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Determination of Nitrogen Fertilizer Recommendation Rates Estimated by Soil-Testing

for Different Types of Paddy Soils

Young-Hun Moon’, Young-Rip Kwon, Byung-Koo Ahn, Jin-Ho Lee and Dong-Chil Choi(Jeollabuk-do Agri-
cultural Research and Extension Services, Iksan 570-704, Korea 'Department of Bioenvironmental Chemistry,

Chonbuk National University, Jeonbuk 561-757, Korea)

To improve the existing nitrogen recommendation method based en chemical properties of soils and to
establish new recommendation rates of nitrogen fertilizer due to different types of soils, the application rates
of nitrogen fertilizer were examined in different soils of 12 experimental rice paddy fields. The application
rates of nitrogen ferfilizer estimated by soil-testing were higher than the rates of nitrogen standard
recommendation that has been used. The application rates for minimum rice productivity ranged from a low
of 168 kg/10a in sandy soil to a high of 315 kg/10a in saline soil. Amounts of nitrogen absorption in rice
were proportional to the application amounts of nitrogen fertilizer in soils. Nifrogen use efficiency was the
highest, 36.7%, in immatured paddy field and it was inversely proportional te the application amounts of
nitrogen. the rice tasty value was the highest in the soils without nitrogen application, and also it was the
lowest in the saline soils with or without nitroegen application. As comparing with the nitrogen application
rates obtained by the existing nitrogen recommendation method, optimal nitrogen application rates estimated
by the standardization of nifrogen application efficiency rate, environmental index, and rice quality were 1.0
fold in the well adapted soil and sandy soil fields, 0.92 fold in the immatured soil field, and 0.83 fold in

the saline soil field.
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Table 1. Physico-chemical properties of soils before experiment

Soil types pH OM TN  AvPOs Exch.(cmoli/kg) AvSiO,  Clay
(1:5) (g/kg) (%) (mg/kg) K Ca Mg  (mg/kg) (%)
Normal(3) 6.0 27 0.13 121 0.33 54 1.6 141 22.9
Sandy(3) 59 2 0.11 182 0.27 43 1.0 92 10.6
Immatured(3) 6.0 20 0.07 47 043 6.0 2.0 187 319
Saline(3) 6.1 12 0.08 104 0.95 46 47 180 19.5
55 25 80 0.25 50 15 157
Standard” ~ ~ ~ ~ ~ ~ ~ -
65 30 120 0.30 6.0 2.0 180

{ ): No. of experimental sites

*Fertilizer application recommendation for crops(NIAST, 2006)




e AaAug 44

35

Table 2. Application rates of nitrogen, phosphate and potassium fertilizers based on soil testing (kg/ 10a)
Soil types N P05 K0 A
Normal(3) 112 45 52
Sandy(3) 109 33 80
Immatured(3) 138 58 47
Saline(3) 226 44 34
() : No. of experimental sites
Table 3. Rice yield by nitrogen fertilizer rates based on soil testing
Soil types Yield(Mg/100) Maimumyield S f}im
N0 N 05 N 1.0 N 15 (Mg/10a) (ke/10a)
Normal(Index) 5.27a'(79) 6.00a (90)  6.66b (100)  7.04a (106) 7.08 174
Sandy(Index) 508b (80)  5.68¢c (89)  6.37c (100)  6.70b (105) 6.72 168
Immatured(Index) ~ 450d (65)  5.86b (85)  6.90a (100)  7.13c (103) 7.31 197
Saline(Index) 4.71c (71) 5.70c (86) 6.66b (100)  6.82b (102) 6.92 315

"Mean separation in columns by Duncan’s Multiple Range Test at 5% level.
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Table 4. Nutrient absorption of rice(shoot + grain) by soil types and N application rates (kg/ 10a)
Soil types |\ enizer qy P,0s K0 Ca0 MgO 505
N0 795 d 439 d 1275 d 265 ¢ 200 d 610.7 d
Normal N 05 96.5 ¢ 522 ¢ 1510 ¢ 299 b 238 ¢ 665.9 ¢
N 1.0 1126 b 615 b 180.7 b 375 a 276 b 7710 a
N 15 1357 a 65.8 a 1995 a 377 a 312 a 7589 b
NO 84.2 d 45.7 d 1281 d 263 ¢ 183 d 5572 d
Sandy N 0.5 98.6 ¢ 531 ¢ 144.1 ¢ 275 ¢ 215 ¢ 585.2 ¢
y N 1.0 115.0 b 589 b 1627 b 310 b 255 b 6321 b
N 15 136.7 a 65.7 a 1904 a 33.6 a 288 a 682.6 a
N O 622 d 367 d 1034 d 207 d 16.6 d 505.5 d
Immatured N 0.5 876 ¢ 481 c 1386 ¢ 276 c 237 ¢ 6324 ¢
N 1.0 1128 b 544 b 1705 b 324 Db 288 b 7320 b
N 15 126.0 a 59.6 a 180.7 a 352 a 332 a 7590 a
N 0 96.9 ¢ 41.0 ¢ 80.8 ¢ 272 d 194 d 6524 d
Saline N 0.5 1245 b 519 b 1143 b 323 ¢c 256 ¢ 7417 c
N 1.0 1510 a 633 a 1412 a 390 Db 310 b 8154 a
N 15 155.1 a 63.1 a 145.0 a 422 a 345 a 7822 b
"Mean separation in columns by Duncan's Multiple Range Test at 5% level.
Table 5. Nitrogen utilization rates of rice plant at the different soil testing N treatments
N utilization rates (%)
Soil types - - - -
N 0 times N 05 times N 1.0 times N 1.5 times
Normal - 27.9b° 35.3ab 30.7a
Sandy - 24.2c 34.2b 29.4a
Immatured - 36.8a 36.7a 30.8a
Saline - 24.4c¢ 23.7¢ 17.2b
"Mean separation in columns by Duncan's Multiple Range Test at 5% level.
Table 6. Palatability score of milled rice at the different soil testing N treatments
N femhze,r rateg based on Normal Sandy Immatured Saline Mean(index)
soil testing
NO 69.5 at 702 a 708 a 685 a 69.8(105)
N 05 668 b 66.7 b 675 b 625 b 66.7(100)
N 1.0 675 b 66.7 b 66.8 ¢ 630 b 66.9(100)
N 15 639 ¢ 64.7 ¢ 66.0 ¢ 59.5 ¢ 64.7(97)

