##fFat(Korean J. Crop Sci.), 46(3): 253~259(2001)

SAA

2H2| £ 0f M

Z %ﬁ*‘r .

S429f Zhxte| Alt|H2|o) WHE e H4

ufolzx . Zhi2lx

)t

Fojry s}

Nutrient Uptake and Leaching Under Different Fertilizer Treatment
for Corn and Potato Growth in Volcanic Ash Soil

Bong-Kyoon Kang*', Yang Mun-Park* and Young-Kil Kang*
*College of Agri., Cheju National Univ., Jeju 690-756, Korea

ABSTRACT : The purpose of this study was focused on
understanding of uptake of nutrients by plants, the behav-
iors of nutrients in soil and the possibility of leaching loss
when N fertilizer (urea) and mature compost were applied.
Lysimeters (volume 0.15 m®, diameter 62 cm, height 62.8
cm) were installed for collecting leachate in the Jeju volca-
nic ash soils. Lysimeter study consisted of thirteen treat-
ments: fallow, fallow with weeding, cropping without
fertilizer and compost, three N fertilizer soil surface appli-
cations (16, 32, and 64 kg/10a), three N fertilizer and com-
post soil surface applications (16+800, 32+1600, and 64+
3200 kg/10a), two water dissolved N fertilizer applications
(16 and 32 kg/10a), and low and high plant densities. The
growth of corn (preceding crop) and potatoes (succeeding
crop) and leaching loss were determined during the exper-
imental period. The amount of leachate from lysimeter
was remarkably greater at bare conditions than at crop-
ping conditions for corn and potatoes. The N content of
plants (corn and potatoes) tended to increase as fertilizer
rate increased. Fertilization of urea dissolved in water to
soil was more efficient than surface fertilization for the
growth, yield, and the N uptake N of corn and potatoes.
There were no differences in dry matter yield of plants
between medium and high N rates, but N, Ca, K and Mg
concentrations of plants were higher at higher N rates.
There were significant correlations between N uptake and
each of Ca, K and Mg uptakes in corn and potatoes. Total
N uptake by plants increased with increased N fertilizer
and compost applications. Plants absorbed 54.9% of applied
N at low N rate and 31.0 to 34.0% at high N rates. The
proportion of N leaching losses was lower at low N rate
and high plant density.

Keywords : lysimeter, nutrient leaching, corn, potato, leaching
loss, dissolved in water.
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TR = (Volk, 1959) gEvolstag., Aitstatg o g ey
2 H3ls AA ") ool ¥ NH-N 2)Eo] osle]
ErEE 3 B9l &2 e 34t (Black & Sherlock,
1985), ESqflolA Zikslatgol] 93l NO;-NZ k=,
o] NOs-N 94 280 Fous Felo]lAy g3z o
g gd £ g2 93] &4 " H(Firestone et al.,
1979; Rolston et al., 1978). AAAIEo] BoH 2Eo] A
£ IR Al g2 49 F480] WokdA HlE o8&
&o] Hojx|aL FAlo] §gof ot A7 FrlsHA At

] B A7 e BFELTr WE 9gEAe] §3
SHo] wol M3l @A) w22 AFE SKISE ¥
EYIM lysimeterS 0)-8-3l] A|B|YRol] W HE] A&
I 2 BEhY] AR o)F, 875 48S st A
9] Aol FAFFS AR &aL, H|5e] AMEEE
8o o 3 23E o|F = FEE v 7%
AZE A7) st FPATt.

e Xy

AEE lysimeter MR Y EQ &X

B AGe AFdga B d@&E 278 mellA 19969 5
45 129701 Fgatnh. Aol ARR-EE lysimeter(Fig. 1)
= 4 PVC 938 o2 4FHHL 0302 m*]3L, A
FI(VyE 0156 m*)SA3L, ¥°] 80emg] AEE Aol EA|st
Ak PVC 59 o] A 6eme] 7HE £ AELEE
1818 AT dFsle &2 o] ApFdl Bo|l=F
Axsle] ZFeAlEitt 884E gt

