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Introduction Fodder sorghum is one of the most important forage plants in arid and semi-arid regions of the
world. Maize production is low in arid and high salinity regions around the world, and sorghum due to its
adaptation to arid and low water conditions, high water use efficiency, C4 photosynthetic system, high clawing
power, high production capacity as wet forage, dry and Silos are a good option in these areas. In the past,
sorghum was generally grown in areas that were unfavorable for growing corn, but today, with the advent of
hybrid fodder sorghums, it produces under ideal conditions corn-like crops, and where moisture is a limiting
factor and may have a higher yield than corn. Recently, frequent droughts in Iran have attracted the attention of
farmers and livestock breeders to other forages such as sorghum, and due to the limited growing season of this
forage, its use as a silo is common. Stage of growth is one of the most important factors influencing nutritional
quality of fodder silages .As the fodder matures, the cytoplasmic portion of the cell reduces and the quantity of

protein, lipids, soluble carbohydrates and soluble minerals decrease. Due to the drought occurrence on large
parts of Iran and the adaptation of sorghum to drought conditions, a very few studies have been done on its
chemical composition and nutritional value. Therefore, the aim of the present study was to investigate the effect
of plant growth stage and mixing of corn and sorghum on chemical composition and degradability of corn and
sorghum silage.

Materials and Methods In order to evaluate the effects of harvesting steps and the ratio of forage sorghum
blending on nutritional value and its degradability compared to corn silage, this experiment were performed
using 45 experimental silos in a factorial experiment based on a completely randomize design with 15 treatments
and 3 replications. Experimental groups consist of: sorghum harvest time (first factor) including: 1) before
flowering (emergence of flag leaf), 2) about 10-15 percent flowering, and 3) soft seed soils. Sorghum harvested
at each of the above time with forage corn with ratios of corn fodder to sorghum (second factor): 100%: 0%,
75%: 25%, 50: 50%, 25%: 75% and % 0: 100% was mixed. Silage samples were analyzed for Dry matter, crude
protein, Ash and crude fat according to AOAC (2005) methods. In situ ruminal degradation kinetics parameters
of DM, CP and NDF of experiment treatments were estimated using the nylon bag technique. Degradation of dry
matter at times zero, 2, 4, 8, 16, 24, 48 and 72 9 hours was determined.

Results and Discussion The results of this experiment indicated dry matter, crude protein had an upward
trend with growth progression. While, the amount of crude fat, soluble sugar decreased significantly with plant
growth. Ash content fluctuated during the growth stages, so that its amount was the lowest in flowering stage
and was the highest during the vegetative stage (before flowering). The highest pH was observed in the soft
dough stages and the mixing ratio of 25% corn and 75% sorghum, which indicates more proteolysis of silage.
The lowest amount of ammonia nitrogen was observed in the soft dough phase treatment with 50% corn and
50% sorghum ratio and the highest amount of lactic acid was observed in the soft dough stage treatment with
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100% sorghum, which may be due to increased soluble carbohydrate intake and convert it to lactic acid. Rapidly
soluble fraction, degradation rate constant and effective degradability of dry matter, crude protein and cell wall
at all passage rates increased significantly with increasing plant growth.

Conclusion In general, it can be concluded that harvesting corn and sorghum forage in the soft dough stage
with a mixing ratio of 25% corn and 75% sorghum improves the pH of silage. Rumen degradability of silage dry
matter in the soft dough stage with different levels of corn and sorghum composition can increase feed intake in
livestock. Rumen degradability of silage dry matter was also higher in the soft dough stage with different levels
of corn and sorghum composition than other stages, and this can reduced feed retention in the rumen and
increased feed consumption in livestock. However, more research is needed to investigate the effect of feeding a
mixture of corn silage and sorghum in ruminants on voluntary feed intake and production performance.
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(3253) pB 55
Crude protein
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(10) S
Ash (%)

(109) P& o2
Crude fat (%)
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Main effects
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Growth stage

2305 5| J o ye
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23S 2oy g dloyo
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PP 9 e Al

Soft dough stage
p-value

17.93% 4.66P 2.30° 8.952

19.12 4.26° 2.41° 8.00°

16.54° 5.192 2.662 8.852
0.001 <0.0001

0.0009 0.01

ols LM ! 3l
Mixing effect
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2o )d YO poS youw + Lo yd YO (sladgle )3 x 23 I8 duo pd gy dlsyo
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3,5kl Bl ol
SEM
& fobine oz 0.53 0.142 0.078 0.162
P-Value <0.0001 <0.0001 <0.0001 <0.0001

Means within same column with different superscripts differ (P<0.05).
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(p<0.05) szl o jla stne BT (gl igtas 2 5 Ao 1t B9 b (sla Sl

