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Abstract

Two-year experiment was conducted to investigate the effect of phosphorous, lime, increa-
sed compost, and/or boron gpplication on the yield and quality of leaf tobacco grown in the
reclaimed land. The results are summarized as follows;

1) Compared to the conventional treatment, plants grown in the treated plots in the second
year showed much better growth and their yield components such as leaf area index and
unit leaf weight were much greater.



2) At the end of first year crop, the pH and amount of exchangeable cations in the treated
plots reached those in mature soil, but the amount of organic matter and of available pho-
sphorous were still below those of the mature soil. Application of additional compost was
more effective in enhancing soil fertility than was additional phosphorous application.

3) The yield of tobacco grown in the second year was 15—20% higher in the treated plots,
compared to conventional plot, with high statistical significance.Though the quality of leaf
tobacco was not significantly different among treatments, the increase of 3—7% was obtain-
ed in the treated plot. The highest total income(yield x price/kg) came from the plot treat-
ed with additional compost and phosphorous application (adjusted at 3% level on the basis
of phosphorous absorption coefficient), which produced 34% more than the conventional

plot.
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Table 1. Physico-Chemical Properties of the Reclaimed Land used for the Experiment

Particle size distribution (%)

Soil VCS €8 MS FS8 VFS Silt Clay Texture Cc5 FS Silt Texture
0
' .95- ,10- .05- .002 (U.S.D.A))2- 2= L 02- (Int)
2-1 1-.5.5-.25
V100 .05 002 mm 0.2 .02 .002
Surface soil 3.6 7.4 8.4 8.0 3.4 43.4 25.8 L 20.6 26.3 27.3 Sie
Sub soil 54 7.0 7.4 8.0 3.8 41.0 27.4 CL 21.2 22,4 29.0 Sic
VCS : Very coarse sand F 5 : Fine sand
CS : Coarse sgnd VFS : Very fine sand
MS : Medium sand
T-N Ava. PAC* OM. C.E.C. Extractable cations
pH(1:5) :
P.0, (me/100g)
H:0 n-KCZ % ppm mg/100g % me/100g Ca Mg Na K Al Fe Mn B
4.5 3.8 0.03 4.0 540  0.38 7.9 4.0 0.47 0.14 0.27 18 40 27 0.03ppm
4.7 3.9 0.4 - 520 0.37 8.1 4.7 0.48 0.13 0.27

* Phosphorous absorption coefficient
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Table 2. Treatments

Treatments N P.O, K,0 Lime Compost
ke /10a ke /10a kg /10a kg /10a kg /10a
1. Control 12.8 19.3 25.7 - 1,200
2. NP,K+Lime+Deep ploughing (20cm) ” 17.9 ” 473 #
3. NP,K+Compost+Deep ploughing ” ” ” - 2,400
4. NP,K+Compost+ Boron+Deep plouging ” o # - ”
5. NP,K+Lime4-Deep ploughing ” 35.8 ” 473 1,200
6. NP,K+Compost+Deep ploughing ” ’” ” - 3,400
7. NP, K+ Compost+ Boron+Deep ploughing ” o ” - ”
8. NP,K+Lime+Deep ploughing ” 53.7 ” 473 1,300
9. NP,K+Compost+ Deep ploughing ” ” ” - 2,400

10. NP,K+Compost+Boron+Deep ploughing

#” ” ” — ’”r

P,: 1.5% for absorption coefficient of phosphorous

P.:3.0% ”
P, 4.5% #
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_40_



Table 3. Growth Status at 70 Days after Transplanting (1978, 1979, cm)

