
a'r 011/38'

11.111 crivildehmiTh

fillflaCHIDngt141fidaportiTalicrill?illiollfiniamal
13111111auffinviilo

The production of specific pathogen free (SPF) chickens
maintained as a closed flock
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Abstract: Tarika Pramoolsinsap. 1995. The production of specific pathogen free (SPF)

chickens maintained as a closed flock. Thai J Hlth Resch 9 (1): 31-44

Specific pathogen free (SPF) chickens, L-M strain, were kept in the barrier system
colony and filtered air under positive pressure (FAPP). The diet and water were essentially

steriled. Intensive mating system and artificial insemination (Al) were applied to produce chickens

which were housed in individual cages. Egg producing chickens, 55 - 75% of oversall chickens
aging 6 - 15 months old, have fertility and hatchability rates of the eggs produced were 75%

and 90 - 95% respectively. Flocks are routinely monitored for pathogenic agents. No antibodies

were detected from these chickens at various ages against six pathogenic bacteria and fifteen

viruses. Also, no gastrointestinal parasites were observed. Some techniques and recommendations

were made to set up of the SPF chickens colony in the developing country especially in our
country, Thailand.

Key words: SPF chickens; Production; Closed flock.
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32	 111511 thnjahfiTrici	 111d1f4dilit11111M141111111^111d

/in 4'0 fir :1113f11 111Z.Va datilliiiti. 2538. 111114VillangilslifillaMtrileiliiillAilolimmilq

111C(111iEllfitIlf11M14illIlligild 9 (1): 31-44

o]sidotio:,lin47oHhill000lioiin77kriiiOTION7n7:,-21 (SPF)	 L-M 7111-7,1170nelfiln

7111 Tonilv.,-nuoluomlairlim751,1711110 n114TM (barrier system) i-nifillf1777nve-m mdieini' 'ilAhn

itionlom71771 vun°374OTMOnalD-m10117t17Unve nndn412711U30 (FAPP)

111 g11711 61/2.1311f1)7)1)711v710001ilabfi 771 intensive mating system 11d:ifnkle1711ik71 (artificial

insemination) 711f13711671114iillillnllid 117,'7,1701 55 - 75% 118411,71161n111M1

6-15 14110a17771 110:,1r11,171511071117 -75701.1 75% hall.117t1k70011,1171r11191-77N 90-95%	 771t)75-

osavaour7O7nek7o7L7a3q1191nvi-Nfr1Jotitua gf1/147thyllioul-1761virovlun'ludabon-1411710111111

6 Tlfl 11o:;1-5-on3477i-o 15 ho audnuanntri3n7,niina-m-ntiosaohinu

SPF II)Jilvon7p-ifillthrnni vz,-Irluiatioplurnigurludv,'Tinfaldefign71

15E147011 SPF iial0Qz:117n7211i177111121V;Ino7nms771,11118.Olfine177o'irluatia

ell ltili^ll : ion71i1/000mar5f1917n7L-q: olmoo; lat141111112-mladilo

Specific pathogen free (SPF) animal 111,11t1i1.9&141.1aaoi4o fAvyilei

uvii11491110f1111J5111111611,4 p outmnsilintfi q iiii p tjluii4n-thAq iiiinFl 1o8404

riluni5911-Hrroutniuda p otilammisfio (Gray, 1973; Hein, 1973) f115N&1A91 - SPF m1Ji5onlnil

'1, 4inu14 2 Infil '40

Barrier system In.1111iFw1441111^1i'01.161.11111fiOVI)1401f115IgEls1&14 SPF Gli.11.15t,'1111f1111111

110,161.114015fiiidamitiFiouit-ii4o -5	 (4111111-11104liitl4h4

lift-11541 imminnliristio41,11-wtinaniului5sulavi45 	 olniftiimp4

tiuvot,, nlului54tIourThi" viD4tifuoiniffilu3Tniei-rwlition5a414-1111 vtaiillIfyyninAkwalnlfmitau

4041184AV1 -ili1141_11f) (FAPP) (Drury et al., 1969; Anderson et al., 1972; Zhu et al., 1988) 511JYl4le1185
5,

ii404111-milumasuatmrlor5 	 aJthnitfi'Dal 50414'1 iirrt;oloiiat,liiu

1115i111,910I7M1A/1 (Walker and Poppleton, 1967; Paterson, 1969; Poole, 1987)

