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ABSTRACT. This study aimed to evaluate the nutrient intake, milk production, and production costs of
dairy goats fed diets containing the rations with cactus cladodes (Opuntia stricta or Nopalea cochenillifera)
associated with silage (Sorghum bicolor) or Tifton hay (Cynodon spp). Twelve pluriparous Saanen and Anglo
Nubiana goats (42.25 + 5.48 kg) at eight weeks of lactation were used. Treatments lasted 60 days, consisting
of four periods of 15 days, distributed in three Latin square (4x4) with four diets. The treatments
represented by diets with different associated feed: SSOP (Sorghum Silage + Opuntia); THOP (Tifton hay +
Opuntia); SSNO (Sorghum Silage + Nopalea); and THNO (Tifton hay + Nopalea), in addition to concentrate
in all diets. There were differences (p < 0.05) for the intakes of DM, OM, with higher values observed for
goats fed the diets THNO, THOP, and SSNO, and for CP, NDF and ADF were higher for THNO and SSNO
diets. Similar behavior occurred for voluntary and total water intake. The milk production and feed
efficiency did not differ (p > 0.05). Costs with food, milk revenue, and gross revenue were not influenced by
diets (p > 0.05). The Opuntia or Nopalea cactus cladodes genotypes associated with sorghum silage or tifton
hay can be used to feed dairy goats in the semiarid region.
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Introduction

In livestock production systems in the Brazilian semiarid region, dairy goat farming has the Caatinga vegetation
as the main forage support, which presents the low qualitative and quantitative forage production as the biggest
problem affecting voluntary consumption, energy density, milk production. With the farms extremely dependent
on commercial concentrates in the dry period, and consequently high diet costs (Lopes et al., 2017).

In certain locations of the Caatinga biome, forage cactus is an excellent food option for feeding dairy goats,
especially during periods of severe drought (Costa et al., 2009). In recent years, about genotypes (Opuntia
stricta; Nopalea cochenillifera) due to its resistance to carmine scale (Dactylopius sp), high yields (Ben Salem,
2010; Edvan et al., 2020), and concentrations of non-fibrous carbohydrates (Carneiro, Ramos, Pimenta Filho,
& Moura, 2015; Catunda et al., 2016; Lopes et al., 2017), they are being used as roughage in the composition
of dairy goats' diet (Gées Neto et al. 2021). However, these forages have low concentrations of dry matter (DM)
of 83.0 - 139.8 g kg™! of natural matter, neutral detergent fiber (NDF) of 359.0 - 449.0 g kg'! of DM, and crude protein
(CP) of 46.0 - 949.0 g kg'! of DM, requiring their association in the animal diet with foods rich in fiber and protein
(Ben Salem, 2010; Andrade-Montemayor, Cordova-Torres, Garcia-Gasca, & Kawas, 2011; Edvan et al., 2020).

About cactus cladodes and other cacti in the feeding of small ruminants, Ben Salem (2010) reported the
importance of these forages as a water supply via food for sheep and goats in semiarid regions. When feeding
Saanen goats, Goes Neto et al. (2021) observed a 40 to 60% reduction in water intake due to the 50% participation
in DM of the genotypes (Nopalea cochenillifera; Opuntia stricta) and other cacti in the experimental diets.
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The production of introduced and adapted forage species during the rainy season, and their conservation
as silage and/or hay has been used in the dry period as options for strengthening livestock production systems
in semiarid regions (Ramos et al., 2020; Santos, Silva, Dubeux Junior, Lira, & Silva, 2013). In this context,
sorghum silage and Tifton hay have been used in the animal diet as food with good nutritional value (Ramos
et al., 2020; Sousa et al., 2018).

Forage quality represents the most important factor in the response of lactating goats when they are fed
rations containing the fiber of origin, with varied quality (Branco et al., 2011). According to Van Soest,
Robertson, and Lewis (1991), the type and amount of fibrous and non-fibrous carbohydrates (NFC) affect
fermentation and microbial efficiency, since the proportions of crude protein, ether extract, and ash are
relatively constant in dairy cows’ diets. The balance of rations is between NDF or NFC. Ben Salem, Nefzaoui,
and Orskov (1996) reported that the level of cactus participation in a diet can reach 55% of DM and that
supplementing cactus-based diets with fibrous foods can prevent digestive disorders by improving microbial
activity in the rumen.

