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Table 1. Average dry matter and crude proteiBraiica juncea in three different phonological growth stages

First stage Second stage Third stage
Parameter (vegetative) (flowering) (soft dough) SEM P value
Dry matter (%) 11.58 18.47 24.79 0.33 <0.0001
Crude protein (%) 23.30 19.87 14.20 0.28  <0.0001

#¢ Different letters in each row indicate significalifferences P<0.05)



Y

(FA-0F) VY5 i p ez oyl picd Jlo sald Sladys Sl

24 e G dl e Dl o 5 28l (il b
S Cowd Lo ol o8 Sl az 0 Y 0 SL 51 ey
b8l e e 038l Laisls lid e sleo
Slid mls ab sald jled 4 Cod g3l )l
S W oo Gl D il gyl e o LS
GreS Giler g lul YL Sas eole L sladlw
@ ol (pl a5 andlo Vb Cush, b &yd Dl 4 S
Y Sas oole b sloidles J31s i I g 3545 Jdo
W20 (o0 &) Sl g M g S (S o o
=l .(Muck and Holmes, 1999\Y4- .osljuess)

ailoe b 1) Slidss ol olaslie ol e
sl 59,5 5k 5l an Cel VPP U Lajdlew pH <05
Pl (hagy Al>pe jo el alils g39xe (s,
M‘é w.@lf ‘..\.u‘ o)5| M)Q ~/(§ +uu>Lo M)O (B 65[}
W88 o )0 (G0gmo g, o,lsd el VY 5l o g
)| o)5| 65[} LSLD)MM.U 9 Sl o..\.u.u); 4...]5‘ u‘).uo L Lol
al> o o ailosls lis saas jialS ax 4 cele FA
Sl oole las celw VFE b oo pme BB il
s )3 a5 a8l Jl8I PH 55 055 6 e alpe )0
+ e due )0 0 ( We duo 0 Vo g O Lo (9] fee

(o)gl oy +/0 + (Do ao )0 B) il jlad ((2alS

oIBl (5998 H9a) wals jles g 0yl ways +/0
sl 3350400

sladgle Jo,o Siz oole ol sl sy sag0 dl> o
walizo glagle) jo .l oad ool (lid ¥ Jaa o
Gy 5 (P > e 90 b okS (Giag) al> e
5 Sas oole o wwal e Sl sl ails Gl
Sl o gre B i 0j50 lagle) jo aeSs
Jole e s oole o sl ws o (P</-0)
A el FA log jo Ladd o) e g 25
O A a0 (P<A[00) wisly glid gls s
O P<[-0) b gxe DS Glize slagl;
oudlice i Sl jo Sis oole ad il ws o
D9 s

Joys oS Sis oole ol sl vy o i
@ bgye 5 Jo,5 olS (o)) Jol alo e 5o sladsle
(23I5) oo al>yo Glime (226 5 0390 el VY

)y Sl b Pl pH ials (P<-/-0) axils
oRIB Gikear 5 pB eiign el Jdoar lalS
Kadoshnikovet ) aib co ol gy 4 08 Cad
a> e y0 e s3> slaglew pH 50 @l., 2001
o 6l S 000 atels o aS 0g Y/ -F/Y
5 <l Muck and Holmes (1999)Lss 51 s> (sobow
b odgae I SVL (Sl pge g pos al>pe o
Sz oole Qoo A éﬂ.‘ )M.....u WL..A pH L]
oole doj0 Az A (g ebds Wyl sud gliw adsle
35 Joe8 BB pH lawgie oo bl i ddgle S
0391 Vb (599381 (y90 J3,5 Do PH .09y aalgs 5L
UM.)L) 9 )SYO (¥ Je») o o092 gs’l"'b Coun
asls las Thenneyet al. (1980) 3 (\YA+) ) Ko
oo PH 58, YU o azigy Db s 0,91 (2938l a5
59958 ol Kalen pol> jiogh wlo L aS osd
Soliag,S 5l e 5 (90938 o Dl 4 e
"o PH s 12l s 0955 sk p0 O o Jslno
Tobiaet al. il;l ,o .(Lima et al., 2010 o4
b D g adgle 288 (35)) (o, 4 45 (2008)
9 Csl 005 pH ‘_Mls [vew) wy.c QOS)S‘ PRCALY O/AN
SplS lue g yidos o0l 00938l e Gy Az 42
Lg as 6,‘6”@ LS’L"“’))‘ wLw‘ » ] 009y il ).».)pH
saliv 5 Dl ol jo pleile 5 5y i (o) 2
L)] uuLw‘ » LI ‘Sﬁéo).o.; Lb))'{...w W) ral.?u‘ gS..S
2 o @iz slaaoys b ooads (5508 sladlw
o> Pl 5 485 )13 053l sloghow 095
Jedo aroygl booad (T8 5 (o938l pne sladsle
et Dl o, P YL pH § Sz oole g ol
& Pl o) 250 S8 B > o b 5 Jpud
55 loylers ) dlo doy0 Ve 5 0 Lo 5518 o

