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Tillering and forage accumulation in Marandu grass under different
grazing intensities

Maria Paula CavutoAbrdo Calvané Valéria Pacheco Batista Euclidé<Denise BaptagliMontagnef,
Beatriz Lempp Gelson dos Santos Difaft&enata Santos FloresSandra Galbeird

ABSTRACT

Studies of plant responses to defoliation are important to develop pasture management strategies. The objective of
this study was to evaluate the population density of basal, aerial and reproductive tillers, tiller appearance and
mortality rates, forage accumulation and sward structure in Marandipgsdsses under different grazing intensities.

The experimental period was from January to June 2006, divided in three seasons; automerand winteirhe

pastures were continuously grazed using variable stocking rates. The grazing intensities corresponded to 15, 30 and 45
cm of sward height. The experiment was arranged in a complete randomized block design with three treatments and two
replicates. The sward heights were measured twice a week. The response variables were: forage accumulation, forage
mass and its morphological components; and population densities of basal (TPDb), aerial (TPDa) and reproductive
(TPDr) tillers. The highest TPDb (P0.05) was recorded for the shortest sward pasture, and the highest TPDr (P<0.05)

for the tallest sward pasture. Swards showed a tiller size/density compensation mechanism and, congegjuently
forage accumulation was similar$f®.05) among the grazing intensities. Pasture with a sward height of 35 cm had 94%

of sun light interception. The highest variations in forage accumulation and sward structure were more influenced by
seasonal differences than by grazing intensities. Pastures of Marandu grass showed large flexibility in grazing
management, which allowed it to be maintained at sward heights between 15 and 35 cm.

Key words: Brachiaria brizanthalight interception; morphological components, sward height, tiller population
density

RESUMO

Perfilhamento e acumulo de forragem do capim-marandu submetido a
diferentes intensidades de pastejo

Estudos das respostas das plantas a desfolhacdo podem ser Uteis para estabelecer estratégias adequadas
manejo do pasto. Os objetivos deste trabalho foram avaliar a densidade populacional de perfilhos basilares, aéreos e
reprodutivos, as taxas de aparecimento e de mortalidade de perfilhos, o acimulo de forragem e a estrutura do dossel enr
pastos de capim-marandu, submetidos a trés intensidades de pastejo. O periodo experimental foi de janeiro a junho de
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2006, dividido em trés estacdes do ano: verdo, outono e inverno. O sistema de pastejo utilizado foi o de lotacao
continua, com taxa de lotagdo variaalintensidades de pastejo corresponderam a 15, 30 e 45 cm de altura do dossel.

O delineamento experimental foi o de blocos casualizados, com trés tratamentos e duas répetitifas.do pasto

foram monitoradas duas vezes por semasaariaveis respostas foram: o acumulo de forragem, a massa de forragem

e seus componentes morfolodgicos e as densidades populacionais de perfilhos basilares (DPPb), aéreos (DPPa) e
reprodutivos (DPPrp DPPb foi maior (P<0,05) em pastos mantidos mais baixos e a DPPr foi maior (P<0,05) nos pastos
mantidos mais alto#\s taxas de acumulo de forragem foram semelhantes (P>0,05) entre as intensidades de pastejo.
Pastos manejados com 35 cm de altura apresentaram 94% de interceptacéo da luz solaAis cideorttes variacdes

no acumulo de forragem e na estrutura do dossel foram mais influenciadas pelas estages do ano do que pela intensi-
dade de pastejo. O capim-marandu apresenta grande flexibilidade de manejo, podendo ser manejado, sob lotacdo
continua, com alturas entre 15 e 35 cm, sem prejuizo para a sua estrutura.

Palavras-chaveAltura do dosselBrachiaria brizanthacomponentes morfolégicos, densidade populacional de
perfilhos, interceptagéo luminosa.

