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Mass and nutritional quality of upper and lower strata of tropical
forages

Acumulo e qualidade de forragem dos estratos superior e inferior de

forrageiras tropicais

Mailson Poczynek'; Mikael Neumann?; Egon Henrique Horst!";
Bruno José Venancio®; Danubia Nogueira Figueira*; Milaine Poczynek?;
Sandra Galbeiro®

Abstract

The goal of this work was to evaluate the growth dynamics and chemical characteristics of the upper
and lower strata of summer perennial grasses under a four cuts system. The experiment was conducted
in a randomized block design, composed of 28 treatments in a factorial arrangement of 7x4, with four
repetitions. The cultivars evaluated were Star Grass, Coast-cross, Tifton 68, Tifton 85, Jiggs, Roxinha
and Quicuio. Each cultivar was cut when it reached 95% light interception. The cultivars Jiggs and Tifton
68 had the highest (P<0.05) accumulation of dry biomass ha' during the four cuts, with productions
of 21,348 and 21,016 kg ha’', respectively. The ash content varied (P<0.05) among species and times
of cutting for both strata. Cellulose contents were significantly different in the upper stratum, with the
highest concentrations found in cvs. Quicuio and Tifton 68 (39.12% and 38.07%, respectively). We
found the highest levels of lignin (P<0.05), for both strata, in cv. Quicuio. Cultivars Jiggs and Tifton 68
were the most appropriate for a management system of four cuts, displaying good chemical composition
and high productivity.

Key words: Herbage accumulation. Cynodon. Light interception. Fibrous carbohydrates.

Resumo

O objetivo deste trabalho foi avaliar a dindmica de crescimento e as caracteristicas quimicas dos estratos
superior e inferior de gramineas perenes estivais sob sistema de quatro cortes. O experimento foi
conduzido em delineamento de blocos casualizados, composto por 28 tratamentos em esquema fatorial
7x4, com 4 repeticdes. Foram avaliadas as cultivares Estrela roxa, Coast-cross, Tifton 68, Tifton 85,
Jiggs, Hemartrhia roxinha e Quicuio, ¢ o corte de cada cultivar foi estabelecido no momento em que as
mesmas alcangaram 95% de interceptagao luminosa. As cvs. Jiggs e Tifton 68 foram responsaveis pelo
maior (P<0,05) actimulo de massa de forragem seca ha™' durante os quatro cortes, com produgdes de
21.348 € 21.016 kg ha!, respectivamente. O teor de matéria mineral apontou variagdes (P<0,05) entre
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as espécies avaliadas e as épocas em que os cortes foram realizados, tanto no estrato superior como
no estrato inferior. Houve diferenga significativa entre os teores de celulose do estrato superior, onde,
as cvs. Quicuio e Tifton 68 foram responsaveis pelas maiores concentragdes dessa fracdo (39,12% e
38,07%, respectivamente), € em ambos estratos a cv. Quicuio teve o maior (P<0,05) nivel de lignina. Em
manejo de quatro cortes, as cvs. Jiggs e Tifton 68 se mostraram as mais adequadas, pois apresentaram

boa composi¢do quimica e alta produtividade.

Palavras-chave: Actimulo de forragem. Cynodon. Interceptagdo luminosa. Carboidratos fibrosos.

Introduction

Brazilian cattle farming is largely based on
extensive and extractive pasture systems (NERES
et al., 2012) that have low sustainability, as they
fail to optimally use the productive capacity of the
pastures, and, as a result, do not achieve maximum
animal performance (BARCELLOS et al., 2008).
Therefore, it is imperative to adopt sustainable
handling practices for forage production, ensuring
maintenance of productivity for the longest time
possible without harming the ecosystem (NERES et
al., 2012). The most common pasture management
options for tropical grass pastureland are maintenance
fertilizations and stocking rate adjustments (NERES
etal., 2012), but the use of rotational grazing is equally
important. This grazing management system allows
a nutritionally more demanding group of animals to
enter the pasture first, to consume the upper stratum
of the plants, followed by a less demanding group
that consumes the lower stratum, thus optimizing
productivity (CARVALHO, 2011).

