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By Lorne tharLes Seíer

Forty-five roa1e, Sapphire kits rvere al.3-otted. to three treatnrenà groupse

After a two week adjusfuient period the kits v¡ere started on testo The

oo:rtrol ratio¡a Ìpas a sta,u.dard grow:ing ratio¡¡ composed of horse roeaå 101,

ehíeke¡r by*prod.uets Ií/"u rav¿ eereaa 25/* anù fxaøen fish 50%" The pu'oteia

su-betituteÊ were herring meaå acÀd- soybeesr nea.l. whieh replaeed, the fxozen

fish o& ale equívaleat dry matter basís*

Average fineå weigtrts in kiJ"ogra:ns taken on Novenber ?th were 1"?B*

1"87s 3-.92 kg, for the soybea.a mea.l[-e berrång meale and eo¿rtrol àreafuent

respectivel¿ru [he differenees in finat weights were ::ot statístically

signifiea:rto The teså períod. rvas divídecl into three stagesg (1) ggovr:.iÐe

before furríng (August lst to 29th) t (2) growing and furrj-ng (AugusÈ SOth

to October 3?th) i aad (3) mai¡it€n"a;nce (October l?th to Sovember ?th) , fhe

growbh. rates for these three periods i-n grarns per day yreres for ihe control

treat¿oent L5"2 (Ferj-od T) e 6"1 (Period II) e 0*8 (peråoA ffÏ); herri-ng treat-

r¿ent 18"0 (Feniod l) I 6"7 (Period. IT) e -2.6 (Period. ITI) 9 soybeaa trea*ment

11"8 (Perioå ï)s 7"8 (Period TTls -0-7 (Berio¿ IIT),

Ðigestíbil.ity trials wêre carried out durj¡rg each period" Ðry rnatter

and enprgr digestibility were signífieanttry hÍgher (p ( .OS) for the herring

aad eontrol treated kits vrhen eompared to the soybea^n mea-L treated. hits"

fhere tras no sigtri-fica^nt d.ifferencu (B ) "05) in nitrogen balanae aÐong

treatments,

Skiæ biopsíes v¡ere taken at pelting time to conapare fur density,

,{verage fur densities expressed as hair per pore r¿ere 19'6þ 20"6s and. f.9"5

for the soybea:ru herring, and oontrol treated kitsu respectívelyø
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gIü mlFEcT 0F FROTE]ï QUÁLrry ArüD gUAlflrrTY 0N HA]A cRoWTri IN THE RAg

Såxty ma.Le wea¡3ång al.bj-no ratæu approsìmately 3 øeeke of age were

all.otted to sis Èneatment groupsø A I x * faetoría} eqeråment vldth three

qua-lities of proteins eS€ albr.rmenu easei-n supplernentecl wåth nethiorri-ae anå

easein unsuppJ.emented, a¡rd. two Level-s of proteå* 20 per cent a¡rd 10 per eent,

rsas j-&ítíated* The 20 per cent egg treaturent was d-isc"arded due to egg white

injury and the experiment was thea anelysed as a rand,om d.esign" fire hair os

the rats was shaved. from their baeks so that the hair eyeLes could be

ehserç'eð" fhe rats were feå ed li.Þ¿tr¡gå and fead. eonsrmiption and body weåght

recorded, woekl-y.

Etre average length of tbe ha;ir eyele ia days wae sign:ifica:at (p ( -OS)

for treatments e¡rô for +"he 2A% ns 10% orthogonal- coutrast, the valuem bej.ng

86âAiË *3O.39 810%*3t"39 t20% *S3,0ç EeLO:l -35"CI¡ ÇIA% *40*3.o

Fody growbh, expressed as grans of gai-a per day vras signífica"at (F ( "OS) for

oach couparisoe and. follovred the sane order of treaturent effect as the he"ir

cycle l-engths with va^ltres of 8"63-9 3"3CI9 2*BBg 2,3-69 ar¡d 3"20 respeøbÍveX.y"

