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ABSTRACT

This study aimed to investigate the effect of s&Dvitamins injection and diurnal variations on pijagical
function, blood components, libido and semen chargstics in goat bucks exposed to direct solaiatamh of hot summer
season in Egypt. A number of 30 Damascus goat bweke used in this research. The animals were exptis direct
solar radiation of hot summer season and dividéal tiree equal groups. The first group was kephovit treatment as
control while the second and third groups werecit@e every 15 days with vitamin AB at the rate of 2 and 4 ml,
respectively. The experiment lasted 3 months (fahof July to the end of September, 2014). Tempeestaf rectal,
skin, hair surface, hair depth, ear and scrotgihgsiological measurements in bucks were measured monthly. Blood
sample was collected monthly from the jugular v@ieach buck to estimate total protein, albumifgioan and inorganic
phosphorus concentrations and levels of total $éstone, thyroxin (J) and Triiodothyronine () hormonal levels. Semen
characteristics and semen storage ability aftevitio storage for ¥, 2'% 3¢ 4" 5" and &' hr periods were estimated
monthly.

Results showed that physiological parameters inkbuExposed to direct solar radiation were not &dfdc
significantly due to vitamins injection but affedtsignificantly by diurnal variations of the dayh& highest values were
during evening while the lowest values were dummgrning. Blood hormones and components concentrstiiacreased
progressively with increased the level of vitamimgction and also affected significantly by diurmariations of the day.
The highest testosterone hormonal level was durogning while the lowest level was during eveniig.and T3 levels
and blood components concentrations in bucks wigrgfisantly higher during morning time than duribgth afternoon

and evening times without any significant differefetween the later two times.

Injected bucks with ABE vitamins improved significantly number of ejadeks libido, semen volume, motility
percentage and semen storage ability values anegskgnl dead sperm, abnormality and acrosomal dapsagentages.
Time of the day affected significantly on numberegdculates, libido, semen volume and semen stahili¢y values in
bucks goats. Semen storage ability at morning aftatnoon had best values while semen collectedexrting had lowest

values.
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INTRODUCTION

Vitamins as micronutrients are required in very ubinquantities and are considered indispensabledomal
cellular metabolism, growth and maintenance incigdieproduction of animals. Proper levels of vitasnare also very
important for successful reproduction and any déeficon certain vitamins will have a detrimentdeef on reproductive
performanceof farm animals(Yasothai, 2014) Fat soluble vitamins (A, Dand E) are potently antioxidants. Animals
cannot produce these vitamins in their bodies; deart exogenous regular supply is needed to coeepltlgsiological

requirements and to sustain high production perdowwe(Hafez, 2012)

Vitamin A is required for maintaining healthy tigsin the reproductive tract. In deficient cattleJayed sexual
maturity, abortion, the birth of dead or weak calwetained placenta, delayed uterine involutiataykd first estrus after
calving, delayed ovulation, increased incidenceyattic ovaries and more early embryonic death dwiten (Gupta et
al., 2005) Vitamin A is required for normal reproductive prgses in males; the deficiency of vitamin A produaes
decrease of the sexual activity and spermatogedetirders. Vitamin A participates in the normalelepment of bones
in both male and female of animals by means ofatttésation of osteblasts, showing its deficiencyskeletal muscle
abnormalities and growth reduction. Vitamin A hasedfective role in keeping all the body's epitaktiells and mucous
containing and is plays an important role in thecpsss of vision, spermatogenesis and bone growtamin A also is
essential for maintaining healthy immune functiomd adeficiency can lead to an impaired responsenteciion.
(Fennema, 2008)

Vitamin D3 stimulates the absorption of calcium agtibsphorus in the intestine performing the functad
carrier of these minerals; likewise, it regulatesl @orrects its metabolism in the blood. Vitamin B&s on the bone
tissue, both on the osteodasts increasing the ptioduof osteocalcine and alkaline phosohatase anthe osteblasts
stimulating the cell difference and multinucleatidfitamin D3 is essential for metabolism and normaimeostasis of
calcium and phosphory#nstitute of Medicine, 2010).The action of vitamin D3 on the intestine, sketetmd kidneys
causes an increase of plasmatic levels of calcindhphosphorus. This increase of levels makes tmenaization and
normal remodeling of bones and cartilages possiewell as the maintenance of concentration ofiwa in the
extracellular fluid, which is required for normalustular contraction and nervous excitability. Vitar®3 has a special
importance for the formation and the strength afleton and teeth of young animals. Vitamin D isuiegd for normal
calcium and phosphorus metabolism. Most commecciatentrates contain supplemental vitamin D in amt®aufficient
to meet the animal's requirement (10,000 IU per).ddagpwever, deficiency of vitamin D lead to anestrumilk fever,

metritis and retained placenta in dairy cows angatantia coeundi in bulidMee, 2004).

