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ABSTRACT
The effects of constant photOpefiod (14 hours of
light) and decreasing photoperiod (13-8 hours of light)

on the regressive phase of the ovarian cycle of the liz-

ard Anolis carolinensis were investigated. Changes in
body, 1ivef, ovary and oviduct weights were measured

and miqroscopic examinations of several ovarian parameters
were made.

In both light regimens body and liver weights de-
creased over the first four weeks of the experiment,
but both increaged at the sixth week. In addition, ovary
weight was highiy variable but exhibited a deqreasing
trend and oviduct weight decreased.

The percentage of anoles with yolked follicles de-
creased in both regimens. The number and diameter of
yolked follicles decreased in both regimens while the
numbers of atretic follicles and follicle scars increased
in both regimens. The nutritional state of the anoles
was believed to have played a role in producing these
changes.

There wore decreuaes in the number of prnvitullogqnic

f'ollicles and in the diameter of the larpgent provitol-
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1ogenic_follic1es in anoles subjected to a decreasing
photdperiod.v fhere‘were'no changes in these parameters
in éﬁoles kept ét a constant photoperiod; On the basis
of these data; decréasing photoperidd is proposed to

be the environmental cue for regression in Anolis car-

olinensis.



INTRODUCTION

The annual reproductive cycle of Anolis c. carolin-

ensis (American green anole) consists of thrée distinct
phases in both sexes (Schaefer, 1972): (1) pregametic
(spermatogenesis in the male; Fox, 1958: previtello-
genesis in the female; Schaefer, 1972; Crews and Licht,
1974; Crews, 1975; Holt, 1975); (2) gametic (spermio-
genesis in the male; Fox, 1958; Licht, 1971: vitello=-
genesisrin the female; Schaefer, 1972; Crews and Licht,
197uf;Crews, 1975; Holt, 1975) and (3) regressive, dur=-
ing which the animals are photothermally refractory (Fox
and Dessauer, 1958; Schaefer, 1972). In the female the
pregaemetic phase begins in November and lasts through
February when the ovaries contain small translucent pre=-
vitellogenic follicles ranging from 1.2 = 2,0 mm in dia=-
meter and there are atrophic oviducts (Schaefer, 1972;
Crews and Licht, 197L; Holt,'1975). The gametic phase
lasts from March through August when a single follicle
per ovary accumulates yolk until it reaches a diameter
of about 8.0 mm (10 = 14 days) at which time it is ovu=-

lated (Schaefer, 1972; Jones, et al., 1973a; Licht, 1973;



Crews and Liqht, 197l; Crews, 1975; Holt, 1975). This
ovulétory patﬁg#n witb ?ply one follicle ovulated at a
tiﬁe; a1ternating between the left and right OVaPieS'is
known as monoallochronic ovulation (Hamlett, 1952; Jones,
et al., 1973a). In late August, vitellogenesis ceases

and the yolking follidles begin to degenerate rapidly,
undergoing atresia, a process in which they become highly
vascularized, discolored, flaccid and mottled in appear-
ance (échaefer,_1972; Crews and Licht, 1974; Crews, 1975).
Tﬁe atretié follicles or corpora atretica gradually de-
generate into follicle scars or corpora albicantia (Tel=-
ford, 1969; Schéefer, 1972). Dufing September and Oct-
ober, Anolis is photothermally refractory (Schaefer, 1972;
Licht, 1973).

The ovarian cycles of reptiles are controlled by
both exogenous and endogenous mechanisms, Rainf'all seems
to be an important énViroﬁmentalvcue for somé reptiles
because of the ﬁoisture it provides for egg incubation
and fbr plant growth (Mayhew, 1966; Sexton, ét al., 1971).
Rainfall for piant growth is important for insectivor-

ous lizards, because the plants support insect populations



in seasonally dry regions (Mayhew, 1966; Sexton, et al.,
1971).

Temperature and photoperiod are apparenfly the most
important environmental cues for reptiles in areas where
food and water are not limiting (Schaefer, 1972). Several
investigators have expressed the opinion that photoperiod

is the predominant cue for gonadal recrudescence in liz-

ards such as Anolis carolinensis (Clausen and Poris,

1937; Fox and Dessauer, 1958), Phrynosoma cornutum (Mell-

ish, 1936), Xantusia vigilis (Bartholomew, 1950) and

Uma notata (Mayhew, 1961; 196L) and the turtle Pseudemys

elegans (Burger, 1937). Other researchers believe that

temperature is the primary environmental cue for the liz=-

ards Uta stansburiana (Tinkle and Irwin, 1965) and Scel=

oporus undulatus (Marion, 1970) and for garter snakes

of the genus Thamnophis (Fox, 1954; Hawley and Aleksiuk,

|
|
1976) . Finally some researchers believe that there is

an interaction of photoperiod and temperature in control=-

ling the reproductive cycle of the lizard Anolis car=

olinensis (Licht, 1966; 1967a; 1967b; 1969; 1971; 1972;

1973; Schaefer, 1972).



The exogenous environmental cues trigger endogenous
mechanisms. Research on the endogenous mechanisms has
established that gonadal function is controlled by gonado=

tropins released by the anterior pituitary of Anolis

carolinensis (Licht and Pearson, 1969; Licht, 1970; 197L;

Licht and Papkoff, 1971; Jones, et al., 1973a; Jones,

et al., 197&; Hdlt, 1975) as well as Phrynosoma cornutum
(Mellish, 1936; Mellish and Meyer, 1937) and Lygosoma
lateralé (Jones, 1969). The gonadotropins stimulate
the granulosa cells surrounding the ovarian follicles
to produce and secrete estrogen (Jones, 1969; Licht, 1970;
Eyeson, 1971; Callard, et al., 1972a; Jones, et al.; 1973a;
1973b; 19743 Holt, 1975) which stimulates the liver to
synthesize and release vitellin (Hahn, 1967; Eyeson, 1971;
Callard, et al., 1972a; Gerstle and Callard, 1972; Holt,
1975). Vitellin is taken up by the ovarian follicles
accounting for the increase in follicle size (Eyeson,
1971; Neaves, 1972; Jones, et al.,, 1973b; Marschall and
Gist, 1973; Holt, 1975).

In late August the ovarian follicles cease to accume

ulate yolk and the ovary regresses., This process has



been repbrted to be_indeﬁendent of external environmental
cues (Licht, 1973; Crews and Licht, 1974; Crews, 1975).
Licht'(19725; 1973) réfgré to the regressive phase as
being "spontanedus" or cbntrolléd‘by an '"endogenous"
mechanism. The present research endeavors to examine

the regressive phaée of the ovarian cycle by studying

the effects of a constant "stimulatory" photoperiod and

a decreasing photoperiod on the reproductive system and

the process of vitellogenesis in female Anolis carolinensis.



MATERIALS AND METHODS

One hundred adult Anolis carolinensis females, col=-

lected in southern Louisiana, were shipped by‘air and
arrived in Richmond, Virginia on August 5, 1975. Imme=-
diately upon arrival, the lizards were placed in 13 cm X
18 ecm X 29 cm plastic cages with five animals per cage.
Each cage was covered with screen wire secured by a
rubber band. In each cage, water was supplied ad lib-
iﬁgg.in.petri dishes and by squirting water along the
sides:of the cages. The lizards were also provided meal-
worms ad libitum for the duration of the experiment.