AFSE Ee sPHEZ BAIQl SEANE vprEGER
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Fig. 1. Schematic diagram of lysimeter for leachate sampling.

pH= 672, TNE= 029%, 58204t 326 ppm, F71ESHES
532%, XA Ca, Na, K, Mg Z+7} 269, 0.54, 1.12,
1.47 me/100 g°1 3L, CECE 13.91 me/100 go)th. SAIEF
2 XE9 nigo) 5eme FRIERIFSONE A F 7+ E
EY 186kg¥® 2300 lysimetere] S5 AHE 7em
9] FZHe Foi H7b QUL BlEo| YR E REHE AL

Table 1. Description of the treatments

Y

1= 31t

N@7ZFe] 712 W dFRAFE Hdo vlE] 2 Xjolzt
AR ot AEEEe 714 mmE Hdo) Hj3) He Ho
A7EEE 7~89¢ Zrae Hdr AJd v 10, 119
ANe FFE$7t B3kt

H2|LHE

U8 Table 13} ZFo] FR1IF(TL), FulF-Au) A
ZTH(T2), FRIAEH(T3), At TH(T4), FARE)H(TS), 2
SFFTTE), A - HHl 2FH(TT), D25 BH]7(TY),
A - EH] ZH(T9), Ao 428N A2HT10), ArH
v} A R(T11), AARH] 2A7(T12), AARH] U2
T(T13) 5 13 A2E 3y ko2 wiA|sic) AzZE
2 AF APWE(Yellow) S7F(Zea mays L), TAEEZE 7+
ZH(Solanum tuberosum LYE FAIBIHTE A UAIESS
o] &3t EFEAH L S4ps AR -EHE 2z
7} 18-15-15-800 kg/10a, ZAR= 22}t 14-11-12-800 kg/10a 7]
Fog AMEKL Fade a4, it 2 7REE 7 84
v E Ayl g, EHle AR EER RS 0.76%, At
1.07%, 7}8] 0.65%, 718 31.1%, T8 59.5%)% AH&-31%
ot A2ANPHL S 78] 50%, 811 459 F)

- Fertilizer rate Fertilizer application R
Treatment Fertilizer (ke/10a) method Method of cultivation
T1 None - Fallow
T2 None - Fallow with weeding
T3 None - *Corn(3 plants), Potato(3 plants)
. . Com(N 9 kg/10a, 3 plants)
\
T4 Nitrogen 16 Soil surface Potato(N 7 kg/10a, 3 plants)
. . Corn(N 18 kg/10a, 3 plants)
TS Nitrogen 32 Soil surface Potato(N 14 kg/10a, 3 plants)
. . Corn(N 36 kg/10a, 3 plants)
T6 Nitrogen 64 Soil surface Potato(N 28 kg/10a, 3 plants)
Nitrogen+ 16 . Com(N 9 kg+Comp. 400 kg/10a, 3 plants)
b Compost 800 Soil surface Potato(N 7 kg+Comp. 400 kg/10a, 3 plants)
Nitrogen+ 32 . Corn(N 18 kg+Comp. 800 kg/10a, 3 plants)
T8 Compost 1600 Soil surface Potato(N 14 kg+Comp. 800 kg/10a, 3 plants)
Nitrogen+ 64 . Corn(N 36 kg+Comp. 1600 kg/10a, 3 plants)
™ Compost 3200 Soil surface Potato(N 28 kg+Comp. 1600 kg/10a, 3 plants)
. Dissolved Corn(N 9 kg/10a, 3 plants)
T10 Nitrogen 16 in water Potato(N 7 kg/10a, 3 plants)
. Dissolved Corn(N 1 kg/10a, 3 plants)
T Nitrogen 32 in water Potato(N 14 kg/10a, 3 plants)
. . Com(N 9 kg/10a, 2 plants)
T12 Nitrogen 32 Soil surface Potato(N 7 kg/10a, 2 plants)
T13 Nitrogen 32 Soil surface Comn(N 9 kg/10a, 6 plants)

