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Effects of Applying Cattle Slurry and Mixed Sowing with Legumes
on Productivity, Feed Values and Organic Stock Carrying Capacity
of Winter Forage Crops in Gyeongbuk Regions

Hwangbo, Soon-Jo, IK-Hwan

This study was conducted to estimate Hanwoo carrying capacity when whole crop
barley, rye, wheat and tritcale as winter forage crops was grown on different
applying sources (chemical fertilizer, cattle or organic fertilizer) and mixed sowing
combination with hairy vetch or forage pea during the period of 2011~2012. The
experimental plots within whole crop barley or rye were consisted of 7 treatments,
which were non-fertilizer, chemical fertilizer (P+K), chemical fertilizer (N+P+K),
organic fertilizer, cattle slurry, cattle slurry with hairy vetch, and cattle slurry with
forage pea. Each plot was triplicates and experimental treatments were allocated in
the randomized complete block design. For whole crop barley, annual mean dry matter
(DM) and total digestible nutrients (TDN) yields were the highest in N+P+K plots,
but there were no significant differences among organic fertilizer, cattle slurry and
mixed sowing with legumes. The TDN were the highest in mixed sowing plots of
forage pea plus cattle slurry application. As 450 kg Hanwoo heifers were fed diets
included 70% whole crop barley, organic fertilizer, cattle slurry application and
mixed sowing plots of forage pea is capable of raising average 2.8 to 3.1 heads/ha
a year. For whole crop rye, annual mean DM were the highest in N+P+K plots,
but there were no significant differences among cattle slurry. Organic fertilizer
application significantly increased TDN and relative feed value (RFV) in com-
parison with treatments of N+P+K fertilization as chemical fertilizers. In case of
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450 kg Hanwoo heifers fed diets included 70% forage rye, it is estimated that
cattle slurry application (mixed sowing with legumes) plots can rear average 2.8~
3.2 heads/ha a year. For whole crop wheat, annual DM, crude protein, and TDN
yields of application groups and mixed sowing treatment with legumes showed
6.90~7.44, 0.53~0.60 and 4.35~5.04 ton/ha, respectively. In case of 450 kg
Hanwoo heifers fed diets included 70% forage rye, it is estimated that cattle slurry
application (mixed sowing with legumes) plots can rear average 3.1~3.7 heads/ha
a year. For Triticale, TDN yield was significantly (P<0.05) higher N+P+K plots,
organic ferilizer, cattle slurry, cattle slurry with legumes than for no fertilizer and
N+P+K plots. The Crude protein (CP) contents were the highest in mixed sowing
plots of forage pea plus cattle slurry application. In case of 450 kg Hanwoo
heifers fed diets included 70% forage triticale, it is estimated that cattle slurry
application (mixed sowing with legumes) plots can rear average 3.4~3.7 heads/ha
a year. It can be concluded that, on the basis of DM yield, not only mixed sowing
with legumes by applying cattle slurry rather than single sowing of whole crop
barley or whole crop rye enhanced production yield and feed values, but also it
could be a substitute for imported grains as dietary protein sources in the case of
feeding Hanwoo.

Key words : cattle sluury, sowing with legumes, productivity, feed value, organic

stock carrying capacity, winter forage crops.
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Mergoum et al., 2009).
A, SRave 27T 8 AEAGER) Z7he teke] 1o Mg op) A
et 97 Ak A Yon, A2 A5 Rl ST FAE wek %

A 3}
TaAEE A 2184 Aol das] ek Aot o= 7SS gk
Al HBAAR] AMEH o R JHEE AES T8 AR AW He digk B A5t
=8 =0 $kth(Schechtner, 1978; Wilkinson, 1979).

