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5.2 ABSTRACT

Studies on the artificial infection of chicken with the large round-
worm, Ascaridia galli, with special reference to the factors influ-

encing the infection

The large round worm of chicken, Ascaridia galli, is one
nematode species favorable for an experimental model of bird-
nematode system, because chickens, as a host of this nematode,
are easily available and reared and the ascarid is large enough to
be easily manipulatedl with naked eye. It is necessary to obtain
easily and reliably artificially infected birds with the ascarid to
establish the experimental model system.

Many reports have been published on this nematode and
were reviewed by Mozgovoi(1953)59’ and Soulsby(1965)™, but, most
of them were made on the treatment and prevention of the infec-
tion. The chicken ascarid has a simple and direct life cycle and
some factors have been pointed out to influence the infectivity and
development of this nematode in the host. In many experimental

infections no correlation has been recognized between the num-
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ber of mature worms parasitic in chickens and that of the number
of embryonated eggs inoculated to them, and more than a half
of the chickens that experimentally inoculated with embryonated
eggs harbor no adult worm in the digestive tract. The method
to obtain the chickens that harbor many adult ascarid worms by
experimental inoculation with embryonated eggs has not been es-
tablished.

This study was conducted to determine the factors that
had been pointed to influence the infectivity of ascarids to chick-
ens, which can be divided into three groups concerning to host,
parasite and ecological aspect. This study was also made to ex-
plain the ecological aspects of the ascarid such as the distribution
of larval and adult ascarid worms in the digestive tract of chickens,
the biological rhythm of egg output, and the discharge of eggs and
worms during patent period with the artificially infected chickens.
And also exa,minéd the efficacy of parbendazole against the differ-
ent developmental stages of the nematode in artificially infected
chickens with the ascarid by the new feeding method devised in
the present study.

The possible host factors that seem to affect the infectiv-

ity of the nematode to host were host age, quality and quantity

79



of food, time of inoculation, environmental temperature in poultry
house and immunological status of chickens. On the other hand,
the possible parasite factors were the incubation and preservation
period of eggs, inoculation method and the number of eggs Inocu-
lated to chickens and the additional development of larvae in other
than the final host. Furthermore, the coexistence of coccidian in-
fection and the transmission of the nematode by soil invertebrates
were also supposed to be ecological factors. The role as the vec-
tor and/or accumulate host of the nematode was examined on the
following 18 species of soil animals: 3 species of earthworms (Fise-
nia foetida, Pheretima communissima and Pheretima hilgen-
dorfi), 6 millipedes (Epanerchodus sp., Anaulaciulus pineto-
rum, Japanosomasp., Hyeoglomeris sp., Nedyopus sp., Niponia
sp.), 3 isopodes(Armadillidium vulgare, Metoponorthus pru-
inosus, Orchestia sp. ), 3 land snails(Bradybaena similaris,
Stereophaedusa japonica, Zonitoides sp.) and 3 insects (Peri-

planeta fuliginosa, Trnebrio sp. Conocephalus gladiatus).

Results

Host factors
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The inoculation times of eggs to the host, administration
of immunosuppresive drugs and supplement of enough amount of
vitamin A to ration had no effect on the infectivity nor the devel-
opment of the nematode, while the age of chickens, the high room
temperature of poultry house, the feeding on basal ration supple-
mented with skim milk, fish meal, commercial ration and calcium,
and on well balanced ration inhibited the development of the ne-
matode in chickens. On the other hand, low room temperature
and basal cereal ration composed of only several kinds of cereals
promoted the development'of the nematode in chickens. The basal
ration prevented the expelling of the worms from host birds when
chickens were continuously fed on it from the time of inoculation
of embryonated ascarid eggs to 15 days later.

Parasite factors

Preservation of embryonated eggs for more than 6 months
at room temperature and a single inoculation of more than 50
embryonated eggs inhibited the establishment of the infection in
chickens, while a serial inoculation of small numbers of embry-
onated eggs promoted the infectivity of the nematode. In the ex-
periments with chickens fed commercial ration, the recovery rates

of larvae from the intestine were 56.6 and 6.5% on days 12 and 15
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respectively, after inoculation of eggs, and the chickens discharged
many larvae in the feces during this period. When the larvae passed
in the feces, their 40% were normal in morphology and 34% were
still alive. Alive larvae in the feces were not infective to chickens
when orally inoculated to them. But, all the larvae discharged in
the feces died within 24 hours.

