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In the linear method of evaluation of rodent population size it :s 
important to know how long oat starch remains in the digestive tract 
¡in order to determine the spatial activity of these animals. For this 
purpose, during 48 hours the rodents Clethrionomys glareolus (Schreber, 
1780), Apodemus jlavicollis (Melchior, 1834) and Apodemus agrarius 
(Pallas, 1771) received green fodder and water as food. After that 
time period they fasted for one hour, and then each animal was given 
5 g of oat grains. Then at 2-hour intervals for 50 hours 1—2 animals 
of each species were killed. The presence of oat starch was determined 
in the stomach, small intestine and caecum. The reduction of the percent 
of oats in the stomach with time showed a linear correlation to the 
time after oats consumption. The maximal time of oats remaining 
in the stomach of these rodents was similar in all three species, up to 
40 hours. In the small intestine oats were found for the longest — up 
to 48 hours — in field mice, and in the caecum, oats were present in 
all species throughout the whole experiment, that is 50 hours. 

[Warsaw Agricultural University, Faculty of Forestry, Department of 
Game Management, Rakowiecka 26/30. 02-528 Warsaw, Poland 1. 

1. INTRODUCTION 

Recen t ly , s t ud i e s h a v e been pub l i shed us ing a l i nea r eva lua t ion of t he 
size of r o d e n t popu la t ions ( A n d r z e j e w s k i & B a b i ń s k a - W e r k a , 1986, and 
unpub l . , L i ro & Szacki, 1987). This m e t h o d w a s 'used ea r l i e r b y Sovie t 
a u t h o r s ( K u c e r u k , 1963; Nik i t ina , 1961), b u t in t he Po l i sh s tud ies t h e r e 
w a s also a s i m u l t a n e o u s f eed ing of r o d e n t s w i t h oat g r a in s or cake w i t h 
co loured w o o l e n y a r n in seve ra l p laces a long t h e l ine of a n i m a l catching. 
A n d r z e j e w s k i and B a b i ń s k a - W e r k a (1986, a n d unpubl . ) , c o n d u c t i n g s tud i e s 
a long c a t c h i n g l ines 1200 and 4000 m long, d e m o n s t r a t e d t h a t in a r a d i u s 
of 300 m f r o m t h e f eed ing site, oa t s w e r e f o u n d in t h e s t o m a c h of Cleth-
rionomys glareolus (Schreber , 1780). In t h e case of t h e fo re s t mouse Apo-
demus jlavicollis (Melchior , 1834) oat s t a r c h w a s f o u n d in t h e s t o m a c h of 
an ima l s c a u g h t 400—450 m f r o m t h e sou rce of oa ts ( A n d r z e j e w s k i & 
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Babińska-Werka, unpubl.). Liro and Szacki (1987) caugłit many field 
mice, Apademus agrarius (Pallas, 1771) 700 to more than 1000 m from  
the site of the coloured bait. 

Andrzejewski and Babińska-Werka (1986) accepted the simplest hypo-
thesis that thee animal having oat starch in the stomach had visited 
the source of oats. Determining on this basis the areas occupied by 
Clethrionomys glareolus they suggested that these areas were several 
times larger than those accepted in the li terature (Aristova, 1970; Ma- 
zurkiewicz, 1981, 1983). This fact aroused criticism (Bujalska, 1988;  
Griim, 1988). Griim proposed a computer model of area utilization by 
Clethrionomys glareolus assuming that the time of oats remaining in 
the stomach of rodents was f rom 2,5 to 3 hours. On the basis of this 
model Griim found that in such a short time the animal could not 
wander 300 m. 

In the accepted method of linear estimation of rodent population size 
it is importaant to know how long starch remains in the stomach in 
order to determine the range of spatial activity of rodents. The data on 
this subject vary, ranging from 8 hours (Pravdina, 1958) to 48 hours 
(Kostelecka-Myrcha & Myrcha, 1964) and even to 8 days (Ryszkowski, 
1968). In the digestive tract of Clethrionomys glareolus the latter author 
found oat starch coloured with basic fuchsin in trace amounts in the 
stomach and in larger amounts in the caecum. 

The purpose of the present study was to determine how long oat 
starch remained in the digestive tract of rodents. 