In order to determine the reproductive condition
of the lizards, ten animals were randomly designated
as initial controls. These animals were killed with
ether and weighed 2ii hours after arrival in Richmond.
Immediately after weighing, a mid-ventral incision was
made from the cloaca to the pectoral girdle. The pleuro=
peritoneal viscera were retracted and then the animals
were tagged and stored in 10% formalin for later exam=
ination.

Throughout this report, photoperiodic regimens will



be designated by‘fhé ﬁumber of hours of light (L) per
2l hdurs,.e.g.j13L ﬁeans 13 hours of iight~followed by
1 houfé of darkness;i T@g daily photoperiod as well as
ﬁemperafure”wefé controlled by pigcing the cages in Lab-
line Biotronette Mark III environmental éhambers. in
the chambers, the lizards were exposed to cool-white
light from four Life Line fluorescent }J0 watt bulbs and
two Sylvanié 4O watt incandescent bulbs. Temperatures
within the chambgrs for the six weeks of the experiment
rané;d from déily high temperatures of 31C to 33.5C and
nightl& low temperatures of 21C t§ 2I)C as determined by
é maximum-minimum thermometer. Humidity was maintained
between 40~50% throughout the experiment by flooding
the bottoms of ﬁhe environmental chambers with water.
All anoles were exposed to 1uL for 244 hours. They
‘were then divided into two groupé. Regimen 1 was kept
at 14L for the dﬁration of the éxperiment. Regimen I1
was subjected to a decreasing photoperiod. The photo~-
period was reduced one hour per week. Designations for

Regimen 1 are: 14L2 which means the lizards were kept

at 14 hours of light and killed at the end of two weeks;



1uLu'and 1AL6 fér.liZardS'kiiled at four and six weeks.
Designations for Regimen iI are:’13L~12L which means
the lizards were kept at 13 hours of light for one week
follbwed by 12 houféyof 1ié£t for one week and they were
killed while at 12 hours of light; 13L-10L and 13L-8L
for photoperiods down to 10 hours by four wéeks and 8
hours by six weeks. At each two week sampling period
the 1izards were.killéd and prepared for examination
as described previously for the initial controls. .
wﬁAt the time of examination each animal was soaked
in distilled water for approximateiy ten minutes. The
distilled water was changed afterzéach group. After
soaking,‘the ani@als were placed on a paraffin filled
petri‘dish and examined with a Wiid stereoscope. The
liveb was removed and weighed. The oviducts (from the
infundibulum to ‘the vaginal pouch) were removed and
weighed. If a shelled egg was present in the ovisac,
it was removed and weighed and ité weight was subtracted
from the animars body weight in order to equalize results

with anoles that did not have shelled eggs. The ovi-

duct with the shelled egg removed was weighed. The



ovaries were removed, freed of connective tissue and
weighed. All weighings were made to the neayest 0.1

mg. Preservation in 10% formalin has been fﬁund to de=-
crease tissue weight by about 10 - 15% (Schaefer, 1972);
however, the consistency of the weight decrease allowed
for the.use of preserved tissue weights instead of fresh
tissue weights.

The ovaries were placed on a moist Kimwipe and ex=-
amined ﬁith’a Wild stereoscope to determine the repro-
ductivé condition. The Wild stereoscope had an ocular
micrometer that was standardized for all measurements
made. The parameters for each ovary examined were: the
number of previtellogenic follicles (0.2 = 2.0 mm); the
diameter (mm) of the largest previteilogenic follicle;
the number of yolked follicles (2.0 = 8.0 mm); the diameter
(mm) of the largest yolked follicle; the number of atretic
follicles and the number of follicle scars.

A one=way analysis of variance test (ANOVA) was
used to detect differences between or within the photo-
periodic regimens. ANOVA tests with three or more groups

with a significant F ratio at the 0.05 level of confidence
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were'then subjected td a Duncan's new multiple range
test (Steel and Torrie, 1960) to determine which groups
differed significantly ffom each/other. ANOVA tests
were also done on the groups tﬁaﬁ were killed at the
same two week interyals to determine if there were sig-
nificant differénces (0.05 level éf confidence) between

the régimens.
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RESULTS

Thé effect §f photopériod én the body weights of
the aﬁbles is preéentéd in Table 1vand Figure 1. The
body weights for’theAinitial controls were higher than
for any of the experimental groups. The weight loss
was significantiy lower by the fourth week for Regimen I
and by the second week continuing-to the fourth week
for Regimen I1 (Tables 3 and lf). For both regimens body
weights increased at the sixth week with the increase
beiné significant for Regimen I (Table ). There were
no significant differences in the body weights for groups
éf anoles killed atvthe same sampling period (Table 3),
',indibéting that”the body weight fluctuations were follow-
ing a similar pattern for both regimens.

Thg liver weights followed a pattern similar to
»that of the body weights (Table 1; Figure 2). Final
liver weights were higher than those of the initial con-
trois; Liver weight decreased for both regimens through
tﬁe fourth week; however, the loss was not éignificant

(Tables 5 and 6). In both regimens there was a sharp

statistically significant increase in liver weights by
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the sixth week (Tables 5 and 6). No significant differ-
enceélwére found bétwéen groups killed at the same sam-
pling pefiod (Tableg&.

40yafy ﬁeiéhté were quite variable (Table 1; Figure
3)e Only a comparison of the initial controls with Reg-
imen I showed statistically significant differences (Table
7). In that comparison, the ovary weight at six weeks
was significantly lower than the ovary weight of the
initial céntrols_(Table 8). There were no significant
différences between the groups killed at the same sam-
pling period (Table 7). Even though the weights fluc-
tuated, no valués exceeded those of the initial controls.

The oviduct weights decreased during the experimental
period (Table 1; Figure 3). Iinal oviduct weights for
both regimens were significantly 1ower than those of
the initial controls (Table 10). vOViduct weight was
significantly différent between regimens only at the
tﬁo week éamplihg period,‘where it was higher in Regimen
FI (Table 9). As the body weights for the anoles at this
time period of Lhe experiment were not significantly

different, sampling error can probably be ruled out.
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There were no significant differences in the num-
ber.of preyitelloéenip fbllicles when the tw¢ regimens
-were éomﬁared totbe‘init§;1ﬁ¢ontrpls for the first four
weeks of theaexéeriment (fable‘2; Figure lj). At the
sixth week, the number of previtellogenic follicles
in Regimen II was significantly lower than for the in-
itial controls (Table 12). The number of previtello-
genic follicles in Regimen I dropped at the end of four
wéeks but then rgturned to the level of the initial con-~
;trolé (Figure L) Regimen ITI had a significant decrease
~at éach twé weekbsampling interval and by the sixth week
was ;ignificantly lower than Regimen I (Table 11).

The’effect of photoperiod on the diameter of the
largest previtellogenic follicle is shown in Table 2
and Figure k. There were no significant differences
during'the entire experimental period for Regimen I
(Table 13). Hegimen 11 had a signifiéant decrease in
diameter by the fourth week with a slight increase at
week six (Table 1l). TRegimen II had significantly small-

er previtellogenic follicles at weeks four and six than

did Regimen 1 (Table 13).
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The percentage'oflanimals within the regimens that
had yolked foliicies at each sampling period is shown
in FigurevS. Iaeallj ghe‘£e£centagés should go down
to zero if yol#ed foliiclé préduction had stopped. There
is a distinct decrease in the percentages over the six
weeks of the experiment. Fkegimen I had a lower percenQ
tage at the end of the experiment than did Regimen 11.

