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ABSTRACT

Due to the recent expansion of the smart farm market, demand for technologies that
integrate production, work, and management is increasing, and for this, it is necessary to
develop all technologies to establish and apply standards for smart farm farming, production
management, and management systems. In this study, a standard model for agricultural work
by paprika production method (general, pesticide-free, GAP), which is the main crop of
Gangwon-do, was developed and used to build a management model. In order to create a
standard process for paprika smart greenhouse farming, agricultural work was investigated and
analyzed by production stage using literature data, CCTV images, and farm management
records. In order to investigate and analyze agricultural work by cultivation method,
certification status and related systems were analyzed, and in the case of pesticide-free
certification, a total of 16 standardized areas were derived through identification and analysis
of 43 tasks. The difference between general and pesticide-free cultivation was the difference in
control types such as the use of eco-friendly control drugs and shallow control, and other
agricultural work was almost the same. The difference in agricultural work by cultivation type
occurred depending on the environment such as rainy season and external temperature, and
many winter cultivation farms were held without a cube in winter cultivation. As a result of
evaluating the difficulty and time required for major agricultural work, the very difficult tasks
were seedling, planting, pesticide spraying, and harvest/shipment, while the long-time tasks
were eggplant inducement, a side eggplant arrangement, thinning out the fruit, leaf thinning,
harvest, shipment, pesticide spraying, and environmental control. In order to design a
standardized model for agricultural work history by paprika period, major management

activities and key management by paprika cultivation period were standardized, and the work
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was largely divided into sowing/seeding, block transplant, planting, and harvesting period. In
order to calculate the actual time and proportion of each smart greenhouse farming operation,
the average farming time took 1,223 hours based on 10a, and the proportion of time required
for each growth stage was in the order of growth/fruit/harvest period (80.7%) > work end
period (6.7) > planting (6.1) > block transplant period (3.5) > sowing/seeding period (3.0).
The proportion by agricultural work details was in the order of harvest (25.5%) > sprout
removal (18.9) > sprout winding up (17.1), pesticide control (5.0) > shipment (3.7) > facility
demolition (3.2). As a result of analyzing the agricultural work time by paprika cultivation
type, the average farming time was 1,184.9 hours for 14 summer cultivation types (Gangwon
10, Jeonbuk 3, Gyeongnam 1), 1,284.6 hours for 8 winter cultivation types (Gyeongnam 5,
Jeonnam 3). The proportion of agricultural work by detail was harvest (26.6%) > sprout
removal (19.1) > sprout winding up (16.8) > pesticide control (5.5) > shipment (3.9) >
facility removal (3.5), and winter cultivation was in the same order. Content modification
work was carried out according to the farm situation through the installation and testing of a
smart greenhouse agricultural work management system (2 farms in Gangwon). In addition,
non-quantitative factors for each farmhouse that can efficiently perform agricultural work were

