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ABSTRACT

Ferrer, Lorenza Segui, University of the Philippines at Los

Banos, Jctober, 1973, Laboratory Study on Juvenile Growth of the

Common Ricefield Rat (Rattus rattus mindanensis Yiearns) . Major

Professor: Pablo J, Alfonso.
Growth and developrent were studied in the common vicefiald

rat, Rattus rattus mindanensis Mearns, in the laboratory frou

November, 1971 through February, 1973. Data were obtained from
87 young born in captivity, from 14 litters. The animals were
apportioned into two groups: Group I, the litters from female
iats bred in the £141d and born in the laboratory, and Group 2,
the litters from females bred 2ud born in the laboratory.

Litter size ranged from 2 tc 38 and averaged 6.21, and sex
ratio of the iitter was equal. Initial average weight ané total
leﬁgth of the rat was 3.71 grans and 59.53 millimeters, respect-
ively. Growth in weight was most rapid in the sixth to the
eleventh week while growth in linesr dimensions was most rapid
in the first 7 weeks. The young rzached sexual maturity in
epproximately 6 weaks for the females and 8 weeks for the males.,

The young rats consuried a dsily average of 5 grams after
weaning and conéumption increased to an average of.8.5 grams
duriﬁg the first and socond weeks. At 6 weeks there was further
increase of 0.5 to 1.5 grams In daily feed consumption and final~
ly leveled off to an avarage of 12,5 grams per day at the age

of 7 to 9 wooksg.


http:developr.nt

.  $g§§a1fdimatph18m in the two groups for weight~apd’11hemt
"dimﬁngéé?;:reegltedLftom*che continued,grow:pvoi?;ﬁe'faté‘unfil
kihe niﬁéﬁy;firSt.day‘for'the‘labofatory~bred gréﬁpé*'ﬁeights
tén&ed toyatcéin ﬁakimqm rate of increase whEn'tﬁefrats were
~ about 56 days for the laboratory-bred group and 70 days for the
field~-bred group. Increase in tofal,.bodv plus heéd, and tail
lcngths for both groups were recorded during the first 7 weeks.
The time of occurrence of certain morphological ana ba~
havioral changes of nursing and weaﬁea rats are suﬁmatized.
Correlétion coefficients and regfeasion lines calgulated fof
the relationghips between weight and age, between total, body plu
head, tail, and hind fo?t lengths and age showed that there were

‘highly significant differences at 1 per cent level.

xi



INTRODUCTION

Information on growth and patterns of individual development
are ilmportant in understanding the animal population dynamics of s
specles. These arc best obtained by cxamination and by measurine
the numerical ag well ag the developmental activities of the animals
from birth to maturity. Since this is quite impossible when work-
- ing under field conditions, raising this wild species in the laborntory
is necessary to obtain the data from which the structure and statns
of the population can be estimnted.'

Details on the growth patterns of the common ricefield rat
(Rattus rattue nindancnsis Hearns) have not been reported previous-

ly and have remained largely unlknown. In contrast, other specles -

such as the roof rat (Rattus rattus Linneaus), tha florvay or bhrowm

vat (Rattus rorvegicus Erxleben) and the Polynesian or bush rat

(Rattus exulans Peale) have been studied extensively in other parts

of the world (Laslie.ut al, 1952; Jackson and Barbehonn, 1962;
Calhbun, 1962; Bentley and Taylor, 1965; Spillet, 1966; Egoscue, 1570;
and Wirtz, 1973),

Numerous investigators (Leslie et al, 1952; Jackson and
Barbchenn, 1962; and Bentley and Taylor, 1965), are of the opinion
that much remained to be learned and more gaps nead to be fillnd
about our basic knowledge on the blology and the related ecology
of aven among the most studied cpecies of Rutcus. Tt is for this
reason that tﬂe following study on the frowth, devn*opnent and

general behavior of the common ricefield rat (Rattus rattus

mindaonensis s preasented.
A et o Mttty



REVIDW OF LITERATURR

Growth Rate In Relation to Litter Size

A study by the Rodent Resecarch Centar (Sanchez et al, 1971)

has been conducted on the rate of physical growth of the rat

(Rattus rattus mindanensiz) in relz;tion to litter size at weaﬂins_z
time. Five litters of rats raised in outdoor nest hoxes produced

37 animals at weaning time {23 days after birth). Litter size
varied from 2 to 1l and averaged 7.4. The two weanlings in the
single litter were morc than four times the weight of those in the
set of 11 young at 23 days. The averaga weight of the young in ezch
litter was significagtly different from cvery other litter.

The litter containing 11 animals was not independent of their
mother at 23 days and none survived after being removed from the
mother. In contrast, anothner litter of 1l waanlings was independent
of their parant‘in 23 days and nine of these su;vived after separation

from the nmother,

Birth Yeights

Thae birth weights of rats and mice (Bentley and Taylor, 1765
ead Reading, 1966) are found to be velated to hoth the parity of
thair mothers and the size of their litters. Individuals born to
mathera,chétvhave,praviously wndergone pregnancy weighed significantl:
wore at birth than thosa bora to primiéarous mothera. Independant-

ly of maternal. parity, individuals from smaller litters weighed



significantly more at birth than those from larger litters.
However, multiparous females generally have larger litters than

do primiparous females. Likewise, multiparous femnles are usually
older, larger and have a graater rearing ability.

The work. of Bentley and Taylor (1965) on Rettus rattus resred

in the laboratory shows that at birth males are slightly heavier
on the averagoe than females. Females geined weight morz quickly
during the first 2 weeks but, at 5 to 6 weeks of age, the males

became significantly heavicr and remained so.
«Parturition

Farris (1950) observed that at birth the first young delivered
is usually expelled by head presentation and the others follow eithar
by breech or by head delivery. In most cases, the female licks the
vulva preceding the dslivery; failurzs of the rat to lick the vulva
seems to be correlated with difficult delivery. Following parturition
the mother licks the young rat and removes the amniotic sheath. The
mother very seldom pays any attention to the young until the placoatn
has been caten.

In the mice, parturition generally occurs betwecen midnight and
4 a.m., but may occur at any time (Hugh, 1964). This will depend
upon the agoe, litter size, and physfcal condition of the female.

Delivery may take a few minutes and may be prolonged for many hours,



" the usunl litter being. born. within 1¢62 hours. Thp female rats’
eat the placenta vh;qh promo;es a awth of substance for milk prod-
uction. | )

Wirtz (1973) reports a datailed litter delivéry of a female
R. exulansAfrom the time the gravid parent is settled in one corner
of the cagaz preparator& to delivefy up to eating the placenta of
the third and fourth young immediately following birth. The entire

process took ovaly four minutes.

