pH

redtop
1.2 ppm

33:37-47 (1991)

4,500~5,000 kg/ha

6,000 kg
pH
5.0
pH 55
McLean
2 ppm

12

@
2

4
17% 900 kg

pH pH 7.0

45 (23,24)

(14

7 ppm

14 ppm
(8,19)

pH

37

timothy

7.0

0269
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(Si0,) 15%

(10)

100 ppm
2 600 ppm
90~100 kg/ha

16 ppm

11%

1. CagTyp
2.CayT,
3. Cal>
4. CayTs
5. CapTg
6. CapT;
7. CaT,

(6,13)

(7,11,16,20,21,26,27)

10%
(30,31,32,33)

12% 5%

4~20% 11%
(18)

30%

1,000~4,000 ppm

160~240 kg/ha

6 kg

100 ppm 50 ppm
(1,2,3,18)
@ pH 5.3
1,200 ppm
7.1% 6,000 ppm
10 m? 12
6 kg
6 kg 2kg
2mi.
2m.t. 6 kg
2m.t. 6 kg

11%

(25,34,35,36,37)

100~400 ppm
460 ppm 66 ppm
24.8%
12
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8. CayT; 2mit. 6 kg 2 kg
9. CayTy 4 m.t.
10. CasT; 4m.t. 6 kg
11. CasT, 4m.t. 6 kg
12. CayT3 4 m.t. 6kg 2kg
67 7 19
24x21 cm  N-P,0s-K,0 54-60-100 kg/ha 11 2
AR
@
1IN (38) (15)
Walkley-Black Bray No. 1
S0,2 ® silicomolybdate
@ IN KCl 9
0.1N HCl
« )
560~575 ppm 2 4 733~788
ppm 885~993 ppm pH 4.9~-5.0 2
57-58 6.0~6.4 S0,”
89~133 ppm 2 116~167 ppm 4 126~166 ppm
19~26 ppm 2 30~34 ppm 4
29~34 ppm
(1018) 13.5~16.5 ppm 2
2.2~-35ppm 4 1.6~3.3 ppm
Cate Magistad  ©¥

2Al-clay + 3Fe(OH),

3Fe-clay + 2Al(OH)3
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Table 1. Chemical analysis for the soils of experiment plots at harvest time

) Water Exchan- )
Available Exchangable cations Extractable trace element
Treat- pH OM soluble geable
sments' P SO,2 SO, Al K Na Ca Mg Fe Mn Zn Cu
(1:1) (%) (ppm) (ppm) (Ppm)  (ppm) ppm ppm

1CaTy 49c** 29 80 98b* 22bc** 16.5a** 58 33 560d** 60 73a** 2.3 2.8bcde** 0.38
2CaT; 50c 28 74 133ab 19c 15.2a 55 32 568d 62 69 3.0 3.3abc 0.46
3.CaqT, 50c 28 85 99 20bc 13.5a 63 33 565d 62 67a 48 3.6ab 0.49
4.CaT; 50c 30 84 1278b 26abc 14.5a 66 34 575d 62 70a 35 4la 0.83

5C%T, 57b 29 91 116ab 34a 2.5b 61 36 733c 70 49 41 25bcde  0.69
6.CaT; 57b 30 90 156a 30a&b 3.5b 65 35 763bc 68 50b 5.0 24cde 0.77
7CxT, 57b 28 87 154a 34a 2.6b 60 34 788bc 63 47b 40 27bcde 0.65
8CaT; 58b 30 82 167a 33a 2.2b 53 34 788bc 73 48b 41 28bcde 0.68

9.Ca T, 6.0ab 31 80 149ab 34a 3.3b 50 35 885abc 72 42b 29 1l7e 0.64
10.Ca4T; 6.2ab 3.0 80 166a 34a 1.6b 53 34 918ab 77 38b 5.6 2.0de 0.81
11.CaT, 6.18b 3.0 92 126ab 29ab  2.0b 63 34 893abc 72 40b 59 3.0abcd 0.71
12.Ca,T; 6.4a 31 87 163a 30ab 1.4b 54 35 993a 66 38b 44 33abc 0.90

1Cay: no limestone, Ca,: dolomitic limestone 2m.t./ha, Ca,; dolomitic limestone 4 m.t./ha,

To: no trace element, T,: manganese 6 kg/ha, T,: manganese and zinc respectively

6 kg/ha, T3 manganese and zinc respectively 6 kg and copper 2kg per ha.

* **: Respectively significantly different at 5% and 1% levels by Duncan's multiple range test.