There existed a significant correlation between the number
of embryonated eggs inoculated and that of larvae recovered from
the intestine on days 11 and 12 after inoculation(coefficient of cor-
relation; r=0.90), whereas in the case of adult worms no correlation
existed between the number of embryonated eggs inoculated and
that of worms recovered. Nearly half the chickens inoculatedeith
eggs had no adult worm. This shows that a few chickens can be
infected with adult ascarids by a single inoculation of embryonated
eggs when fed with commercial ration.

Ecological factors

Coccidian oocysts inoculated with embryonated eggs were
not promoted in infectivity. Soil invertebrate animals as the trans-
mitter of the ascarid were fed with embryonated eggs. The hatch-
ability of the eggs was very low in three species of land snails.

Ascarid larvae hatched in the digestive tract of soil animals were
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expelled from soil animals within a few days after inoculation ex-
cept for 7 species of millipedes. The earthworm, E.foetida, did
not act as a vector nor accumulate host of A.galli. Embryonated
eggs of A.galli hatched in the digestive tract of millipedes and the
larvae penetrated the intestinal wall then located in the anterior
most part of hindgut. And millipedes harbored these larvae for a
long period of time. A species of millipede, Epanechodus sp., had
A.galli larvae 135 days after ingestion of embryonated eggs. The
larvae in millipedes changed in body size but ecdysis was not ob-
served until day 135 after ingestion of eggs. The larvac recovered
from millipedes were more infective to chickens than embryonated
eges. |

Millipedes collected in poultry farms in Kanagawa Prefec-
ture were infected with larvae of A.galli and H.gallinae. When
such millipedes infected with larvae of A.galli and/or H.gallinae
were fed to chickens, both species of larvae developed into adult
worms. This result shows that millipedes act as a vector and/or
‘accumulative host of A.galli and H.gallinae in the field, but it is
painstaking to maintain millipedes as an accumulative host in the
laboratory. Since chicken ascarids can develop without vector nor

accumulative hosts such as millipedes, it is more convenient in the
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laboratory to produce chickens parasitized with adult ascarids by
oral inoculation of embryonated eggs than by feeding accumula-
tive hosts of infective larvae. In the present study chickens were
successfully infected with adults ascarids by oral inoculation of em-
bryonated eggs on day at 12 of age and were fed with basal ration
‘until day 15 after inoculation with worm eggs and after that with
commercial ration without any anthelminthic drugs. This method
of feeding of ascarid inoculated chickens is called as "the convert
feeding method with basal-commercial ration”. In chickens raised
by this method of feeding, 10 to 74% of eggs inoculated developed

into adult worms.

Biology of ascarid worms in chickens infected by the.convert feed-
ing method with basal-commercial ration
1. Distribution of larvae and adults in the digestive tract of the
‘host

From days 10 to 12 after inoculation of worm eggs, larvae
were found in the intestine from the anterior most of duodenum
to the anus except the cecum. Larvae were most frequently found
in the middle parts when the intestine was divided into 5 parts of

equal length. Only a few larvae were recovered from the posterior
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most part of intestine. The same tendency as found in the case of
larva was observed in the case of adult worm, but they were never
recovered from the posterior most part of intestine.
2. Circadian rhythm in egg output

The minimum number of eggs was passed in the feces at 8
am. in all the cases, however, the time when the maximum number
of eggs was observed differed depending on the number of worms
parasitic in chickens, and the greater so as the number of worms
ﬁarasitic in chickens, the more was delayed the time of maximum
egg.
3. Eggs and worms discharged from the chicken during the patent
period

The total number of eggs per worm discharged during the
patent period differed depending on the number of worms parasitic
in chickens. The number of eggs discharged from the moderately
infected birds were greater than those from the slightly or severely
infected ones. The number of worms expelled from the chickens
also differed according to the worm burden. The greater was the
umber of worms parasitic in chickens, the more was delayed the
time when worms are expelled.