7t e AEAY dgade] He RS ekl i, vk Fol E3E
71ES EYY Ee-3sh dd 9 mAlEAde] T E o] EYNEA A Y] Fadh 2pelo]
1 (Whitehead, 1995), ~ol, Mg SEeE 4 LRSS TR e B0l e A

9% Ha o] A, G ARNEGNME B4 Beg S Fola, EYEA Y A

S o BEU tx WA AA 7198t It Sommerfeldt et al., 1988). ©]2 3+ 715
o] 540 o3 B ATAEe oJste] AFRAE A A] TFEEO] Al&oR AEC] A
AT o] st R Fike el R FHES FRlIg vk dtiJo, 2008, 2009;
Jo et al., 2008a, 2008b).

T3 B AYIEn By NS s Ho R ARAA A F2p AL
E]Jsl= WH ol Atk (Ramesh et al., 2005; Sharma et al., 2004). T3 A5 2HE2 EFd

= Tud 3 AEAd A& FEFS STHA e R RS =Y T e 9
© ™ (Hargrove, 1986; Utomo et al., 1990), $}23} 2}2-3} &3} AJof| 2HE-9] A5 71|
7 A 9 FdFS A OAE A7}t 2 thdJo, 2012).

A B A= A0 AL a7 o, P s FAES AakEly] 98] UE
AsdEs AuEs 1y, oY, 2 9 EYES stetvl =, f71dHs 2 7HE
AlE agar FaEEe] EapAu7t FAAEE Y AT AETIAE HH e R
B At §A FA] 7] RALR R
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FARFTOR HI(FLED), TH(CHD), (T R EAEALND)E A
200kg/ha® ¥}E3lo] AL 3hshu] R PR(QI4E 150kg/ha¥}t Z-2] 150kg/ha) A1H] T, 3}8HH]
5 NPK(PKA| BT+ A 4 100kg/ha)A H] -, 714 B]E(T-N: 2.3%, P20s : 2.28%, K,0: 14.5
%) 100% A&7, NA-EI(T-N: 0.07%, P,0s: 0.02%, K20 : 0.64%) 100% *]&-(100kg
N/ha), g3k 50% Aol &o] 2] w2 (‘Hungvillosa’) &3 % 921 50% A&
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FTERFEY, Y U 5 Ewﬂ EA YY) ha T 160 kgs 3531351 FpHE (3] o 21 A
%2 forage pea)< ha T 20kgS IE35F3l o uFA7|9F 428k Z+7F 2011 10 17
d 22012 5¢Y 2990t A= AA FeFS AESHA] @23 f71EY AW
of w} AT
Table 1. Chemical characteristics of the soil at experimental sites
2+ + 2+
s | EC Available T-N om | € | Ca K Mg
pHE: (dS/m) | P.0s(mg/kg) (%) (%) (emol Tkg)
6.10 1.00 582.7 0.03 1.67 7.92 29.8 1.02 0.22

i AxTEFS 7] AsiM e Lol AFelA Sem ol = AFH et S48kl A
Ag ettt 500g AES AZE st 65C w8DF 7|04 48417 7 2A

o % gt @ejHA G HE FFS =Stk A

Z¥ AEE Wiley mill2 #35ke] AW AOACH(1990) 2.2, ADF9} NDF &S
GeoringZ} Van Soest®(1970)¢l] ©]3] #213}9]t}. T8 ADF9} NDF §F2 2 -E] TDN(total
digestible nutrients)?} RFV(relative feed value)™ Nahm(1992)¥} Linn¥} Martin(1989) <] 7

Aol ejatel pasich. @A ol 2 Gt shash FREHIDNE AEFF
3 Fatel BENTY 2o S s FREF FFS T ol FAY
FZ(RDA, 2012)0l] o]7] 39 gk 99 oF 450kg0] AU FA| 400g HHE = F,
F7) AL AL 0% FelT Ao BRR sh 2UNAI hrE S 19 4
42637} 3479kgS 7|F o2 3lo] 2o AT slasloky Fako] o3 weluAY Azt

