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LONG TERM EFFECT OF CONTINUOUS FERTILIZATION BY
ORGANIC AND INORGANIC SOURCES ON RICE PRODUCTIVITY
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Abstract: Pooled analysisof grain yield datafor25 years (1961 to 1985) generated from a permanent
manurial experiment with tall indica rice varieties revealed that during the first crop season
(kharif), the treatment receiving combined application of cattle manure and NPK was significantly
superior to others. The above treatment was on par with combined application of cattle manure,
green leavesand NPK during the second crop season (rabi). The increasesinyield by the former
treatment over NPK alone were 7.6 and 5.6 per cent respectively during kharif and rabi seasons.

INTRODUCTION

Organic matter improves the
growth of rice crop directly by providing
considerable macro and micro-nutrients
and indirectly by way of improving the
physico-chemical and microbiological
properties of soil. Research has clearly
validated the manifold beneficial effects of
the combined application of organic and
inorganic manures on soils, rice and
environment (Sahu and Nayak, 1971;
Sinde and Ghosh, 1971). By way of
combined application, the organic matter
brings forth better matrix for the
absorption and retention of nutrients. The
present study was taken up to find out the
effect of continuous application of cattle
manure, green leaves and ammonium
sulphate individually and in combination
with and without phosphorus and
potassium on tall indicarice.

MATERIALS AND METHODS

The permanent manurial
experiment was started during the first
crop season (kharif) of 1961 inthelow land
laterite soils of the Regional Agricultural

Research Station, Pattambi with the
following treatments.

T, : Cattle manure (CM) 8970 kg/ha
(8000 Ib/acre) to supply 44.8 kg
N/ha (40 1b N/acre)

T, : Green leaves (GL) 8970 kg/ha to
supply 44.8 kg N/ha

T; . GM +GL each 4485kg/ ha

Ty : Ammonium sulphate (AS) to

supply 44.8 kg N/ha
T; : CM 4485 kg/ha + AS224 kg N/ha
T, : GL 4485 kg/ha + AS 22.4 kg N/ha
T, : CM and GL each 2243 kg/ha + AS
224 kg N/ha with P,05 and K,O
each22.4kg/ha
each22.4 kg/ha

The dose of N was kept constant
(44.8 kg N/ha) for al the treatments,
taking the N content in cattle manure and
green leaves as 0.5 per cent. The
experiment was laid out in RBD with four
replications. Organic manures were
applied 7 to 10 days before planting and
incorporated by digging. Ammonium
sulphate was applied one month before
flowering as complete top dressing.
Phosphorus and potassium were applied
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as single superphosphate and muriate of
potash respectively, fully asbasal. The test
. varietieswere PTB 2 (Ponnaryan) and PTB
20 (Chuvanna Chitteni) for the first
(kharif) and second (rabi) seasons
respectively. The grain yields recorded
from 1961 to 1985 were analysed
statisticallyforindividual seasonsaswell
as by pooling 25 years datain kharif and
23yearsdatainrabi.

RESULTSAND DISCUSSION

Fromthegrainyield datapresented
in Tables 1 and 2, it can be seen that
statistical significance was obtained in
almostall theyearsexcept 1961, 1964, 1970,
1972, 1980 and 1983 during kharif and
1961, 1971, 1973 and 1983 during rabi. Out
of 25 kharif seasons, organic alone (Tq, T,,
T;) and organic and inorganic (Ts,Tg, Ty)
recorded highest grainyield during9 and
14 seasons respectively while inorganic
alone (T4, Tg) was superior during two
seasons. Duringrabi, out of 23 seasons, the
respective values were 5, 13 and 5. The
experiment was vitiated during the rabi
seasons of 1981 and 1932 due to drought.
Pooled analysis of the data reveaed that
during kharif, combined application of
cattle manure and NPK (Ts) was
significantly superior to other treatments
with anyield increase of 7.6 per cent over
NPK alone (Tg). For rabi season, the
treatments receiving  combined
application of cattle manure, green leaves
and NPK (T5) and cattle manureand NPK
(Ts) wereon par and significantly superior
to all other treatments. N alone (T,) and
green leaves alone (T2) weresignificantly

lower than all other treatments during
both the seasons. The increased riceyield
dueto the combined application of organic
and inorganic manures was earlier
reported by Sahu and Nayak (1971), Sinde
and Ghosh (1971), CRRI (1975) and Pillai
and Vamadevan (1978). The increased
yield could beattributed to thefavourable
effects of organic matter on the soil
physical conditionsand microbial activity,
whichin turnincreased the availability of
nutrients. Further, mineralization of
organic matter increased the exchange
dtes for cations in the soil and thereby
reduce the losses of nutrients. The slower
rate of release of nutrients from organic
sources might have helped thericeplant to
meet the nutrient requirement at all stages
and thus resulted in higher yield through
combined application of organic and
inorganic manures. The lowest yield in
treatment receiving greenleavesalone(T,)
might be dueto the adverse effects of CO2
and other reduced products (Katyal, 1977).

