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Introduction: Agricultural residues refer to the materials remaining after the harvesting and
processing of crops to obtain their primary products.

These residues, which are often composed of fibrous and lignocellulosic materials, represent an
abundant yet underutilized resource in agricultural systems. They play an important role in
sustainable livestock production, particularly in regions where conventional feed resources are
limited. Among agricultural residues, cereal straw is considered one of the most important sources of
organic matter worldwide and serves as a major source of animal feed in many countries, particularly
in arid and semi-arid regions. In these areas, seasonal feed shortages pose a serious challenge and are
a major constraint to livestock production and productivity.

The utilization of cereal straw as livestock feed is essential for maintaining a year-round feed supply.
However, its nutritional value is generally low because of its high fiber content, low crude protein
concentration, and limited digestibility. Previous studies have shown that the nutritional quality of
cereal straw is affected by several factors, including species and cultivar, environmental conditions,
stage of maturity at harvest, and post-harvest management. Among these factors, genetic variation
among cultivars can result in substantial differences in the chemical composition and nutritive value
of straw. These differences are primarily associated with the stem-to-leaf ratio, cell wall structure,
and the concentration and distribution of nutrients among different morphological components,
particularly stems and leaves. In general, leaves contain higher concentrations of crude protein and
lower concentrations of lignin than stems, resulting in greater digestibility and nutritive value.
Given the importance of improving the utilization of feed resources and the potential variability
among wheat cultivars, evaluating the chemical composition and nutritive value of wheat straw is
essential for optimizing livestock feeding strategies. Therefore, the present study was conducted to
investigate the chemical composition and nutritive value of straw from different promising wheat
cultivars and to compare them with the widely cultivated Chamran cultivar when used as feed for
Lori sheep. The findings may contribute to more efficient utilization of crop residues, improved feed
security, and enhanced sustainability of livestock production systems in arid and semi-arid regions.
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Materials and Methods

Straw samples from different wheat cultivars were collected after harvesting, air-dried under shade,
and manually chopped into pieces approximately 2—3 cm in length. The processed samples were
stored in clean, labeled polyethylene bags until further analysis and use in the feeding trial. Initially,
the chemical composition and in vitro gas production parameters of straw from 17 wheat cultivars
were determined. Based on the results of these preliminary analyses, three cultivars with the most
favorable nutritional characteristics and fermentation potential were selected for further in vivo
evaluation, along with the widely cultivated Chamran cultivar as a control.

The animal experiment was conducted using a completely randomized design (CRD) with 16 healthy
male Lori sheep with an average body weight of 23 &+ 2 kg. The animals were randomly assigned to
four dietary treatments corresponding to the selected wheat straw cultivars. During the experimental
period, the animals were allowed an adaptation period to the experimental diets, and feed intake was
recorded daily. Samples were collected to determine nutrient digestibility, ruminal fermentation
characteristics, including ruminal pH and ammonia-N concentration, and selected blood metabolites
associated with energy and protein metabolism. The combination of in vitro and in vivo evaluations
provided a comprehensive assessment of the nutritive value and physiological effects of wheat straw
from different cultivars in sheep feeding systems.

Results and Discussion

The results showed that the highest crude protein concentrations and in vitro gas production values
were observed in the straw of the S-91-11, S-91-14, and S-91-6 cultivars (P < 0.05). Although these
cultivars exhibited numerically greater nutritional values, their differences from the Chamran cultivar
were not statistically significant. The straw from S-91-11, S-91-14, and S-91-6 also had the lowest
concentrations of structural carbohydrates, including neutral detergent fiber (NDF) and acid detergent
fiber (ADF), indicating potentially greater nutritive value and more favorable fermentation
characteristics than those of the other evaluated cultivars (P < 0.05).

However, when the selected wheat straws were incorporated into the diets of Lori sheep, no
significant differences (P > 0.05) were observed among treatments in nutrient digestibility. Similarly,
the type of wheat straw did not significantly affect ruminal fermentation parameters. Blood metabolite
concentrations also remained within the normal physiological range and did not differ significantly
among treatments. These findings indicate that although certain wheat straw cultivars may have more
favorable chemical and fermentative characteristics, these differences may not be sufficiently large
to produce measurable changes in nutrient digestibility, ruminal fermentation, or blood biochemical
responses in sheep.

Nevertheless, the identification of wheat cultivars with higher crude protein and lower fiber
concentrations may contribute to improving the nutritional quality and utilization efficiency of
agricultural residues in ruminant feeding systems.

