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Table 1. Nutrient contents in straw of the brown spot incidence

affected and non-affected rice plant in western Taiwan

Bis N ‘ P K { Ca JMg Si0, Fe Mn Cu I Zn

hE | B P % A IREE B :

i’ =1 (%) (ppm)

1. % SRE B 075 0238 1636 0438 0168 321 113 198 63 43
2 2.FRH () fFmm AN 065 0168 1438 0325 0173 523 120 65 75 26
3. BR kR JRE MY 069 0216 1.625 0175 0180 4.80 140 95 75 40
4ETEH (E) fREm AL 068 0210 1.438 0238 0208 343 125 168 56 53
i 5. EE fAEE PR L70 0200 1734 0463 0214 965 170 275 15 39
fi B.2H 4K JEC 7SRl 085 0240 1.609 0300 0200 615 200 305 88 49
R 2 JREC B 085 0218 1719 0213 0199 495 100 1,815 81 50




8. [ s SR R 1.00 0.063 1.688 0.375 0.200 7.30 39 270 8.8 11
% 9.:& e FRIE R 0.87 0084 1.391 0.438 0.250 9.71 840 390 7.5 17
10. 25K SRIE REME 105 0095 1.547 0538 0250 825 420 318 63 20
11, L EB AL AW 080 0063 1.531 0463 0.250 816 670 500 69 21
73l 124585 R OREA 090 0081 1.828 0450 0239 1338 940 1075 88 23
13. gt iR B 1.10 0113 1.875 0.538 0.213 13.03 765 875 8.8 23
1438 # SRE B 1.04 0.088 1.594 0.450 0.200 7.46 110 1,115 6.3 22
7 | 15.3B%4m FRE RSN 049 0071 1813 0438 0145 891 100 90 63 2
16.# k3 fRE REM 054 0055 1.766 0438 0.148 969 105 1,425 B6 25
174 % MR RS 085 0055 2125 0306 0.209 943 183 1640 63 33
w 18.4 4 AR R 0.85 0.098 1.656 0.275 0211 11.37 188 2,175 5.6 51
19.4% % MR RGBT 068 0063 1906 0263 0219 1223 110 1890 56 30
22 A B E XX EXEHEBRY
Table 2. Soil chamical properties of the experimental plots
] Al Alus Ex. & Solu |0.IN HCI ext. i
it A Kﬂﬂ:‘ D) 08 M%’g' Avail | Avail. (me/100) | (ppm) li?isl; Free\ “;’
pH| . 8% =] qE.z &} (Blay) | SiO; | Mn. Fe 03| %
Tocation | Crop 2 5 Ev&‘ (ppm) (ppm)| Ca Mgt K |Fe !Mn Cu|Zn (ppm) (% iﬁ
e}
1t % |12 755 270 875 18 19 0 5021 148 0067 1 92 05 1.0 60 0.66 SiL
H R
VA 1 724265 775 14 37 0 4555127 0045 7 92 05 15 28 029 SiL
= oM 2 848 385 1763 45 4 0 5875161 0136 2 105 05 1.3 69 091 SiL
it # 1 746 280 850 14 18 40 50.00 1.60 0063 2 59 05 1.3 29 056 SiL
¥ & 2 824 310 1762 34 12 58 3063 099 0104 260 73 9.1 45 21 074 SiL
v A 1 636280 800 34 17 70 434 067 0098 333 16188 65 12 029 SiL
E B 2 7154 285 6.8 41 34 28 11.88 064 0112 382 23158 4.0 14 046 SiL
% = 1 653275 1175 112 34 75 564 1.53 0401 626 4 38 65 3 047 L
A B 2 560 245 1014 70 11 30 550 1.28 (216569 4 41 55 3 043 L
% {r | 1%k2 743285 825 10 2 93 4469 310 0049 183 156 45 50 88 083 SL
7o
= P | hf 754 160 975 37 36 213 2038 491 0098 675 205 45 80 170 117 SiL
[
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Table 3. Grain yield and disease index of the experimental plots

