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ABSTRACT

In present experiment fermantability of three halophyte species including: Atriplex leucoclada (AL), Suaeda fruticosa
(SF) and Seidlitzia rosmarinus (SR) on individually or mixed forms as 0.0, 33.5 66.5 and 100% with each other (9
diets), were evaluated in a compelet randomized design. These halophyte species were collected from southern
rangelands of Khuzestan province during autumn and winter grazing season. The diets were different regarding the
rate and amount of produced gas (P<0.05). The AL produced lowest but diet containing 66.5 SF+ 33.5 SR (Tg) had
highest gas production compared with other diets (P<0.05). Diet containing AL and SR respectively had the lowest
and highest true OM digestibility, true fermentable OM, total volatile fatty acid, ME and maximum microbial mass
production (P<0.05). The fficiency of microbial mass production in AL was the highest and the lowest efficiency was
for Tg diet. Concentration of rumen ammonia nitrogen with feeding all diets was higher than its threshold level, so
they prepare enogh amount of ammonia nitrogen for max. microbial biomass production. Therefore, diets Tsand Tg
were the best diets for provide the nutrients requirements of camels; but with the views of range improvement,
combined diets are preferred than each of the three plants alone.
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Table 1. Chemical composition of experimental diets (% DM) of camel

Treatment Dry matter Organic matter Crude protein Ether extract Ash NDF
1 93.61 70.30 9.30 1.50 29.67 44.00

2 94.64 86.00 5.80 1.20 13.96 67.60

3 94.97 79.05 7.90 1.30 20.95 58.40

T4 94.23 78.20 7.80 1.20 21.78 57.20

Ts 94.23 68.80 11.70 1.52 31.14 38.02

Te 93.80 75.30 9.90 2.00 24.70 49.00

T, 94.36 66.80 11.40 1.20 33.15 39.00

Ts 94.32 68.50 12.10 1.90 31.50 41.40

Ty 94.33 70.30 12.00 1.78 29.66 43.84
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33.5% AL+ 66.5% SR g) 100% AL (TF? (66 .5% AL+ 33 5% SF (T3) 66.5% AL+ 33.5% SR (T4), 100% SR (Ts), 33.5% AL+ 66.5% SF (Te) 66.5%

SR+ 33.5% SF (T7), 66.5% SF+ 33.5% SR (Tg), 100% S|

AL: Atriplex leucoclada, SR: Seidlitzia rosmarinus, SF: Suaeda fruticose.

1. In vitro organic matter digestibility
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Table 2. Comparison of gas production (ml) and parameters of gas production of experimental diets in camel

Treat Time (hrs) Degradability parameters
2 4 6 8 10 12 24 48 72 96 a b a+h c

T, 0.0 129+116 350+142 558169 7.01+15 7.17+l5 1012+#174 214+19 282434 39.07°+37 0492027 732165 73.70° 0.0035:0.0012
T, 083040 2024090 2324090 350+1.12 3704115 380+1.15 395+115 4304120 560+1.34 848%188 142+0.19 17.05+0.87 185"  0.019+0.0053
T3 0.0 0294132 135+1.32 2344150 2904150 3024150 5.60+198 1674220 22964230 25654240 058+0.25 47.8+4.7 47.2°  0.0093+0.0014
T, 0.0 181+ 084 336+097 490+092 5874106 6.1+1.08 68+123 17.9+120 228+124 2854135 039019 52864516 533° 0.0078+0.001
Ts 0.0 1754134 533125 82+123 96+136 11224156 14324180 24.8+267 3330429 4134308 069+0.32 56.1#32 5687  0.013+0.0013
Te 123041 270:079 502104 6.05+1.08 6.3+128 646130 106+183 1964185 27.6+204 3243423 098+0.19 5464397 5557  0.009+0.0001
T, 0.0 156085 4.7£#1.27 7.02£15 8313 9.7+16 1024166 2254156 315+17 37.6°t22 065:0.26 6378454 644°  0.009+0.0012
Ts 0.0 154088 4.13£116 617+14 64+143 676145 14.23+195 256+25 348+240 4201426 051+022 67.7#345 67.7°  0.01+0.0008

