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Background and Objectives: Drought has had adverse effects on the
animal husbandry industry, causing a decrease in livestock population and
performance. In this regard, changing the cultivation pattern and replacing
water-resistant species can be a suitable solution for this problem.
However, due to low levels of protein and dry matter (DM), animals fed
exclusively with cactus pear may show weight loss, and digestive disorders
such as diarrhea. Combining cactus, which is high in soluble sugars, with

high fiber and raw protein ingredients could complement each other's
weaknesses and form a balanced diet. Therefore, this study aimed to
investigate the effect of feeding different levels of cactus-alfalfa mixed
silage on nutrient digestibility, rumen fermentation, and blood parameters.

Materials and Methods: The silage was prepared from a homogeneous
blend of 66% fresh spineless cactus (Opuntia ficus indica) and 34% alfalfa
hay on a w/w basis using 220 L plastic gallons. The chemical composition
and quality of the ensiled material were determined. The samples were
taken to determine the chemical composition after ensiling on day 45. In
this experiment, a change-over design was employed, involving four
Kermani male sheep across four periods of 21 days each. The experimental
treatments involved varying levels of cactus-alfalfa mixed silage (0%,
10%, 20%, and 30% DM). During the sampling week, the daily amount of
feed offered and leftovers were recorded before the morning feeding to
measure daily feed intake (on a DM basis) and digestibility of nutrients. On
the final day of each period, rumen fluid was sampled from sheep (by
esophagus tube and was filtered through three layers of cheesecloth) at 0,
2, 4, 6, and 8 h after morning feeding. The samples were used to determine
pH, ammonia nitrogen (NH;-N), and volatile fatty acid (VFA). The blood
samples were collected on the fourth day of each period, three hours after
the morning feeding, in 10 ml tubes. To determine the allantoin level and
microbial protein synthesis, the daily excreted urine was collected during
24 hours.

Results: The gas production volume (ml) showed a significant difference
among experimental diets (P<0.05). The digestibility of fat and neutral
detergent fiber (NDF) increased in animals fed 30% cactus-alfalfa mixed
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silage compared to those fed 10% and 20% cactus-alfalfa mixed silage, and
the control diet (P<0.05). Similarly, there was a quadratic effect on
digestibility of DM, organic matter (OM), and acid detergent fiber (ADF)
when feeding various levels of cactus-alfalfa mixed silage (P<0.05). The
highest concentration of ruminal NH3-N was observed in the experimental
diet containing 30% cactus-alfalfa mixed silage during all sampling
occasions (P<0.05). The inclusion of cactus-alfalfa mixed silage at levels
of 20% and 30% in the diet resulted in a linear increase in ruminal
propionic acid molar concentration. Simultaneously, there was a linear
decrease in acetic acid concentration and acetate/propionate ratio following
these treatments (P<0.05). The addition of various levels of cactus-alfalfa
mixed silage had a notable impact on triglyceride and urea-nitrogen
concentrations (P<0.05). The blood urea nitrogen level in sheep fed cactus-
alfalfa mixed silage exhibited a significant linear increase (P<0.05).

Conclusion: The results of this study indicated that cactus-alfalfa mixed
silage has appropriate nutritional value, when included in diets at up to
30% of DM, exhibits suitable nutritional value. Moreover, it creates
favorable conditions for ruminal function and digestibility. Therefore, it is
recommended that cactus-alfalfa mixed silage could be included in
livestock diet during drought or shortage of feedstuff, especially in arid and
semi-arid regions.
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Table 2- Chemical composition and metabolizable energy of cactus forage, alfalfa hay and Cactus —alfalfa mixed

silage.
Forage « e
iy S Ll Pl S et Sl ge S it S5
Cactus —alfalfa mixed silage Alfalfa hay Cactus forage Chemical composition
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Figure 1- Gas production of rations with different levels of cactus-alfalfa mixed silage (ml/g of dry matter).
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Table 3- Dry matter intake in sheep and nutrients digestibility of experimental diets.

