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The Effect of Organic Manure on Dry Matter Yield,
Feed Value and Stock Carrying Capacity of SorghumxSudangrass
Hybrid in Arable Land

Park, Sang-Soo - Noh, Jin-Hwan - Park, Jun-Hyuk - Yoon, Ki-Yong - Lee, Ju—Sam

This experiments was conducted to investigate the influence on the growth of
Sorghum x Sudangrass hybrid by use of various organic fertilizer and investigated
their productivity, feed value and stock carrying capacity. In the results, the
application of fermented poultry manure showed 93.6ton/ha, 19.6ton/ha, 1.12ton/ha,
11.31ton/ha of fresh yield, dry matter yield, crude protein (CP) yield and total
digestible nutrients (TDN) yield but there were no significant differences with the
application of poultry by-product compost (poultry manure with sawdust) and
swine by-product compost (swine manure with sawdust). And the average value of
Kcp and Krpy showed the highest one as 9.45head/ha/yr in the application of
fermented poultry manure. However, organic matter content of fermented poultry
manure to the lower portion of 32.1% compared to other organic fertilizers could
imagine that mineralization of fermented poultry manure was fairly advanced and
plant used most of nitrogen in fermented poultry manure, so productivity of
Sorghum x Sudangrass hybrid was shown more than other organic fertilizers. If
other organic fertilizers use continuous, this difference can be considered to be
reduced further. As a result, fermented poultry manure is better than other organic
fertilizers in productivity, feed value and stock carrying capacity due to the higher
content of mineralizable matters. In addition, mixing poultry manure with cow and
swine manure is better choice because cow and swine manure will meet a low
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organic matter in poultry manure.

Key words : Sorghum xSudangrass hybrid, organic manure, dry matter yield, feed

value, stock carrying capacity
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2 AP FA2FL SorghumxSudangrass hybrid(G-7)= AH&-3} 3T

F Al71E 2009 5€ 120 HFEkAaL, 9F S SorghumxSudangrass hybrid 40kg/
haZ 2robstieh AET WHL 10m’ (Smx2m)E 35HE] da o g w8kt

A A = 8ehA A Table 13 2t pHE 6.56-6.682] M2 oFitdolRian
F71E FFE 3.90-4.33%2] HHE eI dd A RS 0.16-0.22%2] A AL, 7
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G SRS 469.83-605.27Tmg/kge] W E E2 Ho|ATh E3F cation exchange capacity
(CEC)E 9.02-9.99cmol(+)/kge] HS JeRAA

Table 1. Chemical properties of soil before the experiment

pH oM EC ™ N Avail. CEC Ex.cation (cmol(+)/kg)

Treatment |~ (.50 | 05y | @s/m) | (%) | ratio (nI:;/Oksg) (“}11(‘;)“) a | Mg | ©
HCM | 656 | 420 | 0.014 | 022 | 1112 | 469.83 | 902 | 489 | 048 | 026
CM | 668 | 390 | 0013 | 006 | 1337 | 58663 | 925 | 438 | 048 | 037
FSM | 661 | 410 | 0014 | 022 | 1077 | 60527 | 999 | 474 | 047 | 042
SBC | 681 | 433 | 0013 | 021 | 1229 | 56657 | 983 | 487 | 054 | 043
FPM | 668 | 418 | 0.013 | 0.07 | 1443 | 55343 | 970 | 399 | 048 | 037
PBC | 681 | 412 | 0012 | 016 | 1522 | 51087 | 953 | 438 | 049 | 033

pH : potential of hydrogen, OM : organic matter, EC : electrolytic conductivity, T-N : total nitrogen, C/N
: carbon-nitrogen ratio, P,Os : available phosphorus, CEC : cation exchange capacity, and Ex.cations
: exchangeable cations

HCM : heaped cow manure, CM : raw cow manure, FSM : fermented swine manure with bark, SBC :
swine by-product compost (swine manure with sawdust), FPM : fermented poultry (chicken) manure,
and PBC : poultry (chicken) by-product compost (poultry manure with sawdust)

