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Abstract

This experiment was conducted to investigate the effects of fertilization level, additional dressing time
and form of nitrogen on the growth and formation of Alkaloid in flue-cured tobacco, The results are abstr-
acted as follows.

Length and width of harvested leaves, area of a leaf, leaf area per plant, number of harvested leaves,
weight of a leaf, and leaf weight of a plant were larger in the NO.— N plot than NH.-N plot.

Length, width and area of the middle leaves increased by additional dressing on 7 days before topping,
but the dry weight per unit leaf area of those was decreased.

Leaf shape was broaden in additional dressing plots in comparison with 100% of basal dressing plot, but
there is no difference among the additional dressing plots. And the smallest leaf shape index was shown at
upper leaves in 100% of basal dressing plot.

Leaf weight of a plant was the highest in 12kg /10a plot among NO.~ N form and in 9kg/10a plot
among NH.-N form.

Total Alkaloid content was higher in NH.-N plot between fertilization forms, and highest in 15kg / 10a plot
among fertilization levels and at the position of middle and upper leaves in the plot of 7 days before topping
among additional dressing times.

& B Pl EREIn] EFoL LB Bl Boid
oh. EFH e = H 0 EFRET &S £F
FFET Eme) £ e GE =2 Aol ek BFgEel A maie] X 2elA £7
HESL vA< BEET EHHKeloh v Fel2 BEdche WS wilod, made
el o] EREEA At olnl Wl BEL o $Rch o el mapEnRe] B502 Y
Fol Areb rpwpms o e ERE OB AEEC B BE BEEle dos 474=A &
BERMA Xy RSz Rigs EFc A2 & Aol BAMAE —He Bk ek sh5iel
e BT o] SRS T A olzal = ERITELS] e ERoF o) AFY @



FRRE - FHE

ol FEER HEL vuA 2 Elior *#mam,
‘%‘ S1E 20 ) ol -‘3]__7__5]""‘:] we s vl gloh. Dawsons)
EEDHA = NH ~NE& 683 sk NO, -N
BT el G o|TEFL Fou} 4F
< RBEE +  drlk

rlo ofn

of R whe} oloh 2L A
T e

Lok dRr2el S Aol PIEY HE AL B
7 S BRRERE o] Lol oAkl ER %

PrEdl A< #Omrke] SXIONS) ks 9 E#
o] PEETIREST shelo] A£F W G BolE AR

vlAE HEE Wolna) Eetw o kxR
2 QAgolol Wi&ahe vholx),

¥ %

Bk

HicksE- #admfie 2 e 1/1,500a potel] =H&
o g BfbHS FAl BB LS [FRsY MV 4
KHE, GBICESH 4 kMY ERMES 2kEoz @
kel 4°X 2EREH O Tk

Characteristics of the experimental soil

Chemical characteristics

pH c.Ecl oM T-N Available Exchangeable Cation
. o KCl P: Os (me/100g) Total
' - (me/1008) [ (95) (%) .
(1 :2.5|1 :2.5 (ppm) K Ca Mg Na Cation
5.6 4.9 4.75 0.81 0.08 63.7 0.18 1.24 0.27 0.02 1.71
Physical characteristics (U. S. D. A)
Particle V.C. § C.§ M. S F. S V.F. S Silt Clay Text
. e
size(mn) | (2-1) | (1-0.5) [(0.5-0.25){(©0.25-0.10) [0.10 0.05) |(0.05-0.002) | 0.002 extur
% 5.4 18.6 32.1 12.0 4.8 14.8 12,3 S. L
Experimental design
Factors 1 2 3 4
Amount of nitrogen(N) 6 kg / 10a 9 kg / 10a 12kg / 10a 15kg / 10a

Additional dressing (T)

time (T.)

dressing 40% on

(T.) Basal dressing 100%
Basal dressing 60% + Addjtional
dressing 40% on 7 days before topping
Basal dressing 60% - Additional
dressing 40% at topping time

Basal dressing 60% — Additional

7 days after topping

Nitrogen form (F)

Nitrate— N (NaNo:)
Ammonium— N ((NH.). SO.)
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Fig. 1. Growth of stem
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Table 1. Number of size, shape and area of the harvested leaves

