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Effects of Planting Density and Fertilizer Level
on the Growth,Yield, Quality and Nitrogenous
Compounds of Burley Tobacco

Sang Beom Kim*, Chul Soo Han* and Lk Sang Ryu**

ABSTRACT

Under the different conditions of planting density and compound fertilizer level, some agronomic and chemi-
cal characteristics of burley tobacco were investigated from 1982 to 1984,

Leaf area and dry leaf weight per plant, crop growth rate, relative growth rate and net assimilation rate for
40-60 days after transplanting were higher with increasing plant spacing and fertilizer, but leaf area index was
lower with increasing plant spacing. At topping stage, the leaf size was increased with increasing plant spacing
and amount of fertilizer applied and the stem diameter was increased by increasing plant spacing.

Leaf area, leaf weight per plant and weight per unit leaf area of harvested leaf were higher when plant spacing
and fertilizer increased. It was estimated that the optimum plant spacing was 105cm x 34cm and level of com-
pound fertilizer (N-P, O4-K, O = 10-10-20) was 263kg/10a for high yield.

There were trends toward increase the contents of total alkaloid and total nitrogen with increasing plant
spacing and fertilizer application. There was significant positive correlation between plant spacing and total
nitrogen, and between fertilizer application and total nitrogen.

The plant spacing of 105¢cm x 35 to 40cm and 227.5kg/10a of fertilizer level may be profitable for farm

economy and the low nitrogenous leaf.
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Table 1. Design of experiment.
Fertilizer® level
F,; 175.0kg/10a

Planting density
D, ; 105cm x 30cm

(3,175 plants/10a) (Control)
D, ; 105cm x 35cm F, ; 227.5kg/10a
(2,721 plants/{10a) (Control+30%)
D3 ; 105cm x 42cm F3 ; 280.0kg/10a
(2,268 plants/10a) (Control+60%)
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Fig. 1. Changes of leaf area and weight of dried
leaves per plant from 30 to 60 days after
transplanting.
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Table 2. Leaf area index (L.A.L), leaf area ratio (L.A.R.), crop growth rate (C.G.R.), relative growth rate
(R.G.R\) and net assimilation rate (N.A.R.) of leaves at 30 to 60 days after transplanting.

P‘“"“":"‘“‘“V LAL LAR.(cm?/g) CG.R.(mg/plt.day) R.G.R.(mg/g.day)  N.AR.(mglem’. day)

an

fertitizerlevel 30 40 S0 60 30 40 50 60 3040 4050 5060 3040 4050 5060 3040 4050 5060
Dy Fy 037 124 329 483 230 208 213 214 1365 2990 2240 131 96 38 061 045 018
Dy F, 037 1.8 350 569 243 207 204 207 1325 3590 3270 133 110 47 060 053 023
D,Fs 039 144 345 565 222 208 191 210 1630 3500 2400 136 96 35 064 048 0.17
Dy Fy 032 102 307 407 236 196 212 192 1420 3400 2460 135 102 38 064 050 0.9
D, F, 033 130 339 470 228 216 198 202 1675 4060 2280 142 104 31 0.64 051 0.5
DyFs 036 1.11 307 469 226 202 218 206 1430 3160 3190 123 94 48 058 045 023
D, F, 032 100 276 4.12 243 214 203 198 1480 3930 3180 127 107 43 056 051 021
DsF, 035 091 271 417 236 209 221 201 1255 3480 3770 107 104 53 049 048 025
D;3Fs 030 086 275 436 233 211 195 190 1220 4430 3890 115 125 49 052 062 025
D, 038 129 341 539 232 208 203 210 1440 3360 2637 133 101 40 062 049 0.19
D, 034 1.4 318 449 230 205 209 200 1508 3540 2643 133 100 39 062 049 0.9
D, 032 092 274 422 237 211 206 196 1318 3947 3613 116 112 48 052 054 024
F, 034 109 3.04 434 236 206 209 201 1422 3440 2627 131 102 40 060 049 0.19
Fi 035 113 320 485 236 211 208 203 1418 3710 3107 127 106 44 058 051 021
Fs 035 114 309 490 227 207 201 202 1427 3697 3160 125 105 44 058 052 022

Planting density : D,

Fertilizer leve}

;105¢cm x 30cm, D, ;105cm x 35¢cm, D3 ;105cm x 42cm

: Fy ;1750kg, Fp ;2275 kg, F3 ;280.0kg.
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Table 3. Growth characters at topping stage.

