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Abstract:

This study aimed to determine the effect of the type and intensity of utilization of
buffelgrass grown under natural rainfall or irrigation conditions on the production and
nutritional value of the dry matter. Sixteen plots (64 m? each) were grazed by Charolais
cattle to obtain a utilization intensity of 50 % (GR 50) or 75 % (GR 75). Eight plots (40
m? each) were hand-cut up to 50 % (CU 50). The annual forage harvest was higher
(P<0.05) for GR 50 than for CU 50 (1,491 vs 954 kg DM/ha). No differences (P>0.05)
were found in dry matter production per hectare between GR 50 and GR 75 (1,707 vs
1,491 kg DM/ha). Irrigation increased dry matter production by 22 % (P<0.05) compared
to rainfed conditions (1,524 vs 1,245 kg DM/ha). There were no differences (P>0.05) due
to the type and intensity of utilization in the content of CP, NDF, and ADF; however,
ADF increased (P<0.05) in irrigated plots. In the same way, the in vitro digestibility of
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DM was higher (P<0.05) in CU 50 than in grazing plots GR 50 and G75 (55.7, 53.0, and
52.7 %). Finally, it can be conclude that buffelgrass production increased with grazing,
but the IVDDM was better in hand-cut forage.
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Introduction

For livestock farmers, the rational use of forage resources is of great importance; one of
the grass species that prevails is buffelgrass (Cenchrus ciliaris L); this grass is widely
grown in tropical and subtropical areas around the world due to its high tolerance to
drought and the ability to withstand intensive grazing®. Its development in the semi-arid
Northeast of Mexico intensified and reached, after its introduction in the fifties of the
twentieth century, at least 500,000 ha in the state of Nuevo Le6n®.

During grazing, forage is not uniformly removed from all stems, as is the case with that
harvested by mechanical cutting®. In addition, animals produce indirect effects such as
soil compaction and recycling of nutrients from manure and urine®. On the other hand,
the cutting intensity can generate differences in photosynthetic activity, influencing
biomass production®. The determination of the optimal amount of residual forage is of
fundamental importance to establish the limits of grazing, taking care that the plant retains
enough forage for adequate production and storage of reserves for the next regrowth; the
production of forages also depends largely on the water that is stored in the soil and
reaches it through rain or irrigation. In the same way, by intensifying grazing, stem
reforestation is promoted, and the highest values can occur with a medium and high
grazing intensity®. This work aimed to evaluate the effect of different grazing, cutting,
and irrigation conditions on the production and nutritional value of buffelgrass.

Material and methods

The work was carried out in the Experimental Field of the Faculty of Agronomy of the
Autonomous University of Nuevo Ledn (FAUNL, for its acronym in Spanish), located at
25° 52" N and 100° 03" W, and with an altitude above sea level of 393 m. The reports of
the last 10 yr from the FAUANL meteorological station indicate that the average
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temperature for September (the date of the start of the experiment) is slightly higher than
that of the present work (26.3 °C). The average for January, in which the lowest
temperatures were recorded, was 14.1 °C, and the maximum monthly average
corresponds to June with 29.4 °C.

The total rainfall during this work was 386 mm. For the last 10 yr, the station recorded
an average rainfall of 355 mm, 8 % lower than that recorded in this work. The soils are
calcareous, and the texture is sandy loam to clay loam.

The experiment was conducted over 10 months distributed over two calendar years
(September to July); by virtue of the above, there are three records: the first in the autumn
of the first year (A1Y) and the second and third in the summer (S2Y) and autumn of the
second year (A2Y). Out of 24 plots, half were irrigated (1), and the other half were used
under rainfed conditions (R). Of the 12 plots used under rainfed conditions, four received
moderate grazing at 50 % utilization (GR 50), another four plots received intense grazing
at 75 % utilization (GR 75), and the remaining four received moderate cutting at 50 %
utilization (CU 50); in all cases the grazing was continuous. The grazing plots had 8 x 8
m (64 m?) dimensions, while the cutting plots measured 8 x 5 m (40 m?). The 12 irrigated
plots were assigned to the previous treatments but with the application of 70 mm of
irrigation water per m? on two dates: first at the beginning of autumn and second at the
beginning of spring.