INTRODUCTION MATERIALS AND METHODS

Marandu grassBrachiaria brizanthaHochst. Bhp The experiment was conducted at Embrapa Gado de
exA. Rich cv Marandu) is the most used forage speciesrte, Campo Grande, MS (20°27' S latitude, 54° 37" W lon-
in areas of cultivated pastures in the Brazilian Savamgtude and 530 m altitude). The experimental period was
(Macedo, 2005)According to Da Silva (2004), although from January to July 2006, divided into three seasons:
this cultivar is one of the most studied, information osummer (Januayyebruary and March), autumn (April,
their responses to grazing management practices, growdlay) and winter (June and July).
patterns and forage production is still limited. In recent The climate is of the subtyp&w (K&ppen
years, numerous studies have been conducted relatedlassification), wet tropical savanna. The temperature and
the control of grazing of tropical grasses, aiming tprecipitation data used for calculating the monthly water
indentify the impacts of management strategies on tbalance during the experimental period were recorded by
production and persistence of pastures. the weather station of Embrapa Gado de corte, distant

For Lemaire & Chapman (1996), the responses about 4 km from the experimental area (Figure 1).
plants to disturbances promoted by defoliation can be The soil of the experimental area was classified as a
seen as mechanisms to restore and maintain homeostBtystrophic Red Latosol (Oxisol) with clayey texture, acidic
patterns of growth, under which all resources are usedgbl, low base saturation, high levels of aluminum and low
attain optimal plant growth. Therefore, changes in tillgphosphorus (EMBRAR, 2006). The pastures were
density occur as a result of phenotypic plasticityestablished in November 2000 and, from March 2001 to
compensating for the different grazing managements us&eptember 2005, were grazed under continuous stocking.
Changes in tiller density allow the plant community tdn November 2005, the maintenance fertilization was carried
maintain a certain stability of production, within aout, by applying 200 kg/ha of the formula 0-20-20 (NPK).
considerable range of sward conditions (Hodgson & Diditrogen fertilization was also performed, using 90 kg/ha
Silva, 2002). Howeverit causes changes in theof nitrogen in the form of urea, splitin 2 applications: the
arrangement and distribution of morphologicafirst on 20/12/05 and the second on 28/02/06.
components and therefore in the structural composition Each paddock (0.67 ha) was grazed by three cross
of forage mass, which, in turn, may result in changes steers (testers), with average initial weight of 250 kg,
the grazing behavior and, consequenily animal which were distributed at randordditional animals
performance (Da Silva & Carvalho, 2005). (put & take) were placed and removed in the paddocks

The objectives of this study were to evaluate th&® maintain the sward at the target heights. Close to the
population density of basal, aerial and reproductive tillerexperimental paddocks, areas were reserved for the
tiller appearance and mortality rates, forage productianaintenance of the regulator animals when they were
and canopy structure in Marandu grass pastur@e®t needed in the experimental area. The sanitary
subjected to three grazing intensities under continuousanagement of the put & take followed the schedule
stocking. used by Embrapa Gado de corte.
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Figure 1. Monthly water balance from December 2005 to July 2006.
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The treatments consisted of pasture8Badchiaria the evaluation period. During each count, basal (TPDb),
brizantha cv. Marandu subjected to three grazingaerial (TPDa) and reproductive (TPDr) tillers were identified.
intensities, with target canopy heights of 15, 30 and 45 To evaluate the tillering demographic patterns, eight
cm, maintained by continuous stocking with variabl@oints of 0.0625 A1{0.25 x 0.25 m) were marked at random,
stocking rate. The experiment was arranged in ia each experimental unit. In the first evaluation (January
randomized block design with three treatments and tw&D06), all tillers in each section were marked with a color
repetitions. string tag, identifying the generation of reference tillers.

In December 2005, the average sward height w&sery 28 days, a new color was used to identify the new
approximately 40 cm. Thus, a high stocking rate was usgénerations of tillers that appearéd.each count and
to reach the tget heights of 15 and 30 cm rapidihe labeling, the tillers were identified according to the location
sward height was measured twice a wate®0 points per of their points of origin, either as basal or aerial tillers.
paddock, distributed over four imaginary lines, with 15/egetative and reproductive tillers were also identified.
points each, with a centimetgraduaded rulemeasuring The dead tillers were counted in each generation, which
the distance from the ground to the average height of thBowed the calculation of appearancAR) and mortality
curvature of grass leaves. (TMR) rates of basal and aerial tillers (tillers/tiltay).