( ) 1( ) 0.25% 2,3, 4(
) 0.27% 0.28% 0.27% 5 9¢( 2 4 ) 026 0.28%
6 ( 2 ) 8 ( 2 ) 10 ( 4 )
11 ( 4 ) 12( 4 ) 31% 30%
( ) 1( ) 111 ppm 2,3,4( ) 110 ppm
95 ppm 105 ppm 5 9¢( 2 4 ) 111 ppm 90 ppm
7( 2 ) 78 ppm 8( 2 ) 69 ppm 10 (
4 ) 73 ppm 11 ( 4 ) 66 ppm 12 ( 4 ) 65
ppm
4 ( ) 0.105% 1, 2, 3 0073
0.068 0.078% 2 56,78
5( 2 ) 0.118% 7( 2 ) 0.12% 1

0.073% 4 9,10, 11,12 0.115% 0.108% 0.113% 0.125%
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1 0.073% 12 ( 4 ) 9 10 11
4
Table 2. Chemical analysisfor rice plants at harvest time
Treat- N P S SO, K Ca Mg Fe Mn Zn Cu Al?
ments' % ppm
1.CagTy 0.47 0.073de* 0.35ab** 4.9b* 1.95 0.25c** 0.09 318 179bc** 57bc** 3.9 111
2.CaT; 043 0.068e 0.35ab 5.8ab 198 0.27abc 0.08 326 320a 63bc 3.8 110
3.CaT, 0.46 0.078cde 0.32bc 6.0ab 1.85 0.28abc 0.09 309 296ab 102a 44 95
4.CaT; 0.47 0.105bcd 0.38a 55ab 155 0.27abc 0.08 308 24labc 77ab 4.5 105
5.CaT, 0.46 0.118a 0.27cd 5.6ab 190 0.26bc 0.09 336 119c 47bc 39 111
6.Ca,T; 0.46 0.088bcde 0.27cd 6.7a 1.88 0.3la 0.09 304 296ab 5lbc 4.0 96
7.CaT, 0.46 0.120a 0.27cd 6.1ab 1.88 0.29abc 0.09 334 274ab  95a 46 78
8.CaT; 0.44 0.083bcde 0.28cd 65a 193 0.3la 0.09 324 175bc 8lab 4.6 69
9.CayT, 0.42 0.115b 0.27cd 6.3ab 1.85 0.28abc 0.09 295 128c 41c 43 90
10.Ca4T; 0.46 0.108bc  0.26d 6.4a 190 0.3la 010 348 298ab 48bc 45 73
11.Ca4T, 0.49 0.113b 0.26d 6.5a 188 0.3la 0.09 324 208abc 56bc 4.8 66
12.Ca4T3 0.47 0.125a 0.27cd 6.0ab 1.88 0.30ab 0.09 291 203abc 55bc 4.8 65
Lxxx: SeeTable 1.
2 Sampled at panicle initiation stage.
1,234
0.32~0.38% 2 5 6, 7, 8
0.27~0.28% 4 9, 10, 11, 12
0.26~0.27%
(28,29)
« -~
1( ) 4.9% 2( ) 3( ) 4 (
) 58% 6.0% 5.5% 52 9(4 ) 5.6% 6.3%
6( 2 ) 8(
2 ) 10 ( 4 ) 11 ( 4 ) 6.7%
6.5% 6.4% 6.5% 5%
« ) )
2,6,10 3,7
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Fig. 1. (Front) Small amount of hydrogen sulphide in the soils only killed parts of rice roots to cause

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

chlorosisinstead of wilting. Theserice plants are difficult to return green even high rate of
nitrogen is applied. (Rear) No H,S in the normal soil, therefore rice plants are normally green.

( )

Parts of rice roots was killed by small amount of hydrogen sulphide appeared in the soil and turned
black in color and the rice plants were chloratic and retarded without wilting symptom (middle
and right,) and the left was normal plant.

Large amount of hydrogen sulphide had produced in the soil to kill most of the rice roots to cause
serious wilting of rice plants in the second crop as soil temperature was high.

Rice roots had almost completely killed by hydrogen sulphide and turned black in color.
()

()
Lead acetate-treated filter paper detected hydrogen sulphide in the paddy field and turned into

silver brown color (left), and the normal filter paper (right).

