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Effect of Fertilizer Application Level considering Irrigation Water Quality on Rice
(Oryza sativa L.) Productivity and Agricultural Environment
Mi-Jeong Uhm, Hyun-Cheol Park, Kab-Cheol Kim, Jeong Ryu, Joung-Sik Choi (Jeollabuk-do Agricultural Rese-

arch and Extension Servi_ces, Iksan 570-140, Korea)

ABSTRACTS : This study was conducted to investigate the effect on agricultural environment and crop pro-

ductivity by different amount of applied fertilizer in consideration of irrigation water quality. N, P and
contents of irrigation water used in this experiment were 6.16, 0.26 and 9.37 mg/L, respectively. N, P and

K
K

Concentrations of runoff water were lower than those of inflow water during rice cultivation. N, P and K
Concentrations of ponded and percolated water were changed according to the amount and time of applied
fertilization. During rice cultivation in paddy soil, nitrogen balance was closed to 0 in STF 50% (50% level of
soil testing fertilization), 0.14 kg/ha, but it was 95.3 kg/ha in CF (conventional fertilization) treatment. In STF
50% and STF (soil testing fertilization) treatment, yield of perfect rice was not greatly different as compared
with CF treatment, due to the superiority of ripening rate, 1,000 grains weight and milling characteristics.
Mechanical paratability of rice was excellent in NF (non fertilization) treatment, STF 50% treatment showed
higher in nutrient availability and fertilizers use efficiency than other treatments.

Key words: irrigation water quality, nutrient balance, yield of perfect rice.
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Table 1. Chemical properities of soil before and after the
experiment

Ex.ca

H OM AvP fions AvSiO, TN
p v.%05 l+/kg) v.SiO, T-

Treatment ) (cmo 9

(1:5) (g/kg) (mg/kg) G Mg K (mg/kg) (%)

Before 56 29 166 37 10 03 58 011
experiment

NF 53 23 146 25 07 012 47 010

Affer oR 51 » 16 24 07 07 3 0R2

expert- o
ment STF0% 51 22 163 24 08 016 46 012

CF 52 A 18 27 08 017 5 013
NF, Non fertilization; STF, Soil testing fertilization; STF50%,
50% level of Soil testing fertilization; CF, Conventional fert-
ilization.

Table 2. Chemical properities of inflow water

TN TP K Ca Mg Amount
(mg/L) ()

Treatment

Precipitation 045 001 013 012 002 1,050

Irrigation water 616 026 937 2136 507 450

AR 0THN AZ T B3 A2E HSOHO, 9
o2 BI5le, o7 T 3 ox|9] JAES 33l At
AFE 5o, LARE 0]835le] T-Ne Kjeldahl™d, <1
A2 Ammonium Vandate, ol 2 w]Z3Ai= AAS(Va-
rian SpectrAA 220FS)2 B-A31%ch

B, WS FES AFF 5 FARHL £2093
g F3lel TN, TPe F33%Y, Yoled K,
Ca", Mg"'e AAEREHBATH|(Varian SpectrAA 220FS)S
o] g3l ATk '

Hol A5 2 FE AR AE 2T SAREA
T 2AEY Fo 23, A5 £, 8, A, 34
I, ZEAE, AYF 58 ARG, ¥85He SPAD-
502 meter(MinoltarE ARESITE HE 83l APHE
@nl7] ST50(Yanmar) 0 2 €X3led Hulg THEdl, o] 4
PAE AGr7] RAT2(E-8)2 Wu)E dhEo] A A3l
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of EFT $EY B go] AEo A& Foll o] &HWI
HEo2 AzEn, Eg ik FrlAgTAA FTkst
A3, TNe FH7E As the 7oA oGzk Z71319
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Table 32 W A717t 5 FE719 SAGE7] 23]9
AA 7 AR 2R fE5e) ARE WEYFes A
TEE A4 225~324 mg/L, F9 0.04~0.06 mg/L, TF
245~391 mg/Le] MAE KTk ol Jo 5] 2AK #
E5 BdE $44 84 mg/L, 321 021 mg/Lo B3}
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Fig. 1. Changes in N, P and K concentration of ponded
water during cultivation period. (NF, Non fertilization; STF,
Sail testing fertilization; STF50%, 50% level of Soil testing ferti-
lization; CF, Conventional fertilization)

