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L MATERIAL, METHODS AND COURSE OF EXPERIMENTS 

The Labor:atocy mriice weire reared in caiges of the followiITTlg sd;zes: 

38 X 15 X 15 (ty,pe A), 38-X30X15 (M), 80 X 80 X 15 (P, Z, L, D, V) and 
160 X 80 X 15 (B). In the 80 X 80X15 ca,ges tiher,e werie different de
grees of mmplication of the int€r.1or of the ,ca,ge. Ty;p,e P was the 
simplest, and type V the mosit complicak d (Fig. 1). 

A certain number of mike weire .plaieed in a cage as a popula
tion bas,e (most often 8 Q Q .and 3 o o) and allowed to breed freely. 
Fcod, wat,er and shavings were sup1Plied as :riequired. Observations 
were made daily o,f the Illumbe1rs bn:rm., the number of unweaned 
mice, and the numibeT of dead mice. The mice we,r,e weighed every 
two weieiks and the youmig omieis !Wi}riloh had reia1ched the age of 3 weeks 
were mairked by 101:iJpfpm,g v,ai:nioUIS combmartiom.s of toes (each llitter 
was marked wiitih one marlk). 

A total od: 59 populations were founded, whJich jointly lived 
for a total of 1247 mo:niths, but for 1purposes of analysis only ,those 
ipopuLations which had existed foT not Less than 12 moinths were 
used. In this way material was obtaiined from 4 7 populations which 
jojntly lived 1175 months. 

[1] 
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After alll ,,aicdiitniatdisa.tion" period fasting from 3 to 8 weeks, 
dulring ,whlicll (Pte:rruodi bitiing to .a maderatie de/glree Wta1s oibserv€d, 
the miice ibe1gan to 1b.reedi, reaiahed a .oortadn le,vel of n:umber:s, va
rying in dfuffo,rent cases (irrl P :silre ,oa,ges 16 - 69 imdividuials), ,then 
symptoms of over--or:owdling Q1courired ,~bi,ting, ;pooir ,coaits, decrease 
in or dJisappe1arairnce of iboth the capaici ty for slllrvival in the un

weia.ned mi.ice, ialnd od: fomtil!iity), then a det0ooa1se drn tihe numbers of the 
populaitiorn lastirnig for varying iperiodis. After this, if the iPO!PUlation 

,!L'' ,,1.f" "B" 

Fig. 1. Types of cages 

in question did 111.ot die out, alt0igethe:r, a f.reish inlcma,sie in numbers 
toolk pla1ce. In P size cages a sponltaneous :inlereiase in tP01PUla1tlion 
was obseirv€d whe111J /the numJbens fell to a level !Oif from 4 - 30 in
dividuals (Fig. 3). This :iiooreia,se took place, however, after widely 
diffen1ng periods. H ,001uld ,take pLare dmmedlia,tely, or after a long 
,periiod 0rf stiaibti.lirty din the numbers of the [[XJ1pulation, lasting for 
as long as 7 m0tnths. Then symptoms of oveir-c,rowding, re~arppeia.red, 
decrease ek. Certain tyipica.1 pictures oif ,the quaintd.tarti ve dyinamiics 
of the poipu,l1atioin ail'.'e .slIDwln fun F:iig. 2. 

The size od: :tlhe populatiOin din wh'iich symptoms of ove:r-ccr:-owdii!l,g 
occuinred, and in which a fresh increase ibeigan, .and .aliso the dJtma ... 
tion of the whole icyicle and of its respeiotive .phases, va,ried igreia,tly. 
It may tllle1oofo:re ibe ;started that the cour.se !taken by the qua!llt1tia
tive dryiruamdlos of ouir potpUwatians IPI'oviid\e an exceULe:nit iiHustmtkm of 
Southwiick'is (1955a) ,stia,tementt: "Poipu1aitiKJ!n dri:ffeT!red fll"Om IP()~lialtion 



-----

-- -------------------

------ ----

Numerical data from the e:,qperiments with the cages c:hangings 

Ta b. 1 

rJl ..... - Populations i:::: Monthly [s urviving to 0 i:::: .9 ~ 
Q) 0 3 weeks dur- Q) state at: -Ct1 birth rate: Ul .§ ...... CU ::s I-< ing 2 month: 
I-< ..c:: •• Popu- 0.. 

Q) 
0.. UJ Q) 

0.. ..a -
I Q) C1l la- ~ Q) 

..... 8.~ s .. Ct1 -l:i:4 b.O Dates Q) 0 ::s s (,) - 1:1 ~ 
b.O Q) i:::: tions i:::: b.O .c: ..... E .... Q) Q) ~'"' before after Q) i:::: ..... Ct1 i:: .c: b.O Q) e !3 0 

0 ~ +> i:::: 0.. .... 
Q) 

signs -5 .§ :S -~ -:S +> .,.... s:: 
Q) Ct1 :S (S) (S') 

rJl ..... ..8 co 
rJl Q) I-< .C: 'g Q) ..... ~ Cl) ~ i:::: CJ ,2 (,) I-< ~ (ill %) (in %) ~ '5 

b.O b.Oo NO Cl).,.... Q) 0.. Ct1 Q) I-< .,... I-< Q) Q) ~ (,) ..a b.O Cl.l b.O A S ..a b.O 0 8. 
- - - --- HI 

1 2 3 4 5 6 7 8 9 10 11 12 

All 3.II.54. A➔Z 28 20 195 31 4 10 0 23 \. 
AIII 3.11.54. A➔Z 27 22 132 34 11 25 0 15 ➔ 

AV 3.II.54. A➔Z 23 21 205 33 5 10 40 76 -➔ 

AV! 3.II.54. A➔Z 27 27 174 42 6 29 25 72 /' 
AIX 21.XII.55. A➔Z 19 18 294 28 0 21 0 35 ➔ 

AIX 17.V.57. D➔B 34 31 131 24 5 9 0 21 
AX 22.11.56. A➔Z 30 26 256 40 15 48 34 36 ""' /' 
AX 17.V.57. Z➔B 34 - - - 33 * 0 0 * -
AXI 12.VII.56. A➔Z 30 26 208 40 0 13 0 23 ➔ 

AXI 4.IV.56. A➔Z 16 - - - 0 18 - * 0 
AXIV 4.IV.56. A➔Z 28 27 179 42 25 26 18 45 ""' /' 
AXVII 3.1.56. A➔Z 26 22 200 34 0 6 - * 6 
AXVIII 26.Vll.56. A➔Z 24 24 177 37 3 39 50 26 ➔ "' 
DI 17.V.57. M➔L 31 26 170 40 16 18 0 25 
VI 17.V.57. M➔Z 28 - - - 10 20 0 * 0 \. ""' 
ZmII 3.I.57. M➔Z 27 26 138 40 39 * 8 56 * 0 \. 
ZmIII 2.111.57. M➔Z 34 27 244 42 10 29 0 15 Mx 

·-- ---------- -- ·--
LIV 25.VIl.56. L➔B 30 - - - 0 * 0 0 * 0 
LIV 17.V.57. Z➔B 21 17 141 13 10 27 0 23 ➔ ""' 
ZVI 17.1.56. Z➔B 20 16 112 12 9 37 0 6 ' \, 
LI 1.II.56. L --+P 17 16 231 25 0 9 13 28 ➔ 

LII 4.IX.56. L➔P 35 33 133 52 30 59 10 *10 /' 
LIII 25.VII.56 L➔P 19 18 122 28 11 14 23 26 ➔ 

LIII 8.II.56. L➔D 15 14 164 22 0 16 25 33 ➔ 

LV 25.VII.56. L -'>-P 9 - - - 6 7 0 * 0 ~ 

LV 1.XII.56. P➔ V 11 8 175 12 16 *11 0 21 ➔ 

AIII 26.Vl.57. L➔P 8 6 320 9 11 23 0 23 
AIII 17.1.57. Z➔ L 9 6 160 9 7 * 1 0 50 ""' 
PI 6,IX.56. Z➔D 17 17 165 26 18 20 14 56 ➔ ""' 
PI 3.1.57. D➔P 19 18 128 28 5 28 0 11 ' \, 
PI 15.Vl.55. Z➔Z 19 17 153 26 17 18 0 23 M x 

Zmlll 4.IX.56. Z➔D 31 , 30 130 47 25 30 10 18 
Zmlll 26.VI.57. Z➔P 36 31 110 48 13 27 0 15 ""' 
AIX 20.X.56. Z➔D 39 34 129 53 0 14 - 11 ""' 
DII 1.X.56. D➔P 28 - - - 13 27 0 * 0 ""' 
DII 26.VI.57. P➔L 28 - - -- 4 11 0 * 0 ""' \. 
PIii 4.II.56. P➔L 9 7 500 11 7 * 0 7 21 ➔ 

PIV 1.II.56. P -'>-L 17 16 394 25 29 *16 10 41 / 
7' 

VII 15.IX.56. V➔P 35 - - - 19 * 0 0 * - M x 

ZmII 26.VI.57. Z➔L 26 23 179 32 20 34 15 47 ➔ 

zv 20.IX.56. Z➔ V 17 17 137 26 16 41 22 * 6 ➔ 

LIV 23.I.57. B➔Z 19 16 133 25 26 *17 0 25 s 

BI! 17.V.57. B-'>-P 25 - - - 17 * 4 0 * 0 
BIII 17.V.57. B->Z 43 - - - 64 * 4 1 * 0 Mx ""' 
LV 17.V.57. V➔A 6 5 180 88 0 5 - 60 
LI 3.IX.56. P➔M 30 30 148 263 19 59 3 11 ""' 
PIII 17.V.57. L➔M 17 13 138 114 2 8 0 37 ""' \. 
PV 29. VIIl.56. P➔M 20 ·- - - 0 7 0 * 0 
PVI 29.X.56. P➔M 17 13 223 114 23 29 0 23 ""' 
PVII 1.XI.56. P➔M 34 30 120 263 21 36 0 29 \. 
DI 11.XIl.56. D➔M 26 23 195 200 55 58 0 15 
VI 1.XII.57. V-'>-M 16 14 257 123 16 33 45 *24 ""' /' 
Zmll 29.VIII.56.I Z--+M 20 13 223 114 38 39 3 25 
Zmlll 2.1.57. D➔M 20 20 175 175 31 *20 30 :/1 -~--1 

I 

Average 23.6 20.1 188 57.4 14.4 20.7 8.9 

• - are signed t he cases when fertility and surviving was greater before the change of t he 
'Cage than after 

Mx-the peak 
➔ - population is stabilised 
/ - population is increased 
""' - population is decreased 
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«t€mpe1ramenltaLly»", :im which he tr.avested. the statement made by 
Crnw and MiTskaja (1931). ~ 

During ouT observations a total of 51 sponitalll€ous increiases weJ"e 
obtained (not roiunting ithe inareiase 1taikiing p1ace irn. each }X}pulaition 
immediately after foundation). 