&
coOw manure) /\}%3}9&1‘/]—. l‘E:(ferrnented swine manure)< 7] S A FF(ZZ )N A Bark
9} 50:500. 2 o] 3L FaAT AL AP, EEEAEEH|(swine by-product
compost)v= S| BB (HF)o A ALtE AFo 2 Fira 50:509] vl&2 ST arz AS
AL8-81 Tk Al & (fermented poultry manure)> f-7]AFHA S () A layer litterol]l ]
AEAE Fo, 671 o] TREAIZ AL AHESER AL, AlEF4HEE Hl(poultry by-product
compost)= AWFZF(LF) AFSZ E9t3} 50:509] HEE EHLaA7] AS AFSSIA
o Al EHe AL AR 7F 02 150kg N/haS A 7]H] stk #7124 gn)e] 5153
E4& Table 29} 2T} pHE 7.11-8959 W E @ AoldaL, Ad4 TS FSMo|
2.68%% 714 =gkth §& 22 e FPMo] 1009.23mgkg S & THE #7124 EH] o] B3]
=9kt EF FPM, SBCO f71& e 22} 32.1%, 453%= & 712 FHld Hla)
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Table 2. Chemical properties of organic fertilizers

pH oM EC ™ N Avail. CEC Ex.cation (cmol(+)/kg)

Trement sy | oo | @smy | o | mio | PO (cr;g)(ﬂ a v | ©
HCM 8.88 75.5 0.72 1.12 39.27 320.40 | 45.37 5.87 2.83 2.85
CM 8.95 81.7 0.83 1.04 45.56 321.73 | 42.40 423 2.33 3.02
FSM 7.11 63.4 0.75 2.68 13.72 572.73 | 42.87 15.53 1.30 1.36
SBC 7.53 453 0.56 1.92 13.66 272.80 | 37.53 8.07 2.00 1.60
FPM 7.85 32.1 1.74 1.92 9.70 | 1009.23 | 50.07 18.57 10.97 2.09
PBC 7.76 68.3 0.96 1.97 20.15 649.93 | 51.20 16.03 3.67 243

pH : potential of hydrogen, OM : organic matter, EC : electrolytic conductivity, T-N : total nitrogen, C/N
: carbon-nitrogen ratio, P,Os : available phosphorus, CEC : cation exchange capacity, and Ex.cations
: exchangeable cations

HCM : heaped cow manure, CM : raw cow manure, FSM : fermented swine manure with bark, SBC :
swine by-product compost (swine manure with sawdust), FPM : fermented poultry (chicken) manure,
and PBC : poultry (chicken) by-product compost (poultry manure with sawdust)

714 EHlo 7tae et EVtaE e HIE&S FA57] 18] acid detergent fiber(ADF),
acid detergent soluble(ADS), plant available nitrogen(PAN) #k= 3} th(Table 3). 712 ¥
H] 9] ADF+ Goering®} Van soest(1970) Wi ol o5l EA31Ath #7124 EH|2] ADF=
lignin®} o] Faf=]7] ojel9] AEZA7F vtE F7, o] & F e FRAAPCE E 5 3
=0, FSM9] 68.73%=Z 7} =9kom, FPMo] 25.93%= 7F& Sitth 3 ADSE 100-
ADF; & ©]-&3&te] Alibstaith. o= 1d ool FaljEo] AEA7E uiE o] & F U=
B4 5715 FgFolgta & 4= dEd, FPMo] 74.07%2 7 £9ko™, FSMo] 31.27%
2 7P a3 ADF, ADSE ©]8-38t] AZF A&7 150kg N/ha 5 EA7F 1'd W
o &4, ol&d 4 e FA(PAN(supply of ADS)I F<F, ©]&3kA Eale Ao
(supply of ADF)S A4k} +=d], PANS FPM©| 111.10kg N/haZ 7Fg =3k3l, FSMo]
46.90kg N/ha® 7} $+9ko | supply of ADF= FSM©| 103.10kg N/haZ 7} %=kl FPM
o] 38.90kg N/ha® 7} kot
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Table 3. Rate of ADF, ADS and PAN in various organic fertilizers

