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INTRODUCTION ANO OBJECTIVES 

MUCH RESEA RCH I N RECENT YEARS HAS BEEN DI RECTED TOWA RD 

MATER I ALS ANO ME THODS OF CONT ROLL I NG L I CE WH I CH I NFEST 

CH I CKENS . IN ORDER TO ME ASU RE THE EFFECT t VENESS OF VAR t OUS 

MATER t ALS AND METHODS F ROM THE STANDPO I NT OF CONTROL, I T I S 

NECESSARY TO BE ABLE TO ACCU RATELY EST t MATE THE DEGREE OF 

LOUSE I NFESTAT I ON . To ACCOMPL I SH TH I S, NUMEROUS COD I NG 

SYSTEMS HA VE BEEN DEV I SED ANO USED . A COD I NG SYSTEM I N 

TH I S CASE I S A METHOD WHE REB Y NUMER I CAL S YMBO LS ARE USED 

ARB I TRARI LY TO REP RESENT DI FFE RE NT LOUSE I NFESTAT I ONS AS 

THE Y APPEA R ON CH I CKENS • 

THESE COD I NG SYSTE MS HAVE NOT BEEN PR~ VI OUSLY ANALYZED 

STAT I ST I CAL LY TO DETER MI NE THE I R ACCU RAC Y. THE REFO RE , THE 

NECESSARY L I NEAR RELAT I ONSH I P BETWEEN THE NUME RI CAL S YMB OLS 

AND THE I NFESTAT I ONS OF LI CE THEY ARB I TRAR IL Y REPRESENT CAN 

ON LY BE ASSUMED . 

THE PR I MARY OBJECT I VE OF TH I S STUDY WAS TO ANALYZE 

STAT I ST I CAL LY SE VERAL COD I NG SYSTEMS I N CUR RENT USE TO 

DETE RM I NE I F THE RE I S A LI NEA R RELAT I ONSH I P BETWEEN THE 

NUME R I CAL SYMBOLS AND THE OEQ RE ES OF LOUSE I NFESTAT I ON THEY 

ARB IT RAR I LY REPRESENT . THE PROCEDU RE USED TO CO LLECT THE 

DATA FOR TH I S CO RRE L AT I ON WAS TO SCORE, av SEVERAL COO I NQ 

S YSTE MS , TME DEG REE OF LOUSE I NFESTAT I ON ON A NUMBER OF 

CH I CKENS WI TH 0 I FFE R£N T DEG REES OF I NFESTAT I ON . THE TOTAL 

POPULAT I ON OF L I CE ON THESE CH I CKENS WAS THEN REMOVED ANO 

COUNTED. 
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SEVE RAL TECHN I QUES HAVE SEEN USED TO R£ MOV£ AND COUNT 

TOTAL POPULAT IONS OF PA RAS I TES FROM BI RDS BUT NONE ARE 

COMPLETELY APPL ICABLE TO TH I S PROBLE M. THEREFORE, A SECOND 

OBJECT I VE WAS TO D£WELOP A TECHN t QUE, MORE EFF t Ct ENT THAN 

ANY PUBL I SHED TO DATE, FO R REMOV I NG AND COUNT I NG THE T07•L 

LOUSE POPULAT t ON. 

THE SHAFT LOUSE, ME:NOPON GALL f NAE (L INN . ), WAS USED TO 

TH I S WO RK BECAUSE OF CONVEN I ENCE, 8ECAU8E I T t s ONE OF Tffi 

MIST COMM~N POULT RY PARAS I TES, AND BECAUSE TH I S I NFO RM AT I ON 

WILL BE I MMED I ATELY APPL I CABLE TO WORK BE I NG OONE AT THE 

Vt RGt Nt ~ AG Rt CULTU RE EXPE RI MENT STAT I ON, BLACKSBU RG, VI RGt NI A• 
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REVIEW OF LITERATURE 

COO I NG SYSTE MSS 

THE NEED FO R SO ME TYPE OF COO I NG SYSTEM OR SCALE FO R 

RESEA RCH WO RKE RS TO USE t N DETE RM I NI NG THE DEG REE OF' 

I NFESTAT I ON OF LIC E ON I ND I VI DUAL BI RDS 18 VE RY EV I DENT 

WHEN ONE REAL I ZES THAT AN I ND I VI DUAL BI RO MAY HA RB OR A 

POPULAT I ON OF L I CE NUMBE RI NG SEVE RAL THOUSANDS . THO MPSON 

ANO HOSK ING (1957), AFTE R EXAM I NI NG UND£ R A ST£ROM I CROSCOPE 

EVE RY FEATHE R EXCEPT THE PR IMARY WI NG FEATHE RS OF A HEAV I LY 

INFESTED CH I CKEN, REPO RTED A POPULAT ION OF 8270 LICE. THE 

NEED FO R SUCH A COO I NG SYSTEM t s EVEN MORE EV I DENT WHEN ON£ 

REAL I ZES THAT MANY RESEA RCH WO RKE RS IN ATTE MPT I NG TO EST I -

MATE TOTAL POPULAT IONS OF L I CE ON HEAV I LY I NFESTED BI RDS 

ARR I VED AT F I GU RES VE RY MUCH LOWE R. FO R EXAMPLE, 

CRE I GHTON, ET AL . (1943) AND CRE I GHTON, ET AL . (1947) DEF I NED ---- ...... .......... ---
HEAV I LY I NFESTED BI RDS AS THOSE HA RBO RI NG POPULAT IONS OF 

L ICE RANG I NG FROM 75-100 IND I VI DUALS. FA I RCH I LD ANO DAHN 

(1955) EST IMATED £NT 1RE POPULAT I ONS OF LICE PE R BI RO AND 

HAO EST I MATES THAT RANGED FROM 32-400 I ND I VI DUALS. RAUN 

(1956) ATTE MPTED TO COUNT ALL THE L I CE ON ONE S I DE OF 

t ND I VI DUAL CH ICKENS. Ht s COUNTS RANGED FROM 23-288 L I CE . 

MOO RE (1952) AND MOO RE AND SCHWA ROT (1954) ALSO TRI ED TO 

EST I MATE TME NU MBER OF L I CE ON ONE S I DE OF A BI RD AND TO 

WI TH I N A TWO- I NCH RAD I US OF THE VENT• THEY RE PO RTED THAT 

A HEAVY POPULAT ION WAS ONE THAT CONTA I NED MORE THAN ONE 
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HUND RED I ND I VI DUALS . WA RR EN, ET AL e (1 948 ) REPO RTED THAT --
A HEAVY I NFESTAT I ON MEANS 300- 1000 LI CE PE R B I RD. 

PA RM AN, ET AL • (1928) STATED, "UNFO RTUNATELY THE RE I S --
NO WAY OF DETE RMI NI NG WI TH ACCU RACY THE NU MBE R OF LI Ci ON A 

FOWL, BUT FAI RLY CONS I STENT RESULTS ARE OB TAI NAB LE I F AN 

EXPE R I ENCED OBSERVER EST I MATES THE NU MBE R AFTE R HAV I NG CA RE-

FULLY EXA MI NED ALL PA RTS OF EACH FOWL • " EOCA R, ll .!!:.• (1949) 

STATED S I MIL ARLY, "IT I S REAL I ZED, OF COU RSE, THAT ANY 

ME THOD OF ATTE MPT I NG TO COUNT LIVI NG LI CE I S SUBJECT TO 

CONS I DE RABLE ERR OR AND CAN BE LITTL E MO RE THAN AN EST I MATE . 

