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1. National Research Council
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Table 1. Chemical composition of feed ingredient and basal diet

o dbs ; e
e Bie L s e (&.b’-a:b-w):wﬂ)eﬁ;lkl
f ~”  Barely Barely . .
Basal Wheat Soybean grain  sraw Alfalfa Feed Ingrediant (as % of Dry Matter)
diet bran meal hay
(.Lp))) S osle
9320 89.1  91.00 91.00 9523  93.1
Dry Matter (%)
(doy) ot s
1330 165 4400 113 441 145 He0 7 oo
Crude Protein (%)
"SS5 ke LG g5,
218 250 3.1 300 15 2.1 (055 2 SIS e o
Metabolizable Energy (Mcal/Kg)
it osle S5 oy gl LUl
3220 4600  9.00 2086 775 4386 ( o) (5 eyt sl 03 ol S
Neutral Detergent Fiber (% of Dry Matter )
(i osle | ol g Ll
2031 1300 600  7.00 5300 32.56 (St o3le o) Sl sy Jlme 52 sl S
Acid detergent fiber (% of Dry Matter )
(J.p):)(,._w.ls
2.03  0.05 028  0.063 0.06 1.8 ’
Calcium (%)
024 024 0.70 038 007 019 (o) A
Phosphorus (%)
| -l
3243 47189 7442 47192 7826 492.48 (o) o
Iron (ppm)
| Sy
265 1870 1674 1882 715  20.13 <C_J‘d‘)°”
Zinc (ppm)
|
709 290 2.87 2.8 520 1555 (Fl) o
Copper (ppm)
0.06 (floes) e
Selenium (ppm)
1.61 (o) 025

Chromium (ppm)

rl_ad; S (des s V/0) r.k;f e (Ao )3 V) L g dleS (o553 VAT ) g dils (s 3 YA) 5o olS (s )5 £Y) a5y 165l asls 0 =)

el 0 3550 (V2 0V) NRC Ul 5l oslizad i &S ol K25t o3l 0 S kS 0 6 JSKs alil e slie JB (6551 =Y sl (Ao +/1)

1. Basal diet contains: Alfalfa hay (42%), Barely straw (28%), Barely grain (19.20%), Soybean meal (3%), Wheat
Bran (7.5%), NaCl (0.3%); 2. Metabolizable energy as Mcal/Kg was estimated by using NRC (2007).
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Table 2. The basic extender ingredients to store ram semen in chilled condition at 4°C

il shen Vv 53) e oS 5
Amount (in 100 ml) Composition
2.71 Tris (9) () 5
1.00 Fructose () ¢(¢5) 5555,
14 Citric Acid (g) (9 < 2 2l
100000 Penicilin (IU) «( Ul o a19) b
100000 Streptomycin (Hg) (o5 5,5) oo s 2l
20

Egg YOIk (%) «(4w)2) 0 055 o33

Osmolarity: 320 milliosmole per liter pH=7.00
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1. Total Motility

2. Progresive Motlility

3. Velocity in Curvilinear Line: VCL
4. Velocity in Straight Line: VSL

5. Velocity in Straight Line: VSL

6. Straightness: STR
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Table 3. Viability, membrane integrity, abnormal morphology and CASA detected parameters in sperm
cells stored at 4°C*

STR VAP VSL VCL PM TM  abMOR HOST  Viab b Jele
(%) (umfs)  (um/s)  (umis) (%) (%) (%) (%) (%) Factors
Selenium (ppm) (el g ) psibe 7,
6745 66.70 4694  166.71 5143 9147 1173 78.81° 88.32 0 j}
6785 6493 3896 16668 51.83 90.35  11.78  79.67°  88.66 600 JL
1.30 181 3.15 5.45 227  0.83 0.03 0.22 0.23 SEM <
0.83  0.49 0.07 0.96 090  0.34 0.23 0.01 0.30 P Value
Chromium (ppm) (el ss) ¢35
68.43 6595 4015 16655 533  90.97  11.72  78.72° 86.47° 0 ™
66.87 6567 4575  166.88 4995 9085  11.79  79.76°  90.50% 1000 j]
130 181 3.15 5.45 227  0.83 0.03 0.22 0.38 SEM %
040 091 0.21 0.96 030 091 0.17 0.01 0.01 P Value
Time (h) «(cell) ol
6425 77.15° 51.71*  186.22° 4925 96.04% 11.81  8572° 95098 0 ™
68.87 77.18% 46.45*° 172,70 5570 93.33* 1178  81.26° 92.89° 24 j}
68.91 61.44° 40.72® 154.18" 53.08 89.25° 1173  76.70° 86.39° 48 3
68.58 53.48° 3273 15379 4850 85.04° 11.70  73.28%  78.68" 72
185 255 4.04 7.71 321 118 0.04 0.32 0.32 SEM
023 001 0.03 0.01 036  0.05 0.43 0.01 0.01 P Value

