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Effects of N. P. K. and Organic Matters for 15-years
Successive Application on Paddy Soil Properties,
Plant Growth and Yield of Rice Plant

Oh, Y. J*

ABSTRACT

Experiments were conducted to know the effects of 15 years successive application of fertilizers and organic

matters on the soil properties, plant growth and yield of rice.

Application of fertilizers and organic matters for 15 years in same plots were increased soil pH, OM, and
CEC, but decreased Si0, and Ca content in paddy soil. Organic matter application for 15 years was increased

OM about 0.5% compare to non-applied plot. Particulary lime application was increased soil pH, SiO,, Ca and

CEC in paddy soil.

NPK+compost and NPK+straw application were increased number of panicles and number of spikelets

per unit area, but decreased ripening ratio compare to NPK applied plot.
Average grain yield for 15 years in the non-fertilized, -N, -P, -K, NPK+compost, NPK+straw and NPK+lime

applied plot was 47,51, 88,95,113,117, and 106% of yield conpare to NPK applied plot, respectively.
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Tablel. Amount of applied N, P and K with

lime and organic matter amendment
in each year during 1968—1982
experimental period.

Fertili- ' Com- Rice- | .
zation N RG KO post Strew Lime
(kg /10a)
Non —fer- _ _ _ _ _ _
tilized
NE, K —  6(5) 96} — — —
—PWN, K 108) — 96 ~— - =
~—K (N, P) 10(8) 6(5) — — - =
N, P, K 10(8) 6(5) 9161 ~— — —
N,P, K, _ _
“+compost 10(8) 61i5) 9t6) 1,000
N,P K+ _ _
Rice Straw 10(8) 615) 916) 750
N, B, Kt _ _
Lime 10(8) 6(5) 9(6) 360

( ) : Amount of fertilizers applied during
1968 to 1972

1968446 1972872 S5FE/FS 10a% N-BOs-
K:O€ 8-5-6kg#4 WEffstgle™ 1973&FE¥H 19
82#F A 104G 10aE N-P,0; - K, OF 10-
6-9kg¥ WASIHY. KELKEL REe #HHs
des BRAE sol ot 4zig zlole oy
68 1845 108 Aol2 slgov HEEm = 30
X15cm & sttt R SmHEL £FE 50%,
SR 30%, BE 20%= slo #it, 4 9 4
Ke B 308 #idl A

TERFL 0~15em 9 ELE R3S BE B
B F 2mm AR A4 BEEEHER 185
FraEP ol #eto] HiFsianh

KRS £FRES BRE 278 MMes 2044

RAEstdod HFE U EYRY RO E AA
HBEE FhHK% 4848 REstd 80°C Z1R%Hol
A 48B5RT RSl BYES RESIL Bwsd 4
ol EASHE T @YY 22%FT micro- Kjeldal
% #¥-<S Ammonium Vanadate Yellowd:, ME
o} 2 9] 9] B¢ Atomic Absorption Spectropho-
tometer 2 BITE &t

Hit i EHRBRE KBHE EEHEEd
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Table 2. Changes of physico-chemical properties of top soils after 5 and 15 years fertilization.

PH  OM  Available(ppm)  ©X changeable  pn

Fertilization Year a:1n (% —m (m.e, 100g) (me”100g)
P2 05 5i O, K Ca Mg

1972 B.E 5.3 1.3 22 114 0.30 53 07 - 84

Non - fertilized B.E 6.1 1.1 19 97 0.23 41 1.0 11.2
1982 H.S 5.8 1.6 16 72 0.26 33 07 —

1972 B.E 5.0 1.2 41 106 0.40 60 09 9.2

—N(P, K) 1982 B.E 5.9 1.3 49 90 0.32 38 09 11.9
H.S 5.4 1.6 49 66 0.37 32 06 —

1972 B.E 5.4 1.2 12 121 0.30 63 09 9.2

—P(N, K 1982 B.E 5.8 1.5 15 71 027 38 10 11.8
H.S 5.3 1.6 14 70 0.32 33 038 —

1972 B.E 5.4 Lz 26 122 0.20 65 10 89

—KN, P 1982 B.E 5.8 1.5 39 71 0.18 39 10 11.9
H.S 5.3 1.8 60 76 0.21 37 08 -

1972 B.E 5.1 1.3 51 119 0.40 6.3 09 9.6

N, P, K 1982 B.E 5.6 1.5 45 66 0.24 37 08 12.1
H.S 5.3 1.7 39 72 0.30 31 07 —

1972 B.E 5.4 1.5 38 - 96 0.40 58 1.3 9.2

N, P, K+ Compost 1982 B.E 5.7 1.9 56 68 0.27 38 09 12.2
H.S 52 2.2 28 72 0.31 32 017 —

1972 B.E 5.2 1.9 50 101 0.60 53 09 9.5

N, P, K+ Rice-straw 1982 B.E 5.4 1.6 54 62 0.27 35 07 123
H.S 5.1 2.1 28 69 0.32 28 06 -

1972 B.E 7.5 1.2 50 300 030 173 07 10.1

N, B K+Lime 1982 B.E 80 1.3 49 259 023 126 08 14.0
: H.S 7.3 1.6 37 195 0.27 91 06 —

