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ABSTRACT

This study was conducted to evaluate the quality of manure liquid manure and to expand its use.
Livestock liquid manure was investigated for each period of farms in Chuncheon—si, Hongcheon—gun,
and Cheorwon—gun areas. As a result of the livestock manure liquid manure survey in Hongcheon—
gun farms, the average of T-N 0.35, KO 0.22, and P,Os was analyzed as 0.05. Chuncheon—si farm
households were analyzed as T-N 0.17, KO 0.31, and P,Os 0.00. Farmers in Cheorwon-gun were
analyzed as T-N 0.31, KO 0.30, and P,0s 0.03. The growth of Chinese cabbage and pepper was
investigated by treatment using livestock manure liquid manure. As a result of the first Chinese
cabbage growth survey, the yield was 2.63kg in the chemical fertilizer, 2.52kg in the mixed liquid
ratio, 2.43kg in the liquid fertilizer, and 2.39kg in the untreated group. As a result of the 2nd
Chinese cabbage growth survey, the yield was 2.56kg in the chemical fertilizer, 1.68kg in the mixed
liquid fertilizer, 1.48kg in the liquid fertilizer, and 1.71kg in the untreated group. In the growth
survey of peppers, the yield was 658.6g in chemical fertilizers, 643.5g in mixed fertilizers, 730.1g in
liquid fertilizers, and 693.3g in untreated fertilizers. The yield was the highest in liquid fertilizers.
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2 o] A gg AfF st £AT A, §H T-N9 45 3, 6, 99 0.43, 0.38, 0.21%, K,0= 0.20,
0.24, 0.23%, P,Os= 0.04, 0.09, 0.01%= &A=, #HL npo]a2HE S Fst HH|Z T-N2
0.38, 0.06, 0.07%, K,0+= 0.32, 0.26, 0.37%, P,0s< 0.00, 0.00, ND%&E &4 =%om, 9 T-N&
0.58, 0.18, 0.19%, K,O+= 0.30, 0.33, 0.27%, P,0s<= 0.04, 0.02, 0.02% %L, thd<t, Aot 2E
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E 1 A7|E oH| 2R Hg
S48 T-N KO PO
=1 Al7| pH (;)E (%) (;0) (f%))f’ Pb Cr Zn
3¢ 923 9895 043 0.20 0.04 ND ND 5.79
T A 62 6.84 9833  0.38 0.24 0.09 ND 528 33.17
A**) 9Y 887 9919 0.4 0.23 0.01 ND 1.14 1.85

Bt 8.31 98.82 0.35 0.22 0.05 ND 3.21 13.6

39, 737 9903 038 032 0.0 ND ND 1.35
23(MF) 64 711 9887 006 026 0.0 ND ND ND
%) 9y 683 9890 007 037 ND ND ND 0.32

H@#F 710 9893 017 031 0.00 ND ND 0.84

39 874 9786 058 030  0.04 ND ND  82.49
4 9 64 741 9898 018 033 002 ND ND 9.16
(&&*%) 9% 636 9881  0.19 0.27 0.02 ND ND 16.64

HAF 750 9855 031 0.30  0.03 ND ND  36.10
D A7l Hg As cd Ni o “5?' hatz? fz:i

39 0001  ND ND 0.65 196 019 E@z =274z
3 A 64 ND ND ND 290 680 019 EHE 2@z
(Z1**) 99 0002 ND ND 2.08 1.37 018 Eaz =8z