HOWE VER, WHEN A ROUT I NE METHOD OF EXA MI NA TIO N I S USED AND 

THE SA ME OPE RATO R I NSPECTS AL L B I RDS, TH E DEG REE OF ACCU RACY 

I S SUCH THAT CO MPA R I SONS BETWEEN PENS CAN BE MADE." 

MANY COO I NG S YSTEMS HA VE BEEN USED S Y RESEA RCH WO RKE RS . 

EDGA R, ET AL. (1949) AND EDGA R AND KI NG (1950} USED AN E I GHT --
PO I NT S YSTE M AS FO ~Lows: (0) NO VISI BLE L t CE, (I} VE RY LI GHT 

I NFESTAT I ON, (2) LI GHT t NFESTAT t ON 1 (3) MED I UM L I GHT I NFESTA-

T I ON, (4) MEO t UM I NFESTAT I ON, (5) MED IUM HEAVY I NFESTAT I ON, 

(6 ) HEA VY I NFESTAT I ON, ANO (7) VE RY HEAV Y I NFESTAT I ON . 

EDQA R AND K I NG STATED THAT THEY OBSE RVED EACH CH I CKEN FO R 

APP ROX t MATELY ONE MI NU TE . PA RM AN, ET AL e (1928J USED A --
SEVEN PO tNT SYSTE M AS FOLLOWS: NO LIC E, VE RY FEW, FEW, LI GHT, 

MED I UM, HEAVY, AND VE RY HEAVY . AL I CATA 1 ll AL • (1946) AND 

AL tCATA, ll AL • (1947) USED A S IX PO INT SYSTE M AS FOLLOWS: 

(0) NO VI S I BLE L I CE, (t) t-I0 L I CE, (2) 10-100 L I CE, (3) 1-

2 LICE PE R SQUA RE I NCH , (4) 3-5 L I CE PE R SQUA RE I NCH, AND 
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(5) 6 OR MO RE L I CE P R SQUA RE t NCHe MOO RE ANO SCHWA ROT 

(1954), RE t O, !.!. A!:.• (1956), AND L t NKF I ELO AND RE I D (1958) 

ALL APPEA RED TO HAVE USED THE SA ME S I X PO I NT SYSTEM A8 

FOLLOWS: (0) NO VI S I BLE L I CE, (I) 1-10 SL I GHT, (2) 10-25 

~ t QHT, (3) 25-50 MED I UM, (4) 50-100 ABUNDANT, AND (5) OVE R 

100 HEAVY . CRE I GHTON, iT AL. (1943) USED A F1VE PO INT --
SYSTE M AS FOLLOws: (0) NO VI S I BLE L I CE, (I) L I OHT t-25, 
(2) MEO t UM 25-50, (3) HEAVY 50-75, ANO (4) VE RY HEAVY 75-

100 OR MORE. SEVE RAL EXPE RI MENTE RS HAVE USED FOU R PO INT 

SYSTE MS. TELFO RD (1944) USED THE FOLLOWI NG SYSTEM: (0) NO 

VI S I BLE L I CE, (L t GHT) UP TO APP ROX I MATELY 100, (MED I UM) 

PROPO RT I ONALLY MORE, AND (HEAVY) PROPO RT I ONALLY MORE. 

HAMI LTON (t942), WA RR EN (1945), ANO TELFO RD (1947) USED A 

FOU R PO I NT SYSTE M OEF t N£D ONLY AS: NONE, L I GHT, MED I UM, ANO 

HEAVY 1NFESTAT IONSe RAFFENSPE RGE R (1958A, 1958B) USEO THE 

FOLLOW I NG FOU R PO I NT SYSTE MI (0) NO VI S I BLE L I CE, (I) VE RY 

OI F, t CULT TO F I ND, 1-2 SEEN PE R Bt RD, (2) MED I UM INFESTAT ION, 

AND (3) HEAVY I NFESTAT I ON~ 

TECHN I QUES FO R MAK I NG CO MPLETE COUNTS: 

SEVE RAL TECHN I QUES WH I CH HAVE BEEN USED BY RE9£A RCH 

WORKE RS t N THE PAST TO DETE RM I NE THE TOTAL POPULAT I ON OF L I CE 

ON AN I ND I VI DUAL CH I CKEN, ARE OUTL I NED I N THE L I TE RATU RE. 

DUNN (1932) DEVELOPED A METHOD OF COLLECT I NG A TOTAL 

POPULAT I ON OF L I CE FROM L I VE B I RDS. A BI RD WI TH I TS WI NGS 
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Tl£0 81H t NO t TS BACK WlS P\.AC!O IN A LA RC£ JA R• A TOWe'.L WA8 

TI ED AROUfllO t T N£Ct< Af40 LET ORA .. ! t)OWN A$ A BARBER$ TOWIU. 

WOOLD SE ARR ANGED • CH LO ROrO RM WA POU RE D ON THE TOWE L ANO 

TH! VAPO R• 8EtNG HE AVt£ R THA~ A1 R1 ANK TO THt OTTO M 

STUPEF Y I NG THE L tee: PRE9£NT • TH £ I RD WA REMOVED F ROM THE 

JA R, HtLO OVE R A SN!£T OF WHIT£ CLEAN PAPE R A~O VtQG AOU$LV 

B RUSHED, WtH CH EAi H. V Rl:MOVEO THE Lt Ci • 

F L.OVD ANO TOW R { t 956 ) OE: VELOPEf> A ME THOD WH I CH TMEV 

CON I OE REO 8UCC£9SFVL• A METAL HATCH I NG TRAY WAS PLACE D 

OV R A PIECE OF SMOOTH WRAPPtNQ PAPE R. A 8 f RO WMt CH HAO 

fT8 WfNG LO CKEO OV£n I T BACK WA PLACED ON THE TRAY AMO 

AH A$8t8TANT FI RMLY HE ~O THt 91 R0 1 L£Q$ • APPROXI MATELY 

THRI! TA8LE8POONFUL$ OF PV RETMAUM DUST WAS RUS8!0 I NTO TH E 

f'iATH£ R • TH I S lfHH TAT£0 THE L t CE PR£8£NT, CAIi I NG THE:M 

TO MGVI TO TH£ OUTS tOI OF TN£ FIATH« RI WHE RE TNI V COULD 81 

KNOCKED OFF av L t GNTLY BRUSHING THE ~£ATH£ R8 WfTH THC 

TM£ 8 RU HI NG PAOCE 8 'WAS COt!I TfNUED AS LONG A$ Tff! I.JC£ 

CONTINU O TO MtG~ATE 'fO THE OUTSIDE OF THE FSATHtR S OR 

APPROX t MATU.V TWtff TY-F t VE MfNUTEfh AFTE I< TH€ LfC E .DROPPED 

FROM THE 81 RO TO THS PAPE R1 TH! COffTENT OF THE PAPE R 

( t.. f CE , l'&'ATHE R D£8R 18 ,. ftY RETH RUM OUST, !'tC •) WA PLA CID HI 

A VtAL AND LA8ELEO FOR FUTU RE COUNTtNC• NO STATEMSMT WAS 

MAOI 01 TME ARTfCL.lt S:IIIU>LA l N t NG HOW IT WA8 ICtilOWN THAT ALL 

L f CE HAO 8CEN REMOVED WHEN THtV COUl.0 Ne l,.C NCUt ~ ee 8E!N 

MI ORAT I NG TO THE SU RFACE OF TH E FEATHE RS. 
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WHEN THE COUNTS WE RE TO BE MADE, EACH VI AL WAS SC REENED 

