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Influence of nitrogen fertilizer on the growth and disease of rice
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Table 1. The description of treatments and code of experiment.

Application rate ( kg ha™)

Treatment Rice variety  Varietv code
N P,Os K.,0
NO 0 60 60 B s 139 52 KH-139
N 90 90 60 60 B 22 145 & KH-145
N 150 150 60 60 + AL 95 TK-9
N 210 210 60 60
N 270 270 60 60

%2 ~FEkwm 2w o4t id % o
Table 2. The soil analysis data before the test of the first and second rice crops, 2013-2014

pH EC oM Bray-1 Exchangeable cation
Crop 1:1 1:5 P K Ca Mg
31 e R — L e ———
2013 1st crop 6.12 0.21 35 45 56 2,042 123
2013 2nd crop 5.95 0.23 31 51 54 2,010 120
2014 1st crop 591 0.25 32 42 64 1,841 132
2014 2nd crop 6.12 0.24 34 37 61 2,162 136
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Table 3. Effect of nitrogen levels on the fertility of soil after harvest of rice plants.

Lk
0

. pH EC OM Bray-1 Exchangeable cation
Year Cropping Treatment 1:1 1:5 P K Ca Mg
season prE—— —
2013  1stcrop NO 6.13a 0.23a 35a 45a 56a 2642a 123a
N 90 6.15a 0.25a 34 a 44 a 62a 3036a 1l76a
N 150 6.20a 0.24a 36a 43 a 55a 2637a 1l17a
N 210 6.17a 0.25a 36a 43 a 56a 2525a 110a
N 270 6.08a 0.22a 36a 49 a 54a 2515a 102a
2013  2nd crop N O 6.00a 0.24a 3la 47 a 6la 200l1a 123a
N 90 596ab 0.22a 32a S53a 55a 2086a 125a
N 150 587ab 0.22a 3la S0a 52a 1935a 117a
N 210 572b 0.23a 32a 55a 49a 1851a 119a
N 270 572b 0.20a 3la Sla 54a 2010a 120a
2014  1stcrop NO 5.6la 025a 32a 34a 77a 1841a 98a
N 90 555a 0.23a 32a 34a 75a 188la 93a
N 150 552a 0.23a 3la 35a 77a 1827a 99a
N 210 579a 0.23a 33a 35a 77a 1806a 95a
N 270 569a 024a 32a 3la 74a 1801a 10la
2014  2nd crop N O 573a 03la 32a 37 a 76a 2492a 126a
N 90 571a 0.32a 30a 41 a 77a 2265a 1ll4a
N 150 577a 0.32a 30a 34a 77a 226la 122a
N 210 573a 0.36a 3la 34a 75a 2259a 128a
N 270 5.62a 0.32a 34a 35a 73a 2278a 122a

Within columns, data followed by the same letter are not significantly different, using

Fisher's protected least significant difference test, LSD test (P =0.05).
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Table 4-1. Effect of nitrogen levels on the fertility of plants element content after
harvest of rice plants, 2013.

Cropping

Year Variety  Treatment N P K N/K Ca Mg
season

2013 1stcrop KH-139 0 271c 0.16b 202a 137b 049a 0.12b

KH-139 90 3.03bc 0.22ab 216a 141b 036a 0.17a
KH-139 150 353ab 0.20ab 221a 162b 042a 0.17a
KH-139 210 358ab 0.21ab 205a 1.75b 040a 0.17a
KH-139 270 409a 025a 1.75b 235a 0.32a 0.20a
KH-145 0 263a 021la 215a 127a 062a 0.13a
KH-145 90 3.08a 0.20a 220a 139a 056a 045a
KH-145 150 346a 0.20a 206a 167a 05la 0.17a
KH-145 210 299a 0.20a 190a 154a 066a 0.20a
KH-145 270 402a 033a 203a 199a 046a 0.25a

TK-9 0 212b 0.16a 1.78a 120b 0.37a 0.10c
TK-9 90 227b 0.17a 188a 121b 052a 0.14b
TK-9 150 278ab 0.13a 212a 132b 054a 0.18a
TK-9 210 3.05ab 0.13a 2.09a 151ab 048a 0.19a
TK-9 270 375a 0.20a 206a 1.85a 0.32a 0.2la
2013 2ndcrop KH-139 0 1.12c¢ 0.14a 14la 079b 140a 140a

KH-139 90 1.22bc 0.16a 1.37a 0.89b 140a 140a
KH-139 150 1.53abc 0.16a 1.40a 1.09ab 1.4la 142a
KH-139 210 159ab 0.15a 143a 112ab 1.36a 1.36a
KH-139 270 180a 0.16a 138a 132a 142a 142a
KH-145 0 1.06b 0.13b 1.32ab 0.80c 1l44a l44a
KH-145 90 1.10b 0.13b 1.32ab 0.84bc 1.35a 1.35a
KH-145 150 137ab 0.14b 125ab 1.15abc 1.49a 145a
KH-145 210 1.35ab 0.14b 1.12b 125ab 157a 096a
KH-145 270 l6la 0.17a 140a 117a 132a 0.19b

