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Abstract

This study was been conducted to determine chemical characteristics of soils in the major districts cultivating
flue—cured tobacco plant. Also native soil productivities were measured by means of bicassay planting toba—
ccoplant without fertilizer at 87 selected soils through pot and field experiments .

Inorganic nutrient in soils affecting the dry weight of tobacco leaves cultivated in the field were investiga—
ted.

The resuits obtained are summarized as follows;

1. Among soil chemical characteristics, pH, NOs—N, NH,-N, P,Og, and Mg influenced significantly the dry
weight of tobacco leaves in pot experiment, while in the field experiments, pH, NOgz—N, NO;—N +NH,~N,
and Ca had influence.

2. Correlation coefficients between soil chemical characteristics and dry weight of tobacco leaves were higher
in pot experiment than field. The results revealed that soil morphological characteristics might more
close influence on dry weight of tobacco leaves than chemical characteristics.

3. For prediction of dry weight (productivity) of tobacco leaves without fertilizer, multiple regression an—
alysis were introduced uvsing soil chemical characteristics. A combination of pH, NOg-N, and Ca was
very reliable for prediction of productivity as equation.
y=5.02+18.07 x; +2.61x, +5.36x5

R=0.444"" Where x; ! pH, x5 :NOz=N, x5:Ca
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Table 1. Soil chemical characteristics and dry weights of tobacco leaves on those
soils without fertilizer.

. : . Ex. Cation .
IEI)H T-N N03 ~N NH4-N NOa_N O.M. Avallabl_e me/100gr DryW61ght
1:%