Potato(N 7 kg/10a, 5 plants)

*: Nitrogen was applied as urea.
*: Corn-preceding crop, potato-succeeding crop.
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50%%, AAE AF 7HE Y. Aagdae da 2 7t
Y= 2 FELFE APEP LT, FEAXETE HH|T 7]
FO2 1% F8HE e EYATIAL. T27e 73
Z7F 2% 2em W7 2 wimict 20 em o2 7233t

Sge B 9, 5T 33971 62 190 o)l
89 20¢ol FESIH, ARk 8Y 4ol FEste] 1Y
16l &sisict.

AEN 24 H AHEAS Y 5

Sy @ AR Qo HEAFFAE chlorophyll meter
(SPAD-502)% ©]8-3t ZA3Irt. TN, K, Ca, Mg, Na
BAE AALTHE 3 A S o)gdle AEE
BaAZl 5 AAAFEA AR (Biichi 339, Germany)E, X8
4 K,Ca, Mg, Na2 x&E37] (Inductively-coupled-plasma
atomic emission spectrometer; model JY 138-ultrace, Johbin-
yvonil, Francey& o83l 243150t

Al F e AEA F5EE AEAFT Ao AESES
Fol st F FHA(T3)Y HEA FrEE st
2HEIGAT). lysimeter ST2.20] 8EE2 A9AR HE2H
o Bojxl 885HE FASL 1 F 4F-E Fsld NOs-N
TEE S 4% T AN F8GFA AT
o] FEEHHS Al A&t B IEE2 AEF E
Fe] FEFAA WAHTHY JFEHE et Esiith
ol Z}7H] FE 1000E sl Zhzhe] HlE-S A3t

a7 # 1F

»

NE7ZF 59 ¥ ZF$FS 7146 mmI oW, 13 Aol ut
E 8959 % Table 291 o] 7397 U] 22.1~46.1%
2 Ao/t BT 7Y &ErEe] B At FHIEA
A2 HT2)E 3297 mm7} §2HY 73929 46%5 =t
A5, O F TI, T3, TI2F 408 S8 o] B
ol T9, Til, TI37FE §€89°] 220~23.0%= % FHA
vepdth 828 AER 9] AdAFrgate] A (Table 3=
LYEo] FATTE AAFTHE A Sishe A
(r=—090%*)g BRI, 8L&3} S5 2 1] AEFYZE
ol Zhzb r=—0.92%%, r=—095%*+2] FoJAJ= Fo| AJAF
AE Hol o] ZEA A&o] FFFA HE LETHo
FrosH Hashe d3E By

Table 2. Percolation amount and leachate ratio at 13 treatments
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Table 3. Correlation coefficients between percolation ratio, and N
uptake and dry matter of corn and potatoes as affected

by nitrogen fertilizer
Dry metter
N uptake i
Com Potato
Percolation ratio -0.90™ -0.92" -0.95™

**Significant at the 1% probability level.

2 M

ST e FHlHM3yE 18 159 71 sk wb
W, FEFTT9) 2 FEAHTIN ZA HERITHTable 4).
TH|EeE 23o] AXe AFE Hom, Uil tiMe &
B35 Aoz o] g 2RHo 230] okl Zez
el G242 RE 84S ol 2A4E 5
WhE, A2l mls] AA v dASH woldth. g
(T10)9] o]2tpakd AB[H(T4)l B3] 28%4 S 2o
VERFAL Q1o 8o AJH)7F AR|AERA] ZHEe] Sl v
FE8 Aoz AgEY AGFAEFTE FHF(T3)e o)
T(T4He] 70% AIA edgkowd, AlHlpEize 2H1(T4)
o Hls} BHH]T(TS5) B FFHTONA K8 FAKTH

