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ABSTRACT

This study was performed to determine optimal expeller cake recommendation of leek
(Allium fistulosum L), and to prevent the application of excessive fertilization,

Fertilizer application rates, yields and cultivation conditions were surveyed in major
cultivation regions, and soil chemical properties were analyzed, Soil samples were taken
from 33 sites(Gangwon Province) in 2017, Chemical properties were pH 6.1, organic matter
34g/kg, available phosphate 948mg/kg and exchangeable K, Ca, Mg were 1.3, 6.6, 2.2 cmol./kg,
respectively, The content of pH was within the optimal range, Available phosphate content
and exchangeable K, Ca, Mg were over the optimal range, There was no content lower
than the optimal range, Converted to nitrogen ratio of expeller cake application levels were
controlled with 0.5, 1, 2, 4 times of recommendation level(25—6—14kg + compost 300kg/10a),
The maximum yield was 5,626 kg/10a when nitrogen level was 63 7kg/10a(expeller cake
1,502kg/10a) in 2017, But, the maximum yield was 3,716kg/10a when nitrogen level was
46.7kg/10a(expeller cake 1,036kg/10a) in 2018, The average result of two years, the maximum
vield was 4,642kg/10a when nitrogen level was 56 8kg/l10a(expeller cake 1,313kg/10a).
However, considering the cost of purchasing expeller cake, optimal fertilization amount of

expeller cake in leek cultivation was thought to be 576(kg/10a), as a nitrogen level(25kg/10a).
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au o pH EC oM Av_P,0s Exch. cation (cmolc/kg)
(1:8)  (dS/m)  (g/kg}  (mg/kg) K Ca Mg Na
ABA 2017 7.8 0.30 28 360 0.7 8.6 2.0 0.08
=7 2018 6.8 0.65 54 1,270 1.2 9.0 2.0 0.06
249
(e 6.0~7.0 2.0°)5} 20~30  300~550 0.5~0.8 5.0~6.0 1.5~2.0
72 AMEMEL 3tstd EA
T-N P>05s K20 /I
A= A
(%)
. 2017 4.18 1.38 0.91 73.9
o5k
2018 451 1,92 0.87 76,4
# 3, EHA J|E0 @E RY SHAE
xl A2t w4 e(kg/10a)
(kg/10a) 2017 2018 oo
12.5 299 277 288
95 598 554 576
50 1,196 1,108 1,152
100 2,392 2,216 2,304
24 43N ¥ HEUE
£39 A oEY | dad #é*%' AL AZ| (em) XElL&(kg/10a)
e 2017 | 3¥16¥ |59 229 |10€¢1 90X T B3] da 71 12,5, 25, 50
2018 | 39974 |59 23¢ 10%220 00, TA|B], FEZAJHJ*
* BZEAH] 25—6—14 (kg/10a): 7]18] 10—6-8.4(kg/10a) <==8] 15—-0-5.6(kg/10a)
3. Zot ¥ oz
(M2M| 2 0tA]: &S RI7|2H 2 7|88 43D
A" D 57t Aegza
2 & 58 At AH] 252 g, =57, SHiE, S34, 15,
Bl 9J9lal, 7)H]E 10.8-4.2-5 4(kg/10a), 82 21.6-8.8-10,4(kg/102)S
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# 6. o =2 MuiX|e EY AZetE A (33571
=2 pH EC OM  Avail. P;0s Exch. cation (cmolc/kg) NO3s=N
< (1:5)  (dS/m)  (g/kg)  (mg/kg) K Ca Mg Na (mg/kg)
3 & 6.1 2.1 34 948 1.3 6.6 2.2 03 135
®FHUAL 0.8 1.0 18 398 0.9 2.4 1.0 02 85
&g 48 0.5 10 226 0.3 3.6 0.7 0.1 14
AW 78 4.2 84 1,668 4.0 13.6 6.5 1.1 337
293z 60 2.0 28 1038 1.2 6.0 2.0 0.2 137
W o 6.4 0.9 32 747 1.2 7.6 20 0.2 42
AAWY 60-7.0 <20 20-30  300-550 0.5-0.8 50-6.0 1.5-2.0
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7. 00 M EYQ S5&