The number of yolked folliclés per animal decreased
over the six weeks of the experiment for both regimens
(Tabie 2; Figure 6). The number of yolked follicles
in Regimen I>were significantly lower than those of the
initial Céntrols at the two and six week sampling per-
iods (Table 16). There were no significant differences
between the twq regimens (Table 15).

As with ovary weights, there were wide fluctuations
in the diameters of the largest yolked follicle (Table
2; Figure 6). Since ovary weight is largely a reflec-
tion of the size of the yolked follicles during the gam-
etic phase, the'similarity seen here is not surprising.
Even though there was a wide variation in the diameters,

they'never exceeded those of the initial controls (lkig-
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ure 6);; The decrease in diameter at the sixth week was
sigﬁificantly‘lower than all previous measurements for
Regimén 1 (Table 18’. "There wqre no significant changes
wiﬁhin Reéimén Iz (Tablé 57). Eﬁéﬁ though there were

no significant decreases in the number and diameter of
yolked follicles within Regimen 11, there was a definite
decreasing trend for both parameters (Figure 6). It is
possible that some of the folliclés considered as yolked
may héve been'aﬁretic. The only way to definitely de-
termine if the ?ollicles were atretic would have been

to examine themvhistologically. Since that was not done,
the numbers and diameters of yoiked follicles may actually

be much lower than estimated.

Numbers of clearly atretic follicles increased during
the experiment (Table 2; Figure 7). The increasec was
significant when both regimens wére compared to the in-
itial controls (Tables 19 and 20). There were no sig-
nificant differences between regimens at each two week
sampling period (Table 19). Numbers of follicle scars
- also increased over the experimental period (Table 2;

Figure 7). The number of follicle scars in both regimens
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were.significéntiy greater thén those of the initial
controls (Tables.21.and 22). The only difference between
regimens‘was at the foﬁrth week when the number of
follicle scars were higher in Hégimen I than in Regimen
IT (Table 21), These data on follicle scars are pre=-

sented to demonstrate that the animals were reproductively

mature (Telford, 1969).



17

DISCUSSION

'The ovarian cycle of Anolis carolinensis appears
to be éontrolled by}a complex intéraction between the
animal and its environment. Bqth male and female anoles
have the potential to be cantinuous‘breeders (Licht,
1971; 1973); however, both sexes become reproductively
inactive near tﬁe end of August. Environmental temper~
atures in the New Orleans area, where the anoles used
in this study were collected, dufing August and Septem=~
ber are decreasing but still around 30C during the day
and 20C at night (Licht, 1969; Schaefer, 1972). During
‘the same period, the photoperiod decreases about oﬁe
-hour (Séhaefer,-1972) or about one-fourth of the yearly
change. |

The,cessation of reproductive activity in Anolis
has survival importance. Should egg laying continue
into the cold winter months, survival chances of the
hatchlings would be greatly reduced (Schaefer, 1972;
Licht, 1973). The regressive phase is also a mechanism
for energy conservation. The anoles stop yolking ecggs
and sfore lipid reserves for winter survival and for

use in the spring for yolking when food supply is low
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(Schaefer, 1972; Licht, 1973).
Licht (1967a; 1967b; 1969; 1971) has thoroughly
studied the effects of teﬁperature and phofopariod on

the annual testicular cycle of Anolis carolinensis.

Testicular recrudescence begins during October when low
body temperatures seem to favor testicular enlargement
(Licht, 1967a; 1967b). From November through February
the lizards are in hibernation; however, testis weight
and spgrmatogenesis increase over seasonal lows found

in ééptember (Licht, 1971). During the hibernatiqn per-
iod the anoles are in the hibernaculum (except for slight
activity on warm days) and temperature controls testic-
ular recrudescence (Licht, 1967a). Photoperiod has been
found to influence recrudescence only when body temper-
atures are high'(32C), but at low temperatures (20C)
recrudescence was independent of photoperiod (Licht,
1966;’1967a; 1969), On¢e recrudescence has begun, tes=-
ticular growth seems po be independent of photoperiod
and its completion depends on higher temperatures in

the spring (Licht, 1967b; 1969). Thoe elevated temper-

atures in the spring increase the release of gonado-
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tropins from thg pituitary whichract on the testes to
increéée aﬁdrogén secretion (Licht, 1971; 1972a; 1972b).
There is élso anfincreasé ih spérmiogeneéis in response
to. the éleVatéd teﬁpéfatﬁres (Licht, 1971) with the peak
for tﬁese processes occurring in April (Fox, 1958; Fox
and bessauer, 1958). Testis weight begins to decrease
near the end of April, but spermatogenesis does not begin
to decrease until July (Licht, 1971). Decreasing photo~-
period is believed to bring about the regressive phase
of gﬁe testis‘(Fox.and Dessauer, 1958; Licht, 1967a;
1967b)vby_cessation of gonadotropin release from the
pituitary (Licht and Pearson, 1969; Licﬁt, 1971; 1972a).
Thus the evidence indicates that the testicular

cycle in Anolis carolinensis is begun by temperature

and ended by photoperiod. Anolis males appear to be
photosensitive only about four months during the year,
from July through October (Licht, 1971; 1972b). Licht
(1971 1972b) édstulates that oncé’the photoperiod falls
beléﬁ abce;tain "critical day length" of 13.5 hours,

the testes begin the regressive phase. The end of the

photosensitive phase occurs when the day length falls
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below 12 hours (Licht, 1971).

The annua1 ovarién cycle of fémale.Anolis has many
similéfities tb‘the‘annual testicular cycle. Emergence
of the anoles from the dark hibernaculum in late winter
seems to be regulated by temperature or an endogenous
mechahismv(Licht, 1972b). Schaefer (1972) found that
a 1u”houf'photoperiod stimulated the production of
ovarian follicles (pregametic phase) in the laboratory.
He found a similar response in field collected animals
in léte January and February which were experiencing
an increasing photoperiod and low, unpredictable temper-
atures. The procesg of vitellogenesis was found to be=-
gin in‘response>to temperature and was independent of
photoperiod (Schaefer, 1972). Temperature seems to be
the'only’envirohmental cue needed for testicular recru-
descence, but photoperiod and temperature seem necessary
for completion of ovarian recrudescence. Photoperiod
is the envirommental cue that triggers testicular re-
éreséion, but adcording to Licht (1972b; 1973) ovarian
regression is "spontaneous', "endogenous" and "relatively

independent of photothermal conditiona,
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The prGSent’study measured;severalvanatomical par-
ame tors to determine the effects of photoperiod on the
regrééﬁive phase of the”pvafian cjcle. The body weight
was found to deérease fof four‘ﬁeéks followed by an in-
crease in the sixth week for both regimens. The weight
increase was expected for Regimen I1 as the study of
field collected anoles found that maximum weight was
achieved in‘late summer and early'failv(Dessauer, 19553
Fox and DeSsauer; 1957). The increase was not expected
forvﬁegimen I and the reason for it may have been increased
food consumption which was observéd for both regimens.
Food consumption by anoles has been found to be seasonal
and photoperiod'may have an effect. Fox and Dessauer
(1957) found that maximum food consumption occurred dur-
ing Juiy when photoperiod is maximal. The anoles used
in the present study arrived in August, thus they had
expefienced their natural period of maximal feeding and
their appetites would be in a natural decline.