2. METHODS AND MATERIAL 

The study was carried out on three rodent species caught in the area under 
study. The material comprised 66 bank voles, Clethrionomys glareolus, 41 field 
mice, Apodemus agrarius, and 39 forest mice, Apodemus flavicollis (Table 1). The 
rodents were brought to the laboratory and placed in wire cages. For at least 48 
hours they received exclusively green fodder and water ad libitum. Then, for 
1 hour the animals were given no food, and after that time each animal was 
given 5 g of oats. Oats were available to the rodents for 2 hours, and after 
that time the rodents were transferred again ¡into cages with green fodder and 
water. During the following 50 hours 1—2 animals of each species were killed 
at 2-hour intervals. After death the animals were weighed, and their sex and 
reproductive condition were determined. The stomach was removed and its oat 
content determined up to a 10°/o accuracy. The presence of oat starch grains 
was determined by staining the gastric contents with Lugol solution and with 
microscopic examination iof starch grains. Lugol solution was used also for de-
termination of oat starch in the entire small intestine and caecum. For confor-
mation of the presence of oat starch in these parts of the digestive tract micro-
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Table 1 
Characteristics of the studied rodents. 

Species 
Number Per cent of animals sexually Mean body 

Females Males inactive active weight (g) 

Clethrionomys glareolus 
Apodemus flavicollis 
Apodemus agrarius 

31 
21 
22 

35 
18 
19 

84.9 
77.0 
85.3 

15.1 
23 0 
14.7 

15.71+0.42 
14.79+0.62 
16 .02+0 .62 

scopic analysis was done. No quantitative analysis of oat grains in these parts 
was done. When oats were absent or present lin only negligible amounts in the 
stomach the number of animals killed was increased (up to 6) in order to more 
accurately estimate the maximum time during which the graiins remained in this 
part of the digestive tract. 

I n t h e e x p e r i m e n t s imi la r n u m b e r of m a l e s a n d f e m a l e s w e r e used . 
Most of t he r o d e n t s c a u g h t w e r e s e x u a l l y inact ive , s ince t h e y w e r e c a u g h t 
in S e p t e m b e r and had been b o r n t ha t s a m e yea r . 

The p e r cent changes of oa ts in t he gas t r ic c o n t e n t s of the a n i m a l s 
w e r e ana lysed as a f u n c t i o n of t he t ime o f t e r oa t c o n s u m p t i o n b y t h e 
roden ts . In all species a l inea r co r re l a t ion w a s f o u n d w h i c h w a s s t a t i s t i -
ca l ly s ign i f i can t (p<C0.05) a n d nega t ive (Fig. 1). Th i s m e a n s t h a t t h e 
a m o u n t of oat s t a r ch in t he s t o m a c h of these a n i m a l s dec reased p r o p o r -

3. RESULTS 

3.1. The Time of Oats Remaining in the Rodent Stomach 

y t 

>•» X 

Fig. 1. Relationship between the per cent proportion of oats present in rodent 
stomach (y) and the time in hours (x) after oats presentation to the an ;mals. 
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Table 2 
Changes of oats content in rodent stomach depending on the time after consumption. 

„ r l t' Max time of oats 
S p e c i e s animals Regression equation ^eïficieTt staying in stomach 

C. glareolus 41 y= — 2.24 x + 84.76+6.48 -0.924 38.84±2.89 
A. flavicollis 29 y=-2.53 a: + 103.73±6.60 -0.968 41.00±2.61 
A. agrarius 29 y = - 2 . 4 4 x+100.12±6.82 —0.970 41.03±2.80 

tionally to the time of consumption. Using simple regression equations 
the maximal time of oats remaining in the stomach (x) was calculated, 
assuming that the content (y) of oats in the stomach equalled 0. This 
time was from 38 hours for Clethrionomys glareolus to 41 hours for 
both mice species (Table 2). The difference was not statistically signif-
icant. 

The aim of fur ther analysis was to determine whether the time of 
oats remaining in the stomach was different for males and females and 
for animals differing in body weight which ranged from 9 to 25 g. In 
each species the animals were divided into two groups, with body weight 
above or below the mean. The mean body weight of C. glareolus and 
A. flavicollis was 15 g, and that of A. agrarius was 16 g. No statistically 
s :gnificant differences were fooind in the shape of regression lines illus-
trating oat loss from the stomach, and in the maximal time of oats in 
the stomach in the analysed rodent groups. 

3.2. Oats Presence in the Small Intestine and Caecum 

Oats were found in the small intestine for the longest time in A. 
agrarius — up to 48 hours after oats were available to the animals, 
while in Clethrionomys glareolus this time was shortest, up to 40 hours 
(Fig. 2). In A. flavicollis oat starch was found in the small intestine up 
to 42 hours. After that time no starch was found in this ;part of the 
digestive tract in this species. In three out of four C. glareolus already 
after 34 hours no oat starch was found in the small intestine. However, 
in one animal oats were found even after 40 hours. In all rodent species 
oat starch was found in the caecum throughout the whole time of the 
experiment, that is 50 hours after feeding oats to them. 

4. DISCUSSION 

Only a few publications were found on the time of seeds remaining in 
the digestive tract of rodents. According to Voroncov (1961) and Myrcha 
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Fig. 2. Oats in small intestine of rodents. Clear areas — oats, dark areas — no oats. 