Grazing intensity at 50 % utilization of available forage was achieved using two animals
of the Charolais breed; the animals were two-year-old males weighing approximately 400
kg. Three animals with similar characteristics were used for grazing at 75 % utilization
of the available dry matter. The cutting at 50 % utilization was done manually at the same
time as the grazing of the plots. A first cut was made to standardize the plots (FC), and
the treatments were applied two months later (autumn cut of the first year; AlY),
subsequently (5 months later) a cut was made in summer (S2Y), and finally, another in
autumn of the second year (5 months later, A2Y).

To determine the dry matter per hectare (DM/ha) of forage available before each use
(Pre), the amount of forage was recorded in each plot in two areas of one square meter
taken randomly by cutting the grass at ground level to weigh it immediately. After cutting
or grazing, the data corresponding to after cutting or grazing (Post) were recorded.

The dried samples were ground in a Willey mill with a 2 mm sieve and stored at room
temperature for chemical analysis. The amount of dry matter of forage in each
experimental plot before (Pre) and after (Post) use (cutting or grazing) was determined
by weighing a representative sample of the cut forage and drying it in an oven at 62 °C
for 48 h. Forage production was calculated as the difference between the quantity
recorded after each use (post) and before (pre) the next. The utilization intensity was
calculated by dividing the amount of forage recorded after (post) each use and before

(pre) it.
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The grass samples from the cutting and grazing plots were analyzed to determine their
contents of dry matter, ash(), and crude protein (CP) by the Kjeldahl method®. The
contents of neutral detergent fiber (NDF) and acid detergent fiber (ADF) and in vitro
digestibility of dry matter (IVDDM) were also analyzed®'?,

During the 10 months of the experiment, soil moisture content was determined biweekly.
To do this, a site from each plot was randomly selected, and a soil sample was extracted
at a depth of 30 cm with the help of an auger. The samples obtained were placed in glass
jars, weighed on a scale, and taken to an oven at 100 °C for 48 h; then, they were weighed
to calculate the content and gravimetric moisture®?,

. ) ) Wetsoilmass — drysoilmass
Gravimetric moisture (%) = - x100
drysoilmass

The results obtained were analyzed under a split-block design; this arrangement is used
when evaluating two factors, and both can be assessed more easily in large plots. The
SPSS program was used®?. The effect of the type of utilization (cutting and grazing), the
intensities of utilization (50 and 75 % utilization), and moisture levels (irrigation and
rainfed) on the production of dry matter and nutritional value of buffelgrass was
evaluated. For each treatment, four replications were performed. The statistical model
used was:

Yijk=p + Bi + Lj t Eij(a) + Hk + Eik(b) + (LH)jk + Eijk(c)

Yijk is the observation of the type or intensity j at the level k of moisture in block i;
 is the overall true mean;

Bi is the effect of block i, i=1,2r;

Lj is the effect of the level j of type or intensity, j= 1,2 a;

Eij(a) is the experimental error of the ij-th plot for the types or intensities;

HKk is the effect of the moisture level k, k= 1,2 b;

Eik(b) is the experimental error of the ik-th plot for moisture levels;

LHjk is the effect of the interaction of the type or intensity j and the moisture k;
Eijk(c) is the experimental error of the ijk-th subplot.

Results

Table 1 presents the data before the assignment of each treatment, the amount of forage
used in the first treatment (FC), and its residue. What was initially planned as GR 50, CU
50, and GR 75 resulted in the use of FC in actual utilization rates of 57 % for moderate
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grazing, 54 % for moderate cutting, and 71 % (69 % under rainfed conditions and 73 %

under irrigation) for intense grazing (£<0.05).

Table 1: Available, residual, and used forage, and intensity of utilizations of the plots
assigned to each treatment prior to the start of the experiment (kg DM/ha)

Available Residual Used forage % Utilization
Factor
forage forage
GR 50 4,167° 1,805% 2,3622 57P
CU 50 3,8922 1,792% 2,100? 54P
GR 75 3,9742 1,1722 2,8022 712

GR 50= moderate grazing at 50 % utilization; CU 50= moderate cutting at 50 % utilization; GR 75=
intensive grazing at 75 % utilization.
3 Different letters in the same column indicate significant differences (P<0.05).

Table 2 shows the data on available, residual, and used forage for the three periods into
which the experiment was divided: autumn of the first year, summer of the second year,
and autumn of the second year. The forage available for use in A1Y was similar (P>0.05)
for the plots assigned to the different treatments; the amount of residual forage was
different (P<0.05) for GR 50, CU 50, and GR 75.

