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Common rice field rats, Rattus rattus mindanensis Mearns, held in the laboratory bore 87
young in 14 litters {average = 6.21/litter). Young averaged 3.71 and 59,33 mm in langth
initially, but increased in linear dimensions, mostly in the first 7 weeks, and gained weight
rapidly from the sixth to the eleventh week. Young females reached sexual maturity in about

6 weeks; mates required about 8, The young rats ate about 6 g daily from weaning to 12.5 g at
maturity. Weights reached the maximum rate of increase more rapidly among litters from

laboratory-bred than in field-bred females 56vs 70 days). Other morphological and behavioral
changes associated with development were recorded.

INTRODUCTION

The roof rat (Rattus rattus Linneaus), the Norway or brown rat (Rattus norvegicus
Berkenhaut} and the Polynesian rat (Rattus exulans Peale) have been studied extensively
in other parts of the world (Leslie et al, 1952; Calpoun, 1962; Jackson and Barbehenn,
1962; Bentley and Taylor, 1965; Spillet, 1966; Egoscue, 1970; and Wirtz, 1873), but the
details on the growth patterns of the common ricefieid rat {Rattus rattus mindanensis
Mearns) in the Philippines have remained largely unknown. In a preliminary study,
Sanchez, etal (1971)" reported that litter size for this species varied from 2 to 11 and
averaged 7.4, while average weight varied greatly from litter to litter. My data were ob
tained from 43 females and 44 males born in captivity to selected females that were
pregnant when captured or to females that were mated successfully in the laborato-
ry.

MATERIALS AND METHODS

All rats were collected in the vicinity of Siniloan, Laguna using drives as described
by Townes and Morales {1953). The collection area was located about two kilometers
from Laguna de Bay shoreline and was dominated by succulent grasses.

Ten pregnant and 30 non-pregnant, mature females and 30 mature inales were
collected. Pregnant animals were maintained in individual wire cages, while non-pregnant
females were caged in pairs with males. Al individuals were nrovided commercial multi-
purpose mash {(creep pellets) with a weekly supplement of rough Li_cg_(palay) and water.
Mothers with young were provided fresh green grasses for both food and nesting
material. Food consumption was recorded for both the gravid rats and for the subsequent
litters that were weaned.

! F. F. Sanchez et al. (Unpublished Annual Report, Rodent Research Center, Colliege,

LagunE, 1971)
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Mated females were examined twice weekly for pregnancy as indicated by either
the placental sign (droplet of blood in the vaginal opening) or by a marked increase in
weight (approximately 25 to 30 g) and enlargement of the abdomen that, according
to Farris and Griffith (1963}, is generally evident by the fourteenth day of gestation.
If pregnancy was apparent or copulation had taken place, the male was removed.

Suckling and weaned litters were weighed regularly and measurements of total,
body plus head, tail, hind foot, and ear lengths were recorded. The occurrence of certain
morphological characteristics, such as, the appearance of vibrissae and hair, tooth erup-
tion, opening of ears and eyes, skull ossification, perforation of the vaginal orifices of
females and descent of testes of males were also noted.

Litter size was recorded at parturition, 2 weeks 2fter parturition, weaning, and 2
weeks after weaning. Litters were separated from their parents on the twenty-first day
after birth, during the usual weaning period of this species (Medina et al, 1972 and Su-
mangil, 1965)2 Observations prior to separation were made to determine whether young
rats accepted solid food, whether mothers prevented the young rats from nursing, and
whether milk could be expressed from the mammae of anesthetized mothers.

RESULTS AND DISCUSSION

All 10 pregnant female rats collected from the field gave birth; however, data
from two litters were excluded because one mother had devoured its entire litter a day
after parturition and the other mother escaped from the cage. Only six of the 30 labora-
tory pairs produced litters,

Table 1. Litters and young of pregnant females (Rattus rattus mindanensis) collected in
the field and those bred in the laboratory.

Female-bred Lab-bred Al
females females fomales
Litter:
size (mean ¥ std. error) 638 1 032 600 7 o063 6211 o032
sex ratio (M:F) 45.5 : 545 615 : 385 524 : 476
Newborn rats:
percent mortality
at birth (no. dead/
total no. born) 11.8 (6/51) 11.1 (4/36) 11.6 (10/87)
percent mortality
at weaning {no. dead/
total no. weaned) 4.4 (2/45) 3.1 {1/32) 3.9 (3/77)
percent surviving
to maturity {no. alive/
total no. born) 84.3 (43/51) 86.1 (31/36) 85.1 (74/87
2

J. P. Sumangil, 1965. Handbook on the Ecology of Rice Field Rats and Their Control
.by Chemical Means. Pest Control Division, BPI (Mimeo).
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Eighty-seven animals were all born alive {table 1). At parturition, eight animals
died of unknown causes and two “‘runts’’ were eaten by the mother. At weaning, three
more young died. Eighty-five percent of the young born survived to sexual maturity.