(MESHES 10-40 ) TO SEPA RATE THE LI CE FROM MOST OF THE DEB RIS• 

THE L I CE WE RE THEN TRANSFE RR ED TO A 200 cc . BEAKE R CONTA I N-

I NG A 100 CC. MI XTURE OF WATE R AND A SMALL AMOUNT OF SO ME 

WETT I NG AQENT. THE MI XTU RE WAS SHAKEN WELL AND POU RED 

RAP I DLY TH ROUQH A SUCT ION F I LTE R WH I CH LEFT THE L I CE ANO 

REMAINI NG DEB RI S SCATTE RED UN I FO RMLY OYE R THE F I LTE R PAPE R• 

THE F I LTE R PAPE R WAS TRANSFE RR ED TO THE TU RNTABLE OF A SL I DE 

MOUNT RtNGE Re OVE R THE TU RNTABLE WAS F I XED A GLASS PLATE 

TO WH I CH WAS CE MENTED BLACK RAD IOMAT LANTE RN SL I DE BI ND I NG 

TAPEt tN TH I S BLACK AREA, F I VE PE RFECT CI RCLES EXACTLY 

I CM. I N DI AMETER, SO ARR ANGED AS TO GI VE A VI EW OF ANY 

SPOT ON THE PAPE R FROM THE CENTE R TO THE OUTE R EOG£, WE RE 

CUT. TH E CENTE R CI RCLE WAS SPACED EXACTLY OVE R THE CENTE R 

OF THE F I LTE R PAPE R AND THE OUTE R CI RCLE EXTENDED TO THE 

OUTE R EDGE . THE $L I D£ MOUNT RINGE R WAS PLACED UNDER A 

STE REO Mt CROSCOPE AND THE TU RNTABLE WAS SPUN WI TH THE FO RE -

F I NGE R. THE L I CE IN THE CENTE R CI RCLE WE RE COUNTED F I RST, 

FOLLOWED BY EACH DI STAL CI RCLE I N SEQUENCE UNT I L ALL OF THE 

L I CE ON THE F I LTE R PAPE R HAO BEEN COUNTED. 

HOPK INS (1 949) DEVELOPED A PROOEDU RE FO R REMOV I NG TOTAL 

POPULAT I ONS OF ECTOP A8 1TES FROM SMALL RODENTS BY SOAK ING 

THE SK IN FO R 15 MINUTES IN A 5% SOLUT I ON OF KOH, SC RAP ING 

THE HA I R OFF, AND THEN DI SSOLV I NG THE HA I R CO MPLETELV 1 

LEAV INe ONLY THE LI CE . COOK (1 954) MOD I F I ED HOPK INS' METHOD 



8 

TO PRODUCE QREATE R ACCURACY; BEER ANO COOK (1957) MOO t F I EO 

I T ST I LL FURTHE R TO MAKE I T USEFUL ON B I RDS . AN I NFESTED 

B I RD WAS ~ l~LEO ANO PLACED I N A POLYETHYLENE BAG e A SMALL 

QUANT I TY OF ET'HE R WAS ADDED TO KI LL THE L ICi. AFTE R THE 

L1 CE WERE DEAD, THE B I RO WAS SK I NNED ON A Pt£CE OF OLEAN 

WHl 7 E PAPE R AND THE SK ~N WAS PLACED I N A t% SOLUT I ON OF 

TRYPS I H SUFFE RED TO A Pl·l OF ABOUT 8 . 3 WI TH NA2HP04• TH I $ 

WAS PLACED I N AN OVEN A~D HEATED FOR 12-24 HOURS AT A 

TEMPERATURE OF 38°C . WHEN THE SK I N WAS REMOVED F ROM THE 

OVEN, KOH WAS ADDED TO DI SSOLVE THE FEATHE RS ANO REST OF 

THE SK I N. THE MI XTU RE WAS BROUGHT SLOWLY TO A BO IL , COOLED 

ANO BROUGHT TO A BO I L AGA IN• AF TER COO LI NG, THE MI XTU RE 

WAS POURED TH ROUGH A 200 MESH BRONZE SCREEN FOLDED I N A 

CON I CA L FO RM . THE RES I PUE ON THE SCREEN WAS WASHED WI TH 

DIST IL LED WATE R TO REMOVE ANY REMAI NI NG SOAP OR P t GMEN T• 

THE SC REEN WAS I NVERTED I NTO A PETRI Dt SH AND THE ECTOPA RA-

S I TES WE RE WASHED OFF SY A ST REAM OF WATE R FROM A WASH I NG 

BOTTLE. THE SC REEN WAS EXA MI NED UNDER A STEREOM t CROSCOPE 

FO R ANY PA RAS I TES THAT MAY HAVE BEEN ST t LL REMA t NI NQ . THE 

PA RAS I TES I N THE PET RI DI SH WE RE COUNTED WI TH THE AI D OF A 

STE REOMI CROSCOPE . 

SEVERAL OTHE R TEOHN l qUES, BOTH FOR CO LLECT I NG AND FO R 

COUNT t NG , WH t CH WE RE NOT FOUND I N THE L I TERATURE WE RE TRI ED 

I N THE COU RSE OF GETT I NG THE MOST APPL I CABLE TECHN I QUE FO R 

THE , ROB LEM AT HAND . 
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STAT t ST I CAL TECHN I QUEl 

0STLE (1956) OUTL I NED THE PROCEDU RE FO R SEVE RAL OF TH£ 

STAT I ST I CAL TESTS USED FO R TH I S WO RK. THESE I NCLUDED 

ANALVS I S OF VA Rt ANC£ 1 BARTLETT'S TEST FO R HOMOGEN t TV OF 

VA RI ANCES, AND CO RR ELAT I ONS. DUNCAN (1 955) OUTL t NED A 

PROCEDU RE HE DEVELOPED FO R TEST I NG DI FFE RENCES 8ETW£EN 

SEVE RAL MEANS IN AN ANALYS IS OF VA RI ANCE. KR AMER (1 956) 

EXTENDED DUNCAN'S METHOD TO GROUP MEANS Wf TH UNE QUAL 

NU MS S:R S OF REPL t CAT t ONS, AND THI S REV I SED METHOD WAS USID 

FO R TH I S WO RK• 
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TECHN IQUES 

APPROXI MATELY 320 WH I TE LEGHO RN FOWLS WE RE SECU RED F ROM 

THE POULTRY PLANT OF THE VI RGIN I A AG RI CULTU RAL EXPE RI MENT 

STAT I ON, BLACKSBU RG, V t RGf NI A, FO R THIS WO RK. THES£ B I RDS 

WE RE SUBO t Vt OED 1NTO GROUPS OF APP ROXI MATELY 40 BI ROS PE R 

QROUP , AND WE RE MAI NTA I NED IN 8 SEPA RATE ONE-ROO M RANGE 

HOUSES PROV I DED BV THE POULT RY HUSBAND RY DEPA RTMENT. THE 

DATA WE RE OBTA I NED ONLY F ROM WELL FEATHE RED HENS . 

