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<SUMMARY>

| F=Ws | B-03

Purpose and

mDevelopment of application techniques for pear fruit crops using pulsed
solenoid injection system

m Development of solenoid injection system for hydraulic pressure booster

m Development of application techniques for other fruit crops using pulsed
solenoid injection system

— Fruit crops : pear

— Development content : time of application, pressure of power sprayer,
nozzle of spraying, creation of optimum spraying distance

Contents m Development of solenoid injection system for hydraulic pressure booster

— Development of hydraulic pressure booster PCB for pulsed water spraying
system
— Development of hydraulic pressure booster PCB program for pulsed water
spraying system
— Development of battery safety circuit that can be used in hydraulic
pressure booster at pulsed water spraying system
m Development of application techniques for other fruit crops using pulsed
solenoid injection system
— Creation of used technology for pear : (present) O — (purpose) 1
— Creation of used technology : (present) O — (purpose) 1
m Development of solenoid injection system for hydraulic pressure booster

Development — Development of hydraulic pressure booster PCB program for pulsed

results water spraying system : (present) O — (purpose) 1
— Development of hydraulic pressure booster PCB program for pulsed
water spraying system : (present) O — (purpose) 1
— Development of battery safety circuit that can be used in hydraulic
pressure booster at pulsed water spraying system : (present) 0 —
(purpose) 1
m Technical influence
— Development of application techniques for other fruit crops such as pear
using solenoid injection system
— Development of the world s first pulsed water spraying system
Expected . hydr?lulic prgssure b.oogter PCB
o m Economical and industrial influence
Contribution — Reduction of management expense by improvement of productivity and
establishment of bud and flower thinning for other fruit crops
— Improvement of production rate for large fruits: (resent) :
32% — (purpose) 54%
— labor saving (83.9%)
Keywords solenoid mjection pear thinning bud |thinning flower

device
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O EdlwolE Y203 ST EF
— Rl Solrt AAA duE A%
2 A

) oJAFE= (psedocode)

main ()

{
%713+0; // eeprom ©IA 27| FE 7hA LA 2A

while (1)
{
if (g 2= g2l mEo] =g )
BATT_DISPLAYQ; // ¥} LED ZAZ #jelg] 3 HojF7)

if ( state == S1) // #A3H 14 A9
{
if (= FAF AlRFo] TR )
SOL_CTRL(0); // "B 117]
else
SOL_CTRL(1); // ®B A7

}
else if ( state == S2 ) // EAFg g 29 A=
{

if ( = FAF AlRPo] TR E™ )
SOL_CTRL(0); // W18 117]
else
SOL_CTRL(1); // ®B A7

}
else if ( state == S3 ) // A8 8 34 ¥
{

if (& &EAF AlZro] WrREW )
SOL_CTRL(0); // W18 7117]
else
SOL_CTRL(1); // ®B #A7]

_20_




%7180

{
mcu =7] 274,
7}& Efol™ AH;

eepromC.ZHE 7] AH F5;

SOL_CTRL (char s)
{
if (s==1)
{
BATT_CHECKOQ; // ¥igg] st &<l x4 1
A7 5%
}
else if( s == 0)

{
A7) xpeks

BATT_CHECKO

—~

—~

AHE Bl5 FFREQ
{
if ( count > 100 )
eepromel A7 x/dvH4

AlE &A1 0
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% 12, vwigE 3= PCB
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— wigg Aol 4% Al HE3| 27t J3F x| A F [WS AFESHH]

- HHe T A Ad Al A 9 wjAde Helde s A
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TE s A7 5 TQ Vs
A FHA AE 99 — AW S s 7 AE HA
R5432V405B _
B A % IC — PCM, BMS A% H& =z
— WA 9 FAAe] AR F= AFol
C  MOSFET AR == © N = N

P

At 2wl

3

D resistance %l

O e Ra32 5 74 573

- Bo32 JHE vy A Aeste] wig g A Aol golatA 2
~ SMT ¥AWOZ AF 7psst $E 74

A 7o) WetES £aq g Adst WA 44
o

| @ :
AR/t B8 5 YES 1§F TF A

— FEwol= WH g Ak 12V

— FEol= WiH Fo HF 1 0.7A

— &Y xol= WH DUTY : 40%

— M2 HQa AF : 0.05A oJst= M At A A2

— 12V X 0.7A X 0.4 = 3.36W
O & Azt
— 8§ AR AIREE 10A17Fe R A
— DOD 80% A4

— 3.36W X 10h / 0.8 = 42Wh
O gEI A &= A7

|
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E
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O F3Hdol(A), FFA14](B),
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%10, A A 9% NS 5440 2 A5