SexCr intraction ¢ SexCr _.s 5

68.62 67.21 48.02 166.58  53.87 92.12 11.65°  78.76"  85.93° SepxCry

66.29 66.18  32.29 16653 5275 89.83  11.81° 7868" 87.01° SegooxCryg _:;
68.25 6469  45.86 166.94  49.00 9083  11.80° 78.86° 90.71° SepxCrigoo N
6745 65.17 45.63 166.83  50.91 90.87 11.77%  80.67%  90.30°  SeggoXCrigno é
1.85 2.55 4.40 7.71 3.21 1.18 0.04 0.32 0.53 SEM ‘:1\
0.67 0.76 0.08 0.99 0.63 0.32 0.04 0.01 0.02 P Value
SexT intraction SexT _.s 5

64.58 7822 5145 188.72 4850 95.91 11.76 86.03  96.00 SepxTy

68.25 7203  52.05 173.10  55.08 93.50 11.73 80.71 92.92 SegXTy _
69.33 64.69 48.73 158.64 54.66  90.66 11.70 75.66 85.84 SepxTyg ;
67.66 51.84 35.53 146.79 4750  85.83 11.72 72.85 78.42 Sepx T, >
6391 76.09 5194 183.74  50.00 96.16 11.86 8543 9597 Sego0xTo 3&
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CrxT intraction «CrxT _.s 5

244 348 608 1024 430 158 006 051 0.90 SEM
095 061 057 074 093 079 071 011 0.66 P Value
65.91 78.12 55.03 183.72 5291 9566 11.88 85.86° 9573° CroxTo
68.66 59.68 39.46 169.42 5466 9250 11.71 8056° 92.37° CroxTa  _
69.83 62.09 3624 15150 55.00 89.66 11.74 75.44% 84.14° CroxTag 5
69.33 55.00 29.94 16159 50.66 86.08 11.66 73.03° 73.64° CroxTy,
62.58 76.19 4840 188.73 4558 9641 11.83 8559 96.24° Cri000%To ?ﬁ
69.08 7376 5348 17599 56.75 9416 11.85 8196° 93.41° CrioooxTas 5
68.00 60.79 4519 156.86 51.16 88.83 11.72 77.97° 88.64° CrieoxTss
67.83 51.96 35.92 14598 46.33 84.00 11.76 7353° 83.73° Cli000XT72
243 347 625 1028 426 151 0.06  0.49 0.53 SEM
091 066 040 070 077 068 061  0.05 0.01 P Value
SexCrxT intraction ‘SexCrxT ¢ s .S 5
65.16 80.17 5274 191.33 50.83 96.16 11.66 86.99° 96.22° SeoxCroxTo
66.66 76.07 56.26 176.11 5500 95.16 11.91 84.73° 9523 SegooXCroxTo
64.00 76.027 49.16 186.08 49.16 9566 11.86 85.02° 9578% SeoxCriggo XTo
61.16 76.11 47.68 191.38 4500 97.16 11.80 86.15® 96.07° SegpoXCrigeo XTo
69.33 6894 51.16 166.03 56.66 93.00 11.62 8059 92.03° SeoxCro xTos
68.00 6824 2768 172.80 5266 92.00 11.80 8053 92.73° Seg00XCro XToy ;
67.16 7512 5294 180.16 5350 94.00 1.84 80.82% 93.83™ Seo/Cripoo /T2s
71.00 7240 5404 17181 6000 9433 1186 83.09° 93.01° Ses00/Criooo X T2s &
70.66 63.70 47.79 15299 56.33 9166 11.69 74.65" 82.46' SeoxCro xTyg ;:
69.00 60.49 2470 150.00 53.66 87.66 11.80 76.23°" 85.83° Seg00XCro X Tug <
68.00 6569 4969 16392 53.00 89.66 172 76.68° 89.41° SeoxCriogo XTag 3
68.00 55.89 40.71 149.80 49.33 88.00 11.72 79.26° 87.87¢ Ses00XCrio00X Tag
69.33 56.05 39.36 15596 51.66 87.66 11.63 72.80% 73.03° SeoxCro xT7,
69.33 53.96 2052 147.73 49.66 8450 11.69 73.25¢% 74.27° SegeoXCroxT72
66.00 47.64 31.69 137.62 4333 84.00 11.82 72.90° 83.82f SepxCrioooXT72
66.69 56.28 40.15 154.35 4933 84.00 11.69 74.16° 83.92f Ses00XCriooo X T72
369 511 881 1543 643 235 0.09 064 0.64 SEM
081 065 059 083 079 099 087 002 0.02 P Value