Table 2: Available, residual, and used forage, and intensity of utilization according to

type and intensity of utilization (kg DM/ha)

Available forage Residual forage Used forage %
Factor Utilization
Autumn of the first year=AlY
GR50 2365% 8228 15432 642
CU50 1809 509" 13007 722
GR75 1842° 5570 1285° 70°
Second and third cut in summer= S2Y
GR50 31472 1397.5% 1749.5° 56"
CU5S0 2425% 10772 13482 56°
GR 75 28717 737.52 2134.52 742
Autumn of the second year= A2Y
GR50 35817 16632 19192 542
CU50 2895% 14762 14192 492
GR 75 3636° 12942 23432 65?

GR 50= moderate grazing at 50 % utilization; CU 50= moderate cutting at 50 % utilization; GR 75=
intensive grazing at 75 % utilization.
® Different letters in the same column indicate significant differences (P<0.05).

For the use in S2Y, what was initially planned as GR 50, CU 50, and GR 75 resulted in
actual utilization rates of 56 % for moderate grazing, 56 % for moderate cutting, and
74 % for intense grazing (P<0.05). For A2Y utilization, the amounts of forage available
before (Pre) utilization were similar (P>0.05) for GR 50 and GR 75, and CU 50. For that
same season, what was initially planned as GR 50, CU 50, and GR 75 resulted in actual

606



Rev Mex Cienc Pecu 2024;15(3):602-615

utilization rates of 54 % for moderate grazing, 49 % for moderate cutting, and 65 % for
intense grazing (P>0.05).

On average, for the 10 months of the experiment, what was initially planned as GR 50,
CU 50, and GR 75 resulted in actual utilization rates of 57 % for moderate grazing, 58 %
for moderate cutting, and 70 % for intense grazing.

Forage production in the period between the first cut (FC) and the autumn of the first year
(A1Y), between ALY and the summer of the second year (S2Y), and finally, between
S2Y and the autumn of the second year (A2Y), for each of the six treatments established
is shown in Table 3.

Table 3: Buffelgrass production by type and intensity of utilization (kg DM/ha)

Factor FC-AlY A1Y-S2Y S2Y-A2Y Total
GR 50 5592 1,6042 2,1842 43472
CU 50 18P 1,28072 1,8182 3,115°
GR 75 6702 1,5872 2,8992 5,1552

GR 50= moderate grazing at 50 % utilization; CU 50= moderate cutting at 50 % utilization; GR 75=
intensive grazing at 75 % utilization.
a Different letters in the same column indicate significant differences (P<0.05).

The forage production recorded according to the type of utilization (moderate cutting or
grazing) between FC and ALlY (2 mo) was minimal, as there was a decrease in soil
temperature and moisture due to an absence of precipitation. In the period between ALY
and S2Y and between S2Y and A2Y, forage production under the two types and
intensities of grazing was similar (P>0.05).

For the three seasons of utilization, plots used in moderate grazing (GR 50) produced, on
average, 26 % more forage (P<0.05) than CU 50. Likewise, the total forage produced in
more intensive grazing (75 %) was 16 % higher (P>0.05) than that produced in moderate
grazing (50 %).

Table 4 shows the values of forage production under irrigation and rainfed conditions. In
the FC-A1Y period (2 months), there was a higher forage production (P<0.05) in the
irrigated plots compared to the rainfed plots (890 vs -59 kg DM/ha). This can be explained
by the fact that even with a drop in temperature in the autumn months (average values of
13 °C were recorded for November), soil moisture increased considerably in irrigated
plots (soil moisture values were 23 % in irrigated plots, compared to values of 13 % in
rainfed plots).
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Table 4: Buffelgrass production according to moisture level (kg DM/ha)

Factor FC-ALY A1Y-S2Y S2Y-A2Y Total
Irrigation 890° 15147 22722 4676
Rainfed -59P 14667 2328° 3735°

3 Different letters in the same column indicate significant differences (P<0.05).

The effect of irrigation was mainly seen in the period from FC (first cut to standardize the
plots) to ALY and the total for the entire period (Table 4). For Al'Y-S2Y and S2Y-A2Y,
dry matter production both under irrigation and rainfed conditions was similar. The total
rainfall for the 10 mo was 386 mm; the highest levels occurred in week 4 of October of
AL1Y with 55 mm and between May and June of the second year, just before the cut of
the S2V, with rainfall that varied between 16 and 116 mm. The presence of rainfall at that
year’s season equaled these two markers. In total, for the three periods in the study years,
21 % more forage (P<0.05) was produced due to irrigation than in the rainfed plots.

