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Abstract: At the present time, the meat of goat is the fggeowing class of livestock in the U.S.A.
Due to the sub-tropical climate in the South Eastegion of the US, internal parasites pose a major
constraint to the industry. The blood-feeding nexdafHaemonchus contortus results in production
losses and even death in untreated aninEh® control ofH. contortus calls for the use of a
combination of different control methods/strategias experiment was conducted over three successive
years (2008, 2009 and 2010) to evaluate the efféetixed species grazing on fecal egg counts (FEC
epg), FAMACHA® scores (FS) and Packed Cell Volume (% PCV) insgjoat a X2 factorial, 50
Spanish does and 14 Brangus cows were randominaskio continuous or rotational grazing systems.
Goats were allowed to graze alone or mixed wittlecathe rotational pastures were divided into four
paddocks and each paddock was grazed for 7d amdeallto rest for 21d. Every 28d Body Weight
(BW), body condition scores (BCS; 1 = thin and fat), FS (1 = red and 5 = white), blood and feces
were collected. Fecal and blood samples were ag@lyz the lab for FEC and %PCV. Data was
statistically analyzed using SAS’'s MIXED and coat@dn coefficients were determined among the
measurements. Overall means for PCV, FEC, BCS d&hdwEre 27.4%, 613 epg, 2.3 and 2.5,
respectively. PCV was negatively correlated to FS ¢0.35, p<0.001) and FEC (r = -0.16, p<0.005).
BCS was negatively correlated to FS (r = -0.59,.p80) and FEC (r = -0.17, p<0.005), while FS and
FEC were positive (r = 0.20, p<0.005). Except fa effect of month (p<0.05), no differences dutho
main effects were observed and interaction efferet® significant at only p<0.10. Goats grazing alon
continuous pastures had a higher PCV and FS s(8&3% and 2.7, respectively) than goats in mixed
rotational pastures (25% and 2.2). The percentafjdses in mixed pastures falling in FS-1, FS-2 and
FS-3 categories were higher (5.2 Vs 8.9%, 17.0 2% and 15.7 Vs 19.6%, respectively) than does
grazing alone. Overall, mixed grazing of pasturéb wattle and goats reduced FEC in goats therefore
decreasing FAMACHA scores that resulted in increaBEV and BCS valuesThe present data
suggestalternative approaches for suppression of parésités includesome management practices
such as pasture rotation, mixed livestock specisgg and selective deworming.
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INTRODUCTION humid  conditions  during  summer  months,
Gastrointestinal Nematodes (GIN) are the greatest
A major factor that negatively affects ruminant health and production challenge for goats in
production worldwide is the infection with southeastern states year round (Kamdaal., 2004). Of
gastrointestinal nematodes. Economic evaluatione ha the GINs, Haemonchus contortus is the most
shown that major losses due to parasitism have beatetrimental because of substantial economic losses.
associated with animal production rather than ntiyta Haemonchus contortus or “The Barber Pole” worm
(McLeod, 1995; Perry and Randolph, 1999); thereforethrives in warm, humid climates and is a voracious
parasitism by gastrointestinal nematodes is usuallplood feeder that can cause anemia and death to the
categorized as a production disease. Because ofi,waranimal if left untreatedHaemonchus contortus or the
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“Barber Pole Worm” is considered to be the most  The current recommendation is to deworm only
important pathogen of goats and cattle in the gapi those individuals that need it. The most succegshll
and subtropical environmentslaemonchus contortus  to access which animals need deworming duédto
has a short life cycle of less than three weekshWi contortus, is the FAMACHA® system. The
favorable conditions, the eggs hatch and larvaeldpv FAMACHA® system assesses an animal’s level of
to infective 3rd stage larvae in soil and manurerms  anemia by the color of the inside lower eyelid
mate in the host and females lay eggs that pass tht  conjunctiva. This is used only for animals infecteith
feces. The eggs hatch and develop to infectiveatarv H. contortus since it is a primary blood-sucker. It has
while remaining in the feces. The infective larthen  been shown to be an effective way of determining
move out of the feces onto the surrounding foragerev ~ which animals need deworming for haemonchosis
they can be consumed during grazing, thus completes (Wyk and Bath, 2002; Vattet al., 2002; Kaplaret al.,
cycle. Upon digestion and completion of the lifeley ~ 2004). Our experience using the FAMACFiAnethod
H. contortus is a highly pathogenic, blood sucking of estimating parasitism showed that mixed grating
nematode causing clinical signs of anemia, edemagattle and goats did not increase the prevalence or
(bottle-jaw), diarrhea and death. When clinicahsigre  intensity of parasites and that there is no darafer
present, H. contortus infection is commonly called inter-specific transfer.
haemonchosis, which results in pallor of the mucous An integrated control approach would use some
membranes and skin (Bowman, 2008)aemonchus  combination of all the methods described above. In
contortus causes dramatic economic loss. This loss is duaddition, some management practices such as pasture
to decreased production, cost of prevention aradrtrent  rotation and mixed livestock species grazing may
and ultimately death of infected animals. Haemogisho also be useful.
is generally observed with a Fecal Egg Count (F&(C) Worm burdens may be reduced by treating only
10,000 Eggs Per Gram (EPG) or higher. goats and cattle that are positive for worms in a
Drug (anthelmintic) therapy has been used almoslimited rotational anthelmintic program. With the
exclusively over the past few decades to controhdvent of widespread anthelmintic resistance, this
infections from H. contortus. The control of H.  method could be used to achieve successful control
contortus involves the use of anthelmintics, which are of H. contortusin Louisiana.
used prohylactically rather than therapeutically.