4
Isolator ililltiltitAti91JuaDC11110 iMittlf1T1flthIlYILI-10h1Jita.nelf1101,1011411bltawli110

lifiTt,'1114/10 Polyvinyl chloride (PVC) (Dennett and Bagust, 1979; Poole, 1987)

luthnviffiriti-164riauluilihnTiff vitt tu

SPF i-nrtain 1111/A11111-1111114114111f1151hlifi

lliSnillf11974,11551.101 (conventional eggs) 4-)60151111J1141:111.1"ThOill'il A'16111,1141115(4&lifleifliii1461.11J1-illei



9'1 9 nvvwr 1	 1 IL
	 1111f4a01110r.11411i1MOV11401111111TAFIGIllf1011J1Z1 .1	 33

VIM.  2538
	

11,111113811 d11111110

1151x 911 I0014k3601,19iO411nti (embryonated chicken eggs) viloirn`1151talr(191dATOlih6 Olt114191111

(chicken embryo fibroblast cell) 11M.'14111,111.11it1015-AVD111tUniviv-Hlii'd-ivitivuo4i'oriiin

	

A	 ,	 A-lfi cilwrrincrvinmniaaaficniampitilmt'iioi ioulliviolfil-)dilAiniulduAattoduniouvo9annu con-

ventional eggs 1401111117,1a16,60111f115)it1015")VVOUfltUfllYi 14comiutiiir oiosuiluilltd014 (Gray,

1973; Hein, 1973; Zhu et al., 1988)

1041u(iitrii	 SPF Tlf11400,3:11,,0111-100141431511J1J1115

1115NA1=11,11ittl1E11^h411V191 SPF lounilNauiloL	 91 e7 ^1c^1Nll^i11v114^111J

t11011111 um;n171titightfuo4ltilli SPF	 L-M

SPF gifl09111.] IM1111A091f4046111ff511f1V11041i5:,1,11illilF1410

SPF cT1tJ1 i 	 L-M	 111151111n151gEll

riliii1115511911 (conventional) 00: iii0114154ilautilo	 11,M.191ir:111,1f11501')ViDIJIALI5n1:',	 iiicidaaoun
150 iilf111115111-11011091t10111.11J14 ,144 (vertical transmission diseases) 19tH 150 Newcastle disease (ND),

Avian encephalomyelitis (AE), Infectious bronchitis (IB),Infectious laryngotracheitis (ILT), Marek's disease,, 

(MD) Ira:: Avian leucosis	 (AL) '441.10fi'01,'"A0111111&1411?“1111)itlAj91411Afl041101rft11111141S-1)1101111,14

115:3114111-1 (Nippon Institute of Biological Science Laboratory Animal Research Station) 11„IffillVatY1

6111^11fi,19111196ii	 V141g041tiatilv154(5'ouilo

a4111/r14 SPF	 01111ff1114vap.ditnitimivipitilii154ilay

qtw11i17Jii110111111t'f1411 iluriunivrilliluircniiiapovioiourAirmiianloloinwr (filter) ir14311J51',Rilif111^1

11,1f1159Thilitif0I5f1Vill	 till	 itat-vilUC19114011115iltida141f11'11 SPF d1J1J511111,1.111144-111	 (110111

15111014i411715:;1111 barrier t1')1111J tillt1f11401,13,ifildflfii111 -)14 1,200 ill ii11115Lagi'UtlitlrhrillillOEJ

111.111 closed colony 'AO bitilviatairiw(winumAulAtauvidunin yiNalinliaTfudilviivi 11fl?.,111t,Iffli

cal,ibilfifil1J1T1f11410111j 1;101	 1110 V10 CA 0911f1AVIA	 (non-inbreeding system) (Furuta et a/.,1980)	 11"101f1

ii19iTLliMoutto 19101:11n'1111V1111,11.101111AZIAIJNarli1140 61111115:;a11 'iS111/11114 (rotation and intensive

mating system) 9T111?(0111,1/114 1 (Takamatsu, 1973)

	

 <1.	 _
15411 014011491 SPF QT1f111C,1 6'

„,
400:1111 -1i10i11911 fjOlt1111111-M19111110f111Iffilat1111111"d1J1f1

f1V11 ‘41J1g01A01'19114 9 (Chute, 1964; Hein, 1973) tlifiU154igtaitiilin'i/1441141M1
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riluttilufmiiimasI DI5fi (Paterson, 1969) to 	 n-no tilofj lioA4 uM,'D -10 1411

