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ABSTRACT

This study was conducted to investigate ihe effects of feeding spent wheat
straw (SWS), a by-product of mushroom cultivation ad lib. with different concentrate
levels (70, 60 and 50% from TDN requirement) on digestibility and performance of
ewes and their lambs during gestation and suckiing periods. Twenty four cross-bred
pregnant ewes (Suffolk x Ossimi) about 63 kg in weight and 2.5 — 3 years in age were
used. The animals were divided according lo their body weights into 4 groups (€ in
each), to evaluate the following rations :

Ration {A): 70% of TDN requirement from concentrate feed mixture (CFM) + berssem

hay (BH) supplemented with 10% molasses ad /ib.

Ration (B): 70% of TON requirement from CFM + spent wheat straw {SWS)

supplemented with 10% molasses ad lib.

Ration (C): 60% of TDN requirement from CFM + SWS supplemented with 10%

molasses ad fib.

Ration (B): 50% of TDN requirement from CFM + SWS supplemented with 10%

molasses ad lib.

The main results could be summarized as follows :

1- The DM intake, digestibiliies of most nulrients and nutritive values were
decreased with increasing SWS proportion in the rations during gestation and
suckling periods.

2- Rations (A}, (B) and (C) and rations (A) and (B) were covered the nutsitional
requirements of ewes during gestation and suckling periods, respectively.

3- Rations (A) and (B) recorded the best values of milk as quantity and quality
during suckling period.

4- Improved weaning weight and daily gain were recorded for lambs bom from ewes
fed rations (A) and (B) during suckling period.

§- Using SWS in sheep nutrition decreased feed cost.
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INTRODUCTION

In Egypt, agriculture cellulolytic wastes produced annually are about
21 miliion tons year (Deraz, 1996). Only 4 to 4.3 million tons of crop residues
are used tor ruminant feeding (El-Shinnawy, 1990 and Hathout and E)-Nouby,
1990) and the other crop residues are burned or wasted hence lead to
environmental pollution and consequently health hazards.

High lignification and low crude protein, energy. minerals and
vitamins contents in the agriculture residues make them of poor palatability
and less nutrittous. Physical, chemical and microbiological treatments of
cellulosic materials have been tried for improving the nutrient availability from
such materials to the animals (Langar et af., 1980).
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The spent wheat straw, a by-product of mushroom cultivation, can be
used as a feed ingredientin ruminant diets (Zadrazil, 1973 and Langar ef &/,
1982). Bakshi and Langar (1985) showed that the nitrogen from spent wheat
straw is available to the buffaloes when incorporated in the pelleted
concentrate mixture. The spent wheat straw, can be used with concentrate
mixture and green fodder up to 30% in sheep rations (Ahuja et al., 19886).
Bakshi and Langar (1991) reported that Agaricus bisporus spent wheat straw
mixed with wheat straw and 200g cereal can meet the daily DCP and TDN
requirements of an adult uminant. Also, the mycostraw (spent straw}, which
is a rich source of protein, can be used as feed for ruminants {Kakkar and
Dhanda, 1998).

The aim of this study was to investigate the effects of feeding spent
wheat straw (SWS), a by-product of mushroom cultivation ad libitum with
different concentrate feed mixture levels (70, 60 and 50% of TDN
requirement) on digestibility and performance of swes and their lambs during
gestation and suckling periods.

MATERIALS AND METHODS

This study was conducted at El-Gemeza experimental Station,
Animal Production Research [nstitute, Agriculture Research Center, Ministry
of Agriculture Egypt,to study the effects of feeding spent wheat straw a by-
product of mushroom cultivation (Agaricus bisporus) ad lib. with different
concentrate levels {70, 60 and 50% of TDN requirement} on digestibility and
performance of ewas and their lambs during gestation and suckling periods.
The spent wheat straw was collected from El-Tarotty Farm, Fagous,
Sharkia Governorate. The cultivating media consisted of wheat straw treated
with ammonium sulfate (13% of total concentration, by weight) and layer
dropping {65% of total concentration, by weight). The waste material residues
of mushroom cultivating so called spent wheat straw (SWS) were washed
and sun-dried and used in the experimental rations.
Twenty four cross-bred pregnant ewes (Suffolk x Ossimi) averaged
63 kg in weight and 2.5 — 3 years in age were used in the experiments. They
were randomly assigned tc 4 groups (6 in each) to evaluate the following
rations :
Ration A : 70% of TDN requirement from concentrate feed mixture (CFM) +
berssem hay (BH) supplemented with 10% molasses ad {ib.
Ration B : 70% of TDN requirement from CFM + spent wheat straw (SWS)
supplemented with 10% molasses ad /ib.
Ration C : 60% of TDN requirement from CFM + SWS supplemented with
10% molasses ad lib.
Ration D : 50% of TDN requirement from CFM + SWS supplemented with
10% molasses ad /ib.
Molasses was added at level of 100 gm per 900 gm BH or SWS
directly before feeding.
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The nutritional requirements for the ewes were calculated according
to the allowances of the NRC (19886).

