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Effects of Application of Liquid Pig Manure on
Green Manure Crop Triticale and Subsequent Soil Quality

Lee, Byung-Jin - Kim, Kyeong-Mok - Chun, Hyun-Sik -
Jeon, Seung-Ho - Cho, Young-Son

As part of the agricultural natural circulation, the present study was performed.
Recently, there has been the movement toward reusing the Liquid Pig Manure as
an alternative fertilizer sources for agricultural lands. For instance, LPM (Liquid
Pig Manure) liquid fertilizer has been developed and widely used in Korea.
However, the impacts of LPM on both agricultural environment and crop triticale
yield have not been investigated yet. The experiments were studied on paddy field
after treatment of LPM on plant height, root length, plant length, dry matter yield
and soil chemical properties. The effect of LPM by application on triticale was
more increased plant height, root length and plant length than the Control. Chemi-
cal soil characteristics were not significantly different between on Control and
LPM. Soil pH, OM, TN, P,Os and exchangeable cation of triticale (X Triticosecale
wittmack) appeared to be lower than before the treatment. Dry matter yield were
produced 834.3kg 10a™ of in LPM plot and 684.4kg 10a™ in Control plot. In these
results show abbreviated as the application of LPM increases the yield index of
triticale. However, the properties of paddy soil were not affected by the LPM
application.
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H o] 7= Qs FA SHIAES Ago] EQHste] A e A4
24 o] gAdo] ol oy, EZEAYX Triticosecale wittmack)> A2 ZHEZA
E7tol A AZIAF ol 7hsekal, F9ok Fally B8 ol e, ARk 5 B
= Aol 7] wFol(Mergoum et al., 2009) =2 o= o= Ajul7} 715
HIZHEZA] 325 tig dYgsgdo s &87bsst 1 Fo7F F53ta e —ir/‘ﬂ"]
o 3 2EQ] EFEAIYS FuFoE g nH](30:1~60: 1)7} o} ZE3 nYEIL A
gholl o3k 2 &0 o] & F v HAAE AIHAT EY fUI8LE ST Ao
Z 4HA AthKuo et al., 1997; Wagger, 1989). Yun(2000)> EZE|A Dol AAaA B FS
771 2 9 sl S Bagk vk ok

A= 2000 H 7= wiEo] 7t fded W
7FEE s AFFII7E AH SAEHUA sEFAFRAAE VSER 58
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o g = %L%d Agam] %Lfgl xla} HE 4 g & Slste] ThsER A A

a 9;1‘31'.

7tEEs A 282 s g tAlFd o R o] &Ado] iE lom FIkr] =4
Zhg Aol A= 28 ok 7FEERe 5 - dnl= s A AHs] dxsA HE E
FAT FA, CEC ¥ &43F5 FUl, ZY°lE 7]5(Gilmour et al., 1998), AE4+2] &AJo] F
ZI(Kanazawa and Yoneyama, 1980)% o EFEE]s}stdo] /A=, I A} A&l theksh
Ao F, St 9 A ZEH ] F5(Beranl and Kirchman, 1992; Park et al.,
2001 7 & = ok 2y, A™-sHA BeEstA g v A LH o2 283ty
EY 74 9 7|8l ddFE HAE LE9de=w #%-?_E]'(Sweeten 1988; Novak et
al., 2000; Murayama et al., 2001; RDA, 2002). Sl = ER U] A& w2 1259
A5 2 EYSA mXe e tid dF ZAEd et AFEHH T Kim et al
(2008)2 TRHOIA I E =EYH| Algo] T AR do|et HeEgf tig dTE
S AL, Lee et al.(2011)2> HEEAA 71E5ERE FUTd mE S ZALE SIATh EF
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Aol A EEHn] Al go] EFEAY A5 vX= &35 AES] 98] A3t
ZAd Yokl 28] (35°397 N, 1289667 E)ollA 201113 10295

SEZ]
1A FASGor] NP 2 38 54 Table 13 Lk ABA EF
-1

B 20124 6

9] g8 d -2 pH 5.3, f71= 18g kg, &4} 44mg ke-1, X843 ZF 0.26, X &3 Zg
8.9, (&4 w14 3.5 @ XA JEF 049 cmol.-kg' S T3t e AH G =8
Folth.

Table 1. The chemical properties of soil used in this experiment

Exch. Cation
pH om" Avail. P,0s
K Ca Mg Na
(1:5) g-kg' mg-kg' | e e ) —
53 18 44 0.26 8.9 35 0.49

YoM, Organic matter.

