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Abstract — The aims of this study were to examine the effect of melatonin treatment on (1) the
quantity of wool production and fibre quality traits, (2) feed consumption and body weight and
(3) hair follicle activity in the German angora rabbits. The study involved 106 male and female
angora rabbits (raised under natural photoperiod), between the initial ages of 200-210 days. Half of
the stock was treated with melatonin (36 mg per rabbit) either in May prior to the summer solstice,
or in July subsequent to the solstice. Other animals served as untreated controls. In May two meth-
ods of wool harvesting: defleecing or shearing, were tested, while in July two different intervals
between wool harvests, 98 and 80 days, were compared. Skin samples were taken from May on-
wards six times during the experimental period. Melatonin treatment increased significantly total
wool production (by 17.79 < 0.01), weight of first grade wool (by 14.1%< 0.01), fibre length

(by 5.6%,P < 0.001), wool production per day (by 17.39%x 0.01) and per kg of live weight (by
14.6%,P < 0.05). The melatonin treatment also led to a significant increase in feed consumption and
body weight during the first weeks following melatonin treatment. Melatonin treatment did not exert
any significant effect on the content of the different fibre types, or on bristle dimensions (area and diam-
eter), but resulted in a 32% € 0.001) increase in the number of active follicles (lateral primaries and
secondaries) per hair follicle group. The date of treatment had a significant influence on the quantity
of first grade wool with higher production observed only when animals are treated in July. The treat-
ment proved to be more effective in the defleeced rabbits than in the shorn ones.

melatonin / angora rabbit / wool production / fibre characteristic/ hair follicle activity
Résumé— Effets de la mélatonine sur la production de laine et le cycle d'activité des follicules

pileux chez le lapin angoraCette étude avait pour but d’examiner les effets de la mélatonine (1) sur
la morphologie des fibres et la production pondérale de laine, (2) sur le poids vif et I'ingestion de
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nourriture et (3) sur le cycle d’activité des follicules pileux chez le lapin angora allemand. L'étude a
porté sur 106 lapins angora, males et femelles, &gés de 200 a 210 jours au début de I'expérience et éle-
vés sous photopériode naturelle. La moitié d’entre eux a regu un traitement a la mélatonine (36 mg
par lapin), un premier groupe au mois de mai, avant le solstice d'été, un autre groupe en juillet,
apres le solstice. Les animaux non traités ont servi de témoins. En mai, deux méthodes de récolte de
la toison ont été pratiquées : I'épilation et la tonte ; alors qu’en juillet, deux intervalles entre récoltes :
80 et 98 jours ont été comparés. Six échantillons de peau par animal ont été prélevés a partir de mai,
durant toute la période expérimentale. Le traitement a la mélatonine a augmenté significativement la
production totale de laine (+17,7 %< 0,01), le poids de la laine d€ dualité (+14,1 %P < 0,01),

la longueur des fibres (+5,6 ®< 0,001), la production de laine par jour (+7,3P4; 0,01) et par

kg de poids vif (+14,6 %4 < 0,05). Le traitement a la mélatonine a également provoqué un accrois-
sement significatif de la consommation d’aliment et du poids vif, durant les premieres semaines du
traitement. En revanche, aucun effet significatif n'a été observé sur les dimensions des « jarres »
(surface et diamétre). Le traitement a augmenté de 32<90(001) le nombre de follicules pileux
(primaires latéraux et secondaires) en activité par groupe folliculaire. La période de traitement a eu
un effet significatif P < 0,001) sur la quantité de laine de premiére classe, ainsi la production des ani-
maux traités au mois de juillet a été plus élevée. Le traitement a été plus efficace chez les lapins
épilés que chez les animaux tondus.

mélatonine / lapins angora / production de poils / caractéristiques des fibres / activité des
follicules pileux

1. INTRODUCTION the photoperiodism is the main regulating
factor acting on fibre growth and moulting
periods [3-5, 9]. The pineal gland via mela-
tonin secretion and the pituitary gland via
prolactin secretion play a role in the neu-
roendocrine control of hair follicle cycle by
photoperiodism. Melatonin secretion is
higher in dark (short day) period and lower
in light (long day) period. However, the

In temperate climates the wool produc-
tion of angora rabbits fluctuates with the
seasons, summer production levels bein
found to be the lowest [1,13, 14, 17, 18] ir
both French and German strains and irre
spective of the method used for wool har
vesting, as French rabbits are defieeced ' mechanism of the hormonal regulation of
while German ones are shorn [18]. The