Ty 0024116 2.18+142 49+155 645+15 80615  88+l5 0.3+183  10.93+205 30.9+24 3544237 105+0.28 726+1024 737°  0.0068+0.0013
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33.5% AL+ 66.5% SR (Ty), 100% AL (T,), 66.5% AL+ 33.5% SF (Ts), 66.5% AL+ 33.5% SR (T4), 100% SR (Ts), 33.5% AL+ 66.5% SF (T), 66.5%
SR+ 33.5% SF (T7), 66.5% SF+ 33.5% SR (Tsg), 100% SF (To).
AL: Atriplex leucoclada, SR: Seidlitzia rosmarinus, SF: Suaeda fruticose.
a: gas production from fast degradable fraction, b: gas production frome low degradable fraction, a+b: potentioal of gas production, c: gas production rate.
Mean within same column with different letters differ (P<0.05).
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Table 3. Apparent and true digestibility of organic matter (%), and estimation of ME and NEL (MJ/Kg DM) of
experimental diets in camel

Diets IVOMD;  IVOMD, OMD, OMD, IVOMTD; IVOMTD, IVOMTD; ME; ME, NEL, NEL,

T, 43.740.13% 47.35+0.16° 37.4+0.15% 41.740.17° 35.53+0.17° 38.73+0.23" 46.05+0.19" 3.5+0.02° 4.14+0.02° 1.42+0.07° 1.88+1.02°
T, 28.05+0.1° 29.75+0.16" 26.26+0.1° 27.98+0.16" 23.1+0.21' 25.15+0.18' 28.11+0.16' 2.8+0.015° 3.06+0.025° 0.94+0.01° 1.13+0.02°
T; 35.85+0.17" 40.0+0.19° 32.48+0.17" 36.7+0.19° 29.7+0.15" 32.5+0.14" 34.5+0.28" 3.240.026" 3.87+0.03° 1.42+0.02° 1.69+0.02¢
T, 36.16+0.1" 40.4+0.1° 325+0.11" 36.8£0.1° 33.5x0.159 35.3+0.1° 37.15+0.12° 3.23+0.02° 3.87+0.46° 1.24+0.011° 1.7+0.01°
Ts  45.8+0.15° 49.7+0.23° 39.8+0.16° 43.78+0.2° 49.5+0.19° 54.9+0.29° 60.7+0.22° 3.76+0.024% 4.36+0.035% 1.6+0.017% 2.03+0.025%
Te  39.9+0.15° 43.3+0.16° 355+0.16° 39.0+0.1° 34.8+0.21" 42.6+0.16° 46.25+0.18" 3.5+0.03°° 4.8+0.02° 1.46+0.02"° 1.83+0.01°
T, 44.7+0.14° 49.330.13" 38.6x0.15° 43.3+0.14" 36.620.26° 39.6x0.17° 46.2£0.19° 3.6+0.02° 4.3+0.02° 1.48+0.01° 1.98+0.01°
Ts  46.9+0.17° 51.240.2° 40.37+0.17° 44.7+0.22° 44.2+40.29" 50.7+0.24° 57.9+40.24° 3.7+0.026° 4.37+0.33° 1.57+0.02% 2.04+0.02°
Ty  43.5020.16° 47.05+0.17° 37.420.16° 41.5+0.2° 37.330.14° 43.8+0.19° 55.2+0.28° 3.5#0.02° 4.1#0.02° 1.42+0.01° 1.86+0.02°

Sl oske 5,0l wan bl IVOMD; wels VY (6 laaSs lej 5o (1979) Menke et al. &olee b sdibdlne JT 30k (50l pan colils IVOMD;
Menke & &olee b saisacule JT s0le (5,0l wan o8 OMD; 5 ods o iien (5,05 oloj 5o (1979) Menke et al. &slee b oobarwle
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IVOMD;: In vitro organic matter digestibility calculated as Menk et al. (1979) in 24 hrs. incubation time; IVOMD,: Calculated as Menk et al. (1979) in max gas
production time; OMD;: Organic matter digestibility calculated as Menke & Steingass (1988) in 24 hrs. incubation time; OMD: Calculated as Menke & Steingass
(1988) in max gas production time; IVOMTD. In vitro organic matter true digestibility in 24 hrs. incubation time; IVOMTD,: Calculated in max gas production
time; IVOMTD;. In vitro organic matter true digestibility in 96 hrs. incubation time; ME;. Metabolizable energy calculated as Menke & Steingass (1988) in 24 hrs.
incubation time; ME;: Calculated as Menke & Steingass (1988) in max gas production time; NEL,. Net energy lactation calculated as Menke & Steingass (1988)
in 24 hrs. incubation time; ME;: Calculated as Menke & Steingass (1988) in max gas production time.
33.5% AL+ 66.5% SR (Ty), 100% AL (T,), 66.5% AL+ 33.5% SF (Ts), 66.5% AL+ 33.5% SR (T4), 100% SR (Ts), 33.5% AL+ 66.5% SF (T), 66.5%
SR+ 33.5% SF (T7), 66.5% SF+ 33.5% SR (Tg), 100% SF (Ty).