- Cd Cu ‘ Ni | Pb | Zn | As | Hg ‘ Cr
=
(mg/kg)
it 0.11 23.1 6.4 9.2 111 1.0 0.01 15.6
Bt/ -e712%)" 2.8 15.4 6.4 4.6 37.0 4.0 0.25 -
Zkzk 0.10 18.6 5.6 7.4 101 0.2 0.00 12.9
29k 0.22 92.3 135 | 47.7 240 4.1 0.02 49.8
254k 0.03 6.0 1.7 3.9 66 0.0 0.00 3.4
ke oF” 0.23 | 21.0 | 135 | 110 82.6 4.8 0.01 26.0
oxy|z" 4 150 100 200 300 2% 4 -
tj@7)&" 12 450 300 600 900 75 12 -

EoFo Jo | ek v (FHgH/ Ser)Ex100), "EAE
Eoredl 8 W oaIE@AY, 2010)

=
¥ A9 Ee shbge S vsks 83 ook ok A W 2F Al AR PR
AAE9le] Yglovk, pHi B9tk FAE W fubAe &t A Al pHOE NgH ool
E

wolxl= A Wk AlY & B9 pHe {4 Al Ao B]s] Wolxirks 4 5(2012) 94 HAR}
Auf Al Aol 4] siglov, fub Algsfo] S7iste K, Ca, Mg 59 ol Haxdho
4 5(2012)9] dipel= o AeFS WAtk B4 b Ao e i HS5HE # 10,
# 13
8 A ME EX0 ststdE &E(2017H)
e pH EC OM Av P»0s Exch, cation (cmolc/kg)
(1:5) (dS/m) (9/kg) (mg/kg) K Ca Mg Na
AlEH 7.8 0.3 28 360 0.7 8.6 2.0 0.1
HAE] 7.3 0.2 25 246 0.3 7.2 1.6 0.1
125 7.2 0.2 24 279, 0.3 7.1 1.6 0.1
ARE” 95 7.3 0.2 26 306 0.4 79 1.7 0.2
50 71 0.2 95 365 0.4 6.6 1.8 0.1
100 6.9 0.2 25 361 0.5 6.4 1.7 0.1
T 7.2 0.2 22 233 0.4 6.5 1.6 0.1
2 AgH .
(armon 6.0~7.0 2.0°]8F  20~30  800~550 0.5~0.8 5.0~6.0 1.5~2.0

O b 27180100, O EEABF 25-6-14 (kg/10a)
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29 MY s EXUO 3etME &HEH(2018'4)
o pH EC oM Av .P>0s Exch, cation (cmolc/kg)
T (15)  (dS/m)  (o/kg)  (mg/kg) K ca Mg Na
Al FA 6.8 0.65 54 1,270 1.2 9.0 2.0 0.1
2AH 6.8 0.31 50 989 1.1 8.9 1.8 0.1
12.5 6.8 0.28 55 1,102 1.1 8.3 1.9 0.1
AEEY 95 6.8 0.29 55 1,166 1.2 9.9 2.0 0.1
50 6.7 0.26 56 1,163 1.2 7.5 1.7 0.1
100 6.3 0.25 56 1,049 1.2 6.3 1.5 0.1
e 6.3 0.30 50 1,052 1.3 5.6 1.5 0.1
A7 <
(Ao 6.0~7.0 2.0°|5} 20~30 300~550 0.5~0.8 5.0~6.0 1.5~20
O feEbA 8. AA7|ZE(10a), O FZEA|E]&F 25-6—14 (kg/10a)
# 10, g4 AM2jo 2 oo 4ESEM(2017H)
} x% HE FE  YFZo] fgowrZol  HZFYy| g
eSS
(cm) (cm) (cm) (cm) (cm (cm) (kg/10a)
12.5 70.5bc  434b  21.8c 32.1a 19.1a 25.9a 4,347Tp
N- 25  72.9abc  45.6ab  23.3bc 33.2a 18.9a 27.3a 5,021ab
(kg/10a) 50  74.4ab  47.4a 93.4abc  33.6a 18.4a 27 .3a 5,394a
100 7632 49.1a 925.1ab  34.3a 18.8a 27.6a 4,980ab
=70 75.9a  479a 925.5a  34.5a 19.6a 27.0a 5,831a
At i 69.5c 429 19.4d  32.6a 19.8a 22.7b 3,477c
O gurda]: AA712(10a), O ZRABEF 25-6-14 (kg/10a),  DMRT 0.05
2 1. 249 Mo 42 o M=IEH(2017H)
P x% = s FE  gZo] fgomgZol  HZuYy| g
(cm) (cm) (cm) (cm) (cm) (cm) (kg/10a)
125 757a  478a 925.0a  29.0ab 21.0a 23.6a 3,121a
N- 25 77.0a 485a 238  29.9a 20.3a 24.0a 3,615a
(kg/10a) 50 78.4a 49 2a 24 9a 30.1a 20.7a 25.2a 3,751a
100 75.9a  49.0a 2532 26.8b 21.3a 24.3a 2,729
yz30 72.8a  459a 24.0a  34.5a 19.7a 24.0a 2,862a
=a) 75.8a  47.9a 925.5a  32.6b 20.0a 24.%a 3,069
O F&AMEF 25—6—14 (kg/10a)
2 12, g FY MHE &Y oo o
HaAZ tiot 2 (kg/10a) )
2017 2018 o
12.5 4,347b 3,121a 3,734
N 25 5,021ab 3,615a 4,318
(kg/102) 50 5,394a 3,751a 4,573
100 4,980ab 2,729 3,855
=20 5,831a 2,86%a 4,347
)t 3,477c 3,069a 3,273