(L5 2be) PM S b)) TM (b b w5 ) AMOR (S golsn 255 <) HOST (Sleos) Viab

(oS5 033 Jadiiis Jlas 0130) STR ((fla s 53 o) VAP (s s 53 o) VSL oot s 53 o VCL

sl Ao y3 0 cla.wﬁ)\:&;u bl sl saas Ol iso a3 Ot e Sogline Oy (LSl 5kl Gl >sil) SEM
1. Viab (viability), HOST (Hyposmotic soweling test), abMOR (abnormal morphology), Total motility (TM),
Progresive motility (PM), Velocity in Curvilinear Line (VCL), Velocity in Straight Line (VSL), Velocity in
Average Path (VAP), Straightness (STR), SEM (standard error of means). Different letters in each column and
each part show statistically significant difference at 5%.
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Abstract
Background and objective: Some previous researches have shown that dietary
supplementation with some vitamins and trace elements can increase the ability of animals
semen preservation during liquid storage or freezing. Therefore, the aim of this study was to
investigate the effect of dietary supplementation of organic selenium and chromium on ram
semen quality during liquid storage at 4°C.

Material and methods: Numbers of 16 Mehraban rams, with ages ranging from 2-4 years and
69.75 £ 10.44 kg average body weight, were divided into four groups of four and were fed by a
basal diet consist of 70% forage and 30% concentrate. The experimental design was 2 x 2 x 4
factorial experiment based on randomized complete block design. The experiment lasted for 60
days. In this experiment, three factors were including selenium at two levels (0 and 600
pg/day/ram selenium as yeast-selenium), chromium at 2 levels (0 and 1000 pg/day/ram
chromium as chromium-methionin) and time at 4 levels (0, 24, 48 and 72 hours after storage).
Chromium was fed to rams using edible capsule shells and also selenium by drencher after
dissolving in distilled water. In the last three weeks of the experiment, semen samples were
collected three times. Semen samples after collection was diluted with tirs-egg yolk base
extender and stored at 4°C for 72 h. Sperm cells viability, membrane integrity, abnormal
morphology, total motility and progressive motility and some motion parameters is detected by
computer-assisted sperm analysis at 0, 24, 48, and 72 hours after storage.

Results: The effects of chromium, time and their interaction and also selenium x chromium
interaction, selenium x chromium x time interaction were significant for sperm viability and
membrane integrity (P<0.05). The effect of selenium and selenium x chromium interaction was
not significant for viability (P>0.05) but, the effect of chromium, selenium and time and also
their interaction for membrane integrity was significant (P<0.05). The viability reduced over
time significantly (P<0.05) and sperm viability in rams receiving the diet contained 1000 pg
chromium, was higher than diet without chromium after storage at 4°C for 48 and 72 hours
(P<0.05). In addition, sperm viability in rams receiving the diet contained 600 pg selenium was
higher than diet without selenium after storage at 4°C for 48 hours (P<0.05). Adding 1000 pg
chromium to diet containing 600 pg selenium, increased significantly sperm viability after
storage at 4°C for 48 and 72 hours (P<0.05). The membrane integrity reduced over time
significantly (P<0.05) and sperm membrane integrity in rams receiving the diet contained 1000
ug chromium was higher than other groups after storage at 4°C for 24 and 48 hours (P<0.05).
The effect of selenium and chromium and also their interaction was not significant for computer
detected parameters (P<0.05). Interaction of selenium and chromium for abnormal morphology
was significant (P<0.05) but the effects of chromium, selenium, time and their interaction was
not significant (P>0.05). Total motility, velocity in curvilinear line, velocity in straight line,
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velocity in average path decreased over time during semen storage at 4°C (P<0.05) and diet
supplementation of selenium and chromium did not change these parameters (P>0.05).
Progressive motility, abnormal morphology and straightness did not affected by time, selenium
and chromium.

Conclusion: Generally, dietary supplementation of organic selenium and chromium in rams
leads to increased sperm viability and membrane integrity during chilled liquid storage. Dietary
supplementation of selenium and chromium did not change computer detected parameters
during semen storage at 4°C. In general, the use of organic selenium and chromium in the diet
of rams may increase the ability of sperm storage for artificial insemination.
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