Reproduction

Sumangil and Rosell (1959); working on the reproductivity of
some species of field rats, note » comparatively reduced breeding
in the Pattus argentiventer Rohinson and Kloss in cage condition.
Hortality rate at weaning period was extremely high and they asso-~
ciated this to a high rate of cannibalism on the part of the parent
rats, resulting iu about 68 per cent of all the fatalities at lac-
tation. Sumangil (personal communication) associates cannibalism
in cages mainly to (i) human handling of the young and (i1) dietary
deficiengies. ‘He finds it apparent that under field conditions
-such mortality rates due to'canﬁibalism may not be as high as in
cage condition. Sumaagil and Rosell'(1959) _further observe an
abnormally hastened javenileship and aarly ph;sica], as well as sext
maturity among young rats delivercd at the earlv phase of the breed-
ing vycle. Based on Beasonal breeding, femalcs belonging to the

A‘first generations arc commonly pregnant in about 11/2 monthe to
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two méﬁthé ffom birth, lﬂmuﬂtary laboratory studies showed a
siudlor early maturity trend wherein g 53-day old feomale gave birtch
" to 3 young. Considerinc the restation period of /1 days, the sp1c1~
men was only 32 days.old =t fortilization,

Peculierities of éexua} brecociousness were further subtantiatad
by Sumangil? et al, (1963) in the reproductive study of the R,
argentivenﬁqg in ricefields of Buluan, Cotabato. I have noted
similar sexual precociousness existing in R. r. mindanensis from
field conditions in Central Luzon.

The presence of viable sperm in the male rat ﬁae proved to be
correlatad with macroscopicélly visible tubules in the cauda epidi-
dynis for several cricetids (Hsvilton, 1941) and for a murid rodent
(Davis and Hall, 1945). Jackson (1962) used this technique on Ponapa:
in doubtful cases vhere the testes were enlarged but the tubules were
not readily discernia;;, geparate snears of testis and epididynal

tissue were exanined microscopically for sSperm, -
Litter Sizo

Litter size at parturition of Rattus rattus mindaccnsis in

Mindoro, hased on Sumangil and Rosell report in 1959, varied froﬁ
1-6 young; There is no record on the average number of young‘weaned
per litter. Sumangil, Ferrer and Macanas (unpublished) working on
Athe same species in Buluan, Cotabato. found an average litter siza
of 7.6,.ranglng fron 4 to 12 yeung, Medina et al (1972) however '
‘4obtaingd$a lower average litter sizo of 5 for the same species

under cage conditicn.
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}’,grscu\. ("“}ﬂ) olnserveﬂ t’mt thz littar slzc for sor apecins
; of rcd»nts‘vaties wit‘xin na*row 1 dta apnnr\,ntl-.r uu‘ fizuc. ny horra
di'.:y t‘mt ;t rc.mains unchanrc.d by select!.on throup s manv ;,enerat;ous
fle: cremplirind the "Ol'mw:l n vt (R, exul a_gg_)iz vs hwino s;eminplv |
ﬁﬁe best‘posn:lbi 1i.i'=s :ln tnis dfrectlon bccauee thc‘ mmb.sr of nan-
-1ae {3) grt*atly zxceed the averare litter si-'e, which is 3. ‘3 fron
a range of one to 10 young in t:rzfa epevi@s.

Rosell (1)50), on h:ls studies on t}m reproduction of Rattus

argentiventer, states that- the age of the rother 15 a factor

that datermines the number end size of littere._ He obsarved that
there was .an ‘increa,a'e in litter size as the nother grew older until
the age of 7 to 8 months énd from where a decrease in litter size
was noted, .

A study byb Cemercn (1973) probe Jnto the effect of litter size
on pos_tnatal growth md developrent in the desez;t woodrat (Neotons
}_'a_gi‘.,‘&a‘.:_ He stated that.ths oroportion of young surviving to wean
was :xlso a function of lit:ter oize, There was no poét*par;uritional

mrtality in litters of ons_, two or three young. Howaver, ‘there was

only a 75 per c’aut survhml t:o weaaing ia litters of four, young and
a Burvival of. )O per ce it innmales and 3’4 per cent in females awong

littars. of five youniz.
Sc.: Ratio

Thu pr.lmury sm ratiu 1n mama s,ian 1"ouulation 1.s conaidered ,o :

'!.ba a?:c»u!: 00 per cent: mln (.u.:\dall 1964) “hut’ cnlj a slipht pxcass



of malésgis'gppareﬁt &t birth. This conforms with tha finding of

Sumahgil md Bosell (1959) that Rattus rattus mindenensis has

1.23:1 sex rétiO»aé birth but Medina et ai (1372), who raised the
same species in tha laboratory, found that sex ratio was 1:1,1 in-
dicating a very slight preponderance of the females over the males.
According to Jackson (reported in Storer, 1946), the departure from
equality was slight, but the numbers were too small to have signifi-
cance and probahly at birth up tc the time of weaning, the sex ratio
remains at equality.

It has been observed (Beer et al, 1958) that such factors =g
senson of the year, age of the animals, and method of collecting may
cause the observed sex'ratios to deviate from the true sex ratic of
the population. Sunangil, Ferrer and Macanas (umpublished) particu-
larly note the preponderanca of mature males during the breeding

moaths of R, arpentiventar 1z raddy fiolds of Cotabato. Sumangil,

(1971) relates this to burzowing buhavior of ricefield rats for ro-

productive purposes.
CEJECTIVE

The objuctive of this study is to ohtain information on post-

natai growth and Hehavinral pattermns in Rattus rattus mindanengils

Nearns.,
MATRRIALS AN METHODS

The atudy was conducted in tho Departront of m1t01010FV, the
rDapartuenL of "oology aud at the odont Research Center, Collewme,

Layuna trom Hovember, 1971 to February, 1273.



Data were obtainad from 44 males and 43 females born in
éaptiﬁity fron 14 litters from selected females that were pregnant
when captured and from females that mated and became pregnént in

the 1dbotatory.

Capture

Jith the use of blanket system (Tormes and Morales, 1953)
and 1ivo traps (28 by 18 by 14 centimeters), gravid and non-gravid
females and males were collected in Siniloan, Laguna. The
collection area was twe kilometers fron Laguna de Bay shoreline
mostly covéred with succulent grasses such as "Sayakibok“

(Echinocloa crusgalii},, "tikiw" (Scirpus grossus), and para grass

(Brachiaria rutica). A selective 10 m x 10 m quadrat was applied

and 20 live traps were employéd in separatc but adjacent collection
sites. A total of 70 rats were gfathered and brought to the
laboratory. £Six collections were performed during the period of

study.