WS G g 0lS 0y als yo (lojo ol 31 L ¢ IS 5k

P aSgbay el jials pH adlas (ol 13 psSyem 5 )3
De s habole 3 duoy> B S 5 Cornsd b 20 S 31 b oo
dop Voo L (20 5 dopd gy dlspo )3 F/VA oS 0w oy
VIEY g5 sgm 3oy Vev Lup i g (sped dlspo o Y/PY oS 00



1P lawno oF olols NF wls (ol oIS pole (leiirgsy &y i ¥a¥

Oisris 5 Joloee il Jlade wlS o liSI L oS 05,8
ol il LS 5] 5y oS pgmn slmsl Sligel
(Khan etal., 2011) c.aly )58l SaSY sl jlide

2 P agw 5 0 S KB 03l (£ o5 colps @l
Py g (e My dldye 138 (s Cawl 0ad 02l (LS ¥ Jgus
YO g &yd Ao )d YB) oS jomw g yd bIET calisee (glacuus 4
93 3| i (pgr9w 2o yd Voo 9 033 22> Vev ipoS g oy
Seod gy Ay b (5l ine glis ol e (g g2 505 Ao ye
o cabab oy cil oo Ve Caws b 2 5
G doyd Vv S bp g (g A5y dlsye )3 55 (C) 4o
29 500 lojloss § yide

Al pide eSS odle oS @ SIS A2 e
ol oL J‘»& s sy g )«5 C)l%"’ eSS o lie g Bule
Foe s e b Gl ST By ol )3 4
S Ly py g Gmed slass 53 pose s 5 pled 3 Sis 03l
Foe Gpidn 5 29 l0)55 5 jlade (il 1 )3 aopd Ve
ok 0)lgd hal3l g oS (s Gl L nadsle Suis osle
g0 Sid odlo puin CublB ialS sy oo a5 4 b o EalS
oS pegmadan (ol alead GLS 5 4 S 0w s (ke
F b 2 55 ddgle cudly (loj 42)S 33,5y sl 5> Jglonal
2 sl e win bl g (S Ao)d oo (olend ClaS
5135 olsS iy Al yo g a5 p9 9 )3 Pl (yp b (sladlllas
el e 5 a3 Sis o3l Jhe (gl & K3y
Klicalp et al., ) 55 &3 5| y5aS poSy0uw oLS jd +/+A g +/+0
AL Shed pdiajos Jeily 9 Jobre isu 4> » (2018
mdd e oyl Casl i 30 ol b € il
999 b k>0 )3 poSyo )3 <[00 yous 550 e s pdy
L psSh9—e 3 St odle 435 £ 5 Cull g o0 @ S0
5 5Ls (Klicalp et al., 2018) il sl sl o po iy
als o cdy g 45 ab Las (Khan et al., 2007) S
9 S e i3 1) iy SiS oole s ol adgle ity
2 YL b Mg 5l Wl e 09l psboay alsye pl )3 gl g5
T el as K0S B1S (dladllae > a8 Slatdy (650 o5
bl @55 g cdl ials ol Eoly oyt b poSygm 53 4j20
ey yides 92 pg5 yge b dunlie ) 425 w0 iS5V
P peSas 3 2 yeme E55 > Sid ol fhe s b
5 oiaselS’ (Klicalp et al., 2018) 5 oanliia (5 4l
)5 s 45 53> 55 3 ( 2010CIoImbini et al.) o, Kan
A4S sl S pm $Moms &y Gl (G 4125 gy S (S
Ol @) M ) SISV sl (g2 SYL ) G WY 51 (S