. g the hair follicle cycle is not yet known sat-
weight of wool produced is influenced by js¢a 61y (5 8]. Furthermore the feeding

the number of fibres, their length and thei ; P
diameter [14]. The number of growing fibresl[z\]/_el has influence on wool and hair follicles

per hair follicle group is determined by the ) o )

season, through the photoperiod [18] and No information is a\{allable about mela-
has been shown that the ratio of inactivdonin treatment effects in the German angora
hair follicles is 12% in spring and 28 to 309abbit, in which wool is usually harvested
in summer [13]. In summer the adverseby shearing.

effects of both long day length and hot con  The objective of this experiment was to
ditions are simultaneously present. In theexamine the effect of melatonin treatment
defleeced angora does of the French straon (1) the quantity of wool produced, fibre
the decrease in wool production during sumlength and fibre characters, (2) feed con-
mer can be prevented by means of melesumption and body weight and (3) the num-
tonin treatment [2, 15]. The endocrine conber of hair follicles (lateral primaries and
trol of seasonal changes in body weightsecondaries) per follicle group and hair fol-
feed intake and hair follicle cycle is com-licle activity in the German angora rabbit,
plex, but several studies have shown thewith particular regard to the method used
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for harvesting the wool, the date of mela-and 13 of May), or in summer (on 5, 18 and
tonin administration, the sex of the animal24 of July), and a control group (C) with no
and the interval between two harvests. treatment. Melatonin was administered by

means of Regulin subcutaneous implant,

containing 18 mg melatonin (Hoechst UK
2. MATERIALS AND METHODS Ltd., catalogue No. 0086/4176). Average
body weight and weight of the wool at the
previous shearing or defleecing were simi-

lar in each group. In the experimental group
A total of 106 German type angora rab+reated with melatonin in May two meth-

bits of 200-210 days of age (after the thirgyys for harvesting the wool, shearing and
shearing or defleecing) at the beginning ofjefleecing, were used. The interval between
the experiment were used in the study. Thgyg harvests was generally 98 days, except

windows, according to a natural photopeyp interval of 80 days.

riod (46 40’ N), in individual flat-deck

cages. There was no climate control in the

rabbit house, ventilation being provided naty 3 Measurement of fibre traits

urally, through windows covered with

mosquito net, from spring to autumn. In _ ) )
winter the building was heated by means of 1hroughout the experimental period hair
warm air flow. The temperature sometime4€ngth was measured every 10 days on three
rose above 25C in summer, but remained !0cations on the body: (1) the backbone, in
between approximately 13 and *I5in win- th_e hind quarters region, (2) on the right
ter. The animals were fed ad libitum withthigh, and (3) on the right shoulder blade at
pelleted feed (CP: 17.1, CF: 13.2 DE five points. When animals were defleeced,
10.3 MJkg™), and hay Was given once athe rabbits were fed prior to defleecing with
week to prevent trichobezoar. The animal&2g0dendron-R mix (Trade Mark, Proval

were weighed and feed consumption wasSA Pari:_s, France). At harvest the ere_ces
recorded at weekly intervals. were weighed and graded on the basis of

fibre length; those graded as first class had
fibres over 60 mm in length and were clean.
2.2. Experimental procedure At the end of the experiment (on day 98)
fleece samples (1 éharea) were taken from
The animals were assigned into twothe back region of the hip of each animal.
groups at random (Tab. I): one group treatedhen fibre cross sections of pn thick-
with melatonin (M: 36 mg per animal) eitherness suitable for microscope examination
in spring before the summer solstice (on §14] were made with on ITF-Fibrotome

2.1. Animals and housing

Table I. Experimental design and number of males (m) and females (f) in each treatment group.

