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ABSTRACT 

Ferrer, Lorenza Seguip University of the Philippines at Los
 

Banos, October, 1973, Laboratory Study on Juvenile Growth of the
 
Common Ricefield Rat (RattuR rattus mindanensis ioarns). Major 

Professor: Pablo J. Alfonso.
 

Growth and developr.nt were studied in the 
comon ricefield 

rat, .Rattu rattus mindanonsiq Mcarns, in the laboratory frota 
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
 

rats bred in the fidld and born in the laboratoryo and Group 2,
 

the litters from females bred :d born in the laboratory. 

Litter size ranged from 3 to 8 and averaged 6.21, and sex 
zatio of the litter was equal. Initial average weight and total
 

length of the rat was 3.71 grams and 59.53 millimeters, respect

ively. Growth in weight was most rapid in the sixth to the 
eleventh week while grouth in linear dimensions was most rapid
 

in the first 7 weeks. 
The young rGached sexual miturity in
 

approximately 6 weaks for the femlales and 8 weeks for the males. 

The yozing rats consuried a daily average of 5 grams after 

weaning and consumption increased to an average of 8.5 grms
 
during the first and socond weeks. At 6 weeks there was further 
increase of 0.5 to 1.5 
rams in daily feed consumotion and fnal

ly leveled off to average of 12.5 grnas per day at the age an 

of 7 to 9 weeks.
 

x 

http:developr.nt


Sexual dimorphism in the two groups for weight and linear 

dimensions resulted from, the continued growth of the rots until 

'the ninety first day for the laboratory-bred groupi Weights 

tense# to attain raximum rate of increase when the rats were 

about 56 days for the laboratory-bred group and 70 days for the 

field-bred group. Increase in total, body plus head, and tail 

lengths for both groups were recorded during the first 7 weeks.
 

The time of occurrence of certain morphological and be

havioral changes of nursing and weaned rats are summarized. 

Correlation coefficients and regression lines calculated for 

the relationships between weight and age, between total, body plu 

head, tail, and hind foot lengths and age showed that there were 

highly si~nificant differences at 1 per cent level.
 



IUTRODUCTION 

Information on growth and patterns of individual development 
are important in understanding the animal population dynamics of ,i
species. These arc best obtained by exami.nation and by measurinv. 
the numerical as well as the developmental activities of the anivals
 
from birth to maturity. 
Since this is quite impossible when work
ing under field conditions, raising this wild species in the laboratory
 
is necessary to obtain the data from which the structure and status 
of the population can be estimated.
 

Details on the growth patterns of the connon ricefield rat
 
(Rattus rattus rndannss .earns) have not been reported previous
ly and have remained 
 largely unknown. In contrast, othar species
 
such as 
the roof rat (Rattus rattus Linneaus), ortho florway brolri
 
rat (Rattus norve gicus Erxloben) and 
 the Polynesian or bush rat
 
(Rattus exulans 
Peale) have been studied extensively in other pnrts

of the world (Laslie et al, 1952; Jackson and Barbehnn, 1962;
 
Calhoun, 1962; Bentley and Taylor, 1965; Spill.t, 1966; Egoscue, l170;
 

and Wirtz. 1973). 

Numerous investigators (Leslie et 
al, 1952; Jackson and
 
Barbehenn, 1962; and Bentley and Taylor, 1965), are of the opinion
 
that much remained to be learned and more gaps need to be fillo.d
 
about our basic knowledge on the biology and the related ecology
 
of oven among the most studied species of Rajcus. 
It is for this 
reason that the following study on the growtho development and 
general behavior of tha common ricefield rat (Rattus rattus 

mindanensis is presented.
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,.EVIf,! OF LITERATUR, 

Grotth Rate in Relation to Litter Size 

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

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

(Ratus rattus mndanensie) in relation to litter size at weaning 

time. Five litters of rats raised In outdoor nest boxes produced
 

37 animals at weaning time ('.3 days after birth). Litter size 

vried from 2 to 11 and averaged 7.4. The two weanlings in the 

single litter were woro than four times the weight of those in the 

set of 11 young at 23 days. The average weight of the younp in each 

litter was significantly different from every 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, another litter of 11 weanlings was independent 

of their parent in 23 days and nine of these survived after separation 

from the mother.
 

Birth Weights
 

The birth weights of'rats and mice (Bentley and Taylor, 1965 

ard Reading, 1966) are found to be related to both the parity of 

th;air mothers and the size of their litters. Individuals born to 

mothers that have previously undergone pregnancy weighed significantly 

more at birth th,n thosc, born to prilniparoua mothers. Independ. nt

ly of -maternal pnrity, indivirluals from smaller litters waighed 
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significantly more at birth than those from larger litters. 

However, multiparous females generally have larger litters than
 

do primiparous females. Likewise, multiparous females are. usually 

older, larger and have a greater rearing ability.
 

The work of Bentley and Taylor (1965) on Rattus rattun reared
 

in the laboratory shows that at birth males are 
slightly heavier
 

on the average than females. Females gained weight mora quickly
 

during the first 2 weeks 
 but, at 5 to 6 weeks of age, the males
 

became significantly heavier and remained so.
 

, Parturition 

Farris (1950) observed that at birth the first young delivered
 

is usually expelled by head presentation and the others follow eith.e.r 

by breech or by head delivery. In most cases, the female licks the
 

vulva preceding the dalivery; failura 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. Tha
 

mother very seldom pays any attention to the young until the placenta1
 

has been eaten.
 

In the mice, parturition generally occurs betwcen midnight and
 

4 a.m., but may occur at any time CHugh, 1964). This will depend 

upon the ago, litter si2,0 and physical condition of the female. 

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



the usual 1ittar !being born .within 1 to 12 h~ours * The female 'rats' 

eat the placenta which promotes .jrcwth of substance for milk prod

uction. 

Wirtz (1973) reports a detailed litter delivary of a female
 

R. exulans from the time the gravid pdrent is settled in one corner 

of the cae preparatory to delivery up to eating the placenta of 

the third -ind fourth young immediately following birth. The entire 

process took only four minutes. 

Reproduction
 

Sumangil and Rosel4 (1959), working on the reproductivity of 

some species of field rats, note a comparatively reduced breedinR 

in the PRattus armantiventer Robinson and Kloss fn cage condition. 