Skin biopsies were taken after the eeeond regrowbh of haír a.nd the haÍr

densiåies.e expressed ae ¡aurnber of h.aír per fol}ieuLar uaite v¡erc G 2Ç'/" * 2"319

ffi 2a"Á * 2"069 s6 xoË * 1"86ç T, l:oll: 1*669 ü 1"CI% * 1"60, freatment effeets

a,nd the 20% ws ].0S eontrast. were sÍgnífÍea.nå (B ( "çS)" Hair diameters were

¡neasured esd eryressed as the ratio, ef the prirna.s,Sr folLíel"e diasetere to the

seeondary fo1i.åele dåameters, The vaåuee v¿ere E 10Ë * L.Mg St 20% - 1*89;

ü 2ßÅ * L*87', st 1"0Ë - 1*83¡ c a0% - tr"29e and. were not sigaifåeantly

differeat fræ eaab other* [h.ese data suggest that w]ren protein åø restråcted

body grotrbh a.nd hain growbh are restrieted proporbiærate3.y"
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ïNTROTUCTTO¡i

Tne mínk industryu as part, of the agriculture ind-ustry in generalu

is plagued, by rising costs combineo r:¡ith consta*rt or lowering returns.

The response to these economic pressures has been the arnalgarnatÍo¡: of

na"ny of the smaJ.l ranches Ínto larger a¡d more effieient u¡ríts" Ie

add:itio:r the principal ingrecÍents of the djet for rrrínk have changed-

from horse meat to scrap fish aÃd. pouJ-try by-productso

Iled.uetion in feed price should. not sacrifico o¡.ra1ity, but rather

be those feeds i¡¡hich result in the most economical production of quality

rnink pelts" Sish and poultry ìry:products have in ma::¡r instances r"epl ¿6s¿

horse meart,g hor",'ever, aLl these products are e:rpensive and not continuaJ-J"y

availa.ble, as rvell as requiring refrigeration" The trend. tod.ay is away

from fresh i-ngredients such as meat, fish, and. packi.ng house offal from 11ç6-

såçq"k and. pou]-trvs æd tov,'ards such dried food.stuffs as fish mea3, blood-

meal, eeree-l grai-ns, anù soybea.n oil mea]" fhese dry feecls represent

economic savings in that no refrígeration ís requ-ired.u spoilage and the

possibility of food. poisoning is roduceùu 1a.bor for ratios preparatÍon

is reduced.u and suppl5-es are readiLy ava.ilable and nay be l-ower in priee

than fresh ratio:r ingredients"

To evaiuate these new diet. ingreùlents, certain eriteria must be

establíshed v*hich relate -bo the perforrance of mink. Ï,Îost researclr to

date has used the stairdards estabLished- for farn a.rri.nal.su sueh as bod3r

growbh or we5.ght, bod.y size or body leng*b" tïith nink this i.s ulotneces*

sarily arlequate, as the peLt and not tkre careass is the saleable produdø*

liink should. aot, be pelted. before the fur is pri:neu v¡hich is generally near

the esd of Novenber* whereas, maximrøn body weigtrt ís reached sonetj¡ne j-n

0ctober*



Since the pelt ís the eaLeable produet, a eríterion for evaluati.ng the

diotary effeet on furring rvould #een desårableo The basic questS.oa of

what makes hair grow also warraslts ånvesti-gatio¡ro

The evaLuatíon of pel"t qualíty is very compJ-ex" lloweveru 3, rnêê.ÊLÂrê:

ment of hair demsity ís fairly read.ily obtaiaed, and. eould possibly be

one of the críterfa used to evaluate the eeonomie value of pelt qualityu

aloag v¡'ith color a¡rd te#çureo

á.e proteíE aourees change by the introducti"o¡¡ of dry rations and

hair is mainJ-y proteinu varying sources of protei-n were investigateå

with respect to the grodch, digestibitity* and effeet on hair growtir of

growing miuk* Hair cleneity as a neasure of the effect of cLiet on pe3"t

qualítyu was the eríterion used to evaluate hair growbh"

