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I. INTRODUCTION

Regions included

in the study

▪ Puno: 39.6 %

▪ Cusco: 14.7 % 

▪ Junín: 1.6 %

II. OBJECTIVE
To evaluate the relationship between protein nutrition from natural pastures,

colostral immunity, and dam–cria performance in primiparous and multiparous

alpacas from three regions of Peru.

Peru hosts 87% of the 

world’s alpaca population.

4.3 M

alpacas

Physiological response: 

Maternal nutrition 

Body weight and body condition

Colostrum quality and passive 

transfer of IgG2,3

Biological consequence: 

Dam–cria dyad

Poor maternal nutrition leads to:

↓ Neonatal performance

⭡ Neonatal mortality3

Environmental challenge: 

High-Andean conditions

Nutritional variability 

Protein deficiency

III. METHODOLOGY

1. Animal selection

25 primiparous and 

25 multiparous 

females

2. Sample collection

Maternal blood

Blood from offspring - 48h

Colostrum

150 pregnant Huacaya

alpacas (50 per region),

fed on natural pastures, 

were evaluated.

5. Sample Processing

Colostrum ⮕ Determination of IgG, viscosity, 

and Brix refractometry (manual and digital)

Blood ⮕ Determination of IgG, Brix 

refractometry (digital), and serum metabolites

Diets ⮕ Proximate analysis (CP and NDF)

4. Manual grazing 

simulation

Obtaining diets

3. Data Collection

Maternal body weight 

and body condition

Cria birth weight

Time to first suckling

Junín

SAIS Túpac Amaru 

Altitude: 4100m

Temp.: 8.5°C

Cusco

CICAS La Raya

Altitude: 4400m

Temp.: 7.2°C

Puno

CIP Quimsachata

Altitude: 4600m

Temp.: 6.9°C
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VI. CONCLUSIONS

▪ Natural pasture quality varied among regions,

with Junín showing the most favourable

nutritional conditions.

▪ Better maternal nutritional status was associated

with greater neonatal vigour and improved early

cria performance.

▪ These findings highlight maternal nutrition as a

key factor for the resilience of extensive alpaca

production systems.

V. BIOLOGICAL INTERPRETATION

IV. RESULTS
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diet (simulated grazing)

4.1 Nutritional quality of natural pastures

→ Junín pastures showed the highest crude protein content, 

indicating superior nutritional quality.
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Maternal nutritional status by region 

(multiparous alpacas)

→ Multiparous alpacas from Junín showed greater body weight

and the highest body condition score compared with the other

regions.

4.2 Maternal nutritional status
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→ Higher colostrum Brix was associated with greater serum 

Brix (better passive transfer).

4.4 Passive immunity transfer
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Colostrum quality (0-6 h postpartum) by region 

(multiparous alpacas)

→ Junín colostrum showed higher Brix and viscosity, 

indicating greater immunoglobulin concentration.

4.3 Colostrum quality
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4.5 Early neonatal performance

Neonatal performance by region (multiparous 

alpacas)

→ Crias from Junín showed greater neonatal vigour, reflected

in higher birth weight and shorter time to first suckling.
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Postnatal growth and survival by region

→ Crias from Junín showed greater postnatal growth and 

higher survival to 60 days.
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4.6 Early postnatal performance

Improved maternal nutrition

under higher-quality Andean

pastures was associated with

better maternal condition, 

neonatal vigour and early cria

performance, supporting

nutrition as a key component of

resilient alpaca production

systems.

Nutritional requirements versus typical

field values

CP: crude protein; NDF: neutral detergent fiber
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6. Cria follow-up

Monthly cria

weight recording 

(0–6 months)

Survival recorded 

up to 60 days

Nutritional requirements

CP

NDF
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