PH a8l cows (olde zls 4 56 (BRafiuddin et al., 201)
SxS ol (Son e OJor ClaS S A oSon has il owl
boo ol 3Bl M gy ookl (m3jl dom ) wlas oo
9O o3 VB L ey g 6y al>ye slas 13 VL pH b
bLs)l 3w ol 53 5L (Slogel (59,50 4 p3S p9m 2oy VO
Gy ol i > absle jload wdle ok PH 31>
Joloee (glan s o Sl be 4y Cunl S opl 5 Wb 0 Lials
W g 4555 51 6y Sligal aes 13 3¢ 031> o 39390
Sbigel 3950 lade oy yieS . (Khan et al., 2011)59 o0 15
Br 90 a0 Cas Lypy g ped Al yo jloi & by
S8 Sl Jlade i 9V OYY (g3ae Hlds b psS ew o yd
sdanldo pgSj9 2o)d Vev L b p g (et dlopo lo )
Gymo ialidl 5 il sl (ySon tal33l ol &S (VYY) 03
il SV el @ o 05 s 5 Jylore socfasngs
PH Lials cow pne (ol 5l oy SSY sl 4S5 y5boas
ol o a5 jalailad .Cuol 0l £35S 0w Juopd Voo Cand b §Mow
Jsloee slodid (o9t )3 pyi g (e alsye sbajlos )3 3980
bgipo lade oy i g b oddliie (o) izo gldy W jlos s
392 P95 yg—w moyd Vo v Sl g (S Sl J ads e 4y
Made dgs S Jdods Vil als o ol j> 501581 (p<0.05)
1325 bloige (235 51 U5 Aoy > ol Do Jsbo o150
bier Gl Jsloe 0 mhe (5pmd i (A= a8 Lo
lachims S) plals ol 5 oid s aLS o sl
anog sl 3l Gl Sy o D900 A sgandly Lo (Jsloxe
9y ledy Silwglew gl e )3 SV sl slas ST
(Tabacco et al., 2004) l,Sen 5 sSLgs .(McDonald, 1981)
Jade as un S o)l58 (Khan et al., 2007) f,Ken 5 15 4
i b i)l 5 ©53 psS g ) 2l > Jobe ol i S
)8l (3 b gge bbor (ol amelis geod Jdsa E5h
ClydpgrS lpisdn 3 Llg o b Ngd oo 4jo0 dlwlis jl &S
Sl Adgr ioli 8l g PH ials a4 oS Wgd oolitnl peasd @ puo
McDonald et ) 1S o S8 (3,8 ghow a3 b 3 SSY
23,8 5,58 (Zhang et al., 2015) |, Kea 4 I3 .(2002al.,
P bglses 3 003 Vev I jaio jl oSy 0m Camd (Aalj81 b &S
e a8 Jb s (il (Slogel (595 9 PH caxigs 5 ps5 j9
loass a1l ecsl il sl glaid o S sl
Jole clau s Jolas (gladole slacuS 5 cpl &8 aad o olis
5 (Zhang et al., 2015) a8 o el |y 3o peoss sl 3
Ol iloshes 3013 52 ol 0d) Sl L 55 6,500 salllas
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Table 2- Effect of experimental treatments on water soluble carbohydrates, ammonia nitrogen and lactic acid
Sligel ppois SRS
ol .
b Lo G r eSSk - ))Jfl’“ Sy sl
)R
Treatments pH Ammonia (P 2 p25 k) (2)
nitrogen Water soluble | 5ctic acid (%)
(mg/L) carbohydrates
(mg/g)
bl 3l
Main effects
bL_S Ay
Growth stage
(225 S e 3.65 109.60 173.222 1.59°
before bloom stage
(225 202 g e 3.68 109.53 166.820 1.79°
5 Percent bloom stage
PP 9 Sped Aoy
Soft dough stage 3.73 108.53 152.43¢ 1.852
dJ‘JL.\M Jlaial
p-value 0.269 <0.0001 <0.0001 <0.0001
olS LMl il
Mixing effect
2072 VB 55 gt 20,3 VO (slebgle 2 3.78° 107.881 162.35¢ 1.49¢
Fodder corn 25% + sorghum 75%
20,3 07psS gurtio B sledgle & 3.65" 108.00° 163.85° 152¢
Fodder corn 50% + sorghum 50%
20,3 V0 35 jgurt o 3 VB (slebgle 0 3,60 100.88% 167.39° 1.89%
Fodder corn 75% + sorghum 25%
2op )1 sladgle 03 3.65 110.772 156.09¢ 2.03
Fodder corn 100%
2oyd Ve r poSygm
Sorghum 100% 3.65° 109.552 171.122 1.81b
& obliae b
p-value 0.182 <0.0001 <0.0001 <0.0001

bpy g s oy jlosd 93 50 yue (Sag 5 don )3 pl (g
Lo Voe Coud g psS o uoyd YO 5 €D dopd YO Sy
= Foe Jolss et S35 JI0y55 e (i Sl psS g
2R3 sdse dlge b Jlite 31 ongn g5 4eeSd )3 (w9 4325
J51 clygie 5 (Slhgs Slye )3 35290 Slacaung, S o)
e Shss 55 & atanly) e 09)Se (glaCuren 5 (4SS
Nagaraja and) 4l o (S PH 5 slaweS i 5
(Titgemeyer, 2007

X o=y ol 04 odld uL.w ¥ J5A> 0 as )Sbulalb

S G 9 )5 g (Syed Ao o 3 b (g o
d9-t y5ud sbajlass 5L (g xe jgbds pgS ygu dopd Vet
Slisel 059y 9= st cledy Cul (Ses oS (p<0.05)
a9 08 4355 @ 4SSy Se bawgs 45T ASL e
J(Rafiuddin et al., 2016) cul odd & 5505 @y 5w op8y YU
T 5 40jps A8 GiSe b )l x5l poS 5 oy
P Gt 25 D9 500 Glaledd & Cund (g3 Sl S
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Continuation of Table 2
- Lol
N PP