7] ARl ASdHe ST ASAdEet Al
7AEE AT FRIH(T3)Y] A4S 2BTH(TI)] 47%, 5
FHT9)S 31% E2atdar, 2 - EHRy(T8) ¥ F
FHTNA T FARACE HFEQ] Sl vk
FRER] ZHAFe] Fale) FEko] At A e S5
o gk FEFTS Aol 2% FEER 7IUHAE e
2 A7

LENE UIMES YL &Y

A Saet AR B8RS TS Table 5, 6
R 73 A} o] AagEe AHRo] BobdeE St
b AFS BAL, EGAMG B3] F8H AJH[7} goiH
o2 F780] B2 FE Uehidlt. AAke] dadds &
Frot FARE A4S Bon, ApgEEEs FEA(TIO,
TLY} AaHE(T4, TS Hish FofshAl dago] &2
Aoz Uehta glo] A7 AN Fres
77 Zez Az £§ we|Te] Hs) F
T R AR A 9 AEFF] HIRT AEE Hol

T
W AEA AATF D FEFS tHISE folsh) 27}

Treat.! T1 T2 T3 T4 TS T6 T7 T8 T9 TiI0 TI11 TI12 TI13
Total percolation amount (mm) 287.1 329.7 2552 194.1 1921 177.0 186.7 1800 161.6 1856 1649 209.6 1579
Percolation ratio (%) 402 461 357 272 269 248 261 250 226 260 231 293 221

*. See Table 1.

Total rainfall of the experient period (19 June~13 Dec.) was 714.6 mm.
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Table 4. The agronomic characters of corn and potatoes at 13 treatments

Corn Potato
Treatment  Cuimlength ~ SPAD Ear Top dry mat- ), heigth ~ SPAD Stem dry mat- - Tuber dry mai-
(cm) value yield ter yield (cm) value ter yield ter yield
g/plot g/plot , (g/plot) (g/plot)
T3 136 42.1° 2628 3644 39.4° 27.7¢ 12.7° 71f
T4 156> 48.2¢ 406" 524¢ 47.9° 31.2° 26.8° 156°
TS5 158 50.7% 5175 599° 51.1%® 32.1% 30.7° 200b
T6 159 51.0% 508 586° 52.8% 35.08 30.5° 2030
T7 164 497 501° 619° 48.8% 33.6® 28.3° 1874
T8 168 52.4% 5200 625° 52.5% 34.3%® 39.3° 211%¢
T9 174* 53.2° 536 630° 53.3% 35.6° 40.8° 2052
T10 1663 49.7¢ 520 624° 49.5% 34.0% 29.4° 196
T11 172° 53.4° 530% 626° 52.3% 35.3% 39.7% 199%
T12 172° 52.2% 4984 570% 52.6% 3477 27.6° 170°
T13 152° 42.8 472° 7022 52.9% 30.8° 42.4° 218%®
CV(%) 142 2.6 1.9 53 5.4 40 8.2 55

' See Table 1.
% Means within a column followed by the same letter are not significantly different at the 5% probability level by Duncan's new multiple

range test.

Table 5. Content and uptake of N, Ca, K and Mg of corn plant at 13 treatments

. Content (%) Uptake (g/plot)
Treatment'