TK-9 0 1.01c¢ 007b 125a 0.79c 1l16a 0.11b
TK-9 90 098c 007b 13la 0.76c 104a 0.12ab
TK-9 150 1.47b 0.09ab 1.25a 119bc 1.10a 0.18ab
TK-9 210 1.77ab 0.10a 1.19a 169a 1.03a 0.14ab
TK-9 270 199a 0.12a 142a 142ab 1l14a 0.20a

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P<0.05).
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Table 4-2. Effect of nitrogen levels on the fertility of plants element content after
harvest of rice plants, 2014.

Cropping

Year Variety — Treatment N P K N/K Ca Mg
season

2014 1stcrop KH-139 0 0.76¢c 020b 167a 045b 1.23a 0.10b

KH-139 90 0.98bc 0.19b 156a 0.63b 134a 0.11b
KH-139 150 1.22b 0.21b 1.71a 071b 1.34a 0.11b
KH-139 210 20la 03la l46a 14la 111la 0.17a
KH-139 270 234a 030a 149a 159a 1.12a 0.18a
KH-145 0 0.90d 0.16c 148a 0.62c 0.93a 0.07d
KH-145 90 141dc 0.15¢ 147a 0.96bc 1.13a 0.11dc
KH-145 150 153bc 0.19bc 1.62a 095bc 1.13a 0.15hc
KH-145 210 202b 0.25ab 1.73a 1.19b 1.05a 0.20b
KH-145 270 3.02a 0.27a 162a 187a 094a 0.27a

TK-9 0 0.77c¢c 0.17a 155a 050b 1.11a 0.12a
TK-9 90 091bc 0.20a 157a 058ab 154ab 0.13a
TK-9 150 1.17abc 0.20a 149a 0.80ab 135ab 0.12a
TK-9 210 1.77ab 0.22a 148a 120a 14l1ab 0.16a
TK-9 270 199a 0.18a 167a 119a 107b 0.19a
2014 2nd crop KH-139 0 1.05b 0.38a 1l.15a 1l.15a 1.14a 0.07a

KH-139 90 1.17ab 0.43a 122a 119a 1.15a 0.09a
KH-139 150 142a 040a 102a 173a 09a 0.09a
KH-139 210 144a 040a 1.10a 169a 1.02a 0.10a
KH-139 270 146a 0.39a 112a 156a 1.05a 0.12a
KH-145 0 1.00b 0.39a 1.19a 097a 109a 0.08a
KH-145 90 116ab 043a 124a 120a 1.28a 0.09a
KH-145 150 1.15ab 0.45a 1.17a 121a 1.30a 0.10a
KH-145 210 138a 049a 124a 132a 129a 0.12a
KH-145 270 125ab 0.47a 124a 140a 133a 0.11la

TK-9 0 151b 0.18a 0.84a 224a 082a 0.03a
TK-9 90 200a 0.21a 09a 252a 094a 0.06a
TK-9 150 219a 0.22a 099a 252a 0.83a 0.08a
TK-9 210 197a 0.20a 090a 243a 0.76a 0.06a
TK-9 270 195a 0.25a 0.66a 3.06a 053a 0.05a

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P<0.05).
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Table 4-3. Effect of nitrogen levels on the fertility of plants element content after
harvest of rice plants, 2013.