The nutritive values of CFM on DM basis (by indirect method
according to Abou ~ Raya, 1967) were 57.98, 50.24 and 12.24% for TDN, SE
and DCP, respectively.

The experiments were conducted in three stages : 1% stage (First 15
weeks of gestation), 2™ stage (last 8 weeks of gestation) and 3™ stage (first 8
weeks of suckling).

Twelve digestibility trials, (4 rations x 3 stages) were conducted using
three ewes in each one to determine the digestion coefficients of various
nutrients and feeding values of the experimental rations. All ewes were
individually housed in metabolic cages. Water was offered as desire. Vitamin
and mineral blocks were provided freely. Samples from feeds and feces were
collected daily during collection period (7 days) for chemical analysis.

The milk yield of each ewe was recorded weekly through the 1°' 8
weeks of suckling, twice daily at 7 am. and § p.m. . The lambs were
separated from their dams at 5 p.m. the day of milk assessment. The lamb-
suckling technique was used. The composite sample of each ewe was taken
for analysis.

During the 3™ period, birth weight, daily gain, weaning weight and
mortality rate {as percent of tambs died from birth to weaning of total lambs
born) were recorded.

The official methods of A.O.A.C. (1990) were used for running the
proximate chemica!l analysis of tested feedstuffs, feces and milk.

Analysis of variance was camied out using F. test, according to
Snedecor and Cochran (1982) and the differences among treatments means
were tested using Duncan’s multiple range test (Duncan, 1955).

RESULTS AND DISCUSSION

Chemical cecmposition:

The chemical composition of berssem hay (BH)} and spent wheat
straw (SWS) were within the range reported by Etman and Soliman (1999)
and Talha et af. (2001) for BH and Bakshi and Langar (1985 and 1991), Arora
et al. {1994) and Kakkar and Dhanda (1998) for SWS (Table 1).

Table {1) : Chemical composition of feedstuffs (on DM basis).
Composition, % DM basls
fams PM "OSM T GP | CF | EE | NFE | ASH
Concentrate feed mixture (CFM)* 91.33(89.20| 1682 | 1256 | 4.02 | 55.80 | 10.80

Berssem hay (BH) 86.90 (8560} 14.42 | 3240 [ 155 | 37.23 | 14.40
Spent wheat siraw {SWS) 92.70 (64.40| 12.30 15.10 1.02 | 3598 | 3560
Molasses 76.58 (88.10| 5.17 —— — | 8293 [ 11.90
Berssem hay + 10% Molasses 86.03 (8580 | 1355 | 2996 | 1.38 | 40.90 | 14.20

Spent wheal straw + 10% Molasses | $1.30 |66.80 | 11.60 | 13.93 | 0.97 | 40.30 | 33.20

* The Ingredients of concentrate feed mixture (CFM) were : 38% yellow comm, 25%
undecorticated cottonseed meal, 14% rice bran, 8% soybean meal, 5% vines, 3% ,
{imestone and 1% salt.
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Digestibility trials:
Feed intake:

The DM intake as kg/100kg B.W. or per gfkg W*™ decreased with
increasing SWS levels in rations (C) and (D) during the three periods as
shown in Table {2). These results agree with those obtained by Langar et al.
(1982) and Bader (1893). While the intake of SWS by ewes was increased
with increasing SWS level in rations (C) and (D) to cover their nutritional
requirements. These results agree with those obtained by Bakshi et al. {1885)
who found that the daily consumption of SWS was increased with feeding
buffaloes due to its soft texture and the daily consumption of SWS when fed
alone was 9 kg OM indicating its acceptability by the animals.

