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Table 1, & B o 8 & % %

Combinations of nutritive materials in the feeds

S _ch B A M kB
ompounded diets - " - - ~
(T ; A B C D B F G
Materials used for
cormbination et (9 (%) (%) (%) (%) (%3 (%)
%:x ,’.;“-[ %:} % ;j‘ VRN ” . .
; ~ { 4 5( 0 8 0
Roughdqe { Alfalfa meal i ? oY . /8 &8 o
30 20) 20 5]
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feeds &,omp]e‘tg diet for a6 20 8 15 10
chicken
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Table 20 400 B B £ T OB AKX O B EH
Reproductive activity of the mother voles during 400 age in days
o U n we | s P MLtz B
A B R R R O B R R TEARER | e TP
Compounded 1 Number of % of the Mean number Mcl;ﬁ%}%e{;}s% o8 tll\lie?;;ggl;fh
diets . matings pregnancy of births e in days
A 8 62,5 4.0 & 2.7 4,7 4+ 0,8 95 £ 7.6
B 15 73.3 2.8 4 2.1 3.3 % 0.8 101 4 20,0
[ 15 53,8 4,4 &+ 2.1 5.2 4 0.5 142 £ 16,9
D 5 80.0 5.6 & 2.4 3.2 £ 1.0 137 & 43,9
i 20 70,0 3,2 4 0.9 5.4 4 C.6 172 4 30.8
B 10 80,0 2,9 & 1,0 4,9 4+ 0.6 136 £ 23,6
G 10 50.0 4,0 4+ 3,0 4,5 4 0.8 164 £113,8
/X o 7 0O A O3
Pooied values »‘ 83 66.2 3.7 % 0.6 5.0+ 0.¢

Table 3. 4 ff [0 ¥ & B HF B & © B &%
Relation between the number of births and the litter sizes in mother voles

1 : i
Sy om0 1 i
Number of births | ! 2 3 4 | 5 & 7

i
kg B,
Mean litter sizes ‘

4,940,515, 140,86 S,OiO,’/’; ‘9_&.(9! 141,61 4,021, 6

Table d R A 0o B - EFHR L OHRK
Relation between the litter sizes and the ages of mother voles

| 100 H#ALIT | 101~-200[ fgh | 20L~300F s | 301~400F b | 401~500F fi

fis T e
B oo 8 i 100 age in | 101~~200 age | 201~300 age 3012400 age | 401~-500 age

Age of mother voles | o

days less than in days in days in days | in days
I T
NIRRT R KAl 3 i i i
I EAE | 46409 ) 583x05 | 53+ 05 | 46406 | 51+ 1.3

Mean litter sizes | \ |
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Table 5, 3% B 5RO -
Comparison of the reproductive activity of mother VolLs um?er artificial
light-condition of L.:-D, 141 10 with that under complete darkness con-

dition of L : D, 0:24 (L : D=light period : dark period in hours)

N Bivision '&E Ik X | Mean body
| pregancy R ug imp Mesn tter size) welght of che
@g&&‘\gwmwm”@ e | om oo o om | ok L om ok | o
of hirthe Light | Dark | Light | Dark | Light 3 Dark | Light | Dark
1 ‘ 129.21 2001 49| 44| a43| 39.1
2 1707 | 2739 | 50| 51| 4ne| 4.2
3 215.9 | 2866 5.21 59| 50.8| 441
4 257.6 | 3215 | 5.5 50| 528| 44,1
5 00.7 | 373.2| 58| 5.5 48,2
5 354.1| 408.2| 46| 6.0 48,0
y 363,41 3923 41, 35 45.0
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Table 6. & # % T @

Survival rates
in cage-reared

#2084 5

ik B oo oD A
in four juvenile stages of the voles
vole in the laboratory

. A ""'x,‘ X iy I‘%&;%b@f | LA LS.A. B & | 2(3 o
Com mizhdec:lq }éxefs for D}ﬁ.f}sx(m of young 3 age MJ.O age .1:; age .AO age
the &other voleé - at birth | in days in days in days in days
(%) (%), (%) (%)
A 23 98, 6 90,3 78,5 64,5
B 80 97, 4 97,4 93,2 85,0
C 173 92,1 50, 4 76,9 7101
D 29 94, 1 93, 1 93, 1 82,8
4 200 G97.5 97,5 98,5
¥ 194 89,0 80.0 | 881
G 58 95,8 94,8 87.9 84,5
& N Pooled values 827 1 94,9431 79.449,0
Table 7. A ORI
Relation between the mean bmdy Welght in four juvenile
stages and the compounded diets supplied to mother voles
B o o2 B o 100B B 15 B W | 20 H @
] Gz B AgL in days 3 age 10 age 15 age 20 age
%ﬁ;l}éi}ig?;dvﬁff for in days in days in days in days
B (g) (2 (&) (&)
A 2,840.09 6, 8:4:0. 26 9.740,42 14,040, 65
B 3. 140,20 7,2-40,29 10, 4:£0, 44 13,740, 64
C 3.0£0, 10 6,60, 24 9, 6:4:0, 38 12,940.59
D 3, 140, 26 6, 6::0, 35 9.2£0,56 12,840,756
B 3.2+0, 10 6.640,13 9,340,221 13, 120,29
¥ 3.2:4£0,09 6, 740,17 9.4+0,25 13,040, 41
G 2,940.21 6,240, 23* 1 8, 14:0, 34% 11,00, 50%

