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The Effect of Whole Layer Placement of Total Amount of N, P, K,
Application with Clay Minerals on the Growth and the Yield of Paddy Rice
in Different Soil Types.
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Dept. of Agricultural Chem..Coll. of Agric. Kyungpook Natl. Univ.

*Office of Rural Development

Summary

This study was carried out to evaluate the effects of whole layer placement of total
of N.P.K. application with clay mineral such as Bentonits and Zeolite on the growth and
the yield of rice in different sandy soils .

The results ebtained were as follows ;

The yield was increased by whole layer placement of total amount of N.P.K. applica-
tion with clay minerals in both soils examined compared with the treatment of N.P.K.
only. In fine sandy loam soil, it was increased significantly at % % level at N. P. K.
+ Zeolite 1. 0 M/T and in fine sandy soil, at 5% and 1 % at N. P. K. + Bentonits 0.5 M
/T and N.P. K. + Bentonite 1. 0 M/T, respeciively.

The nitrogen and silica content of rice straw at heading stage were increased and
were tended to increase in phosphate and exchangeable cations such as potassium, c¢al-
cium and magnesium by whele layer placement of total amount of N, P, K. application
with clay mineral.

The chemical properties of both soils were changed slightly after the harvest of rice
by the whole layer placement of total amount of N. P. K. application with clay mineral ;
pH, C. E. C., exchangeable base and available silica content were increased.

1} A thesis submitted to the Committee of the Graduate School of Kyung Pook National University in partial
fulfillment of the requirements for the degree of Master of Agriculture in December 1931,
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Ex-cation - Particle distribution .
C.E.C Texture * Soil
Denth pH P,0, 8i0, OM (me/100g) /1008 (%) series
P (1:5)(ppm) (pom} (%) K Ca Mg (M€ Sand Sit  Clay
Top seil 6. 4 295 77 L9 038 43 22 B 8 27. 0 59, & 13 4 F.S.L Gangseo
Sub soil b 6 187 55 L4 025 67 L3 81 37. 8 50. 0 12, 2
Top soil 54 95 43 05 012 25 07 34 90. 7 6. 4 29 F. S Jangcheon
Sub soil 53 45 40 0.2 008 32 o8 33 91 5 5 6 29
# F.S5.L : Fine Sandy Loam F. S : Fine Sand
Table 2, Physico-chemical compesitions of clay minerals
Particle . .
Material size pH Si0, Ex- cation (me /100g ) C.E.C
(mesh 3 (1:5) {ppm) K Ca Mg (me / 100 ¢)
Bentonite 10 86 678 16. 00 42 5 88 77. 5
Zeolite 60 7.5 G685 3z 83 62 5 12 8 110 5
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P No. of No. of Ripeni : . Yield
. Item T:i]Let:mE paniclg grains . raFt'io ¢ é?g?n (l}(;c/e]g;e)ld ratio
reatment per hill per panicle (%) wt (g) (%)
€  Conventional application 89 14. 0 110 74 24. 5 763 97
2 W% of N.P.K 8 12 14, 3 113 66 25. 4 786 100
T 7 +Ben. 0.504) 8 12 14.3 119 73 24.6 809 103
92 » +Ben. L0 8 11 i4. 4 114 74 24, 6 827 105
g n +%Zeo, 05 8 11 11 4 112 67 25. 0 831 106
In n +Zeo. 10 8 12 4. 3 118 73 24. 3 860 109
= Coventional application 8 7 12 5 93 78 26, 0 600 97
@ W¥of N,P.K 8 8 14, 3 85 79 2h 2 616 100
-g # +Ben, 0 5 M0 B8 14. 9 107 73 24. 8 690 112
o v +Ben. 1,0 88 15. 7 110 80 25 4 736 123
z nw +Zeo. () 5 88 15 2 99 80 24, 2 645 105
& v +Zeo. L0 88 14. 5 86 a2 24, 8 636 103
* Whole layver placement of total amount of N. P. K
F.S. L F. S
*%x L.S.D. {5 %) reesvrenr 55 1 seeeeennn 59 7
(1 %) venreem 78,3 weerenns 84. 9
C.V (%) vrmrene 37 veveniees 5 0
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tillering, 3: Ear forming 4 : Harvesting)
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Table 4. Nutrient Contents of rice siraw at heading stage.

Nutrient T-N P, 0, K,0 Ca0 MgO $i0,
%
Treatment
£  Conventional application L 75 0. 62 269 1 82 0. 91 7. 24
2 W*of N.P.K 1 69 0. 55 273 1 40 0. 10 7. 82
E= # + Ben, 0.5 (M) 2 64 0. 67 2 87 2 80 0 7t 9. 16
98 # + Ben. 10 2 34 0. 65 278 2 10 0. 20 9 26
v # + Zeo. 05 275 0. 82 2 97 L 80 0 40 9. 36
£ # 4 Zeo. 10 203 0. 62 302 2 10 L 41 9 48
B Conventional appli¢ation 0. 95 0.17 1. 32 0. 84 1 41 6. 70
@ W* of N.P.K 115 0 14 L 84 0. 86 1 3t 6. 66
‘%2‘ # + Ben. (. 5 (M) L 25 0 23 2 21 0. 88 1 41 7. 58
8 »# + Ben. 10 L 50 0. 10 217 0. 87 1 31 8 00
g # + Zeo. .5 L 45 0. 27 226 0. 84 1 61 8. 01
B # + Zea. 10 L 10 0. 13 L 08 0. 70 1 01 8. 74
* Whole layer placement of total amount of N. P, K.
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Table 5. Chemical properties of the soil after harvest of rice

Items

pH 0. M P,0;, SiO, Ex- cation (me /1008) C.E.C.
Treatment (1:5) (%)  (ppm)  (ppm) K Ca Mg (me /1002)
g Coventional application 6. 40 1 66 248 99 0. 20 4.0 13 93
2 W+ of N, P.K 6. 35 L 57 279 110 0. 22 44 17 90
g_ # +Ben. 0. 5(¥) 6. 65 1. 32 228 146 0. 22 18 L5 g3
§% #+Ben. 10 6. 65 1. 74 250 110 0. 21 16 22 10. 6
v #+Zeo. 0.5 6.75 1 49 238 121 0 23 39 16 9 1
= »+Zeo, 10 6. 60 1. 91 194 182 021 37 1.7 1.6
B Conventional application 5. 50 1 14 27 26 0. 29 L6 0.6 59
& W* of N.P. K 5. 65 0. 99 46 48 0. 26 30 0.7 60
é.; # +Ben. 05 (M) 5 75 1 16 46 144 0 27 29 0.6 6. 6
g # +Ben. 1.0 5 85 L 12 46 197 0. 49 25 0.8 8.4
2 n+Zeo. 0.5 5 80 1. 20 a8 36 0. 37 L3 0.7 6.5
i w+Zeo. L0 5 55 0. 95 39 49 o 12 L6 0.3 7.9

* Whole layer placement of total amout of N.P. K
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