"Mean separation in columns by Duncan's Multiple Range Test at 5% level.
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Multiplication of soil test N level

Fig. 1. Relationship among N fertilizer rate based on soil test, rice yield, N fertilization efficiency, and environmental
index in the productive soil. (O; Yield index, [ ; Fertilization efficiency, A ; Environmental index.
¥ Fertilization efficiency index = N efficiency of plots/ N efficiency of soil test N plot * 100

¥ Environmental index = 100 ~ (N fertilizer rate ~
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Multiplication of soil test N level

Fig. 2. Optimum N rates in consideration with fertili-
zation efficiency for rice,

B o A HA AlabER Fg 1904 A
i AIBI:@: XI T fAA S E—l & FAE BEdsi] At
313l FRHEE BEEY AR EYgAuE
1,01, Ul# I} A Zzt BEokdAAEEY 0928
0.83u)}1A] ﬂﬂ AR 58 B3 o] 3k Fglo® A}
{3l AuEE, 87 2 F4E vEd =Y 43 A4

N absorption rate)

A 7% B Bk Foto] AEBe i) 830829
¥9e A4A0R 94T 4 9 Ao BRBLh

2 o
EQEAYS Tele 716 Bk AlR|FAPEe w
Sa17] glato] R 49U ALANIEE AHa] s
of 1270 W AR ERGHE A2APAE A
A3
FEW PP 0 ARNGFS AAEFVEY B
4 B BT, DA AALA O Ak 5

AdAmEE 4 H% oA 315 kg/10a, AFARIA 168
kg/10a% Hig HAAHES Bk F3E ALTse%
& A nj 147%1%1, Aol $EL vl&HolA
36.7%% 7P% Eokow, AoAn| g} fwﬂl d dAL &
o AvAE =B F9o #AQle]l FALNA B3I, &
g FalgelA 7 i A @%X?Ts} A

98 e BEssl 92 AN BEE AR
oAM= ESRF /\lﬁlau 1.08), vi&SHET g
74z} 0928 0839 P& w HA NulF & Bolrh




38

sl
o
ot
i
oR
)

it

ALh

Ahn, ST, Kim, D.H. (1996) Effects of application rates
on quality of rice. Inst. Agric. Resour. Res. 3: 9-16.
Dong-A Univ., Korea.

Choi, DH. (2006) Application technology of organic
agriculture materials, Int, Org. Symp. pp. 35-58.
Diker, K, Bausch, W.C. (2003) Radiometric field measure-
ments of maize for estimating soil and plant nitrogen.

Biosys. Eng. 86(4): 411-420.

Eom, KV. (2005) Measure for improving rice quality
with market sale of imported rice. In proceedings
of symposium of improving rice quality in Korea.
pp. 27-51. National Institute of Crop Science,
Rural Development Administration.

Hinzman, L.D., Bauer, M.E,, Daughtry, CS.T. (1986)
Effects of nitrogen fertilization on growth and
reflectance characteristics of winter wheat. Remo.
Sens. Environ. 19: 47-61.

Jun, HJ. (2005) Nitrogen fertilizer recommendation
on different soil management groups based on soil
test results. Report of Agro-Environment Science.

Lee, C.S.,, Kwak, HK., Hwang, K.S,, Park. J.K. (1988)

Estimation for application amount of N fertilizer
in mid mountainous paddy soils with special
reference to content of organic matter and available
silica in soils. Research Reporters of Rural
Development Administration. 30: 41-47.

NIST. (2000) Methods of soil and crop plant analysis.
National Institute of Agricultural Science and
Technology, Rural Development Administration,
Korea.

NIST. (2006) Fertilizer application recommendation
for crops. National Institute of Agricultural Science
and Technology, Rural Development Administration.
Korea.

Park, Y.H, Lee, Y., Noh, ]S, Kim, S.C, Lee, KS.
(2004) Integrated nutrition management for rice
cultivation. Plant Nutrition Division, Dept. of Agri-
cultural Environment, National Institute of Agri-
cultural Science and Technology, Suwon, Korea.

Song, Y.S., Lee, K.S,, Jung, B.G., Jun, H]J., Kwag, KS.,
Yeon, B.Y., and Yoon, Y.S. (2006) Determination of
nitrogen application rates with paddy soil types
for production of high rice quality. Korean |. Soil
Sci. Fert. 39(2): 86-94.




