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315, 3 HlolEel e 7= A A=

mean min max , wind o solar
rainfall humidity
temp temp temp speed power
Min. -4.6 -9.3 -1.4 0 0.5 0 0
1st Qu. 2.8 -2.8 8.8 0 1.3 51.6 3.3
Median 11.2 4.3 17.3 0 1.7 63.3 7.3
Mean 10.3 4.721 16.6 3.056 2.06 64.07 6.273
3rd Qu. 18.1 11.3 24.6 1 2.7 77.3 9.7
Max. 23.4 20.4 32.8 62 54 934 12.2
2|}:
E 15
E
N
v 10
3

A B Are 82 3 41" HolHE B2 F 402 44 8 Aow wHolHe &
wo| EAslT Wa| AR 24 HolE g F|zte] YA Be

(HafdolE : 2015.01.01. ~ 06.30. / =4 =7] wl°]¥ :2016.04.09. ~ 05.19)
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Call:

Im(formula = plumSize ~ plumNumber, data = df.plum)
Residuals:
Min 1Q Median 3Q Max

-1.2594 -0.5487 0.1731 0.4741 1.4185

Coefficients:
Estimate Std. Error t value PrOith)

(Intercept) 4.29774 0.26859  16.00 2.67e-15 ***
plumNumber 0.61342  0.01564 39.23 < 2e-16 ***
Signif. codes: 0 ‘**** 0.001 *“*** 0.01 ‘** 005 *.°

Residual standard error: 0.7046 on 27 degrees of freedom
Multiple R-squared: 0.9828, Adjusted R-squared: 0.9821
F-statistic: 1539 on 1 and 27 DF, p-value: < 2.2e-16
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1391, Outlier &<21< ¢) GLM =& 23}

Call: glm(formula = X2 ~ mean_temp + rainfall + windspeed + humidity +
solar.power + plumSizeEsti, family = poisson(link = “log”),
data = sc_sj_agri_newFrame)

Coefficients:
(Intercept) mean_temp rainfall windspeed humidity
solar.power plumSizeEsti
8.92150 0.06397 0.17082 -0.91148 -0.20355
0.02160 -0.06859

Degrees of Freedom: 60 Total (i.e. Null); 54 Residual
Null Deviance: 13.67
Residual Deviance: 7.536 AIC: 25.54

< Results of Poisson Regression >
. Explained 1 - (Residual Deviance/Null Deviance) = 1 - (7.536/13.67) = 0.4487198
D 44% A E S Zhe 244

: 22

y=8.92150 + (0.06397*temp) + (0.17082*rainfall) —
(0.91148* windspeed) — (0.20355* humidity) + (0.02160* radiation) — (0.06859* plumsize)

D g A A7l diel 44% 2HE e Zte RES FEeH, JAE 25, ATH
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y = 8.92150 + (0.06397*temp) + (0.17082* rain fall) —
(0.91148*windspeed) — (0.20355* humidity) + (0.02160* radiation) — (0.06859* plumsize)
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- BoindolE s AT Zol(¢f sommE & W wjd #Hde] =7]7} lem o] FHF
B 2cmzt 2 wj7hA Rt Akgke] JhsstnE OE MiEgoR = Ao mid el 4t
ol 7heAl71E 53 A3(1E 2)

- 2018doll&= wid AU =77 lomoll =& A
- kA 201830 wid e =7] WIE HEow

AE sl AT FALE JFATRE 49 22

71 49 2292 E1FH UL
ol Aol £ Al o) )3k Abghat
B 59 7tAo =2 33 A¥xsH &

7]
3 &
1:]
SETY

1Y Aoz Briy

WWELRETER]

|4
r&
LO_}
>

2H9%5. A7 wid Hde] =27] W3kn=50; & &, 2018)

- 110 —



AT A Bgolfelite] HAE A% A 9F =Y 1%5

o WYAT AT FAMELAY] oZ

9

2
i
i)
o
Ay
Y
:?L_',

5r) A4k EEolg Jhelste fEluy 9F0 Synanthedon exitiosa®] ISP HLS=7}
10CZ &84 dom(ohnson and Mayes, 1983), ]S o] &3t HE=olfzjvpitel 1317
gl 2317] ¥ =0D)E FH3 2 Ay, 1847] 2342 100 DD (=3 A
o 20¥¢7; 20173 4€ 30¥74), 50% $3}= 450 DD (=AY 2016 6¥€ 5¥¢7; 2017
6€ 12¥7), 287] =&AL 1,600 DD (=324 20161 89 1797; 20173 8€¥€ 27LA),
50% $-3}+= 1,850 DD (=A< 2016 9¢€ 4¥97; 2017d@ 9¢€ 18YA)=E ALLE NS

wehA o vl 187] Ao AAHAE 9% S8 A FALE FATIEE
%9 4w (Strickland (2018)\ A Synmanthedon exitiosa®) 735 <F 5¥)o] #7] wj&ol 6¥

[©)

FeRE 79 A 159 10w 38 A ERHY Ao Bl

18
Do
(=)
—
(o))
rL
S

£

Y

' I
— 3 A
p [

__/.E--—-:.:*"-;'g-:j--ﬁ__ ‘L\“-
996, wjA bl A EBFolfevhd AFe 3t

=)

- 111 -



O sazde) B 24 o2
. AT WAEE W B 0w A7) o R
- Al BAHE Fo gs) F F2 an

16, W3 WA 2AAE P2

Variable Description
AreaCode SC : Suncheon, GY : GwangYang
DA : Daap, HL : HaeRyong, SJ
AreaSubCode _
SeungJu, JW : JinWol
date YYYY-MM-DD
mean_temp FLOAT(2,1)
min_temp FLOAT(2,1)
max_temp FLOAT(2,1)
rainfall FLOAT(1,1)
windspeed FLOAT(1,1)
humidity FLOAT(2,1)
solar.power FLOAT(1,1)
0, 1 (logistic)
X0 : AlFH
X1 : &A9
X2 : 37}E4Y (powdery mildew)
disease type X3 549

X4 =944

X5 BEopA ol &

X6 : @3 (Sclerotinia sclerotiorum)
X7 . ALAE Y (Screening of scab)

7] F A HAR W X2AAAEH), X6@HW), XIHLHEIE) 3747 F5l O
a7 asdel g B4 23

- &3 71%F 0 2015-01-01 ~ 2015-05-30, 2016-01-01 ~ 2016-05-30.

- EolA : WElY FRE FZER) F FAED B Zold, B3 Holgs} gt Wl

7F EAE. X2, X6, X7 o]¥9 ©HlolH §la), WIa B #EA0), T
Logistic FEl = w3, F¢9] dHlolgd= Wal EA dZo] 7| F55H YA &=
- W3] A dlolg 7l wl-$ 2o}, Neural Network, Logistic, Poisson Regression o] A 3+at

AoE AEE

[ ]
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:‘u}l‘_’,
mg
o
>
frl
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Plum Data 2015

= i
o il}l-r-n--s_
= T | 2§
| == ug
F ] Loy
B oS-
(=]
»
0 o
o
o4
o -
T T T T T
i 0 Gl )y 120 150

M of Days

717397, Diagram shows for various diseases occurred in plum Data 2015.

Plum Data 2016
o | ¥ o+
-
P &.H;ES | | |
i 3
- |
an - X7
i Lis] s
A o
4
m
O o
=T ‘
o
Lo}
] ] ] 1 ]
1] H il Ll 1A 154
Murmber of Days

1%98. Diagram shows for various disease occurred in plum Data 2016.

- 1543, 163 dolejA el WA A3e Ay agzel gom, Ay iy AYo= X2,
X6, X7 3FF< #Ha7F A FHAS
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Cowy s BYE @2

p=texp(B X, + B, Xy + . + BX})
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X, =1 and g,+ ZH(intercept)
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fit.glm <- glm(X2 ~ mean_temp + rainfall + windspeed + humidity + solarpower, data =
p2015, family = poisson(link="log™))
fit.glm

Call: glm(formula = X2 ~ mean_temp + rainfall + windspeed + humidity +
solarpower, family = poisson(link = “log“), data = p2015)

Coefficients:
(Intercept) mean_temp rainfall windspeed humidity
-5.44103876 0.07570994 -112.06851716 -1.08251105 0.02897134
solarpower
0.07023926

Degrees of Freedom: 160 Total (i.e. Null); 155 Residual
Null Deviance: 17.55303
Residual Deviance: 13.79208  AIC: 29.79208
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-
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i) o &0 ol 120 150
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Pr(Yi:yi|ﬂi7ti) = 7,”

i

3T o) A= P
X, © BO2E, X, & AT X, T5 X, 55 X; YAF

cord MAuzk o 1 - (Residual Deviance/Null Deviance) = 1-(13.79/17.55) = 1-0.7857 =
0.2143, 21% A= & zt= 24,
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fit.glm <- glm(X6 ~ mean_temp + rainfall + windspeed + humidity + solarpower, data =
p2015, family = poisson(link="log"))
fit.glm

Call: glm(formula = X6 ~ mean_temp + rainfall + windspeed + humidity +
solarpower, family = poisson(link = “log“), data = p2015)

Coefficients:
(Intercept) mean_temp rainfall windspeed humidity
-6.52289016  0.25781961 -0.03695058  0.43071346  0.00813895
solarpower
-1.95503526

Degrees of Freedom: 160 Total (i.e. Null); 155 Residual
Null Deviance: 17.55303
Residual Deviance: 8.457145  AIC: 24.45715
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FAYXE)) 2 A
i,
e ")
Pr(Y, = ylpt,) = L
Yi:
D Aq71A

w; = tiexp(—6.52+0.26X,; + (—0.04)X;, + 0.43X,; + 0.0081.X;; + (— 1.95) X,
X, © s, X, & AFE X, TH X, §5 X, SAE

2d Ao gk . 1 - (Residual Deviance/Null Deviance) = 1-(8.45/17.55) = 1-0.4818 = 0.5182,
Z

CoAE - 2018 @ AA X6 AW 2015 @ X6 AH] tiF vn £¥. IS Ax AWS
2d2 o= ARZA JYZ 7)o E AA g Ao o

i

57 0% gYPon ALWREy By ARL AR =

fit.glm <- gIm(X7 ~ mean_temp + rainfall + windspeed + humidity + solarpower, data =
p2015, family = poisson(link="log™))
fit.glm

Call: glm(formula = X7 ~ mean_temp + rainfall + windspeed + humidity +
solarpower, family = poisson(link = “log“), data = p2015)

Coefficients:
(Intercept) mean_temp rainfall windspeed humidity
-10.0514166 0.5977833 0.2419513 1.7231688  -0.3655505
solarpower
0.7445292

Degrees of Freedom: 160 Total (i.e. Null); 155 Residual
Null Deviance: 17.55303
Residual Deviance: 3.977402  AIC: 19.9774
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1 = t;exp(—10.05+ 0.598 Xy, + 0.242.X,, + 1.723X,, + (— 0.368) X;, + 0.744 X,
=

5 o [e) S A~ 2=
Xy, = ‘\loﬂﬁ%—‘—, X3 — 701'"!—%]:s Xy T, X, 5, X ?‘E']./‘]‘%]:

corY MHuzk o 1 - (Residual Deviance/Null Deviance) = 1-(3.977/17.55) = 1-0.2265 =

0.7735, 771% AW Y zte =4,

nnet_model <- neuralnet( X2 + X6 + X7 ~ mean_temp + rainfall + windspeed + humidity
+ solarpower, data = df.nnet, hidden = c(7,5,3), likelihood=TRUE)

plot(nnet_model) # plot the neural networks

model.frame <- as.data.frame(nnet_model$net.result)

nnet_model$result.matrix
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error
reached.threshold
steps

aic

bic
Intercept.to.1llayhidl
mean_temp.to.llayhidl
rainfall.to.1layhidl
windspeed.to.1llayhidl
humidity.to.1layhidl
solarpower.to.1layhidl
Intercept.to.1layhid2
mean_temp.to.llayhid2
rainfall.to.1layhid2
windspeed.to.1layhid2
humidity.to.1layhid2
solarpower.to.1layhid2
Intercept.to.1llayhid3
mean_temp.to.1layhid3
rainfall.to.1layhid3
windspeed.to.1layhid3
humidity.to.1layhid3
solarpower.to.1layhid3
Intercept.to.1layhid4
mean_temp.to.1llayhid4
rainfall.to.1layhid4
windspeed.to.1layhid4
humidity.to.1layhid4
solarpower.to.1llayhid4
Intercept.to.1layhidb
mean_temp.to.1layhid5
rainfall.to.1layhidb
windspeed.to.1llayhidb
humidity.to.1layhid5

solarpower.to.1llayhid5

0.013451225037
0.007870535810
1103.000000000000
224.026902450073
569.144191328333
-1.809048892629
-0.760466990825