BF 0002 ND ND 1.88 338 019 EBdE =6z

39, 0.003 ND ND ND 039 015 =4 B3z
23(MF) 64 0017 ND ND ND 018 017 =4 B3z
) 99 0001  ND ND ND 0.15 018 Ed& =735

BF 0007 ND ND ND 024 017 =@z E@z

39 ND ND ND 026 1389 018 B@Ezx EH:
4 9 64 002  ND ND ND 235 017 EHE E@z
(F5*%) 9Y ND ND ND ND 2.83 013 =d& EHE

B#F 0009  ND ND 009 636 016 Bazx Eh%
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A AL EH) SR 24 53.0 91.2
S5 188 62.0 99.5
- At 47 37.6 95.7
H
A9+ AL 7 4.0 100
7]e} 10 44.8 100
o] Ei 120 99.4 -
S 14 524 929
sl EH) =5 3 53.3 100
A 3 46.7 66.7
on 240 - 94.2
T 1]
A 2 - 100
on 327 53.7 99.0
=5 18 80.9 100
A2 Sh As 29 53.7 82.6
7] e
(o edn =) 8 51.2 75.0
T 252 46.0 98.4
] =8 8 49.0 75.0
gt
Al 6 31.7 100
oy = 14 - -
i 238 52.9 91.2
EJH] i 2 56.5 100
FF
A& 1 70 100
olfu] a3 54 - -
on 4,480 413 91.5
- =y 316 50.0 88.4
H
A A& 83 45.2 85.0
7)€ 64 473 91.7
o] Ex 378 99.4 -
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e ’ HENC T-N K,0 P,0s5 Pb Cr Zn
= ° (%) (%) (%) (%) (ppm)
=457 7.37 99.03 0.38 0.32 0.001 ND ND 1.35
oy Hg As Cd Ni Cu NaCl haR At
- (ppm) (%) L
=7} 0.003 ND ND ND 0.39 0.15 ND ND
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H 4, XMeld MESEH I oF
T B F&(kg) T&(kg) Ta(em)  FE(cm) LH &4~ Qg
s B 2.63 1.90 29.3 14.8 63.6 7.8
grZ-oln] 2.52 1.52 28.6 13.9 62.9 11.6
ElasCll) 243 1.48 28.1 12.9 59.4 11.3
5 A g 2.39 1.57 28.4 13.8 61.6 11.2

DERCEE LIRS
70 2.63 2.65
60 26
50 2.52 2.55
40 2.43 2'5_
2 2.39 3.,_.5
o — .
) B Sty e 2HE
— L (kE) T (cm) T=(cm)
e —_—LE QB =pmTFike)
a3 2 M2lY R MSEN © 4
27 v 5 s AR Aol M 5 19 33f Zo] WA It 2,56kg, HEHH] 1.68kg,
wri o] 1.48kg, 420l A 171ng§ xpsisgen), warolA 7}10 gorom beo® A
eyurE R HE] o= et [2; Afufol A o] 3}t IFE'JP Eo17t WY Fo A FFo] =2
4 24 99
H 5 AM2ld MSEN 9 4
T = F3(kg) kg  FA(em)  FE=(cm) g4 elgs
o B 2.56 1.73 38.30 15.18 57.80 9.20
Ple=nik) 1.68 0.95 35.30 13.45 53.30 10.20
dig ofu| 1.48 0.97 34.15 12.50 47.50 9.70
5 A g 1.71 1.02 35.80 13.14 50.80 12.20
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dhg ofH| 7} EoF] ujx I 2] A8 AER wjF AQuf d- & BEYS BASGc WE
A7} H A e v - g ofu| Lol vj S5 Afufjst= F<t °F 300L, 600L7} &
=k A HAe A & 6X grZolu]| Lol A ECe}F Kol & 2 37, Mg
22 Z7het o] e, WraHH| A= ECF Ko & Zo2 F7hetal, Mge] 4% 37
St Fdgh o] Yet= AL & of @aNH|7} EC, K, Mgoll 7ol 43S njA &= A2
TebE A
E 6. HIE xuf © - & EYstst
At EC R waEo X2t Y0|2(cmol./kg)
(pH) dS/m (g/kg)  (mg/kg) K Ca Mg
A 6.75 0.37 15.64 942 0.62 5.04 0.78
z 6.61 0.37 15.24 816 0.54 4.81 0.70
A 7.59 0.38 14.28 636 0.45 6.34 1.02
k-2 7.25 1.67 16.46 665 1.95 5.54 1.17
A 7.47 0.38 14.70 579 0.45 6.54 0.96
5 7.60 1.83 17.22 651 2.86 5.11 1.23
A 7.48 0.37 15.54 620 0.56 6.44 1.03
5 7.49 0.25 16.26 729 0.45 5.82 0.94
6.0~7.0 2.00]3} 25~35 300~550  0.50~0.80  5.0~6.0 1.5~2.0
Hj S Ajujo] w2 BEoF EElA 2AMEL, F 73 o] AAHIA, A 71AholA EEe 32.6,
14.7, 52.7%, Sr&Hu]= 356, 13.5, 50.9%, A 34.1, 14.3, 51.6%, F+A 2ol A 33.7, 10.4,
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o MEM  gMuc o 8% ZIE MEM =
T = (cm) (Mg m™)  3A A A (%) (mm)
I 15 0.86 3206 147 527 67.4 1.8
B 14 0.94 356 135 509 64.4 2.0
E Y| 13 0.90 341 143 516 65.9 38
A e 17 0.89 337 104 559 66.3 2.4