F717F AHEEE S H71ekdth(Jo, 2003; Ryu et al., 2006).
2 2] A= SAS package program(Version 8. 01, USA, 2005)S- ©]-8-3}¢] oS
AR, Al Batgre] HlaE 5% o] AR AALSD tes) O 2 BT

m. Zx 3 0%

1 SAAERES] Al AL B ARRZEA] H]aL

o
A2ETFYoR F71ANE, $Ee ¢ 2 FH4Ee] Eirt SANEAES] A%
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e B 7kash (TDN) el WA= = WERd 21 Table 201t
Hr e A7F A E(Dry matter; DM)¥} 7143} 9(Total digestible nutrients; TDN) 4=
3}atH) & NPKT7F ha & 242} 6.849F 422 B0 & YH|7(5.583} 3.44=/ha)K.t} Fo 517
%
:

O 1H(p<0.05), 714 HlET, ST @ THE Eaehs fo A Aol flith
g a7 28 ko)l =M A (Crude protein; CP) 8- NPKT-7} 0.59E= 0 2
A
o

3ol A7k DM F%L 3181 8 NPKT7F 1045 /ha= 7HE gkon) 8.9 9.23
 Zpo|7F WA @korom, mEal 7] AH| 278,76 % /ha), -5 T(9.2E /ha), F-
2 3k7H8.03 7} 8.38F/ha)ol| A = 2] A Apol7F YpA] gkt CP %2 3}8HH| 5 NPK,
25T 9 forage pea <37} 0.47~0.51F/haZ F-H|F, 3}shH] 5 PKT-, 7| &8 &,
ojg iz EultR ot 598k EFUTHp<0.05). TDN S=&o A= 3}k & NPK7} 713
FROH(p<0.05), 1AV 8T, ST R FHEIFFIHE Fo4 2po| 7t A gt

o] A7F DM 32 318 8 NPKT(8.3%/ha) 2}t #71 A H] 87(7.44%/ha) X $-E
(7.63F/ha)gtoll = ZFol7F AAA T, Fu]-, SHeH|E PKT- R F3E kTt HsiA =
3t =7 vebskth(p<0.05). CP FFol A= A7 DM 3t o] shehH| & NPKT-9}
Z1du| g B R ETReE ZFol7F YEbEA] g dth TDN 32 318HH| 5 NPKT-7}
5428 /Mao 2 7HF =oy 7] 48 85 (4.85%/ha) 2D -3 7H(5.04E/ha) et ZFol 7}
ERbA] eFoktt.

EEAY] AF DM &2 shstul s NPKT7h 8.69%/ha . & F-1] -9} g}8hu| & PK
T ZH7F 6.077 642 /ha Ht oS o (p<0.05), F7IAN R, ST R F
FZ o= o] 7t yrA] QT CP %2 forage pea 377} 0.67E/ha® 7HY A
UER, 8l et Shekel s PR ETE -9 SHA] 55 4 TH(p<0.05). TDN ol A= fhu] - B
stehH] s PKTE T 3}8tH|E NPKT, f7]1dH 8+, it B 3377 frol s
=% (p<0.05), 3F8HH| = NPKT-9F 7] AV 8+, -7 R FHEd71te= 2ol 7}
YERA] ekttt

AEA G iEwet FaAEe] Evtd w2 FAAEAES] 17 DM TS B
W, AR 543~6.191%/ha, £U-2 6.85~7.29i%/ha¢]2Fal K 318} 31(Jo et al., 2010), B
6.04~6.58F/ha, EZ|EA YL 6.24~6.40%/haol 2} HaLE =T (Jo, 2013), 2 Aol
B2 6.12~6.82%/ha, & 8.03~9.23%/ha, 2 6.90~7.63E/ha, EEA Y 7.38~7.98%/ha S 2
SAANEAE F 3Ee FRYET & DM FES UEFHH(Jo et al., 2010; Jo, 2013),
HUbs EZEA Y] dAad H5d gt o] &aso] 3] dEMATo] Hrhe B
9}(Bavec and Bavec, 2007; Giunta and Motzo, 2004) ¥ X|3}= 74 ko] t).
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d& Hol=dl(Jo, 2008; 2009), = A @] Ayfo|A Huy, o, U 9 EYEAY BF

