
Vol.:(0123456789)1 3

International Journal of Recycling of Organic Waste in Agriculture (2019) 8 (Suppl 1):S357–S365 
https://doi.org/10.1007/s40093-019-00308-5

ORIGINAL RESEARCH

Effect of different initial C/N ratio of cow manure and straw 
on microbial quality of compost

M. A. Macias‑Corral1,2  · J. A. Cueto‑Wong3 · J. Morán‑Martínez4 · L. Reynoso‑Cuevas5

Received: 20 May 2019 / Accepted: 15 October 2019 / Published online: 26 October 2019 
© The Author(s) 2019

Abstract
Purpose The effect of different initial carbon to nitrogen (C/N) ratios on the prevalence of Salmonella spp., fecal coliforms 
and helminth eggs over composts produced from several mixtures of maize straw (S) and dairy manure (M) was investigated.
Methods Four C/N ratios (21, 22, 27, and 38) were evaluated, including one with manure only (C/N 21). The composting 
process was performed under field conditions in northern Mexico.
Results The process lasted 51 days; Salmonella spp. was reduced 1–2 log (> 94%) in most treatments, except for the C/N 
ratio of 27 which achieved < 1 log reduction (about 35%). Fecal coliforms elimination was 3–4 log (> 99%) in all treatments 
while helminth eggs achieved < 1 log (72–87%, depending on treatment). In this study, the mixture with initial C/N ratio of 
22 (25% S + 75% M), which had the lowest amount of straw, resulted in the highest elimination of Salmonella spp., fecal 
coliforms, and helminth eggs. This mix complied with current Mexican sanitary regulations for compost use. The composts 
produced from the other C/N ratios complied only with the limits for one or two of the microorganisms that were analyzed.
Conclusions The initial C/N ratios in compost from straw and manure influences microbial reduction. The final C/N of the 
mixes ranged from 14 to 16, indicative of stable compost. Compared to fecal coliforms, Salmonella spp. and helminth eggs 
were more resilient.
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Introduction

Concentrated animal feeding operations (CAFOs), each 
defined as a farm operation which has over 1000 animal 
units confined for over 45 days a year (USEPA 2001), pro‑
duce large amounts of waste mainly in the form of manure. 
In northern Mexico, the area known as “La Laguna” 
(25°33′00″ N, 103°26′00″ W) is home to almost 600,000 
cows (SAGARPA 2016) distributed in both CAFOs and 
smaller farms which produce milk and beef meat. Accord‑
ing to Nennich et  al. (2005), a lactating cow produces 
9.7 kg day−1 of dry manure. Assuming that 75% of the heard 
size is in the production stage, the amount of solid waste 
generated in the area is estimated at 5450 ton day−1 (nearly 
2.0 million ton  year−1) of dry manure.

Among the biological processes available for organic 
waste treatment, such as manure, are anaerobic digestion 
(AD) and composting. AD requires the use of vessels or 
containers with an impermeable cover to avoid oxygen to 
get into the reactors. AD usually also requires more moni‑
toring and maintenance (e.g. leaks detection and use of the 
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