Table 3. Chemical properities of runoff water {mg/L)
Treatment”  T-N T-P K Ca Mg
NF 225 0.04 245 125 3.00
STF 255 0.05 248 12.7 4.67
STES0% 228 004 283 108 285
CF 324 0.06 391 16.2 435

INF, Non fertilization; STF, Soil testing fertilization; STF50%,
50% level of Soil testing fertilization; CF, Conventional ferti-
lization
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Fg 2 Changes in N, P and K concentration of percolated
water during cultivation period. (NF, Non fertilization; STF,
Soil testing fertilization; STF50%, 50% level of Soil testing ferti-
lization; CF, Conventional fertilization)
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Table 4. Growth characteristics of rice plants cultivated in the
different fertilization

Plant No. of Content of chlorophyll
Treat-  peiohtiem)  tillers (mg/100 c)
ment” =

30° 60 30 0 30 60 N 120
NF 380 676 141 135 343 303 335 24
STF 428 728 168 143 360 310 359 282

STFs0% 416 720 165 145 359 307 338 230

CF 431 751 170 155 363 337 366 285

INF, Non fertilization; STF, Soil testing fertilization; STF50%,
50% level of Soil testing fertilization; CF, Conventional ferti-
lization.

Days after transplanting.
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S ol Y] Ve BASE HoL} 0Tl

Azagom drldME Fulgr) 4% A4S ARE veh)

Table 5. Nutrient contents of rice plants cultivated in the different fertilization (%)
N P K SiO»
Treatment”

307 60 90 30 60 30 60 0 30 60 9

NF 144 117 0.75 0.33 029 022 235 231 164 6.2 58 6.6

STF 195 121 14 033 0.28 024 3.09 242 1.73 5.8 48 6.0
STF0% 161 116 0.85 031 0.28 025 2.80 252 1.75 6.0 54 58
CF 215 129 1.07 032 0.30 026 313 238 1.78 52 44 5.8

INF, Non fertilization; STF, Soil testing fertilization; STF50%, 50% level of Soil testing fertilization; CF, Conventional fertilization.
Days after transplanting,
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Table 6. Lodging-related characters and field lodging in the
different fertilization at the 20th day after heading
o, Culm Panice  Intemode  FeBtof gy
length length __lengthim) - center

a) - glng
P e ) g am W@iﬁ‘t ©09)

NF 641 176 171 92 464 0
STF 68.7 190 178 96 492 0
0
1

STF50% 67.1 18.1 175 94 481
CF 69.7 196 180 97 50.1
INF, Non fertilization; STF, Soil testing fertilization; SIF50%,

50% level of Soil testing fertilization; CF, Conventional ferti-
lization
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3949 YEFA EAS Table 734 2ok 5ol o3t
Arot A9 FFFel ha 747F 306, 4.3 kgo & FFH
o] ko]l Wl g gl HAe, EFEETY F
FEEe 449 A2 1353 kg/ha, %}au % 706 kg/ha
Afo]giu} Aeo] o3 Ml A% kL 68~216 kg/
ha, §49 %L 574~984 ke/hao @A r:}g NAAT 9}
TARIAD, SEEe] BEFE AT - FFEH0 anEe @
g wWokom, olf 2t Aole EFFEAT, /AT
X 27k 300 kg/ha, 953 kg/ha 3+ HEow, BEFAA50%
FoAE 0o 717 014 kg/hac 2 vheh GEFA A
ol- A% FRE ol R KAtk

e FEE HEo] &3 Zo] R oler Wit
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Table 7. Nutrient balance of paddy soil in the different fert-
ilization (kg/ha)

Input(A) Output(B)