S} E(NPKT) AlH] Al DM ol A 7hd =2 LS B3,

S 8] RN AET7F 86~96% Tl UEh JMEE R

85% ol’de] A S YERAthE ®a19K(Jo, 2009) 53 38 t}.

oA Hrelet EREALL FHALES E9kgt oA 3] 5 (NPKH) 9 DM 3ol

Al Zpol 7t ypebA] e¥okdl, ol ¥t st AlstE T T AEe £utE

DM F&o] S7heth= Hael UX|e}thTa and Faris, 1987).

SUo A CP 4~ forage pea =3}7-7} F-H]5E, s}shH] & PK, 7] &85, &ofg]

A Z3 Bk A e 3 AHEe] 97t st ZEe] W uid ko) &
o2 7S AAFsE oMo, 2012), 53] ERJEA YA = forage pea =37} CP
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Table 2. Effects of applying of cattle slurry and mixed sowing with legumes on dry matter,
crude protein and total digestible nutrient yields of winter forage crops and its

mixture crops

Dry matter Relative Crude protein | Total digestible

Variety Treatment yield yield yields nutrients yield
(t/ha) (%) (t/ha) (t/ha)
Non-fertilizer plot 5.58 100 0.42 3.44
P+K plot” 5.81 104 0.41 3.78
Whole | N*P+K plot” 6.84 123 0.59 422
crop Organic fertilizer plot 6.82 122 0.49 4.39
barley | cattle sturry plot” 6.60 118 0.45 423
Hairy vetch mixture” 6.32 113 0.44 3.90
Forage pea mixture” 6.12 110 0.47 4.00
L.S.D(p<0.05) 1.01 - 0.08 0.64
Non-fertilizer plot 7.05 100 0.28 3.66
P+K plot 7.57 107 0.35 3.93
N+P+K plot 10.40 148 0.51 5.56
Rye Organic fertilizer plot 8.76 124 0.37 4.75
Cattle slurry plot 9.23 131 0.47 4.77
Hairy vetch mixture 8.03 114 0.37 431
Forage pea mixture 8.38 119 0.49 431
L.S.D(p<0.05) 1.25 - 0.06 0.62
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Dry matter Relative Crude protein | Total digestible

Variety Treatment yield yield yields nutrients yield
(t/ha) (%) (t/ha) (t/ha)
Non-fertilizer plot 6.18 100 0.42 4.14
P+K plot 6.85 111 0.45 451
N+P+K plot 8.30 134 0.66 5.42
Wheat | Organic fertilizer plot 7.44 120 0.58 4.85
Cattle slurry plot 7.63 123 0.60 5.04
Hairy vetch mixture 6.90 112 0.50 435
Forage pea mixture 6.99 113 0.53 4.50
L.S.D(p<0.05) 1.26 - 0.09 0.81
Non-fertilizer plot 6.07 100 0.44 3.75
P+K plot 6.42 106 0.46 3.80
N+P+K plot 8.69 143 0.61 5.41
Tritcale | Organic fertilizer plot 7.98 131 0.53 477
Cattle slurry plot 7.55 124 0.56 4.66
Hairy vetch mixture 7.58 125 0.58 4.69
Forage pea mixture 7.38 122 0.67 4.55
L.S.D(p<0.05) 2.11 - 0.16 1.27

Note. ])Application plot of chemical phosphate and potassium fertilizer, 2)Application plot of chemical
nitrogen, phosphate and potassium fertilizer, *Application plot of cattle slurry 100kg N/ha, “Cattle
slurry plot (whole crop barley 160kg/ha + hairy vetch 20kg/ha), *Cattle slurry plot (whole crop barley
160kg/ha + forage pea 20kg/ha).