Liver weights of Anolis are greatest in the fall
when the glycogén and lipid éontént is the greatest

(bessauer, 195%3; 1955). Dpessauer (1955) found that the
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1ipidAc6ntent ih the_livers of anoles in the spring rarely
exceeded 5% of the dry liver weight while in the fall

it waé rarely‘less than 20% Qf the dry liver weight.
Anoles in the pfesent stuéy héd a draﬁétié increase‘in
liver weight from week four to week s8ix in both regimens..
The increase was expected for Regimen II as the liver
shifted from vitellogenesis to lipogenesis. The increase
for Regimen I was not expected and the reason for it is
unknown. It is possible that increased food consumption,
as mentioned previously, was responsible for the increases
in liver weight in both regimens.

Ovaries and oviducts of anoles are minimal in size
throuéhout éutumnvand winter (Dessauer,1955). As de-
scnibedi pfeviously, during the gametic phase of the cycle
the ovaries and oviducts increase in size and remain
hypertrophied until cessation of reproductive activity
in late summer. The ovaries and oviducts are minimal
iﬁ éize by mid-September (Dessauer, 1955). During the
six weeks of the present study there was a decrease in
ovary and oviduct weights for both regimens. In summary,

the decreases in ovary and oviduct weights coupled with
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increaées in body weightfand liver weight could indicate
that regression was occurring in both regimens.
Licht (1973) made similaf observations when he ex-

posed a group of gL_darolinensis to constant 14L and

another group to constant 10L. He conciuded from his
data that both groups went into "spontaneous regression'.
. To determine the reproductive condition of the ovaries
he used abdominal palpation for follicles over 3.0mm or
oviducal éggs. Evidence from the present study on body,
liver, ovary and oviduct weight changes coupled with
abdominal palpation would surely lead one to conclude
that both regimens were in the regressive phase of the
cycle. Microscopic examination of the ovaries; however,
leads to the conclusion that anoles exposed to constant
141, were not undergoing ovarian regression.

Anéles keptkat a constant 1uleaintained their pro-
duction of prgvi£e110genic follicles during the experi-
ment. Anoles sub jected to a decreasing photoperiod showed
a significant decrease in previtéllogenic follicle pro-
duction. By the sixth week the anoles in Kegimen 11 were

producing significantly fewer previtellogenic follicles
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than ﬁére anoles in Regimen I. Also anoles in Hegimen I
maiﬁﬁéinéd the diameter éf the largest previtellogenic
folliqle while there was a sigpificant decréase for Regimen
II. At the fourth and sifth weeks of the experiment the
diameters were significantly lower in Regimen 1[I than in
Regimen I. Thus, anoles at a constant 14L maintained
previtellogenic follicle production and size while anoles
in a decreésing photoperiod had a decrease in production
and siée of the previtellogenic follicles. Schaefer (1972)
fouﬁa that increasing photoperiod in the late winter and
early spring caused an increase in previtellogenic foilicle
production. Therefore it seems reasonable to conclude
that decfeasing photoperiod would inhibit previtellogenic
follicle production as was seen in the pfesent study.
The}percentage of anoles with yolked follicles de-
creased in both regimens. The number of yolked follicleé
as well as the diameter of the largest yolked follicle
decreased for both regimens with the decreases being
significant for Regimen I. Though the decreases were
significant for kegimen.I, there were no significant

differences between regimens. As anoles in both regi-
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mens were:experienCing a weighﬁ loss for four of the six
weeks‘of.the experiment, thesé decreases in yolked foll-
icle parémetérs may bé é reflection of the nutritional
state of the 1izards; aSince théré were no significant
differences between regimens, the effect was essentially
the same for both regimens, Schaefer (1972) found that
vitellogenesis is a temperature dependent process and he
found that vitellogenesis would continue even during the
regressive period at high temperatures (32C). Since the
temperature changes were cohstant during the present ex-
perihentvwith.daily high temperatﬁres high enough to stim-
uléte yolking, the nutritional condition of the anoles
could have caused the decreases.

Examination of the data shows that the number and
diameter of yolked follicles was lower in Regimen I than
in Regimen ITI. If the nutritional state of the anoles
was not sufficieﬁt'to maintain yélking, then potentially
 yolked follicles would become atreﬁic. The diameter would
be smaller because the production of prévitellogenic
follicles was mgintained so there would be more follicles

competing for a lower amount of vitellin,
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The production of atretic follicles for both regimens
was g}moét identical.v Fof Regimen I the lower vitellin
prodﬁcfioﬁ dueftﬁynﬁtrifion would cause an increase in
atretic.follicles bec&use‘frevifellogenic follicles that
do not accumulate yolk would become atrétic. Al so
yolking follicles that could not accumulate more yolk
would become atretic. For Regimen II the decrease in
gonadotropins would cause an increase in atretic folli¢1es
from non-yolking previtellogenic follicles.

 Anolis carolinensis can detect light through the

parietal eye (pineal eye) (Clausen and Poris, 1937;,Milleb
 andeo1barsht, 1962; BEakin, 1970; Callard, eﬁ ale, 1972a;
Stebbins and Céhen, 1973) as welllas the lateral eyes.

The parietai eye has been demonstrated as a functional
organ in regulating circadian loqomotor rhythms in Scel-

oporus occidentalis (Stebbins, 1960; Eakin; 1970), Scel=-

quofus olivaceus.and Sceloporus magister (Underwood,
1973). HRegardless of the method of light detection, the
stimulus is passed to the hypothalams and possibly to
tﬁe_pineal. The secretions of these organs affect the

gonads. . The parietal eye and the pineal gland uare sep=-
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arate brganS but have common embryonic origins, arising
frb@vélosely related‘evagiﬁationg of the roof of the
diencepﬁéion (Eakin, 1979; Callafd; et al., 1972a). It

is beiieved that deteééion of 1ight by the parietal eye
directly affects the activity of the piheal gland. This
contention is suﬁpofted by the fact that parietalectomy
ahd pinealectomy have similar effects in promoting ovarian

recrudescence in Sceloporus occidentalis (Stebbins, 1970;

Stebbins and Cohen, 1973).

Melatonin has not been demonstrated in Anolis; how-
ever, enzymes responsible for the.synthesis of pineal
indoles have been detected in several other reptiles
v(Cailard, et al., 1972&).A Pineal impairment of Anolis

carolinensis females resulted in significant ovarian

development (Levey, 1973). Levey (1973) also demonstrated
bthat mélatonin treatment (10ug) brought about a signif-
icant reduction in ovarian activity. Thus, melatonin
éxhibits an antigonadal effect in Anolis females. Melw~
atonin release is increased as photoperiod decreases in
many vertebrates (Fraschini and Martini, 1970; Turner

and Bagnara, 1971), but has not been demonstrated in Anolis.
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-Invcéntrast to Licht'(19%2a) who states that the
regressivé:phasé of ﬁhe‘évarian cycle is independent
of phqfotherﬁa1 donditi6hs; thefpresent research indi~
cates that decreasing photoperiod had an inhibitory
effect on the ovaries. Thus thé followiﬁg sequence of
events may occur. The decreasing photoperiod may be
deﬁected by the parietal eye or the pineal itself and
results in increasing levels of pineal secretions. The
pinegl secretions may act on the hypothalamus to reducé
the release of pituitary gonadotropins or light detec-
‘tion by the parietal and/or the lateral eyes may directly
affect the hyppthalamus to reduce gonadotropin release,
which would bring about regression. Pineal secretions
may also act directly on the ovaries to inhibit ovarian
activity. The decreasing levels of gonadotropins would
decrease previtellogenic follicle development and thereby
decrease estrogeﬁ production. The decrease in estrogen
1evels would reduce vitellogenesis by the liver. The
decreasing levels of gonadotropins would also lead to
the thervnd increasé in atresia.in Hegimen 11. 1t is

believed that the corpora atretica play a role in ro-
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gressiqn by'secreting a substance(s) which would inhibit
sterbidogénésis and vitellogenesis or prevent the up-
take ofvvitéllin'byvthe'fdlliclés or even prevent the
uptaké of gonadotfopins by the folliclesl(Licht and
Crews, 197k4).