X
n3o] el AEEA Aiks B 83} go] AAHYTh Sk MR T4 45 0kg, FHE
44.6kg, BN 404kg LEAH] 403kge OB e, Rl Bl A 4537, LEu|dA
44470, EAO|H 39970, FARlNA 3447) £ Uehuth Rl el LAl P

gEdEFEG Fae Aoloy, FFo] FAw g A7|)7F a1 ST 159 7 gkt

e e S il JFs) = Eaa X
(71) (9) (cm (cm) (kg) (%)
s i 453 658.6 14.6 1.8 40.4 100
i) 444 643.5 15.1 1.7 40.3 99.8
Hh 5y o H] 39.9 730.1 16.9 1.9 45.0 1114
5 A g 344 693.3 14.1 1.6 44.6 1104

SRl 7L rEou] o] G001, ME Ul To] 11501 EUH Hel Lol 139 71 HE| 7R
' o SR T4 3%
asto] sAAE 4

4 &)
6.7, 9.1, 14.3, 7.5kgo.2 FA TR} Aoy 53¢ 63 wf 2z 4.3, 3.1kgo 2 $283Fo] ol &

Geapol A FA e R okt WOl EYE SEolul el wa Tl AL 63 t7by 2}
MR FUE BT uas) S35 99, B8 Tadusl ASH0R By waduy
o iz vhAu S2tel 63 o fstebol 31kgO THE A2 Fol uls) Sako] £ A % 4 glo] A
S0l waoju] £9jo] £ G nE Ao woHn
9 48 A4H 4 (E+91: ko)
a4 2 1xt 2K} 3xt 4x} 5t 6t
Sul Y 5.9 7.1 13.9 9.7 2.7 1.2
el 5.7 7.8 14.1 8.8 3.3 1.1
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H 10, Mo M- = ELSEY He)
Eye ME EC 27|12  S50IA X| 2 F0[2(cmol./kg)
= (pH) (dS/m)  (g/kg)  (mg/kg) K Ca Mg
A 6.75 0.37 15.64 942 0.62 5.04 0.78
Z ¥ 5¥ 6.57 2.40 18.03 745 0.84 6.96 1.10
119 538 0.69 13.58 647 0.75 3.50 0.55
A 7.59 0.38 14.28 636 0.45 6.34 1.02
grzolu] 59 6.76 3.37 16.68 613 1.70 7.07 1.17
114 7.02 2.83 15.08 596 1.20 8.56 1.68
A 7.47 0.38 14.70 579 0.45 6.54 0.96
drgole] 59 7.13 2.71 19.07 561 1.95 6.26 1.07
1nyg 721 1.93 16.93 535 1.94 7.12 1.24
A 7.48 0.37 15.54 620 0.56 6.44 1.03
A 59 7.16 0.94 18.65 621 0.76 6.30 1.03
e 727 0.56 16.31 600 0.76 7.11 1.28
A 6.0~7.0  2.0018F  25~35  300~550 0.50~0.80 5.0~6.0  1.5~2.0
13 Ao w2 EF B4 2AMEIN E 113 Zo] A, A4, 714D eA B 417,
18.4, 39.9%, WENH|= 35.6, 11.6, 52.9%, TAENH]|= 34.3, 159, 49.8%, FH 2FlA 35.1, 15.7,
49.1%% & Aol §le ALoRE RAEIT
¥ 1 EY =24
o HEM  BNUS o d%) 338 MBA =
= cm) (Mg m®)  qa of A} 7|A¢ (%) (mm)
S 13 1.11 41.7 18.4 39.9 58.3 8.7
gzl 15 0.94 35.6 11.6 52.9 64.4 8.0
b o] 15 0.91 343 15.9 49.8 65.7 4.0
T A 18 0.93 35.1 15.7 49.1 64.9 3.6
o Q
(MR otA: 752 9 E| - ] SEHLH

