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Abstract | Nutritional ingredients have been known to effect on ruminant animal performances. The present study
aimed to investigate the effects of replacement alfalfa hay with giant reed on nutrients digestibility and growth perfor-
mances and serum biochemistry of goats in arid subtropics. Twenty-four goats average 29.70 + 1.17 kg body weight
(BW) were randomly distributed over four groups. The goats were fed four diets composed of 50.0% concentrates and
50.0% forages. The four diets formulated according to replacement of alfalfa hay with giant reed were control alfalfa
hay diet (T1; 50.0% alfalfa hay) and giant reed rations (T2 20.0% alfalfa hay and 30.0% giant reed; T3 10.0% alfalfa
hay and 40.0% giant reed; T4 50.0% giant reed). Nutrients digestibility, body weight, physiological parameters and
serum metabolites were investigated during the study. The results indicated that the diets with high percentage of gi-
ant reed (40.0 & 50.0%) were decreased (P<0.05) the most recorded parameters compared to the control and 30.0%
giant reed diets under subtropical condition. In conclusion, replacement of alfalfa hay with 30.0% giant reed could be

promising of Ardi goat growth performances, feed efficiency and serum metabolites.
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suffer from the scarcity of animal feed. In 2018, the KSA
Minister Council prevented cultivation of green fodder
to conserve groundwater resources. Hence, finding novel
green fodder that can give the nutrient animal require-
ments would maintain meat and milk production and an-

imal health.

INTRODUCTION

Meat and milk production is necessitated for 3* world
countries and their economic prosperity. Hence,
feeding ruminant animal requirements and supplements
are significant for maintaining meat and milk production
and animal health (Al-Suwaiegh 2023; Mohammed and

Al Suwaiegh 2016, 2023), especially the countries suffer Alfalfa hay is one of the world’s most popular forages and

from the problem of lack of rangeland (Mohammed et
al., 2021; Ali et al., 2021; Al-Mufarji et al., 2022, 2023;
Al-Mufarji and Mohammed 2022; Vasmara et al., 2023).
Country of KSA is considered one of the countries that

is characterized by its high palatability and high nutrition-
al value (Al Suwaiegh, 2023). For small livestock breed-
ers, feeding alfalfa hay is economically costly because of
the fluctuations of its prices during the seasons of the year,
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which poses a challenge for animal breeders to buy these
feed. Traditional feeds are widely used by animal produc-
tion projects, while many small animal breeders have dif-
ficulty to buy traditional feeds because of the high prices
of the feed. Thus, incorporating non-traditional feed in-
gredients can offer various benefits in terms of nutrition,
sustainability, and cost-effectiveness and will enhance
the continuity of animal production projects and reduce
the costs of animal feeding. One of these unconventional
plants is common reed (giant reed), a large perennial rhi-
zomatous grass, which grows in large quantities in drains
in many countries of the world.

Common reed is characterized by rapid growth and grow-
ing in wide range of environmental conditions. The plant
is about 2 to 4 m tall and it is widely distributed in drains,
brackish and alkaline waters (IMarks et al., 1994). Ma-
jchrzak (1992) and Sun et al. (2008) showed that common
reed is a good quality forage when consumed in the begin-
ning of the growth for livestock, goats and horses. Alfalfa
hay could be partially replaced by common reed for rumi-
nants (Baran et al., 2002). Therefore, the aims of this study
were to investigate the effects of replacement alfalfa hay
with giant reed on nutrient digestibility, physiological and
serum metabolite parameters for Ardi goats in subtropics.

MATERIALS AND METHODS

The present study procedures were approved by the eth-
ical committee of King Faisal University [KFU — REC-
2023-MAR-EA0100]. The current study was conducted at
Training and Research Station at KFU in Al-Ahsa, Saudi
Arabia from March to May, 2023 with an average 29.0 °C
temperature and 36.0% relative humidity.