Àn e4perímentu utilízíng purifieå d.iets ivhi.eh were fed to ratsu vras

isítiated. in order to establ-ish, more elearlyu the effeet of proteS.a

nutrítion on hair growbhu
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FBOf ETTU' RBQU ffiTIÏ',{H.ITS

The Nationa.x Research eouncil (f953) has recommended protein 1evetrs

for mj-r¡le of. 22 to 26 pez. oeat* on a d.ry matter basis* fron 7 to 1"6 weelçs,

af a.gøu a.nå 16 tø 22 pen eent from LG weelce to na.turíty" Ëinc air (1960)

and" Alle:c (fg6Z) suggesåeð that the protein levels reeommended by N"R"fi"

are Èoo low" tonveationa"l raneh mink rations contain about 40 to 50 per

eent protsi¡r on a dry matter basis {Ol¿rie:-¿ 1968) " Sinelair {1960)

reporbed. llnat. a 2? per cent protei¡s ratio&e as compared ta Mu 37, or 3l

per eent protein rationsu was su-ffici.ent in quantity a.rid quality for uÉnk

frona ? to 27 raeeks of age" dLl"en (1962) suggested tha"r' a L6 per cent

protein ration was not sufficj-ent for opti-rturn grovlehu a 22 per cent ra'çio¡:

was too low for adequate dÍsease resistanceu and that a 28 per cent peotei-n

ration appeareô to be nearer t.o the optirnunr for good growth. Oldfield (1968)

stated. that mink grovrth a:td fur produetion remains o;:ite good. at protein

levels of 30 a¡rd- even 25 per cent, but at lower protein levels T:oth growtlt

and. fur production of the minlc 'cencl to be redueed."

ÐTGESTIBTLÏT1ES

&link appear to be able to adequ.ately ùigest the wide varietg of, prod.uets

nomra^ll3r used in their rations" Looslí 9å gL, (194,û) have reporåed dry

matter ôigestíbili.'cies of ?0 ba 78 per eentg protein eligestibil-í-i;ies of fresh

proteib. feeds ar.e reported" a"t 84 ta 93 per centg of processeå pnotein feeds

72 ta ?3 per eent; of II*F"E" 65 'oo 85 per cent and even rayir starshes appear

to be v,'eLl digested" teosehke (f0S0¡ using mink measureei tc'ue ôigeståbÍlity

cf fats n"rhich ranged from 91'9 "çe 97*2 per cent*
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Apparen* digestible pro$eS-n studíes of eom¡oon, nink f,eed ingredients

i-nùÍeated. tbat chåekea feeå hed a proteå.a åigestioa eoeffåeient øf SE,4

per couå, while ehíckea heads hað a coefficiont of,. ?g"p per eent, a:rd.

other substance* reg'istered. varying percentagec r"rith horse neat having

the håghest coefficient 92.1 per ceut. Roberts a.nd Kirk (f-964) reported

that the protei:r digestibility of three species of físh fed to mink ranged

from 8?"L to 9CI*6 per eent' Proteí¡c &igeetibiJ-ity of dr¡r cereal meal was

estímated to be approximately ?0 per eonù (Boberts & Kirk 1964)"