Ca Na K Mg N Ca Na K Mg
T3 0.65° 0.12° 0.020° 1.62" 0.15° 2.37° 0.44¢ 0.07° 5.90° 0.55¢
T4 1.25% 0.17+ 0.028 1.74f 0.18% 6.55" 0.89° 0.15° 9.12% 0.96°
TS 1.26° 0.18° 0.030% 1.84¢ 0.19%* 7.55% 1.08° 0.18® 11.02%¢ 1.16%
T6 1.39? 0.25° 0.030% 2.12° 0.19%% 8.15% 147° 0.18® 12.422¢ 1.12%
T7 1.36° 0.18° 0.029%® 1.80¢ 0.19%* 8.42° 1.11° 0.18% 11.14%¢ 1.18>
T8 1.38° 0.31° 0.030® 2.00° 0.21® 8.63° 1.94° 0.19% 12.51% 1.31%®
T9 1.46* 0.34° 0.034° 2.66° 0.24° 9.20° 2.14° 0.21% 16.76* 1.51*
T10 L.40° 0.18° 0.029% 2.08° 0.18% 8.74° 1.12¢ 0.18% 12.98%® 1.11%
T 1.45° 0.19° 0.036° 2.10° 0.18% 9.07* 1.19% 0.22? 13.14° 1.13%
TI12 1.39° 0.18° 0.030% 2.12° 0.19%° 7.92%® 1.03° 0.17® 12.09% 1.08"
T13 1.25° 0.14%* 0.021° 1.708 0.17% 8.77° 0.98° 0.15° 11.93%¢ 1.19%

CV(%) 10.8 9.7 12.1 1.1 15.3 11.1 9.2 12.3 13.0 145

*: See Table 1.
i Means within a column followed by the same letter are not significantly different at the 5% level by Duncan's New Multiple Range Test.

ke Aoz Yepta lo] dAage FEA Y FEFTH)
719814 Rl HAEES A3MATIH NOy 88 o3t
Aoy FsAE & A Z(Lacascio et al., 1972).

L] Cad TS HATHHTS, T A R,
FH(T3YE 7 Rk, S g fASE 4
A5 B4} ole A4 AM|EE ST wt 1Ak F
Fo 22 S/ oZA Al 840119 CaO AE
(28~30%)° s Ca®l ¥ Z7idd 71gk A= Az}
Ho}

ox20) Jlp)atE W F4aRe AlHlTe] RE ATt B

B3T3yl vl f2lsA =t ARt} 7] &% A
SHF7E FHHT3)el vlEl @A8] w=3dth S 2 ARk
o ejr Mg &% ¥ F4FT FHFFHTYNA tAH L
2 ERov o 9 AFoXe & AolE HolA] BuTh
Qike] FFYO R A 82400 184 Mgel 10% W
oz Egreo] gIlont 84208] AM|et Mg Fole] 714
= FREA] &2 AoE JEiRiTH

S 2 AR BAAR SR AAIE Table 8
oA Ay Fho F4H5 Ca, K, Methe] A7} 242t
r=0.89%*, 0.94** 0.87%*2 vl F2 FALE FAIstL A
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Table 6. Content and uptake of N, Ca, K and Mg of potato stems at 13 treatments
Treatment’ Concen (%) Uptake (mg/plot)
Ca Na K Mg N Ca Na K Mg
T3 1.82h 0.67¢ 0.060¢ 1.16° 0.14" 232f 85¢ 84 148° 18
T4 2.18" 0.87%  0.069%¢ 1.60° 0278 584¢ 2330 19¢ 429¢ 72¢
TS 2.79° 0.90% 0.086% 1.67 0.51¢ 860 277° 27%¢ 513¢d 1574
T6 2.97% 0.99% 0.097° 191 0,53 905% 302% 307 583 162¢
T7 2278 0.92% 0.080* 1.60° 0.33f 644% 261° 23 453¢ 93¢
T8 2.82¢ 0.94% 0.085%¢ 1.69° 0.48¢ 1110 370 33%® 665° 189¢
T9 2.98° 1.10° 0.088® 1.99°  057® 1216° 449 36° 812° 2332
T10 2.65° 0.90® 0.084%° 1.61° 0.292 781°% 265° 25 473 085°
T1! 2.87¢ 0.91%® 0.089% 1.66° 0.53b 1142%® 362% 35 660° 211%
T12 293° 0.94% 0.087% 1.85° 0.59* 809 260° 24be 512 1634
T13 2,248 0.77% 0.080> 1344 0.39° 950% 327% 34 570% 165%
CV(%) 1.1 13.6 6.3 3.1 5.6 5.7 8.1 14.7 117 10.1

T: See Table 1.

