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Influence of Nitrogen and Potassium Split Application on the

Physiological Characteristics of Paddy Rice in Sandy Gravel Soil

K. B. Park
Youngnam Crop Experiment Station, Milyang, Korea

ABSTRACT

Experiment was conducted to find out the influence
of nitrogen and potassium split application on the
yield and physiology of rice plants in a sandy-gravel
soil.

Nitrogen and potassium mixed application, nitro-
gen split application, and potassium split application
increased yield of rice by 22,20, and 189, respec-
tively, compared to conventional fertilizer applica-
tion.

Nitrogen split application increased chlorophyll
content and potassium split application increased
root activity. Concentration of silica, magnesium,
and calcium was increased by the mixed split ap-
plication of nitrogen and potassium.
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Table 1. Physical properties of paddy soil.

Clay | Silt | Sand
(%)

1.3 35.1

Gravel
(%)

4.8

Soil depth ’Soi.l series

Tongchen 53.6

(0~10cm)

Sub-soil

10 50cm) 14.5( 52.5 33.0

25.0




Table 2. Chemical characteristics of paddy soil.

\ Item - 0.M.0%) [P0 (opm S04 (opm) Cation (me/100g) CEC

p M. (%) {P:0s (ppm) SiO; (ppm (me/100g)
Depth \} | K ] Ca | Mg
Top s0il(0~10cm) 5.7 2.9 72.9 54.8 0. 15 2.5 0. 40 5.4
Sub-s0il (10~20cm) ‘ 5. §| 3.5 62.7 63.9 0.16 4.0 0. 50 6.5

Table 3. Rate of N and K;O split application.
Weeks after transplanting
No. Treatment . .. 0 1.5 3 4 6 l 9 l 11
N|P0Os | K0 | N| N| KO | KeO | N| KO | N| KO | N| K0

1 Check 60 100 100 30 10
2 | N split application 20; 100 100{ 20| 15 25 10 10
3 | K split application 60‘ 100 20 20 200 30 20/ 10 10 10
4 N-K mizxed split application 20) 100 20| 20 15 20 20| 25 20{ 10 10 10 10
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Fig. 2 Activity of lower nodal roots at different
growth stages.

AL MEE #a3td FRRA KFH FdA=
ol ®o] BadsE v RE MBS TRE kgl A
A KBRS £F TR He 7te=z BHEA
#3A Ho B Behe ETdge 29 Wk
B2 ufo ndas mEE B s & A
< KfEHY £BY BN g3l 2 ®E =
o SRFENZ EFR BEK SRS #HEde
o 2335 2ol EXRE Hmez ##Hsd F9
€ B i Sl Hetd Bgten EFHERM
2 Z24E g% MBS BASK JRe BBt ¥
gt z %S MBS L£HEHAIA BR G
o FuEA EHEHEY B BB BEE FANA
BEH B9%K 87¢ BEAA HER #E

1.5¢

1.3f L4
1.1 ¢ .

% . [ ] *

12
6.9 d .

o ® :
4 r=0. 588**
H ° 4

0.7t o L4

30 60 90 120 150 180 210

Weeks after transplamting
Fig. 3 Chlorophyll content of leaf blades at di-
fferent growth stages.
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Fig. 4 Correlation between chlorophyll content of
leaf blades and activity of upper nodal roots
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Fig. 5 Starch content of leaf blades at differunt
growth stages.
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tents of leaf blades.
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Fig. 8 The content of T-N of leaf sheath and culm
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Fig. 9 Content of K;0 of leaf blades at different
growth stages
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Fig. 10 Content of K;Q of leaf sheath and culm
at different growth stages
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Fig. 11 Content of Py0s of leaf blades at different

growth stages
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Table 4. Si0,, MgO, and CaO concentration of rice plants at different growth stages
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Fig. 12 Content of P;05 of leaf sheath and culm

Weeks after
tran. 3 4 6 9 13
Part . - :
Lea Lea Leaf . Leaf Lea
Nutrient T ~ Leaf shi':lth Leaf sheath Leaf sheath Leaf sheath Leaf shea%h
utrient Treatment; + + 4+ =45
(%) No. l blade | | blade culm | Plade | 4| blade culm | Plade [ 5o ~
1 5.7 6.4 5.9 4.4 4.4 3.7 6.4 5. 2 14. 2 7.7
Si0, 2 5.4 6.4 5.1 4. 8| 4.3 2.9 5. 3 4.6 11.9 7.7
3 5.7 6.2 = 5.5 4.8 4.4 4.9 6.1 5. 0 13.4 9.9
4 5.4 6.4 500 4.7 4.8 3.7 7.1 4.8 13.8 9.5
1 0. 20 0. 26/ 0.22 Q. 09 0.31 0.18 0.44 0. 29 0. 22! 0.16
MéO 2 0. 40 0. 40 0.22 0.11 0. 33 0.20 0.43 0. 22 0. 25, 0.20
3 0. 35, 0.29 0.29 0.18 0.31 0.18 0. 46| 0.31 0.21 0.17
4 0. 40 0.22 0.29 0.15 0. 37, 0.21 0. 44 0.24 0. 25 0.19
1 0.13 0. 08 0.21 0.13 0.24 0. 04 0.34 0.13 0.93 0.20
Ca0 2 0. 13 0. 05 0. 26 0. 08 0.19 0. 08 0.32 0.05 0.89) '0.19
3 0. 16, 0. 03] 0.21 0. 08, 0.21 0.05 0. 40 0. 08 0.73 0.17
4 0. 13 0. 05 0.21 0. 05 0.19 0. 05 0.32 0.08 0. 56 0.17

Table 5. Effects of N and K split application on various agronomic characters.

- Item Culm No. of No. of | Maturing| Yield (kg/10a) Index

length | panicles | spikelets ratio | Villed {milled
Treatment (cm) per hill |per paniclel (%) |Brown rice rice rice)
1. Check 54 10 119 77.7 522 421 100
2. N. split application 56 11 107 81.1 615 507 120
3. K. split application 52 10 133 75.6 614 500 118
4. N-K mixed split application 55 11 124 79.6 626 512 122

L.S.D. (0.01) 72.7 CV. (%) 5.0
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SUMMARY

Experiment was carried out to know the influence
of nitrogen and potassium split application on the
yield and physiological aspects of paddy rice in a
alluvial sandy-gravel soil. The results are summa-
riezed as follows:

1. Nitrogen and potassium mixed split application,
nitrogen split application, potassium split applica-
tion increased yield of rice by 22, 20, and 18%
respectively, compared to conventional fertilizer
application.

2. Potassium split application increased root activi-
ty.

3. Nitrogen aplit application increased chlorophyll
content and starch concentration in the leaf
blades.

4. Root activity measured using a-naphthylamine
was positively correlated with chlorophyll content
in the leaf blades.

5. Potassium concentration was negatively correlated
with starch concentration in the leaf blades.

6. Silica, magnesium, and calcium concentration
increased by the mixed split application of nit-

rogen and potassium,



