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The Assessment of Cattle Slurry Application on
Productivity and Feed Values of Barley and
Hairy Vetch Influenced by Sowing Methods

Jo, IK-Hwan

This trial was conducted to assess effects of cattle slurry application on produc-
tivity and feed values of barley and hairy vetch when they were influenced by
single or mixed-sowed cultivation in paddy fields, and to obtain good quality of
organic forage resources. The results summarized are as follows. For barley and
hairy vetch, single-sowed cultivation was lower in annual dry matter (DM) and
total digestible nutrients (TDN) yields than mixed-sowed (P<0.05). Although crude
protein (CP) contents for the barley within single-sowed treatments were lowest as
6.5%, those of hairy vetch within the same sowed method were highest as 16.7%.
However, mixed-sowed cultivation with barley and hairy vetch, showing 13.8% CP
content, was significantly (P<0.05) higher than CP and relative feed value (RFV)
of barley alone treatment. For barley alone treatment, cattle slurry application
significantly increased annual DM and TDN vyields in comparison with treatments
of P+K fertilization as chemical fertilizers and no fertilizer as controls. Results
from cattle slurry application showed 84% and 82% in contrast with chemical
fertilizer for annual DM and TDN vyields, respectively. For mixed-sowed cultivation
with barley and hairy vetch, cattle slurry application showed 90% and 94% annual
DM and TDN vyields, respectively as compared with N+P+K fertilization as
chemical fertilizers. Crude protein contents (14.2~15.9%) for cattle slurry application
treatments were significantly (P<0.05) higher than those of other treatments.
Moreover, cattle slurry application treatment had the highest TDN and RFV among
treatments, showing 60.7~61.8% and 112.2~118.1, respectively. For hairy vetch
alone treatments, annual DM and TDN vyields of cattle slurry alone application
treatment were highest among fertilization treatments. Furthermore, CP, TDN and
RFV of cattle slurry alone application treatments were significantly (P<0.05) higher
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than those of other treatments. The results showed that mixed-sowed cultivation
rather than single-sowed for barley or hairy vetch improved their nutritive value
and quality, and also within mixed-sowed cultivation, cattle slurry application
increased production yield per ha and CP contents. In the application of above
system to organic livestock farming, it would be expected that forages produced by
cattle slurry application under mixed-sowed method might become a substitute for
foreign organic grain as protein sources.

Key words : cattle slurry, productivity, feed value, barley, hairy vetch, mixture,
organic forage
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go] wol /It STt mE AP HF A Ask=H & oy =l 3loA 1960t
ojFol= FE A4S A% FET Fr1aLY s fdte EERs 2 /714 9
7189 FURG= 315 gt e o dUA| Y FATFS STMNHLEN AASTE
o|ELT} vl e shekERio] B ot o]HE IekEHe & oo At
eHlE R g AR FrEo] B 4, AERoEN EYY fU1E #ad =
gAE AN FAARTE JASFEY FE2 AxT o9 % AAH 249 As)
& 29 5& 22eka AUrlo, 1985). =G A9 AEH Fol oM E NEERS E
Foll T3kl AHL fASD FHSEE FEIA LGSR Fake) Wi 7 7]
48 FOR HERRe] A} AU wgoldo] @A ALk, 2009).

F fH AAGEIES IARE Tl R vy FeR Zo
Aol 2 AEALTO] 7hsdkal(Osmanat Osman, 1982) ®=5-3 A8t 2to] H]a)
AAHES =Y 4 ArKChapmand} Carter, 1976)= o] FH 02 FHAE-S Ao ZALEAYA
I EoLn Zxlolgts ZWoA 3tEy ZE3 Eulste] AREEo] rK(Trenbarth,
1974). =3t 540] b2 F A5 Eg= ZARE o2 EYFREolY S 5857
o2 o] & Atk A i FHFES AFAA A TN A woll= HEAE A
AAZIAL 7] Foll = Aas st o] 3537 Wi B¢ HISE7HA]
SAAZ F JdE FHE JtK(Drew T, 2005).