Significant dlfterence is dencted among the compounded diets supplied

confidence limits,
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Table 8, 20 8 Wi B A 8 E & O

Mean body weight rJ[ cxp\,rimgnms voles at 20 age in <Lw°

e Female
o diots for > Mean fod
anpnunm iets for \\ - ean hody
the mother voles D — ”I\umL(,l‘ weight
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Table § 1213, Mo 208 DR (XD

Table 9. 20 @O 4

Regression coefficient between the b()d'y weight of 20 age in days and
the gain in body weight after 20 age in days in male voles

[ f’sf oK
Regression coefhcient
AR AL j I & NJ Ay 7 O H Sy Tl A oo
. 30 H yg,} 40 H [;f\ 50 H R (J [i i
p les T in days in days in days | in ddVa in d
A 0, 747% 0, 793% 0, 558% 0, 706% 0,001
B - 0,177 0,112 | — 0,111 § — 0,485 0,092
[ 0,104 | - 0,368 | — 0,076 1 — 0,072 | — 0, 150
I3 0, 286 0,306 | — 0, w0, 489 | -~
B 0. 161 0,007 0, 243 0. 318
G - 0, 455% — 0, f‘ié«‘-l*é (), 929 — 1, 073K —
: : i !
* SR 95% THIRBRESEET 5

Regression coefficient is in exabtcnce with 95% confidence limits.
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Table 10, 208 D8 s DL OHED RIS EES N g

Mean gain in body welght after 20 age in days, on the basis
of body weight at 20 age in days in male voles
B 1 % ) @ n e R
. R ngg’{n G40 B HG SO W My 60 B | YO H iR
SOy N HERERIC S 2 R N days 30 age 40 age 50 age 60 age | 70 age
Di~ \ Compounded diets .
vz:»u)n\ for the experimental voles ™.

in days | in days in days in days in days

(g) {g) (g) (g) (g)

i A 9. 742.3 | 14,5225 19,0622 | 22.5+2.5 | 25,724
i G 7.6:41.1 | 18,3210 | 16,514 | 19.21,7 | 19,91, 8
B 90410 15941.3 20,741,823, 741, 7 | 25119

- C 9,340,7 | 14,0409 | 16.341.3 | 18.741.5 | 20.4%1,5
D 8.741.0] 13.6+0.9 | 16,321, 4 | 19,8+1,7 | 20,62, 2

¥ 8.040.6 | 147411 | 17.8+1.3119,6::1.2 | 21,61, 4
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30 S 0 ¥=—1.061x+22.326
0 ¥=—0.927x+25. 132}
50 B ¢ Y= 1. 569% --36. 921 LU PR (3)
60 FIE ¢ ¥=—1.919x +43. 899
70 S 0 Y= —1.869x+43.783
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Table 12 1%, #1520 AREIBOK R
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Table 11, 20080 KE &, SRR ONEETE

Regression coefficient bctween the body weight at 20 age in days and
the gain in body weight after 20 age in days in female voles

h R bR R B
R [ Regression coefhcient
f;'——‘-y”" N Zl | . V a ” 0 oo U em 2 oma |y 1A
3 a«r(‘ 40 agc 50 age 60 age 70 age
the exper!multai voles in days | in days @ in days | in days 1 in days
A e 1,061% — 0, 927% — 1, 569% — 1, 919% — ] 869%
B — 0,628 | — 0,483 | — 0,306 | — 0,145 ‘ — 0,213
C — 0.014 1 = 0.099 | — 0.075 | — 0.041 g 0. 145
D - 0,293 | - 0,430 | — 0,411 | — 0,410 | — 0O,
I - 0,094 0,057 | — 0,114 | — 0,29 [ — 0,270
G 0.016 | — 0.215 | — 0.466 | — 0,332 I — 0,301

* {EHURT 959 CHEMRELLENT 2

Regression coefficient is in existence with 95% confidence limits,
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Table 12. 20 &}