Vitamin E acts as a chain split biological antiat, neutralizing free radicals and avoiding theogilation of
lipids, members of cell membranes, minimizing irsttvay the degeneration and necrosis of tissuegh®irreversible
denaturalization of essential cell proteins. Thesdicals may damage cells, tissues and organsnttexidant actions
stabilize the cell membranes, as these consisblgtipsaturated fatty acids. Vitamin E is also impat for the formation
of red corpuscles and helps the organism to useniit K and A accordingly, it protects the biolodicaembranes of
nerves, muscles and cardiovascular system. Vitdiis essential for the normal operation of the @dpctive system;

consequently, its deficiency affects fertilipstitute of Medicine, 2013).0On the other hand, it has an important activity
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as a biological antioxidant, especially, at levielinsaturated fatty acids. Incidence of retained@hta was 17.5% in cows
and it was reduced to 0% in cows receiving botbrsam and vitamin E. Vitamin E > 2000 IU/day suppéted during
transition phase (3 weeks before to 3 weeks afibirg) lower incidence of mastitis and retainedgainta(Robinson,
1990). Yasothai (2014)found that supplying sufficient amounts of vitamiA and E may improve the immune status of
the periparturient cow and reducing the incidentenastitis and retained fetal membranes which m toay improve

pregnancy rates.

In practical studiesilafez (2012)reported that injecting vitamin AD3E mixture irctating buffalo increase milk
production efficiency and enhance the feed efficyethroughout the first 100 day in lactatiokcatincai et al. (2001)
found that animals treated with AB, live weight gain of bulls increased from 9.411.33% higher than those values
obtained in control groupNasr et al. (2002yeported that injection ewes with vitamin AD3EJiordan showed an average
additional net return of US$ 5.66/ewe.

This work was aimed to investigate the effect of;B¥itamins injection and diurnal variations on plyagical
function, blood components and semen charactegigtioqgoats bucks exposed to direct solar radiatibhot summer

season in Egypt.
MATERIALS AND METHODS

The present study was carried out at EIl Gemmaizpeefixental Station located in mid Nile Delta, Dapant of
sheep and goats research belonging to Animal Ptodud&esearch Institute, Ministry of Agriculturegypt. The
experiment lasted 3 months (froffi df July to the end of September, 2014).

Animals

Total of 30 Damascus goat bucks 22-23 months ofaagk42-45 kg body weight) were exposed to diretdrs
radiation of hot summer season and divided intedtsimilar groups (10 bucks in each). Bucks offife group was
served as control and injected by saline solutidiile those in the second and third groups werectejd biweekly vitamin
ADE (DEVEDRY-MED Injection), Manufactured by ARABCOME Egypt). Each ml contained (80000 IU) of vitamin
(40000 IU) of vitamin @ (Cholicacipherol) and (20 mg) of vitamin E (a tpberol acetate) at levels of 2 and 4 ml/buck,
respectively ADsE solution was injected intramuscularly throughlbaeck area for fouweeks prior to the experimental
period, which lasted three months. The three erpmrtal groups exposed to direct solar radiationeunthtural hot
summer condition in yard 5 X 21 meters surroundéd trick wall of one meter height. The yard wasidéd by metal

tubes to three partitions; each one was 5x7 mé&ieesach experimental group.
Feeding System

Animals were offered their requirements from rasigooncentrate feed mixture and rice straw) acogrthNRC
(1985).The concentrate feed mixture (CFM) composed A% Avheat bran, 27% yellow corn, 12.5% soybean i@zt
CP), 10.0% decorticated cottonseed cake, 5% riam, 3% sugarcane molasses, 3% limestone, 1% sattiloride and
0.1% vitamin and minerals premix (each kg of vitarand minerals premix contained 0.1 g selenium 2md vit.). A
proximate chemical analysis of the concentrate raughage were carried out accordingAt®.A.C. (2000) Chemical
composition (on DM basis %) of concentrate feedtanx used in feeding the bucks was 14.46%CP, 12HM%BQ 1%EE,
58.49% NFE and 11.36% ASH. The corresponding vabfiege straw were 3.5, 35.1, 1.4, 39.6 and 20.B&ed mixture
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was offered twice daily at 8 a.m. and 4 p.m., fréshking water was available all time.
Environmental Conditions