The performance of crossbred goats (Saanen x Alpina Americana) on composite diets based on DM by 46% of a
genotype (Orelha de Elefante Mexicana (OEM), Bahia (Nopalea sp) or Mitida) associated with Tifton hay, Fernandes
et al. (2021) reported that there was no difference between diets for milk production, with a daily mean value of
2.6 kg. Soares, Correia, Souza, Carvalho, and Maciel (2020) using Saanen goats and studying diets with Orelha de
Elefante Mexicana (OEM) substituting up to 35% for Mitida cactus cladodes, presented DM intake with a daily mean
value of 2.6 kg and milk production of 3.3 kg. With Anglo Nubian goats, Ramos et al. (2020) working with 30% of
the genotype (Nopalea cochenillifera), with sorghum silage or buffel hay, presented mean daily milk production
values with 1.5 kg silage and 1.7 kg hay, which did not differ from each other.

This research aimed to evaluate the nutrient intake, milk production and production costs of goats fed diets
containing the genotypes of cactus cladodes (Opuntia stricta or Nopalea cochenillifera) associated with silage
(Sorghum bicolor) or hay (Cynodon spp).

Material and methods

Ethics Committee on the Use of Animals (CEUA) of the Universidade Federal do Rio Grande do Norte
(UFRN) - PROTOCOL No. 081/2019.

The experiment was conducted at the Experimental Station of Cruzeta - RN, Brazil, belonging to the
Agricultural Research Corporation of Rio Grande do Norte (EMPARN). Cruzeta city is located at the following
geographical coordinates: 6° 26’ south latitude and 36° 35’ west longitude of Greenwich and 230m average
altitude. The climate, according to the Koppen classification, is the type BSs'h semiarid. According to the
National Institute of Meteorology (INMET, 2020), the mean temperature and relative humidity and total
rainfall in the trial were 29.2°C; 61.8% e 83.3 mm, respectively.

Twelve Saanen and Anglo-Nubian goats pluriparous at eight weeks of lactation and an average live weight
of 42.25 kg + 5.48 kg were used. The animals were distributed in a Latin square design (4x4) with four goats,
four experimental diets, and four periods. The experiment was performed in pens with a cement floor,
consisting of twelve stalls, each measuring 1m wide by 3 m long, with partitioned wooden fences and indoor
areas covered with ceramic roof tiles. Feeders (plastic drum with a capacity of 50 kg) and a plastic bucket for
drinking (12.0-liter capacity) were individual and located outside the stalls.

The study lasted 60 days, with four consecutive experimental periods of 15 days, 10 days for adaptation,
and 5 days for each collection period. The animal weighing was performed at the beginning and end of the
introduction period and every 15 days until the end of the trial. The diets were formulated to meet the daily
milk production requirements of 1.5 kg assuming 42 kg goats as the average weight according to the
nutritional requirements of the National Research Council (NRC, 2007).

The cladodes from the introduced cacti were harvested from cultivated and irrigated areas. The cacti
cladodes were hand-cut with a knife at feeding time. The food was offered twice a day at 7:00 a.m. (500.0g kg!) and
at 4:00 p.m. (500.0g kg!), consisting of a mixture of one of the cacti, silage or hay, ground corn, soybean meal,
and minerals to form a total mixed ration. A 10% leftover of the total dry matter was allowed.

The treatments were defined based on dry matter, being composed of: 559.0 to 603.0 g kg'! of the cacti,
prickly pear cactus cv. mitida (Nopalea) and Opuntia cv. orelha de elefante mexicana (Opuntia), 201.0 to 214.0
kg (Sorghum bicolor silage or Cynodon spp hay) and 194.0 to 230.0 g kg™! of concentrate (composed of ground
corn, soybean meal, and mineral mix) recommended for lactating goats (Tables 1 and 2).
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Table 1. Chemical composition of ingredients of the experimental diets.

Components® Ingredients
Opuntia Nopalea Sorghum Silage Tifton Hay Ground Corn Soybean meal

DM! 112.1 132.3 239.8 847.3 831.4 838.1
OoM? 766.5 761.8 909.1 895.9 983.2 930.7

Cp? 36.2 52.5 72.0 61.9 79.7 463.6

EE? 23.4 19.8 11.7 08.1 32.3 26.6
NDF? 227.7 286.4 703.2 749.3 268.0 140.0
ADF? 123.5 191.7 426.2 378.6 26.9 112.9

TC? 706.9 689.6 825.3 825.9 871.2 440.5
NEC? 479.2 403.1 122.0 76.5 402.6 275.5
Cust (R$ Kg DM™) 1.25 1.28 1.46 1.18 2.00 3.34

bg kg! fresh matter (NM), 2g kg'! DM, DM = dry matter, OM = organic matter, CP = crude protein, EE = ether extract, NDF = neutral detergent fiber, ADF =
acid detergent fiber, TC = total carbohydrates, NFC = non-fibrous carbohydrates.