As TH I S WO RK REQU I RED ALL LEVELS OF LOUSE I NFESTA -

T I ONS ON THE B I ROS, DI FFE RENT DEG REES OF I NFESTAT I ON WE RE 

MAtNTA I NED IN THE DI FFE RENT GROUPS . fF A GROUP OF 

CH I CKENS BU I LT UP AN I NFESTAT I ON LA RGE R THAN DESIRED, THE 

ENT I RE GROUP WAS DELOUSED BY DUS TI NG THE LITT ER L I GHTLY 

WI TH 4% MALATHtON OUST. WHEN TH E I NSECT I C I DE WAS NO LONGE R 

EFFECT I VE (APPROXI MATELY ONE WEEK ), I NFESTED COCKS WE RE 

I NT RODUCED TO REINFEST TH E HENS . THE HENS WE RE UT I L I ZED 

I MM ED IATELY WHEN THEY REACHED THE D~S I REO I NFESTAT ION, THAT 

18 1 THE APP ROP Rt ATE POS I T I ON I N THE SCALE OF COO I NG SYSTE MS. 

FO R COD I NG L I CE: 

FOU R SYSTE MS OF COD I NG POPULAT I ONS OF L I CE ON CH I CKENS 

WE RE USED FO R TH I S WO RK. EACH CHl CKEN WAS HELD I N AN UPR t GHT 

POS I TION WI TH 8NE HANO ANO THE FEATHE RS WE R£ GENTLY RUFFLED 

WI TH THE OTHE R HANO. IN THIS WAY A VI SUAL I NSPECTION WAS 

MADE TO DETE RM I NE THE DEG REE OF I NFESTAT I ON OF L I CE . 
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A. TH E 8 PO INT SYSTEM CI TED BY EDGA R, ET AL. : --
CODE <2,tTED M£ANING INTERPRETATION USED I N THIS PAPER 

(0) NO VI S I BLE LICE NO LI CE SEEN DU RI NG VI SUAL 
INSPECT I ON 

(I) VE RY LI GHT I NFES- f OR 2 LICE SE£N DUR I NG VI SUAL 
TAT I ON INteS.CT ION 

(2) LI GHT I NFESTAT t ON L I CE DI FF I CULT TO F I NO 

(3) MED . LfGHT INFES- Lt CE EAS I LY SEEN BUT TH I NLY 
TAT I ON SCATTE RED 

(4) MED . I NFESTAT ION L I CE MORE HEAV I LY SCATTE RED 

(5) MEO• HEAVY t NFES- Lt Ct NUME ROUS; MANY SHAFTS OF 
TAT I ON FEATH~ RS MAY HAYE SEVERAL 

L ICE PRESENT 

(6) HEAVY INFESTAT ION L I CE VE RY NUMEROUS; MOST SHAFTS 
OF FEATHERS APPEA R TO HAVE 
ONE TO SEVERAL LI CE PRESENT 

(7) VE RY HEAVY I NFE - EVE RY SHAFT OF FEATHE RS APP E ARS 
TAT ION TO HAVE SEVE RAL TO MANY L I CE 

PRESENT 

B. TH IS SYSTE M, DEVELOPED BY THE AUTHO R, CONS ISTS OF COUNT I NG 

FO R A PE RIOD OF EXACTLY ONE MI NUTE UNDE R THE ASSUMPT I ON 

THAT THE NUMBE R OF LI CE COUNTEO WOULD BE DI RECTLY 

PROPORT IONAL TO THE NUMBE R PRESENT . 

A DI FFERENT COO£ IS ASSOC I ATED WI TH EACH 25 L I CEJ 

£ODE INTERPRETATION 

(0) NO L I CE SEEN DU RI NG A ON! MI NUTE INTE RVAL 

(I) 1-25 L ICE SEEN OU RI NQ A ONE MI NUTE I NTE RVAL 

(2) 26-50 L ICE SEEN DU RI NG A ONE MI NUTE I NTE RVAL 

(3) 51-75 L I CE SEEN DU RI NG A ONE MI NUTE I NTE RVAL 

(4) 76-100 L I CE SEEN DURI NG A ONE Mt NVTE I NTE RVAL 

( 5) 101-125 L I CE SEEN DU RI NG A ONE MI NUTE I NTE RVAL 
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C. THE 4 PO I NT SYSTEM CI TED BY TELFO RD: 

CODE Cl TEO MEANING fNTERPRETA T ION USED IN THIS PAPER -
(0) NO VIS I BLE L I CE NO L ICE SEEN DU RI NG VI SUAL 

I NS.PEC T t ON 

( I ) I TO APP ROX . 100 RO UGH LY EST t MATE A RANGE OF 
,_ 

L I CE too L ICE 

(2) PRO PORT I ON ALLY ROUQHLV EST I MA TE A RAN OE OF IOI-
MORE 1000 L I CE 

(3) PROPO RTIONALLY ROUQHLY EST I MATE A POPULAT I ON 
MORE MOR£ THAN 1000 L I CE 

D. THE 4 PO t NT SYSTE M C ITED BY RAFFENSPE RQE R; 

(0) NO VI S I BLE L t C£ NO L I CE SEEN DU RI NG V I SUAL 
I NSPECT I ON 

(•) VERY DIFF I CULT TO OR 2 L I CE SEEN OU~ I NC VI SUAL 
F I ND I NSPECT I ON 

(2) L I GHT TO MKD . FROM 3 TO RATHE R NUMERO US OR 
INFES TAT t ON PLENT I FUL 

(3) MED • TO HEAVY VERY PLENT I FUL 
INFESTAT ION 

FO R ReMOV I NG L ICE: 

SEVE RAL TECHN I QUES CI TED IN THE LI TE RATURE, VAR I AT I ONS 

THE REOF, AND MANY I NDEPENO!NT I DEAS WERE TRt ED I N ORDER TO 

ESTABL I SH THE MOST APPL ICABLE ME THOD OF REMOVINQ TOTAL 

POPULAT IONS OF L IOE FROM CH I CKENS• 

OR I Gf NALLV, THE METKOO Ct TEO av BEE R AND COOK (1957) 

WAS ~RI ED. THIS CONS ISTED OF SK t NN I NG THE BI RD AND PLAC ING 

THE SK I N WITH TH£ ATTACHED FEATHERS I NTO A SOLUT I ON OF 

HOT KOH AND THE ENZYME TRYPS t N. EVE RYTH I NG EXCEPT ANY 

L I CE: WH I CH WE RE P RESENT' WAS SUPPOSED TO BE DI GESTED. THE 

OF 
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THE LtCE COULD THE N SE STRAI NED GUT OF THE SOLUT I ON FO R 

COUNT t NG . HOWEVE R, DI FF I CULTY WAS ENCOUNT!R ED lN OETTING 

ALL OF THE SK 1N ANO F£ATHE R1 OF A BI RO AS LA RGE AS A CHI CKE N 

DI Q!STEO. (TWAS FOUND, HOWEVE R, THAT I F THE CH I CKEN WAS 

PLUCKED, TH£ FEATHE RS COULD BE CO MPLETELY IGESTED. TH I S 

PROC~OURE REQU t RED SEVE RAL DAYS FO R EACH FOWL, WH I CH WAS 

MORE T ME THAN WAS AVA ILABLE, $0 A MORI! RAP I D METHOD WAS 

SOUGHT. 

T.H E METHOD CITED BY FLOYD AND TOWE R (1 956 ) WAS TRI ED, 

AS I T APPEA RED TO BE LESS T f ME CONSUMI NG . TH I S METHOD CON-

S I STED OF HOLD I NG A CH ICKEN F I RMLY OYE R A LA RGE P I ECE OF 

SMOOTH PAPE R. SEVE RAL P I NCHES OF PV RETH RUM OUST, WH I CH 

t R~l t TA TED THE LI CE P RESEN·r I WE RE DUSTED I NTO THE FEATHE R&. 