11101 c1:1140 (Taylor, 1974) .611 2 "II-101.144511fliVitifir1151fliJilfravil4 C '64 3 Ifil0 X10 t1Ji1a^1J5^l1JfPl

(methyl bromide) aonipitclilltualvill C 141-14-19110111111i1E1 (ammonia) oDntyntrilaiu oocysts 1101

coccidia 1^ .1144101^10 .11.11a;11a (formaldehyde)111aDontrni calmufnliluuwl-)10 (Sebesteny, 1992)

tinlif115T1Adf;11111,11a4171,101 IMJ1114-10d1A111111J1V1f1T.611151119A11J109i1 ,1	 100	 vA
5V

910 1 15A94 lifi 1,14-11111J11111r49,11;011.1111D,A11711115 (Taylor, 1974)

I4allfil4111401Li

111011,115,1110141g011fi SPF 1). 11110,1 911111111)0.11flil Dlif15U1141310,1filli411D1111all (boiler) niolu

41101JO1I0tDD4 eillilliaf150401fliff)111115::Frilif11114114141414 (prefilter) 91142faslall4tri0f150101fliffi131

thrIrninivinail (medium filter) lia:4114. 0'418r411-11111 0f150401fliffV1111hallif11114,1 (Cambridge HEPA

filter) 013JA1G111 lAvio-ruI5svitalt-Cilovisnio4a1A43111a4tilotifurdiii D

19110,11g91141111J0 6 f114/4-311J4 (Hein, 1973) 4-Hif1 -Milli 1.6 11.1915/111111 tial',"ilt15t1110001111101.1011
A	 e

I5415D141,i1111JOIMJr41141,104L0191J11.1f159111 2 (air complete changed V9l0 all in all out) 10110461041ti

^1^11^13J^f11Y1413J^11e^f15v11 114 10°-28° 95.	 40-75% und140iflwall^1 14	 If1J./i14

(Bowman, 1960; King, 1961; Lillie and Deaton, 1965; Moris, 1967)	 11151111illE1H4110091115P1Matai

4-H11/114SDriflifik4 (Chute, 1964; Furuta et al., 1980) lit1041511filliiiir(MVItillf SPF v► D01111 '44f115

if1114-1061A00 011111-1 5-20 3JdAA05/1fi 1	 1111fialq	 1, 60-90, 180, 270, 360, 450, 	 540 1,10t:

630 7U 1)^101,111J19151tiitlfitilo Gu0,114DI5f) ilw.‘,'915 -Ar10111,114 ag i3J'11191 1110111043Jf1'W g10i5f1f11 ,1 ,-1 IOU

)1n15915-)vr01J9114 C 44ildA411114A151,1ili 1
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0111411 1 : Standard of Monitoring of SPF flocks.

Pathogens Strains

Assay stage and sampling rate
Detect

method
Amount
of used
serum

First 2nd, afterward

Age 07o Period WO

gewcastle disease virus (NDV) Ishii 60-90d 20 eve.3mth 10 HI 25 ul

kvian infectious bronchitis virus (IBV) ON 60-90d 20 eve.3mth 10 SN,VN 300
kvian infectious bronchitis virus (IBV) C-78 60-90d 20 eve.3mth 10 SN,VN 300

Avian leukosis virus (ALV) Sub A,B 60-90d 20 eve.3mth 10 SN,VN 300
kvian encephalomyelitis virus (AEV) VR 60-90d 20 eve.3mth 10 AGP 50
kvian nephritis virus (ANV) G-4260 60-90d 20 eve.3mth 10 FA,SN 100

nfectious laryngotracheitis virus (ILTV) NS175 60-90d 20 eve.3mth 10 SN 50

Zeticuloendotheliosis virus (REV) T 60-90d 20 eve.3mth 10 FA 100

vlarek's disease virus (MDV) JM 60-90d 20 eve.3mth 10 AGP 30
nfectious bursal diseases virus (IBDV) J-1 60-90d 20 eve.3mth 10 AGP 30
kvian Reovirus (ARV) Uchida 60-90d 20 eve.3mth 10 AGP 30

kvian adenovirus (AAV) Ote 60-90d 20 eve.3mth 10 AGP 30

1,'DS-76 virus (EDS) JPA-1 60-90d 20 eve.3mth 10 AGP 25

Avian influenza virus (AIV) 5331 60-90d 20 eve.3mth 10 HI

kvian parainfluenza virus (APIV) Yucuipa 60-90d 20 eve.3mth 10 HI

nfectious coryza type A (ICA) 221 60-90d 20 eve.3mth 10 HI 25
nfectious coryza type C (ICC) G-1 60-90d 20 eve.3mth 10 HI 25
ialmonella pullorum (SP) 9-25 60-90d 20 eve.3mth 10 Agg 30

