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The Effect of Photoperiod on Sexual
Development in Young Boars

Donald G. Levis production and sexual behavior in inches above the floor was 270 lux.
Andrew M. Paterson mature boars but the effect of photope- Temperature was maintained as close
Hugh G. Payné riod on pubertal development in young as possible to 738 in both rooms.

boars is less clear. In general, repro- Two light regimens were created
ductive performance of boars reared inby providing different light:dark ra-
Summary and Implications a constantlong-day of 15 hours of light tios in each room (Figure 1). At the
has not been different from boars rearedstart of the experiment, boars in both
The effects of photoperiod in stimu- on a constant short-day of 8 hours of rooms received 12 hours of light and
lating reproductive function in prepu- light. However, the effect of a step- 12 hours of dark (12L:12D) with lights
bertal boars was studied in 40 cross- wise light regimen that simulates a on at 6:00 a.m. and off at 6:00 p.m. In
bred boars. One group of boars was natural photoperiod over time on sexual the long-day (LD) regimen the light
exposed to a regimen where day lengthdevelopment and behavior has not beerphase was increased by 15 minutes per
was increased from 12 to 14.5 h/d studied in male pigs. In this experi- week for six weeks then by 10 minutes
(from 8 to 20 weeks of age) and thenment we examined the effect of two per week for a further six weeks to give
decreased from 14.5to 12 h/d (from 20 step-wise photoperiod regimens dur-a maximum light:dark ratio of
to 32 weeks of age); whereas, the othering rearing on the sexual and behav-14.5L:9.5D in the week of summer
group of boars was exposed to a regi- ioral development of young boars. solstice (longest day length). In the

men where day length was decreased short-day (SD) regimen the light phase
from 12 to 9.5 h/d and then increased Materials and Methods was decreased by 15 minutes per week
from 9.5 to 12 h/d. Exposing prepu- for six weeks then by 10 minutes per
bertal boars to a long photoperiod A controlled-environment build- week for a further six weeks to give a

inhibited the development of the testising with two similar rooms, each con- minimum light:dark ratio of 9.5L:14.5D

at 24 weeks of age. The inhibitory taining four pens was used in this in the week of the summer solstice.
effect of long days on testis develop-experiment at the Western Australian Afterwards, day length was increased
ment at 24 weeks of age was overcomdepartment of Agriculture Medina (short-day) or decreased (long-day) by
by decreasing the photoperiod. Short Research Center. Light in both rooms 10 minutes per week for six weeks and
days reduced the level of sexual be-was provided by eight fluorescenttubes 15 minutes per week for a further six
havior at 25 and 26 weeks of age. Theand the average light intensity 15.6 (Continued on next page)

inhibitory effects of short days on sexual
behavior was overcome by exposing

boars to a longer period. This study Long day
implies that young boars reared dur- 1l *