The
characteristics

morphological  and  physiological
of the affect

composition and distribution throughout its structure,

plant substrate
influencing the daily consumption and digestibility
of a grazed stratum. Animals preferentially graze
the upper stratum of the forage, due to its higher
concentration in nutrients, and, as they is consume
the canopy, the proportion of stem, a more lignified
portion, increases. Therefore, it is important to
study the nutritional characteristics of different
forages compatible with a rotational grazing system,
especially as there is less data on plant morphology
and strata for tropical than for temperate forage
species. With these data we expect to provide

valuable input for the selection of forage plants for
this type of grazing system in tropical pastures

This work aimed to evaluate growth dynamics
and chemical characteristics of the upper and
lower strata of summer perennial grasses under
a continuous cutting system. With these data we
expect to provide valuable input for the selection
of forage plants for this type of grazing system in
tropical pastures.

Materials and Methods

Experiments were performed at Universidade
Estadual do Centro-Oeste (UNICENTRO),
Guarapuava, PR, Brazil. According to the Kottek
classification, the region has a Cfb climate (humid
subtropical mesothermic), with warm summers
and mild winters, without defined dry season and
with severe frosts. Figure 1 shows the means for
maximum and minimum temperatures (°C), relative
air humidity (RH %), insolation in hours day"',
and monthly rainfall in mm month", during the
experimental period.

in

The experiment was conducted in a randomized
block design, composed of 28 treatments in a
factorial arrangement of 7x4, with 4 repetitions.
We tested five summer perennial grasses of genus
Cynodon, Cynodon nlemfuensis Vanderyst cv. Star
Grass, Cynodon dactylon (L.) Pers. cv. Coast-cross
1; Cynodon nlemfuensis Vanderyst cv. Tifton-68;
Cynodon ssp. cv. Tifton-85 and Cynodon dactylon
sp. cv. Jiggs; one of genus Hemarthria (Hemarthria
altissima cv. Roxinha), and one of genus Penissetum
(Penissetum clandestinum cv. Quicuio), in a system
of four successive cuts.
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The soil of the experimental area was a
typical brown latosol (POTT et al., 2007). Prior
to cultivation, it had the following chemical
characteristics (profile from 0 to 20 cm): pH CaCl,

0.01M: 4.6; P: 2.0 mg L'; K*: 0.43 cmol L'; MO:
349 g L''; AP*: 0.0 cmol  L'; H" +AP*: 6.4 cmol
L'; Ca*: 2.5 cmol L' Mg*: 2.8 cmol L' and base
saturation (V%): 48.9%.

Figure 1. Monthly means for maximum and minimum temperatures (°C), relative air humidity (RH, %), insolation
(hours.day™"), and rainfall (mm) during the experimental period. Source: SIMEPAR/UNICENTRO weather station,

Guarapuava, PR, Brazil.
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In the 60 days preceding planting of seedlings, the
area was corrected to a base saturation of 70% with
2.5 t ha! calcitic lime dose. Fertilizer formulation
04-20-20 (N-P,0.-K,O, 300 kg ha') was applied
as recommended during planting (CQFS RS/SC,
2004). A top dressing of 300 kg N ha! was applied
in four doses, the first after all the grass was cut
to a uniform height, and the others following each
assessment cutting.

Seedlings were planted into furrows with 0.25
m line spacing, at 0.25 m from each other. Each 4
m? (2.0 x 2.0 m) parcel corresponded to a treatment.
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The central part of 2.25 m? (1.5 x 1.5 m) was used
for data collection.

All cultivars were cut to a uniform height of 0.12
m from the ground on November 11, 2013, using a
sickle. Then, each cultivar was cut when it reached
95% light interception (LI), and measurements
were taken (assessment cuttings). LI was estimated
through photosynthetically active radiation (PAR),
which was measured by an AccuPAR LP-80 linear
digital ceptometer (Decagon, Devices). Table 1
shows the time interval between cuts and cycles in
days, for each evaluated cultivar.

Table 1. Time interval between cuts and cycles in days for each perennial cultivar.