HARVESTING COMMON REEDS AND ANALYSIS

The common reed was harvested from water drains spread
around farms of Al-Ahaa Governorate in the Kingdom of
Saudi Arabia. The CR was transferred to a farm and sun-
dried. After drying was completed, the plant was cut to
1-2 c¢m length. The common reeds were dried at 65.0°C
for 24:0h, ground and milled to 1.0 mm. The composite
common reeds samples were dried for 3:0h at 105.0°C.
The chemical analysis of crude protein, crude fiber, acid
detergent fiber (ADF) and neutral detergent fiber (NDF),
and ash (A.O.A.C.-994.10) were determined according to
procedures of A.O.A.C. (1995).

EXPERIMENTAL DESIGN AND ANIMALS

Ardi goats (twenty-four) with an average weight of 29.7
+ 1.17 kg body weight (BW) kg and 3-5M of age were
selected and distributed to four groups for the study. The
chemical compositions of common reed (CR) and the diets
of experiment were determined before starting the experi-

ment. The control and CR diets were isocaloric and isoni-
trogenous and formulated according to NRC (2007). The
animals were fed rations consisted of 50.0% forages and
50.0% concentrates (Table 1). All feed ingredients involve
the concentrates and forages in each treatment were mixed
thoroughly and the experimental diets were transferred to
a pelleting machine to form pellet feeds. The diameter of
the pellets ranged between 4-6 millimeters. The prepared
pellet was sun dried for three-days and stored before start-
ing of the trial. The chemical compositions of the CR, al-
falfa hay and experimental rations are presented in Table
2. All goats were vaccinated against the main diseases and
deworming as of Veterinary Sector Guidance before the
starting of the experiment to ensure that they were free of
diseases.

GrowTH TRIAL

A total of twenty-four growing goats were assigned ran-
domly to four treatments. Animals were placed and fed in
individual metabolic crate and the trial lasted 12 weeks.
The control group received a diet containing 50% alfal-
fa hay and 50% concentrate feed. Goats in-group 2 fed a
diet containing 30% CR and 50% concentrate feed while
groups 3 and 4, 40% and 50% of CR were substituted by
alfalfa hay, respectively, and the concentrate feed was 50%.
All groups fed diet once a day at 7 a.m. in the morning and
the feed refusal were weighted every day before feeding the
animals to determine intake of dry matter. Daily feed in-
take for each animal was recorded during the study, as the
difference between the offered and refused ration.

BrLoobD SAmPLES’ COLLECTION AND ANALYSES

Samples of blood (3) were collected monthly from the
control and the three giant reed groups. Blood serum were
obtained upon centrifugation of obtaining blood samples
and analyzed through chemistry analyzer (Skyla VB1).
The obtained parameters of serum include total protein,
albumin, globulin, glucose, urea, minerals and enzymes

(Al-Mufarji et al., 2023).

PHYSIOLOGICAL PARAMETERS

Rectal temperatures, pulse rate, oxygen partial pressure
were measured as thermal responses using digital ther-
mometer (Citizen CTA-303), pulse oximeter and heart
rate apparatus (CMS60D) (Mohammed et al., 2023).

STATISTICAL ANALYSIS

Values of diets chemical composition, nutrient digestibility
physiological and serum chemistry parameters of control
(50.0% alfalfa hay) and giant reed treated goats (30.0, 40.0
& 50.0% giant reed) are shown as mean. The values of con-
trol and giant reed groups were analyzed using the Gen-
eral Linear Model (G.L.M.) procedure of S.A.S. (2008)
according to the model: Yij = p + Ti+ Eij; Yij=Observation,
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Table 1: Ingredients of experimental ration

T2 T3 T4

Common Reed 0 30 40 50

Barley 41.2 26.6 25.2 12.6

Dicalcium phosphate 2.0 2.0 2.0 2.0

Salt 0.6 0.6 0.6 0.6

T1; 50% Alfalfa hay

T3; 20% Alfalfa hay, 30% giant reed
T2; 10% Alfalfa hay, 40% giant reed
T4; 50% giant reed