T
NF 000 306 48 B3 68 54 62 -89
SIF 1000 306 48 133 162 81 163 300
SIF0% 500 306 48 &3 91 748 89 014
F 1800 306 48 253 26 984 1201 %3
NF 00 12 01 13 001 180 180 -167
SIF 131 12 01 144 00t 227 27 -78
SIF0% 65 12 01 79 001 202 202 -123
CF %2 12 01 Z5 0B 258 B8 17
NF 00 43 14 H7 46 1430 We -1019
SIF 249 43 14 76 101 1628 1729 -1023
STER0% 125 43 14 582 92 1383 1625 1044
F D7 43 14 1254 119 1901 2020 - %7

NF, Non fertilization; STF, Soil testing fertilization;
STF50%, 50% level of Soil testing fertilization; CF,
Conventional fertilization; Irri, Amount of irriga-
tion water x mean concentration; Preci., Amount of
Amount of
infiltration x mean concentration; Uptake, absorbed

precipitation x mean concentration; Infil,

amount by rice plant.
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Table 9. Yield component and yield of rice plants in the
different fertilization

.. 1000 Yield of Yield of
No. of No. of Ripening /. .

: . grains  milled  perfect
¢ panicles grains  rate weight  rice rice

per hil panice (A "l (kg/he) (/o)
NF 134 B8 88 249 43177 40%
STF 155 1085 815 237 4862a 4463a
STF50% 146 983 828 245 4,662ab  4,308ab
CF 167 1111 79.7 235 50852 4531a
INF, Non fertilization; STF, Soil testing fertilization; STF
50%, 50% level of Soil testing fertilization, CF, Conven-
tional fertilization.

“Duncan’s multiple range test significant at 5% level wit-
hin columns.

Table 8. Milling characteristics of rice quality in the different fertilization (%)
Brown rice Milled rice
Treatment”  porfet  Cracked  Immatured Damaged Head broken RMRP
kernels kernels kernels kernels RBR rice rice RMRB
NF 736 79 93 81 855 B1 52 0.7 775
STF 66.9 7.7 11.9 11.0 845 91.8 6.5 887 75.0
STF50% 638 74 100 122 84.7 R4 6.0 89.8 76.1
CF 63.3 84 150 114 845 0.0 86 88.5 748

a)NF, Non fertilization; STF, Soil testing fertilization; STF50%, 50% level of Seil testing fertilization; CF, Conventional fertilization;
RBR, Recovery of brown rice; RMRB, Recovery of milled rice from brown rice; RMRP, Recovery of milled rice from paddy rice.
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Table 10. Rate of utilization and efficiency of fertilization in
the different fertilization
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aFo] fEY 4R fYE WiFEDE Yo 553
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me} walEigitt EGAR0%. AulToME i TIE
I} AnHlE7Ee] ztolz} 014 kg/hao @ Ueh} ofEgx|wol)
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Table 11. Physicochemical properities and paratability of
milled rice in the different fertilization
Physicochemical properities(%)

Treatment” MP
Moisture Crude fat Amylose Crude

protein
NF 135a 0552  177a 5467 69.7a
STF 136a  056a 178 61ab  67.9ab
STF50%  136a 055  178a 56b  692a
CF 1B5%  057a 179 63 669

Rate of utilization”(%) Efficiency(kg/kg)”

Treatment”

N POs KO N PO KO

STF 317 323 76 546 18.2 182
STF0% 363 304 808 6.90 230 230

CF 28 296 51 39 120 75

YSTF, Soil testing fertilization; STF50%, 50% level of Soil test-
ing fertilization; CF, Conventional fertilization.

PIncresed absorbed amount as compared with non fertilization
/ amount of applied fertilizer x 100.

IIncresed yield of milled rice as compared with non fertil-
ization / amount of applied fertilizer. :

a)NF, Non fertilization; STF, Soil testing fertilization; STF50%,
50% level of Soil testing fertilization; CF, Conventional ferti-
lization; MP, Mechanical paratability measured by Toyo instr-
ument.

“Duncan’s multiple range test significant at 5% level within
colurmns.
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