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Abstract: 

The high nutritional value of brassicas can increase productivity in traditional forage 

production systems. The objective of the study was to compare the nutritional value and yield 

of dry matter (DM) and nutrients between forage brassicas and traditional autumn-winter 

species. The forage brassicas were Winfred, Hunter and Graza radish and the traditional 

forages were oats, triticale, barley, wheat and berseem clover. The study was conducted in 

Matamoros, Coahuila, Mexico in the 2018-2019 cycle, under a randomized complete block 

experimental design with four repetitions. The regrowth capacity, the nutritional composition 
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of the forage and the yields of DM and nutrients were determined. All species showed 

regrowth capacity, with three cuts in berseem clover in 154 d, and with two cuts in brassicas 

(150-154 d) and cereals (133-144 d). The brassicas had nutritional composition similar to 

that of berseem clover and better than that of cereals, mainly due to their higher content of 

net energy of lactation (NEL; 6.57 to 7.32 MJ kg-1 DM). The DM yields of the brassicas were 

similar to those observed in traditional forages; however, due to their high nutritional 

composition, the brassicas were equal to or superior in production of crude protein (CP) 

(1,608 to 2,986 kg ha-1) and NEL (62,819 to 84,044 MJ ha-1) to traditional forages. In general, 

forage brassicas can increase nutrient yield with respect to cereals and berseem clover, 

especially in the production of NEL (27.5 to 47.3 %). 
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Intensive cow’s milk production is one of the main economic activities in the Comarca 

Lagunera, Mexico. The forage required by livestock is produced in a production system 

where the main crops are corn, sorghum, alfalfa, oats and triticale. The production of these 

crops faces problems of water scarcity, salinity in the soil and high environmental 

temperatures(1), conditions that will worsen in the next decades due to climate change(2). This 

situation makes it necessary to look for new crop options that allow increasing the nutritional 

value and yields of dry matter and nutrients. An alternative is to increase forage production 

in autumn-winter using species with regrowth capacity, and good nutritional and production 

characteristics. 

 

In the Comarca Lagunera, cereals in autumn-winter are produced with one or two cuts in the 

stages of booting or beginning of heading, which are usually ensiled. Forage brassicas that 

include species of canola, rapeseed, turnips, suede, kale and radish are a viable alternative 

for the region due to their production potential, nutritional quality, in addition to their 

capacity for regrowth(3,4) and silage of their forage(5,6). Brassicas produce 8,000 to 15,000 kg 

ha-1 of dry matter (DM) in a period of 80 to 150 days after sowing (das). This means that 

their DM yields may be equal to or higher than autumn-winter forage cereals(3,7). The main 

benefit of the brassicas is their ability to produce forage with high nutritional value for a 

relatively long period, since the crude protein (CP) content and the digestibility of DM(8) do 

not decrease markedly with age. The CP content in brassica forage varies from 134 to 255 g 

kg-1; the digestibility of DM fluctuates from 85 to 93 %(8,9); the neutral detergent fiber (NDF) 
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content reaches values from 199 to 516 g kg-1(9,10); and it has high concentrations of energy 

(NEL) (1.79 to 1.87 Mcal kg-1 DM)(11). 

 

In studies with stabled dairy cows, it is indicated that brassica forage can be used in the diet 

of dairy cows without effects on milk production and composition(12,13). Other studies show 

positive effects of brassica forage with increases in milk production, without negative effects 

on cow health(14,15). In addition, in studies where the inclusion of brassica forage did not 

affect milk production and composition, an increase in profitability was observed when 

pasture silage and commercial concentrates were replaced with forage brassicas(15,16). It is 

also reported that the use of brassica forage has a favorable environmental effect due to the 

lower methane production compared to ruminants fed on pasture-based diets(11,17). The 

objective of the study was to compare the nutritional value and yield of dry matter (DM) and 

nutrients between forage brassicas and traditional species during the autumn-winter cycle. 