B2 B =2 70| (cm) P
AeA7] Aol 7o) _ e
z70 194 24 )
(cm) (cm) &el i ; o) )
7] 50.3 360.3 140.0 26.0 22.4 91.7 21.7
5] 7] 45.0 384.7 177.8 26.1 28.0 123.7 21.3
EX7] 48.3 354.0 151.4 28.8 25.0 97.6 19.7
7N 3}7] 49.0 378.3 162.6 34.3 27.0 101.4 18.3
-3 A vl 447 388.0 168.8 33.6 27.0 108.2 21.7
O a3k w9 F=x14do] 45.0 ~ 50.3cm, ¥4 4do]x= 354.0 ~ 388.0cm®]
O &Xx4do]+= 140.0 ~ 168.8cmo]1, A /4= 18.3 ~ 21.771<
T 11 M8 A AT AEE 2xZe] W ZA45
TA A A 4ol (cm) B P
2 =TT
] Al 7 o 7o ] 39X
1214171 del del 70 194 24dA ! M)
(cm) (cm) o)A}
A7) 54.3 397.3 166.4 25.2 34.2 107.0 17.0
W 2] 7] 51.7 384.2 160.5 24.1 35.1 101.3 17.7
=47 52.7 386.0 182.1 21.9 38.7 121.6 15.7
W3}h7] 59.0 363.5 159.6 32.7 33.8 93.1 18.3
33y ) v} 53.3 399.8 165.1 24.7 29.8 110.6 19.3
O “Ala’ 9 FA4do] 51.7 ~ 59.0cm, FF#] Zdo]l+= 363.5 ~ 399.8cm%
O &X4dol+= 159.6 ~ 182.1cmo]1, A I+ 15.7 ~ 19.371<
E 1248 A 98w AE Sy = By {5
B3] 197 2a A 3a4 ol
A A7l mE Qi TR 9k B oy X o

) 1) 71 D) 71 &) om 1)

7] 327.2  236.9 62.0 55.9 64.4 35.4 200.8  145.5
7] 342.9 2234 57.9 45.2 63.5 24.2 221.4 154.0
7] 313.6 171.9 55.7 44.2 57.2 16.5 200.6 111.3
7] 209.8  126.6 44.7 49.0 39.7 12.7 125.4 64.9
3 A el 288.4 173.3 71.4 56.7 49.4 14.2 167.6 102.4

X o JZ o
b oo

rJ

O L3P muFe] Z¥4E 209.8 ~ 342970193, ¥4 E 126.6 ~ 236.97 %
Aol HH72 L% 296.47), ¥4 18670019
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B 14 24 394 ol
A7) EE o O2E g9y BE 9F  ZE 9%

&) (71 &) 1) “omn &) (71 1)

A47] 221.5 94.1 33.8 33.4 43.0 21.6 144.7 39.1
W 7] 202.6  121.5 35.0 29.1 40.0 23.9 127.6 68.6
7] 235.0 83.4 43.9 13.1 51.3 19.4 139.9 51.0
N3] 303.7  152.6 61.4 34.1 76.3 21.7 166.0 96.8

wAH 301.0 150.9 49.3 31.3 58.4 22.6 193.4 97.

O Al wjuye

"
=~
S Ay 3

0
202.6 ~303.7700190 31, G+ 94.1 ~ 152.6700130 =
20.57°

L% 25287, A= 1 1=

100.0 100.0
_ 80.0 - ——20| W= _ 80.0 - ——l0| -B-E
_E, 60.0 _E, 60.0
I I
= 40.0 S 400
~n ~n
200 20.0 -
0.0 0.0
a/2 a/9 4/12  4/16 419 a/25 a/2 a/9 4/12  4/16 419 a/25
TAL SR ZAL LW
%18, dsy A7E i ws a9 19, A3 AE e Wi
100.0 - 100.0 -
T 80.0 ——2i0| W= T 80.0 ——2Zo| W=
E 600 E 600
1Hr 1Hr
= 200 = 200
o o
20.0 20.0
0.0 00 —
4/2 4/9 412 416 4/19  4/25 4/2 4/9 412 416 4/19  4/25
ZAL W ZEAER
% 20, ‘A A7E E s " 21, ‘Alar A7 i WHs)
O ‘o3 Al wje] el Ao HLOMETH 7H§}7177}/‘<l Xlﬁ@ili < 7}st
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3.5 3.5

1.0 i WU 1.0 ——x=s WYU:

2.5 2.5
=0 oo
5 1.5 4 §1,5 .

