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ABSTRACT

The objectives of this study were to investigale the effect of feeding helia trunk
or nodule to rams on some physiological and biological paramelers during summer
season under Assiut condilions.

Thirty heallhy Osimi male rams divided according to their live body weight into
3 equal groups; ten animals each. They were fed ad /iblum on helia trunk or helia
nodule or wheat straw in groups 1. 2 and 3, respectively. Animals in all groups fed on
600 gm concenirate feed mixture . The trial lasted for 5 months during summer
season .

The obtained results showed that group 2 achieved the highest value {p<0.01)
lor body weight, daily feed intake and feed efficiency whereas, the control group have
the lowest value for the above parameters .

Group 2 scored the lowest value { p<0.01)} for respiration rale and rectal and
skin temperature among other groups , whereas group 1 have a moderate values for
the above parameters among other groups. Also, group 2 achieved the highest value
{p<0.01; for serum total protein .globulin, testosterone and thyroxin concentrations. It
could be concluded that group 2 which fed helia nodule is the best group for general
heallh and immunily and can diminish the critical values of respiralion rate and may
improve the heat lolerance in sheep under Assiut summer,
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INTRODUCTION

Helia (Jerusalem artichoke ) is originally a native North American plant
At is also, found in a huge quanlity in Upper Egypt . Helia is a concentrated
source of inulin and can be taken to help maintain human health because
helia plant like bananzs, onions, garlic, asparagus, barley, wheat and
tomatoes like tuber being in a composite family plant (Ohta et al., 1998). This
plant consists of trunk and nodule. Helia plant contains high concentration of
thyroxine (T, ) and low level of triodothyronine (T3 }(Ohta et a!, 1988). So,
feeding it like Nigella Sativa seeds to animals increased animals heat
tolerance during summer (Awad-Ailah 2002). Alez, it contain high level of
protein, so, it rnay be increased total globulin in animal blood during feeding
and enhanced animal immunily (Awad-Allah, 2002). The palatability of helia
is very high after air drying due to its high nitrogen and low fiber content
especially in nodule. There is limited data on the effects of feeding helia to
animals on their growth and physiclogical status or blood serum constituents.
Therefore, the present study was conducted to determine the
influence of feeding helia trunk or nodule to rams on some physiclegical and
biological parameters during summer in Upper Egypt (Assiut) .
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MATERIALS AND METHODS

This study carried out at Al -Azhar University farm , Assiut branch
during the period from May to September 2004. Helia plants were harvested
and air dried for three weeks. Then, helia trunk and nodule after drying were
contaned 89% and 67.5% DM, respectively. They were chopped and
chemically analyzed according to the AQAC (1930) procedures. Thirty
heslthy Osimi rams over sixteen months old with 30.19 +0.2 kg average body
weight were used in a feeding trial for five months experimenta! period. They
were randomly divided into 3 equal groups, ten animals each. Group 1, fed
hela trunk with wheal straw, group 2 fed helia nodule with wheat straw and
the last group (control) fed wheat straw only. All groups were fed restricted
amout of commercial concentrate feed mixture (600gm/h/d) which cover haif
quota of energy according to NRC (1983) recommendations at the beginning
of the trial. The feeds were offered to all animals once at 9 am. Water was
offered to animals all times during the day. Feed intake and approximate
analysis of helia {Jerusalem artichoke) trunk, nodule, wheat straw and
concentrate feed are presented in Table(1). Respiration rate (RR) , rectal
temperature (RT) .skin temperature (ST) and body weight (BW) were
measured every two weeks. Daily gain and feed conversion were also
calculated. Also ambient temperature (AT) and relative humidity (RH} vvere
recorded. Respiration rat (RR) was measurad by countint the flank
movemen! for 1 min while rectai temperature (RT} was measured by clinical
thermemeter and skin temperature (ST) was measured by using
talethermometer .

Blood samples were collected from all animals every two weeks from
the jagylar vein into heparinized tubes at 9.00 before morning feeding and
kept at 4 c® for 6 - 12 hr, Then, the serum was separated by centrifugation at
3000 rpm for 20 min as well as stored at -20 ¢° until analysis for total protein
using commercial assay kits supplied by Bio-Adurc . (Egypt) accoroing to the
metriod of Doumas (1975) . Serum albumin was determined using
commercial assay kits supplied by Bio - Merieux (France ) according to the
Tathod of Drupt (1974) .Serum globulin was calculated by the differenca
hetwveen serum total protein and albumin concentratian Serurm tastosterone
wicdothyronine (Ta) and thyroxin (T,) concentrations were measured by using
conimerciat Elisa Kits (Biosource , Belgium ) for all samgles .

Table(1): Arnproximate chemical analysis of tested ingredients and
chemical composition of tested diets {on Jdry matter basis).