¥ Means within a column followed by the same letter are not significantly different at the 5% level by Duncan's New Multiple Range Test.

Table 7. Content and uptake of N, Ca, K and Mg of potato tubers at 13 treatments

Treatment' Concentrations (%) Uptakes (mg/plot)
Ca Na K Mg N Ca Na K Mg
T3 1.47% 0.008¢ 0.018° 1.86¢ 0.1 1047 68 13¢ 1324 788
T4 1.748 0.010¢ 0.030° 2.06° 0.14<¢ 2714" 15 46 2138 218
T5 1.77% 0.010¢ 0.028° 2.28° 0.15> 3549° 20° 57° 4582¢ 301°
T6 2.07° 0.016° 0.030° 248"  0.16° 4194° 32 61° 5025° 324°
T7 1.758 0.0107 0.020° 2.12¢  0.14% 3274 19° 37¢ 39668 266¢
T8 1.984 0.014¢ 0.020° 2.30° 0.15% 4159° 294 42¢d 4844° 316°
T9 2.14° 0.020° 0.031° 262 018 4815° 45° 70° 58952 405°
T10 1.79¢f 0.017% 0.033° 206¢  0.14% 3503° 33° 65 4031f 264¢
T11 2.02° 0.016° 0.029° 2.30° 0.15% 4020° 32 58° 4577 299°
T12 1.82° 0.029° 0.034* 1.89° 0.13¢ 30858 49° 58° 3204 219°
T13 1758 0.020° 0.022° 1.88°  0.14% 38207 44> 48° 4104° 297°
CV(%) 1.0 12.9 12.8 3.2 4.1 1.1 13.2 2.9 3.2 5.4

*: See Table 1.

*: Means within a column followed by the same letter are not significantly different at the 5% level by Duncan's New Multiple Range Test.

of Aol F7F thE FIgREe] Fo FEEL Ues
Ry 9t} AAae 7le] AlgEe] B2 At K,
Ca, Mg}t Na 59 &%, 222 o]S7 Faage] 432
vl th= X 3 (Papanastasis & Koukculakis, 1988)% ¥ uj
Ao Frt e AEAH e AAFFET Ca, K Y
F7188 Folle Aol & ZAoR Roj AMFF A

Table 8. Correlation coefficients between N uptake and Ca, K and
Mg uptake of plants as affected by nitrogen fertilizer

Ca K Mg
N 0.89" 0.94™ 0.87"
**Significant at the 1% probability level.

ojell Wk A7} glojof st

ME= EgE9| T-N ¥ X8 Ca, Na, Mg, K| s}

NEZEF EY 10~40cm ZHole] TN ¥ o]29] Wsk=
Table 99} 2t A 8T B FALFFE 7 Al &
AF F949L A9, 10~20cmBE T 20~40cm ol E
PN 2 AoZ AU HIEE A8]E 8§90 &
Falzielel osl] Bl FFHENY Ca ¥ K, Mg g3
| FASE ol B AE:go] B 702 FAE
Aot AH7E HX] 2 Nae A3 A Koz 4t
. doEEE &4 Ca, K, Mg 25 10~20cme] ¥2H
o} 20~40 cm®] AEZQ] Tl =A Yeh) 2EA ) o)
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Table 9. T-N (%) and Exchangeable cations(me/100g) of soil after the experiment at 13 treatments