 

The study was carried out at the La Laguna Experimental Station (CELALA, for its acronym 

in Spanish) of the National Institute of Forestry, Agricultural and Livestock Research 

(INIFAP, for its acronym in Spanish), located in Matamoros, Coahuila, Mexico (103° 13’ 

42” W and 25° 31’ 41” N, at an altitude of 1,100 m asl). The soil of the experimental site has 

a clayey-loamy texture, with a depth greater than 1.8 m, water availability values of 150 mm 

m-1(18), organic carbon content of 0.75 % and a pH of 8.14(1). The preparation of the land 

consisted of a fallow, double harrowing and leveling of the terrain with laser. Before sowing, 

each experimental plot was manually fertilized with granular ammonium sulfate and 

monoammonium phosphate at doses of 50 kg N and 80 kg P2O5, respectively. 

 

Sowing was done manually on October 12, 2018, on this date, sowing irrigation with a 15 

cm irrigation sheet was also applied. Eight days after sowing, an overirrigation with a 6 cm 

sheet was applied to facilitate the emergence of seedlings. The species and cultivars evaluated 

were the following: oats (Avena sativa L.), Cuauhtémoc variety; triticale (x Triticosecale 

Wittmack), Río Nazas variety; barley (Hordeum vulgare L.), Narro 95 variety; wheat 

(Triticum aestivum L.), AN265 variety; berseem clover (Trifolium alexandrinum L.), 

Multicut variety; brassica, Winfred cultivar (Brassica oleracea L. x Brassica rapa L.); 

Hunter cultivar (Brassica rapa L. x Brassica napus L.) and forage radish, Graza cultivar 

(Raphanus sativus L. x Brassica oleracea L., Raphanus maritimus L.). During the production 

cycle, six supplemental irrigations with a total sheet of 75 cm were applied in oats, triticale, 

wheat, clover, and Hunter brassica; while in barley, Winfred brassica and Graza radish, five 

supplemental irrigations with a sheet of 63 cm were applied. The nitrogen fertilization dose 

(250 kg ha-1) was also completed with 55 kg ha-1 at 33 das, 90 kg ha-1 after the first cut in 

each species between 77 and 112 das, and 55 kg ha-1 before the second cut between 112 and 

135 das. 

 



Rev Mex Cienc Pecu 2023;14(1):237-247 
 

240 

A randomized complete block experimental design with four repetitions was used. The 

experimental plot consisted of 20 furrows 0.18 m apart and 6 m long. The useful plot for 

determining forage yield was 14.4 m2, harvesting 16 central furrows of 5 m in length. At 

harvest, fresh forage and DM yields were determined. The DM content was obtained in a 

random sample of 0.72 m2, sampling two of the central furrows of each plot of 2 m in length. 

The sampled plants were dried at 60 °C in a forced-air oven until reaching constant weight. 

 

DM yield was determined by multiplying the fresh forage yield by the DM content of each 

plot. In cereals, two harvests were made in the booting stage; clover was harvested three 

times in the vegetative stage, while the cultivars of brassica and radish were harvested twice 

in the vegetative stage. The leaf area index (LAI) was determined weekly in all plots of the 

experiment. For this, an AccuPAR ceptometer model Lp-80 PAR/LAI (Decagon Devices, 

Inc., Pullman, WA, USA) was used. Three readings per plot were taken between 1200 and 

1400 h solar time. Three measurements were made above and below the canopy, parallel to 

the soil surface. The sensor was placed at an angle of 45° with respect to the furrows. 

 

Plants sampled for the determination of DM content were also used to analyze the nutritional 

value of forage. The dry samples were ground in a Wiley® mill (Thomas Scientific, 

Swedesboro, NJ, USA) with a 1 mm mesh. The nitrogen content in each sample was 

determined using the Dumas combustion method number 990.03 of AOAC, in which the 

Thermo Scientific Flash 2000 equipment was used, and the result was multiplied by 6.5 to 

obtain the percentage of crude protein (CP)(19). The neutral detergent fiber (NDF) and the 

acid detergent fiber (ADF) were obtained according to Goering and Van Soest(20). The 

content of net energy of lactation (NEL) was estimated following the methodology proposed 

by Weiss et al(21). CP and NEL yields per hectare were determined by multiplying the CP and 

NEL contents by the DM yield per hectare estimated for each experimental plot. 