Digestibility:

The DM digestibility of ration (A) was significantly (P<0.05) higher
than others through gestation period, but insignificantly higher than ration (B)
during suckling period (Tabie 2). It showed that the DM digestibility was
decreased with increasing SWS in the rations. These results agree with those
obtained by Bader (1993) who found that DM digestibility was 69.91, 56.21,
4513 and 42.53% for rations containing 0, 45 70 and 90% SWS,
respectively. As shown in Table (2), the OM, CP and NFE digestibilities were
decreased with decreasing concentrate ratio in the rations during the three
periods. These results may be due to increasing ash content of these rations
as SWS proportion was increased as reported by Chandra et a/. (1881) and
Bader (1993).

On the other hand, the CF digestibility of ration {D) was significantly
(P<0.05) higher than raticns (A) and (B) during the three periods. It showed
that the CF digestibility was decreased with increasing concentrate ratio in
the rations which may be attributed to the increase of soluble carbohydrates
which adversely affected rumen environment and reduced fiber digestion in
the rumen (Bakshi and Langar, 1985 ; Schneider ef al., 1885 and Talha et a!.,
2001).

The variations in the digestibility of feed was due to the changes in
the chemical composition and was inversely related to the content of nutrient
in the diet {Schneider and Lucas, 1950).

Nutritive values and feed units intake:

The nutritive values as TDN and DCP were significantly (P<0.05)
higher for ration (A) compared with the other rations during the three periods
as shown in Table (3). The data revealed that, the TDN and DCP of rations
containing SWS were significantly (P<0.05) lower as a reflection of reduced
of digestibilities of most nutrients and because of higher ash content of SWS
{Chandra et al, 1991). The present findings indicated that the inclusion of
SWS in the rations resulted in decreasing the feeding values of the ration as
a result of high ash content of SWS, which is in agreement with Ahuja et al.
(1986) and Bader (1993).

The results of feed units intake during gestation period showed that
ration (A} had the highest (P<0.05) values of TDN and DCP intake as kg/kg W*™
(Table 3}. During suckling period, the results showed that, rations (A} and (B)

5988



J. Agric. Sci. Mansoura Unlv., 28(8), August, 2003

(50°0 > d) 18y|p siduIsIadns Justay|p yiim pouad 4oee Jo MOl BLURS HY) U] SUBIW p pue 2'q ‘e

290F [ 650F [ 6c0F [ ¢cb0F [ G10F [ €€0F | 220F [ 6v0F [ 9v0F [ cv0oF | 800F | vS0F
BETL | 8P VL | 529 | £G4 | OULL | (JEVL | WBYGL | 0T LL | oLP02 | 5512 | 882 | 9692 34N
WOF | £20F [ 090F | 2v0F | 0v0F | vZ0% | 820F | 920% | v 0F | 650% | GZ0F | OpOF
0844 | PPBL | ZZOB | 6008 | GLLL | mbS'8L | (9108 [ qZ86L | oLl8SL | BT LL | 9508 [ 6Y L 33
90T | OPOF | £Z0F | 6L0F | OpOF | LZ0OF | BZOF | QvOF ! £2Z0F | LLOF | LSOT | 807
BPBS | 0BLG | L PE | SOES [ FILG | 2895 | OSES | J1E£TS | 8695 | B095 | LSOVS | L1025 40
LZOF [ LE0F | 1Z0F | BCOF | OCOF | 120F | LZOF | O0OF | CL'OF | €20F | 420F | 8L0OF
SLEP9 | 199 | B0BY | L0622 | ,12T9 | 5859 | 0829 [ 22 | 0TZ9 | 0809 | 019 | 2504 d2
5e0F | #e0F | 0t'0F | 920% | 240F | 1z0oF | £10F | ¢c0o¥ | tc0F | ¢20F | £L00F | 6207
689 | oS 0L | 98 HL | (0L'ZL | 0549 | (900 | HB8°0L | £V 1L | £8°99 | £649 | 6869 | 420L Wo
0Z0F | 0OZ0% | ££60F | 2v0F | €60F | ZZOF ! 6COF | BLOF [ BEOF | #EOF | LE£0F | 8C0F
LTV | (€299 | V8L | 9E69 | [ZOECY | LBEGY | EELY | (L£1BY | LCTO | 5LED | (LSS | L1E89 wa
1 %, 'SjuapRsa0d uoyisedig
Z80F | vOLF | 9913 | €Z2F | 09O0F | SCOF | €90F | v50F | 260F | 990F | 2P OF | 6€0F
PV L0 | o9 ZLL | 25 GhL (ST LIt 2269 | (USZL | IBPL | SB'EL | LE€8G | (0909 | 5P | 5429 {5,,MBA/B%) BeIUY QT 110 )
POOF | O00F { Q00¥ { OL'O¥ | €00%F | €O0F | v00F | €O0¥% | €O0OF | 200F | ZOOF (LOOF
SBE | BLY L LTV | ellb | €T | 8% 852 =T | 90T | S | 822 |.22Z |(AG 60040 e¥RIu| NG [E10L
LVOCE | ZLGLF | BYOZF | QCO0ZF | LyCEF | 9992 F |SEZLF| L1627
S60Z | GBIT | $8ZZ | 02T | 02Lt | L0281 0681 S88)L | 02EL | LSGEL | 091 | HL0ZFL (pry/B) exels) Wa je1ol
116 t4: 73 509 - 118 ¥iL 165 — 589 109 €25 - SMS
¥25 696 £€S Hg
8LLL | €kl 0891 9691 506 9011 6621 91gl 6E8 8¥ 198 488 W40
t {pyu/B) axesur Wa A
a | 2 | &8 [ ¥ a [ o | 8 T ¥ a | 2 1 =8 [+