Date of treatment  Interval Melatonin treated group Control group
between
harvests Shearing  Defleecing Shearing  Defleecing
May 98 days 10m+10f 8f 10m+10f 8f
July 98 days 15m+5f 15m+5f

80 days 5m 5m
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(Instrument SA). The microscope imageanagen, telogen and total hairs per group.
analysis and evaluation of the different haifThe following fixed effect model of vari-
types (tylotriches, bristles and awns) wasnce analysis was used:

performed by means of a specific procedurg =1+ MELT. + HM;
developed with the Visilog (1988) vision KM =70\ 2 2 g ) J-|—k +
I
software [20]. +1T,, 057+ b(Bwo-Bw) + g
o _ where: Y., is the nth observation on the
2.4. Skin histological ith experimental group, the jth method of
examination/procedures fleece harvest, the ijth melatonirharvest-

ing method interaction, the kth treatment

Skin samples (33 mfrarea) were taken period, the Ith sex, the mth interval between
at the beginning of the experiment, and subharvest within treatment periogthe over-
sequently after 2, 4, 8, 12 and 14 weeks, frorall mean; MELTthe treatment effect (i = 2,
the dorsal region of the pelvis, in 16 defleeceéhelatonin or controf)HM. the harvesting
females, 10 shorn females and 10 shormethod effect (j = 2, defleecing or shear-
males. The skin sampling procedure bying); MELT x HM, the melatonin treatment
biopsy was performed with local anaestheticc harvesting method interaction; The
(by the use of Lidocain spray) and use ofreatment time effect (k = 2, spring or sum-
disinfectant thereafter (with aluminium- mer); S, the sex effect (I = 2, male or
spray). Skin samples were stored in 10%emale) IT ., the effect of the interval
formalin solution, then in Bouin solution between two harvests within the treatment
for the 24 hours immediately prior to pro-period (m = 2, 98 or 80 days) a linear
cessing. Sectioning of skin samples g7  regression coefficient for body weight (taken
thickness was performed by means of parafnto account only for total and first class
fin sections with Mikrotom apparatus at thewool production, wool production per day
level of the sebaceous gland. The ROANind feed intakeBwo the individual body
procedure [14] was used for the staining ofveight at beginning of experimer@w the
the sections. The histological evaluationpverall mean body weight at beginning of
procedure was performed with a light micro-experiment a”dijﬁmn the random error. The
scope by counting 10-20 hair follicle groupsvariable effects used for studying fibre qual-
per sample and determining the followingity traits and hair follicle cycle were MELT,
parameters: (1) the number of hair folliclesHM, MELT x HM and S. Statistical signif-
in anagen and telogen phases (lateral pricance for each effect, including the signif-
maries and secondaries) in the central hajeance of the linear regression coefficients,
follicle group; (2) the proportion of growing was tested by means of F test. Significance
fibres per follicle group in relation to the analysis of the falling out rate recorded in the
total number of hair fibres in the follicle course of the experiment was performed by
group [1, 15, 18]. X2-test.

2.5. Statistical procedures 3. RESULTS

The data were analysed by means of the.1. Feed intake, feed conversion
SAS GLM procedure [16]. The following and body weight
variables were studied: total fleece weight,
weight of 1st class wool, quantity of wool Feed consumption was significantly higher
produced per day and per kg of body weightpy about 22-30%H < 0.01 orP < 0.05) in
average daily feed intake, body weight, haimelatonin-treated group than in the control
length, the ratio of anagen and the number @froup from the 2nd to the 9th week (Fig. 1),
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190 - l

Figure 1. Feed con-
sumption of melatonin-
treated @) and control
(O) angora rabbits.
Arrow indicates the
time of melatonin treat-
ment and vertical bars
the standard error of
mean; polynomial
trendlines are fit to the
mean data; P < 0.05,
** P<0.01.

Feed intake, g/day

by 15-42% P < 0.001 0P < 0.01) in sum- in melatonin-treated rabbits (Fig. 2) and was
mer-treated group than in those treated isignificantly higher by 4—-6%HR< 0.01 or
spring from the 5th week after wool har-P < 0.05) than in controls from the 4th week.
vest, and by 22-42%°(< 0.01-0.05) in the The time of melatonin administration influ-
defleeced rabbits than in the shorn grougnced body weight mainly in the final phase
from the 8th to the 14th week. Feed intakef the experimental period. The female
was still increasing from the 11th to the 14thrabbits were heavier than males by 10%
week in defleeced rabbits while it was(P < 0.001).

already decreased in the other group during No significant differencex?= 72.86

the summer period. . df = 67,P = 0.291,n = 106) in falling out
The average feed conversion (kg pelletate (culling because of sickness and mor-

per kg wool) was 66 kg during the experi-tality) could be ascribed to the effect of the
mental period. It was significantly better intreatment.

melatonin-treated group than in control one

(63.2 vs. 69.4 kgL, P < 0.01), and in the

sheared group than in defleeced animals.2. Wool production
(67.0 vs. 65.9 kgL, P < 0.05).

