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Context: intensification dairy goats systems



Heat stress

Microbiome????



Mitigating heat stress

Housing

- Insolation
- Shade and bedding
- Ventilation
- Drinking water
- Misting

1. Electrolites
2. Pre, pro y postbitics
3. Fitogenics
4. Vitamins y minerals

Feeding

- Feeding times /frecuency
- Feed ingredients
- Energy density
- Feed additives

Genetics



to evaluate the impact of a specific dietary supplement on dairy goats under heat stress conditions 
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45

45 TREATMENT

July 1st       October 30th

Objective + methods

• Daily milk yield
• Milk composition (monthly)
• Temperature and Humidity
• Blood samples
• Faecal samples

DNA-16S Illumina NovaSeq 6000 

• Activity collars

Blood samples
Fecal samples

Blood samples
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Objective + methods



Objective + methods



Results: THI



Milk yield, kg / d

Fat yield, g / d

Protein yield, g / d

Cheese extract, g / d

Milk yield, kg / d

Fat yield, g / d

Protein yield, g / d

Cheese extract, g / d

Milk yield, kg / d

Fat yield, g / d

Protein yield, g / d

Cheese extract, g / d

Results: milk yield

Control Treatment
Diet Time D * T



Results: milk yield



Table 1. Mean blood parameters for primiparous and multiparous goats.

Item
CTL TRT

SEM
P-values1

July October July October T L P TxL TxP LxP

Primiparous

Albumin, (g/L) 37.0 39.5 39.2 43.3 0.97 0.14 0.92 0.02 0.45 0.33 0.57

ALP2, (U/L) 104 186 169 210 34.6 0.16 0.03 0.00 0.81 0.13 0.33

ALT3, (U/L) 14.7 17.7 16.7 18.5 1.02 0.12 0.98 0.00 0.29 0.31 0.31

AST4, (U/L) 49.3 48.6 50.0 53.9 3.81 0.97 0.69 0.88 0.34 0.31 0.65

BHB5 (mg/dL) 7.7 4.12 8.31 5.18 1.19 0.69 0.00 0.00 0.44 0.38 0.07

Cholesterol, (mg/dL) 116 115 103 125 7.51 0.11 0.89 0.74 0.63 0.01 0.03

Glucose, (mg/dL) 34.6 53.9 49.3 59.6 2.82 0.00 0.00 0.21 0.33 0.00 0.68

NEFA (mmol/L) 0.56 0.63 0.42 0.49 0.32 0.03 0.49 0.03 0.96 0.91 0.00

Total protein(g/L) 77.1 76.2 74.0 76.9 1.5 0.08 0.55 0.14 0.09 0.05 0.00

Triglycerides, (mg/dL) 17.1 19.4 14.0 20.6 1.64 0.07 0.20 0.50 0.88 0.06 0.12

Creatinine, (mg/dL) 0.56 0.51 0.54 0.53 0.02 0.59 0.05 0.80 0.99 0.32 0.09

Multiparous

Albumin, (g/L) 36.9 40.1 37.7 41.8 1.07 0.14 0.92 0.02 0.45 0.33 0.57

ALP2, (U/L) 73.7 86.9 145 210 33.7 0.16 0.03 0.00 0.81 0.13 0.33

ALT3, (U/L) 14.7 16.3 14.9 16.7 0.96 0.12 0.98 0.00 0.29 0.31 0.31

AST4, (U/L) 48.4 49.5 43.5 46.4 3.67 0.97 0.69 0.88 0.34 0.31 0.65

BHB5 (mg/dL) 13.4 5.36 12.2 7.20 1.19 0.69 0.00 0.00 0.44 0.38 0.07

Cholesterol, (mg/dL) 114 131 106 128 5.41 0.11 0.89 0.74 0.63 0.01 0.03

Glucose, (mg/dL) 31.8 51.4 49.3 54.7 1.93 0.00 0.00 0.21 0.33 0.00 0.68

NEFA (mmol/L) 0.74 0.51 0.56 0.37 0.20 0.03 0.49 0.03 0.96 0.91 0.00

Total protein(g/L) 79.6 83.9 80.5 84.4 1.45 0.08 0.55 0.14 0.09 0.05 0.00

Triglycerides, (mg/dL) 18.2 17.1 15.4 15.5 1.31 0.07 0.20 0.50 0.88 0.06 0.12

Creatinine, (mg/dL) 0.57 0.57 0.55 0.53 0.02 0.59 0.05 0.80 0.99 0.32 0.09

Results: blood parameters



Primiparous vs. Multiparous goats



Results: fecal microbiota in primiparous goats

Diversity

n Observed ASVs SEM Shannon EM Simpson
Simpson 

SEM
CTL 11 781 29.1 5.56 0.119 0.988 0.003
TRT 8 819 23.4 5.48 0.106 0.985 0.004

p-value (Kruskal-

Wallis) 0.509 0.216 0.283



Results: fecal microbiota in primiparous goats

Relative abundance



Results: fecal microbiota in primiparous goats

log2Fold

Change Phylum Class Order Family Genus

-10,1 Bacteroidota Bacteroidia Bacteroidales Rikenellaceae Alistipes_A_871400

-9,85 Bacillota_I Bacilli_A RF39 UBA660 UBA3789

-6,42 Bacillota_A_368345 Clostridia_258483 TANB77 CAG-508 Unassigned

-8,48 Verrucomicrobiota Verrucomicrobiae Verrucomicrobiales Akkermansiaceae Akkermansia

-10,6 Bacteroidota Bacteroidia Bacteroidales UBA932 Cryptobacteroides

-27,6 Verrucomicrobiota Verrucomicrobiae Verrucomicrobiales Akkermansiaceae Akkermansia

-8,05 Verrucomicrobiota Kiritimatiellia RFP12 UBA1067 UBA1067

-26,6 Bacteroidota Bacteroidia Bacteroidales Paludibacteraceae RF16

2,16 Bacillota_A_368345 Clostridia_258483 Oscillospirales Acutalibacteraceae Ruminococcus_E

7,74 Actinomycetota Actinomycetes Actinomycetales Bifidobacteriaceae Bifidobacterium_388775

2,61 Campylobacterota_A Campylobacteria Campylobacterales Campylobacteraceae Campylobacter_A_477085

4,49 Verrucomicrobiota Verrucomicrobiae Opitutales CAG-312 UMGS1490

Bacteria that were differently abundant in fecal material of goats in CTL and TRT groups. 



Conclusions

• Challenging environmental context that dairy goats face in summer (July and August)

• Additives in the diet based on buffer and protected amino acids promoted an
improvement of the milk production and energy metabolism

• Only in primiparous animals

• Improved condition of primiparous animals under the additive treatment was
associated with the abundance of some fecal bacterial groups



Thank you for your attention!!
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