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Table 1- Chemical composition of cultivar and lines in comparison with their parents (% of DM)*

ol o8, Josle P (1S9 ok o)l Pobwson 86 ok o)l5
Cultivar/Line (OM) (CP) (NDF) (ADF)
)-"Fdlﬁ » a a

7.32 10. 25.7 7.
Valfajr Barley 973 095 >-10 %0
Cuddg) g b b

T . 24, 7.2

Roddasht Barley %.78 9.5 33 >
by Sle 3 lsbil Byl
SEM 0.11 0.12 1.20 0.69
Orehs 45 o5 96.34 15.54 56.67 51.33
Varamin cottonseed
e oY 96.27 16.59 57.67 53.00
Cottonseed line
by Sle 3, lsbil Byl
SEM 0.13 0.36 3.15 2.95
o) 5,5 97.38 16.48 50.33 39.33
Zarghan safflower
s 97.66 17.76 50.50 40.25
Safflower line
LoSilen 3wl 0.08 0.26 1.36 3.81

SEM

YMeans within same column with different superscripts differ (P<0.05).
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Table 2- Gas production of cultivar and mutant line in comparison with their parents in different time of
incubation (ml)*

s gl el

ofes Incubation Hours

Cultivar/Line 5 Z 6 12 24 48 72 96
A

2 o2 563 1053 16.25 22.47° 32.85° 5259 6593 7154 73.85
Valfajr Barley

Cuddg) 2 5.69 10.79 17.54 25.28% 36.75° 54,14 65.35 69.98 71.77

Roddasht Barley

1 Sle 3kl ol yz] 0.29 0.39 0.49

0.66 0.62 0.97 1.00 0.93 0.88

SEM
"M‘”MM 6.13 10.03 12.82 14.26 15.20 17.25 19.65 20.83 21.47
Varamin cottonseed
MMJV 5.84 9.39 12.35 13.79 15.02 17.37 19.68 20.65 21.12
Cottonseed line
LSQE‘.)’;IL'N)‘MM Sy 0.17 0.31 0.42 0.50 0.59 0.42 0.41 0.44 0.52
o S8 346 640 865 1000 1135 1487 1654 1658  16.61
Zarghan safflower
S5, Y

. 3.34 6.07 8.42 9.89 11.18 14.79 16.87 17.07 17.28
Safflower line
Losbe bl Sl g0 015 043 014 018 041 040 039 046

SEM
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YMeans within same column with different superscripts differ (P<0.05).
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Table 3- Gas production parameters, digestible organic matter, volatile fatty acids and metabolisable energy of
cultivar and mutants lines incomarison with their parents

B Ay LELM-?‘J:W‘P s L Jﬁ)&") Mf}“’ 35 Jsoisee) b ooy (slaipul
o (oo o T
Cultivar/Line P Igﬁwsztaltte? ?(;(g);)amc Metéarl?g:;z/able Volatile fatty acid
1/2 DM
b(ml) C (ml/h) (Mi/kg DM) (mmol/200 mg DM)
iy o> b
74.64 .04 N 4 1.
Valfajr Barley 6 0.046 63.78 943 59
Cuddgy o a
71. .054 4.7 . 1.64
Roddasht Barley 8 005 64.79 963 6
by Sle 3, lsbil Byl <
SEM 1.06 0.01 0.70 0.13 0.02
Ores 452 0 1969  0.160 38.63 4.70 0.47
Varamin cottonseed
a2 o9 Y 1979 0.0149 38.80 473 0.47
Cottonseed
by Sle 3l Byl
SEM 0.46 0.01 0.36 0.07 0.01
o S8 1643  0.115 36.99 4.39 0.36
Zarghan safflower
ey 1691  0.104 37.04 4.40 0.38
Safflower line
oSl 35l 3 044 <001 0.29 0.06 0.01