1.0 1.0

0.5 0.5

0.0 0.0

a/2 4/9 af12 a/16 4/19 a/2 4/9 af12 a/16 4/19
ZA} 2R} ZAF R}

% 22, GsF AE =P S Ast ¥ 230 Al APE EEH) F Wg
O g3 | A WY ZES SR Eaks] S7FsE AL, P el HlEA

A R T B AR I I s P B
A 4971 By CiEFA7] DURE
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NE2) &Y ol BAFAE o] &3 A3 QA H
14, Aa o WMEy)e] &Hdo]lt FAME A wAF WEke] mE A E &
=AF FAF AIA] Ao whE BHEA BAPYS wE AFEE (%)
o e Tk il ok
0.5 2.1 1.1 40.5
i 1.0 0.0 0.0 42.2
LIS
1.5 0.0 0.0 3.6
2.0 0.0 0.0 0.0
* FEHEL7] 4 0 2MPa, =374 2.2mm
O &Y xolt BHFA9 BAF wekd Ay zpghe] ouldko A FHo 42.2%= AL,
FAMAY = 0.5 ~ 1.0meolA AFEo] 31, 1.6m oAM= A= &o] HA S| 3
A3%E Ao 7 VeSS

A 3) EHlxzolE EAPZAE o]&s AF AE
® 15, 9% EYxolt FAMEAE ol &d SA W A s AAE
= = ‘g 73_ S22~ 5= VAR
ﬂﬂl/‘]ﬂ [$) g’j'o"l‘ Oi E'j'<:>"l‘ §]’o ﬂ] %E
1) m (%)
A937] 327.2 114.0 34.9
W 2] 7] 342.9 111.3 32.5
7] 313.6 120.3 38.4
N3] 209.8 55.0 26.2

o

R

O d3¥ w9 35 AAS
26.2% % EFGS

FEX7) 38.4%, A7) 34.9%, M7 32.5%, /N3}7)
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¥ 16, ‘93 EFywoln FAMIAE ol g3t X U A 5 AAE
T & Hol A Lre 2 AAS
A 7] 5 T o] T A A
M m (%)
2937 2.125.5 1,126.7 53.0
] 7] 2,227.6 1,470.3 66.0
F47) 2,034.5 1,570.2 77.2
7317 1,363.1 510.7 37.5
O g3 W d8&2 347 77.2%, B=7] 66.0%, AH7] 53.0%, /Ns}7] 37.5%=
Ve
¥ 17, ‘g3 Yol FAMEAE olgd =X U ¢ I§&
A 7] T 9= A GO0 3] 3 & (%)
Aq7] 4,688.7 278.2 5.9
wl ] 7] 4,667.7 253.8 5.4
ZFA7) 4,499.7 324.9 7.2
70 347] 3,828.0 262.4 6.8

= AR 259 #
]

o LS 5.4 ~ 7202 Y=

gt SA W A SEAAE

A7 T 3T "ozl sk EAAE
0 70 (%)

A7 221.5 73.8 33.3

W # 7] 202.6 62.6 30.9

A 235.0 110.3 47.0

NEH7] 303.7 65.9 21.7

O 43 w9 gFx AAELE F47] 47.0%, 197] 33.3%,

1] O
AN T

21.7% «+°.2 e}

M 7] 30.9%, 37
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4217 z £ Holzl ¥ 2 AAE
) 0 (%)

A7) 1,441.1 752.5 52.2

W =] 7] 1,317.6 897.1 68.1

7] 1,527.5 1200.0 78.6

7} 3} 7] 1,974.1 1156.7 58.6

O A3 w1 AZEL E47] 78.6%, MH7] 68.1%, N3t7] 58.6%, A7) 52.2%
(@)

E 20, AT FUmOIS BAFAE olgd ZA W o A&

A2 A 7] T A5 O 73l & (%)
A971 3,107.6 309.6 9.9
W # 7] 3,768.3 284.5 7.5
FA7) 2,904.6 243.7 8.4
ki 4,275.3 476.3 11.1