ing short days may need to be exposed Spring Summer Shortday
to a longer photoperiod before ex- Equinox Solstice
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The role of photoperiod on repro- i \\\ //’ * =Bled _
duction in the male pig has been largely ok So e S =Serial Bleeding
. . ~ - B = Sexual Behavior
ignored. Most males destined for breed- S’ B B
ing are reared in some kind of testing [« « + + + + + + SBB * *
facility, but the photoperiod regimen o U ' ' L ' L ' . ' . ' ' | '
employed in the rearing area is rarely, 8 10 12 14 16 18 20 22 24 26 28 30 32 34
if ever, considered. There is some evi- Age of boars during treatment, week
plenge to suggest t.hat long d"’_ly length IsFigure 1. Lightregimens and protocol for blood sampling and sexual behavior evaluations for long-
inhibitory to steroid synthesis, sperm and short-day treatments.
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weeks so that the light:dark ratio DMNP + (3x DMWP) +[5x (600 - TI) the LD boars the concentration of tes-
returned to 12L:12D at the end of the + 600)]. The boars were not given tosterone changed less dramatically
experiment. assistance with copulation. Estrous from 3.7 ng/mL at 24 weeks of age to
A total of 40 Large White x Lan- gilts were prepared by priming pre- 5.7 ng/mL and 6.9 ng/mL at 28 and 30
drace boars were reared together frompubertal gilts about 170 to 190 days weeks of age. Testosterone concentra
weaning under natural daylight until of age with 1.2 mg of estradiol ben- tion differed (P < .05) between treat-
transfer to the controlled environment zoate four to five days before the ments at 30 weeks of age.
rooms at an average age and weight ofbbehavior testing of boars. Testis volume was larger in SD
56 + 5 days and 43.3 .7 Ib, respec- The testicles were collected at than LD boars at 24 weeks of age
tively. There were four pens per room slaughter to estimate daily sperm pro- (Table 1). At 33 weeks of age the SD
with five boars per pen. The experi- duction. The right epididymis and tes- boars had numerically but not statisti-
ment started when natural light:dark tis were separated and weighed. Threecally greater average values than LD
ratio was 12L:12D (spring equinox). samples of one gram each from theboars for testes weight, sperm per gram
The boars were weighed and blood proximal, mid, and distal regions of of testis, and total sperm per testis.
sampled every two weeks from eight the testis were used to determine daily =~ The sexual behavior traits of boars
until 24 weeks of age. At 24 weeks of sperm production. The three grams of at weeks 25 and 26 of age are illus-
age three boars from each pen weretissue were homogenized andthe numbetrated in Table 2. Boars kept in the
removed from the controlled-environ- of homogenization resistant sperm long-day photoperiod regimen mounted
ment rooms. The boars were removednuclei was counted in duplicate for more (P<.02) times than did boars kept
to: (1) preventdamage to the indwelling each sample with a hemacytometer. in the short-day photoperiod. The LD

catheters that were surgically inserted boars also tended (P < .07) to spend a
into the jugular vein of two boars in Results and Discussion greater sum of time courting gilts
each pen, (2) prevent physical interac- and being mounted on gilts than SD

tion between boars in a pen on the day = Average daily gain and average boars, thus LD boars tended (P < .06)
sexual behavior was evaluated, and (3)concentration of testosterone from 8 toto have higher SBI scores than SD
to avoid overcrowding during the re- 24 weeks of age were not different boars. Although SD boars tended to
maining weeks of the experiment. between the two photoperiod regimenshave larger testis and a greater concen-
During the time when the cath- (average daily gain: LD, 1.85 Ib/d and tration of testosterone, we speculate
eters were inserted in the eight boars,SD, 1.98 Ib/d; average testosteronethat the higher level of sexual activity
the size of testicles was measuredconcentration: LD, 3.9 ng/mL and SD, in LD boars is due to their having more
using calipers. Total testicular vol- 4.4 ng/mL). The following results are daylight hours to mount, ride and
ume was estimated from the formula only for the 16 boars that remained in interact with each other. It was noted
for a right ellipsoid (4/3th 2, where the controlled-environment rooms un- that when the lights went off, the SD
= 3.14, h = height, ant® = radius til 33 weeks of age. The average con-boars soon laid down to sleep.
squared). centration of testosterone in SD boars The main reasons why the boars
Boars were evaluated for sexual increased (P < .01) from 3.3 ng/mL at did not copulate during the mating
behavior at 6 and 7.5 months of age.24 weeks of age to 8.1 and 12.7 ng/mLtests at 25 and 26 weeks of age were
During the 10-min (600 seconds) sexual at 28 and 30 weeks of age; whereas, in (Continued on next page)
behavior tests when the boar had direct
contact with an estrous gilt, the fol-
lowing sexual behavior traits were re-
corded to the nearest second: nosing

Table 1. Comparison of testicular characteristics of boars reared in either a long- or short-day
photoperiod regimen (meant SE)

head area of gilt (DNH), nosing side aTreatmem .