-0.373977142632

4.314549197758
-0.223097286523
-0.746897082457

-2.139234935228
8.183633421611
8.189495083159
6.152267028398
1.101027875140
3.668272709268
2.908208204170
-5.991571862089
0.474205289653
2.218907468248
0.229132622053
-0.680236432119
1.653832296097
-10.133628778834
4.831068775229
2.429235186642
2.280552773521
0.462748382708
0.418502328879
-1.198658778774
3.581755793776
-0.707251650306
0.902792543686
-0.004616608655
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Intercept.to.1llayhid6
mean_temp.to.1layhid6
rainfall.to.1layhid6
windspeed.to.1layhid6
humidity.to.1layhid6
solarpower.to.llayhid6
Intercept.to.llayhid7
mean_temp.to.1llayhid7
rainfall.to.1layhid7
windspeed.to.1layhid7
humidity.to.1layhid7
solarpower.to.1llayhid7
Intercept.to.2layhidl
1layhid.1.to.2layhidl
llayhid.2.to.2layhidl
llayhid.3.to.2layhidl
1layhid.4.to.2layhidl
llayhid.5.to.2layhid1
llayhid.6.to.2layhid1
1llayhid.7.to.2layhid1
Intercept.to.2layhid2
llayhid.1.to.2layhid2
1llayhid.2.to.2layhid2
llayhid.3.to.2layhid2
llayhid.4.to.2layhid2
llayhid.5.to.2layhid2
1llayhid.6.to.2layhid2
llayhid.7.to.2layhid2
Intercept.to.2layhid3
llayhid.1.to.2layhid3
1layhid.2.to.2layhid3
llayhid.3.to.2layhid3
llayhid.4.to.2layhid3
1layhid.5.to.2layhid3
llayhid.6.to.2layhid3

-1.526353216407
0.254937826520
-0.087785453665
0.624253448522
-1.003769947416
-0.065271116004
-0.244066526457
0.333335064952
-0.368963909807
-0.423318676088
1.763983086946
0.895842452025
0.689788894707
-2.698213466283
18.302267667764
-25.487295181902
-4.402004035850
-9.681326542395
-0.477945004352
0.253851203824
-1.874411127137
4.652754085290
0.248488706804
-9.489557880763
-36.781410959231
-2.355123413276
1.523055780955
-9.988210790490
2.288584274642
-3.112809227448
0.192889094612
8.648871979020
-1.441883791473
1298008385240
-1.606270372919
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llayhid.7.to.2layhid3
Intercept.to.2layhid4
1llayhid.1.to.2layhid4
llayhid.2.to.2layhid4
1llayhid.3.to.2layhid4
llayhid.4.to.2layhid4
llayhid.5.to.2layhid4
llayhid.6.to.2layhid4
llayhid.7.to.2layhid4
Intercept.to.2layhidb
llayhid.1.to.2layhid5
1layhid.2.to.2layhidb
llayhid.3.to.2layhid5
1layhid.4.to.2layhidb
llayhid.5.to.2layhid5
llayhid.6.to.2layhidb
1llayhid.7.to.2layhid5
Intercept.to.3layhidl
2layhid.1.to.3layhidl
2layhid.2.to.3layhidl
2layhid.3.to.3layhid1
2layhid.4.to.3layhidl
2layhid.5.to.3layhidl
Intercept.to.3layhid2
2layhid.1.to.3layhid2
2layhid.2.to.3layhid2
2layhid.3.to.3layhid2
2layhid.4.to.3layhid2
2layhid.5.to.3layhid2
Intercept.to.3layhid3
2layhid.1.to.3layhid3
2layhid.2.to.3layhid3
2layhid.3.to.3layhid3
2layhid.4.to.3layhid3
2layhid.5.to.3layhid3

3.654058318517
1.062680218166
0.190859724774
-11.164815160127
25.326588298064
-10.482903745410
3.427580473760
3.099439120152
0.383602321155
-0.685220966070
4.001298208192
15.718345313635
23.806948221229
-1.566139412123
=7.299336479366
10.989745788923
-1.271137895075
-0.787160239578
1.910329828957
4.254901369641
-2.711279009892
0.609096389356
-1.348806294654
-0.958576110598
1.341021246864
-4.234227875629
-1.057158630272
-3.016490943614
-4.355196841149
0.057155761339
-2.060031109451
10.507678794460
-0.483860016071
-0.904227974607
1.138467290279
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Intercept.to.X2 0.142852851858
3layhid.1.to.X2 5.781349802168
3layhid.2.to.X2 6.044377205512
3layhid.3.t0.X2 -2.331846609446
Intercept.to.X6 -0.154019052345
3layhid.1.to.X6 -2.535891518796
3layhid.2.to.X6 8.953364109853
3layhid.3.t0.X6 1.093744940035
Intercept.to.X7 -0.236605477881
3layhid.1.to.X7 1.661436760049
3layhid.2.to.X7 -1.046541106258
3layhid.3.t0.X7 0.744126109007
DAY - FEUEYIY A= 2F @ =Y dAZCIER: 0.0D, DAEA A 9,

AIC 3! BIC & 922" 5 M3, 43 == F(EAX hez 74H.

Emor: 0.013451 Steps: 1103

13102. Neural Network Plot.
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fit.glm <- glm(X2 ~ mean_temp + rainfall + windspeed + humidity + solarpower +
plum_width + plum_length, data = p2016, family = poisson(link="log"))
fit.glm

Call: glm(formula = X2 ~ mean_temp + rainfall + windspeed + humidity +
solarpower + plum_width + plum_length, family = poisson(link = “log“),
data = p2016)

Coefficients:

(Intercept) mean_temp rainfall windspeed humidity
-22.060342 1.119023 1.354313 -5.833351 -1.370563
solarpower  plum_width plum_length

-1.752221 -18.632816 20.413355

Degrees of Freedom: 150 Total (i.e. Null); 143 Residual
Null Deviance: 17.29653
Residual Deviance: 0.000000005842425 AIC: 20

- 124 -



10

V] Artual X018 X |
a Poisden DIE 132
:"-
i
-
2]
- =
N
RIS s
ﬁ ]
[
L]

D i &0 a0 120 150
Liays
13106, f7HF R Ay Zopesly] md Aot Wiw

- AAEPXD =Y $R

— n
e #L,(Miti)y

PT(Yz':iUinati): yi!

D o71A

w; = tiexp(—22.06+1.12X,, + 1.35X;, + (— 5.83) X, + (— 1.37) Xy, + (— 1.75) X,
+ (= 18.63) X7, +20.41 X;

Xy & BE7NE, Xy BT X, $E X 55 X AT,

X, < w4 =7] (width), Xy, 2 w4 =~](ength)

oo Rd dwgk o 1 - (Residual Deviance/Null Deviance) = 1-(0.0000000058/17.29) =
1-0.00000000033 = 0.9999, 99% AW HE zt= wd,

coAY - 2018 AAl X2 A 201619 X2 A REA] HuE HoFe TIHo=®

A, B g4 AEe Uehi wxiae Age A9 veh e ot
zols 7 mao] A4 X2 Aol 2 ol Woj,

- 125 -



4

A (X6-Disease)
7 S4E YYoE, VRN HA ASs AAE B4

¢

fit.glm <- glm(X6 ~ mean_temp + rainfall + windspeed + humidity + solarpower +
plum_width + plum_length, data = p2016, family = poisson(link="log"))
fit.glm

Call: glm(formula = X6 ~ mean_temp + rainfall + windspeed + humidity +
solarpower + plum_width + plum_length, family = poisson(link = “log“),
data = p2016)

Coefficients:
(Intercept) mean_temp rainfall windspeed humidity
-62.2346549 0.3677238  -0.4441869 0.7614970 0.6480471
solarpower  plum_width plum_length
0.8739740  -3.1585905 2.8677019

Degrees of Freedom: 150 Total (i.e. Null); 143 Residual
Null Deviance: 17.29653
Residual Deviance: 7.03786 AIC: 27.03786
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LHEYY (X7-Disease)
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fit.glm <- glm(X7 ~ mean_temp + rainfall + windspeed + humidity + solarpower +
plum_width + plum_length, data = p2016, family = poisson(link="log“))
fit.glm

Call: glm(formula = X7 ~ mean_temp + rainfall + windspeed + humidity +
solarpower + plum_width + plum_length, family = poisson(ink = “log“),
data = p2016)

Coefficients:
(Intercept) mean_temp rainfall windspeed
-451.974286105 8.708682391 -0.005556932 12.938748759
humidity solarpower plum_width plum_length

3.134124382 3.674721840  -21.921648368 18.887319543

Degrees of Freedom: 150 Total (i.e. Null); 143 Residual
Null Deviance: 10.03456
Residual Deviance: 0.0000000155133  AIC: 18
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nnet_model <- neuralnet( X2 + X6 + X7 ~ mean_temp + rainfall + windspeed + humidity
+ solarpower, data = df.nnet, hidden = c(7,5,3), likelihood=TRUE)

plot(nnet_model) # plot the neural networks

model.frame <- as.data.frame(nnet_model$net.result)

nnet_model$result.matrix

1
error 0.0005324862715
reached.threshold 0.0094457085978
steps 1852.0000000000000
aic 224.0010649725430
bic 561.9364066958145

Intercept.to.1layhidl -1.1993219302694
mean_temp.to.1layhidl 1.9905683380480
rainfall.to.1layhidl -4.6630443074815
windspeed.to.1layhidl 14.2208166771009
humidity.to.1llayhidl 0.9448055207763
solarpower.to.llayhidl ~ -0.6078872660872
Intercept.to.llayhid2 -3.3596441802392
mean_temp.to.llayhid2 -0.9356708202019
rainfall.to.1llayhid2 10.6837602248070
windspeed.to.1layhid2 -1.7330636661305
humidity.to.1llayhid2 -7.4240403743721
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solarpower.to.llayhid2
Intercept.to.1layhid3
mean_temp.to.1layhid3
rainfall.to.1layhid3
windspeed.to.1layhid3
humidity.to.1layhid3
solarpower.to.1layhid3
Intercept.to.1layhid4
mean_temp.to.1layhid4
rainfall.to.1llayhid4
windspeed.to.1layhid4
humidity.to.1layhid4
solarpower.to.1llayhid4
Intercept.to.llayhid5
mean_temp.to.1layhid5
rainfall.to.1layhid5
windspeed.to.1layhidb
humidity.to.1llayhid5
solarpower.to.1layhid5
Intercept.to.1layhid6
mean_temp.to.1layhid6
rainfall.to.1layhid6
windspeed.to.1layhid6
humidity.to.1layhid6
solarpower.to.1layhid6
Intercept.to.1llayhid7
mean_temp.to.1llayhid7
rainfall.to.1layhid7
windspeed.to.1layhid7
humidity.to.1layhid7
solarpower.to.1llayhid7
Intercept.to.2layhidl
llayhid.1.to.2layhidl
1layhid.2.to.2layhidl
llayhid.3.to.2layhid1

-0.1377003905295
-0.4182570913712
0.1517496791161
0.7483952730327
0.3147666946747
-0.0695724107702
-0.3352148193611
2.3041445607622
-5.3521214596386
2.7974750682791
0.8680772569154
-1.3998037957340
0.4944186513290
0.3480566669773
-2.5718072107537
4.4887735513783
-20.8279813941797
-9.3183081173566
-4.0793470229223
11.3845411712639
2.9440812281299
0.4022389846873
1.4701989534207
-2.8325526673465
-3.3208842570438
3.2077165187575
0.3782195473396

-0.6857786121340

0.7654790855147
2.2996807035440
-0.0448395268851
1.3280749811211
1.0875050089213
0.6568902580600
0.6885145365780
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1llayhid.4.to.2layhidl
llayhid.5.to.2layhid1
llayhid.6.to.2layhid1
llayhid.7.to.2layhidl
Intercept.to.2layhid2
llayhid.1.to.2layhid2
llayhid.2.to.2layhid2
llayhid.3.to.2layhid2
llayhid.4.to.2layhid2
llayhid.5.to.2layhid2
llayhid.6.to.2layhid2
1layhid.7.to.2layhid2
Intercept.to.2layhid3
1layhid.1.to.2layhid3
llayhid.2.to.2layhid3
llayhid.3.to.2layhid3
1layhid.4.to.2layhid3
llayhid.5.to.2layhid3
llayhid.6.to.2layhid3
1llayhid.7.to.2layhid3
Intercept.to.2layhid4
1llayhid.1.to.2layhid4
1llayhid.2.to.2layhid4
llayhid.3.to.2layhid4
1llayhid.4.to.2layhid4
llayhid.5.to.2layhid4
1llayhid.6.to.2layhid4
llayhid.7.to.2layhid4
Intercept.to.2layhidb
llayhid.1.to.2layhid5
1layhid.2.to.2layhid5
llayhid.3.to.2layhid5
llayhid.4.to.2layhid5
1layhid.5.to.2layhid5
llayhid.6.to.2layhid5

