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Abstract : Periodic outbreaks of Newcastle disease (ND) caused by velogenic viscerotropic
ND virus (vwNDV) has become a major concern in Korea nowadays. Throughout last epidemic,
the winter season in 2000, most chicken flocks infected early, under 2-4 weeks of age, showed
high mortality up to 50-100%. Serum samples collected from 201 breeder, 284 layer and 112
broiler chicken flocks were examined to evaluate the efficacy of various vaccination methods and
programs routinely used for mass vaccination in the field poultry farms. Despite repeated live
vaccination, most poultry flocks vaccinated by drinking water route using nipple water supply
system failed to produce solid active immune response to NDV during the growing time.

In the present study, we applied the spray vaccination technique using Ulvavac or Desvac
sprayer to the experimental poultry flocks and examined the efficacy of live vaccination effects
induced by it under field condition. Measurable antibody to NDV as well as early protection
against vwNDV challenge were found in poultry flocks vaccinated by spray route. Further, we
did not found significant post vaccination reactions caused by spray vaccination if properly
administered. These data indicate that the spray vaccination will be safe and reliable mass
vaccination method for the prevention of ND.
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T A€ ¥ (Newcastle disease: ND)}& &, ¥, WlFg ¥
NEFE TP 259 FA4 vlolgay Agye
2 1927d%q 2 Hx AR 2’d oY= 25¥nt
A F1Hoz o] ALH1 e AT YHHIHY
olth. B% NDE AL AL g FAF
YAHFZ(OE)e] Leiok 8t OIE list A Aoz ¥7{
51 3tk NDE £ #ALE, 34€& A, ¢ AstE
Futsles Ade A 0 59 4449 57t
AATEE ¢AE BT ol ND AT A Hats
T EE GALES ND ujE4Fo2 5% + QA
HE § FATY 253N E B2127] dFo] ND oW
& FAMRY M T8 dAME e REm 9l
o o] & o] {2 ND& HAAH 2 ¥F7H4 24
A A 24 L A8 Be =YL gt glon 2y
A4 E ND TA43%E AWy ¢4 fHd4 8
DA F2ZA97 A3t A ga Jddge 9%
HaRAE £ F3549 A

ND BEWAE HAFZ ALL3}E vlolg2o] 2o
£ ma 3A FIH5F(mesogenic strain), GEF
(lentogenic strain). H] ™ ¥ 4] (apathogenic strain) §22
$58 & 9o GEFZ BIF 9 La SotaF(CloneT ¥
e U B ole ANAR ez s de AEH
o} YEH ND 45T ¥oln) JFA F2 H
3ENEAN FAHE B4l Qo] g9 4Fd w2}
Az Zole YA Aoz WANHFF 4A 7
ANE A9 PAHFHEE Fode Aoz deA
At AT 59 JFA dehde YAHFEEE
H23 A7)7] 8t 237 AelA F2 FHHE
3E7) AP CEAEA) YAFQ VAT, Ulster 205,
VG/GAF % NDV-6/10F 5§ o]4% 4F 45YUE
o] ALHo] FY T A#Fo] Uch a2 o]E &
F7) YA GAFEL FFA YAFF RS AY
it Aol gle W YU oR BIF § FEF
9 vl3te] HAHFRTO Oh ojAH, 53] &5
A Ao A g FYFE {2 B
o] ¥y] W&o ok 5 ALY o= 7tEH B
Aol Pt A 2AFHE AJHQA 3FH o] &4
71 FFae Aol v} ARH o} FHA A

AFE AL 3Pl FAHFLE 45 e
e, AEYNS SEFTEE HRe FGHEY
2 EFETY F U APl A ok E5F
AN g ERE AMSEHE ATE A 29A917) A%
Feddyoz $4d1 glon", FUdH 79 4
Waolg RS HEWH vt YAFFF B4
FET BT ohy AAHFNGAE B2 Aojg X
oA Evh AFAH LR AARHA|, WP FT 2 2
Hols & WA MAHFEFS vjaHE o A
A BT, 24 AAHEY, AA 25T €2
2 95 Aos gHA Joy™ M 2% &SI A%
ojAE Ao2 ¢ $5AEY E4 FudlA
743 de AHEEH T Qe Aol

