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Variation of Agronomic Characters in Burley Tobacco Cultivars
according to Plant Density and Fertilizer Levels

II. The Effect of Fertilizer Level on Plant Type

Han Seo, Koo
Suwon Experiment Station, Korea Ginseng and Tobacco Research Institute

ABSTRACT : To investigate the factors of the improvement of cultivation methods accor-
ding to the plant type, three Burley tobacco cultivars were done. Experiments on the
variability of plant type and factors representing the productivity and quality of the culti-
var were subsequently carried out in relation to different fertilizer levels. Results are
summarized as below.

Use of more fertilizer resulted in hlgher plant helght and longer leaf length but smaller
mean leaf mclmatlon(MLI)

The horizontal leaf area distribution became greater in parts distal to the stem and
the vertical leaf area distribution became greater in lower half than in upper half as
the amount of fertilizer applied was increased. Br. 49 was the largest but Br. 21 and
NTN 77 were similar with respect-to both CGR and NAR. The yield was greater in
larger MLI cultivars. _ ‘ '

These three characteristics became greater when the tobacco were heavier in the culti-
vars of larger MLI and increased with higher amount of fertilizer. Harvest index became
greater as the amount of fertilizer decreased but not significantly. differ among the culti-
vars. Total nitrogen content and nitrate - form nitrogen content were greater, more amount
of fertlhzer, and larger MLI cultlvar plots. Total nitrogen content was higher in upper
leaves. ‘ .

. The ﬁlling-powe.r of tobacco leaves decreased but combustibility of leaves showed not
significant trend as fertilizer ai)plication level increased.
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Table 1. Change of growth characteristics at topping of three tobacco cultivars affected by three
nitrogen application level.

Amount Plant Mean The Largest leaf Mean area Leaf
Cultivar of nithen height internode Length i Shaoe of a single area
applied length Corn) ‘?lcm o d(le)x lea}f index

(kg/10a) (cm) (cm) (cnt)
Br. 21 140 1329 4.27 458 218 047 642 349
' 175 136.5 442 46.9 22.8 048 684 3.72
22.5 136.2 4.36 486 225 0.46 761 4.14
Mean 136.2 4.35 47.1 224 047 696 3.78
Br. 49 14.0 110.1 3.38 50.7 254 048 555 317
17.5 1152 3.53 52.6 26.3 047 581 3.36
22.5 1215 3.36 52.8 26.3 0.50 675 391
Mean 115.6 351 52.0 26.0 049 604 3.78
NTN 77 14.0 152.7 4.52 519 220 0.45 507 4.90
175 157.2 4.26 52.3 252 0.46 570 5.07
22.5 170.3 432 56.5 273 047 585 5.14
Mean 160.1 4.37 53.6 24.8 0.46 554 5.04

Table 2. Change of growth characteristics at maturing three tobacco cultivars affected by three
nitrogen application level.

Amount The largest leaf Mean area Leaf Leaf
Cultivar of nitx:ogen Length Widih Shape of a single  inclination area
applied (em) (cm) index leazf index
(kg/10a) (emt) )
Br. 21 14.0 46.8 21.8 0.46 655 35.1 3.57
175 43.6 2238 047 700 33.0 3.84
225 49.0 225 0.46 795 328 4.32
Mean 48.1 224 046 717 336 391
Br. 49 14.0 51.8 254 0.49 608 39.8 347
175 53.7 263 0.49 623 370 3.56
225 55.0 26.3 048 760 354 4.30
Mean 53.5 26.0 0.49 664 374 348
NTN 77 14.0 51.9 220 045 572 45.1 499
17.5 53.7 25.2 047 650 425 507
225 57.3 273 047 839 40.6 5.52
Mean 54.3 24.8 0.46 687 42.7 5.19
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Fig. 1. Change of plant pfofile at maturing stage of three tobacco cultivars affected by three
hitrogen application levels.. , :
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Tabie 3. Change of growth characteristics at topping stages of three tobacco cultivars affected by three

nitrogen application levels.

Amount Leaf Crop Net Dry Dry
Cultivar nitrogen area per growth assimilation  weight weight of
applied plant rate rate of leaf whole plant
(kg/10a) (cm) (g/m/day)  (g/m'/day) () (2)
Br. 21 14.0 12825 12.8 0.74 65.0 142.3
175 13671 138 0.76 69.3 152.9
227 15214 15.6 0.81 72.7 171.6
Br. 49 14.0 11649 14.0 099 70.0 153.0
175 12348 138 091 770 152.0
227 14369 147 0.87 855 161.3
NTN 77 14.0 14666 16.5 0.89 95.0 2074
175 14957 18.9 1.00 100.1 236.7
227 15215 21.0 0.99 103.5 261.8

Table 4. Change of growth characteristics at maturing stage of three tobacco cultivars affected by three

nitrogen application levels, .

Amount Leatf Crop Net Dry Dry Harvest  Yield
Cultivar nitrogen  area per  growth  assimilation  weight weight of Index
applied plant rate rate of leaf whole plant
. (ke/10a) (cm)  (g/m'/day) (g/m'/day) () €2 (kg/10a2)
Br. 21 14.0 14779 4.05 0.14 70.0 161.7 433 190
175 16647 6.83 0.16 74.0 185.5 39.8 201
22.7 17934 441 0.13 80.5 192.7 417 219
Br. 49 14.0 14553 4.95 0.18 75.0 176.7 424 204
175 15940 514 0.37 78.0 195.7 39.8 212
227 18338 520 0.34 873 215.0 40.6 237
NTN 77 14.0 15435 3.86 0.18 97.0 226.2 42.8 263
17.5 17823 4.73 135 99.7 . 2415 41.2 275
227 21315 821 0.44 107.2 269.9 39.7 291
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Table b. Change of total nitrogen and nitrate — N content of cured leaf of three tobacco cultivars affected

by three nitrogen application levels.