Ambient air temperature (AT) and relative humid{fgH %) were recorded biweekly at morning (7.00 hr),
afternoon (12.00 hr) and evening (17.00 hr) inghme time of carrying out the physiological measwets. Ambient air
temperature was recorded using mercury thermontetére nearest °C. Relative humidity was recorded using hair-
hygrometer to the nearest 1%. Temperature-humiditgx (THI) was estimated according to equatainLivestock
Poultry Heat Stress Index (1990and modifiecby Marai et al. (2000)as follows: THI =dBC — {(0.31 — 0.31 RH) (dic
— 14.4)} where di¥C =dry bulb temperature in Celsius and RH = RH @0/1Then, the obtained values of THI were
classified as follows : >22.2 = absence of hea&ss{r22.2 -<23.3 = moderate heat stress, 23.3.6<Z®vere heat stress
and 25.6 and more = very severe heat stress. Témrages of ambient temperatures, relative humidity @HI values

estimated at morning, afternoon and evening dutirtg, August and September months are presentedtte (1).
Thermoregulatory Parameters

Temperatures of rectal, skin, hair, ear and sceki as a physiological measurements of bucks werasured
biweekly at morning, afternoon and evening durialy JAugust and September months. Rectal temperaias measured
to the nearest 0.1°C by inserting electronic theneter probe to the depth of 5-6 cm into the rectdair, skin, ear and
scrotal surface temperatures were measured bydaltobrmometer. In addition, pulse rate (hnumbepwaises/min) and

respiration rate (number of breaths/min) were messin each season.
Blood Samples

Samples of blood were collected biweekly at mornafternoon and evening during July, August and&aper
months from the jugular vein of each buck into glasbes contained heparin as anticoagulant. Bl@wdpkes were
centrifuged at 3000 rpm for 15 minutes to obtaispia and stored at “ZDuntil plasma analyses. Concentration of total
protein and albumin in plasma were estimated ustagent kites manufactured by BIODIAGNOSTIC Compéagypt).
Globulin concentration was calculated by differete#ween total protein and albumin values. Calcamd inorganic
phosphorus was measured by reagent kites manwfdctty BIODIAGNOSTIC Company, Egypt. Concentratioh o
testosterone, triiodothyronine (T3) and thyroximt hormones was estimated by the radioimmunoad®&) technique
using the coated tubes kits, kits purchased froagiastic Products Corporation, Los Angeles, CA, WA counting in
the Laboratory of Biological Applications DepartnheAtomic Energy Authority, using computerizes Gaan@ounter.

The tracer in the hormones was labeled with iodi2&-{2).
Semen Characteristics

Libido and semen characteristics were measuredbncks from each group, three times monthly onge ata
morning, once day at afternoon and once day atiegeaturing each July, August and September moi@bémen ejaculate
was collected by artificial vagina. On day of tlearen collection, libido (reaction time, sec.), serpél value, ejaculate
volume, percentages of sperm motility, dead speymaat, sperm abnormalities and acrosomal damage estimated.
Libido was assessed according @henoweth (1981).Hydrogen ion concentration was tested with diggbl meter.
Semen ejaculate volume was measured directly ililitails to the nearest 0.1 ml in a transparendgeded glass tube.
Mass motility percentage was assessed accordiMattinez-Rodriguez et al. (2012 Live and dead sperm percentages

were examined according tBampbell et al. (1956) Acrosomal damage percentage was determined bysasBtain
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according toVatson (1995).
Semen storage Ability Estimation

After semen collection, pooled semen samples faoh buck were immediately transferred to the latooy.
Semen samples were extended with Tris-egg yolktidegc and incubated at 37°C. The changes in thenmspentility

percentage for 1, 2, 3, 4, 5 and 6 h was determined
Statistical Analysis

Data were subjected to statistical analysis usinglysis of variance procedu§&AS, 2004)and significant
differences between means were separated by Dunoaritiple Range test proceduuhcan, 1959. Percentage values

were transferred to arc-sign and measured as means.