Mean litter size was 6.21 young per litter, with all litters but one ranging between 5
and 8, For field-bred and lab-bred groups combined, litters had nearly equal numbers of
each sex — 44 males and 43 females. Although figures show more females in the litters of
field-bred mothers and more males for mothers bred in the laboratory, binomial tests
(Siegel, 1956) indicated that no litters differed significantly (P2 0.05) from a 50:50 sex
ratio {table 1}.

Young R. r. mindanensis closely resembled R. norvegicus as described by Farris
(1965). They were born without hair, with closed eyes and ears, undevelopec limbs,
short tails, vibrissae absent, and with pinkish skin. Locomotion was effected by wrig-
gling and paddling; side to side searching movements of the head were observed, and
rapid responses to olfactory and taste stimuli were evident. Changes in morphology and
behavior of this species are summarized in table 2.

Table 2. Times of occurrence of morphological and behavioral changes in developing
Rattus rattus mindanensis

Morphological and behavioral changes Times of occurrence (days)
Range Mean
Suckling rats
Vibrissae appear 2 2
Hairs appear 5. 7 6
Incisors erupt 8-10 9
Ears open 8-11 9
Young find way to mother 9.1 10
Eyes open 14.16 15
Hair obscures genitalia 14 .17 15
Hair obscures nipples in female 14-17 15
First molar erupts 19-20 19
Second molar erupts 21-.23 22
Weaned rats
Third molar erupts 35 - 40 36
Skull ossification 38 - 40 39
Vaginal orifice perforates 40 - 56 51
Testes in scrotal position 60 -70 64

Weaned rats consumed about 5 g/day of laboratory chow during the first 2 to 3 days,
consumption increased to 8.5 g/day during the first and second weeks and to 12.5 g/day
at maturity (table 3).

The average weight of the newborn young was 3.71 (range, 3.0 to 5.2; (figure 1).
The members of smaller, laboratory-bred litters were generally heavier and longer in linear
dimensions than those from larger, field-bred litters. Analysis of variance indicated a



40 PHILIPPINE AGRICULTURIST Vol. 59

Table 3. Average daily food consumption (laboratory chow) of the growing R. r. minda-
nensis from weaning to sexual maturity.

Time from Weaning Average Food Consumed
{weeks) ()
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Fig. 1. Mean weights (g) of young male and female Rattus rattus mindanensis from birth to 91 days.

highly significant difference in weight between litters of field-bred and lab-bred mothers
and between males and females of the two groups taken together (figure 1). There was
also a significant interaction between groups and sexes, because the young males and
females from laboratory-bred mothers gained weight faster than their counterparts,

The only measurement taken at birth averaged about 60 mm, ranging from 54 to
65 mm; young born to field-bred mothers were slightly shorter than those born to
lab-bred females (tigure 2). At weaning, average weight was 22.81 g, ranging from 15.6
to 37.1 g. Male rats weighed about 1.0 g more than the females at this time; by the
ninety-first day after weaning, this difference had increased to about 12.1 g. The aver-
age lenghts (total, body plus head, tail, hind foot, and ear to notch) at 91 days post-
weaning were 177, 94, 83, 26, and 14 mm respectively. At sexual maturity (as determined
by descent of testes for males and vaginal perforation for females) individual weights
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averaged 63.2 g, ranging from 33,3 to 89.2 g. Average lengths at maturity were: total,
248 mm; body plus head, 120 mm; tail, 128 mm; hind foot, 30 mm; and ear, 19 mm.
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Fig. 2. Total and tail lenghts (mm) of young male and female Rattus rattus mindanensis from
birth t0 91 days.

The sizes at which 5090 of the rats showed various maturational characters with
reference to weight and body plus head length were summarized in table 4. The use of
509/0 points to iexpress maturational indices were; used to reduce possible biasing by a
few slowly maturing individuals {Jackson and Barbehenn, 1962).

The conditions of the reproductive organs after R, r. mindanensis reached sexual
maturity in the laboratory were determined from observations of 20 females and 29 males
which were sacrificed at various stages up to four weeks after descent of testes (males)
or perforation of the vaginal orifice (females). Captive females became perforate as early
as 40 days after birth; all females had perforate vaginas by 56 days of age. Uterine
vascularity was observed in all specimens examined from 1-4 weeks after vaginal perfora-
tion. The cauda epididymis of males born to field-bred mother; contained no sperm until
about 3 weeks after the testes descended, while sperm were visible in the epididymal tu-
bulesabout 1 week earlier in males from lab-bred mothers. These times correspond closely
with the observations of Jackson and Barbehenn (1962), who noted that the testes des-
cended at about 7 weeks in /2. rattus and R. exulans, but that tubular sperm were general-
ly not visible until about 10 weeks.

Table 4. Size of the rice field rat at various stages of maturity

No. of Weight (g) ) Body * head length (mm)
Characters rats at 50 point at50 point
Eruption of third molar 74 38 101
Ossification of skull 74 45 105
Vaginal orifice perforate 34 49 108
Testes scrotal in position 40 68 123

Sperm in cauda epididymis 12 99 142
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