No. Soil Series -N
15 %) Copm) (ppm) Copm) ) (ppm) K Ca Mg grfpot® ke/108

1 DAEGOG 4,7 0.06 25.7 55.6 81.3 1.51 425 0.34 2.34 0.46 62.5 327
2 SQEGTO 4.3 0.19 40.6 28.3 68.9 3.08 727 0.83 3.21 1.18 34.3 297
3 YEONGOG 4.3 0.17 40.6 13.2 53.8 2.53 426 0.74 4.68 1.20 41.0 283
4 BANHO 7.2 0.08 15.0 3.4 18,4 1.72 337 0.95 8.63 1.47 31.3 279
5 BANHO 5.2 0.08 17.9 2.8 20.7 1.03 270 0.34 4.81 1.27 31.2 274
6 YONGGYE 6.4 0.07 19.2 7.4 26.6 1.21 93 0.47 5.37 4.18 33.6 268
7 YONGGYE 6.1 0.10 17.2 7.1 24,3 1.59 38 0.31 6.44 5.61 33.4 261
8 HOGYE 6.0 0.12 12.8 7.4 20.2 1.90 370 0.85 5.13 3.10 39.9 259
9 YEONGOG 5.2 0.12 33.8 11.6 45.4 1.66 602 0.78 3.10 2.02 61.4 252
10 DAEGOG 4,3 0.11 16.7 7.9 24,6 1.89 530 0.58 2.71 0,63 26.7 249
11 YEONGOG 4.3 0.13 26.0 8.0 34.0 2.12 222 0.06 4.93 1.08 35.8 241
12 SANG]JU 5.4 0.11 10.1 4.9 15.0 1.55 282 1.17 3.70 2.75 23.3 236
13 SEOGTO 43 0.18 17.1 9.8 26.9 3.00 491 1.07 3.08 0.85 25.3 230
14 SANGJU 4.1 0.11 36.1 16.4 52.5 1.14 348 0.2 7.15 1.81 31.6 223
15 SONGSAN 4.5 0.09 25.7 . 11.0 36.7 1.53 308 0.12 9.12 3.15 36.0 219
16 YEONGOG 5.0 0.13 28.4 4,7 33.1 1.84 316 0.55 6.66 3.65 26.3 211
17 SAMGAG 4.9 0.07 13.0 14.8 27.8 0.62 599 1.28 1.55 1.09 44.4 209
18 BANHO 5.3 0.09 16.7 18.4 35.1 1.48 360 0.82 4.89 3.34 51.9 209
19 BANHO 5.4 0.11 13.7 20.9 34.6 1.55 668 0.80 3.44 2.02 60.5 209
20 ANRYONG 5.2 0.09 16.4 4.0 20.4 1.42 245 0.25 5.30 1.30 32.5 208
21 YONGGYE 4.5 0.07 29.1 50.1 79.2 0.83 450 0.52 0.99 0.11 26.0 207
22 BANHO 6.0 0.10 18.8 25.1 43.9 1.90 380 0.98 6.09 3.10 60.5 207
23 HOGYE 5.8 0.06 13.1 6.8 19.9 2.01 231 0.47 7.28 5.12 36.0 205
24 YEONGOG 5.4 0.10 34.6 16.7 51.3 1.31 539 0.78 2.75 1.40 42.0 202
25 SUAM 4.6 0.07 14.7 18.7 33.4 1.03 619 0.72 0.86 0.62 42.3 201
26 SAMGAG 4.5 0.07 15.3 49.3 64.6 1.34 522 1.10 2.8¢ 0.76 24.0 196
27 YONGGYE 6.3 0.07 18.9 7.5 26.4 2.14 106 049 9.19 6.03 33.6 194
28 JIGOG 4.9 0.08. 18.6 16.8 35.4 1.21 725 1.23 1.89 1.01 41.5 191
29 JUNGDONG 4.9 0.08 12.5 13.9 26.4 1.03 945 0.72 0.97 0.47 35.4 188
30 BAEGSAN 4.5 0.12 11.1 15.2 26.3 1.99 635 1.29 2.71 0.85 30.8 I&
31 JIGOG 4.8 0.06 12.9 18.3 31.2 0.79 501 0.85 1.89 1.08 53.8 186
32 YONGGYE 4.8 0.13 15.7 8.1 23.8 1.89 590 1.32 4.81 1.28 27.5 186
33 HOGYE 4.9 0.13 13.1 10.0 23.1 2.84 491 1.72 2.34 0.57 17.9 134
34 SEOGTO 6.5 0.12 20.6 8.3 28.9 1.61 403 0.47 5.25 2.714 37.1 182
35 SANGJU 5.2 0.06 15.2 10.1 35.3 0.69 872 0.41 1.43 0.70 41.2 181
36 HOGYE 5.5 0.12 11.5 5.6 17.1 - 2.00 516 0.69 4.42 1.94 32.6 180
37 ANRYONG 4.3 0.09 15.3 5.3 20,6 1.19 399 0.19 4.32 1.17 22.7 180
38 GOPYEONG 4.3 0.08 11.9 43.5 5h.4 1.27 326 0.06 1.48 0.33 32.5 179
39 DAEGOG 4.6 0.10 14.5 4.3 18.8 1.53 266 0.55 4.81 1.31 12.7 178
40 YESAN 4.2  0.06 8.6 6.4 15.0 1.44 342 0.95 6.16 1.62 23.3 177
41 SEOGTO 6.3 0.12 22.6 6.5 29.1 2.10. 228 0.72 7.16 5.27 36.8 176
42 ANGYE 4.8 0.09 15.9 3.9 19.8 1.29 452 0.34 3.33 0.90 30.2 175
43 SAMGAG 4,1 0.08 10.5 11.0 21.5 1.06 340 0.66 4.32 1.47 14.6 174
44 BAEGSAN 4.1 0.11 9.6 3.5 13.1 1.76 45 0.77 3.70 2.06 18.0 163
45 SEOGTO 4.7 0.23 22.2 15.9 38.1 3.81 978 1.70 4.07 1.86 67.1 160
46 ANRYONG 4.0 0.12 12.5 12.7 25.2 1.94 288 0.40 3.70 0.8 14.2 160
47 SANGJU 5.4 0.06 25.9 9.3 35.2 0.91 693 0.56 2.01 1.43 35.0 158
48 JIGOG 4,2 0.05 9.0 22.5 31.5 0.715 613 1.23 1.73 0.48 24.2 156
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No. Soil Series 11{20

(155 (% pm) (PPm) (ppm)

