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ABSTRACT

Effects of some mineral nutrients on the chlorine absorption by the plants, on the chemical constitu-
ents and physical properties of leaves were investigated under the paddy field and pot conditions.

The chlorine content of cured leaf grown in paddy field was high in iron and manganese application
groups and highest in combined application of iron and manganese.

Lime application inhibited the absorption of chlorine and increased the yield and quality of cured leaf,
and inhi_bi-téd the absorption of iron and manganese those causing the grey leaf, Lime application reduced

the leaf chlorine content and rate of muddy grey leaf by increasing the soil pH in acid soil.
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Table 1. Design of experiment

No. Treatment Remarks

Control Ca:Ca(OH). 200kg/10a
Ca P :CaH, (PQ,), 20 »
Cat+P Fe:FeSO,:7H, 0, 7 »
‘Ca+Fe Mn:MnO, 8 #
Ca+Mn B :NaB,0;10H,0, 15 ~
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Table 2, Contents of chemical constituents in top soil at different growing stage (.1984).

Date  Treamemt i O N AwP:OK Ca Mg Fe Mn B
(ppm) (%) (ppm)(me/100g) (me/100g) (me/100g) (ppm)  (ppm)  (ppm)

Ca group 5.91 1.8 0.11 9 0.66 5.06 2.02 1,832 14.9 0.8

P 5.15 11.9 0.10 136 0.79 4.07 2.15 1,886 33.4 0.53

May 10 Fe 4.95 12.5 0.09 74 0.66 3.4 2,10 2,309 35.9 0.64

. Mn 5.06 10.3 0.09 85 0.82 3.58 2.16 2,327 35.9 0.53

B 4.97 10.6 0.11 154 1.03 3.32 2.29 2,582 38.5 0.63

Ca 5.58 6.9 0.11 216 0.64 4.78 1.9 2,83 33.4 3.03

P 4.9 6.2 0.12 244 0.74 3.74 2.01 2,936 56.1 2.67

June3 Fe 5.36 8.8 0.1 170 0.67 4.25 2.13 3,150 46.3 2.05

' Mn 4.90 6.1 0,10 146 0.55 3.08 1.78 3,309 50.2 2.17

B 5.09 6.5 0.09 136 0.67 3.32 1.61 2,891 bH3.4 2.81

Ca 5.28 56 0,12 282 0.54 3.93 1.08 _3,709 26.3 1.23

P 5.08 5.6 0.12 273 044 2.91 1.40 3,505 36.1 1.07

June 29 Fe 4.98 6.1 0.13 260 0.60 3.07 1.38 3,582 38.0 1.15

Mn 4.78 6.6 0,12 266 047 2.79 1.34 3,286 32.2 1.03

B 5.12 56 0.11 222 0.44 3.14 1.43 3,668 30.0 1.37

Table 3. Changes of chlorine content in tobacco plant at different growing stage (1984).(%)

Leaf Stem : Roots
Treatment
May 10 May 22 June 3 May 22 June 3 May 22 June 3
Ca group 1.13 0.86 0.79 0.75 0.88 1.09 0.45
P 1.11 0.96 0.85 0.76 0.79 1.08 0.53
Fe 1.4 0.79 0.81 0.74 0.80 1.16 0.44
Mn 1.00 0.87 0.76 0.65 ©0.80 1.15 ©0.54
B 0.91 0.91 0.88 0.81 0.75 0.97 0.49
L.85.D.5% NS NS NS NS NS NS NS
% 17.2 14.2 17.6 19.5 13.2 14.9 21.9

C.V.
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Table 4. Contents of chemical constituents of tobacco leaves(1984).