() ()

Fig. 6. The growth of rice plantsin the check plot (left) are apparently poor than those in the plot treated
with dolomitic limestone and manganese and zinc (right).
()
1( ) 97.3cm 5( 2 ) 100.4 cm 9( 4 ) 103.2cm
2( ) 99cm
3( ) 101.8cm 6 ( 2 ) 103 cm 7( 2 ) 103.1 cm
10( 4 ) 107.1cm 11( 4 ) 106.1 cm
4 ( ) 98.3 cm 97.3 cm
3 101.8cm 8 ( 2 ) 101.9 cm 12 ( 4
) 103 cm
4 10 11 12 19.0
188 185 (4 )
1( ) 70.3 5 ( 2
) 78.1 6 ( 2 ) 7 ( 2 )
746 750 8 ( 2 ) 784 5%
9( 4 ) 10( 4 ) 11 ( 4 ) 12(
4 ) 782 769 774 771 1 703

4 )



Table 3. Rice growth, yield, and yield components at harvest time

Tk e numbpe gane 000N —CCC st 00
tst ight kg/10m?
men @) perhill  paide (6 VOO | ione Ndex KGO
1.CaT, 97.3¢* 17.7ab* 70.3d* 850  24.8bc*  5.09de* 100.0 4.72f* 1.08
2.CaT; 99.0de 17.8ab 72.1bcd 869  254abc 506e 994 513de  0.99
3.CaT, 01.8cd 17.7ab 71.9bc 879  255ab  540cde 106.1 5.10e 1.06
4CaT; 983e 17.8ab 734abcd 848  251abc 5.42cd 1065 5.25de  1.03
5CaT, 00.4cde 17.8ab 78.1ab 893  257a 556bc 109.2 5.18de  1.07
6.Ca,T; 03.0bc 17.3b  74.6abcd 893  257a 5.7labc 1122 5.50abcd 1.04
7.CaT, 03.1bc 17.8ab 75.0abcd 874  255abc 5.68abc 111.6 5.67abc  1.00
8CaT; 019cd 184ab 784a 886  256a 5.55bc  109.0 5.39bcde 1.03
9.Ca;T, 032bc 17.8ab 78.2ab 86.7 248bc 588 1155 5.74a 1.02
10.Ca,T; 07.la 19.0a  76.9abc 826  24.7c 5.64abc 110.8 5.82a 0.97
11.Ca, T, 06.1ab 188a  77.dabc 853  250abc 598a 1175 5.64abc 1.06
12.Ca,T; 03.0bc 18.5ab 77.1abc 86.2 25.1abc 596a 1171 5.32cde 1.12
land *: See Table 1.
5( 2 )257¢g 6 ( 2 )25.79 8(
2 )25.69 1( )248¢g 9( 4 )248g
10 ( 4 )24.79
3( ) 5.4kg/10 m? 4 ( ) 5.42 kg/10 m? 1( ) 509
kg/10 m?
5(
2 ) 5.56 kg/ 10 m? 9( 4 ) 588kg/10 m?
5 4 ) 11 12
5.98 kg/10 m*  5.96 kg/10 m? 17.5% 17.1%
1. 1976
2. 1976
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Effects of Dolomitic L imestone and
Microelements on the Growth and Yield of
Lowland Ricein a Strongly Acid Sand-Shale
Alluvial Soil?

Ching-Fang Hsieh?

ABSTRACT

This experiment was conducted in a strongly acid sand-shale alluvial soil at Yenho
Village, Chusan Hsiang, Nantou Hsien where rice blast and hydrogen sulphide toxicity
were often causing very serious growth failure of rice. The common yield of rice was
about 4,500 - 5,000 kg/ha in this area.

It was found in the experiment that soil treatment of dolomitic limestone had the
following advantages for improving the above acid soil: (1) Very significantly lowered
down the exchangeable aluminum and extractable iron in the soil and promoted the uptake
of phosphorus by rice plants. (2) Significantly promoted the conversion of the different
form of sulfur compound or element into less soluble sulphates and very significantly
reduced the uptake of sulfur by rice plants, and thus decreased the chance of the toxicities
of sulfur in rice plants or hydrogen sulphide on rice roots. (3) Very significantly increased
the soil exchangeable calcium and water soluble silica, and thus very significantly
promoted the uptake of calcium and significantly increased the uptake of silica by rice
plants, and therefore rice plants were better in growth.

The uptake of calcium, silica, and phosphorus by rice plants tended to be higher in
the simple treatment of microelements, but it was not statistically significant. However,
combined treatment of microelements and dolomitic limestone significantly increased the
uptake of the above three elements, and the rice yields were also better, especially the
highest yield, 6,000 kg/ha, was obtained in the treatments with 4 ton dolomitic limestone
plus manganese and zinc or plus manganese, zinc and copper. This yield was 17% or 900
kg/ha higher than that of the check.

Key words: acid soil, lowland rice, limestone, microelements.
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