Body weight was influenced by mela- Exogenous melatonin administration
tonin-treatment. It increased at a faster ratexerted a considerable effect on the quantity

14

i)
(2]
!

Figure 2. Body weight
of melatonin-treate &)

and control ©) angora
rabbits. Arrow indicates
the time of melatonin
treatment and vertical 32
bars the standard error '
of mean; polynomial

trendlines are fit to the
mean data; P < 0.05, 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

** P<0.01. Weeks

w
(=)}
L

Body weight, kg
w
>
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of wool produced (Tab. Il). Total fleece 3.3. Fibre length and fibre

weight as well as weight of first grade wool, characteristics

and quantity of wool produced per day and

per kg of live weight were 14 to 18% higher  \elatonin treatment always led to a sig-
(P <0.01 orP < 0.05) in the melatonin njficant increase in fibre length (Tab. IlI).
treated group than in the controls. There wasarger differences in hair length were
a significant interaction between treatmenbbserved among the defleeced rabbits than
and harvesting method on wool productioramong those shorn (by 8.6% and 2.6%
per day. The treatment given proved morgespectively). Throughout the experimen-
effective in the defleeced rabbits than in thostal period wool was longer in shorn than in
shorn. The time of melatonin administrationdefleeced rabbits. However, the growth rate
exerted a significant influence on total fleecdn fibre length was higher in defleeced rab-
weight per animal kg of body weight, with abits than in shorn ones so the difference
higher production observed in rabbits treate@et"_"e?” the two groups decreased from the
in July (Tab. II). Wool production increased ?29iNning to the end of experimental period.
with the interval between two harvests. How—A 5|gtn|f|c da?rt] |nterat1ﬁt|(()jn bet;v?enhthe tre?t-
ever the daily wool production was bettermgr\]moac?I wasefcr)?ﬁ]do used for harvesting
(by 17%,P < 0.01) with a 80 days interval '

between harvests. There was no significant The melatonin treatment did not exert a
sex effect. significant effect on the ratio of the different

Table Il. Wool traits (estimates within effect) of melatonin-treated and control angora rabbits.

Trait Fleece weight (g)
total 1st class perday per kg Bw

Overall mean 188 100 1.95 58.7
RSD 27 27 0.28 9.0
Melatonin treatment effect ok ok ok ok

melatonin (n = 48) — control (n = 47) 46 28 0.47 13.5
Harvesting method effect ns ok ns ns

defleeced (n = 13) — shorn (n = 82) -5 74 —-0.05 -2.1
Melatoninx harvest method *x * *x *x

treated, defleeced (n = 6) (LSM value) 210a 182a 2.22a 64.6a

control, defleeced (n =7) 140b 133c 1.51b 43.8c

treated, shorn (n = 42) 192a 86b 2.04a 59.4a

control, shorn (n = 40) 169c 79b 1.81c 53.1b
Treatment time effect ok ns ns ok

spring (n = 48) —summer (n = 47) 23 -12 0.08 9.7
Sex effect ns ns ns ns

male (n = 56) — female (n = 39) -10 -4 -0.10 -0.1
Harvest interval within treatment time effect xxx * o Hokk

98 days (n = 86) — 80 days (n =9) 58 51 -0.28 17.6

RSD = residual standard deviation; n = number of animalsPrs0.05, *P < 0.05, ** P < 0.01,
*** P < (0,001; in melatonix harvest method interaction the differences between groups marked with different
letters (a-b-c) are significant.
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fibre types or on the cross-sectional arearea and diameter within the fleece com-
and diameter of the bristles (Tab. IV). Butpared to the control rabbits. The melatonin
the effect of wool harvesting method wasx harvest method interaction was signifi-
considerable. In defleeced angoras thereant only in the case of awns and no sex
were more bristles of larger cross-sectionagffect was observed.

Table Ill. Fibre length (estimates within effect) of melatonin-treated and control angora rabbits.