Ca0

| N PO, K,0 MgO Fe Mn B
Date Treatment
(%) (%) (%) (%) (%) (ppm) (ppm) (ppm)
Ca group 3.84 0.69 5.40 1.25 1.00 1,076 128 8.0
: P 3.94 0.70 5,72 1.02 1.09 1,013 168 7.7
May 10 Fe 3.80 0.77 6.00 0.93 1.02 1,080 188 7.3
Mn 3.84 0.79 6.20 0.97 1.13 1,056 196 8.3
B 4.35 0.95 6.36 1.00 1.02 894 183 9.0
Ca 3.05 0.77 5.58 1.38 0.81 - 403 208 13.4
P 2.%4 0.86 5.4 1.24 0.78 442 212 15.6
May22 Fe 2.75 0.89 5.36 1.29 0.74 435 205 15.9
Mn 2.90 0.88 5.00 1.28 0.77 364 193 13.7
B 2.82 0.86 5.52 1.21 0.89 438 249 14.3
Ca - 2.59 0.88 5.72 1.81 0.82 700 261 6.2
P 2.75 0.96 5.52 1.21 0.76 658 332 5.4
June 3 Fe 2.59 0.85 5.64 1.46 0.77 685 322 7.4
Mn 2.80 0.79  5.60 1.53 0.87 623 350 6.5
B 2.82 0.87 5.76 1.55 0.92 644 321 11.3
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. Table 5. Chorine content of cured leaf at different stalk positions(1984). (%)
Treatment Lugs- Cutter Leaf Tips Average
Control _ ‘ 0.70 . 0.82 0.77 1.14 0.86
Ca 0.77 0.84 0.75 0.95 0.82
Cat+P ' 0.80 0.77 0.81 1.34 . 0.93 -
Ca+ Fe 0.89 0.84 0.88 0.97 0.89
Ca+ Mn 1.02 0.76 0.82 0.92 0.88
Ca+ B 0.87 0.81 0.80 0.69 0.79
P 0.73 0.67 0.92 0.99 0.82
P4 Fe 0.63 0.78 0.72 : 1.17 0.83
P+ Mn 0.72 0.76 0.98 1.01 0.87
P+ B 0.78 0.95 0.98 1.25 0.99
Fe 0.88 0.7 0.98 1.08 0.92
Fe+ Mn 0.93 1.08 1.12 1.48 1.15
Fe+ B 0.4 0.84 1.00 1.19 0.99
Mn 0.70 0.84 0.97 1.19 0.92
Mn+ B 0.83 0.86 0.95 1,12 0.94
B 1.04 0.97 1.03 0.95 1.00
L.S.D 5% 0.25 0.16 0.20 021 0.15

Ty 0.34 0.22 0.28 0.28 0.21
C.V. % 18.6 13.8 15.0 18.1 11.9
Ca group - 0.77 0.80 0.81 _ 0.97 0.86
P 0.73 0.79 0.88 1.15 0.89
Fe 0.86 0.86 0.94 1.18 0.96
Mn 0.84 0.86 0.97 1.14 0.95
B 0.88 0.89 0.95 1.04 0.94

59 : . . . .
L.S.D. % NS 0.04 0.13 | 0.18 0.09
1% 0.07 Q.ZZ 0.30 0.14
C.V. % - 10.8 6.0 8.2 13.8 6.1
AREm shgel, £ ATFAFNAE $44  ASTol R Asolgrh VATHE A
Lol G Ro|=ggoe] vlhk ¥ol ¥zt A Zkelut A&l wkE zol7b glglEb b &
& et oo A+ukzl HALTFIL w2, F4£ 43

ARG H2Feot TF dghed % +RA8Tol wged, AgTdEE M4
g, UAHEEAFT AL 2RO, §F(7.2%)0] BRI, FLAET (6.83%) ol
AgTHRE AASTA.62%) 0 ¥UT. T wskel SFID £ 32 AEEE S7H4
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Table 6. Contents of some chemical constituents of cured leaf (1984).
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Treatment  Total Total  P,0, K,0 Ca0 MgO Fe
elkaloid = nitrogen (g (%) (%) (%) (ppm)
Control 1.24 1.81 0.64 7.20 1.33 1.50 938
Ca 1.04 1.70 . 0.66 7.02 1.58 1.38 1,027
Ca+P 1.04 1.64- - 0.73 6.93 1.63 1.65 968.
Ca+Fe 1.02 1.62.  0.66 6.99 1.58 1.56 1,013
Ca+Mn 1.12- 1.58 0.63 6.48 1.48 1.38 1,277
Ca+B 1.10 1.48  0.62 6.99 1.45 1.35 1,219
P 1.28 1.76 0.64 7.15 1.18 1.35 1,042
P+Fe 1.35 1.69 0.65 6.78 1.11 1.41 1,173
P+ Mn 1.28 1.66 .  0.66 7.4 1.15 1.41 1,089
P+B 1.31 1.35 0.72 6.72 1.25 1.53 992
. Fe 1.04 1.46 0.69 7.59 1.22 1.65 1,127
Fe4Mn 1.55 1.57 0.68 7.77 1.20 1.86 1,076
Fe+B 1.52 1.59 0.62 6.90 1.16 1.80 1,101
Mn- 1.54 1.48 0.63 7.23 1.09 1.80 876
Mn+ B S 1.52 1.33 . 0.64 6.99 1.14 1.92 1,107
B 1.45 1.51 0.64 6.57 1.18 2.01 1,115
Lsp 3% 08 0.27 NS 0.99 0.17 0.51 NS
1% 0.87 0.37 1.37 0.23 0.72
C.V. % 297 13.2 12.1 8.4 18.2 17.7 19.4
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Table 7. Manganese and boron contents of
cured leaf (1984).