Vlycoplasma gallisepticum (MG) S6 60-90d 20 eve.3mth 10 Agg 30
Vlycoplasma synoviae (MS) WVU 60-90d 20 eve.3mth 10 Agg 30

1853

owl pox virus (FPV) daily 100 daily 100 CO -
nalmonella (except S.pullorum) daily 100 daily 100 CO -

HI
	

Haemagglutination inhibition test
	

SN	 =	 Serum Neutralization test

VN	 =	 Viral Neutralization test
	

AGP
	

Agar gel precipitation test

Agg
	 Plate agglutination test

	
FA
	

Fluorescent assay

CO
	

Clinical observation
	 ELISA

	
Enzyme link immunosorbant assay
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49Esoml5V1r-l'A9141,119Tia4 ioq;i1Jili r01J1414161411A/1 v„,ljt-reheilugi

1111°469)i 	 8130-1000 9s.	 4.0 00./o5.941J. 13109iivisaif6-

Aai'llitufnlilts	 luivagns (Foster et al., 1964; Paterson

and Cook, 1971; Furuta et al., 1980) Itatpliwoulun15911141015fikm1552striatirlai'Isialoabnfif4

1101,111111U14 1115AntrfaU l tlifilVilla6lifi51611fl itif111114011111 91'41,1d0,911,191111,9iii 2

,=1
C1111411 2 : An analysis table of SPF chicken feed.

Feed analysis
	

Starter	 Grower	 Layer	 Breeder

Moisture 07o
Crude Protein 070

Crude Fat 070

Crude Fiber 07o
Ash 07o
NFE eq0

10.50
20.48
3.19

3.03
6.88
55.92

10.00
20.42

3.89

3.66
6.72

55.31

tI

	

10.41	 10.10

	

15.45	 21.25

	

3.15	 '1	 3.07

	

3.83	 2.46

	

8.29	 10.28

	

58.89	 52.84

Iidilligtm lifiltWalli56111114 115'69fi ciftryi-Ainiti thillej lt-difilaslf150111 (Viledon filter) ita6

111104 cIlli chi5tantirfliVilialill cil 2 1f1e51 01	 (double UV -sterile pot) fillIiiir,illifil5filDNItia63111401tA)-)

driluldomvialvilt-nownss

Trio] (Walker and Poppleton, 1967) irivilapjlfi5d9111	 iiV.',1:11117111i191)

f11 JU0fl 404r-11149111114f1159:111404101,f11040010II-1514 2 1.15:,11 (double - ended autoclave)

141.11tild151fifi caili cifOi5t1 (chemical dunk-tank) uantrisMADijil

warillutgo4ii9viriouiln4111J14117141141-1101u4oliguiby
„,

IIMEJUI1ONTVIficift411111 rf1111111 -lfl	 5a4111411 iir41141115Du clilaDi5flOtillrf1J115di (Paterson,

1969)

5,tuutrinfil piuniliAn -nitangullfi SPF

AnaantihInlii

(1-21 iv)	 (35-40 ill)

6	 III
153A4tiol91livilf)

ft

1f156 FE6111111

(180-450 TI,I)     (140-15o -40 (60-70 -Yu)

Grvibtihittuutteneualn-m*714-wimi gul ulti SPF 115:;i1A11o111at114111156ihriii1111

4) Critirfos11111-dilhiffi53J911511iii 3 ttats 4

ifilflA44101:11414 37° - 40° 9f. (Furuta et al., 1980 )Benzalkonium Chloride 10 07o (Takamatsu,

1973) 4411111,441,14-)41110f111111 11110111,11iiii1111 1:11111111111n1,140,9161,61 13 - 15 °%. tillatralriAilli? 65-

70% 11114 1-7	 ilf1A1J911VIV,",1111c1hisifidnIJ111.11,10411114401.111; (incubator)	 ti as	 11 37° cif.