doleze lylie (1) a3 o 5SS b slen s o
Contract s,lukal s Cactus —alfalfa mixed silage level (%)
S 4>y =
Q:adratic L;:r = 30 20 10 0

0.49 0.49 80 1010 1100 1010 1110 (292 £5) St wsle e

Dry matter intake (g/day)
Nutrient digestibility (%) (10,3) sdde sl5s 2a oL

0.026 0.004 1.48 7426°  69.06® 66.78° 66.58° Dry matter Ko osle

0.21 0.02 1.64 77.32°  73.97® 70.95° 69.84° Organic matter S esls

0.07 0.22 1.50 67.73°  60.63° 61.65° 62.19° Ether extract (%) 5l oslae

0.24 0.45 1.56 7246 7024 7187 70.41 Crude protein ¢ s

0.001 0.001 1.46 52.05°  46.96® 4594 4461° NDF s e 3 3 Jgloeal SUI

0.001 <001 1.62 49.90°  44.48° 43.18° 4229 ADF  ialedysd 5s Jskmel G

(PS/20) ol L yKiln sl e S 5 5m 5 sdims DL sy o s alin b g =00

abe Different superscripts of means within the same row show significant differences at (P < 0.05).
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Table 4- Ruminal pH and ammonia nitrogen in sheep fed experimental diets at different hours of feeding

Lelaze Siloslis ol (1w 3= o 5SS o s Dhons el
Contrast Cactus —alfalfa mixed silage level (%)
3,1kl
PR P
. ; SEM 30 20 10 0
Quadratic Linear
pH celu

0.32 0.72 0.08 7.12 7.15 7.20 7.07 0

0.37 0.07 0.14 6.82 6.85 6.92 7.00 2

0.16 0.45 0.14 7.05 7.02 6.75 7.22 4

0.48 0.12 0.17 7.10 7.20 7.15 7.22 6

0.08 0.82 0.15 7.02 7.00 7.20 7.07 8

0.26 0.08 0.12 7.00 7.04 7.04 7.11 Mean s . Sl.

Ammonia nitrogen (M/dl) (s 53 ¢ 8 ko) (SLisel 035 25

0.34 0.01 0.21 17.00% 17.32 15.8° 15.4° 0

0.26 0.003 0.07 19.02 18.6° 17.9°¢ 16.3¢ 2

0.31 <.001 0.10 2152 18.9° 18.1°¢ 16.9¢ 4

0.25 0.004 0.10 19.9 19.4° 15.6° 14.6° 6

0.12 0.18 0.10 20.2% 17.4° 13.8° 15.0¢ 8

0.21 <.001 0.31 19.5° 18.4° 16.2° 15.6° Mean Js . SLs

Pt /00) ol b, Sl I3 e Ot 5 g g sdms LS s, o s bl 8 Gy >

ab,cd

b¢ Different superscripts of means within the same row show significant differences at (P < 0.05).
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Table 5- Ruminal volatile fatty acids in sheep fed experimental diets

dolxze ol i s (1) s g o 5SS b s 5D o
Contrast el Cactus —alfalfa mixed silage level (%) (A 2 Jsedee) L1 o o
2 v.-;s. Jla:- éEM 30 20 10 0 Volatile fatty acids (mmol/l)
Quadratic Linear

0.08 0.001 022  4250° 4210  3435% 4325 Acetic acid Szl Ao
0.05 0.002 0.20 14.96° 14.75*  1351°  13.10° Propionic acid S s Ao
0.42 0.15 0.81 8.84 7.95 7.77 7.87  Butyric acid S 5 !
0.14 0.36 0.11 0.40 0.45 0.42 050  Valeric acid Sl Ao
0.11 0.24 0.21 0.91 0.88 0.89 0.93  Iso-valericacid < Nssnl o
0.21 0.12 0.3 0.30 0.32 0.35 0.36  Iso-butyricacid < 5 ss5l 4
0.12 0.001 0.10 2.84° 2.82° 3.21° 330% AP st 4 Sailind co
0.42 0.06 0.97 67.75 66.60 66.30 66.00 Total VFAs o sladed S