 

For the evaluation of regrowth capacity, the data on DM yield and LAI were analyzed by 

harvest, using the MIXED procedure for repeated measurements of SAS (P≤0.05)(22). For 

DM, CP and NEL yields, data from the two or three harvests in each crop were added together 

to perform the statistical analysis. For the data on the nutritional value of the forage, a 

weighted average of each parameter evaluated in the harvests carried out was obtained, 

considering the DM yields. Analyses of variance (P≤0.05) were performed for the variables 

of nutritional composition and yields of DM and nutrients. The means of these parameters 

were compared with the protected Fisher’s least significant difference test (P≤0.05). The 

analysis of the information was performed with the SAS(22) statistical program. 

 

All the species evaluated had regrowth capacity, but berseem clover was superior with three 

cuts in 156 days. The rest of the species produced two cuts; where the alternative species 

Winfred brassica, Hunter brassica and Graza radish required the total available period (150 

to 154 d); while cereals produced the cuts between 133 and 144 d. This behavior of cereals 
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allows starting earlier the preparation of the land for the next crop in the spring cycle. 

However, if this is not so important in the production system, the later harvest of alternative 

crops does not represent a disadvantage in the use of irrigation water, since these crops 

required less or equal irrigation sheet than that used in cereals (63 to 75 cm of water sheet). 

 

The regrowth capacity of the hybrids of brassica and the forage radish for the production of 

two or three harvests in this study has also been observed in other works, where it is indicated 

that several grazings can be carried out in these crops(3,4). Their good regrowth capacity is 

observed in the little or no reduction of the LAI in regrowth and the higher yields of DM in 

regrowths compared to the first harvest in Winfred brassica, Hunter brassica and Graza radish 

(Table 1). 

 

Table 1: Growth cycle, dry matter yield recovery (DMY) and leaf area index (LAI) at 

regrowth after the first cut in traditional and alternative crops evaluated in the autumn-

winter cycle of 2018-2019 

Treatments Cycle 

(days) 

DMY (kg ha-1)  LAI  

Cut 1 Cut 2 Cut 3 Cut 1 Cut 2 Cut 3 

Cuauhtémoc oat 144 4694 a 6550 a - 6.08 a 4.48 b - 

Río Nazas 

triticale 

141 3718 b 5684 a - 4.20 a 3.55 a - 

Narro 95 barley 133 4089 a 5697 a - 5.98 a 5.76 a - 

AN265 wheat 144 4779 a 6534 a - 5.64 a 2.92 b - 

Berseem clover 156 3924 a 4183 a 2094 b 3.65 b 6.19 a 3.10 b 

Winfred brassica 150 4586 b 7430 - 7.20 a 6.26 b - 

Hunter brassica 154 3391 a 5178 - 5.82 a 6.30 a - 

Graza radish 154 4483 a 5999 - 6.44 b 8.03 a - 

ab Means followed by different letters in each row are significantly different (Tukey-Kramer P≤0.05). 

 

The regrowth capacity observed in traditional crops is in accordance with what is commonly 

observed in other studies carried out in the Comarca Lagunera. In berseem clover, it has been 

reported that the Multicut variety produces up to 13.1 t ha-1 of DM in six cuts(23). In cereals 

such as triticale, oat and barley, it has been observed that they have good capacity to 

regrowth(24,25), with two to three cuts(26). Generally, greater capacity is observed in winter 

genotypes, followed by facultative ones and lower in spring ones(27,28). In the present study, 
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the spring cultivars of Cuauhtémoc oat, Río Nazas triticale and Narro 95 barley had regrowth 

capacity similar to that observed in the facultative wheat AN265, which had a lower recovery 

of LAI due to its later growth cycle. This represents a disadvantage in an intensive forage 

production system, since AN265 wheat did not reach its maximum growth in regrowth as 

spring cereals did. 

