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ABSTRACT

Zoochory is the dispersal of seeds via animal vectors, whereas

epizoochory specifically is dispersal of seeds attached to external

parts of organisms. Few studies have examined implications of

epizoochory in range management. Our study examined seed

dispersal rates in cattle (Bos taurus) for both cows and calves.

Numbers of seeds peaked August and September, whereas seed

dispersal was minimal in other months. Of seeds collected, 77%

were dispersed by calves and only 23% were attached to cows.

Proportions of seeds varied by location on animals with 57%

attached to backs and 30% observed in tails. Calves dispersed

97% of seeds with obvious attachment-style appendages. Our

results have implications for range management practices that

often transport cattle from one pasture to others. In areas where

dispersal of invasive plants is of concern, limiting movement of

calves may reduce seed dispersal of unwanted species.

INTRODUCTION

Grassland ecosystems in North America depend on biotic and abiotic factors

for sustaining ecosystem function. Grazing by large herbivores (e.g., bison)

and periodic wildfires formerly were two major forces integral to maintaining

such ecosystems. Today, bison no longer are the primary grazers of

grasslands, and this role has been filled by cattle (Bos taurus).

Seeds of grassland species generally are dispersed by either wind or animals

(Soons and Heil 2002). Grassland plants co-evolved with large herbivores

and some depend on them for seed dispersal. Zoochory is the dispersal of

seeds by animal vectors, but seeds are either ingested and passed through

digestive systems (endozooochory, Janzen 1984) or transported on external

parts of animals (epizoochory; Sorensen 1986, Schupp 1993). Although

many studies document implications of endozoochory for seed dispersal, few

have examined implications of epizoochory (e.g., Rosas et al. 2008).

OBJECTIVES

In our study, we determined seasonal patterns of epizoochory by cattle in

central Nebraska. We also investigated whether rates of seed dispersal

differed between adult cows and their calves. We predicted that epizoochory

differs with respect to age because the hair of calves is longer and coarser.

We also expected difference in epizoochory rates throughout the year.

IMPLICATIONS

To maintain sustainable range management practices in altered grassland

ecosystems in the Great Plains, understanding the role of epizoochory is of

interest to promote grassland productivity and diversity. Our study is broadly

applicable to many common practices in range management and will serve to

better inform land managers on how cattle serve to disperse seeds of both

native and invasive species. Most importantly, our research has yielded

interesting results concerning the common practice of transporting livestock

from one location to others.

DISCUSSION

Different species of mammals have differential rates of epizoochory

reflecting differences in attributes of hair (Laughlin 2003). Cattle and bison

have different textures of hair--bison have hair that is curly and coarse,

whereas most cattle have shorter, smooth hair. This observation suggests

that cattle should not be as efficient at carrying seeds in their hair as bison,

which was supported by Laughlin (2003). We observed that 36% of seeds

in our study had obvious attachment-style appendages (see Fig. 6.), likely

reflecting the types of seeds that only can remain attached to cattle. Rosas

et al. (2008) found only 17.5% of seeds attached to bison had attachment-

style appendages.

Calves differed from cows in almost all aspects of this study by having more

seeds, a higher percentage of seeds with attachment-style appendages,

and more seeds located on backs. To our knowledge, our study is the first

to document differences in epizoochory within one species. We postulate 3

possible reasons for such differences. First, we observed calves to have a

fluffier, longer type of hair than adults, which likely makes it easier for seeds

to attach to calves. Second, calves also are considerably lower to the

ground than adults, thus they are closer in proximity to masting plants.

Lastly, juvenile mammals exhibit play behavior. Such behavior such as

running/chasing each likely exposes them to more seeding plants, and

perhaps also, plants with spikes that adult cows may avoid completely.

IMPLICATIONS FOR RANGE MANAGEMENT

Periodically grazing pastures with cattle is beneficial, but ranch managers

need to be aware of risks if cattle are being transported from areas with

noxious weeds, such as Leafy Spurge (Euphorbia esula), Common Reed

(Phragmites australis), Purple Loosestrife (Lythrum salicaria), and Musk

Thistle (Carduus nutans). Our study shows that it may be more detrimental

to transport calves than cows especially in late summer with respect to

epizoochory and invasive plants.

Fig. 1. Herding a cow into a headgate on a ranch in Dawson County, Nebraska, to

safely secure it to remove seeds from various parts of the animal.
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Fig. 6. Example of seeds with attachment-style appendages observed on

cattle in our study.

METHODS

We conducted our research on the Fees Ranch located north of Miller in Dawson

County, Nebraska, USA, from May to October 2009. We randomly selected 6

cows and their 6 calves (primarily mixed Angus and Maine Anjou breeds) from a

herd housed on the ranch. We collected seeds from the same cows and calves

once a month for the duration of the experiment.

The obtain seeds, we first selected certain regions of both cows and calves for

inspection of seeds (see Figs. 4 & 5 in Results for regions). Each region was

combed with a scotch comb with 20 strokes each month. Seeds collected were

placed into respectively labeled plastic bags until counted and sorted by shape.

We ran a repeated-measures ANOVA to examine for differences in rates of

epizoochory between cows and calves as well as seasonal differences through

time. Our procedures were approved by Institutional Animal Care and Use

Committee (IACUC #062309) at the University of Nebraska at Kearney.

RESULTS

From May to October, 853 total seeds were collected from cattle (77% from

calves and 23% from cows), yielding marginally significant results for more seeds

on calves than cows (F1,9 = 4.73, P = 0.058).

Frequency of seeds attached to individuals was significantly different through

time, showing a peak in August and September (F5,45 = 8.09, P < 0.001, Fig. 2).

Morphology of seeds observed on cows and calves was variable (Fig. 3), with

97% of seeds with attachment-style appendages occurring on calves (42% of all

seeds found on calves) and only 3% of seeds with attachments on cows (Fig. 3).

Proportions of seeds varied by location on animals with the back (57%) and tail

(30%) having the most seeds. Calves had a higher percentage of seeds on their

backs (60%) than cows (43%) (Figs. 4 and 5).

Fig. 2.  Number of seeds attached to cows and calves observed.   

Fig. 3. Number of seeds of different shapes collected from cows and calves.
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Fig. 4. Location of seeds on cows.
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Fig. 5. Location of seeds on calves.