B.E: Before experiment
H.S: Heading stage

a: NPK+ Compost

0.71 o: —K 07 o.—p o: NPK+Straw
~ 06 x: NPK 60k *:NPK A: NPK+ Lime
X T 4 : NPK+ Compost -

3 0.5+ o: NPK+ Straw g S50F
a: NPK+Li &
3 oaf K Lime S 40f
£ T
v 0.3+ = 30t
2 0.2 s 20
é L4 < L
= 01r 10f ./___—-‘\\
0 —4 1 A i 4. 0 1 L A -
June 25 July9 Sep.7 Aug.23 July27 June 25 July9 July27 Aug.23 Sep.7

Growth stage

Fig 1. Changes of available phosphorous and exchangeable potassium in paddysoil at different

growth stages for 15 years successive application of N, P and K with organic matter and
lime amendment.
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Fig 2. Changes in number of tillers under
different fertilizers applied condition ;
Non-fertilization (—@—), —N (—x—),
—P (—A-), —K(—0O—), NPK(---@-),
NPK +Compost (--- x+-+), NPK~+Straw
(---&-), and NPK+ Lime (---O--), for
15 years.

800y

6001

4001

200+

Dry weight of plant (g./m?)

0 1 1 i 1 A
20 35 50 65 80

Days after transplanting (days)

Fig 3. Changes in dry weight of rice plant at
different growth stage under different
amount of N,P and K with organic
matter and lime amendment ; Non - fer-
tilizer (—@—), —N(—x—), —P(—A—),
~K(—O-), NPK(---@ ), NPK+Com-
post (-+- x +--), NPK+ Straw (--- A -}, and
NPK + Lime (---O--).
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Table 3. Heading date and yield components for 15 years (1968—1982) successive
application of N, P and K with organic matter and lime amendment.

(1982)
o Heading Culm Panicle No..of Na.of spikelt l,OQO % of
Fertilization date length length panicle per 2 grain npeped
cm) (cm) panicle weight grain
(1000) @)
Non-fertilized Aug.12 72 20.9 7.1 91 143 25.0 92
—N(P, K) Aug. 7 70 200 8.2 83 151 257 90
—P(N,K) Aug. 17 80 213 92 101 206 261 90
—K(N, P) Aug.11 75 210 123 96 262 261 84
NP, K Aug.11 82 213  1L5 98 250 259 85
N,P,K+ Compost  Aug.15 82 214 131 106 308 255 81
N,P,K+ Rice-straw Aug.16 85 215 139 105 324 252 81
N,P,K+ Lime Aug.13 78 202 110 112 274 255 87
6001 112 = 3ER &%, HPE, AKE T Her o
2 500 99 100 || 102 99 on mMBEE 3EFES ER-I U TLREB
N = =1 N PR BLEE WES 92%2 M4 w31 3EER+HE
fb‘f 400 95 % = SER+4£ES 81%= FHH At
3 Tk WEE 1982437 1968558 1982744
= 300 15509 FEE HEstel v 27 4ol Ast 2
8 ol, 1982% 9] Wgfel 15%4Me FHKBET £
~ 200 9 & @EMe KEEE 2d BE 3EFRC &

Non- -N —P —K NPK NPK NPK NPK
fertilizer + o+ +
Com- Str- Lime
post aw
Fig. 4. Comparison of brown rice yield between
average of 15 years successive applica-
tion (Z) and yield obtained in 1982 (1)
under different amount of chemical fer-
tilizer with organic matter and lime
amendment.
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Table 4. Changes in brown rice yield under differently fertilized condition for

15 years (1968—1982).

Fertilization

Brown rice yield (kg./10a)
‘68 ‘69 ‘70 '71°72 '73 ‘74 '75 76 ‘77 ‘78 79 ‘80 81 '82 +S.D¥

Average

Non-fertilized
—N(P, K)
—P(N, K)
—K(N, P)

N, P, K

N, P, K+ Compost

114 117 142 163 144 124 146 176 152 140 277 205 250 260 279 179+59.3
113 136 152 180 170 146 165 214 176 169 358 202 251 259 275197+62.2
299 259 238 288 332 315 383 364 388 337 432 320 244 489 444 342+81.6
300 280 223 333 368 368 368 352 404 341 489 305 299 498 497 362+ 81.6
308 280 247 341 369 360 430 418 429 373 490 402 289 540 500385+82.3
313 286 337 412 392 453 491 437 468 427 535 495 412 513 558 435+ 79.7

N, PfK + Rice~straw 304 307 308 396 435 511 550 451 452 412 536 534 453 570 512 449+89.8

N, P, K+ Lime

331 370 303 475 405,429 425 306 392 404 519 434 315 521 499 408+ 74.2

® Standard deviation.
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Fig. 8. Yearly variation of brown rice yield
index on the 15 years successive appli-
cation of chemical fertilizers and
organic ‘matter amendment.
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Fig. 6. Changes on concentration of mineral
nutrients as T-N, P,Os and K;O in rice
leaf blade at different growth stage for
15 years successive application of chemi-
cal fertilizers with lime and organic
matter amendment.
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Fig. 1. Amount of mineral nutrients in rice
plant at heading stage on the 15 years
successive application of chemical fertili-
zers with lime and organic matter
amendment.
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