29 Gl s
Sl VF 5o laglow 0,550 o 5l laidlew PH g Leo
4 a5 a5 18 6 8ol 0,00 Sl VP LB LSS
al> o slaPdhew glos Wloads ool s ¥ 4 ) IS
b 4 Cos ol S cile a0 ¥V gl 0,5 5L



-y (Brassica juncea) sladgle Jo 5 Pl Sid oole g pdiayiod 5 @l slo Sog33l 1)) o 548 x5 A1

Table 2. Effect of plant growth stages and aditmesheBrasica juncea forage silage dry matter, pH, visual assessmahteaaluation based on silage pH and dry matter

First stage (vegetative) Second stage (flowering) Third stage (soft dough)

Treatment trials Visual Assessment Visual AEZ?ZZ“;T Visual Assessment

DM* (%) pH assessment _Pased on DM* (%) PH assessment  the DM and DM* (%) PH assessment  °ased on DM

DM and pH pH and pH

Control_ silage without additives 8.83 6.37 Acct?);able Incredible  15.93 6.36 14-Good Incredible  22.67 6.05  13-Acceptable Incredible
Silage with 5% molasses 11.78 417  20-Verygood  Good 19.04  4.40°  20-Verygood  Good 25.22  4.95¢ 19-Verygood Incredible
Silage with 10% molasses 13.83 4.0  19-Verygood Verygood 21.72 4.3 20-Very good Good 29.95 4,59 20-Very good Good
Silage with 0.5% urea 8.67 7.658 3- Incredible Incredible  16.24 8.0 9- Incredible Incredible  23.4F 7.5  10- Acceptable Incredible
Silage with 1% urea 8.40 8.04 5- Incredible Incredible  16.09 8.26  10- Acceptable Incredible 23.86 8.29  10- Acceptable Incredible
Silage with 5% molasses and 0.5% urea 11.94 527  18-Verygood Incredible 19.13 461  20-Verygood Incredible 27.96 534  19-Verygood Incredible
SEM 0.46 0.32 NA® NA 0.51 0.34 NA NA 0.63 0.28 NA NA
P value <0.0001 <0.0001 NA NA <0.0001 <0.0001 NA NA <0.0001 <0.0001 NA NA

Dry matter
*Not Applicable
#¢Different letters in each column indicate signifitaifferences aP<0.05.
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Table 3.In situ dry matter disappearance (%)Ryfsica juncea forage in three phenological growth stages
using the nylon bag in different time intervals

Time (hour) 0 4 8 12 24 48 72

First stage (vegetative) 32.82 4147 4364 499Ff 5329 59.30 64.03

Second stage (flowering)  26.88¢  30.98  33.8¢  36.47 39.47 4999 47.3¢

Third stage (soft dough) 27.02 30.2f 34.02 37.3F 3913 422F 4350

SEM 1.126 2.22 1.95 2.29 2.38 2.63 3.21

P value 0.01 0.04 0.03 0.0009 <0.0001 0.002 <0.0001

¥ Different letters in each column indicate signifitaifferences aP<0.05.
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Table 4. Different parameters of degradation afectfe degradability of dry matter in passing sadé 2, 5
and 8% in three phenological growth stageBrafica juncea forage

Different degradability parameters Effective rate degradability

(%) (% per hour)
Parameter a b a+b c 0.02 0.05 0.08
First stage (vegetative) 33.90 29.50 63.40 0.06 55.26 49.23 4593
Second stage (flowering)  26.9¢ 23.46 50.36¢ 0.04 42.66 37.60 35.03
Third stage (soft dough)  26.60 16.43 43.03 0.08 39.46 36.43  34.60
SEM 1.25 1.96 3.00 0.01 2.48 2.15 1.97
P value 0.0008 0.0004 <0.0001  0.30 0.0002  0.001  0.001

#Different letters in each column indicate signifitaifferences aP<0.05.
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Table 5.In situ dry matter disappearance kineticsBoéssica jincea silage treated with molasses and urea
additives at three phenological growth stages