2EHFA e WAl vlolg 27t v)%, (harderian
gland) B ol AR 3EI| = AHAHLE HE¢
sted 7 FAARGFo| Y 5FFTA (59
YEFFE o848 S53FANdE F2 748 5
gto] WAl wpolgjxyt A2 fYHBZ AuFoR 4
2 3EIEE B FAUG0] B ¢Eo kA o
ANHF E%0] YolAA HE ROoZ ghajA oo,

FEEEE A ND AEHA FLHEFHLE Y 4
Aol dtE JAFstHEA ok 5 Fol A9 A}4o]
BH3E oy, $5HF W 4439 oy
A AZET de B/ € A BHAYL AY &
Hd w7t gl AAolth ok F oA ND 454
+FAFE 357 AT 8§47 Hotedd BAHE
ND H#AHEL g YAHF o HEd Uy
Fol dAld AR YHHA Z37] Q&Y 7HsA el
¢ At o] ojfre SFHEFE ot Aol A
FAEE YA vlojgj At BA| o] A P
3 Yo e oY Hotel HPukgAd 71
g0 & & AU 53 ND 459N 5HFA o
Yol EAo|YqH F£Fo] nEA R Apde
EA o) YA Z2A| 7 AAEZ & Zo] & RolA
ez YAHEF ATy 28 995 4L g
T §UA €

2 FU ND SAERL 19969 5 5971(622,7085),
19973 9] 2973(262,6605°), 19983 1473(36,173%%), 19993
1673(433,80097), 20004 792 & &) 6471(981,6454) 0.2
A= 2 ND 24AFLE ojd 7l FEHe
2 Z7HL JE Ao FAH L IHEEE FAA
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B) E% Ad ALE ND7H A3H FY4%eE o
EUA NDY| 27|98 245339 §4 ATdMEe
EE BALgo] 50~100%9) =g3E § B HEst
FEHADT. 2 FudA ND7F 493, hEy 24
BB A=A FPFo2 FojEUA B HHE
et 8 2249 o]fed FoluY A, 3T
9 FU §AsHA ND A5 AFL 719z
A4, 9AYFE s Jougd Ad 43
YR 2oy AFN A7 ol HARFF F
¢ Hg 5o FqHA R A% gon AA,
FAZel BHH & AGelt dF FA LIS
GANA Aol @ 4 tFez A9 ND &
Bg%ol Entz WAL FYGE ooy g F
AH 3 Ut

2 A H2 Fu ok g elA ND g g
£ A8 F2 AEHI A FFHEYA dE B
TAEE 971 B4R of&y A I ok F
BN BPAsA A8 AP oy A Il
A F2 AEEE SFEFERT O 294 F2
Yoz dy EFHEUE ke HEAA
3ot A4 ND HE94 AFAT AT AN
Fuz APE YIS

2 3 W

=2 X9y ND 2YEE cids7t A% ND A4S
WAl AEuy YAHE 558 AR d8d F
AF 3070, AJAT 8N, SATL 9 F F 2 ¥F,
477 A< ND JF#e A5tz dAsded,
ND HEHA HEF dFY AHSEE 2A8] 48
o F)HoE AY, YHHAANE QNG F ASYI F
Fd, 459N A JA¥E £ vn #4
3ok

ok ND & SUEY : FUYAS KA, AEA,
Z7 o @ ND A2 BUEHF 87] ditd 1=
A - % A% ND 2UEY dAdEste A3 AgE A
Z¥38 ND ZUHY dA5t258E F3¢ 7HHEd
3 FYFARgEgddoz JAAA 9Fd HHEA
T & 1270 SAF, 28470 AFAL, 201 FAL L=
RY 1A83 ¢ £ NDoj fig 7§39
A FAG7HALE AN A