Studies on Sceloporus cyanogenys have demonstrated

that progesteroﬁe exhibits an antigonadal effect (Callard,
et al., 1972a; 1972b; 1972&). The evidence suggests that
progesterone inhibits vitellogenesis by decreasing the
availébility of yolk protein by either acting on the
.hypothalamus to inhibit gonadotropin release or it may

in somé way prevent ovarian uptake of yolk proteins
(Callard,‘et al;, 1972¢) It has 5een demonstrated in

Dipsosaurus dorsalis (Callard and Ziegler, 1970) and

Sceloporus cyanogenys (Callard, et al., 1972b) that pro-

lactin is antigonadal. Prolactin was found to have no

effect on the tegticular cycle in male Anolis carolinensis
(Licht and Jones, 1967). Prolactin has been found to
increase lipid stores in birds which may be the reason
for its antigonadal action (Callard, et al., 1972a).

Growth hormone acts synergiatically with other pituitary
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hormones to incregse estrogen synthesis and vitellogenesis
(Callard, et al., 1972a). Thellevels’and effects of

these three h§rméﬁeé on thé oVari;n.cycle needs to be
studiéd in Anolié.

" In conclusion; the evidence presented in the present
study does not éupport the hypothesis that the PegressiVe
phase of the ovarian cycle of Anolis is "spontaneous",
”endogenous“ or "independent of photothermal effects'.
Decpgasing photoperiod decreases previtellogenic follicle
production which would lead to regression. As previtello-
genic follicle production is lower; vitellogenesis is
'decréased ahd the energy is shifted to fat production.
Constant photoperiod maintained previtellogenic follicle
préductibn. Therefore decreasing photoperiod in the

laboratory caused ovarian regression in Anolis carolinensis.
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TABLE 1.

Mean'Weights of the body, liver, combined ovaries and com=-
bined oviducts for Anolis carolinensis.

Groupst ,‘Datev B6dy wt, Livér‘wt. Qvary wt. Oviduct wte.

© Killed (gm) Tmg) (%BW) (mg) (%BW) (mg) (%BW)
Ic+ - .8/6 - 2.56 116.5 L4.01 134.8 5.22 67.0 2.61
L2+ 8/20 1.9  67.2 3.33  L9.2 2.50 37.2 1.94

13L-12L 8/20 2.06 81.7 3;93 95.3 L4.69 55.5 2.83

1Th+ 9/2 1.73 58.7 3Q28 85.0 L.92 29.5 1.72
1§L-10L+ 9/2 1.82 68.8 3.64 51.8 2.78 31.3 1.76
14L6+ 9/16 2.29 139-h- 5.93 U48.3 1.92 39.2 1.83
13L-8L 9/16‘ 2,06 121.2 5.4 72.6  3.71 33.5  1.61

+ Weights of intraoviducal eggs were subtracted from body weights
to equalize data with anoles that had no eggs.

+*LEGEND. The foliowing designations are used in all tables
and figures. . :

IC- Initial Controls- 1l hours of light for 24 hours
regimen I

14,2~ 14 hours of light for two weeks
14L4 - 14 hours of light for four weeks
146~ 14 hours of light for six weeks

Regimen 11

13L 1¢L- 13 hours followed by 12 hours of light at one
week for each photoperiod.

13L 1OL- 13, 12, 11 and 10 hours of light at one week
for each photoperiod.

13L-8L- 13, 12, 11, 10, 9 and 8 hours of light at one
week for each photoperiod.
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TABLE 2.

Means of  the number of previtellogenic follicles, diameter
of the largest previtellogenic follicle, number of yolked
follicles, diameter of the largest yolked follicle, the
number of atretic follicles and the number of follicle
scars for Anolis carolinensis.

Groups PV LPF YF  LYF AP FS

: (mm) (mm)
IC 12.78 1.5, 1.4 6,28 0.56 11.56
L2 13.56  1.43  0.89  L.k2  1.33 1467

19L-12L 1400 1.42  1.22 5.8  1.22  15.14l
4Ll - 11.00  1.29 1.20  5.73  1.50  17.70
13L-10L 11.30 0.86 0.80 3.5l 1.30 13.70

1416 12.38 1.2 0.38  1.96  2.13  17.75

13L~8L 9.17 0.96  0.83  5.09  2.17  17.83
#See Liegend, Table 1. |
LEGEND

PVe Prgvitellogenic Follicles

LPV—,Lgrgesf Previtellogenic Follicle

¥F- Yolkea‘Follicles

LYF- Largest Yolked Follicle

AF;’Atretic Follicles

FS- Follicle Scars
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TABLE 3.

Analyses of variéﬁce fof #he mean body weights for Anolis
carolinensis. §
A. Initial.CGntfbls and Regimen i
Sourée ar a8 ms B
Between Groups 3 3.?5 1.25 10,323
>Within Groups 32 3.88 0.12
Total ' 35 7.63
Be Initial Controls and wegimen II
Source df S8 ms £
~ Between Groups 3 2.66 0.89 6o 221
Within Groups 30 L. 28 0.4
Total 33 6.94
Ce Negimen I
Source' drf §8 ms 15
Between Groups 2 1.40 0.70 5.83%
Within Groups 24 29N 0.12
Total | 26 Iy 31
De Hegimen I1
Source af ss ms F
Be tween Groups 2 034 0.17 1.13
Within Groups 22 7 3.35 0.15

Total

2ly 3.69
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TABLE 3, cont.

E. 1L4L2 and 13L-12L

Séﬁrce A .df ss "ms P
éeﬁwéeﬁ Groubé : 1 0.06 0.06 0.40
Wi thin Groups | 16‘ . 2.39‘ 0.15

Total ‘ 17 2.45

F. 14L4 and 13L-10L

Source ar 8s  ms 13

Be tween Groups 1 0.0l 0.0k 0.57
'_Within,Groups v 18 1.23 | 0.07

'Tota1  19 1;27

Go 1L4L6 and 13L-8L

Source - df ss ms '
Between Groﬁps 1 0.18 0.18 0.82
Within Groups 12 2.6l 0.22

Total 13 2.82

% Significant at.0.05 level of confidence
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TABLE L.

Results of Duncan's new multiple range test of the mean

body weights for. Anolis carolinensis.

" Means underscored

by the same line do not differ significantly at the 0.05
level of confidence.

A,

Initial Controls and Hegimen I

" Mean O 1.73 1,94

#3ee Legend, Table 1

Group# _ 3 ‘ (nan 1412 1416 IC
Mean 1.73 1.94 2.29 2.56
Initial Controls and Regimen II
Groups 1 3L-10L 131,-12L 13L,-8L IC
‘Mean | - 1.82 .2.06 8.06 2.56
Regimen 1 |
Groups ALl | 14L2 1U4L6

| 2.29
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TABLE 5.

Analyses of variance of the mean liver weights as a per=-
centage of body weights for Anolis carolinensis.