Plant height

Largest leaf

Treat No. Length Width

1978 1979 1978 1979 1978 1979
1 173.9 169.4 66.0 65.0 34.3 30.6
2 173.1 173.5 59.3 65.6 29.0 31.5
3 174.7 175.3 62.7 68.0 32.0 31.3
4 178.3 176.1 65.3 67. 32.6 32.0
5 176.7 174.9 62.8 67.3 30.7 33.5
6 182.6 183.1 71.0 70.5 4.1 3.0
7 173.7 181.7 69.1 72.5 34.4 32.4
8 176.9 176.6 68.4 68.1 32.5 31.2
9 178.1 180.4 66.9 67.2 34.4 34.0
10 177 .4 176.8 65.7 70.5 32.2 32.5
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Fig.1. Dry weight at different growing stages of the tobacco plants(1979).
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Fig.2. Amounts of mineral elements uptaken by a tocacco plant under thz different levels
* phosphate applied.
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Fig.3. Amounts of mineral elements uptaken by a tobacco plant under the
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Table 4. Up-take Rate of Applie;i Fertilizers at Three Growth Stages (%)

Nutrients N P,0, K,;0
Treat No. 25 50 70 25 50 70 25 50 70
1 9.7 33.0  34.7 1.2 5.9 6.1 5.1 21.3 21.9
2 7.8 35.7 40.6 1.2 5.6 7.2 2.7 24.8 32.9
3 10.7 4.5 49.1 1.2 7.9 8.1 5.7 28.0 41.9
4 11.0 47.4 49.4 1.1 7.6 7.7 4.6 29.9 36.9
5 6.9 39.3 42.3 1.0 6.6 7.0 3.4 23.4 34.2
6 - 7.0 42.5 48.4 1.2 7.0 8.5 5.1 27.7 40.7
7 9.3 40.3 51.4 1.5 8.0 8.7 5.6 28.5 44.6
8 10.1 37.5 39.6 1.5 6.6 8.2 3.9 26.4 37.0
9 10.0  44.2 54.6 1.7 8.1 8.5 6.6 30.2 37.5
10 10.4 41.6 49.5 - 1.8 7.5 8.7 8.3 27.6 36.5
Aet, il (K3 BREEEC 2 KA JER 708 A oll= #E 1.5%E 7} HREE A

o] B3 8%Astakel FIASE o, #Ek3
%+ MR- R R 7 8. 7% 2A At ¥
okoh, TFAOKIFIAZEL 8 3 i ER A A %
S o)™, B 3 % +HEADE B -7 3R AR B A}
44.6% 2 A A Foket

o}, EEFESe B ERKE

BREHS0R, 7082 A% FEME iEHet
T ES] BUERKE(Q,000cdEEzE(9) 22

thi 2w, 2ute| BEE= BEERo 52E
E Jebd glol £HERS AL Aol Hlet
Jehv HEEDS HEERCLE T A4 &
REEE 7 B EEEEN o)X FRS WK
ez o 4 glon, MUEEIES e &
3 BRERYS AT 4 8] ERe| H
A< AL AAH} AT HEEEAEY B
puoll Hel BUOEHEEST s fEe]gles,

FT) L F5ollA Rl P} FHEEBE  #REHHIE> EIBEED> BREHRES RS
508 H o] e FERES HRERY 2o, 2 Z
Table 5. Area and Leaf Weight in Dry Leaves (1979)
e— Factor
- . P,O; P;O 5 PgO;
*Sampling Control Lime Compost Boron
: Time 1.5% 3.0% 4.5%
Item )
Leaf area 50 11,222 ° 12,211 12,831 13,675 12,502 13,565 12,651
(em? /plant) 70 13,952 14, 883 15,248 14,516 13,598 16,588 14,462
L.eaf area 50. 2.36 2.57 2.70 2.88 2.63 2.86 2.66
index 70 2,14 3.13 3.21 3.06 2.86 3.49 3.04
Leaf weight 50 74.6 77.3 84.1 94.3 85.1 85.8 84.9
(g/plant) 70 96. 8 112.1 128.0 127.4 115.8 128.3 123.4
Weight 50 6.65 '6.35 6.57 6.93 6.81 6.32 6.72
{g/1000em?) 70 6.94 7.58 8.44 8.77 8.51 7.76 8.53

* Samples collected at 50 and 70 days after transplanting.
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Fig.4. Changes in chemical characteristics of the soil after treatments.
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Table 6, Ratio of Intercelluar Space*