Care and Feeding

Ten pregnant and 30 non-pregnant but mature females and 30
mature males were collacted. Prepnant animals ware maintained in
individuel wire cages measuring 27 by 22 by 18 centimeters. The
aon-pregnant females were caged in pairs with opposite sex in esch
.of the 30 wire cepjes used. All individuzls were provided with
food and water given gg.;igiggg,. Mothar.and younp, wera provided

:witﬁjample amount of fresh,green’leavea and arassaes which eervgd

'both>as'food andrnasting matericl. The leaves and prasses given



were: Oryza setiva, Epomca batatas, £. aguatica, Fennisetum

polystachyon, Brachiaria distachya, and B. nutica. Coumercial

multi-purpose ussh (crecp pellets) of A-One Feeds, Inec., Pagig,

Rizal was used ag the usin focd md paddy rica (palay) was piven
]

oace a week as 2 supplenant., Tha aromt of feed consumzl wag

recorded for both the gravid rats and for the subsequent littors

that were weened.

Reproduction

The mated females ware examinad two timas 2 wook for the
placental sign (droplat of blcod in the vaginal opening), or by
marged increase in weieht (approximatelv 25 to 30 rrans) and by
enlarpgement of the abdqmen {(fourteanth day »f gestation),
indicating pragnancy (Farris amni Griffith, 1263). ‘The mal: -ras
removed whenever pragnaacy was noticed or immediately after
copulation has taken nilaca,

Pregnancias wera detactad throurh deily visite and exaninsations

and the animals wer: checlted around the astiqated time of narturition,

Measurament of Varinbiz

1. Crowth

Each youug within a litter was weighed and measured ou the day
of {ts birth and every day up to dav 21. Yelphing avd measure-
wents were performed in the morning before the animals ware pivan
food, Tha waighines wore raad to the negrent .1 gram with a
‘arvard triple-bean balance (Chaus), All moasurements ware talken

to tha nearcat nillimetor. Thereafter, the vaaned aniwals wera


http:Pregnanc.as
http:consum:.12
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inéividually weighed and total length, tail length, hind foot length,
and eér notch length measured at weekly interval until the age of
gexual maturity.

Perforate vaginal orifice in the female and fully descended
testes in the male were considered to be the initial criteria for
sexual maturity. However, the weekly growth measurements were con~
tinued for four more weeks after the indicated initial signs of seg~
val maturity. A few specimens from both scxes exhibiting these eri-
teria of adult characteristic were sacrificed to determine whether
or not perforate vagina and descended testes are reliable signs of
sexual maturity. The presence of testicular and epididymal epeims
were considered as adequate evidence of male sexual maturity, while
vascularization of the reproductive tract would indicate similar
maturity in females.

When weanlings were to be weighed, the mother was temporarily
removed from the cage by inducing her to climb into an opaque sack
pléced over the mouth of the cage. The young were then individually
picked with forecps, weighed, measured, and returned to their nast.
The mother is then released back to her litter. All weancd rats
were identified by toe clipping to indicate litter number and hy
car punching to designate individual number. Likewise, parent
eninals were properly identified corrasponding to their litter
markings.

Animals that were difficult to handle were anesthetized with
gulfuric ether prior to weighing snd measurement.

Litters wern separated form thei; parents on the twenty

flrenkday after birth which is the weaning poriod for R. rattus
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nindanznsis (Medinz et al, 1972 an2 Sumangil, 1965), ap> of wennine
was determined on the bases of the young takin- solid food, evidenc.:
of rejection by mother when the young attempted to nurse, and by
whether or not nilk could be expressad from the mavmse of ancsthotizad
mother. These criteria are similar to those uscd by Lavne (1968).
Litters were split into groups of two or three arimals, primarily

to avoild crowding in the cagas.,

2, Age deternination

Observation on thg suckling and weaned litters were made to
relate physical and behavioral measurements to age. ‘This in-
cluded the basic measurements of total length, lengths of bady
Plus head, tail, hind foot and ear length measured from the ear
notch and the occurrence of certain morphological characteristics
such as the appearance of vibrissae and hairs, teeth eruption,
opening of esrs and eyes, skull ossification, perforation of
vaginal orifice for female and when testes became scrotal in

position for th: male.

Moftalitx

In order to ohtain Information ~n mortality, litter size
was recorded at different pariods: parturition, 2 weeks after

partucition, weaning, and 2 wezks after waenning.
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Proximate Analﬁsis

The quality and nutritional composition of a feed indicate
whether an animal utilizes a diet high in protein or carbohydrates,
or whether some other component is important. Therefore, a pro-~
xipsate analysis was utilized to determine the per cent welght of
moisture, ash, crude protein, crude flber, crude fat and nitrogen-
free extract. All analysas weve performed, using the Association
of Official Agricultural ‘hemists methods (Horwltz, 1965), at the

Animal Nutrition Laboratory, Department of Animal Science.

Statistical Analysas of Nata

The distribution of sexes between field-bred and laboratory-
bred rats were compared using the binomial test (Siegel, 1956).
Weight of the individual rats at zeroc ape was tested for statistical
significance by the usea of analysis of variance (Snedecor, 1955},

The daily mensural dafa of each sex for Group 1 and Group 2
from birth to maturity were analyzed and relationship between varia-
bles was determined by correlation and regression analysis (Steel
and Torrie, 1960).

The 5 per cent points of thi: ricefield rat at various stages
of maturity with reference to waight and hody.plus head length
were approximated by visually fitting data plotted on arithmetic

probability paper (Davis, 1954},
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RESULTS AND DISCUSSION

The data obtaineé on the cormon ricefield rat, Rsottus rattus

mindanznsis during the coursz of this study were appnrtioned intc
two groups: Group I, the litters from femala rats bred in the
fi:ld and were born in the laboratory, and Group 2, thc litters
from femnale rats that were bred and born in the laboratory. In
other words, the first group consists of young delivered by female
rats pregnant when czptured and the second group consists of young
born by female rats that bred undar laboratory conditions. This
pattern had been simiiarly described by Wirtz (1973) on Rattus

axulans.
Lxulans

Reproduction

All the 10 pragnant female rats collected from the field
gave birth but only 8 littere,.litters 1 to 6 and 13 to 14 (Tabls 1),
were congsidered since one mother had devoured its entire litter a
day after parturition whilz the other mother escape¢ out of the
cage. The earliect delivery was a litter of 8 on Novemher 20,
1571 while the latest was elmost after a year, on Novembor 10,
1972 composed of 6 young. |