Ae Iﬁitial.antrols and Regimén I
Soﬁrce4 &f © 88 ms B
Between Groups 3’ ;0. 39 13.46 10,163
Within Groups 32 he.n2 1.33
Total 35 82.81

Be Initial Controls and Regimen I1I
Source daf ss ms F
xBetﬁeen Groups 3 13.89 .63 2.58
Within Gréups 30 53.92 1.80
Total 33 67 .61

Ce Regimen‘I
Source df 58 ms P
Between Groups 2 39.00 19.50 | 12,0l
Within Groups 2l 38.98 1.62
fotal 26 77.98

D. Regimen IT
Source df ss ms B
Betwéen Groups 2 377 18.87 8.20%

~ Within Groups 22 SO;SO 2430

Total 2l 88.24
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TABLE 5, cont.

K. 14L2 and 13L-12L

Soﬁrce 1 | af ' ss ms b
Bétween Groupé : :i: 1;60 1.60 1.76
lWithin Groﬁps >16) 14.56 0.91

Total o 17 16.16

F. 14LL and 13L-10L

‘Sourde  arf 88 ' ms I3
Retween Groups 1 0.91 0.9 246
‘Within Groups 18 6.68 0.37

Total 19 7.59

G.1Mbémd1ﬂk&

Source af ss . ms | B

i ile tween Groups 1 0.83 0.83 0.2
'within Groups 12 TR 3.45
Total ’ 13 ho.2l

#Significant at 0.05 level of confidence
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TABLE 6.

Results of Duncan's new multiple range test for the mean
liver weights as a percentage of body weight for Anolis
carolinensis. . Means underscored by the same line do not
differ significantly at the 0.05 level of confidence.

A, Initial Controls and Regimen T

Groups ALY 1412 Ic 14L6

Mean 3.28 3.33 lt.01 5.93

Be Initial Controls and Kegimen II

Group* 13L-10L 13L-12L 1C 13L-8L
Mean 3.6l 3.93 .01 5.l

C. Regimen I

Group® . 13L-10L 13L-12L 13L-6L

Mean : © 3.6l 3.93 Selyly

#See Legend, Table 1.
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TABLE 7.

Analyéés of variance of the mean combined ovary weights
as a percentage of body weight for Anolis carolinensis.

A. Initial Controls and‘ﬂegimen 1

Source

df - 88 ms F
Between Groups 3 73.86 2l.62 3.2
within Groups 32 2L45.05 7 .66
Total 35 318.91
Bs Initial Controls and Regimen II
source df ss ms 3
Between Groups 3 39.49 13.16 1.2
Within Groups 30 318.14 10.60
Total | 33 357.63
C. nRegimen I
Sourcé, af GE] ms B
Between'Gfoups 2 46 .9l 23.47 2.80
Within Groups 2l 201 .42 8.39
Total 26 248436
Ds Regimen IIX
Source af S8 ms F
Between Groups 2 17.28 8.6L 0.6L
Within Groups 22 296,55 13.48
Total éh 313.83
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TABLE 7, cont.

E. 1402 and 13L-12L

Sourcé : _'; ~df - '8S. ms I3
bBetWegn Groubs{ R 1 - 21.56 '.21.56 3411
Within Groups 16 110.85 6.93

Total | 17 132.19

¥, 14LL4 and 13L-10L

Source af 58 ms F
Between Groupsi | 1 22.96 22.96 v1.30
Within G?oups 18 318;2& 17.68

Total | 19 341.20

| Ge 1ﬁL6 and 13L=-8L

Source ar 8s ms Iy
Between Groﬁps 1 10.91 10.91 1.9
Within Groups 12 68.55 5.72.

Total 13 79.56

#Significant 0.05 level of confidence
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TABLE 8.

Results of Duncan's new multiple range test for the com-
bined ovary weights as a percentage of body weight for
Anolis carolinensis. Means underscored by the same line

do not differ significantly at the 0.05 level of confidence.

A. TInitial Controls and Regimen I

Groups 1LL6 14L2 ALl Ic

Me ans 1.92 2.50 .92 5.22

#*See Legend, Table 1.
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TABLE 9.

Analyses of variance of the combined oviduct weight as a

percentage of body weight for Anolis carolinensis.

A. Iﬁitial‘Controls'énd Régimehyl
}Soﬁrce | IVAf' .sé ms F
Between Groups ‘3> Ls39 1.47 3.08%
Within Groups 32 15.22 0.48
Total 15 19.61

Be Initial Controls and Regimen II
Source df 88 ms K
Between Groups 3 8.63 2.88 u.72%‘
Within Groups 30 18;36 - 0.61
Total 33 26499

C. Regimen I
Soﬁrce df k! ms F
Between Groups 2 0;2& 0.12 0.29
Within Groups 2l 9.82 O.i1
Total 26 10.06

D. Regimen II
Source . df sS ms F
Between Groups 2 T.07 3.5h 6.003
Within Groups 22 12.98 0.59
Total 2y 20.05
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TABLE 9, cont.

E. 14L2 and 13L-12L

Source df S8 ms I3
Between Gﬁdupé 1 3.60 3.60 .. 39+
Within Groups 16 13.0L 1 0.82
.Total' 17 16;6&
F. 4Ll and 130-10L |
'Sourée af S8 ms F
Between Groups 1 0.01 0.01 0.11}‘
Within Groups 18 1.53 0.09
" Total 19 1.54
G. 14L6 and 13L=-8L
Source af S8 ms |3
Between»GroupS 1 0;09 0.09 0.13
Within Groups 12 8;2& 0.69
'Totél 13 8.33

#3ignificant 0.05 level of confidence
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- TABLE 10,

Results of Duncan's new multiple range test for the com-
bined oviduct weights as a percentage of body weight for
Anolis carolinensis. Means underscored by the same line
do not differ significantly at the 0.05 level of confidence.

A. Initial Controls and Regimen I

Group* 1LY 1416 14L2 I1C

Mean 1.72 1.83 1.9 2.61

B Initial Controls and Regimen II

Groups 1 3L-8L 13L-10L 1C 13L-12L

Mean 1.61 1076 2061 2.83

C. Regimen II

Group: - 13L=-8L 13L-10L 13L-12L

Mean 1,61 1.76 2.83

#See Legend, Table 1.
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- TABLE 11.

Anglyses of variance for the mean number of previtello-
genic follicles for Anolis carolinensis.

A, Ihitial Controls and Regimen I

Source . daf ‘ss ms F
Between Groups .3 32.90 10.97 3oyt
Within Groups 32 111.65 3.49

Total 35 14h.55

Re Initial Controls and kRegimen 11

Source ‘ ar ss ms ¥
. Bet;een Groups‘. 3 9l.48 31.49 10.68%
Within Groups 30 88.49 2.95
rotal 33 182.97

C. Regimen I

Source A af - 88 ms F
Between Groups 2 31.09 15.54 Lo 774
Within Groups 2l 78.10 3.25

Total 26 109.19

D. Regimen I1

Source daf ss  ms F
Between Groups 2 87.63 .3.81 17.55%
Within Groups 22 54.93 2.56

Total ' 2l » 131,56
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TABLE 1T, cont.

E. A4L2 and 13L-12L

58

~Source df ~m3 F
N Between Gfoupsﬂf~ 1. 0.89 0.89 0.24
Within Groups 16 .v58.22 3.64
Total 17 59.11
F. 14L4 and 13L-10L
Source df 8s ms F
Betwéen (rr'oups ' | 1 O.h.S 0.45 0.22
Within Groups 18 36.10 2.01
" Total 19 36.55
Geo 14L6 and 13L-8L
Source‘ | df ss msb K
Between Groups 1 35.29 35.29 10.94%
Within Groups 12 38471 3423
total 13 :m.ooy

%SignifiCant 0.05 level of confidence
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TABLE 12.

