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CHAPTER 1

EFFECT OF MONENSIN UPON RUMEN METABOLISM, METABOLIC HORMONES,
AND PRODUCTIVE TRAILS OF BEEF COWS

R. D. Randel and F. M. Rouquette, Jr.
(Previously published in Beef Cattle Research in Texas PR-3595)

Early in 1976 monensin was cleared for use in the diets of feedlot
cattle. Monensin has been shown to increase feed efficiency of cattle on
growing and finishing rations. If monensin increases feed efficiency in
cows, the amount of conserved forage per cow unit may be decreased, and
increased stocking rates could be utilized under grazing conditions. An
experiment was conducted to determine whether monensin may be profitably
included in the ration of the beef breeding herd.

Experimental Procedure

Sixty-eight mature Brahman X Hereford F-1 cows were equally allotted
to receive either 200 mg (milligrams) monensin per head per day or no
monensin in 4 pounds of 20 percent protein range cubes. All cows
received Coastal bermudagrass hay ad libitum throughout the trial. The
experimental period began at 256 days of pregnancy and ended on the 12th
week of lactation. The cows were weighed and their condition scored at
256 and 279-280 days of pregnancy and at 4, 8, and 12 weeks of lactation.
Blood samples were collected at each weighing time. Calves were weighed
at birth, 4, 8 and 12 weeks of age. Sixteen cows from each group,
matched by age and previous production record, were milked at 4, 8, and
12 weeks of lactation. Rumen samples were collected from the milked cows
also at 4, 8 and 12 weeks of lactation. Blood samples were assayed for
growth hormone and insulin. Rumen samples were assayed for content of

acetic, propionic, and butyric volatile fatty acids. Milk samples were



assayed for butterfat, total solids, and total protein as well as weight
of milk produced.
Results and Discussion

Monensin increased feed efficiency of hay consumed by 12.4 percent
over controls. Monensin cows ate 23.2 pounds of Coastal bermudagrass hay
per head per day whereas the controls consumed 26.3 pounds daily. Body
weights and condition scores did not differ between treatment groups
(Table 1).

Calves at birth from monensin fed cows weighed 81.5 * 3.3 pounds
compared to 77.7 * 2.7 pounds in controls. Calf vigor was not affected
by monensin. Growth of calves through 12 weeks of age was essentially
identical, with monensin calves weighing 259.3 * 6.9 pounds and control
calves weighing 254.4 +* 5.3 pounds at 12 weeks of age.

Growth patterns of the calves indicate that lactation was not
critically affected by monensin. Milk weights, butterfat, total milk
solids, and total protein 1levels are shown in Table 2. Monensin
decreased butterfat levels (P<.0.01); however, nonsignificant increases
in total milk production made up for the losses in percent butterfat.

Rumen fluid volatile fatty acid concentrations were affected by
monensin (Table 3). Monensin increased propionic acid concentrations
(P<0.01) but did not change total volatile fatty acids, acetic acid, or
butyric acid. Propionic acid is the most efficient source of energy of
the volatile fatty acids produced in the rumen. The increased propionate
to acetate ratio is indicative of higher energy rations. Increased
levels of propionate are linked to decreased percent butterfat. The
changes in total volatile fatty acids with sampling period (P<0.01) are

related to diet. By 8 weeks of lactation the cows were receiving 4




hours' daily access to wheat-oats-ryegrass pastures (Table 3).

Blood levels of growth hormone were increased (P<0.10) in monensin
as compared to control cows (Table 4). Insulin levels were similar at
all periods. The increased levels of propionate production may be
responsible for increased serum growth hormone in the monensin-fed cows.

Addition of monensin to the diet of mature cows increased feed
efficiency without decreasing any productive trait measured by cow or
calf performance. Decreased percent butterfat seemed to be masked by
increased milk production when monensin was in the diet. Monensin did
not affect birth weight, calving difficulty or calf vigor. It 1
concluded that monensin may be profitably included in the ration of the

beef breeding herd with no ill effects.