0.0184388740945
1.2890806220002
2.1643114226949
-0.2440115126431
0.0719018368209
-3.3416151020207
7.6197005189086
0.3389498989098
17.5497850096899
-3.9877197756394
-2.3018984489925
-1.0551901595763
-0.7864443443070
-7.9315355061483
5.5283567834592
0.3694970429968
20.7078682519580
10.4189621739784
-1.0036800482913
0.0447519591162
-1.1451321086068
-9.5258153767560
0.6449726051282
1.2904325240664
-17.1157285434887
-9.8272055525909
1.4776323600990
1.2122382101307
0.3643319952633
0.8397856450374
0.7579586086012
0.0929169415825
0.0011488498072
0.9700241835703
2.3037612766603
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llayhid.7.to.2layhid5 0.8842412539543
Intercept.to.3layhidl 0.4563818611934
2layhid.1.to.3layhidl 0.1955762588780
2layhid.2.to.3layhidl ~ 119.2685385956934
2layhid.3.to.3layhidl ~ -71.7797561806151
2layhid.4.to.3layhid1 68.7133374626860
2layhid.5.to.3layhidl -6.7470931433225
Intercept.to.3layhid2 0.3365081002151
2layhid.1.to.3layhid2 -0.6067930951105
2layhid.2.to.3layhid2 1.4488489289853
2layhid.3.to.3layhid2 -7.5101230932227
2layhid.4.to.3layhid2 -5.8492483810554
2layhid.5.to.3layhid2 1.9192054875196
Intercept.to.3layhid3 0.5640893231345
2layhid.1.to.3layhid3 1.6615753196363
2layhid.2.to.3layhid3 -0.5201788873986
2layhid.3.to.3layhid3 -6.7955379860325
2layhid.4.to.3layhid3 1.5074057343945
2layhid.5.to.3layhid3 -1.0623440527429
Intercept.to. X2 -0.9202959043272
3layhid.1.t0.X2 0.9431670042714
3layhid.2.to.X2 1.6141910918849
3layhid.3.to.X2 -0.5678441512062
Intercept.to. X6 -0.0691695586805
3layhid.1.to.X6 0.0588250566072
3layhid.2.to0.X6 -1.4555120525661
3layhid.3.t0.X6 1.6895807648397
Intercept.to. X7 1.0523769614529
3layhid.1.to.X7 -0.0176767442775
3layhid.2.to.X7 -0.1884952371834
3layhid.3.t0.X7 -1.1747168824160

DAY - FEUEYAY] Ade oF ¥ =Y IARCIER: 0.0D, SAGA A ),
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13 109. Neural Network Plot.
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fit.glm <- glm(X2 ~ mean_temp + rainfall + windspeed + humidity + solarpower +
plum_width + plum_length, data = pd1516, family = poisson(link="log“))
fit.glm

Call: glm(formula = X2 ~ mean_temp + rainfall + windspeed + humidity +
solarpower + plum_width + plum_length, family = poisson(link = “log®),
data = pdl516)

Coefficients:
(Intercept) mean_temp rainfall windspeed humidity
-2.51929509  0.15892168  0.04675110 -1.91590963 -0.03358589
solarpower  plum_width plum_length
0.04993880 -1.18471279  1.16409193

Degrees of Freedom: 300 Total (i.e. Null); 293 Residual
Null Deviance: 34.56653

Residual Deviance: 21.87203 AIC: 45.87203

Description: The above source code for fitting the X2 disease in plum data. In this

disease, the environmental factors taken as input and X2 disease taken as output.
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fit.glm <- glm(X6 ~ mean_temp + rainfall + windspeed + humidity + solarpower +
plum_width + plum_length, data = pd1516, family = poisson(link="log"))
fit.glm
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Call: glm(formula = X6 ~ mean_temp + rainfall + windspeed + humidity +
solarpower + plum_width + plum_length, family = poisson(link = “log®),
data = pdl516)

Coefficients:
(Intercept) mean_temp rainfall windspeed humidity
-18.87768310  0.19865100  -0.04079091  0.43021416 0.15171403
solarpower  plum_width  plum_length
0.05848757  -1.62044085 1.48423250

Degrees of Freedom: 300 Total (i.e. Null); 293 Residual
Null Deviance: 34.56653
Residual Deviance: 22.16501  AIC: 46.16501
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fit.glm <- glm(X7 ~ mean_temp + rainfall + windspeed + humidity + solarpower +
plum_width + plum_length, data = pd1516, family = poisson(link="log"))
fit.glm

Call: glm(formula = X7 ~ mean_temp + rainfall + windspeed + humidity +
solarpower + plum_width + plum_length, family = poisson(ink = “log“),
data = pdl516)

Coefficients:
(Intercept) mean_temp rainfall windspeed humidity
-16.27282432 0.46748464 0.02250814 0.90430381 0.02417093
solarpower plum_width  plum_length
0.07106937  10.79606564 -10.92164555

Degrees of Freedom: 300 Total (i.e. Null); 293 Residual
Null Deviance: 20.05585
Residual Deviance: 12.71053  AIC: 32.71053
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L AedTIRXNe] =d 34

i
e " pt)"
Pr(Y, =vylu.t;) = o

it

w; = t;exp(—16.273 +0.467X,; +0.022.X;, +0.904 X; + 0.024.X;, + 0.071 Xy,
10.796 X5, + (— 10.922) X,

XQi % ‘T’gﬂ_7]%’ X3 7(;-—{[\430]:, X4Z
X, W =] (width), X,

él:" X5i %E’ Xﬁl ?_:_J}\]-%]:

A =7](ength)

rio o{u

o 2d Az o 1 - (Residual Deviance/Null Deviance) = 1-(12.71/20.05) 1-0.6339 =

0.3661, 36% HHHE zt= =9,

. v - 2018e] AA X7 AW IR X7 A mdde] MALE HelFE I1PORA,
slae dA AW Vel wxrae A3e 29 Uel el et xo
% 57 mye AA X7 PEe] s vl e WPES 1y,

|

. 2015, 2016 ¥ = AWk W) B4 - g EYD

nnet_model <- neuralnet( X2 + X6 + X7 ~ mean_temp + rainfall + windspeed + humidity
+ solarpower, data = df.nnet, hidden = c(7,5,3), likelihood=TRUE)
plot(nnet_model) # plot the neural networks
model.frame <- as.data.frame(nnet_model$net.result)
nnet_model$result.matrix
1
error 0.021653468749
reached.threshold 0.009941266467
steps 13341.000000000000
aic 224.043306937498
bic 639.239656589372
Intercept.to.1layhidl 3.025637848645
mean_temp.to.llayhidl -1.173202198127
rainfall.to.1llayhidl -0.290113423960
windspeed.to.1layhidl -0.597637422175
humidity.to.llayhidl 0.069936956170
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solarpower.to.1llayhidl
Intercept.to.1layhid2
mean_temp.to.llayhid2
rainfall.to.1layhid2
windspeed.to.1layhid2
humidity.to.1layhid2
solarpower.to.llayhid2
Intercept.to.1layhid3
mean_temp.to.1layhid3
rainfall.to.1layhid3
windspeed.to.1layhid3
humidity.to.1layhid3
solarpower.to.1layhid3
Intercept.to.llayhid4
mean_temp.to.llayhid4
rainfall.to.1layhid4
windspeed.to.1layhid4
humidity.to.1layhid4
solarpower.to.1layhid4
Intercept.to.1layhidb
mean_temp.to.1layhid5
rainfall.to.1layhid5
windspeed.to.1layhidb
humidity.to.1layhid5
solarpower.to.1layhid5
Intercept.to.1llayhid6
mean_temp.to.1layhid6
rainfall.to.1layhid6
windspeed.to.1layhid6
humidity.to.1llayhid6
solarpower.to.1llayhid6
Intercept.to.llayhid7
mean_temp.to.1layhid7
rainfall.to.1layhid7
windspeed.to.1layhid7

-3.573775552663
0.081929364908
2.302105937313
9.230144236757
2.705566345624
-3.930790448179
0.124965415274
3.170975988829
-9.706222647545
24.061280590383
-20.030838072133
5.970514059471
-6.243109562427
0.332477651977
2.531554063592
8.516022477233
0.821504520498
-0.593725609756
0.734345247373
2.227138775451
-2.355776219966
8.341282277769
7.441053388284
-1.683482422256
-3.821768051873
-10.838995654992
2.185409560170
13.663243752736
-1.978148690136
-11.059761541776
-2.041973702745
2.637871799298
-4.966276447965
1.433717090971
2.655276191655
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humidity.to.1llayhid7
solarpower.to.1llayhid7
Intercept.to.2layhidl
llayhid.1.to.2layhidl
llayhid.2.to.2layhid1l
llayhid.3.to.2layhidl
llayhid.4.to.2layhid1l
llayhid.5.to.2layhid1
llayhid.6.to.2layhidl
llayhid.7.to.2layhid1
Intercept.to.2layhid2
1layhid.1.to.2layhid2
1llayhid.2.to.2layhid2
1layhid.3.to.2layhid2
1llayhid.4.to.2layhid2
llayhid.5.to.2layhid2
1layhid.6.to.2layhid2
llayhid.7.to.2layhid2
Intercept.to.2layhid3
llayhid.1.to.2layhid3
llayhid.2.to.2layhid3
llayhid.3.to.2layhid3
llayhid.4.to.2layhid3
llayhid.5.to.2layhid3
llayhid.6.to.2layhid3
llayhid.7.to.2layhid3
Intercept.to.2layhid4
llayhid.1.to.2layhid4
llayhid.2.to.2layhid4
llayhid.3.to.2layhid4
1layhid.4.to.2layhid4
llayhid.5.to.2layhid4
llayhid.6.to.2layhid4
1layhid.7.to.2layhid4
Intercept.to.2layhidb

-2.044921705908

-2.926728900376
-8.101862585780
-66.570484384748
2.774716805552
-30.146321189379
-3.968093427484
15.419302809222
11.893016412809
-27.349496097497
-6.196947251395
-51.217020806437
-96.699251932950
2.966089525263
22.259270737021
61.291413447859
168.104945179173
-31.341785438181
-20.896681801914
-11.823927718611
-0.900429699582
-0.120618594732
0.338348065941
-6.952740516483
30.350470049525
20.479744794948
2.624078660721
-24.879488329311
15.412976391015
42.487410071473
18.154012443145
-54.730764952875
-36.150294013079
191.910481474172
5.465003443464
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llayhid.1.to.2layhid5
llayhid.2.to.2layhid5
llayhid.3.to.2layhid5
llayhid.4.to.2layhid5
llayhid.5.to.2layhid5
llayhid.6.to.2layhid5
llayhid.7.to.2layhid5
Intercept.to.3layhidl
2layhid.1.to.3layhid1
2layhid.2.to.3layhidl
2layhid.3.to.3layhid1
2layhid.4.to.3layhidl
2layhid.5.to.3layhidl
Intercept.to.3layhid2
2layhid.1.to.3layhid2
2layhid.2.to.3layhid2
2layhid.3.to.3layhid2
2layhid.4.to.3layhid2
2layhid.5.to.3layhid2
Intercept.to.3layhid3
2layhid.1.to.3layhid3
2layhid.2.to.3layhid3
2layhid.3.to.3layhid3
2layhid.4.to.3layhid3
2layhid.5.to.3layhid3
Intercept.to. X2

3layhid.1.to.X2

3layhid.2.t0.X2

3layhid.3.to.X2

Intercept.to.X6

3layhid.1.to.X6

3layhid.2.to.X6

3layhid.3.t0.X6

Intercept.to. X7

3layhid.1.to.X7

1.552059439827
1.933930829477
-0.018659916319
0.019328529438
-0.157731271511
15.976017300295
2.513189752084
0.133357865038
-3.286860435982
-0.776873994026
0.606586946224
-2.000911776649
-0.174840406502
1.003049268766
12.129374905358
0.856890514096
2.502315212873
-3.030217788893
3.388962576702
0.506711670116
16.224753977755
-5.926800123214
3.121947742816
2.746077240914
-2.836049169396