Mortality 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 in 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 (ii) dietary 

deficiencies. 
He finds it apparent that under field conditions
 

such mortality rates due to cannibalism may not be as high as in 

cage condition. Sim-ngil and Resell (1959)_further observe an 

abnormally hastened juvenileship and early physical, ra well' as sext 

maturity among young rats delivored at the early phase of the breed

ing cycle. Based on beasonal breeding, females belonging to the 

first generations arns commonly pregnant in about 1 1/2 months to 



5 
two months from birth. SuPPlementary laboratory studies showed a
 
siti ilr early maturity trend wherein a 53--day old feale gave birth 
to 3 young. Considering the gestation period of 21 days, the sp~ci
men was only 32 days old at fertilization.
 

Peculiarities of sexual pracociousness were further subtantinted 
by Sumuangil, at al, (1963) in the reproductive study of the R. 
argentiventSr in ricefields of Buluan, Cotabato. I have noted
 
similar sexual precociousness existing in R. 
r. mindanensls from
 
field conditions in Central Luzon.
 

The presence of viable sperm in the male rat has proved to be
 
correlated with macroscopically visible tubules in the cauda epidi
dyins for several cAcetids (Hamilton, 1941) and for a murid rodent 
(Davis and Hall, 1948). Jackson (1962) used this technique on Ponapa3 
in doubtful cases where the testes were enlarged but the tubules were 
not readily discerniblie separate smears of testis and epididymal
 
tissue were examined microscopically for sperm.
 

Litter Size 

Litter size at parturition of Rattus rattus iLudantmslsin 
Mindoro, based on Surangil.and Rosell report in 1959, varied from 
1-6 young. Thera is no record on th average nuber of young weane,: 
per litter. Stimangil, Ferrer and ilacanas (unpublished) working on 
the sar 
 species in Buluan, Cotabato, found an average litter size
 
of 7.6, ranging fron 4 to 12 young. Medina at al (1972) however 
obtained a average litter size of 5lowur 

for the same svecies 

under cage condition. 



epscui (1c10).observed that thr litt.r rsiz for sorme specie. 

of rod,,nts varies withiu narrow li'ita appiartl- ec fi.d iy here

d4 y that It remains unchanged by eection throuti* iany genaratiovs.. 

ile e-xemplified the ol:1eoiu rt (P.. eU_!.nS), Rs hving se inp Y 

the best. posnibilities in this direction beIcause th,' numbar of man

..me (8) greatly exceeid the average litter size, Y.6ich is 3.8 fron 

a rane of one to 10 young in the epeclea. 

Rosell (1959), on his studies on the reproduction of Uttus 

:.rgentiventer, states that. the age of the r-ther is a factor 

that dstermknes tho. nunber and size of litters. He obsarved that 

thL-re was an increase in litter si.ze as the mother prew older until 

the age of 7 to Ri months and from vhvare a decrease in litter size 

was noted. 

A study by Camteron (1973) probe into the effect of litter si7o 

on postnatal S owth and developm~ent in the desert woodrat (Neotona 

1~e2jd ,. He stated that tha proportion of young surviving to wean 

was also a function of litter aizu.,, There was no post-parturittional 

mortality in litters of one, two or three young. However, tthere was 

only a 75 por cent surv~val' to wesnir8 in litters of four, young and 

a survival of 50 per cent Intmales and 34 per cent in females among 

litters-of five :'young. 

Sex Ratio 

.primary sit&.' ratio in marmaia,popunation is considered to. 

60 dcenta 8be about nnle uer,11, 1964)", Lbut onlya 'sllht :,xcess 



of males is apparent st birth. This conforms with the finding of 
S-,angil rid Rosell (1959) that P ttus rattus mind-nensis has 

1.23:1 sex ratio at birth but Medina et al (.972), who raised the 
same species in the laboratory, found sexthat ratio was 1:1.1 in

dicating a very slight preponderance of tho females over the males. 

According to Jackson (reported in Storer, 1946), the departure from
 

equality was slight, but the nunbers toowere small to have signifi
cance and probably 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 as 
seoson of the year, age of the animals, and method of collecting may 

cause the observed sex'ratios to deviate from the true sex ratio of
 
the population. Sumangil, Ferrer and Macanas (unpublished) particu

larly note the preponderan-3 of matur, males during the breeding
 

months of R. ar;rentiv 
nt- i . paddy fields of Cotabato. Sumangi2. 
(1971.) relates this to burro.ing buhavior of ricsfield rata for ro

productive purposes.
 

OBJECTIVE 

The objective of this study is to obtnin information on post
natal grow,,th and behavi-ral patterns .n JRattus rat tus mindanensis 
, earns. 

U.ATERIALS AND '.STHODS 

The study was conducted In the Departnant of Ento.ilopy, the 
Department of Zoology and at the Rodent Research Center, Collega, 

Lacuna from If.-vcriber, 1971 February,to 1773. 
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Data Were obtained from 44 rales -and 43 females born in 

captivity from 14 litters from selected females tl'et were pre.nant 

when captured and from females that mated and became pregnant in 

the laboratory. 

Cnpture 

With the use of blanket system (Tc'rnes and Morales, 1953) 

and live traps (28 by 18 by 14 centimeters), gravid and non-gravid 

females and males wers collected in Siniloan, Laguna. The 

collection area was twe kilometers fron Laguna de Bay shoreline 

mostly cov.red with succulent grasses such as "bayakibok" 

(Echinocloa crusgall ,."tikiw" (Scirpus grossus), and para grass 

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

and 20 live traps were employed in separate but adjacent collection 

sites. A totel of 70 rats wore gathered 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 collected. Pregnant animals were naintainod in 

individual wire cages measuring 27 by 22 by 1 centimeters. The 

non-pregnant females were.caged in pairs with opposite sex in each 

of the 30 wire cages used. All individuals wore provided with 

food and water given ad libitum. Mother and young weru provided 

Awith ample amount of fresh green leaves and grasses which served 

both as food and nesting material. The loaves and grasses given 



were. Oryza sativa, EDom a batatas, io aquatica onsetum 
po achyon, Brachiarin distachyn. and B. Rutica. CoLmorcinl
 
mult--purpose uash (creep pellets) of A-One Poeds, inc., Pasig,
 

Riza.l was used as t.,& Mim feed and paddy rica (palav) ,:ar, ,iven 
once a week ag a aupplnurnt. The i..ovmt of food consum:.12 was 
recorded fcr both the rravid rats and for the subsequent litters
 

that were weaned.
 