fiTilpillallflicyrg 65-70% (Sheldon and Brake, 1991) 71411 5 Hat 12 1,1119;u4DIJIJ1915??0,19A-)014
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lilOrTA1011`4111,131140 (11i1J) 111091160a91101f19J00fli1lalEJ 71dY1 18 'i461011100fllf14011 a41111

010171f1 (hatcher) l3l0f151J 21 111l91Tnifd.11,41 1101111IfflflIfiDlE4 1 11,10113J'Af1151104 Canfield (1940)

Vii'DIJ401,01111iM1111111fiiii14, 1111111141111,541J111041114flf111,1141 (Brooder) qium1131 33° 9f. fia0	 'd91

qtlillflij alULYilqi111111i111'01110 ,9it914 18° 9f. 131°1101qt-15u 4 h1011:1' (Furuta et al., 1980)

11111E141'111111141111V1,1f15:41'4D1q 20 it110114 '411,11111110411,1f1541:401 51'4V1151 ,9ili 5 (Takamatsu, 1973;

Furuta et al., 1980; Tauson, 1988; Nicole, 1992)

61111411 3 : Weekly managing schedule in SPF chicken

Day
	

Morning	 Afternoon

Monday Daily management.*
Transfer fertilized eggs from setter to hatcher.

Egg candlings.
Collecting fertilized eggs.
Weighing 30 days old chick for supply, cr , 9

Daily management.
Washing collected

eggs & store in
cooling room.

Tuesday
	

Daily management.	 Daily management.

Collecting eggs. 	 Washing, selection

Changing bedding of chicks, starter & young pullets. 	 and store in cooling
room.

Wednesday Daily management.

Change bedding of adult birds with washing and

disinfect of floor.
Setting fertilized eggs.

Collecting eggs

Daily management.

Washing, selection

and store in

cooling room.

Thursday Daily management.	 Daily management.

Collecting eggs.	 Washing, selection

Artificial insemination. 	 and store in cooling

Preparation brooder incubator for one day old 	 room.

chicks.

Friday
	 Daily management.	 Daily management.

Collecting eggs.	 Washing, selection

Move one day old chicks from hatcher to brooder. 	 and store in cooling

Cleaning and disinfect the incubator and hatcher. 	 room.

Sat & Sun
	

Daily management & Collecting eggs 	 Same as above

Notes* Daily management includes feeding, watering, cleaning of houses, observation of birds, checking

temperature & humidity of incubators, brooders & cooling rooms for egg storage. Everyday open

the incubator door and add some water in water pans to get the fresh air and maintain humidity

and decrease the problem of ruffled & soiled from plumage.
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1111141381,1dilltaiG1

.4
01114/1 4 1111110.FILIf115141.171 ,91utau4 lri SPF1^11.4i L-M

Started 2000 eggs

hatchability
I day old chicks = 1400

70%

50% each sex
= 700, 9 = 700

brooder ce keep 80, others 620 are supplied for laboratory 

30 days old: 1st selection —
08:  until 9 kill only unhealthy chicks (small number)

3.5-4 mth.
grower 4.5-5 mth. old;

-10% loss

-first laying egg

o = 12

9 = 30
keep in group (gang) cage
separate o• , 9 for
replace the unhealthy,
unlaying, low quality &

quantity of semen

= 72, 9 = 630: 2nd selection---.

replaced the= 60

9 = 600
individual cage

for

parents stock.

1-1.5 mth.	 unlaying hen

breeder 6 mth. old: 3rd selection---low quality &
- first harvesting egg	 quantity semen

- Al (pool semen)
Ii raf

2000 eggs are harvested

and hatch for the

next candidate to

be replaced at the

	  3-4 mth. 	

	  9-10 mth. harvesting egg period

time of killing cr and 9 becomes breeder.

kill all parents at 15-16 mth. old

(at least 2 wks. duration need for
clean and sterile the room and all

equipments)

1.;
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G1111111 5 iLff911111110115.0flUiDilliThlfillaiqoi14 	 611

iffiC11111

(eTiloyil)

1111101114

(911.1.)

dm-rod/1114
(Gi1)