. _ g‘ ) J}lm ey S
o oy Gl r eSSk ed (o)
Treatments pH Ammonia (65 2 £ oo o

nitrogen Water soluble Lactic acid
(mg/L) carbohydrates (%)
(mg/g)
Dl il 3l
Interactions
o ) vo r°9§)5“’ + o) V0 dld‘é?l“ ‘:’)5 XL;MJf }‘ J‘“S 4'l>)"" 3.72b 108.3¢e 168.1¢d 1.5¢f
Before bloom stage + fodder corn 25% + sorghum 75%
200 pifipt Aoy 0r lige 05 xS Sl JE e 3.5¢ 108.3¢% 173.2¢ 141
Before bloom stage + fodder corn 50% + sorghum 50%
2o )d YO £S5 0m + duoyd VO (sladgle )3 x 2 IS 51 L8 al> o 3 6 106.6¢° 178,15 14f
Before bloom stage + fodder corn 75% + sorghum 25%
2o Ve lible xS Sl S doye 3.5¢ 109.3 163.3' 1.7
Before bloom stage + fodder corn 100%
20 Ve piFsp X238 Sl B doye 3.7% 110.0° 183.12 1.7¢d
Before bloom stage + sorghum 100%
200 YO poS50u + Mo yd YO (cladale )3 x 23 |5 2o )3 0 dlsyo 3.6¢ 108.6¢% 169 3¢ 1750
Fodder corn 25% + sorghum 75% + 5 percent bloom stage
2o > B poS o+ Mo yd B+ (cladale )3 x 20 IS Moy 0 dlsye 3 6 110.3¢ 165.8°F 1.9
5 Percent bloom stage + fodder corn 50% + sorghum 50%
2o )d YO poS youw + doyd YO (gladgle )3 x (23 I8 duo pd iy dl>yo 3 6cd 111.6% 168.6% 1.9
5 Percent bloom stage + fodder corn 75% + sorghum 25%
2o Ve sledsle 9 xS o g oo 3.7% 110.0° 158.29 1.9
5 Percent bloom stage + fodder corn 100%
202V pSigm KBS o g dbnye 3.6 107.3¢ 172.1% 1.3
5 Percent bloom stage + sorghum 100%
o> YO poS jouw + Juoyd YO (sladgle )3 X p g (e dls o 3.8° 106.6¢" 149 5i 1.1h
Soft dough stage+ fodder corn 25% + sorghum 75%
Lo yd B F?f)?" + o) O Lﬁ]‘\éﬁk‘ SR X py 9 Syt d>yo 3.7% 105.3f 152.4hi 1.19n
Soft dough stage+ fodder corn 50% + sorghum 50%
2o )d YO poSj0u + Mo yd VO (cladgle )3 X p 5 g (g pmad dls o 374 111.3% 155.3¢h 2 0b
Soft dough stage+ fodder corn 75% + sorghum 25%
B Ve libe 90 £ 5 e elye 3.6% 113.0° 146.61 2.3
Soft dough stage+ fodder corn 100%
2o)d Ver poSygm X p g (S et dl>ye
f‘ﬁgﬂﬂ} ji?“ sorghum 100% 3.0 111.3%® 158.19 2,30
B
EM

iﬁm il 0.02 0.74 1.56 0.10
P-Value <%f° <0.0001 <0.0001 <0.0001

(P<0.05) wslgo o grme MBI 4yls g2y p3 atliie 12 By > b slapSibe
Means within same column with different superscripts differ (P<0.05).



YAY s b ladgle 095 )0m a5 o g Cablo g al yo 51 )50 3 Lile>

S oole fhe sl p el loles 6 -Y Jgd
Table 3- Effect of experimental treatments on effective degradability of dry matter