Trait Days from the beginning of treatment

10 20 30 40 50 60 70 80 90 98

Overall mean (in mm) 9.3 185 279 369 455 542 605 676 726 77.4
RSD 20 22 22 31 38 41 36 37 41 44
Melatonin treatment effect NS %%k dkk  dkkk kkk  kkk kkk kkk kkk i

melatonin — control 0.2 13 16 29 39 47 40 46 45 44
Harvesting method ef‘fect *kk  kkk *kk *kk *kk *kk  kkk *kk *kk *kk

defleeced — shorn -10.7 -13.0 -13.0 -13.5 -10.9 -99 -75 -93 -54 -52
Melatoninx harvest method ns ns ns NSkkk  *kk  *  kkk kk kkk
Treatment time effect Kk NS *kk  Hkk  kkk  Hkk NS  #x* NS  #x*

spring — summer -08 01 30 39 27 29 03 -29 00 10
Sex ef-fect *k%k *% *k%k *k%k *k%k *kk *k%k * *kk *k%k

male — female 0.7 04 -1 08 25 19 14 05 13 21
Harvest interval effect *ek ok NS % NS %k * %k - —

98 days — 80 days -3.3 -0.7 00 16 -07 38 -11 -56

Abbreviations: see Table Il.

Table IV. Number of bristles and awns per sample and cross-sectional area of bristle lock (esti-
mates within effect).

Trait Number of hairs of each type per sample Bristle

TYL BR TYL+BR Awns surfacgim? diameterm

Overall mean 1.0 26.7 33.8 20.6 1291 140
RSD 1.2 184 195 9.9 313 163
Melatonin treatment effect ns ns ns ns ns ns
M (n=25)-C (n=24) 0 -0.2 -05 -4.8 -72 -5
Harvesting method effect NS %% *kk ns *x *okk
defleeced (n=13)—shorn (n=36D.4 26.6 27.5 7.0 595 31
Melatoninx harvest method ns ns ns = ns ns
Sex effect ns ns ns ns ns ns
male (n =17) —female (n=32) -0.5 -2.27 -2.2 -2.3 -338 =17

TYL = tylotriches, BR = bristles, other abbreviations: see Table II.



Table V. Number of fibres per hair follicle group (estimates within effect) in melatonin-treated (M) and control (C) angora rabbits.

Time of sampling

Start 2nd week 4th week 8th week 12th week 14th week

A S A S A S A S A S A S

Number of fibres per hair follicle group

Overall mean
RSD

Melatonin treatment effect
M (n=15)-C (n = 15)

Harvesting method effect
defleeced — shorn

Melatoninx harvest method

Sex effect
male — female

254 296 271 288 328 355 320 350 317 367 312 390
111 108 113 114 119 133 112 120 118 129 119 120

ns NS  #*x* *k *kk *kk ok *kk *kk *kk *kk *kk

-2.7 0.7 37 3.4 8.8 9.5 78 109 105 104 84 109

*kk *kk *kk *k%k N S *kk *k%k *kk * *kk * *k%k

-294 -334 -173 -198 -93 -131 40 -83 45 -127 09 -87

* ns ns NS xx ns ns ns ns ns ns ns

* ns ns ns K%k * ns ns ns *% K%k *%
16.8 16.0 128 138 10.7 10.3 1.1 6.9 6.4 122 41 8.7

A = anagen fibres, S = total number of hair in anagen or telogen growth phase, start = beginning of experiment, oth@reblsexiaable II.

98

‘e 18 Mzsue ¢
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3.4. Hair follicle cycle gradually throughout the experiment, but a
small significant difference was still observed

The melatonin treatment was found toby the end of the experiment (Tab. V). The
exert a substantial effect on hair follicle cycleinteraction between treatment and wool har-
(Tab. V). In treated angora rabbits the numvesting method was not significant. By the
ber of follicles (lateral primaries and secon-end of the experimental period no differ-
daries) per hair follicle group was signifi- ence was found between the treated defleeced
cantly greater than in the control group fromand control shorn groups (Figs. 3a and 3b).
the 2nd week and the difference between the A significant sex effect was observed in
groups rose up to 329 & 0.01) by the 14th most cases in the second half of the experi-
week. mental period (Tab. V). At the end of the

The harvesting method influenced sig-6xperiment the number of fibres per
nificantly (P < 0.001) the number of fibres follicle group in the males surpassed that
per hair follicle group throughout the exper-récorded in the females by 24%< 0.01).
imental period (Figs. 3a and 3b). Total num- Due to the melatonin treatment hair fol-
ber of fibres per hair follicle group remainedlicle activity decreased faster in melatonin-
near constant in shorn animals while ittreated group, but the ratio of anagen hairs at
increase in defleeced animals. Thus the largiae end of the experiment were still high
difference was observed between shorn and both groups (M: 80, C: 849, < 0.05;
defleeced animals at the beginning decreasddb. V).