Roproducti on
 

The mated females were examnad two timia a 1T:of-for tie 

placental sign (droplet of blood in the vaginal openin.), 
or by 
Liarked increase in weip!t (approximatelv 25 to 30 rarn) and by
 
enlargement of the abdqmen (fourteo.nth day ,f gestation),
 

indicating pre-nancy (Farris ant! ('riffith, 1963). The mal.- --as
 

removed whenever pregnancy was 
 no.tced or inmodlately aftir
 

copulation %as taker, rlac3.
 

Pregnanc.as were detected through daily visIts and examninations 

and the animals Nier checked around the -stin*.ted ti.a of parturit4zn. 

Heasuremcnt uf Varu%11.b 

1. Growth 

Each young within a litter was weighed and measured cru the day 

of tto birth and every day up to day 21. !ihin' aud maasurs

mants were performed in thu. morn.n, before the animals were giver, 

food. Tha wo:i.rhitt, ,'ro raid to the naar~at ),.I gram with a 

Ioarvnrd triple-boam balanco (Ohnu.)', All moasuri.-,ento were taken 

thc nearcet millinotor, Thereafter,to 
the wanned nnin-als war,2 

http:Pregnanc.as
http:consum:.12


and total length, tail length, hind foot length,individually weighed 

and ear notch lcngth measured at weekly interval until the age of 

sexual maturity. 

Perforate vaginal orifice in the female and fully descended 

testes in the male were considered to be the initial criteria for
 

the weekly growth measurements were con-sexual maturity. However, 

tinued for four more weeks after the indicated initial signs of se.

ual maturity. A few specimens from both sexes exhibiting these cri

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 eperms 

were considered as adequate evidence of male sexual naturity, 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
 

The young were then individuallvplaced over the nouth of the cage. 

picked with forceps, weighed, measured, and returned to their nest. 

The mother is then released back to her litter. All weaned rats 

were identified by toe clipping to indicatc litter number and hy 

ear punching to designate individual number. Likmise, parent
 

animals were properly identified correspondlug to their litter
 

markings. 

difficult to handle ,ere anesthetized withAnimals that were 


sulfuric ether prior to weighing and measurement.
 

Litters were separated form their parents on the twenty
 

first day after birLh which is the weaning period for R. rattus
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mindan.nsis (Medina n!l, 1972 and Sumangil, 1965).et A., of weaniQ. 
was determined on the bases of the young takin- solid food, evidencj 
of rejection by mother when the young attempted to nurse, and by
 
whether or not tilk could be exprss.::; from the ma ae of anesthatizzAl 
mother. Thece criteria are similar to those used by Layne (1968). 

Litters were split into groups of two or thrce animals, priLkiriiy 

to avoid crowding in the cages.
 

2. Me determination 

Observation on the suckling and weaned litters wore madO to 
relate physical and behavioral measurements to Age. 
This in

cluded the basic measurements of total length, lengths of body
 

plus head, tail, hind foot and car length Reasured from the ear 
notch and the occurrence of certain morphological characteristics
 

such as the appearance of vibrissae and hairs, teeth eruption,
 

opening of cars and eyes, skull ossification, perforation oC
 

vaginal orifice for fomala and when testes became scrotal in 

position for th, malo. 

Mortality 

In order to obtain Inforriation -in mortality, litter size 
was recorded at different p.ariods" parturitinn, 2 ,.,yeks ater 

parturition, weaning, nnd 2 weaks after weoning. 
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Proxirmte Analysis 

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-. 

ximate analysis was utilized to determine the per cent weight of 

moisture, ash, crude protein, crude fiber, crude fat and nitrogen

free extract. All analyses weve performed, using the Association 

of Official Agricultural 11hamists methods (Uortrltz, 1965), at the 

Animal Nutrition Laboratory, Department of Animal Science. 

Statistical Analysas of Data
 

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 zero age was tested for rutati.tical 

significance by the use of analysis of variance (Snedecor, 1956), 

The daily mensural data of each sex for Group I 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 50 per cent points of th. ricefield rat at various stages 

of maturity with reference to weight ind body.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 obtained on the cormon ricefield rat, Ra'ttus rattu 

mindanensis during the course of this study were apportioned intc
 

two groups: Group I, th- litters from female rats bred in the
 

field and ,z.re born in the laboratory, and Group 2, the litters 

from fenale rats that were bred and born in the laboratory. In 

other words, the first group consists of young delivered by female
 

rats pregnant when captured and the second group consists of young
 

born by female 
 rate that bred undar laboratory conditions. This 

pattern had been similarly described by Wirtz (1973) on Rattus
 

exulans.
 

Reproduction
 

All the 10 pragnant female rats collected from the field 

gave birth but only 8 litters, litters 1 to 6 and 13 to 14 (Table ]), 

were considered since one mother had devoured its entire litter a 

day after parturition while the other mother escaped out of the 

cage. The earliet delivery was a litter of 8 on Novembcr 20,
 

1971 while the latest was almost after a year, on November 10, 

1972 coposed of 6 young. 

Out of the 30 pairs of breeding stock kept in the laboratory, 

only 6 fermalas becanie 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 birth was on October 7, 1972, also of 7 rats.
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Table 1. Date of birth, size of littcr and num1ber of males 
a.-d females. of hel 14 litters of the ricefield 
rate 

Litter Date of Litter '1o. of 70. of 
ro. delivery size males fevales 

Group i (f.tnJ.-b,,,) 

1 Uovet--bur 23, a785 

2 q]ovenber 1, 1971 6 3 3 

3 !',v.-.ibvr 22, IF71 . 2 

4 Decuriber 11, 1971 7 3 4 

5 February 26, 1972 5 3 2 

6 Septembur 15, 1972 7 4 3 

13 November 6, 1972 6 2 4 

14 :.!vu.bqr 10, 1972 6 3 3 

Group 2 (laboratory-brd) 

7 Sl.,ptembar 26, 1972 7 5 2 

8 Soptainbar 27, 1472 3 3 0 

9 Septener 28, 197 7 5 

10 October 2, 1972 6 3 3 

11 October 5, 1972 6 2 4 

12 Octobor 7, 1972 7 3 4 

Total 87 44 43 
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Feed Analysis 

The proximate analysis of nutrient composition of the uulti
purpose mash (creep pellet), which served as the main food of the 
rats is shown in Table 2. The creep pellets contained 14.08
 

per cent protein.
 