N4

s a’ BT o Sy sphaps®  Phe spbaps” S gphaies
)
- o o[y >34 o[-0 B o[+A N
Treatments 5 ) (pS5 re)) (celo ) ETY TP ¥ TP
(5 22 ’ EDo.02 EDo.o5 EDo.os
el alyl
Main effects
o[,.f .L.Z)
Growth stage
235 51 8 el e 0.25° 0.59° 0.028° 0.79° 0.74° 0.70°
Before bloom stage
25 20 gy Aoy 0260  0.60°  0.032° 0.822 0.772 0.73
5 Percent bloom stage
Soft dough stages S als
SIS 9 s Lo 0260  0.60°  0.034° 0.822 0.772 0.722
& ohlise Jlozs!
p-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
olS LM il
Mixing effect
. Lo
202 V0 poS gt 10,3 YO slebgle 5 0.25¢ 058  0.024° 0.78¢ 0.72¢ 0.67¢
Fodder corn 25% + sorghum 75%
O+ 05 Do glddgle ¢y
202 Br pofyputao; B sledgle )5 0.25¢ 058  0.026° 0.78¢ 0.72¢ 0.67¢
Fodder corn 50% + sorghum 50%
2072 Y psf o p VB slebgle <2 0272 0.60®  0.036° 0.832 0.78 0.752
Fodder corn 75% + sorghum 25%
e i o
o \rr lsle @ 0272 0612 0.040° 0.842 0.812 0.772
Fodder corn 100%
2oyd Voo poS o
Sorghum 100% 0.26b 0.59°  0.031° 0.81b 0.76° 0.72b
& lixe Jlezs!
p-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

s 9 Mia o2k b a8 ele )l b lalS (s piymain
md ol (S D929 0, GLalS (ol o)lpd (s
o) S 5 4SS 53 05290 Jdlge s o S5k
L dulis o 0l oals (Costa et al., 2016) 3yl 2955 a0
it CllB o > 5 30 5y i) Sl obigS ol
Sy a0y als o 10 odds Cublbyy lalS ;o 9 dimd o ialS 1,
S b wad Cebl (650 IS (O g (et Al po ) Cud
2 S oole xesd (ot g (§yped Alspo )d exg cpl byl
S ol 1y a8l Sis odle pand Cobl ials Wlgs e il
oy Jolpo ay et o |y M -l (Costa et al., 2016)
Cupd 035 gl Saly 9 S gy Bl S 9 s )3 po5 590

WAl

0 Jsi 2 psSi5 9 ©p3 s NDF (cppinay o8 gl

Ly g oo adoyo jlowd 93 38 s Canl 0dd ()15
£S5 s Juoyd YO 4 )d Loy d VO g yd doyd Vo v slacuns
alsyo jlogi )5 a5 by (p<0.05) 59,505 (slajles Iyt
Sdsne ypbody poS 5w duoyd Vev Cuns b (2O S o> gty
S et (Gby Al yo > 4o S (Y150 g byjless b I S
Lo YO g G Lo VO« dop Ver slacaws bpy g
Mo (i )3 o> Vo Cand )3 435 £ Sl g S g
skl b i 6t e (s (PRO.05) 33: b,
S Ao po jlosd 4 bgrpo soie gy pled )3 (25 saugd )
auly Gislisl ol la s o aS 0e D Moy Ver Caws bipy g
090 JolS b ol G jlad ol 50 4350 @y Lisu 090 YL
ok pzen Sleblo l)ams S Cond I3l 5 olS L3,
= Losiis 45 005 yiy oSy duoy (S 5 ko o0
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Continuation of Table 3

Sndhaps®  Gphaps” cplajes”

A A ¥ .. as .. as . as
b jlows a ’b ¢ I ER P S e E5 0 S e 5 5 e
Treatments (25 wpS) (£S5 2p5) (celo ) R e A
EDo.02 EDo.os EDo.os
Haze <

Interactions
2o )3 YO oS yow + Juoyd YO (gladgle )3 x 235 5| b als po
Before bloom stage + fodder corn 25% + sorghum 75%
Mo )3 O+ oS yow + duoyd B (gladgle )3 x 235 3| b als po

0.25¢% 0.589"  0.0259" 0.78 0.73f 0.68f
Before bloom stage fodder corn 50% + sorghum 50%
2o )3 YO 65 yow + Juoyd YO (gladgle )3 x 255 3| b al> po

0.25¢ 0.58%"  0.025¢" 0.782 0.73f 0.68f

0.24¢f 0.58%"  0.021N 0.76 0.70¢f 0.669
Before bloom stage + fodder corn 75% + sorghum 25%
o Voo gladgle @b x 2> IS 5l b als e

0.26° 0.59%  0.032¢f 0.81 0.77% 0.73¢
Before bloom stage + fodder corn 100%

Voo poS $ 5l s als

2o V1 psFoge Ko S | B el 0.26°  0.60° 0.034%  0.82 0.78¢ 0.74%
Before bloom stage + sorghum 100%
202V 55yt 22 VO (slile 25 (22 J5 10,2 g eloye 0.26° 059% 00290  0.81 0.76° 0.72¢

Fodder corn 25%+Sorghum 75%-5 percent bloom stage
2o )3 O+ poS youw + Juoyd O+ (gldole 3 X 2O S Juoyd iy dls ye

0.27° 0.61%¢  0.039« 0.85 0.81°¢ 0.770¢
5 Percent bloom stage + fodder corn 50% + sorghum 50%
203 YO o5 youw + Juoyd VO (gladole &) X 23S Suoyd iy dls yo