BA HH1FERQ] EFEHAY A7t 5 EEAE|ALo] ETEHAY ASH EF g3
A W m X = GEFE T8 7 (T; Tillage) A A4 SH|2HE20 Ed
AL S FFa9 . 23 2EQ] EFEA Yol EEYH] HEZAPEF Table 25 9|
ofgro] A FHAMF] ekg 100’ FFEOF 3,0000 10’ AFAE 1P HETE =
AU E AE3HA LT
Table 2. The chemical properties of liquid pig manure used in this experiment
pH T-N Av. P,0Os Av. K,O Av. CaO Av. MgO Av. Na,O
(1:5) %
93 0.27 0.05 0.379 0.1 0.01 0.09

2. 4 5% 4 A% 24

FAAE EFEAY 15kg 102’2 20119 10€ 28¥ %3} 31 on 912 Fo&= 20mm



o] A= EgEALe] Holslr] F&3 i 210Ut A7 mE HuE=E A
§ 2 BYAEIE ATZAHEA 7 ZRDA, 2003)0) Fdto] FaEHg T
3. AEAS Ege AaNF 2 24

AEA ABAAE AFAZ G G FAHT & AFZARATIERDA, 2003)°] E3}
o FYATE AEA T4 AFAT A wet 2k AFT A=A E 3R AFH et
FOo 2 ZARSEIL 80T oA 3YXT Axsto AxFTHFS ZASHATH
ANPAs AEA71E BEE 0~20cm oA ARE 3w o2 AF 3

o AR T B 797 SAG 2mm A B3} AA e BA o) AT 54

P
o)
)
rl

e 520E TN EY B D A8A LAHNIAST, 20000S 2 3he] pHE
EGH S7TE BlE< 1:52 3] pH meter(Orion 2 STAR pH meter, Thermo Fisher Scien-

tific Inc., Beverly, USA)Z =43} 31, TN(total nitrogen)< micro-Kjeldahl &A% 3HS o]
23le] A2 500mgS Kieldahl 2ol Y3 H8AHH,S0y) 12m 7 582435,
K>SO4+3.5, mg Se) 171E #FaL 320C ol A 2413 &<t &3l s & AAaEA7](Kjeltec 1026,
FOSS Co., Denmark)E ©]&3} =4, 7|58 TywinH o2 AHFsHon, FHEIMNLS
Lancasterf &2 B]AA|(UV-1650PC, Shimadzu Co., Kyoto, Japan)S A}-&3ta] 243} Th
X84 K, Ca, Mg, Na 52 %ol 1 M-NH,OAcE FE3}o] ICP(Varian 730-ES, Varian
Inc., Palo AHO, USA)E 243} t}.

4. $7) BA

FHE dole & SASZZ (V. 9.1 Cary, Nv, USA) SollA T-testES T3+ HTa 5%
frolg=Foll A Bl w sk Th

1. EdEAL A% 54

=g oko] A 2] LPM(liquid pig manure)*2lol] w2 EEA Y] AFERS dolr 1A}
T}EF 165U(DATI6S), 180%(DATI80), 2009(DAT200)%] EZEJAY ] ZA(PH; plant
height), T%HRL; oot length) 2 A4 Zo](PL; plant length)S 2+7t 2AMSIG T 2Abo A=
LPMA ] FolA A7 Bt AA UER O™, DAT20090A4 1153em% 27 ofv]
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8.1% =A Uel}tiTable 3). &l = LPMA T4 18.0cmZ &7 14.1cm Rt}
3.9cm Aol Tk 1% 124 ZHo|7t A= Ao Z Yeldon LPMA 2 Fol A=
AL FAS BYW Wkt =T o A= DATIS0 o] F3E 249 A& o] tha =315}
£ A2 2 YEPHT(Table 4). ZA| Dol ZAVIZE 25 940 AN o™ LPMA &l
TollA 1323cmE thET thH] 9.5% =A UEFSTHTable 5). AE%2] ®slolA= iz
of B]3ll DATI1802} DAT200 ZARAIZ]ONA 242} 36, 20%2] S57HE E S THTable 6).

Table 3. Plant height of Triticale by application of liquid pig manure

DATI165 DATI180 DAT200
Treatment
cm
Con. 20.6 426 106.7
Lpm” 25.6 495 1153
T test sksk * sksk

* : significant at 0.05 level, ** : significant at 0.01 level, ns: not significant

VLPM : Liquid Pig Manure.

Table 4. Root length of Triticale by application of liquid pig manure

DATI165 DATI180 DAT200
Treatment
cm
Con. 9.8 13.4 14.1
Lpm” 13.9 15.6 18.0
T test * * wx

* . significant at 0.05 level, ** : significant at 0.01 level, ns: not significant
VLPM : Liquid Pig Manure.

Table 5. Plant length of Triticale by application of liquid pig manure

DATI165 DAT180 DAT200
Treatment
cm
Con. 30.3 56.0 120.8
LPM" 39.4 65.2 132.3
T test sksk * ksk

* 1 significant at 0.05 level,

YLPM : Liquid Pig Manure.

