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Present Status of Smart Greenhouses Growing Fruit Vegetables in Korea:
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ABSTRACT: Smart greenhouses are primarily used for growing fruits and vegetables, such as sweet peppers, tomatoes, strawberries.
Although the number of smart greenhouses has been increasing exponentially, no studies have been performed to evaluate the state of
smart greenhouses in Korea. Therefore, this study was conducted to determine current state of smart greenhouses with regard to
greenhouse specifications, crop growing methods, pests, and user satisfaction in Korea. Contact information for smart greenhouses was
provided by the officials of local agricultural research and extension services. This survey was conducted by visiting each greenhouse.
Results showed that approximately 50% of surveyed smart greenhouses were between 3,300 m® and 6,600 m”. The most frequently
chosen method for pest control was chemical pesticides (97.1%). Powdery mildew and gray mold comprised 54.4% and 33.8% of the
crop diseases, respectively. All tomato greenhouse farmers considered whiteflies the most problematic pest. In contrast, 76.5% and
70.6% of sweet pepper farmers believed thrips and aphids posed significant threats, respectively. The mean satisfaction score was 7.5 out
of 10 points, with 10 being “extremely satisfied”. These results will aid in decision making with respect to the management of current
smart greenhouses and the design of future smart farms in Korea.
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Fig. 1. Cultivated crops in surveyed smart greenhouses.
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Fig. 2. Cultivation periods in surveyed smart greenhouses
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Table 1. Sizes of surveyed smart greenhouses

Crop, % (n)

Area (m®)
Tomato Cherry tomato Sweet pepper Strawberry Cucumber Total
<3,300 20.0 (5) 25.0(2) 0(0) 31.3(5) 0(0) 17.6 (12)
3,300 ~ 6,600 64.0 (16) 50.0 (4) 35.3(6) 62.5 (10) 0(0) 52.9 (36)
6,600~9,900 12.0 (3) 25.0(2) 17.6 (3) 0 (0) 100 (2) 14.7 (10)
9,900 ~ 13,200 0(0) 0(0) 23.5(4) 6.3 (1) 0(0) 7.4 (5)
> 13,200 4.0 (1) 0(0) 23.5(4) 0 (0) 0(0) 7.4 (5)
Total 100 (25) 100 (8) 100 (17) 100 (16) 100 (2) 100 (68)
Table 2. Control of air temperature in surveyed smart greenhouses
Season Da}y & Temp. (C) Crop, % ()
Night Tomato  Cherry tomato Sweet pepper  Strawberry Cucumber Total
15~19 20.0 (5) 25.0(2) 0(0) 0(0) 0(0) 10.3 (7)
19~23 4.0 (1) 12.5 (1) 11.8 (2) 31.3(5) 0(0) 13.2(9)
Day 23 ~27 12.0 (3) 0(0) 35.3(6) 37.5 (6) 0(0) 22.1(15)
L 27 ~31 32.0 (8) 12.5 (1) 29.4 (5) 25.0 (4) 0(0) 26.5 (18)
temp:::ture No control 32.0 (8) 50.0 (4) 23.5(4) 6.3 (1) 100 (2) 27.9 (19)
5~9 0(0) 12.5 (1) 0(0) 62.5 (10) 0(0) 16.2 (11)
Night 9~13 4.0 (1) 25.0(2) 11.8 (2) 18.8 (3) 100 (2) 14.7 (10)
13~17 84.0 (21) 50.0 (4) 11.8 (2) 0(0) 0(0) 39.7 (27)
17~21 12.0 (3) 12.5 (1) 76.5 (13) 18.8 (3) 0(0) 29.4 (20)
25~29 4.0 (1) 12.5 (1) 11.8 (2) 0(0) 0(0) 5.94)
High Day 29 ~33 8.0(2) 0(0) 5.9 (1) 0 (0) 0(0) 4.4 (3)
temperature 33~37 12.0 (3) 0(0) 11.8 (2) 0(0) 0(0) 7.4 (5)
No control 76.0 (19) 87.5(7) 70.6 (12) 100 (16) 100 (2) 82.4 (56)
Table 3. Control of relative humidity in surveyed smart greenhouses
R.H. (%) Crop, % (n)
Tomato Cherry tomato Sweet pepper Strawberry Cucumber Total
No control 44.0 (11) 75.0 (6) 47.1 (8) 81.3 (13) 100 (2) 58.8 (40)
60 ~70 0(0) 0(0) 5.9(1) 6.3 (1) 0(0) 2.9(2)
70 ~ 80 4.0 (1) 0(0) 23.54) 6.3 (1) 0(0) 8.8 (6)
80 ~90 48.0 (12) 25.0 (2) 23.5(4) 0(0) 0(0) 26.5 (18)
>90 4.0 (1) 0(0) 0(0) 6.3 (1) 0(0) 29(2)
Total 100 (25) 100 (8) 100 (17) 100 (16) 100 (2) 100 (68)
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correction after Chi-square test. **Means followed by the same letter are not significantly different at a=0.05, Bonferroni correction after