Table 2: Chemical composition of ingredients used during the study

T1 T2 T3 T4

Crude protein 14.50 14.23 14.38 14.76

Fat 2.19 2.67 2.74 3.09

Crude fiber 18.05 18.95 18.69 19.19

Acid detergent fiber 22.64 23.51 23.48 24.43

Phosphorus 0.65 0.78 0.69 0.72
T1; 50% Alfalfa hay
T3; 20% Alfalfa hay, 30% giant reed
T2; 10% Alfalfa hay, 40% giant reed
T4; 50% giant reed

Table 3: Effect of giant reed feeding on digestibility coefficient of different nutrients and nutritive values of Ardi goats

Initial BW, (kg) 29.8 29.4 30.0 29.7 1.17 0.95

Nutrients digestibility coefficient, %

OM 77.32 71.56° 65.42¢ 62.03¢ 1.79 0.04

CF 68.58* 57.87° 53.48° 48.95¢ 2.23 0.02

ADF 81.57 59.44b 50.22¢ 48.08¢ 3.72 0.03
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NFE 85.04 80.60 85.20 84.73 0.65 0.93
Nutritive values, %

TDN 74.38 68.33° 62.12¢ 59.31¢ 1.78 0.03
DCP 10.732 10.05° 9.91° 9.72b 0.14 0.02

»bc Values with the different superscripts in the same row differ at P<0.05.
T1=50% Alfalfa hay; T2 = Mixture of 20% Alfalfa hay and 30% Giant Reed; T3= Mixture of 10% Alfalfa hay and 40% Giant Reed;

T4 = 50% Giant Reed

DM dry matter, OM organic matter, CP crude protein, CF crude fiber, NDF neutral detergent fiber, ADF acid detergent fiber, EE

ether extract, NFE none free extract, Ca calcium, P phosphorus.

Table 4: Effect of giant reed on physiological and serum parameters of Ardi goats

Item Treatments

T1 T2 T3 T4 SEM P Value
No. animals 6 6 6 6
Physiological parameters
Pulse rate/min 138.0 134.33 133.0 137.67 4.43 0.03
Partial pressure of oxygen, SPO2 95.67* 94.00° 91.00%® 89.67° 1.62 0.03
Rectal temperature, °C 39.37 39.33 39.40 39.30 0.12 0.10
Serum parameters
Total protein, g/dl 7.60 7.60 7.60 7.50 0.16 0.08
Albumin g/dl 3.80 3.73 3.83 3.77 0.03 0.06
Globulin g/dl 3.80 3.87 3.77 3.73 0.16 0.07
Glucose mg/dl 66.33 53.67° 54.0° 42.0° 2.36 0.02
Blood urea nitrogen, mg/dl 16.97¢ 18.97¢ 21.13° 24.10° 1.09 0.01
Urea, mg/dL 36.30¢ 40.60° 45.23b 51.57* 2.35 0.001
Creatinine, mg/dL 0.96¢ 1.08° 1.09 1.15° 0.046 0.001
Calcium, mg/dl 8.97 9.80° 9.37 9.30° 0.14 0.02
Phosphorus, mg/dl 11.33 11.43 11.67 11.70 0.48 0.93
Sodium, mmol/LL 143.67 149.67 148.0 145.33 1.48 0.02

»bod Values with the different superscripts in the same row differ at P<0.05.
T1=50% Alfalfa hay; T2 = Mixture of 20% Alfalfa hay and 30% Giant Reed; T3= Mixture of 10% Alfalfa hay and 40% Giant Reed,;

T4 = 50% Giant Reed

p = Mean, Ti = Treatment effects, Eij= Standard error.
Duncan’s multiple range test was used to compare between
means of the control and giant reed groups for statistical

significance (P<0.05).
RESULTS AND DISCUSSION

The current study shown chemical composition of giant
reed and its feeding effects on digestibility coefficient,
growth performance, and serum metabolites of Ardi goats
in subtropical conditions (Figure 1 & Tables 1-4). Giant
reed compared to alfalfa hay contains protein (13.0 &
16.54%), crude fiber (29.2 & 29.7%), ether extract (2.1 &
2.8%), none free extract (40.86 & 42.4%) and ash (3.89%)
(Figure 1) as indicated in other studies (Baran et al., 2002;
Sun et al., 2008; Al Suwaiegh et al., 2023; Mohammed
et al., 2023). This composition of giant reed might sup-

port nutrient digestibility, growth performance, and body
health.
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Figure 1: Chemical composition of alfalfa hay and giant
reed