During the .period of exdsten1oe of the populatiol!ls, an experi
ment, con.sisttling in trnnsfeir,rmg the who,le po,pu1ation to another 
cage at a oertad..n moment in the life of the :po1PU1La:tion, was icaTried 
out 54 times. The moment of transfer wias lrlmited by the followiing 
co1nditio1ns: 1) the "a1C1alrimatisa1td.on" peniod had Ito ibe endled, i.e. the 
expe,riment wa,s not ieairried 0U1t until the f1iTst population ,growth 
began (in 48 cases, that 'ils iln /the ovemwhellmding majority of oases 
the ,change orf ,cage was made ia,fter the coiillClumoin of the wholie of 
the f:i!list poipuilarui.01I1J d€velqpmemlt cycle); 2) the numbers orf the pop
u1atio1I1 could nJOt be too hi,gh m Te1a1tiiom tio rbhe ,Level at whi~h 
spontainieous IPO!PU1a,tion growths \,\,'\ere observed (not more 1:hain 
45 mioe). Apart from these two limiting oondlitlions, the cooioe of 
moment w.as entirely oiptional 

Of the 54 such exiperimenits carr.ried olllt, the popu1ation rwas 
transferred f,rom a .smaUeT to a lairger icaigie 20 times; to a cage of 
the same silzie, ,but of idltfferenit tyipe 21 t:irrneis (transfer within the 
limits of P, Z, D, L, V ityipe cages); and fi'Illally trainsfer to a smaller 
cagie - 13 times (f.rom B oo P, from ieaiges of the P size to M size, 
and from ,~ze P ,caige to size A). 

The results of these experiments were as follows: in the great 
majority of cases porpulatiion growth took !P1aoo shm-tly afteir the 
cha1nge in cag,e (d. Flllg. 2). Growth Wlas 1oonlsiJdered as having 
ocicurred if popu1at.ion growth todk plaice wjJthin 2,5 months after 
the change :iJil oaise. 

The oourr.se followed by these expemimenlt.s wia1s ,a1s foll!lo,w:s: im
media1tely after triarnsfor the mice were restless, and exhitbited in
creased 'irnvestigatfunig behaviouT. A1t the isame time the amornnlt m 
biti.ng per uindlt of 'tdme was on the W1hol1e 'le,ss ithain durring ,~he last 
5 - 6 days before tTansfer. On the second(, third or fourth day 
a slighrt increase in ib~ting occu1rTerl, but never ,to the :same exte!Il!t 
ais at ipeaik peniodis 1 . The mice were ,restless, sweaited sl!ilghtly, mainy , 

1 It should be emplhasised that the size of the differences in the figures 
illustrating the amount of biting, before 1and ·:lifter the ,change in ,cage, in 
the 13 cruses in which it was noted, were not statistically sig;ruificant, so that 
the picture of biting can ol):ly be given descrtptively. 

https://oourr.se
https://a1C1alrimatisa1td.on
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IX54r. l 55r. N VD X l 56r. W Vil X l Yr IV VD X l 58, 
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Fig. 2. ZmII, ZmIII, L V 



ne Tert1oal ax1s· 1n41oatea number ot m1oeo 
The Tertioal lines a~ow -o~ the born mioe w1th1D hal~ a month 
/in this the uninte~nupted liDea indicate the nubar ~t 7ouna• 
that haTe liTei for t:bree weeka/o 

. -
The •~rows indicate the moment of the cage ohangeo 
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weTe marked where they ihad been biitrt:en. The lnJllmlbeI'IS of the IPOrp
u.Lairo!n decreased rsiliiightily - usually sevemal mi1oe dJiedi dllllrimig lthe 
first 2 - 4 weeks, tlhen a violenit 1amd 1:rialp!id ttnc.roa1se tl()IO(k p1ace. 
'Dhe most ty!PiJCal 1Piietures of the course of the experiments are 
given in the enJClosied rt.able rerpresentmg the dynamics of the cha,nges 
.in the ~ umfbeTs of ce1:rtain popuilJattli.lOIIl (FiJg. 2). 

The numerical materd.al from \these exipeiriments is gtivein in 

Table 1 and compaired run Table 2. 

Results of the. ex.periments of cage change 

Tab. 2 

Number of: In this at period: 
In this 

Transferring from popula growth was 
expericage to cage tion preceded by / 
ments growth decrease: 

8 3 3 5 ~ ! : ~ 11 1~ I 3 3 

~ ~.o P -+ B 5 3 I 3 4 
s~ i--1-----1--11•-------
o ...... 
~ .B Tolal 20 16 14 2 10 6 1 

t-------·---1----1-----1------1--- --- ------
To a cage of the 21 .17 15 2 9 8 2 

same size 
;--------- -·---1-----1-----·---------

P -+ M 9 8 7 7 

P -+ A 1 1 1 1 
B -+ p 3 1 1 2 1 

------1-----1-----1-------·------------

Total 13 10 9 1 10 1 1 

1----,-----1----1---------- --- ------ ---
G d I Number 54 43 i ~8 6 29 15 4 t:;:i -----I --1-00--l--8-0-----7-0---I--- ---------

In .addition to ithe experimeints 100tns.1st:ing in ltr.a.nsfor of oa,ges, 

several exipe:r.io:rnmts o,f the following tyipes were c•airniied out: 

5 - 10 strainge, non-preg1na[]Jt Q Q were inJtroduiced :into a popu

la t:ion for a ,period sholfltieir than the :preg1naincy period of a mouse 

(10 - 14 da;yis), l()lr :severia'l indtivdduals were removed f.rom their 

population for 5 - 10 diays, \keeping the o o sepa1ra te from the Q Q 
Thirteen such experiments wer~ oar!:i~d 0U1t up to the e,nid of 1957. 

https://materd.al


f,7] EX1Perimenta1ly Induce'd Population Growth 287 

In 8 oaises the 1POpru1LaJtdo.n ireacted by ,a:n i'IllCTease, iln 3 1ca:ses ino i,n_.... 

crease tooik place, iand in 2 cases no Te:sul:t liis yet availalble. These 
exper.iments can only ibe regarded as sta:rted, and the ment i'OIIl mad'e 
here of them, ,ais a reicoird of the fact. 

II. ANALYSIS OF MATERIAL 

A total of 54 experiments was made, ,consistiJ1Jg in trainisferring 
pqpulaitd.ons to diifferen.t cages. Numerical results: in 43 icas,es (800/o 
of cases) the poipulation .reacted 1by increase; in 38 of 1the cases 
(700/o) the increase was preceded by a decreaiS'€ 1(Table 1 arnd 2). 

The reaction by incrnarse lies outside the limits of error, and 

. 43 
is not the resullt of chance, smce 7.6 > 3;P1 = --- , 

a 54 

• 11 . t d d ,.J, <+. d a -- -. / 2 P1n· p 2 b P 2 = 7 a ,l'S s ian air · uieV1ta•~10in an v --- n - num· er 
54 

of obseTvattl.om, i.e. 54. A,lso rtfue 111umber of itniCmea,se respo1nseis ipll'le

ceded by a de,crease (38 oases) is so great, tihat, it ds staltistically sig
nri.fk a:n t, since 

(p -P) 2 
_ ! =- 5,2 > 3. 