The combined effect of T + T + Ty
(organic alone) over Ty, Ts, Tg, T7 and Tg
and that of Ts + T4 + Ty (organic and
inorganic) over T, and Tg (inorganic
alone) werecompared by contrast analysis
and found that the differences in grain
yield was not significant (Table 3).
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Tablel. Grainyield (t/ha) asaffected by continuous application of organic and inorganic

manures, kharif 1961 to 1985

JOURNAL OF TROPICAL AGRICULTURE

i CM GL
Y ear alone alone
-
1%l 32 355
192 30 30
1963 25 288
194 294 317
19%5 366 350
196 304 284
167 220 240
1968 289 201
; 199 2% 273
i 1970 267 279
': w1 3% 269
w2 227 229
; 973 30 246
1974 2% 219
1975 34 265
7% 268 21
5 1977 291 248
i 1978 2.79 242
979 23 1%
o 2% 1%
1981 263 1%
1982 344 32
i 1983 216 213
98 277 1%
1965 335 268
;'
. Pooled
H mean
(25 years) 287 260

355
329
265
314
386
292
233
2.98
305
275
310
252
284
291
317
264
2%
2%
223
221
2.26
314
13
2.62
336

2.84

N CM + GL+ CM+GL
alone NPK NPK + NPK
344 351 356 343
316 357 38 33%6
293 315 320 326
390 348 361 361
356 395 417 384
264 331 32 329
214 25 244 2.26
2.79 319 339 319
284 317 337 345
261 261 272 248
34 285 312 289
235 281 237 238
231 287 237 283
234 281 235 261
277 319 315 322
164 269 240 264
237 302 249 281
220 285 2.26 260
1% 208 180 202
210 210 19% 222
215 246 270 256
245 32 267 313
216 217 207 212
192 280 198 251
242 313 2.66 312
252 295 279 286

NS = Not significant;

CM = Cattle manure;

GL = Green leaves

NPK
alone

343
344
321
344
367
340
223
329
320
273
306
261
244
262
312

227
284
241
191
17

231
280
221
18
235

274

0.16
NS
0.32
031
0.18
031
0.34
NS
0.32
NS
052
043
018
061
0.32
0.27
031
NS
045
022
NS
018
0.24

0.058
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Table 2. Grainyield (t/ha) as affected by continuous application of organic and inorganic
manures, rabi 1961 to 1985

CM GL CM + N CM + GL+ CM+GL NPK CD
Y ear alone alone GL alone NPK NPK +NPK  alone (005

1961 233 3.08 275 280 289 328 322 346 NS
1962 306 3.69 347 367 379 4.00 39 411 016
1963 250 2.90 283 301 307 3.09 309 315 029
1964 438 4.60 4.29 4.56 5.06 43838 488 465 032
196 183 183 205 158 223 214 250 186 024
1966 340 32 346 377 3.96 381 405 436 056
1967 3.03 291 321 290 348 367 359 392 040
1968 230 248 246 233 262 273 279 2.76 024
1969 2177 3.03 302 252 298 314 29 307 0.22
1970 295 222 261 120 304 275 298 2.75 034
1971 277 257 295 2.60 295 2.84 300 2.73 NS
1972 269 276 279 223 27 291 290 2.61 023
1973 320 261 328 242 315 2.87 308 279 NS
1974 3n 214 285 217 303 241 285 2.49 027
1975 349 318 3% 303 363 361 380 339 0.26
1976 372 256 386 288 387 342 365 329 039
1977 323 260 322 258 331 2.65 330 2.81 052
1978 325 317 323 284 346 3.00 3A 2.96 021
1979 240 183 221 165 253 1% 245 206 033
1930 371 332 356 316 350 330 343 343 019
1983 307 321 300 303 321 322 331 302 NS
1984 331 217 2.97 114 312 205 291 242 043
1985 4.02 320 376 2.68 398 321 375 325 0.26
Pooled

mean

(23years) 307 284 310 265 329 308 330 310 0080

NS = Not significant; CM = Cattle manure; GL = Greenleaves

The experiment was vitiated during 1981 and 1982
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Table 3. Contrast analysis of grain yield as affected by continuous application of organic
and inorganic manures

Kharif

Treatment

mean T1 T2 T3 T4 T5 T6 T7 T8

(25 years)

kg /18.48 m? 5296 4.803 5240 4655 5455 5163 5201 5.069
Sum of square F Significance

1 Ti+Ty+Ta-3Ty = +1.374 0.00629 0.0428 NS

2 Ti+T2+T3-3Ts = -1.026 0.00351 0.0239 NS

3. Ti+T2+T3-3Ts = -0150 0.000075 000051 NS

4. Ti+T2+T3-3T7 = -0534 0.00095 0.00646 NS

5. Ti+T2+T3-3Ts = +0132 0.000058 0.00039 NS

6. Ts+Te+T7-3Ts = +0.702 0.00164 0.0112 NS

7. Ts+Te+T7-3Ts = -1944 0.0126 0.0856 NS

Interaction mean sum of square 01471 r25

Rabi

Treatment

mean T1 T2 T3 T4 TS5 T6 T7 T8

(23 years) '

kg / 18.48m? 5670 5242 5734 4887 6.072 5696 6.0% 5730
Sum of square F Significance

1 Ti+T2+T3-3T4 8 +1.985 0.0146 0.0555 NS

2 Ti+T2+T3-3Ts = -1570 0.0089 0.0340 NS

3. Ti+T2+T3-3Ts = -0.442 0.0007 0.0027 NS

4 Ti+T2+T3-3T7 = -1ed2 0.0097 0.0372 NS

5, Ti+T2+T3-3Ts = -0544 0.00106 00041 NS

6. Ts+Te+T7-3Ts = +0.674 0.00165 0.0063 NS

7. Ts+Te+T7-3Ts = 3221 0.0376 0.1423 NS

Interaction mean sum of square 0.2623 r.23
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