Stalk Contents Br. 21(kg ; N/10a) Br. 499(kg : N/10a)  NTN 77(kg s N/10a)
position (%) 140 175 227 140 175 227 140 175 227
Lugs  Total-N 265 208 200 240 254 271 215 261 317

NO;-N 005 005 014 059 030 030 003 038 047
NO, - N/Total - N 220 284 7.00 247 1181 1107 1500 1460 15.10
Cutter  Total—N 240 228 289 327 289 369 369 355 303
NO;-N 004 005 011 017 017 020 024 030 040
NOs - N/Total - N 204 254 587 850 599 547 643 870 1340
Leaf Total - N 319 272 236 401 380 396 408 415 450
NO;-N 004 005 005 010 015 011 010 017 027
NO; - N/Total - N 153 213 250 249 395 278 242 422 602
Tip Total - N 403 394 429 460 453 463 495 565 548
NOs-N 005 005 008 011 009 012 013 028 029
NO; - N/Total - N 124 150 205 259 214 274 267 497 531
Whole  Total - N 307 376 264 357 344 367 372 391 413
leaf NO,~ N 005 059 0.0 027 023 027 019 029 033
NO; ~ N/Total - N 166 213 278 762 649 494 535 740 811
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Table 6. Physico - chemical properties of cured leaf of three cultivars affected by three nitrogen

application levels.

Amount of Total Total Filling" Combustibility * *
Cutivar nitrogen alkaloid nitrogen power

(kg/10a) (%) (% (ce/g) (min.sec/3cm)

Br. 21 14.0 2.65 3.53 543 6'04”

175 294 3.59 5.86 6'08"

22.7 3.24 4.03 5.56 611"

Mean 2.94 3.72 5.61 608"

Br. 49 14.0 2.61 361 515 6'23"

175 2.85 3.51 578 615"

227 3.23 407 5.26 667"

Mean 2.90 3.73 540 611~

NTN 77 14.0 2.39 3.32 548 615"

17.5 2.58 3.89 5.27 620"

227 3.23 3.89 527 620"

Mean 2.90 3.65 544 6'06"

* 1 12% Moisture level * 3k | 10% Moisture level

...51_



T

4 £

AlH] Zel] WhZ BurleyE2) 2P W3 E 795 uxt
Holg)E wfo] 2¥0] & 3528 FA8T, Al
HFES YT, BET, S0 T2 8l 289 o),
A B FAE AR v 2 ZAE g okEd
E# 2ok AN E Tk w230 473 A
RAT BEAALES FolHm FHAY R
= E706A W oA g, FHEXE 4
AZH g FeM o HolHT)

CGR ¥ NAR< Br. 497} 21 Br. 213 NTN 77&
Bl8le] %o A =7 2 Z2(NTN 77 ) Br.
49 Br.2D) ¥FE Zltd), o) A7 §4e 2%
FHE o Azer AYF 2 FPAEFL Hy7
BA RS} & EF5 952 AZh

AALTEN AN AL S S0 o =
olF il FAAEZL & FFole4T dEERE Hd
AT FYQM =sta, AL FHES
s gl A sstoh AlEF Fobel wEbA REQLS
ol AFgo|Ren dide AHFED F

R A% AN
E#nEd

1. Atkinson, W.0., G.B. Byers and J.E. Fuquo. Tob.
Sci. 15 ¢ 7-13(197D).
2. Atkinson, W.0. and J.L. Sims, Tob. Sci. 15 * 63 - 66

(1971).
3. Atkinson, W.0. and ]J.L. Sims, Tob. Sci. 17 : 175—
176(1973).

. Campbell, .S, JF. Chaplin, D.M. Boyette, CR.

Campbell and C.B. Crawford. Toh. Sci. 26 : 66 -
69(1982)

. Gupton, C.L. Tob. Sci. 25 : 77 - 80(1982).

6. JIIKIBK, 2% BIF. L. 29 40-41(19

10.

11.

12,

13.

14.

15.

_.52_

71).

. Kim, S. B., HK. Choo and Y.T. kim. Korean Soc.

Tob. Sci. 8(2) - 17(1986).

. Link, L.A. and T.R. Terrill. Tob. Sci. 26 : 81 -84

(1982).

., Min, YK, Y.S. Ban and ].D. Lee, J. Korean Soc.

Tob. Soc. 1(1) : 14 - 20(1979).

BHE=, EEBR, AKKEX IR 79
. 44 -52(1978).

FRIEE, I, N EETTE. 25 96 - 98(19
63).

PEA, THEsET, EZZWE 83:72-82
(1980).

HEMA, EEARRK BRE T2 R 20
17 - 33(1976).

Peedin, G. F., RL. Davis and HF. Ross. Tob.
Sci. 23 : 143 - 147(1979).

Ryu, JH, D.S, Kim, C.S. Han and K.S. Lee. ].
Korea Soc. Tob. Sci. 1(2) : 111 - 119(1979).

. Tokitsu, T. and T. Tsukamura. Bull. Okayama

Tob. Expt. Stn. 17 © 22 - 32(1959).

. Tokitsu, T. and T. Tsukamura. Bull. Okayama

Tob. Expt. Stn. 17 © 33 - 42(1959).

. FIHERS, B, MRE #~32HW9E 801 52-

56(1979).