O F&EAMEF 25—6—14 (kg/10a)
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i} 2gF 2L T18 2.3 49} 7). 2017WUEo)= AA7]E 63.7ke/10a(3EH]E 1,502ke/10a)

A 5,626kg/10a2 2 FHHLHFS YR Yoy, 20180 AA7|E 46, 7Tkg/10a(-GE17]&
1,036kg/102) ) 3,716 kg/10a02 & dldake el

6000 6000
5000 -| 5000 -
T 4000 - T 4000 -
o o
- — 3
= 3000 - y=-0.5078x2+ 64.667x + 3567.7 & 3000 - y = -0.0009x2 + 2.7035x + 3567.7
o R =0.9762 o R =0.9762
< 2000 - < 2000 -
1000 - 1000 -
0 : . : T ' , 0 T : r : : \
0 20 40 60 80 100 120 0 500 1000 1500 2000 2500 3000
2271E(kg/10a) RYAIHI H(kg/10a)
7 AR
O 2, ojm g=5M(20174)
5000 4000
(i o 4 //_\
T 3
% 3000 - ¢ ]
2 g 2000 -|
10 2000 - o
b b7 ¥=-0.0007x%+ 1.4504x + 2965.5
1000 | R = 0.9247
1000 - y=-0.344x2+ 32.14x + 2965.5
R? = 0.9247
0 " : : T ' , [} " : " : \
0 20 40 60 80 100 120 0 500 1000 1500 2000 2500
2271E(kg/10a) REAlHI H(kg/10a)
Tl A el
g 3, ojo I M(20184)
5000 5000 -
4000 _/"\' 4000 _//"\‘
§ 4 g L
S 3000 S 3000 -
3 E,
55 2000 - y=-0.0008x+ 2.1014x + 3266.5 5 2000 - y=-0.426x?+ 48.415x+ 3266.5
<+ R* = 0.9816 <k R* = 0.9816
1000 1000 -|
0 : T T T : 0 T r : T . )
0 500 1000 1500 2000 2500 0 20 40 60 80 100 120
{urA|H| ZH(kg/10a) 227|EH(kg/10a)
1 A abD s
% 4 oo S MREEH)

A}l AA47|% 56,.8kg/10a(-FE¥H7] & 1,313kg/10a) YW 4,642kg/10a0.2 &
g Ueiisled, tia fr1ERREED AR IEE-S etk Aa 7|5 25kg/10a
(|uH7) 2 576Kkg/10a)0] AR st wE Q)




E 13 o 9 AR i 2UZI)

a7 ﬁéﬂi? (kj/%;a) z4a)  HAHEE)  (A-B) K4

12.5 288 3,734 3,775,070 113,760 3,661,310 85

N” 25 576 4,318 4,365,490 22,520 4,137,970 96
(kg/10a) 50 1,152 4,573 4,623,300 455,040 4,168,260 97
100 2,304 3,855 3,897,400 910,080 2,987,320 69
z0 4347 4,394,810 85,150 4,309,660 100
)t 0 3,273 3,309,000 0 3,309,000 77

O EEARF 25—6—14(kg/10a) 2017 A iz &54R 2949 dist &7t 1,011 88 74
7H8 20kg 71, 84 10,5009, &34 11,0009, @37k 11,0009, $49F 7,9009

4.5 Q
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ANE D 571 A=A

P AUE Wt A BES G, 32, SR, 534, 4854, B 5O fuol4

A9 2) dut RAEYE 7|EF A

7}, A7) 56.8kg/10a(-F817]5E 1,313kg/10a) U] 4,642kg/10a 22 Hf45FE Vel oS,

W i fr1AR R AR i FYEEE sk Aa V]S 25kg/10a(HHT)E
576kg/10a)°] #7Jsirtal Hehd.
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