Ex . Cation

PH T-N NO;-N NH,-N NOs No.m, Available me/100gr ~ Dry Weight

P
(%) (P?Jrrsl) K Ca Mg gr/pot'’ kg/10a%

49 ANRYONG 5.3 0.11 36.3 7.7
50 JANGWEON 5.3 0.17 15.7 15.8
51 JANGWEON 4.8 0.13 17.6 15.8
52 YEONGOG 5.1 0.10 20.0 11.2
53 ANRYONG 4.0 0.12 10.1 7.0
54 BANHO 4.7 0.08 16.0 4.7
55 BANHO 4.7 0.08 11.3 3.5
56 BANHO 4.6 0.08 17.6 3.6
57 SEOQOGTO 6.3 0.13 37.5 11.7
58 SEOGTO 4.9 0.16 24.1 11.7
59 GUISAN 3.9 0.08 18.0 4.5
60 JANGWEON 4.4 0.16 27.4 4.4
61 SEOGTC ~ 4.9 0.17 26.6 20.4
62 SANGJU 4.0 0.08 19.8 72.3
63 WEONGOG 4.0 0.15 17.7 7.4
64 SAMGAG 4.4 0.05 17.2 38.0
65 JANGWEON 4.3 0.13 18.7 7.5
66 YEONGOG 4.1 0.14 16.9 5.0
67 SANGJU 5.4 0.04 13.2 7.6
68 GOPYEONG 4.1 0.07 9.0 5.3
69 UGOG 4.5 0.08 11.5 4.5
70 SANGJU 4.3 0.08 15.0 7.4
71 JANGWEON 4.1 0.14 13.5 7.7
72 YONGGYE 3.9 0.11 14.4 6.3
73 SUAM 5.1 0.08 10.0 21.1
74 GUISAN 4.5 0.11 21.0 15.4
75 GOPYEONG 4.1 0.10 11.8 7.4
76 SEOGTO 4.0 0.12 14.0 6.6
77 ANRYONG 5.8 0.09 10.0 6.1
78 GUISAN 5.0 0.11 8.8 9.3
79 JANGWEON 4.6 0.11 11.8 5.9
80 YEONGOG 5.3 0.13 16.1- 4.4
81 GUISAN 4.7 012 23.4 24.2
82 GUISAN 4.4 0.09 17.4 4.3
83 JANGWEON 5.0 0.21 14.8 4.6
84 ANRYONG 4.3 0.08 13.7 5.9
856 JIGOG 6.1 0.07 12.9 4.5
86 SEOGTO 4.1 0.15 21.6 9.6
87 ANRYONG 4.0 0.12 8.3 8.7

44.0
31.
33.
31
17.
20,
13.
21.

25.

NQNHHH[\}—@WL\)N[\:'—'HNNME’?
»—-QOG’W‘IOQOO}MO"‘NC’J}P'—'C’

— e
~3 PO o

oo

—_—

T I T ) . . = s e » s e = .
Db RN =-3D N~ = O N d = I DWW O — OO NN -3 — N,

—
]
=

1.79 141 0.41 4.77 4.73 35.8 148
2.41 974 2.18 2,69 1.48 51.9 144
2.21 976 0.93 1.47 0.70 42.9 143
1.03 452 0.49 2.64 1.48 b51.2 139
2.02 245 0.31 1.36 0.48 24.2 138
1.53 266 0.40 4.4 1.13 19.3 137
1.55 417 y 0.55 3.33 0.99 16.3 136
1.32 456 0.34 3.21 0.33 24.5 133
2.14 546 0.77 4.77 2,41 32.4 131
2.24 457 0.56 3.32 1.55 b55.2 128
1.14 166 0.31 2.84 1.02 20.0 125
2.35 223 0.31 3.70 1.05 29.5 120
2.10 677 1.16 3.50 1.24 57.5 117
1.22 1588 0.46 2.47 0.90 21.7 117
2.25 221 0.40 2.59 0.85 16.3 114
0.71 688 0.57 1.32 0.70 50.9 112
2.15 563 0.83 3.58 0.54 12.4 109
2.30 266 0.71 3.95 1.28 24.2 103
0.31 409 0.80 1.26 0.70 24.2 102
1.47 146 0.40 2.3¢4 0.74 16.7 101
1.11 310 0.58 3.33 0.87 15.6 101
1.37 372 0.46 2.10 0.97 14.5 99
2,17 340 1.01 2.47 0.77 18.4 94
1.94 525 0.16 1.97 0.33 19.3 93
1.31 220 0.38 1.89 0.86 37.6 8l
1.38 846 1.36 1.72 1.32 30.9 76
2,70 251 0.71 1.60 0.44 19.2 75
2.25 36 0.28 2.84 0.59 17.3 72
1.20 2 0.46 5.22 6.05 34.7 65
1.38 551 0.8 3.22 1.63 30.9 63
1.94 359 0.49 4.56 1.10 23.5 63
2.04 427 1.01 4.93 1.38 27.0 62
1.62 561 0.92 3.04 1.79 31.7 60
1.40 333 0.61 3.08 0.82 20.7 55
3.36 338 0.74 5.67 2.03 31.2 52
Lz 12 0.55 2.22 0.69 13.8 46
1.10 68 0.31 5.13 4.73 271.2 45,
2,84 491 1.72 2.34 0.57 22.1 35
2.17 792 1.29 2,10 0.82 21.7 22
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Table 2. Comparison of correlation coefficients between soil chemical characteristics
and dry weight of tobacco leaves without fertilizer in pot and field experi-

ments.

