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ABSTRACT

This study was conducted to determine the time and methods of predicting tobacco yield, by

analysis of climatic factors in the period of tobacco season during 8 years from 1979 to 1986 at the
Daegu district, south eastern part of Korean penisular.

The results obtained are summarized as follows:
1.

Climatic factors of each month which have influence on tobacco yield were the amount of rainfall
in May and sunshine hours in July.

Among climatic factors at tobacco growth stages, the precipitation
at the maximum growth stage and long sunshine duration at the maturing stage much influenced tobacco
yield. But these meteorological factors had different effect on variety.

2. Between tobacco yields and climatic factors by even values of each month, tobacco yield was

estimated by equations, flue cured tobacco:Y=190.6—5,230X;+ 0.474X, + 0.142)(3()(l ; Minimum tem-
perature of April, X, Precipitation during May, X5 iBunshine duration on July), air cured tobacco:
Y=195.3—0.447X, + 0.363X, +0.112X, (Xl:Maximum temperature of May, X,:Precipitation during May,
X4 : Sunshine duration on July). While between tobacco yield and climatic factors at different growth
stage, predicting equation of yield could be derived, flue cured tobacco: ¥Y=205.8+0.510X, +0.289X, +
0.305X, (X : Average temperature during the early growth stage, X, i Precipitation during the early and
maximum growth stage, X5 Sunshine hours during the leaf and tips maturing stage), air cured tobacco:

Y=194.7— 0.498X, +0.616X, +0.121X, (Xl :Maximum temperature during the transp]anfing time, Xy

Precipitation during the maximum growth stage, Xy Sunshine hours during the leaf and tips maturing
stage).
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"o Conventional terms of tobacco growth stage and their code number.

Code No. Growth stage Period
Ti Transplanting time April 10~ April 20
T, Early growth stage April 21~ May 20
T, Maximum growth stage May 21~ June 10
T, Lugs and cutters maturing stage June 11~ June 30'
Tg Leaf and tips maturing stage July 1~ July 31
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Table 1. Variation of meteorological factors during tobacco seasons from 1974 to 1986.

Average  Maximum " Minimum Daily " Hours of Sum of
Month Temp. Temp. Temp. range sunshine precipitation

Mean C.V Mean C.V Mean C.V Mean C.V Mean C.V Mean C.V
April 10.3 8.3. 19.6 7.4 5.2 24,7 14.4 12.7 5.1 26.0 83.2 60.8
May 19.3 3.9 255 3.6 10.4 10.9 15.1 9.1 6.0 23.2 73.6 67.4
June 23.4 5.6 28.4 5.6 15.9 12.1 12.5 15.9 = 4.1 20.6  127.5 39,7
July 25.8 5.7 30.1 6.0 20.7 6.4 9.4 16.1 3.6 30.8 195.7  53.3

# Fluctuation between max. and min. temp. during a day.
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Fig.l. Relatjonships between yield of flue-cured tobacco and climatic factors
during tobacco season.
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Fig.2. Relationships between yield of air-cured tobacco and climatic factors
during tobacco season.
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Table 2. Variation of meteorological factors from 1974 to 1986 during the- tobacco growing season.

~ Average Maximum Minimum Daily Hours of Sum of
Growth stage. Temp. Temp. Temp. range sunshine precipitation
Mean C.V Mean C.V Mean C.V Mean C.V Mane C.V  Mane C.V
Transplanting_time 14.0 5.1 19.9 6.3 ‘6.4 26.1 13.4 14.1 5.6 32 37.9 8
‘Earlygrowm stage 7.6 6.2 23.3 5.7 8.7 123 14.6 10.2 6.2 21 81.2 53
Maximum growth stage 22.1 6.0 27.9 6.4 13.4 114 146 16.5 6.5 19 43.0 82
#ﬁiﬁ?@‘;ﬁ?s 23.6 59 2.5 2.5 16.6 328 115 17.2 4.5 40 89.3 71
peaf ard Tins 2.3 7.0 30.5 6.0 2.1 86 9.4 164 3.9 36 2041 62
- * F:Iuctuation between max. and min. temp. during a day.
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Fig.3. Relationships between yvield of flue-cured tobacco and climatic factors

at different growth stage.