The interaction of the factors indicated that the highest total forage production (10 mo
duration in two calendar years) corresponded to the most intense grazing that received
irrigation, with 5,585 kg DM/ha; 50 % grazing with irrigation produced 4,896 kg, and
intense grazing under rainfed conditions produced 4,622 kg. The lowest forage
productions were recorded in rainfed and irrigated moderate cutting, with 2,788 and 3,444
kg, respectively. There were no statistical differences for the interaction of the factors.

Table 5 presents the average nutritional values of buffelgrass before and after grazing in
each of the established treatments. It includes both rainfed and irrigated treatments.

Table 5: Average values for the entire experiment of crude protein CP, neutral NDF
and acid detergent fiber ADF, and in vitro digestibility of dry matter IVDDM of
buffelgrass according to the type and intensity of utilization and moisture level
Factor Moisture CP NDF ADF IVDDM

level

Pre Post Pre Post Pre Post Pre Post
GR 50 Rainfed 6.7 6.6 743 796 438 460 534 499
GR 50 Irrigation 6.7 6.4 777 785 46.2 477 526 485
CU50 Rainfed 6.8 5.9 756 771 439 453 560 522
CUS50 Irrigation 6.7 6.5 76.9 76.0 453 475 549 491
GR 75 Rainfed 7.4 5.4 739 792 437 461 53.0 50.6

GR75 Irrigation 6.8 6.5 737 785 453 471 525 46.6
GR 50= moderate grazing at 50 % utilization; CU 50= moderate cutting at 50 % utilization; GR 75=
intensive grazing at 75 % utilization
(P>0.05).

No significant differences were recorded for CP either before or after grazing at any
season of the year. The difference in CP in irrigated plots compared to rainfed meadows
was insignificant. The NDF content of forage produced in rainfed and irrigated plots was
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higher after use than before use for all periods of the experiment (Table 5). On the other
hand, the NDF content for forage in GR 50, CU 50, and GR 75 was higher after each use
(post) compared to the values found before (pre) use in all study periods. After use, the
grass NDF content in the cut plots was lower than in the grazed plots. The highest value
for NDF was recorded in GR 50 after use in rainfed meadows in S1Y, with 80.9 %. The
lowest NDF values were recorded in GR 75 before use in ALY and A2Y, with 73.7 %.

For the three seasons of the year and on average for the entire study period, the content
of NDF before use was lower than that recorded after use for the types and intensities of
utilization. The proportion of stems is higher than that of leaves after the plants are grazed
or cut.

For NDF, it is highlighted that, in the autumn of the second year of study (data not shown),
the NDF content in the grass before its use was similar (P>0.05) for GR 50, CU 50, and
GR 75, with 75.6, 75, and 74.9 %, respectively. After use, CU 50 recorded lower values
of NDF (P<0.05) than those of GR 50 and GR 75 (76.5, 79.1, and 78.8 %, respectively).

The grass ADF content in GR 50, CU 50, and GR 75 plots was lower before than after
use, both for irrigation and rainfed conditions, at all seasons of the two years of study;
however, there were no statistical differences. In general, before use, the average ADF
content of rainfed plots was 43.8 %, and that of irrigated plots was 45.6 % (P<0.05). After
use, the average ADF content under rainfed conditions was 45.8, and under irrigation, it
was 47.4 (P<0.05). The highest value for ADF was recorded in CU 50 plots subjected to
irrigation after use in AL1Y, with 49.5; on the other hand, the minimum value was recorded
in GR 75 in rainfed plots in A2Y, with 42.2.

The buffelgrass ash content before and after each use, in each of the three periods of the
experiment and on average, was similar (P>0.05) for type and intensity of utilization and
moisture level.

In general, the IVDDM recorded lower values before than after use. Before the autumn
use, there were higher values (P<0.05) of IVDDM for GR 50 (59.3 %) and CU 50
(60.3 %) compared to GR 75 (56.4 %). Before use in the autumn of 2000, IVDDM values
of CU 50 were higher (P<0.05) than those recorded for GR 50 and GR 75 (53, 50.2, and
50.2 %, respectively). After use, the values were higher (P<0.05) for GR 50 (48.8 %) and
for GR 75 (47.4 %) compared to CU 50 (45.9 %). Before use, the average IVDDM of
buffelgrass was higher (P<0.05) in CU 50 (55.7 %) than the values of GR 50 (53 %) and
GR 75 (52.7 %). After use, the average IVDDM was 50.6 % for CU 50, 49.2 % for GR
50, and 48.6 % for GR 75 (P>0.05).