Loosli and Snith (fOaO¡ eetimated. that 1"64 grans of nitroge& were

required to rnaintain nåtrogen bala¡ce in aink fed. a ration whieh was

adequate Í-n enerry' A sparing effect of digestibLe enerry on protei-u was

noted by Sinc}aÍr (f.960), Ee also reported a signifieant d.ifference

betweeu s,ge groups in nftrogen retenåíon* å.ge appleared. t.o have a variable

effect upon protein cligestibítity of mal.e nftdË, T0hen a J.ovr protejn (âå per

cent) dået was fed. ÔigestibiÏ.ity ir¿ereaeed as the a^rrimals bece¡ue o1d.er (11

bo 2L weelcs)o At a dietary protein LeveÏ. of pB per cent the effec* of age

ondigestibílfty stl}l could, be detectod. althou$r to a lesser extent, &Ifuk

fed diets contai¡ing Bo to 8? per ceat proteia d.id not demonstrate an¡r

effect of age on proteÍ-n digestibiLåt"y" Age and sex of mink appeared, to

have ns effect on the digestibiÏ.ity of enerry when protein levels were

beLos¡ 80 per cent* However, nale e¡rd. fe¡na-16 nink digeated gross enerry

(froro 5*0 t.o 5,? kæL/g} to a greater degree at pS weeks of age than at 15

weeks of age whea pro'i;ei-n lovels v.lere between B0 a.:ad E? per eent (Alren

L962) "

ENF,RGY REQU IRIüdEltTS

Tbe l[ationa]. Besearch sounei1. indieate. the enerry roquirenæ.ts for
nink to bo l.24 caLorieslkilogran body weigbt u or zr3?0 calories per square



ç¿et'er of body surface a.f,o&ø fhe }üatíonal Researeh eor.¡ncil also suggeets

that minle eaü efficiently utilize raw wheat or oat eereals as a souree

of enerry"

ALlen (fSGZ¡ introduced tbe coneept of the calorieeprotein ratiou

the ratio of apparent dígestible enerry to apparent d.igestibLe protein"

She ratío of gross ênerry to crud.e protein represente a¡¡ estj-n¡ate of tbo

ratÍo calcuLated on an apparent digestible basis" Àt groes exxer&r iatakes

greater tban 5"o kcaJ./g of dry matter, the body weíght of raale ni-nk fn-
creased' as the ratio of apparent &igestible energr to apparenÈ *igestÍbLe

protein decreased from 34 to L2" Therefore, vrÍtb an enerry Level. of S,0

lr"caf,/g, in the rationu the optimrin enerry protein ratio appears to be

hetween 12 a¡rd 13* Å sfmilar increase ín growth ocøured. for males whieh

were fed. enerry leveLs lower the.B 5"0 lr.eÆJ/g , but the growth i:rcrease we,c

lower tha¡r for the ni¡k fed the higher ener€Jr diets. ït was obsewed,

however* that f-iparous m:ink tend. to produee a Longer pe1t, end Ín order

to encourage fattening the ener6¡ proteia ratio should be j-:ncreased^ to X?

for males after sixtee¡¡ weelcs of age and this ratio maintai¡.ed until peLting,

ÐRY AATTONS

Kifer and Schaible (f.955) fonaulated. and pe3.leted a dry ratioa con-

sistíng of soybean oil meale fåsh meale herríng mealu dried meat seraps,

Iívoroeale fish gland.uJ-ar hydroS"yeates, dried soi-ubLe bLood, f,isb sotubles,

cooked ceree^L arad. yeast" Although the dry d:iet used i-n this eryerinent

itid not a13.ow as rapid gains during ggowbh ae tbe eontroL horse meat natio:r,

the dry ùiet appeared to be adequate for mai.:rtaina¡ce" The weight differ-
eilees between the control and experínental groups $¡ere more the resuLt of

fattenång than of aægr other faetor, liater consuraptio¡l appeared. to be a



^
probleul in thatu i-a the winter with the dry d.iet* atl the water had. to
be obtained from the frozon water in the watering ctlpe@ Thís probably

restricted. rsater i:rtake and may heve affeøted. tbe perfonnanee of the nink.