Table 2. Proximate nutrient composition of the multi
purpose mash (creep pellet) feed. 

Percentage 

Dry matter 87.07 

A!h 
9.71 

Crude protrln 

14.08
 

Crud- fiber 
 11.79 

Crude fat 9.89 

Nitrogen-free extract 
 41.61
 

Crude protein analysis (Grpaclo and Castillo, 1.973) of rough 
rice (pnlay) and green feed3tuffs such as camote, kangkon?., and 
para grass that wore fed to the rats a& supplements are 7.39, 
2.04, 3.9, aid 1.82 per cents, raspectively. The study hoiover 
did not run any digestibility trial of the feeds used to mssoas 
how much each of the nutricnts analysed were tp.ken in by the 
animals under invcstigfttion.
 



16
 

Feed Consumption' 

The. average daily cr.ep pellet consumption of the rats from 

woaninS to sexual maturity are summarized in Table 3. The young 

rats consumed a daily average of 5 grams on the first 2 to 3 days. 

Consumption increased to an average of 8.5 grams trange, 8-12 grams)
 

during the first and second week. As the rat approaches the age 

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 average of 12.5 grams (range. 10-14 grams) per
 

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

Litter Size
 

As shotni in Table 4, the litter size in R. r, mindanonsis 

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 reflect the contention of Asdell (1964) who stated 

that confinement reduces the litter size and that litter size of 

the wild female is larger than that of 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 Is 44 males an 43 females. This gives a ratio 

of 102.33 males to 100 feals or a male percentage of 50.57 (Table 4). 



ft
ConSMPtI n 

3. Average daily Or'-p ,lt 

Table 
growing rats from weaning 

to sexual maturity. 

Amount
 
(gis)
Period after weaningS 

5 
0 week 


8.5
 
First wqpGk 


8.5
 
Second we~l8
 

10
 
Third week 


10.5
Fourth week 


11
Fifth week 


11
Sixth week 


1205

Seventh week 


12.5
 
Eighth week 


12.5
 
N~inth week 



Table 4. Totals and' percentages of'the sexes. for the 
14 litters of Rattus rattim mindanonsis. 

Litter Total 'Vale Female Per cent Per cent 
no. male female 

Gro-up 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 

6 ' 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 71.43 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 137 44 43 .50.57 49.43 



Table 5, 	Percentage of sox ratio distribution of the
 
ricefield rat separate for Group I and Group 2.
 

Group I (field-bred) Group 2 (laboratory-bred)

Litter 'ale Female Per cent Litter Per cent 

no. male no. Male Female male 

1 3 5 37.50 7 5 2 
 71.43
 

2 3 3 50.00 
 8 3 0 100.00 

3 2 4 33.33 9 5 2 71.43 
S 

4 3 4 42.86 10 3 3 50.00 

5 3 2 60.00 11 2 4 
 33.33
 

6 4 3 57.14 12 3 4 42.86 

13 2 4 33.33 

14 3 3 50.00
 

Total 23 28 45.10 
 21 15 58.33
 



This confo-.tm with the find ngs of- :' i rtz (1973) and Rosell (159) 

teho :claimed that the ex ratio in littarsbotrn in maptiv-!ty are 

equa. 

The dLstribution of the total number for the4 tt-:o roups is 

given in Table 3. The fiviures f". n wh'Io sho: r preponderance of 

females for Group I and of mles for Group 2. Te binomial test 

(Siegel,'1?56) does not she. Ony statistical sipeific.m.nt difference 

(P - .'5) in the distribution of the sexes between field.'..red, 

and laboratory-L.red rats. Studias of the aarri rat species by 

M!arges (1972) trapped fron thc ficld indicate that the vor-all 

sex ratio of 51.83 per cont prepcnderance, of males was not 

statistically different from the ratio indicatinp perfect equity 

between sexes. 

;*orpholical ald E,.havioral Development
 

The rats are born without hair, with closed eyes and ears, 

undeveloped limbs,' ahort tail, vibrissae absent, and pinkish 

in color. As P.rris (1965) describedp locomotion is af.ected 

by wriggling and paddling, the head is alw..ys sear.hing, vith 

quick rospotse to olfactory and taste stimuli. 

Th,. time of occurrence of certain morphological and behavioral 

changes may prove useful in astiuvating the ape of yo.ung Uttus 

rattua (Bentley and Tylor, 194). .edina at al, (1972) working 

on R. r. mindauev:is noted .o.:a az.e cte of -beheor of the succiao. 

At birth. the mean weight of the ricefield rat reared in the 

i. oratory was 3.71 grin nrtd the avaracge total length was 59.53 

http:sipeific.m.nt
http:confo-.tm


Age determination of the suckling litters and weaned rats
 

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

havioral changes are stmmarized in part below: 

Suckling young Approximate no. of days 
Range 'Han 

Vibrissae appear 2 2
 
Hairs appear 5-7 6
 
Incisors erupt 8-10 9
 
Ears open 8-11 9 
Young find way to mother 9-11 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 
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 week the dorsal pelage was obvious,
 

but the white ventral hairs were not yet noticeable to the un

aided eye. Mystacial vibrissae were 11 millimeters long and the 

teats were visible on females. During the second week, white 

ventral pelage appeared, the grayish brown hairs of the dc :s*su 

developed into a solid coat, and the guard hairs were distinguish

able among the finer body hairs. Once the ears opened thu young
 

find their way to the mother whcnever the latter leaves ths: nest. 

ystacial vibrissae reached 20 millimeters, Incisors erupted bit
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ween the eighth and tenth. days. with lowers usually being slight

ly ahead of the uppers. 

During the third week behavioral changes were more apparent 

than morphological ones. The movement of the young became well 

coordinated and the younq jump in response to squeaking by the 

observer. The juveniles leave the nest and began climbing the caat 

walls if disturbed. Molars occasionally erupted as eo.irly as the
 

nineteenth day, but usually not until the beginn' g of the fourth 

week. At this age the vibrissae was 31 milltneters. 

Nursing ceased after the third week. The young weighing bet

ween 14 and 31 grams werei 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, giving it a dark cast. The vibrissae had grown 

to a maximum of 51 millitmters at this stage and reached a full 

length of 60 millimeters at approximately 10 weeks of age. 