FUALE ND 45 HEY ZA: FUdA F2
AHEE I e ND A59A HF3PE 24 98o
A 867 FAEIES AR FHER AEFY
ND A=59Ae 7, 33y, FZ2 a2 dist @
A AEZAE A AT

ND 4S5 HZzz213 : 2E 7|2 ¥ 71 ND
AEPN HFL AT £33 € 530 A gsgot
FTAE YAHF T2 oYl wet BRHFA 237
A& cabinet type?] Spravac AHEEF7) & o] 431 7%
BEEHFE A28, 530 A& Ulvavac © Desvac
TEETINE o889 7|x ¥ F7} ERHFS AN
8¢ th. Spravac A} F 57 150pm o] A4He] AX RE
YAE WEste 73 A8 £F 709, Desvac +F
87 115pm =9 AR EFAAE HE3E ven-
turi type?] EF7jojt}. wldo] Ulvavac ¥ EF7&
70~80pm B ¢ FFYAE HE8HE spinning disk
typed] AEA EF7]olth FHAA A4 ND A5
AL AREE BA¢ FFAA A 7 AHE3d e
EFHEA HAFFE B S vLdy] sty Y4
A4 YA &7 gy BAE B YAHF L=
a2 w2 A AT &7 EE EFFFAT

g7 S& Y (hemagglutination inhibition : HI) &
A7t £3 : NDoj ot 85 HI A7} 238 7|&9
24 ¢ 3] microtiter system 2.2 A A G}, &, 96
well(U bottom) microplates] 4] 832 PBSE 27 34§
¥ 4HA 9919 NDV 3& F3(0.025ml) g3t 4
oA 2083 A B2, 1% § A7 0.025ml
& A8t & EFEA A4 40871 YT
7t A3%E BE}Ych 8F 9 HI 97t 84 9A
7 dejue ugMusd] 44 log2 & A3t
EA g

NDV 3ZHAY : ¥F3 54 vlojgl2& 25 NDV
LHYFE Ao JNHFF FHAHF A
2 £% 107EDy0.03ml HA Ao FAHER
F 237 AR E BESYT

d

olel ND gH+& RUEY : A= 2014 FAZH
28470 AFATE AR AT wAEY AP
A3 A2 EA YAt BEF 248 o]Fd
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5~6F %247]7t% ND A& ¢ ¢A A=
Ae Aoz zAEGoH g 20F o) -7
F 9T FAVLE T(HI log2) B2 ZALE ¢35 &
Fo2 ZAEAY. a8y AFATY A4 AFEY
710 15573 7E ok 7AEE ¢l JAHE ND &
AFEY 10 049 AF 3} of] ND ZHEA A At
Ad J&7t e ND gAFEL 5 039 AZE
o] th4 & o] ND ALS A BFF A& EA7}
Ae Ao 2AHE Ah(Fig 1, 2).
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Fig 1. ND HI antibody titers of the serum sapmples collected
from 201 breeder chicken flocks.
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Fig 2. ND HI antibody titers of the serum sapmples collected
from 284 layer chicken flocks,

EQ AT 127 $ATE Yoz NS FAed
YAHA A FATOIY ARATAMS 2] 5-6F
28A7]9] ND A 5EL YT 2(Hl log2) o] 32 v
WA 49 e Aoz 2o 53 2
PFAL 245 E AHA 15-2547 Atolele B 1
°|8t2 2A}5|o] of¢] ND A W& AAH 7} 3
HAG. B 1597 o|FFEE ok ND #ge] 94
HE ND FAFELY 5 o149 AT EC g FIHA

ND HEHA HZ a5 & E47} e Ao 2}
= 3 Th(Fig 3).
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Fig 3. ND HI antibody titers of the serum sapmples collected
from 112 broiler chicken flocks.