X Ttem T-N Ca Na K Mg
Soil depth (cm)
Treatons? 10-20  20-40 10-20 2040 10-20  20-40 10-20  20-40 10-20  20-40
Tl 0.24%  024* 1.21% 1.30%d 0.22° 0.28° 0.43° 0.62° 0.58°  0.56°
T 023 0.24° 1.08%° 1.245d 0.23° 0.25% 0.49*  0.57* 0.51%  0.65
T3 022  0.23° 1.33* 1.45% 0.23* 0.27° 0.51%4  (.54% 0.60°  0.72%®
T4 023  0.24° 127° 1.06° 0.23* 0.21° 0.38%F  0.45%f 058  05I°
T5 023* 0.24° 1.18%® 1.27%<d 0.22° 0.25% 0.39%d (.54 0.58*  0.61%*
T6 025 026 0.79° 1.54° 0.23° 0.27° 0.41° 0.85° 040°  0.75°
T7 0.24* 0247 1277 1.255d 0.23 0.25% 0.29f 041f 0.60°  0.55°
T8 0.24*  025° 1.20% 1.27%<d 0.22° 0.28° 0.40% 0.57™ 0.60°  0.62%
T9 026 027 0.90° 1.41% 0.23° 0.29* 047° 0.62° 042> .73
T10 024* 0247 1.24% 1.31% 0.24° 0.28° 0.39 0.42¢F 056°  0.61*
Til 0.24* 025 1.12® 1.36%% 0.24* 0.29° 0.41°% (.48 0.58*  0.74*®
T12 024 025 1.17% 1.20%¢ 0.22° 0.25% 0.45°%F  (.46%%f 0.54% (.59
T13 023  0.24° 1.23% 1.41% 0.24* 0.29 0.35F 0.37°F 0.58*  0.56°
CV(%) 11.9 12.5 8.9 11.1 14.0 99 12.8 11.9 10.0 8.0

¥. See Table 1.

# Means within a column followed by the same letter are not significantly different at the 5% level by Duncan's New Multiple Range Test.

FrEHA F AEHFL JEZOIBIE olFEHA FAEHL 4
EZoq §EHY UFE EHAFIZ Utk Doerge &

Gardner(1985y= NH4-N H| 52 A1 &3S o) F3} zrgog
7] NO;-No] £€¥go) g} X184 Cao £¥o] ozt
2 BIEkE ok

AlH|RA2| &=, 88 ¥ EATEY M

L9l 7ol A18E AABE] AEA ] 9 T4,
7ol gt 828, BN FEEE Fig 204 33 B3
Zt Ao W S5 3 RRe] HAHQ AL Frge Al
H|go] BoldE FUIslg oy BIEE Al8H die AE
A FFee FALHTF(TIIN 549%2 7P =4 Vel
3, AAFTHT(T6) 2 AA- FRFSHHTeI e AMle] 9
3 Aa F580) 747 34.0%, 31.1%2 F AO2 ZAME
Aot a2 A AaFFEe] M U 7 2T
(TI3)E F AH)ALY 60%2 F53 Aoz =AU 7
o] 23 AlujA Ao 2282 0.1%~8.7%2 YEteH, &
FHTE) B A2TH(T12)9] §280] 8%/l whH w23
(T13) @ F-&IAAB)Z(T10, TIDE 0.1~0.8%E WA ZAME
Atk AHE AA7 AESY zEd FAe Hge
38.6~63.4%% A EA T 2 Y& vls) AvHoz =
2 o2 Yepgon, AirLgo] F7EFE L0 &
olAlE Z4eS YERHITE Omoti et al(1983)2 A1€8 4
9] 5~20%7t &2 93l EAHUGT HAda o] EY
o Z2E i ool ApiEe AE] 9l o]gE 7}t

e Yot sl 48] A8 B B AES

’l Plant uptake 3 Leaching [ Residual |

Nitrogen ratio(%)

T4 T5 T6 T7 T8 To
Treatment '

T10 T11 T12 T13

Fig. 2. Distributional proportion of applied nitrogen at 13
treatments.
*: See Table 1.

o2 ¥& §9E WS ZHA "rh(Liang er al, 1991).

oj¢l 2 A=z vH = uf A=A F4HA X R
AEES B TE oA s 5o o8 AdEFCE
A os &EHE Aog FYHE vt BEY) §8H= ¢
& HEZM7IZ HEd A3 aFrs HU e B
oz AHEPEE BAsle Areds 2 T e ¥
34 Amldel) oA oF & Aol

)

¥ g

Uxeh eapze] REg] 24 BaUos 427
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