2) SAMERZS| ALRIER| B

A2FFACE F7)AUE, SR A L FAAEY Byl BANRAE] Azrt

R CP g2 38| 5 NPK oA 8.56%= e O] 7 3 9kal(p<0.05), —L Tt}
O forage peaZ EIF oA 7.61%= LERNO] 71 Au g, B8t 2 PR, o]
W2 Ea 2 SRR fol8k A A UERTHp<0.05). ADF FES ¥l 8
shu] & NPKT- 9 slo]@wl x| E0}17h 3437~3443%2 7H4 =7 YERGIL, NDF §H-e
) T7E 57.87% 7H 329k0Hp<0.05). TDN forage peas E3477} 65.25% 2 7H 3k
o1 (p<0.05), RFV= 714 579} forage peaS &7k 2447k 1129 11172 &3h)
NPKT-¢] 10720k §el3hA] 7] Lhehskthpe0.0).

9] CP ¥ forage pea 317} 5.8%= 7 =0 H(p<0.05), L th&o] Sk

P
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2 313 2 NPK T2 VERG O, FH]7F 3.93%% 7 W otth(p<0.05). ADF 3HeFe
vt 3} E PK, %37 2 forage pea 37| 46.8~47.4%2] W12 £-25H
k0.1 (p<0.05), NDF 3FaF2 F-H] 19} forage pea <317} 2+ 71.833) 70.67%= 7H3
UTHp<0.05). TDNF} RFVE 71 &8 5+7F 242} 54.25%%} 76.4% 3}8HH]§ NPKT-9
7t 53.51%%} 72.84 BT} [ 5HAl =Sk TH(p<0.05).

o] cp g st 8 NPK17F 8.02% 2 7HE 32 3k31(p<0.05), L th&o] #7]dn| &
o} SRy} Z%Z% 7833} 7.84%% UEFTE ADFS} NDF 38 &o] %] 2 forage
peas 33 47F F Ao R yebwta, FHlg 7 7P WAl U th(p<0.05). TDNZ
RFVE 2771 242t 66.12%9F 114.88% 313HH] & NPKT-9] 2H7}; 65.25%9)F 111.58 BT}
FroletAl =A UEFS TH(p<0.05).

EZEA Y CP TFL forage pea <317} 9.09% = 7 =940 H(p<0.05), 7L thS9]
Foju ] 2 -Ew 2 el 3H8EIE NPKT9] 7.00% H.oF 523k A4 Jebstoh
(p<0.05). ADF 2 NDF 32 s}en| s PK9 7] Q¥ 57 b2 FH 2 ZHgo
=2 e o™, TDNS 318HH| 5 PKT-¢F F-71dH 857F 2442 59333} 59.85% %= & -1
o Fo A WA e THp<0.05). RFVE slofg]dlx] E3t47} 101.332.2 71 =4 o
EFSETH(p<0.05).

Aol A Al Te] CP s} TDN s HH, F R 2= 7217} 6.87~7.61%2} 61.75~
65.25%, &0 77} 4.18~5.80%%} 51.45~54.25%, WL 717} 7.21~7.84%2} 63.07~66.12%, E
EALL 7H7} 6.58~9.09%} 59.85~61.86% % WEMLYE, Jo 5(2010)F Jo(2013)7} H.aLgh
wol CP &3} TDN 3aFo] 217} 7.96~8.60%2} 61.60~68.15%, & U-S 7Hzt 7.22~8.95%
9} 62.99~63.35%, L& 217} 6.89~9.48%2} 61.63~64.30%, EC]EALL 7+7t 7.71~8.63%2F
64.12~65.22%2] 712 Bast fAFHA 8¢ CP ek} TDN dFeFo] WA yelyt oy,
Ao A Ao EYEALL FET E3 Ao HRE|e] ALEER] 9} v 52eh
H FEs Uehdo] ARV SX1E S

3], EZ]EAYL forage peas =3} Al SLp) B
W FH AE] 3= CP ol w2 s AES AL Ao
}91 2(Osman and Osman, 1982; Drew et al., 2005), CP g&Fo] o
ea 3 Al 71 =2 CP s YEho] T3 A 97 &