collected and cases were collected and organized so that other farms could use them.
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<E 1> THE2[3 AlATHSF 2Y0|12% SaY 24 LY (2020~2021)
=X A2 =
MENEE XY st XAl | B °}hb;)* I (Tkg’; <$/1Ba)
A1 2021.03.17 2021,12.14 8,259 98,599 13,900,667
A2 2021,03.12 2021.11.15 15,504 124,380 31,823,135
A3 2021,03,14 2021,12,13 9,120 170,865 40,754,491
A4 2021,03,12 2021,12,05 2,194 42,008 7,390,616
kb 2021.04.06 2021,12,15 2,926 50,751 6,548,761
2216 2021.03.12 2021.11.12 2,612 39,151 10,644,036
AR A1 2021.01.22 2021.11.18 8,888 125,904 6,476,677
2 2021.02.16 2021.12.03 5,098 404,300 32,461,476
P 2021.02.16 2021.11.10 16,320 230,965 17,420,201
213 2021.02.06 2021.11.21 7,722 307,735 34,800,826
= Q1AI1 2021.02.28 2021.11.19 13,440 201,127 16,329,981
= QA2 2021.01,12 2021,11.13 11,400 186,470 17,362,918
Q143 2021,02.01 2021,12.07 15,000 301,135 19,187,464
feaahl 2021.02 2021,12 3,915 103,694 12,210,809
32 2021.02 2021,12 3,298 82,755 1,724,750
923 2021.03 2021,12 2,535 50,737 6,352,795
w4 2021.02 2021,12 4,440 196,277 29,146,220
A8 =5 2021.02 2021.12 3,783 53.534 3,032,229
1216 2021.04 2021.12 1,337 33.314 8,672,896
7 2021.02 2021.12 4,058 122,774 13,343,177
T8 2021.02 2021.12 3,104 53,901 3,075,113
19 2021.03 2021.12 2,120 52,535 10,127,910
o411 2020.08.26 2021.06.14 1,776 143,140 31,611,673
2H2 2020.08.15 2021.01,16 2,632 130,270 36,973,525
2|33 2020.08.21 2021.06.14 2,084 102,125 35,121,522
ZFE1 2020.08.08 2021.06.29 4,684 137,190 31,124,981
22 2020.08 2020.11 4,815 125,000 21,326,250
ZAFE3 2020,07.21 2021.06 148 22,480 18,226,015
211 2020.08 2021,06,19 7,789 185,914 28,989,113
2149 2020.09 2021.06 3,719 117,690 37,154,551
At 2143 2020.08 2021.06 4,337 121,845 25,982,236
oH 211 2020.08.13 2021.06 3,075 86,665 41,547,909
2192 2020.08.28 2021.06.23 2,630 89,168 38,798,913
24213 2019.07.29 2020.06. 22 2,174 56,147 34,546,623
3o 2020.07 2021.06 4,792 135,000 41,341,667
A 3hot) 2020,08 2021,06 3,695 110,000 39,661,738
= 3hot3 2020.07 2021,06 6,954 220,000 42,281,250
Rl 2020,08 2021,06 1,360 60,180 —
A2 2020.08 2021.06 8,836 276,195 35,803,930
A3 2019.01.02 2019,12,05 5,001 145,045 —
sk 2020.09 2021.07 5,747 150,000 18,063,995
3 2020.09 2021.08 5,104 114,884 23,422,969
33 2020.09 2021.08 4,526 100,332 16,824,671
Zs 2020.09 2021.08 3,328 88,025 11,928,002
P 7%}% 2020.09 2021.07 12,678 540,000 5,798,832
=F A53 2020.08 2021.07 8,173 355,140 33,691,817
oK 2020.09 2021.07 6,425 111,406 9,816,254
F¥2 2020.09 2021,07 5,387 118,623 7,613,958
33 2020.09 2021,07 3,364 42,825 7,454,696
A3 2020.08 2021.07 6,121 72,364 14,841,631
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- ¢ E2YT Y &% 20T A1, uEA] 4eE SEEE
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99l ol 9 995
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T e fE 1A 2As]
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°2&7] or 3&7] 4% &Y
A4 =
Al o A F 2097 FES JPUAS SIS B 2
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° e
- 3% EC: 3,5—3.0dS/m, SH3ZI4: 23] — 53]
- 294 EC: 5.0~6.0dS/m
- &g 63~65%(YF U 6~8%)
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<HE 7> OIZ2|3p MMOHAE EEXALHY 5 55 A2t (©91: hrs/10a.%)
MIEHA 2457HA) AUeks7HB) (A)=(B)
AACEA SEHLS  XHAIZE HIE  EHAZE HIE EHGAZE HIE EHAZE HE
(hrs/10a) (%) (hrs/10a) (%) (hrs/10a) (%) (hrs/10a) (%)
E2 A 1223.2 100.0 1,325.0 100.0 1,190.1 100.0 135.0 0.0
2 A 36.8 3.0 489 3.7 32.2 2.7 16.6 1.0
o F £ 6.0 05 79 06 52 04 2.8 0.2
EHES 46 0.4 6.6 0.5 39 0.3 2.8 0.2
1 og/5u7] 9 Z 6.3 0.5 7.7 0.6 57 0.5 2.1 0.1
dhop Al g 42 0.3 5.7 0.4 3.6 0.3 2.1 0.1
S H 2y 6.8 0.6 9.5 0.7 57 0.5 3.8 0.2
SHAgTE 9.1 0.7 11.3 0.9 82 0.7 3.2 0.2
2 A 430 35 40.2 3.0 43.7 3.7 -35 —0.7
o] A & H] 10.6 0.9 9.6 0.7 109 0.9 -1.3 -0.2
o] 4] 7.7 0.6 86 0.7 75 0.6 1.2 0.1
2. 90]47] A7 85 0.7 9.4 0.7 82 0.7 1.2 0.0
X 26 0.2 1.1 0.1 31 0.3 -2.0 -0.2
oF A W F 40 0.3 2.3 0.2 4.4 0.4 2.1  -0.2
oF A A Z 9.7 0.8 9.3 0.7 9.8 0.8 -0.5 -0.1
S A 740 6.1 85.9 6.5 70.5 5.9 15.3 0.6
g A F b 205 1.7 26.0 2.0 189 1.6 7.0 0.4
5. WA ! 4] 124 1.0 128 1.0 122 1.0 0.6 0.0
- EREVRC 40 0.3 30 0.2 44 0.4 -1.4 -02
A w2 e 169 1.4 22.0 1.7 154 1.3 6.6 0.4
] 2= 5] vl 7| 202 1.6 22.1 1.7 196 1.6 2.5 0.1
2 A 9876 80.7 1,068.4 80.6 961.9 80.8 106.4 —0.2
< A A 2317 189 236.6 17.9 230.2 19.3 6.4 —1.4
& 7 71 2098 171 217.8 16.4 207.4 17.4 105 -1.0
B 2 180 1.5 156 1.2 187 1.6 -31 -0.4
4z A A 10.3 0.8 139 1.1 9.6 0.8 4.4 0.3
A 2 214 1.8 19.3 1.5 221 1.9 -2.7 -0.4
Ty fr ol 255 2.1 22.0 1.7 26.6 2.2 -46 -0.5
P, F o % A 7.0 0.6 7.4 0.6 6.9 0.6 0.5 0.0
5] oA 60.8 5.0 73.0 5.5 572 4.8 15.8 0.7
- 2 < 132 1.1 191 14 10.8 0.9 8.3 0.5
R 7.3 0.6 88 0.7 6.8 0.6 1.9 0.1
+dE T 7.1 06 88 0.7 6.6 0.6 2.2 0.1
2 7+ 7 g 7.7 1.4 205 1.5 169 1.4 3.6 0.1
ok 3 3123 255 352.6 26.6 300.4 25.2 52.2 1.4
A % 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
= 5} 455 8.7 53.0 4.0 418 35 11.2 0.5
2 A 81.7 6.7 81.7 6.2 81.7 6.9 0.0 -0.7
5. Aozl 2 2 A A 255 2.1 26.1 2.0 253 2.1 0.8 -0.1
e AlAd A A 39.2 3.2 39.6 3.0 39.1 3.3 0.5 -0.3
2 & Z 9 170 1.4 160 1.2 173 1.5 -12 -0.3
FRARRD 22%7HAE10, L3, A 6, AE)G 7= U diHRA
1, A= 49



