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Development of Mechanized Technology to Reduce Flower Thinning Labor Force

Jin—Hyang Son®*, Ju—Yeol Oh*, Hyun—Soo Kim®*, So—Hui Gu*, Jeong—Jin Hong",
and Eun—Ho Jeong"

"Apple Utilization Research Institute. Gyeongsangnam-do Agricultural Research and
Extension Services, Geochang 50124, Korea

ABSTRACT : Optimization of apple cultivation management is an essential task for
producing high—quality apples. However, labor does most work before and after the
short full bloom period, so time and labor are limited. Although a technology using
lime sulfur and ATS has been developed as a chemical treatment method for efficient
harvesting and fruiting work, the effect varies greatly depending on the spraying time,
the appropriate concentration, and the external environment. Currently, mechanical
flower Thinning, a physical method, must be improved in Korea. However, the range
of use of mechanical flower Thinning is expanding in advanced apple—growing regions
overseas. In this study, this test was conducted to develop a method of using a
tractor—attached loader and an efficient use manual and to analyze the effect of the
manual on the water body and production. Experimental field, the tractor operation
speed was driven at 3 to 4 km/h. Compared to hand—flower thinning, the optimum
rotation speed of mechanical flower Thinning was 200 rpm in ‘Hongro’ and 230 rpm in
‘Fuji’. The higher the Mechanical Flower Thinning rpm, flowers and leaves tend to be
damaged. Compared to hand—flower thinning, after full bloom stage mechanical flower

Thinning, the time required for flower thinning and fruit thinning decreased by
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48.7~59.1%. However, when using the mechanical flower Thinning during the early
blooming period, it is recommended to use an rpm lower than the proper rpm in

consideration of excessive flower thinning and physical damage to the fruit.

Key word : Apple, Labor—saving, Flower thinning, Fruiting
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A32e e FekAe wyow MafaeA ATS 5 e 7|Eo
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£ AT A A ey AdS AR JAAE 28 auE HES B Abstel s
Aol M 2:374(2020~2021), AR ARRAE] F7bel A 1d7H(2022) FREAY. E
Bl 2% 4517 (FERRARI COBRAM 65AR(56vH2]), FERRARI CRF250)& o] &3l
m A R AREGA AL umEste] EUEH £EE 3~4km/hz LAEAT A 1

W2H(2020)¢ T2 FFo2 AAAT 3.5%2.090 AFEGAM H3s AASAT. A
A7) B g o = st 50% Aloll A3yl 334 E 150, 200, 300rpm, ¥ 7]l A s}
7] &R 200rpme® EH3Eel vtk Al 2dxH(2021)%0 RE7Il AA A 2
3.5%1.0, 2.0m¢%l AlFEXFNA T2 EFFoz Aslr] AE% 150, 200, 250rpmo2 A
gatalon, $4 FF& AAAT 3.5x2.0mel AFEGAA Aspr] &= 170, 200,
230, 260, 300rpme= AeE itk AlF 3dAR(2022)]1 FA FFom AL
3.5%2.001 AlFxAA Al7]= N3 50% Al9F TV 2 Uil A3)r] -5 E 230rpm
oz EAste} vl Fo EANF o R 3 AlE, A5 L8Rt Ha gy,
T Soltt. FAZE Hd uE AdAske] A3 A shelen, AHomiH
1~3m Afole] Aol W23 67 SAE dAste] #st 5 35 v&S AT F
A2k 2@ ARE SA8Y] o]F 10aT AAFFE ARtelt s G286tk
g ZAMSAL, HAER L FF B A A 5UE e F8ete] xAbeITE T

< % ¥ dAd9 FHd9 =4 (Refracto—meter PAL—1.
Atago, Tohyo, Japan)®Z 574 o] AAMAEE Foi-& A (Spectrophotometer
CM-700D, Minolta co, Tokyo, japan)® X HEwolx A 3795 ZAste] A
Bd& AHEsHA
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Al A7) R e wE 8k HS2 w1 13 2u Tl Al £48Y u @2 g5 v
&& 62%, A37] AAEE 200rpmY W P& B4 W]ES 88%0] Ut
E 1SR A A7 9 e i g% H]E(2020)
23} e A 23l A7 F
g K 5% 4 5% 4 S ahE g
N/EAD) N/EAD) (%)
_ 150rpm 26.1 25.0 95
7H st 200rpm 9.4 6.9 73
50%
300rpm 39.2 19.7 50
& 28.9 18.1 62
w7
200rpm 24.6 21.8 88
Ag 9 12 A AQA 7S 7 29 Aok vl Al 7 AAE 3 E=Ag v A7)
2kl A QA7 59.1% 7FAsFelTh

T 2. 38 A3t 2 12 H3 AQAZH(A7H10a), (2020)
Al Az} QAT A QAT T A8 AR
_ 150rpm 128 25413 6% 25417k 18%-
;ﬂ;ﬁ 200rpm 11 1347+ 3% 1347F 145
300rpm 15% 14417t 43 14417 193
- & 21417k 31 %E 52A1%F
200rpm 125 21417 25 2117 148

g B s
300g WG ow Fod2 ATk A 50% A A
1.5ton/10a0.2 714 At} o= 7|AA} & J&

2 FaE A

¥ 3% AT AT 5 Hidgee

7] 3A &% 300rpmY w o]