After shearing After defleecing
2 2
b=l =
2 g

g 5
(=1 =5
g )
£ g
g g
2 0 B * %k kkk seok sk L 23 § 0 sk ke dkk *Slk* *#:*

start 2 4 8 12 14 start 2 4 8 12 14
100 & = gr===al - g—°
2 < @

o °“ 90 | .-
£ f: 0
= = 30 -

g 2
E § 70

60 T T ! i ! 60 T T T T *?*
start 2 4 8 2 M start 2 4 8 12 14

Weeks Weeks

Figure 3. Number of hair fibres per hair follicle bundle in melatonin trea@yand control groups

(O) following hair growth pattern after shearing (a) or after defleecing (b). (above) Hair follicle
activity (proportion of hair follicles in the anagen phase) in melatonin tre@eaih@d control groups

(O) following hair growth pattern after shearing (c) or after defleecing (d). (below) Start = beginning
of the experiment in May; **P < 0.001.
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The wool harvesting method also influ-increased. Heavier animals parallelly with
enced hair follicle activity (Figs. 3c and 3d).larger body-surface can produce more fleece
In shorn rabbits, the ratio of growing hairsin accordance with other authors [7, 13].
decreased from 95% at the maximum of activSimilar observations have been made in fur
ity in the 4th week to 70% by the end of thebearing animals [11, 19] and corroborate
experimental period. No significant differ- information about the role of melatonin in
ence due to the treatment was observed in tleentrolling seasonal variations in feed intake
shorn groups with respect to the proportiorand body weight in both fur bearing ani-
of hair fibres in the process of growthmals [9] and angora rabbits [7].

(Fig. 3c). When rabbits were defleeced no hair With respect to the time of melatonin
follicles in the telogen phase were found in dminist t'p i e bef fter th
the control group, while in melatorireated administration, I.e. betore or after the sum-

rabbits 13% of hair follicles were in the Me" sol_stice, ho differences in total wool
telogen phase in the 14th week (Fig. 3d). production were observed, but larger quan-

tities of first grade wool were produced
when melatonin was given in July. Mela-
tonin treatment was efficient irrespective of
the method of wool harvesting, but seemed

Melatonin treatment. when administere o0 be more effective in defleeced rabbits
’ han in shorn ones, but the defleeced rab-

in the Ger_man angora.ra}bbn ground the SUNKits have a higher hair growth rate than the
mer solstice, was efficient in suppressingiy,,.,"snes. With respect to the composi-
the summer decrease in wool production "¢ the fleece and fibre dimensions, the
and resulted in a considerable improveme ethod of wool harvest exerted a consider-

in wool production traits. Total fieece We'ghtably more substantial effect on the ratio of
as well as weight of first grade wool, quan-,

titv of wool produced per dav and per k Ofthe different fibre types and dimensions of
1ty of wool proau P y PET K9 Olipe fibre (cross-sectional area and diame-
live weight and fibre length were higher in

the melatonin treated group than in the conter) than melatonin treatment or sex. In
' group defleeced rabbits a significantly higher bris-
trols. Due to melatonin treatment wool pro-,

C tle content was found than in shorn ones. In

—189 - . .
ggﬁtgfnr:r;?:iiat?f:sbzaltir;? /or 'i r?]r;drit:s gﬁg]case of defleecing a better conforming to
secondaries) per follicle rgu was foun atural hair cycle is observed as after fleece
P group emoving all fibres enter in anagen phase,

fuhile by shearing fibres have different phase

the hypothesis according to which the sea v The moulting being not in accor-
sonal period of increased day length leads g o \yith shearing, part of the bristles are
a decrease in wool production via decreasr— '

; ) . L : alling out. This observation is important
ing hair follicle activity [13]. These find- consi%ering the processing of anggra Wool

Ings are similar to previous observatlonsﬁ/ith regard to economic concerns, as bristly

made with French angora does [1, 15,5 ) is required for the manufacte of
treated with melatonin in spring. The mela-luxury products [10, 13]

tonin treatment administered during long
days exerted an effect opposite to the length

of daylight; therefore, the number of wool

fibres per follicle group increased in rela-ACKNOWLEDGEMENTS
tion to that recorded in the control group.
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