Out of the 30 pairs of breeding stock kept in the laboratorv,
only 6 femalas bacame pregnant and gave birth to litters 7 to 12
(Table 1). First delivery was on September 15, 1972 of 7 young

and the last litter bhirth was on October 7, 1972, also of 7 rats.
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Table 1. Date of birth, size of liﬁccr and~numbef of males
. and femal2s. of the'l4 litters of the ricefield -

rat,
Litter Date of Litter !lo. of o, of
0. delivery size males feriales
Group 1 {fiazld-brud)
1 Noveubur 23, P71 8 2 3
2 Joverber 71, 1971 & 3 3
3 Wavomber 22, 171 3 2 L
4 Decerbar 11, 1971 7 3 4
5 Tebruary 26, 1972 5 3 2
Zoptonber 15, 1372 7 4 3
13 Hevarber 6, 1972 é 2 4
14 Hovamberzr 10, 1972 6 3 3
' Group 2 (laboratovy-brad)

7 Saptembar 26, 1972 7 5 2
8 Scptewber 27, 1972 3 3 0
9 Septerher 23, 1972 7 S 2
10 Uctober 2,'1972 6 3 3
11 October 5, 1872 6 2 4
12 Octobar 7, 1972 7 3 4
Total 87 hé 43

.—twe
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Feed Analysie

The proximate analysis of nutrient corposition of the nulgi-
purpose mash (creep pellet), which servad as the main food of the
rats is shown in Tablez 2. The creep pellets contained 14.08

per cent protein.

Table 2. Proximate nutrient composition of the multi-
Purpose mash (creep pallet) feed.

Percentage
Dry matter 87.07
sh 9.71
Crude protain 14.08
Cruda fiber 11.79
Crude fat 9.89
Nitrogen~-free extract 41.61

Crude protein analysis (Garpacio and Castillo, 1973) of rough
rice (palay) and green feedstuffs such as camote, kangkons, and
para grass that were fod to the rats ac supplements are 7.39,
2.04, 3.9, and 1.82 pur cents, raspectiyely. The study however
did not run any digestibility trial of the feeds used to assess
how'much‘each of the nutrients anélysed were teken in by the

animals under investigation.
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Eseé Consumptton |

TheyaVQ:agéTdaily_créepvéellét consumption: of the rats fron

Wcaﬁ;ng..td=sé§uéi ﬁatdrity ara summafiZed'inﬁTable 3. Tﬁekyoung

‘ratéﬁconsumad a dally average of 5 grams on the first 2 to 3 days.,

Consumption 1nc¥eaaad tc an aversge of 8.5 grams Irange, 8-12 grams)

during the first and second weck. As the rat épproaches the ape

of sexual maturity (4~6 weeks) there was a further increase of

0.5 to 1.5 grams in daily feed consumption, which finally tended

to level off to an averaéc of 12.5 grams (range, 10-14 grams) per

day when the animals reached the age of 7 to 9 weeks.
Littexr Size

As shomm in Table 4, the litter size in R. r, mindéncnsis

had a mean of 6.21 young per litter (range, 3-8 youngs/litter).

The litter sizes did not vary much from the average except for
litter No. 8 which had only three. The present observation does
not seem to roflact the contention of Asdell (1964) who stated

that confinement reduces the litter size and that litter size of
the wild female is la;ger than that éf the laboratory or zoo
female. Asdell reported that litter size in a small sample of rats

in captivity is 5.6.
Sex Ratio

The proportion of males and females from the two groups
taken together 18 44 males and 43° femnlea. This gives a ratio

<:of 102 33 nales to 100 femﬁlus or a  male percentage of 50.57 (xnbla 4.



Table 3. Average ,d'nily creep pellet consurption of the
]

growing rats from weanin

g to sexual maturity.

Period after weaning Anmount
| (gms)
0 week 5
First week 8.5
Second weck 8.5
Third week iO
Fourth week 10.5
Fifth weck 11
sixth weelk 11
Seventh week 12.5
Eighth week 12.5
Ninth week 12.5

I



" Table 4. Totals and. petcem;ﬁge's of the sexes for the
14 litters of Rattus rattus mindanensis.

Litter Total ale Female  Per cent Per cont
no. male - female

Group I (ficld-bred)

1 8 3 5 37.50 62.50
2 6 3 3 50.00 50.00
3 6 2 4 33.33 66.67
4 7 3 4 42.86 57.14
5 5 “. 3 2 60.00 ' 40.00
5 7 4 3 57.14 42.86
13 6 2 4 33.33 66.67
14 6 3 3 50.00 50.00

Group 2 (laboratory~bred)

7 7 5 2 71.43 28:57
8 3 3 0 100.00 0
9 7 5 2 7143 28.57
10 6 3 3 .50.00 50.00
11 6 2 4 33.33 66.67
12 7 3 4 42.86 57.14

Total 87 44 43 5057 49.43




Table 5. Percentage of sex ratio distribution of the
ricefield rat separate for froup T and Group 2.

Group I (field-bred) Grovp 2 (;aboratory—ﬁred)
LEEST le Female fer cent ILESY ale Femalo Fer cent
1 3 5 37.59 7 5 2 71..43
2 3 3 50.00 8 3 0 100.00 -
3 2 Q 33.33 9 5 2 71.43
4 3 4 42.86 10 3 3 50.00
5 3 2 69.00 11 2 4 33.33
6 4 3 57.14 12 3 4 42.96

13 2 4 33.33
14 3 3 50.00

Total 23 28 45.10 21 15 58.33




.”bis conforns with the'bindinss of “4rtz (1071) and Rosell (1’50‘
:who claimed that the" ,ex rafi« in lﬁ;tprq born An "upriv“ty are
Tequal;«;

‘»Tﬁé?ai trxbut*on of the total nuzber for the two rtoups is
“given in Tablc 5. The f‘guras a7 8 whole show & preporderanc; of
females for'Groﬁp 1 and of males for Group 2. The binomial test
(Siegel, 1“”6) Ioas not sbon fny stariq ical siypificﬁnt diffefence

(P = ,23) in tha distribution of the sexes betaaen ficld-hred
and_laboratoryﬂfred rats. Studiius of the sarn rat specles by
Marges (1972) trapped frou the ficld indicates that the dver~a1}
sex ratioc of 51.83 per cent prepcndarangé,éf males was not
statistically.different from the ratio indicatiﬁa perfect equity

between sexas.