Time interval between cuts (days)

Forage 1%t cut 2" cut 3 cut 4t cut Cycle (days)
Star Grass 34 39 49 70 192
Coast-cross 33 40 47 66 186
Tifton 68 33 37 50 46 166
Tifton 85 35 35 31 35 136
Jiggs 35 38 47 44 164
Roxinha limpogras 33 44 59 68 204
Quicuio 55 36 45 68 204
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Canopy height was measured immediately before
and after each assessment cutting (BIRCHAM,
1981). After cutting the grass, we measured the
daily and total accumulation of forage biomass in
ha'!'. A homogeneous subsample of each parcel was
collected, immediately taken to the laboratory and
divided in upper (segment superior to 0.12 m) and
lower stratum (segment between 0 and 0.12 m). All
samples were pre-dried at 55°C in a greenhouse
with forced ventilation until they reached a constant
weight (AOAC, 1995). They were then ground
using a “Wiley”-type grinder with a 1 mm sieve,
to determine the following parameters: neutral
detergent insoluble fiber content (VAN SOEST
et al., 1991), and acid detergent insoluble fiber
(ADF) and acid detergent lignin (GOERING; VAN
SOEST, 1970). Hemicellulose (HEM) content was
calculated by subtracting ADF from NDF, and
cellulose (CEL) content by subtracting lignin from
ADF. Total digestible nutrient content (TDN, %)
was calculated by the equation [TDN =87.84 —(0.70

x ADF)] (BOLSEN et al., 1996), while Net Energy
for Lactation was obtained from the equation NEL
=0.0245 x TDN - 0.12 (MOE; TYRREL, 1976).

Shapiro-Wilk and Bartlett tests were used,
respectively, to verify the normality and variance
homogeneity of the data. Once these assumptions were
verified, an F test with 5% confidence probability was
applied by performing variance analysis (ANOVA)
followed by Tukey’s multiple comparison test (for
means) with a 5% significance level, using the SAS
software (SAS INSTITUTE, 1993).

Results and Discussion

Table 2
accumulation of dry biomass at each cut, as well as

shows canopy height and daily
total accumulation of dry biomass in the four cuts.
Significant differences (P<0.05) in canopy height
and daily accumulation of dry biomass (in kg.ha™')
were detected among different forage species and
harvest periods.

Table 2. Canopy height by the time of the cut, and daily and total accumulation of dry biomass for the perennial cultivars,

for each cut.

Forage It cut 2nd cut . 31 cut 4t cut
Canopy height, cm Average
Star Grass 45.8b 50.5a 47.0a 42.0 ab 46.3 a
Coast-cross 383 ¢ 45.3 abc 41.3 be 37.0c¢ 40.5b
Tifton 68 51.0a 47.5 ab 50.0 a 43.8 a 483 a
Tifton 85 393 ¢ 43.0c 36.5d 37.8 ¢ 39.1b
Jiggs 41.8 be 44.0 be 42.5b 38.8 bc 41.8b
Roxinha limpogras 453 b 44.3 be 473 a 348¢c 429b
Quicuio 28.8d 31.5d 375¢cd 375¢ 33.8¢
Average 41.4 AB 43.7A 433 A 38.8 B
Daily accumulation of dry biomass, kg ha day! Total, kg ha!*

Star Grass 125.5cd 87.0 c¢d 108.7 cd 69.0b 17327 be
Coast-cross 146.6 b 92.2 bed 83.8 de 50.7 bc 15812 be
Tifton 68 2054 a 98.5 abc 125.1 be 943 a 21016 a
Tifton 85 152.0 be 112.4 ab 155.8a 944 a 17418 b
Jiggs 164.3 b 121.2 a 134.7 ab 1059 a 21348 a
Roxinha limpogras 110.5d 71.1d 77.7¢ 32.1c¢c 13548 d
Quicuio 84.4 ¢ 94.3 bed 94.4 de 50.0 bc 15686 ¢
Average 139.7A 96.7 C 111.5B 709D

Averages followed by different column lowercase letters, and different row uppercase letters, are significantly different according to

Tukey’s test with a 5% significance level.
“Total dry biomass accumulated per ha, relative to the four cuts.
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Cultivars Jiggs and Tifton 68 accumulated the
most (P<0.05) dry biomass accumulation over the
four cuts, 21,348 and 21,016 kg.ha!, respectively.
These cultivars are able to store a carbohydrate
reserve in their stolons, allowing for a fast and
vigorous sprouting even in harsh conditions
(PEDREIRA; SILVA, 2009). These results are in
agreement with previous studies that demonstrated
high productivity in cv. Tifton 68 (BURTON;
MONSON, 1993), and in cv. Jiggs, with the latter
being found comparable to cv. Tifton 68 and to cv.
Tifton 85 (CARVALHO, 2011). Furthermore, cv.
Tifton 68 seems to be more resistant to cold than
cv. Coast-cross (BURTON; MONSON, 1993).
Thus, the local climate, with average minimum
temperatures as low as 9 °C, may be a reason why
cv. Coast-cross the a total productivity 5,204 kg ha!
lower than cv. Tifton 68. Hemarthria altissima cv.
Roxinha had the lowest (P<0.05) total accumulation
of dry biomass, 13,548 kg.ha', in agreement with
a previous study that found Cynodon cultivars
to have the highest productivity compared with