Fisher exact test.
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Table 4. Yield changes after equipping smart greenhouses

Crop, % (n)

41.2%01% i %ﬂiﬂf‘%ﬂ —%ﬁHH, ool 371

Evaluation Tomato Cherry Sweet pepper Strawberry Cucumber Total
tomato
Increased 20.0 (5) 0(0) 41.2 (7) 18.8 3) 0(0) 22.1(15)
No difference 32.0 (8) 62.5(5) 11.8 (2) 62.5 (10) 100 (2) 39.7 (27)
Decreased 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
Unawareness 48.0 (12) 37.53) 47.1 (8) 18.8 3) 0(0) 38.2 (26)
Total 100 (25) 100 (8) 100 (17) 100 (16) 100 (2) 100 (68)
Table 5. Changes in degree of pest and disease occurrence after equipping smart greenhouses
. Crop, % (n)
Evaluation
Tomato Cherry tomato Sweet pepper Strawberry Cucumber Total
Increased 0(0) 0(0) 0(0) 0(0) 0(0) 0(0)
No difference 40.0 (10) 62.5 (5) 59(1) 81.3 (13) 100 (2) 45.6 (31)
Decreased 16.0 (4) 0(0) 47.1 (8) 0(0) 0(0) 17.6 (12)
Unawareness 44.0 (11) 37.5(3) 47.1 (8) 18.8 (3) 0(0) 36.8 (25)
Total 100 (25) 100 (8) 100 (17) 100 (16) 100 (2) 100 (68)
e i 204 24 ) o= 120 A 28 3 3
& S FAl8kL iﬂ} 29 A7 s 5 T ATE o 7 a -
ES AR B 2y Eﬂ %, SN kS ARgSh= e P &
Alo] whodEl A BofzIck T2juh22.1%2] Bl A 4 i
ko] S7sklttal S Hsl=t, Anke 24 A3 7iA 5 s
2 2] o JF¥ez dohE. mzerksThel g :
2
1
0

Lol 24 A T e SRS 45.6%2)] 571} o)
31 36.8%2] lr—7]-OﬂA1 coF 4= gl oolgtn
SE3TH(Table 5). o]+ ¢F 82% 5717} SR A A A8
1%@%%@ﬂ4~ﬂ%%i%ﬂﬂdﬂﬂ
1 ok 18% 7k AlEH o]
ARk gegck. ke 24
Fo 2% 314 Aol S 3+ A A3l o
%E we|7h ol FAA| AL 7| el A o2 5
A = Fe YR 2 el
02 e %E 27} assto] s dAol o A3kt g
20131, o] 2 Qlsf 5 LA o] ST ALz o SE L

ml o
_>i'4
_O|L
[

F o
3
-

ol
-

o
30,

il

=~ g}l_‘ r
B

ot flo

o) _\9
= g

Ir -E

2 ol
Mo 1>
oo BN

ok dl

&)

)

B

gl

rr

o oi

oo
o

i
il
o

o)
¢

i
N
?E
o
__)51
°
z

ot of ox N
e oo it

62 Korean J. Appl. Entomol. 59(1) 55~64 (2020)

Tomato Cherry Sweet Strawberry Cucumber  Total
tomato pepper

Crop

Fig. 6. Farmer satisfaction scores for smart greenhouses (mean +
S.E.) *Means followed by the same letter are not significantly
different at a=0.05, Tukey’s studentized range test.
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