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Management of Chemical and Organic Fertilizer Applications

for Decreasing the Risk in Rice Production
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Abstract

Cost of chemical and organic fertilizer increases every year. Most farmers familiarly
apply chemical fertilizer on paddy field rather than organic fertilizer due to more available and
small amount required to apply. However application of chemical fertilizer alone may lower it's
efficiency especially in unfertile sandy soil. Twenty one experiments were conducted during
2004-2008 at two locations in Ubon Ratchathani (Ban Donchi and Ban Khem) and two locations
in Surin (Ban Nonkan and Surin Rice Research Center) to compare effects of chemical and
organic fertilizer in single and combine applications. Each location had randomized complete
block design with three replications of 10 treatments ( 3-4-4,6-4-4 kg of N-P,O.-K,O/rai, 1,000
kg/rai of 4 organic fertilizers which were rice straw compost (RSC1000), farmyard manure
(FYM1000), green manure (GM1000), rice husk (RH1000), 500 kg/rai of each kind of organic
fertilizer applied with N at the rate of 3 kg/rai : RSC500+3N, FYM500+3N, GM500+3N,
RH500+3N). KDML105 rice variety was transplanted with 20x20 cm spacing (except 25x25cm at
SRNRRC). Rice grain yield obtained with 3-4-4 and 6-4-4 kg of N-P,0.-K,O/rai were not different
from 1,000 kg/rai of RSC, GM and RH, correspond to rice yield of 379,394,393,390,370 kg/rai
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respectively. Only the FYM1000 gave grain yield of 427 kg/rai higher than those of single
application treatments. The greatest fertilizer response was FYM500+3N and GM500+3N which
gave 431 and 422 kg/rai respectively. Although soil chemical properties were not improved by
the application of chemical and organic fertilizer with an average over 4 locations of 5.0 soil pH,
0.6% organic mater, 5.1 mg/kg soil available P and 10 mg/kg soil exchangeable K. However,
application of chemical with organic fertilizer especially FYM and GM was necessary in unfertile

sandy soil.

Keywords : rice production, transplanted rice, chemical fertilizer, organic fertilizer, KDML105
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Table 1 Nutrients content in organic fertilizer

Organic fertilizer T-N (%) T-P (%) T-K (%)

Ubon Ratchathani’'s materials

Rice straw compost 1.63 0.73 0.27
Farmyard manure 1.42 0.45 1.89
Sesbania rostrata 3.26 0.19 0.92
Rice hull charcoal 0.22 0.20 0.57

Surin’s materials

Rice straw compost 1.88 0.49 1.04
Farmyard manure 2.06 0.47 2.54
Sesbania rostrata 2.99 0.21 0.25

Rice hull 0.51 0.16 0.38
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Table 2 Rice grain yield (kg/rai) as affected by chemical and organic fertilizer applied into transplanted KDML105 variety

in Ubon Ratchathani province during 2004-2007.

Treatments Ban Donchi, Ubon Ratchathani Ban Kham , Ubon Ratchathani
2004 2005 2006 2007 T-mean 2004 2005 2006 2007 T-mean
1. 3-4-4 kg of .N-P,O-K,O/rai 263 295 ¢ 364 bc 290 ¢ 303 b 185 ab 233 a 333 abc 289 260 b
2. 6-4-4 kg of N-P,O,-K,O/rai 273 309 bc 369 bc 332bc  321b 150 b 259a 324 abc 310 261 b
3.RSC 1000 kg/rai 296 280 ¢ 382 bc 312bc  318b 136 b 187b 354 ab 326 251 b
4.FYM 1000 kg/rai 304 370 a 439 a 401 a 379a 198 ab 221 ab 339 abc 313 268 ab
5.GM 1000 kg/rai 327 289 c 348 ¢ 286 c 313b 179 ab 235a 293 ¢ 290 249 b
6.RH 1000 kg/rai 278 302 ¢ 358 bc 300 ¢ 304 b 138 b 188 b 302 bc 248 220 ¢
7.RSC 500 kg/rai +3 kg N/rai 277 308 bc 392b 320bc 324 b 163 ab 244 a 357 a 298 265 b
8.FYM 500 kg/rai +3 kg N/rai 302 346 ab 462 a 352 b 365a 233 a 242 a 378 a 331 296 a
9.GM 500 kg/rai +3 kg N/rai 279 288 ¢ 375 bc 294 ¢ 309 b 208 ab 257 a 358 a 314 285 ab
10.RH 500 kg/rai +3 kg N/rai 272 288 ¢ 348 ¢ 284 ¢ 298 b 171 ab 238 a 351ab 306 267 b
Year-mean 288 307 384 317 324 176 238 339 303 262
%CV 12.4 7.4 5.6 8.1 6.1 23.4 9.1 8.2 14.8 7.5

Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 3 Rice grain yield (kg/rai) as affected by chemical and organic fertilizer applied into transplanted KDML105 variety

in Surin province during 2004-2008.