Light interception (LI) by the canopy and leaf ared@he missing string tags in each generation were not
index (LAI) were measured by &ccuFAR Linear AR/ considered in the total amount of tillers per point. The
LAl ceptometer Model - LP80 (Decagon Devices). In stability index (R/P,) of the tiller population (basal and
each experimental unit, 60 readings were taken above therial) was calculated according to Bahmani et al. (2003),
sward canopy and 60 readings at the base of the canaysing the equation:
totaling 120 readings per paddock. LI was calculated as
the difference between the incident radiation above the P/P,=TSR (1 +TAR),
canopy and at the base of the sward canofsyreadings where: TSR (tiller survival rate) = 1-TMR.

(leaf, stem and dead material) were provided by the
ceptometer For estimation of forage mass available (FM), 15

The tiller population density (TPD, tillerAnwas samples of 1 Awere cut at ground level in each paddock,
obtained by counting the tillers inside a rectangular iroat random, every 28 days. The samples were subsampled
frame (0.75 x 0.25 cm), every 28 days. Eight areaswyice: one subsample was dried at 65 °C and weighed to
representative of the pasture condition, were chosenéstimate the total dry matter availabilignd the other
each experimental unit, which remained fixed throughowtas separated into leaves, culms (culms + sheath) and
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dead material. These data were used to estimate the masseaAt the end of the experiment, only one tester animal
of leaf blade (LBM), culm (CM) and dead material (DMM),was allowed per paddock. The stocking rates used during
as well as percentages of leaf blades (PLB), culm (PC) atiet experiment were reported and discussed by Fébres
dead material (PDM), in addition to the leaf:culm ratial. (2008).
(LCR). The forage mass (FM) and population density of Higher leaf area indices (LAI) (P<0.01) were obtained
basal tillers were used to estimate the weight of basal higher sward heights, resulting in higher light
tillers (g DMttiller), because they are usually morenterception (LI) (P<0.01) from the top to the bottom of
representative of the forage mass than the aerial tilletee canopyand higher forage mass (P<0.013lle 2).
(Difanteet al, 2008). For estimating forage accumulationNote that the LAI was estimated by tAecupar LP80
three grazing exclusion cages (B)mnvere used per ceptometerwhich is usually diierent from the LAI
paddock. Every 28 days, the cages were placed at poiastimated by the direct method (Molan, 2004). In this case,
representative of the mean canopy height, with mass atie LAl was not related only to leaf area, but also with the
morphological composition similar to the areas undeguantity and position of other parts of the plant within
grazing. Forage was cut at ground level for determinatidhe canopysuggesting that caution should be used in
of dry masses. The total forage accumulation (kg DM/h&stimating LAI with the ceptometekiolan (2004) also
was obtained by the difference between the forage masported decreases in LAl from 5.7 to 1.7 and in the LI
from inside the cage (the cut at that day) and from tHeom 99.6 to 81.9%, as the height of Marandu grass was
outside of the cage (the previous ciAfier each cut, the reduced from 40 to 10 cm under continuous stocking.
cages were placed elsewhere in the paddock, using theThe management of Marandu grass at 35 cm allowed
same methodologyrhe forage accumulation rateAlR:  the canopy to reach the critical LAl at which point 95% of
kg/ha/day of DM) was calculated by dividing the totalncoming light is intercepted (Brougham, 1957; Brown &
forage accumulation by 28. Blaser1968). Parsoret al (1988) showed that the maximum
Data was grouped by season (sumnagtumn and rate of forage accumulation occurred consistently
winter) and analyzed by a mathematical model containiragsociated with a value of LAl at which 95% of incident
the random effect of block and the fixed effects of canogdight was intercepted in pastures of perennial ryegrass
height, season and their interactioAsialyses were (Lolium perennd..), a result similar to that of Pedreira &
performed using the procedure “Mixed” (SAS InstitutePedreira (2007) iBrachiaria brizanthecv. Xaraés.
1996). Means were compared by theest, at 5% There was no interaction g70.05) between the effects
probability level. In the case of significant interactionsof time and season for LI and LAI. LI did not vary between
means were compared by the probability of differencgeasons (Pe”0.05), howeykAl was higher (P<0.05) in
(PDIFF) option of SAS and the Tukey test at 5%he summer compared with those observed in the autumn

probability level. and winter: means were respectively 5.1, 3.9 and, 3.6.
Verhagenet al. (1963) reported that there were many
RESULTS AND DISCUSSION aspects involved in the light interception by crops. Some