7h 4, 24, Y 37 A9 37l Histe] 3, 6, 99 A7IER A A|RE ZFH o] EAEET
THZ T-Nej| 3, 6, 9¢ 0.43, 0.38, 0.21%, K;0+= 0.20, 0.24, 0.23%, P,0s< 0.04, 0.09, 0.01%=
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0.37%, PQOSL 0.00, 0.00, ND%= &4
0.33, 0.27%, P,0s 0.04, 0.02, 0.02% %112,
OFASE Ao Z ZAME QT A ]tﬂ oln] Hai
nl 01-]]:]] tﬂ—g_ﬂﬂ- LH g] Qo] %
20209 ZEE o 5. ol 24 624 2
AR Solgiet. Vlez W e, A2 5ol 3
1, 45T HUA o)A go] HA st

S A e S
o=t gelomt AV|EE AR

(M2M S otH): 7t52= HH| 0|8 =HE flet HFHEI|E L)

df, 2

C22F Hi S S 2AR Aol A BRolM FF Hat 2,56kg, =] 1.68kg, A Y]

2g57] 915 MFREE AHgatol 820 A9 gt W571E
Mo S EA439F A3k T-N 0.38, K,0 0.32, P,0s 0.001%, thA <, Axdel=
2 Aets do] BAZ gk A0 B

TEONNS AG - Aulstel AREA AT, BANNE 2F B 263kg, TE
} 2.43kg, FAHETAAL 2.30kg ZAH o] T ol A Bk
SOR WEAN)RAND A 08 eht aehu st Solzk BaolH 3ol
[e]

FAHYPOA 171kg 02 BATAA 714 gotor] thgom PR wEAu]) LR
2 Ueh 12} Aol A o] shetul 7t Solzt T Fol A Seako] e A B 99t

C o] ARER Aszah A, daE A oA 45.0kg, A2 44.6kg, 4‘”01] A 40.4kg, H&

o] 40.3kg= 2 & UEHE AL, $m BeYoll Al 45370, whE i n|oll Al 44,470, A Hrof 4] 39.9
M, FAEAA 34470 o2 vepde, Fade| e A ts HYPT} ‘%%QHHHLEE} +
9] OL]_ Zzo] _E[Ly_]% =2 5_7]7]_ = J__‘_V] _'_7]_ u]-oh;].

7F SEE Ao 600L, HaMu]Le] 1,150 FYE AHelFolA 159 71 4873t
of vA= | A, FA 2| FIA 32} SR Rfo] TP wko, 43
ol ghadto] SpoAE B8 st 4 B

FaAu| A= 62} WA Bteku|R7) FolH
aopofl M= 62 o th2 Aol Bl 2ol
Qo] el FaFe umh Aoz wedy,

l&
5 Al A 2

242} oF 300L, 600L, 13 600L, 1,150L F=A= k. F A&
Huloll A ECot Kol 2 £Oo8 J718191aL, Mgle &% S7hsh= 5 Aol Uebn,
FH| Lo A= ECYF Ko| & Zo& £718ta, Mgo| 2% 71t 593
EH dan7E EC, K, Mg 371 932 FE ASR sud:
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