St Helia| Hella | Cone. |Wheaty —-xperimental diets
o o | trunk| nodule feed straw |Group 1|Group 2|Group 3
composition, %

DM 89.00) 6€7.50 90.20 ;9140 89.70 { 77.00 | 90.75

i CP 6801 1240 | 1283 {390 | 680 | 1260 | 850
CF 26.00) 4.80 1450 [39.60, 17.80 | 10.80 | 27.01

EE 3.20| 385 3.80 142 ; 361 3.90 2.62

| Ash 980! 620 6.20 |16.60] 8.22 6.20 [ 11.40
1 NFZ 54.20| 72.65 62.61 ;3843 60.57 | 66.50 | 50.47
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All data were analyzed using General linear Models Procedure of
SAS (1985). The differences among means were tested by using least
significant difference (LSD). Resulls were considered significant only at
(p<0.05) or less { Duncan's test, 1955).

RESULTS AND DISCUSSION
Growth performance

The influence of feeding helia trunk and nodules on total body weight
gain and daily gain are shown in Table {2). The data revealed that group 2
which fed helia nodule achieved the highest beneficial effect (p<0.01} on
average total body weight and daily gain (ADG).

Table{2): Least square means (LSM) and standard error {SE) of growth
performance data of rams fed the tested diets.

item Digtary treatments
B Helia trunk,G1 | Helia nodule, G2 |Control group, G3
Initial body weight (kg} 309710147 | 30.30£0.210° | 29.80+0.120°
Final body weight {(kq) 62.05+0.215° | 71.90+0.280° | 51.55£0.145°
Total gain (kg) 31.08£0.068°| 41.60£0.070° | 22.25:0.025°
Daily gain {gm/day) 207.20 277.33 148.33
Feed intake (gm/day/head) 1490.0+30.50 °] 1670.0+35.8° | 1300.0% 25.50c
Feed conversion kg D M/kg gain 7.18° 6.02° 887

- Means within raws differ [ P<0.01) when superscripts differ,

This may be due to high protein content and low ash in helia nodule diet
than other groups. Feed conversion showed a beneficial effects of helia
nodule for group 2 and this may be due to higher ADG as well as feed intake
of this group { EI - Ghamry and Badawi ,1965) .Likewise group 1 which fed
helia trunk,was higher for daily gain and feed intake but lower for feed
conversion than control group . The beneficial effect of helia for daily gain,
intake and feed conversion may be due to its high crude protein especially in
noduie and high palatability { El - Ghamry and Badawi ,1965 and Abou'l Ella
et al., 2003).

Some physiological parameters

It is well known that animals have complex physiological mechanisms
which enable them to interact with their environment. The effect of summer
on respiration rate, rectal temperature and skin temrerature are shown in
Table (3). Results showed that , the lowest values for RR, RT and ST were
found in group 2 which fed helia nodule. The highest values for RR. RT and
ST were recorded in control group. Results may indicated that feeding helia
nodule to apmimals may improved heat tolerance in sheep. The rectal
temperature ,skin temperature and respiration rate {Tabie, 3) are a normal
physiological response to the ambient temperature (AT) and /or the relative
humidity (Kobeisy, 1994; Shafie et al, 1994 and Solouma ,1999). Generally ,
changing in skin temperature with season depend lo large extent on
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thickness of body cover and skin and subcutaneous fat and to the degree of
ambient temperature { Hafez et al., 1956) . Generally , respiration rate is the
most one which could be affected greatly by feeding level or feed
components (Kabak, 2003). So, helia nodule can diminish RR in studied rams
and increased their heat tolerancs.

The results obtained may disagreement with those of Bunting et a/,
{(1992;. Abc - El-Hafez (1997), Solcuma { 1999) and Kobeisy et el., (2001).
The previous authors showed no significanl effect of protein intake level on
the above ph:siological parameters with sheep .

“Table{3): Values of least square means (LSM) and SE of some
physiological parameters for rams fed tested diets.

Dietary treatments
Helia trunk.Gy_[Helia nodute, G2| Control,Gy |
Respiration rate(RR Br/min) | 44.4810.116° | 42.38 20.084 ° | 4562+0.146°
Rectal temperature (RT.C7) 39.75+0.020 > | 39.60:0.020° | 40.1920.021 " |
Skin tempzrature (ST.CY) 38.63+0.017" | 3833+ 0.018” | 38.98+0.019r°
Ambient temparature (AT.C") | 34 3640.095° | 34.3420.0817 | 34.35:0 068 ° '
Relative humidity ( RH.%) [ 6914+0.061° | 70.020074° | 69.84x0.085" |
- Means within raws differ { P<0.01) when superscripts are differ,

-

Item

Generally, recial tempserature runs around reialively constani levels
because of the balange .etween heat preducton and dissipation (Folk,
1974). However faclors affect RT are muscular aotwty. feeding, water
consumption, breed, sex, age and fleece length . diurna! rhytbm and other
rhythmic cycles such as seasons ambient temperaturs(~T) and solar
rzdiation { Bianca ,1558). Also , Singh et af, 1980 roported that the increase
ST with the incresse of ambient temperature’ is indicative to the direct effect
of the environment. This may be explain the high ST in all groups chiained
harein than the summer normal values reported by Aed - El — Bary {1982);
Shalaby (1585); Khalil {1990} :lbrahim; (1294); Gomas, (1996); Shalaby «!
8i., {7596) ang Abd El -Hafez , [1987) in Lpper E gyp .