AR ND 4594 HEY =AL: SU ND A5
A HE3Y AL AR AR 3 A 867 BF
€ Odes A AEZA 29 $AEY A+ &5
HEHol 9%, HAHFH| 0%, EFHFH] 10%2
ZAERLH FEATY A FFHFYo) 0%, HL
Aol 3%, EFHFRH ) 122 2AH FFHFH
AHgEI 0] W EA AT B FATY F
Fole SFHFH 67%, AHFTH) 271%, EFHF
Wl 6%% ZAHS ATHFig 4).

Dringking water
90%

Eye drop Spray
0% 10%

Dringking water
90%

=

Eye drop Spray
3% 7%

Dringking water
Eye dro, Spra;
27p% 6% g

Fig 4. Mass vaccination methods rountinely used in the field
poultry farms in Korea.
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(Expt 1-3)7 ND A =94 JFa%5¢ Nz £
FAFHE 2ol =9 - H 8¢ 37 5Expt 4-6) T
% 67} 3L AEste ND 459N FFHE HF
i%E ZA8H

Expt 1. MEHA|M HEFSI|E 0|38 ND 4=
il SFHE0| WE YA HEES : USFFIIHA
A g GApA o) Ao A AL E Tl 3k FEY A
AZE A2 FHHU4 ND A59AB)E 10, 20,
30YHA YEFFIE o) 48t £33 FFHFE A
AE 3 4% ND gAFE L ZAEIAT FTHFF
WAHFTES AAA UEGQE B g5 Aolg
ZAHE7] 98] AAhe YEE o AEAA
(A, B, C, D)& g st YYPAE AN 6:3F
BAY A AHoA YD vie} Zo] A A
o wet BT ND A FFHI log2)e 224 o4 & 3
o] & Hol A0 R ZAMH T (Table 1).

Expt2. &t2tAlofM HEZSVIE 0188 ND 45y

A SFHB WE YANBES : YEFT)7H 44

gAY AN ASHT e 3T TR 4
AT 322 5F7] vE94 ND JEANE 14,
21989 YEFF7E o] 83 %23 S5HFE A
Ald ¥ 438 ND A +FL 2AHSIGTH ND A 59
A REF 5FY A TFHA AN EFHA 2
578 oA 289 TF7] Y UA ND AEHN & 3
Z3H LA £33 ND 33840 A9 3 ¥
Ao ZAHEAY. o] AT AFolE 1335 4
Ag 94 ND Q59 (Clone 30) &Y E T 15
37 AAG QU HFOE 20FHA|S ND ¥
AG7te AAH o2 A AeHAoY 2 o] F ND &

AFEe $AHA B3ln Z7)d A&y Ao RA

% tH(Tabel 2).
Expt 3. 88 SAZ0IM UES47IE 0/88 ND
MEHA S4TB0 BE WAHEES  YEFS)

7t AAE AR A A AA A&HT e 1% 5HE
2 SEFATE BALE 94 ND A= H (B
£4,11,23, 359 UEF 7| E o] &3 43 &

Table 1. HI antibody response in layer chicken flock vaccinated with the live B1 vaccine by drinking water route using nipple

water supply system(Expt 1)

Weeks Chickens"”  Bled

Serum antibody titer(HI log2)

AV %CV

bled  posiion , ;5 3 4 5 6 7 8§ 9 10 11 12
03 10 - 1 3 2 2 410 334
5 A 4 1 060 2233
4 B 2 11 125 1200
42
5 c 1 1 1 1 1 200 790
5 D 2 1 1 1 120 1083
4 A 2 1 1 475 202
5 B2 1 1 1 240 1088
63
5 c 2 3 220 500
5 D 1 3 1 460 478
10 A 2 2 4 2 660 162
10 B 1 3 3 3 680 151
11-0
10 C 1 3 3 3 480 215
10 D 1 2 3 3 1 510 235