other grass genera (SOARES FILHO et al., 2002).
Nevertheless, productivity under our conditions
was still greater than what Carvalho (2011)
previously reported for Hemarthria altissima cv.
Roxinha (12,010 kg ha™').

Cultivar Tifton 68 achieved the highest mean
canopy height (48.3 cm), while cv. Quicuio achieved
the lowest (33.8 cm). These data directly affected
the results of productivity per stratum, reported
on table 3, as only the portion above 24 cm of the
ground level was considered for evaluating the
upper stratum. Thus, cv. Quicuio had, on average,
the largest (P<0.05) proportion of dry biomass in the
lower stratum, at 51.35%, and the lowest proportion
in the upper stratum, for which cv. Quicuio stands
out negatively, as the lower stratum is more fibrous
and has less soluble carbohydrates than the upper
stratum. Conversely, cv. Tifton 68 was among the
cultivars with the largest proportion of dry biomass
in the more digestible upper stratum (68.12%)), after
cvs. Star Grass (71.05%) and Coast-cross (69.03%),
and just above cv. Jiggs (65.51%).

Table 3. Proportion of forage mass (%) for upper and lower strata, respectively, for each cut.

Forage 1% cut 2 cut 3 cut 4t cut Average
Proportion of upper stratum in the plant, %
Star Grass 7035 a 72.67 a 71.40 a 69.77 a 71.05a
Coast-cross 73.18 a 69.43 ab 66.13 ab 6737 a 69.03 a
Tifton 68 69.35 ab 64.33 be 70.18 a 68.65 a 68.12 a
Tifton 85 58.28 ¢ 58.32¢ 53.90d 54.45b 56.24 b
Jiggs 62.32 be 66.98 b 65.66 ab 67.07 a 65.51a
Roxinha limpogras 65.67 abc 57.98 ¢ 56.79 ¢ 33.59d 53.51b
Quicuio 43.76 d 48.11d 59.80 b 4295 ¢ 48.65¢
Average 6327 A 62.54 A 57.69 B 50.00 C
Proportion of lower stratum in the plant, %
Star Grass 29.65 ¢ 27.33d 28.60 c 30.23d 2895¢
Coast-cross 26.82 ¢ 30.16 c¢d 32.37 be 32.63d 30.50 ¢
Tifton 68 30.65 ¢ 35.67 bc 29.82 ¢ 31.35d 31.88 ¢
Tifton 85 41.72b 41.68 b 46.10 a 4555¢ 43.76 b
Jiggs 37.68 bc 33.02 cd 34.34 be 32.93d 3439 ¢
Roxinha limpogras 34.33 be 42.02b 4321 a 71.25a 47.70 ab
Quicuio 56.24 a 51.89a 40.20 ab 57.05b 51.35a
Average 36.73 B 3740 B 36.38 B 43.00 A

Averages followed by different column lowercase letters, and different row uppercase letters, are significantly different (Tukey, p<0.05).
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Averaging all cultivars, the proportion of dry
biomass in the upper stratum tended to decrease
from the first to the fourth cut, with significant
differences observed for the third and fourth cuts
(P>0.05). We failed to observe the same trend,
however, for the proportion dry biomass in the lower
stratum, as the third cut was numerically inferior to
the second, and the first three cuts were not different
(P>0.05). According to Benincasa (2003), grasses
tend to increase the proportion of lower stratum as
the cycle progresses. They also modify the profile
of leafs, stem, inflorescence and senescent material
(aspects that were observed but not reported in this
study).