Time (hour) 0 4 8 12 24 48 72

Effects of growth stage

First stage (vegetative) 3198 36.09 41.84  44.33 49.04 50.94 57.45
Second stage (flowering)  28.28 3199 3458 3939 4310 4822 4514
Third stage (soft dough) 25.98 27.89 32.03 3467 41.2% 4480  40.73

Effects of treatments

Control_ silage without 5 o5 5716 3146 3536 3920 4597° 4858
additives

Silage with 5% molasses ~ 30.1¢  33.99 37.93 4240 4743 4754 4787
Silage with 10% molasses 38.80 41.86 46.79  49.39 54.34 55.50 44 54
Silage with 0.5% urea 2322 2739 3097 3366 4030 4228  41.38
Silage with 1 % urea 226Ff 27.7F 3036 3289 37.7F  43.25° 41.72

i 1 0,
Silage with 5% molasses ) g 34 7¢  394% 4308 4778 5344  51.60°
and 0.5% urea

Effects interaction between plant growth stage taeatments

Control_ silage without ) sed 5905 33459 36909 4117 48.03% 5572

additives
o 2 Silage with 5% molasses 35.73"  40.00 4550° 49.66™ 52.13° 53.08* 57.27
% & Silage with 10% molasses 43.39 4589  53.50 57.29 62.54 62.66 66.76
B S Silage with 0.5% urea 24.92° 3121 33.80" 33.9%" 4188 4135  47.97
L = Silage with 1 % urea 23.73° 29.37 3467 3447 384r" 4169 5157

i 1 0,

Silage with 5% molasses 59 52 4100 5010 53.78° 58.12° 5880° 6538

and 0.5% urea

;:c(i)(;tt:\(/)le_s silage without 5 540 9g 85 31579 37.089" 41.78° 44729 4861
%’éa Silage with 5% molasses  30.7%°  34.33  36.94¢ 42.32%" 4587% 4596%% 47.19
‘g 5 Silage with 10% molasses 37.04"  39.70  41.43° 44.06“ 48.72° 5250 4846
S £ Silage with 0.5% urea 24.12° 2765 30.85% 38.20"" 39.37° 44.7F% 40.72
$ € silage with 1 % urea 20.83  26.87 29.4%° 34209 39.03° 47.7¢%% 39.02

Silage with 5% molasses

30.3%9° 3454 37.23° 39579 4386% 53.70° 46.81
and 0.5% urea

Control_ silage without o5 950 5360 293d9  31.18" 3478  44.96°°  41.39
additives

~ Silage with 5% molasses ~ 26.49°  27.64 31.33% 3521" 44.28" 43.60° 38.96
Silage with 10% molasses 35.95°  40.00 45.42° 46.82° 51.78° 51.32°" 5139
Silage with 0.5% urea 20.6F 2332 28.11% 28.86 39.64° 4079  35.44
Silage with 1 % urea 23.25° 2405 2694 30.08 3568 4035  34.57

Third stagr (soft
dough

Silage with 5% molasses ;g ced 2877 31020 35909 41.36% 47.85%0 42,60
and 0.5% urea
SEM 097 099 109 114 109 091 132
 Effects of growth stage _ <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
o 2 Effects of treatments <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
~ Effects interaction 0.03 0.52 0.0003 0.0002 0.008 0.003 0.21

' Different letters in each column indicate signifitdifferences aP<0.05.
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Table 6. Different rumen kinetics and effective detability of dry matter in passage rates of 2n& & % in

Brassica juncea silage at three phenological growth stages treatdtdmolasses and urea