The mean canopy heights remained below the targ\gFre related to the spatial arrangement of the leaves, with

heights of 15, 30 and 45 cm, except in the pasturg%e POI‘(I)ZtC;]nta| and verltu;atlﬁs:gbl:tlonf ofI:aar\]/es atnd_letgf
maintained at 15 cm. Thus, grazing intensities actual gle. LIhers were related to tne functional characteristics

imposed corresponded to the mean heights of 15, 25 & %Dendent on factors of the plant and the environment,

35 cm (Bble 1).The reduction in forage accumulationInCIUding age, type and size of leaves, light saturation

over the experimental period and the small size of tr?endl_fkjldu?t'ons '|n"|ntens||t3./ anrc: qllfar:'t)_/ of I|ght.. ThES’
paddocks (0.67 ha) made it difficult to maintain the threté1e og prarn% y-exp alrs th e light mterc;]aptlon {] q
tester animals during the experiment; then, it was requirgajE sward. Considering only the pastures that reache

0 )
to remove these animals gradually from the experiment%IT:’ % of LI’_ the result for the LAl was the same as described
above, with an average of 5.8, 4.5 and 4.2 for sujmmer

autumn and winterespectivelyMolan (2004) also noted
tat the optimal LAI varied with the season, and the
highest values were recorded in the sumpreigressively
reducing to early spring.

Table 1 Mean canopy heights of Marandu grass pastures duri
the experimental period.