(PS/40) ol Ly Kiln sl ime 5S35 5 sdims DL sy ,a s alin b g =00

abe Different superscripts of means within the same row show significant differences at (P < 0.05).
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Table 6- Ruminal protozoa population in sheep fed experimental diets

Aaleze ol s . (1) a2 1= o 555 b sl Dl mlas
contract ¢ Cactus —alfalfa mixed silage level (%) 600 Ta3 550 Conar
. PREEN " 5
33 A’.ﬁ- OJ» SEM 30 20 10 0 Protozoa population (x107)
Quadratic Linear

0.34 0.04 0.78 11610  9.71° 9.15"°  9.08°  Entodinium sp. P55l 68
0.41 0.01 0.03 0.23 0.23 0.17°  0.16° Holotrichs sp. S 658
0.01 0.26 0.01 0.122 0.14? 0.08®  0.07° Cellulolytic sp. St gl 4558
0.38 0.006 0.85 11.96°  10.08®  9.40°  9.31°  Total protozoa U355 J

(PS4 0) ol L yKiln sl ime 53] 5 5m 5 sdims DL sy a3 alin b g =00

abe Different superscripts of means within the same row show significant differences at (P < 0.05).
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Table 7- Blood parameters in sheep fed experimental diets.

dalaze byl

(1) 425 5 e 5SS b s Pl o

sla>
Contrast e Cactus —alfalfa mixed silage level (%) brazeesl
. EPIRN
3 4 ,,;- Jla;- SEM 30 20 0 Parameters
Quadratic ~ Linear
0.99 0.87 321 7675 7725 7700  77.25 (Fosms 22 0.5 ) 556
Glucose (mg/dl)
- | é |
0.16 0.41 0.04 0.77 073 073 0.75 e e S ols
Creatinine (mg/dl)
0.36 0.38 0.39 6.92 6.37 7.22 6.97 A IS s
Total protein (g/dl)
W > Y O loysl 059 o
0.43 0.03 028  1822° 1822° 1752®  17.28 (hares 03 S o) 0% Slossl 05
Urea nitrogen (mg/dl)
0.23 0.17 323 6825 7325 7075 7150 (R 22 05 ) s 28
Cholesterol (mg/dl)
0.05 001 368 39.00™ 3900° 37.00° 4950° (R 02 05 ) S 557
T.G. (mg/dl)

(P<+/00) cl anil.:n O I3 e O] 5 s g s lasOLAS Cas; sa s wlie e Q}J’a,

b,c

abe Different superscripts of means within the same row show significant differences at (P < 0.05).
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Table 8- Purine derivatives excretion and microbial protein synthesis in sheep fed experimental diets

dolxze ol i s (1) s g o 5SS b o 5D o
Contrast i Cactus —alfalfa mixed silage level (%)
PR e 3 1kl
i 30 20 10 0
Quadratic Linear SEM
0.45 0.03 0.06 136 1.15° 1.21° 0.83° (G202 ) o2
Urea (mmol/day)
0.36 0.38 098 698 661 862 8.78 (002 Jyndhet) 2oy At S
Total purine excretion (mmol/d)
0.36 038 0006 032 032 032 0.33 S Boodedke) Sl
Uric acid (mmol/day)
0.36 038 087 567 534 713 7.28 O dek) N
Allantoin (mmol/day)
. e iy
0.16 038 003 026 027 019 0.18 (G502 Ionhet) S sen 5 152
Xanthin + Hypoxanthine (mmol/d)
| NS Z <~4 o -
0.36 0.38 0.8 480  4.77 5.42 5.55 G002 0.5) s 8 050 7

Microbial nitrogen (g/day)

0.36 0.38 1.3 30 29.8 336 34.1 o “‘”ﬁ"f; ) oS s
Microbial protein (g/day)

(P<e/00) e Lﬂwilﬂa O )bgf"” Ol s g e iasOLES sy s s alie 8 ;_é}}>a'
abe Different superscripts of means within the same row show significant differences at (P < 0.05).

b,c
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