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ABSTRACT

This study was conducted to investigate optimum application rate of mixed organic
fertilizer for organic culture of welsh onion in greenhouse cultivation during winter season.
The mixed organic fertilizer was applied to 0%, 50%, 100% and 150% levels of the amount of
recommended nitrogen by soil testing, and the effects were compared with that in the plot
of chemical fertilizer application(nitrogen, phosphate and potash).

Av.P:Os content and EC of after—experiment's soils increased in proportion to the increase
in the application rate of mixed organic fertilizer and NO3—N content showed low especially
in 50% level plot compared to that of 100% level, and chemical fertilizer.

The rates of nitrogen utilization by welsh onion plants at 154 days(Oct. 15. 2007~Mar. 17.
2008) and 153days(Oct. 10. 2008~Mar. 12. 2009) after transplanting decreased in proportion
to the increase in the application of mixed organic fertilizer, so the plot of 150% level was
lower in nitrogen utilization rate than any other treatments.

Fresh yields(kg 10a™") of 100% and 150% plots didn't have significant differences with that
of chemical fertilizer plot, but 50% level plot showed a tendency to decrease by 8% and 6%
in 2007 and 2008, respectively.

Considering the EC, Av.P;Os, and NO;—N content of after—experiment's soils and welsh
onion"s yield, it is concluded that the optimum application rate of mixed organic fertilizer
for the greenhouse cultivation of welsh onions during winter season seemed to be around
100% equivalent amount of the recommended nitrogen fertilization rate by soil testing.

Key words : welsh onion, organic culture, organic fertilizer
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H Aol Wi QawistE A& do] 2otk Afdo] mAAA Asre] 87449 ekddel A
A 71 tigt 207 FEshe FAlolth 58] Aadre] A5 = {71 A st
FEF71ANATE) 114,6499] 54.4%(62,354)5 AFASHIL rk(=HsrbEEddeld, 2008).
A T tvke vhe, gutel I Allium 9] 2= Sk 715 s 40l vl dste] 4
ol 7|5ot 715 e HHOR dFE $AYE et e o8 gEtl(x 5, 2001),

A7 f7lstst = AASE g, 4 AGolrt ol A9 i} FAA YRt
AVdAfle w2 A 7L FA o] Fo] A|aL glom 53 VﬁHHHZ] A= Ecke] & A 2
FAo] 343 Ay Qi w3k e FEAtEold B34S HAdstal wokt sdhs 9 ATt
Al 5 38 AAE A ARG AR ARt AksloF stal 53] ] AjAlo
okt spshuls 9 ARRFTHA 5 Sled ARE s ARSSEA] otk sh=Hl(H S, 2006) wet
A Al skehasel o] Fu7} ofgle 7 A S A AMEETE ufg- F8shH f71A]
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F AT g B8 Aotk 53] dizhs AAS Alujr]zke] 120~1509% Ho] FAH EF &
@Y7t 53] F8sithal g4 Qi

Aol B3 F71 AN E A EATE A5E7HKim et al, 1987), F-¥l5(Lim et al, 1979 : Lim
et al, 1992) oA Q¥ BFJaL o] 5(2003) 74 Lufol thate] f71Av g FRE

G olskehd B wAEY Hsle] diste Akl o, digt {7 AEAl Al B9 S E
e aEet E31AN R AN AR B Al G wet Od?-ﬁﬂ»—“— A9l gl Aol net
A 2 AFAAE digt F7IAA ARSTFS e IR S (T o Skt A AlEES T
gt IS moluME A AVEAIA Y] EY S iﬁéﬁg—? AE IS FaA sglon,
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2 A9e A/ oA SR wEEe] SIAF 57 AHEIN 20079 1093E] 20084 3
¥, 2008+ 10€7H 20099 3¢ 74 digk 714N Ed 1A Re] A ASHE TR EA
skt ARA B OBPS E 13 2ol B9l AvPO; S 200748 587mg k|
2008L 495mg kg 102 ZA7|E9] Bt 1,747mg kg ol v w9 wi, Ex. K FERe 20074
0.35cmol kg™, 2008 0.57cmol kg ' A7)% 1.67cmol kg o H]OH A3 vdom ECY A=
2.08~2.27dS m & A7) 5.75dS m ‘o] H]3) W EFo|2lt(E71H, 2008).
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£ 1 AHESe o5ty