Conclusion

In general, based on the results of the in vitro gas production parameters and chemical composition
analyses, the S-91-11, S-91-6, and S-91-14 wheat cultivars exhibited more favorable nutritional
characteristics than the other evaluated cultivars. Therefore, these cultivars may be considered
promising sources of wheat straw for use in livestock feeding systems.
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Table 1- Ingredient and chemical composition of
diet fed to donor sheep

Feedstuff (% of diet)
Alfalfa hay 30
Corn grain 21
Soybean meal 12.35
Barley 35.50
Limstone 0.4
Salt 0.25
Mineral and vitamin permix
0.50

Chemical composition
Neutral detergent fiber (%)

20.75
Acid detergent fiber (%)

15.82

0) i tter (%
rganic matter (%) 97.97

Crude protein (%
ude protein (%) 16.5
Metabolizable energy (Mcal/kg) 557
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Table 2- Chemical composition of different varieties of wheat straw

Wheat straw ~ Dry Crude Ether NDF ADF Ash P Ca
varieties matter protein extract

S-92-21 91.5 3.40¢ 0.76 75.61°4 49.80 8.94 0.10 0.23
S-92-17 91.1 3.31« 0.75 77.104% 48.11 8.14 0.22 0.20
S-92-15 91.1 3.244 0.80 76.49¢d 48.27 8.43 0.23 0.20
S-92-13 90.9 2.93f 0.87 77.93¢ 51.88 8.56 0.21 0.40
S-92-12 91.1 3.37¢ 0.80 78.01°¢ 47.30 8.56 0.10 0.23
S-92-6 91.0 2.99¢f 0.91 76.74°d 50.68 8.86 0.10 0.23
S-92-3 91.2 3.46% 0.92 72.982® 49.83 9.26 0.21 0.26
S-91-17 91.7 3.124¢ 0.83 77.46% 51.99 9.26 0.11 0.23
S-91-16 91.5 3.03¢ 0.81 74.983b¢ 50.40 8.72 0.14 0.26
S-91-15 91.1 2.79% 0.92 77.424¢ 52.70 8.44 0.13 0.23
S-91-14 91.6 3.902 0.9 75.66b¢ 48.17 9.04 0.13 0.22
S-91-13 91.0 2.478 0.81 77.474% 51.31 8.59 0.11 0.22
S-91-12 90.9 3.274 0.85 74.343b¢ 49.64 9.46 0.17 0.20
S-91-11 91.2 3.932 0.85 72.5020 46.91 8.50 0.22 0.20
S-91-6 91.4 3.53% 0.86 72.5020 47.34 8.43 0.19 0.24
S-90-7 91.6 2.92f 0.83 70.17* 50.04 8.76 0.13 0.25
S-90-4 91.0 2.46¢ 0.83 78.38° 51.95 9.16 0.11 0.24
Control 91.1 3.66° 0.83 76.45¢4 52.0 8.66 0.13 0.24
SEM! 0.34 0.060 0.065 2.25 1.80 0.61 0.045 0.088
P-value 0.94 0.0001 0.32 0.01 0.08 0.32 0.15 0.37

SEM: Standard error of means

In each column means with different superscripts are statistically different at P < 0.05 and trends at P < 0.10.
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Table 3- Gas production parameters in the different varieties of wheat straw

Wheat straw varieties Rate of gas production (ml/h)  Gas production potential (mL/300 mg sample)

S-92-21 0.09bede
S-92-17 0.06'¢
S-92-15 0.09bede
S-92-13 0.102b¢
S-92-12 0.102b¢
S-92-6 0.102b¢
S-92-3 0.102b¢
S-91-17 0.122
S-91-16 0.13?
S-91-15 0.07¢fe
S-91-14 0.07¢fe
S-91-13 0.07¢fe
S-91-12 0.07¢fe
S-91-11 0.06'
S-91-6 0.05¢h
S-90-7 0.05¢h
S-90-4 0.04h
Control 0.04h
SEM 0.007
P-value 0.0001

48.32¢
49.39¢
49.22¢
50.274¢
55.38«
53.494
50.744¢
54.66%
52.884
64.15%¢
66.12%®
65.88%
64.17%¢
66.25%
66.08%
53.884
58.21b
65.75%
3.04
0.0001

SEM: Standard error of means

In each column data with different superscripts are statistically different at P < 0.05 and trends at P < 0.10

SE wd s Gloae (ol oolss slacl a5 S auna
L Oniaed (VY0 GllSen 5 oul3¥sn) wbpe hals
o Jslaels LI @ Bl pad o HlaBe (ol 530
Sl SIS a8 s e Sl e sasel sy st
w55 b Lo SISl Jelse 5V auie) wibpe
slashaan S Ol wiliy gl Ol SK
o9 Jstaels SLI Gloae T Lo Jslae a2 5 Jslas
ol sdias ols G ooSee Lt (A sab gt
plo (ahie s 5 et wle oslpen Glo) @asin
pspge (Vo0 auio) 0y Al 1) S mls suias
et 5o BMEAT LaelS 38 (35,0 #5555 S 5e Jale
slagias olie (B350 Ho ol b 5 Sp o Gle
5 5ul) cul Sy 5 Gl o sadds o€ alid,
ol € sl & Ylaal 5, opl 5 (Y ol,lKan
Sop S g ileud (550 slas S lee 5 6 S Bl
5 RS gl SlS b el S gl o