In ALY, 56.7 % of IVDDM was recorded in rainfed plots after moderate cutting, while
irrigated plots registered 52.0 % (P<0.05). At the same intensity of utilization and after
it, in S2V, the rainfed plots recorded 52.4, while irrigated plots recorded 42.4 (P<0.05).
Before use, the average IVDDM was higher (P<0.05) in CU 50 (55.5 %) compared to GR
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50 (53 %). After use, there was no statistical difference in rainfed plots compared to
irrigated plots. In ALY, the highest value for IVDDM was recorded before use in CU 50
and in rainfed plots, with 61.0; in contrast, in S2Y, the lowest value was recorded after
use in GR 75 and in irrigated plots, with 42.4 %.

Discussion

In the present study, plots subjected to moderate grazing produced 35 % more dry matter
than plots subjected to cutting. When grazing, cattle tend to be more selective in choosing
the consumed parts of the plant, improving the renewal of the grasses and their
palatability; on the other hand, the forage harvested by mechanical cutting is more
uniform®. Animals trample, move seeds and minerals, and select when and how they eat;
likewise, the populations of nitrogen-fixing bacteria may be in greater quantity in grazed
meadows than in cut meadows®®.

The selective consumption of certain plants depends on external and intrinsic factors of
the animal that modulate the consumption behavior. The factors affecting consumption
behavior and selectivity are those of the animal, social factors, and environmental
factors!¥), Compared to cut plants, higher production of grazed plants may be due to
greater photosynthetic activity caused by a higher incidence of light and microclimate
changes resulting from different cutting heights in grazed plants. In cutting, its uniformity
means that lower parts of the plant are left without photosynthesis, as light does not
penetrate®.

Intensive cutting or grazing affects the production of new shoots either by the elimination
of organic reserves or non-structural carbohydrates located in the stems and crowns or by
lack of leaf area for the resumption of photosynthesis®®. In the same way, a higher forage
production in grazed plots can also be explained by a greater exchange of CO2 as a result
of greater light penetration and a warmer microclimate near the soil surface®. Increasing
grazing intensity promotes stem reforestation, and the highest values were recorded at
medium and high grazing intensity®.

Large herbivores affect plants by removing biomass, but also due to indirect effects on
soil microorganism communities; grazing causes a decrease in vegetation cover, a
reduction in organic matter, and with it, changes in the soil microbiome; this produces a
reduction of nutrients, mainly phosphorus and nitrogen®”. One of the alternatives to
increase the concentration of nitrogen is the application of manure; in a study that
evaluated the effect of pig manure on the yield of Cenchrus americanus, they reported no
differences in growth between fertilized and unfertilized forage, but they did report a
protein increase in the fertilized forage in addition to higher concentrations of nitrogen in
the soil®®.
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In the case of cattle, the amount of manure excreted per animal unit can be 5 to 6 t of
fresh matter per hectare when using rotational grazing. However, trampling influences
the soil, which could increase its bulk density (compacting it), decreasing its aeration and,
therefore, decreasing soil moisture retention®®. In the present study, buffelgrass produced
62 % more forage when used under grazing than cutting (2,750 vs 1,700 kg DM/ha). A
little further north, in Pennsylvania, the Trailblazer species produced only 8 % more when
grazing it compared to two cuts per year; however, the Cave-in-Rock and Shawnee
species produced more forage by cutting them two and three times per year compared to
grazing®?.