" The chicken flock was vaccinated at 10, 20, 30 days of age.
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Table 2. HI antibody response in layer chicken flock vaccinated with the commercial ND live enteric vaccine by drinking water
route using nipple water supply system(Expt 2)

. 1 Serum antibody titer(HI log2)
Weeks Ch;;“g“s AV %CV
© 0 1 2 3 4 5 6 7 8 9 10 11 12

2 40 1 5 16 6 3 3 2 4 3.05 62.6
5 30 13 12 3 1 1 0383 118.8
7 30 18 5 2 4 1 0.87 153.1
10 30 1 6 8 7 8 2,50 478
16 37 1 6 2 7 11 9 1 4.35 36.1
20 40 2 1 4 6 13 8 3 3 8.95 18.8
28 32 1 1 8 1 9 2 7.00 15.8

lThc chicken flock was vaccinated at 14, 21 days of age.

Table 3. HI antibody response in broiler breeder chicken flock vaccinated with the live B1 vaccine by drinking water route using
nipple water supply system(Expt 3)

Serum antibody titer(HI log2)

Weeks Chickens'  Bled

bed posion o |, 3 4 5 6 7 8 9 10 10 12 we
9 A 1 2 5 150 507
10 B 6 3 1 160 606
3 10 c 1 5 2 1 1 170 835
10 D 5 4 1 180 683
10 A 10 000 00
10 B8 2 ' 040 2100
° 10 c 10 000 00
10 D 10 000 0.0
10 A 3 2 3 2 180 1039
10 B 2 1 2 2 1 2 270 800
7 10 cC 3 2 1 1 2 1 260 981
9 D 3 2 1 2 1 156 971
9 A 3 2 4 811 115
10 B 2 5 1 2 730 145
10
10 C 1 2 1 5 1 830 151
10 D 6 1 1 2 910 182

" The chicken flock was vaccinated at 4, 11, 23, 35 days of age.

- 568 -



FHEE AAE F 9FHd ND FAFES AT
57 o) AN EAAA 23 557 oA 389 4y
94 ND A=A g HFHHTAE E732 ND #
Aggol A9 HA & A2 ZAHAD. o] ATY
Aol SFBA A AAE FHL4 ND A5 A(BI)
F7 FTHFLE TFFEA g E dYiEo] Y]
AlFgon 7-6FHA] ND AFE QYA F71FeR
107% o] ¥ ND A 97h= 1 28 $&& JERY
% th(Table 3).

Expt 4. 8 ZAIZ0oM ND M54 ZRYBA

B YANBES  BAA A H D e 1% 53 S
TEY FEFATE Yoz $44 (FH)9 we&
EE L A7) At YA ND AEHA S
THEE ¥ 9% ND AFES 2AEIAS o
£& YA ND AEHA(Clone 30)g 4, 11, 289 %
| UEFF71E o] 434 ¥ 339 §53F & AAS
o] 53 A W7 ND &4 9717} 2.0~-2.6(HI log2) A=
A A BFAA FF AAExpt 1) TE7

il
_E
|

2 X

v Y4 ND A5 oE 08 §2 HAHExpt 4-2)9]
£ YA ND AE 9N (Clone 30)0.2 REHEL &
Aotk &7 vpEAA B EFHFE AT
(Exptd-1)e) X &= 75 0] 7 ND 34 9 7}7} 3.30, 105
¥ o JF ND A g7t 51002 2 455 E A
o2 2AS O] ERAHFF SF(U0FE)7HA v 1
dAqgdsel FAHAT £ PB4 BA(Clone
30y BFHEY ATEpt 420AME 7FHEY FF
ND ## %7} 730 =2 3§48 F58 A2 Ve
on I o] 105F W BT ND FAG7te A3 A3
50l 320 AR Z A HE A0 2 ZALE rH(Table 4).

