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Study on Meteorological Factors affecting Estimation of Chinese Cabbage Yield
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ABSTRACT

A Chinese cabbage is one of important vegetables which accounts for more than 60 percent of leaf vegetable.
However, cultivation area and yield of Chinese cabbage are steadily decreasing recently. Because meteorological
changes destabilize the balance of Chinese cabbage, we need to study on meteorological factors affecting estimation
of Chinese cabbage yield. So we conducted a panel analysis using mean temperature, maximum temperature,
minimum temperature, precipitation and sunshine’s duration from August to November for estimation of Chinese
cabbage yield. As the results, we found that if the mean temperature of September increase by 1T the amount of
production of Chinese cabbage per unit area was increased by 348.6 kg/l0a. We also found that the mean
temperature of October increased by 174.8 kg/10a, that of November 148 kg/10a, the difference between the maxium
temperature and the minimum temperature of October equals 443.3 kg/10a. However, we found that the difference
between the maximum temperature and the minimum temperature of November decreased 274.1 kg/10a.

Key words: Panel Analysis, Meteorological Factor, Chinese Cabbage Yield.

1. M

—

HiS= AEtt 7155 Folslke 294 A= Aol 2
gy 7]L— 18~20TCo|H, F3E W= 25 —3~—4C=
ot A QlthPark and Kim, 2014). Ajufj7|7to] wla} & Afjuj,
ohg xﬂuﬂ 71g AR v, 7R A AR e 7~

12900]) o]F01A 5 ik Ao mEl YRAYL §~9
Yzl o] olojA T 11~1280] 58ke shul, F5A
W 7%~ 8] BAlo] o] Fojx| 31 9%~ 119420] 4
ko sjul, HRANL 795 ~8Yz0] Ao ool 9
Q2~109 Z28j0] o] Zolzrk. Hj30] 79 A7)0l 1

402 Bl o), Q191H] Eelado] ofF AAle
o] wisharhs 7o} 4 5 AeEel 714acle] o
sk AAkEFO] s 2 Zlo R B uEal QltkLee, 1996). =+
715 A http:/kosis ki)l A A BF B4 Aol ofsie,

Al A-2- 2004 0] 44,623 hao|3IE o] 2013 of+= 28,301
haz 2L 109 31 37% gt 2l o= yepdal, SRS
20040 2,865,485 tono]| &l A o] 2013 o] 2,120,393 ton
o7 HT 109 7 26% 7ast Ao Lhehdtt o]e} ol
vfjZ=2] e A o] Z]»I—PH 07 7Fash= A-A ZAst 7]
Sl Rt SEebgo) Zldslso] At 20001
o) w3 wjEa} o 7}7301 EE L gifo] Wiz Hojk,
53], Lee(1996)] 2J5td 24 FollAe viFet 7= 7|e}
Aaoh= ge] AR so] WhE 714 HApL & s
A 10~20%2] A HE 0 2% 71242 3ul|71R] 2lol7)
T UL SRQAch whEha] wijSo] AR Hsol oldt g
OFA L LAl R A= erlmol ofug), Adl 7FA 77}
2 2 v Aoz ok A ol ZAIES
5517] $181A Lee et al(2013)9] ltoflAfel 2ol Hjj
T} ol e RS o]8

Al

8 o] QS S

rLJUAN{E-{

oL o;:ﬂl

' Corresponding author : kmshim@korea.kr

Received October 20, 2015 / Revised October 30, 2015(1st), November 13, 2015(2nd) / Accepted November 30, 2015



1)
-
0

oy
?

278

o
XN

o2
2 R

She Aok o] vl AL} WHSH o] 9l
QA5 A RS BASHe AT T olso]
o uj Ak Rk IR ZARIA) HAS
) ATES AR Lee(1996) RS o]

053 4> %
-

N

30 o

H1
e
° i
N,
>.
i
e
ol
a
N
rfo
)
Jn
o
=
S
oz
S
HL of
<
=k
O

A 5191, Park and Park(2013)2 mjjd
Stod vz-e] G247 7o
o 712 3L, Bl Sl 59 71RIAEo] viso

& AR 212]AL Kim(2013)- 214

= o83t &2 e Aol HiEe] Akl ol

[e2
2

filo
(]

