoll i BHEFAR o8 AHE =2t g

:(,:g
>
ot
filo
4
ok
ol
o
xR
=
=)
£
o
3.
o]
B
Q.
(@]
o
=
5
[\
[
oo
=2
Mo
I
N

Al 4= Qelekal Barskint x| ae] Z2EE5t olF
A& ALHo| Aoy AT 7] AGA S8 27t
Z5}o]| w2 PFS Table 10 JERHGITE thzTtol H]
3] ZHFE Hejo) o8l 4= FAsHUE = A
2|7t Zfol7} gt 1o wet A2zt shFHlE 2ARE 2
T} o2 1348 Zslgo] wekoy AMdd FEt &
opgol whe} Hslere zhasto] AujAe kg 2]A] 50
mgL ¢} 100 mgL " 7t 3}¢Iu]7} 0,602 0598 A2
ZF Zpol7) §ideh (Fig. 1), ¥hd AW e 7| Al-7-A] 100
12 E842 P wf Au|D 25 mgL oA = ShgH]
7} 0542 A W@ 507 100 mgL " T2 Fe w K
ot 2o 35 Yo AuE 50 mgL ol 748
AE =8Ae & w= FPu|7E 0.4182 23lgFo] 71
wolAt) olelgt Auks AuAAL 7] A3 1008 3
HAyt 5@ 3t o) 7| AlG-pAS] Exavle] o
F2 RN E AFRAA|Y] 5t e x&EEHE= AL
&2 AZbEY vhH g5 082 VAR-RAIE 1008] 3]45to]
AP}gS s X2l &} gl A0 UERgth Takahara
et al. (1989)C ZrEolA Zolg 4L 98] AHPAS
HEA Y T i} 97% 7 ARSAIE S8AE SIS
23U ey AAmIt o o5k YEtE
AS 20 vl QIth Kang et al. (2013)% 4] 7o
A AuEAT 7| AG-5A] 1008 NS EAE A A
2 25 mgL ' FEAAE 50 mgL ¥} FUZ fFow 2
5 golmg I¢n|7t Wolxlhar sho] 2 dA-rAutet 7
o AFS Yk

A EBE o] gat 7t Ziez Aol i34 Guardiola et

i)

16

4 a
be
cd
06 cd «
d
04 -
0.0 T T

Control  GA 25mg/L GA 25mg/L GA 50mg/L GA 50mg/L GA 100mg/L MOE 100
+ MOE 100 + MOE 100

g
IS

=
[N}

ab

=
o

Flower-Leaf Ratio
o
]

Fig. 1. Effect of foliar application of GA3; and machine oil
emulsion mixture on the flower-leaf ratio of ‘Miyagawa’
satsuma mandarin in open field. "DMRT at p = 0.05. "Date:
May 6, 2013. “MOE 100: Machine Oil Emulsion 100 times.
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Table 1. Effect of foliar application of GA; and machine oil emulsion mixture on the flowering of ‘Miyagawa’ satsuma mandarin

in open field.

Treatment No. of flowers (ea) No. of leaves (ea) No. of shoots (ea)
Control 820a" 601a 148a

GA; 25mg/L 525b 625a 90a

GA3 25mg/L+Machine oil emulsion 100 times 346bc 619a 145a

GA3 50mg/L 387bc 646a 144a

GA; 50mg/L+Machine oil emulsion 100 times 243c 569a 129a

GA3 100mg/L 357bc 587a 100a
Machine oil emulsion 100 times 518b 549a 150a

'DMRT at p = 0.05, *Sampling date: May 6. 2013
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Table 2. Effect of foliar application of GA; and machine oil emulsion mixture on the fruiting of ‘Miyagawa’ satsuma mandarin in

open field.

Treatment No. of fruit (ea/branch) No. of leaves (ea/branch) Leaf-fruit ratio (leaf/fruit)
Control 106.3a" 845abc 8.1a

GA3 25 mg/L 104.0a 794bc 8.0a

GA; 25 mg/L + Machine oil emulsion 100 times 65.0b 1136a 18.1a

GA3 50 mg/L 77.3ab 1043ab 13.8a

GA; 50 mg/L + Machine oil emulsion 100 times 76.0ab 1074ab 25.8a

GA; 100 mg/L 76.3ab 762c 10.0a

Machine oil emulsion 100 times 93.3ab 982abc 10.6a

'DMRT at p = 0.05, ‘Date: July 5, 2013

Table 3. Effect of foliar application of GA3; and machine oil emulsion mixture on the fruit quality of ‘Miyagawa’satsuma mandarin

in open field.
Fruit Fruit Peel lubl
Treatment diarrnueter weril:ght thiclzcless SSOOEZ: Acidity S-ugar-. Hunter’s a
(%) acid ratio values
(mm) (2 (mm) (°Bx)
Control 6labc”™ 852  2.labc  104a  0.70a  14.8c 5.9ab
GA; 25 mg/L 59¢ 86a 2.0abc 10.8a 0.65a 16.6ab 10.5a
GA3 25 mg/L + Machine oil emulsion 100 times 60bc 92a 1.9¢ 11.0a 0.67a 16.5ab 3.8b
GA3 50 mg/L 62a 9la 2.1ab 11.0a 0.68a 16.2abc 5.3ab
GA; 50 mg/L + Machine oil emulsion 100 times 62a 9la 2.0abc 10.6a 0.68a 15.7bc 7.5ab
GA; 100 mg/L 61ab 87a 2.1a 11.0a 0.67a 16.4abc 9.lab
Machine oil emulsion 100 times 60bc 9la 2.0bc 11.1a 0.64a 17.4a 7.8ab
'DMRT at p = 0.05, ‘Date: November 8, 2013
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