Resistance to anthelmintic treatment is the majacern MATERIALSAND METHODS
in controlling parasitism in goat and possibly &tte.
Although nematode control strategies such as theofis The effects of mixed species grazing regimeHon

anthelmintic drugs (benzimidazoles, imidazothiazole contortus infections in goats was studied between

and macrocyclic lactones) are in use, the problasiot 2008 and 2010. The experiment described here was
been satisfactorily solved and, in some regiondaé  conducted as part of a system-based study examining
even worsened due to the mismanagement of the.drugge effects of mixed species grazing systems and

Due to overuse of anthelmintic$d. contortus has forage quality on the reproduction, growth and
adapted to the mechanism of action and resistaase hcarcass traits of cattle and goats.

become an issue. Anthelmintic resistéhtcontortus is
now an issue in Louisiana, the United States an
globally. This widespread occurrence of anthelminti
resistance has made alternative control methods
necessity and has caused any new class of antliebnin
to be dealt with in such a way to preserve itscafy.
Due to this resistance reliance on anthelmintiasesrly

dExperimental site, design and plot management:
The experiment was conducted at the Southern
Gniversity agricultural research and extension eent
experiment station in Baton Rouge, LA. The soiils
loam soil, poorly drained and slowly permeable,hwit
impossible. The inevitable outcome of anthelmintic2/MOSt zero slopes. The plots comprised of ‘impdove
resistance is the need to implement strategieslaydhe ~Pastures and consisting mostly of perennial ryegras
onset and severity of the problem. The controlHof ~Pérmuda grass, alecia grass and ftall fescue as
contortus calls for the use of a combination of different P€rmanent pastures. _
control methods/strategies. Alternative control oeis In a 2¢2 factorial arrangement, with two types of
are needed, one of which is mixed-grazing. Pasasite ~ 9razing (continuous Vs rotational) and two mixed
generally species-specific; that is, cattle paeasitffect animal grazing schemes (goats alone Vs goat mixed
cattle and not goats, while goat parasites affeatggbut ~ with cattle), 50 Spanish does and 14 Brangus cows
not cattle. The cattle may ingest the goat wornadey were randomly assigned to grazing treatments
however and reduce the parasitic infestation ofggoa presented in (Table 1).

62



American J. Animal & Vet. <., 7 (2): 61-66, 2012

Table 1: Treatment assignments bucks rotated across the pens to neutralize sfeetef
Livestock species that may influence performance. Standard animal

husbandry practices (identification, vaccination,

disbudding, castrating) were performed before kids

Cattle and goats together

Treatment (Mixed grazing) Goats alone . .
Continuous grazing 7 catile T5goas Were weaned. Kids were wganed at approximatelethre
10 goats months of age. At weaning, kids were placed on
8 hectares 2 hectares  pastures during the day and penned in the beefdtarn
Rotational grazing 15 Cattle 15 goats night for 4-6 weeks. They were then moved to new
oats i i
8 hgctares 2 hectares pastures until they reached a weight range of 3Rg35

