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The Effects of Cattle Slurry Application and Mixed Sowing with
legumes on Productivity and Feed Values of Barley and Rye

IK-Hwan Jo

This study was conducted to assess effects of supplying different types of nitrogen
sources as fertilizers on productivity and feed values of barley and rye as winter
forage crops, and ultimately done to get good quality of organic forages with
higher fertilization of soil. For barley, N+P+K plots were significantly (P<0.05)
higher in annual dry matter (DM) and total digestible nutrients (TDN) yields than
other plots. However, cattle manure plots had significantly (P<0.05) higher annual
DM and TDN than P+K and non-fertilizer plots. Plots of 50%-cattle manure and
mixed sowing with hairy vetch or forage pea were higher than only 50%-cattle
manure plot, particularly, these were significantly higher than non-fertilizer, and
their crude protein (CP) yields were much higher than other plots. Crude protein
contents were significantly higher in N+P+K and 50%-cattle manure slurry plots
than non-fertilizer and P+K plots, and plots of mixed sowing with hairy vetch or
forage pea in application of 50%-cattle manure had higher CP content than other
plots. ADF content was lowest in 50%-cattle manure+forage pea plots, but highest
in 100%-cattle manure plots. NDF content was lowest in legumes-mixed sowing,
but highest in 100%-cattle manure plots. TDN content was the highest in forage
pea plots, and plots of 50%-cattle manure and legumes-mixed sowing had high
RFV, but cattle manure plots rich in ADF and NDF content had the lowest TDN
and RFV. For rye, plots of 50%-cattle manure+hairy vetch mixed sowing, and
N+P+K application had significantly higher annual DM, CP and TDN than other
plots except for cattle manure. DM productive efficiency to nitrogen fertilization
was markedly higher for cattle manure plots than for chemical fertilizer. This
tendency was more conspicuous in plots of 50% cattle manure+legumes-mixed
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sowing. CP content was higher for N+P+K plot than for all plots, and plots of
50%-cattle manure + legumes-mixed sowing were significantly higher than other
plots. On the contrary, forage pea-mixed sowing plot had the lowest ADF and
NDF, but TDN and RFV were significantly (P<0.05) higher than other plots. Grass
crop cultivation together with legumes by applying livestock manure to soil may
lead to higher palatability of livestock, and better quality of forage. Furthermore,
cattle manure application increased production yield per ha and CP contents. Thus,
when applying forage crops produced by cattle manure application and mixed
sowing to organic livestock production, it was conceived that forages produced
might become a substitute for foreign organic grain as protein sources.

Key words : cattle sluury, mixed sowing, productivity, feed value, barley, rye,
hairy vetch, forage pea.
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Table 1. Chemical characteristics of the soil used in experimental sites

2+ +
pH EC | Available P,0s | TN | om | CEC | € K Mg | Na
@s) | @sm | mok) | 06 | o) cmol+/kg)
760 | 036 329 012 | 205 | 202 | 178 | 060 | 134 | 0.0

TAZFOE HY(FYRY) T TYU(Elbon’)S 247+ 200kg/ha® dEEte] F-H|E

15 PK(Q14F 150kgihaa} ZH2] 150kg/ha) AlHIT, &}8tHIE NPK(PK AlR]T-+2 4 100
kg/ha) AJHITE, BRI (T-N : 0.3%, P,Os : 0.2, K:O : 0.73%) 50% A]-8(50kg N/ha 5=
), AFSEL 100% A-8T(100kg N/ha), HA$-E 50% A8 & o] w X (‘Hung-
villosa’) a7 2 HAFO B 5005 A]-R-ol forage pea(* Ruby’) a5 7385t 3urE
G o Z wjR e £ FME FEF(EY 5 )2 ha F 160kgs FHEHA

FHEE (3ol w 2] 52 forage pea) ha 3 20kgs FFet o HFA|7|9f FoH
© 747} 2007'd 10€ 18Y % 2008\ 59 20%101913}. EZAYE A TS AR &
I f71EH dEH we AT

S BE2TFFS 271 A L Aol A sem Eol 2 o FHste S5k
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A EE Wiley mill2 225te] AdukgdE e AOACH(1990) 0.2, ADF9} NDF ke
Georing¥} Van Soest™ (1970)ll ¢]af &4]ak3ith. T3k ADFe} NDFEHFO 2 7B TDN(total
digestible nutrients)®} RFV(relative feed value)= Nahm(1992)3} Linn3} Martin (1989) 5<] Al
kAo oJste] Pl Th ek AAAH|F] w2 AEAYAIEE{(Dry matter yield 57+
kg)/(Nitrogen =7} kg)}2 AiAvlo] W& GHAY AEZ78S DLAH] Z7)ekoe
2 o] etk

B 23 o] A= SAS package program(Version 8. 01, USA, 2005)S o]&3&te] fAS
AAsA, M7 Bzte vlae 5% 559 HAFIRF HA(LSD tes) o= 3T
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8 GE(TON) ool mAe GBS Ve 2e Table 201tk