AL: Atriplex leucoclada, SR: Seidlitzia rosmarinus, SF: Suaeda fruticose.
Mean within same column with different letters differ (P<0.05).
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Table 4. Apparent and true fermentable organic matter (mg), and gas production (ml) of experimental diets in camel

Diets AFOM; AFOM, AFOM; AFOM, TFOM, TFOM, GP24 GPmax GP96

T, 86.13+0.307 94.7+0.30° 74.8+0.319  835+0.34°  71.0+0.28° 77.540.217 4.3+0.17™ 9.1+0.19° 16.7+0.36°
T, 56.1+0.209 59.5+0.30" 52.5+0.309  55.9+0.33"  46.2+0.21' 50.320.28' 1.67+0.11" 3.6+0.18° 3.6+0.17"
Ts 71.7+0.34" 80.0+0.38° 64.9+0.35"  73.4+0.39°  50.4+0.12" 65.0+0.27" 2.4+0.20° 7.1+0.22° 10.8+0.239
T, 72.320.20° 80.7+0.20° 65.0£0.22"  73.620.20°  67.0+0.18° 70.7+0.169 2.9+0.12° 7.6+0.12° 12.140.13"
Ts 91.6+0.30° 99.4+0.50° 79.6+0.32°  87.520.50°  99.1#0.15*  109.8+0.24° 6.1+0.17° 10.5+0.26°  17.520.30°
Te 79.8+0.32° 86.6+0.30° 71.1#0.30°  78.0+0.33"  69.5+0.10" 85.3+0.25° 4.5+0.18° 8.4+0.18° 13.840.23°
T, 89.4+0.28° 98.620.27° 71.240.30°  86.620.27°  73.1+0.12° 79.3+0.27¢ 4.3+0.16b° 9.5+0.15" 16.0+0.20°
Ts 93.8+0.34° 102.5+0.43*  80.7+0.34  89.5+0.43°  88.4+0.31°  101.4+0.24° 6.0£0.19°  10.9+0.24°  17.8+0.25%
To 86.1+0.32° 94.13+0.35°  74.8+0.32°  82.9+0.40°  74.5+0.35° 87.7+0.29° 3.94+0.18° 8.4+0.20° 15.0+0.23°