N owk ek 9

2
rlr
in)
o
rr

=
o
%= forage
CP 3

e &

2
s Jlm
rr
tz
K

=2

)
Oll

we rlo
lo,
4o ne
I
2

-

S BEAAE F Us Fo= Abndn

I A RFVE FHE]9 49 385 NPKT R f7] 21 559} forage pea =3
T7F FEolME F712 BET ) ol M S-Ewrt gla EREA M= o)
A Z37F w4 vk, ole s sTtlA dEFEFe] F7KTable 2)9F ol wE
A2 Feko] Z7KTable 3)5%17) W02, spshu] & v} 712 ¥ Edo et al,, 2010),
N3 (Jo, 2008), T E3k(Jo, 2012) Aol AFRIFA7} olxivhs Aol AA| S,
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Table 3. Effects of applying of cattle slurry and mixed sowing with legumes on nutritive

values of winter forage crops and its mixture crops

Variety Treatment CP’(%) | ADF’(%) | NDF'(%) | TDN"(%) RFV?
Non-fertilizer plot 7.46 34.37 57.87 61.75 99.88

P+K plot” 7.09 30.13 51.97 65.09 117.13

Whole | N+P+K plot” 8.56 34.43 53.80 61.70 107.34
crop Organic fertilizer plot 7.21 31.03 53.60 64.38 112.34
barley | Cattle slurry plot” 6.87 31.27 54.93 64.20 109.29
Hairy vetch mixture” 6.91 34.37 57.07 61.75 101.28

Forage pea mixture'” 7.61 29.93 54.80 65.25 111.33
L.S.D(p<0.05) 0.34 0.98 0.79 0.98 1.99
Non-fertilizer plot 3.93 46.83 71.83 51.90 67.89

P+K plot 4.62 46.80 69.87 51.93 69.83

N-+P+K plot 4.88 44.80 68.97 53.51 72.84

Rye Organic fertilizer plot 4.18 43.87 66.63 54.25 76.40
Cattle slurry plot 5.06 47.10 67.67 51.69 71.79

Hairy vetch mixture 4.67 44.63 65.37 53.64 77.04

Forage pea mixture 5.80 47.40 70.67 51.45 68.42
L.S.D(p<0.05) 0.21 0.71 1.26 0.56 1.55
Non-fertilizer plot 6.85 27.70 50.30 67.02 124.51

P+K plot 6.52 29.20 56.87 65.83 108.23

N+P+K plot 8.02 29.80 54.77 65.36 111.58

Wheat Organic fertilizer plot 7.83 29.93 57.73 65.25 105.67
Cattle slurry plot 7.84 28.83 53.80 66.12 114.88

Hairy vetch mixture 7.21 32.70 58.57 63.07 100.74

Forage pea mixture 7.54 31.07 59.67 64.36 100.87
L.S.D(p<0.05) 0.11 0.91 0.72 0.71 2.02
Non-fertilizer plot 7.32 34.37 59.53 61.75 97.09

P+K plot 7.24 37.43 62.53 59.33 88.90

N+P+K plot 7.00 33.80 59.93 62.20 97.12

Tritcale Organic fertilizer plot 6.58 36.77 62.80 59.85 89.27
Cattle slurry plot 7.36 34.37 61.60 61.75 93.84

Hairy vetch mixture 7.64 34.23 57.13 61.86 101.33

Forage pea mixture 9.09 34.47 59.90 61.67 96.36
L.S.D(p<0.05) 0.23 0.92 1.33 0.72 2.43

Note. "Crude protein, DAcid detergent fiber, IMNeutral detergent fiber, Total digestible nutrients, JRelative
feed value, 6)Applicati0n plot of chemical phosphate and potassium fertilizer, 7)Application plot of
chemical nitrogen, phosphate and potassium fertilizer, ¥ Application plot of cattle slurry 100kg N/ha,
Cattle slurry plot(whole crop barley 160kg/ha + hairy vetch 20kg/ha), "“Cattle slurry plot(whole
crop barley 160kg/ha + forage pea 20kg/ha).
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AXRFFAOE F71Q0E, S8 G 2 Rl B3l SANRAEY 20
4 g ARSGE Sl g% BWA F AT A7E AgHH WAL Jge