** : significant at 0.01 level, ns: not significant
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Table 6. Dry matter weight of Triticale by application of liquid pig manure

DATI165 DATI180 DAT200
Treatment |
—————————————————— kg-10a" -----memmemeeme-
Con. 437 133.9 585.0
LpMm” 46.0 182.1 701.3
T test kk kk sk

* . significant at 0.05 level, ** : significant at 0.01 level, ns: not significant
DLPM : Liquid Pig Manure.

o]& 3 A= Lee et al (2011014 B HHlo] 7[EERE US| e 5ol
FREHATGE AT ShoA Y EEHH A go] 589 2 AEFS F/HAITE
AF(Kim et al., 2008)2} LX) Aol

2. 2 sheb4] W3t

A =H12E EEAYS Auist B 353 E4 WSk Table 73 2tk pH W
slell A= 2ol A %71“ e 188g kg' = AP EYRT =gko), LPMA 2]l A
= AP EYRT B 14.1g kg' 2 UERTE ARSI AE LPMAETlA 16% ES
FFS YeEhg oy v«l” zpol = AAE A ekghth. XA ol Kol A& LPMA 2] ol
A=A Yehd WhE,) Ca, Mg 2 Naol A& thxTollA &7 »PEP;%P_D% NEA EglA
woh v gako] YehgtTh

Table 7. Effects of the chemical soil properties by application of liquid pig manure in

paddy soil
Exch. cation
pH om" TN? | Avail. P,Os
Treatment K Ca Mg Na
(1:5) g-kg-1 % mg-kg-1 | - cmol, - kg'1 ------ -
Con. 54 18.8 0.25 38.9 0.22 8.65 3.00 0.55
LpMm” 5.1 14.1 0.29 42.7 0.24 8.20 2.79 0.39
T Test ns ns ns ns ns ns ns ns

* : significant at 0.05 level, ** : significant at 0.01 level, ns: not significant
DOM : Organic matter. ? TN : Total nitrogen. Y LPM : Liquid Pig Manure.
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LPMA A ARG EQke] 318td o] msloxe Ad 4t FAQIMS A9 tii-Eol
A Uebgom 53], AP EYRT BF 2 AT Yekgth ol 3§ A= Kim et
al.2008)°] X113k =FHH] Ajnjo] mE T AFEAoY HEFTEFS FTHAFH O,

Bkl 35td EAole B e AdEHe= AHE 29 A &= A9 FARE 4]
Uelh= AeZ Bt 3, 75 982 EY EgAdo] ymzlts A+ Rav}
(Anzai, 1987; Ushio et al., 2000) 210 2% EZEAY AR A E2AH] A& &

o
B ee] Watsh AxpE =9 bl watol ojs) mek ARF AT} o) Lol Ao
g Aoz Aladth

3. EEAIL Y AEAF

AEAF tﬂﬁ]r% LolRu 2 EZE ALY AEAZFHDMW; dry matter weight)Z} X5
ZABIA T AEAFE Fig 13 o] LPMAZ oA thxT-2] 684.7kg 10a'ol HI3}o]
149.9kg 10a” \%8 834.3kg 10a' O & 21.9% Z7}st4ith.

o]23t A= Song (2006)52] ERAMH] HIWAFNA olekelet go|agts, T P
AT T HE o] T3tk B9}k Lee et al. (201104 B3 Efw F - dn]

A8l AKE #E& FAATE A7 fAE A BT
olsh ol wEFIA L Rl Age] wE EHEAL] Y& FAo| vl

ANAOR FEG APIYTE T BO T ELUAL AMANA ELA] A Gl w}
e FRFS P EF BUHO) Mtsh A B s1shyel wstel ds) nek A
:‘:r-'_
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Fig. 1. Effects of dry matter weight of Triticale by appling liquid pig manure
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V. (%]
ERouE BEt] AF - F AAE BH AAEHEY BE P HuIHE A
Fe Z7HA717] A ESEAY AMAAA ERAn] A go] YFEHI £ 3y
W o ARl Ui A% acke ohed g

ZAo = LPMA 2] Foll A 1153cmE 27 tH] 8.1% Y&stP o A= LPM
Al TollA 3.9ecm AL AA|Aol= LPMA 2ol A 132.3cmE &7+ thH] 9.9% Zith
AEAZFLE 270l Hlste] LPMAETF7F A ZAA 74 =8keH 20% ©1d 71
ok thzTo) AlE3 B9k §7]E kS 188g kg' & AlFA Bh Hekou} LPMA g+
AME AFd EGRT e 14.1g kg'olAth APF Bk XFA K LPMA g 7ol A
EA Uebd ¥HA, Ca, Mg 2 Nav tiZ2 7oA 5%om AlEH EFA Kot o3& Ak
olATh AEAFE LPMA ] FllA iz Hlgt 21.9% F7tste 7ol Uth

[=EHY 2013, 10. 18, =&Y 1 2013, 11. 26. HFE=EHSY 1 2014, 4. 2]
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