Treatments Ban Nonkan, Surin Surin rice research center, Surin
2004 2005 2006 2007  T-mean 2004 2005 2006 2007 2008 T-mean
1. 3-4-4 kg of N-P,O,-K,O/rai 490 499 ¢ 480 d 284b 438d 478 a-d 405b-d 426 de 457 d 460 445c¢
2. 6-4-4 kg of N-P,O,-K,O/rai 497 546 bc 541 a-d 286 b 468 cd 450 cd 393 cd 453 bcd  468cd 517 456 bc
3.RSC 1000 kg/rai 451 522 bc 537 a-d 318ab 457d 500 a-c 440 ab 489 ab 475cd 496 480 ab
4.FYM 1000 kg/rai 515 585abc 548 a-d 366a 504 a-c 504ab 453 a 455bcd  473cd 516  480ab
5.GM 1000 kg/rai 482 534 bc 504 cd 278 b  450d 511 a 429 a-c 472 bc 539 a 460 482 ab
6.RH 1000 kg/rai 519 510 be 490 cd 297 ab 454d 441d 366 d 412 e 455d 494  433c
7.RSC 500 kg/rai +3 kg N/rai 524 589 abc 581 ab 333ab 507 ab 479 a-d 390 cd 477 bc 472 cd 477 459 a-c
8.FYM 500 kg/rai +3 kg N/rai 500 581 abc 558 abc 346 ab 496 bc 514 a 421 a-c 521 a 498 bc 475 485a
9.GM 500 kg/rai +3 kg N/rai 512 673 a 604 a 363a 538a 490 a-d 407 b-d 469 bc 522ab 537 485a
10.RH 500 kg/rai +3 kg N/rai 490 603 ab 604 a 346ab 511 ab 456 b-d 373 d 438 cde  470cd 454 438c
Year-mean 498 564 545 322 428 482 408 461 483 489 465
%CV 12.7 8.9 6.8 11.2 5.3 6.4 6.6 55 4.9 104 4.8

Means in the same column followed by a common letter are not significantly different at the 5% level by DMRT.
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Table 4. Some soil chemical properties as affected by chemical and organic fertilizer applied into transplanted KDML105 variety

in Ubon Ratchathani province during 2004-2007.

Ban Donchi, Ubon Ratchathani

Ban Kham , Ubon Ratchathani

Treatments pH %0OM Available P Exchangeable K pH  %OM Available P Exchangeable K
mg/kg soil mg/kg soil mg/kg soil mg/kg soil

1. 3-4-4 kg of.N-P,0O.-K,O/rai 5.0 0.6 3.5 6.6 4.9 0.7 5.8 7.4
2. 6-4-4 kg of.N-P,O.-K,O/rai 4.9 0.5 3.2 7.3 4.8 0.7 51 7.4
3.RSC 1000 kg/rai 4.9 0.7 2.7 7.6 4.9 0.7 52 5.6
4.FYM 1000 kg/rai 5.1 0.7 2.7 111 5.0 0.8 5.7 11.9
5.GM 1000 kg/rai 5.0 0.6 2.3 8.4 4.9 0.7 4.9 54
6.RH 1000 kg/rai 4.8 0.6 2.7 10.5 4.9 0.7 55 7.3
7.RSC 500 kg/rai +3 kg N/rai 4.8 0.7 24 8.0 4.8 0.7 5.0 5.1
8.FYM 500 kg/rai +3 kg N/rai 5.1 0.7 2.6 10.1 5.0 0.7 6.7 7.2
9.GM 500 kg/rai +3 kg N/rai 4.9 0.6 2.3 8.0 4.9 0.6 5.0 6.3
10.RH 500 kg/rai +3 kg N/rai 5.0 0.6 2.4 8.9 4.9 0.7 5.1 55

Site-mean 5.0 0.6 2.7 8.7 4.9 0.7 54 6.9
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Table 5 Some soil chemical properties as affected by chemical and organic fertilizer applied into transplanted KDML105 variety

in Surin province during 2004-2008.

Ban Nonkan, Surin

Surin rice research center, Surin

Treatments pH %0OM Available P Exchangeable K pH %0OM Available P Exchangeable K
mg/kg soil mg/kg soil mg/kg soil mg/kg soil

1. 3-4-4 kg of.N-P,0O.-K,O/rai 4.0 0.3 4.2 16.0 4.7 0.5 8.8 9.0

2. 6-4-4 kg of.N-P,O.-K,O/rai 4.0 0.3 4.1 15.0 4.7 0.6 9.8 8.1

3.RSC 1000 kg/rai 4.0 0.3 4.6 18.0 4.8 0.6 8.5 10.5
4.FYM 1000 kg/rai 4.0 0.4 59 17.0 4.8 0.6 6.4 8.8
5.GM 1000 kg/rai 4.0 0.3 5.8 18.0 4.8 0.6 5.7 8.4
6.RH 1000 kg/rai 4.0 0.5 6.3 17.0 4.8 0.6 6.7 9.4
7.RSC 500 kg/rai +3 kg N/rai 4.0 0.3 4.1 17.0 4.7 0.6 6.2 10.5
8.FYM 500 kg/rai +3 kg N/rai 4.0 0.4 7.1 16.0 4.8 0.6 8.0 10.6
9.GM 500 kg/rai +3 kg N/rai 4.0 0.4 5.0 19.0 4.8 0.6 5.7 10.3
10.RH 500 kg/rai +3 kg N/rai 5.0 0.4 7.6 17.0 4.7 0.6 52 8.4
Site-mean 4.2 0.4 55 17.0 4.8 0.6 7.1 9.4
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Fig. 1 Average 4-5 years of rice grain yield (kg/rai) as affected by fertilizer in different sites.

KDML105 was transplanted at spacing of 20 x 20 cm. except at SRRC spacing was 25x25 cm.