Manganese Boron
Treatment

reatmen (opm) Treatment (opm)
Control 732 Control 19.6
Mn 770 B 30.6
Mn+ Ca 450 B+ Ca 21.7
Mn--P 740 - B+P 17.5
Mn+Fe 974 B+Fe 3.6
Mn+B 646 B+Mn 26.0
L.S.D.5% NS 9.3
C.V. % 40.2 24.9
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Fig. 2. Changes of dry matter weight in

every element group at different
growing stage (1985).
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Fig. 3. Changes of leaf chlorine content in
every element group at different
growing stage (1985).
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Table 8. Chlorine content of cured leaf at different stalk positions(1985). (%)
Treatment Lugs Cutter Leaf Tips Average
Control 2.93 2.25 1.53 1.49 2.09
Ca 1.83 1.80 1.51 1.45 1.74
Ca+P 2.04 1.78 1.21 1.31 1.68
Ca+Fe 1.37 1.22 2.01 1.56 1.48
Ca+ Mn 1.99 1.73 1.63 1.35 1.72
Ca+B 2.05 1.79 1.42 1.39 1.70
P 4.07 2.41 1.21 1.28 2.15
P+Fe 2.4 1.67 1.33 1.35 1.71
P4+ Mn 3.35 2.17 1.28 1.18 1.99
P+B 2.28 2.10 1.72 1.36 1.4
Fe 3.18 2.13 1.47 1.45 2.02
Fe+Mn 3.14 2.15 1.15 0.99 1.8
Fe+B 2.62 1.99 1.41 1.24 1.83
Mn 2.68 2.11 1.%4 1.35 1.97
Mn+ B 2.63 2.23 1.45 1.36 1.95
B 2.43 - 2.15 1.49 1.39 1.92
Ca group 1.86 1.66 1.56 1.41 1.66
P 2.82 2.03 1.35 1.30 1.89
Fe 2.53 1.83 1.47 1.32 1.78
Mn 2.76 2.08 1.41 1.25 1.89
B 2.40 2.05 1.50 1.35 1.87

5% 0.66 0.31 0.17
L-S.D. 1% 0.91 0.43 NS NS 10.23
C.V. % 25.8 15.4 15.9 10.3 9.1
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Table 9. Iron, manganese and boron contents of cured leaf (1985). (ppm)

Treatment Iron Treatment Manganese  Treatment Boron
Control ' 226 Control 245 Control 17.5
Fe 337 Mn 366 B 64.7
Fed Ca 88 Mn+ Ca 123 B4+ Ca _ 49.4
Fe+P 222 Mn+P 386 B+P 62.1
Fe+Mn 317 Mn+Fe 319 B+ Fe 71.3
Fe+B - 21 Mn+ B 394 "~ B+Mn 64,3

5% 100 141 ' 17.2
L.S.D. .

1% 142 200 24,4
C.V. % 40.8 - 38.4 - 37.9

Table 10. Reflectance color of cured leaf
in every element group(1985).

Treatment L* a ¥t b ¥+
Ca group 45,31 6.22 18.33
P 43,64 6.76 18. 00
Fe 42.91 6.59  17.37
Mn 43.55 6.74 17.87
B 45.45 6.70 18.41

.- 5% - 2,32 0.52
. L.S8.D, NS
1% . 3.20 0.72

cC.V. % 4.6 6.5 4.8

*L : White (100) <> (0 ) Black
** a:Red (100) <« (-80) Green
***h : Yellow( 70) «(-70) Blue
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