Table 2. Proportions of ingredients in the diets.

I Diets
tem SSOP THOP SSNO THNO
Cactus cladodes 559.0 566.2 603.8 598.9
Sorghum silage 210.1 - 201.1 -
Tifton hay - 214.1 - 206.2
Corn 106.4 107.0 99.3 102.3
Soybean 85.2 86.2 80.0 81.2
Mineral mix 39.3 26.5 15.8 114
Composition (g kg™
DM! 312.3 432.4 299.3 418.3
omM? 803.3 811.2 814.7 816.9
CP? 83.1 82.0 90.9 89.8
EE? 21.0 20.5 19.2 18.8
NDF? 315.3 329.9 352.1 364.7
ADF? 170.9 163.4 213.0 204.6
TC? 698.5 708.1 703.9 708.1
NFC? 359.6 354.3 349.1 320.5

SSOP = Sorghum Silage + Opuntia; THOP = Tifton Hay + Opuntia; SSNO = Sorghum Silage + Nopalea; THNO = Tifton Hay + Nopalea. g kg™! fresh matter. g
kg! DM, DM = dry matter, OM = organic matter, CP = crude protein, EE = ether extract, NDF = neutral detergent fiber, ADF = acid detergent fiber, TC =
total carbohydrates, NFC = non- fibrous carbohydrates.

To obtain the nutrient intake and chemical analysis, the samples were collected weekly during the
adaptation period and daily in the collection period. Samples consisted of the ingredients offered in diets:
Nopalea, Opuntia, Sorghum silage, Tifton hay, corn, and soybean; as well as the leftover food left by each
animal, sampled daily to obtain a composite sample of the experimental period (weekly).

In the laboratory, the samples were pre-dried in a forced ventilation oven at 55°C, prepared for chemical
analysis for chemical composition through the Association of Official Analytical Chemists (AOAC, 1997)
methods, to determine dry matter (DM, method 934.01), ask (method 942.05), organic matter (OM, method
930.05), crude protein (CP, Kjeldahl N x 6.25, method 981.10), and ether extract (EE, method 920.39). Neutral
detergent fiber (NDF) and acid detergent fiber (ADF) were determined according to Van Soest, Robertson, and
Lewis (1991).

The total carbohydrates (TC) were calculated according to Sniffen, O'Connor, Van Soest, Fox, and Russell
(1992) where TC = 100 - (% CP + % EE + % Ash). Non-fibrous carbohydrates (NFC) were calculated according
to the equation described by Hall, Hoover, Jennings, and Webster (1999) where NFC = % TC - % NDF.

The goats were hand milked at 6 a.m. and 3 p.m. Individual milk production was quantified with milk
samples being collected twice a day, once per week in the adaptation period, and at each of the five days
during the collection period. Milk production was evaluated by daily control and 4%-fat-corrected milk by the
equation suggested by the National Research Council (NRC, 2001).

The cost of total feeding (CT) was estimated by the value of dry matter intake during the 60 experimental
days. The milk revenue (RM) was estimated by the relationship of milk production and the selling price at the
end of the experiment. Thus, the gross profit (GP) was estimated by the equation: GP = CT - RM; the gross
margin (GM) was estimated by the equation: GM = (GP/RM)*100. The cost of feed per day concerning milk
production was also calculated.
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Data were submitted to analysis of variance and comparison of means by Tukey test, using the SAS
program (Statistical Analysis System [SAS], 2002) version 9.0.

Results and discussion

There was a difference (p < 0.05) in the dry matter intake (DMI) expressed in g day!, % of body weight
(BW), and g kg*7® between the experimental diets. The DMI with Tifton hay and Nopalea genotype (THNO),
Tifton hay and Opuntia (THOP), and sorghum silage and Nopalea (SSNO) were higher than with the sorghum
silage and Opuntia genotype (SSOP) (Table 3).

Table 3. Nutrient intake of goats fed with cactus cladodes genotypes Orelha de Elefante Mexicana or Midda.