(1965), the stomach, besides its digestive function, serves also as a t ran-
sient storage space where food remains the longest. In the glandular 
part of the stomach the seeds undergo the main process of breakdown in 
rodents (Rubin, 1953, after Pravdina, 1958). Because of that, in the de-
termination of how long seeds remain in the digestive tract, most at-
tention is paid to the stomach in rodents. The content of seeds in the 
remaining parts of the digestive tract provides only peripheral infor-
mation (Voroncov, 1961). 

The data on the duration of seeds staying in the rodent stomach differ 
widely. According to Pravdina (1958) in the Microtus genus seeds may 
be found in the stomach for up to 6.5 hours after their consumption, 
and in Apodemus mice up to 8 hours. On the other hand, Adamczvk and 
Ryszkowski (1968) and Ryszkowski ¡(1968) found traces of oats in the 
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stomach and caecum up to 8 days after the presentation of seeds in 
C. glareolus and house mice (Mus musculus Linnaeus, 1758). 

The results obtained in the present study show that in both Apodemus 
species and in C. glareolus oats stayed in the stomach 40 hours. These 
data are based on extensive material, in contrast to the work of Rysz-
kowski which was based on 8 C. glareolus animals. In the present work 
the rodents were given 5 g of oats which exceeded their daily require-
ments for this food, which is 3 g for C. glareolus and 4 g for A. jlavicollis 
(Górecki & Gębczyńska, 1961). Two hours after the presentation of oats 
the animals had stomachs filled with seeds, ¡in 100% of both Apodemus 
species and in 80% of C. glareolus. Pravdina (1958) gave the animals only 
one wheat grain and much green fodder. This was perhaps the cause of 
the difference between our results and those of that author. Perhaps 
one grain is digested in the stomach more rapidly than a large amount 
of oats filling the whole stomach. 

Our results are similar to those of Kostelecka-Myrcha and Myrcha 
(1964) who found that a wheat grain is excreted completely from the di-
gestive tract ¡of voles within 40—48 hours after its consumption. 

In this s tudy oats were not found in the faeces. Since seed digestion 
in rodents takes place mainly in the stomach /(Rubin, 1953, after Prav-
dina, 1958), one might except that oats stay in the far ther parts of the 
digestive tract a shorter time than in the stomach. Oats were found 
in the small intestine after 40 hours, and in the caecum even 50 hours 
af ter its consumption. 

The results point out that 40 hours af ter oat consumption by rodents 
starch f rom oats may be found in the stomach of the animals. This is 
the time in which a specific food may be used for labelling of rodents. 

Acknowledgements: The study was carried out as part of the programme C.P.B.P. 
04.10 coordinated by the Warsaw Agricultural University. 
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Joanna BABIŃSKA-WERK A i Dariusz MATYJA 

CZAS PRZEBYWANIA SKROBI OWSA W PRZEWODZIE POKARMOWYM 
GRYZONI 

Streszczenie 

W liniowej metodzie oceny liczebności gryzoni informacje o czasie przeby-
wania skrobi owsa w przewodzie pokarmowym ma istotne znaczenie dla określe-
nia zakresu aktywności przestrzennej tych zwierząt. W tym celu u trzech gatun-
ków gryzoni: Clethrionomys glareolus (Schreber, 1780), Apdemus jlavicollis (Mel-
chior, 1834) i Apodemus agrarius (Pallas, 1771) zbadano czas przebywania owsa w 
przewodzie pokarmowym. Przez 48 godzin gryzonie karmiono indywidualnie po-
karmem zielonym i wodą. Po tym czasie głodzono je przez 1 godzinę, a następnie 
podano po 5 g ziarna owsa, po czym przez 50 godzin w odstępach co 2 godziny 
zabijano 1—2 osobniki każdego gatunku. Sprawdzano obecność skrobi owsa w żo-
łądku, jelicie cienkim i ślepym. Ilość owsa w żołądku określano z dokładnością do 
10%. Procentowy spadek zawartości owsa w żołądkach w miarę upływu czasu od 
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pobrania go przez zwierzęta wykazywał zależność prostoliniową (Tabela 2, Ryc. 1). 
Maksymalny czas przebywania owsa w żołądkch gryzoni był podobny u wszyit-
kich gryzoni i wynosił 40 godzin (Tabela 2). U badanych gatunków nie stwierdzo-
no różnic statystycznie istotnych w przebiegu prostych regresji ubywania owsa z 
żołądków i w maksymalnym czasie przebywania skrobi w żołądkach u samic i 
samców oraz u osobników o ciężarze do 15 g i powyżej 15 g. W jelicie cienkm 
najdłużej wykrywano owies u myszy polnej — do 48 godzin, a w jelicie ślepjm 
u wszystkich gatunków gryzoni przez 50 godzin po podaniu nasion (Ryc. 2). 