RESULTS AND DISCUSSIONS

1-Effect of ADsE Vitamins Injection and Diurnal Variations on Physiological Parameters in Bucks Exposed to
Direct Solar Radiation

Table (2) showed that hair, skin, rectal, scrotad @ar temperatures as well as pulse rate andraiepi rate
values in bucks were not affected significantly doevitamins injection. Concerning the effect ofidial variations on
physiological parameters, data in Table (2) shothed hair (surface or deep), skin, rectal, scratad ear temperatures,
pulse rate and respiration rate in bucks were ttesignificantly by diurnal variations of the dayhe highest values were
during evening while the lowest values were dummgrning. The values during afternoon were signiftahigher than
the values of morning and significantly lower thdre values of evening except pulse rate and rdgpiraate. No

significant differences between pulse rate andiraspn rate values in afternoon and evening day.

These physiological adjustments are essential iataia hormal body temperature and to prevent Hjygemia
(Lowe et al., 2001)RR and RT have been shown to be good indicatottseathermal stress and may be used to assess the
adversity of the thermal environment and are thamaters which illustrate the mechanism of physgjiclal adaptation
(Habeeb et al., 1992)Brown-Brandl et al. (2003) found that RT and RR showed significant differendetween
temperature treatments and both RT and RR had raalipattern which followed the diurnal patterntb& ambient
conditions of the dayShalaby (1985)reported that RR of Rahmani and Ossimi ewes reathe maximum during
summer at 2.00 pm. and 4.00 pm. which coincideti wie¢ hottest time of the day. The higher ST caatlrébuted to the
partially to the fact that exposure to heat stiatsr the blood flow and redistribution of bloodw and increase blood
flow to the surfaceg¢Srikandakumar et al., 2003).The increase in physiological parameters is aassttiwith marked
reduction in feed intake, redistribution in bloddw and changes in endocrine functions that wileetf negatively the

productive and reproductive performance of the fammals(Habeeb et al., 2008a, b).

2-Effect of ADsE vitamins injection and diurnal variations on blood components and hormonal levels in bucks

exposed to direct solar radiation:

The effect of AD3E vitamins injection on blood cooments and hormonal levels are shown in Table (3).
Testosterone, T4 and T3 levels as well as totakprs, albumin, globulin, ca andgoncentrations increased progressively
with increased the level of vitamins injection. Ttsterone, T4 and T3 levels increased by 37.8B414nd 50.00% due to
injection of 2 ml AD3E vitamins and by 65.02, 25.3dd 82.81% due to injection of 4 ml AP vitamins, respectively.

Total protein, globulin, ca and poncentrations increased also by 8.35, 11.36,11&m@ 12.89% over control when bucks
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injected with 2 ml vitamins and by 18.16, 26.18,823and 33.61% in bucks injected with 4 ml &Dvitamins. Albumin
level increased by 10.90% over control in buckedtged with 4 ml vitamins and was not affected gigantly by injection

2 ml vitamins.

It has also been reported that serum total protdbumin, globulin concentrations were increase@mwtietary
vitamins were supplementefiikka et al. (2002)found that injections of AD3E a month prior to exped date of calving
enhanced the total immunoglobulins secretion iestolim of buffaloes. In addition, higher monthlydgaveight gain was
noted in calves of supplemented dams with;BARnd concluded that antioxidant and fat solubfarmmins in combination
with minerals have a passive immunity and growttbirfifalo calves.EI-Nor (2000) found thatdry matter intake and
nutrient digestibility were higher significantly tneated group with fat soluble vitamins than ie tontrol group. Milk
yield and 4% fat-corrected milk, fat, percentagenilk fat solids-not-fat and total protein yields lactating buffaloes
were significantly higher (P<0.05) in supplemematof vitamins while milk protein, lactose and asintents tended to
increase insignificantly with inclusion of AB in the dietsAhmed et al. (2012)ound that supplementation of low fertile
Egyptian cows with ABE improve the reproductive performance and conggtushortens the calving intervals and
increases the income from breeding of livestdckvania (2013)found that vitamin ARE injection can be effectively

used for induction of estrus in goats in semi andironment.

Concerning the effect of diurnal variations on lhammponents and hormonal levels, data in Tablesl{dyed
that testosterone, T4 and T3 levels as well ad potaein, albumin, globulin, Ca and Pi concentras in bucks were
affected significantly by diurnal variations of tlday. Concerning, testosterone hormonal level, highest level was
during morning while the lowest level was duringeeing and the testosterone value during afternoas significantly
lower than the level of the morning and signifi¢arttigher than the level of evening. T4 and T3 Isvend blood
components concentrations in bucks were signifigdnigher during morning time than during both afigon and evening

times without any significant difference betweee kater two times.