BT AHE (V) ¢

DEWEL S L UT, FNLEOMOEEH

Mean gain in body weight after 20 age in days, on the basis

of hody welght at 20 age in days in femadle voles

e i ,f,’.\
vvvvvv I T I U
- Age in | 90 F | 40 H # | 50

D(/} ‘\. “d Uf M3 A |
Di- | Compounded diets
w%mn for the experimental voles -

in days | in days in

- 1A L 7
B jicitd £

dam 30 age 40 age 50 age 60 age 70 age

days in days in days

() (g
I A 710,00 12,141, 3

B B, 740.7 | 13.641.0
C 7 9406 | 12,740.8
A 5] 7.240.9 | 11, 2:1.0

3 13,1+40,7
G 7.340,7 1 12.540,9

18,2415
16,5414
14,9::1,5
18,041, 1
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Table 13. 70 H 6 0 B E VI % 4L & &
Adjusted means of testis Welght of the voles attained to a stage of
sexual maturation (testis weight more than 200 mg) at 70 age in days

A A 2 T S B oy ok ® f -
(/ompoundcﬁ diets for | Mean body weight Mean te%tis wei gnt Adjusted means of
the experimental voles | (log) ! (log) testis welight (log)

A 1. 6098 2, 6200 2. 5789

B 1, 5906 2, 6208 2, 5930

c 1. 5204 2. 6013 2. 6220

D 1, 5355 2. 5769 2. 5871

F 1.5212 2.6148 2, 6349

G 1.5014 2, 5465 2, 5803
4 tk Pooled values | 1. 5503 ‘ 2. 5966 2. 59660, 02

i
i

Table 14, 70FBOBLEEIHHOS
Relative growth coefficient between the testis weight
and the seminal vesicle weight of the voles attained
to a stage of sexual maturation (testis weight more
than 200 mg) at 70 age in days.

EER RIS 278 BA R i i # s R R
Compounded dzets for m?\lum}“e r ive growth
the experimental voles b ~ coefficients

A 24 0,168
B 23 2,267
> 19 1,627
D 22 2,363
F 15 2,642
G 21 2,394

Table 15, LM FE—HEOMRIEBGE & 5 MO & OM%
Analysis of covariance, Relation between five sort of compounded diets
and latensity of reproduction in male voles attained to a stage of sexual
maturation (testis weight more than 200mg) at 70 age in days.

B o 6 0 O
Deviations {rom regression
ixelatwe growth o ¥ 2
coeflicients ky&agrgjes (ij SAPZ ]
. freedom (f) Sum of squares Mean square
. |
#E 7 i o 4819 0. 042
Within ) 80 3, 8193 0, 0424
S N
Relative growth 4 0, 0820 0, 0205
coeflicients
Sen A p | a 290173
4 Common 2,229 Q4 3.9013 0, 0415
L A | ] O a7
Adjusted means * 0. 9499 0.2375
A 2N 4 B517
Tatal 98 4, 8512

#* Significant difference is denoted among the adjusted means of seminal vesicle weight with 98% con-
fidence limits,
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Table 15 O

D, FOHE
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Table 16, 70 A
Adjusted means of

9 5 0 5

&emma] Veswlc weight in male voles

attained to a stage of sexual maturation (testis weight

more than 200 mg) at 70 age in days

BRI 15 A I B
Compounded diets for
the experimental voles

SR RN N
Mean seminal vesicle
weight (log)

,erfo S 5 T

Adjuqtid means of

seminal vesicle weight
(if)g)

B 2,6208 2, 3420
o 2,6013 2, 1477
) 2,139

B 2,6148 2, 1723

2.2754 £ 0.0850
- 0, 1261

- 0.0%907

t i+
2, 1190 4 0, 1006

| O3 | o1
4 {8 Pooled values | 2, 5909 i 2, 1877

1,977 4 0.1064
+

- 0, 0400




— 16 — %084 %
o0} /
L. 500 /
®
mE L3 @
-» ﬂ 300+ @ J
¢ / / Fig. 8 70H BV B ERA OB
T & 200p "/ O E
_E WAA Relative growth between the testis weight and
£ / o ® the seminal vesicle weight in individuals attained
b a stage of sexual maturation at 70 age in days,
100 in the compounded diet A. Upper allometry; diet
/ B, Middle allometry; diets C and I, Lower allo~
metry; diet G (roughage).
50 i S
TV VM
S0 8 (ma)

Testis  weight (log)

A

GHBEEBB2RELTVE ORI 0 48 TE S,

L TAT, FEAOHENERERD, 0168 130, ZORHNERE

WA LTAEI D

Fig. 8 @O 3 208KE, §E LA 3 20MERN G (5), K (7)), & (8)) Thi.
il 5} BAEE T, GRADERE vy v A&, BLEREERUTHD
L5, Wl BOL xR ESTEE UMk E, 2 TROERLESES O Ebhhb, D
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AL b DAL O ARXT A
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Relative -growth- coefficient between the bhody weight-and
the uterus weight in female voles at 70 age in days