b oaddmle 5,0l ass LB JT 8ol AFOM2 celus Y (5 )JaqSS ole; 5o (1979) Menke et al. doles b sdisdslone 5,0l yozs LB JT s0le AFOM;
oley 5o (1988) Menke & Steingass dolee b ooisnlne (5,0l ass BB JI s0le AFOMs 5 olgy aiin (6,105 ole; 4o (1979) Menke et al. &sles
S 8oke TFOM; 8 adgs ancioy (5,le55 oyloj 4o (1988) Menke & Steingass doles b ooiidnlne (5,0l y056 L8 I 8ole AFOM; wicles Y (5 )l0gSS
S8 GP24 5 0y aiin (5, ey, edins pSeslail i pess BB T sole TFOMy celus YE (6 )agSs loj 50 oo s pSojlasl i ass 8
el 47 (6l bb ey 5o 55 adgi GPI6 5 algs anig GPMAX (g laeSS el YF oyl 10 00l o)y
555 ol 2oy YY/O +adw adle  Soluw do)o £FI0 (T2) dudw ddle  Solw do)o Voo ((Tr) Ll as po £FI0 +asiw ddle  Soluw oo )0 YYD
FEID «(Te) Hoi ol oy FFIO +oub a8l Sl 0o )0 YVIO «(Ts) Lisl asyo Voo d(Ta) Lsl oo )0 YY/D +adw aBle  Solw as)yo £7/0 (T3)
(o) 55 ol duo ) Vo o(Tg) Ll oo YYIO + 55l ol w0 FEID o(T7) H5ds ol 3o )3 YYD + L) as j
(P<[+0) .\J)b 6)‘\)‘52.&;@ OO LS)LJ )Ja.\ )‘ OFe y2 5 Qw f.c Lthd)? Lgl)la LgL;\,i;L.a
AFOM;: Apparent fermentable organic matter calculated as Menk et al. (1979) in 24 hrs. incubation time; AFOM,: Calculated as Menk et al. (1979) in
max gas production time; AFOMj;: Calculated as Menke & Steingass (1988) in 24 hrs. incubation time; AFOM,: Calculated as Menke & Steingass
(1988) in max gas production time; TFOM;: True fermentable organic matter calculated in 24 hrs. incubation time; TFOM,: Calculated in max gas
production time; GP.4: Gas production in 24 hrs. incubation time; GPmax: Maximum gas production; GP96: Gas production in 96 hrs. incubation time.
33.5% AL+ 66.5% SR (T4), 100% AL (T,), 66.5% AL+ 33.5% SF (Ts), 66.5% AL+ 33.5% SR (T,), 100% SR (Ts), 33.5% AL+ 66.5% SF (Te), 66.5%
SR+ 33.5% SF (T+), 66.5% SF+ 33.5% SR (Ts), 100% SF (Ts).

AL: Atriplex leucoclada, SR: Seidlitzia rosmarinus, SF: Suaeda fruticose.
Mean within same column with different letters differ (P<0.05).
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Table 5. Production of voletail fatty acids (mmol), microbial biomass and microbial biomass efficiency of experimental diets
in camel

Diets SCFA (G) SCFA (M) Max BM, Max BM, BM E max BM; E max BM, E BM

T, 0.34+0.009° 0.36+0.008° 38.8+0.4 4050407 22.1+0.80° 0.50+0.007°  0.52+0.006°  0.24+0.014°
T, 0.025+0.004"  0.075+0.004" 37.5+0.4° 41.440.20° 37.5+0.40°  0.74+0.009°  0.82+0.005°  0.67+0.009%
Ts 0.20+0.005° 0.23+0.0059 355+0.48"  39.1+0.25¢ 27.240.51°  0.55+0.001°  0.60+0.005°  0.39+0.009°
Ta 0.23+0.003" 0.26+0.003" 37.1£0.26°  40.5:0.14" 27.2+0.29°  0.52+0.005"  0.57+0.003"  0.37+0.005°
Ts 0.36+0.007*  0.385+0.006*  53.6+0.57*  57.3+0.30° 38.1+0.66"°  0.49+0.007°  0.52+0.004°  0.31%0.008°
Tes 0.27+0.005° 0.30+0.005° 455+0.40° 48.7+0.25° 355+0.30° 0.53+0.006d° 0.57+0.004°  0.36+0.008%
Tz 0.32+0.005°  0.35+0.0045°  37.1+0.33°  40.5+0.23" 22.9+0.45°  0.47+0.006'  0.51+0.004'  0.25+0.007°
Ts 0.36+0.006% 0.39+0.005° 46.9+0.53" 51.3+0.28° 31.7+0.56°  0.46x0.007"  0.51+0.004"  0.27+0.007"
Ty 0.30:0.005" 0.33+0.005°  52.85+0.44* 54.9+0.25° 38.4+0.51° 0.60+0.006°  0.63+0.003°  0.35+0.007°
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SCFA(G): Short chain fatty acid calculated as Getachew et al. (2000); SCFA(M): Calculated as Makkar (2005); MaxBM;: Maximum microbial biomass
production in 24 hrs. incubation time; MaxBM,: Maximum microbial biomass production at max gas production time; BM: Microbial biomass production at end
of 96 hrs. incubation time; EMax BM;: Maximum microbial biomass production efficiency in 24 hrs. incubation time; EMax BM,: Maximum microbial biomass
production efficiency at max gas production time; EBM: Microbial biomass production efficiency at end of 96 hrs. incubation time;
33.5% AL+ 66.5% SR (T), 100% AL (T,), 66.5% AL+ 33.5% SF (Ts), 66.5% AL+ 33.5% SR (T4), 100% SR (Ts), 33.5% AL+ 66.5% SF (T), 66.5%
SR+ 33.5% SF (T7), 66.5% SF+ 33.5% SR (Tsg), 100% SF (To).
AL: Atriplex leucoclada, SR: Seidlitzia rosmarinus, SF: Suaeda fruticose.
Mean within same column with different letters differ (P<0.05).
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Table 6. Camel rumen ammonia nitrogen concentration (mg/100ml) and its process in different incubation times of
experimental diets

Incubation time (hrs.)