On the other hand, when studying the influence of grazing on soil characteristics, it was
found that rotational grazing positively influenced physical characteristics by not
increasing bulk density values, keeping penetration resistance values low, increasing
porosity, and producing a lower average pore radius size compared to continuous grazing.
These characteristics would also be positively affected in mechanical cutting®®. In this
study, more intense grazing (GR 75) recorded a 16 % increase in dry matter compared to
less intense grazing. When cutting buffelgrass in a greenhouse at 4, 8, 12, and 16 cm,
respectively, it was found that it produces the highest forage yield when cut twice a week
at 8 cm. Plants harvested at 12 and 16 cm caused a greater increase in the accumulation
of dead material®?,

In Cenchrus ciliaris and Chloris gayana, cutting significantly increased the crude protein
content and the digestibility of the organic matter; in contrast, the ash and lignin contents
decreased by increasing the cutting frequencies®. In the present study, due to irrigation,
31 % more forage (P<0.05) was produced than in rainfed plots (1,558 vs 1,245 kg
DM/ha). By using a sprinkler irrigation system at different percentages of evo
transpiration, a maximum of 28 t/ha of dry matter were reported in 12 cuts per year®®.
The results suggest that forage quality depends on various factors such as species, soil,
season of the year, temperature, water availability, and solar radiation, among others. In
livestock production, low forage quality may be associated with low forage consumption
and low livestock behavior. Ideal pasture management is achieved when the quality and
quantity available to the animals is maximized.

As for nutritional quality, the first aspect to determine is the effect of grazing intensity.
In the present study, there was no statistical difference in CP, NDF, ADF, and IVDDM;
however, more intense grazing was recorded in rainfed pastures, 10 % more CP (7.4 vs
6.7 %). In Dactylis glomerata L., under two grazing intensities (severe: 3 to 5 cm and
light: 6 to 8 cm residual forage height), there were similar values of protein and
digestibility. A significant effect was only observed during autumn (P<0.05), with severe
grazing showing the highest IVDDM (64 vs 56 %)@,

Minerals are a key element for plant growth in addition to being essential for animal

feeding; in Cenchrus purpureus, it was reported that the total contents of ash, magnesium,
and phosphorus were variable, contrary to nitrogen, which decreased with regrowth;
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however, the magnesium and phosphorus contents were below what was required for
plant growth®®. On the other hand, in Trifolium repens under intense grazing, there was
an increase in protein in forage (17.4 %) compared to that produced in plots subjected to
moderate grazing (14.9 %); in contrast, no differences were found in ADF content when
it was subjected to moderate or intense grazing (26.2 and 25.6 %, respectively)@?,

In the present study, there was no difference in nutritional quality when the type of
utilization (cutting or grazing) was compared. There was an increase in CP of plots
already grazed compared to those already cut and when these were not irrigated (6.6 vs
5.9 %). Similar values of CP and NDF digestibility of trailblazer grass subjected to cutting
or grazing were reported. The authors only reported differences in both cutting and
grazing for NDF. In this regard, the biggest changes in both yield and nutritional quality
are due to the climate and crop management®?,

An increase in soil moisture due to rain or irrigation directly impacts the fiber content
and, therefore, the digestibility of forages. In Stipa grandis P. Smirn. and Leymus
chinensis (Trin.) Tzvel., from Mongolia, an increase of 0.1 g kg in the digestibility of
cellulose from organic matter was reported for every 50 mm increase in precipitation and
a decrease of 0.1 g kg™ of NDF®®, In the present work, the NDF content was higher
(P>0.05) in rainfed plots compared to irrigated plots.

Regarding grazing intensity, they only observed a significant effect during autumn
(P<0.05), with severe grazing recording the highest IVDDM (64 vs 56 %). This can be
attributed to the higher proportion of green leaves and a lower percentage of dead material
present in the most severe grazing®. In the present work, the digestibility values were
practically the same in the two grazing intensities. In a study conducted by Ordaz-
Contreras et al®® with King grass (Pennisetum purpureum Schumach), a decrease in
protein was reported as the cutting interval increased. Finally, the height of the cut did
not affect the percentages of ash, NDF, and ADF in Guinea [Megathyrsus maximus
(Jagc.)], Tanzania, and Mombasa pastures®@?,

Conclusions and implications

It can be concluded that a grazing intensity of 70 % exercised for two years did not affect
the productivity of buffelgrass compared to that recorded with an intensity of 57 %. The
nutritional values of buffelgrass subjected to these two grazing intensities were similar.
There was a higher forage production when buffelgrass was used for moderate grazing
compared to moderate cutting. Plots subjected to moderate cutting registered higher
values for IVDDM than those obtained with moderate grazing. In the cumulative for the
two years of study, irrigation produced more forage (22 %) than non-irrigated meadows.
When grazing was compared at different intensities of utilization, more intense grazing
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produced 14 % more forage than moderate grazing, with no significant differences
between the two.
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