Esophageal fistulated steers fitted with forage collection bags grazing mixed

semidesert grassland.

Cattie Diets on Semidesert Grassiand:

Nutritive Content
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Highlight: A study of chemical composition and organic
matter digestibility of cattle diets was conducted on
semidesert grassland in southern New Mexico during different
seasons. Forage quality was highest in the spring. Fall diets
were lower in digestibility, contained less crude protein and
the least estimated digestible energy. Level of protein in fall
diets was greater than requirements for dry cows but was less
than recommended levels for lactating cows or growing calves.
A stepwise regression equation showed that protein accounted
for more variation in in vitro digestibility than did other
components.

More than a million cattle graze semidesert grassland
throughout the Southwest. Ranch enterprises are vital to the
economy of this region, but cattlemen are finding it
increasingly difficult to obtain a profit from range operations.
Ranchers can remain in business only by increasing production
and efficiency. Beef production can be increased by nutritive
evaluation of cattle diets but such information is limited. This
investigation was conducted to study the nutritive value of
diets selected by cattle on semidesert rangeland.
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Experimental Procedure

Four esophageal fistulated Hereford steers were used to
sample diets from a southern New Mexico semidesert range.
Diets were sampled during 10-day periods at five different
seasons. Steers grazed study pastures 14 to 21 days prior to
collection periods for all but October collections. During each
period forage was collected from a continuously grazed

Table 1. Average chemical composition, in vitro organic matter di-
gestibility, and estimated digestible energy in cattle diets."

Year and season

1972 1973

Item Summer Fall Winter  Spring Summer
Organic matter 2
(OM) (%) 80.8>°  86.82 80.5  86.03b 87.62
Composition of
OM:

Protein (%) 12.72 7.3b 13.02 1372 11.52

Fiber (%) 5290 63.32 53.8Y  46.8°¢  52.4bc

Lignin (%) 12.03b  12.53b 13.92 7.9¢  10.5b
In vitro OM b b
digestibility (%)  59.5%  39.2¢ 48.1 63.72 489
Estimated di-
gestible energy?
(Mcal/kg) 2.8 1.4¢ 1.80 243 1.8

! Each value represents the mean of all steers over both grazipg §¥stems.

2Means on the same line with different superscripts are significantly
different (P < .05).

3 predicted according to Rittenhouse et al. (1971).
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Table 2. Average seasonal composition (%) of grasses, forbs, and shrubs
in steer diets on semidesert ranges.!

Table 3. Composition of available herbage and cattle diets during
spring and summer of 1973.

Year and season Season
1972 1973 Spring Summer

Forage class Summer  Fall Winter  Spring  Summer Item Herbage Diet Herbage Diet
Grasses 70 55 32 15 42 Organic matter
Forbs 21 33 57 11 36 (OM) (%) 86.4 86.0 89.2 87.6
Shrubs 2 6 4 69 15 Composition of OM:
Unidentified 7 6 7 5 7 Protein (%) 9.5 13.7 10.0 11.5
val t both i tems. Fiber (%) 48.2 46.8 46.8 52.4

alues represent averages over bo grazing syste ngnln (%) 9.7 7.9 10.0 105

e , In vitro OM
pa§tur§' and fr.om one of three pastures within a seasonal digestibility (%) 49.3 63.7 44.6 48.9
suitability grazing system. The two pastures were sampled on Estimated digestibl
; : stimated digestible

alternate days and forage collections were made once daily at energy! (Mcal/ke) 1.8 24 L6 1.8

daybreak after steers had been penned overnight. Steers were
hazed to preselected areas and allowed to graze freely until
about 1 kg of grazed forage was acquired. Collected forage was
spread evenly over plastic trays and dried for 24 hours at 55°C
in a forced-air oven. After drying it was ground through a
I-mm screen in a Wiley mill.

Dry matter, ash, and Kjeldahl nitrogen were determined
according to Ass. Offic. Agr. Chem. (1965) procedures. Fiber
and lignin were analyzed by acid detergent techniques (Van
Soest, 1963) while organic matter digestibility was estimated
by the method of Tilley ‘and Terry (1963). Digestible energy
values were predicted from organic matter digestibility using a
regression equation developed by Rittenhouse et al. (1971).
Details of experimental pastures and climate were reported by
Rosiere (1973) and Rosiere et al. (1975). Statistical methods
used were those described by Steel and Torrie (1960).