Expt 5. B8 3AZ0M ND 4= EFHBA
mE YAHBES A% Aol A A AL e 1%
535 TR $E4FATE dAoR 387w Yl
ND A5l 1970 2FHEE & & AFExpt 5-
)& 184 £F7] wELY AN EFHFTSa,
& & AT (Expt 5-2)2 18U H ] FH A ND A5
A(Clone 3)& EFHFHALH o]F 657F Ao e F

Table 4. HI antibody response in broiler breeder chicken flock revaccinated with the commercial ND live enteric vaccine( Expt
4-1) and the live clone 30 vaccine(Expt 4-2) by spray route

Chickens’

Serum antibody titer(HI log2)

Weeks bled AV %CV
0 1 2 3 4 5 6 7 8 9 10 11 12

5 10 2 3 3 1 1 2.60 48.8

Expt 4-1 7 10 2 2 1 1 2 2 3.30 68.5
10 10 1 2 3 3 1 5.10 235

12 10 2 3 2 1 1 1 5.90 282

13 10 1 3 2 1 3 5.60 51.3

14 10 1 1 2 2 1 2 1 490 476

5 10 4 1 2 2.00 70.5

Expt 42 7 10 2 3 2 1 7.30 274
10 10 1 1 3 2 2 1 3.20 58.4

12 10 B 1 2 2 1 2 7.60 37.3

13 10 1 1 2 2 1 2 5.80 49.3

14 10 2 3 1 2 2 1 4.20 43.2

‘Thc chickens flock was primed with the live clone 30 vaccine at 4, 11, 28 days of age by drinking water route, and revaccinated at 36 days of age by

spray route.
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AT 25 394 B (Clone 30)& 7} $FHER
438 ND gAFEE A8 198 #FAFS
A7 e IFHAAE BAPFAY 243 §A
HEeEoR dolfoy 1843 ERYFE FAGH
e 357 YU HAF2 BEHFE AFExpt 5-1)
L 4F A BF ND ZA 4717} 5.28(HI log2), oF U4
WAFZ FFHFE A F(Expt 5-2)2 7.68(HI log2) &
=2 348 458 A2 Ygges oF ¢i97)
€ 6FRA7MA 3E7] H1Y AN YA B3 FF A Y
7k7t 4.83, E A WA A HFE FAR7}7} 545
AER 3FEFH) olFAA A&HE RS AT 5
A % HTable 5).

Expt 6. SAIZOA ND MEHA

22HZ0 BE
YAHEES : JAAN AgHT

194 729

$A%HE gAo2 3F5] WA ND 4wy
£HENS BRAEA 9FY ND $A)55 2 A4S
AeHo g Foi5 e ZAY 27 10933 209
o 22 28] ND AZWAE S5HER AT F$
ND 84 430] 152599 Afolo] A ¢ O(HI log2) 43
o 7H7HE g e FA 50| BAHY W ND 22
AE0] 98 AL 1590 93%, 259e 5792
ZAF Y

welo] 1993 15930 247 289 337 WY
4 ND ASWANE ERAYER AT A YF ND &
A%2o0) 153597 Alolo] B 23(HI log2) 4502
$A5om, ND 2AHE ¢ HALE 15-359
% Apolo] ZF 7% o] 82 2} ITH(Fig 5).

MSYA ERHES HANEUS T4 199 4

ul

o
i+
o
= m
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Table 5. HI antibody response in broiler breeder chicken flock revaccinated with the commercial ND liver enteric vaccine(Expt
5-1) and the live clone 30 vaccine(Expt 5-2) by spray route