TH I S CAUSED THE LtCE TO Mt GRATE TO THE OUTS I OE OF TH£ 

FEATH ER S WHE RE THEY COULD SE FLUFFED TO THE PAPE R BY THE 

HANO . THEY COULD THEN BE COLL ECTED AND COUNTED . fN THE 

ACTUAL TRI AL OF THIS METHOD, 80TH PY RETH RUM AND Ot PTE REX 

WE RE usro . IT WAS FOUND THAT THE LI CE TENDED TO R! S l ST 

BE I NG BRUSHED FROM TH£ FEATHE RS EVEN THOUGH THEY WE RE 

MOV I NG TO THE OUTS I DE OF THE FEATHE RS, AND THAT SOMt OF 

THEM WOULD CRAWL ON THE HAND ANO ARM OF THE PE RSON OO t NG 

THE BRUSff~NQ• MAN Y OF THE LICE KNOCKED ON THE PAPE R 

I MMEO I ATELY BEGAN MI GRATING TO I TS EDGE . IT WAS VE RY 

Dt FF I CULT TO BRUSH THE LIVE LICE FROM THE PAPE R EVEN I F 

THEY WE RE I NACT IV E, BECAUSE THEY TENDED TO C~ I NG TO THE 
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F I BE RS OF THE PAPE R. 0£A0 LICE DO NOT EXH I BIT TH I S 

TENDENCY. THE METHOD C IT ED BY DUNN (l932), OF APPLYtNQ 

CHLO ROFO RM TO A TOWEL DRAPED AROUND THE CH I CKEN TO ANESTHETIZE 

THE LtCE PRESENT, WAS ALSO TRI ED . CHLO ROFO RM , HOWEVE R, DI D 

NOT KEEP THE LICE I N AN AN ESTHET I ZED CONDIT I ON LONG ENOUGH 

AFTE R APPLICAT I ONS THAT RANGED UP TO S I X MI NUTES. 

IT WAS THOUGHT THAT AN EFFECT IVE METHOD OF REMOV I NG 

LICE F ROM THE BODY OF CH I CKENS MI GHT BE WITH A VACUUM 

CLEANE R. A COMME RC IAL TYPE VACUUM CLEANE R WAS SECU RED 

AND THE DUST BAG REPLACED WITH A 350 MESH PLANKTON NET 

TO CATCH THE LtCEe EACH CH I CKEN WAS PLACED I N A POLY-

ETHYLENE BAG WI TH A WAD OF COTTON SATURATED WITH CHLOROFORM . 

THE NECK OF THE 8AQ WAS SEALED SNUGLY AROUND THE NEC K OF 

THE CH I CKEN I N SUCH A WAY AS TO LEAVE THE HEAD OF THE 

CH I CKEN EXPOSED TO THE At R. AFTER APP ROXt MAT£LY 6 MI NUTES, 

THE CH I CKEN WAS REMOVED AND VACUUMED. IT WAS FOUNO THAT 

THE LI CE WE RE RATHE R EAS ILY REMOVED FROM THE B t RO I N THIS 

FASH IG N WH IL E THitV WE RE STILL ANESTHET IZ ED, 8UT 1 AFTE R 

APP RO XIMATELY A MI NUTE OF EXPOSURE TO THE AtR, THEY BEGAN 

TO BECOME ACTIVE ANO REMOVAL DI FF I CULT e BECAUSE OF THEI R 

A ~ IYITV THEY WE RE ALSO DIFFICULT TO REMOVE F ROM THE PLANKTON 

NET • A DI FFE RENT APP RO ACH TO THE SAME TECHN I QUE I NVOLVED 

PLACING AN ASPI RATO R TYPE SUCTION JAR PARTIALLY F ILL ED WtTH 

ALCOHOL BETWEEN THE VACUUM CLEANER ANO THE NOZZLE, THUS 

CATCH I NG THE LtCE I N THE ALCOHOL . HOWEVER, TH E S MALLER 

S IZ E OF THE TUBES GO I NG f NTG THE SUCT I ON BOTTLE I N RE~AT I ON 



15 

TO THE DI AMETE R OF THE VACUU M CLEANE R TU BE , AND THE 8U88L l ~G 

OF THE L I CE TH ROUGH THE ALCOHOL, SUFF t C t EN TLY REDUCED THE 

SUC Tt ON TO MAKE I T t MP08S t BL£ TO EAS I LY REMO VE ALL THE L I CE 

F ROM A CH I CKEN . 

ANOTHE R ATTEMPT TO REMOVE L I CE FROM CH I CKENS WAS BASED 

ON THE HYPOTHES I S THAT L I CE WOULD MI QRAT t F ROM A COO L I NG 

OBJECT TO A WA RM ER OB J ECT . A BO TTL E OF WATER WAS HEA TE D TO 

THE NO RM AL BODY TEMP£RATU RE OF CH I CKENS (APP ROX IMATELY 

tos0c.), WRAPPED WI TH COTTON, AND PLACED BE S I DE AN I NFESTED 

CH I CKEN WH I CH HAO RECENTLY BEEN KI LLED . MOST OF THE L I CE 

LOCATE D ON FEATHE RS ADJA CENT TO THE HE ATED BO TTL E MOVED OUT 

TO THE ENDS OF THE FEA THE RS, BUT ONLY A FEW Mt GRAT ED TO THE 

COTTON . THOSE L I CE SEVE RAL I NCHES F ROM THE HEATID BOTTL E 

DI D NOT SEE M TO SENSE THE HEAT • 

ANOTHE R METHOD THAT WAS TRI ED I N THE SEA RCH FO R THE 

MOST EFFECTIVE WAV TO REMOV E L f CE F ROM CH I CKENS I NVOLV ED 

TH£ FOLLOW f NQ PROCEDU RE : AN I NFES TE D CH I CKEN WAS K I LL ED 

AND PLACE D I N A FREEZE R AT A TEM PERATU RE OF -270C . FO R 

SE VER AL HOU RS TO Kt LL THE L I CE . TH E CH t CKE N WAS THEN REMOV ED 

AND FLUFFED I N AN ORDI NARY PAP ER BAG. THE Dt FF t CU LT f ES 

ENCOUNTE RED HERE WE RE THAT THE RE WE RE TOO MANY PLACES t N 

AN ORDI NA RY PAPE R BAG THAT WOULD CATCH ANO HOLD THE L I CE 

ANO THAT A CH I CKEN t N THE F ROZEN STAT E t S UN MANEU VE RABLE, 

ANO I F ALLOWEO TO THAW THE FE ATHE RS FLUFF OUT OF THE I R 

FOLL I CLES . 
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HAY t G FOUND THAT nu: f,. to~ ARE MO l' EA u. V RUtlYiO 

WHIM t!>EAO ANO THAT TH E BEST WAV TO tOLL THEM -· 'f FtJMl A -

TU'>N• IT WAS Ot?;C f OEO TO FUMt AT£ A CN tCIUtN ANO Tl~ V TO RE:MOY! 

TNE LI CE BY FLUFF f ff THE FiATW A • A WiAVI LY I NF£$TE& 

CH l CKEff, Afi'Ttt q fiU! t NQ FU>HOATEO, WAS FLUFFED F tV£ Tt ME: I f"O R 

FJVE MI NUTE I NTE RVAL ANO IACH SANPLe BAVEO EPARAT6LV. 