Results and Discussion

There were seasonal differences (P < 0.01) in nutrient
components and in vitro organic matter digestibility (Table 1).
Grazing systems had no significant effect on these factors nor
were there significant differences among diets of individual
steers (Rosiere, 1973), thus, data presented in Table 1 are
averages of all steers and both grazing systems. Digestibility of
summer diets was lower in 1973 than in 1972 even though
there were differences only in forb portions of these diets
(Table 2).

Fall diets were lower in protein and organic matter
digestibility than were those during other seasons (Table 1).
Nutrient content of fall herbage was not evaluated, but it was
noted that there was less green plant material at this season
than during any other. Lowest protein level coupled with
lowest digestibility indicated that fall was the most critical
nutritive period and that the most benefit from
supplementation would have been expected during this period.

It was impossible to determine accurately whether protein
in fall diets was adequate to meet cattle requirements because
forage intake was unknown. Review of beef cattle
requirements (National Res. Counc., 1970) showed that the
crude protein level in fall diets (7.3%) exceeds the 5.9%
recommended for dry, pregnant cows but it is lower than the
9.2% and 11.1% suggested for lactating cows and 200-kg
heifers gaining 0.5 kg per day, respectively. Protein
supplementation might have been beneficial for lactating cows
and young, growing cattle but not for dry cows. Dry cows
grazing the study pastures were unsupplemented and produced
an 88% calf crop in spring of 1973. During fall seasons, most
cattle herds on semidesert ranges contain a mixture of
lactating and dry cows as well as replacement heifers. In some
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! Predicted according to Rittenhouse et al. (1971).

cases, weaned calves are wintered on these same pastures.
Consequently, supplementation programs would vary with
individual ranches.

There were no significant differences in protein levels of
diets among seasons other than fall (Table 1). Increase in
protein content from fall to winter was due to growth of
highly palatable forbs. Herbel and Nelson (1966) found that
cattle grazed various forbs and shrubs during winter and felt
that this maintained adequate protein and carotene in diets.
Winter protein supplementation of dry, pregnant cows is
probably unnecessary on ranges where forbs are plentiful.
Winter forb growth is dependent upon adequate precipitation
and, consequently, does not always occur. Under such
conditions winter and spring may be more critical than fall.
Frequent drought may make supplementation or even
“dry-lotting” necessary in summer. Cattle diets on desert
grassland are dynamic and no fixed seasonal trend can be
established to fit all years.

Moir (1961) reported a high correlation (- = 0.98) between
digestible energy and dry matter digestibility of numerous
roughages fed to ruminants. Rittenhouse et al. (1971)
developed a regression equation to predict digestible energy
(DE) from organic matter (OM) digestibility of forage grazed
by cattle on Great Plains grasslands:

DE, Mcal/kg OM = 0.039 (%OM digestibility) - 0.10.

This equation is similar to that derived by Moir (1961), and its
application to desert grassland diets should indicate seasonal
trends in DE. Estimated DE values were highest in the spring
and lowest in the fall (Table 1). These values may be compared
to the requirements (National Res. Counc., 1970) by
converting metabolizable energy (ME) values to DE using the

Table 4. Numbers of steers required for sampling nutritive components
and in vitro organic matter digestibility within 10% of the mean with
95% confidence during each collection period.!

Year and season

1972 1973
Item Summer  Fall Winter  Spring  Summer
In vitro OM
digestibility 2 26 8 2 7
Protein 5 84 5 8 3
Fiber 3 3 10 7 1
Lignin 24 25 28 12 24

!Each value represents an average of the number of steers required
under both grazing systems.
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NRC conversion:
DE in Mcal/kg = ME in Mcal/kg X 1.22

This gives a DE level for lactating cows of 2.5 Mcal/kg and
that for dry, pregnant cows of 2.2 Mcal/kg. Estimated DE level

th 1079 ~alfl wa Atia r Aexs
in the 1972 summer dict (2 2 }v’{\,al//}\g) was auCLiuate for dL_y

cows but not for those lactating, while spring, 1973, diets (2.4
Mcal/kg) approached adequacy for lactating cows. Winter and
summer diets for 1973 had estimated DE values (1.8 Mcal/kg
for both) which were below recommended levels for dry cows.
These data point out that DE levels of cattle diets on
semidesert ranges may often be marginal or below required
levels for desired production.