R A il
HCM 60.58" 90.87° 39.42° 59.13°
CM 54.67° 82.01° 4533° 68.00"
FSM 68.73" 103.10° 31.27° 46.90"
SBC 58.90° 88.35 41.10° 61.65°
FPM 25.93¢ 38.90° 74.07 111.10°
PBC 52.47° 78.70° 47.53° 71.30°
LSD (p<0.05) 2.79 4.18 2.79 4.18

ADF : acid detergent fiber, ADS : acid detergent soluble (100-ADF), and PAN : plant available nitrogen
(150 kg N/haxADS%)

HCM : heaped cow manure, CM : raw cow manure, FSM : fermented swine manure with bark, SBC :
swine by-product compost (swine manure with sawdust), FPM : fermented poultry (chicken)
manure, and PBC : poultry (chicken) by-product compost (poultry manure with sawdust)

a-d Values with different superscripts in the same column significantly differ by LSD test. 5% level

ol # Al7]= SorghumxSudangrass hybrid®] 1%+ ZE A
RS w AAE (2009 7€ 30Y), 2= 9Y 18Y<]
0.25m’°(0.5mx0.5m)ol A A 2FHS ZAVSFQA AL, 70C w82
Ax & FAE S48t AEFZFS 7oAt dxd A
2mm EEAE BEFI Aoz AER BAL AAFHTH

Crude protein(CP)2 A.0.A.C(1990)9] 2] A3l E4J3} 1, total digestible nutrients(TDN)
< 2] T88.9-[ADF(%)x0.79]s¢1 ¢t -3} TtHAnon, 1973). 3 Aojx CP2 TDN&

AEFHy Falo d9HAT CP %3 TDN 32 1313t} ADF} neutral detergent
fiber(NDF)< GoeringZ} Van Soest(1970) Wl sl BA13519 2™, ADF} NDF &3S
ZHE dry matter digestibility(DMD)= "88.9-[ADF(%) x 0.779]4, dry matter intake(DMI)<
T120/NDF(%)s (Linn¥} Martin, 1989), REVE 'DMD(%) x DMI(%)/1.29; (Holland &, 1990)
A2 ol odte] F3FATE Fo U A(GE)+= E-(bomb)ZH2 8] =W (parr-6200) 0.2 3}
Aok &9 WAT THEARS Y H7EA Ker, Kione 7FEAREEZ(EH)(FAHE,
2007)0l oA h G ST 350kg, Y SA 0.4kg HEZE = AT CPRTHH(540g/
), TDN& T & 4. 12kg/ Q) T ZALRE 70% F9T Ao 222 3= CPE#, TDNFHS
TEke] ARSI THE, 2003; ©], 2006).