BOIM3NS J0 S%09M g 154(5

uonjesab jo syaam g 1seq

uoneyssl Jo sysam g| 814

SWway[

"soma Aq spoued Bulpjons pue uonejseb bupnp suopes jejuainadxa ay) Jo AiNqnsabip pue axelu) pasj Aleq :(Z) 2|9eL

5989



(50°0 > d) Jayip SIduosIedns JUBIIYIP YAIM POLAd IEs JO MOJ BLUES BI Ul SUeBW p pue 3 'q ‘e

S00% | 900% | LvD% | Zra¥
oot | v | ey | 62t
€ZF | 0265 | eovT | cpeT
STeey | sonz | seovz | vese
vL'0¥ | GE0F | €90% | 0L0F
0949 | 2r29 | S8 | M8 ¥L
091 % | 61¢2% | 90525 | 8ESZ *
SLZHOTL | oLG0ZEL | ,26°0VF) | BZ 06PL

0¥ Lo iG0%® CLOF
266 | 886 | 0L | 48
0C0F | €E0F | ECOF | SZ0°F
s | 00 | moee | 1z

€007 | 200% | 90GF | 5007
HT9 | 00 | 2Lz | Lsem
vees | e9t® | s11F | £90%
S6¥6L | 60 L1 | 29981 | LOF'S1Z
91'0F | 600F | ¥20F | Sl10F
avee | sezv | pese | Lo60r
oZLY | €60V T | 15LF | s5pF
LE956 | 296201 | piest) | 908YZL

g00% | 900% | 900% | 0L0F
06 | g26 | Qoeor | Levn
alo% | 0z0o% | 910F | 6207
0966 | 0166 | £E18 | ,1Z00

2003 S00F £QoF 0107

LS 89S NYA-] L6569

6873 5L ¥ Py g BECF
L0B°S1L | 817221 | SPOPL | 02951
LF0¥F | STO0F viD+ P 0 F
H51E | SEYE 608 | ,B50F
8Z°GLF [ CO0OLF | BO'SF | £ABL T
fSHPIL | LYS'EIL | (BET198 | HEBLE

z00F | 900% | 900% | 800
808 | 888 | 2z96 | 001l
120t | ozas | ol'o¥ | azo*
Frs | SE98 | p06s | L2909

a..._vgmvtmx
pub  dDa
2..&59:9.
pwB  NQOL
! 3yequy syun paay Ajedy
dod
NOL

: (%) sanjea aanun

a [ 2 1 a8 | v

a [ o [ 8 [ v

a | o2 1T a | v

Buiyons jo sxaem g 1S

uone}sab Jo syaem g sk

uone)seb jo syeam G| 18414

=

*spouad

Bujpjons pue uonesab Buunp suonel [euawadxa ay) pay sama AQ 9xBIUI SN Ped) pue sanjeA aanN :(g) ejqel

Moawd, R.1

§990



J. Agric. Sci. Mansoura Univ., 28(8), August, 2003

had the highest (P<0.05) value of TDN intake as kg/kg W and ration (A)
had the highest (P<0.05) value of DCP intake as kg/kg W°'®, while ration (D)
had the lowest (P<0.05) values of feed units intake as TDN and DCP during
gestation and suckling periods.