Treatments Leaf Leaf size (em) Leaf area(cnf) No. of
position Length Width W/L| A leaf | A plant hga;\y;sted
Amont of 1 L 39.9 19.4 0.48 788 9, 698 13.13
nitrogen M 47.3 18.8 0.40 894
U 44.1 15.6 0.35 697
2 L 41.8 18.8 | 0.45 802 8, 986 12.88
M 46.0 16.9 | 0.37 789
U 39.0 13.3 | 032 | 535
3 L 43.9 21.1 | 0.48 963 10, 087 13.00
M 46.5 18.5 0.40 879
U 42.1 14.6 | 0.34 623
4 L 39.8 18.1 | 0.46 733 7,685 11. 00
M 45.9 18.3 | 0.40 855
U 37.9 13.2 | 0.35 516
N L 41.7 19.3 | 0.46 827 8,893 12.25
gid;:‘i‘;:‘lﬁme M 45.2 17.2 | 038 | 791
] U 39,2 126 | 0.32 524
2 L 41.5 18.9 | 0.46 812 9,682 12.75
M 48.2 19.3 | 0.40 941
U 42.0 14.0 | 0.33 595
3 L 41.4 19.6 | 0.47 830 9,005 12.75
M 46.0 18.3 | 0.39 842
U 40.4 4.7 | 0.36 600
4 L 40.8 19.7 | 0.48 815 8,876 12.25
M 46.4 17.9 | 0.38 843
U 41.6 15.4 | 0.35 652
Nitrogen L 45.9 22.2 | 0.48 1032 11,932 13.94
fortn M 51.2 20.1 | 0.39 1033
U 4.7 155 | 0.35 699
2 | L 36.8 16.6 | 0.45 611 6, 297 11. 06
M 4.7 16. 1 0.39 675
U 36.8 12.8 | 0.33 487
Mean L 41.4 19.4 | 0467 | 8216 | 9,114 12. 50
M 46.4 10.1 | 0.390 | 834.2
U 40.7 14.2 | 0340 | 5928
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Table 2. Leaf weight and ratio of dry matter
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Leaf Weight per unit leaf area Weight of 2 leaf

Treatments osition e e % of dr % of dr
P Fresh Dry moatter Y| Fresh (g) { Dry(g) r:atter y

Amount of 1 L 532 111.0 21.01 20.9 3.07 14,63

nitrogen M 478 121.1 25.46 22.7 3.42 15. 38

U 514 120.0 23.48 18,7 2.74 15.25

2 L 508 102.9 20.30 21.8 2.88 13.63

M 487 135.8 27.86 21.2 3.51 16. 88

U 556 128.9 23. 60 15.4 2.29 15, 50

3 L 520 92.9 17.73 27.8 3.42 12,50

M 490 111.1 23. 14 23.2 3.37 15.00

u 511 111.6 22.30 18. 3 2.62 15, 00

4 L 548 98.3 | 17.8¢ | 21.1 268 | 12.25

M 574 116.0 20. 54 25.2 3.55 14.13

U 627 - 110.9 18. 08 15.6 2.24 14. 63

Additional 1 L 532 106.9 19, 98 24,5 3.12 13.38

dressing time M 502 137.5 27.78 21,5 3.65 17. 38

0f 544 126.0 23.41 14.8 2.40 16, 88

2 L 531 100.9 18.99 22.4 2.94 13.00

M 490 104.6 21.65 24. 4 3.43 13. 88

U 504 116.5 23.60 16,3 2.45 15.13

3 L 520 102.5 19.83 23.5 3.14 13.38

M 530 116.4 22,36 23.3 3.33 14. 50

U 572 115.1 20.55 17.9 2.44 13.88

4 L 526 94.8 18.09 22.2 2.84 13.25

M 507 125.5 25,21 23.1 3.44 15. 63

U 588 113.8 19. 89 19.0 2.58 14. 50

Nitrogen 1 L 529 107.3 20. 48 3.0 3.96 12.88

form M 484 119.5 24. 94 28.0 4.15 15.00

U 538 112.5 21.38 19.8 2.76 14.19

2 L 525 95.2 17. 96 15.2 2.06 13. 63

M 532 122.5 23, 56 18.1 2.77 15, 69

U 566 123.2 21.35 14.2 2.18 16. 00

Mean L 527.0 101.3 19.22 23,04 3.01 13.25

M 507.3 121.0 24.25 23.07 3.46 15.35

U 552.0 117.9 21.76 17.00 2.47 15. 10
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Fig. 2. Leaf weight of a plant
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‘Tables 3. Total alkaloid

% Total alkaloid (%)
e
Treatm'emtm" Lower Middle Upper
Amount of 1 2.02 2.65 3.61
nitrogen 2 2.12 2.37 3.75
3 2.36 2.79 4.00
4 2.67 | 3.32 4.47
Additional 1 2.39 2.85 4.07
dressing time 2 2.53 3.34 4.35
3 2.18 2.76 3.99
4 2.07 2.18 3.42
Nitrogen 1 1.74 1.98 2.75
form 2 2.84 3.58 5.16
Mean 2.29 2.78 3.96
= &
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