" i : : fr : zq oy ; ﬁj fF *: f fr
o %é“%_‘;i_iﬁ #ﬁ@;;{g i " BRER E; BREER o
eyl By B s || Blg x| B
RS | & S | A S ] £ 1.3 5]
B BN SRR e PE I w | £ 5K
1 1 0 3,375 100 34.3 4,763 100 29.6: & 1 0 3935 100 583 4,038 100 4622
2 S 3,525 104 301 4.813 101 18.6! 2 S 4595 117 503 4,171 103 36.6
5 3 SK 3,812 113 301 5.125 108 18.0; = 3 SK 4290 109 492 4,225 105 36.8
4 SKM 3,837 114 258 5175 109 111 4 SKM 4850 123 444 4,163 103 314
= 5 1 3,538 105 335 4,738 99 276 A 5 SKMN 5035 128 414 4,492 111 289
6 R 3338 99 31.9 4800 101 255 6 I 4040 103 558 3987 99 447
# 1 Lsp 0 e W | Lsop %55 09
T I 1 O 3,600 100 375 4,875 100 405 @ 1 O 5910 100 36.8 4,625 100
2 S 4225 117 292 5138 105 33.0 2 Z 6,110 104 327 4250 92
5 3 SK 3,862 107 311 4,988 102 33.3| I 3 S 6,470 110 362 4350 94
4 SKM 4325 120 25.1 5163 106 301 4 ZS 6,270 106 359 4325 94
= 5 1 3,962 110 33.4 5025 103 36.2‘ - 5 ZSK 6,580 110 344 4475 97
6 R —_ — — 5,088 104 36.7 6 I 6,100 103 34.7 4225 91
% | L.s D ‘”132’,/2 pe NS 7 NS NS




w10 wumosmam1m4m5§ 1 0 3484 100 273
2'S 3249 107 282 4088 107 341 2 7 3519 101 262
g | 3 SK 322 108 280 4350 113 204 g | 3ZF 384 1m0 213
4 SKM 3434 113 273 4275 111 285 4 ZFS 3673 105 263
g | 51 3070 101 310 3763 99 404/ . | 5 ZFSN 3606 103 261
6 R — —  — 390 102 404 6 I 3831 110 254
!
& NS NS | & NS
s |10 5140 100 270 4550 100 450 sz |10 3603 100 18.4
2'S 5655 110 220 4875 107 334) 2 2 3618 100 165
g | 3 SK 8670 10 21 495 108 318 4 | 3 ZF 3612 100 179
4 SKM 5795 113 211 5363 118 201 4 ZFS 3601 102 212
£ |51 5255 102 247 4600 101 4oo§ . | 5 ZFSN 3855 107 218
6 R — —  — 515 13 339 6 I 3676 102 170
|
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Table 4. Nutrient contents in straw (booting stage) of the 1st crop in

Hualien area.

N P 1 K l Ca Mg ‘ Si0, Fe Mn Cn Zn
I U bk
(%) (ppm)

1 0 1.33 021 1.95 0.36 020 6.90 106 276 7 28
H 2 S 1.64 0.21 1.98 0.34 0.19 '7.40 81 236 8 30
3 SK 1.16 0.23 2.13 0.28 0.19 7.70 106 301 5 37
4 SKM 1.22 0.23 2.02 0.26 0.18 8.36 98 301 7 23
I 127 023 1.95 031 019 6.88 98 301 7 37
6 R 114 023 1.93 0.31 018 710 89 407 5 34

%
Average 1.29 0.22 1.99 0.31 019 7.39 96 254 7 33
1 O 1.18 0.14 2.04 0.29 017 3.97 71 246 6 21
. 2 S 1.75 011 1.96 0.40 023 6.62 80 219 6 22
3 SK 1.45 013 2.06 0.33 017 5.78 71 237 6 18
4 SKM 1.80 011 217 0.44 019 5.24 85 412 6 26
51 1.55 013 2.10 0.31 017 4.67 63 167 6 26
6 R — — — — — — — — — -

-}
Average 1.61 012 2.07 0.35 019 526 74 256 6 22
1 O 2.07 0.13 1.61 0.59 0.23 3.52 107 85 6 22
= 2'S 1.36 0.10 1.56 0.34 0.18 8.55 80 94 4 20
3 SK 1.52 0.14 172 0.39 018 5.33 125 85 4 20
4 SKM 1.69 010 1.78 0.46 0.20 521 89 162 6 18
5 1 1.24 0.21 1.72 0.49 0.20 471 170 85 9 27
6 R — — — — — - — — — -

L=
Average 1.58 0.14 1.68 0.45~ 0.20 4.86 114 102 8 22




10 154 027 18 031 016 505 107 158 6 23
ES 2's 168 025 190 038 015 609 98 140 6 18
3 SK 127 028 18 034 016 616 80 158 6 20
4 SKM 141 025 18 028 014 621 80 237 6 36
51 148 028 198 031 015 445 8 175 6 24
6 R - = S — — — — — - —
B .
Average 148 027 18 032 015 559 o 174 6 24
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Table 5. Nutrient content in straw of the 1st crop, 1979.