a 

In ,spite of the fact tha1t ithe ,pairtidpation o,f increase re~,0111,ses· 
ds sta-tlistically .~gnifilcallllt, the question glwuLd be icarefu1ly consid
ered ,ais :to wheiher rthe Tesults of the e~enrt; il1llustrate 
a chance haippening, since no ,contirol exJPerimenits were carried out 
anld the~ i:s ino IJ?OSsilbtiiliit;.y of :seittli.nJg a1ny Ulp. The ipoisitJon is that 
we aicooprtoo that ,the 1po,pu1Jati(}ln. reacts lby i111Crea,se, H within 
2.5 months fa'k)m its t,ramsfeT rto, ,ainother ca@e, quaITT!tilta.t~ve popula-
tion mcreaise begins. J.t is, !however, dmpo1ssiible to be ioompletely 
certiaiin whether, diur.img thi1s 2.5 mo1nJt1bs pertilod, wlhich :iJS 1a1 KX)lmlPair
aitively lonig one an tihe 'life of the popUJlait:ioin, a spo1nlta1neous in
crease in the numbers of tlhe ipopu.Laition would not taike pla,ce even 
if the change of ,cage had ,not taken :pl.aioe. lit lis t:rue that it is 
possible to fore.see, with a coin1sidemaible de1gire,e of proibabiLiity, the 
direction that the develoipment of a given papuLa1tion will rt:.ake, cm 
the basis orf such dat,a ,as the previous tende'Illcy of the, population 
dynamics i(dincreaise, decrease or stabilisation ,period), greater or 

https://obseTvattl.om
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lesser amount of hitting, the roindition of the mice in the population 
(treated fatllr.'ly subjectively), !Illllmbers of rtilie .populaition.1, tiln iPairtdic
ufa-r the n1umibeirs of the males. SU!Oh forecasttilnig holWleveir, must 
aJways of oooelsSilty be pmbafble only, since the q1t.1Janiti!talt!ive dynam
ics of the pqpiu1aition 1aire both va,ria1ble ,anidJ dmreguLair. The 
numbeiI'!s of ia population m iwhdlcfu ·growth talkes !Plaice vary C01I11Sid~ 
erabJy. If a J,amge nrumlber of oases aire italken dntlo, conigideratdio1I1, 

it may be stated that there is a C€:rtad!n level of numbers a,t which 
spontaneous ioorease most often takes jplace (see F.iig. 2). For a 
given iparticulaT ipopulat!ion, howeveir, ,this numbe:r may vary within 
cl,mparatively wide limits. Also the length of time from the peak 
moment to rtihe new spontaneous increase again varies greatly. 
Increase may begin immediately ,after a dlecrease (e.g. population 
PIV :iin May 1955, 101r LI li!n J ,ainuairy 1955 - Fig. 2), ar after 
a long period, even of ,several months, of qua1I1titative stabilisation 
(see, e. g., Table 1 : PV 1.X.55 - 15.II.56, AIII l.VIII.55 - 1.III.56, 
ZVI 15.XII.54 - 15.VI.55, LI 1.IX.55 - 1.II.56 and otheris). 
Symptoms orf overerowding sudh ,as poOlr oonditiion of individuals 
in the po1pulation, and large amount of ibim,g may tell us tha,t there 
will be no .increase dn the nearest future (1/2 - 1 month). Contrary 
symptoms ho,wever, do not iby ,any meains 1I1Jeoessar:i!ly :iJndllicaite that 
.an increase is about to ttake plaice, s.im,oe, aiS we said before, the 
period of stabilisation 'is of varyin,g dtmation. Som.e indication is 
given by t1he incr€asinig fertility of the :po1Pulaition.. An incre,a•se 
in the population !is nearly always preceded by a marlked increa6e 
·n fertility. But again populaition iocrease does not talke J)lace 
after every increase in fortmty am sometimes the poipu1aition 
may :iincrease ira;pidlly after 01ne or a few moire littem immedliately fol
lowing e,aich otherr (e . .g. 1a:rge marease, 22 to 35 dmidliviidluaJ.is 
forming ,an d.nicrea,se in the LI papulatio!Il in June 1955). 

To sum up: no mdicato~s were found, whlch at a given moment 
would perm1t of foreseeing the future quia.ntitaitive dynamics of 
a :population. Hence there is no certainty as to Whether, 1after 
the moment of chainging the population's caig€, Jncreasie would not 
have occurred 1~itaneously, even if 1the population had not b€en 
trairusf emed to another ciaige. 

For tlhis iooason we have devoted a 1good deal of ~ace in the 
discussion of 1re.sults, to proof.s ithait ~ change orf oage induces quan
titative jn,~iase of po.pu1ation. 

https://dmidliviidluaJ.is
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1. Time from change of cages to increase 
in po:pulation 

In order to be aJble to aclrnowledge that mcre,a1se in population 
todk ~~ace 1um.der 1lhe :iJnf'ltre[liOe of ·the ":t1MI1lsfer oif caige" ·sttilm1uJ..us, 
it is inocessairy to ~:fdme exacti1y the perood dlurilillg W1hlicll a q uanti
tat i ve population increase oc.ourrri.ng after transfer of cage may 
be attributed to the influ€!111Ce of this stimu1us. For this pUJ.'IP()Se 

the ipeTiod a~ter whichJ 1populatioin increase :took ,place was icalcu-
1.ated for iall the experiments. From 1the enclosed table (Table 3) 
a period limited rto 2.5 months emerges f.ad.rly clearly. Hence it was 
acoe,pteld that tlhe pqpuJiattilcm reaicted: ·by iinlaooalse to the ldhamge of 
cage, if this inaooase began not later ithan 2.5 molllths after car
rying out the e:xipeirrlment. 

Period of time (in months) from change of cage population growth 

Tia b. 3 

Time 10.1- 0.5 10.6 - 1.0 I 1.1 - 1.5 11.6 - 2.0 12.1 - 2.5 112.6 - 3.0 13.1 - 3.5 -~ ~ g 
1 

5 20 I 11 - 5 2 0 1 8 2 

I 

Ln order to ~ttempt to reply to, iihe questions amSOJnig as to 
whether thi1s increa1se would lhave taken plaoe even if no change 

of cage had !been made, or whe1t1her it 'is in fact e,voked by •the 
change of cage, caLcula1tion was made of the length of the period 
during which each population lived 'in conditions under which 
spo:ntaineoius i.lncrease mi,ght talkie plaice. 'It WJais aiooepted, on the 
basis of an analysis of diag,rams ig~viing the quantita1tive· ,populatiion 
dynamics, itha1t increa1se could :not take ,place: duriing the period 
of the ffrst cycle; at a time W1hen the numb€Uts were h~gher than 
30 individuals {the greatest spontan€ous increase took plaice when 
the numlbern were 15- 30- cl. Fu!g. 3); in pemiiod!s of rilnd!u1ood ,growth 
and ait peak periods with ddsid!Ild symptoms of over,crowding. 
AdJdfa1g urp ;pieriodls in ithe 11rfe of the ipopulation during whtch 
spontaneous inicrease might take p1aiee, a total figur€ of 531 months 
was obtad.ned. Duriing this pemod a toital of 51 ~pontaneous inicrea.ses 
took pillace, i.e. oin an avemge 1 i1I110rease peir 531 : 51 = 10.4 moinJths. 
54 expe.rimenits were carried out aind obse,rviations contiiillU€d for 
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a [)eriod orf 2.5 m01I1ths after each experimenit, rbhait is, jo~ntly 
54 · 2.5 = 135 monJthis. If inoreaise after tnansfor o\"f ca1ge occurred 
not .ais the resuM of tlhe itram.isfer of oage, !but ~ointaineoilllsly, we 
ought ,to obtain a total number of ;increases 135 : 10.4 = 13<, wheTeas 
wHhin. 2.5 •m:Olr:llth\s after eaoh of the 54 experiment$ we in' fact 
obtained 43 in1crease1s. Thilis is a cOOJJSidierialble difference and it d:s 

t t . ti 11 . if' t . (P1 - P2) ..... ,... 43 s a 1:s ic,a, y si.gin ocan , Sill11C€ = 6.95 > 3 w111€Te P = , 
0 

1 54 
13 

P 2 = and cr is staindairo dlev~artion. It ind:iioaite,s that the number 54 
of irnioreases d!n ,poipu1aitdon dluring ·tlhe iperiod of 2.5 morniths 0i,teir 
the t.mlll!Sfeif\s olf cage wia.1s II1!dt isulbj~1ct to 1the same il1Ules ais ·filiie oirdii.
niairy spo1nta.nieou,s '.ilnJcreaises, ainid i1 may therefore be presumed thialt 
the :Stimul1u1s iw:a!S :filre cl11a1nge of icage. 

In of\der to ohedk the vailue of the aJbove ,caku1atri.ons the fol
loiwing further ca.Lculatiotll!s were made. On 1tlhe iaixis of time of the 
dda,grams sholWing the q uaintrutaitive dynamics of iPOpulatioin, diurinig 
the periods in wh!icll imrea,se m~ht talke plaice (d. atbove) 230 
paimts rwere dhooon at mamdlom, tlhen a ,aheak was madle 
to 1a,scertairn hoiw many itimes withilll 2.5 monlths i:nicooaise todk 
plaice a:fte:r the ipoont choisen ,at Tarndom. Siu1c!h inarease oocurreld 

. . 230 . 2.5 
41 times. TheoretJioaUy however, it should taike 1Pla,ce 

10.4 
55,3 !times. The diffooonJCe ties wti!thdln 1t1he ,limlits of e!I'lror, Slilllce 

(p 1 - P) 2 
= 1.64 < 3. 

a 

2. Si ·ze of induced growth 

The 1S11Jze of the ipopu1atioin gmwtih following on the trnrnfor 
of oage f1uctu1aite:s w,it:hiin wide limits. If cakulaited in per!C€rnitage,s 

1 from the startirng point, tit va:rie,s f.rom 1100/o ito 5000/o - the most 
frequent :si:ze being 13100/o to 200'0/o. Average !increase for all the 
€Xpe.niments is 188-0/o. The size of the induced ,growths iwais com
pared with spontarneoius jJocrea,se,s {Talble 4). The ,size of the indiuC€d 
growths proved! to be ,slightly less than :the ,spontaneous i(T,aible 4), 
but 1sit1at:~stiioa'1 ranailJ71sis showed it!hat the extent of the differelllce 
ibertiween spornltalllieio\us arnldJ ,jmidJu1ced g1r0/Wlbhs ±s· not s/ta tli!sitn.lca,lJ.y 1silginif
icai111t. 
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Interesting data arre obtained from am analysis of the size of 
increase d.€!pending OIIl the po(Pu1ation .pha,se d!uring which the 
expedment of ohanJge of cage wa1s cairrlied out. 