BAIAE = SAS 9.2F o83t 94 AAS AAstR e, M Bt Hlale 5%
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Sze] H2fo% BHLSD)OR Sk,
AR F AFAL Hi 722 Table 49} 2tk A 2EE odRT 0.5C E%IL
FrES 1254mm Bekom, dEAIZE 31,6413 AT
Table 4. Meteological data at Won-ju area(2009-2010)
Temperature Precipitation (Snow depth) Duration of sunshine
Month (©) (mm (em) (Hour)
Normal" | 2009~2010 Normal 2009~2010 Normal | 2009~2010
May 17.2 18.4 93.8(0) 111.1(0) 225.1 211.4
June 21.7 22.4 149.7(0) 95.0(0) 198.6 166.0
July 24.5 24 366.1(0) 602.8(0) 156.0 102.0
August 24.6 25.1 288.4(0) 208.8(0) 178.0 160.9
September 19.3 20.6 154.7(0) 50(0) 181.5 186.4
October 12.6 14.2 50.0(0) 62.5(0) 193.0 189.0
November 5.1 6.2 43.3(0.8) 69.9(0.4) 153.1 112.7
December -1.5 -1.5 24.9(7.7) 26.6(2.3) 157.9 126.5
January -4.3 -5 22.2(14.2) 40.8(18.1) 164.1 150.6
February -1.3 1.2 25.6(9.3) 62.1(16.5) 169.2 127.8
March 4.7 4.6 50.9(5.2) 78.2(23.3) 194.5 120.5
April 11.7 10.0 71.3(0.1) 58.5(0) 216.7 155.1
Mean 11.2 11.7 Sum | 1,340.9(37.4) | 1,466.3(60.6) | Mean | 182.3 150.7
" Normal : mean data for 30 years. (Korea meteorological administration)
m. Zat & &
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ETEE FPMO A 19.60ton/haZ 7} B3kou, PBC2F o8k 2fol= gl o= &
B2 FPMY] tiF-29] F7HAE AEAT) o]&3tA 7] wol o9 22 Ayt Y2
o2 AdEm, FPMO] 45 715 &% 2 supply of ADF gto] thE 714 FHIEo
2] W Zeol 7o) {7148 HHlE A8stAS AT o] Aole Hs FoE o=

Table 5. Agronomical characteristics of SorghumxSudangrass hybrid grown in various

organic fertilizers

Treatment pL" (cm) FW? (ton/ha) DM (ton/ha)
HCM 110.17° 64.67° 12.53"
CM 110.33° 67.60° 14.00°
FSM 105.17° 52.53 9.60°
SBC 113.17° 73.20® 15.20°
FPM 137.83" 93.60" 19.60°"
PBC 119.50° 73.60™ 16.40®
LSD (p<0.05) 15.25 21.90 4.07

Y Mean of 1" and 2™ cut

23 Sum of 1" and 2™ cut

PL : plant length, FW : fresh weight, and DM : dry matter yield

HCM : heaped cow manure, CM : raw cow manure, FSM : fermented swine manure with bark, SBC :
swine by-product compost (swine manure with sawdust), FPM : fermented poultry (chicken) manure,
and PBC : poultry (chicken) by-product compost (poultry manure with sawdust)

a-c Values with different superscripts in the same column significantly differ by LSD test. 5% level

W3k SorghumxSudangrass hybrid®] AAHAL /712 EH|7Fe] supply of ADF ¥ PAN &t
o] zfole} 5 FHBAE Kol =], PAN #ho| ESTF TS F7H8HaL, supply
of ADF o] =S558 $3F2 743tk T3¢ PAN 33 AEF3F] JHIAE 09122

T= T ow—
5% FEolA fFelAdol A Eo] A3 o] AAAAE HA W, supply of ADF a3 A&
T 0912F 5% FTolA fFoido] AAH ek 59 FTAAE BYT =, PAN

B A

= T
o] o AF9 FEFE F2 ASE E F oM, supply of ADF 3ol o &9
FEFS W0 & 5 Atk

Joop(1989) poultry slurry= 77184 2 w24 773t & 5 s A&, A 7718
2 F e FA 9] FEFo] 90%E cattle manure(55%), cattle slurry(75%) 2 pig slurry(72%)°ll

131 Erhn SgE, ol AR ol8% #7114 Hulgo] Jg $¥ ‘;—l 5—:%% o1&
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#7144 EulEel Hla| AEA7F 5 o]8 T A= T2 Tl =& £8A9 A

S AL 458 Utk Wolf 5(1989), Dilz 5(1980), Lund 5(1980)2 ZALE 2] f7]