Diets 2 4 6 8 10 12 24 48 72 96 Mean
T, 12.4+0.38° 12.8+0.43° 12.5+0.30° 14.8+0.25° 13.6+0.82" 12.6+1.02° 13.6+0.4" 16.03+0.27° 15.7+1.75" 16.8+0.35% 14.04°
T, 16.0+0.5 16.7+0.70° 17.5+0.3° 15.8+0.27" 15.3+0.85' 11.9+0.84% 16.7+1.4° 20.7+0.9° 18.4+0.6° 19.2+0.4° 16.9b°
T; 14.7+15° 18.8+1.1° 19.2+0.3° 16.9+1.17® 13.5+1.15° 15.1+1.4° 11.5+0.8% 13.16+0.46* 17.15+1.5° 17.8+2.1° 15.7°
T, 10.7#0.5' 12.6+0.26" 16.8+0.3° 14.4+1.5% 14.8+0.96" 15.5+0.8" 16.0+0.4° 18.5+1.28* 17.6+0.8° 17.7+0.97° 15.5°
Ts 18.840.8" 18.5+0.50% 17.1+0.3° 19.6+1.15° 14.3#0.2" 12.7+0.3° 16.5#0.2° 19.9+1.8° 22.6+0.4* 20.3+0.6° 17.5%
Te 11.940.14° 12.1+0.24° 11.8+0.3° 11.1+0.17% 11.3+0.1% 12.1+0.7° 10.7+0.13° 11.7+0.25° 14.3+0.4° 15.2+0.24* 12.2
T, 17.2+1.0° 155+1.8° 13.8+0.3° 16.1#0.90° 15.5+0.3° 14.1+0.6° 12.8+0.4" 19.7+1.1° 21.9+0.4* 21.3+1.6* 16.3*
Tg 20.1+0.90° 15.3+0.40" 16.8+0.3° 21.0+0.80° 18.8+1.5° 20.0+0.65° 15.4+0.34" 17.7+0.8° 17.5+0.68% 19.4+1.1™ 17.8%
Ty 17.940.70° 17.5+0.40° 17.5+0.3° 16.2+0.76° 13.5+1.0" 12.1+0.3° 14.4+0.5° 13.0£0.25° 20.8+0.5° 19.1+1.3° 15.8°
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33.5% AL+ 66.5% SR (T1), 100% AL (T>), 66.5% AL+ 33.5% SF (Ts), 66.5% AL+ 33.5% SR (T4), 100% SR (Ts), 33.5% AL+ 66.5% SF (Ts), 66.5%
SR+ 33.5% SF (T7), 66.5% SF+ 33.5% SR (Tg), 100% SF (Ty).

AL: Atriplex leucoclada, SR: Seidlitzia rosmarinus, SF: Suaeda fruticose.
Mean within same row with different letters differ (P<0.05).

Mean within last column with different letters differ (P<0.05).



Yy VWAV s o) 5 )les FA 5,50 ooyl oals psle

A S 0> (pl 50 (29,500 595wk adg
p.‘..f |M f“""‘“""?“" )i:.) ‘_;L(z:o).:.?-

Lon )0 Sligel (159,05 S5 @ 2l &g,
Sy ol Ll Wiy aiiles (cwyp 9550 sloe s
o)l Jleixl ()l ¥ el 5l La\'j o8
Celo 5l po T Bole &z alidl s a0 s
aS oyl vezg Jlaiml opl 1p) alls (6,0 YY
@950 Sl (a3 1 29,500 03958 5 (2
0 Adgi (Lo yiawo BB (e dlge yads r:LoJ cde @)
Slge L3255l 6 AeSd 40 099 Sligel Lol
5 e 85 355 0 w55 las 5T o 55 5 S5
..))yo ‘OJ.;Lo.ﬂ.éL‘: 9 ..)9,‘.,;‘541 cL..o.iw S)‘ﬁb UJD' U—‘
(Leng, 1990) »,.5 o I8 ¢y luil> 55 oolaul