From the previous data, it could be noticed that, the feed units intake
as TDN and DCP decreased with increasing SWS levels in the rations. On
the other hand, the present findings indicated that the TDN intake as g/h/d for
ewes fed ration (D) during gestation period and rations {C) and (D) during
suckling period were lower than the recommended level of NRC (1986).

Performance of ewes during 1** 8 weeks of suckling period:
Milk yield :

From the data in Table (4) and Figure (1), it could be seen that the
milk yield of ewes fed different rations increased up to 4" week (peak of
(actation) then decreased. These results agree with those obtained by Samak
et al. (1982) and El-Tahan {1996). The milk yield of ewes fed rations (A) and
(B} was significantly (P<0.05}) higher than those fed rations (C} and (D) during
most weeks of suckling period and in average of the period which may be
due to higher DM intake and higher CP intake and digestibility {Tables 1 and 2)
as reported by Kholif (2001). Also, the feed unit intake of TDN as g/h/d for
ewes fed rations (C) and (D) was lower than the recommended ievel of
NRC(1886).

Many factors may affect milk yield such as breed of ewes, number of
suckled fambs, feeding level and age of ewes (Abdei-Karim, 1981 and Latif ef
al. 1988). West el al. (1998) reported that, a consistently high DM intake is
critical to supply the nutrients that are necesscry to support high milk yield by
dairy cows.

From the previous data, it could be noticed that milk yield decreased
with increasing SWS in the rations.

Table {4). Average daily milk yield {gm) for ewes fed the experimental
rations during first 8 weeks of suckiing.

ltems Rations
(A) (8) (C) D) |
Weeks
1 698.50° + 10.21 | 684.60™+ 580 | 668.13°+ 441 | 638.20°+ 9.60
2 758 30" £ 10.08 | 738.35" + 9.56 | 717.70° £ 6.82 | 673.90° + §.31
3 848.80°+ 10.01 | 826.40" + 8.47 | 788.41°+ 11.75 | 741.20°+ 863
4 958.70°+ 1172 | 942.12*+ 7.03 | 88565°+8.22 | 831.22°+7.33 |
5 942.30°£7.39 | 922.41°+577 | 837.80°+6.21 | 788.65°+ 826
6 820.00"+ 543 | 797.70°+ 861 | 702.77°£ 9.64 | 652.17°+ 7.27
7 680.00°+ .85 | 638.03°+ 9.55 | 537.52°+ 6.00 | 512.40°+ 9.58
8 505.00% + 6,65 | 465.90%+ 8,50 | 401.10°+ 7.56 | 367.25°+ 7.68
Average | 778.45'+20.65 | 752.06"+ 21.56 | 692.39°+ 21.08 | 650.62° + 20.81

a, b, c and d means in the same row with different superscripts differ {P < 0.08).
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Fig. {1) : Lactation curve of the different experimental rations.

Milk chemical composition ;
Milk fat and protein contents declined in the early weeks of lactation
and then increased gradually till the end of lactation period (Corbelt, 1968).
Milk total solids (T.S) and solids not fat (SNF) contents at the 4"
week (peak) of ewes fed ration (A) showed the highest (P<0.05) values than
others (Table 5). Others milk contents (fat, lactose and ash) were not
significantly different among treatments except milk CP content of ewes fed
rations (A) and (B) which was significantly (P<0.05) higher than those fed
ration (D). This may be due to higher CP content of rations and higher CP
and OM digestibilities of rations fed or higher nutritive values of rations as
reported by Kholif {2001).
Table (5): Milk composition {%) of ewes fed the experimental rations at
the 4" week {peak).

ltems Rations
A (B) (C) (D)
T.S [19.19"£0.02 19.09% +0.01 19.06° 1 0.01 19.05" + 0.01

SNF  [12.29° £ 0.02 12.20° +0.01 12.15° £ 0.02 12.14+0.01

Fat 6.90 +0.02 6.89 $0.01 6.91 t0.02 6.91 £0.02
Protein | 6.51° +0.02 6.44™ £ 0.03 6.38° £ 0.03 6.34" £ 0.02
Lactose | 4.91 +0.03 4.87 20.02 487 +0.01 4.88 $0.01

Ash | 0.87 +0.06 0.89 +0.03 080 +0.03 0.92 +0.04

a, b and ¢ means in the same row with different superscripts difter (P < 0.05).