Planting density Plant Stem No. of Leargest leaf
and fertilizer level height diameter leaves Length Width Thickness
"D F,y 175.8cm 3.18cm 29.2 63.5¢cm 27.5¢m 0.405cm
D, Fy 176.6 3.18 28.9 64.0 269 0.372
D,F; 172.4 3.16 27.8 66.7 27.5 0.380
D, F, 172.8 3.38 28.3 63.9 27.5 0.369
D, F, 182.5 3.48 27.5 69.5 29.8 0.402
D, F;y 187.2 3.45 28.3 66.0 29.8 0.423
D;3F, 182.6 3.49 27.8 64.9 28.7 0.390
D;F, 182.9 3.43 28.6 69.1 30.4 0.394
D;F;, 184.7 3.45 280 69.1 30.4 0.416
D, 1749 3.18 28.6 64.7 273 0.386
D, 180.5 3.44 28.0 66.5 29.0 0.398
D, 183.2 3.46 28.1 67.7 29.8 0.400
F, 176.5 3.35 28.4 64.1 27.9 0.388
F, 180.7 3.36 283 67.5 29.0 0.390
Fa 1814 3.35 280 67.3 29.2 0.406
L.S.D. DL, FL NS 0.09 NS 2.5 1.2 NS
5% DqQ, FQ NS 0.16 NS NS NS NS
C.V.(%) 8.9 5.3 6.0 5.6 5.8 10.7
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Fig. 2. Influence of planting densities (Dy-D3) and
fertilizer levels (F;-F3) on the length and

width of seven leaves from the top at the

time of topping (Ty) and 14 days after
transplanting (Ty4).
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Table 4. Yield, quality and contents of nitrogenous compounds of cured leaf.
Planting density Yield Price Value Total Total
and fertilizer level per 10a Index per kg Index per 10a Index alkaloids  nitrogen
kg won 1,000 won % Y
D, F, 280.3 100 1,559 100 439.4 100 1.56 3.30
D, F, 308.6 110.1 1,625 1042 5036 114.6 1.93 3.25
D, F, 326.0 116.3 1,586 101.7 521.2 118.6 213 3.49
D, Fy 272.5 97.2 1,621 104.0 446.6 101.6 1.87 3.13
D, F, 336.5 1200 1,603 102.8 542t 1234 2.24 3.32
Dy F, 3236 1154 1,587 101.8 5145 117.1 1.89 3.56
D;F, 265.0 945 1,567 100.5 4179 95.1 2.26 3.45
D3 F,y 284.6 101.5 1,585 101.7  452.7 103.0 2.24 3.55
Dy F, 296.9 1059 1,680 107.8 500.0 113.8 2.14 3.85
D, 305.0 100 1,590 100 488.1 100 1.87 3.35
D, 310.9 1019 1,604 1009 501.1 102.7 2.00 3.34
D, 282.2 92,5 1,611 101.3 456.8 936 2.22 3.62
F, 272.6 100 1,582 100 434.6 100 1.90 3.30
Fy 309.9 113.7 1,604 101.4 499.5 1149 2.14 3.37
F; 315.5 115.7 1,618 102.3 5119 117.8 2.05 3.63
LS.D. Do, FL. 16.5 - NS - 39.7 - 0.27 0.22
5% D, Fo 28.5 - NS - NS - NS NS
C.V. (%) 15.1 - 6.0 - 19.1 - 19.2 13.4
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Table 5. Comparison of income and farm economy
among planting densities.

Planting  Value Labor Income
density per 10a Cost* (B) (A-B) Index
(A)
1,000won 1,000won 1,000won
D, 488.1 200.3 287.8 100
D, 501.1 171.8 329.3 1144
D; 456.8 143.3 3135 108.9

* Sum of labor cost which variable according to the
number of planting plants.

Table 6. Comparison of income and farm economy
among fertilizing rates.

Fertilizer Value Fertilizer Income
level per 10a Cost (B) (A-B) Index
(A)
1,000 won 1,000won 1,000won
F, 434.6 36.8 397.8 100
F, 499.5 46.5 453.0 113.9
F, 511.9 57.2 4547 114.3
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