-0.195031713361
3.805642910860
-0.104063295231
-0.264560908918
-0.062623853777
-3.819859863351
1.654743248278
-1.353240293712
1.286953029868
0.515618758281
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3layhid.2.to.X7 -1.526757754364
3layhid.3.to.X7 -0.216848852244
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Error: 0021653 Steps: 13341

13116. Neural Network Plot.
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Item Specification Remarks
ARM Cortex M3
16bit Timer 3EA
MCU 2Channel UART, 2Channel USART TBD
12 bit ADC
3 Channel internal DMA
Debug J-Link Interface
A 24V DC
Relay 16 Channel
RS232 1 Channel
RS485 1 Channel, Half duplex
Ethernet 1 Channel
USB 1 Channel, Micro USB AB
Storage 1 Channel Micro SD

ZIGBEE Module

2.4GHz 802.15.4
Tx 8dBm(Boost Mode)

ZIGBEE Antenna

Chip Antenna

DA = AAFE

7151 A= AAF
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AA 29 BFe] - AL 0 ~ 5V, AF 4~20mA TBD
RS232 1 Channel
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LCD SPI Interface
USB 1 Channel, Micro USB AB
Storage 1 Channel Micro SD
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¥ datast A2 farmCode(sd A E)ol| wet o] 2k ZHAIg W82
ofefoll 7l=Hol AFUTH

c. api AH&WH : api &
c-1. &#1]3}H7]
api callst”z] ¢
URLE +ds3”
farmCode= &

&A= URLe] Z ottt
| ¢J3l A+ farmCode 2 dateTypeES &olopgyt}.
A =2, AAdolHE FE3sh= unique keyelw, dateType2
ol A7 #o=E, AAtoHE JdHE €A AEE 937 T
E3l= coded Yt
searchDate S8 42 HiolE FA 7|EdAE, YgstA &dols Fadyoh
o, JEstA e A AL AALAE AFs AR FUS
¥ farmCode : &% =X, dateType : Hloly &H7|F Z=
c-2. A Ztst7]
- api call URL
ex1) http://maesil.elsys.info/api/sensor.do?farmCode=%4 = E&dateType=H| o] B} =4 7] &=
&searchDate=2% 4 =}
ex2) http://maesil.elsys.info/api/sensor.do?farmCode=""3 = =&dateType=tl 0| B} =H 7| &=
- URL <A
ex1) http://maesil.elsys.info/api/sensor.do?farmCode=FA000001&dateType=day
&searchDate=2018-05
ex2) http://maesil.elsys.info/api/sensor.do?farmCode=FA000001&dateType=day
- apie &3] YsA api URL @ 2]o] 9o URLS ¥ 3.
c-3. A3
3} JSONE A 02 oneMZM A ¥ o] HAIZE 74 R Al dolel7t stiol %

k=
{ “state” : “(success / faiD®,

“message” : “&H LFA LF HAAT,
“deviceType” : “sensor” ,
“farmCode” : “=# 3",
“farmName” : “%4& 3*
“dateType” : “HlolH FHA7E",
“ertDt” - “HIoJH AR,
“data” : “A=zk" }

¥ message

success 74§ =H3HA X o
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- falld A =9 @A)
— API URL®)| farmCode(F33=)7F EA)31A] &< o,
“ APL HlolE| @3o] AuslisUTh APL URL) farmCode”} &A181H4] ek5UTt”
— farmCode(FFZ =)ol g dHolEH 7} EAetA] &< o,
“ APl HlolE] 8ol Ayt dlolg 7t EAstA dsUth”
— API URLe®l dateType(Hlo|E|ZA7|=)0] EA5HA] ¢4& o,
“ APl dloJE]24o] Alufsiissytk APl URLYY dateTypeo] EAIEHA] esUct”
— API URLe|| dateType(dlolE|Z787]F)°] day T+ houro] ofd of,
“ dateTypeS ZAEAE3IFUCE dateType S dayol7v), hour 2 J&siogct”
— API URL)| searchDate(ZAL2p7} A LA R} wE o,
“ APl HlolE| o] Aufjsiisuynt. SHLAP T QLA B} wEUT”
¥ dateType : dle]8 FHAIZE7|FE(day: €® [ hour: AIZHHE)
# crtDt : o8] FHAIZHI™: YYYY-MM-DD / A|ZF&: YYYY-MM-DD HH:ii:SS)

c-4. data A ]
- airTempAvg : 7] %(C)
airHumidityAvg : 7] %(%)
- soilTempAvg : A HL%E(T)
- soil_humidityAvg : A &8(%)
- insolationAvg : L AFEH(W/m2)
- soilEcAvg : EC(dS/m)
- windDirectionAvg : Z3K° )

3

- windSpeedAvg : & 4(m/s)
B. Area Weather API
BIWE 7102, JVReIA 3Nkl Alake AAZ 7)HAER HlolEE AlFals APV
a. 7173l ¥
- INAH(EY, TERS, TEXRE ¢

T %), ZFBF ), FEm/s)

o

D), €5(C), +5%), o4 7

A

b B] b ‘:‘—":—9

b. tlolH &% W
b-1. Hlo]E] E4 : RESTFUL API (JSON) E41
b-2. request parameter (GET %4))

- areaMCode : A9 Z=

- areaSCode : &/H/% FE&

- searchDate : 724 =}
o
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A ZHYYYY-MM-DD) @26 = A=4g

147 @ALARTE B T ALAY FF
= 14BN SR AN AdEelE s EASA gonR, waY

message : @ &
areaMName : A<
areaSName : &/4
- date : HAALA(YYYY-MM-DD)
- hour : AIZHBAIZE 7]18)
- data(2 At dlolE)) « AS5%
- crtDt : HlolH FHAIZHYYYY-MM-DD HH:ii:SS)
¥ dataet A=FLe] AATE HEL ofefol EEH AFHH
c. api AFEHWH ¢ api TF
c-1. &Hl3H7]
api callstr] 913l 4= URLo] Fastyt
URLS 7d3t7] #1384 = areaMCode®t areaSCodeE &obobtytt.
areaMCodew= A4 ZEZ, A/ AYS FESH= codedy T
areaSCode= w/9/& ZE=, |/W/F A9< F&3h= codedUytt.
searchDate= M8t A}sh= 714 olE 7|ELA=E, d¥ehA] ol Fagduynh
o, YA ¥S A5 AMIAE AAYAERE AF AAHFUTH
¥ areaMCode : X9 = E areaSCode : /W[5 F&
c-2. A ztst7]
- api call URL
ex1) http://maesil.elsys.info/api/areaWeather.do?areaMCode=*] ¥ Z=
&areaSCode=+/% /5 Z E=&searchDate=71 2 A =}
ex2) http://maesil.elsys.info/api/areaWeather.do?areaMCode=%*] & Z =
&areaSCode=v/H/&ZE
- URL oA
ex1l) http://maesil.elsys.info/api/areaWeather.do?areaMCode=46150
&areaSCode=4615025000&searchDate=2018-03-23
ex2) http://maesil.elsys.info/api/areaWeather.do?areaMCode=46150
&areaSCode=4615025000
% areaMCode : 46150(A|9Z=: = A)), areaSCode : 4615025000/ /& T=: 7))
- apiE 2 E317] YA api URL &2)o] w3o] URLS 43t}

— 223 —



c-3. A3}

3heol JSONBH o= 71 ollA AR s=lsh= AAIRE 7173 E tlolg7) 2hae

#EgUh

{ “state” : “(success / fail®,
“message” : “&FH LFAl 2F HAIA,
“areaMName"” : “A & =5*
“areaSName* : “&/H/%5 ™,
“date” : “dlolH =3I IA”,
“data” : “A=gk“}

3¢ message

- success¥ S EHIA Ee.

- falld A =9 @D

— API URLel| areaMCode(A|¥9zZ=)7} EA51A] &S o,

“ APL tlloJEl82do] Aulisiizyct APl URLYY| areaMCode” | EAISHA] 25Tt
— API URLe®l areaSCode(/9H/&5Z=)7t EAIHA &< o,

“ AP "lo]elg4o] Aufisiissytt APl URLe areaSCode”} SA15HA] <5Utt”

— areaMCode(A|H75) ¢} areaSCode(51 /& S) ol Tigk vlolEl7}t EAsHA] eke o),

“ APl "lolE] @ o] AUt HlolEl7} EA8HA FFUH”
— API URLOl| searchDate(dA 427t @A LA Bt ws o,

“ APl HlolE] a7 o] Ayt dlolgrt EAstA Fs4oh”

¥ date : HlolH =3 LAHYYYY-MM-DD)
¥ hour : Hlol8 =3 IAAZHHH), 343 T
¥ crtDt « Hol8 FHAIZHYYYY-MM-DD HH:ii:SS)

c-4. data &EA 2

airTemp : 7] %=(C)

airHumidity : 7] %=(%)

Precipitation : o742 (%)

windDirection : F3F@%¢: 5%, &, ¢%5 | FA, A,

windSpeed : F<:(m/s)

- hour : ®lo]E] FFAIZHZA13D)
- crtDt = 7174 dloly R AIZE

wState : @A IH(=H, FERE, TEEE, ¥, H, T,
Z
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O ICT 719 B35 3 7173As HAE A% 59 SHF 1538 & AuAg 4F 53 A&

O %3 dHolgl BUHY g BAE Juo & ARsle) gAEY AzE 73
o QFASFA A verl.l

D =54

AHgA LTS B A2

=
B As" 2P AN AFE

- 23 d(Completeness): A-&ARS] @ FFAFEFO] FEhglo] A4 H oo gt

- Y#(Consistency): AFEAF 87AR} WH 52 AREAF QAR ol U7 glojoF ot

- Agd(Correctness): AH&AF QARG A AAE BE AREA 7]Eo] TEEo] A 2H o]
A AR 8 TE FFZAIACE ST

- H|2E &o]A(Testability): AL&AF L FALSA AAE FEEL HAE osjr #A= 7}
skoloF gt

- W34 (Unambiguity): AH&AF @74 7] &2 BEete] ofu REgto] glojof Fhrt

- AA¢}e] =9/dDesign Freedom): AH&AF @A Aol& Qlal AA dibel] Aloks Fof

- g (Communicabﬂity): A QFAFS MAA o ® J)|&E o] olEyl LolFtEE &,

IER 7eHE gEEol ?iﬁ}ﬂ(ﬂ R
H(Necessity): 7148 8TAFEE A8A aTAGe] Bao] Hatstel Ue)o) AL§A

@ 89
NzE 8P AANN F1Ed aTAe 9 Alzdlolu Apgte] @
How AT wH RE aFATNE 2T FEEE 149 AEAs} Reldn

(3) 27+
- %_g_}djq_ i

A s=XFANA wE T w2 A AE A wiwrd2 vt FHdr]de ol
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03. DBH|o] & A A A|_verl.2

58 H] Z1EAE, HalS A5 Al=E

Hlo]2H | TB_CHEMICAL
Ar | oA AR
No. Column Data Type Default | Not Null IWE
1 CODE CHAR(10) Y okx] F&
2 ITEM VARCHAR(200) Y = =
3 BRAND VARCGAR(200) null N R
4 | DEL_YN ENUM( ‘Y’ ,” N*) ‘N N 2RA| P
5 REG_DT DATETIME null N 529
6 |REG_IP VARCHAR(30) null N 52 Ip
7 | REG_IDX VARCHAR(30) null N 527 IDX
8 |UPDT DATETIME null N FAY
9 |upp VARCHAR(30) null N 4 P
10 UP_IDX VARCHAR(30) null N A IDX
glo] &5 | TB_CONTROL_HISTORY
A | AAAX] Ao olHAHR
No. Column Data Type Default | Not Null IHE
1 DX INT(11) Y TR I
2 OID VARCHAR(50) Y tjulol 2 OID
3 OBJECT_ID CHAR(®4) null Y Object F+EIE=
4 INSTANCE_ID | TINYINT(4) null Y ERERES
5 RESOURCE_ID | CHAR(4) null Y Resource 7+E IS
6 ACTION ENUM(start’,’stop’) null N 53 TE
7 METHOD ENUM(auto’, manual’) null N z2 TE
8 REG_DT DATETIME null N t=29
9 | REG_IP VARCHAR(30) null N 5= P
10 | REG_IDX VARCHAR(30) null N 522 DX
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- W71 2E(C), W75 E%), ARE(C), AdTdFE%), SAZW/m2), ECS/m), S ), T5m/s)

b. Holg &7
b-1. ©lo]g] ¥4l : RESTFUL API (JSON) E41
b-2. request parameter (GET <))
- farmCode : % ZE=
- dateType : HIolE] =37 (day : €% / hour : AIZHE)
- searchDate : =3 d=}
% ZAYAE AHHA WolE FET.
% 2394 99
L ZRYAE YA g AT
- 23948 4YsA 2o o
— dlo]El &4 7] Z(dateType)S day(@¥)2 Y&staS A9,
— dlo]El &4 7] Z&(dateType)S hour(A7HE)= ¢ -3
AsdY
C EAYAE 4G AP
— ol &4 7] F(dateType) S day(¢ D)= dFs 9L 4%,
— Hlo]E =% 7] F(dateType)2 hour(A7HE)E J&H3tH &
b-3. A3} (JSON &4})
- state : -SBJHl (success / fail)
- message : ¢H LF/FA, &F HHAIA
- deviceType : Hulo]2~ F-& (sensor : AlA])
- farmCode : 5% ZE=
- farmName : &%+
dateType : ol FHAZL7]E (day : € [ hour : A|7HE)
crtDt : dlolE FAIZE
 dolE FHAT 2
- dole F3AIZt7]E(dateType)o] day(d8)Y -5 dlolE £ AE YYYY-MM-DD #2402 &
- delE F3AZ7]F(dateType)o] hour(A7HE)Y 9 dlolE A YYYY-MM-DD HH:i:SS d4o2 &9
index(& A4t/ dlol®) : =3k
¥ indexe} AZFkS farmCode(Ed R )0 whel 5o thEth AAM S &2 ofgfdl 7<= dFUrh