SEM

(P<0.08) sl o o gime BT sl it b g b o, yo (slopSibes

YMeans within same column with different superscripts differ (P<0.05).
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Figure 1- Protein electrophoresis of seed protein of
cultivar and mutant line in comparison with their
parents. M- Standard, 1- Varamin cottonseed, 2-
Cottonseed line, 3-Roddasht barley, 4-Valfajr barley, 5-
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Introduction By the end of the fourth development plan, annual grain shortages and protein meal for animal
feed were 807 and 795 thousand tones, respectively. In the first nine months of 2014, an average of 1187 and
1865 thousand tons of protein meals were imported to the country. In recent years, due to the lack of water,
salinity of water and soils, crop production has shown a significant decline. So, one of the suggestions in this
regards is creation of new varieties with properties of higher production and resistant to environmental stresses.
Fortunately, a lot of efforts in the country and especially in Nuclear Science and Technology Research Institute
have been down for introducing different varieties of crop which is resistant against environmental stress. In
most of these studies gamma ray has been used as a mutagenesis to create the lines and new varieties. Part of this
research has led to introduce of the barley cultivar, Roddasht, and some lines of safflower, cottonseed and other
crop species. Unfortunately, nutritional and digestive value of seed of these new cultivar and lines are not known
for animals in line with their introduction. The aim of this study was to test the chemical composition,
fermentation characteristic, digestible organic matter, metabolisable energy, VFA production and protein
properties of barley (variety Roddasht) and mutant lines of safflower and cottonseed.

Materials and Methods Cultivar of barley (Roddasht) and mutant lines of cottonseed and safflower were
grown at research field of Nuclear Agriculture Research School. These cultivar and mutant lines were achieved
via mutation breeding process of their parent's cultivare (i.e. Valfajr (Barley), Varamin (Cotton) and Zarghan
(Safflower), respectively). A 1 kg sample (seed) of each was used in this study. All samples were ground through
2 mm screen (Retsch Cutting Mill, Retschmule, Germany) and used for subsequent analyses. The samples were
analyzed in duplicate for crude protein (CP; Kjeltel auto 1300, Foss, Denmark), and organic matter (OM).
Neutral detergent fiber (NDF) and acid detergent fiber were determined. Gas production (GP) test was
performed. Approximately 200 mg of dry matter (DM) of each treatment was placed in 100 ml syringes (four
replicates) and 30 ml of incubation medium was then added to them. Gas production (GP) test was performed for
three consecutive weeks. Rumen fluid was collected from the three cannulated sheep and squeezed through four
layers of cheese cloth. Gas production was measured at 2, 4, 6, 8, 12, 24, 48, 72 and 96 h and a set of appropriate
blanks was included. Gas produced from each treatment was calculated by subtracting the produced gas form gas
produced in a control blank. Metabolisable energy, digestible organic matter and volatile fatty acids were
estimated via available equations. Protein of seeds was extracted using Tris-HCI method. Extracted proteins
were run on SDS-Pages and the protein lanes were stained with coomassie blue dye.

Results and Discussion No significant differences were observed in chemical composition of mutant lines of
cottonseed and safflower compared to their parental lines. Barley cultivar, Roddasht, had a lower (P<0.01) OM
and CP compared to Valfajr. There were no significant differences of NDF and ADF between barley cultivars.
Roddasht cultivar had a higher (P<0.01) volume of produced gas at 8 and 12 h of incubation in comparison with
Valfajr. Valfajr barley had a lower (P<0.01) rate of fermentation than Roddasht. There were no significant
differences of produced gas volume and rate between safflower and cottonseed cultivars compared to their
mutants. There were no differences of digestible organic matter, volatile fatty acids and metabolisable energy of
cultivar and mutants lines in comparison with their parents. Study of seed proteins by SDS-Page of barley,
cottonseed and safflower didn’t show any differences between parents and their mutants.

Conclusion Among studied cultivars and lines of barley, cottonseed and safflower the mutant of Roddasht
had a lower OM and CP compared to Valfajr. The rapid rate of fermentation of Roddasht cultivar could
contributes to some nutritional and health problems such as acidosis in ruminants. It can be concluded that barley
cultivar, Valfajr, with higher content of crude protein and lower rate of fermentation might be recommended in
ruminant feeding. No significant differences were observed in chemical composition and fermentation properties
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of mutant lines of cottonseed and safflower compared to their parental lines.

Keywords: Chemical Composition, Gas production, Roddasht Barley, Varamin Cottonseed, Zarghan
Safflower.