Diets

ftem SSOP THOP SSNO THNO SEM P-value
DMI (g) 1350.11b 1445.95ab 1513.88ab 1618.34a 55.82 0.049
DMI (%BW) 3.23b 3.44ab 3.61ab 3.84a 0.016 0.012
DMI (g kg ®7%) 81.52b 87.63ab 91.79ab 97.96a 3.137 0.044
OMI (g) 1102.74b 1186.52ab 1224.59ab 1354.77a 45.41 0.004
OMI (%BW) 2.65b 2.78ab 2.92ab 3.10a 0.092 0.020
OMI(g kg 075) 66.62b 71.94ab 74.25ab 80.75a 2.566 0.028
CPI (g) 120.85¢ 125.55hbc 141.94ab 155.36a 4.426 0.001
CPI (%BW) 0.28b 0.29b 0.33a 0.36a 0.009 <.0001
CPI (g kg®™) 66.62b 71.94ab 74.25ab 80.75a 0.253 0.001
NDFI (g) 412.64c 466.98bc 513.58ab 571.24a 20.47 0.001
NDFI (%BW) 0.98¢ 1.10bc 1.22ab 1.33a 0.043 0.001
NDFI (g kg ™) 24.71c 28.30bc 31.16ab 34.49a 1.169 0.001
ADFI (g) 228.17b 232.16b 307.92a 320.33a 11.94 <0001
ADFI (%BW) 0.54b 0.54b 0.73a 0.75a 0.025 <.0001
ADFI (g kg®7) 13.80b 13.22b 18.68a 19.35a 0.758 <.0001
EEI (g) 30.77 31.45 30.15 32.10 1.127 0.240
TCI (g) 978.06 1033.96 1044.71 1130.03 39.66 0.089
NFCI (g) 507.41 518.05 502.33 514.85 20.68 0.612

SSOP = Sorghum Silage + Opuntia; THOP = Tifton Hay + Opuntia; SSNO = Sorghum Silage + Nopalea; THNO = Tifton Hay + Nopalea; DMI = Dry matter
intake; OMI = organic matter intake; CPI = crude protein intake; NDFI = neutral detergent fiber intake; ADFI = acid detergent fiber intake; EEI = ether
extract intake; TCI = total carbohydrate intake; NFCI = non-fibrous carbohydrates intake; SEM = standard error of the mean; Means followed by different
letters in the lines differ (p < 0.05) by the Tukey test.

The DM intakes in this research corroborate with Ramos et al. (2020) working with Anglo Nubiana goats
and Midda cladodes cactus when they reported higher DM intakes in the buffel hay diet (1855 g), concerning
the sorghum silage diet (1253 g). This result can be attributed to DM differences in quantity, and or, quality
of food in the diets (Table 2). Particularly with the Opuntia diet and silage, the lowest intake was probably due
to the presence of tannins in the sorghum silage (Ramos et al., 2020). The DM intake values of the diets with
cactus cladodes cactus Midda in the current research were higher than Pereira et al. (2021) with Anglo
Nubiana goats and Miuda cactus cladodes (1502.69 g) and Silva, Melo, Régo, Lima and Aguiar (2011) with
Saanen goats, native cacti and ‘flor de seda’ hay (1152.62 g).

There was a difference (p < 0.05) between the diets for organic matter intake (OMI), with higher values
observed for goats, fed the diets THNO, THOP, and SSNO (Table 3). The difference for OM intake can be
explained in part by the similar behavior for DM intake.

The crude protein intake (CPI) was influenced by diets (p < 0.05; Table 3), with higher values for animals
fed with THNO and SSNO. However, all diets had CP intakes below the recommended by the NRC (2007), of
0.211 kg day. These reduced CP intakes in the present research can be explained by the low CP values in the
chemical composition of cactus cladodes genotypes (Table 1), as well as their high proportions in the diets
(Table 2), consequently the low intake of this nutrient by the animals.

The intakes of neutral detergent fiber (NDF) and acid detergent fiber (ADF) were higher for animals fed
with THNO and SSNO (p < 0.05). While the intake of EE, TC, and NFC did not differ (p > 0.05; Table 3). This
result may be related to differences in NDF concentrations in the diets (31.53 to 36.47%), and thus justify the
differences in NDF intakes by the goats. Mertens (1987) recommended the mean value of 1.25% of animal
weight to express the optimal NDF intake in the ratio of lactating animals. Van Soest (1965) suggested that
the fiber content of the food limit intake when the proportions of these constituents increase in the diet, thus
increasing the intake precluded by the volume occupied by the fibrous mass, exerting a physical effect of
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ruminal filling. Based on milk production, DM, fiber, and energy intake, Branco et al. (2011) defined levels of
35% of NDF from forage (NFDf), as the concentration where the best efficiency in the use of forages in the
diet of dairy goats would be obtained. All diets had NDF contents within minimum limit of 25% of dietary
fiber, necessary for production and animal health (Mertens, 1997).