QEeeon State UJûiversity heri"nenta]- Station has condueted growbh

trials for sosøra} years using dry d:i.eås mixed. into a paste" Ttre dry

ratio¡r coasÍsted' af 2O.2 per cent herr'ïr€ nea}; 14"8 per cent b1oo6 nealg

3'6'2. per corrt 1ard.4 29"6 per cent oat groats and lg.3 per cont of supple*

nental iagreclients sueh ae soyb,eaa meal, moLasses, brewers yeast, beet

PulPp aad rvhoat bren' fhe growbh cu:¡res of mink on the paste d'iets v¡ere

generaJ.ly ïowor tha¡¡ the controL d.íets, but fur r*oLar wa,s superior for the

mink oa the paste diets. Fur qualiåy of the paste diet fed mink rvas

equiva1ent or lov¡er then the controLs'" The Íncid.eaee of wet be1Lyu a:r

unprime conditÍo¿¡ on the be1Ly, was reduced about a th*rd. for the mink

on the paste d.iet compareô to the control dietu but feed wastage due to

the Lack of bindi-ng in the pasto &iet resulted. ån Íncreased feed costs"

IUm CI"ASSIS'ICÁTÏCIN' C"ROI'üTII, a¡d REFLACffiúH,üF

Itrree genoral classífications of hair cycles havo been suggested. by

Ryder (ro6a¡ which consist, ofc first, seasonal moults e.g" minkg second,

r¡aves of growLh which regularly pass across the body, e.g. ratsg third,
haire are replaeed. irregul-arly r,rith eacb, folliele having its ovm eycle

apparently ånd.epenåent of that of its neighboürp €eg" in&tro

Mi:¡k have tv¡o moults a¡¡euaJ-Ly; a spring and autumn mouJ.t, v¡?rich

consist of the o1d hairs being replaced by new hairs whåIe in eontrastu

the fox only moults onco B, [€a.ro

Tn the rat, the formation and e}ongation of the haír ends at about

L? days of ageu a¡rd constituåes the growing stage of the ha-i"r,



The åra¡rsfornatíon j-nto a quiescent conùütioa oceurs within a¡r interva-1

of three or four days and usua-1ly by 21 days of age the root of the hair

is seeurely J.odged i¡r a resting foLÏ.icLe, whJ-ch remains inactive until

31 or 32 days of Life" This resti:rg perÍod. and growbh period. constituåos,

a hair cycleu which oceurs approq:isateLy every 30 to 34 days, This cyclie

ha:ir growth i-n rats occurs as a v¡ave over the body, Activity in folliclee

of the venter may be obserned 2 to 3 days before it oceurs j-¡r the dorsurl"

lhus, the r¡ave begins íu the venteru spreads, dorsally, theu a;nteriorly and

posteriorLy (nutctrer 395L ).
Ebling (fS6A¡ has broken the hair cycle dow:r into three phases, ia*

etead of the tv¡o of Futcher¿ fírst* anâgenå or the períod of activity of

growth; second, catogenu a short tra¡sition phase duríng which the haår

forms a cl,ubg: ttiird., telogenu the resting stage,

Noback (fgSf) has writtea a review o¡r the uorphologr and phylogeny of

me¡nmalia¡r hair from whieh the follow'ing classificatíon of, hair t¡rpes waæ

taken"

ryfFES OI' 1'I"Al,&fÄtIrti{ }#,IR

l.* Eair s¡ith speciaLized foLlicLes contaiui:rg erectile t'issue, Î,arge,

stiff bairs tha,t are preeminently sensory have been varíously desigaated

as feelers, whiskerse sensory haÍrs, tactiLo hairs, vibrissaJ"r ete" These

oceur in ef,l- ma;nmal"s except ma;nu a.:rd are gËouped essentially as followss

Í" Àctive tactile haire - uncler voJ-untary eontrol'

Ilo Fassive tactile hairs - not under voLurrtary contøol"

a) Follicles characteríued by a circular ei¡rus"

b) Follic}es wÍthout a circular sittus"

2" llairs with follicles not eontaíning erectiSe tissue, Ilost of, the re*

nraini-ng å¡rpes of hair are mæe or less d,efensirre or protective ån functÍon,