3exuail Development 

There are many physiological criteria to determine chronologi

cal age in wild species but perhaps the ensiest- for live animals is 

the condition of the reprod 'ctive organs (Davis, 1964). The vaginal 

orifice of young females is sealed by a membrane, while the tstes 

of young males aro confined to the abdominal cavity. In rodents, 
thu testes descend into the scrntum as the male becones sexually 

mature and the vaginal orifice becomes perforate as the female ap
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proaches maturity. These two characters can thus be considered to 

be the first overt signs of approaching sexual maturity and are use

ful because they are so easy to observe and record. 1'ot until after
 

weaning did any members of either sex exhibited these criteria.
 

The conditions of the reproductive organs when Rattus rattus
 

mindanensis reached sexual maturity in the laboratory were 
 de

termined from the observations-or 29 males and 20 females which 

were sacrificed at various weeks of maturity, usually until the fourth 

week after the testes have descended or the vaginal orifice perfora-

ted (Tables 6 and 7). 

Captive females became perforate as early as 40 days and all 

females have perforated vaginas by 56 days of age. This result con

forms with the findings of Southwlck (1966) and Asdell (1964) on 

R. rattus who both claimed that puberty was reached on about the 

same day. Males did not attain a comparable state until 14 days 

older. Table 6 shows that at all waeks after perforation of vaginal
 

orifice there was vascularity of the reproductive tract examined. 

This finding contradicts thl statement of Marges (1972) on the same0 

species that perforation was not indicative of sexual maturity since 

newly perforate females showed no development of reproductive tract. 

Table 7 shows the individual males examined for the presence 

or absence of sperms in the cauda epididymis with the corresponding 

rat weight and tei.~es weight. It could be seen that three weeks 

after the testes becamn scrotal, there were already sperms in the 

cauda epididymis but before this date there was no trace of sperms yet. 
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Tiable, 6."' SexurAl dld.IveGopment' of the fonal4,1ricefield" rat. 

'.vginal orifice Vescularity of the 
Litter Rat Weight perforates reproductive tract 

no. no. (in) (nth day) Wk. after vaginal orifice perforates 
0 1st 2nd 3rd 4th 

Group 	I (field-bred)
 

1 1 34.4 56 1
 

4 35.-1 56
 

2 4 44.5 45
 

3 	 1 33.2 53 V 

2 42.7 50 1
 

4 1 36.8 50 1
 

2 45.0 40 	 V 

4 50.3 40 V
 

5 4 52.3 45 .
 

13 3 40.6 50 1
 

4 	41.2 52 1
 

Group 2 (laborator-bred)
 

9 1 99.3 55
 

10 4 79.7 55
 

5 104.0 56 V
 

6.,105.0 56 V
 
11 3 72.6 50.
 

4 92,9 50
 

5 82.0 50 	 4 

12 	 .4 120.6 56
 

''5 " 71.6 56 .
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Table 7. Sexual development of the male ricefield rat. 

Prosence 	(p) or absenc
(a)Litter Rat TWeight Testes scrotal 	

of sperm in cauda
Testes _ pididymis
no. no. (8m) in position weight 
Wk. after testes dosr:ended
 

(nth day) (gin) 0 1.w. 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
 
3 102.0 69 
 0.6 	 a
3 3 50.0 62 
 0.3 a

4 83.9 63 
 0.6
4 3 89.4 60 	 p
0.9 
 11
5 83.5 '60 
 0.8 
 p5 1 63.5 64 
 0.6 a

2 73.7 64 
 0.6


13 	 a

1 77.4 
 63 
 0.5
2 56.3 63 	 a
0.5 a
14 	 1 73.4 64 
 0.5 
 a2 83.8 64 
 0.5
3 	 a
93.8 64 
 0.7 
 p 

Grouo2_(labortory-bred)
 
7 1 113.9 65 
 0.7 p
3 117.5 63 0.6 p4 116.8 65 0.7 p8 1 97.3 60 0.6 a2 112.7 
 60 
 0.8 
 p

3 89.2 60 
 0.6 a
9 .2 114.5 63 
 0.7 
 p6 119.4 64 
 1.0 
 p
10 	 1 104.3 63 
 0.6 
 a2 112.0 
 64 
 p
11 	 1 92.7 C-4 
0.8 
0.6 a

2 125.1 
 64 	 0.5 a
12 	 1 106.2 65 
3 129.2 65 

0.5 a 
0.7. 
 p
 



26
 

Previous ,work done on R, rattus. mndR.'xulnns by Jackson and 

Barbohenn (1962) showed that the tostes dasconded .in about 7 weeks 

but required 10 weeks to reach sexual rmaturity. This means that 

there waa a period of 3 waoks between tastes descent and the 

prosence of active spermatozoa in the cauda epididymis which was 

the contention of the prcsentt study. The descent of testes then, 

as applied to growing males is not a very good index of sexual ris.

on
turity since at tho stage of development the nni.mal iuy still b. 

the sub-,adult catiugory (Sanchez et al, 3.971). 

The presence of viable nperis has proved to be correlated wit'i 

macroscopically visible tu;ules in the cauda epididymis (Uaclson, 

1962) but net with the testes weight. A linear correlation was
 

made on testes weight (fifth colum of Table 7)withtba presence
 

of sperms at various weeks after testes descent and thar.'was no ig.

nificant difference.at 5 per cent level (r - 0.662). The 29 

pairs of valuee are plotted in figure 1. 

Mortality
 

Infant mortality is one of the most changeable paramctors of 

population dynamics. Study by Browm'(1953) on confined rodent po-' 

ulations had shown that infant mortality is often the vktjor control

ling mechanism in croided rodent populations with ndequato food. 

'1heresults of data on mortality from the present study was 

wholly or. infant mortality. 

http:difference.at
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Y - 0.4689 + 0.3466 -1,og (X 4- _j/ 

r - 0.66242 

y 

1.0 

0.9
 

0.8
 

-' 0.7
 

0.6,
 

0.5 

0.4
 

0.3
 

0.2 

o 	 1 3 4 5 

q4eek rr r -c c d scen: 

Figme 	1. Regression o. test.!,wei.gl.t (Y) ou week after 
descent of tcsto:j (.X) for 29 mae ricefield rats. 
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Table 8 -presents .the record of mortality fromwparturition to 

2 weeks,after weaning tirc and the nur:bhr of rats that roached 

uaturity. 1,11 87 ani-als wore born alive., At parturition eight 

animals (tvio males and six fct'alas) wore 11illed cither by accidant; 

or other nisfortunes atu two 'runts' (.me male ani one fenale) wer, 

eaten I. tho wic..thar. A tot4l of 77 individuals or 88.51 per cent 

of the population survived aftar this utage. Thb-r.. was no mrtali' 

rate at 2 weeks after parturition but at waonir. a reduction in 

the total nunhor 1';v three animals was notel. 