DM dry matter, OM organic matter, CP crude protein,
CF crude fiber, NDF neutral detergent fiber, ADF acid
detergent fiber, EE ether extract, NFE none free extract,
Ca calcium, P phosphorus. ** Significant (P < 0.05).
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DiGESTIBILITY COEFFICIENT AND BoDpy WEIGHT
GaIN

'The ingredients and chemical compositions of rations fed
during the current study were shown isocaloric and isoni-
trogenous (Table 1 & 2). The effects of feeding giant reed
diets (T2, T3 & T4) compared to alfalfa hay control diet
(T1) on digestibility coeflicient and body weight are shown
in Table (3). The dry matter, organic matter and nutritive
values were highest (P < 0.05) in T1 control group (50.0%
alfalfa hay) followed by T2 (20.0 alfalfa hay & 30.0% gi-
ant reed), T3 (10.0 alfalfa hay & 40.0% giant reed) and
T4 (50.0% giant reed) groups, respectively (Table 3). The
same trend was found in final BW (Table 4). The effects of
giant reed on feed utilization and digestibility coefficient
and body weight gain were obtained in previous studies
(Baran et al., 2002; Sun et al., 2008). The increasing nega-
tive effects of giant reed (30.0, 40.0 & 50.0%) on nutritive
digestibility coefficients and nutritive values could be ow-
ing to low protein content, calcium and phosphorus im-
balances compared to alfalfa hay (Figure 1). Such negative
effects of giant reed on nutritive digestibility coeflicients
and nutritive values and body weight gain might be elevat-
ed upon increasing the replacement level (< 30.0%) in the
diet in addition to increasing the plant age.

PHYSIOLOGICAL PARAMETERS AND

SERUM BIOCHEMISTRY PROFILES

Physiological parameters (PR, SPO2 & RT) and serum
profiles of control and giant reed groups are shown in Table
(4). The PR and RT parameters were not differed between
control and giant reed groups whereas SPO2 parameter
decreased (P < 0.05) in T4 compared to other groups. The
values of serum fell within the normal range for healthy
goats (Mohammed and Kassab 2015; Al Suwaiegh, 2023).
In addition, the results indicated unchanged of total pro-
tein, albumin globulin, phosphorus and sodium among
groups. On the other hand, glucose values were deceased
(P < 0.05) whereas blood urea nitrogen, urea, creatinine
and calcium values were increased in groups of giant reed
compared to control group.

Physiological parameters, serum metabolite and mineral
values are an indicative of body health in ruminant ani-
mals. The negative effects (P < 0.05) of giant reed on PO2,
glucose, blood urea nitrogen, urea, creatinine and calcium
values might be due to factors as low percentage of protein
and minerals imbalances (Figure 1), low nutrient digesti-
bility coefficient and nutritive values (Table 3) compared
to alfalfa hay. In addition, the calcium values were higher
in giant reed groups when compared to control alfalfa hay
group due to high content of calcium in giant reed (Figure
1). Collectively, decreasing the level of giant reed replace-
ment (<) in the diet leads to an improvement in the func-
tion of the digestive tract and liver resulting to increase

in nutrient digestibility, growth performance, and serum
biochemistry of Ardi goat in subtropical conditions.

CONCLUSIONS

'The chemical composition properties of giant reed in the
current study showed low protein level and calcium and
phosphorus imbalances. Furthermore, this study showed
that < 30.0% giant reed daily feeding to Ardi goats result-
ed in comparable results with 50.0% alfalfa hay feeding on
teed utilization through modulating serum biochemistry
and physiological parameters. Moreover, further studies
could be recommended on less than 30.0% giant reed feed-
ing of growing stages to authenticate their possible appli-
cation on body function and metabolism.
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