Jorphological and Bshavioral Developuent

The rats nye borﬁ'wiﬁhout hadr, wich'closed ayes and ears,
.undeveloped limbs. ahort tail, v_brissrc ahsent, and vinkish
in color. As Parris (1965) described, locomotion i offacted
by wriggling and paddligg, the head ie always.searching;‘with
quicic réchﬁae'to olfactéry{and‘tasté stimuli,

Tha time of occurrqncevof cercéin morphological and hehavioral
changes may prove useful in esﬁimétina ;he ape of young gégggg
zattup (Bentley and Tnylor,-l?é&)v No&{n« at al (1Q72) working ’
~on 2. r. mindavensis noted ;5‘: as ccrs of bah;viot of the sneciue.
At birth, the mean weight bf tﬁe ri efield rat rearnd in the
”nle zoratory was 3,71 prana and the averngq tqtal length'was 59.53;;

;gmillimaters.
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Age determination of the suckling litters and weaned rats

by means of the time of occurrence of certain morphological and be-

havioral changes are summarized in part below:

Suckling younp Approximate no. of days
Rangs: Mean
Vibrissae appear 2 2
Hairs appcar 5-7 6
Incicsors erupt 8-10 9
Ears open 8-11 9
Young find way to rother 9-11 10
Eyes open : 14-16 15
Hair obscures genitalia 14-17 15
Hair obscures nipples in fetaale 14-17 15
First nolar crupts 19-20 19
Second molar erupts 21-23 22

Weaned rats

Third molar erunts 35-40 36
Ossification of skull 38-40 39
Vaginal orifice perforates 40-56 51
Testes scrotal in position 60-70 64

By the end of the first weeck the dorsal pelage was obvious,
buﬁ the white ventral hairs were not yet noticeable to thg un-~
aided eve. Mystacial vibrissae were 11 millineters long and the
teats‘were visible on females. During the second week, white
ventral pelage appeared, the grayish brown hoirs of the de :sum
developed into a solid coat, and the guard hairs were distinguish-
able among the finer body‘hairs. Once the ears opened the young
find their way to the mother whenever the latter leaves the nest.

Mystacial vibrissae reached 20 millimeters. Incisors erupted bzt~



L.99:
'?ween the eighth and tenth davs with lowers usunlly being sl ght;'

: 11 anead of the upperb. _ o  > U

During the third week behevioral changes werg more apparent

_ thén morphological,ones. The movement. of the young becane well
coordinated and the youne jump in response to squeaking by the
obscrver. The juveniles 1aéve.éhe nest and began climbing the cAage
walle 1f disturbed. Mqlars occasionally erupted as early as the
anineteenth day, but usually not until the beginn’ag of the fourth
week. At this age the vibrissae was 31 nmilliueters.

Hursing ceased after the third ﬁeek. The young weighing bet-
veen 14 and 31 grams wers roaming in the cage and started tasting
solid food. Molting in the young rats was normally completed during
the fourth week. Dark hairs continued to appear on the dorsum until
the seventh week, éiving it a dark cast. The vibrissae had grown
to a maximum of 51 millineters at thisvstage and reached a full

length of 60 millimetcrs at approximately 19 weeks of age.

Sexual- Developmant

t\'

There are‘mény‘pHYEiological driteria,to determine chronologi~
cal age in wild species but p= rhaps uhe ensiest- for iive animals is
~ the condition of tha reprod;ctive organs (Davis, 1964) The vaginal
orificu of young fcmales is sualed by a- mambrane, while the tastes
‘of young males are confined to the abdominal cavity. In rodené?,

.3the testgs descend 1nto rhu scrntum 9 the mala bncones seyually

f maturc nnd the vaginal orifice becomes purforate as the female ap~
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proaches maturity. These two characters camn thus be considered to
be the first overt signs of approaching sexual maturity and are usc-
ful because they at; S0 easy to observe and record. ‘ot until after
weaning did any wembers of either sek exhibited these criteria.

The conditions of the reproductive oxgans when Rattus rattus

nindanensis reached sexual maturity in the laboratory were de-
termined from the observations-or 29 males and 29 females which

wera sacrificed at various wecks of maturity, usually until the fourth
weék after the testes have descended oz the vaginal orifice perfora--
ted (Tables 6 and 7).

Capﬁive_females became perforate as early as 40 days and all
females have perforateg'uaginas by 56 days of age. This result con-
forms with the findings of Southwick (1966) and Asdell (1964) on
R, rattus who both claimed that puberty was reached on about the
game day. Malee did not attain a comparable state until 14 days
older. Table 6 shows that at all wecks after perforation of vaginal
" orifice there was vascularity of the reproductive tract exanined.
This finding contradicts the statement of Marges (1972) on the same
spacies that perforation was not indicative of séxual maturity since
neﬁly perforate females showed no development of reproductive tract.

; Table 7 éhows the individual uales exarined for the presence
or absence of sperms in the cauda cpididymis with the corxresponding
cat welght and tei.ws weight. It could be seen that three weeks
~after the testes becamn scrotal, Fhere were already sperms in the

cauda epididymis but before this date therc was no trace of sperms yat.



‘feblo' 6. Sexunl duvalopment of the forele ricefield rat.

- ~ . .’ Vaginal orifice Vascularity of the
Litter Rat - Weight perforates reproductive tract
no. no. - (am)  (nth day) Wk, after vaginal orifice perforates
\ NI : 0 ist 2nd  3rd  4th

Group I (field-brad)

3.4 56 J
35,1 56 v
44.5 45

R Y

33.2 53 : Y
42,7 50 v
36.8 50 v

=N

4
45.0 40 v
50.3 40 , v
52.3 45 | Y

13 40.6 50 ¥/

v
S Ww s N

41.2 52 K/

Group.z (laboratory-bred)
99.3 55 y
10 79.7 55 Y
2040 56 | - y
S s a0sg 6
i 2 5§i€; ‘59; ‘ty,~ |

T Y S L - SRt Y S

5 LG 56
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Table 7. Sexual development of the male ricefield rat.

Presence (p) or abscnca
. (2) of sperm in cauda
Litter Rat Weight Testes scrotal Testes apididymis
nG. no. (gm) in position welght Wk. after tostes desnonded
(nth day) (gm) 0 1st 2nd 3rd  4th

Group I (field-bred)