Plasma protein contents were negatively correltiezhvironmental temperatu(elabeeb et al., 2008a)Serum
albumin level was found to be significantly lower summer than during winter season in KargBdumgartner and
Parnthaner, 1994) The decrease in serum albumin concentration st &ed to be about 10 P¥ousef et al., 1996).
Sharma and Puri (2013)found that climatic conditions had significantexff on serum globulin in moderate and total
protein in extreme climatic conditionSuntorn et al. (2009)also revealed reduction in albumin level in gaatd in sheep
during summer. The difference in the globulin may due to the various physiological adaptation aedetic factors
(Marai et al., 1997).

It is important to evaluate testosterone levelsldtermine the development of the reproductive sysié goats
that are adapted to the hot climate. Testosterweld are useful in the selection of young sirastarcharacterize sexual
maturity in different breeds, therefore, testosterds directly involved in the onset of puberty aahsequently in the
onset of spermatogenesiEldy and Santa Rosa, 1998 Testosterone is the most important male repribekibormone; it
is related to reproductive behavior, spermatogenasd secondary sexual characteristidaféz, 2004. From another
point of view, short daylight stimulates the seiorf testosterone, FSH and LH in rams while ldaglight inhibits their
secretion. Rams sexual activities peak occurs duhia autumn breeding season and coincides witfagp gise in plasma

testosterone level and then it declines in latdevjrspring and summeiginuden and Hafez, 1987).
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3-Effect of AD;E vitamins injection and diurnal variations on sem@ characteristics in bucks exposed to direct solar

radiation:

The effect of AD3E vitamins injection on semen cueristics parameters are shown in Table (4). Nurol
ejaculates, libido, semen volume and motility patage values in bucks increased progressively witteased the level
of vitamins injection. Number of ejaculates, libjd@men volume and motility percentage increase8igbys, 9.37, 25.00
and 12.31% due to injection of 2 ml AD3E vitamimgldy 66.92, 22.72, 84.72 and 25.14% due to imgaaiif 4 ml AD3E
vitamins, respectively. On the other hand, injedtedks with vitamin ARE improved significantly motility percentage
and depressed dead sperm, abnormality and acrosdamahge percentages. The improvement percentage was
progressively with increased the level of vitamingection. Percentages of dead sperm, abnormatity @acrosomal
damage decreased by 28.40, 17.80 and 15.87% irs bojgcted with 2 ml vitamins and by 32.29, 41.18l 40.59% in

bucks injected with 4 ml AD3E vitamins.

Time of the day affected significantly on numberegdiculates, libido, semen volume values in buadetsgy The
highest ejaculate number was at morning while theekt values were at both afternoon and eveningstimithout
significant between them. The highest values adiditand semen volume were at morning while the &twalues were at
evening time. The values of libido and semen volahafternoon time were significantly lower thannadrning and
significantly higher than at evening. On other haseinen pH and percentages of motility, dead spabmormality and

acrosomal damage were not affected by diurnal tians.

4-Effect of ADsE Vitamins Injection and Diurnal Variations on Semen Storage Ability in Bucks Exposed to Direct

Solar Radiation

The effect of AD3E vitamins injection on semen at ability showed that the best semen storagityasilues
were in bucks injected with 4 ml vitamins while tlmavest semen storage ability values were in cértuzks. Semen
storage ability values in bucks increased progvessiwith increased the level of vitamins injectidnjected bucks with
vitamin ADsE improved significantly semen storage ability eay 13.66, 33.97, 22.94,55.83, 64.92 and 133 @3840
injection of 2 ml AD3E vitamins and by 24.17, 48.62.14, 95.39, 169.87 and 322.33% due to injeatios ml AD3E
vitamins after 1, 2, 3 4, 5 and 6 hours, respelstiEable 5).

Concerning the effect of diurnal variations on seratorage ability, Table (5) showed that semeragm®@ability
from 1% to 4" hour after collection from bucks at morning omfternoon had best values while semen collectesering
had lowest values either in bucks injected witl2 @nd 4 ml vitamins ABE. However, after 5 hour from collection, no

significant difference in semen storage ability waserved due to diurnal time of the day.
CONCLUSIONS

It can be concluded that physiological thermoreigmiaresponse, hormonal levels and semen charstiteri
affected by diurnal variations of day time, beingreorning better than at both afternoon and everimgddition, it can be
concluded that injection of vitamin AD3E mixtureutd be used to alleviate the effect of heat st@sgphysiological

response and reproductive activity of goat buckmegd to direct solar radiation of hot summer seas&gypt
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APPENDICES

Table 1: Averages of Environmental Conditions of Dirnal Variations of Day During the Experimental Months