Ash content varied (P<0.05) both among
cultivars and among cuttings, for both strata

(Table 4). Cultivar Tifton 85 had the highest
ash content, when averaged across all cuttings,
for both upper and lower strata, followed by cv.
Tifton 68. According to Carvalho (2011), the
bromatological qualities of cv. Tifton 85 result
from genetic improvement, which endowed it
with a long production period and a high level of
responsiveness to mineral fertilization. Regarding
the cuttings, the average ash content of all cultivars
showed a continuous decreasing tendency in the
upper stratum, and a significant decrease (P<0.05)
between the first two and last two cuts in the lower
stratum. According to Taiz e Zeiger et al. (2013),
no isolated factor influences as much forage
quality as the plant developmental stage, as tissue
lignification occurs as the plant cycle progresses,
diluting the constituent fractions.

Table 4. Ash content (%) for the DM of the upper and lower strata of the perennial cultivars, for each cut.

I* cut 2% cut 34 cut 4 cut Average

Forage :
MM content in the upper stratum, %
Star Grass 4.96b 5.16 b 4.03 ¢ 4.04 cd 455¢
Coast-cross 585a 4.96 ¢ 481b 3.83d 4.86 be
Tifton 68 584 a 5.68a 537 a 436 ¢ 531b
Tifton 85 592 a 594 a 5.26 a 7.07 a 6.05a
Jiggs 531 ab 5.21 ab 4.15¢ 497b 491 be
Roxinha limpogras 4.36 bc 459 ¢ 4.66 b 4.19¢ 445c
Quicuio 3.76 ¢ 446 ¢ 496 b 4.18 ¢ 435¢
Average 5.15A 5.14 A 4.75 AB 4.66 B
MM content in the lower stratum, %

Star Grass 571b 541 ¢ 340d 4.45Db 4.74 ¢
Coast-cross 6.14 a 543 ¢ 417 ¢ 3.60 ¢ 4.83 be
Tifton 68 6.36a 6.31Db 480b 4.61b 5.52Db
Tifton 85 6.45a 731 a 640 a 841 a 7.14 a
Jiggs 6.13a 538¢c 4.11¢c 4.24 be 4.96 bc
Roxinha limpogras 4.6l c 4.40d 4.58 be 482D 4.60 ¢
Quicuio 3.68d 4.68 d 4.36 be 4.56 b 432¢
Average 5.58 A 5.56 A 455B 495B

Averages followed by different column lowercase letters, and different row uppercase letters, are significantly different (Tukey,

p<0.05).

Table 5 shows the DM content, TDN content
and net energy for lactation in the upper stratum, for

each cut. Averaging across cuts, cv. Quicuio’s upper
stratum had the highest (P<0.05) percentage of
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DM accumulated in the plant (29.1%). In contrast,
cv. Roxinha had the lowest DM content (20.5%).
Averaging across cultivars, however, DM content
behaved erratically in relation to the sequence of
cuts. Nevertheless, the highest DM content came
from the fourth cut (25.9%). This characteristic is

Table 5. DM content, total digestible nutrient (TDN) conten
perennial cultivars, for each cut.

specific to the cut system that was used, where as the
maturation progresses the tillers decrease in number
and grow vertically (SILVA et al., 2011). At times,
this delays reaching the 95% light interception that
is used as basis for cutting, allowing the plant to add
DM to its composition.

t and net energy for lactation for the upper stratum of the

1% cut 2 cut 3 cut 4t cut Average

Forage
DM, %
Star Grass 23.0de 22.5 abe 24.4 ab 28.2b 21.7d
Coast-cross 25.0cd 21.8 abc 224D 27.0 bed 24.1b
Tifton 68 28.6 ab 20.6 ¢ 24.4 ab 24.6 cd 24.6 ab
Tifton 85 25.5¢cd 23.8 ab 259a 209 ¢ 24.0b
Jiggs 26.2 be 243 a 254 a, 27.2 be 258 a
Roxinha limpogras 20.5¢e 22.7 abc 22.3b 312 a 23.7b
Quicuio 29.1a 21.6 be 259 a 24.3d 22.7cd
Average 254 A 22.5B 23.0B 259 A
TDN, %
Star Grass 64.44 b 66.09 b 66.37 a 66.92 a 65.96 a
Coast-cross 66.33 a 63.45 be 64.70 ¢ 65.83 ab 65.07 ab
Tifton 68 66.47 a 65.43 be 65.39b 64.18 ¢ 65.37 ab
Tifton 85 65.53 ab 66.11b 66.36 a 62.15d 65.04 ab
Jiggs 65.12 ab 65.46 be 6532 ¢ 65.12 be 65.26 ab
Roxinha limpogras 63.56 ¢ 62.49 ¢ 64.60 ¢ 64.57 ¢ 63.80b
Quicuio 64.09b 68.66 a 65.52b 65.47 be 65.94 a
Average 65.08 A 65.38 A 6547 A 64.89 A
Net Energy for Lactation, Mcal kg of DM™!