BRI B A A AR Mmook
Compounded diets for L \Tur‘nab or

the experimental voles AYRHDEL
A 15 0,330
B 25 1,45
o 24 0.5
D 21 1.
F 18 1, 750
G 24 0.3

Table 18, — § T D FPEL & ik L - DA%
Analysis of covariance, Relation between six sort of compounded diets
and intensity of reproduction in female voles at 70 age in days

- 5 W, n JE In ol a3 /l}
prasaye 7 Ky il _Jﬂf, Vil b U (i1 I
fhZE R PR Deviations from regression
Relative growth = R
coefficients q gkﬂ 5 B TI’ ¥y M
freedom () Sum of squares Mean square
' A . i .
i ) ! & 78¢ 05

Within 115 6, 7865 0, 0590
MR
Relative orowth 5 0, 1246 0.0249

coefficients

e ' 0. 941 120 6.9111 0. 0576

Common
Jirs : 37 e
| PTRL . 5 7460 0. 7497k
Adjusted means o 3. 7460 0. 7492
& i .
~~~~~ - 25 657

Total 125 10,6571

¥ Significant difference is denoted among the adjusted means of uterus weight with 99% confidence
{imnits.

Table 19. 70 & # o & © ¥ & F

Adjusted means of uterus weight in female ‘voles at age in days

ERERICS A LA T B R T T
Qompaunded diets for Mean hody weight Mean uterus weight l\thSti‘d mems of
the experimental voles (og) (log) uterus weight (log)

A 1, 4961 1, 7253 1.6943 £ 0,1270

B 1.4808 1, 7766 11,7600 4 0, 1092

[® 1, 4507 1.5178 1, 5296 4 0.1278

D 1, 4458 1, 4436 1.4600 £ 00,0955

B 1, 4708 1, 40%6 1,3984 4 0, 1211

[ 1, 4464 1, 2368 1, 2526 £ 0,0747

+

4 & Pooled values 1, 4632 15120 1, 5120 0, 0448
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TRASBCLIOR LA DTH D, KEHOETFY :
Molmgicit, = (6) Bohbitic, ZORER, SEEBI, SHALOEIERLRRZTVS, HEA
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10g =0, 941 log -0, 3832 +rrerrserasrsersermiorsunserionmooscuniorcortonsanrons (10)
FRC, DoEEERE, R (9) &b, SEGomgEERE,
10 350, 041 108 £ — 0, 1243 ++svrrrrrrsnsermsmrimsesetsinminsianssnssscoranes (11)
LB, 7L, log ¥ BTEEER, log v REE,

& O ERNE, BERETEERERD 3 DOREME Lcd - THRT T &
, BEDE D LBBORAELNIENE &b, KELTE
W AERAEA LU TCTEREROAGERT &, Fig. 9 0L 5o,
FH 3 40mg FCRMARRE, 60 mg DRSNS GRIRTHE) ThD LA &, GHA,
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UL A, HRERRED SRR T TN LT 255, MR OERELE <, RO
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ZOkSir, Fig 9 WRLATEEROSHICEENEN OFBHC X AMELL B Z LTE D,
COTHBIC LRI oI L1, ERD PELAEROEINT A &, TEEROBEREESK
ol BHA B Diets AardB EABBEVIRRTHS. T, B o) ZERIAIC K HUEDIH
4of DAFEBTAHONLBERICIQIC TV A ATHEREINIMETH S,
{~m4w1ﬁ~r7 B AROEaR
S o BT 5D - 72 S O H2, Table 20 IKRFEB D
“{Mfw ______ ThBo MEREEE, SOV —5 VK O GEROCLTH

| s G Dt G D, 40% 105 100% £ TOREERRE O bhik,
NN LS REDE & TR AR, T 74 X S OWILR
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,E 71‘ l; i
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Table 20. 32 B I T # 1 L N

Nutritive characteristics of the compounded diets used in the experiments-1

in cage-reared voles

N R

i L g '
Compounded diets: % of roughage % of total

digestible nutrient

A 40D 66, 084) 12, 1 (8D

B 46 64,8
C &0 63,0 46
D 70 60,3 3,7
¥ 88 36, 6 4.3
G 100 53, G 3.2
Table 21. @& 42 © F # & 4 (g/E/H 1 ¥
Mean intake of the compounded diets in cage-reared voles under auto-
matically regulated conditions; temperature 18--20°C, relative humidity
60--80%, lighting on for 14 hours per day. (Dry weight; g/animal/
oo
e A?e in
BT e BT days PN P p . . o A
Y - 20 a0 4G | 50 &0 7
Com- L Sex ¢ ) 2 ? J
pounded | N
diets | T
1
Q & Male 3.5:4:0,2 4,8:£0,2 5.540,8 6,340.8 6, 2504 6, 640, 4
A R ‘ . v
i 2 Female 3.940.8 ] 4,640,383 50208 5,4%0,4] 542051 6,040,6
N Male 4,840,511 5.440,3 6,040, 4 &6, 540.3 7,100 4
B ~ - ‘
IR Female | 5.0+0.5 0 56+£0.3 0 62403 6040, 3| 6. 540, 4
s \
& Male 6, 440, 4 4,540, 4 6,840, 4 6, 740, 4
C e
2 Female 7.140,3 | 6.8:40.4 | 6.80,41 6,940,5
o 5 Male 7,404 | 7,640,611 8.4:4:0.8| 8, 3406
’ £  Female 7.240,8 7.2:40.80 7,3£0.5 ) 7.54+0.6
5 Male 10,120,561 10,9::0.5 1 11,550,581 11,740,6
B
- 2  Female 11,040,6 | 10,840,611 11,040.6 | 11,2::0.8
G 5 Male 12,6:£0.8 | 13.2:40.8 | 14,2407
’ @ Female 12,80,5 | 12,640 5 | 12.9:4£0.6

i, /Sy A0 B

0T, b

2

DR AR EI B E
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Relation hetween the mean daily intake and the