Nutrient content of available herbage during spring and
summer of 1973 was compared to diets during these seasons
(Table 3). Herbage samples had the same species composition
as range standing crop (Rosiere et al., 1975). Steers selected
forage that was 14.4% and 4.3% more digestible than spring
Compared
Compared

summer hprhagp

anQ Sulliiiicl

herbage, spring diets contained 4.2% more protein, 1.4% less
fiber and 1.8% less lignin. Summer diets contained 1.5% more
protein but 5.6% more fiber and 0.5% more lignin than
available herbage. Steers were not able to select as nutritious a
diet in relation to herbage in summer as in spring. This was
attributed to drought, reduced vegetational variety, and
advanced maturity.

A regression equation (r* = 0.86) was developed for
predicting in vitro organic matter digestibility from various
chemical constituents:

Y=5230+2.15%x, - 1.16 x, + 1.00 x3 - 0.52 x4

where x; = protein, x, = lignin, x5 = ash and x4 = fiber.

Protein was more closely correlated in vitro digestibility (r=:
0.75) than were other components. Brown et al. (1968)
reported a correlation of r = 0.92 between protein and
digestible dry matter in grass hays. Consumption of large
quantities of browse and weathered grass was possibly
responsible for our weaker association between protein
content and organic matter digestibility compared to that
obtained by Brown et al. (1968). Rao et al. (1973) studied
cattle diets on tallgrass prairie and developed similar regression
equations for predicting in vitro digestibility. They found that
digestibility was most closely correlated to crude protein and
fiber. The correlation between lignin content and digestibility
of steer diets in the present study was r = ~0.59. Lignin
determinations were considerably more tedious and
time-consuming than nitrogen analyses, thus as a single
indicator for nutritive value of steer diets, protein was
preferred over lignin.

The number of steers required to estimate nutrient
composition and digestibility of forage within 10% of the
mean with 95% confidence varied from one to 84 (Table 4). A
maximum of 10 steers would have been sufficient to sample
organic matter digestibility, protein, and fiber if the fall season
was disregarded. Greatest steer requirements were in the fall,
when an individual steer selected a diet considerably higher in
protein than those selected by other steers (Rosiere, 1973).
Requirements for sampling fall diets might have been less if a
longer grazing period had preceded fall collections. Larger
numbers of steers were required to estimate lignin than other
components. Wallace et al. (1972) found that lignin content of
forage was not significantly affected by salivary
contamination. Thus, it seemed likely that variation in lignin
occurred naturally within forage or resulted from laboratory

respectively. to available
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techniques. Obioha et al. (1970) found that more animals
and/or sampling days were required to measure forage lignin
content with the same degree of precision as nitrogen. Wallace
and Van Dyne (1970) reported that more cattle were required
to adequately sample fecal lignin than fecal nitrogen. From
results shown in Table 4, it was concluded that six to eight
steers should be used when sampling nutritive value of cattle
diets on semidesert rangeland. Similar numbers of cattle were
necessary to sample diets on tallgrass and midgrass pastures
(Obioha et al., 1970) and sandhill range (Wallace and Van
Dyne, 1970).

Conclusions

Nutrient content of forage selected by cattle from desert
grassland varies widely among different seasons and probably
among the same season in different years. As such, definite
supplementation schedules would be difficult to establish and
restricted in application. The value of generalized

recommendations for supplemental feeding on semidesert

rangeland is also limited by variation in kinds and classes of
cattle forming individual herds. Protein content of fall and
winter diets may be inadequate for maintenance of lactating
cows grazing depleted pastures with limited growth of forbs.
There are indications that energy concentrations of diets may
be more critical than protein, especially during winter or
summer drought. Protein is superior to lignin as an indicator of
nutritive value when evaluating forage from this type of
rangeland.
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