Target height

Seasons

15cm 30cm 45cm LI was lower than those found by Molan (2004) for
Summer 17.5 26.4 38.0 Marandu grass under continuous stocking. The author
Autumn 15.6 25.0 36.7 found that starting from 20 cm, the LI by the canopy was
Winter 13.2 225 317 98%. Trinidackt al (2007) reported for the same grass, but
Mean height (cm) 15.7 24.9 35.7  underintermittent grazing, Lls &5 and 98% for the heights
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of 24 and 32 cm, respectivelyhe higher Lis with lower pMol/m?/s); the intermediate value was recorded in the
canopy heights found by these authors was probably thetumn (131uMol/m?s); and the lowest in the winter (57
result of the high natural soil fertility and increased nitrogepMol/m?/s). Besides, water deficiency during the winter
fertilization used (167 and 190 kg N/ha, respectively), leadirgan also be responsible for the reduction in TPDb (Figure
to different canopy structures. Positive correlation wak). According to Nabinger & Bridges (2001), the water
found (P <0.01 2= 0.69) between canopy height and foragdeficit hinders the development of both new and existing
mass, corroborating the reports by other authors (Carnevéllers.
etal, 2006; Barboset al 2007; Pedreirat al, 2007; Trin- There were no interactions (P0.05) between the
dadeet al 2007) for tropical grasses. effects of time and season for the rates of appearance of
The population density of basal tillers (TPDb) wadasal tillers (ARb) and mortality of basal tillers (TMRDb)
influenced by canopy height (P<0.01) and season (P<0.04ipd the population stability index of basal tillers (ESTIb)
However there was no interaction between thesects of Marandu grassAlso, no diferences were observed
(P>0.05). Pastures kept at 15 cm had higher TPDb, whitanong the canopy heightsX®.05) forTARb andTMRb
those at 25 and 35 cm had lower TPDDb (Figure 2A). Similand for the ESTIb: the means were 0.60 tillers per 100
results were obtained by Sbrissa & Da Silva (2008) artillers.day; 0.34 tillers per 100 tillers.day; and 1.002 tillers
Shrissaet al (2001). Leaf area is influenced by grazingoer 100 tillers.dayespectivelyHoweverthere was ééct
intensity (Matthewet al, 2001) and determines the(P<0.01) of the season for these variablebld 3).The
quantity and quality of radiation that reaches the base lighestTARb was found during the summeesulting
the canopy and can activate axillary buds, producing navet only of the high water and light availabilityut also
tillers (Deregibust al, 1983). Therefore, the decrease irof the nitrogen fertilizations carried out in this season,
TPDb of pastures kept at higher heights is related to thence ensuring a greater tiller productioal{fé 3). On
competition for light among tillers, since there was greatéhe other hand, TMRb was higher (P<0.05) in the winter
light interception by the canopy dible 2). In pastures (Table 3), mainly because of the water deficit (Figure 1),
kept at 15 cm, the incident light at the base of the canopiiorter days and also the higher TPD in the summer (Fi-
was read at 251Mol/m?/s (P>0.01), while in pastures keptgure 2B), a consequence of the development of the
at 25 and 35 cm, the readings were 76 ang\d@l/m?s, Marandu grass pastures, preparing for the peak bloom,
respectively In this way a greater amount of incident which occurs mainly in the autumn.
light on the base of the canopy in pastures with more The rates of appearance and mortality of tillers are
grazing intensities, resulted in the activation of axillarymportant to understand the mechanisms involved in the
buds, which gave rise to new basal tillers (Figure 2A). perpetuation of the plants (Shrissa & Da Silva, 2008). The
The highest TPDbs (P <0.01) were found in the summéralance betweePARb andTMRDb provides maintenance
the intermediate in the autumn, and the lowest in th# stability and the size of the tiller population in the pasture
winter (Figure 2B). In relative terms, during the winter theand is described by ESTIb (Nabing2002). ESTIb above
TPDb was 76% of those observed during summer (FiguteOd were found by Difantet al. (2008), throughout the
2B). Environmental variations may be as important asxperimental period, in Marandu grass pastures subjected
hormonal factors in the development of buds ando different intensities and frequencies of cutting.
consequentlyinterfere with the appearance of new tillerdHowever the decrease (P<0.05) in ESTIb, observed during
(Murphy & Brisk, 1992).The reduction in light intensity the experimental period &ble 3), may be due to the
may have contributed to the reduction in TPDb along tHgeginning of the reproductive phase of the grass, which
seasons, since the highest incident light at the base of

the canopy (P<0.01) was recorded during summer (2G4ble 3 Means for rates of appearance of basal tillefR(d),

mortality rates of basal tillers (TMRb) and stability indices of
Table 2 Means for light interception (LI), leaf area index (LAI), basal tillers (ESTIb) of Marandu grass pastures in the different
total forage mass (TFM) and mass of leaf blade (MLB) ofeasons of the year

Marandu grass pastures kept at different canopy heights Seasons
Height (cm) Variables Summer Autumn Winter