Year Cropping Variety ~ Treatment Mn Zn Fe Cu
season

2013 1st crop KH-139 0 243 a 15a 102 a 4b
KH-139 90 374 a 11a 108 a 5ab

KH-139 150 338a 16 a 122 a 5ab

KH-139 210 329a 19a 126 a 5ab

KH-139 270 345a 17a 134 a 7a

KH-145 0 282 b 15a 112 ¢ 4c

KH-145 90 366 ab 24 a 147 b 6b

KH-145 150 315 b 28a 148 b 6b

KH-145 210 270 b 25a 170 ab 5 bc

KH-145 270 549 a 24 a 185a 8a

TK-9 0 171b 7c 69 b 3¢

TK-9 90 199 b 11 bc 83b 3c

TK-9 150 420 a 21 ab 129 ab 5b

TK-9 210 341 ab 24 a 147 a 6 ab

TK-9 270 434 a 21 ab 124 ab 7a

2013 2nd crop KH-139 0 24 a 14 a 70c 3b
KH-139 90 36a 17 a 98 b 4 ab

KH-139 150 32a 17a 116 ab 4ab

KH-139 210 35a 17a 120 ab 4a

KH-139 270 29a 19a 124 a 4a

KH-145 0 67 a 13b 66 C 3¢

KH-145 90 115a 16 ab 92 bc 4 bc

KH-145 150 114a 15 ab 134 ab 4 he

KH-145 210 99 a 18 ab 122 ab 5b

KH-145 270 124 a 22a 151a 6a

TK-9 0 87a l4c 98 b 2¢C

TK-9 90 90 a 18 bc 111b 3c

TK-9 150 108 a 20 ab 126 ab 5b

TK-9 210 90 a 20 ab 134 ab 5b

TK-9 270 135a 23a 154 a 8a

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P<0.05).
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Table 4-4. Effect of nitrogen levels on the fertility of plants element content after
harvest of rice plants, 2014.

Cropping
Year Variety ~ Treat-ment Mn Zn Fe Cu
season
2014 1st crop KH-139 0 135b 13b 170 bc 9bc
KH-139 90 252 a 18 ab 156 ¢ 5¢
KH-139 150 232 ab 17 ab 190 bc 7 bc
KH-139 210 164 ab 2la 250 a 10 ab
KH-139 270 218 ab 22a 220 ab 13a
KH-145 0 71d 11e 173 b 3d
KH-145 90 123 ¢ 16d 188 b 6 cd
KH-145 150 141 be 19c 205 b 6 bc
KH-145 210 173 ab 23b 210 ab 9ab
KH-145 270 186 a 28 a 244 a 10a
TK-9 0 122 a 19a 237 a 6a
TK-9 90 418 a 19a 232 a 4a
TK-9 150 210 a 18 a 192 a 5a
TK-9 210 257 a 19a 202 a 9a
TK-9 270 177a 24 a 220 a 11a
2014 2nd crop KH-139 0 135a 9a 125a 3a
KH-139 90 223 a 11a 169 a 4a
KH-139 150 177 a 10a 164 a 4a
KH-139 210 179a 11a 149a 4a
KH-139 270 170 a 13a 216 a 5a
KH-145 0 151a 10a 178a 3a
KH-145 90 192 a 12a 203a 4a
KH-145 150 237 a 11a 279 a 5a
KH-145 210 223 a 12 a 258 a 5a
KH-145 270 224 a 13a 296 a 5a
TK-9 0 70a 7a 41 a 2a
TK-9 90 160 a 10a 68 a 4a
TK-9 150 166 a 11a 73a 3a
TK-9 210 115a 9a 58 a 3a
TK-9 270 76 a 7a 47 a 2a

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P <0.05).
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Table 5-1. Effect of nitrogen levels on the fertility of leaf color , height, yield, brown
spot and blast disease of rice, 2013.

Cropping
Year Variety Treat-ment Leaf color  height Yield Brown spot Rice blast
season

2013 Istcrop  KH-139 0 30c 83d 3,310c¢c 11.3a 0.0e

KH-139 90 33b 90¢c 4,960 a 6.7b 6.0d

KH-139 150 38a 99 b 5,200 a 0.0c 135¢

KH-139 210 38a 103ab 5,140a 0.0c 32.0b

KH-139 270 40 a 105a 4,080b 0.0c 49.5a

KH-145 0 30c 80d 2,760 ¢ 147 a 0.0e

KH-145 90 32¢c 86 ¢c 4,190 b 57D 7.0d

KH-145 150 36b 106 b 4,390 ab 0.0c 153¢

KH-145 210 37b 112a  4,830a 0.0c 28.0b

KH-145 270 44 a 109ab  3,060c 0.0c 50.0a

TK-9 0 32¢c 80d 3,270 ¢ 17.7a 0.0e

TK-9 90 33c¢ 85¢ 4,770 b 57b 11.0d

TK-9 150 39b 105b 5,340 ab 0.0c 155¢

TK-9 210 42 ab 111a 5,640a 0.0c 30.0b

TK-9 270 43 a 111a 5,140ab 0.0c 52.0a

2013 2nd crop  KH-139 0 29d 91c 2,790d 18.3a 0.0c

KH-139 90 35¢ 99 b 4,660 b 7.7b 0.0c

KH-139 150 38 be 98bc 5,350a 0.0c 0.0c

KH-139 210 33ab 109a 5,320a 0.0c 16.7b

KH-139 270 41 a 104ab  3,930c 0.0c 33.3a

KH-145 0 28 b 84d 3,370 ¢ 18.3a 0.0d

KH-145 90 33ab 97¢c 4,700 b 6.7b 0.0d

KH-145 150 38a 95 ¢c 5,350 a 0.0c 8.3c

KH-145 210 38a 112b  5240a 0.0c 20.0b

KH-145 270 37a 120 a 4,380b 0.0c 31l.7a

TK-9 0 30b 85¢c 3,620 e 16.7a 0.0c

TK-9 90 32b 100 b 4,770 c 8.3Db 0.0c

TK-9 150 36 ab 100 b 5,660 b 0.0c 50c

TK-9 210 39a 112a  5950a 0.0c 13.3b

TK-9 270 41 a 118 a 4,020d 0.0c 35.0a

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P<0.05).
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Table 5-2. Effect of nitrogen levels on the fertility of leaf color, height, yield, brown
spot and blast disease of rice, 2014.