ALAHYYYY-MM) F4o g A5
AAYA(YYYY-MM-DD) &2 o2

o
e
2
rlr
rr rﬁ.
rﬁ. =

ZOOE]X}L YYYY-MM @202 9
AYAE YYYY-MM-DD @202 91

s
‘10 JN
J|}<

c. api AH&H capl &
c-1. &113H7]
api calldtr] ¢34+ URLe] a3t
URLE 7837 9l A= farmCode @ dateTypeE Lolorgutt.
farmCode= % Z =&, AU o|EE FE3I= unique keyol™, dateType ©lolg &4
712 BOE, AAHoHE dHEE 29TA AXEE 2E9EA FE5= codedyTh
searchDate &8 YA dlole &4 7|EYARE, dgstA Fol= FEFYTH
o, dEEkA] ge A SAYAE dAYAE AF A HU
¥ farmCode : 54 I =, dateType : HlolH FA7|& Z=
c-2. A ZHs17]
- api call URL
ex1) http://maesil.elsys.info/api/sensor.do?farmCode=% %= E &dateType=tl| 0| B| A 7] &
&searchDate==4 U =

ex2) http://maesil.elsys.info/api/sensor.do?farmCode=& =&dateType=H| o] | =H 7| =
- URL 44|

ex1) http://maesil.elsys.info/api/sensor.do?farmCode=FARMO001&dateType=day&searchDate

=2018-03-23

ex2) http://maesil.elsys.info/api/sensor.do?farmCode=FARMO001&dateType=day
- apie ©&3}7] $IsA api URL 2o gr3=o] URL-S ¢ &3}
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c-3. 23}
g JSONE A o2 oneM2M AW 2] AAIZE 714 R A ol 7F gdd &g YT
{ “state” : “(success | faid®,

“message” : “$H LFA &F wWAA",
“deviceType” : “sensor” ,
“farmCode” : “H& 3T,
“farmName* : “®& 8*“,
“dateType” : “Hlole FIAIL7E”,
“crtDt” @ “dlolE] FIPAZ”,
“index” : “A=Z“ 3

¥ message

n[o

- success¥ ¢ =H3HA &

- faild 4$ &9 Q7HAD
— API URLell farmCode(sd==)7} EA54A &
“ APl Hlo]E &7 o] AjstAHFUTt. APl URLYl farmCode’t &AsHA ¥&HUtTh”
— farmCode(F A2 =)ol ek do 7 EA3HA] &S o,
“ APl dlolEl 8 H o] AafstAH Ut dolel 7t EAsHA eksUth”
— API URL®] dateType(dl ol El& A 715)0] EA8tA] &< o,
“ APl "ol 83 o] Mot st APl URLe dateTypee] EA)|3tA] ZFUTh.”
— API URL®) searchDate(ZAHdxp7} A4 LA BT} wS of,
< APl dlolEl 8 F o] AdfstgFUtt. dlolElrt EAetA &Y th”
¥ dataType : Blo]8 = A7t7]&(day: €8 [ time: A 7HE)
¥ crtDt @ Ho]E FHAZHIE: YYYY-MM-DD / AlZHE: YYYY-MM-DD HH:ii:SS)

c-4. index &=A 9
- airTemp : 7] L =(T)
- airHumidity : o715 =(%)
- soil_temp : AHL%(TC)
- soil_humidity : =] H $F<=8(%)
- insolation : Y AFEH(W/m2)
- soil_ec : EC(dS/m)
- wind_direction : Z3K° )
- wind_speed : Z<(m/s)

B. Area Weather API
H/H/E 7o 2, 713 A AT FREE AR Z4AR HolHE AFste APIYYTH

, =MD, 2E(C), F5%), A% %),

b. dlolE] 8% WY
b-1. gl°o]g FAl : RESTFUL API (JSON) &4l
b-2. request parameter (GET ®H4])
- areaMCode : A|¥ Z=
- areaSCode : &/H/% Z&
- searchDate : 741 =}

# AAYAE QYA BobE FET.
* AAAA 99
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T ANGAE 4EEA ge %
- ANYAE YA Fod, s BAAAE A
L AAYAE BAYATYYY-MMDD) BA 0% AF Y
S AALAE YE A
- ZAYAE YYYY-MM-DD 2o ¥
C AAYAI BAYAR A M A LAY A5
= AN SAT AL AL AR gz, NAULE U e
HAUAE AEG A5 oA WAA F
b-3. A3} JSON &4}

- state : -SB2E] (success / fail)

- message : §F LF{Al, &LF HAIA
- areaMName : A&
- areaSName : &/H/% o

- date : A LAHYYYY-MM-DD)

- hour : AIZHBAIZE 715)

- index(24 ¢ dlolE) : A=3k

- crtDt : Hole FHAIZHYYYY-MM-DD HH:ii:SS)
# indexs} AZgre]l AMT W& obglol 71&=o] YFuth

c. api AHEY :api £F
c-1. #1|3}7]
api callsl7] $JalA= URLe] &g},
URLE @3] flsiM= areaMCodeE} areaSCode s ookt

areaMCode= A9 ZE B AT AYE LEEE= codedyoh
areaSCode= &/9/% ZE=, &/H/F XYL FTESI= coded Ut
searchDateL A st 2= V“ﬂOlEi NEYAE, dY3iA gots FadYTh

, YE3A ¥e A AANYAE dAYARE A A YL
% areaMCode : A9 ZEZ areaSCode : &/R/% Z&
c-2. Al&EH7]

- api call URL
ex1) http://maesil.elsys.info/api/areaWeather.do?areaMCode=#] & Z. =
&areaSCode=5/9 /%5 3 = &searchDate=71 2] & =}
ex2) http://maesil.elsys.info/api/areaWeather.do?areaMCode=2] & Z =
&areaSCode=+/H/FZ =

- URL 4 A
ex1) http://maesil.elsys.info/api/sensor.do?areaMCode=46150&areaSCode=4615025000
&searchDate=2018-03-23
ex2) http://maesil.elsys.info/api/sensor.do?areaMCode=46150&areaSCode=4615025000
3 areaMCode : 46150(X| ¥ == <=3 A)), areaSCode : 4615025000(%/H/F ZE: +F)

- apiE & &317] #180A api URL & 2)o] grs=o] URLS g3t

c-3. 2%
sl JSONE 2 0.2 7] oAl 3A it =33k AAIZE 71744 B dolEl7L shde
FEHEYT
{ “state” : “(success / fail)*,
“message” : “&F LFA 2F WAIAY,
“areaMName” : “x|& =*
“areaSName* : “&/H/5 B,
“date” : “Hlol¥ Z3IA",
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“hour” - “Ho|8 =3 AT,

“index” : “AZ7k",
““ CrtDt ” “ E‘” O] Ei ﬁl‘:;](:l /\] 7L]_” }
¥ message

- successd A EH3HA &

- faild A9 =9 @71A)
— APl URLY| areaMCode(A ¥ Z=)7t ZA8tA %S ),
“ API dlolE] @3] 493} Ut API URLel areaMCode7}
— API URL®l areaSCode(3-/®/&ZE)7t EA8HA &S uf,
“ APl Hlo]E] @ o] 23} Hytt. API URL areaSCode”} &A38HA] &
— areaMCode(*| & Z=)9} areaSCode(/H/FZE)o] thet wlo]E7} &A1
“ API dloJE| 23 o] AufjstdFutt tlolE7t EAsHA @FUTh”
— API URL®l| searchDate(AA dAp)7F @A LA Bt whE o,
“ APl tlolEl 8 4 o] AafstAs Ut Hole7t EAsHA dsUth”
ol %3] Y2YYYY-MM-DD)
tol e =3]Y2FAITHHH), 3AIZE @)
dlolE F=HAIZHYYYY-MM-DD HH:ii:SS)

oT

248 YsuTh”

Fuh”
g,

¥ date
hour :
crtDt :

c-4. index &&H 2

- airTemp : 7] &%(T)

- airHumidity : tl7]15%(%)

- Precipitation : o373 %)

- wind_direction : F3@9: B, =, U5, o, GA, A, BA, B)
- wind_speed : ¥<4(m/s)

- wState : EXJEHI(EH,

AR Z gg3st7]

5 AlFsh7]

O &7 71As 92 Halls dEaAFne} AAYs &4 2 2t
- 7147 APIE T3 SHAARE 53t VA 2 WalE TS
el A
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3. i I AAS FAE FAL.

@D 30038(990n)el 3t @ 30038 (990ni) ~ 60058 (1,980nt)

@ 600%(1,980n) ~ 1,200%3(3,960nt) @ 1,20033(3,960nt)°]

4. wjd e 1@ Hg oA AE SFE FHo FAL ( 3))

5. miAd e 13 H ofA dxFS Hof FALa( H/ D)

6. M FAA ZAA HeE B BV FAL(EF A9 The).
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© AP @ =TA ® e © ZAXPe O ZALA]F D 7K )
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9. FIste] dHE ?
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Z A5,

. PDAmNX| ol X Sclerotinia sclerotiorum®] #HZA A& =71 A&

£ AolA AHE v A S Ui A8 YKF2EE A 9185 PDA wj
Aol HAdS JEANA 5Y Bt WA FF9 JPEAE A Smm A H¥ HFst 5T,
9C o A2z 12CHY 40C7HA 3C HH o2 wjekste] T2A1F & #3539 &S 5438}
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[soprothiolane, Tebuconazole, Fludioxonil, Fluquinconazole+prochloraz manganese,
Fluquinconazole, Flutolanil, Hexaconazole, Carbendazimediethofencarb, Benomyl, Azoxystrobin,
Sodium dichloroisocyanurateesodium hydrogen carbonate, NadccE 100~10,000ppm  TFAFA A
3= NS PDARA| o] =3t Paper disc(F7d 10mm)ol] EF3 & 26C 7] 9
A 2~3LXt wiFste] dAF AR, A opHo] g WA AEE + +, +++ JHAE &

AEG T8 -+ ImmeolAd ; ++ : 2mm ©]A, +++ : 3mm ©]4 ; - : 0.5mm ©]3}, E3¢-S)
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il FE Ao tE o ofAlY Au A AP A A A aRUF ¢
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st 3¢ & oo HAE AAES XY 0}9211} 12} 14L& 2.5% gluteradehyde 3A17F, 4417F
-FA2 & W3 H(cacodylateo] 154, 23 A ), 23 1A FFL 1% Osminm teroxide >
13 83 LA WM dom AL F 4T g AJETT AA 10E, 23-50%
o §h-& 104, 23-70% ol&-& 108—-80% ol&s 102—90% oekE 10— 100% g2 10
, 23]—Propylenoxide 15+ 23]) A 2]% Z %34 (prooylenoxide : 100% Epon-812 3:1—1:1—
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226, &3t WA 3 200ml, AEFEd @ fdES - o B8

T 100% 80% 10% HEs
ﬂ 100% 100°:1007:07 | 80:100:20 60:100:40 97
o 60% 100:60:40 80:60:100 60:60:80 97
j‘ 20% 100:20:80 80:20:200 60:20:120 9%
A9z 9% 9% 9% 515
C o ABRFEY, TSy, T d3Eg)