1 5 55.0 70 0.5 a
6 63.9 70 0.5 a
2 1 73.3 68 0.5 a
3 192.0 6¢ 0.6 a
3 3 50.0 62 0:3 a
4 83,9 63 0.6 D
4 3 89.4 60 0.9 P
5 83.5 ' 60 0.8 P
5 1 63.5 64 0.6 a
2 73.7 64 0.6 a
13 1 77.4 ¢3 0.5 a
2 56.3 63 0.5 a
14 1 73.4 64 0.3 a
2 83.8 64 005 a
.3 93.8 64 0.7 . P
Group 2 (laboratory-bred)
7 1 113.9 65 0.7 P
3 117.5 63 0.6 D
4 116.8 65 0.7 P
8 1 97.3 60 0.6 a
3 89.2 60 0.6 a
9 2 114.5 63 0.7 P
6 119.4 64 1.0 P
10 1 104.3 63 0.6 a
2 112.0 64 0.8 »
11 1 92.7 64 0.6 a
3 125.1 64 0.5 a
12 1 106.2 65 0.5 a
3 129.2 65 0.7. P




Pravious work done on R. xattus ond B. "axtitlpns by Jackson and
+ FAEEN = SRUCR0S. 80;

Barbehann‘(l962) shéwed'that the tostes dégédﬁdéd;in'ébout‘7 weeks
but required 10 wecks to reach sexual maturity. This means that
there was a period of 3 wacks betweon tastes descent and the
préscncc of active spermatozoa in the caﬁda epldidymis which was
the contention of the present study. The descent of testes then .
as applicd to growing males is not a very good index of sexual ne-
turity sinco at tha stage of developnment the aninal way still bs on
the sub~adult catugory (Sanchez et al, 1971).

The presence of viable sperns has proved to be correlated with
macroscopically visible tuéulea in the cauda epididymis (Jackson,
1962) but net with the tostes weight. A linear correlation was
nmade on testes weight (fifth column of Table 7) with the presence
of sperms at varioun weekg aftar tcstes descent and tharc was no aig-

nificent differenceiat 5 per cent level (r = 0.662). The 29

pairs of valuce are plotted in figure 1.

Mortality

Infant mo:;ality is one of the most chengeable peramctors of
population dynamics. Study by Brown:(1953) on confined rodent pon-
ulations had shown that 1nfant mortality is often the major control-
ling mechanism in crowded rodant populations with adequate food,

The results of data on mortality from the}present study was

wholly or infant mortality.
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Y = 0.4689 + 0.3466 / log (X

r » 0.66242

Y ) 4 'y Y -+ X

0 1 i 3 4

(93]

Weel 4irer vastos descen:

Figure 1. Regression oi testes weiglt (Y) ou week after
descent of restes (X) for 29 male ricefleld rats.
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Tablo 8; asents the record of mrtPl’tv ffom parturition to
2 weks aftey veaning tire and the aunhar of rats that roached
. uaturity. £11 87 anilimals wore torn 21live. At pam:urition, eight
animals "(::\'-m mjalr:sl and aix fomales) x-y\;:re killed eﬁtfxer by acéider.t:;
or other r.xiéfartmec ad twe ‘runte' {om2 maile end one female) wer:
eaten by the ‘mc.‘-ther. A total of 77 inr.‘-.ividuals or 398.51 per cent
of the population survived aftar this utaga. Thur? was no mortall
rate at 2 weecks after parturition but st weening a reduction in
the total nun}‘:m: by thrae aninals was notai.

Apain, there vas no rortality at 2 weeks after weaning and
tha total nusbar of individusls surviving this peoricd reachad
sexual maturity giving « total of 74 rats. A mortality rate of
14,64 pax cent ivas very low compared to 3L.6 per cent noted by
Wiesnar and %h.mrd (1935) in thelr study of latoiatory populations
from birth tou 31 daye of age.

Survivmg aalmals frop birth to adulthocd gave 85.0i per

cent which was a comparasble result to 87.5 per cent in Rattus

argentiventor (Rosell , 1959). ilowaver, Medina et al (1972) got

only 62,11 per zent of the cffsprings living up tc woaniny and

to meturity.
Nxowth Rate

‘f‘nnemllv it ia’vf‘o bo oxpucted that nale ratd will tend to
se: 1arger end heavier t;'n:m fomales of the aamn age which will

‘becamo mora aprar«.nt with tinc (%ill«’zt , 19'4' Calhoun, 106?).


http:wLimm.ls
http:surviv.np

Table 8. Mortality of the ricoficld rat at parturition,
2 wecks after parturition, weoaning, and 2 weeks
after weaning.

: Mo x ity at
Litter Rats Partu~- 2 wecks ‘Wea- 2 weeks Rats
no. bem rition nfter ning aftor attaining
parturition weaning maturity

Group I (ficld-bred)

1 8 2 : 6
2 6 1 5
3 6 . 6
h 7 2 5
5 5 5
6 7 1 6
13 6 ) 5
14 6 , 1 5
| Group 2 (laboratory-bred)
7 7 1 | 6
8 3 3
9 7 1 1 5
10 6 6
11 6 6

12 7 2 3

" Tot.al 87 10 3 74
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The. data here presented are no exception. Hovcver, from birth to

the ninety first dsy males nnd fenalns of the- Group 2 animals tendeu
to grow faster than those of Group I. Althoughythe observe@ ratg for
the two groups continued to increase gradually innsize~thronghout the
study, weights.tended to attain maximum rate of increase by about
56 and 70 days for Group 2 and Group i, respectively, and then
increased only very slowly. ‘Increase in total, body plus_heed and
tail lengths were recorded for both groups during the first 7 weeks.
Dudly mensural data of each sex for Group I and Cwoup 2 from
birth to maturity are presented in Tables 9 and 10. Ahsolute mcan
growth curve -In weight and linear dimensions plotted at weekly
intexrvals from birth to 51 days are given in figures 2,'3, and 4.
Since the study involved sacrificing few animals at various stages
of maturity, the number of individuals contributing to the various
means was not constant.
The different sizes of the suckling male and female ricefield
rats taken on the sixth, fifteenth, and twentieth days before
weening time are shown in figures 5, 6, 7, and 8. At any one time,
a rat may be heevier or 1ighter, bigger or smaller then another
rat of same sge.'sThis militatcs against the use in the field of

waight or size as a sole guide to age.

Suckling young

The averase weight of 87 newborn young was 3. 71 girams (rnnge,
3 0 to 5.2 grams) The members of snaller and of lnboratory-bred
litters vere generally heavier and larger in linear dimension than

those from larger and field-brad litters. Annlygls of variance
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Mean weight (gracs) of male and female ricefield rats
fron birth to 91 days.