, \
Location & : N P(%)’ K<%>!‘h<%>!Mg<ﬁ> ?%3 !<;§;>‘<p >!<ppm>}<§§%>
Treatment l 10 1 ! 2 % 1 ; 211 g 21 ' 2 J 2 i 1 % 2 E 10201 E 2|1 { 2

| o i | oo |

W10 122 058021 0.072.10 1.830.28 042020 0.214.47 639 165 130 133 75 8 5 38 40

28 0.98 0.570.19 0,08 1.97 200029 041017 017559 732113 104 92 92 7 3 32 18

® |3 8K 114 061019 006192 217028 041017 0.18571 716 96 113 92 100 7 7 28 27

4 SKM 098 059018 007203 190033 039018 016520 746 104 96233 192 7 5 33 22
A | 5 SKMN 108 066019 008193 1.66026 040016 018574 700 104 127 175 208 7 7 28 24
6 1 0.92 0.680.17 0.091.93 174 0.30 0.35023 0.174.20 644 113 130 75 66 7 7 30 25
B | Average 105 061019 007198 188029 040019 018515 696 16 117133 122 7 6 32 26
¥ 10 1.26 062020 0.051.74 184031 037025 027532 712 194 147 237 273 14 11 32 40
2 Zn 1.28 059021 0.051.74 177035 041027 027573 656 148 173279 292 9 8 32 42
| 3 s 131 057021 0.04169 162034 038027 0275.88 789 144 179273 319 9 9 28 39
4 ZnSi 124 058021 0.05172 176036 041023 030622 762 162 158299 311 9 8 32 40
% |5 ZnSIK 137 056022 004173 185036 037027 028580 8.84 190 141328 360 O 7 36 42
6 1 1.22 065022 0.051.72 182032 042023 0295.82 782 134 160258 357 9 8 29 40
7 | Average 128 059021 005172 178034 039025 0.285.80 764 162 160 279 319 10 8 31 41
10 1.77 074020 0.09 1.47 1.090.40 0.330.29 024560 626 148 99 514 431 17 16 36 35
2 Zn 135 073021 011125 110033 027024 028550 6.18 172 93 410 436 17 14 36 35
Bl | 3 zuFe 155082022 010126 095030 027025 026575 6.18 122 120 391 394 16 12 33 37
4 ZnFeSi 174 074020 010134 106032 028027 023569 651 146 121 309 433 16 15 41 39
P | 5 ZnFeSiN 161 078021 0.10 113 103 0.32 028024 024549 659 152 127 404 427 15 16 40 43
6 1 167 076023 0.101.22 0.960.33 0.32024 026538 554 137 157 412 466 15 17 33 37
W | Average 162 076021 010128 103033 020026 025557 621 146 120 422 431 16 15 36 37

a. Growth stage, 1. Panicle emergence, 2. Harvesting.
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Table 6. Nntrient contents in straw of the 2nd crop, 1979.

NG | P | Ko | can) [Mah) | S0 | he | Ma | Co |
Treatment : : - i ‘ j | } ‘
’12121‘212;112}1121212“[212
0 £ A &
10 1.090.82 023014 1571.70 0.240.25 015007 453548 113130 66 56 6 5 28 34
2 8 105068 0.20 010 164 1.66 024033 015007 590761 104 133 108 89 5 4 21 24
3 SK 112070 021010 1.66 172 025038 016 0.08 558787 98 140 102 93 4 8 21 29
4 SKM 1.02 058 021010 160159 021031 014009 533717 118 130 243189 8 3 29 30
5 SKMN 121079 022013 175159 027033 016016 5536.11 110 155 238 76 4 5 27 31
6 1 127086 023012 1.571.47 027027 011 0.14 445696 128 123 68208 5 4 24 22
Average 113074 022012 163162 025031 015010 522690 112 135 105119 5 5 25 28