(&4 hrs/10a, %)

HEZEHEAA) HE2XYEH(B) (A)=(B)

gaet sHYUY mN  HIE PN HIE PN HIS
(hrs/10a) (%) (hrs/10a) (%) (hrs/10a) (%)
= A 1,184.9  100.0 1,284.6  100.0 -99.7 0

A A 29.8 2.5 45.7 3.6 ~15.9 -1.1
o F F M 4.7 0.4 7.5 0.6 -2.8 -0.2
HEHES 3.3 0.3 6.3 0.5 -3.0 -0.2
L uE/8u7] b Z 5.8 0.5 6.8 0.5 -1.0 0
dhop Al e 3.3 0.3 5.2 0.4 -1.9 -0.1
& W 2y 5.1 0.4 9.0 0.7 -3.9 -0.3
S 7.6 0.6 10.9 0.8 -3.3 -0.2
a 7 49,9 3.6 46.0 3.6 -3.8 0
o] 4] & H] 10,0 0.8 12.7 1.0 -2.7 -0.2
o] 2] 7.1 0.6 10.0 0.8 -2.9 —0.2
2. E¥ol47] 147 9.0 0.8 6.7 0.5 2.3 0.3
eH5ETY 2.8 0.2 1.9 0.1 0.9 0.1
FAHF 4.5 0.4 2.3 0.2 2.2 0.2
oF A A % 8.8 0.7 12.4 1.0 -3.6 -0.3
PN A 69.9 5.9 81.3 6.3 -11.4 -0.4

A A Z 1| 20.7 1.7 20.2 1.6 0.5 0.1
5 A7) ] 2] 12.2 1.0 12.6 1.0 —0.4 0
o A2 2718 4.1 0.3 4.0 0.3 0.1 0
A ) g 12.6 1.1 24,4 1.9 -11.8 -0.8

B 2 3 1) A 20,2 1.7 20,1 1.6 0.1 0.1
a 7 960,2 81.0 1,032.1 0.3 ~71.9 0.7
& A A 226.5 19.1 240.7 18.7 -14.2 0.4
& 7+ 7] 199.5 16.8 227.7 17.7 —98.92 -0.9

] 2 17.7 1.5 18.6 1.4 -0.9 0.1
&+ = A A 7.7 0.6 14,5 1.1 6.8 -0.5
] 2 19.6 1.7 24.6 1.9 -5.0 -0.2
. & ol 95.0 2.1 96.6 2.1 -1.6 0
4. :‘EZ% oF o % 7 43 0.4 1.8 0.9 75 0.5
I e T L B T s ST

— =] o A o . o A
g4z 7.8 0.7 6.3 0.5 1.5 0.2
SHEET 6.8 0.6 7.6 0.6 -0.8 0
2 3 o g 10,7 0.9 30,0 2.3 -19.3 ~1.4
5 3 315.0 26.6 307.5 23.9 7.5 2.7
A % 0.0 0.0 0.0 0.0 0.0 0
EX 5} 46.6 3.9 44,0 3.4 2.6 0.5
PN A 82.8 7.0 79.6 6.2 3.2 0.8
— 245 A A 24.3 2.1 27.4 2.1 -3.1 0
b AREH S 40.9 3.5 36.9 2.8 47 0.7
a2 = 29 17.6 15 16.0 1.2 1.6 0.3
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