A pH OM Av.P0s Ex.cations(cmol kg™) BC NOs=N Seil

dE (15)  (gkg) (mgkg!) K T Mg (Sm?) (mgkg") texture
2007 6.8 20 587 0.35 5.7 3.8 2.08 150 Sandy loam
2008 5.4 32 495 0.57 6.8 3.4 2.27 154 Sandy loam

R IARE oA 45%, A 40%, VAR 10%, Het 5% A
of glom, o1 e K 20419} ol §71Ru) Az 17.22 HEFAFACSAA, 2000)0l 4

I 92 %L_ﬁ.ﬂ;du]a,] §].6]—/H
T-N(%) Py05(%) Ky0(%) OM(%) OM/N (%)
4.56 2.15 1.31 78.3 17.2 14.7

a7 Hfﬂ skt E 38AN-P0:-K0) T8 tR2(FENEH, 1999) stof &3
%ﬂé“ﬂ]}‘iL spehi|s 39470 Aa g N 0.5, N 109, N 1.58) A2+, |z 384

ghAgSkaL AAE T4 e AT SR 3848 BT AlESA| 9
FAYT & 61%313 Folnk. sfen| & 32470 AL 2007 d-S N-Py05—K:0=6.9-1.7-25.6 kg
10a”", 20083 N-P,05—K:0=6.2-6.9-21.9 kg 10a™" o|1o™, E&-f7]|du] g AJu|ZES FAH|
] N 0.58~N 1.5ujo] ajdsle= A& izt A4 20940l A-&-3}3ict.

Ao ARgEE thuke] EEL Sgkelrintola, 2007 ZE2EH ol 2007 8¢9 31Y =,
20081 89 269 TEslo] 45U7F §HE HE FHAM] AXE 25 AAe-2UolA R3]
J(787H 20cm X 20cm) 2 353 Al £ 2007 109 15Y0] A8k 2008 39 17Y
SHAASF 1549), 2008 109 1020 A2kl 2009 39 120 (A4S 15301)6}%}

gate] Aoz 24, 444, A% AT 2 TS sH4HE ATV (EENS
%, 2003)°l Fate] FARsISIT.

oxl Uir
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ERNG ARE 912 of B AAT F 233k 2m AZ B A2 A A
W, E) BRI 9 diole) ABA BAS = W ASA AR, 20000 Fels
O

oh. E¢C] pHOF ECE ZAPASH, OME Tyurin®, Av.P;Os Lancaster'io= #4813l &
9] Ex.cations< IN-NH,OAC(pH 7.0) k=gMo 7 H=3dlo] f-rmAderZa}=nk(GBC, Integra XL)
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2 Ao, NO;-N& ABE 2M KCl 49108 2%3}0] KjeldahH o2 243190t E3-67]
Anjge} ts} AEAe] T-NAJE-2 A8 dAHEER7IZ0E © dEEH 10g, oo} &4 - A=
JH 5g)& FAwsste] Kjeldah"] o= #41513it)

20074% djgke] A4S 37| EY A& S7IETE solvH|, AASTHe 34
279 N gl E471dAuE N 10wt N 1L5ulTolAE ztel7h giglod, N 0.5u7+=
9.3kg 0. & ok} AATI0|REL 38479 254%0| H|ste] N 1.0vj7ellA 25.9%= H|$3dh 4
oAUk

_ 2% N ol N5 driroles
A E (kg 102°) (%) (ke 102°) (%)
N 0.54} 421 2.21 9.3 b 27.0
N 1.04H 460 2.21 10.2 a 25.9
N 1.54} 462 2.22 10.2 a 18.1
39A(H=x) 461 2.20 10.1 a 254
LA A3k AA 399 2.10 8.4 ¢ -
T2 397 2.08 8.3 ¢ -

200850l M 5 AagrEe TR Al8He] S7HEE o] dadwgo] Bolsl
=, EFRIANRY A8 é‘i%? FE dizT N eI EFF7IEHE N Lo
11.1kgell HI8) N 0.5¥17= 10.5kg 0.2 Sror), N L5W)TE 11.4kg@ 2 N 1079} H]S:alic
(I 4). ZFR71EHE N 05979 é‘ia* T EHZ%LA A25FF 111keol M3} A3 N 100
T N L5 Bokor}d N 1.oujte] vl N 1.5u)te] AAagset 27122 94 ¢k Agolg)
oh AAFol8a2 20075 AJRAIXS} o] B3I R AlgRo] S7HEE ol
FolQltt. 3247 AoFFol 88 22.9% Wal N LOWlTE 23.6%% thed FEelgion, N
1.5W7E 18.8% = AJth
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% st Ag0Islek e At AeFREE Redslel ot 1 A