15 25 35 TARD
LI (%) 76b 91a 94a (tillers per 100 tillers.day)  1.23a 0.45b  0.13b
LAI 3.3b 4.6a 4.6a TMRDb
TFM (kg ha! of DM) 3,135¢ 4,450b 5,715a (tillers per 100 tillers.day) 0.32b 0.24b 0.48a
MLB (kg ha' of DM) 825b  1,140ab 1,320a  EsTIph (P1/PO) 1.009a  1.001b 0.996c
Means followed by same letter in a row are not significantly differenf;eans followed by same letter in the row are not significantly
by thet test (P> 0.05). different by thet test (P> 0.05).
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modifies the relationship betwediARb andTMRb, Inthe autumn, the TPDa was similar among the different
besides the climatic constraints. heights, while in the wintepastures at 35 cm haé&Da
Stability indices below 1.0 indicate that the survivalhigher than those maintained at 25 and 15 cabl@4).
together with the appearance of tillers, is not enough Tithe highefTPDa during the summgin pastures kept at
counterbalance the mortality rate, hence the populatid® and 25 cm @ble 4), may be related to the rapid
tends to decrease. On the other hand, stability indicksvering of Marandu grass at the beginning of the
equal to 1.0 indicate a stable population of tillers, in whicexperiment to obtain the target sward heights, by the
the number of tillers hardly varies, resulting in the balardecapitation of adult tillers, which promotes breaking of
ce of the tiller population (Bahmasii al 2003). This index apical dominance and activation of axillary buds that
can indicate the persistence of a pasture, because tla@ give rise to aerial tillers.
reduction in the number of tillers usually indicates the On the other hand, the increase in TPDa during the
existence of processes of pasture degradation (Dias-Rittumn and wintem pastures kept at 35 cnefdle 4) was
Iho, 2007). Regardless of the canopy heights, even duripgpbably a result of stem elongation. Stem elongation
the winter with major climatic constraints, the ESTIb wasallows the leaves to reach the top of the canopy in search
very close to 1.0. of light, but the tiller becomes more susceptible to grazing,
Pastures maintained at 15 cm had the lowest foragdich removes the apical meristem and activates the axillary
mass (@ble 2), even with a lger number of basal tillers buds, giving rise to aerial tilleré\ccording toTaiz &
(Figure 2A). This phenomenon is known as &eiger (2004), the hormone auxin produced by the apical
compensation mechanism between size (mass/tiller) ameristem maintains the apical dominance, inhibiting the
tiller population density (Sbrisgt al, 2001, 2003; Sbrissa development of axillary buds and therefore new tillers are
& Da Silva, 2008). Size/density compensation isiot produced. When a tiller is decapitated, the apical
represented by reversible morphogenetic changes in oleminance is released and aerial tillers are produced,
dividual plants in order to optimize their LAI, to ensureensuring the maintenance of leaf area and thus the
the sustainability of the pasture canopy ang@hotosynthetic rates. This was what happened in pastures
photosynthetic efficiency (Mattheet al, 1995). Tiller lowered to 15 and 25 cm, as well as in pastures kept higher
mass decreased (P<0.01) with the increase in graziag35 cm, in diierent seasons éble 4).
intensity Hence, pastures kept high had small number of There was no interaction ¢°0.05) between height
tillers (Figure 2A), but with greater mass (0.74 g DM/tiller)and season for rates of appearance of aerial till&Rg)
while pastures under high stocking rate showed a gresatd mortality (TMRa)Also, there were no diérences
number of tillers (Figure 2A), but with lower mass (0.30 dpetween canopy heights $®.05) for both variables. The
DMttiller). However pastures kept at 25 cm had tillersTARa was higher (P<0.05) in the summer andTikkRa
with intermediate mass (0.51 g DMttiller). (P<0.05) was higher in wintecompared with those
There was interaction (P<0.01) between canopgbserved in other seasongfle 5).
height and season for population density of aerial tiller Pastures kept at 35 cm had higher (P<0.01) population
(TPDa). During the summgpastures maintained at 35density of reproductive tillers (TPDr) than those kept at
cm had lower TPDa compared with those at other heightis and 25 cm (Figure 3A). Maintaining the Marandu grass

12001 (A 1200 - (B)
1070 A
1014 A
~_ 1000 £ 1000
% 889 B é 934 AB
@)
o 810 B &
800 800 1 775B
600 600
Canopy height Seasons
o15 025 ®35 OSummer OAutumn  EWinter

Means followed by same letter are not significantly different bytttest (P> 0.05).

Figure 2. Means of population density of basal tillers (TPDb) in Marandu grass pastures as a function of the canopy heights (A)
and seasons (B).
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at higher heights allowed stem elongation because of thAeatumn. Reproductive tillers remain alive for most of the
competition for light. The stem elongation together withvinter, going into senescence and decomposition only
the low grazing frequenc¢ywhich usually occurs in when the first rains start. This season is marked by the
pastures kept higher and under continuous stockingse in temperature and humiditwhich promote high
allows these tillers, free of grazing, to reach théssue renewal and emergence of new tillers (Skinner &
reproductive stage. Shrissa (2004) also found a largdelson, 1992)A similar result was reported by Shrissa
number of reproductive tillers in Marandu grass at 40 cif2004) in Marandu grass pastures maintained between 10
high when compared with those kept at 10 cm. Thuand 40 cm high.
grazing management can be an important tool for Independent of the season, the forage accumulation
controlling the Marandu grass flowering. rates (AR) were similar among the pastures kept at
The lowest (P<0.01) TPDr was recorded in the summdifferent heights, with mean of 6kg/ha of DM.

