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ABSTRACT

Bifistulated wethers (escphagzeal and rumen) were used to col-
lect samples of the diet while grazing shortgrass native range.
Ihe esophageal and rumen grab samples were different botanically,
There were fewer forbs and more grasses found in rumen samples.
The nitrogen content of rumen samples was higher than that ol e-
sophageal samples. Rumen samples were lower in in witro dry mat-
ter digestibility than csophageal samples. BRumen grab samples
cannot be cxpected to yield guanticative betanical information on
grazing animals diet or on nitrogen content and dry matter digest-

ibility.



The accurate determination of the chemical and hatanical composition
0t the dict of grazing animals is essential for proper evaluation and
mandgemenl of grazing lands., Many workers have examined the stomach con-
tents ol foraging animals co determine what Lhe animals zre eating (for
revivw see Martin and Korschgen, 1463}, 1o recent years the esophageal
tistula has been used to obtain diet samples ol grazing domestic livestook
(lor review sepe Van Dyne and Torell, lY84). Esophageal fistulated animals
musl by managed caretully and must be easily caught and handled for suc-
cessful sample collection.  This tecihmigue does not lend (tsell well Lo
wild perhivores where close management 1s not usually possible.

The purpose ol Lhis study was to compare the botanical and chemical
coppesition of the diet of shecep as determined from Fumen or esophageal
samples obrained Lrom grazing sheep.

Frocedure

The stucy dares was @ native range located approximately 4 ko west

of Laramie, Wycming. The wegetation was composed mainly of blue prama

(Boulelova gpracilis) with nacive midgrasses such as western wheatgrass

fagropyron smithii), Sandbery bluegrass (Poa secunda), prairvic junegrass

{Bulerta cristata) and sedpes (Carex spp) . There were also some intra-

ducaed grasses consisting ol cvrested wheatgrass (Agropyrvon cristatum) and

smanch broame {(Bromus (nermis). The farbs preosent werve vetches (Astracalus
ot rhlheta ) = Dl el 1

souriensis and scriatis), Foorhill bladderpod (Lesquerella ludoviciana),

wwtia Clas (Linum lewissi) and scarlet globemallow (Sphasralceea coccineal.

The shrub species were a miner cvomponent and were {ringed sapewort (Art-

emisia Lrivida), rabbitbrushes (Chrvscthamnus nauseosus and visciditlorus)

il winter fat {(Eurotia lapata)(Table 1),



Two bifistulated wethers (esophageal and rumen) were placed on a two
hectare pasture in May and allowed Lo adjust to the area for two weeks.
Rumen and esophageal samples were collected weekly from June 7 through
Aupust 22, 19n8. For collections the animals were caught and the esoph-
ageal plugs removed. A bag was placed arcund the neck and the animals
allowed Lo graze lor approximately one hour. Then the animals were caught
and the esophageal bhags removed., The rumen tistula plugs were removed
and rumen contents sampled by obtaining ingesta from the top layer of
rumen conbtents., A total ol 18 esophageal and rumen samples were vbtained.
ne samples were transporced to the laboralory where thev were rinsed
with vald water and lrozen.

Botanlcal analyses were sccomplished by thawing the samples and
spreading them evenly over a 28 x 28 em. tray. The tray was placed on a
per board and a systemalic point method fellowed for locating plant irag-

P

ments fo be ldentilied. The analyscs were similar to that desceibed by
Van Dyrne amd Heady {1965).

The esophageal and rumen samples were dried at 60YC, ground through
4 4l pesh screen and the dipescibility estimated by an in witro artiti-
cial rumen procedure (Tilley and Tervy, 1963). The nitrogen in the sam-
ples was determined by the AQAC Kjeldahl procedure (1960},

Statistical analvses were by a paired t-test. Prebahilities of

'I_'.\

A

A5 wore accepted as sigonilicant.
Hesulrcs and Discussion
number of poinls per sample
e number of poinls necessary to cstimate the botanical composilion
b Bhie diel has been examined by several investigators, lLespervance ef al,

L Lebil) road ol points, Harker el al . {l964) read 400 microscopic poincs



per sample, and Van Dyne and Heady (1963} read 200 points. Galt et s1.
{ 1962) indicated that 400 points were inadequate for estimating the com-
posicion of the diet samples at the 5% confidence level. They i{llustrat-
gl that Lhe dccuracy of the estimation of the sample mean increased with
increased sample intensity, but that the improvement was gradual.