A7 A8 FE2ES AE(Citrus paradisi Maf.(Rutaceae)) #H4S &3ttt 98 A2 A F

1A EFo 10%2] Hlo)7 A£TE ALEITh AlE 284 S 2% A 29 2538 AHESHY

1023wy, JAE &G, A & 10mmolstz Aldste] 5 FE=9 EHS o &3

A E FESAT Ao AlH AHE"E A8 EE 15 HIEREA 17243 5 7Hd
o]

3 mE 24 Bestel dolnl FEAL P B dojn o

®27. A% FE2E B4 A3 Grapefruit Pink(Citrus paradis))

Ingredient Ratios %
Pinene <alpha> 0.54
Sabinene 0.38
Pinene <beta> 0.12
Myrcene 1.94
Octanal 0.40
Phellandrene <alpha-> 0.02
3-Carene 0.03
Cymene <para-»> 0.02
Limonene 94.58
Phellandrene <beta> 0.05
Ocimine <E-beta, 0.06
Terpinene <gamma, 0.05
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n-Octanol 0.02
Terpinolene 0.01
Linalool 0.08
Pelargonaldehyde 0.04
Mentha-2,8-dien-1-01 <trans-, para-> 0.02
Limonene oxide <cis> 0.03
Limonene oxide <trans> 0.04
Citronellal 0.04
Terpineol <alpha-> 0.08
Decanal 0.37
Octyl acetate 0.05
Carveol <trans-»> 0.01
Neral 0.04
Carvone 0.03
Geranial 0.09
Perillaldehyde 0.01
Cubebene <alpha> 0.01
Copaene <alpha> 0.08
Geranyl acetate 0.02
Cubebene <beta> 0.03
Elemene <beta> 0.03
Caryophyllene <trans-beta> 0.34
Farnesene <E-beta> 0.01
Humulene <alpha> 0.05
Germacrene D 0.03
Bicyclogermacrene 0.02
Cadinene <delta-> 0.07
Elemol <alpha-> 0.02
Nootkatone 0.14

- 260 —




o

=
—

)
off

o,
Ry
f

ot
i
ol
ol

=7

H BEAT)

271 AdESd At sAHES ofdl 1E A
WA ARE Aol §3UT NE BUW F B4, EaA, W, BE=
=, A3 23 FF, Adste] AREEAT. =, s5d9e EdTE 085k
o AHg-3ic,
=% (658x) MIESHE
HME(EL) 8 (57
v v
AT T I n
a7 8 ssxma TR SR&%I [WATER RYO SYSTEM),
v
E: H=7| A
4
| = € 3
v
i s a7 Q"
J-|-|' J.‘I =47
v "
Pectnex ultra SP-L 01%(EE)
TAHE| 40°C, 2hr Pectnex ultra PULP 0.1%(E 5)
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2 A7 AN 7Y AR AolE FHEEHUL ol FE AAS o] &3tE wA YR
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28. AR A wj Y AYLFAF

N3] =47 T2
e sy | 0% el
3 10%°)8) | TH) oA A1} 371 7]

™ | 2/26+£3 | 31x2 | 3/23x3 | 4/4+1 | 4/1x5 | 524+1 | 5/30£1 | 6/18%1 | 11/2£5

ST | 31x2 | 33£3 | 328+2 | 3302 | 4/2+2 | 6/1+2 | 6/10%2 | 6/26+3 | 10/30+3

FUH | 3HE2 | 39+£2 4211 | 42+1 | 421 | 6/1=1 | 6/15x1 | 6/30£3 | 10/27+3
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¥29. Al7IE WA HAF 7] ZAF

3% %% ot
T
g A i 2 dw v
gul [ ol | ol [ & | 2 | Dl | Aol | gl ol | Dol | Dol | Dol
A7 | E el | ® | el | E | ol | E ol | | o] | E | Zo

3/08 | 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

3/31 | 2.0 3.2 1.7 3.0 0.0 0.0 0.0 0.0 1.3 2.9 1.5 2.7

4/02 | 3.2 5.7 3.0 5.2 0.0 0.0 0.0 0.0 2.5 5.4 2.9 4.9

4/04 | 4.2 6.1 4.1 6.1 14 2.5 1.2 2.3 3.5 5.8 3.9 5.8

4/06 | 5.4 6.7 5.2 6.5 2.5 4.5 2.3 4.3 4.7 6.4 4.7 6.2

4/08 | 6.1 7.5 5.8 7.0 3.9 5.7 3.7 5.5 5.3 7.2 5.6 6.7

4/11 9.8 13.1 | 8.7 12.5 | 4.7 7.1 4.5 6.9 9.1 128 |94 12.2

4/14 125 |18.0 |11.9 |16.8 | 7.3 10.2 | 7.1 10.0 |11.8 |17.7 |11.7 |17.7

4/19 | 140 190 |15.2 |178 |11.0 |124 |10.8 |122 |13.3 |18.7 |13.8 |16.7

4/21 168 19.2 |16.1 |185 |14.8 |182 | 146 180 |16.1 |189 |159 |18.2

4/24 |17.8 1203 |178 |208 |16.8 |19.7 | 166 |19.5 |17.0 |20.0 |16.7 |19.2

4/28 198 214 182 |221 |20.1 |232 199 230 |191 |21.1 |17.5 |21.8

4/30 | 246 315 231 |27.2 |224 |253 222 251 |239 |312 |221 |26.9

503 | 245 278 (241 271 |236 268 |234 |266 |23.0 |275 |239 |268

505 249 275 (244 288 |240 263 |238 |261 |24.2 |27.2 |242 |285

5/11 258 |27.5 265 |289 |255 270 |254 |268 |251 |27.2 |251 |28.6

5/15 268 |28.1 |26.4 |27.2 |264 278 |262 |276 |26.0 |27.8 |262 |26.9

5/20 320 |340 |28.0 |30.1 |27.5 289 |273 |28.7 (272 |320 |27.5 |29.8

5/22 1327 |349 286 |30.7 |285 |3L5 |283 |313 |320 |327 |284 | 304

5/25 1335 |350 |29.7 |31.0 |320 334 |31.8 |332 |23.0 |331 |295 |30.7

5/31 352 |36.2 |33.7 354 |342 353 |33.7 |343 328 |340 |335 |3438
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B 16.4 9.8 63.3 12.6 10.4 84.3 15.2 11.6 771.3
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O wide] =8 Wajo g HATY A7ZE dAE S =4

#36. 2AAY WATY W BAPY 2AH2018)

Forw S shgH
T2
2D 1% HAY | Y | 10% BAY | 2RAY | 10% DY
Za e 5/31 6/3 5/28 5/31 5/25 5/28
A7HFE(D 5/19 5/23 5/16 5/20 5/11 5/15
HA (D) 5/3 5/23 4/30 5/20 4/25 5/15
opy
2 oy 4/23 5/3 4/20 4/30 4/10 4/30
2251 3/18 4/8 3/15 4/5 3/10 3/30
AT 4/17 5/3 4/14 4120 4/10 4/26
w3y 5/11 5/12 4/28 5/10 4/22 5/4
AlFB(EH) 5/28 6/7 5/25 6/4 5/20 5/28
THHED 4/28 57 4125 5/4 4120 4/30
THH(L ) 5/24 6/1 521 5/29 5/16 5/24
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O w4 3 kA 23 FF 2 H3lS 34 B3R &8 =4

bl dhe) ek AbglE) e A3t

M

ez 210 5 44ds] A€ 1821

[}
MEo) E HE D HIES WIS

-
- AR B 2AAE EA

o

ook
R
o

FAM D) | 57 | 79 g | A

10072 8.2 11.0 |6.1 4.4 7.7 11.1 | 44 115 |82 12.6 9.3

(100%) 8.2 11.0 | 6.0 44 |77 11.0 |44 115 |82

FRONY) | $F | FU | % | 94 | Ot | 8P| A AF A9 | B | 95
1827 15 20 11 8 14 20 8 21 15 23
(100%) 82 |110 |61 |44 |77 |11.1 |44 |115 |82 |126
1-53
6~10d 3 1 1 9 3 1
11~20d 5} 12 3 5 5 15 7 21 3
21~30 10 ) 7 2 2 12 8
31~404d 15
Aol

- AR Y I WAL AN FAL
FROVR) | 57 | 79| 5% | 94 | 9| 8F | 4| 898 | AE | 33

8 21 15 23

1824 15 20 11 8 14 20

4.4 7.7 11.1 |44 11.5 | 8.2 12.6

(100%) 8.2 11.0 |6.1
990 nf o] 3
990t ~
1,980 6 14 6 3 6 8 3 7 5 2
1,980m ~
3,960t 9 6 5 5 8 11 5 12 9 15

3,960 ni ©] &
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AR A U 1 BT ofA AT A5 Hol AL

THME) | $F | T | 5F | A | It | HEF | A EE AW | 3 | €5 | 71E
18271 15020 | 11| 8 | 14| 2 | 8 | 21| 15| 23| 17| 10
(100%) 8.2 11.0 |6.1 4.4 7.7 11.1 |44 115 | 8.2 126 |9.3 5.5
B 1 2
1-33] 5 |12 3 |5 | 3|75 9|6 4| 3]s
4~53) o | 7 8 |3 ||| 3 |unl7|16]| 12

63 o4 | 1 | 1 2 11| 3| 2

o AF v I 13 FHF oA AEFE Ho FAL( 3/ )

TEME) | $F | T | 5F | A | I | HEF | A EE AW | 3 | €5 | 71E
18271 15 20 | 11| 8 | 14 |2 | 8 | 21|15 | 23| 17| 10
(100%) 8.2 11.0 |6.1 4.4 7.7 11.1 |44 115 | 8.2 126 |93 5.5
we ol 2 221 ]3] 2112/ 3]2]/S%s

0008252 | 8 | 5 | 3 | 1|5 | 7| 3|17 10|35/ 3

900%/25% | 5 | 13| 6 | 5 | 8 | 9 | 3| 3| 3| 16| 10

8009 /252 1 1 1

o AE i FHA EAA HE BHE 278 FALEST AY T
Sl I e I 2 N = T N " o ) O I I B S B~ R 4

TR a2 g G | F | A F WA B
EEl 182 15 | 20 | 11 | 8 | 14 | 20 | 8 | 21 | 15 | 23 | 17 | 10
(100%) 100 | 8.2 11.0 | 6.1 4.4 7.7 11.1 | 44 11.5 | 8.2 12.6 | 9.3 55

Hewm=ag (116 15 | 10 | 8 | 7 | 8 | 15| 5 | 10 | 10 | 10 | 8 | 10
RS 29 | 1 5> [ 2 1516 23 5 | 3
#3 29 | 2 5 10 | 10
oy | 68| 8 | 9 6 | 6 | 7|3 7|48 2]s
ARTIE | 8 6 | 2
Sk 8 8

Ay 16 3 | 2 3 8
74 2 2
2 g1 79 | 6 | 10 | 10 g | 7 103 |5 155
71 8 2 | 3 1 |3 | 3 3 20| 11| 2
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o AZ A FdolAd ZAAN He TS 2718 FALESF A THe).

A 182 | 15 | 20 | 11 8 14 | 20 8 21 17
(100%) 100 (82 [11.0 |61 |44 |77 |111 |44 |[115 9.3
Bropfdokz | 182 | 15 20 11 8 14 20 8 21 17
A= 46 5 2 4 3 1 5 3 3 6
<ol 10 2 5 3
oy | 60 | 2 6 4 5 2 2 2 5
79 0
=X 6 1 2 1 1
A 61 6 7 3 1 4 8 8 9 7
ZF 2 8 | 40 4 2 3 3 4 6 6 4 3 2
2 un)E | 27 2 2 1 1 4 5 5 5 2
7)1 e} 17 | 3 2 1 1 1 2 1 2 3
o AE Ak AEL? (&, oD
2= = P 3] e}
A 182 | 15 | 20 | 11 8 14 | 20 8 21 17
(100%) 100 (82 [11.0 |61 |44 |77 |111 |44 |[115 9.3
o 153 10 | 18 | 11 8 14 | 17 4 21 12
o 31 5 2 2 3 4 5
o HAE : Aty A" ?
A 182 | 15 | 20 | 11 8 14 | 20 8 21 | 15 17
(100%) 100 | 8.2 |11.0 |61 |44 |77 |111 |44 |115
204 o] 3} 0
20~30A] 0
31~40A) 0
41~50A] 2
51~60A] 32 2 3 3 6
61~704 132 | 12 | 18 8 8 14 | 18 5 12
714 °]7d 16 3 2 3
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O w4d B35 ¥A TERAE &8 A= HAF5A A
201633 2018 ol wid Al FHUJL o= 117F A3 A4E 1021S tide=z 4
ol dg & 2 HE&S =3kt
D ZZ w4 Haljz A ASE
O F3t7] oJHH1-1 &) : 82
@ A FIH1-2 2AE) 9
Q@ #A 5 11
(1-D A& : F387] g 7 olfolA AUz
O BRE7} A JqAY, FHAAN 7T = ot 82
@ FEo] 73t 5
@ ~71Ek 15
(1-2) A& gA F3IHAE F& olfrolA dy7p?
O s, sQ71eAEH, 8 SAA 7 + Ak 5
SHE, AdHY, SNS SoA A Heoh

4

@) AZ : d Bels WA Az Aol it & FE?

