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Questions to answer

Why ensiling tropical legumes?

Is that possible?

What species are used?

How is the fermentation pattern?

What are the effects on ruminants?



Legume silages - in general

Usually “poorly fermented silages”

➢ buffering capacity: high

➢ water soluble carbohydrates: low

➢ dry matter content at ensiling: low

What can we do?

➢ wilting, additives, mix with other crops, nothing



Legume silages – world context



➢ Why do use legume silage?

➢ Biological nitrogen fixation (high CP content)

➢ Decrease N fertilization

➢ Decrease nutrient losses (N)

➢ GHG emissions*

Legume silages – environmental context

Source:thecattlesite
Abberton (2010), FAO (2007), Luscher et al. (2014), Wood and Cowie (2004) 



The use of non-conventional and adapted crops would impact positively in the

sustainable intensification of livestock systems by reducing feed cost, decreasing

competition for food with humans, contributing to decrease nutrient input from non-

local sources and to the feed supply (Negesse et al., 2009).

Tropical legume forages, either herbaceous or shrubs, are a rich source of crude

protein and minerals for animal production, in addition to their contribution to a

sustainable agroecosystem (Albrecht and Beauchemin, 2003; Peters et al.,

2001; Schultze-Kraft and Peters, 1997).

Legume silages – environmental context



Tropical Legume silages 

➢ Species

➢ Forage peanut (Arachis pintoi)

➢ Pigeon pea (Cajanus cajan)

➢ Lab-lab (Lablab purpureus)

➢ Soybean (Glycine max)

➢ Stylo (Stylosanthes spp.)

➢ Cowpea (Vigna unguiculata)

➢ Cratylia argentea

➢ Desmodium spp.

Forage peanut 

Stylosanthes

Abberton (2010), Heinritz et al. (2012)



Stylo silage studies



Table 1- Chemical composition (g/kg DM,

otherwise stated) of Stylosanthes Campo

Grande (StS) and corn silages (CS)

Fonte: Souza et al. (2012)

Chemical composition StS CS

DM (g/kg FM) 300 359

CP 112 69.2

NDF 664 523

Lignin 123 40.2

pH 4.27 3.74

NH3-N (g/kg TN) 67.4 42.6

Lactic Acid 54.8 50.4

Acetic acid 25.4 36.3

Propionic acid 14.3 18.5

Butyric acid 1.50 1.80

Stylo silage - trials

Souza et al. (2014)

Souza et al. (2014)

Similar ADG to corn

silage (beef cattle)

Da Silva et al. (2015)

Similar DMI to corn silage

(sheep)



Objective

To evaluate the nutrient intake, apparent

nutrient digestibility in beef cattle fed diets

containing Stylosanthes cv. Campo grande

silage (StS) with concentrate levels.



Materials and Methods

Treatments

➢ StS with different concentrate levels (C), 

(DM basis, g/kg): 

➢ 200 (StS-200), 

➢ 400 (StS-400), 

➢ 600 (StS-600), 

➢ control treatment with 600 g/kg CS and 

400 g/kg concentrate (CS-400)

➢Experimental design: 4×4 Latin square



Materials and Methods

➢ Experimental period: 16 days, with 10 days of adaptation

to the diets and 4 days for collecting samples and data.

➢ Four Holstein×Zebu bulls with ruminal and abomasal

cannulas, and with an average initial body weight (BW) of

429 ± 15 kg, were used.



Materials and Methods

➢ Ensiling process of Stylo and corn

Corn: dough stage (120 days after sowing)

Stylo: pre-flowering stage (150 days after

sowing)



Materials and Methods

➢ Ensiling process of Stylo and corn

Both Stylo and corn were

chopped into ~2cm particles

and stored in drive over piles

for 3 months



Materials and Methods

CS StS Concentrate

Dry matter g/kg NM 345 292 864

Chemical composition, g/kg DM

Organic matter 968 929 952

Crude protein 61.7 116 128

Ether extract 24.3 13.9 42.2

NDF 501 598 119

NFC 382 201 664

Cellulose 256 367.7 29.0

Hemicellulose 218 129.4 77.5

Lignin 26.4 101.1 12.1

iNDF 148 348 14.8

pH 3.76 4.81 -

Table 2. Chemical composition of the ingredients in the experimental diets

CS= corn silage, StS= Stylosanthes cv. Campo Grande (Stylosanthes capitata and

Stylosanthes macrocephala);