*I0I1I9© pIepuels I mmmum>¢m

TE"F Q2°E BUF ‘BE "€ 80°F 80°€ OT"F 9T°¢ P1°% 1I0°€ TT°F 81°¢ (%bw) urejoxd Te30L
8E"F €87 71 LE"F 97" PT v F LLTPT 0E"F TE' VI 8C°F 09°€T 8E'F ¥ZT°YT (sbw) SPTIOS Te3IOL
LE*F LTI*9 PESF BTG LE"F 86°S 9C°F 99°¢ LT €18 ECF SLETS (%) 3Iez3I=33Ng
COT “FLEB T Vo1 ¥€0C° € 02Z°%920° ¢ ET1 %CITE QST F0LE"E Mmmm.HNhN.m (A1) 3ybTem ITW
S)yo9mM ZT Syoem g S)yo8M ¥ Sya99mM ZT syooMm g S)o99M §

TOox3u0) UTSUSUONW

NOILISOdWOD ANV NOILDNAOdd MIIW °¢ dT1dVL

IOII® paepuels F 9I00S UOTFTPUOD mmmww><n

*I10x19 paepuels 3 spunod utr 3ybtem Apoq wwmuo><m

€°0%6°G T°6€79°6L0T ¥°0¥2°S 8°9%F€ 7901 uoT3e30RT JO YO9M U3IZT

¥°0%6°S S I#¥680T ¥°076°G S°LYFZ° 980T uoT3e30BT JO XYO°9M U3ag

7 0%L°9 0°9€F0°9TTT 7 0F¥°9 7 OPFTI GITT uoT3e3loRT JO YO°M U3y

€°0FT°L T 8EF0"LOTZT nm.o«m.m ol LSF¥°ZOZT jueubaad shep (08Z-6LC

81005 UOT3TPUOD Jybtam Apogd 83005 UOT3TPUO) 3ybtem Apog potTxed
T0x3U0D UTSUSUOK

TJ0DS NOILIANOD ANV [IHOIEM Xd0d °T JTdVL



*I0I1I°9 paepuels I

*I0IxI° paepuejls

Tw/s3Tun 1 UT UTTNSUT wmmum>¢n

F Tw/bu ur suowxoy yimoib w@mum><m

6°072°0T [ B s L°0F0°0T 6°T170° 82 uoT3®e30PT JO S)°°M ZT

6°0FT°0T T 2%0°6Z T* 3221 6°T¥9°8C uoT3P30BT JO SYo°M g

8°0FL°8 6°176° LT 8°0FV°6 T*EFE TE uoT3e310BT JO S)o°M P

6°0%6° L € ZFP LT 9°0F€°8 0°237°82 Aoueubazd 3O shep 8zZ-6.T

0°176°S T TFGTIE S 0zT L 9 IFO°TE Aoueubaad 3o s&ep 9gg

UurTnsurl SUOULTIOH Y3mOoIoH QCAHSmcH mmco&nom yimoao potasd

TOox3U0D UTSUSUOW

‘NITASNI ANV INOWJOH HIMOYO WNIHS 'y dI9YL

*I0XIs paIepuelsS I wmmum><w

L°7¥6°GE 8°€£78°9¢€ 6°TIFE 8L 8°€F9°G¢ 6°€¥6°GE L*8FE€°09 (seToww) T®3OL

L900°F22L0° TEOO"FP6S0° 9E00°FGL60° €LTO°FGL80° €P0O0"FLTI90"  T900°F0L80° (sxeTow) oTIA3ng

9600°F88LT° 9600°FIELT" 9€00°FZ68T° OTITO"FIP6T° 8900°F0661°  6L00°%680C° (gxeTow) otuotdoad

TISTO°¥68VL° <CTTIO"FSLIL® <TPOO"FEETL® TTIO"FEIVL® L600°FV6EL™ LTTO FOVOL® (gxeTou) OT3I9OY
s)o89Mm ZT S3)o°Mm g Syo9M § Sy)o°om ZT S3yo9M g Syo9M ¥

Tox3u0D UTSUSUOW

SAIDV ALLYA HTILVIOA NIHWNA

g dIgvd