O Al W] &g eoltE B AR 259 T 9 WSS 7.5 ~ 11.1%E Y=
Hl WA Au|st FFo]3S

=
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0% 28, W) KA BE Fdwols

A
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FEICEIED
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wAPE A el o't AF A - 5 (d3
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D @ W7 (Hg %)
F a7 (39 )
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% 29, v Ao e EHelol= A
A7 (A )
s E Y] (A
A7 (A
D hE] (A
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% o] E FAMGAIZ EiF SEAE Ao wE ARSI )
3T FHS 5 T B A 7 2 g
M7 ) o (%)
A7 4.7 2.9 61.7
9 =] 7] 3.2 2.1 65.6
A7) 2.4 1.8 75.0
7347 3.2 1.8 56.3
233 A vl 6.5 4.1 63.0
O ‘A3 wje] 2% IS EYxolt FAORE A o]F A g AY
7] 61.7%, MF7] 65 6% %**71 75.0%, M3}7] 56.3%, TFA 63.0%°.2 =
Tz & AoVt Sl AR YEhS
¥ o] FAMGAZ Eir SEAE Aol wpE RS ( A )
R 3T T I ¥ 5 T Hd Ay 278
7 o) o (%)
%371 5.8 3.0 51.7
LR 3.6 2.4 66.6
A7) 2.7 2.2 81.5
73} 7] 3.4 2.4 70.6
7k 3 A u] 6.5 4.6 70.8
O ‘Alar wje] e S aA EeeolE FARIC R AE o] B FAHEe HAY7]
51.7%, M=7] 66.6%, &7 81.5%, /Nst7] 70.6%, #ABAM 70.8% 0% Zol=
& Aol7t Sl AoR e
o= FAMGAZ EiE A Ao wE g3 o HAEA
s G s ks 4508 37 Zner
T @ B0 (@ eosm cleRE o,
m) vl & (%)
A7 461.7 12.7 0.6 0.34 51.9 62.3
W 2] 7] 475.8 13.6 0.15 0.38 58.8 62.3
A7) 433.8 13.4 0.15 0.34 34.6 51.0
347 419.9 13.3 0.20 0.35 35.6 33.7
-2 g 481.0 13.2 0.19 0.35 56.1 46.3
O 93 e FHFAFE 419.9 ~475.8g0.2 AF A7 F Ao|7} gl AOoR
ZALE S
O 450g ool Az AN EL 34.6 ~ 58.8% FEoIL, 53] A2 56.1%¢l

Hls A Wl 7)o A 58.8% 0% T A A& 2.7% %4

o
i=1
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¥ 24, Yol FAMEAZ L ESAAE Ao e ‘A 9 HAEA

= o

S T TR A
T . 5 2} v} 2
(2) ( Bx) (%) (kg/ @5 ol (%) o

A47] 525.9 12.4 0.18 0.43 56.2 83.0
2] 7] 510.8 12.3 0.19 0.41 55.5 57.7
F A7 543.8 12.9 0.18 0.42 68.5 60.3
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Mechanical Thinning of Peach and Apple Trees
Reduces Labor Input and Increases Fruit Size

J.R. Schupp®-+=_ T,
and K. M. Lesser™

Auxt Baugher®*, S. 5. Miller™%, R.M. Harsh=,

AEHITTIONAL PNIYEX Warsiss, Frrmreses por rxscon, Mo fves dorecsticen, blomsorm thinning., crogpy
Tomd manasgenens, frade quality, fruie ser, labor cfficiency. nectarine, organic

rv Bar N peach

nic applc ( Modss = of Fcem) prod alnce
juse crop load. Mechanic e i S M Tt

Sumaany. Fiamnd rhinning is o
{ Prremses preryscm) prodoction.
may roguiire ha vnfl.hmn-ng T

thinning have been developed, bur none has p H and T
complcely replacing hand thinning. SNarmows senopy I.ml.‘)lxl'; s rema and rp—
tree growth habits offer new criroxd

peach
For thinniag poach amnd apple rees. Char srualics qrvnu-n-unl rove b bl !hh\-hlué:,
devices on poach and orgamically groswn applic trees. In 2005 and 20006, a L7
Department of Agricul ture -desi gned spiked - drum shaker was used to thin pillar
tcolumamar) peach troos 4t 52 o 55 after full bloom. The drum shaker, driven at
s diffore o spocds i tho archard, reduced crogs lead an avceage of S8% and follom
wup hand thimnming time by S0%. and increased fruis sice by 9% at harvest comparcd
with convenrional hband-thinned or nonthinned control trees in 2005 ITn 2006 the
shakecr was driven at one spocd but opcratcod at bao difforent frogouencics. At 260
cwches Aminute, the drum shakor romoved more froit and redoced crop boasd toa
gEreater extent than when operared ar 180 cycles,/ minure, however, fruit siee ar
harvest did not differ between the tweo operating freguencies. The dram shaker
reduced follow - -up hand thinning time botween 54% amnd & 1% Flortcoot taral and
mnn-‘l‘lc -:vnlu.‘xin-nu\- of the drum shaker and 2 or a Ge s o -desi gonedd bl o sarns
srimgt in 2007 in four commercial peach orchands rained o
a perpendkcuj.u—v or gquad V aystem and an onzanic apple block rained o a namrow
vortical axin systerm. Mochanical thi s B crop boad by an average of