-33-



old# - ¥Ry

Y = 289.65 — 3.641 X | Y =144.66 + 21.13053 X
N re- 0.7082" . ro=0.7086* .
8 M0k 240 L
~
3\ e
S
% 220 . 220
s
L . -
f ] " | o [ . ] | | | 1 s | PR |
13 15 17 ' 19 3 4 5 6
Daily range during the early growth stage ¢ C ) Sunshine hours during the leaf and tips
maturing stage Ch\'S)
L Y=19.85+5.7T82 X | Y= 188,32 +0.9221 X
~ ' T =0.7019 . : r =0.7831" .
9 240
2 240 .
N
Z
St
=
2220 220 +
= ;
[ .
o |l ¢ ! f i . 1] . | L ] L ] P |
4.5 5.5 6.5 1.5 20 40 60 80
Sunshine hours during the early growth stage (hrs) Precip. during the maximumarowth stage ¢ m )
Y = 548.29 — 16.0339 X Y = 190.5726 + 0.4782 X
i r = (.7078" : r = 0.7069"
.
_'_:': 250 - 250
N
g i
-
R g 220 |
-
) o
" | | ] A i | | L ] | | ; | —d
18 19 20 21

50 90 130
Precip. during the early growth stage (am )

Fig.4. Relationships between yield of air-cured tobacco and climatic factors
at different growth stage.

—34-



7144a91e] 2|8 Al s

Bed w37 480] e 8ogE o7
o Hurle, 27143719 JemRel= B 4
BE, 2714478 dFAZE, 7], Z983 719
AT, BA4Y AEv)e dzAtae 2zt Ao
e vrepi

ARtA o2 o]Al7)ef Hytv|Lo] T ez
ol Ao fE3ltle Bn!HP g 9oy =
71 A EAue] A9 49 Aol o)aale 20
qd7te] HE7| 70 me, b=, H$AEsE
A o9 BaE o] Astn gato] Eksta s
Tr o= B Eo] vis) FAS) wol A
ko] FEE vAe Ae® AW,  wlald
FHar| el e e p e, v, FLA4HS
RSk Zlelm g Feo] gdye] gle AoE 1BSl
oh, 2714879 dzAlzke] Sk o) Ape
VERE st s S5 1P o] deFTllE 549
o) A&7t 2 Agethe Buel JAsgon,
Bt Aol 199 Frlsled el d4e

0.40) F7Htt= A 10 2 149 5= 9le A
olc}, |
Z71¢ A7) e o] sty HABS
vebddl disid e 98 7)4e B Sekale] @
AN A e niel ek BAYE A2vle
2N $RTE BB BRPEd das A
%7)E 12, BFd 8749 Ado| Sum T
o Feletdths B3 &165,40 o oz gy sl
ot 23HY) AEMIt & 4:6 o= U= A
T SFEE AFPIATHE o]5 W o] W ol
o o) B Ax719 e, thxd g 97
A8 Sk 23 AZ=E Aoz paw,
TRER TFI e g 71dad (291,
2 % 3,403 Farve) £87Ye vae 2%
T E34 R 5,63 Br), 99 sgaclw S
e FAM FAze 7|4 3 890 fear 4
#ol Aem 3709 714309 ( 499 ARy e
DXy 59O Ak X,, 799 AdzA7)

Table 3. Multiple regression equations relating flue-cured tobacco yields with
minimun temperature, precipitation and sunshine hours during tobacco
season, and standard partial regression coefficients of those equations.