(%, Fresh weight)

Treatment

. PgO; P;Os onl
: Control Lime Compost Boron
Leaf position 1.5% 3.0% 4.5%
from -top
57.0 T 49,1 54.4 58.2 52.2 49.0 60.6
65.9 51.6 565 59.2 56.0 49.9 61.4

* Samples were taken just before first harvesting.
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Fig.5. Changes in extractable basis of soil after treatment.
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Table 7. Changes in Several Chemical Properties of the Sgil after Treatment

ynstitvents C.E.C. P.A.C,
Act.Fe Act.Mn Act.B Exch. Al
year (me/100g) (me/100g) g
Treat 1st 2nd 1st 2nd 1st 2nd 1st 2nd st 2nd 1st 2nd
ppm ppm ppm ppm
Control 8.1 8.6 480 540 56 66 46 18 0.03 0,07 23 ‘
P,0s 1.5% 9.1 9.9 600 580 48 73 3 28 0.11 0,12 -
3.0% 11.3 11.6 740 660 93 128 41 23 0.08 0,15 -
4.5% 11.4 1.8 713 527 77 98 41 22 0.09 0,13 -
Lime 10.4 10.7 740 553 65 93 M 22 0.03 9,10 -
Compost 10.9 10.9 680 607 79 122 39 37 0.09 0,15 -
Compost+Boron 10.5 11.2 633 607 74 84 38 23 0.05 0,16 -
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Table 8. Chemical Pontents of Cured Leaf(1778) (%, day weight)

Components
P,0, K,O Ca0O MgO Crude Ash
Treatment
Control 0.64 3.16 1.43 0.63 12.07
P,0, 1.5% 0.54 3.18 2.18 0.74 14.72
3.0% 0.62 3.31 2.08 0.77 14.22
4.5% 0.66 3.4 1.97 0.84 13.25
Lime 0.53 2.94 2.18 0.68 14.21
Compost 0.67 3.19 2.00 0.80 13.93
Compost-+Boron 0.60 3.17 2.05 0.87 14. 04
Components Protein- P.N/ . o Reducing R.S/ R.S/
Total-N. Protein Nicotine / /
Treatment N T.N. sugar T.N -~protein
Control 1.55 0.64 11.3 4.00 2.25 10.30 6.65 2.56
P,0; 1.5% 1.60 0.60 8.6 3.75 2.05 11. 42 7.14 3.05
3.0% 1.53 0.59 39.5 3.89 2.10 11.24 7.86 3.05
4.5% 1.61 0.62 39.1 3.88 2.29 11.69 7.3 3.01
Lime 1.47 0.54 36.9 3.38 1.97 11. 50 7.82 3.40
Compost 1.66 0.62 38.8 3.88 2.26 11.52 6.94 2.97
Compost-+ Boron 1.55 0.65 40.0 4.06 2.22 11.32 7.30 2.79
#T.N. Total Nitrogen P.N.: Protein-Qitrogen

R.S.: Reducing Sugar

Table 9. Chemical Pontents of Cured Leaf (1979) (%. dry weight)

Components L
Total N Nicotine Ash, Red.sugar R.S./Nicotine
Treatment

Control 1.01 2.45 10,37 15.33 6.26
P.0s 1.5% 1.04 2.29 9.31 . 15.94 6.97
3.0% 1.14 2.41 9.38 15.29 6.34
4.5% 1.21 2.47 8.90 16.33 6.61
Lime 1.14 2.37 9. 06 15. 62 6.59
Compost 1.14 2.41 9.06 16.23 6.73
Compost+ Boron 1.12 2.40 9.31 15.71 6.55
BEE Y, & BRBE Qs ol &2 Sp- 4. KR S8 :
arrow?] TEd LA, 3 %EHE} H ek e] (ME, ME © NEd Held 2@EF
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HEY Yl WNERS SR A EE 7b INE

4 XT3 el 1 ERABRY NE-S HRE (182. 4kg/10a)
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