Environmental Conditions During July, August and September Months
Experimental Diurnal Temperature, Relative Temperature- Status of heat
months time °C humidity,%e humidity index stress (HS)
(THI)
July month Morning 28.0=0.5 55£2.0 26.1 Very severe HS
Afternoon 49.6+1.0 40£2.5 45.2 Very severe HS
Evening 51.0£1.5 35+1.5 47.3 Very severe HS
August month Morning 28.0=0.6 55£1.9 26.1 Very severe HS
Afternoon 47.4£1.3 40+1.6 41.1 Very severe HS
Evening 50.0=1.4 35£1.5 42.9 Very severe HS
September month Morning 28.5+0.5 60+2.6 26.8 Very severe HS
Afternoon 49.4£1.5 40+2.0 42.7 Very severe HS
Evening 51.0+1.5 35+1.5 46.1 Very severe HS

" THI =db°C — {(0.31 — 0.31 RH) (dBC — 14.4)} where dBC =dry bulb temperature in Celsius and RH = RH 99/1
THI were classified as follows : >22.2 = absencénedit stress, 22.2 -<23.3 = moderate heat str@s3,- 225.6 =severe
heat stress and 25.6 and more = very severe heas@tivestock Poultry Heat Stress Index (1990and modifiedby
Marai et al. (2000)

Table 2: Diurnal Variations in Physiological Parameers in Goats Bucks Exposed to Direct Solar Radiatih of Hot
Summer Season

Thermoregulatory Parameters in Goats Bucks exposed to Direct Solar Radiation of hot Summer Season
Hair surface Hair deep Dorsal skin Rectal Scrotal Ear Pulse rate Respiration
temperature | temperature | temperature temperature temperature | temperature /minute rate {1pim)

Morning | 29.2=0.5¢ | 31.7%0.5¢° | 36.5£0.2¢ 39.2+0.01¢ 20.8+0.8° | 342=02° [ 89.5=0.6° 52.7+2.90
0 ml vitamin | Afternoon | 453£1.6® | 44.5£1.4% | 43.3=1.2° | 39.9+0.02° 35.6£0.4% | 39.9+£1.6° | 101.0£1.7* | 112.1£2.0°
AD;E/head Evening | 48204 | 47.8£0.9° | 45.6+0.6* | 40.5=0.012 38.0=0.72 | 43.7£0.7@ | 105.3=1.5* | 111.3=0.1*
Overall 40.90£7.2 | 41.33£7.1 | 41.80£2.7 | 39.87x0.04 | 34.47£24 | 39.27=2.8 | 98.60+4.7 92.0:16.7
Moming | 30.3=0.3¢ 32.7+0.1° 36.8=0.1° 39.6+0.03° 31.2=0.8¢ 34.7+0.4¢ 95.8+1.9° 63.454.2°
2 ml vitamin | Afternoon | 44.8+1.3% | 44.6+1.3® | 41.8=1.3® | 39.7+0.01% 34.5+0.5% | 38.8+1.8® | 98.6+1.2% | 106.7+1.3
AD;E/head Evening | 48.4=04* | 47.5:1.5 | 44.2+0.7* | 40.2+0.012 36.620.5* | 42.320.7* | 100.520.6* | 103.5:1.4%
Overall 41.17£6.5 41.6=6.4 40.93£2.2 | 39.83£0.02 | 34.10£1.6 | 38.60=2.2 | 98.30+1.4 91.2-14.0
Morning | 31.6£0.03° | 33.520.3¢ | 37.1%0.2° | 39.520.04® | 31.920.4c | 35.0£0.2° | 97.8=0.5° 68.2:2.40
4ml vitamin | Afternoon | 43.9+1.8% | 44.7+0.5° | 41.3=0.3% | 39.4+0.01% 33.9+0.4% | 38.0+1.4° | 98.1+0.3® | 101.9%0.52
AD;E/head Evening | 47905 | 46.8£1.3* | 43.3x0.6* | 39.7x0.02* 35.9:0.7* | 41.4£0.5* | 100.1=1.3® | 102.5+1.2*
Overall 41.13£5.6 | 41.67=58 | 40.57=1.8 | 39.53x0.01 | 33.90+1.2 | 38.13=1.9 | 98.67=0.7 91.0511.4

a, b. Means within column in each experimental greith different superscript are significantly @iff(P < 0.05).

