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ABSTRACT

Objective: To evaluate the productive behavior of Creole sheep in the tropics fed a whole food diet that includes soybean
(FS, Glycine max) fodder at different phenological stages.

Methodology: The treatments T1: control, T2: 30% (SF-56 d), T3: 30% (SF-68 d), T4: 30% (SF-85 d), T5: 30% (SF-110 d)
were assigned randomly to 30 male Creole sheep (15.51%1.6 kg LW). The experiment lasted 56 d. The variables evaluated
were: dry matter intake (DMI), daily weight gain (DWG) and feed conversion (FC). The experimental design was completely
randomized and the averages of the treatments were compared using the Tukey test.

Results: Differences (p<0.05) were found in DMI, DWG and FC. The DMI was lower (p<0.05) in the control group. The
DWG was higher in the animals that consumed soybean fodder compared to the control group (0.205 vs 0.121 kg d ™).
The FC decreased (p<0.05) 51% in T3 (SF 68 d), with respect to the control group.

Study Limitations: The nutrient contribution of soybean fodder is based on the phenological stage of the plant. Likewise,
producers in the tropical region have scarce knowledge about how to incorporate it in the feeding of small ruminants.
Conclusions: The inclusion of 30% of soybean fodder at 68 d of age in a whole food diet improves the productive

performance of the lambs because it increases daily weight gain and decreases feed conversion.
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INTRODUCTION

the elevated cost of animal feed due to the use of grains and oilseeds drive up
At p re S e ﬂ t, production costs (Khan et al., 2015) and reduce the profitability of sheep farming. In
general, worldwide sheep production is developed in grazing production systems (Palma, 2005; Partida et al., 2013;
Vélez et al., 2016). This situation represents an economic advantage since farmers save on animal feed production
costs, and these systems generate the best cost/benefit relation and also improve the nutritional quality of the meat
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(Pirela et al., 2010). The Mexican tropics, due to their
climatic, edaphic and topographic characteristics, are
known for their great biological diversity in terms of
natural resources such as plant, trees and fodder shrub
species (Palma, 2005). These species produce fruit rich
in digestible energy, protein and minerals which can
be incorporated in sheep feed during the dry season
(Zamora et al.,, 2001). These fruits are an alternative for
sheep and can be used as a strategy to decrease the
dependence on commercial concentrates in ruminant
production systems (Garcia et al,, 2008; Clavero, 2013;
Delgado et al., 2014). On the other hand, soy [Glycine
max (L) Merr] is considered a legume with forage
potential due to its high production of dry matter (Tobia
and Villalobos, 2004; Vargas-Bello-Pérez et al, 2008)
and elevated protein content, therefore it represents an
alternative to increase the protein content in the animal's
diet (Dias et al., 2016). This favors a reduction in the
use of protein supplements and, therefore, decreases
the costs of animal feed in tropical production systems
(Rigueira et al., 2015). It is important to mention that
soybean fodder which produces the most seeds is the
best variety, since this is the part of the plant that contains
the greatest percentage of fat and protein (Tobia et al.,
2006). In this sense, studies on soybean fodder (Glycine
max) are centered on agronomic studies and have
reported soybean fodder as a protein-energy alternative
for ruminants’ feed in the tropics (Tobia and Villalobos,
2004; Tobia et al., 2006; Orozco et al., 2015). In the

Table 1. Ingredients and chemical composition of the experimental diets elaborated with

soybean fodder at different phenological stages.

revised literature in Mexico, there was no information on
its use in in vivo studies in small ruminants. Therefore,
the objective of the present study was to evaluate the
productive behavior of Creole sheep in the tropics, fed
with a whole food diet which included soybean (Glycine
max) fodder in different phenological stages.

MATERIALS AND METHODS

Location

This study was carried out in the Experimental Farm
of the Agricultural Baccalaureate Center No. 102 and
Animal Nutrition Laboratory of the School Veterinary
Medicine and Zootechnics No. 2 of the Universidad
Autonoma de Guerrero, both located in Cuajinicuilapa,
Guerrero (16° 18 58" N, 98° 43" 44" W, at 50 masl). The
region’s climate is warm sub-humid with summer rains,
monsoonal rainfall, and average annual temperature of
27 °C (CONAGUA, 2019).

Animals and Management

Thirty Creole male lambs were used (15.51+1.6 kg LW),
held in individual cages (2 m?) equipped with a feeder
and drinking trough. Before the experimental phase they
received prophylactic treatment with an anti-parasitic
(lvomec®, lvermectina, 200 ug kg'1 LW) and antibacterial
(Bobact® 8, 2.0 mL lamb™Y). The lambs adapted to the
diets (Table 1) for 10 days and the evaluation time was 56
days. The feed was offered at 07:00 and 15:00 hours and
water ad libitum.