Table 9.

ry-bred group
Fepale

Field-bred sroup

Laboratn

THale

female

‘Male

Day
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A ‘ Mean linear dimensions (millimeturs) of male gnd
e fema;c ricefield rats fror birth to 91 days. :

Pield-bred group ’~‘ Labotatoiy-bred groﬁaqM.

j;ﬁ ay. Total length Tail length - -Total length E Tail length

YUMTOF Mo.F . oM F M Fy;f;;;
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»45:'62' €',
10

. RN ) RENERIY -} SRR N
© 16 170 65 63 . 18 17 .
2220 75 13 o 93
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;2827 . -95. 92 34 .33
3L 310w 101 97 . 37 36
33 32 <107 . 102 . 42000 40
S 49 ‘95 .94 -3 '35 115 108 . . 46 43
.10 <. 99 .--98. - 38- 37 123 115 52 48
S § KR ‘ 41 /39 131 124 56 52
437 41 - 138 132 60 57
46 - 45 145 139 66 61
48 48 152 146 8 65
;i=~‘511.; 50+ 160 154 73 69
54 54 "~ 166 161 76 73
5756 172 166 795 .75
8l 60 - 178 172 82 80
64 63 185 180 8 84
670 67+ 192 - 188 90 88
7171 . 199 . 197 94 93
80 - 79 ' 214 212 195 103
3 182 . 88 g7 232 226 . 112 113
42 0 196 1957 95 95 243 238 125 119
- 49, 210- 210 107 107 255 249 132 126
. 56 225 223 116 114 265 258 138 132
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-~ 0700 - 264 258 137 134 286 231 4 142
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Figure 5. Malé (lower) and female (upper, Rattus
rattus mindanensis Mearns at sixth day
of age. (Litter 1, rat 5 & 1).

Figure 6., A male R. r. mindanensis at fifteenth
day of age. (Littar 7, rat 3),
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Figure 7. A male Rattus rattus mindanensis Mearns

at twentieth day of age. (Litter 8,
rat 2).
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Figure 8. 4 female R. r. mindanensis at twentieth

day of age. (Litter 9, rat 1).
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(Table 11) indicates a highlyysignificant diffe:ance between Growp I
and Grdﬁp'Z animals and betwéen.males and females of the two groups
taken together. The:% was also significant: diffarcnce in the inter-
action between groups end sexes. Correlation analysis at birth
(Table 12) showad that there were significant differences between
welght and total length in the females of both proups, and in malcs
and females combined of Group I. There ware no significant diffor-
ences between weight and total langth in males of both proups and

in males and females combined of Group 2.

Initial average total length was 59.53 millimeters, ranging
from 54 to 65 millimeters. Mo other measurenent was taken at bhirth
of the young rats. With'rQSpect to total length, animals of Group T
ware slightly shorter than those of Group 2.

Two weeks after parturition, the average weight for maies was
15.6 grams (range, 10.5 to 22.3 peams) and ths mean total length
was 130 millimeters (range, 106 to 164 millimeters). The femsoles
attained an avernge weight of 14.8 grams, raﬁging from 2.5 to 19,2
grams and the mean total longth was 134 nillimeters with a ranmge
of 105 to 159 millimeters.

Lpparently, in nature yoump rats incrcase in weight as the
nuimber of day increzses. " data obtalned For the relatiuvn betwesn
total length, lengtina of head plus bodv, tail, anéd hind foot of the
young rats and age pave similar results. Table 13 presents the
corralation coefficient and regression line betwcen age arnd each of
the dependent varinbles., Tha results showed bighly significant

differences at 1 per cent lavel.



Tabla 11. Analysis of variance for the weight of male and

female rat at zero age.

35

Sources of Degrees of Sum »f Mean

varietion frecedonm squares squares  F-values
Group 1 1.841 1.841 19, 7a5%*
Sex 1 1.203 1.203 12.940**
Interaction 1 0.441 0.441 4. 760"
Errox 44 4.092 9.299
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Table 12. Simple correlation analvses between variables in malas,
femal:c, and combined for Group I and Group 2 at hirth,
weaning, nd oaturity time.

Group I (fizld-bred) Grouwp 2 (izboratory- hra:
Male Femali: Combined Male Female Combined

-

Birth

Yt.~to. lenpth <3961 .8021%  ,7270%  .1774 .6230% 0640

Yeaning

Wt.~to. length - S5860% 6738% .6244%  ,8045% 3437 < 794G
Wt.~body + hecad 4004 1418  .2650 .8836% [ 5840% ,8130%
Ht.~tail length .5663% . 8421% ,7141% 2672 .6721* .0383

Wt.~hind foot .3954  .7308% ,5952% ~,1776 -.1175 -.1344

Wt.-ear notch -, 2706 L4238%  ,0202 --.2730  .0578 -.1704

To. 1lt,-body + hd. .b/25% [ 7255% ,8002% JA815% ,9291% 0510
To, it.~tail 1t. «6835% ,7088% ,gon4* L4070 -, 0318 3302

To., 1t.-hind foot . 3821 .5373% 4660  ~.2264 ..,1870 -.198R5

To. 1t.-ear notch 1924 .1758 »1798 -,2196 .1432 ~,1407

Body 4 head-tail 1t. .2397  ,0289 »1185 1426 -.3984 0224

Body + head-h. foot 4183 0593 1872 -,16£2 --.1716 -~.1628

Body 4+ head-car n. 4431 -,1656 .2381  ..,2338 ,190% ~,1489

Tail 1t.--h. foot 1328 .7197* ,5455% ..2568 .0006 ~.1452

Tail 1lt.-ear notch ~a2795  .4251  .0104  -,0147 -.1773 ~.00703

. foot-aar notch -.1614  ,6438% ,1877 .7885% 3568 .681.8%
Maturity ‘

Ve.~to. length A624% L3348 .8654% .5555% ,8175% ,8332%
Ut .~body + head 4051 ,1598  ,8087% 4414 L8769%  8179%
Wt.~tall lenpgth 4332 .2843  .B252%  ,7018% ,G95A% ,7952%
1t .~hind foot D378 -.5291  ,4877% .2583 .1062 . 1745%
Wt.~car notch «7509%  [6122*% ,7535% ~,1278 .3580 N DL
To. 1lt.-body + hd. J9092%  ,69351%  ,9302% L8819 ,06E3%  ,9410*
T, lt.~tail 1t. - 9028% 8144 ,9543% 9777% ,Q627% 0781%
To, 1t.-h. foot 22524 2410 A52G% 5421% 2800 . 7353%
To. lt.-ear notch 0850 ~.0040 S5053%  -,3186  ,5313 L5604
Andy + head--tail 1t. L6410% 378/, L790N% < 76334 (BCO8E BAORN
Body + head-h, ft. A830% 9871 6228% 2764 L2143 67 3%
sudy -+ head-car a, =135 ~.214R L4054 -.2i24 L5334 S5255%
Tail- hind foot 0212 ,318n «6176% L6285% .30 v LI577*
Tall~car notch 1795 1417 «A365%  -.3394 432 +3873%

Hil’ld ft «Caxr n. e ’);57 “e 34"’5 . 2112 “e 31'-,-?‘ . 58“.‘?)* 05640"‘:
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Table 13. Correlation coefficient and regression line between
age and each of the dependent variables.