Star Grass 1.46b 1.50 b 1.51a 1.52a 1.50 a
Coast-cross 1.51a 1.44 be 147 c 1.49 ab 1.47 ab
Tifton 68 1.51a 1.48 be 1.48b 145¢ 1.48 ab
Tifton 85 1.49 ab 1.50 b 1.50 a 1.40d 1.47 ab
Jiggs 1.48 ab 1490 148 ¢ 1.48 be 1.48 ab
Roxinha limpogras 144 c l4lc 146 ¢ 1.46 ¢ 144D
Quicuio 1.45 be 1.56 a 1.49b 1.49 be 1.50 a
Average 147 A 148 A 148 A 147 A

Averages followed by different column lowercase letters, and different row uppercase letters, are significantly different (Tukey,

p<0.05).

TDN levels did not show significant variation
(P>0.05) between cuttings, both for each cultivar
considered singly and when averaging all cultivars.

Across cultivars, however, cv. Star Grass and
Quicuio were superior in this parameter (65.96% and
65.94%, respectively) with significantly different
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values (P<0.05) compared to cv. Roxinha (63.80%),
although not different from other cultivars. The
statistical behavior of net energy for lactation,
among cuttings and among cultivars, was similar to
TDN (as it was measured through this variable).

Table 6 shows that the lower stratum’s TDN
levels followed the same tendency as the upper
stratum, with cv. Roxinha displaying the lowest
(P<0.05) total digestible nutrient concentration,
compared to the other cultivars, that were not
significantly different from each other (P>0.05).
Cultivar Roxinha also had the lowest net energy
for lactation (1.32 Mcal kg of DM™"), which may be

explained by its lower TDN content.

Few studies have compared different grasses and
their upper and lower strata. Yet, the TDN values
reported by Santos et al. (2008) for cv. Tifton 85
(63.61%) are similar to those found by this study.

All cultivars achieved TDN contents superior
to the 55% minimum considered necessary
for ruminants by the NRC. Thanks to the cut
management system, which favors maximum
accumulation of soluble carbohydrates in the
plant, the values for net energy for lactation were
classified as optimum for both the upper and lower
strata (COSTA, et al., 2005).

Table 6. DM content, total digestible nutrient (TDN) content and net energy for lactation for the lower stratum of the
perennial cultivars, for each cut to which the material was submitted.

Forage 1t cut 21 cut 3 cut 4t cut Average
DM content, %
Star Grass 193 b 18.6 ab 22.6b 26.4 ab 21.7 be
Coast-cross 21.1b 18.1 ab 21.7Db 24.2 be 21.3 be
Tifton 68 18.7b 17.0b 229b 22.8 ¢ 203 ¢
Tifton 85 21.3b 204 a 223D 18.8d 20.7 ¢
Jiggs 258 a 19.4 ab 278 a 25.8 ab 247 a
Roxinha limpogras 193D 19.6 ab 26.1a 272a 23.7b
Quicuio 27.5a 19.6 a 258 a 19.1d 20.5¢
Average 21.8A 189 B 22.7TA 235A
TDN, %
Star Grass 62.62 b 60.40 d 62.05 ab 63.58 b 62.16 a
Coast-cross 63.30 a 61.66 ¢ 61.50 be 60.94 cd 61.85 ab
Tifton 68 63.51 a 63.06 b 63.04 a 60.40 cd 62.50 a
Tifton 85 61.64 ¢ 62.54 be 59.47d 60.62 cd 61.07 ab
Jiggs 62.89b 63.03 b 63.05a 63.08 b 63.01 a
Roxinha limpogras 55.35d 62.58 be 57.99 ¢ 60.04 d 59.99 b
Quicuio 64.00 a 64.70 a 61.07 c 6541 a 63.79 a
Average 61.90 A 62.57 A 61.17 A 62.01 A
Net Energy for Lactation, Mcal kg of DM™!
Star Grass 1.42Db 1.36¢ 1.40 ab 1440 140 a
Coast-cross 1.43 ab 1.39¢ 1.39b 1.38 cd 140 a
Tifton 68 1.44 a 143b 143 a 1.36 cd 141a
Tifton 85 1.39¢ 1.41 be 1.34d 1.37 c¢d 1.38 ab
Jiggs 1.42b 142b 143 a 1.43b 142 a
Roxinha limpogras 1.23d 1.41 be 1.30d 1.35d 1.32b
Quicuio 1.45a 1.74 a 1.38¢c 1.49a 144 a
Average 1.40 A 141 A 1.38 A 1.40 A