percentage of roughage of diets in cage-reared
voles under automatically regulated conditions;
temperature 18~20°C, relative humidity 60~80%,
lighting for 14 hours per day. Mean daily in-
take of the compounded diets in 20, 30, 40, 50, 60
and 70 age in days are indicated respectively in
turn upwards from lower line in the figure.
Left « Male. Right : Female,
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Relation between the mean daily intake and the
percentage of total digestible nutrient of diets in
cage-reared voles under antomatically regulated
conditions; temperature 18~20, relative humidity
60~-80%, lighting for 14 hours per day. Mean
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spectively in turn upwards from lower line in

the figure,
Left : Male.

L& DB

Right : Female,

KEBRNEARSHLT LT DM
LA BHES A SN S,

ek, WHEBEAERIE
fri & 0BG, Fig 18 KRS
T, HESMEDEENI, BXAEH
CHEATR LTV A, HEHER
P12 8B EICIs D &, HERO
YISO L x DK E T

ARFRI X B EDIEDPE, o7 d{bhbin,
/e F R AL 01 BORERE, HEAREL TN ESBRERICE - T,
BHRENTAZESN D o, N, MO a Y i, 20, BLELERTHIEEI LN

5o




LY R AR O LGN B 2910 (V) (R o @Y

, i | | ] 1 | I 5 H 3
T R VAT R B ; W
#®
Nutritive
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Relation between the mean daily intake and the nutritive ratio
of diets in cage-reared voles under automatically regulated con-
ditions; temperature 18~20°C, relative humidity 60~80%, light-
ing for 14 hours per day. Mean daily intake of the compounded
diets in 20, 30, 40, 50, 60 and 70 age in days are indicated res-
pectively in turn upwards from lower line in the figure,

Left : Male. Right : Female.
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R fis @
Relation between the mean daily intake
and the percentage of digestible crude
protein of diets in cage-veared voles
under automatically regulated conditions;
temperature 18~20°C, relative humidity
60~80%, lighting for 14 hours per day.
Mean daily intake of the compounded
diets in 20, 30, 40, 50, 60 and 70 age in
days are indicated respectively in turn
upwards from lower line in the figure,
Left : Male. Right : Female.
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EE I AEWMOBEME L A28 0] —~0Enn g
1D EBREH L%
g T, Table 22 (R U4 BOSKDs Db ivichs, ChPAOEBGEE, #HBl L% o7

4 DOWEE—0, 1, 8, BHE——ISLY ¥ F 5 X I OMEROERI, DL
$Y SRR A SV AT AN

2 BREEE

(1 AFMOFMCL 38 H0Y —Dn & FERINE L OBE
W0HMOEELZOBRORERNELOBBURE 2 2D H &, HaEaihT, %
PR Lie & A, HEEHEDI T,

HEE & 2T O HE T & O BE K
LR, RER L ORERE T A &, MR
Cd, BEAERMUTH S (Table 10, 12),
L 5, AN X AERD v Y —ORINE, = v I3 XL OERIK, BAL

SRLD Sk

BEWoNih -7,

Table 23 Ol BHTH LD, O

D, F&, F 7 s Lt& T, g‘n/ﬂ-

ORISR

DEBHE IS T ST,
(2) AEROFEMC L S8R D0 08NS EEER L OB
9, BT, BT
it TORR, 4R

L&A, B
DE DM ER

WA Sz,
iog Y=38,163 log X —6. 1249 < oo o (12)

Table 22. 928 T CHA LR ASIE ORA D
Compounded diets used in the experiment-{I

e — L T i
it B T (jompounded diets E 1 J K
Ingredient e P
JUmm e Dy Alfalfa meal | 78 a2 80 78
TV N ) Oat meal | 20 15 15 15
ol o= F o= Fish meal 2 2 2 2
K Wk Bean oil 0 1 5

Table 23, KB O 17 5 8K
Adjusted means of gain in body weight in the voles after 20 age in days,
on the basis of body weight at 20 age in days in the experiment-TI
7 5220 R D BRI R E B I
i d 7N Adjustcd means of gain m body weight
M Al | R B Mean body in the vole after 20 age in days

il

Sex. | Number | weight at | ZE%00H I AERA0R i AR50 H s A th 60 H | AR 70 H i
; 20 age in | 30age | 40age 50 age 60 age 70 age
| days | indays | in davs | in days in days in days
‘ (g) (gl () (g) (g) [€))
B Male 49 | 13.3£0.7 | 8.340.7 1 13.6£0.7 | 16,5208 | 19,1£1.0 | 20.641.0
i Female 51 13.5:40,6 7,240, 4 12,440,6 | 14, 140,6 | 156.340.7 | 16,6%0.9
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Table 24 WCORS NI,

¥ 5L

CEDEE A a ) 0B, H

sl LI -

R DY A

PGB S

g(»)g Yy, 451 1%\' 0L BABY oot e e s

log & (34K,

Table 25 R dii.

A (6) A2ipa,

ol LRy IR f

s B 2

LR, A

DVEHN L AR A 0 Y — OB,

RO, &K

Table 24, ERTicBY

DABTESEE RS O 5
Adjusted means of seminal vesicle welght in male voles attained
to a stage of sexual maturation (festis weight mere than 200 mg)