 

Of the traditional crops, berseem clover had the best forage nutritional composition, with 

lower concentrations of NDF (417 g kg-1) and ADF (289 g kg-1), as well as higher contents 

of CP (286 g kg-1) and NEL (6.44 MJ kg-1 DM) with respect to the values observed in all 

cereals. Among cereals, Rio Nazas triticale was outstanding for its lower ADF content (372 

g kg-1), and higher concentrations of NEL (5.52 MJ kg-1 DM) and CP (189 g kg-1) (Table 2). 

 

Table 2: Nutritional composition of traditional and alternative crops evaluated in the 

autumn-winter cycle of 2018-2019 

Treatments CP (g kg-1) NDF (g kg-1) ADF (g kg-1) NEL (MJ kg-1 

DM) 

Cuauhtémoc oat 148.7 d 612.3 a 395.8 c 5.27 e 

Río Nazas triticale 189.1 c 606.6 a 372.2 d 5.52 d 

Narro 95 barley 204.7 c 567.3 b 488.7 a 4.27 g 

AN265 wheat 165.1 d 628.6 a 418.7 b 5.02 f 

Berseem clover 286.4 a 417.1 d 288.6 e 6.44 c 

Winfred brassica 248.8 b 431.3 d 239.5 f 6.99 b 

Hunter brassica 187.8 c 277.0 e 210.4 g 7.32 a 

Graza radish 198.4 c 456.6 c 280.7 e 6.57 c 

CP= crude protein; NDF= neutral detergent fiber; ADF= acid detergent fiber; NEL= net energy of lactation; 

DM= dry matter. 

†Means followed by different letters in each column are significantly different (MSD P≤0.05). 

 

The alternative crops, brassicas and radish, had a better nutritional composition than that 

observed in cereals, due to their high CP content, lower fiber concentration and higher NEL 

content. In CP concentration, Winfred brassica (249 g kg-1) exceeded cereals (149 to 205 g); 

while Hunter brassica (188 g) and Graza radish (198 g) obtained values similar to or higher 

than those observed in cereals. In berseem clover, the CP content (286 g kg-1) was higher 

than that observed in the alternative crops, while in concentration of NEL, Winfred brassica 
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and Graza radish (6.57 to 6.99 MJ kg-1 DM) were higher than that obtained in berseem clover 

(Table 2). 

 

The results of the nutritional composition of the present study in the forage of brassicas and 

radish were within the typical range observed in forage brassicas of other works, which were 

characterized mainly by their high contents of CP (134 to 255 g kg-1)(8,9) and NEL (7.49 to 

7.82 MJ kg-1 of DM)(11). However, in this study in Winfred brassica and Graza radish, higher 

ADF and NDF contents than those obtained in previous studies were observed, with ADF 

values of 118 to 217 g kg-1 and 166 to 334 g in NDF(10,11,29). It has been indicated that these 

NDF concentrations do not meet the minimum values for the proper functioning of the rumen 

in cows (350 g)(30). In the present study, NDF values in Winfred brassica (431 g) and Graza 

radish (457 g) were greater than 350 g, and similar to those observed in berseem clover (417 

g); while in Hunter brassica (277 g), NDF values were lower than this amount. The high 

content of NEL in the forage of Hunter and Winfred brassicas, Graza radish and berseem 

clover was associated with the lower contents of ADF and NDF, in relation to the values 

observed in cereals harvested in the booting stage. 

 

The alternative crops, Winfred brassica and Graza radish, were outstanding in DM yield 

(12,016 to 10,482 kg ha-1). These yields were similar to those obtained by berseem clover 

(10,201 kg) and to the best cereals, Cuauhtémoc oat, Narrro 95 barley and AN265 wheat 

(9,786 to 11,313 kg). In nutrient production, only berseem clover obtained CP yields (2,871 

kg) similar to those of Winfred brassica (2,986 kg), the rest of the crops obtained lower CP 

yields (1,608 to 2,082 kg). In yield of NEL, Winfred brassica (84,044 MJ) exceeded all other 

crops evaluated (from 41,689 to 68,722 MJ ha-1) (Table 3). 
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Table 3: Yields of dry matter (DM), crude protein (CP) and net energy of lactation (NEL) 

in traditional and alternative crops evaluated in the autumn-winter cycle of 2018-2019 