8l Wl Eo] e JFgFe + Ao
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F 3R st A7 3 el whE A543 F274(2020)

Al 7] W A5 (g) 2 (ton/10a)
5 150rpm 306.6™ 2.2
7N 3
200rpm 306.1 2.8
50%
300rpm 293.0 1.5
&= 276.6 3.1
il
200rpm 271.5 3.2
DMRT 5%
o ANAY 2 H3] &Gz wE skF HES F 4, 59 P T2 EF5l
A= AR A e} Aatgle]l A7) dEE 150rpm Al A s} @2 3% vjEo] 90% Wl

S| 4% 170~200rpm Al 4

L HAEE} Fobd S E

o2 e ATHY P w4 FSeMe A5
3t ¥ w2 3 W g0 81%= v Aggrt 7bg Eoke
2 3% HlEo] HolA= Aol

I

I 4 FR AR dEE B sk HE&(%), (2021)

A4 ﬁ_ﬁ}_‘%_rﬂ Bl — | 5} ﬂ_ﬂ_%‘i
gAE(rpm) T AT F e E S B 5 e 24
ON/EAD) ON/EAD) H & (%) HI-E&(%)
150 11.0 9.8 89.0 96.2
3.5%2.0 200 15.0 11.0 73.3 79.2
250 16.2 7.8 48.1 67.0
150 11.7 10.6 90.5 89.9
3.5X1.0 200 12.0 8.5 70.8 70.6
250 14.7 7.9 53.7 60.0
3 5. %A Asy] dswee wE 3k HlE (%), (2021)
A A () ot AE A . SR
AL (rpm) T AT T HEeAE S de 3% de 2 5
CON/ZAD ON/Z=A) H & (%) H| (%)
170 24.5 20.0 81.6 81.5
200 19.9 16.2 81.4 74.4
3.5%2.0 230 19.2 12.6 65.6 62.4
260 23.1 12.3 53.2 55.8
300 21.8 10.0 45.8 52.2
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E 6 TR A &L 2 o A ¥E (%), (2021)
o A 1% 3.5X2.0m 3.5<1.0m
150rpm 200rpm 250rpm 150rpm 200rpm 250rpm
90% ©]”% 88.0 22.4 8.1 63.2 21.3 7.6
70% o)Ak 8.2 33.6 6.1 22.2 29.1 20.0
51~69% 3.7 22.4 36.7 12.8 27.1 21.5
50% o]3s} 0 21.5 48.9 1.7 22.3 50.0
E 7052 Al FHgnd o2 9 A vE (%), (2021)
o1 AA M5 3.5X2.0m
170rpm 200rpm 230rpm 260rpm 300rpm
90% o)A+ 50 5.6 3.8 8.8 6.9
70% ©l’¢ 30 36.6 16.9 10.6 5.8
51~69% 19 47.8 43.8 37.1 22.0
50% o]} 0 9.8 35.3 43.3 65.0

w5 AshAHa T 28Rk & 8, 99 Ak ¥R, §4 FF T A8 287
& A7 g R et 1023 158 o= FA AFE nlvh H3] sd&ert o
S5 AshA F A8 ARt 7 BTh

® 8. R A3t B 13k A3 A8 ARH(ARY10a), (2021)

A 2] 7 _ .

MOV PY L e PE % 2040

150 12% 7T0A17F 263% T0A1ZF 38+
3.5x2.0 200 113 58417k 35% 58AIF 46
250 13% 43X3F 23% 4347t 36+
150 12% 7917} 58% 80417t 10+
3.5x1.0 200 12% 7223k 21% 7213t 333
250 138 S5IAZF 44% S1AZF 57+
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¥ 9. %2 A3 & 12k 3 A2 ATHAIZH10a), (2021)

Al Ag zad 43} 223 % 2040
170 13% 35A1%F 304 35A1%F 434
200 12% 19A1ZF 2234 19A1ZF 3434
3.5%2.0 230 124 19213 63 19A17F 184
260 12% 16A]7F 59% 17A1ZF 11348
300 112 15A1%F 393 15A1%F 503

FEH 7IAA S Al mE dHuds 2 RS 1 10, 113 2o 32 FEAA

% 150rpm A ©hE AR skl 7t okt

ol = 170~230rpm Al 4.4~4.8ton/10a°]1 2™ 300rpm A] 3.3ton/10al = =

ATt ol rpme] HS5E F 3} o] wo] &4 ko] 44L& A

187 vl&2 300rpm Al 4.3%% 7Y #%oH rpmo] w555 H3Hr] 37
=94 9&7F e 3oF Heln,

® 10, F=2 A48 A wE BE 9 58(2021)

A2 A = A& s T T
(m) (rpm) (g/71) ON/5 (ton/10a)
150 276.5° 102° 3.7%
3.5%2.0 200 281.7° 70.6° 2.8°
250 282.8° 59.2° 2.3°
150 268.8™ 75.2° 5.2%
3.5x1.0 200 272.1 50.0° 3.1°
250 274.4 36.8° 3.1°
DMRT 5%