0.27° 0.61¢¢  0.042bc 0.85 0.81¢ 0.78bc
5 Percent bloom stage + fodder corn 75% + sorghum 25%
Lo Ve libge L xS o g oo 0.27° 061 0036%  0.84 0.80° 0.76
5 Percent bloom stage + fodder corn 100%
Yoo oS 3 L oals ) .
2002 1 pSogm XSS 100 g e 0238 056 00181  0.73 0.66" 0.61"
5 Percent bloom stage + sorghum 100%
2o )d YO poS youw + Mo yd YO (slddgle )3 X p 5 g (6 ymed dlsyo .
0.244 0.579 0.017Y 0.75 0.681 0.62"
Soft dough stage+ fodder corn 25% + sorghum 75%
Lo )d B+ oS youw + Mo yd O+ (slddgle 3 X p g (6 ymed dlsye ) } .
0.23¢ 0.56 0.013 0.71 0.63" 0.57!
Soft dough stage+ fodder corn 50% + sorghum 50%
2o )d YO poS yomw + Mo yd YO (cladgle )3 X p 35 g (6 ymed dlsyo
0.282 0.628  0.047% 0.87 0.842 0.802
Soft dough stage+ fodder corn 75% + sorghum 25%
doyd Voo L;l:té}l.c Sy X py 5 (S ypo> a> o
0.282 0.632 0.0502 0.88 0.852 0.822
Soft dough stage+ fodder corn 100%
2oyd Vet pgSygu X pyi g (S et dloye
Soft dough stage+ sorghum 100% 0.282 0.628  (.043bc 0.87 0.83° 0.802
55kl Gl
SEM
& fokiee Jles! 0.003 0.003 0.002 0.005 0.004 0.005
P-Value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
(P<0.05) sidly oo Jlogime MBI (glyl> (5200 po 13 atlite i By b sloyeSibe
L g i
aps S s
e g e’

! Means within same column with different superscripts differ (P<0.05).
2 Rapidly soluble fraction

3 Potentially degradable insoluble fraction

4 Degradation rate constant

56.7 Effective degradability in passage rates of 0.02, 0.05 and 0.08 /h.
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Table 4- Effect of experimental treatments on effective degradability of crude protein

s A b o P phapst e phas” P cpbaps’
)
e e o[y 25040 o[-0 >34 o[+A >34
Treatments S pes) (p5 2pS) (celop) T 7T T
(¢5 2 25) EDo.o2 EDo.os EDo.os

el al gl
Main effects
ol.:f Juﬁ)
Growth stage

s
B35 S el e 0.25b 0.50° 0.022° 0.70° 0.65° 0.61°
Before bloom stage
25 2oy gy Ao e 0272 0518  0.0272 0.74 0.69% 0.66
5 Percent bloom stage
PP 9 (S yed Aoy
Soft dough stage 0.272 0.522 0.0272 0.742 0.69?2 0.652
d)\ﬁl_'\u d\.«ﬁ;\
p-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
olS L3 1
Mixing effect

YO poS YO (gladole @3
202 V0 poS ygrt 10,3 VO slebgle 5 0249  049°  0.020° 0.68° 063" 0.57°
Fodder corn 25% + sorghum 75%
o B pofyputanp b slidle 02 025¢ 050  0.023 0.70° 0.65 0.61°
Fodder corn 50% + sorghum 50%
2072 Y psf gurto p VB slebgle <2 027° 0522  0.028° 0.76° 0.712 0.67°
Fodder corn 75% + sorghum 25%

Voo cladele o)
o Ve lsle @ 0280 053  0.030° 0.77° 0.73 0.69°
Fodder corn 100%
2oyd Voo poS o
Sorghum 100% 0.26¢ 051°  0.025° 0.72b 0.67° 0.64°
& blixe Jlazs!
p-value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
DAL lgi e yal cpl g 092 1503 Jolpe 5l e pgS s9m IS (G S ol

oo bgdse 4335 136 oy 2 (sl sy ik ¢ Jl> ol
95 Shed )il Gy j (US55l )3 o559 9 )3
el 5U5 b g 5 Slas

ol Ol =0 ol 3l ool Cusdey @l Sl (S gy

k> ye )3 pgS y9m 9 ©)3 ddgle by 48,8 bl i
£ s duoyd YO 9 yd Ao > YO b Al caws b p 5 (6 ymes
Seid olo (laraSiS (g5 33,5 (o0 e PH 92
9 055 S ke il b g 5 s Abye 5 P
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Continuation of Table 4

Srdhaps®  phaps” gpbaps’