@ HE &83tA Fo@-1 A& 72

® A3 &84 =21 &) 10

@2-D Z& : A HalF WAAEe BRE HE &8&31A FAY, AF &4l gl
EF 8% 7Hs)

© Hu7t JgatA ot 35
@ gotry] ofHh 25

@ H¥o] ot 32

@ A B x&EHQA F&3A et 47

® 7€ 12

3 AF oA WalEF A ABE LI FUR HEW oA AFRo] dAL A FAL

rlr
o
Jo
i
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d

O W4 F8 Waol g AL =4
A F2 A A9ES der F5 Mol F2 W td =AE 3 A3 BE FHY
A a7t HAEAS. 53] 2HEE SAS 2T BEElA 41% oo I Es BT

336, M 5 AMAS Bl TG =4

o Ao ) e
MESS ERE 2 gy | T (i; g | 20| O ey A | 7 ”ijm
15926 | =H1A | 3lEH | E7F81 + + ++ + + + + + ++
2 3712 + + + + + + + + +
315¥28Y ™ =3 g + + + + + + + + +
4 o+ + + ++ + + + + + +
5 Hagd | &g + + + + + + + + +
6 ulAkg] + + ++ + + + + + +
716€3¥ ueotH | HE&g + + ++ + + + + + +
8 42 + + + + + + + + +
9 JAH | AL + + + + + + + + +
10 21 5] + + + + + + + + +
11/6¥910¥ d=m | wHEg + + ++ + + + + + +++
12 AL + + ++ + + + + + ++
13 A | A= + + + + + + + + +
14 gste] + + + + + + + + +
15|6¥912¢d SF5 | 35y + + + + + + + + ++
16 =TS + + ++ + + + + + +
17 23 | dakg] + + + + + + + + +
18 ReariC)! + + + + + + + + +
19|6¥914 Fold | 93y + + ++ + + + + + ++
20 =) + + ++ + + + + + +

WS o+ 20% O]3F, ++ ; 217 40%, +++ ; 41%°] 4.
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ot

. PDARNR| oA Sclerotinia sclerotiorum® HZ A% x4 A

920
80
70
60
S0
40 |

30

Mycelial growth (mm)

20 -

10 -

0 3 6 9 12 15 18 21 24 27 30

Temperature (°C)
19211, PDA HliR|e\A Sclerotinia sclerotiorum®)5¥ &+ AR AR (% 0~30TC)

Sclerotinia sclerotiorum’= 3C A&AA= Ao AR &g, 6-9C Alo]e] A LA = o}F
=9 AAES Ul oW, 18TaAA e 543 S Hol7r] AFete] 19-21C oA 7 ol A
detAom, 24CHE astr] AlFste] 30TColdolds AY AASA v Zo= Jeitth
olfg A= FE A27] AT FHo] AT A} Aol AU Sderotinia
sclerotiorumst-& E¥ ZFEE dujollA dEsted 7o) Fsdte 59~6¥80d g5 S
st FAE WA Al wid Uil 1T HRkEo] FEEHA TS 4o AYE S

Qo= WHe Fe Zow 24 @ % 3t

oL

ol

n
i

o]

- 296 —



O PDABjX| oA Z+F AgA|o) i3 Sclerotinia sclerotiorum 7354 Z A

SHARARAC SEH Fo AdAE 13FF Adste] AHE AT R FMsto] wjdd
AN S AoJ|=  Scerotinia sclerotiorum Tl I AR A EHES 2AEE A
Carbendazimediethofencarb, Fluquinconazolesprochloraz manganese, Tebuconazoledl]l A & 3}3
o AAYrE A=Ak 28y Metconazole, Isoprothiolane, Flutolanil, Benomyl,

Azoxystrobine E77F §lE A Z UEyTH

®

38. ThFat Al A 2lolA PDA mix|e] mid FAFHE FAY

I ‘?l?:z]”‘é] =

[e]

Fungicides Formulation(a.i%)* COHC(GpIIl;:II;la)UOH Sensitivity
Metconazole GR(0.75) 900 -
Boscalid«kresoxim-methyl WP(18.2+9.1) 1,000 ++
Isoprothiolane GR(12) 600 -
Tebuconazole WP(25) 2,000 +++
Fludioxonil SC(20) 335 ++
ggggérﬁce%réazole prochloraz WP(5+25) 2.000 ot
Fluquinconazole SC(10) 1,000 +
Flutolanil EC(15) 1,000 -
Hexaconazole SC(2) 500 +
Carbendazimediethofencarb WP(25+25) 1,000 +++
Benomyl WP(50) 665 -
Azoxystrobin WG(0) 100 -
10,000 +
_ . _ 5,000 -
Soflun dcloroooyaurate SP(75+29 —
1,000 -
500 -

“EC: Emulsifiable concentrate, GR: Granule, SC: Suspension concentrate, SP: Water soluble
powder, WG: Water dispersible granule, WP: Wettable powder.
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O HAFAY S LA oA x589 HF

AU Ao AL 4FFe AT $5F 2TFY dAe wF tAEEE 53T

A FIAE AZIER 4 AYe yre] X sk3ink Tebuconazole,
Carbendazimediethofencarb, Nadcc, #3I A= F=HHA | TH v FdodA F2 TA
F34E Yeo] midadH S A A2 D F e Ae=E Jigdnh

AN E5E oA A Fde FAET He dHES 182%= fEW 11.3%ET =4
el AGERE ZolE HATH(E 14). 4579 AN &S AAeReH, 13 &
A Hoe= Ax a7t B2 AyTE 295 52 YAVEE By £dA 45 43 A
YoM 78.0%2 BAZE B, siE§He 43 AgToA= 92.3%2 =2 WAVIE o
Bt 28y 42 3o STk WAEEe] oA AAF FEo] A7) wpholt
=l ok a2 A A
7he G A A RE 22 33 A FolAxE A A Al7]7F Totr]Ql 24 15 = WA AZ]7F W
ET5 WA 237 =4 dErdS & AT A2 3Tt Fdsta A gA A7 BE

BRsE 38 AETNA R BA AL MBS FAE A debgo

Z.
)
a8
O
Y
o
ok
=)
ol
Ju
ﬁ
o

oM AHelH Sold He WA A+E U 9

rlr
o
O
rlr

e ma

#39. vl A FAA S A A AEA] IS WA 7H201613)
) AN 2 S(%)
=AY AR oFA|
Carbendazime ol
Tebuconazole diethofencarb Nadcc T3l

3 . HRe W ae 9 dee dA dhEe WA}
G HE DA N R R N R )
T4 2 18.2 - 18.2 - 18.2 -

1 2/15 11.0 51.8 12.0 377 15.7 48.3

2 2115, 2/25 8.1 55.7 7.4 60.1 14.8 584
231 2 2/25, 3/4 117 412 108 411 123 551
45H 3 2115, 2/25, 3/4 6.5 62.1 6.5 65.4 10.5 69.2

4 2115, 2/25, 3/4, 3/15 3.1 78.0 3.1 83.1 8.0 75.3

5 2/15, 2/25, 3/4, 3/15, 3/25 2.5 86.0 2.0 91.6 8.0 75.3
X2 g 11.3 - 11.3 - 11.3 -

1 2/15 9.2 52.1 124 415 13.3 47.3

2 2115, 2/25 7.1 62.2 8.4 60.4 6.7 58.4
LA 2 2125, 3/4 6.0 63.3 7.0 67.0 7.4  55.1
slg™d 3 2115, 2/25, 3/4 4.2 77.1 7.2 66.0 44  69.2

4 2/15, 2/25, 3/4, 3/15 1.0 92.3 2.0 90.6 1.0 75.3

5 2/15, 2/25, 3/4, 3/15, 3/25 0.8 92.0 2.0 90.6 1.0 75.3
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O wjdF2 Y3 oA FeA 22090 FH

7v A Fo wWel ookl xR 5+

el AedRpuy 371EY AURYY Fokd, By, BEolxio)lEd WHAE Y3}
o 4F9 AE  E&3Y oHA T A(dithianonmetconazole), A+ Al(oxylolinic  acid
streptomycin), 4+3A(clothianidin), Nadcc(Sodium dichloroisocyanurate)). &-& A3} oFs) ==
o)FS e YA T dFE FA LSk

4% & AXoA AW, AR, BEsopdo]Ed e WaFo HA AVIE 1HE 3¢
4G RE] AXE AASAT =5 13]~23] 2= A3t HA 33 Ax T2 v
4% FAES T4 AT A7 49 5URE 59 1Y T8 A oA SAEHI} FUYTHE
-1, -2). Ag FHET AHE 12.0% SFAY 102%2 AU B F vlwz 9 e

Mg edr e Aol 49 5AYE A FAL AR oA 827%e] BASE ek
Wk 2EU £ Sl d5E WA a3 BolAE A9 BT A AN 49
FEOR D5 YA H/PL FolA = Aol Ak

g7hey A TE 223%2 Pearyel st dw fre WHee ek 49 59
APA ARTAA 785%2] FAE GERAAT AERES vad 49 19 0EA A
71olA 86.9%2) WAIZFE Re] 6473

E 5y 3
AR Y & e 52 3 OBAIA B BAE Uehilel A 852 Ak A 0 A
A7 49 YR ZAAAL 357k FostlE %@ WA E3E dehidch ol W B
B AL 39 3A Fels 27 Ws) A} FLF Ao A

APt BARE 4P FANA Wggo] W Lehfol ok BA EFE TR/
Aok gtk et WA AZ1E 49 59 A BAClF HE 557} 28 olel Aol
50%9] WAZHE UEhlol TAeTsh 2ol B Ltehilth 3157k 531 014U Aol AL
e A8 B Y AR BHHo] Wol WA FANHE AL YA T Bast 9
Sx A7 ok e A@Eel S R, vivk 71& S 9] mek wiee] Jol

& UetdlE Holung F7)H<l Wl @A #Fo] g gt
Zoly| o] =W o muba Lol A 35.0%9] HlwA =S wauSS Yehdch dhA 350}
Bers 52 BAVEE UEHAT 53] UAl TR 5% T ES dEho] EAdd I
= id B2 H&F =F5Ee 5o WAk st sz AAdET T4E
Ae Ha 3439 Fof X2 E WAL g4A Fe dFoldn 18y 4F &8 dx=2 9
To] BHAE 1A Folx HATH 4€ 5L HE 5¢€ 1U471A] A&HZAQl WA H Q33T
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3240, vid F9 el o oAl AxAl7] 8l Ax 3 EyE2016'3)

% 58 2% 59

AFSE AR A 3 dithianon-metconazole + (@oxylolinic acid - streptomycin
E{_E,_‘;ﬂi]—" CEI S e Sr®®clothianidjn + @Sodium%dﬁoroisocyanurate) o
SR T P EAS A7} LT

A8 (%) WAV S E(%) WAV S E8(%) A

F-A g 45.5 22.3 21.8

. 1 2/14 28.2 4.6 18.2 6.2 18.4 0.6
(fiié 2-A 2/14,21 19.5 18.9 171 133 157 217
M 2-B 2/21, 3/02 16.3 42.3 16.2 14.6 15.0 42.9
3 2/14, 21, 3/02 14.6 42.3 13.4 30.5 15.0 42.9
. 1 3/09 21.7 4.6 18.3 3.8 17.7 27.4
(37_??1?0] 2-A 3/09,14 18.5 18.9 134 305 154 291
e = 2-B 3/14, 21 9.2 53.7 12.2 42.5 17.1 42.3
3 3/14, 21, 30 7.3 53.7 11.1 44.4 5.0 71.4
1 4/05 13.3 29.1 154 20.6 12.5 28.6
wrols] @ 2-A 4/05, 11 74 55.6 71 552 75 571
738 7] 2-B 4/11, 18 6.2 59.7 7.4 53.1 7.5 57.1
2 3-A 4/05, 11, 18 6.7 73.3 5.7 62.5 5.0 71.4
%-‘?—;i 7] 3-B 4/11, 18, 25 5.8 67.0 6.1 65.3 5.0 71.4
49 119 4-A 4/05,11, 18, 25 2.3 82.7 4.7 78.5 3.2 85.2
715) 4-B 4/11, 18, 25, 5/01 4.5 75.4 1.3 86.9 3.2 85.2
5  4/05, 11, 18, 25, 5/01 0.3 98.1 1.3 89.1 3.2 85.2