Weeks Chli) clt;nSI Serum antibody titer(log2) -
0 1 2 3 4 5 6 7 8 9 10 11 12

0-1 25 1 3 7 1 3 648 154

Expt 5-1 2 20 2 3 4 6 4 1 250  56.0
3 28 10 8 4 2 4 1.36 1046

4 29 1 3 3 5 1 5 8 1 2 528 417

5 30 1 1 2 2 4 4 10 2 4 510 407

6 30 1 2 5 3 5 9 5 483 373

7 26 4 4 4 8 5 1 319 547

8 30 3 7 7 6 1 3 3 553 328

0-1 25 1 3 7 11 3 648 154

Expt 52 2 20 1 7 3 1.70 471
3 29 13 7 3 1 1 114 1213

4 28 1 2 3 6 4 11 1 768 201

5 30 2 4 11 6 4 2 517 330

6 29 1 4 7 10 6 545 233

7 30 3 3 6 7 5 3 327 55.0

8 30 7 6 7 3 2 1 2 473 396

1Thc chicken flock was primed with the commercial ND live enteric vaccine at 1 day of age by spray route and revacinated at 18 days of age by spray

route.
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Fig 5. Comparison of HI antibody responses and protective ef-
fects in broiler chicken flocks vaccinated by spray (A) or
drinking water (B) route. The chicken flock was vaccinated
with the commercial ND live enteric vaccine at 1 and 15 days
of age by spray route and at 10 and 20 days of age by drink-
ing water route, and then challenged with vvNDV at 15, 25,
35 days of age by ocular route.

FA Holgd EFAFA 277 FHS AT U4
FHRA Be HAFFNEE AU §Ho] 93
A 2R A got £F YA 2717 YA Ke 8
& EF7)(Polyvac)e AH3te) 197 Wotgdd £F
AFE ANE Fol& pEU4 BAF B opyzt &
7] a3 LAY HAFE AT A PolE A

8 3&7] g3 § 25-44% A5 B DA & I
Ago] FEHAT g E2 YR 2717} 60~80pmE
U8 A FA 5% spinning disk typed] Ulvavac sprayer
U stgo] dAEA A 115m xS TE ¥F
A& A4S Desvac sprayers AL§8te] 19% ¥o}
glo] EFHFTE AN Tl v AAEAA) o
ANFE AHEE ZF YAHFEES A B2 @
o EF AR 15-18% FEZ ZAE F4
A& HAE WA Zssich gl Clone 30 22
G AN HUE AT A SolE £F) /9 B
flol AE 2&7] wh&3} A 10% o] 49 o ¢ & ¥
Abgo] 8 = gl ch(Table 6).

&

ND S5HEH L ok 5o AHg3t7ld 7% 3t
He ol sy fFHFol olgnts A oYl
A0E A3l fle FFWoE gHA Jo.Fy of
9 ND A +E BUHY 2AARJAE 718 B3
At FASA 2FHAESF AGA £2L Hold
A SrFe] 42n2 WYFEo 124 Rz
EACIYFA Y L ol BE T YS 2HEE ¢
I e YAHFYoR AU EE S 214
ND EUE Y FHFAT 04T, A3A AL, $AT
AT T F 4TATL)E B2 ND HEFEE FA}-

TT=E

i

Table 6. Post vaccination reactions ad percent mortality in broiler breeder chicks caused by spray vaccination at 1 day of age

Post vaccination reaction(days)

. Average .3

Sprayer Type Vaccine droplet size 5 7 10 Mortality

used (um) (%)

Res’ cili? Res Cili Res Cili
Polyvac venturi Enteric 100<* 1/9 4/9 ND ND 4/9 3/9 25
Polyvac venturi Enteric 100< 6/10 7/10 ND ND 7/9 7/9 44
Polyvac venturi  Lentogenic  100< 2/10 5/10 22/22 10/10 8/9 7/9 10.0
Ulvavac spin disk  Enteric 60-80 1/10 1/10 ND ND ND ND 1.8
Ulvavac  spin disk Lentogenic  60-80 3/10 5/10  23/23  10/10 8/8 8/8 104
Desvac  venturi  Eneeii 115 ND N 40 N ND 15
(weak) ’

b Respiratory sign., 2 Ciliostasis., S)Momlity within 2 wecks of age., 9 Suspected droplet size.

ND, Not done.
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