Dependent Reéression 1ine1/
varlatle r log Y=a+hkX=
Male
Weight (gm) 0.9203%% 2.2650 + H.7338X
Total length (run) 0.9764™* 4,6208 + 0.0160X
Body + head (rm) 0.5862%s% 3.8637 + 0.0383%
Tail length (mm) 0.9612%% 3.1194 + 0.0695X
Hind foot (mm) 0,90877** 2.4977 + 0,0394%
Yenale
Weight (gm) 0,9133%* 2.12567 + 0.0353%
Total length (mm) 0.9771%* 4.5828 + 0.0163X
Body + head (rm) 0.99679%** 3.8255 + 9.0392X
Tail length (mm) - 5.9586™" 3.0530 + 0,0708X
Hind foot (mm) 0.9557** 2.4310 + 0.0394X

ly 15 the dependent wvariahle, a is Y-intercept, and X is tima.

-
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%aned and mature rats

At wééﬁiag, average weiglit of the ricefield rat-was 22.81 prams
(rangc; 15.5 to 37.1 grams). ‘“iale rat weiched 1.05 grams wore than
the femaie'at thi5 time, until the nirnety first day when the differw
once becnnz 12.1 grams., The aversge-total length, hody plus head
icngth, tall lenmpth, hind foot lenath, mmd ecar notch length were 177
4, 83, 26, and 14 millimeters, Taspoctively. Simple correlation
analysen between variables in males, females, and combined for
tha twe groups at weaning ond ac maturity sre prescntad in Table 12,

There were nore asignificant differences betwaen weicht and total
langtl, reight and body *_31:.!9 hand length, weight and tail langth,
total lergth and body plus head length, totzl length and tail length,
and hind foot and car notch leangths. At sreaning, the correlation
analyses of nind foo: leanpth and eax notch lencsth to any of the
variables were declaread not significant. Also, the ralation
between body plus head length and tail length was not sigmificant.

At maturity, descent of testes for malee and vaginal
perforation for fumales, individual wilghts ranped from 33.3 to
8s.2 gramé and averaged €3.20 prams. Avcrage total length was
248 nillimiters; body plus head, 120 millimcters; tail, 128 mil-
limeters; hind foot 30 millirwters: and oar, 19 millimeters.

The corrclation aralyses obtatnad Letween variables rcaching
the age of muturity woeve deciarcd all aignificant, except for four
rolationahips botueen total lensth and ear notch, tody plus head and
aar notch, tail and :1r notch, and hind foot asnd .ar notch,

vhich were not significantly difforent.
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Table 14 summarizes the size of the ricefield rat at various
steges of maturity with reference to weight and body plus ﬁead
length. The use of weight and body plus head length at thch 5%
per cent of the animals possess a glven characteristic 1s preferanie
to the 100 per cent level, since the latter may be unduly affected
by a few slowly maturing individuals (Jackson and Barbehenn, 1958).
These 50 per cent points were approxinmated by visually fitting
data plotted ;n arithmetic probability paper (Davis, 1964).

The weight and body plus head length at which 59 per ceat of
the rats have eruption of third molar was 38 grams and 101 milliraters,
respectively. Skull ;ssification was attained at a weight of 45
grams and at 105 millimeters body plus head length. sackson and

Barbehenn (1958) noted a slight difference of these characters in

the Rattus rattus.,

The weight and body plis head length at which 50 per cent of
the 34 females have the vagina perforate was 49 grams and 108 milli-
meters, respectively. ‘Hnrges (1972) obtained 54.45 grame weight
for the same species.

In the males, testes becam2 scrotal in position at 68 grams
and when the hody plus head length was 123 millimetersa. The appanr-
ence of sperms in the cauda epididymis among the 12 male rats ox-
amined was attained at a 50 per cent point woight of 99 grams and
at a body plus head length of 142 millimeters. Tha lightest fecund

male recorded was heavier thaa the lightest fecund female which w+n

also recorded in the populations of Mus musculus in differont

environments (Laurie, 1946).
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‘Table 14. Size of the ricefield rat at variouststages of

maturity.
No. of Weight (gm) Body + head length
Characters rats at 50% point (mm) at 507 point
Eruption of third molar 74 38 191
Ossification of skull ' 74 45 105
Vaginal orifice perforate 34 49 108
TeStes scrotal in position 40 68 123

Spern in cauda epididymis 12 99 142




45

Other Obagervation

Foster mothers

Foster nothers may be substituted with marked succecs, part-
fcelarly in the albino straia (Tarrie, 1965). This obacrvetion
proved true with the ricaficld rat when thrce youny (twe naleg aucd
one female) grow and reachad maturity fronm noufishment and care
provided by foster mother.

A litter of six neyly born individuals were found in ~ low-
land ricefleld and brought to the laboratory. Th2 three were dis-
cardrd whilae the other three werc distyibuted each to wothere of
litter vo. 7, 8, and 2 with six young each who by ths time were
nourishing their litter.

No daily weilghin;s and measuremants were performed on these
animals except on the day of captivity, weaniag and maturity.
"able 15 shows the mensural data gatherad. At birth the males
waighed 3.6 grams while the femaie weighed 3.4 groms: total lenpthe
were almost the gam:. The males hava descended tastes at €3 unﬁ
61 days whila the female had perforate vagina ar fifty third day.
The thvae rats when grown to maturity wern comparabie in weight
anu measurenents with the animals vhosc litter they srare beloe

wixad with during theilr pre~weaning growth.
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mable 15. Velgit (grams) and linear dimensions (millimeters) at
birth, weaning, ond maturity time of three rats
reared by foster mother.

Rat no. Sex Uaight Total Body & Teil
langth head  length

Birth

1 i 3.6 59

2 M 3.6 58

3 F 3.4 58
Heaning

1 " 24.5 184 87 a7

2 M 22.6 157 84 73

3 F 23.8 169 93 7%
Haturity

1 M 58.2 275 130 145

2 M 5.9 273 128 145

3 7 h2.4 238 113 125
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