Characteristics pH

T-N NOa*N NH,-N ﬁﬂjjﬁ OM PO, K Ca Mg

Dry weight
(pot experiments)

Dry weight
(field experiments).

0.292** —0.075 0.332** 0.189

0.404** 0.142 0.346™ 0.310™%0.409** 0.024 0.417** 0.197 0,044 0.221™*

0.307**—0.066 0.041 —0.067 0.294%*0.167
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B A% 5 4ol e R=0.444%q y=
5.1047 +18.0666 x,+ 2.6091 x, +5.3561 x, & 23]
g(E3). ‘

Table 3. Multiple regression equations
for dry weight of tobacco leaves
without fertilizer with pH,NOQ,
~N, Ca and grade index by prior

Crops.
n=87
Cl’é‘%{cascte“_ R Equation
pHCx, ) y =5.0147+18.0666x,
NO3-N(Cxy) 0.444*F +2.6091 x, +
¥ 2
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1. BK&iER, MBEE=, 3E 78:54-63 (1973).

2. Axley, J.H. and J.H.Hoyert. Toba-
cco Sci. April 17:58-60(1973).

3. Fox, R.H. Soil Sci. 27(6): 330-334



FAF ey Yol wosts EYS4 AR B 38y SHo| BT wuiel Y A P

(1979,

. Hong Ki-Chang, Do-Won Maeng,

Kyuma Kajutake, Furukawa Hisaso,
and Yoon-Soo Suh. KOREAN SOC.
SOIL. SCiI. FERT. 12(1):15-24(1979).

- WER, TR, &IF. BEREESGH 4

(1): 29-36 (1982).

- BOR, BXE, FLA, SBN BLIEE

18(2) : 156-160 (1985).

. HMPER, &FIF Bdk WA 12:163-170

Q977.

. & Bk BorEE 15:193-208 (1979).

9. &Mk, FRBk, EBR, FRE, BEX,

10.

1.

12,

13.

14.

HER, A%, BEE, 5N =Rk B
R AEIEE AT, FEEHEIDEE 5-99
(1983).

EENEY, SeEE), FEEIHGE 85:21
-30(1981).

FEE, T, BoUE, B 174):
371-374 (1984).

ok, HBR, HFER FHER, STH, B
EE BRASEEHLA, IEXKERN Rk
HERTIE (1984, 1985).

MR AR B

(1985).

Lolas, P.C., W. K. Collins, S.M.
Hawks,
W. Weeks., Tob. Sci. 23:31-34(1978).

Jr., Heing Seltman, and W.

15.

16.

17.

18.

19.

20.

2.

24.

25.

26.

i, BER FEE B 144): 174
-178 (1981).

BRERMATH. +EREER (LRI
2, HEFEERH 2 (1973).

Rice, C.W., and M.S. Smith. Soil

Sci. Am. J. 47:1125-1129 (1983).

Ryding, W.W., Tob. Sci. 22:97-98
(1978).

fRERE, TR 85:77-83 (198D.
Scarsbook, C. E., O. L. Bennett, and
R.W. Pearson. Agron. J. 51:718-720
(1959,

Sharpley, A.N. Soil Sci. Soc. Am.
J. 49:1010~1015(1985).

. HIEET, FUHER, e, &M WAAEE

17(1) : 30-40 (1984).

. BRfES EEKER KB B m N

(1980).

Stone, J.R., J.W.Gilliam, D.K.
Cassel, R.B. Daniels, L. A. Nelson,
and H. J. Kleiss. Soil Sci. Soc. Am.
J. 49:987-991 (1985).

R, EFRARS, BEFARCRAG 2
41-54 (1957).

Woltz, W.G., N. §. Hall, and W. E.
Colwell. Soil Sci. 68:121-128(1949).