Experimental | Diurnal
groups time
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Table 3: Diurnal Variations in Hormonal Levels and Blood Components in Goats Bucks Exposed to Direcofr
Radiation of Hot Summer Season

Hormonal Levels and Blood Components Concentrations in Bucks Exposed to Direct Solar
Experimental . q Radiation of Hot Summer Season
pgroup Diurnal time Testosterone T4 T, T. protein | Albumin | Globulin Ca P:
(ng/ml) (ng/ml) (ng/ml) (g/dl) (g/dl) (g/dl) (mg/dl) (mg/dl)
Morning 3.9+0.12 39.7+2.802 | 0.83x0.04* | 7.8=0.1* 4.2+0.1* | 3.6x0.1* | 8.1=0.3* | 3.7=0:2°
0 ml vitamin Afternoon 2.7+0.2b 33.941.680 | 0.52+0.01% | 6.4+0.2b 3.5+0.1° | 2.9+0.2% | 6.3£0.2P | 3.5+0.2%
AD;E/head Evening 1.9+0.1° 32.8+1.90b | 0.56+0.04® | 6.3+0.3b 3.3+0.2° | 3.0£0.2% | 6.0£0.4" | 3.3+0;2b
Overall 2.83+0.58 | 35.47+£2.1°| 0.64+0.10¢ | 6.83=0.5°| 3.67+0.35 | 3.17=0.2° | 6.80+0.7¢ | 3.57+0.2¢
Morning 5.4+0.52 44.0+2.38 | 1.85+0.028 | 8.1=0.1* 43x0.1* | 3.8x0.1* | 9.6=0.3* | 4.3=0,1*
2 ml vitamin Afternoon 3.6+0.2b 37.8£1.880 | 0.52+0.01° | 7.0+0.1b 3.740.1% | 3.3+0.1% | 7.2+0.2b | 3.9+0:3b
AD;E/head Evening 2.7+0.1¢ 37.0+1.80b | 0.50=0.02b | 7.1=0.3b 3.6+0.1° | 3.5£0.20 | 7.1£0.5 | 3.9+0i2b
Overall 3.90+0.798 | 39.60=2.218 | 0.96+0.458 | 7.40+0.4B | 3.87=0.2% | 3.53+0.28 | 7.97+0.8% | 4.03+0.18
Change,% and significant +37.81" +11.64" +50.00"" +8.35" +5.45M8 +11.36 +17.21° +12.89"
Morning 6.1+0.62 47 5+1.552 | 1.93+£0.02* | 8.7+0.12 4.4+0.12 4.3+0.12 | 10.2+£0.6* | 5.4=0i32
Aml vitamin Afternoon 3.6x0.40 42.9+1.89b | 0.79£0.01° | 7.8+0.1° 4.0£0.1° | 3.8+0.1 | 8.0£0.3> | 4.5+0;1b
AD;E/head Evening 3.3x0.1¢ 43.4+2.38> | 0.80£0.01% | 7.7+0.2b 3.8+0.1° | 3.9+0.1" | 8.6=0.5° | 4.4x0;2b
Overall 4.67=0.814 | 44.60+1.5| 1.17=0.384 | 8.07+0.34| 4.07+0.24 | 4.0=0.2* | 9.10+0.6" | 4.77=0.34
Change,% and significant +65.02" +25.74” +82.81" +18.16" +10.90 +26.18" | +33.82" | +33.61"

a, b.. Means within column in each experimentalgrwith different superscript are significantlyfdr (P < 0.05).
A, B.. Means within overall column in each parametith different superscript are significantly diff@® < 0.05).
Change %; NS=Not significant, *P<0.05 and **P<0.001

Table 4: Diurnal Variations in Seminal Characteristics in Goats Bucks Exposed to Direct Solar Radiatioof Hot

Summer Season

Seminal Characteristics in Goats Bucks Exposed to Direct Solar Radiation of hot Summer Season