Averages followed by different column lowercase letters, and different row uppercase letters, are significantly different between
themselves (Tukey, p<0.05).
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Consistent with the results on tables 5 and 6,
data on tables 7 and 8 show that cv. Roxinha, which
had the lowest TDN levels, also showed the highest
(P<0.05) lignin content in both strata. Table 7
also indicates that cv. Coast-cross had the highest
(P<0.05) hemicellulose levels in the upper stratum
(38.58%), while no significant differences (P>0.05)
were detected between other evaluated cultivars,
while cvs. Quicuio and Tifton 68 had the highest
concentrations of cellulose in the upper stratum
(39.12% and 38.07%, respectively), with significant
differences found in the cellulose content of the
upper stratum among cultivars. On the other hand,

no significant difference (P>0.05) was detected
among cuttings for any of the fibrous carbohydrates.

According to Taiz and Zeiger (2013), there is
a tendency for increasing the lignin fraction and
decreasing hemicellulose as the cycle of the plant
progresses. However, this response was not found in
the currentstudy. Inplants withanadvanced cycle, the
hemicellulose tends to associate with lignin through
covalent bonds, rendering difficult solubilization of
the forage and reducing its digestibility, justifying
the importance of performing the cutting or grazing
in the correct timing (NERES et al., 2012).

Table 7. Hemicellulose, cellulose and lignin, in % of DM, for the upper stratum of the perennial cultivars, for each cut

to which the material was submitted.

Forage 1% cut 2% cut 34 cut 4% cut Average
Hemicellulose, % in the DM
Star Grass 30.06 be 26.75 ab 2571b 2434 b 26.72b
Coast-cross 42.61 a 33.87a 37.28 a 40.54 a 38.58a
Tifton 68 26.56 ¢ 28.27 ab 27.59b 29.72 ab 28.04 b
Tifton 85 27.22 be 26.95 ab 26.81Db 32.09 ab 28.26 b
Jiggs 28.30 be 28.23 ab 27.89b 28.55 ab 28.24b
Roxinha limpogras 29.78 be 29.63 ab 27.89b 28.39 ab 28.92b
Quicuio 28.15 be 23.30b 27.33b 25.69b 26.12b
Average 3037 A 28.14 A 28.64 A 29.90 A
Cellulose, % in the DM
Star Grass 37.03 a 31.56 ¢ 41.30 a 40.99 a 37.72 ab
Coast-cross 26.35b 31.68 ¢ 29.71 ¢ 27.80d 28.88 d
Tifton 68 42.12 a 33.55¢ 39.07 ab 37.55b 38.07a
Tifton 85 4040 a 36.32b 38.07b 32.57c¢ 36.84 ab
Jiggs 42.70 a 38.38Db 39.63 a 38.63b 3484 c
Roxinha limpogras 4045 a 3032 ¢ 3932 a 35.79 be 36.47b
Quicuio 3728 a 44.02 a 38.14 ab 37.04 b 39.12a
Average 38.05A 35.12 A 3793 A 3576 A
Lignin, % in the DM
Star Grass 337c¢c 433 b 486 b 5.55b 4.53 abc
Coast-cross 4.39 be 3.16 ¢ 3.36d 3.64d 3.64 ¢
Tifton 68 3.96¢ 375¢ 4.49 be 4.08 cd 4.07 be
Tifton 85 4.66b 4.10b 3.87d 4.62¢ 4.31 abc
Jiggs 4.16 be 374 ¢ 428 ¢ 391d 4.02 be
Roxinha limpogras 491b 6.58 a 532a 4.86 ¢ 542a
Quicuio 5.78 a 4.11b 4.55b 6.27 a 5.18 ab
Average 446 A 426A 439A 470 A

Averages followed by different column lowercase letters, and different row uppercase letters, are significantly different (Tukey,

p<0.05).
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Overall, cv. Star Grass had the greatest
average consumption capacity, as the sum of its
fibrous fractions (NDF = 68.97%) was the lowest
observed. NDF is directly related to consumption
capacity: the smaller the sum of HEM+CEL+LIG,
the greater the animal consumption capacity will be

(VAN SOEST, 1994).