s
T 20y [¢)
7R R Bl gt AR N 108l slgshs 371 AnE5E Ao &
Ao ‘ﬂﬂ%‘jr.
¥ 4. 20089 71N R AlSE AASSE 2 A4Sl 8T
PR Zﬂ%%l N g N & U’\‘f AAETol8&
(kg 10a ) (%) (kg 10a™) (%)
N 0.58) 473 2.22 105D 26.2
N 1.08) 507 2.20 11.1 a 23.6
N 1.58) 517 2.21 114 a 18.8
382(%) 504 2.20 11.1 a 22.9
A ~seAA 467 2.07 9.7 ¢ -
A9 457 2.06 9.4 ¢ -
) digke] AS 2

SIMIAN| R AlSEPER guke] A 9 RS A ¢ 20070l 154, 20089 153
2ol £A A= T 5, 69 2o, 207 ijJr?J 24, 939, 3% 5 A%E daT
A w15} EFA7IIE N 05 P ke ol N LOTS N Lok phst vk
ST FFS ERAIAME N 050N *gw 2e AGOZ YET 3484kg 1027
W3] 8% 748k N LodlTol e EAH) frelaiglo] ulzasi.

X 5.2007d 71805 A8 oot S5 2 =
_ N =7 A4 ANAE MAZ T ~
AW ) e () @ g0y T
N 0.54) 64.5 20.2 14.0 75.2 3,191 92
N 1.04j 67.7 21.5 14.4 81.9 3,484 100
N 1.54) 63.1 21.9 14.6 82.2 3,496 100
384(01%) 67.9 21.6 14.5 82.0 3,484 100
A xske A 63.1 19.5 13.6 71.3 3,018 87
A 62.9 19.3 135 70.9 3,001 86
LSD(0.05) —————————— 327.2
CV(%) —m e 55

JOSESIAE thote] 4, 9AE, AE 5 AL 007G B AT el va)

TF7IEHIR N 0.587elA= HolAL N Lovf7¢F N 1.5Wl7= dlz79k tiedh <eolodrh

zl\"al:‘f_‘ iz 3,812kg 10a~ "ol H]3) E3H7]1 402 N 0.58) A= 3,579%kg 10a ' O.& 6% 7HAd}
N 1.0v}7-2} N 1587 1, 3% 22 Z718t9lon EAX 02 Fo)Ael Afol= $isict
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6. 2008 f71A0E ASEE ot AG5Y R T

B

ARES @ e () @  Gglah) T
N 0.54} 76.9 28.4 14.0 84.3 3,579 94
N 1.04j 79.7 29.0 14.3 90.2 3,836 101
N 1.54) 79.4 29.3 145 92.1 3,917 103
394 (t=) 81.1 28.6 14.2 89.7 3,812 100
T3k 7A 78.4 28.0 14.1 81.2 3,435 90
A 76.2 27.8 135 79.0 3,353 88
LSD(0.05) —————————— 344.9
CV(%) ————————— 5.2

3) A% ¥ EYsIEH

APAAEA] ERH1 AR RS AlSEER Algdla dskE Ajele] AR fo EYEEdS
AR Avhs 7, 87 2tk 2007 A%kl EFA7IENE A8 AvP0s = 591~645mg
kg o0& AEA 587mg kg ol ]3] STtk ASRERE N 0580l 591mg kg ' O®
2 Aol 9913, N LOvolA= 17mg ke sobfom, N Lowlrol A= 58mg ke ok &3
fi7ldulge] Alg3o] Woldss AvPO; Fol S7keint tlxret 37| dulg Algrete]
AvP0s TS Wlas) 2, 2T 584mg ke ol Hla) EFRTIENIE N 0.50F01 591mg
kg™, N LOWIPelA 606mg kg ', N 1L5uIollA 645mg ke ' .2 Al8e] S7lel wlellste] 5715
St

NO;—N gt EC] 7= ool Wlal E3HH7140] s N 0.5 el A= wisselr i 2haxstas
N 1Lofrelre S7ktoi ot AvpOs 3t e Agor E3a71dnwe] A8F 7 et
FolAom, NO;-N gake] A9l thxT 155mg kg o #ls) N 0.5u 7= $53h N Lol
Wob EC7F s5obd 217} glrhar a9l