at 70 age in days in the experiment-1i

: i ; Ay 2
MRICHZ AT S % A B MR 5 -
“Compounded diets for | Mean testis weight  Mean seminal vesic euii;gls tsgﬂrzféli;’effm
the experimental voles (log) weight (og) (log) ght
B 2, 5566 2,0044 0, 0929
1 2., 6434 2.1829 0, 1339
¥ 2.6130 21138 - Q. 1135
K 2, 6004 24,0956 G, 1767
| i |
4 (% Pooled values | 2, 5943 2, 0809 2,0809 # 0.0632

Table 25, BT sET 2

Adjusted means of uterus weight in fcmalf; voles at 70 age
in days in the experiment-II

P oy
¥

ERMRICE R IO B B S 1 : (RSP T I
Compounded diets for | Mean body Wemm Mean uterus weight Ad justed means of
the experimental voles (og) (og) uterns weight (log)
1.4672 1, 4504 1,4463 + 0,0897

R S

I i, 4662 1, 4734 i, 4697
i 1

18420 15436 4
K 1,5885 1. 5961

4 & Pooled values 1. 4581 1. 5040 | 1, 5040 40,0448
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CEns, COERNCE)
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Table 26 WRLEERE, o 37 20—V ORMICE - T, 4 000EHERL SN, a2 7
LU VRO X 2 Vv TH B, KEMREPLTHEHALALZOT, 4HOMEO KEhoaEHR
W, TNTEHLR ST D FEDAOEREEE, BRI S F B0 TH 5.

2) BB L&E ; ‘ .

1 e A7z O-LORNE FERNE L OBE

0HWORAE, ZOHOKREREINEE D BA S EMd &, Holass Ldbhhi,
ZORER, 4 BOMEORRRKE, TNCRTTEH 2 2 S BHENE ik R E R

i DTC, f_;f

1 BB B EDPERE LIS T A, BEEHE LT SN 5 T2,
Table 26, ERMTHEA LB O
Compounded diets used in the experiment-III
T [ I } y | ;
i & /N C()mpounded diets | K [‘, M N
In g,redlcm e S (%) (%) (%) (%)
e B S 14 Alfalfa meal 78 78 78 78
L 5 Qat meal 15 15 15 15
BRI &R Tish meal 2 2 2 2
KB M Bean oil 5 4 3 2
@37 v~y a-Locopherol 1 2 3
(B a-tavew—ov 10g/ XKML 500g
10 g of a-Tocopherol dissolved in 500 g bean oil.
Table 27. BRI I & 0 5 48 05 S W 0 B 0 0 8
Adjusted means of gain body weight in voles after 20 age
in days in the experiment-J
K208 W A 20 B gLl Ol IR ki:
A Adjusted means of gain in body we ight
e Y % 3 Mean body in the vole after 20 age in days
Sex Number |weight at |30 H I | AR 400 5 | 4250 H i) | AR o0 B iy | AR 70 1 i
20 age in | 30 age 40 age 50 age 60age | 70age
days in days in days in days in days | in days
i (g) (g) g) g) (g (g)
He  Male 51 13.740.5 9,040.5] 14.040.6 | 17, 140.8 | 19,840.9 | 20.9£1.1
it  Female 44 13,240, 5 7,540,585 | 12,44:0,7 | 14,340,8 | 15.0£0,9 | 15.5£1.0
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Table 29 WARTERBD TH L, CDRIKS

B b oo IS y
Adjusted means of seminal vesicle weight in male voles attained
to a stage of sexual maturation (testis weight more than 200 mg)
at 70 age in days in the experiment-Jif

Z)F H ILU ;- i} T
Lompoundcd diets for Mean seminal vesicle A
the experimental voles weight (log) seminal “ﬁ;;ﬁﬁ W“mm
K 2. 6004 2.0956 2,0730 4 0,1902
L 2. 5413 2,0808 2.2372 & 01174
M 32,6283 2, 2433 2,1220 £ 0,0819
N 2, 6360 2, 1565 2.0079 #+ 0,174]
4 & Pooled values ‘ 2. 5940 { 2. 1244 L 2.1244 £ 0,0699

Table 29, a- b2 7 2 0D

Relation between the mean uterus and the aTocopherol
content in compounded diets

B B2 A R B ATER

o [ S | o - 3
o e pementai voes | & Tocophorol | Mean uigrug weight
K 0 1,8885 4 0,0918
L 1 1, 8997 4 0, 1175
M 2 1. 6223 4 0,0947
N 3 1.7212 & 0,0445
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Table 30,

Developmental stages

BREED

of the vole
bedfordiae), during postnatal period

(Clethrionomys ry /r)mnm

| bif i )
B i 3 KUW AHATA
| W
Aype in daysi N R Ol BT
“ i B ok # I3 : : 1)1 S
; ) evelopmental "
Food & maturity stages Lm form
i H B oR o & . ,
Birth Oualy milk of mother o ify 1
%, &N A - . o
13 g e G EBIEY _'j m . Suckling &
S To begin to eat solid Juvenile stage aurture stage
Juvenile stage food S stage
20
30 b
ok ko B g,mmg of sc\udl ma~
. b eres turity in females at R
Subadult stage frst and next in males indepcndam life
60 o stage
ok bl @
T bc ual maturity  in .
Adult st almost all individual Adult stage
A

(23 BBY 1A

HHO A

L - (Bloenergetics) ot

Fods, LR, Kacamarski® L Micoral® §f,
- T A S mdn 2 ey e
27y LR QLY T R v A, BNETE Ui

Clethrionomys glareolus »

Ty

E LI DTHE S

% &, Table 380

AL A F DT -

Microtus arvalis 7#-Dip
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Kaczmarsk®? 03 Clethrionomys glareolus T3 18 » 72 BRTHE, R L TWIROEEOHEE OB