On the other hand , the heat slress impeosed o animais by the high
A7 requires a ~onsiderable heal dissipation to mainiain a thermal balance.
Sheep was found to rely primarily on respiraiory activi'y as a principle
mechcnsm for heet dissipation to control hody teir-uerature under heat
cordition ( Schimidt - Nielsen, 1979 and Aboul — Ela st al., 1987). Higher RR
in ail groups in present study than the normal vaiues agreed Singh e! af,
2(1980); Shalaby {1985), Khalil e} al., {1991), lbrahim (1994), and Shafie &!
af., (1994). They found trat ncreasing AT significantly increased RR than the
normal vaiue.

The pravious resuits indicated that feeding helia nodules to sheep
can dirninish the critical values of RR and may improve their heat tolerance .

Some biood serum constituents
Serum total protein, albumin and globulin concentrations

The influence of feeding heiia to rams on serum total protein .albumin
and globulin are shown in Table {4). The lowest serum total protein (TP)
concentration (p<0.01) was recorded in group 1 and control group, while the
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highest conceniration was found in group 2 which fed helia nodules.
However, the lowest values (p<0.01) for albumin and the highest values for
globulin were found in groups 1 and 2 which fed helia trunk and nodule,
respectively. The highest value ( p<0.01) for albumin and the lowest value for
globulin were found in control group .

These resuits indicated that feeding helia can rise serum total protein
and globulin in blood, consequently enhance the immunity and general health
of lambs under Upper Egypt conditions with severe heat stress {Awad-Allah
,20023.

Serum testosterone , triiodothyronine {T;) and thyroxin (T,)

The influence of feeding helia 1o rams on serum testosterone . Ty and
T: concentrations are shown in Table (4). Results showed that testosterone
concentration in blood of group, 2 which fed ncdules was higher (p<0.01}
than other graups, whereas the control group achieved the lowest (p<0.01)
value. These events indicated that feeding helia nodules to rams may have a
beneficial effect or testosterone concentratior, consequently may be have
enhancement effect on tneir reproduction performance (Megahed and Etman,
2003). The enhancement of testosterone concentration can activates the
secretary function of the accessory glands (Salisbury et al., 1978) which ,in
iurn may increase seminal volume and reproduction performance { Kabak,
2003).

One the cther hand. results showed that group 2 , achieved the
lowest concentration { p<2.01) for T, and the highest concentratian ( p<0.01)
for Ta. However the control group showed the highest value (p<0.01) for T,
and the lowest value { p<0.01) for T, .Rams fed helia trunk have serum T,
and T, concentration within the values of controi group and group 1 which fed
helia nodules. These events indicated that ramis fed helia nodules in summer
wher the animal was gaining heat from the enviranment tended to reduce
heat production by reducing the conversicn of T4 to Ta, thus showing higher
level of T, in summer. This result confirms the previous findings of El -
Sherbiny et al., (1881) and El-sherbiny ,(1883).

Table {4): Effect of feeding tested diets on some blood plasma
constituents in Osimi rams.

Dietary treatments

tem i Helia trunk,G1 | Helia noduleG2 | Centrol group,G3

Total protin{gm/d}) 721:0.031° 729:0.022° 7.18+0 020°
Albumin (gmidi) 278+0.006° | 2.74:0.004° 2.92:0.002°
Ciobulin {gm/dl) 4.43+0.025° | 4.68:0018° 4.26+0018°
Testosterone (ng/ml) 257+0081° | 2.95+0077° 2.0520.086°
Triiodothyronirre 61.2:6.380° 56.1:5.89° 758:7.72°
14 T3.ng/100ml)

Thyroxine (T4,ug/100mi) 47=0741° 5.4£8.22° 42:0835°

Means in the same row with the same superscript letters (a, b& ¢) are significant different
{p<0.01}.
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CONCLUSION

From the foregoing results | it could be concluded that feeding rams
on helia plant {(nodule or trunk) showed beneficial effects on some productive
performance as well as blood serum testosterone concentration which may
be enhancement the reproductive performance. Moreover, feeding this plant
to rams enhanced their immunity system and helped the animals {o tolerate
heat and preserve the heat balance during summer season.

Generally, rams tended to reduce their endogenous heat production
by reducing the functional activity of the thyroid, i.e. T; secration rate, and this
function helped the rams to tolerate heat and preserve the heat balance by
reducing its endogenous heat production.
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