Wtt N CCUINT~O, • T WAS FOUND THAT OF ALL THE .. tcr eOl.L!CT'iO, 

71 % CAME F' ftOM TH E Ft H T $ Mt UTE INTER VAL, 18% CAME F ROM 

TH! SICONO 5 MOJUT£ HITi RVA.t. 1 71!, CAfliHt F!~OM TM E TH I ~ O, 3,~ 

F ~OM THE FOURTH, ANO ~fo F' HOM THE F t Ffth AS N£AfH,. V 9~ OF 

TH€ LfC( CAME F ROM Tffi Ft A$T JO MtMUT£ OF FLUFF t NC, I T 

WAS CONSU>E f.l EO THAT tO H lNVTE8 WOUl.O 6! A SUFF I C l f!NT LENGTH 

OF T I ME TO Ft.UFF° Tff ! BHH)S ANO t F ALL SlfH>& WfZ RE T R(ATEO 

UNtFO RM"-Y THE , E ULT8 WGtJt.f) 8tt UN I FO RM. Tt-iE ·u:cttN tQU E'. F0 1,1 

COLL£CTING TH£ PO WLATlO N O LI CE FROM CK f CK~NS THAT WAS 

F . ALt. V u to t s A FOLLOW$: THE FEET OF EACH a I RO \IE . £. 

ICUREO TOQETH £ A• THE Gt ROS WI RE TH~N PLAC(I t N ING IVJOUAL 

FVMt AT I ON CHAMB.f? $ WHf CH w~ »E ROUffO OGt..ONI 0 4 :q o OARO BOXES 

THAT I NSECTJC I D£ COMPANI E USO TO IH I CAL~ON JUG$ OF 

tNS£CTI C f OE • SC REENW t q t 00NTAlNS RS1 4-5 I NCHES LONQ ANO 

t-f l/2 t .N CffE tN OtAM~Ttr:R, WE f-l E F ILL tD WI TH COTTO~ AND 

SATUAAT!D WtTH MiTffYL e ~oMt OU (AH t NIK~i~StV£, RELATIVELY 

SAFE FU tCANT)• OU! CONTAtNE ~ WA PLAClO t ff THE FUM t GAT I ON 

OHAM9£R WITH EACH CH t CKeN . THE To, OF' TK£ CHAM UR WA$ 

L t NEO Wf TH ,AP&: R T-OWll.$ TO MAl< E A. TtOHTE A 8£AL ANO 1"fU'. LIO 
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PUT IN PLACE. AFTE R LEAV I NG THE CH t CK£NS IN THE CHAMBE R FO R 

A MINIMUM OF TH REE HOU RS THEY WE RE REMOVED AND HUNG 8Y THE 

FEET FROM A HOOK WH I CH WAS SUSPENDED FROM THE CE I L I NG BY A 

ROPE. THE WINGS OF THE CH IC~EN WE RE FASTENED OVE R I TS 

BACK . A 12" X 23ff POLYETHYLENE SAO, WH I CH WAS PUNCTU RED 

I N THE BOTTO M ANO THR£PED UP THE ROPE, WAS PULLED DOWN OVE R 

THE CH f CKEN e TH I S FO RCED THE L I CE TO FALL ST RAI GHT DOWN 

A8 THEY WE RE FLUFFED FROM THE CH I CKEN, TO THE 4 FOOT X 4 

FOOT P I ECE OF SMOOTH PAPE R LY I NG HO RI ZONTALLY ABOUT 3 INCHES 

BELOW THE HEAD GF THE CH t CKEN e EACH CH I CKEN WAS FLUFFED 

FO R TWO F I VE MI NUT E INTE RVALS BY PLAC t NQ THE HAND UNDER THE 

8AG AND RUFFL I NG THE FEATHE RS. AFTE R EACH F I VE Mf NUTE 

I NTE RVAL, TO AVO I D GETT l NG TOO LA RGE A P t LE OF FEATHE RS ANO 

DE8! 1S1 THE PAPE R WAS £MPT t ED I NTO A SMALL GLASS BOTTLE 

TH ROU~H A FUN NEL . THE CO MPLETE SAMPLE F ROM EACH CH ICKEN 

WAS PLACED t N THE SAME BOTTLE, STOPPEREO ANO LABELED . 

TH I S TECHN l tUE AL LOWED SAMPLES TO BE TAKEN F ROM A 

LA RGE NUMBE R OF BI RDS IN A DAY BECAUSE SEVE RAL FUM I GAT ION 

CHAMBE RS COULD BE USED S I MULTANEOUSLY . TH£ FLUFF I NG 

P ROOEOU RE TOOK APP ROX IMATE LY 15 MI NUTES PE R BI RD. 

FO R COUNT I NG Leet: 
PA RT OF THE METHOD CI T!O BY FLOYD AND TOWE R (1956) 

FOR P REPAR I NG SAMPLES OF L I C( FO R COUNT ING WAS TRI ED . TH I S 

WAS TO ST I R THE SAMPLE I NTO A BEAKE R CONTA INI NG A f00 CC . 
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Ml ~TU RE OF WATE R AND A WETT I NG AGENT AND THEN POU R TH I S INTO 

A SUCT I ON F I LTE R. TH I S WOULD DIST RI BUTE THE L I CE EVENLY 

ON THE F I LTE R fAPE R. THE PA RT OF THE METHOD NOT TRI ED WAS 

TO PLACE THE F I LTE R PAPE R ON A SL I DE MOUNT RI NGE R AND COVE R 

I T WI TH A P I ECE OF GLASS MARKED I NTO 5 CONCENT RI C C I RC LES 

WI TH BLACK RAD I OMAT LANTE RN TAPE. THE SL I DE MOUNT RI NGE R 

WAS THEN PLACED UNDE R A STE REO MI CROSCOPE ANO EACH C I RC LE 

COUNTED SEPA RATELY. FO R TH I S WO RK, THE F I LTE R PAPE R I TSELF 

WAS MARKED OFF I NTO 1/2 I NCH SQUA RES ANO EACH SQUARE COUNTED 

UNDE R THE STE REO MI CROSCOPE. HOWEVE R, AS THE SAMPLES ALWAYS 

CONTA I NED A CE RTA I N AMOUN T OF DEB RI S, I T WAS ALMOST I MPOSS I -

BLE TG MAKE AN ACCU RATE COUNT F ROM A ORY F I LTE R PAPE R. To 
MAKE COUNT I NG EAS I ER THE BOTTOM OF A PETRI DI SH WAS MARKED 

OFF I NTO 5/8 I NCH s,UA RES WI TH A WAX PENC I L ANO ALCOHOL 

ADDED . THE F I LTE R PAPE R WAS PLACED I NTO THE PET RI DI SH ANO 

THE L I CE SC RAPED OFF WI TH A SCALPEL. THE PAP£ R WAS THEN 

EXAM I NED TO DETE RMI NE I F ANY L t CE HAD BEEN MI SSED . THE L I CE 

I N THE DI SH COULD BE COUNTED MUCH EAS I ER, 8UT MANY HAO BEEN 

BADLY MUT I LATED F ROM BE I NG SC RAPED F ROM THE F I LTE R PAPE R. 