Treatments DM (kg ha-1) CP (kg ha-1) NEL (MJ ha-1) 

Cuauhtémoc oat 11244 ab 1672 b 59442 bc 

Río Nazas triticale 9402 bc 1781 b 52074 cd 

Narro 95 barley 9786 abc 1996 b 41689 d 

AN265 wheat 11313 ab 1854 b 57045 bc 

Berseem clover 10201 abc 2871 a 65923 bc 

Winfred brassica 12016 a 2986 a 84044 a 

Hunter brassica 8569 c 1608 b 62819 bc 

Graza radish 10482 abc 2082 b 68722 b 

abc Means followed by different letters in each column are significantly different (MSD P≤0.05). 

 

The DM yields obtained in the brassicas with two cuts are similar to the best yields reported 

in other studies in brassicas (10,134 to 14,000 kg ha-1)(31,32). This level of yield in brassicas, 

and their higher contents of CP and NEL with respect to cereals resulted in higher yields of 

these nutrients per hectare. In relation to berseem clover with a high CP content, the brassicas 

obtained similar CP yields for their high DM yield; however, in NEL yields, Winfred brassica 

was superior to all species as a result of a combined effect of a high NEL content (Table 2) 

and a high DM production (Table 3). 

 

An aspect to highlight in the study was the ability of forage brassicas to produce yields of 

DM and nutrients similar to or greater than those obtained with traditional species, with 

irrigation sheets (63 to 75 cm) less than or equal to those used in traditional crops. These 

results are important in a forage production system such as that of the Comarca Lagunera, 

which has a shortage of water for irrigation. 

 

In conclusion, forage brassicas have the potential to increase productivity in forage 

production in autumn-winter due to their high nutritional value, good regrowth capacity and 

high production of DM and nutrients. Of the species evaluated, Winfred brassica was 

outstanding with respect to traditional crops mainly due to its higher content and production 

of NEL (27.5 to 47.3 %). 

 



Rev Mex Cienc Pecu 2023;14(1):237-247 
 

245 

Literature cited:  

1. Santamaría CJ, Reta SDG, Chávez GJFJ, Cueto WJA, Romero PRJI. Caracterización del 

medio físico en relación a cultivos forrajeros alternativos para la Comarca Lagunera. 

Libro Técnico Núm. 2. INIFAP-CIRNOC-CELALA. México; 2006. 

2. Andrade VM, Montero MJ. Nuevas proyecciones de cambio de precipitación y 

temperatura para el siglo XXI en el Norte de México. Herrera E, López M, Carrillo J 

editores. Memorias del segundo congreso cambio climático del Estado de Chihuahua. 

Primera ed. 2014:26-35. 

3. Bell LW, Watt LJ, Stutz RS. Forage brassicas have potential for wider use in drier, mixed 

crop-livestock farming systems across Australia. Crop Pasture Sci 2020;71(10):924-

943. https://doi.org/10.1071/cp20271. 

4. Umami N, Prasojo YS, Haq MS. Morphological characteristics and biomass production 

Brassica rapa var. Marco during the dry season. Anim Prod 2022;24(1):31-36. 

https://doi.org/10.20884/1.jap.2022.24.1.107. 

5. Sánchez DJI, Serrato CJS, Reta SDG, Ochoa ME, Reyes GA. Assessment of ensilability 

and chemical composition of canola and alfalfa forages with or without microbial 

inoculation. Indian J Agric Res 2014;48(6):421-428. https://doi.org/10.5958/0976-

058x.2014.01325.0. 

6. Kilic U, Erisek A, Garipoğlu AV, Ayan I, Onder H. The effects of different forage types 

on feed values and digestibilities in some brassica fodder crops. Turkish J Agric Natural 

Sci 2021;8(1):94-102. https://doi.org/10.30910/turkjans.747031. 