& S Ao

OLSl olS a5 58 (6 S Al i Gl JS
088 S o kg w0 (nye Ts 852 5
9o b Gol& 55 T bpz GlugiSen JB 55
Gl oBauo b 0g2g ol b cciilad oadoly 6
Gl e sladss lalail wlsiy oS (o5 e sLo
S oy el ol GSee il anals YU
oy YYIO +oLil aeys £EIO Glixl b oS5
YYIO + 555 olws duo s FEIO sl L L g 0 ol
Solw sl 4 aseye £EIO lala sl ws e
bex by plsa ol gl Sl sk dile
RERNE PRI TN

REFERENCES

SOl GRS )4 S aBle (Sal olS
e Sl g e BB i J) Sl Gl
OJsr Mlsl Sl QLA L i o oad wlgs
Ol casl (e g 05ls sl ol L lucen  SLige
8350 9 (29,500 8595 YL g5 (go9a> b wlg
RVETERRVE NPT IR ON B K g R PRI T (W,
olS yo Slisel 0isrs s g Yo wles
ConS 4 oliwl b lgi ced 1) uan aBle Sl
25 05 a2y pass BB ool b 5 o1 (s
ol K0 olF g0 caa Slailey Shop ol oyl
2 a5 BB i ST solo g 00g ol (0tig
7y Joio (nl Ceslooyez K00 5l oml 56 o
dgaS e 4y olS pl 5l ealolyl 50 aS ols
Lo po ol 05 e g ey B 555
S ekl iy S0 leds el oad azsll
FE i a0 s eadoll iz gl
cols Byo o] Gigre Joles olyen dy oyiwd
4 Sligel 039y olile 5wl ond (05,50 8353
anlil lasee 0 uypws BB (65, 0geS e
sl oad
Qo,0 YY/O + 98 olew dusyo #7/0) Tg 6,0
O39r M Ol 0wl (b dBle (Selo
Sroyz & Cund o px nl Jg cutlo 1) (Shigal
5 AL 2aSee ady eoil plal asle Koo
899> B ez B b 8ol g PR yioren
Slp ) s o W el il b lees

1.

Al-Masri, M. R. (1998). Yield and nutritive value of vetch (Vicia sativa) — barley (Hordeum vulgare)
forage under different harvesting regimens. Tropical Grasslands, 32, 201-206.

Al-Masri, M. R. (1999). In vitro digestible energy of some agricultural residues an influenced by
Al-Masri, M. R. (2001). Changes in biogas production due to different ratios of animal and

AL-Masri, M. R. (2003). An in vitro evaluation of some unconventional ruminant feeds in terms of
the organic matter digestibility, energy and microbial biomass. Tropical Animal Health and

Beever, D. E. (1993). Ruminal animal production from forages-present position and future

Blummel, M. & @rskov, E. R. (1993). Comparison of gas production and nylon bag degradability of
roughages in predicting feed intake in cattle. Animal Feed Science and Technology, 40, 109-119.

2.
gamma irradiation and sodium hydroxide. Applied Radiation and Isotopes, 50, 295-301.
3.
agricultural waste. Bioresource Technology, 77, 97-100.
4,
Production, 35, 155-167.
5.
opportunities. In: M.J. Baker(Ed), Grassland for our World. (p. 158) SIR publishing.
6.
7.

Blummel, M. (1994). Relationship between kinetics of storer fermentation as described by the
Hohenheim in vitro gas production test and voluntary feed intake of 54 cereal storers. Ph.D Thesis.
Hohenheim University, Germany.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

ETSIT u&wmjwwb L,;:..,S)Ejdol).é.ll &Lu‘)l :Q‘)Liwjgl.éﬁl Y

Blummel, M., Makkar, H. P. S. & Becker, K. (1997). In vitro gas production: a technique revisited.
Journal of Animal Physiology and Animal Nutrition, 77, 24-34.

Broderick, G. A. & Kang, J. H. (1980). Automated simultaneous determination of ammonia and total
amino acids in ruminal fluid and in vitro media. Journal of Dairy Science, 63, 64—75.