ALCOHOL ALSO SLOWLY DI SSOLVES WAX PENC I L. TO OViRCOME TKESE 

DI FF t CULTfES, IT WAS DEC I DED TO ALTE R THE TECHN I QUE BY 

A0D 1NG ALCOHOL 0 1REC TLY TO THE SAMPLE . PO RT I ONS OF THE 

SAMPLE WE RE THEN DRAWN OFF WI TH A MED I C I NE DROPPE R AND 

DEPOS I TED t N A SPOT PLATE PO R COUNT I NG. TH I S WO RKED VE RY 

WELL, BUT TOOK CONS I DERA8LE TI ME . IT WAS F I NALLY DEC I DED 
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TO DEPOS I T ALL OR PA RT OF THE ORV SAMPLE (DEPEND I NQ ON THE 

AMOUNT OF BULK) I NTO A PET RI DI SH THAT WAS MARKED OFF I NTO 

5/8 I NCH SQUA RES WI TH !NO I A &NK . ENOUGH ZYLENE WAS ADDED 

TO WET THE SAMPLE AND THEN HEAVY MI NI EAAL OI L WAS ADDED UNT I L 

THE RE WAS A TH I N LAVE R OF THE VI SCOUS MATE RI AL ANO L I C£ OVER 

THE BOTTOM OF THE PETR I OI SH e THE PET Rf DI SH WAS PLACED ON 

THE STACE OF A STE REOM t CROSCOPE AND THE L I CE WE RE COUNTED 

US INB 15 POWE R MAGN I F I CAT I ONe A MECHAN I CAL COUNTi R WAS 

USED I N MAK I NG THE COUNTS . THE SA MPLE BOTTLE WAS EXAM I NED 

ALSO TO DETERMI NE THE NUMBE R OF L I CE THAT WE RE MI SSED . 

AFTE R EACH COUNT, THE PETRt DI SH WAS CLEANED WI TH VE RY 

SOFT T I SSUE PAPE R, AS TH I S WOULD NOT REMOVE THE INO I A 

INK MARKI NQS • 

FG R STAT I ST I CA L ANALYS I S: 

THE DATA WE RE SUBJECTED TO SEVERAL STAT I ST I CAL TESTS . 

ONE SUCH TEST DETE RM I NED THE AMOUNT OF COR RELAT I ON BETWEEN 

TH£ NUMER I CAL SUBD I VI S I ONS WI TH I N EACH COO I NG SYSTEM ANO 

THE ACTUAL NU MBERS OF LI CE THEY WE RE ASSUMED TO REPRESENT . 

A SECOND TE T1 BASED ON THE AMOUNT OF CO RR ELAT ION, DETERMI NED 

I F ALL SYSTE MS WE RE EqUALLV GOOD OR I F AN V WE RE S I GN I F I CANTLY 

DI FFE RENT F ROM THE OTHE RS . AN ANALYS I S OF VA R I ANCE WAS 

PE RFO RMED TO DETE RMINE I F THE DATA WI TH t N EACH SYSTEM WOULD 

FOL LOW A LI NEAR REG RESS I ON LI NE . A SECOND ANALYS I S OF 

VA R I ANCE DETE RMI NED I F THE MEANS WI TH I N EACH SYSTE M WE R£ 
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£Q~l~. IN THOSE COD I NG SYSTEMS I N WH t CH SOME OF THE MEANS 

WERE FOUND TO BE UNE,UA~ , A MULT I PLE RANGE TEST WAS PER-

FO RME D TO OETE RM t »E l F ANY OF THE MEANS WI TH I N THAT S YSTEM 

WE RE EQUAL. To DET ERM I NE t F THE AMOUltT OF OVE RLAPP I NG 

Wt TH t N EACH SYSTE M WAS S f GN t F I CANT , A BARTLETT'S TEST FO R 

HOMGQEN I TY OF VA RI ANCES WAS PE RFO RME D. 
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RfSULTS 

AFTE R THE LOUSE POPULAT I ONS ON 79 FEMALE CH I CKENS 

WERE CODED BY THE FOU R COO l NG SYST!M8 AL READY DESCR I BED, 

THEY WE RE COLLECTED AND ~OUNTED . THE NU M8E RS OF LICE 

FROM ALL CH I CKENS AR£ LISTED BELOW I N THE I R APPROP t fATE 

PLACES I N EACH OF THE FOU R SYSTEMS. 

TABLE: A 

ACTUAL LOUSE COUNTS F'O R SYSTEM A 

0 , · 2 3 4 5 ' ' 3 6 24 74 264 425 766 2479 
l4 9 29 t20 453 588 1200 3213 
17 14 49 128 654 1036 1209 3308 
19 IV 53 316 861 1204 1314 3829 
33 17 84 580 924 121 2 1329 3903 
48 29 t 13 793 936 1368 1518 5200 

30 130 1205 981 1377 2066 5774 
31 208 1026 14 I '1 2196 
33 238 1092 1608 2222 
43 1336 1902 2250 
46 2026 2597 
59 2544 2730 

2798 2845 
32 t I 
3872 

134 330 9·28 32116 8~27 19505 31325 211oi 
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TABLE B 

ACTUAL LOUSE COUNTS FOR SYSTEM 8 

0 ' 2 3 4 5 
14 3 264 425 766 2479 
17 6 453 588 t200 3213 
19 9 580 86f 1204 3308 
48 14 654 924 1314 3829 

17 793 98 1 1368 38?2 
17 936 1ao9 15t8 3903 
24 1026 1377 1608 5200 
29 1036 1902 2196 5774 
29 1092 2026 2222 
30 1212 2066 2250 
31 1329 2544 2730 
33 1336 2597 2798 
33 1417 284S 
43 3211 
46 
49 
53 
55 
74 
84 

113 
120 
128 
130 
208 
238 
316 

1205 

98 al§'r 12128 itsoo 2'fa30 315?8 
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TABLE C 

ACTUAL. Louae: COUNTS PO R SYSTEM C 

0 I 2 3 

3 6 425 2479 
14 9 588 3213 
17 14 654 3308 
19 17 766 3829 
33 17 861 3903 
48 24 936 5200 

29 1036 5774 
29 f092 
30 1200 
31 1204 
33 J309 
43 1212 
46 1314 
49 1329 
53 1368 
55 1377 
74 1417 
84 1518 

113 16,08 
120 1902 
128 2026 
J30 2066 
208 2196 
238 2222 
264 2250 
316 2544 
453 2597 
580 2730 
'793 2798 
924 2845 
981 32 I I 

1026 3872 
1205 
1336 

134 §458 54373 211c5g 
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TABLED 

ACTUAL LOUSE COUN1'8 FOR SYSTEM 0 

0 I 2 3 

3 6 24 425 
{4 9 29 588 
17 f4 49 766 
19 17 53 1036 
33 17 13, 1200 
48 29 84 1204 

30 I 13 1209 
31 120 1212 
33 128 1314 
43 130 1329 
46 208 1368 
55 238 1377 

264 1417 
316 1518 
453 1608 
580 1902 
654 202.6 
793 2066 
861 2196 
924 2222 
936 2250 
981 2479 

1026 2544 
1092 2597 
1205 2730 
1336 2798 

2845 
3211 
3213 
3308 
3829 
3872 
3903 
5200 
5114 

,3a :: s20 l2&fi 1!SJe: : 
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TH£ MEANS OF EACH SUBG ROUP FO R TH£ FOUR CO@ t NG S YSTEMS 

ARE ~ t STeD I N TABLE f . 

TABLE E 

"THE MEANS o F THIE; S UBG ROUPS FOR THE FOUR COO I NG S YSTE MS 

§ vsT EM 0 I 4 6 7' ' .. ------2 3 

A . 22 28 103 459 853 1500 2088 3958 

B 25 11 2 933 1458 1945 3947 

C 22 278 1699 3958 

D 22 28 487 2243 

AN ANALYSIS OF VA R I ANCE I ND I CA TED THAT THER E WAS A 

S t 8N t FICANT DI FFERENCE I N THE ME ANS OF THE SU8Q ROUPS WtTHIN 

EACH CODJNQ SYSTEM . TH E RESU LTS OF A MULTIPLE RANGE TEST 

TO DETE RM INE WH t CH OF THE MEANS OF THE SUBG ROUPS WE RE 

DI FFE RENT ARE GIVEN I N TABL E E. THOSE ME ANS WH I CH ARE 

UNOE RLI NEO BY THE SA ME STRAI GHT L I NE ARE NO T S I GN I F I CANTLY 

DI FFE RENT AT THE . 05 LEV EL. 