Year Cropping Variety  Treatment Leaf color height Yield Brown spot Rice blast
season
2014 Istcrop  KH-139 0 27 ¢ 84c 3,660 ¢ 9.7a 0.0d
KH-139 90 33b 92b 4,550 b 0.0b 0.0d
KH-139 150 35b 97b 5,550 a 0.0b 11.7¢
KH-139 210 35b 104a 5620a 0.0b 21.7b
KH-139 270 42 a 110a  3,650¢c 0.0b 46.7 a
KH-145 0 28d 83c 3,820 c 10.0a 0.0d
KH-145 90 3lc 105b  5,180b 0.0b 0.0d
KH-145 150 32¢ 104 b 5,870a 0.0b 11.7c
KH-145 210 38b 104 b 6,080 a 00b 18.3Db
KH-145 270 41a 116a  4,820b 0.0b 36.7a
TK-9 0 29d 85¢ 4,030c 106a 0.0e
TK-9 90 32¢c 99 b 5,220 b 0.0b 9.4d
TK-9 150 32¢c 112a 5,640 ab 0.0b 144c
TK-9 210 36b 121a 6,370a 0.0b 21.7b
TK-9 270 42 a 118a 5,515ab 00b 36.7 a
2014  2ndcrop KH-139 0 26¢ 79¢ 3,080d 21.7a 0.0c
KH-139 90 28¢ 95b 4040c  15.0b 0.0c
KH-139 150 31b 102 a 5,530 a 0.0c 0.0c
KH-139 210 3ba 108a 5720a 0.0c 11.7b
KH-139 270 37a 107a  4,930b 0.0c 36.7 a
KH-145 0 27d 85 d 3,030d 233a 0.0c
KH-145 90 32¢c 93¢ 4,390 c 13.3Db 0.0c
KH-145 150 33c 104b 5,700 a 0.0c 00c
KH-145 210 39b 115a 5,520 a 0.0c 8.3b
KH-145 270 43a 115a  4,800b 0.0c 28.3a
TK-9 0 26 d 84c 3,400 c 21.7a 0.0c
TK-9 90 30c 91bc  5300b  10.7b 10¢c
TK-9 150 32¢c 98 b 6,250 a 0.0c 20c
TK-9 210 37b 122 a 5,830 a 0.0c 21.7b
TK-9 270 41 a 118a 5,170 b 0.0c 35.0a

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P<0.05).
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Table 6. Effect of nitrogen levels on the year of and blast disease of rice.

0 90 150 210 270
Year 2013 Oa 40a 9.6a 23.3a 419 a
2014 Oa 14b 6.1b 17.2b 366D

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P=0.05).
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Table 7. Effect of nitrogen levels on the crop of and blast disease of rice.

0 90 150 210 270
Cropping  1st crop Oa 54a 13.7a 25.2a 453 a
season 2nd crop Oa 02D 25b 15.3Db 33.4b

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P=0.05).
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Table 8. Effect of nitrogen levels on the variety of and blast disease of rice.

0 90 150 210 270
variety KH-139 Oa 15b 6.2a 20.5a 415a
KH-145 Oa 18D 8.8a 18.7 a 36.7 a
TK-9 Oa 4.8 a 8.4a 21.7 a 394 a

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P=<0.05).
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Table 9. Effect of nitrogen levels on the year of and brown spot of rice.

0 90 150 210 270
2013 16.2 a 6.8a Oa Oa Oa
2014 16.1a 6.9a Oa Oa Oa

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P=0.05).
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Table 10. Effect of nitrogen levels on the crop of and brown spot of rice.

0 90 150 210 270
1st crop 12.3Db 31b O0a O0a Oa
2nd crop 20.0a 10.3a Oa Oa Oa

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P=0.05).
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Table 11. Effect of nitrogen levels on the variety of and brown spot of rice.

0 90 150 210 270

KH-139 14.7 a 7.3a Oa O0a Oa
KH-145 17.0a 6.4 a Oa O0a O0a
TK-9 17.0a 6.8 a Oa Oa Oa

Within columns, data followed by the same letter are not significantly different, using Fisher's protected
least significant difference test, LSD test (P=0.05).
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