Treatments
Soybean fodder (SF) was manually
harvested (56, 68, 85 and 110 days

Urea 1 0.25 0.50 075 1 after sowing) in forage banks of that
Corn grain 38 41 41 41 41 specific species, establishedintropical
Bypass fat 3 3 3 3 3 zones. Afterwards it was sun dried on
Coconut meal 18 15.75 15.50 15.25 15 cement floors, and turned over many
Cane molasses 7 7 7 7 7 times during the day in order to get
Mineral premixt 2 2 2 2 P homogeneous drying and avoid fungi
Calcium carbonate 1 1 1 1 1 growth. Once dried, it was ground in
Corn silage 20 0 0 0 0 a hammer mill (Azteca, No. 16) with
Soy forage 0 30 30 30 30 a Y2" diameter sieve and then mixed
Chemical composicién (%) together with the other ingredients
Dry matter 6165 95.82 94.74 93.38 93.92 in order to make the feed (Table 1).
Crude protein 124 131 13.0 13.3 132 The experimental diets (Table 1) were
Neutral detergent fiber 2583 2324 2563 24.09 2778 formulated based on the nutritional
Acid detergent fiber 1353 14.68 16.08 14.90 18.87 requirements for finishing lambs,

for a gain of 200 g d™* (NRC, 2007)

T1: control, T2: 30% (SF-56 d), T3: 30% (SF-68 d), T4: 30% (SF-85 d), T5: 30% (SF-110 d).

TSuperbayphos® each 100 g contains: P10 %; Ca 12 %; Fe 0.5 %; Mg 0.1 %; Cu 0.15 %; Zn
0.12 %; Mn 0.055 %; Co 0.05 %; 1 0.02 %; Se 200 ppb; Vitamin A 50 000 Ul
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(Table 1). The treatments evaluated
were T1: control, T2: 30% (SF-56 d),



T3: 30% (SF-68 d), T4: 30% (SF-85 d)
and T5: 30% (SF-110 d).

During the experimental phase, 3
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Table 2. Dry matter intake (kg d™}) of lambs fed with a whole food diet elaborated with
soybean fodder at different phenological phases.

samples were collected of each

experimental diet in order to determine

its chemical composition (Table 1); the

following were determined: dry matter
(DM: method 930.15), ash (method
942.05), crude protein (CP; method
984.13) and ether extract (EE; method
954.02) in accordance to the methodology described
by AOAC (2005). The content of neutral detergent fiber
(NDF) and acid detergent fiber (ADF) was determined
with the method proposed by Van Soest et al. (1991).

Production Variables

The intake of DM (DM, kg d™Y) was calculated by the
difference between the feed offered and the feed
rejected each day. Daily weight gain (DWG, kg d™}
was measured by weighing the lambs at the start of the
experiment and every 14 days (07:00 h). Feed conversion
(FC) was calculated as the DMI/DWG relation.

Experimental Design and Statistical Analysis

The experimental design was completely random with
five treatments and six repetitions per treatment. Data
were analyzed with PROC GLM (SAS, 2011) and the
treatment averages were compared with the Tukey test
(p<0.05).

RESULTS AND DISCUSSION

Including soybean fodder in different phenological
phases in the whole food diet affected (p<0.05) the
production behavior variables (DMI, DWG and FC) in
the lambs (Table 2). The intake of DM (DMI) in this study
was 10.8% higher in lambs fed with soybean fodder in
the diet, compared to the control treatment (0.87 vs
0.78 kg™! DM d™}). It should be noted that at the end
of the experimental period, the most DMI was found in
lambs that consumed soybean fodder diet at 85 d of the
phenological phase (T4) (Table 2).

The former can be related to the fact that as the lambs’
weight increases, so does their DMI, due to the higher
nutrient requirements and a greater digestive capacity
(Perez-Gil et al.,, 2011). The nutritional value of soybean
fodder in the tropics can be compared to alfalfa in early
flowering (Orozco et al., 2015), and in some situations
it can be used to replace corn or sorghum grain in the

T1: control, T2: 30% (SF-56 d), T3: 30% (SF-68 d), T4: 30% (SF-85 d), T5: 30% (SF-110 d).
35S Means with different letters in a row are different (Tukey; p=<0.05); ABC Means with
different letters in a column are different (p=<0.05).

fattening process. On the other hand, soybean fodder
meadows can also be grazed or harvested from the
flowering phase almost until maturity for its use as
high quality hay (Kokten et al., 2014). Reséndiz et al.
(2013) evaluated a whole food diet for sheep with 30%
alfalfa, and found a greater DMI (36%), this difference
is attributed to the fact that the lambs used had higher
LW (22.1 vs 1551 kg) when compared to the lambs
used in the present study. On the other hand, Protes et
al. (2018) did not find differences in DMI in lambs fed
with silage made from soybean and sorghum fodder.
However, Lima et al. (2013) reported higher DM intake
in lambs fed with silage made from soybean and
sugarcane tips.