Again, there was no rortality at 2 weeks after weaning, and 

the total nu;rPbor of individuals surviv.np, this pericd reached 

sexual maturity giving %. total of 74 rats. A mortality rate of 

14.q4 par cent was ve-i low compared to 31.6 per cent noted by 

iesnor md $hzard (1.9351 in their study of lato;atorv populations 

from birth to 31 days of age. 

Surv.viu? wLimm.ls fron birth to adulthood gave 85.0r' per 

cent which was a comparable result to 87.5 per cant in Rams 

ar ntventur (Rosell 1959). tUow.:iver, Medina at al (1972) got 

only 62,11 per cent of the offsprings living up to woanin. and 

to mat.uarity. 

Cro!,Tth 'Rate
 

toGenerally it is to be ox cted that male rats will tend 

be larger r.nd hoeavier than females of the same ag which vill 

becomo mcro appnrent with tiez (Spillt, 191A; Calhouti, 1962). 

http:wLimm.ls
http:surviv.np
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Table 8. 	 Mortality of tbe ricafiold rat at parturition,

2 weeks after parturition, woaning, and 2 weeks
 
after weaning.
 

_. or e 'i itX a t 
Litter Rats Partu- 2 weeks Wea- 2 weeks Rats 

no. bor rition after ning after attaininp. 
parturition weaning ,mturity 

Group I (fl.d- bred)
 

1 8 2 6
 

2 6 5
 

3 6 6
 

4 7 2 5
 

5 5 5
 

6 7 1 6
 

13 6 3 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 5
 

Total 87 10 	 3 74 
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The data here,presented are wno exception., However,, from -birth to 

the ninety first day males and females of the Group 2 anfimald tenda 

to grow faster than those of Group I Although' the observed 'rats for 

the two groups continued to increase gradually In size throughout 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 head and
 

tail lengths were recorded for both groups during the first 7 weeke.
 

Daily mensural data of each sex for Group I and Croup 2 from
 

birth to maturity are presented in Tables 9 and 10. Absolute mean
 

growth curve-in weight and linear dimensions plotted at weekly
 

intervals from birth to 91 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 

weaning time are shown in figures 5, 6, 7, and 8. At any one time, 

a rat may be heavier or iCghter, bigger or smaller than another 

rat of same age. This militat-s against the use in the field of 

weight or size as a sole guide to age. 

Suckling young 

Tite average weight of 87 newborn young'was 3.71 gra*m. (range, 

3.0 to 5.2 grams). The meners of smaller and of laboratory-brad 

litters were generally heavier and larger in linear dimension then
 

those from larger and field-brad litters. Analysis of variance
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Table 9. Moan weight (grar.s) of male and female ricefield rats
 
from bireh to 91 days.
 

Day Field-bred group Laboratory-bred group 
Hale Femle a.I... Female 

0 3.6 3.4 4.2 3.6
 
1 4.2 4.0 5.0 4.4
 
2 4.8 4.6 5.9 5.1 
3 5.3 5.1 6.6 5.8 
4 5.8 5.5 7.5 6.5
 
5 6.0 5.8 8.7 7.6
 
6 6.9 6.5 9.8 8.7
 
7 7.2 7.1 11.1 9.8
 
8., 7.7 7.3 12.4 11.0
 
9 8.4 , 8.4 13.4 12.2 
10 8.8 8.7 14.5 13.3
 
11 9.4 9.2 15.9 14.6
 
12 10.1 9.8 17.3 16.1
 
13 10.8 10.5 18.6 17.2
 
14 11.7 11.3 19.6 18.3
 
15 12.8 12.2 20.9 19.7
 
16 13.2 12.7 22.3 21-4
 
17 13.8 13.3 23.6 23.0
 
18 14.4 13.9 25.1 24.3
 
19 15.1 14.6 26.1 25.2
 
20 15.9 15.4 27.6 26.0
 
21 17.4 16.6 29.1 27.8
 
28 21.0 19.6 37.1 35.0
 
35 25.5 23.6 46.0 43.2
 
42 31.4 28.8 55.9 52.9
 
49 38.5 36.0 64.5 61.4
 
56 43.7 40.2 75.4 73.3
 
63 52.1 45.8 84.6 81.4
 
70 63.1 59.2 94.2 91.5
 
77 72.6 67.0 103.5 99.6
 
84 83.8 70.8 111.9 105.
 
91 91.2 76.3 119.4 110.2
 



Table :10 Mean linear dimensions (millim.ters) of ma'.le and
 
female ricafield rats fror, birth to 91 days.
 

Field-.bred group Laboratory-bred group 
Day Total length Tail length .Total length Tail length.

' 
H F HI F . F ', F 

0 59 .57 - - 61 61 - 

1 62 59 16 171 65 -63 ... 191 17
 
2 67 64 18, 18 69 67 21.19
 
3 70 68 22 20 75 73 24 23
 
4 - 74- ;72 23 '-22 82 80 27, 26
 
S 78. 76 26 25 91 '86 31 30
 

-6 8' 81: *28 27 '95 92 34.; 33
7 87 86 31 31 .101 97 37" 36 

8 90, -89 33 32 107 102 42r 40, 
9 io 95. 94 36 35 115 108 46 43 

'
10 99 98 38 37 123 115 52 48 
11 103., 102 41 39 131 124 56 52 
12, 106-:, 106 43 41 138 132 60 57 
13 110 110 46 45 145 139 64 61 
1k, U5 114 . 48 48 152 146 68 65 
15 119 118 51 50 160 154 73 69 
16 124 123 54 54 166 161 76 73, 
17 130 129 57 56 172 166 79 75 
18 136 136 61, 60. 178 172 82 80 
19 142 '141 64 63 185 180 86 84 
20. 148 147 67) 67 192 188 90 88
 
21 156 156 -71 21- 199 197 94- 93
 
28 170 169 80 79 214 212. 105 103
 
35 183 182 88 87 232 226 119 113
 
42 196 195 95 95 243 238 125 119
 
49 210 210 107 107 255 249 132 126
 
56 225 223 116 114 265 258 138 132 
63 241 239 127 124 275 267 141 134.
 
