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Effects of Thinning Time and Method on Yield and Fruit
Quality in Satsuma Mandarin(Citrus unshiu Marc.)

Han. Hae-Ryong* - Kang. Sung-Geun** - Kang, Jong-Hoon**

ABSTRACT

This experiment aimed to establish adequate fruit thinning techniques by
comparing and investigating fruit productivity and changes of fruit quality with
thinning times and thinning methods. Satsuma mandarin(Citrus unshiua Marc.)
cv. ‘Mivagawa Early was used and treatments were 11, the alternate whole
branch fruit(buds) thinning(AWFBT). the partially whole tree fruit
thinning(PWTFT) and the foliar spray of the chemical fruit thinning
agent(FSCFTA:ethychlozate) etc. from the middle of June to early in Sept.

The results were as follows

I. The earlier fruit-thinning times was, the higher the ratio of marketable
fruit yield was, and the AWTFT and PWTFT in the middle of May. the
FSCFTA and PWTFT in June were effective to increase the ratio of marketable
yield in this order

2. Thinning of bud in the middle of May required about 50min. to eliminate
buds from a tree, it's a big problem. In contrast, FSCFTA(ethycholzate 50mg/l
+ ethrel 20mg/l) required 3.Imin, the shortest working hours for getting rid of
buds and the AWFBT was more effective than the PWTFT because of saving
the labor efforts to pick and thin fruit.
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3. Thinning and FSCFTA methods could be able to harvest fruit earlier and
also was good in rind color, but soluble solid and juice sac thickness which
It was thought that this is

because leaf-fruit ratio at the harvesting time due to fruit thinning and

indicate the interior quality were not significant.

FSCFTA treatments was less than 25. But in case of sugar-acid ratio, that of
the AWFBT treatments showed a little more increse than that of the PWTFT.

4. The number of fruit set in following year was much more in earlier fruit
thinning treatments and the AWFBT than in late thinning and PWTFT
treatments, respectively.

5. From these results, it was considered that the tree bearing too many flowers
in more effective to put the AWFBT at least by the end of June for increse of
the ratio of marketable fruit yield, quality fruit and the prevention of the
alternate bearing.
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Thinning time and method

T Control(non-thinning)

T2 May 19, Alternate branch-thinning
Ts May 19, 11~13 leaf thinning

Ts June 28, Alternate branch-thinning
Ts June 28, 14~16 leaf thinning

Te July 27, Alternate branch-thinning
T+ July 27, 16~18 leaf thinning

Ts Aug. 14, Alternate branch-thinning
To Aug. 14, 18~20 leaf thinning

Tio Sept. 4, Poor goods thinning

Tn June 15. Foliar sprayed(ethychlozate 50mg/ ¢ + ethrel 20mg/ )
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Fig. 1. Comparison of the labouring tmme required for thinning among the

treatments z) See table 1.
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Fig. 2. Effect of thinning times and methods on total or marketable yield per tree.

z) See table 1.
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Table 2. Effect of foliar spray of ethychiozate + ethrel on fallen leaf and fruit drop

ratio
June 15 July 21
Treat. Fruit width Fruit width Leaf drop ratio  Fruit drop ratio
(mm) {mm) (%) (%)
T 14.1a” 27.7 b 10.0 b 67.9 b
Ty 14.9 a 30.1 a 12.9 a 81.7 a

z) DMRT, 5% vy) See table 1.
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Table 3. Effect of thinning time and method on shoot growth

Shooting appearance
Treat.

Amount of shoot per

Shoot length

time tree (1~5) " (ecm)
T Middle of July 0.7¢" 18.9 ab
T Middle of July 1.4 b 153 b
T, Middle of July 2.2 a 24.8 a
Ts Middle of July 1.3 b 22.6 a
Ts Middle of July 1.2 b 20.9 ab
Tio Middle of July 0.9 be 18.6 ab
Tn Middle of July 1.3 b 134 b

z) DMRT, 5% v)
x) See table 1.
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Fig. 3. Effect of thinning times
in the following year.
2) See table 1.
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and methods on the amount of fruit
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Table 4. Effect on no. of harvested fruit, fruit weight, working time
required for harvesting per tree and 1.000kg

No. of Fruit Harvested time Harvested time
Treat. harvested weight per tree per 1,000kg
fruits (g) (minute) (minute)
" 862.0 a ¥ 73.2 d 31.6 500.8 a
T 554.3 d 86.6 ab 18.6 3875 ¢
T3 524.9 4 90.5 a 19.1 402.1 ¢
Ty 609.5 ¢ 84.5 ab 20.4 396.1 ¢
Ts 517.6 d 87.9 ab 18.7 411.0 be
Ts 632.9 ¢ 79.0 ¢ 22.0 440.0 b
T; 525.7 d 85.6 ab 19.3 428.9 be
Ts 558.0 d 78.5 ¢ 18.7 426.9 be
To 580.1 cd 81.1b 21.0 4459 b
To 738.2 b 76.4 ¢ 27.1 480.5 ab
Tn 607.8 ¢ 84.4 ab 22.3 434.7 b

z) DMRT 5%

S8 2843

y) See table 1.
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Fig. 4. Distribution of fruit width ranges with thinning times and methods.
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Table 5. Effect of thinning time and method on characteristics.

Treat Pee]. cqlor Fruit index Soluble solids Acidity
) (a/b) ( °Bx) (%)
™ 0.40 b” 130 b 12.1 a 1.27 b
T2 0.43 ab 135 a 12.7 a 1.37 a
T3 0.45 ab 136 a 12.4 a 1.36 a
Ta 0.44 ab 135 a 12.5 a 1.36 a
Ts 0.43 ab 136 a 12.4 a 1.37 a
Te 0.44 ab 134 a 12.8 a 1.38 a
T; 0.44 ab 135 a 125 a 1.38 a
Ts 0.41 b 133 a 12.8 a 1.27 b
T 0.40 b 134 a 12.6 a 1.28 b
Tho 0.43 ab 132 ab 12.3 a 1.29 b
T 0.47 a 135 a 12.5 a 1.26 b

# z) DMRT 5% v) See table 1.
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