53] FEuEtllA HZ o] Al SEFALY ALH sAAAA FHF=E A
HiE L Q= 1dA T3 SHIARHER dloje] MAls EYAAY £ da 1sEd AE
kgl e Ao & & A kel B 2002). o)l gt FHAES Tl gl &
I AFEZFRZF Eol AR FA A AERE o]&EHI|E ITHA 5, 2004, 7 5, 2005).



nejs} goj] Wx el o, S5k Auf Al 2o A8l wE AT ALRTER ] H7t 221

EE 24E Folle ISl Bt RIS JdAATIE aF7F Hojuh A A Y AR
FE =Y T Ao Ed 3 A FAESETL Wt S5 AAE HIES FU19dd
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=, 2005).
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Table 1. Chemical characteristics of the soil used in experimental sites.

oHws) | EC Available | T-N om | CEC | Ca K Mg Na
' (dS/m) | P.Os(malkg) | (%) (%) cmolTk)
6.30 0.10 129 0.13 192 | 1310 | 817 | 056 | 194 | 034

FAZFORE BHE(FE: SRS sl X|(FE: Hungvillosa)E ©atoll= I
S 7}7} 200kg/ha3}t 50kglha 18]l S} Aol kR 2] 160kg/ha + 3o 2] Wl X]10kg/haS
FTE IFekga Ful, sEHIE PK(QIAF 150kghat}t ZH2] 150kg/ha) Al Bl 31EH S
NPK(PKAH] T + A2 100kg/ha) A Bl TE, A8 (T-N @ 0.3%, P,0s : 0.2, KO : 0.73%)
50% A]-&7(50kg N/ha 5+F), AAH--E1 100% Al-&T-(100kg N/ha)S A& A28t 28
?1(3%5) Prf%? o2 3kESIHTh wEA 7] 2 UL Zh7 2006 9€ 6 2

20073 5¢ 3¢ - %7, sl HM stz 7)ol At

| *@s‘: FS A7) Yl s el Aol sem Eol= ) FH 3t A A
£ 2 Al vt 5009 A =S *&.‘%—%6}04 65C TSEFHZRTAA 48R TEA|
7l o= 3l AHATY AE FHFS AEAT A

Us AEeS ARtsliaL o8 71E
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Georing¥} Van Soest®(1970)ll &Jall &Astdth. =5+ ADFSF NDFSF=F o 2 58 TDN(total
digestible nutrients)®} RFV/(relative feed value)= Nahm(1992)3} Linn3} Martin(1989) &< 7
Aol ot ekt

B A3 o] Ayli= SAS package program(Version 8. 01, USA, 2005)2- o]&3lo] #2oA4lS
ARsIA L, A HFre Hlue 5% 7o AAHFo)zt 7 (Least significant difference
test; LSD-test) 0.2 3}t
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1) 22|2} sflojz| HIX|Q| Tt =u} Rjui7t HE X 7IASE Y2 FEH| OX|= dE
B o} dlojg] wWix|e &, &3} Aujel] mE HE P 7}ASE E(TDN) 3 YeRd
AL Table 29} 2t}

Table 2. The Effect of mono or mixture sowing on dry matter and total digestible nutrient

yields barley and hairy vetch.

Treatment Dry matter yield(t/ha) Total digestible nutrients yield(t/ha)
Barley 6.84 441
Hairy vetch 4.48 2.68
Barley + Hairy vetch 7.99 4.80
L.S.D(P <0.05) 0.43 0.26

B 52 Fojg] wix|o ©u Au)] A7) A H AET F 7S FE(TDN) 73
717} ha % 687} 448 9 459 27802 Bel9 doje] WA Eolpe) @ DESL

TDN 4-28.0 2 4.8ton/ha) K.t} %946‘}741 Sk TH(p<0.05). ©]52] A= A 5(2007)9] B

F-Autg moold dYnel 97 ABSl ha 83ECIUCHE 23 123 o)9) o

006) 591 B Aele] WA 29 B AL WS Pl ha SAENTIE 4G ol
£, ol & el 4499 Rel W) A @] AE AN L2 4

SEARE 318 B9} dojg] WX &3 A= W] gk slofg] WA E&

2 0% e 48 2 9BEFE Uehlol T340 98 LEAEE HelFE T 45
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Table 3. The effect of mono and mixtures sowing on nutritive values of barley and hairy

vetch.
Treatment CP(%) ADF (%) NDF(%) TDN(%) RFV
Barley 6.46 30.86 58.29 64.52 103.7
Hairy vetch 16.68 36.98 53.17 59.69 105.3
Barley + Hairy vetch 13.77 36.55 51.66 60.03 109.1
L.S.D(P <0.05) 3.60 0.23 0.22 0.18 0.5