(Figure 3B), and the peak of flowering occurred in th€omparable forage accumulation rates were reported by

Fagundest al (1999), Carvalhet al (2000), and Bortolo

et al (2001) in pastures maintained at different heights.
Table 4 Means for population density of aerial tillers in Marandurhe yse of grazing exclusion cages is probably
grass pastures for the different canopy heights and seasons responsible for the non-detection offdiences in ARs

Height (cm) at different heights, as they can cause overestimation of
Seasons 15 25 35 FAR in lower canopies and underestimation of those
Summer 144.6Aa  167.6Aa 43.4Bb kept higher (Bortolet al 2091; Molan, 2004). However
Autumn 07.0ABa 88.0ABa 194.7Aa GCrantet al (1983) and Bircham & Hodgson (1983)
Winter 39.0Bb 540Bb 151.5Aa reported that the tiller size/density compensation in plant

Means followed by same small letter in the r@md capital letter in communities SUbjECted to defoliation can make Iarge
the column are not significantly different by theéest (P> 0.05).  variations between defoliation regimes result in small
differences in the total amount of leaves produced per
Table 5 Means for rates of appearance of aerial tille/sRd) unit area. This compensation mechanism has been
and the mortality rates of aerial tillers (TMRa) in Marandu grassynfirmed in several studies with tropical grasses kept
pastures, in the different seasons of the year . . . .
under continuous stocking at different canopy heights

. Seasons (Carvalheet al 2000; Shrissat al. 2001, 2003; Sbrissa &
Variables - .
Summer Autumn Winter Da Silva, 2008).
TARa The mass of the leaf blade (MLB) was higher (P <0.05)
(tillers per 100 tillers.day)  0.085a  0.009b  0.004b for the pasture kept at 35 cm, intermediate at 25 cm and
TMRa lower at 15 cm (@ble 1). Because thé\Rs were similar

(tillers per 100 tillers.day) ~ 0.001b 0.003b 0.008a among canopies of different heights, the different MLBs
Means followed by same letter in the row are not significantifound for the pastures were the result of the grazing

different by thet test (P> 0.05). intensities.
40 1 36 A (A) 40 (B)
30 - 30 7
£ E 22A
E 20 - 5 20 - 19A
(= o
'_
7B
1 ) 10 1
0 58 0 6B
0 0
Canopy height Seasons
o015 025 m35 OSummer OAutumn  EWinter

Means followed by same letter are not significantly different bytttest (P> 0.05).

Figure 3. Means for the population density of reproductive tillers (TPDr) in Marandu grass pastures as a function of the canopy
heights (A) and seasons (B).
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Table 6 Means for total forage mass (TFM), mass of leaf blad€ QONCLUSIONS
(MLB), forage accumulation rate AR) and the percentage of
leaf blade (PLB), culm (PC) and dead material (PDM) of Marandu The morphogenetic and structural characteristics and,

grass pastures kept at three canopy heights. consequentlythe forage accumulation in Marandu grass
Summer Autumn __ Winter are strongly influenced by the seasons.

TFM (kg ha' of DM) 3,995a 4,870a  4,435a The use of high-intensity grazing, represented by the

MLB (kg ha' of DM) 1170a  1,270a  850b grazing height at 15 cm, is effective in controlling the
FAR (kg ha" of DM.day) 106.5a  65.4b 10.3c flowering in Marandu grass pastures.

Leaf blade (%) 30.1a 27.0a 19.3b
Culm (%) 30.3a 29.7a  23.2b Marandu grass pastures show great management
Dead material (%) 39.6b 43.3b 57.5a flexibility and can be kept at heights between 15 and 35

Means followed by same letter in a row are not significantly differen€m, under continuous stocking.
by thet test (P> 0.05).
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