Allowing for a certain amount of simplification, the following 
phases -i!rl tihe life of the ;population were distinguished: 

1. Pealk p,eniods w.iltih distinct sym;ptoms of 01Vercrowdiinig. 
2. Periods: of decrease in numbers - a fahl in the numbers of 

adult mice of not less ithan 2 ind:iividua'ls !Per mo'111t!h. 
3. Periods of stabliLiisaition - periods dU1rinig wlhi:ch the mcrease 

or decrea:se din inumbers of adult md..ce 1wais not grea:ter tihan 
1 mouse iper month. 

4. .Periods oif growth - the growth in numbers is noit less 
thain 2 m1ae tpelr mointh, with a .total amount of il11C!OOatSe of not 
less thain 5 i:nlddlvidlllla1s. 

Results of eX!l)eriments depending on phase of population 
Ta b. 5 

Number I No growth I Time from I 
Phase of population of 

experi- I num- I 
ments ber % 

cage change Size of growth 

Ito population I in % 
growth 

Peaik period 4 2 50 1.3 198 

Decrease period 29 9 31 1.18 164 

Stabilization period 15 0 0 1.03 203 

Growth period 6 0 0 0.6 292 

'!'he /enoloood IOOIIIljparative talble (Table 5) ,in.ddica1tes that .the 
time 1betw€en the ahainge of r0age ,aind 1start of ,growth, the si1ze 

1 of the ,grow:tih :it:sieH and t1he very faict of the ex:iisteiil!Ce· or aibsie1nioe 
of groiw'tJh de1pendls on the pqpu1aition pha:S€ dJunimg which the 
exp€riment is ,oairried oiut. .It is true tlhait till€ fLgureis illustr:arting 
this a:oo too -small to (P€1rmit od: making a sta:tistical an1aily:sis of 
their reliaibility, a:nd it is therefore only possible to use th€ triends 
of these varia,tionis :as gU1id:es. FOlr tms pul'\POse thie f populatiorn 
pfnases were set out in Table 5 tin the following order: peak 
period, docre,aise· period, st.albilisatfoin ·p€riod, growth 1pecr-:iod. Thts 
order illustrateis th~• dinicrnasing 1cha.ll1Ces of the existenoe of further 
growth. 'Dhe least <:1hanoe that further growth will take p1ace is 
em.countered during ·~alk 1periods. Poiints of time within the growth 
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periods give us the greatest chance of further :growth. Now the 
~verage :si,zes of igrowth, the average length of time from the 
charnge o,f oaige to stairt of growtJh when a1r.r,anged in this: .same 
order exihib:it :the tendend.€1S foreseen. Growth tallres ,p1aice the 
latest when rt:the experiment was madie during the peialk peirwd, 
and the poipula tio1I1 ooaicted by 1growtlh most mpiidly. when the 
cliange of ieage was made dming the ,goowtili period. The highest 
'-.weraf;e growth is also obtained from experiments carried out 
dur.iing the growth period. In expeniment1s made during stabilisation 
and the growth periods, ·the population alwiays reacted by groiw:th, 
whereas all cases oif ahseniee of g;rowth after change of cage occuT 
when the experim€tilts were oa.rried out durin,g peaik pe:r,iods or 
period!s of decrease. 

Results of experiments depending on kind of experiment 

Tab. 6 
.. . -
.. - Number T,ime from No growth 

of cage change Size of growth Kind of experiment 
experi- to population in% num-1 % ments growth in % ber 

From smaller to larger 20 4 20 1.24 185 
-

To a cage of the same size 21 4 19 0.86 196 
- · 

From larger to smaller 13 3 1 23 1.00 179 

The above 00111JSid€rations permit us to presume that certain 
tendencies existing in the papu1artion before the cllange of cage 
remain after the chall1Jge of rage, iand the change of !Phase evolked 
by the change ,of oage. It must be emphasised that population 
growth oocurniiing after the change of oaige tin the growth 
period is not just a simple continuation of the previous 
growth. The popu1artion 1groiwth is in fact inlteirrupted after the 
-change of oa,ge, .a slight decrease in 11:!he number of adult mice fol
}eiws, then ia firesh liTIJOrease ,@)y ~ yoll!Illg mdJce ifilliVO t1he 
po:pu1ationJ. We have the same picture When the experiments are 
carried out during the stabilisation peniod. Growth usuaHy takes 
place, not directly after the stabilisation period, but the stabiltisa
tion (P€lri.od paisses dinto a Sh&t period of decrease, after which 
growth OOCl.lll'.S aigam. 

https://P�lri.od
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Date oibtained from an ,analysiJs of rtihe pha,se in which the 
experiments were carried out were compared 1with data illustra
ting the influe:nC€ of 1ilie oaitegory of e~riment. The isam€ mdi
ca:to:ris were 1S€'t out in Table 6 in the -following _order: transfer 
from smiall to lairger cage, to a caige of the sam€ size, from lairger 
to smaller. Fiigtuoos illlllstrating 1tlhe in<llicaito~s examined do not 
exhibit any Tegulair tendency. It may fbe concluded from .this that 
the change of cage aots ,as isuQh only, and that no par.tiicular 
influence i,s exerted by ltr.a:nsfer from a smaille1r to larger ooge, 
and by the consequent increase in liv11ng ispaJCe ~reduction of density 
of popUilation). 

3. N u m b err- s an d d; en ,s i t y o f pop u 1 a t ion 
a 1t ,whioh groiwt:h oie 1clU/irs 

N :u m b e a:- :s o f !P 01 IP u 1 a t i o n. Lri on:le.r IOOI ·check if change 
of rage is a stimulus induoing 1pqpuLation ,growth, the numboos 
of populiation at whioh sponta'Il€0Uis growth itialkes plaJCe were com
pared with the numibe:rs of popuLaition at rthe moment of transfer 
to another cage, aoo w.i!tth the :numbers of population at :the time 
of stiairt of pqpulta,tion ,growth ,after iehallllge of cage (Ta1bile 1, 
coll.llillil!s 4 and 5). Onlly those e,operim€1J11ts a,fteir whioh growtlh 
took ,place were oonsidered for IPur.po.ses of analyisis, i. e. 43 cases, 
aind not all 54 experiments - cl. Table 1. 

An increase of :nidt less than 5 d.ndividua11s within ,a m01I1th 
was ~ceptetl ,as •~nta:neouts pojp'u1a:t:ion gTOiWith. In ca1cu1ating 
spo:ntaneous population growths, the first increase after founding 
the \PO!Pulalt,iO!Il wais illOlt talk® !imlto IOOnlsilderatioin, ,ais the miumbers 
of the population during these f,iJr-st iP<)lpUllation growths w€:re not 
1spontaneous,ly formed, iburt rweire allort·ted by the experimenter as 
a J)Oipulation base. During the observations carr-ied out, 51 spointa
n,eous q uantd.t,ative po1pu1artfon grolWbhs todk place (not countiing 
the first growth). 

OompadSOITTJ of t:he:se three oolleciion!S of fiigiumes (fig. 3) show
ed thait: 

1. Numbers of population at which ~pontaneous growth takes 
place form a Tegiuil:air curve (Fjg. 3). Thrus Clllrve dlirffors dtistiIDcly 
from curves representing ,the numbers of population at the moment 
of experime1nt, and\ at the momenJt of beg!imm!imig of e~enilrnental 
gTowth. It may be SU!P,Posed tthait the !D.lumlb€1lis of ip0ipul1ation at the 
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momen,tjg orf spo1nt0111JeoUJs 1growtlh reflect some ibiok)1gioail rules. We 
have ia mair!ked ptrefer€1Ilice for nium!ber.s of fmm 16-20 ilndlividluaLs. 
8 2 ° / o orf ,the IIlJUirrl!berns of ipopu1aition girowtlh falH jwlithm! the -1:iirn±ts 
of these :ru..1mbe;r,s. 

2. The aTrangemenrt: of the size of the poipulaitions at the mo
ments when transfer is made to·another cage, and rthe arnfilllg€ffient 
of the :sii:z.e of the popullatians at .the moment of ,stant of populartian 
is made, and when growth followis (evoked lby the experiment) aire 
growth after the oha1DJge of ca1ge a,re very simiLar. They iprnsent an 
iir.re,gurrur curive wtiJtih ma1I11)7 vertiices (Fu!g. 3). It may lbe presumed 
that .these inumlbers arre not governed by the same lbiologii!ca,l rules 
w}:liich ,shape rthe arnangement otf rthe numbe.iis of the pojpU1atiOlil a1t 

the moment of sponrt:ain€ous growth, burt .that they were chosen 
fortuitously. 

3. Numbers of popuilation at the mom€fllts when change of caige 
clearly greate,r than the I1Jumbers a1t whiic1h spomaneous population 
igrowith :toolk 1P~a1ce (Fig. 3). In the first ioaise tJhe dlas.se:s of 16 - 20 
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Fig. 4. PLan of population densities (num
ber of mioe in 1 m 2) iat the moments of 
the beginning of induced iand spontaneoUJS 

popu1a tion growth 

and 26 - 30 individ:ualLs are represented. !tn the greatest numbers, 
wheireas rwtiith ~ponltlaineous 1groiwth the 1great maciorriity (82'0/o) of ithe 
cases OidCUI'!S where the numbers are 6 - 20 individua1ls. Also, the 
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averag~s from all the oases are less for ~taneous ,growth (14. 7) 
than at the moments of exp€iDiment (23.6) ,allld at momentis of indJU
ced grooiwrth (20.1). 

It may 1therefore be iccmsidered that: 

a) the moments at whiioh the experiments we1re made were not 
specially pre-desitined for growth; :iif however, growth tooik plaice 
afterwards, it was evoked by the change of cage; 

b) by meains of the "change of cage" :stdmlll1Uls it proved! po,sisible 
to force the populiati.0111. to increase when the numbens a,re- those 
at whiich spointian.eours gooiwth rwoiuld not have ta[ken plaice. 