% 1t % %
1 O 121053 0180.04 1.521.31 038037 036039 6.10 795 121 265 174 244 3 3 24 20
2 S 118055 0.180.06 1.521.31 0.440.34 035039 499 753 118 293 166 191 3 4 24 21
3 SK 124 045 0170.04 157 1.37 0.370.35 038033 657 8.82 118 275 255 200 5 3 21 28
4 SKM 115054 0.180.04 1.561.41 0.34 048 035046 641 9.70 103 339 204 251 5 3 24 24
5 SKMN 118059 0.18 0.05 1.671.38 0.380.51 0.350.33 6.44 8.75 114 380 217 264 4 4 25 23
6 I 1.28 0.50 0.180.05 1.561.22 0.390.57 0.34 0.43 628 8.06 123 341 204 304 3 5 26 22
Average 121053 018005 1.571.33 0380.44 035039 6.13 847 116 316 203 242 4 4 24 23
1 O 118049 014 0.07 1.771.76 034050 0.22023 774 1086 139 238 295324 17 30 28 31
2 S 115047 013006 1951.76 035044 023025 793 1030 159 217 305312 18 26 30 29
3 SK 1.24 048 0.130.06 1.741.98 0.380.43 023027 705 1062 149 269 289 346 16 25 30 36
4 SKM 1.07 045 013 007 1.761.85 035044 023 0.29 8.14 1048 205273 320302 20 32 31 34
5 SKMN 1.070.43 014 0.06 1.561.87 0.350.46 0.230.28 8.04 1056 155 273 343 352 20 34 27 36
6 I 1.03 046 0.14 0.07 1.711.72 035048 022025 8.16 1025 139 230 341 296 21 27 29 27
Average 112046 014007 1.751.82 035046 023026 7.84 1051 158 250 316 322 19 29 29 32

% EE3 + X3
1 0 125069 0.250.06 1.882.33 0.430.62 027028 474 915 75105 290 395 26 26 31 38
2 S 1.36 0.69 0.24 0.06 1.942.38 0.44 0.60 0.29 0.28 6.49 10.38 75 100 305360 30 27 30 39
3 SK 1.320.68 022006 1.852.30 0.390.56 0270.23 6.54 1073 85120 270 290 25 27 31 34
4 SKM 129061 024 0.05 1.982.35 043 0.65 027023 7.44 1148 80 90 295 445 19 24 28 29
5 SKMN 1.50 0.81 0.250.06 1.832.13 052061 028025 590 956 90 95 265325 20 26 31 23
6 I 1.38 0.57 0.250.06 1.882.30 0.420.57 027027 5.88 863 80 120 380 405 24 25 33 94
Average 1.350.68 0.24 0.06 1.892.30 0.44 0.60 0.27 0.26 6.17 10.00 81 105 301 370 24' 26 31 34

b 3 # 4
1 1.24 0.91 0.21 0.07 1.932.10 0.390.49 029030 6.78 783 98 200 100 115 6 20 16 29
2 S 1.36 0.73 0.220.06 1.961.94 043044 034032 667 790 98 190 135 110 5 25 16 28
3 SK 1.40 063 0.230.06 1.912.10 039045 028031 6.24 776 125 205 105 110 5 23 16 31
4 SKM 1.43079 023006 1.792.05 054053 031028 6.16 8.63 105 190 130 135 5 29 16 30
5 I 1.190.83 0.230.06 1.892.03 0.40 0.41 031024 6.37 9.06 107 195 120 95 5 20 20 25
6 R 1.59 Q.90 0.24 0.07 2.182.03 0.49 0.55 0.320.28 6.24 757 92 213 185 180 5 30 16 30
Average 1.37076 0.230.06 1.942.04 044048 031029 641 8.13 104 199 129 124 5 25 17 29
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& i x #
1 0 1.45070 021 0.06 1.782.05 0.480.48 029022 3.84 5B.59 128 230 145170 24 28 36 43
2 S 1.35068 021006 1.712.16 0.420.48 028022 478 704 128 158 140 165 24 29 40 46
3 SK 1.45057 0.190.05 1.732.28 0.390.44 025022 522 793 110 173 165 185 25 29 35 40
4 SKM 1.480.81 025006 2.042.14 052047 029022 4.88 6.74 195 185 225160 21 24 65 35
51 1.61 075 0.230.05 1.852.23 0.500.44 031022 4.06 697 110 175 140 130 25 20 35 40
6 R 1.45081 022006 1.792.11 037042 0.28022-391 6.84 100 195 220 155 24 24 43 34
Average 1.47 072 022006 1.822.16 0.450.46 028022 445 6.85 129 186 173 161 24 26 352 40

# te3 EN 2
1 0O 1.400.75 024 0.08 1.912.19 053048 032025 500 7.73 195 183 180 285 25 23 30 38
2 S 1.46 0.86 023007 1.762.34 0.44 053 027021 6.14 847 210 183 210380 18 31 24 38
3 SK 1.430.85 023006 1.91200 043049 028021 629 881 155192 190395 23 29 23 35
4 SKM 142075 024006 1.942.21 040041 026023 569 740 132 168 315490 15 30 25 43
5 1 1.540.79 025006 1.701.91 0.41048 0250.22 442 6.80 115195 160 230 23 31 253 41
6 R 1.47 093 024 0.06 1.832.08 0.41 057 0.260.24 4.85 6.56 133 195 530 870 23 30 28 49
Average 1.450.82 024006 1.842.12 044049 027023 540 763 157 186 264 442 21 29 26 41

a. Growth stage, 1. Panicle emergence, 2.