Y Y ¥ .. ae . . ae . . se

bl a /b ¢ 29 EP P P e €5 S s T P
Treatments (25w p5) (55 2 p)5) (celo) R e A

EDo.o2 EDo.os EDo.os
Dl il 3l
Interactions
222 V0 35y 223 VO (able 03 x 23 J5 51 5 oo 024" 0509 0020°  0.69° 0.64" 0.59¢
Before bloom stage + fodder corn 25% + sorghum 75%
2o B psSype b oy be hsle 0,5 x2S 1 S e 0.24"  0.49h 0016 067 0.61¢ 0.56¢f
Before bloom stage + fodder corn 50% + sorghum 50%
202 V0 59+ 22,3 VO lable 03 x 22 J5 51 5 oo 0250 049" 0020°  0.69¢ 0.64' 0.60¢

Before bloom stage + fodder corn 75% + sorghum 25%
2o Ve slsle 0,0 a5 Sl S e 026/ 052 00260  0.74° 0.69° 0.65¢
Before bloom stage + fodder corn 100%

202 Ve 59 XS Sl LB eloye 0.26' 0509 0.026¢ 0.72¢ 0.67¢ 0.64¢
Before bloom stage + sorghum 100%

2o )0 YO poS y0uw + Lo yd YO (gladgle )3 x (23 I8 duo pd iy dl>yo

0.27¢% 0.51%  0.026¢ 0.74¢ 0.69¢% 0.66¢
Fodder corn 25% + sorghum 75% + 5 percent bloom stage
Lopd B pgS ygw + do)d B (gladsle ©)d X2 IS ho 3 gy 4l pe 0.28¢¢ 055" 0.036% 0.80% 0.76% 0.732
5 Percent bloom stage + fodder corn 50% + sorghum 50%
2o V0 pSyge + 20 VO Slisle C2x ST wep gl g gt gopgt 075 0.70¢ 0.66°
5 Percent bloom stage + fodder corn 75% + sorghum 25%
2o Ve Shgle 03X pa T o g dlye 029° 053¢ 0030¢ 078 0.74° 0.70°
5 Percent bloom stage + fodder corn 100%
202 )1 5 XS o> iy oo 023"  047% 0015'  0.64° 0.58¢ 0.53"
5 Percent bloom stage + sorghum 100%
202 VB 55y ¥ 222 VO (Glsle 0,32 23 5 (S e oo 0221 047 0013'  0.62° 0.55" 0.519
Soft dough stage+ fodder corn 25% + sorghum 75%
20200 gt hop2 br Glgle L2 )7 g Sn eye 0.23%  0.46% 0016  0.63¢ 0.58¢ 0.53
Soft dough stage+ fodder corn 50% + sorghum 50%
2o )d YO poSj0uw + duoyd VO (sladgle )3 X p g (e dls o
Soft dough stage+ fodder corn 75% + sorghum 0.29° 0.57¢  0.039% 0.83 0.79 0.76
25%
2oy V1 sledle 02 )0 g st e 029" 053¢ 0.034° 0.79 0.75% 0.71%¢
Soft dough stage+ fodder corn 100%
2o)d Vet poSygm X p g (S et Al ye
0,
Soft dou‘gh stage+ sorghum 100% 0.302 055  0.033b 0.81 0.77% 0.74
3wkl Gl ol
SEM
o folon Jlacs! 0.004 0.005 0.001 0.002 0.004 0.004
P-Value <0.0001 <0.0001<0.0001 <0.0001 <0.0001 <0.0001
{P<0.05) il oo Josine BN (glyls 5t o 55 alite i By b slo Sk’
@ e o5
450 A8 i
@50 ¢y ol

! Means within same column with different superscripts differ (P<0.05).
2 Rapidly soluble fraction

% Potentially degradable insoluble fraction

“ Degradation rate constant

567 Effective degradability in passage rates of 0.02, 0.05 and 0.08 /h.
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Table 5- Effect of experimental treatments on effective degradability of neutral detergent fiber

EIDW]
Treatments

(5 2255

bY'
(P55 »e5)

CF

(cebe )

P Erha s’
Y g 5 2

EDo.o2

P sphajes”
[0y 75

EDo.os

P sphys”

SNy 85 2
EDo.os

Lol el

Main effects

oS Ay
Growth stage

@ S sy
Before bloom stage
2SS 2oy gy Ay

5 Percent bloom stage
PP 9 Syeed Aoy

Soft dough stage:>
P-value

olS LMl 3

Mixing effect

0.29°

0.302

0.312
<0.0001

0.59P

0.602

0.612
<0.0001

0.013°

0.0142

0.0152
<0.0001

0.45°

0.52

0.522
<0.0001

0.36°

0.38°

0.42
<0.0001

0.32°

0.362

0.362
<0.0001

o )3 YO poSjqurtduo > YO (gladole )
Fodder corn 25% + sorghum 75%
Jopd B poSyaurtduo)d B (gladole )
Fodder corn 50% + sorghum 50%
o )3 YO poS jqutduo )3 YO (gladole )
Fodder corn 75% + sorghum 25%
Jopd Voo gladgle @)