NM= natural matter, NDF= neutral detergente fiber, NFC= non-fiber carbohydrates, iNDF=

indigestible NDF



Corn silage Stylosanthes silage1

Concentrate, g/kg DM 400 200 400 600

Proportion of ingredients, g/kg DM

Stylosanthes silage - 800.0 600.0 400.0

Corn silage 589.2 - - -

Urea / AS1 10.8 - - -

Corn grain 358.0 179.0 358.0 537.0

Soybean meal 32.0 16.0 32.0 48.1

Mineral mixture2 10.0 5.0 10.0 14.9

Chemical composition, g/kg DM

Dry matter, g/kg FM 548.9 406.5 520.9 635.3

Organic matter 928.0 933.3 938.1 942.8

Crude protein 118.5 118.2 120.6 123.0

NDF 31.2 19.5 25.2 30.9

NFC 453.8 293.4 386.0 478.6

iNDF 93.1 281.3 214.6 148.0

Table 3. Proportion of ingredients and chemical composition of experimental

diets.

1Urea and ammonium sulfate (9:1); 2Limestone = 14.79%, dicalcium phosphate = 56.58%,

common salt = 25.19%, copper sulfate = 0.77%, zinc sulfate = 2.59%, potassium iodate =

0.02%, cobalt sulfate = 0.06%, and sodium selenite = 0.01%;



Materials and Methods

➢ Data were submitted to ANOVA and the means were compared

by contrasts (α=0.05).

(1) StS-200 versus CS-400;

(2) StS-400 versus CS-400;

(3) StS-60 versus CS-400.

➢ The statistical model considered the fixed effect of treatment,

the reandom effects of animal and experimental period, and the

random error.



Results and discussion

Concentrate, g/kg DM

CS StS
SEM1 Contrasts2

400 200 400 600 1 2 3

Nutrient intake (kg/day)

Dry matter 7.55 6.23 7.80 8.72 0.32 0.08 0.70 0.11

Organic matter 7.21 5.89 7.41 8.34 0.31 0.07 0.75 0.11

Crude protein 0.90 0.73 0.91 1.03 0.04 0.05 0.86 0.11

NDF3 2.31 2.79 2.75 2.31 0.12 0.14 0.16 1.00

NFC4 4.03 2.15 3.48 4.71 0.26 <0.01 0.04 0.03

TDN5 5.52 3.66 4.76 5.91 0.26 <0.01 <0.01 0.24

Apparent digestibility (g/kg)

Dry matter 676 574 590 655 15.4 0.01 0.03 0.54

Organic matter 690 603 616 678 14.3 0.02 0.04 0.70

Crude protein 627 506 455 555 21.5 0.02 <0.01 0.13

NDF 568 474 514 513 17.3 0.04 0.20 0.19

NFC 791 776 725 780 13.1 0.67 0.07 0.75

Table 4. Nutrient intake and apparent digestibility in bulls fed diets containing

Stylosanthes cv. Campo Grande silage (StS) or corn silage (CS) with different

concentrate levels (g/kg DM).

1Standard error of mean; 21- StS-200 vs. CS-400; 2- StS-400 vs. CS-400; 3- StS-600 vs. CS-

400; 3Neutral detergent fiber; 4Non-fiber carbohydrates. 5Total digestible nutrients.



Corn silage Stylosanthes silage1

Concentrate, g/kg DM 400 200 400 600

Chemical composition, g/kg DM

Dry matter, g/kg FM 548.9 406.5 520.9 635.3

Organic matter 928.0 933.3 938.1 942.8

Crude protein 118.5 118.2 120.6 123.0

NDF 31.2 19.5 25.2 30.9

NFC 453.8 293.4 386.0 478.6

Lignin 20.4 83.3 65.5 47.7

iNDF 93.1 281.3 214.6 148.0

Table 3. Proportion of ingredients and chemical composition of experimental

diets.

Results and discussion



➢ Stylo silage is a suitable forage source for beef cattle.

➢ However, energy intake and nutrient digestibility decrease

when the dietary StS level increase.

➢ Thus, StS is recommended as a forage source in diets with

a high proportion of concentrate.

Conclusions
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