Harvesting.

A BHARAEHAERAREEBRAEER > EEIRG
AZRYHTLNBEH R ARENAELRRENOR ARABKEHETR
AFMBEASERR S ARBAARMGEEAR SIO/K 1L Fe/Mn & Mn 2

SiO, W8 E » 4 £ T ©

AT BABEREKBARALENNEAZELSEIN B (EHEH)

Table 7. Correlation coefficients between disease index and nutrient contents

in straw at different growth stages (western Taiwan)

Growth stage Si0/K Mn I Fe/Mn SiO,
Booting stage — (0.859%* — 0.818** 0.767+* — 0.628%*
Panicle emergence — 0.897** —  0.772%* 0.793%* — 0.762%*
Complete ripening — (0.853%* —  0.794%* 0.598** — -0.541%*

**Significant at 1% level.

WEFMGROTFEREAZR Y REREXRTBZRRELAR » Thk AR E
HAEEBRBRZENBAEHNERY ~ 7~ G RH -
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BAEHE Sio,/K > Mn & SiO, $yMGB4*E 123 »9B1% Si0,/K
B4R LN MABENKIK > B 28+ Mn 2% 4 350ppm X 3 SO, 48 &
7 %72 LW o A AEHIDIRAK o

y =80.117-12.804X
55 r=—0.897**

Disease index

Si0/K

laf 1. FEmfEgdRatEh SiO./K HAyRH

Fig 1. Relationship between disease index
and SiO,/K ratio in the rice plant

(panicle emergence stage)

% %
6&L 65 L
hy =56.661—0.084X 3
= Uy | y=82.719—8.239X
>< === o r=—0.762%*
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£ 45p E a5p
3 e
« «@n
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25p 25k
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15 '. * 15
t 4 - A A h A A a
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Mn (ppm) Si0; (%)
i 2. FOREECRAMES Mn &RABRG & 3. MRmECEREET SO, SEMBEG
Fig 2. Relationship between disease index Fig 3. Relationship between disease index
and Mn content in the rice plant and SiO; content in the rice plant
(panicle emergence stage) (panicle emergence stage)
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Amelioration of soil fertility for reducing

brown spot incidence in
the paddy field of Taiwan®
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Summary

The field trials set up in areas severely affected by brown spot disease in
Hualien in 1978 proved that when silica, potassium and manganese, the elements

deficient in that area, were applied, severity of the disease was lessened, and
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rice yield increased. For obtaining a conclusive result, the field trials in Hualien
were continued for the second year and, simultaneously, four additional field
trials were carried out in western Taiwan in areas where the same disease also
occurs rather severely.

The treatments in the field trials of western Taiwan were determined by
the plant nutrient survey conducted on the previous rice crop prior to the start
of this experiment ; elements supposed to be deficient in the individual area
were added in the trials.

The results of the four tirals in Hualien showed that the best result was
obtained when silicateslag, manganese and doubled potash were added together.
This treatment lessened the disease severity by 20—33% and 26—63%, and
increased the grain yield by 13—20% and 6—18% in the first and second crop,
respectively.

The largest treatment effect in western Taiwan was found in Miaoli area.
This was also the place with the highest disease index among the four trial
fields in western Taiwan. Silica, manganese, iron and extra nitrogen all proved
to be effective. When silicate slag was applied alone, it increased the grain
yield by 17%, when it was combined with manganese, yield was increased by
23%, and when extra amount of nitrogen was applied in addition to these, the
disease severity was decreased by 30%, and the grain yield increased by 289%.

Zinc and silica slightly increased the grain yield in the Ist crop in
Changhua, while only the addition of iron increased grain yield in Taiwan.

Correlation analysis showed that the SiO,/N, Fe/Mn ratios as well as Mn
and SiO, contents of the rice straw at all of the three growth stages examined
were closely correlated with disease indices in the field trials of wastern
Taiwan. The same relationship were found in Hualien area in the 1978 trials
and also in this year’s studies. These facts indicates that the common fertility
factors of brown spot disease in Taiwan are the deficiencies of silica and
manganese, while potassium and iron deficiencies may also be influential in

somecase.
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