ARl 2o A8 EFY 718 FHET ol e}, £alE 7] oEE &
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T3 FPMQ] #7158 o] 32.1%, supply of ADF %k©] 38.90kg N/haZ e e v
F714d Hulof vis] 7|87t J43d] [ E AHola, FPMe A839S B¢ ES 77
& Z7F 59 AgFZdde e #7124 el viE) vlud oz gaFoR] & Ao
2 fodEn gepA i SRR £8-5 St AR ¥E5% fU1ES FIAA F
ol A S Aol HE F& o E dddn
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SorghumxSudangrass hybrid®] A}E7}X]= Table 63 2t}

SorghumxSudangrass hybrid®] CP &2 13 oFHA CMo] 6.43%= 717 BoLt
PBCE A|23 t& AFdTE3 793 AFol= fl20aL, 23] < FoM= FSMo] 7.91%= 7}
B o CM, HCM, SBCS} ok Atol+ §IUth TDN &2 13] o A PBC7t
5729%= 7HE Bkou FSMS A9t & AlAFEH Fo S 2ol UL, 23] o F
o A= FPM©] 59.96%= 714 B9k o, SBC, FSM, PBCS} 23 2to]= gldth CP %

< 13] o FHo A FPM©] 0.69ton/haZ 7} B3O SBC, PBC, CM¥ 93+ 2Fo]= gl

Table 6. Feed values and nutrient yields of SorghumxSudangrass hybrid grown in various
organic fertilizers

CP TDN
Treatment cp yield T(EI)\I yield NDF ADF DMD DMI RFV GE
0

(%) (ton/ha) (ton/ha) (%) (%) (%) (%0) (MJ/kg)

HCM | 628 | 0.43% |56.96™ | 3.87% | 69.34 | 40.43™ | 57.41™ | 1.73% | 77.34* | 15.30°

CM | 643" | 0.55" | 55.80" | 4.76™ | 68.17™ | 41.90" | 56.26™ | 1.76® | 76.80" | 15.41¢

st | FSM | 605 | 031° | 5552° | 2.81° | 70.19" | 42.25" | 55.99° | 1.71° | 74.38° | 15.59°

Cut | sBC | 6.16™ | 0.56" | 56.13° | 5.00% | 70.84* | 41.49® | 56.58 | 1.70° | 74.58™ | 16.08"

FPM | 599" | 0.69° |56.08" | 6.51° | 70.87" | 41.54" | 56.54"° | 1.69° | 7427° | 16.27°

PBC | 5.45° | 055" | 57.29* | 5.81"™ | 66.68° | 40.01° | 57.73* | 1.80" | 80.66" | 16.23"

LSD (p<0.05)| 0.77 0.18 1.70 1.48 1.75 2.15 1.68 0.05 2.92 0.08
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Treatment | €2 yiceli L | ™N ;BS NDF | ADF | DMD | DMI | ..o | GE
o o o o o o
) | onmay| PP |gonmay| @O | O | OO | () (MJ/kg)

HCM | 741™ | 042 | 57.48° | 330" | 67.14™ | 39.78* | 57.91° | 1.79" | 80.43° | 16.18

CM | 7.50® | 041 | 58.81° | 3.22° |66.57| 38.09° | 59.23° | 1.81" | 83.02" | 16.16

ond | FSM | 791" | 036 | 59.16® | 2.68° | 65.95 | 37.64™ | 59.58" | 1.82" | 84.11" | 16.30

Cut | SBC | 7.14™ | 044 |359.64" | 3.66° | 65.92% | 37.04% | 60.05° | 1.83" | 85.15° | 16.13

FPM | 5.54° 043 | 59.96" | 4.80" | 67.52" | 36.64° | 60.36" | 1.78° | 83.20" | 16.07

PBC | 6.08" | 038 |59.14® | 3.71™ | 65.35° | 37.68™ | 59.55 | 1.84* | 84.78" | 16.09

LSD (p<0.05)| 1.62 NS 1.03 1.12 1.38 1.30 1.01 0.04 2.44 NS

CP : crude protein, TDN : total digestible nutrients, NDF : neutral detergent fiber, ADF : acid detergent
fiber, DMD : dry matter digestibility, DMI : dry matter intake, RFV : relative feed value, and GE
: gross energy
HCM : heaped cow manure, CM : raw cow manure, FSM : fermented swine manure with bark, SBC :
swine by-product compost (swine manure with sawdust), FPM : fermented poultry (chicken) manure,
and PBC : poultry (chicken) by-product compost (poultry manure with sawdust)
a-¢ Values with different superscripts in the same column significantly differ by LSD test. 5% level, NS
: not significant difference