As a ,check, a sfatistkail analysis wa,s made of the numb~rs of 
population ·. at momentls of ,sipo1ntaneous and induced growth 
(Table 1, columns 4 .and! 5). The difference between thes.e numbers 

proved rto be sta1tistioail.ly silgir.Jif±caint, s.itnlce (fj - x) = 3.18 > 3, 
sxv . 

where y - numbers of population at the mameint of ~pontameous 
growth , x - nJUm!be:rs of popu1atiolI1 at the moment of d!ndlurced 

1 n , 
growth, y = - }; yk (ainailogkally X), Sxy - variation of difference 

nlk = l 

of two independent variable and Sxy = -. / n 1 s~ + n 2 s~ -. / n;+n2 

JI n 1 + n 2 - 2 JI n1 n2 

where n1 an~ n2 numlber of observations (43 .and 51) S1 and S2 

2 are va,riation of variaible X and y, and s~ = _!_ i; x~ - x • 
. n k = l 

De n s i t y. Compall'1ison wa,s made of the density of population 
at the moments of start of indu1oed. and spoiJlJta:Il€ous growth (not 
counting the first grorwtih after founding of ;population). The num
ber of mke per 1 m 2 was accepted as the measure of density. 

Comparison (Fig. 4) shows that popUJLa-tion density where iin
duced .girowth talkes pLaice is dearily greater than in the case of ~
taneo us growtlh. The majority (780/o) of ca,ses of spontaneous growth 
take place where the density is 11 - 30 mice per 1 m 2• Cases of 
populatioll1 growth where the density :is greater or less are less 
frequent, so thait the 1arrangement of densities with spontaneous 
population growth form a reiguilar curve. Densities where ililduced 
population growths took place .present an irregular curve. Induced 

https://sta1tistioail.ly


297 l17] Experimentally In:duced Pqpu.lation Growth 

growth may taike ipLaice at marllmdly greater densities. 260/o of the 
caS€s o•f induced poJPulartiofil growth talke p1a1ce where the densiti€1s 
are greater than 51 mke per sq. m. (greatest tiJs 2,63 mroe \Per 1 .sq. m.), 
whilst the hiighest demsity .at which spontaneous grciwth may stm 
be observed w.ais 44 miice par 1 m 2 • Average d€'Il:Sity for all icaises 
of spontaneous .population growth is 21.9 mitce per :sq. m, whereas 
for induced gmwth the avenage is 57.4 m:iice per sq. m. 

Attentfon must ailso be drawn to the great ,range of densities 
art w:hiieh grow.tn rl..s obseirved. Thils 'I'laliljge iis Jclo!nsiderialbly :gre.arter 
than the r.ang,e of population number:s a:t whiicih popula1tion growth 
_is observe~i. D~msity at whiiclh $p001.tianeous 1growth is . observed va
ries £rom 4 to 44 mice perr- ~- m, i.e. the· maxtimum dienJsity is 11 
times ia~ , grreait ais the mwnimum observed. Niumlhens va1nied ,fll"Oll}l 
4 _to 29 (7.5 rtimeis .as muich). In the caJse of iniµt~ced growth _the 
-difforenoes are even ,greater, s:iince the numbens vary from 5 to 39 
(7 .8 times), and the deinsities .at which induoed. growth torelk plaice 
.aire firiom 9 rto 263, thait ils, the giooartest demi.ty .att iWlhloh it pwved 
po.ssible ito evolke growth iis 19.2 times .ais 1grr,ea,t as the miinimum 
-obee-rvEd. 

While discussing density at wlriah growth taike.s p1ace, we. would 
like to draw a:ttentiOIIl to one other thing. In cages of size p a!l1Jd B 
-directly the numbei,s fell, a fr€sh increa1se takes pla,ce, so that the 
;poipulatiO!Il icami exist for am indlefdmrute .period!. Imi oaiges of silze A aJI1Jd M, 
after the first increase follorwinJg foundlatiofil of the popu1artion, not 
-once wa1s dn1crea1se observed to oocur. The .mice after reaiehmg the 
first ipeak 1gra.dually died. The length o,f life of the .population was 
th€ length of the physiologic.al life of the mice. These populations 
were k€1Pt for aibout 2 yeaTS, fertility w.as only rairely observed, but 
the unweaned mice were neveir observed to surv_ive ais long .as 
three weeks. It wouild 1Seem that cages A nad M were too 1small 
for the populations to develop normally in them2• On the other 
hand the population tr.ansfeirred from a diffe.rent cage (lairger, sin
·ce type P) to cage M O!f A, dincreased. 

2 It is interesting to compare these data with the results of other work 
(Petrus e w i c z. 1958). It WlaJS proved that during encounters between 
the male mioe in type A cages, ,a smaller percentage of fights w.as statisti
oa.11y real than in the case of encounters in cages Z, despite the fiact that 
in a smaH ,cage the chances of ain encounter between the males rare of 
~ourse greater. 

2 Experimentally Induced 

https://physiologic.al
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To sium uip, rwie may sfatie itlhalt ifille dla:ta ,givel)1, ,above are evd ..... 
dence that: 

1. Popu1atioin 1grt>wt:h ma~ rt1ailre· p1aice w.ithm a wide mngie of 
size .aind density of population. The ~ange of denisity i,s far ,greater 
(from 8 - 263 miice iper 1 :sq. m) than the T1a1I11ge oi size (from 
4 - 43 ind!ivid,ual:s). 

2. After the ohange of ieiage, iniorea:se may follow a:t distinctly 
greater density and numbelis of population, than the densi1ty and 
numbers of po.pulatiio!n at which spontaneou,s growth wais observed 
to take place. 

3. The numbeir o.f cases, fia:11:i:ng dinto the vall"ious classeis of ,siize 
and density, in whdlch spon:tanrous .growth is observed to talke p1a1Ce, 
form •a ireguiliair curve 1(Fli:g. 3 am 4), W1herea1s the s~ze and d€iil!sirty 
in the cases of d.nduced growth obse1rvedi, form an irregular broken 
curve. 

4. 'Daking the statement .given art 2 and: 3 as .a b.aists, we ma~ 
ronside,r thait the ,growths whiich could be observed afte1r the change 
of cage arr-e caused by j1U1St i1hat change. 

5. By using !the std.:mulus of trainsforriing a population to another 
ca,ge, _it pcr-o;ved possilble to •fooce the popu1a:tion to increase under 
conditions of d~n:sity and iS~ze under which spontaneous growth 
was never observed. 

4. F e r t i 1 :i rt y o f pop u il a t ion a in d s u r v i v a 1 
of litters 

F e r t i 1 i t y o, f t h e po IP u 1 a t i on. The number of yourng 

m1ce boTn m a p01pu1la1tioin 'Wtitlhin one month wais accepted as the 

measure of its feritd.lity. The fortti1ity of ·the pqpulation wa1s calcu

lated for the month dmmedi,a!te1y iPreoedting rthe change of iea1ge (F)°? 
and foT the frrsit month afte,r tlhe ohan1ge 1(F'). 

As will be ,seen fTom compa:niison 1('Tialble 7) .fedtlity af1te,r the 
chanige of oaigie is dlisN:nc;tly g,rie1ater. Before the oha1I11gie of cage run 
41 oa:se.s {i.e. WO/o), the feirtiility is O - 2,0 youing mi,ce per month, 
whereas after the change in c.a1ge the feTtility most frequently 
oocunri,ng i!s 11 - 30 you1I1Jg mice per m~ntih. The averag:e fortil~ty 
for ,all the expeTiments before ohange of cage is 14.4, and after the 
change 20.7. 
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Comparison of fertility (number of youngs born in one month) before (F) 
,and after (F'') the oage ,ahainge 

Ta b. 7 

1 

Size of fertility I O I 1-10 111-2oi21-3ol31-40141-501 50 I Ave_r~ge 
I ferhhty 

1 

1 

Number I F 1 10 1 15 I 16 1 7 I 4 I O I 2 I 14.4 
of cases F' 4 11 14 14 ~ 2 3 --20. 7 

Comparing the T1aite of fe:rtility before and after the dh1an1ge of 
ca,ge for each of the exipemimelllts, it wa1s rorufirm€td that F ~ F'' in 
12 cases ,(22'0/o), •wherea1s F' > F dn 42 oaJses ,(78-0/o) rwhic:h !iJs 1statiistli.-

. . . P 1 - P 2 42 12 
cally s1~1eant .sinice: a = 7 .2 > 3 , where P 1 = , P 2 = ' 

54 54 

0 = ~ and n = 54 (m.imbetr of e~). 

For purposes oif ,control 230 1points dhosen at r,aindom were 
selet!ted on the axiis of dliiaignams of 1I1Jumierioail idlyinamilc of aH tlhe 
populaitiions. Ferit:Hiity durinig one month ·was calculated before (F1) 
and after (F' 1), a ;point chosen at l'iandom. This showed that Ei, ~ l;,' 
116 t:imes (d.ni this F 1 = F' 1 = 'Q.42 times), whereas F' 1> F 1 114 times, 
that is, the di,f.feTence in ,fertility before .and after pai:pit.s ohosen at 
randlom Iie,s :w:ithin the limit:s of error. 

In tlhe ld,ght of rtlhe ,abo:ve daita, we have 1grounds for oonsidierilnig 
that in, our exiperimenrts the :increaise in fertility wais caiuised by 
transferring the population to another ca1ge, ,and IlOlt aiccidentaUy. 