From the previous data, it could be seen that milk of ewes fed rations
(A) and (B) had the highest values for T.S, SNF, protein and lactose contents,
while milk of ewes fed ration (D) had the highest values for fat and ash
contents due to increasing SWS as a roughage in the ration. The results of
milk composition were within the normal values which agree with those
reported by El-Tahan (1996} for ewes milk.
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Growth of suckling lambs :

The differences of birth weight between lambs born from ewes fed
different rations did not reach to the significant level (Table 6). These results
are in agreement with those reported by (Padula et al., 1992 and Shahin,
2000). The averages of weaning weight, total gain ang daily gain of lambs fed
rations (A) and (B) were significantly (P<0.05) higher than others (Table 6).

Many factors influence pre-weaning growth of lambs such as breed,
type of birth, sex of famb and nutrition during pregnancy especially tate
gestation and lactation periods and additional ration of the lamb by the 5"
week of age (Swidan et af., 1882 and Shahin, 2000).

Moreover, the lower mertality percentage was recorded for lambs
pom from ewes fed rations (A} and (B) as shown in Table (8). Several factors
contributing to these losses such as birth weight, nutrition of ewes, season of
lambing birth type, low level of milk production of the ewes and breed of ewes
(Willingham and Shelton, 1980).

From the previous data, it could be noticed that averages weaning
weight and daily gain of {ambs were decreased with increasing SWS in the
rations. On the other hand, the martality percentage took an oppoesite trend of
weaning weight and daily gain. '

Table (6):Average performance of lambs born to ewes of the different
experimental rations.

1 Rations
Items

(A) 8) (C) (D}
Av. birth weight (kg) 3874012 |379+0.07| 3.70+0.06 | 3.6310.09
Av. Weaning weight (kg) 15.73°£ 049 [15.17°£0.65| 13.50°£ 046 | 13.05"% 068
Total gain (kg) 11.86°+ 045 [1138°: 068 | 9.80°£ 049 | 9.42°1 (.63
Av, daily gain (kg) 0.212°: 001 [0203'£0.01| 0.175°£0.01 | 0.168" £ 0.01
Mortality of lambs (%) 12.50 14,29 f 20.50 16.67

a and b means In the same row with different superscripts differ (P < 0.05)

Economical studies:

From the data in Table {7), it could be seen that using SWS in rations
decreased the cost of feeding of ewes when compared with those fed on the
ration (A).
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Tabie (7): Ingredients and prices of the experimental rations /head
during the three periods.

Rations
Items _ A ] 8 | ¢ | D
First 15 weeks of gestation :
Total feed intake as fed (kg} :
CFM | 103.59 | 10359 | 88.64 | 74.04
BH 70.79
SWS — 1 7015 7418 82.11
Cost of feed consumption (LE}) 108.84 | 83.30 72.41 62.10
% of cost from ration {A) 100 76.53 66.53 57.06
Last 6 weeks of gestation :
Total feed Intake as fed (kg) :
CFM 58.91 58.91 50.49 42.08
8H 29.29
SWS — | 28.06 34.59 39.70
Cos! of feed consumption (LE) 57.07 46.42 40.64 34.74
% of cost from ration (A) 100 81.34 71.21 60.87
First 8 weeks of suckling :
Total feed intake as fed (kq) :
CFM 105.89 | 105.89 | 9G.75 75.66
BH 36.84
SWS R 39.07 49.99 57 41
Cost of feed consumption (LE) 95.63 82.55 72.08 61.34
% of cost from ration {A) 100 86.32 75.35 | 84.14
Price (L.E.) perton:
CFM =750 (LE}) BH + 10% molasses = 440 (LE)

SWS + 10% molasses = 80 (LE})
CONCLUSION

From the previous data, it could be concluded that, rations (A), (B)
and (C) can cover the nutritional requirements of ewes during gestation
period. Also, rations {A) and {B) recorded the best values of mitk as quantity
and quality during suckling period and the same rations showed the best
growth performance of lambs. Therefore it is possible to economically replace
berssem hay by spent wheat straw in sheep rations. This would help to
decrease pollution in the environment. Also, it is possible to decrease
concentrates in sheep rations by using spent wheat straw.
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