7. Watt LJ, Bell LW, Cocks BD, Swan AD, Stutz RS, Toovey A, De Faveri J. Productivity 

of diverse forage brassica genotypes exceeds that of oats across multiple environments 

within Australia´s mixed farming zone. Crop & Pasture Sci 2021;72(5):393-406. 

https://doi.org/10.1071/CP21034. 

8. Villalobos LA, Brummer JE. Forage brassicas stockpiled for fall grazing: yield and 

nutritive value. Crop Forage Turfgrass Management 2015;1(1):1-6. 

https://doi.org/10.2134/cftm2015.0165. 

9. Dillard SL, Billman ED, Soder KJ. Assessment of forage brassica species for dairy and 

beef-cattle fall grazing systems. Appl Anim Sci 2020;36(2):157-166. 

https://doi.org/10.15232/aas.2019-01921. 

10. Omokanye A, Hernández G, Lardner HA, Al-Maqtari B, Singh Gill K, Lee A. Alternative 

forage feeds for beef cattle in Northwestern Alberta, Canada: forage yield and nutritive 

value of forage brassicas and forbs. J Appl Anim Res 2021;49(1):203-210. 

https://doi.org/10.1080/09712119.2021.1933990. 

https://doi.org/10.1071/cp20271
https://doi.org/10.20884/1.jap.2022.24.1.107
https://doi.org/10.5958/0976-058x.2014.01325.0
https://doi.org/10.5958/0976-058x.2014.01325.0
https://doi.org/10.30910/turkjans.747031
https://doi.org/10.1071/CP21034
https://doi.org/10.2134/cftm2015.0165
https://doi.org/10.15232/aas.2019-01921
https://doi.org/10.1080/09712119.2021.1933990


Rev Mex Cienc Pecu 2023;14(1):237-247 
 

246 

11. Dillard SL, Roca-Fernández AI, Rubano MD, Elkin KR, Soder KJ. Enteric methane 

production and ruminal fermentation of forage brassica diets fed in continuous culture. 

J Anim Sci 2018;96(4):1362-1374.  doi: 10.1093/jas/sky030 

12. Keim JP, Castillo M, Balocchi O, Pulido R, Pacheco D, Muetzel S. Brief communication: 

milk production responses and rumen fermentation of dairy cows supplemented with 

summer brassica crops. NZ J Anim Sci Prod 2018;78:122-124. 

13. Vargas-Bello-Pérez E, Geldsetzer-Mendoza C, Ibáñez RA, Rodríguez JR, Alvarado-

Gillis C, Keim JP. Chemical composition, fatty acid profile and sensory characteristics 

of chanco-style cheese from early lactation dairy cows fed winter Brassica crops. Animal 

2021;11(1):107. https://doi.org/10.3390/ani11010107. 

14. Williams SRO, Moate PJ, Deighton MH, Hannah MC, Wales WJ, Jacobs JL. Milk 

production and composition, and methane emissions from dairy cows fed lucerne hay 

with forage brassica or chicory. Anim Prod Sci 2016;56(3):304-311. 

https://doi.org/10.1071/AN15528. 

15. Keim JP, Daza J, Beltrán I, Balocchi OA, Pulido RG, Sepúlveda-Varas P, Pacheco D, 

Berthiaume R. Milk production responses, rumen fermentation, and blood metabolites 

of dairy cows fed increasing concentrations of forage rape (Brassica napus ssp. biennis). 

J Dairy Sc 2020;103(10):9054-9066. https://doi.org/10.3168/jds.2020-18785. 

16. Castillo-Umaña M, Balocchi O, Pulido R, Sepúlveda-Varas P, Pacheco D, Muetzel S, 

Berthiqume R, Keim JP. Milk production responses and rumen fermentation of dairy 

cows supplemented with summer brassicas. Animal 2020;14(8):1684-1692. 

https://doi.org/10.1017/S175173112000021X. 

17. Sun XZ. Invited review: glucosinolates might result in low methane emissions from 

ruminants fed brassica forages. Frontiers in Vet Sci 2020;7:588051. 

https://doi.org/10.3389/fvets.2020.588051. 