70 264 258 137 134 286 281 144 142
 
,77 279 275 146 143 295 291 152 150
 
84 289 285 153 152 303 .297 160' 156
 
91 298 295 '158. 157 310 305 164 lf'10
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Figure 5. 	 Malo (lower) and female (upper, Rattus 
rattus mindanensis Mearns at sixth day 
of age. (Litter 1, rat 5 & 1). 

Figure 6. A male R, r. mindanenosi at fifteenth 
day of age. (Litter 7, rat 3).
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Figure 7. A male Wattus rattus inindanensis Mearns
 
at twentieth day of age. (Litter 8,
 
rat 2).
 

Figure 8. P female R. r. mindanensis at twentieth 
day of age. (Litter 9, rat 1). 
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(Table '11) indicates a highly si.nificant difference between Group I 

and Group 2 animals and between males and females of the two groups 

taken together. There was also significant differcnce in the inter.

action between groups and sexes. Correlation analysis At birth
 

(Table 12) showed that there were significant differences between 

weight and total length in the females of both proups, and in mal.-

and females combined of Group I. There ,are no significant differ

ences between weigbt and total l-ngth in males of both groups and 

in males and females combined of Group 2.
 

Initial average total length was 59.53 millimeters, ranging 

from 54 to 65 millimeters. No other measurement was taken at birth 

of the young rats. 'Rith respect to total length, animals of Group I 

were slightly shorter than those of Group 2. 

Two weeks after parturition, the average weight for males wasJ 

15.6 grams (range, 10.5 to 22.3 grarns) and the miann total length 

was 130 millimeters (range, 106 to 164 millimeters). The females
 

attained an averqge weight of 14.A grams, ranging from 9.5 to 19.2
 

grams and the mean total length was 134 millimeters with a range 

of 105 to 159 millimeters. 

Apparently, in nature young rats increase in weight as the 

nuvber of day increases. 'r data obeained -,r the relatiun beba,.n 

total length, lengtha of head plus body, tail, and hind foot of the: 

young rats and age gave similar results. Table 13 presents the 

correlation coefficint and regression line between age ar.d each of 

thn dependent varinblea. Tha results showed highly significant 

differnces at 1 per cent level. 
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Table 11. Analysis of variance for the weight of male and 
female rat at zero age. 

Sources of Degrees of 
 Sum .f Mean
variation freedom 
 squares squares 
 F-values
 

Group 1 
 1.841 
 1.841 19.795**
 

Sax 
 1 1.203 
 1.203 12.940*
 

Interaction 
 1 0.441 0.441 
 4.740*
 

Error 44 
 4.092 9.299
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Table 12. Simple correlation analyses between variables in males,

fenalkc, -wd combined for Group I and Group 2 at birth,
weaning, nd .aturity time. 

Group I id-b rfrd) .o,.i2 boratorv--: ,
Male Femalcu Combined Male Female Combined 

Birth 
Wt.-to. length .3991 .8021* .7270* .1774 .'230* .064n 

Tloaninr. 
Wt.-to. length 
Wt.-body + head 
Wt.-tail length 

.5860* 

.4004 

.5663* 

.6798* 

.1418 

.8421* 

.6244* 

.2650 

.7141* 

.8945* 

.8896* 

.267Et 

.3437 

.5640* 

.6721* 

.794q* 

.8!30* 

.0383 
Wt.-hind foot 
Wt.-ear notch 
To. lt.--body + hd. 
To. it.-tai It. 
To. It.-hind foot 
To. lt.-ear notch 
Body + head.-tail it. 

.3954 
-.2706 
.b125* 
.6835* 
.3821 
.1924 
.2397 

.7308* 

.4238* 

.7255* 
,7088* 
.5373* 
.1758 
.0289 

.5952* 

.0202 

.8002* 

.6904* 

.4660 

.1798 

.1185 

-.1776 -.1105 
--.2730 .0678 
.9615* .9291* 
.40"0 -.0310 

-.2264 -. 1870 
-.2196 .1430 
.1426 -.3984 

-.1344 
-,17".4 
.9510* 
.3302 

-.. 1986 
-.1407 
.0224 

Body + haad.-h. foot 
Body + head-aar n. 
Tail It.--h. foot 
Tail 1f:.-oar notch 
1!. foot-ear notch 

.4193 

.4431 

.1328 
-. 2795 
-.1614 

.0593 
-.1656 
.7197* 
.4251 
.6638* 

.1872 

.2381 

.5455* 

.0104 

.1877 

-.16E2 -.1716 
--.2338 .1569 
-.2568 .0006 
-.0147 -.1773 
.7885* .3568 

-.1628 
-.1489 
-.1452 
-. 0003 
.6818* 

Maturity
W;t.-.to. length 
I!t.-body + head 
Ut.-tacl length 
Ut.-hind foot 
Wt.-oar notch 
To. it...body + lid. 
T3. lt.-tail it. 
To. it.-h. foot 

.4624* 

.4351 

.4332 

.0078 

.7509* 

.9092* 

.9028* 

.2524 

.3346 

.1598 

.2843 
-.5991 
.6122* 
.6931* 
.8144* 
.2410 

.8654* 

.8087* 

.8252* 

.4877it 

.7535* 

.9392* 

.9543* 

.6529* 

.6555* .8175* 

.4414 .8769* 

.7018* .6956* 

.2583 .1062 
-.1279 .3586 
.8819* .9663* 
.9777* .9627* 
.5491* .2c00 

.8339* 

.8179* 

.7952* 

.7745* 

.5')4(1* 

.9410* 

.9731* 

.7353c 
To. It.-ear notch 
Body + haid- tail it. 
Body + head-h. ft. 
. udy + hcad-'ar 1n. 
T i!-hind foot 
Ta-1-car notch 
ilirid ft.--car n. 