Degradability parameters

Effective degradability rate

(%) (% per hour)
a b a+b c 0.02 0.05 0.08
Effects of growth stage
First stage (vegetative) 32.18 2593 58.0f 0.066 49.62 4453  41.87
Second stage (flowering) 2766 20.64 4830 0.072 4270 388F 36.5¢
Third stage (soft dough) 2466 1942 4352 0.073 39.19 355F  33.4F
Effects of treatments
;:c(i)(;tt:\(/)le_s silage without 2464 291F 53.78° 004 4168 3563 32.87
Silage with 5% molasses 290.84 18.76 4860° 0.09 4484 4153 2957
Silage with 10% molasses 38.09 18.23 56.37 0.08 5250 49.18 47.16
Silage with 0.5% urea 22760 2053 43.1F7 0.0 3824 343F 32.1f
Silage with 1% urea 22.68 2180 43.37 0.06° 3800 3374 31.37
i 1 0,
Silage with 5% molasses and 5, o3 5350 54470 0070 4774 4327 4079
0.5% urea
Effects interaction between plant growth stagetagatments
;:c(i)(;tt:\(/)le_s silage without 25609 37.43 6303 003 4530% 37.63 34.3%
Silage with 5% molasses 35.06" 21.10 56.16° 0.09 51.70 47.96° 45.80°
o T Silage with 10% molasses 4223 2340 6563 0.08 6070 56.36 53.7C
< Silage with 0.5% urea 2556° 2223 47.60“ 0.07 40.76° 36.40"" 34.10"
= 38 . . o d t bc et fgr f
29 Silage with 1% urea 25.86° 26.36° 52.23° 0.04 41.76° 36.2C 33.56
(& i i 0,
= ¢ Silagewith5% molassesand 55 30 55030 6340 008 57.46 5260° 49.73°
0.5% urea
;‘égti[iov'gs silage without 25867 2536° 5123 005 4213 36839 34.26
o Silage with 5% molasses 30.00° 17.16 47.16° 0.09 43.86%" 40.86° 38.93°
& - Silage with 10% molasses 36.60 14.70 51.30" 0.06 47.568° 44.63° 42.96°
& £ Silage with 0.5% urea 23.20° 19.63 42.83° 0.08 38.96"" 35439 3320
S & Silage with 1% urea 20.43 2288 4330 0.07 38.53" 3420 31.56
3 ) -
g & Silage with 5% molasses and g gge 54 190 5400™ 007 45.13%° 40.90° 38.56°
0.5% urea
£ ;‘égti[iov'gs silage without 22469 2453 47.00° 004 37.60" 3243 3000
2
S — Silage with 5% molasses 24.46° 18.00 42.46° 0.08 38.96"" 35769 33.8¢
%%3» Silage with 10% molasses 35.43" 16.60 52.03" 0.10 49.23° 46.53 44.80°
IZ 3 Silage with 0.5% urea 19.33 19.7% 39.06° 0.07 35.00" 31.26" 29.03
E Silage with 1% urea 21.73° 16.16 3456 0.06 34.03 30.83 28.96
= Silagewith 5% molassesand  ,, 550 59 48 4600 007 40.63° 3630 33.86"
0.5% urea ) ' ' ) ' ' )
SEM 0.97 0.93 1.30 0.004 1.009 1.005 1.004
©  Effects of growth stage <0.0001 0.0024 <0.0001 0.79 <0.0001 <0.0001 <0.0001
E Effects of treatments <0.0001 0.0019 <0.0001 0.03 <0.0001 <0.0001 <0.0001
& Effects interaction 0.18 0.67 0.89 0.88 0.0021 0.0001 0.0002

a = rapidly degradable fraction/ b= slowly degrdddtaction a+b= potential degradability fractioo~ constant rate

of degradation

ahpifferent letters in each column indicate significaifferences aP<0.05.
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Abstract

The aims of the current study were to investightein vitro dry matter degradation of mustaBrdssica
juncea) forage in various stages of growth, and the imhp&aenolasses and urea on the quality of its silége
the first trial, chemical composition including dnyatter and crude protein in three phenologicaktigament
stages (vegetative, flowering and soft dough) waasured. Then 1.5 kg of fresh mustard forage weopmed
and mixed with molasses and urea and ensiled inlaberatory silos. Different treatments were applie
including control (no additive), 5 or 10% molassés$ or 1% urea, and 0.5% urea plus 5% molasses. Th
silages were kept for 45 days at room temperatlireen dry matter of silages was determined, silages
appearance, pH and temperature were evaluatetielseicond trial, the dry matter degradability anpland
mustard Brassica juncea) silage were measured by nylon bag methddvancing plant development and
maturity stages significantlyP& 0.05) increased dry matter and decreased cruateiprcontents. Evaluation of
the appearance revealed that the silages, witlerdiif levels of molasses, established good and geog
qualities. During the ensiling, dry matter was éased significantlyR< 0.05) and the silages with molasses
additive had significantly higher dry matter thdme tothers P< 0.05) Silage pH was decreaseé<Q.05) by
adding molasses, and increased by urea. Aerobidlisteof silages in vegetative and flowering stageas
significantly higher than the soft dough stage<@.05). In all plant developmental phases, the dsgh
percentage of dry matter disappearance, the rapibrdposition, the potential degradability and effec
degradability were belonging to silage treated withlasses and the highest part of slow degradalviléts
belonging to the silage without additive.
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