¥ 7. 20079 S7)ANE AL A|E & gokslelA

Agqe  PL OM - AvPO;  Ex. Cations (cmol kg ) EC  NO3-N
° (15 (gkg) (mgkg) K Ca Mg (dSm™") (mgkg")
A& 6.8 20 587 0.35 5.7 3.8 2.08 150
N 0.54] 6.5 22 591 b 1.23 5.3 41  210bc 138 ¢
N 1.04H 6.7 23 606 b 1.31 6.2 45 219b 160 b
N 1.54} 6.6 24 645 a 1.30 6.2 45 258a 180 a
38A(H%) 66 22 584 ¢ 1.36 6.2 45 216 b 155 b
AL 6.6 22 583 ¢ 1.35 5.9 4.0 1.89d 1124
212 6.5 22 561 d 1.20 5.8 4.2 193d  117d
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2008 EH71AH R AT AvP0; TS AlgF] Wobdel wet Folxled], AlY
A 495mg kg ol B3 N 0541l A 552mg ke, N L5uJTollA 643mg kg™ o8 Z718lic). 3£
279 AvPOs §3F 634mg kg ol w8l EFRA1AME AL Av.POs FE N 0.5 N
Lowrol A Zashar N LMol A= vIszalich NOs—N &9 4952 Av.P0s ot 22 4
golglot} =79 213mg kg o Bl N 0.58] 7% 151mg kg "2 Yo} kE-ggo] 98 €9
O} N 1,087 181mg kg 0.2 N 0.58) 7] w]alo] Arja oz #9krh,

dabd £l g8hel Av.P:0s, NO;—N, EC G2 Hol, digh 57 AVdAelA Abgshe &
shes)dn|RE gz A4 #9skel N 05T HlgARe] BEslu, N 15497 NOs—N,
AvP0s S0] 25 o] EC7F Zobd $e7) 9lomz N 10w A&7} AAsitn Azded 3 =
(2002)& 7H55s: o] Aol whe % Bl EC % NO-N& ZARIler] 71k RaEnle] A8
& BT ECS NOs-NE& 577, 53] AR FsEvls ATl 71245 dAsH S71st
Ak sglom, Av.P,0; FEWRskE wshts] B B A 75 Huld Ao Qligletol
S7kel3lem, 53] AL FsEplel @A S7kskirkaL o}oﬂ: ), 2 AFHHE $7E A8
Q1 EgEA oA EC, NOs—N 2 Av.P,059] o] 57kt vt Al QM= A= AlE

o] FsfrtaL AYzHE At

F 8. 2008 F71AH|E AlSF AlE § Bl
Ao pH ()1\/[_1 AV_PQQ51 Ex. Cations (cmol kg™) EC . NOg—IEII
(15) (gkg ) (mgkeg) K Ca Mg (dSm™) (mgkg)
A& 5.4 30 495 0.57 6.8 3.4 2.27 154
N 0.54) 5.5 32 552 ab  0.59 7.2 3.4 218 ¢ 151 be
N 1.04} 5.2 32 589 ab  0.66 75 3.6 256 b 181 ab
N 1.54) 5.3 30 643 a 0.65 7.1 3.5 293a 221 a
382(H%) 55 32 634 a 0.89 8.0 3.8 29la 213 a
A% 5.5 33 523 b 0.82 7.9 3.7 207¢ 13l¢
238 5.5 32 515 b 0.60 7.8 3.7 208¢  135¢
ArHog 38070 e EFARVIANE N 0.5 A8 AhagTolddd o1 Ao A
F3lo] ifo] Wil EYFe] ik thh ek Ao 1‘11 N 158 A&7+ A5 2 7% ds
it Aagroldgo] Wil EYTY AvP0s, NOs-N FFE zof EC7t Z7Fste] Ede] ofshd
g7} 9lom N 1.08] A& e AAaT5olded 2 9 BEG F idlgke] gz e tlEsld]
715 ot A AAAAl E371d0 50 Al N 10w 1 T7F 7V AR sttar Azt
o 7% Ut T4 AR = L%ﬂgu] 2o AR AL A theq) 7}
e AA AMFH(kg/10a) + ZFH71ARIE AA FH%)/100; .
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W gk ozl dd) BR1ANE N 050N L3N BA4 St sk
oh 8T B9 AvPOE A8e) 27k W ZAasion] ol Hal N 15uFolA 7}

& FAo] wokon], EC iz Wl EF471AME N 050 rolAE DA, N 150

FolAke FAR, NOs-N g ol wla) N 050l 53] siob 2ol 9
B,

] = 5o Hol 471 thut A A4

Zko EokAA A gjukekel N 108 9l

= o
who 70 Ok A AAANA EFE1ANE A0 A8 AR = E9Ed Ak AW

5. &=l
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