Results of,Duncan's new multiple fange test for the mean
number of previtellogenic follicles for Anolis carolinensis.
Means underscored by the same line do not differ signifi-

cantly at the 0.05 level of confidence.

A

D

Initiai Controls and Regimen 1

‘#See Legend, Table 1.

Groupsit 1L, 1416 IC ' 1412

Mean 11.00 12.38 12.78 13.56

Initial Controls and Regimen I1

Group¥ 13L-8L 1 3L~10L IC 13L—12L
| ‘Me‘an ‘ | | 9.17 11,30 12,78 11,00
“'Regiﬁeﬁ I |

Groupx Ll 14L6 1412

Mean 11,00 12.38 13.56

Regimen II

Groups 130L-8L  13L-10L 13L-12L

Mean 9.17 11.30 114.00
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TABLE 1 3.

Analyses of variance of the mean diameter of the largest
previtellogenic follicle for Anolis carolinensis.

A, 1Initial Controls and kegimen I

Source " df ss ms I
Between Groups 3 0.3 0.10 1.09
Within Groups - 32 2}98 0.09

Total 35 3.29 |

3. Initial Controls and Hegimen I1

Source df 88 ms i
Retween Groups 3 3.00 1.00 20.00:%
Within Groups 30 1.54 0.05

ATotal | 33 L e5h

Ce HKegimen I

Source - ar 85 ms F
Between Gréﬁps 2 0.11 0.06 0.56
Within Groups 2l 2.38 \0.10

Total | 26 2.149

D. HKegimen II

Source ar S8 ms B
3etween Groups 2 1.62 0.8 19.0l2¢
Within Groups 22 0.9l 0.0l

Total 2l 2.56
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TABLE 13, cont.

o >_‘luL2 and 13L-12L

SOurce | o ar’ SRR ms F
La'etv;een Groups - 1 - 0.00 - 0.00 0.00
Wifhin.Groupé 1é 1.2 0.08
Total ‘ 17 1.21

Fo 14L4 and 13L-1OL
Source o df ss ms 3
Betweén Gfoups B 0.92 0.92 12.51%
within Groups 18 1.32 0.07

"~ Total 19 2.2 |

G. 14L6 and 13L-8L
Sourcé af ss ms B
letween Groups -1 0.71 0.71 10.69:%
Within Groups 12 Q.BO 0.07
Total 13 1.51

*Significant'0.0S level of confidence
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TABLE 1.

Results of Duncan's new multiple range test for the mean
diameter of the largest previtellogenic follicle for
Anolis carolinensis. Means underscored by the same line
do not differ significantly at the 0.05 level of con=-

fidence.
A. Initial Controls and Regimen TII

Groups 13L-10L 13L-8L 13L-12L 1iC

Mean 0.86 - 0.96 1.42 1.50

3. Regimen II

Group® . 13L-10L 13L-8 13L-12L

- Mean 0.86 0.96 ‘1.u2

#See Legend, Table 1.
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TABLE 15.
Analyses of variance of tﬁelmean number of yolked follicles
for Anolis carolinensis.
Ae Iniﬁial Contfois and regimen I
Source df ss ms I
Between Groups 3 5:&1 1.8 R
Within'Groups 32 659 0.21
Total 35 12.00
B. Initial Controls and Regimen II
FSource daf | ss ms B
Between Groups 3 2f52 0.6l 217
Within Groups 30 10.21 0.34
| To;tal 33 12.73
Ce. 'Hegimen I
Source arf 85 ms |3
Between Groups 2 3Q0u 1.52 8. 373
Within Groups 2& lie 36 0.18
Total 26 7.40
Do Hegimen 1T
Source af Ss ms 3
Between Groups 2 0.97 0.49 3.7 .
Within Groups 22 T +99 0.36
Total 2l 8.96
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TABLE 15, cont.

E. 1L4L2 and 13L212L

SéurCe ) o df ss ms I
Between Grdups o 1 OfSO 0.50 3427
Within Groups 16 2;&& 0.15
Total 17 2.9l

¥. 14LL and 13L~-10L
Soufge ' df S8 ms K
‘Between,GPoups‘_ 1 ‘0.80> 0.80 277
Within Groups 18 5.20 0.29

" Total | 19 6.00

Go 14L6 and 13L-8L
Source . | df’ ss ms iy
e tween Groups 1 0.72 0.72 1.84
Within Groups 12 l.71 0.39
'_L‘o.ta.'L 1 3 5.43

#Significant 0.05 level of confidence
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TABLE 16.

Results of Duncan's new multiple range test for the mean
number of yolked follicles for Anolis carolinensis.
Means underscored by the same line do not differ sig-
nificantly at the 0.05 level of confidence.

A. Initial Controls and Kegimen I

Groups - AUL6 , AUL2 Jnan ic

Mean v' . 0038 0.89 1.20 1.“,):!.

R, Regimen I

Groups L6 11,2 LInan

Me an 0.38 0.89 1.20

#See Legend, Table 1.
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 TABLE 17.

Analyses of variance of the mean diameter of the largest

volked follicle for Anolis carolinensis.

A.‘

Iniﬁial Controls ahd Regimen i'
Séurqe daf 88 ms F
3etween Groups 3 éu.OS 31.35 6 .98
Within Groups 32 13.75 Lels9
Total 35 237.80

Be Initial Controls and Hegimen II
Source qr :ss ms F
Heiween Grdups 3 37.97 12.66 1.9
Within Groups 30 199.10 6.3
Total 33 217.07

C. FRegimen I
Source af S8 ms F
Retween Groups 2 6lL.16 32.08 SeTls
Within Groups 2 13.92 5.59
Total 26 198.28

D. iRegimen II
Source: ar Ss ms B
Between Groups 2 19.58 9.79 1.1,
Within Groups 22 189.47 8.61
Total 2l 209.05
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TABLE 17, cont.

Fe ALL2 and 13L-17L-

Source . _ arf . 88 ms I
'Betﬁgén Qroups "1 , A 5.0l 5.0l 1.55
Wi;chiyn Gr'oupsv 16 51 ;89 3.2
Total ' | 17 56.93
F. A4LL4 and 13L=-10L
Source df Ss ms B!
Between Groups 1 23.89 23.89 3.13
Within Groups 18 137.29 763
'"ﬁbtal 19 161.18
G.  4L6 and 13L-8L
Source ' Qf ss ms i
Betweeh Groups 1 33.77 33.77 3.01
Within Grouﬁs 12 1342 11.°20

Total ) 13 168.19

#Significant 0.05 level of confidence



TABLE 18.
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Results of Duncan's new multiple range test for the mean
“diameter of the largest yolked follicle for Anolis car-

olinensis., Means underscored by the same line do not
differ significantly at the 0.05 level of confidence.

A. Initial Controls and Regimen I

Groupst 1416 1412 Lnen IC

Mean 1,96 o ly? 5.73 6.28
3o Hegimen I

Groupst ' 1416 _iLe ynen

Mean ‘.1.96 L2 5.73

#See Legend, Table 1.
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TABLE 19.

Analyses of variance of the mean number of atretic follicles
for Anolis carollnen51s.