341, A Wl o ofAl Ax A7 B Ax e B E20161d)

4% 5§ A% 5o

AFSE AP A ) dithianon-metconazole + (@oxylolinic acid - streptomycin
E&E@iﬁ A dA B A g®®clothianidin + @Sodium%chyloroisocyanurate) v
5 ) T REICE) Bk B goln o2
U S (%) WAV S E(%) AV 3 S(%) AT
T4 g 12.0 10.2 35.0
a7 1 2/14 - - - - - -
(2%014%] 2-A  2/14, 21 - - - - - -
%) 2-B 2/21, 3/02 - - - - - -
3 2/14, 21, 3/02 - - - - - -
- 1 3/09 - - - - - -
2 Ly 2-A  3/09, 14 - - - - - -
(3% %45 2-B 3/14,21 - - - - - -
3 3/14, 21, 30 10.0 4.2 5.0 48.5 - -
1 4/05 10.0 4.2 5.0 48.5 30.0 5.0
dloly] @ 2-A  4/05, 11 10.0 4.2 5.0 48.5 30.0 5.0
7237 2-B 4/11, 18 5.0 50.0 5.0 48.5 30.0 5.0
21 3-A 4/05,11, 18 5.0 50.0 5.0 48.5 30.0 5.0
%E/?] 71 3B 4/11, 18, 25 5.0 50.0 2.0 80.0 12.0 45.7
49 119 4-A 4/05,11, 18, 25 5.0 50.0 2.0 80.0 12.0 45.7
71%) 4-B 4/11, 18, 25, 5/01 4.5 75.4 0.0 100.0 5.0 70.3
5 4/05,11, 18, 25, 5/01 0.3 98.1 0.0 100.0 5.0 70.3

- 300 —



Ph vehgd. 28
A 55 we

87

=

A3 49 5AFH 3~53] HAZoA FL2 LA
3}

s

AU

&
£33

woula e e dbderA MY AT 3
=
7ho Al A EEA]

4%2] oA

"EETEIC
0 T =
T e 5 ® 3%
o A
No o oy .10% ° < o
X <0 Ho <X B
= o No & "
.@o H_E o_u —m .AI ~
ol Ty Mo AH 3
e
N S S
p W oz T M T
W o T T Ly
D
T g
G R N i)
T L P REEE
W oa, X WOVOZ G
Mo Ao S ~
No i ° i

™ 10 =7 oW
Pk oo o T
A T )
oK EK " o ) T &

B o X &
I Yo = W H A
= = o T o - 1
;ﬂ_],w%%%ﬂ%%
e o wIErg
© T o P A i
zo file) 0 170

A
‘m_o ‘,W ﬂmﬂ ~ ﬂ \UI
0 X7 o °
%ﬁ%%%ﬂﬁﬂnﬁ
Ex 1__/| o K . m Wﬂa — )
o oo ] WK
T g T o e o oo T M
=l K o ® LR
X
LGN I

- 301 —



O =243

wegyE

f wertwe] W §

4 L tatter 7 g 14

| = !

Er e — X ——
A Benstisater o 15 s o A ey
. e o s -

Sinpd. Plating & Incubation

{ ®va ) [ =12 1 ( #21a 1 (el (i (CEaapll 2 s g
\ I I =) 1 — P ampicton e Bt T 5
L =) AT o =N - [ryvr— .,
" — — - e - laing .
T oy e e g//ﬁ \
[ 2 | Rr22 | Rz | w222 o Z g i T 4 i
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First Report of Scab Caused by
Venturia carpophila on Japanese
Apricot (Prunus mume) in Korea
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the sputhern comstal regivas
wilneralsle o

Several dis
apricet i Koo
oy, 2009) Hivwe
problems iy

and cold inuries.

o sl Al
al leant tww
e of April tn

warming Ansoy the discases, bacierial ¢

2005, 16}

Hindlling Avvociuie Editor | Log, Junghwan

Jupanese apricot {Pramus smme Sieh Er Zoce. ), which
orginates from contral Chima, is a deciduous fruit-tree
hetamging w the rose Tamity, The St of Tapaness apricoy
has comsmanty been wed &4 an ingredicat i ey, cubme,
and hierhal modicing for ahout 3,000 years m China, 1a-
pas, and Karen. In recent vears, the fruits of Tapanese
apticol have been used as o prekles afler preservation i
sy sauee or pepper pavte ad their extracts hive e
used i liguor or juice concentrate (Chuds of al. 1999,
Yowits et al, 20050 The Truli-thee i manly cultevated m
of Koren becamse # i very

s have seportedly impocted Japanese
{The Koroan Society of Plant Palbol-
thee dliseascs rarely taiie svinls

mg fruit quality because i is
harvested early, in lae May 1o late June, In re
some the incidence of discase has been ino
cuise of enlargement of the cultivation sren and glo »h.l'l
ansker aml scah
are kitowts 2 the mosl dettimental discases u:dmlm. the

duality of Japaniess apricat frisit i orchands (K

Seals symptosns consist of s, browsish, und creu-
lar spots Faging from | 1o 2 nsn i dizmeser at the ends
of stems and shoulders of the fruits of Japanese spricot.
These spts grsshially expamnl i becorme brwnish-red
o bluck. Mubtiple spots on the frisits afien menge, keading

1. First Report of Scab Caused by Venturia
carpophila on Japanese Apricot (Prunus mume) in

Korea

2. Epidemiological Characteristics of Scab of
Japanese Apricot in Korea
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An Optimal Model for Plum Plants Diseases Forecasting with

Weather Conditions
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1o chock the secimuey of peode B0ty b Linear Meodel,

it the weather chsnges, W « wey i
into the plants sod thin also affects o prodection
svvmrth s prodits. Perhags, (¢ will be comtinmed then it

et annr ey b the witlon. So, tis snaly focises
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dar powet,
and Possin rrgrossion,

dition (temperstuy, nsbdity, wivd spoed

g i

F i
v the aoalysia of pham |
stage i checking the orcurrene
with correspoling dates, S, in this procss, soply
ibimtify tae dates mudd dlisenses. of plasn planes, 1 the ilis

nite disenars, the first
of diseases i plats
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Identification of Environmental Factors in Fruit Disease by
Logistic Regression
Vasanth Ragu', Myeonghae Lee!, Meonghun Led, A B M Salman Rahman', Jungwoo

Park’, Yongyan Cho', Changsan Shin'
o &C £
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An Analysis Study Based on Linear Regression Model
for Changes of Plum Size over Plum Diseases

AJBM Salman Rahman, Vosanth Hagu, Myeoogbae Lee. Jangwoo Purk,
Yougyun Cho, Changsun Shin®

¥ af and € : 7

: Samchon National Universie. Samcheon-SE
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ABSTRACT

Plunt diseuses are ane of the most dgnificance isves in agriculre felds The disenses destroy fruits
and are decremsed the production reie. They alwo decremse the econcenic growth |n workiwide and
imcrease the demand shout preventing plant diseases The major cosse of plunt discoses s climale
changes, weather condiions und environmentsl faciors. T prevent the dissases, we mood 1o wlentity the
plont diseuses shout comesponding envinmmentul foctors, In this study, we smlysis the plum data s
ontify the plant dissuscs with corresponding cnvironmental factors by using Logistic Regression model.
The first process s to identify the number of disetses and s type, and then implemens Logistic
Regresson 10 prodict the disesses by using envirmmental factors 3 mpats Finally, we compare the
actual vabue of diseases with predicted vabue of diseasss, and need 10 check the sccumey of diseuses by
using corelatin method We also find the envimnmental Exciors for the ressons 1y forms more diseases.
In resull and discussion, it would be clearty expluined sbowt the plum discases and their emvironmental
facrom.

L 2014 KKITS All rights reserved

KEYWORDS: Mum Data, Environmental Factors, Logistie Regnession, Comelation Mehod, Disease

ABSTRACT

Theti arv difforent Iypes of disenses oxxur in plasts, crops, sl fruits due ® the changes of tot saly

the climple, weather, ond seawins, bt ¢ the emvremmentsl fuctorn ke semperatuze, humidity, asd
ramfall ctc Dhiscssos can chumge the wrscture of plants, friss ssd ol cwpe The mffeence of plst
mmd fruits disesse offects owr ngricdtre indusry and sgricsleee secior. DMseuses cmo mlermupt oar
plamts growsh frusts production. growth, = also mokes @ cffect o economic growth all over
the workl Famers have a I of ouperience in detecting probleems and sl they cm ientify e
dmemes i vanows plosts. They can castly ke care of octsoms For environmensal lictorial discaecs but
sometimes (1 mat working, Technologes can suppont Ewrmens b make their methods maore relishle
improve farmer's crops and fmils qualite for 3 good production. Therefoee i fhis sudy. we salvse
defferent types of phon plant deseusss snd then e the Tinear regmesion modsd o know e condition. of
plum fruil stre using plem groadb, phom ol st plum width I rosul end discusseon. we identify
the emvironmest factorial dmcases m plum and sle make 8 deciwion by vesifying the plum Truits woe
after diseases eccurred in Phem Plants

Type ' 20014 KKITS AR rights reserved
ARTICLE: INFO: Recived 6 Aprl 2014, Revised 10 May 2014, Accepeed |3 June 2014, KEYWORDS: Linew regrousion, Plum (lsssses. amalysis, Plam growih snabysis, Phum wich  nabysis.
Pium length nnabeus
1. Introduction ARTICLE INFO: Reverral & Aprl 2014, Revind 20 May 2004, Acosped |3 June 2014
‘Comogonding  auhor s wih e Deprmom of
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6.
5.

Disease by Logistic Regression (d,%, 3 0|A] &3%)

Identification of Environmental Factors in Fruit

An  Analysis

Study Based on Linear
Regression Model for Changes of Plum Size
over Plum Diseases (H,3,%|°]A] Z&3%)
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1. Outbreak of Sclerotinia rot on Japansese apricot cultivated
in Suncheon areas
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7. Occurrence and control of major fungal diseases of
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8. An optimal model of plum plant diseases forcasting with
weather conditions

£y SAVEETHA =t wic o~
¥ ENGINEERING COLLEGE

Atiiiated 1o Anns Univorsity | Approved oy AlGTe  Grate bwed/

Department of
Electronics & Communication Engineering

International Conference on
Smart Structures & Systems

“SMART STRUCTURES AND SYSTEMS”

[ 4

)Y

A,

< IEEE

'_'J"

Sedtle of Agricultural Chemicals and Eco—friendly Cootrol for Baclerial Disesise
Japanese Apricot.

Jorw Sup Shin'. Yoo o Song®, Em Jm Song®, Duk So Gm". Oyomng Hes Kin'. Young dn Koff

Bacteria canker and bacterial shot hele of japaness apricet 15 a bacterial
disease which 15 hard to cure. The bacleral causing canker of Japanese

apricot 15 found to be Fresdomonss gemagae py morsprusorem, and bacterisl
shot hole of ppansse aprioot 1 found to be paafess sggiomerans In karea,

Fropdormonas syriagae py morspratorwn and padtoes sggfomerans contagion,
densily form the seoil, =ol, prmed branches, tunk, streem; new shoot is
detected at relatively high densiy from the orchard which was evenly
detected o

Py mor gives free of frunk, branch or g
to manifest that red colored sap(bacterizl cozelin the affected part of tee, The
symptom of the brown~dark browm oolored was appears form the fmots, the
latter tern that part of Ackness was addifions and became larger a hellws
frudt surface..

Paatoes 2ggfomerzas was shows the small red spot in the leaf of the fres,
put out the hole in the leaf To red spot crcumference shows the yellow halo
zome The symptom of the red-dark brown cdored was appesrs form the
fruits, the latter term that part of ackness was addifions and became larger,
tut did net 3 hollows it surfacs o

The minimal density of Fresdumoars syragae py morspruserum and pasfoes
sggfoemoraas 8 bacteral causing canker and bactertal shot hole for japanese
apricot was 1= 10°chamt and the optimal range of temperature for each grows
was confirmed to be 32~34°C and 34~36°C..

9. Identification of Corresponding Environmental Factors in
Fruit Diseases using Neural Network Model

10. Settle of Agricultural Chemicals and Eco-friendly Control
for Bacterial Disease Japanese Apricot
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