Parasite monitoring: Every 28 days from March to

A total of 20 ha were divided into two-2 ha and September of each year, Body Weights (BW), Body
two-8 ha Bermuda-grass (Cynodon dactylon) pastures- . dition  Scores (BCS; 1 = thin and 5 = fat),

The initial stocking rate was based approximat@gni  AMACHAC scores (FS: 1= red and 5 = white), blood
0.8 ha per cow and 0.2 ha per doe. The pastures wegng feces were collected from each doe in the
divided using a woven-wire fence. Several stranfls Oexperiment_ FAMACH@ scores of goats were
electrical wire were applied to both sides of theven-  determined by observing the color of the mucous
wire fence to keep out predators. The rotationatipgy ~ membranes of the lower eyelid. FAMACHAhas 5
pastures were subdivided into four grazing paddockéevels, 1 (red, non-anemic) to 5 (white, severely
using electric fencing. Fourteen Brangus beef cames ~ anemic). All goats were female to remove any gender
50 Spanish does were randomly assigned to oneeof tt¢ffects on parasitism (Shastal., 1995). Anthelmentic
four treatments (Table 1). treatment of thg goats was undertaken at mtemfgi’:s
The grazing season was from March todays. Goats with FAMACHA scores of 3 or higher
. _were chosen to be dewormed. Goats on each plot were
September of each year for three years. Durlnqreated with Ivermectin and then aqai :
gain 28 dayg lhte
September and (_aarly October of each year, cattle an,..qed based upon fecal egg counts and FAMATHA
goats were confined to a small area of each pasturgcqres, Fecal egg counts were measured in goats pri
The remaining area was lightly disked and overg each anthelmentic treatment every 28 days.
seeded with ryegrass and selected clovers foafall
winter grazing. Grazing resumed when the ryegrasSample and data collection and processing: Fecal
was approximately 20 cm high. and blood samples from each grazing regiment were
analyzed to determine fecal egg counts per gram of
Animals: Fourteen Brangus cows and fifty does weresample (FEC) and Packed Cell Volume (PCV)
assigned to either continuous or rotational gramity ~ percentages. Collected feces were evaluated to
or without goats/cattle in the pastures. The arsmaldetermine the number of parasite eggs excreted per
were fed hay and supplements until the ryegrass wa@am of feces (epg). Fecal samples were transported
ready to be grazed. Animals had free access torwateand stored at 4°C, prior to processing within akvee
salt and mineral mix at all times. Experimentalnamis ~ collection. Fecal samples were homogenized to
were provided with supplemental feed in times ofuniformly distribute the eggs throughout the fepesr
unexpected drought. to FEC determination using the Modified McMaster
Bulls were placed in the treatment pastures during €st with one egg representing 50 eggs per grag) (ep
a 60-day breeding season (from May 1 to June 30 ea®f fresh feces. Fecal Egg Counts (FEC) were
year). The bulls rotated to a different pasturehemeek determined from feces collected, at the same time o
during the breeding season to remove the effeas theach collection day, immediately prior to treatmeith
sires might have on treatments. Calves were removeghthelmintics, directly from the rectum of each doe
from the cows when they reached 210 days of age antwo grams of feces was placed into a 50 mL
placed on a different pasture until they reached agentrifuge tube and filled to 30 mL with salt saodut.
average weight of about 365 kg. Heifers were used aSamples were allowed to soak for a few minutes
herd replacements. broken up (fecal pellets) and then mixed. With the
The breeding season for goats was restricted tgse of a pipet, both chambers of the slide wetedil
September through early October to coincide with th All eggs inside of the grid area were counted using
ryegrass over-seeding of the pastures. Duringtitis, =~ 10X objectives. Only trichostrongyle eggs were
does were confined in pens at the beef barn for pegounted. Total egg count (both chambers) X 50
breeding. Four Boer bucks were used for breedinty anequaled FEC (eggs per gram).
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Blood was collected from the jugular vein with the (p<0.01, while the latter two were positively (ps)L0)
use of the vacutainer system with 21 gauge needle@a correlated with each other.
non-additive (red top) blood collection tube. The Least square means of BW, PCV, BCS, FS and
collected blood was analyzed in the lab for PCVFEC classified by selective main and interactions
determination. PCV is that percentage of blood that effects are presented in (Table 3). Except for FEl
red blood cells. The normal PCV percentage forg@at approached significance at P<0.10, there was no
approximately 30%. Twenty percent and lowerdifferences in BW, PCV, BCS, FS and FEC due to
indicates a signs of anemia. goats grazing alone or mixed in cattle. The effefct
month was significant (p<0.05) in the entire valgab
Data analysiss Data was analyzed using SAS'’s that we measured. PCV values decreased from 3315% i
MIXED and GLM procedures and regression andApril to 28.4 and 23.8% in August and September,
correlation analysis. Dependent variables includedrespectively. BCS were higher in March and April
Fecal Egg Counts (FEC) and Packed Cell Volumg2.5), intermediate in May, June and July (2.3) and
(PCV), Body Weights (BW), FAMACHA scores and lower in August and September. FS ranged from 2.4-
Body Condition Scores (BCS). The main effects i th 2.5 between March and June and between 2.7-2.9
MIXED model, included grazing type (continuous vs. between July and September. The highest (p<0.06) FE
rotation) treatments and specie (goats alone oednix counts were observed in September. Goats in mixed
with cattle) and interactions. Attempts were made t rotational grazing had lower (p<0.05) PCV perceesag
remove (adjust) random year fluctuations statifitica and FS scores than goats grazing alone in contiuou
Contrast statements of interest were included #b te grazing (23.7 Vs 28.6% and 2.2 Vs 2.7, respectjvely
various hypotheses. These included cattle grazily w pastures. Although the significance level approdche
goats Vs cattle grazing alone, goats grazing wdittlee  only 10%, goat in mixed rotational pastures hadeiow