Goats have anatomical and physiological variations that differentiate them from cattle. They have larger
salivary glands, smaller rumen about body weight and anatomy to capture foods that favors the selection of
more digestible foods (Van Soest, 1994). These differences can make goats more tolerant to the use of diets
with low effective fiber content and high concentrations of NFC (Sousa et al., 2018).

Mertens (1997) reported that cows fed rations with the same NDF concentration may not have the same
intake and that the relationship between NDF and intake also depends on the animal's demand curve.
However, the point at which the NDF level in the diet no longer physically limits consumption is determined
by the level of animal production. However, goats have a shorter retention time of particles in the rumen than
that of cattle, which can determine greater ingestion capacity (Van Soest, 1994). In this research, although
NDF intakes differed between diets, there was no influence on the milk production of goats.

As with the NDF intake, the ADF intake of the Nopalea containing diet was higher than the Opuntia due to
the higher ADF concentrations in the Nopalea diets (Table 2).

The diets did not differ in terms of (p > 0.05) water intake via food, with an average of 7521.88 g day!
(Table 4). This result corroborates with Gées Neto et al. (2021) when they presented a mean value of 7050.19
g day! in water intake via feed, due to the participation of 50% of the genotypes of cactus cladodes Orelha de
Elefante Mexicana (OEM), and Midda and other cacti in diets with Saanen goats.

Table 4. Natural matter intake and water by goats fed with cactus cladodes genotypes Orelha de Elefante Mexicana or Mituda.

Diets
ftem SSOpP THOP SSNO THNO SEM P-value
NMI (g) 9019.6 8575.8 9333.6 9086.9 370.5 0.915
WIF (g) 7669.5 7129.8 7819.7 7468.6 329.8 0.833
VWI (g) 1132.8b 1405.3ab 2007.2a 2041.3a 232.1 0.012
TWI (g) 8802.3ab 8531.1b 9826.9a 9509.9ab 341.1 0.179

SSOP = Sorghum Silage + Opuntia; THOP = Tifton Hay + Opuntia; SSNO = Sorghum Silage + Nopalea; THNO = Tifton Hay + Nopalea; NMI = natural matter
intake; WIF = water intake from feed; VWI = voluntary water intake; TWI = total water intake; SEM = standard error of the mean; Means followed by
different letters in the lines differ (p < 0.05) by the Tukey test.

There was an effect of diets on voluntary water intake (VWI) (p < 0.05) between diets and total water intake
(TWI). Where goats fed the THNO, THOP and SSNO diets presented higher values for VWI, while the TWI was
higher for SSNO, SSOP, and THNO diets (Table 4). This result is in agreement with (Gées Neto et al., 2021;
Silva et al., 2011; Pereira et al., 2021; Ramos et al., 2020) using Saanen and Anglo Nubiana goats fed OEM,
Mitida and native cacti.

Although the OEM and Mitida forage cactus genotypes present high concentrations of water in their cell
contents, the animals also sought water in the drinking fountain, which may be related to the diuretic effect
of the cacti. On the other hand, ruminants have the ability, after being satisfied, to ingest more water to store
it (Misra & Singh, 2002).

It is noteworthy in this research that the natural matter intake did not differ (p > 0.05) between diets with
a mean value of 9003.95 g day! (Table 4). Thus, the addition of water by itself in the rumen has little effect
on the intake; however, water retained in a structural component of ingested forage can limit the intake (Van
Soest, 1994). Probably the high volume of cactus cladodes (55.90 to 60.38%) contained in the diets regulated
the NM intake.

There was no difference (p > 0.05) between diets for milk production corrected to 4% fat with a daily mean
value of 1217.03g (Table 5). This result can be explained by the balance of NDF (31.53 to 36.47%) or NFC
(32.05 to 35.96%) of the diets, which, according to Mertens (2001), are necessary for the production of milk
for infants. The fractionation of carbohydrates in dairy cows' diets is mainly necessary, due to the peculiarity
in the fermentation of each fraction and its interference in feed intake, and milk production (Sniffen et al.,
1992). In this research, the interaction between NDF and NFC contained in the diets probably promoted
adequate fermentation, due to the physical effects of the fiber, causing greater chewing, ensuring the maintenance
of normal rumen conditions, and consequently milk production (Van Soest, 1994; Mertens, 2001).