1L ¥4 A4S Aol e BE

ARAE  FAEE FddT T 71393 v & T
(m) (rpm) (g/71) (N7 (%) (ton/10a)
170 301.9¢ 120 0.8 4.4
200 323.0° 133% 2.8 5.6°
3.5%2.0 230 344.3% 111% 3.9 4.8
260 325.1° 90.8 6.8 3.8%
300 329.0° 78.2¢ 4.3 3.3°
DMRT 5%

A5l A7) @ bR wE EE H&S ¥ 129 Zuk A7lel wet 7| AAS Al st
50%Y wro T Al Fe 8kF v Eo] 65.8%% 71 =T
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F 12, FA A5t A7 g el whE shs H1E(2022)

X3} A2l A 3} A2 F
H} ¥
Al 7] & N »%_‘_/': ’%-’[: W 3 HlE e ¥ ouE
(N/EAT) (AN/EAD) (%) (%)
k! & 20.4 8.3 40.8 47.5
0% 717 11.6 5.8 49.7 51.6
& 17.8 8.9 49.7 56.4
w7
71 A 21.0 13.8 65.8 70.5
Az @12k A 2QA7e F 133 2 3 EF AAS Al S 509 W &
ARt Ask-43 F AQAe] 51.29% #AAEF oW, W7D u) £HstR 2354

I E 2QAZHS 48.7% 2wl

® 13 %X A3 E 12k A 2 QA ZHAIZH10a), (2022)

Al 7] W A8l AQ A7 A3} A Q A7 F 2QAZE
! &= 8A|7F 565 5A17F 378 14417k 308
50% 717 13% 6A17F 515 TAIZF 4%
- & 10417k 455 7A17F 338 18A17F 18%
4
71 A 128 9AI 7 118 9AIZF 235
A8l A7) D e e HgaEy ke 1 o149 2ok 8 50% Al 71 AIA 8t
e u Ao EH mEz 71g3} vgo] wgkom, oo wel ol Al7ld A3y &
/& ugsfof & Ao R FeE T}
X 14 A Asl A7) 2o mE v 2 eEE(2022)
A 7] . Hd s w*r@fr 7193 vl& T
(2) N/ (%) (ton/10a)
7 8 = 305.7" 144.2° 0.0 6.2
50% 717 351.0 106.4° 1.1 5.3
&= 346.1 140.6% 0.1 6.9
il
714 328.3 118.6% 0.3 5.5
DMRT 5%
4, A3} Qo
7b EGY F23Y Aslr] 8 WHoeR v A EYEH FE5EE 3~4km/hE 5o
T2 FFE A I HEE 200rpm, FA FF> 230rpmo] A AGETial dyle
U A37] JAEE=(pm)7F ¥S5E A3 F 2 F v go] volx|a, o &8
FolA = Aol



§= 20224% NEATEIN

ul
=

2l

= AR A
a7 A%

a#E H4 rpmET ¥ rpmoE AMS

13
=]

g7

QAIZFE 48.7~59.1%

Damerow, L. Kunz, A. Blanke, M. 2007. Mechanische Fruchtbehangsregulierung(Regulation

of fruit set by mechanical flower thinning). Erwerbs—Obstbau v.49 no.1 pl1—9

2019. Mechanical flower thinning in peach trees. Revista

Caroline Farias.

Barreto,

Brasileira de fruticultura v.41 no.6. p.465

43 2 AGA 7 ATED 1%

. 2005.

HAEE

6. AT2% &8

K
o
—_
ﬁ 7o M
ey
BloE
g .
m T
oot | A oW
~ M| T
o o ‘m,o oy
o N R T
o ) - @
— oF o < o
® o P oF
LI
N 9o o
w R
Fo | N
b Ew
Ll
oo | X
G - o
T
Hkr AW R
IR R~ali~a
O O0|l0 o0
(2= e I =~ o
/! O _
eI
R PR
W B | W RO
~ H o H o
B WX | T
ME ARk
Hl o | of
g ~ N

X

B
ol
B

w80 O O O, 0 O
Zijoo oo oo o0
s KO O O 0,0, 0 0,0
o | ® %%z ooy
B AR IR R R
W T X ®"R R OB W W
Aol N MM N " " W e i
m | AR w A ®OB
o | KB A ook R NE g | o)
R ) o R ke o RO R
X X X X W W
p | TEO TR TETE T T
% 3 B 8 T T T T B
N |Zm o = 3 % W T | W
Ho o Ho Mo Mo o Mo Mo Ho o
RSRERS R Al
o e R
4 (8 B B B o+ B B B OB
oo | oo | oo ! TF ! B oo ! do ! oo | do
il 9 .29 ¥, T 2.2 9. 9
L N N - N I N N B X
SO CIN IO -1 < X Ix X
K X ¥ ¥ X ¥ X X %
b il S e R
R A CR A C o E 2
T Mo | o o i o o o o o
W Mo Ho Mo Mo Ho Ho | Ho| Ho
B A
SR
i) o
T | N T
T TR T
=

478