Table 2. The effects of appling of cattle slurry and mixing culture of legumes on dry
matter, crude protein and total digestible nutrient vields of barley

Dry matter Relative ADry matter | Crude protein | Total digestible

Treatment yield yield yield(kg)/ yields nutrients

(t/ha) (%) ANitrogen(kg) (t/ha) yield(t/ha)
Non-fertilizer plot 5.69 100 - 0.32 3.71
P+K plot 6.48 114 - 0.33 4.22
N+P+K plot 7.30 161 8.2 0.49 4.62
Slurry % plot 6.11 107 8.4 0.38 3.98
Slurry plot 7.09 125 14.0 041 4.37
Hairy vetch mixture 6.40 113 14.2 0.67 3.98
Forage pea mixture 6.25 110 11.2 0.53 413
LSD(0.05) 1.40 - - 0.13 0.59
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%3} TDN 30| ha G 247t 713 44802 24k
9} 4.2%/ha)¢} F-B1T(5.7¢F 3.7E/ha) Bt} =9HH(p<0.05). 3+ AAF$E % 50% A]-&(50kg
N/ha)3} dllo]eul %] &2 Forage peaS E33+ 7+ 217} 6491 40 & & 63?% 41E/haE
@z AAQH: 500 A|RTH6.17 4.08/ha) BTt ¢ E35] FH|FROE FoatA =4t
or] gl A(CP) %S 77} 0677 0538/hao g2 2 A TR nf$ }}1:}, SERE
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Table 3. The effects of appling of cattle slurry and mixing culture of legumes on nutritive
values of barley

Treatment CP(%) ADF(%) NDF(%) TDN(%) RFV
Non-fertilizer plot 5.65 29.94 55.48 65.24 110.0
P+K plot 5.17 30.03 55.66 65.18 109.5
N+P+K plot 6.81 32.29 55.97 63.39 106.0
Slurry % plot 6.19 29.96 54.51 65.23 1119
Slurry plot 5.78 34.56 56.82 61.60 1015
Hairy vetch mixture 10.41 33.86 50.35 62.15 115.5
Forage pea mixture 8.51 28.99 52.16 66.00 118.3
LSD(0.05) 0.65 0.66 114 0.52 2.6
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Helo] el o2 ZAaE AT SN R (6.8%)9F A2 50%(50kg N/ha)
A8-76.2-10.4%)7F FHITH(5.7%) ¢k 142 AR RE A&7 T(6.2%)H T oSt E3ke
H 53] o2 g B Ad¢-Ex 50%A80l doj2]u ]9} Forage peas £ 7t 7t
7} 10.49F 85%= thE AT EHT fo]3HAl = %THp<0.05). §+H ADF FgS Hd--i=
50% + Forage pea E3}77} 29.0%= 7HF Wokal -9k 100% -7t 34.6%= 7HE E%
ow NDF &2 ZAAE 977} 504~522%= 7P $gkal A-$E 100% 77+
56.8%= 714 =3ttt 3+ TDN S Forage pea E377} 66.0%= 714 =3k1 RFVE
BF-E= 50% A& F2 FHAE 97 111.9~11832 =90y w2 ADFoh
NDF &&o] =9 A2 71 61.6%=E 71 2t ™ RFVE 10152 714 A
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Table 4. The effects of appling of cattle slurry and mixing culture of legumes on dry
matter, crude protein and total digestible nutrient vields of rye

Dry matter Relative ADry matter | Crude protein | Total digestible
Treatment yield yield yield(kg)/ yields nutrients
(t/ha) (%) ANitrogen(kg) (t/ha) yield(t/ha)
Non-fertilizer plot 5.93 100 - 0.31 3.22
P+K plot 6.56 111 - 0.33 3.43
N+P+K plot 7.80 132 124 0.59 447
Slurry % plot 6.89 116 19.2 0.37 391
Slurry plot 7.30 123 13.7 0.42 414
Hairy vetch mixture 8.02 135 41.8 0.51 4.52
Forage pea mixture 7.26 122 26.6 0.45 4.18
LSD(0.05) 1.48 - 0.11 0.84
2) 2o AIZTIR| H|m
ALFFTAOT PPN G L TR Bl 59 AR vNE JF
2 Table 59} 2t}

Table 5. The effect of appling of cattle slurry on dry matter and total digestible nutrient

yields of rye

Treatment CP(%) ADF(%) NDF(%) TDN(%) RFV
Non-fertilizer plot 5.27 43.78 71.84 54.31 71.0
P+K plot 4.96 46.31 73.79 52.32 66.6
N+P+K plot 7.59 39.90 66.22 57.38 81.2
Slurry % plot 5.45 40.68 67.79 56.77 78.5
Slurry plot 5.75 40.62 68.47 56.81 77.8
Hairy vetch mixture 6.38 41.07 68.31 56.45 775
Forage pea mixture 6.25 39.80 65.98 57.46 81.6
LSD(0.05) 0.62 0.99 1.07 0.78 15
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