The production of milk from goats may also have occurred due to the concentration of NFC consumed by
the animals, receiving high proportions (55.90 to 60.38%) of the cacti, and consequently due to the greater
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input of energy. In general, the increase in the concentration of NFC (Van Soest, 1994) in the diets, results in
greater metabolizable energy intake, microbial protein flow, and, consequently, greater milk production.

Table 5. Milk production and feed efficiency by goats fed cactus cladodes genotypes Orelha de Elefante Mexicana or Mitda.

Diets
ftem SSOP THOP SSNO THNO SEM  P-value
FCM (g day ) 1124.97 1209.93 127525  1257.98  73.18  0.369
FE (Kg L. KeDM™}) 0.87 0.83 0.85 0.80 0.047  0.547

SSOP = Sorghum Silage + Opuntia; THOP = Tifton Hay + Opuntia; SSNO = Sorghum Silage + Nopalea; THNO = Tifton Hay + Nopalea; FCM = 4% fat-
corrected milk; FE = food efficiency; SEM = standard error of the mean; Means followed by different letters in the lines differ (P<0.05) by the Tukey test.

Goes Neto et al. (2021) in research with Saanen goats (50 kg) fed with the genotypes cactus cladodes OEM,
Mitda, and native cacti associated with 'Sabid” hay in the diets, also observed no difference in milk production with
a daily average of 1.9 kg. In another research with Anglo Nubiana goats (43 kg), Pereira et al. (2021) used 40% buffel
hay and replaced 100% of corn (Nopalea cochenillifera), reported a mean daily milk production value of 997g. With
Saanen x Pardo Alpina goats (47 kg), Goveia et al. (2016) using 45% gliricidia hay (Gliricidia sepium (Jacq) Walp)
and replacement of up to 72% ground corn for Midada cactus cladodes, reported an average daily milk production
value of 1.18 kg. However, several aspects must be taken into account for these differences: size and age of goats,
level of production, quantity, and quality of forage in the diets, among others.

The results of milk production in this work, regarding the research presented by Pereira et al. (2021),
Ramos et al. (2020), Sousa et al. (2018), Lopes et al. (2017), and Goveia et al. (2016) highlight the possibility
that the producer has, in certain semi-arid areas of northeastern Brazil, two genotypes of cactus cladodes
resistant to carmine scale, with a forage/concentrate ratio of 80:20, and a reduction of water via food above
78% in all diets, contributing to less dependence on the concentrate feed market.

Cost of diet, the revenue of milk, cost of diet per day about milk production, gross profit, and gross margin
were not influenced (p > 0.05) by diets (Table 6). Soares et al. (2020) observed a reduction in production costs
with the feeding of dairy goats fed with the Mitida or OEM genotypes.

Table 6. Milk production costs of goats fed with cactus cladodes genotypes Orelha de Elefante Mexicana or Midda.

Diets

ftem SSOP THOP SSNO THNO SEM Prvalue
Daily values
Cost of diet (R$ kg™)) 1.79 1.66 1.65 1.57 - -
Price of milk (R$) 3.00 3.00 3.00 3.00 - -
Daily feed cost (kg day™) 2.35 2.43 2.52 2.51 0.088 0.694
Revenue of milk (R$ day) 3.70 3.97 4.22 4.03 0.181 0.215
Cost of diet /MP (R$) 2.74 2.21 2.36 2.58 0.074 0.583
Gross profit (R$) 1.35 1.54 1.70 1.52 0.145 0.193
Total values
Cost of diet (kg) 140.87 145.56 150.97 150.64 5.246 0.693
Revenue of milk (R$) 222.21 238.27 253.38 241.87 10.77 0.213
Gross profit (R$) 81.38 92.61 102.41 91.23 8.634 0.198
Gross margin (%) 34.23 35.28 37.28 34.40 2.482 0.556

SSOP = Sorghum Silage + Opuntia; THOP = Tifton Hay + Opuntia; SSNO = Sorghum Silage + Nopalea; THNO = Tifton Hay + Nopalea; MP = Milk production;
SEM = standard error of the mean; Means followed by different letters in the lines differ (p < 0.05) by the Tukey test.

Conclusion

The Opuntia or Nopalea cactus cladodes genotypes associated with sorghum silage or tifton hay can be
used to feed dairy goats in the semiarid region.
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