Experimental Diurnal Dead
sroup time No. of Libido Volume, pE Motility sperm Abnormality | Acrosomal
ejaculates ml %o %o % %o
o Morning 1.550.1* | 224+19.42 | 0.80=0.102 | 7.60=0.1 | 64.0=4.0 | 34.8+3.9 24.2+1.2 18.80.5
0&;3;%‘;231 Aflenoon | 1.240.2° | 192¢10.7° | 0.7620.02° | 7.5420.1 | 64.0=4.0 | 31.622.1 22.4+2.8 20.0+1.4
Evening 12402 | 138=18.0° | 0.60£0.06° | 7.54=0.1 | 59.0<3.6 | 35.8+3.7 20.0+0.5 18.4=1.1
Overall 1.320.1C | 184.7£25C [ 0.7220.06C | 7.56=0.024 | 62.33£1.7C | 34.07=1.27A4 | 2220£124 | 19.07=0.484
o Morning 192022 | 2441472 | 1.0820.012 | 7.56=0.1 | 71.0=33 | 272434 17.620.5 16.0=0.7
2&;3;”&?;231 Aftemoon | 161020 | 194:28.1° | 0.92:0.07° | 75801 | 71019 | 27815 18.4+1.2 15.420.7
Evening 18202 | 168£17.4¢ | 0.70=0.10° | 7.54=0.1 | 68.0=2.0 | 30.2%2.0 17.4=0.8 16.2=1.4
Overall 1.77+0.18 | 202.0+228 | 0.90%0.18 | 7.56=0.014 | 70.0+1.0F | 28.40+0.928 | 17.80+0.31B | 15.87+0.248
Change.% and significant | +36.157 +937° +25.00 +12.31° -16.64 -19.82° -16.78"
o Morning 2.520.2* | 264+4.0° | 2.00=1.5 | 7.5420.1 | 80.0=2.0 | 24.8£2.4 13.80.7 11.220.6
g‘g}ﬁgﬁl Afternoon | 2.0+0.3> | 236£12.9° | 1.10=0.09° | 7.50=0.1 | 76.0=1.6 | 21.4=12 13.0+1.0 10.0£0.5
’ Evening 2.040.2> | 180=8.40° | 0.88=0.10° | 7.52=0.1 | 78.053.7 | 23.044.8 12.4+0.5 12.8+0.6
Overall 2.17+024 | 226.67+254 | 1.3320.34 | 7.5220.014 | 78.0=1.2% | 23.070.985 | 13.07+0.41C| 11.33+0.81C
Change.% and significant | +66.92 | +22.727 | +84.72” 25147 | 3229 41.13% -40.59™

a, b.. Means within column in each experimentaligrwith different superscript are significantlyfdi (P < 0.05).
A, B.. Means within overall column in each parametith different superscript are significantly diffé® < 0.05).
Change %; *P<0.05 and **P<0.001
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Table 5: Diurnal Variations in Semen Storage Abiliy after different hours from Collection in Bucks Exposed to
Direct Solar Radiation of Hot Summer Season

Experimental | Diurnal Semen storage ability.after different. hc.:)urs from collection in goats bucks exposed
. to direct solar radiation of hot summer season
group (I I hr 2y 31y 40y 5ty 6% hr
o Morning 55+5.5° 39+3.00 26+5.12 17+3.02 7+1.2 3=1.2
0 ml vitamin "Afiemoon | 562400 40+3.22 28+3.72 16+4.0 7£1.2 4+1.0
ADsE/head Evening 50+5.0P 30+4.9b 20=4.0P 10£2.5P 6+1.0 2+1.1
Overall | 53.67+1.86% | 36.33+3.18C | 24.67=2.41C | 14.33£2.19% | 6.67+0.33¢ | 3.00+0.58¢
o Morning 62+2.02 54+2.02 38+3.72 28+3.72 12+2.7 7+1.6
2 ml "“ﬂ"l“mgl Afternoon | 33,0 50£2.52 382.0° 26=4.0° 11£1.2 8=1.2
ADsE/hea Evening 58+4.9b 42+3.7° 244 (P 13£3.0P 10+1.0 6+2.2
Overall | 61.00=1.538 | 48.67+3.538 | 30.33+4.678 | 22.33+4.718 | 11.00=0.58% | 7.00+0.588
Change.% and significant 13.66" 33.97” 22.94 55.83" 64.92" 133.33"
o Morming 712 42 58+2.02 42+3.72 30+2.02 20+1.0 13=1.0
%S‘E}g‘g Afternoon | 692,02 56:2.5° 44:4.0° 3142.67 18+2.1 14+3.4
Evening 60+3.1° 48+3.1P 34£3.1P 23+4.5b 16+£2.5 11=1.6
Overall | 66.67+3.39* | 54.00+3.06* | 40.00+3.06* | 28.00+2.524 | 18.00+1.164 | 12.67+0.884
Change.% and significant 2417 48.64" 62.14" 95.39" 169.87" 322.33"

a, b.. Means within column in each experimentalgrwith different superscript are significantlyfdr (P < 0.05).
A, B.. Means within overall column in each parameigh different superscript are significantly diff® < 0.05).
Change %; *P<0.05 and **P<0.001
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