and flank area of gilt (DNS), nosing em Long day Shortday ¥

ano-genital area of gilt (DAG), time to Age atmeasurement, wk 24 24

first mount (TFM), time to first exten- _'F‘gét‘i’ésgﬁ:;e b BW 5 58 . 24 o1
sion of penis, duration of mounts with- Age at slaughter, wk 33 33

out penis exposed (DMNP), duration  No. of boars 8 8

of mounts with penis exposed (DMWP),  Bodywt, Ib 368+ 4.6 365+ 12.8

time to first intromission (TI), and _Egg:gm‘z‘wﬁg 51122%*57-30 513723351-30 ég
duration of copulation. Number of o 0 ieqic fo 115.24+ 6.1 13219 10.2 18
mounts and copulations were also re- 1ot spermitestis, 18 5.854+ .6 7.08+ .3 .08

corded. A sexual behavior index score aLong day = increasing from 12 h to 14.5 h day length from 8 to 20 wks of age then decreasing from 14.5 h
(SBI) was calculated for each boar by (5 12 h day length from 20 to 32 wks of age.

the following formula: SBI = (600 - BShort day = decreasing from 12 to 9.5 h day length from 8 to 20 wks of age then increasing from 9.5 to 12

TFM) + DNH + DAG + (2 x DNS) + h day length from 20 to 32 wks of age.
‘p= probability of difference between light regimens.
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Table 2. Comparison of sexual behavior traits of boars reared in either a long- or short-da
photoperiod regimen (eight boars per treatment)

Sexual behavior test Probability
Item 1 2 3 4 LDvsSB Time
Age at evaluation, wk 25 25 26 26
Sum of all time spent courting and mounted, sec
Long-day boars 154.4  219.3 193.5 194.4 .07 .20
Short-day boars 92.9 121.6 89.5 128.3
Number of mounts
Long-day boars 3.9 7.5 5.6 6.3 .02 .07
Short-day boars 5 .9 .6 1.3
SBIscor8
Long-day boars 74 1.16 1.19 1.12 .06 .04
Short-day boars .32 .52 .37 .57
Proportion of tests with a copulation
Long-day boars 0 0 0 0

(37.5f (62.5)  (62.5)  (62.5)
Short-day boars 0 0 0 0
(12.5) (12.5) (12.5 (25.0)

;LD = long day and SD = short day.
Sexual behavior index (see text for details).
Proportion of boars mounting.

Table 3. Comparison of sexual behavior traits of boars reared in either a long- or short-da
photoperiod regimen (eight boars per treatment)

Sexual behavior test Probability
ltem 1 2 3 4 LDvsSB Time
Age at evaluation, wk 32 32 33 33
Sum of all time spent courting and mounted, sec
Long-day boars 170.0 170.1 290.9 341.9 72 .01
Short-day boars 147.4 196.9 274.9 272.1

No. of mounts
Long-day boars 5.4 4.4 7.8 2.8 .45 21
Short-day boars 2.0 3.3 4.4 4.7

SBl scor
Long-day boars 1.00 .82 2.29 2.45 .29 .02
Short-day boars .75 1.31 1.23 1.10

Proportion of tests with a copulation
Long-day boars 0 0 25.0 375
Short-day boars 0 0 125 0

4D= long day and SD = short day.
Sexual behavior index (see text for details).
CCopulation rate was greater (P < .05) for LD boars at the fourth evaluation.

that SD boars expressed a very low(Table 3). There was no difference
level of mounting behavior and LD 32 and 33 weeks in the sum of all tir
boars lacked mating dexterity. Since spent courting and mounted, numk
the LD boars did mount the rear of the of mounts, or sexual behavior inds
gilt for an average of 59.6+ 11.9 score. There was no difference in t
seconds, they probably would have matedoroportion of tests with a copulatic
if given assistance with copulation. It between SD and LD boars during sex
is not uncommon to see young, inexpe-behavior tests 1, 2, or 3. However, L
rienced boars have difficulty with in- boars copulated more (P<.05) tim
tromission. The average duration of during the fourth evaluation.
time the two SD boars were mounted
on the rear of the g”t was 791636.7 1Donald G. Levis is a Professor and Extens
seconds. Swine Specialist, Department of Animal Scien
The detrimental effects of short Lincoln, NE; Andrew M. Paterson is a Seni
days on sexual behavior at 25 and 265¢ientistand Hugh G. Payne is a Senior Rese
Technologist with the Western Australie
weeks of age were not observed when

Department of Agriculture, South Perth, Westt
the boars were 32 and 33 weeks of ageaustralia. Research was conducted in Australiz
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