Danesh Mesgaran, M., Riasi, A. & Stem, M. D. (2004). Chemical composition and in vitro and in
situ protein digestibility of some halophytes located in central Iran. In: British Society of Animal
Science, 22-24 Mar, York University, York, UK., p. 242.

Dryhurst, N. & Wood, C. D. (1998). The effect of nitrogen source and concentration on in vitro gas
production using rumen micro-organisms. Animal Feed Science and Technology, 71, 131-143.

El Shaer, H. M. (2010). HalopHytes and salt-tolerant plants as potential forage for ruminants in the
near east region. A Review. Small Ruminant Research, 91, 3-12.

Erdman, R. A., Proctor, G. H. & Vandersall, J. H. (1986). Effect of rumen ammonia concentration on
in situ rate and extent of digestion of feed stuffs. Journal of Dairy Science, 69, 2312-2320.

Getachew, G., Blummel, M., Makkar, H. P. S. & Becker, K. (1998a). In vitro gas measuring techniques
for assessment of nutritional quality of feeds: a review. Animal Feed Science and Technology, 72,
261-281.

Getachew, G., Makkar, H. P. S. & Becker, K. (1998b). The in vitro gas coupled with ammonia
measurement for evaluation of nitrogen degradability in low quality roughages using incubation
medium of different buffering capacity. Journal of the Science of Food and Agriculture, 77, 87-95.
Getachew, G., Makkar, H. P. S. & Becker, K. (2000). Stoichiometric relationship between short
chain fatty acid and in vitro gas production in presence and absence of polyethylene glycol for tannin
containing browses, EAAP Satellite Symposium, Gas production: fermentation Kinetics for feed
evaluation and to assess microbial activity, 18-19 August, Wageningen, The Netherlands.

Gomez, C. D., Al- Masri, M. R., Steinberg, W. & Abel, H. J. (1998). Effect of varying hay/ barley
proportions on microbial biotin metabolism in the rumen-stimulating-techniqgue RUSITEC. In:
Proceedings of Society of Nutrition Physiology, vol. 7, DLG-Verlag, Germany.

Haddi, M. L., Filacorda, S., Meniai, K., Rollin, F. & Susmel, P. (2003). In vitro fermentation Kinetics
of some halophyte shrubs sampled at three stages of maturity. Animal Feed Science and Technology,
104, 215-225.

Hamilton, J. A. & Webster, M. E. D. (1987). Food intake, water intake, urine output, growth rate and
wool growth of lambs accustomed to high or low intake of sodium chloride. Australian
Journal of Agricultural Research, 37, 187-194.

Hristov, A. N., McAllister, T. A., Van Herk, F. H., Cheng, K. J., Newbold, C. J. & Cheeke, P. R.
(1999). Effect of Yucca schidigera on ruminal fermentation and nutrient digestion in heifers. Journal
of Animal Science 77, 2554-2563.

Hume, I. D., Moir, R. G. & Somers, M. (1970). Synthesis of microbial protein in the rumen. I.
Influence of the level of nitrogen intake. Australian Journal of Agricultural Research, 21, 283-296.
Le Houerou, H. N. (1993). Salt tolerant plants for the arid regions of the Mediterranean iso-climatic
zone. In: Leith, H., EI-Masoom, A.(Eds.), Towards the Rational Use Of high Salinity Tolerant
Plants. Kluwer Academic Publications, Dordrecht, The Netherlands, pp. 405-411.

Leng, R. A. (1990). Factors affecting the utilization of ‘‘Poor-Quality’’ forages by ruminants
particularly under tropical conditions. Nutrition Research Reviews, 3, 277-303.

Makkar, H. P. S. (2005). In vitro gas methods for evaluation of feeds containing phytochemicals.
Animal Feed Science and Technology, 123, 291-302.

Masters, D. G., Norman, H. C. & Dynes, R. A. (2001). Opportunity and limitations for animal
production from saline land. Asian Australasian Journal of Animal Sciences, 14, 199-211.

Menke, K. H. & Steingass, H. (1988). Estimation of the energetic feed value obtained from chemical
analysis and gas production using rumen fluid. Animal Research Development, 28, 7-55.

Menke, K. H., Raab, L., Salewski, A., Steingass, H., Fritz, D. & Schneider, W. (1979). The estimation of
the digestibility and metabolisable energy content of ruminant feeding stuffs from the gas production
when they are incubated with rumen liquor. Journal of Agricultural Science, 93, 217-222.