Gl4f111114 141 1-4 95x89x40 60-70

f154511.19fid91	 A a 5-14 88x45x60 5-10

9 5-20 88x45x60 7-10

n54519J911491	 B a 15-20 90x90x60 10-12
A

t1541001 0' 21 46x61x61 1

9 21— 30.5x45.7x61 1

I 	 91	 ,„

rillialnIfiai q 1	 1110411^1ffIVJEJDtilla: 10	 1,119141111111f1A1JAAM,'flivIfialq 31;1011

ttatiOlid:t,f11,14,91,wiltioiq 4	 4014 Ttlf151J 6 111011 1111 0Y116051filliiilliiil li9lta	 OllfililliDVISfaiiiii

L-M

f4d
j	 v

	

kThdil ciii'ultiiialvii4	 ili rithfil.11.11051VdOullivniiiiilii411611 (antibodies) i01011101111111111191

15f1	 (SPF chicken)

aivranA' rtI041tiltitt5t16191110,91nV1 -14(Tti chtlVitltIttanriffliitt 11,91131altioit,04 6 ii1191111 bi

91'41trf911

11.0111/111 2

L-M 131J001111i111115flidaal q 115nntu 4.5-5 1101-1 itandool In 6-8 LOUl 	 9t911fi

00f111i1.15`.t1Ilill 500 cualillITLIIMilfiTC',9111JA 4̀1 1,33JNV1111,1109J4101111,41Def9111111111111411114091041filliff

	

6-7 a'101,1	 1111191D:AiM111111,111fill5,1:3Jli14 55-75% 9161

11'111119111419i 441f11419ii1191T111115Nr(1.1 75% tira:;a1u15t-ig f100111f1116'119i 90-95% liilfiAniiiiqt-unvia
C11411111;1J111A 7-9 8`1191111"

VtrifiAn	 vttj tmnl iaulvIA-inu	 21

tfionilfial q 8-9 al' 01,1 19thr11/117014N9111ilfifinlatilunaluititil 10 4011
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ninliriatailfiviiiiihJa	 v

	

poi5frii-amoditnieoTm itlim4Inin 	 u5uni5CgtAtIluoi Intiau
1ol145:',Ealia-nh:antu 5	 14t-d51-,autr119irhi50lun15

L-M s11t15v111J	 closed colony iflt1T11.11511tIVITINfla001116i1v11

ilf1149111Mal TItill lyiniitiitiftalaTuTut14 26 la') Iiia.ITIflilllitliilVIIMr(3JVialtYLl5n115 (Paterson,

1969; Takamatsu, 1973) ';l'D

15 ,1110111gtalti SPF11M,'V(1111nnflA'au tbr1 dtillIC14441i11410fIlliftlarlii'utgu4iNi"hotSlu

iffil 3 'ilia	 5 .17.6 u	 filet niviluni511a4t-Tutilai5fiLir,f4 VJItuufnutp.,
rinirunohunioluil'a4th4r791-1111f14i14 0thrf110 ilain-mitatil4itiohmouuani54Mottuirtnitim:rfrmio
friamultiviwualthns-m5tiau f115f11114-1f13JMA1111.111,111all

145::111J barrier atils1r1111,1, 5ti1111111 1110t11111J110461,111151ii011041451 0i5f1 1111'14915tilficliDIJ

1115. 45:tall' barrier if11,11.15t;i1
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3151;111.1f115 eilf1111J=D1OlintfilG1140I5f1111113J0111104,11T14 	 91f1 1541501-11a04 itIllflO14911-1

SPF 6',11111

SZ,'11111111C151011I5t1	 7ilf1111-111461llithtilti	 SPF

064141n151114
crtliiinattptn-nioni5r1i*illit4 iiinnivaalp&th4-nntvirf99,11n5Elnivviitniumaio

al-u4aI5fi vi4I5411auhittanedin5 telnin5thnqa	 SPF d
111f15011f1504	 illallrillainTliD461.1fl15VAdir91411C,A14 1 I0t401110

to4r111111fi SPF 11111J5t 0150 61414111-10 Llt111:1r140112Ytt9i115:',n151ovid' u inhiiinniqn1561115:Aviu
troJa tAmJitItnallunilautiotadil4 g Irgit115d111155:',111919101ilfl ii0Mtl '14 	 K141-lili.114f11M11J101,11ti01-1

At11,AU4111INV13.41,1014V11A091111A10 (inbred) IAt1141:;1111 Intensive and Rotation mating

system

7. 315Z1.11JfIlS elltailbli'IM0014410 l5f1113J115:',dYlb1111114 (Cambridge

HEPA Filter)
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