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Studies on Population Fluctuation of the Red-backed Vole,
Clethrionomys rufocanus bedfordice (THoMAS) (XV)
Growth of the vole influenced by the ratio of combinations of the
feeds and the nutritive materials during postnatal peried in

cage-reared stocks under the laboratory conditions

Tsutomu Kuwamara®

Summary

1) Reproduction of mother voles

An experiment on reproduction of mother voles was carried out using various compounded
diets as shown in Table 1, under artificial conditions of 18~20°C in temperature, 60~80%
relative humidity, and lighting with two rhythms; light period : dark period, 14 : 10 and 0: 24
in hours per day, respectively.

(1) The degree of reproduction in females of the populations was decided by the percen-~
tage of pregnancy, litter size, age of the first birth and number of births, As a result of the
comparison of reproduction among the mother voles fed by seven kinds of compounded diets,
it was found that the mother voles fed by diet G had a tendency to be less active in repro-
duction than those fed by other diets (Table 2),

(2) It was apparent that the litter size of mother voles was not influenced by the increase
in ages and number of births (Tables 3 and 4).

(3) The experiment was conducted on the reproduction of mother voles under two treat-
ments in which there were lighting for 14 hours and zero hour per day, respectively., As a
result, the reproduction of mother voles under the lighting for zero hour was less than that
under the lighting for 14 hours per day (Table 5).

2y Growth in body weight of voles during juvenile stage,

Juvenile stage of the vole is defined as the suckling and nurture period until the age of
20 days and the growth in body weight of voles during juvenile stage was measured.

(1> Survival rates of voles during juvenile stage in the laboratory were very high, and
809% of survival rates were observed at 20 days of age. Besides, the survival rates of voles
during juvenile stage were not influenced by fed conditions of mother voles (Table 6),

(2) The factory influencing growth of voles during juvenile stage were conceivable o be
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such conditions of mother voles as diets, increase in age, number of births and litter sizes.

The results obtained for those factors-were as- follows:

(A It was apparent that the favorable growth in body weight of veoles during juvenile
stage resulted from the mother voles feeding concentrated diets (Fig. 1),

(BY The growth in body weight of voles during juvenile stage had no connection with
either increase in age or number of births of mother voles (Figs., 2 and 3).

(C) The growth in body weight of voles during juvenile stage had a connection with

litter sizes. The mean body weight of voles during juvenile stage was surely decreased with

the increase of litter sizes more than six (Fig. 4).

3) Resulis of experiment-1.

The growth and development of veoles after juvenile stage was studied using siz kinds of
compounded diets, excepted diet E in Table 1, in the experiments on cage-reared voles in
laboratory,

(1} Relation between the gain in body weight and the content of concentrated feeds of

=

(A) Male
Regression coefficients between the body weight at 20 days of age (X) and the gain in

body weight after 20 davs of age (V') in each diet could be divided inte 3 groups; regression

positive in the diet A, negative in the diet G, and did not exist in the rest

{Table 9).

No significant difference was noted among the mean gain in body weight of voles fed by

those diets that contained I

than 40% concentrated feeds, but significant difference was
barely noted between the diet B that contained 50% concentrated feeds and those diets that
contained less than 40% concentrated feeds (Table 10).

(B) Female

Regression coefficients between the body weight at 20 days of age (X) and the gain in
body weight after 20 days of age (V) in each diet could be divided into 2 groups; regression