Multiple regression equation

Correlation coefficient (R)

Y = 210.5 —7.016X, +0.567 X,
Y = 198.2 —5.849 X, + 0.390 X,
Y = 188,04+ 0,083X,+ 0,176 X,

Y = 190.6 —5.230 X, +0.474 X, + 0,142X, -

-------- D 0.7091*
-------- 2) 0.6735
-------- 3) 0.7794"
--------- 1) 0.8386 "

Standard partial regression coefficients

Regression sq./Factor X, X, X,
1_) —0.3652 0.5872 —
2 ' —0.3143 — 0.6422
3) — 0.2949 0.5709
4) ’ ~0.3084 0.5426 0.5224

Note X;: Minimum temperature during April.

X, : Precipitation during May.

X3 : Sunshine hours during July.

x,%% : Significant at the 5% and 1% levels, respectively.
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Table 4. Multiple regression equations relating air-cured tobacco yield with maxi-
mum temperature, precipitation and sunshine hours during tobacco season,
and standard partial regression coefficients of those equations.

Multiple regression equation Correlation coefficient (R)

Y = 193.9— 0.188X, 4+ 0,483 K,  rereererrrosrmesminninnes 5) 0.7083*
Y =211.1—0,232X; F0,172XK5  crrevceorenveeee 6) 0.6447
Y = 188.54 0.341X; +0.109K5  rrorervrmrrmsrrrnnanes (D) 0.7356"
Y = 195.3—0.447X; +0.363 X, +0.112X5 rrormmmmeeeees 8 0.7995*
Standard partial regression coefficients
Regression eq./Factor Xy X, X3
5) —0.3494 : 0.5147 —
6 — 0.3605 — 0.5578
(D) — 0.4674 0.4889
8 —0.4159 0.4967 0.5032

Note X;: Maximum temperature during May.
" X5t Precipitation during May.
X5: Sunshine hours during July.
* : Significant at the 5% levels.

"Table 5. Multiple regression equations relating flue-cured tobacco yvields with
average temperature, precipitation and sunshine hours during different

growth stages, and standard partial regression coefficients of those
equations.

Multiple regression equation Correlation coefficient (RD

Y = 176.1+0.757X1+0.212X2 ........................... 9) 0.7216*

Y = 181.64 0,608 Xy +0.104Xg -roreesermersrrinriees 10 0.6897

Y = 171.840.155 X, +'0.204X3 ........................... D) 0.8021*

Y = 205.84 0.510 Ky +0.289 X, + 0,305 Xg r=--erermreeees 12 0.8595™

Standard partial regression coefficients

Regression sq./Factor X, X, X,
9 0.3859 0.5692 —
100 0.3412 - 0.5973
11 - 0.4724 0.6089
12 0.3160 — 0.5906 0.6730

Note X;:@ Average temperature during the early growth stage.

' X, : Precipitation during the early and maximum growth stage.
X,: Sunshine hours during the leaf and tips maturing stage.
% ,%% : Significant at the 5% and 1% levels, respectively.
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Table 6.

Multiple regression equations relating air-cured tobacco yield with maxi-

mum temperature, precipitation and sunshine hours during different
growth stages, and standard partial regression coefficients of those

" equations.

Multiple regression equation

Correlation coefficient (R)

Y = 196.3—0,153X; +0.756X, --+vr-- LI ITIeT 13) 0.7114

Y = 207.7 = 0,193 X, + 0,181 Xy ereveernrrrvesanasenane 14) 10.6590

Y =186.4 +0.603Xy+ 0,111X; erorvrrrrmserresraranees 15) 0.7983"

Y = 194.7-- 0,498 X, +0.615 Xy 4 0,121 Xg we-rerrevveeess 16) 0.8367%*

Standard partial regression coefficients

Regression sq./Factor X, X3
13) —0.3192 0.6061 —
14 —0.3411 .= 0.5704
15) 0.5279 0.4930
16) —0.4327 0.5430 0.5306

Note .Xl H

Maximum temperature during transplanting time.

X, Precipitation during the maximum growth stage.
X3 Sunshine hours during the leaf and tips maturing stage.
*,%k . Significant at the 5% and 1% levels, respectively.
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