Minson, D. J. (1982). Effect of chemical composition of feed digestibility and metabolizable energy.
Nutrition Abstract Review, Series B, 52, 592-615.

Nsahlai, 1. V., Siaw, D. E. K. & Osuji, P. O. (1994). The relationships between gas production and
chemical composition of 23 browses of the genus Sesbania. Journal of the Science of Food and
Agriculture, 65, 13-20.

@rskov, E.R & McDonald, 1. (1979). The estimation of protein degradability in the rumen from
incubation measurements weighted according to rate of passage. Journal of Agricultural Science, 92,
499-503.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiS5tXjua3QAhUIrxoKHQ_hBbkQFggfMAA&url=http%3A%2F%2Fwww.journalofdairyscience.org%2F&usg=AFQjCNEnG5brrpmP4SHx5ijGZ9Pb0_zBmg&bvm=bv.138493631,d.d2s

Yo

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

VWAV s o) 5 )les FA 5,50 ooyl oals psle

Rossi, R., Del Prete, E., Rokitzky, J. & Scharrer, E. (1998). Effect of high NaCl diet on eating and
drinking patterns in Pygmy goats. Physiology & Behavior, 63, 601-604.

Russell, J. B., O'Connor, J. D., Fox, D. G., Van Soest, P. J. & Sniffen, C. J. (1992). A net
carbohydrate and protein system for evaluating cattle diets. 1. Ruminal fermentation. Journal of
Animal Science, 70, 3551-3561.

Salem, A. Z. M., Salem, M. Z. M., El-Adawy, M. M. & Raobinson, P. H. (2006). Nutritive evaluations
of some browse tree foliages during the dry season: secondary compounds, feed intake and in vivo
digestibility in sheep and goats. Animal Feed Science and Technology, 127, 251-267.

Samiullah, S. & Asghari Bano, B. (2011). Physiological and biochemical analysis of the elected
halophytes of district Mardan, Pakistan. International Journal of Bioscience, Biochemistry and
Bioinformatics, 1(4), 239-243.

Sommart, K., Parker, D. S., Rowlinson, P. & Wanapat, M. (2000). Fermentation characteristics and
microbial protein synthesis in an in vitro system using cassava, rice straw and dried ruzi grass as
substrates. Asian-Australian Journal Animal Science, 13, 1084-1093.

Stern, M. D., Bach, A. & Calsamiglia, S. (2006). New concepts in protein nutrition of ruminants. In:
21% Annual Southwest Nutrition and Management Conference, 23-24 Feb., Tempe, AZ - 45
Theodorou, M. K., Williams, B. A., Dhanoa, M. S., McAllan A.B. & France, J. (1994). A simple gas
production method using a pressure transducer to determine the fermentation kinetics of ruminant
feeds. Animal Feed Science and Technology, 48, 7185-197.

Van Soest, P. J., Robertson, J. B. & Lewis, B. A. (1991). Methods for dietary fiber, neutral detergent
fiber, and non-starch polysaccharides in relation to animal nutrition, Journal of Dairy Science, 74,
3583-3597.

Van Soest, P. J. (1994). Nutritional Ecology of the Ruminant. (2" ed.). Comstock Publishing
Associates, Cornell University Press, Ithaca/NY, USA.

Weber, D. J., Ansari, R., Gul, B. & Ajmalkhan, M. (2007). Potential of halophytes as source of
edible oil. Journal of Arid Environments, 68, 315-321.

Williams, A. G. & Withers, S. E. (1991). Effect of ciliate protozoa on the activity of polysaccharide-
degrading enzymes and fibre breakdown in the rumen ecosystem. Journal of Applied Microbiology,
70, 144-155.

Wina, E., Muetzel, S. & Becker, K. (2005). The Impact of Saponins or Saponin-Containing Plant
Materials on Ruminant Productions, A Review. Journal of Agricultural and Food Chemistry, 53,
8093-8105.


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiS5tXjua3QAhUIrxoKHQ_hBbkQFggfMAA&url=http%3A%2F%2Fwww.journalofdairyscience.org%2F&usg=AFQjCNEnG5brrpmP4SHx5ijGZ9Pb0_zBmg&bvm=bv.138493631,d.d2s