3a, decreased follow up hand thinning bome by 2096 v A 2%, and lnc.n_-uend frull: ln
ox of

rmrwers arc finding it incroas-
inghy difficu b e find a work-
fisrce o mmannsily ehin Froir

crops, and the cost of farm labor s
increasinge. Ghozer and Hasey (20040)
cstimarced thar bhand rthinming labaeor
represcentod 3 1% of all caltural costs
asscwciarted with cding peach prodoc-
rson. The availability and cfficacy of
chemdcal thinning programns varies by
crop, onchant, and scason, therefore
hand thinoing B often roaguircd oo
adjpast crop boad G e optinual Frodr s sce
and guality, and o promote eruarm
Bloswsny. This is partdculariy oroe for
stewe Fruadr and organic apyrle proscluse-
rion, where chemical rthinning  op-
tions arc lmired. Variows: surfacranes
and fertilizer sals have been eval uared
as blossourn thinners for peach { Byers,
1999, Fallahi ot al., 2006, Klcin and
Cohen, 2000; Osbaome ot al., 2005
Wilkine er al | 2004 ), hovwwever, chem-
ical thinning is considered a growth
regulator applicarion, regolaed in
the Linited Scates under the Federal
Insecricide, Fungicide, and Reosdent -
cide Ace, and presen dy, nonc of thesc
chemicals are regisorod for us=c as
thinners Likewise, several astudies have
shown thar a tank mix of vanous crop
il s and guid lime salfur is an cflfecarive
thinner for organically grown apples

higher marker value sie ca
I.I'llnrirls vor=us hand thinmnin
Mochanical tHnnmg ar Z0%

ories by 35%. The net
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Mechanical blossom thinning of apples and influence
on yield, fruit quality and spur leaf area
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I Bloss think

MceClure, K. AL and Cline. J. A, 2015, Mcechani of

leal arca. C J. Plant Sci. 95: 887 -896. Apple { Maluy = dﬁuu'\-.ru @ Borkh.) trees tend to crop heavily, which often makes
crop lond adjustment necessary, This can now be achieved as early as bloom by mechanical removal/thinming of blossoms.
High-density Empire/M. 26 and Roval Gala/M .26 apple trees were mechanically (MBT) and hand blossom thinned (HBT)
m 20010 and 2011, respectively, and their effects on fruit set, subsequent hand thinning, final crop load. and spur leaf area
were measured. In both years, MBT effectively thinned trees and reduced fruit set. but did not reduce the requirement for
follow-up hand fruitlet thinning atter June dropin 2011, In 2010, harvest yields for MBT treatments decreased. while weight
and dinmeter increased. In 2001, most barvest and fruit gquality parameters were unalfected by thinming. Trees that were
mechanically thinned had significantly reduced spur leaf area, but were similar to unthinned control trees with respect to
many of the yvield and quality parameters measured. Mechanical blossom thinning is a new crop load management option
for apple growers looking to supplement more traditional chemical and hand thinning techniques.

and influence on yield. fruit quality amnd spur

Key words: Apple, mechanical thinning, Empire, Gala, crop load management. hand thinning

MceClure, K. A, et Cline, J. A, 201 5. Eclair 1 des iers & la floraison ot réper sur ler Ia
qualite des frui fa surface foliaire des dards. Can. 1. Pl.uu Sei. 'H RET-H96. Le pommier (Malus = domestica Borkh,) est un
arbre qui a tendance i Fructifier beaucoup, e qui exige souvent une correction de la charge v ére, 1l est désormais possible
d’y parvenir dés la Qoraison par éclaircissage mécanique. Des pommiers Empire/M 26 et Roval Gala/M.26 a rendement
éleves ont é1é respectivement eclaircis 4 la floraison de facon mécanique et manuelle en 2010 et 201 1. puis on a mesuré les
conséguences de cette opération sur la nouaison, Méclarrcissage manuel subséquent des fruits, la récolte finale et la surface
folinire des dards, Les deux années, U'éclaircissapge mécanigue des Meurs s'est avéré efficace en réduisant la nounison sans

)
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