Vs goat grazing alone. FEC than the other groups.
The general model is: Figure 1 represents the percentages of doesdallin
in FAMACHA® Scores 1 through 4. The percentages of
Yium =P+ G + M + Ay + GM; + R + gijum does in mixed grazing falling in FS-1 through 3 ever
significantly (p<0.05) higher that does grazingreo
Where: The percentage differences in FS-1, FS-2 and FS-3
Yium = The dependent variable (BW, FS, BCS, PCVysere 3.7, 5.7 and 3.9, respectively.
and FEC)
vl = The overall (constant) mean Table 2: Partial correlation coefficients of BW, BCFS and FEC
G = The fixed effect of thé"igrazing type, i=1, 2 from the Error SSCP matrix
M; = The fixed effect of the"jspecie type grazing, BW BCS FS FEC
=1, 2 PCV  0.06 0.25%** -0.35%* -0.16**
. wWT 0.10* -0.04 0.01
Ax = Random animal (goat or cow) effect BCS 0. 59w 0 17%
GM; = The interactions of G and M FS 0.19%*
R = The random effect of thé"kmonth effect

gwm = The uncontrollable variation, assumed to be'@dle 315';5;?; Ssqntizﬁhrgf;gip%fc?e\gé;%'gEi‘riér';itﬁ@ due to
ngrmally and independently (NID) distributed, Speces . N BW — BCs Fs —
withp=0ando = 1 Alone 80 42.5+2.1 27.4+0.9 2.2+#0.04 2.6+0.08 79%18
Mixed 180 43.7+2.1 26.0:0.9 2.3+0.04 2.5:0.08 5BEF:
Correlation and chi lysi Iso tesed pom™”
arrélation and chi-square analysis were alSo Wsed e 40 57.2¢442 10.3t1.§9 25:0.F 2.4:0.7 60+379
determine relationships and percentages of theousri Qpr gg fg-gtg-% gg-gti-g g-gtg? g-jig-’c; 128615327698
. . . . 213, 1L .3+0. .4+0. +
non-parametric parameters measured in this project. .]u?\y 80 41.6+#30 20.4+13 22:0.F 25:0.F 438+276
Jul 40 39.1+42 30.9+1.9 23z0.F 2.7:0; 5724379
Aug 40 37.1#42 28.4+1.§ 2.0:0.Ff 2.7¢0.2 656379
RESULTS Sep 40 6.9+42 23.8+1.9 2.2+0.F 2.9+0.F7 2717+380
Species

i i i X Graze
Partial correlations coefficients among PCV, BW,J W8%¢ o o x 8618 22101 27601 s53:261
BCS, FS and FEC are given in (Table 2). PCV WaSioneRotn 90 38.9+2% 26.3+13 22+0.1 2.5:01 744+264

positive|y (p<005) correlated with BCS and newy\/ Mixed Cont 90 43.7+2% 27.0#1.3 2.4+0.1 2.4+04 688+261