39- o4 oF 450kgS IY FA| 400g BRE dlo] HHEE ARAYOR 70% Fofst
Alell o= e 2 dy) 7hAastdt TS 1Y 77 426.3g7 3.479kg(RDA, 2012)01
S 7re u, stEH)E NPK7F ha & A% 247} 3.449F 3.23F(+f 3.33F)5 AMSE &
o] FH]HH T 2.545F), SRS PKTH(H A 2.66F) 2 o] w ] E3}H(H o 2.78) K
o FYSHAl =Rk (p<0.05), 71 ZHET, T 2 forage pea S IF7-2] Hit 2.90~
259k ARl Abol= v Skt

o Alg Ao A= shEtH| S NPKT7F ha & Z42F A7F 2,987} 4257+ 3.627)E
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FF 5o ARIHE Bl 7] AEAS 58 SUE 0@ + dodY 4zEn

Table 4. Effects of applying of cattle slurry and mixed sowing with legumes on carrying
capacity per unit area for organic livestock, as 450kg Hanwoo heifer with 400g
average daily gain was fed diets included 70% winter forage crops

Organic livestock carrying capacity (heads/year/ha)

Variety Treatment
Crude protein TDN Mean
Non-fertilizer plot 245 2.63 2.54
P+K plot” 2.42 2.89 2.66
Whole | N+P+K plot” 3.44 323 333
crop Organic fertilizer plot 2.89 3.36 3.12
barley Cattle slurry plot” 2.67 3.24 2.95
Hairy vetch mixture” 257 2.98 2.78
Forage pea mixture” 2.74 3.06 2.90
L.S.D(p<0.05) 0.50 0.49 0.49
Non-fertilizer plot 1.62 2.80 2.21
P+K plot 2.05 3.01 2.53
N+P+K plot 2.98 425 3.62
Rye Organic fertilizer plot 2.16 3.63 2.89
Cattle slurry plot 2.75 3.65 3.20
Hairy vetch mixture 2.21 3.30 2.75
Forage pea mixture 2.86 3.30 3.08
L.S.D(p<0.05) 0.36 0.47 0.40
Non-fertilizer plot 2.49 3.17 2.83
P+K plot 2.63 3.45 3.04
N+P+K plot 3.91 4.15 4.03
Wheat Organic fertilizer plot 3.42 3.71 3.57
Cattle slurry plot 3.52 3.86 3.69
Hairy vetch mixture 2.92 3.33 3.12
Forage pea mixture 3.10 3.44 3.27
L.S.D(p<0.05) 0.56 0.62 0.58
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. Organic livestock carrying capacity (heads/year/ha)

Variety Treatment

Crude protein TDN Mean

Non-fertilizer plot 2.61 2.87 2.74

P+K plot 2.73 291 2.82

N+P+K plot 3.58 4.13 3.86

Tritcale Organic fertilizer plot 3.09 3.65 3.37

Cattle slurry plot 3.27 3.56 3.42

Hairy vetch mixture 341 3.59 3.50

Forage pea mixture 3.95 3.48 3.72

L.S.D(p<0.05) 0.95 0.98 0.96

Note. 1)Application plot of chemical phosphate and potassium fertilizer, 2)Application plot of chemical
nitrogen, phosphate and potassium fertilizer, 3)Applica‘[ion plot of cattle slurry 100kg N/ha, YCattle
slurry plot(whole crop barley 160kg/ha + hairy vetch 20kg/ha), *Cattle slurry plot(whole crop barley
160kg/ha + forage pea 20kg/ha).

VI. ™ 2

2 A A= 201195 H 2012714 EeAER AuEe B, 39, 93 EEY
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