A, Initiél Controls and Regimen I
. sourcé- :‘ | df 58  ms o
Between Groups 3 10.71- 3.57 3. 86
: Within Groups 32 29.60 0.93 |
Total 35 40.31
B, Initial Controlé and Regimen 11
Source drf 8s ms P
Between Groups 3 9.41 3.1 5.63%
Within Groups 30 16,71‘ 0.56
Total 33 26.1é
C. Regimen 1
Source df‘ ss ms ¥
Beﬁween Groups 2 2.92 1.46 1.38
Within Groups 2l 25.38 1.06
Total 26 28.30
De Regimen T1
Source dr 8s ms B
Retween Groups 2 0.06 0.06 0.25
Within Groups 22 12.49 0.57

Total

2y 7

16.2)
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TABLE 19, cont.

E. L2 and 13L-12L
‘Séurce ar SS ms )
Between Groups ’%1 0.06 0.06 0.25
Within Groups 16 3.56 0.22
Total 17 3.62
F. A4LL and 13L-10L
Source df ss ms I3
Between Groups. 1 0.20 0.20 0.16
Within Groups 18 22.60 1.26
" Total 19 22.80
G. 1mbemd11;&
Source daf sSs ms F
Betqeen Groups 1 0.01 0.01 0.01
“Within Groups 12 11.71 0.98
Total 13 11.72

#8ignificant 0.05 level of confidence
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TABLE 20.

itesults of Duncan's new rmltiple range test for the mean
number of atretic follicles for Anolis carolinensis.
Means underscored by the same line do not differ signifi-
cantly at the 0.05 level of confidence.

A. Initial Controls and Kegimen I

Groups IC 14L2 nan 1416

Mean - 0.56 1.33 1.50 2.13

B, Iﬁitial Controls and Regimen IT

Groupst IC 13L-12L 13L-10L 1 3L~8L

Mean 0.56 1.22 1.30 2.7

- #See Legend, Table 1.
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TABLE 21.

Analyses of variance of the mean number of follicle scars
for Anolis carolinensis,

Ae iﬁitial Contréls‘and Regimen I
Source ‘df ss ms I3
Between Groups 3 23l1.93 78. 31 6.961%
IWithin Groups_ 32 359.82 11.24
rotal B 59475

‘B. Initial Céntrols and Kegimen II
Source df Ss ms B
Between Groups 3 158.06 52.69 3475
Within Groups 30 LL21.39 14.OSV
Total 33 529.75

Co Regimen 1
Sourcé .df ss ms F
Between Groups 2 56.03 28.02 3401
Within Groups 2l 223,60 9.32
Total 26 279.63

D. Hegimen TI
Source df S8 ms 13
Between Groﬁps 2 6l,.28 32.14 2.48
Within Groups 22 285.16 12.96
Total 2l 379.44
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TABLE 21, cont.

E. 14L2 and 13L-12L

I_'l

Squrce dr ss ms
Between Groﬁps 1 2,72 .72 0.33
Within Groups 16 132.22  8.26
: Tptél 17 134.94
F. 14L4 and 13L;10L
Source df 58 ms K
BRetween Groups 1 80.00 80.00 64203
Within Groups 18 232.20 12.90
" Total 19 312.20
G. 14L6 and 13L-8L
Source df ss ms I
Between Groups 1 0.02 0.02 0.002
Wiﬁhin Groups 12 ihh.}} 12.30
Total 13 14y 145

#Significant 0.05 level of confidence
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TABLE 22.

Results of Duncan's new multiple range test for the mean
number of follicle scars for Anolis carolinensis. Means
underscored by the same line do not differ significantly
at the 0.05 level of confidence.

A. Initial Controls and Kegimen I

Groups - I¢ 14L2 Lnan 1416

Mean 11.56 1 .67 17.70 17.75

Re Initial Controls and Hegimen II

"Groupst Ic 13L-10L 13L-12L 1 3L-8L

Mean 11.56 13.70 15.4); 17.83

#See Legend, Table 1.






rigure 1.

A comparison of the body weight changes

in Anolis carolinensis subjected to a

constant or decreasing photoperiod.
Regimen I+: solid circles

Hegimen 114: open circles

#See Legend, Table 1.

Legend~ The followingvsampling regimen
was used for all parameters
examined. :

2 weeks=14L2 and 13L=-12L were killed
Iy weeks-14Ll and 13L-10L were killed.
6 weeks~14L6 and 13L~8L were killed
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Figure 3.

A comparison of the ovary weight changes
(Regimen Is#: so0lid circles, solid line
and kegimen 11#:  open circles, solid
line) and oviduct weightichanges (keg=
imen [%: solid squares; broken line
and iiegimen 1I4#: open squares, broken

line) in Anolis carolinensis subjected

to a constant or decreasing photoperiod.

For sampling regimen see Legend Fig., 1.

#See Legend, Table 1.
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Figure i« A comparison of the number of previtello-
genic fbllicles (Regimen‘l*: solid cir=-
cleé, solid line and Kegimen IIs: open
circles, s0lid line) and the diameter
of the largest previtellogenic follicle
(tegimen T#: solid squares, broken line

and iegimen II*: open squares, broken

line) in Anolis carolinensis subjected
to a constant or decreasing‘photoperiod.
For sampling regimen see Legend, Fig. 1.

#See Legend, Table 1.



1

(SAM) swiy

80

“Mean no, of follicles

Mean diameter ‘mm) of follicles

oel

ovi

oSt

091



figure 5. A comparison of the percentage of Anolis

carolinensis subjected to a constant

or decreasing photoperiod that had
yolked foiliclés.

“itegimen I4: solid circles

Hegimen II%: open circles

For sampling regimen see Legend Fig. 1.

#See Legend, Table 1.
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Pigure 6.

A comparison of the number of yolked
follicles (itegimen [: solid circles,
solid 1line and megimen IIs=: open cir=-
cles, solid line) and the diameter of
the largest yolked follicle (hegimen
Tae solid squares, broken line and

Hegimen 1I%: open squares, broken

line) in Anolis carolinensis subjected
to a constant or decreasing photopefiod.
For sampling regimen see Legend, Fig. 1.

#See Legend, Table 1.
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Figure 7.

A comparison of the number of atretic
follicles (Hegimen I: solid circles,
solid line and Regimen II%: open cir=-
cles, solid line) and follicle scars
(tegimen Is: solid Squareé, broken line
and Regimen [Is+: open squares, broken .

line) in Anolis carolinensis subjected

to a constant or decreasing photoperiod.
For sampling regimen see Legend, Figo 1.

#See Legend, Table 1.



(s>|~\) awi]

86

" Mean no. of atretic follicles

wn — — N
o o |l o
o o o

Mean no. of follicle scars



87

VITA

Jéhn Dickens Pinch wés born on Qctobef 13, 1948
in Richmond, Virginia.‘ He atteﬁdéd J. R. Tucker
High School in Richmond and gradugted in 1967. He
then attended the University of kichmond receiving
his Bachelor of Scieﬁce Degree in Biology in June,
1971. He served for three years in the United Stafes
Army as an Intelligence Agent and was stationed at the
Pehtagon in Washington, D. C. ﬁhile in the Army he
attended Géorge Washington University for thrée semesters,
Upon discharge from the Army in June, 197&, he began
graduate work at the University of Richmond and received
his'Masters Degree in August, 1976. He.was initiated
into Héta Beta Beta_Honorary Biological Society in
October, 1974. He will attend the School of Dentistry

of Virginia Commonwealth University upon graduation.



	University of Richmond
	UR Scholarship Repository
	8-1976

	The effect of photoperiod on the regressive phase of the ovarian cycle of the lizard, Anolis carolinensis.
	John Dickens Pinch
	Recommended Citation


	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93