) Mixed Rotn 90 43742 23.7+1.8 202401 2.2+01 4744264
correlated with FS (p<0.001) and FEC (p<0.01). BWgyerq 42.8+1.4 27.4:07 23t01 25401  613+130

was correlated (p<0.10) with BCS only. BCS was+ Means followed by different superscripts witach main effect
negatively (p<0.001) correlated with FS and FECare different at p<0.05
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25 1 _ might suggest that using the FAMACHA chart (Vatta
7 m Alone et al., 2002) would be a suitable approach to control
20 | 2 Mixed nematode infections in goats in the southeast. The

use of the FAMACHA chart would be a suitable
approach for hoppy or small limited resources
farmers. FEC are expected to increase as animals ar
infected and PCV values are lower, hence the
negative correlation.
7 The effect of month was significant (p<0.05) ie th
30 entire variable that we measured. It is intereying
note that the highest (p<0.05) FEC counts were
observed in September. This is consistent with the
FS4 findings of Eyskeret al. (2005) that demonstrates that
in the second half of August, or even earliét,
Contortus can be programmed to inhibit development
within a 4 week period between egg deposition and
translation of larvae to pasture.

15 -

10

FS-1 FS-2

Fig. 1: Percentages of does falling in each Fan@cha
category when grazing alone or mixed with
cattle

DISCUSSION CONCLUSION

Overall, grazing of pastures with cattle and goats 1S study demonstrates that overall, mixed
reduced Fecal Egg Counts (FEC) in does comparefaZing of pastures with cattle and goats redueedlf
with goat only systems. The lack of consistent©99 counts in goats pheyefore decreasing FAMACHA
relationship between does BCS, BW and FEC indicat cores that resulted in increased Packed Cell Viedum
that factors additional to internal parasites affelc PCV) and Body Condition Score (BCS) values. These

the live weight gain in goats in the different gray studies support the observation that mixed species

. . : 5 grazing of cattle and goats on the same pastum&gr
systems. .Factors affec_tmg diet selection and mtal.(to be beneficial in decreasing the quantity anda$f of
by an animal on grazing pastures are complex iy ononechus  contortus  infections of  goats.

nature, due to interactions between dietary needs f Alternative control methods are needed. one of
nutrients (Hughes, 1993), sward structure (Blac# an hich is mixed-grazing. The Southern University
Kenny, 1984), avoidance of feces (Hutchir®sal.,  agricultural Research and Extension Center has been
2001) an_d the parasite intensities a_nd parasiteiespe experimenting with mixed-species grazing systems
present in the grazing host (Hutchingsal., 2000).  for the last five years. We have learned a greal de
For example, research has shown that reduced fegthd we understand what is needed to enhance our
intake is related to the level of abomasal parasitgnvestigative tools and incorporate new approaches
infection (Coopet al., 1982). to make the system work more efficiently. Further

Research findings on the impact of mixed grazingstudies are needed on how to enhance the utilizatio
with cattle and goats, on parasites and produgteft of available forages through intensive sequential
livestock are less clear (Barger, 1999). Bair@geral.  grazing and mixing one or more livestock species.
(1995) reported that alternative grazing with eatthd

sheep successfully reduced worm burdens overrsiefi ACKNOWLEDGEMENT

years of a 4 year study. However, in years 3 artlig,

approach failed to control worm burdens but thelystu This study is part of a project titled “Effect of
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The positive correlation between PCV and BCSthe reproduction, growth and carcass traits ofecatid
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blood cells more quickly (Miller and Horohov, 2006) Eugene Runles for all their help in the preparatod
The negative correlated of PCV with FS is expeasd analysis of this study. The support of the SUAREC
PCV percentages increase FS values decrease (th&periment Station in the establishment of the goat
lower FS values, the (better the animal is). Thisherd is also acknowledged.
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