S u T v i v a ;l o, f 1 i t t e r 1s. '!\he peroentage of young mice 
whioh surviv€d up to 3 weeks, i.e. to tthe time when they definiitely 
leave the nest .anld theiir motth€ms, ,amid beoome ,self-suff:i!ctik;nt corr11pio,
nent m-embe1ris of the 1po1pulatioih, w;as ,aiocepted ,as ain ind:ioator of 
theiT oapacity for .survival. The il'e,seanches of Sou t ih wick (W55), 
B row n ,(19153), which weire .ai1so oonfirmed lby our inves:tigatioirus 
show that t:he igre1ateist mortality ,among the u1nwea,nedi mice t.ake:s 
plaoe during the fdmst two days of life, 1aind thart the majority of 
the indi viduaiLs wih:idh suirv1ved for 2 weetks becQme membens of 
the population. 

Ca1oulat:ion wa1s made of the c,ap,ad.t:y to survive of the young 
mke born dUJri111g the first 2 months aif!ter tlhe cihainge of caige (S'), 
a.nd during the two months ,:imm€dd.atelly ,preced:iing the change o~ 

2"' 
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cage (S). From the eI11Clooed COIIDJParison (Table 8) it oan be s€en 
thart: before the ohamige of oaige, :iJn 33 10a1se!s (610/o), the ,capa-city to 

survive watS 0°/o (including 4 ea.sets in which fertility during the 
last two months ~a~ 0). 

Comparison of survival (percentage of youngs surv1vmg to 3 weeks) during 
2 months before (S) and after (S:') the cage change 

Ta b. 8 

Surviva~~~tent-1 o 11~101~1-20121-30131-+1-501 50 i !::~:!~ 
Number I S I 33 I 7 I 4 I 5 I 2 I ·2 ·1 1 I 8.9 

. of cases J s· 13 4 8 17 4 - 4 4 21.1 / 

So large a percentage o.f caises in which there was -no, .surviya.l 
-of ithe young ones, is eviden1Ce thart; ·the momenlt:s ait jW1hilch the jpOp

ulation of the C'8!g€' _ wia1s _ohaITT1gedl, were 11mt nmmiemlts de1stlilllled for 
increBJse. Smee, horwev€:r, -1~owth dlid take p1ace, it may be .aissumed 
tha1t it wa:s ~e Tesuit of the ",chamge of oa1ge" IStilmUJ1Uls. 

After the exchange of cage, fertility ills distiindly greater. The 
m0:st numeTou1s daiss is that witlh a ,pericent,age of 210/o - 300/o ,sur
vival (17 oases). Average survival in all exi~iments be.fore change 

of cage ts S = 8,9°/~, afte1r the chamtge o,f oaige S' = 21,10/o (T,able 8). 
Comparing for each partilculair experiment the survival befocr-e 
tra:nsfor (S) and after tiralllsfeir (S') to a new caige (Tiable 1), it was 
confirmed that S -~ S' 17 times (310/o of cases), whereas- s· > S 
37 times (690/o). The di:fferenJce in inum}?er of oases where .S ~ S' 
from -num:be:r of cases where S' > S is sba1tistioally :significant since 

P1-P2 
---= 4.16>3· 

(j 

Survival for 2 o.nonths before i(S1) alilld after (S' 1) at 230 ,points 
chosen at r.am.dom wais: S1 ~ S' 1 112 times ._ (with s: = S''1 = 0 
'78 times), aind S' 1 > S1 118 times. Comparison of ca,padty for SUll'..

vivaJ befoire and iaftter the cllrange of ,oa,ge wwth survival before aJDrl 
.after points chosen .at random iproveis that am increa1se in capacity 
for sUirViva1l after the ah8ll1lge of cage dJS ,sulbjeot to differeU1t J"lll1es 

than that aifte:r po.i!Ilts chosen art; random, and is vhe result orf the 
stimulus given by the oha.nge orf oage. 
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III. DISCUSSION OF RESULTS 

Analy;smg the data obtained from the experiments car:ried out, 
we have shown that after transfe:rrmg the PQpUllation to another 
cage rwe obtained ,a ir.iise in ·the fertility of the [POpulation, an in
crease in the ,caipa!City for ·survirv,al od: the yoUI1Jg miC€, and m oon,
sequence, a quantiitatrive growth of the population. When compairing 
at t!he aime trme the density ,atI1d size of the !I)Opulaition dUTing the 
peTiodis of the eXJpeir.imenrt:,s and spontaneous inoreaiS€.s, frequency 
of •cases of 1po1pu1aition growth, feirtillity and: capacity for survival 
of the yo,ll!Ilg mice, we shoW€d that the nuimlberr- of cases wheTe the 
population re~icts 'by growth to the stimulus iprovid,ed by the 
"change of oage" 1ies beyond rt.he 1ldmlilt\s of €1IT01r 1all1rl ds staltistri!cal1y 
sigrri.f:iic ant. 

'11he piclure o.f indluced growth was, ,as we have stated, as 

followsi: ,afteT the ohange o,f cage, a sHght decreiase :in tihe numbems 
of tthe popu1atiO!Il usually took !Place, then the moritality .among the 
adult milce ceased. At ·the same time it was usua:fily po1ssilble to ob
serve a.n increase of fe.rtHlity, and inorea1se in the caipacity for 1Sur
vivail of t<he llllI1lW'etall1ed mice. Then, owti.Jng to lthe .:llbsei!1l00 of/orr verry 
low mortaility :affiOII1Jg the adult mioe, and the ica;pacity for sur
vival of the yol1Illg mice, poipuuafun €rowth fo'llowed. Most fre
qu€1ITtly (in 30 1cases - 56'0/o) an '.im!areaise iinl both fertliiliJtty amrl run ca
padty for sU1rvival followed. 

Usually, tlherefore, the popuJ.iaiti0111J 1growth todk place togetheT 
with an increase in ,capacity to survive. In 5 oaises, however, i.e. in 
the experiments cairned out wiith the following JPOpu1ations: AXVIII 
26.VIl.57, .UI 4.IX.54, ZV 20.IX.56, VI 1.XIl.56 ,and ZmIII 2.1.57, 
the papulaition ,growth toolk plaice while the capacity to survive de
creased, a11though ift did not dliisaippeair (Taible 1). 

Most of the inJorease oocurred a.s the re,sult of the surv,ival of 
the unweanied imice bonn .after the chanige of cage. In cer:tain ica1ses, 
howeveT (espedially those carried out duminig the increase ·period) 
the young miice boirn before the change of cage a,lso survived, but 
in one ,case (ZmIII a .I.57) icaipacity to surr-vive aifter the chamge of 
ca,ge wa:s nil, ·while the p0ipul,a1tion igrowth tooik place only owing 
to the surviv,a,l to an adult iagie of the young mke born before the 
cage ,change. 

From the albove data it can be seen that tPOpruLation growth toolk 
plaice owing to the difforent co~err;atio111 o,f the increase in fertility 
and especially of the i:nlcre1a:se drn ;the capacity for survival. 

https://1.XIl.56
https://20.IX.56
https://26.VIl.57
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H is :int1eirestd.ing to try to find the ainswer to the question as to 
what oa used ithe increaise in the caipacity to survive of the young 
mice, and the coI11Sequent increase in the si!zie of the ,po,pufation. 
Thts 1p0!pulation ,growth tallms place after the change in the living 
envirornment, yeit it i1s diffiiault to ,assign this to the direict influence 
of the new en~romnent on the origairr1sm. If iindeed the gmwth in 
numbers of the populiait.ion folloiwrung on tiransfor rto a 1airg~r ,cage 
may be explained simply by the tniorease in living spaoe and con
siequent de1cmase ilil dieinsiity, thils eX\Planation ds completely ,inade
quate :iln caises o!f ipoipu1atiOII1 gioowth after tmn1sfer to a cage of the 
same size, although differently armnged, a1r1d: even more so in the 
cases oif population growth aifte:r transfer to a ,smalleir cage. 

Theisie 1aist experdments aire deseTVtng of ,speda,l notike. Popu
la:tion ,growth wais obtained after the population was t,mnsferred 
from caige V to A, thait is, to a oaige 11.2 times ,smaller, .a:nd in 
8 itimes out of 9 expe1riments afte1r transfer from P size ,cage to M, 
that is, to a cage 5. 7 times ,smailler i(Taible 2). 

The 1Piictuire orr ,popuLa1tion ,growth in tb1s type of experwent 
is often cbaT.acterilstiJC, E.g. population ZmII was reared for 23.5 
months ilil ,a :ty,pe Z cage, realdhimig ait its hiilgihe:st level 28 iindividlua1s. 
After transfo~ to an M ityipe caige, that J.s, mor€ than 5 times 
sma'ller, the poipulaition realched ,a level of 29 d.ndrividuals, Le. greaiter 
than the hiighe,st -level at11ained duiriing the 23.5 months the poipu
latdorn had lived !iJn a ,~air,ge ioaige (Fig. 2, Zmll). Siiml!Lairll!y popuLa
tion LI lived ,in tyipe L and P cages (that is, •caige.s measu:rinig 
80 X 80 X 15) for 25 months, ,re,aiehing dtumng that time 5 p€'aks, of 
which the greatest ~ointaineousi pealk w:ais 35 indli.vidu:als, whereas 
the ,peak reached after tr,ansfeT from L to P was 37 individJua,ls. 
After tiriansfer to cc11ge M (dlimensiolllts 38 X 30 X 15) the populaition 
aitta:ined a le•vel of 40 iindividlua11Js, that ws, a bdJgher level thain iruith
erto, . dlurimig the pe,r:iio1dJ of mane thain 2 yeains 1spen1t d.n oaiges 5. 7 
times lairger (Filg. 2, LI). A~so, papulaitwon VI afteT trransfor imam 
V to M attaineld ,a leveJ of 36 mdlividua.J.s, wherieas previously the 
htighe:st 1l~·vel reached w1as 30 (liln a 11Jainger oc11ge) (Fri.Jg. 2, VI). 