AR ALRTHA] F e A B wabgrol A 6.5%] 1=t whel soje] WA
Gy 16.7%E 7P Eokou Hee} dloje] WAE 2 E]';ET% ol =
@ake] ARk Fo5tA A tH(p<0.05). $-A NDFF TDN
64.5%% 71 =A Ko} soje] wlA] E377t H ol HMA R LRSS S
HEAFR7FA = 10012 EE A27oX 71 =3kt ofell thal Reid<} Jung(1965)°] 5H&
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Table 4. The effect of appling of cattle slurry on dry matter and total digestible nutrient

yields of barley.

Treatment Dry matter yield(t/ha) Total digestible nutrients yield(t/ha)
Non-fertilizer plot 5.35 3.46
P+K plot” 6.53 4.32
N+P+K plot? 8.65 5.56
Slurry % plot 6.42 414
Slurry plot 7.27 457
L.S.D(P <0.05) 0.32 0.21

Note. 1) Application plot of chemical phosphate and potassium fertilizer.
2) Application plot of chemical nitrogen, phosphate and potassium fertilizer.

Bejol A A= TDN F72 24, QI 2 Ze|E AR g
7} 56ES Uehlo] RE AgFRT} oA = 3h
A DESFZFZ TDN FF0] ha B 27} 7.3% 46E 02 A4k} Z]vt Al6]gE (659} 4.3
E/ha)e} FH]7(5.49F 3.7%/ha) Rt} = THp<0.05). °]o sl & &
v Alel] s}t S & AlHlEtE Flo] 7tSEEE A& Uk 52 AMES YERdta
ste] & HAYPNME LS 2345 JERJAAR, HF9Ex
b =3} TDN o] 849} 82%°] F5S el Hdv-Ens
A& TDN 3] ha T 27} 648 42802 FH|4 Kt E9how ity Zegt
AlBgE 3tetR g g ob= 2po|7F VrEREA] rot -] F8HHIE o ?
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Table 5. The effects of appling of cattle slurry on nutritive values of barley.

Treatment CP(%) ADF(%) NDF(%) TDN(%) RFV
Non-fertilizer plot 6.66 30.62 54.85 64.71 110.3
P+K plot” 6.15 28.74 56.50 66.19 109.5
N+P+K plot? 6.55 31.13 58.65 64.31 102.6
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Treatment CP(%) ADF(%) NDF(%) TDN(%) RFV
Slurry % plot 6.33 30.92 59.76 64.48 100.9

Slurry plot 6.61 32.89 61.70 62.92 95.4
L.S.D(P<0.05) NS 0.37 0.66 0.29 1.0

Note. 1) Application plot of chemical phosphate and potassium fertilizer.
2) Application plot of chemical nitrogen, phosphate and potassium fertilizer.
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Table 6. The effect of appling of cattle slurry on dry matter and total digestible nutrient
yields of barley and hairy vetch mixture.

Treatment Dry matter yield(t/ha) Total digestible nutrients yield(t/ha)
Non-fertilizer plot 7.13 4.22
P+K plot” 6.97 4.02

N+P+K plot? 9.17 5.57
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Treatment Dry matter yield(t/ha) Total digestible nutrients yield(t/ha)
Slurry % plot 8.23 5.00

Slurry plot 8.43 5.21
L.S.D(P<0.05) 0.98 0.59

Note. 1) Application plot of chemical phosphate and potassium fertilizer.
2) Application plot of chemical nitrogen, phosphate and potassium fertilizer.

wHale}l glojg] Wz k7o) A AET TDN $F Ak, Q1 & Z4g 2 AJn|g Lo
A ha F zt7} 9.29) 565 YElf o] AR LS X838 F(8.2~8.4%} 5.0~-5.2E/ha) S A
oJstaie BE ATRT FstAl E %=l (p<0.05), Jo(1985)2} Whitehead(1995) 52 3}
ol gy 2SS Eu} Ao A FeuF AHE FHREY] AFS Asste A
S ko WA glo] & AFPolA HE] Tubo] HAFRis Al-87(849) 82%) KTk
T 1Ee} ol wx Ty} A AFSELEE AES ol A, Qg 2 ZeEd Hlg 9]
g}shHl 8 Alnlte} 2pol7) Aol &shuE tiv]l o AET} TDN S0 907} 94%2] 3
S YeEhd Ao g AlgE