A CORRE LATIO N BETWEEN THE SCO RES ANO THE ACTUAL LO USE 

COUN T WAS PE RFO RME D AND THE RESULTS ARE L I STED UNDE R 

R (CO RR ELATt ON COEFF t C I ENT) t H TABLE f FO R EACH COO I NG 

S YSTEM. A TEST SHOWED THAT THE CORRE LAT10 N COEFF t C t ENT FO R 

COO I NG 9YSTEM O WAS S IGNI F I CANTLY LOWE R THAN THE CO RR ELATION 

COEFF I C I ENTS FO R THE OTHE R SYSTE MS AT THE . OS LEVEL• 
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TABLE F 

COR RELAT I ON COEFF I CI ENTS FO R TH~ CODING SYSTEMS 

SYSTEM R Rf 

A . 82 . 87 

8 .86 . 87 

C . 81 . 85 

0 . 68 

THE SUBG ROUPS WITHIN COO I NG SYSTEMS A, 8 ~ AND C WH ICH 

WE RE NOT S I GN I F I CANTLY DIFFERENT FROM EACH OTHER WE RE COM-

BINED ANO A NEW COR RELAT ION COEFF I CI ENT WAS CALCULATED FO R 

THEM • THESE NEW CO RR ELAT ION COEFFIC I ENTS ARE L ISTED UNDE R 

Rt t N TABLE F. 
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SUMMARY ANO CONCLUSIONS 

THE PRI MA RY OBJECT I VE OF TH I S ~O RK WAS THE EVALUAT I ON 

OF SEVE RAL COO I NG SYSTEMS USED TO EST I MATE THE DEG REE OF 

LOUSE I NFESTAT I ON ON CH I CKENS. ON THE BAS I S OF THE DATA 

COLLECTED ANO STAT I T I CAL TESTS PERFO RM ED, WE NOW SU MM ARI ZE 

OU R CONCLUS I ONS. 

IT WAS FOUND THAT THE L I NEA R RELAT IONSH I P BETWEEN THE 

SUBGROUPS OF THE COD I NG SYSTE MS ANO THE ACTUAL NU MBE RS OF 

L I CE, WH I CH HAO HE RETOFO RE BEEN ASSUMED, ACTUALLY EX I STED. 

TH I S WORK ALSO I NDI CATED WH I CH OF THE FOU R SYSTEMS 

TESTED WE RE PROBABLY THE BEST COD I NG SYSTE MS . s,s.rms A, 

8, A~D C WE RE CON81DERED SUPE RI OR TO SYSTEM O BECAUSE THE 

SCO RES FO R A, B, AND C WHEN CO RR ELATED WI TH THE ACTUAL 

COUNTS RESULTED I N S I GN I F I CANTLY Ht GHE R CO RR ELAT I ON 

COEFF I C I ENTS THAN SYSTE M D. S I NCE SEVE RAL PO I NTS I N SYSTE M 

A WE RE NOT S I GN I F I CANTLY DI FFE RENT, SYSTE M A WAS CONSIDE RED 

I NFE R IO R TO SYSTEMS 8 ANO C. SYSTEM 8 COULD BE CONS 10E RED 

SUPE RI OR TO SYSTE M C BECAUSE TH£ METHOD OF DETE RMI NI NG THE 

SUBGROUP THAT REP RESENTS EACH POPULAT I ON OF L I CE MOST 

ADEQUATELY I S LESS ARBI TRARY AND BECAUSE THE RE ARE MORE 

SUBG ROUPS . SYSTE M C, ON THE OTHE R HAND, I S MUCH FASTE R 

TO USE e 

IT WAS FOUND THAT WHEN THE PO I NTS I N SYSTE MS A, 8, AND 

C WH I CH WE RE NOT S I FN I F I CANTLV DI FFE RENT WE RE COMBINED, THE RE 

WAS A SL I GHTLY HI GHE R CO RR ELAT I ON ( RI I N TABLE F) . 
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A SECOND OBJECT I VE OF TH I S WO RK WAS TO DEVELOP A 

PRACT I CAL TECHN I QUE FO R R£MOV I NB AND COUNT I NG THE TOTAL 

LOUSE POPULAT I ON . THE TECHN I QUE FO R DO I NQ TH I S, WH I CH WAS 

FOUND TO WO RK WE LL I N TH I S C I RCUMSTANCE, HAS BEEN DI SCUSSED . 

IT BECA ME APPA RENT AFTE R TH I S WO RK WAS BEGUN THAT,DUE 

TO L t MI TAT I ON8 OF T I ME ANO FAC I L I T I ES, THE RE WOULD BE SO ME 

QUEST IONS THAT COULD NOT BE ANSWE RED . IT WAS I MPRACT I CABLE, 

FO R EXAMPLE, TO DUPL I CATE TH I S STUDY US t NC DI FFE RENT BREEDS 

OF CHICKENS OR DI FFE RENT S~EC I ES OF L I CE WH I CH I NFEST 

CH I CKENS. HOWEVER, I T I S FELT THAT TH I S STUDY WAS A 

DEF I NI TE ST RI DE FO RWA RD, AS I T TEST I F I ED TO THE MER I T OF 

US I NG COD I NG SYSTEMS AS RAP I D ANO S I MPLE METBOOS FO R 

EST I MAT I NG LOUSE POPULAT IONS ON CH I CKENS . 
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ABSTRACT 

AN EVALUAT t ON OF SEVERAL COD ING SYSTEMS, OR ARBI TRARY 

SETS OF NUMBERS, USED TO EST I MATE LOUSE POPULAT IONS ON 

CH I CKENS WAS PE RFO RM ED. INCLUDED I N THE STUDY WAS THE 

DEVELOPMENT OF A TECHN I QUE FOR THE REMOVAL OF L ICE FROM 

CH ICKENS AND A TECHN I QUE FO R MAK I NG ACTUAL LOUSE COUNTS. 

THE PROCEDU RE I NVOLVED CONS ISTED OF COD ING, BV 4 

COO I NG SYSTEMS, THE LOUSE INFESTAT IONS ON 79 IND I VI DUAL 

CH ICKEN HENS. EACH CH I CKEN WAS THEN FUMI GATED AND THE 

FEATHE RS FLUFFED TO REMOVE THE L ICE AFTE R WH I CH COUNTS WE RE 

MADE US I NG A STE REOM t CROSCOPEe THE RESULTING NUMBE RS WE RE 

SUBJECTED TO SEVERAL STAT IST I CAL TESTS WH ICH I ND ICATED 

THAT THE RE ARE L INEA R RELAT IONSH I PS BETWEEN THE NU MER I CAL 

SYMBOLS ANO THE I NFESTAT . ONS THEY ARBf TRARI LY REP RESENT. 

IT WAS ALSO FOUND THAT DUE TO THE I MPROPE R SPAC I NG OF 

VALUES- THE ACCU RACY OF ONE COD I NG SYSTEM Wl8 I NFE RIO R TO 

THE OTHE R TH REE SYSTEMS• 
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