A pkture exhibiting the same tirenidls iis .supplied! by PIV in which 
during a period of 18 months we have two prad1ca.Uy iidentd.cal 
~yde.s, with peaiks of 35 and 33 indd.vidluiaiJ.Js. Afteir transfeT to an L 
type oaige, the ;po\plli1a.tion incre:asets ,to 63 individuals, that is, to 
a level ,aJmoiSt twdice as high. 

https://indd.vidluiaiJ.Js
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Attention should also be paid to the density of PQPU1ation of 
mice in which ipopUJLaition growth ta1kes plaK!e. The greatest density 
-during whiich ,~pontaineoius ,growth was observed was 44 mice per 
1 sq.m. On the otheT hamd growth .induced by the ohange of oage 
was obtained din LV and PVII with a density of 263 mice peT 1 sq.m. 
{Table 1). 

Of cour.se it should not be coinduicled from the data given albove 
that density dioies niO't inf,~uooce 1PqpuiLatiilon at aill. The rregu1ari ty of 
the curve of diensities during whiich .spolilltailleOlus growth takes 
pla,ce, bears witness to the fact tha:t density exerts a powerluil in
flu('.mce. On the bas1s of vhe dJata dtscusood aibove, how~ver, it is 
possilble to oon:f:1:htrn thiait it '.iJs [llOt OfI1!1y de:r1JSity wlhiiclh dedrles rpo.p
ulartnlOn g,ro1W1th. 

From an ana,ly1sLs of the exrperiments presented, it may be stated 
that it.hey confimm amdl expressly emphastse S o 1u rt h w i c k' s opimion 
(1955a), since he, :i!n dti.iscU1ssi1I11g the factors limittng populations of 
mioe, staltes that they "wiere relarted to ,crowdling and oonfiim1emenitJ 
but not to density per se". 

Thi:s thesiis is oonfimmed lby the above data, resulting from an 
analysis of the numbel!s of p:apuLations dUIIiinlg sipontaneorns g;roiwtih. 
The :point is thait pqpU1lJati01n growth takes plaK!e· a1t greatly varying 
levels of size and density o,f pqpulation. A1so spontaneous decrease 
.in :pqpuliaition lbe1gan ait ,a peak pdilnt, ,when syroiptoms of over-;eroiwd
·m,g oou11d lbe olbsetrVe~, .sUJch ,as a lai,ge amJoUllllt of b~td.nig, poo,r 
-coats, farrl in fe1rttilri.ity df popu1a1tiO!n, dnJareaise of morital'.ity amonig 
the adult mike and/ a oomjplete aboonce od: the cajpaieity to survive 
among the yotu!IlJg mice ,(most often the u1nweaned mice died or were 
eaten on the fiinst oir second day after bjJrth). After a certain time, 
however, the symptoms of ove,r--crowdd.ng dtsaW€,aired, while the 
,dleicreasie din poip1U11arti()(I1 oonrttim!ued, or 1sometimes a lang-La1strunig period 
of stab.iilisatdo1n fo]OOIW€di, du1rlimlg whliich the new geneirations were 
not permitted to 1bed0me arluiltts. 

All the.se dlafa oonfirm the thesis well known from the eoolqgiica,1 
;paipers, thait amm1g membern of 1pqpul:aitions certain rnlations aire 
·created (generalisations of tihis tihesits can ibe found e.g. in A 11 e e 
1942, Pa 'r k 1942, A 11 e e and oth. 1949, Nau mow 1'955 etc.). 
Some ,structure of po/pu1lation then ar.iseis the elem€1I1ts of whlch are: 
the density, relations aind deipeindenoie:s creiatedJ among indlividu,als 
<€k. We may therefore suppiO!se, thart the rpopu1atinn iphaises, aind the 

https://ove,r--crowdd.ng
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t,enidency to quantitative :stabd:ltsati()IIl dieicrea1se oi:r :increarse of popu
lZttion connected with thi1s phases, ~pendis not onJy on the deigree 
of derusdJty itself, lbuit O!n the waltianls cooaised by 1thti:s den1sity be-
tween the :mdlivdidlua~s of the 1po,pu1artion, li.e. OIIl the population 
structure. 

The structure once created (mutual relatiO!l!s between the mice) 
has a certain inerli,a, and: lasts for a certain perliod aift,er the stimu-
lus which evo\ke-d the over-.c:rowd:mg has 1oea1sed to a1ct. It changes. 
after a ,certadn low level has ibeen reaichedi, and the mice then 
began to breed, wth:ile the catpaicitry to su1rvive inorease,s. Again we 
have a picture of a ce1rtaiin ineirtia of the !POIPulation st1rudure 
(orf the relations between the mdivdJdiuaLs favouring the survival 
of the unweaned mice). The numbers of the poipulation are inideed. 
often greater than 30 1ndlivid!ua[s (the hiighest numbeTs at which 
the beginning od: poipu1a1tian grorwth wais oh.served in stze P caige,s),, 
but ,growth continues. This meall1!s that growth, once it ~a,s be1gun,. 
may co1ntinue eve1n iwri.th 1a de!Ilisity of pqpulation which pr,edude,$, 
the •start of popuLartion .growth. · 

The hyipo1the1siis :tha1t laaipalbilJilty of ,growth dlepel!lldls on the pop-
ula1tian ,stinuC'tuire formed between ilndimua,l!s ma1keis d.t rposslible
to eXJPLam po1puwait1iJcm growth faki:nig ,p1aice atf.teir ,dhatn1ge o,f icage .. 
The Te1atiiom!s lbettrwieen inidlividiuai1s were fornned :im a given oage._ 
T\he relations formed between iindlividiua1s in a ,gliven envkoITTment 
are dleistiroyed iby .a stfaniuLu1s ,such a1s a change of environmien1L 
Relia1tions are fonned 'between. the mice !in the new cage similair 
to those ipre,vaiLi:ng m a II1€'Wly,.jfauooed jpopu1ation. And a newly
folllilded poipu1artion, after a certarin ,period during which a slight 
amount o,f bitinig, and often a slilght. faU in numbers, takes place ,. 
al way;s increa1ses. 

Fiina,l.ly one 1gen€iria1l 1.remarlk. T. Pa r 1k (1942) m summing up and 
generalising, on the many ecological inveist.iigia.tioins carded out, and. 
giving a moire predsie formulation to Smith's statement (1935),. 
based on the earHer sugges,tions of Howard and Fiske (1911), 
drivides "eco11Jo1gi,c1ail fiadtoirs cajpa!hle IOf conrtir;o1lriing 1P01pu1artio1n size by· 
a:ffoctmg Teproduction and moirtaility fall ;into two categories: 
d€'DSM:y-ifu1Jd1erpiemie1nrt; a,ndl dlen1si!ty-Ole(pen\den1t faclio~s". ''Dhlis ve:ry simpJe
divisio!Il has a deelP ecological 1semise, and supiplieiS the key to the: 
unde:rsfandiinig Olf many imJp01:rita1I1.t, ercologi.Jca,l ;proibl€m•s, :such as 
the ipopuibaft:iioITTJ as iai wlhole, tOOilllpemJsiaitiJnig 1ProlceS1s:e1s within rthe poip-

https://Fiina,l.ly
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u1ation ei:lc. There ,are however nrumeTous eocologi1ca,l w,O!Iiks whiich 
state that often .the density of ia ,population :iJS nort diredly respon
siible for the growth o,r deorease of a ipQpUlati.oin, that is, not the 
density itse.lf as suoh. For illllstaince we quoted South wick's 
statement (1955a) above, that the behaviour of the mice causing 
a high mortality rate among the UIIl!Weained m:iice is dependent on 
.,densd.ty, bUJt IIlOt o;n "denlS~ty iper se''. Im 1amiotheir 'W!Orik So rut h w li. c ik 
(1955b) gives a comprehensive discussion of the relations between 
the miice ea usiillg mortaUty amonig the unweaned mice, and even 
explains the me,chani,sm of their aictions. S t ,re c 1k e r .and E m ,1 e n 
(1953) connect the deicrease in fertility not only with the laidk of 
food, but also cOII1!Si.de,r lit as dependent a1n .so1oiail factors. Ca 1 ho, u n 
(1956) in describing the difference between stirains of mice, gives 
the differences in social behaviour influeooing poipulation growth. 
Finally, the experiments detailed aibove, whioh ,can be explamed 
if we accept that the tendency to ilncrease or decrease in popula
tion numbers ~pends on the relations formed between the mice. 

It would therefore a1~peaT that in the light of data of this 
kind, Pa r k'.s div.i:sio!Th liinrtlo "diensity-im.ldejpenld1enrt; ,ainld doosity
-oopendeiilt facto1rs" shouJd 1be slriJgM'ly modi:fiied. Eooilog~oal factars 
capable of exerting an influence on IPapulati.o:n g,rowth or decr,ea,se 
should be divided into ecofoigi1aal factor,s dependent on a Ill d 
i n de p en d e n t o f p o 1p u 1 a t ion s t r u c t u r e. This would be 
an extension of the div.iJsion iinto dlernsity--delpendtent aind density
inde;pendent eoologiical rfadm,s. In this case density would b€ one 
of the elements of the struduire. Such a division would, in any 
case be in c~plete accord with the intentions of P ark (1942), 
who write•s elsewhe!I'e din fue WQI1k dlisoUJSsed: "A !I)Qplll1artiicm cainmot 
be thought of as a gron.ljpin:g of or,gam.fam11s :im. wmdh each :itndlivti.d
iua!l is joo1ated itn ia ,pairtiouLair envimlllmenltal oaipsule alllldl dimm1Une 
to the presSJUJre of 1oontigUJ0iU1s oapsules 1aind nei,gpibo1U1ring origanlisms. 
This might be a convenient logical conception but it is biologically 
fallacious. Actually, as we have seen, the population members 
influence eaiah other - i.e. their biotrlic envi:ronment - and in 
turn are influenced reciprocally by thmr iphysical environment... 
At this moment the 1grou1p has a ,partku1lar size lbeca use of a ~
dfic ecologic iand genetic paist-history wruoh hais creat€,d the .pre~t 
:increase and dooreaise pressUJres". 
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These words contain the idea that the 1re,la,tions forn1ed between 
the individua.1s of this population, that is, the [POpula1tion structure, 
are responsible for the quantitative dynamk:s of the population~ 

IV. SUMMING - UP 

Obstrvatioms were mad€ of 47 free1ly reproducing po,pulations. 
54 experhnents were ·carried out, ro1nsi,sti1ng in transfor,ring an 
entire population to a differen1t cage (20 times to a larger cage~ 
21 times to a cage of the .same ·size, and 13 times to a smaller 
cage). 