In Lthis study 200 points were identified in the esophageal samples.
e ticse 100 points were vecarded and then the tray was rolaled 40" and
i osecond 100 points recorded. The agreement between the first and scecond
Lot points was very good (Table 1), There were no signiticant (P2>.035)
ditlerences In the propartion af plancts identitied when the Lwo groups
were compared, Conseguently, the botanical composition ol the rumen sam-
ples was estimared with the tdencitication of LOO points.

csophageal ws, rumen samples: botaniecal dara

Humen and esuphagesl samplies are shown in Table 2. Rumen samples
Wad a significantly nigher proportion of grass species than esophageal
samples. Six of the 11 individual grass opgules Were present in higher
propoviions in the rumen samples. Conversely there was a significantly
lower propertion ob Lercbs and shrubs present in rumen samples. The botan-
iral composition of rumen grab samples was different from esophageal szam-
ples. This could be due to 4 ditferential rate of rumen digestlion ol
ditferent species of plants. It is also possible that a layering oi rumen
contents occurred whereby grass species were more likely to fleat to the
top in the fumen than shrubs or forbs. 1f the esophageal sample can be
congidered as the standard of comparison, it must be concluded that sampl-
neg wia a vumen bislula grab sample from top of the rumen will lead Lo

rronviens resulbs in the proportion ob botanical species Tound in the



& seasenal rrend was exbibited when the proportion aof grass species
was graphed relative to time of sampling (Fig. l). There was a wide Jdif-
feronce in the proportion of prass species ftound in rumen versus esoph-
ageal samples for the first three sampling dates. Subseguent to this
time there was relarively litele difference in the proportion of grasses
found hy the two sampling methods.

The ovpposite trend was found relative to the proportion of forb spe-
cies in rumen and esophageal samples. For the Eirst three sampling dates,
tocbs made up a much greater proportion of the esophageal sample chan of
the rumen sample (Fig. 2). The shrubs made up a minor proportion of the
diel by both sampling methods but cended to be higher in escphageal tnan
in rumen samples especially carly in the grazing period (Fig. 13).

Nuring the ecarly patrt of Lhe grazing scaszon forbs were in a green
Srowing stage. At this time they would be expected to have the highest
digescibility and supposedly the most vaptd rate of digestibiltey. The
prefierential rumen digestion of Lorbs relalive Lo grass would mace rumen
samples higher in proportion uf grasses Lhan esophagéal samples which
lad not heen subjected to rumen digestcion.

be rumen sampling technigue does note the presence or shbsence of
plant species 1n ruminanl diets, but cannot be used Lo express quantica-
tive relationships ameong plant species grazed where considerahle variery
is possible in the dier,

esophagedl vs. rumen samples: chemical data.

[he citrogen content ol esophageal samples was less than romen sam-

ples for all but the earliest sampling date (Fig. 4). This would he ex-

pected sipee the contribution of rumen microflora and micrabial activity

would toend to compensate for deciining nittogen in the diet as the graging



season progressed. There was a steady decline in the nitrogen content
ot esophageal samples, reflecling the changing botanical composition of
the diet as well as a change in the nitrogen content of the plants eaten
with advancing maturity. The shift towards more grass species in the
diet (Fig., L) and the move mature plants eaten would rvesult in lower pi-
trogen value. The decline in nitrogen was nol so pronounced with the
runmen sample.  This was probably due to the contribution of rumen micro-
tlova ta the toral nitrogen tound in rumen samples.

esophageal vs, rumen samples: digestibility.

Ihe esophageal samples were higher in in vitro digestibility than
fumen samples (Fig. 3).  lhere was & tendency tor esophageal samples to
flave a constant digestibility throughout the grazing season. This illus-
trales Lhe ability of sheep grazing mixed wvegetation Lo seleoct plant spe-
cles which were digestible.  The animal apparently selected plant pur-
Lions which were highly digestible thus maintaining a rather constant
ey matter digestibility, |f the grazing season had extended into fall
where all plants had reached a mature stage the digestibility of the diet
would be expected to sdecline. The lower digestibility of rumen samples
ts upcanbitedly due to the action of rumen microllora on ingested plants.
lhey prebably make vse ol the readily digestible portions of plants rather
raplidly,  The material remaining in the rumen at sampling then represents
paclially digested plant material. There was a more pronounced seasonal
decline in the digestibility of rumen samples than esophageal samples.
The decline was probably related to more mature plants and the accumula-

tion of slowly digested residues as the maturicy of the diet increased.
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TABLE 1. COMPOSITION OF DUPLICATE  ESOPHAGEAL S@kl“'[l"LESl'f