.0850 
,641J* 
.4P30* 

-. 9137 
.0212 
.1705 

.-. 057 

-.0040 
.1754 
0A71 

-214) 
.3180 
.1417 

--.34:15 

.5053* 
.790t)* 
.6328* 
.4054 
.6176* 
.5365* 
.2112 

-.3186 .5313 
.7633; .8&08* 
.2764 .2159 

-. 2184 .5331± 
.6295* .3' o 

-.3394 .4-25 
-.3193 .5Pr!S* 

.4564 

.84%8" 

.62 )t* 

.5255* 
,7577" 
.3873* 
.5640* 
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Table 13. 	 Correlation coefficient and regression line between
 
age and each of the dependent variables.
 

Dependent Regression line1l
 
r lor Y - a + 1bX variable 

M~ale 

Weight (ga) 0.9203** 2.2650 + 02338X 

Total length (m) 0.9764:"* 4.6208 + 0.0160X 

Body + head (rm) O.T862** 3.3637 + 0.n383X 

Tail length (mm) 0.9612** 3.1194 + 0.0695X 

Hfind foot (m) 0.9,77** 2.4977 + 0.0394X 

e-nmale
 

Weight (gin) 0.9133** 2.1267 + 0.0353X
 

Total length (mm) 0.9771*k 4.5S28 + 0.0163X
 

Body + head (m) 0.99879** 3.8255 + ').0392X
 

Tail length (nm) 0.9586** 3.0530 + 0.0708X
 

Hind foot (m) 0.9657** 2.4310 + 0.0394X
 

1y is the dependent vari.able, a is Y-intercept, and X io tii"a. 
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1eaned and mature rats. 

At wcani.I avirage woigit of the ricefteld rat-was 22.81 prams 

(rango 15.5 to 37.1 trans)o 4ale rat weis-hed 1.05 grams v".ore thnn 

tha fomale at this time, until the ninety first day when the-, differ

anze becn.;: 12.1 prans. The averg.e -total langth, body plus head 

length, tail longth, hind foot lcuth, mnd car notch length wore 177 

94, 83, 26, .nd 14 millimeters, r spctively. 3iple correlation 

aralysen between variables Inmales, fenmales, and combined for 

the two groups at worming and "3tnaturity are presentad in Table 12. 

There wore nore aigsnificant differences between ,:eight and 
tot~l 

length:. weigit and tail langth,
1.ngth, .±!bht and body plus bir.'d 

total length end body plus head lergth, total length and tail length, 

and bind foot and oar notch lengths. At ir7a.xing, the correlation 

xnalyses of hind foot length and car notch lxntth to any of the
 

Also, the relation
variables were declared not significant. 


body plus head length and tail length was not sipnificant.between 

At aturity, descent of testes for males and vaginal
 

purforation for females, individual wa.ghts ranPed from 33.3 to
 

length was89.2 	 grams and averaged C3.20 grams. Average total 


nillimoters; tail, 128 mil248 millimiters; body plus head, 120 

limaters; hind foot 30 ri!limi:ters 	 :and aar, 19 millimaters. 

.
t- er. variablas reaching
The correlation ari11ysie! obtatnad 

the age of mtur.ty wore declarcd all si?,nificant, exciapt for four 

relationships bntuoan total len-,th and er notch, taody plus head and 

ear notch, tail and ,:.lr notch, and hind foot and jar notch, 

which were not sinificantly different. 



Table 14 summarizes the size of the ricefield rat at various
 

stages of maturity with reference to weight and body plus head 

length. The use of weight and body plus head length at which 50
 

per cent of the animals possess a given characteristic is prefera.:1e
 

to the 100 per cent levelp since the latter may be ,mnduly affected
 

by a few slowly maturing individuals (Jackson and Barbehenn, 1958). 

These 50 per cent points were approximated by visually fitting 

data plotted on arithmetic probability paper (Davis, 1964). 

The weight and body plus head longth at which 50 per cent of 

the rats have eruption of third molar was 38 grams and 101 millirnt., trs, 

respectively. Skull ossification was attained at a weight of 45
 

grams and at 105 millimeters body plus head length. jackoon 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. Unrges (1972) obtained 54.45 Crams weight 

for the same species.
 

In the males, testes became scrotal in position at 68 grams
 

"
 and when the body plus head length was 123 millimeters. The appaer

ance of sperms in the cauda epididymis among the 12 male rats ex.

amined was attained at a 50 per cent point wiight of 99 grans nii 

at a body plus head length of 142 millimeters. The liht.st fecund 

male recorded was heavier thaa the lightest fecund female which %/,, 

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 various stages of 
maturity. 

No. of eight (gm) Body + head length 
Characters rats at 50% point (mm) at 50% point 

Eruption of third molar 74 38 101 

Ossification of skull ' 74 45 105 

Vaginal orifice perforate 34 49 108 

Tetes scrotal in position 40 68 123 

Sperm in cauda epididymis 12 99 142 
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Other Observation
 

Foster mothers 

Foster nothers may be substituted with marked sUcceCs, part-, 

tcularly in the albino atrain (Farris, 1965). This observation 

proved true with the ricafield rat when thre young (two mtIns arir. 

one temale) grow and reachid r.turity from nourishment and care 

provided by foster mother. 

A litter of six newly born individuals were fo'.und in a low

land ricefield and brought to the laboratory. The three wore dis.
 

card,ed while the other three were distributed each to mothers of 

litter no. 7, 8, and 9 with six young each who by the time were 

nourishing their litter. 

No daily weighin--s and measuremeats were performed on these 

animals except on the day of captivity, weaning and maturity. 

"able 15 shows the mensural data gathered. At birth the males 
weighed 3.6 grars while the female weighed 3.4 grCmsa total lenp.tbs 

were almost tbe *am,!. The males have desceanded testes at 63 ani 

61 days whila the ferm,a. had perforate vgina at fifty third dey. 

The thrce rats when .roiqu to maturity wri coraparabe in weiglt 

anu masurements with the kunimn-la ihosc litter thev srarp benp 

mix.d wPith during thel.r pre-weanin growth. 
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Table 15. weigtt (grams) and linear dimensions (mill metors) at 

birth, weaning, and rsturity time of three rats
 
reared by foster mother.
 

at no. Sex Weight 	 Total Body & Tail 
length head length 

Birth
 

1 !A 3.6 59
 

H 3.6 58
2 

3.4 583 


Weaning 

1.4 24.5 184 87 97
1 


2 H 22.6 157 84 73
 

76,3 	 F 23.8 169 93 

I1.aturity 

M 58.2 275 13, 145
1 


145
2 M 51.9 273 128 

3' 42.4 238 113 125 
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