N

[e] A< [e]
}\gtﬁ‘;‘s—]]% ()E]T> /\(])4-‘“\‘

i

¢

oz
~
-

¢

jS

fr 2 ol o oo rr N ex

)

£ qlolAs 2 1017k0] 71t Fheule) welg Ay
AlHkg/100)0] B 1|31 7RIS BATS] Slsted 7]
ARIARA HI7) L, HA7|L, BRI, A4, DR,
Hu7) et H47)20) 2 5& ol ST, THEHTRAS
£3) folet ZIARIAERS Akl wid 7o)
43} shdc). 1) AojEe
4 Hjo] St Akl
BloSlES T A

r
7

o ne
o
et

>
5
i

ol

=

o 1
W
>
<
pach
)

A
.

2.1 HiEo| MAimt J|ARIR £7Y

Tl wholg Al Wslo] Qake vlAls 71Ae s
2 seksly] $jsto] 4 FolAle thri Fjejo] ujs
A8717ke TEfslo] 2004 20134747 8~1199]
Bt 71 HTag), BT 7 &( T, BHA 71 2(Tyie), BH 7

i)
o,
N
~
o
o]

712 HA 7122 K Tan), E37(Pre), U= AZHSun)

o

& AR Al =7 A2 (http://kosis.kr/) ol A
7] el il skelen, =7]fold

Table 1. Monthly averaged meteorological factors
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Meteorological factor

@ Tae (C) (b) Tmax () (©) Tmin (C) (d) Pre (mm) (¢) Sun (hour)
Aug. 24.6~26.4 27.7~33.0 18.8~25.8 68.9~613.0 90.6~273.2
Sep. 17.8~24.8 23.5~282 129~224 16.9~638.6 76.5~213.3
Oct. 11.8~20.1 18.3~24.5 6.0~16.8 2.7~148.6 150.9~253.1
Nov. 44~163 9.5~19.4 —12~137 0.2~321.3 101.6~212.9

(a) Taye: Mean air temperature, (b) T Maximum air temperature, (¢) Tmin: Minimum air temperature, (d) Pre: Precipitation, (e) Sun:

Duration of sunshine.
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Table 2. Selection of explanatory variables by stepwise

method
L S Wi v
1039 037 0.38 0.00 -
2059 050 0.13 0.00 -
3056 055 0.06 0.00 -
405 058 0.03 0.01 -
5066 064 0.07 0.00 1.49

Model 1. Explanatory variable: (constant), Tayg1i.

Model 2. Explanatory variable: (constant), Taygi1,Tairio-

Model 3. Explanatory variable: (constant), Taygi1,Taifri0, Tavglo-

Model 4. Explanatory variable: (constant), Tavgi1, Taifrio, Taveio,
Tavg9-

Model 5. Explanatory variable: (constant), Taveri, Taifrio, Tavglos
Taveo, Taifrii-
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Table 3. Coefficient of multiple regression model and
VIF of coefficient

Non-standard

Variable coefficient VIF
Constant *5,172.57**
Taveo 410.06™ 3.18
Tavgto 179.417 2.71
Tavgi 142.09" 2.64
Taitri0 507.54™ 2.88
Taitrr1 —275.01" 2.52

VIF: variance inflation factor.
* p-value<0.05, ™ p-value<0.01.
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Table 5. Comparison of panel models

(a) FGEM (b) RGEM (c) FTEM (d) TREM
Taveo 324.87" 348577 437.34 411.98™
Taveto 174.05 174.82" 387.62 199.54
Tavell 162.94° 148.66"  —37.70 126.19
Tamo  303.58" 443327 409.617  483.83"
Tamn  —328927  —274.147 —134.89  —23330"

Constant —795.82  —3,182.01 —7,753.81" —5,550.06"

(a) FGEM: Fixed group effect model, (b) RGEM: Random group
effect model, (c) FTEM: Fixed time effect model, (d) RTEM:
Random time effect model.

" p-value<0.05, ™ p-value<0.01.
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Table 4. F-test for significance of multiple regression model

Sum of squares Df Mean square F Significance level
Regression model 100,434,828.90 5 20,086,965.79 32.98 0.00
Residuals 51,168,718.05 84 609,151.41
Total 151,603,547.00 89
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