coefficient in the diet A was negative, and that in the rest of those diets did not exist (Table
1.

Although there was a difference in part of a series of experimental results, no significant

difference was noted as a whole among the mean gain in body weight of voles fed by six kinds

(2) Relation between the reproductive activity of vole and the content of concentrated
feeds of diets,

{A) Male

Among six kinds of the compounded diets concerned, the percentage of pubescent voles
fed by the diets containing less than 40% concentrated feeds was lower than that by the diets
containing 50% and 60% concentrated feeds (Fig. 7).

Intensity of reproduction in male voles attained to a stage of sexual maturation (testis

weight more than 200 mg) at 70 days of age could be analysed by relative growth hetween

the testis welight and the seminal vesicle weight.

Relative growth coefficient of the diet A could be excepted from that of the other five
diets, because that of the diet A is in no existence statistically. According to the covariance
analysis of the relative growth betwsen the testis weight and the seminal vesicle weight, sig-

nificant difference was noted among the adjusted means of seminal vesicle weight in the vole
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fed by five diets excluding the diet A (Tables 15 and 16, and Fig. 14),

In the diet A excepted from the other five diets, variation of seminal vesicle weights con~
sisted of two features inferring from concentrated feed of the diet; one increased markedly
the seminal vesicle weight, and another showed no response in the weight increase for the
supply of concentrated feed of the diet (Fig. 8).

(B) Female

The reproduction in female voles before pregnancy was analysed by the relative growth
between the body weight and the uterus weight, As a result, significant difference was noted
among the adjusted means of uterus weight in females fed six kinds of compounded diets
(Tables 18 and 19, and Fig. 14),

Variation of uterus weight in female vole expanded with increase of content of concentrated
feed in the diets and consisted of two features inferring from concenirated feed of the diet,
as the variation of seminal vesicle weights in the diet A (Fig. 9).

(3) Daily intake of the foods in cage-reared vole under automatically regulated conditions,

Daily intake of the foods in the vole was influenced by the percentage of roughage and
total digestible nutrient of diets. Daily intake in the male was more in quantity than that.in
the female (Figs. 10 and 11).

4) Resulls of experiment-iL,

The purpose of the experiment was to determine how the caloric increase of diets by
adding bean oil influenced the growth and development of voles, The compounded diets used
in the experiment-1I were given in Table 22,

(1) Caloric increase of diets by adding the bean oil had no effect on the gain in body
welght both in male and female voles (Table 23).

(2y No significant difference was noted among the seminal vesicle weights in males fed
by four kinds of the compounded diets, Consequently, it was apparent that intensity of re-
production in male had no correlation with caloric increase of the diets by adding the bean oil
(Table 24).

(3) Significant difference was noted between the uterus weight in females fed by the diet
E and K. Consequently, it was appareat that reproduction in female hefore the pregnancy
was under the influence of caloric increase of the diets by adding the bean oil (Table 25).

5) Results of experiment-IIi

The experiment was conducted to make clear how the addition of e-Tocopherol (Vitamin
) to the diets effected the growth and development of voles, The compounded diets used in
the experiment-{II were given in Table 26,

(1) No gain in body weight both in male and female voles was obtained by addition of
a~Tocopherol to the diets (Table 27).

(2) It was apparent that intensity of the reproduction in males had no relation with the
addition of e~Tocopherol to the diets, but that reproduction in female before the pregnancy

was promoted by the addition of @~Tocopherol to the diets (Tables 28 and 29).