In other studies, when up to 30% Enterolobium
cyclocarpum (Fabaceae) was included in the whole
food diet for lambs (Peralta et al., 2004; Alvarez et al,
2003), lower DMI values were reported (633 vs. 864 gr)
than those in the present study. Similarly, Velazquez et
al. (2011) reported lower DMI (620.2 g) when including
10, 20, 30 and 40% of Acacia farnesiana (Fabaceae) in
whole food diets for lambs, which is similar to results
in this study when the DMI was 647 g at 14 days. The
differences could be due to different forage contents
included in the diet, physiological age and race (Patifio
and Van, 2010); also, environmental and management
factors could affect the animal response. On the other
hand, it could also be attributed to the palatability of the
diet, protein content and intake, elevated intake of DM,
better digestibility of the diet, and nitrogen use (Obeidat
etal, 2020).

Daily weight gain (DWG) of the lambs fed with the
whole food diet prepared with soybean fodder is
shown in Table 3. As the evaluated days lapsed, the
DWG increased, obtaining the highest values at 42 days
(0.196 kg d™1); however, at the end of the trial period
there was a decrease (188 kg d™Y). This could be due

ING AGRSR | 65



Agro productividad 13 (12): 63-67. 2020 ,

to a compensatory growth effect
that the lambs could experience
because of better nutrition (Patifio
and Van, 2010). On the other hand,
it could be related to the fact that
as the phenological phase of the
forage species changes, their
nutritional quality is also affected as
the regrowth age increases (Lopez
and Bricefio, 2016), which could
result in changes in DWG. These
changes were seen in the lambs
that consumed diets with soybean
fodder at phenological phases of
68 and 85 d (0.217 and 0.214 kg
d™ in comparison to the control
group (0.121 kg d7Y); this effect
could be due to higher content of
metabolizable energy in soybeans,
since the whole plant was used
when making the animal feed.

In this sense, Reséndiz et al
(2013) found 30% higher DWG
when evaluating lambs fed with a
whole food diet with 30% alfalfa,
compared to the results of this
study, which could also be due to
higher live weight of the lambs (22.1
vs 15.51 kg) compared to those in
this study. In other studies, which
used Enterolobium cyclocarpum
(Fabaceae) pods as supplement
for lambs, lower DWG values were
reported (0.149 kg™t d™%) (Peralta
et al., 2004; Alvarez et al., 2003).
Hovvever, it should be menUoned
that even though Creole lambs
were used in this study, the DWG
obtained were satisfactory for a
production system in the tropics.
The DWG is consistent with that
reported in other studies with
lambs fed with diets with high grain
content (Vicente-Pérez et al., 2015).
Itshould be noted that the diets used
in this study allowed the animals
to express their genetic weight
gain potential. It is important to
point out that the feed conversion

66 | Iz AGRR

Table 3. Daily weight gain (kg d™!) of lambs fed with a whole food diet elaborated with
soybean fodder at different phenological phases.

14 0.107%P 0.170%%® 0.245" 01978 0.202820
28 0.120°° 0187 0.221%2 0.219%%2 0.1898ab
42 0.130%° 01937 0.205% 0.223% 0.2314
56 0130 0.18182b 019982 0.219%8° 0.211%

T1: control, T2: 30% (SF-56 d), T3: 30% (SF-68 d), T4: 30% (SF-85 d), T5: 30% (SF-110 d).
2bC Means with different letters in a row are different (Tukey; p=<0.05); ABC Means with
different letters in a column are different (p<0.05).

Table 4. Feed conversion ratio (DMI/DWG) of lambs fed with a whole food diet elaborated
with soybean fodder at different phenological phases.

6.070% 49108 3100 3490%° 3.060%°
28 5.870%° 46600 3.950P 411080 4.980%%°
42 6.640 5.1208° 445180 4293180 43017
56 6.590"84 5.760" 5.150"" 5.010%° 4750

T1: control, T2: 30% (SF-56 d), T3: 30% (SF-68 d), T4: 30% (SF-85 d), T5: 30% (SF-110 d).
2B Means with different letters in a row are different (Tukey; p=0.05); ABC Means with different
letters in a column are different (p<0.05).

(FC) reported here was 41% lower in animals that received the diet made
with soybean fodder (FC; 4.44), compared to animals in the control group
(FC; 6.29). Protes et al. (2018) reported a FC of 3.9 in lambs fed with 35%
soybean fodder silage; in contrast, Lima et al. (2013) found higher values
(6.17) in lambs fed with 30% soy silage. This productive response could be
due to better nutrient utilization when soybean fodder is added at 68 days
after sowing.

CONCLUSIONS

Adding 30% of soybean fodder at 68 days after sowing to the whole food diet
improved the productive behavior of the lambs, because it increased the daily
weight gain and optimized the food conversion as a result of more efficient
nutrient use.
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