1. It was confJirmed that during ,a period of 2.5 months after 
t.r.ansfor, increa1Se took ,place in ,the fertility o,f the populaition 
(780/o of cases), and capadty of the unwe,aned miice to survive 
(690/o of •ca1ses) , which in consequence .resulted in increase of the 
who,le populat.km. lI1lCrea,se took place even after transfer to oages. 
5.7 and 11.2 times smaller. 

2. The number o-f increases in poipU1lation a,fter ,change o,f cage 
was statistically aictually greater than the ~intanieous increase 
antkipated on the basiis of probability. 

3. After the change in oa,ge, ,population ,glI'owth was attained 
where size and density were statistioally actuailly greater than 
the size and densLty of poipula1tions .in whiich spontaneous growth 
was olbS€1rved. 

4. The siize of population ,gmwtih am ra,pidrity · of readion by 
growth .are dependent on the ;popu1a,tion phase prevai'ling at the 
time of the experiment. 

5. On the basis of data from literature and from expe,rimentis
cairried out, the presumpti0111 was e:xipre.ssed that tendenci.es to 
increas,e, or absence oif increase are dependent not only on density 
but a:liso on r ,elations b€1:iween the members of th€ population, 
which had been formed din 1the gu.vemi oage. By chaingirrug the c.aige 1 

the population structure crea1ted was dlistmrbed, which brought 
about increase in population. 
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DOSWIADCZALNIE WYWOLANY WZROST POPULACJI 

StreiS z ,czenie 

Myszy hodorw.ano w klaitkach o widrosci: 318 X 15 X 15 (typ A),. 
38 X 30 X 15 (M) , 80 X 80 X 15 (P, Z, L, D, V) i 160 X 80 X 15 (B). 
W klat'kach wi€1lkosci 80 X 80 X 15 byl rbzny .stopien korrniplikoiwa
nia wn~trza klaitki: typ P najprostsze, V najbardziej skomplikowane 
(fig. 1). Po urrnieis1Z10zen1iu \W lk1altice ,pewnej !ilmc'i myiszy j1ako, baiey 

po.pulacyj11:€j (naiez~sciej 8 9 9 i 3 o o ) po1zw:a:la1110 im mnoz.yc si~ 
swoboldnd.e. Poikairm, woda i stru.zlki ibyly w nadmiarze. Do analizy 
wtz;i~to 1po:pulacj€, kt6re zyly me k.r6cej mz 12 mri.€si~cy. Otrzy
mano w ten sp0is6ib mateTiaJ -z 47 papU!1aic,j1, kt-6.re -lc1ic·znd.e zyly 
1175 miesi~y. 
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Og6lan otrzyimano w iezaisie obserwaoji 51 samor~utnych wzro

st6w populacji (nie liJC~c pierwszego po :ziafozeniu wzrostu w 4rnz
dej popiulaioji). 

W cza:sd.e fawania hodowJi pr~prowad!zono 54 r.aizy ekspery
ment, polegajqiey na \PI'IZelozeniu w pewinyrrn momencie zyicia po

ipu1aicji calej popu11aicji do innej 'k1atki. Z k.Iaitki mnieijszej do 
wi~zej iprrelkiladano po1pulaiojt; 20 ~azy; 21 mazy popuJaicj~ prze
klada:no do klat!k.i tej samej wielkosci ty,lko innego typu (przekla

dainie w ob~bie klaitek typu: P, Z, D, L, V); wreszcie 13 razy prze
kladano do klaitki mn~j.szej (1z B do P, ~ k1atki wieJJkosci P db, M 
i 'Z wielkosci p do A). 

Re2Julfaty tyich eksperrymelllt·6w byly naist~pujqce: wk.r6tce po 
zm.ia111ie klaitlki w ogiromnej wi~sZ10sci wyipadk6w nastt;powal 
wzrost populacji (pocr-. tab. 1 i 2). U2Jnaino, ze w12Jrost nastqpil, jezeli 

w cic4gu 2,5 miesi~cy po . zmianie klatkri. rozpoc.zcil :si~ wzrnst popu
lac·ji. 

Przebi€1g tyoh €ik~ryment6w byl na,stt;puj,qiey: za~a-z po .przefo
zemi u mysziy ibyJ;y md.espoikojnie, :pl'!ZejlawiaJy wizmolioniy itrlJstynikt po

sZJUikiwawcey, ti1osc wia,~k byila mala. Po pairu dJnri.aJOh illosc Wia1llk lek\k1o 

w21r.aistaia. W dqgu miesictoa J.Ju\b dlwooh wymazniie w.2JrastaJa li.llOsc 
u1rodlzien i pr.rezy.wia-lrrrosc mrodlyiah, iPO ozym w olkiresie dlo 2,5 mie

sir~y nast~IWlail rwiZJoost U~zebnosai po,pu1aicji. 

Na podk!resle!l11ie 2Jaisl;uiguje, ze :ooalo si~ OISiiqlgnqc 'W\ZJI'OISt \PTZIY 

przelozen:iu ipo1pulacji z k1atki typu .P dlo A, a wi~c do pomiesZICZle

nia 11 raizy rnniejszego. Z 13 ekisperyrrne!Illt6w pole,gajqeych na, prze
lozeni u do klartki m:niejszej, w 10 preypaidkach nastqipil wzirost po
pulacji. 

P0:r6wna1no 1plodinosc w cici,gu ost,atniego mie:siqca przed zmianci 

klatlki (F) i pier~szeigo miesiq,ca po 2JIIDanie (Fl Okazalo si~ (taib. 7), 
ze F ~ F' 12 iraizy (22"0/o), ms F < F' 44 :r.aey (780/o). Por6wnano 1 

tez ipri21eizy1w.ailnos·c mlorlydh dlo 3 tyigodlnd. w olkresie 2 mies:i~cy 
przed eksperymentem - S d. po - s·. Analiza (tab. 8) da:la: S ~ s' 
w 17 iprzypadka.ch (310/o) i S < S' 37 rn,zy (690/o). Roznica w obu 

wypad:kach jest sitatystyczn.iie iistoltna. Dla kontr.oli por6wnywano 
pfodnosc i przezyiwailnosc IPrzed i po losowo wyibranyiCh 230 p'lmk
taich. Ob'liorenia d!afy: F ~ F'' 116 i F < F' 114 razy; S ~ S' 112 

i S < S' 118 Ta1zy. 

Eksperymentu .zmia:ny klat€'k ddkonywano na roznym poziomie 
wysokosci i w 1Ji6z111yich fa,zac;h popu1acyjn~ch. 

https://iprzypadka.ch
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Na ogol, j ezeli eksperyment ibyl wyikonany w dkresie wu-ostu 
- 1popula,e,ja natychmiiast -gwia~ownri.e wm-astafa. Gdy ·zmiana klatki 
odbywaJ:a si~ w ok,resie spadlku, odlpowiedlz wwostem odlbywala si~ 
po pel\Vlnym czasie (l,5 - 2 miesiqee). Talk samo szyiboiej nast~
powial wzrost po pnzelozemu, jesli popu1aicja byla mafo liC!Zilla 
(taib. 5 i 6). 

P.or6wnanie wielkosci populacji: w momencie samorzutnego 
w2Jl'l0Stu, dokonywani.a eksperymentu, o~aiz momenitu .indruiko1Wanego 

'WZ!I'OS!tu (fig. 3) W!Skiaizujie, :ze pr.ey [POmOCy 12mliany kJJatlki 2IDlUSZOil/O 

populacj~ do wzrostu przy wi~kszych wysokosciaoo. Ten sam obraz 
otr.zymano praez por6winanie zaigE;sZ10Zen (Hooe myszy na 1 m 2 

fig. 4). 
Brawdopodobne wyjasnienie: w nowO'zafozone,j populacji po 

oikresie przyzwyczajania si~ do miejsca il1aSt~puje jej wzrost. Po 
o,siqigni~du s~eytu z objawami ;przeg~szczenia, mi~y osoibnilkami 
populacji wytwa;rzajq 1si~ talkiie stosU!Illki, ze populacja nie doipu
szaza do siebie nowych ooob:nrl.Jk6w. RozroidtoZ10Sc spada lub zanika 
(nieraz na kilka miesli~cy), przezywalnosc mlodych :z;upelnie ustaje. 
Stan taki trwa do czasu, gdy populacja osi.qgnie bardzo niski 
poziom (najc~sciej 10 1ub mniej osobnik6w). Zmieniajcic klatk~ 
burzymy ustalonq s trulktur~ ,p01pulacji. PopuLacja zachowuje si~ 
podobnie do nowozalozonej hodowli: pojawia •si~ gryzieruie, nie
pok6j, wzmozenie plodlnosci, dopusrozanie mlodiych - nast~puje 
wzrost populaieji. 