2) He2(et sfloj2| Hx|e| =ut R A| BteiH|Zet WAPETO[ AlZ0|
AMZIR0f OfX[= He
B} slojg] wixe] &3 Au) A EHIF S} HAF-ER A]8o] ALETEA ] B
= 43S Table 73 2t}

Table 7. The effect of appling of cattle slurry on nutritive values of barley and hairy vetch

mixture.
Treatment CP(%) ADF(%) NDF(%) TDN(%) RFV
Non-fertilizer plot 15.05 37.62 50.43 59.18 109.9
P+K plot? 11.37 39.48 52.53 57.71 103.0
N+P+K plot”? 12.31 35.70 55.69 60.70 102.0
Slurry % plot 14.23 35.67 50.67 60.72 112.2
Slurry plot 15.87 34.28 48.98 61.82 118.1
L.S.D(P<0.05) 0.13 0.29 0.35 0.23 11

Note. 1) Application plot of chemical phosphate and potassium fertilizer.
2) Application plot of chemical nitrogen, phosphate and potassium fertilizer.
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Besh sloje) WA £k A 2PN FFS AFFRR AGTIN 1U2-159%2 T
A2 FHT Fo)8A koL, vl Z ADFS} NDF e 492 4§77} 34.3-355
9} 49.0~50.7%= 7} ko TDN &3 RFVE 7+7f 60.7~61.8%<} 112.2~118.12 713
7 et melet dlofe) WX Exbu Ao Sk Alge] ARsRel Bl &
3} 6% A5gel BEH

4. sl e} AR Algo] dlole) WMo A% B AlRHe] Aol
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Table 8. The effect of appling of cattle slurry on dry matter and total digestible nutrient
yields of hairy vetch.

Treatment Dry matter yield(t/ha) Total digestible nutrients yield(t/ha)
Non-fertilizer plot 3.33 1.97
P+K plot” 411 2.41
N+P+K plot? 5.03 3.15
Slurry % plot 4.68 2.73
Slurry plot 5.26 3.15
L.S.D(P<0.05) 118 073

Note. 1) Application plot of chemical phosphate and potassium fertilizer.
2) Application plot of chemical nitrogen, phosphate and potassium fertilizer.

FTEE Ao A FHRALEZ A e slolg] WX A 1UEZ TDN &
T HFFERE 100% Al&-3H FollA ha T 247 537 32ES Yo 71 w=%er
goz A Qi F ZE)E AMIgH oA ha F 747 5,07 3288 YERIIT A9
B2 50%% AlE3F ol ha & 242 473 2722 Yehgo] A4, 4k 2 2 S
Alulgh o} o8 Zpol 7} IF A gt SHA o] 5(2005)2 dlofg] WX} e T}
ZgZe R o8 d7] T AAE 14ste] EY ¢ES Fadte €S AYa 3l
o] gemlg H7 2 A ERZ AEE {755kl B5Ho|Ant o5 AAnH T
AN G FFo| FoldFE FF5A4 o]&u&o] Addn e, B Agox &
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Table 9. The effect of appling of cattle slurry on nutritive values of hairy vetch.

Treatment CP(%) ADF(%) NDF(%) TDN(%) RFV
Non-fertilizer plot 17.39 37.67 51.19 59.14 108.2
P+K plot” 17.05 38.46 57.14 58.52 96.0
N+P+K plot” 14.21 33.12 54.11 62.74 108.5
Slurry % plot 16.07 38.81 51.94 58.24 105.1
Slurry plot 18.72 36.85 51.46 59.79 108.8
L.S.D(P <0.05) 0.46 0.94 0.66 0.74 18

Note. 1) Application plot of chemical phosphate and potassium fertilizer.
2) Application plot of chemical nitrogen, phosphate and potassium fertilizer.

glojg] wWXo] AFR7FA] T Z2ad FhEFe ARk 100% AlE&Tol A 18.7%E tHE
Agtrh FostAl wkou, wlE ADFe} NDF &akd A= A&7 242t
36.99} 51.5%% 7} vt om TDN 3+eka RFVE 2H2} 59.8%¢) 108.8% =4 Ve 80
g WX A Al AR AlEo] AMR TR Bt Y]dste ARt 45 o] SR
ATHAH 5, 2005).
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