18. Santamaría CJ, Reta SDG, Orona CI. Reducción del rendimiento potencial de maíz 

forrajero en calendarios con tres y cuatro riegos. Terra Latinoamericana 2008;26(3):235-

241. 

19. AOAC (Association of Official Agricultural Chemists). Official methods of analysis. 

Dumas method (99003). 15th edition Washington DC, USA. 2005. 

20. Goering HK, Van Soest PJ. Forage fiber analysis Apparatus, reagents, procedure and 

some applications Agric Handbook 379 ARS. Washington, DC, USDA; 1970. 

https://doi.org/10.1093/jas/sky030
https://doi.org/10.3390/ani11010107
https://doi.org/10.1071/AN15528
https://doi.org/10.3168/jds.2020-18785
https://doi.org/10.1017/s175173112000021x
https://doi.org/10.3389/fvets.2020.588051


Rev Mex Cienc Pecu 2023;14(1):237-247 
 

247 

21. Weiss WP, Conrad HR, St-Pierre NR. A theoretically-based model for predicting total 

digestible nutrient values of forages and concentrates. Anim Feed Sci Technol 

1992;39(1-2):95-110. https://doi.org/10.1016/0377-8401(92)90034-4. 

22. SAS Institute. The SAS system for windows, release 93. Cary, NC: Statistical Analysis 

Systems Inst; 2011. 

23. Núñez HG, Quiroga GHM, Márquez OJ de J, de Alba AA. Producción y calidad de trébol 

de Egipto (Trifolium alexandrinum L.) para ganado lechero en el Norte y Centro de 

México. Agrociencia 1997;31(2):157-164. 

24. Keles G, Ates S, Coskun B, Koc S. Re-growth yield and nutritive value of winter cereals. 

In: Proc 22nd Int Grassland Cong. 2013. 

25. Wilson GCY, López ZNE, Ortega CME, Ventura RJ, Villaseñor MHE, Hernández GA. 

Acumulación de forraje, composición morfológica e intercepción luminosa en dos 

variedades de avena. Interciencia 2018;43(9):630-636. 

26. Zamora VVM, Lozano del RAJ, López BA, Reyes VMH, Díaz SH, Martínez RJM, 

Fuentes RJM. Clasificación de triticales forrajeros por rendimiento de materia seca y 

calidad nutritiva en dos localidades de Coahuila. Téc Pecu Mex 2002;40(3):229-242. 

27. Lozano del RAJ, Rodríguez SA, Díaz SH, Fuentes RJM, Fernández BJM, Fernando 

NMJM, Zamora VVM. Producción de forraje y calidad nutritiva en mezclas de triticale 

(X Triticosecale Wittmack) y ballico anual (Lolium multiflorum L.) en Navidad, N.L. 

Téc Pecu Méx 2002;40(1):17-35. 

28. Ye CWE, Díaz SH, Lozano del RAJ, Zamora VVM, Ayala OMJ. Agrupamiento de 

germoplasma de triticale forrajero por rendimiento, ahijamiento y gustosidad. Téc Pecu 

Méx 2001;39(1):15-29. 

29. Villalobos L, Brummer J. Evaluation of Brassicas for fall forage. In: Proc Western States 

Alfalfa and Forage Symp, Reno, NV, December, 2013. UC Cooperative Extension, 

Plant Science Department University of California, Davis, CA 95616. 

30. Kolver ES. Nutrition guidelines for the high producing dairy cow. Proc Ruakura Farmers 

Conference; 2002. 

31. Stewart AV, Moorhead AJ. The development of a fodder radish suitable for multiple 

grazing. Agronomy NZ 2004;34:1-7. 

32. McGrath S, Sandral G, Holman B, Friend M. Lamb growth rates and carcass 

characteristics of White Dorper and crossbred lambs grazing traditional and novel 

pastures during spring in souther Australia. Anim Prod Sci 2020;61(11):1151-1159. 

https://doi.org/10.1071/AN18769. 

https://doi.org/10.1016/0377-8401(92)90034-4
https://doi.org/10.1071/AN18769