AL, 23] A Fd M= 2 AT IF fFo7 el 7t /I TDN 32 13] o # ol A FPMo]
6.51ton/ha® 7}Hg Bk SBC, PBCHO] #ogk Afol= gller, 23] o FHA M= FPM
o] 4.80ton/haZ 7} Btou} PBCSF Rl xtole= {1tk NDF a2 18] o 3ol A
FPM©°] 70.87%% 7} 2o U SBC, FSM, HCM3} £-2]3F lol& 1L, 23] o FH A=
FPM©] 67.52%= 7}4 Bk o vk HCM, CM#} fro] 8t 2tol= §19ith ADF -2 13 o3
o| ] FSM©] 42.25%% 74 %ekoy PBCE A3 & AlTEH F23 ole A

a1, 23] o FHo| A= HCMO] 39.78% = T2 Ald 53 23t 2Fo]& Bt DMD= 13
o Ho A PBC7} 57.73%% 7F& Bto}t FSME A9 RE AFTET 793 2ol
AL, 23] dFHA = FPMO| 60.36%% 74 ©9ko 1w} SBC, FSM, PBC9} #2]3F 2jo]=
A2t DMIE 13] o] oA PBC7} 1.80%= 714 Bgkou} cM# £93k xtole 1,
23] dF A= PBC7} 1.84%= 714 B3k oU} SBC, FSM, CM#} f-93 alole ®olx &
ATk AHALE 7R E 13] o Fo| A& PBCY) 80.662. 8 T2 A FTEF §93% 2= B4
S}, 23] oAM= FCMS Al 2Jg BE AlZ oA frolg 2ol gllth GE= 18] o
o = FFMO] 1627MJ/kg= 714 ZkA|vk FBCSF $2l3k 2ol 9191, 23] of o) A
= B AFTFAA o3 2ol & HolA stk

SorghumxSudangrass hybrid®] ZT#¥ 2 TDN % AHALE7}X]o] QoA A]&3 72



Ev] M2 53 2ol JAFHA 2tk ¥ 5(2006)%= SorghumxSudangrass hybrid®] =
i b B AUALE VIR E e THA] VSRR ASY Tl dAE A3l 9l
AT sk

3. 7EARE Y Hla
SorghumxSudangrass hybrid®] 7}5A1S-5 3 Table 73 2T}

Table 7. Stock carrying capacity of SorghumxSudangrass hybrid grown in various organic

fertilizers
Treatment Kep" (head/ha/yr) Koy (head/halyr) Mean (Kcp + Krpy)
HCM 6.19™ 6.82% 6.51
CM 6.94" 7.57" 7.26
FSM 4.83¢ 5.23¢ 5.03
SBC 7.23% 8.30™ 7.77
FPM 8.15° 10.74° 9.45
PBC 6.73" 9.03" 7.88
LSD(p<0.05) 1.87 2.12

D2 Korean cattle (Female) 350kg, ADG 0.4kg, Requirement of TDN (4.12kg) and CP (540g) per day,
supplied to 70% by forage crops

CP : crude protein, and TDN : total digestible nutrients

HCM : heaped cow manure, CM : raw cow manure, FSM : fermented swine manure with bark, SBC :
swine by-product compost (swine manure with sawdust), FPM : fermented poultry (chicken) manure,
and PBC : poultry (chicken) by-product compost (poultry manure with sawdust)

a-d Values with different superscripts in the same column significantly differ by LSD test. 5% level
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