Similar to the upper stratum, the lower stratum
of cv. Quicuio (table 8) had the highest (P<0.05)
levels of lignin (6.61%). However, from all the
cultivars that were evaluated, it also generated the
greatest concentration of the hemicellulose fraction.
Consequently, its cellulose content was the lowest
(27.69%), significantly different (P<0.05) when

compared to other cultivars. Lignin is indigestible,
and therefore has negative effects on the forage
(BARBERO et al., 2010). Cellulose content varied
between 26.24% and 35.79%, but stayed within the
20-40% range described by Van Soest (1994).

Digestibility is also negatively affected the
higher the ADF content (VAN SOEST, 1994). Thus,
cv. Jiggs had the best digestibility properties, with
35.46% ADF, while cv. Roxinha negatively stood
out with 41.21% ADF.

Higher lignin concentrations were generally
observed in the lower stratum of all cultivars than
in the upper stratum, consistent with the higher
proportion of stems in the lower stratum.

Table 8. Hemicellulose, cellulose and lignin, in % of DM, for the lower stratum of the perennial cultivars, for each cut

to which the material was submitted.

Forage 1 cut 2% cut 34 cut 4t cut Average
Hemicellulose, % in the DM
Star Grass 34.99 abc 29.86 ¢ 38.03a 3898 a 35.46 be
Coast-cross 41.11 a 34.44 be 35.24 ab 36.58 ab 36.84 abc
Tifton 68 40.37 a 32.78 be 39.69 a 33.51¢c 36.59 abc
Tifton 85 39.89 ab 34.76 be 33.99 ab 35.71 abc 36.09 abc
Jiggs 40.59 a 37.89 ab 3726 a 37.28 ab 38.27 ab
Roxinha limpogras 2822 ¢ 38.90 ab 30.82b 34.32 abc 33.06 ¢
Quicuio 40.56 a 4232 a 3744 a 41.68 a 40.50 a
Average 37.96 A 35.85A 36.07 A 36.86 A
Cellulose, % in the DM
Star Grass 31.05b 3468 a 33.09 ab 29.99b 32.20 ab
Coast-cross 30.08 b 31.64a 32.62 ab 33.85a 32.05 ab
Tifton 68 29.77b 30.61 ab 31.49 ab 35.14a 31.75 abe
Tifton 85 32.80b 3237a 3538a 3429 a 33.71 ab
Jiggs 31.29b 30.75 ab 2991b 31.10b 30.76 be
Roxinha limpogras 41.19a 30.07b 35.79 a 34.68 a 3543 a
Quicuio 26.24 ¢ 2698 ¢ 30.84 b 26.69 b 27.69 ¢
Average 31.77 A 31.01 A 3273 A 32.25A
Lignin, % in the DM
Star Grass 4.98 be 4.52 bc 3.76 d 4.67 ab 448 ¢
Coast-cross 4.98 bc 5.76 b 5.01c 4.58 ab 5.08 be
Tifton 68 5.00 be 4.79 be 395d 4.06b 445¢
Tifton 85 4.64 c 377 ¢ 517 ¢ 4.60 ab 4.54 be
Jiggs 436¢ 4.69 be 5.51be 4.26 ab 4.70 be
Roxinha limpogras 5.23 be 6.02 a 6.85 ab 5.04a 5.78 ab
Quicuio 7.57 a 6.10 a 7.40a 5.36a 6.61 a
Average 525A 5.09A 5.38A 4.65A

Averages followed by different column lowercase letters, and different row uppercase letters, are significantly different (Tukey, p<0.05).
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Conclusion

In this study, cultivars Jiggs and Tifton 68
appeared as the most adequate cultivars for a
continuous management system of four cuts,
with good chemical composition and the greatest
accumulation of dry biomass, while c¢v. Quicuio had
the lowest production response in this system.
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