A1 s (5,19 ine CIMEAT ol LB (e g3 ol s
Cpoidin (P >4/-0) cndlas 052 s PF 50 5l 516l
© bisye i 4 guae Blad 5 PF e 0 38
505 sl 50 (¥ Jsan) a5 $90-6 5 S-92-17 3,
sanlitie (5l ine AT (AR alis) S (g See
Al olie G (e (Shenes spay © aa s bais
AT Y OSes 5 Jesh) (psoSee sus a5 5K
e 89217 ai, YL PP liho o weuy o 5
wSyae sl S 5edS BBl s s sy
S oo S 4ol el slaasl€ )l Ko b 55
cuale b bise s S 5l s glaclss cle
30 5o lag T eyl 5aads bl 4l o 5 Las s
Goud lio cuale Ho ol b badse Koo g
dole ga 0l GBS 5 5 5 Glaledl 5o saliil 5 e
WS el sad aols OLED has5 o Lo sl su s

@l oSy s Jole ool (SaiSugaae daclss



AN 5 0900 5 5 Oop bulpd 50 (o) MaegS (Ss3 g (6yme5S sladonil B g 55 Ay (ean CulilB 5 puiS olS ilisee p)) I ealinul 36

Jolse Ol o8 o 2LoSL cullas 5 oL SL
Ol Jlis 4 oS el s3ie sube (goniuasiad LalS
OlSer 5 Josb)asly o (2alS 55 sadl 8 K Hulie

(Ye-¥

o8 aidl o (58S S Wl g3 £ 5 Sy el 5o
9 ooSee sus g SRS Lasles G (B35
ol MRS (Jslew o)) g0 cndysiad Ol
Cunen GRAIS o sad (BHIS (F Joan) ks saalin

Tble 4- Fermentation parameters of gas production in the sheep fed different varieties of wheat straw

Wheat straw Organic matter Partitioning Microbial protein ~ Microbial protein Cell wall
varieties digestibility (% factor (mg/ml) production (mg) production yield degradibility
DM) (%)
S.92.21 88.85 3.11 26.15 28.97 19.96
S.92-17 90.0 3.83 38.30 42.42 19.48
S.92-15 97.95 3.56 37.45 37.91 18.47
S.92-13 88.75 3.04 23.25 25.99 22.85
S.92-12 99.5 3.20 31.30 30.65 30.56
S-92-6 105.55 3.51 39.55 37.03 27.53
S-92.3 96.60 3.45 35 36.18 2591
S.91-17 104.85 3.49 38.85 36.90 29.33
S.91-16 87.25 2.85 28.55 22.78 23.18
S.91-15 108.85 3.15 32.95 30.22 26.05
S.91-14 111.75 3.06 31.45 27.54 29.16
S-91-13 110.45 3.11 32.35 29.17 26.88
S.91-12 108.30 3.27 36.50 32.60 22.95
S-91-11 106.45 3.16 34.35 29.94 29.32
S-91-6 112.45 3.03 31.05 27.21 30.68
S-90-7 87.75 3.25 28.35 32.10 22.51
S-90-4 100.75 3.41 35.95 34.91 23.56
Control 108.15 3.27 35.55 32.72 29.61
SEM! 8.63 0.26 7.89 6.62 6.58
P-value 0.23 0.63 0.91 0.69 0.85

SEM: Standard error of means

In each column means with different superscripts are statistically different at P < 0.05 and trends at P < 0.10
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Tble S- Nutrient digestibility in the sheep fed different varieties of wheat straw.

Digestiblity Experimental diets SEM  P-value
S-91-14 S-91-6 S-91-11 Control
Dry matter 56.06  57.21 58.75 55.99 1.82 0.68
Organic matter 6198 61.79  64.08 62.63 1.21 0.55
Neutral detergent fiber ~ 43.71 ~ 44.55 4548 41.69 2.34 0.70
Acid detergent fiber 24.61 2437 2297 23.33 1.33 0.81
5479 5570  56.99 54.31 1.25 0.15

Crude protein

SEM: Standard error of means

In each column means with different superscripts are statistically different at P < 0.05 and trends at P < 0.10
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Table 6- Some ruminal parameters in the sheep fed different varieties of wheat straw

Experimental groups

PH  Ammonia-NH3 (mg/dl)

Control 6.69
S-91-11 6.76
S-91-6 6.40
S-91-14 6.80

SEM 0.24
P-value 0.66

27.69
27.60
27.72
28.74
0.99
0.83

SEM: Standard error of means

In each column means with different superscripts are statistically different at P < 0.05 and trends at P <0.10
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Table 7- Blood metabolites in the sheep fed different varieties of wheat straw

Treatment Blood urea nitrogen (mg/dl) Glucose (mg/dl)
Control 27.52 64.30
S-91-11 28.64 63.51
S-91-6 27.05 59.47
S-91-14 29.68 58.85

SEM 3.12 4.85
P-value 0.93 0.77

SEM: Standard error of means
In each column means with different superscripts are statistically different at P < 0.05 and trends at P < 0.10.
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