Fodder corn 100%

2oy3 Ve v poSygm

Sorghum 100%

& hline Jlozsl

p-value

0.28°

0.29b¢

0.312

0.322

0.30°

<0.0001

0.57¢

0.59P

0.622

0.622

0.59°

<0.0001

0.012¢

0.012¢

0.015°

0.0172

0.014°

<0.0001

0.43¢

0.47¢

0.532

0.532

0.50°

<0.0001

0.33¢

0.37¢

0.40°

0.432

0.37¢

<0.0001

0.30¢

0.33°

0.30¢

0.372

0.372

<0.0001
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Continuation of Table 5

0 Jgax ol

a\’

bY‘

s M o ag H e B ae M o
Fre spiinjs® She cpkas” Phe spiia e’

Bl S) xeS) g / il Lol X
Treatments re o 2 " (eels) Vowe gp» 10,5 85 oA e 50
(r55 (p5 EDo.02 EDo.os EDo.0s
Jlize I
Interactions
20> YO p6S youw + duoyd YO (glddgle )3 x 23 J5 5| |3 al> o 0.2b 05b 001 0.4¢ 03¢ 03b
Before bloom stage + fodder corn 25% + sorghum 75%
Lopd B psS g+ Ao )d Do gladgle )3 x 23 J5 I LB al> o 0.2b 05> 0.01% 0.5° 0.42b 0.3b
Before bloom stage + fodder corn 50% + sorghum 50%
10)d VO £S5 ygu + Ao )d Y (gladgle )5 X 23 J5 51 J8 al> 1o 0.2b 05> Q.01 0.4¢ 0.3¢ 0.30
Before bloom stage + fodder corn 75% + sorghum 25%
23 Ve gl xS Sl 8 doye 03 06° 001 05 0.4% 0.3
Before bloom stage + fodder corn 100%
2o Ve o5y X3S Sl LB e 03 06 001 0.5 0.42 0.42
Before bloom stage + sorghum 100%
YO pgS YO sladgle o) S i als
2o VO psfoge T hop O Slosl LR e B e g0 g g (s 0.4% 0.3
Fodder corn 25% + sorghum 75% =+ 5 percent bloom stage
2o br pfige 2o b slbgle Lp xS dopE by g0 g gope s 0.4 0.4°
5 Percent bloom stage + fodder corn 50% + sorghum 50%
103 YO po5 y0m + 10> VO (gladgle &)d X (23S Mo > gy > o 0.32 0.6 0.01% 0.62 0.42b 0.42
5 Percent bloom stage + fodder corn 75% + sorghum 25%
o Ve Slsle 00 ma S o g oy 0.3  06° 001 0.5° 0.4 0.42
5 Percent bloom stage + fodder corn 100%
202 V17 pSge KBS 2 g e 02° 05° 0009 04 0.3 0.3°
5 Percent bloom stage + sorghum 100%
202 VB £ yg 22,0 O (Slsle ©2 ) 5 500 el 028 05 001%  04° 0.3 0.3°
Soft dough stage+ fodder corn 25% + sorghum 75%
2o 00 pS gt 22,2 B0 Sgle ©2 x5 e el 028 05 0007  04° 0.3 0.3°
Soft dough stage+ fodder corn 50% + sorghum 50%
20210 p5Fg ¥ 20 VB Slgle 2 ) g e e 03 06 001 06 0.5° 0.4°
Soft dough stage+ fodder corn 75% + sorghum 25%
o Ve Slebsle 0,37 2 5 st oo 0.3 06° 002 0.6¢ 0.5° 0.42
Soft dough stage+ fodder corn 100%
2oyd Vet pgSygw X pyi g (S et dlye
0,
Soft dou.gh §tage+ sorghum 100% 03 06 001 0.6° 0.4 042
3kl Bl
SEM
s ine Jlas 0.004 0.006 0.001 0.001 0.004 0.002
P-Value 029 00001 % <o0001  <00001  <0.0001
{P<0.05) sibly oo Jlosime M (glyls g o o e b By o L (sloysSile”
030 g Sl
S G
wps gy el

1 Means within same column with different superscripts differ (P<0.05).

2 Rapidly soluble fraction
3 Potentially degradable insoluble fraction
4 Degradation rate constant

56,7 Effective degradability in passage rates of 0.02, 0.05 and 0.08 /h
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