2/

Means
Forage Species First 100 pts, Second 100 pts,
Apropyron dasystachyum 10 12
Azropyron desertorum 14 12
Agropyron smithii 10 11
Azropyron smithii molle 3 2
Bouteloua gracilis 2 2
Bromus inermis 1l L0
Yoeleria cristata 9 9
lcyzopsis hymenoides 2 3
Foa canbyi 4 4
Stipa comata 15 14
Carex filifolia™ i _2
Grass Total B2 81
Astragalus missouriensis & 3
Astragalus striatus 3 3
lesquerella ludoviciana 4 &
Linum lewisii 0 <l
Sphaeralcea coccinea 4 _5
Forb Total L5 15

artemisia frigida

Fd
]

Atriplex nuttallii gardneri 0 <1
Chrysothamnus nauseosus <1 <1
Chirvsothamnus viscidiflorus 1 1
Eureotia ianata < <l
Phlox bryoides <1 <L
Shrub Total 3 4
Parmelia mollinscula <l =1
Lichen Total <l <l
Total 100 L0

411 values expressed as percents.

=~ Hased on 18 samples.

|\_..

Wot a grass species but considered with this group for convenience,
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TABLE 2. COMPOSITION COMPARISON OF RUMEN AND ESOPHAGEAL SAMPLESlf

Heansgﬁ
!
Forage Species Rumen Sample Esophageal Sampleéf

Avropyron dasystachyum 15% L0
Acrapyron desertorum 18 L4
Apropyron smithii 11 L0
Apropyron smithii molle 3 3
Bouteloua gracilis 5% 2
Bromus inermis 11 11
Koelerla cristata i* 9
Jryzopsis nymenoides 3% 2
Foa canbyl B* [
Stipa comata 4 14 15
Carex filifolia —~ 2 2

Grass Total —  §5% - B2
Astragalus missouriensis 1* 4
Astragalus striatus 1% 3
Lesquerella ludovieciana 1% &
Linum lewisii a 0
Sphaeralcea coccinea i 3

Forb Total _h* 14
artemisia frigida 1* i
Atriplex nuttailii gardneri ] ]
Chrysothamnus nauseosus o <1
Chrysothamnus viscidiflorus <l* 1
Curotia lanata 0 <1
Phlox bryoides _0 <l

Shrub Total _1* 4
Parmelia mollinscula _0 <1

Lichen Total _a ikl

Total 100 100

- 1

Iy

— All values expressed as percents,
2/

— Based on 17 samples.

Values of first reading.

~a

“or @ grass species but considered with this group for convenience.

e

* Rumen sampies significantly different (P<.05) from esophageal samples,



Percentage

351

304

254

204

15+

104

Rumen -

Esophageal

=
\44-""

T T T T T |

6/7 6/14 6/21 6728 7/ 7/11 7/18 7/25 B8/1 8/22

Date of Collection

Figure 2, Total Percent of Forb Species in Rumen and Esophageal
Samples Versus Date of Collectiaon



Percentage

10+

Rumen -_————

Esophageal

5.-
0 T i
6/7 &/14 6/21 &/28 /4% 710 7/16 7/25 8/ 8/22
Date of Collecticn
Figure 3.  Total Percent of Shrub Spuciés in Rumen and Esophaceal

Samples Varsus Date of Collection



Hit Tugditn

Pereont

2,54

]

1

%]
]
i

F-a

.

=
i

L. 77
Rumen
i)
L.Cl-"i
| Esophageal —
I
L5
147
R
PR
] 1 T T T T T T T T
6/7 6/14 6/21 6f28 7/a 7/11 /18 7/25 B/1
bDate of Collection
Figure 4. Nitrogen Content of Rumen and Esophageal Samples

Versus Date of Collection.



507

e L

o~
{a
e

, X\
. \
: \
B \
\3_ It "1\
504 k .
H umen —— A
[ ¢ I '5. ;; \
v N
; Esophageal — \ / \"’\
\1 / \\
‘ ‘e’ S
Eﬁj’
0 7 7 i 7 T T T i

6/7 6/14 6/21 6/28 7/4 7/11  7/18 7/25 B/l
Date of Collection

Figure 5. In Yitro Dry Matter Digestibility Values of Rumen and
Esophageal Samples Versus Days of Collection.



	IBP11_Page_01.tif
	IBP11_Page_02.tif
	IBP11_Page_03.tif
	IBP11_Page_04.tif
	IBP11_Page_05.tif
	IBP11_Page_06.tif
	IBP11_Page_07.tif
	IBP11_Page_08.tif
	IBP11_Page_09.tif
	IBP11_Page_10.tif
	IBP11_Page_11.tif
	IBP11_Page_12.tif
	IBP11_Page_13.tif
	IBP11_Page_14.tif
	IBP11_Page_15.tif
	IBP11_Page_16.tif