4. BEfficacy of parbendazole, an anthelminthic drug, against the
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different developmental stages of ascarids in chickens

Only 51.5% and 63.0% of worms were removed from the
infected birds to which the drug was given on days 15 and 18 after
inoculation of eggs, respectively, while 92.0% to 100% of worms
were removed when the drug was administrated on other days.
This shows that the drug was not sufficiently effective to larvae at
ecdysis because ecdysis occurs on days 15 to 18 after oral inocu-
lation of embryonated eggs to chickens 12 days old. It was made
clear by using chickens raised by the method of convert feeding of
basal-commercial ration that the cfficacy of parbendazole was dif-
.ferent against the different stages of ascarids, and that, in general,
anthelminthic drugs are different in efficacy against different stages

of parasite.
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geE e Ascaridia galli HEHR@EH U 4E* (mm)

Ackert, 1931 &

KE 51-76 (83 )** 55.0-75.0 (89.85)
{Kig (Hr) 0.49-1.21  (0.93) 0.519-1.18 ( 0.886)
REE 2.3-7.2 (3.5 ) 2.30-7.50 ( 4.90)
MEER (T LD)

0.3-1.46  (0.87) 0.31-1.52 (0.89)
A L %
A 0.16-0.28  (0.23) 0.15-0.26 (0.22)
LR 0.16-0.26  (0.23) 0.14-0.25 (0.19)
AR £ ek 1-2.4 (1.94) 1.06-2.35 (1.93)

& Ackert(1931) AR X HLEEY B 7= 0 IS IB N 545 50H H I
B U 72 SR 0D > % 4k B A355nmEl E 255 K 12 > W C A L 72 o

oo () WTERIE

e SHEMZEETH .
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ZEEieE A.galli MEROEJUE* (mm)

Ackert, 1931 B
sk E 72-116 (88 )*x 82-121 (102 )
A IE 0.9-1.8 (1.3 ) 0.9-1.3  (1.03)
(BEFY9ER) (FhoeER)
AHEE 2.1-5.1 (3.9) 3.3-5.3  (4.3)
£3EE (RIgER) 0.36-1.57 - 0.49-1.42 (0.87)
MR (FE¥W L D) 0.25-1.5 (0.75) 0.62-1.43 (0.99)
AP (R¥g&kb) 1.31-1.88 (1.56) 0.88-1.71 (1.22)
REFq (FEWR&L D) 31-54 (48 ) 38-59 (45 )
HEIOAE X (umn) 73-88x45-50 ( 76x49 ) 74.2-82.3x44.6-52.1 (77.8x48.1 )

*  Ackert (1931) e DHE D= HHEFZEINRGHROHBIcBIN U ZREEFERL =,
¥*  ( )AERHE
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% 3.
13924 72 b BEN200H % S E DO DEED

i & BURAE & OB KR

H 5 [ LS H AR 2K
il Sy

W (ABRFET)  0-3 1.3340.42
14H 0-2 0.50%0.34
70H 0-1 0.33+0.21
ZHEEBICHO>E10 08 % F A
i IR B & fA kAR 5

BN 5% 30H B IZHRMEE K
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4
% R BC & SR DA SR & A E AR

wing  ®’E5 3287 2287 EIfVeE]
H N EIPE4 EVES (RO 5 %)
A 125 50 40.00 11
111 52 46.80
135 77 57.70
(48.17%5.18)
102 6 5.88 21
101 3 2.97
99 6 6.06
( 4.9741.00)
HHEMHE 154 4 2.80 21
@ 80% 109 5 4.59
99 0 0.00
( 2.40+1.33)
HiEfEE 107 0 0.00 21
D 60% 140 1 0.71
124 1 0.81
( 0.5+0.25)
BHiEEEE 115 5 4.35 21
@ 50% 121 3 2.48
106 2 1.89
( 2.9140.74)
HhEMEE 103 2 1.94 21
@ 30% 117 0 0.00
127 0 0.00
. ( 0.65%0.65)
BHeffEfEE 115 0 0.00 21
HAOHEE 98 2 2.04
DEHEL 124 3 2.42
( 1.49+0.75)
HHEEHOMH R AR D80,60,50, 8 X T'30%E
HHREAERE, 17.3g~33.2g/bird/day
(2B, 30%&81x. 5.8g/bird~10g/bird)
( ) PSS + P e 22
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5.
= ERFEAS S IC B 1 2 REAEEIRE

mERE H5MHEE RS [ 1% IS SRR B
H BN AR HAARE (%) (g)

1 EaRmRls 151 77 50.99
9 139 34 24.48
3 132 72 54.55
4 180 72 40.00
5 151 66 43.71
6 147 110 74.83
7 118 54 45.76
8 151 49 32.45

(45.84+5.37) (26.82414.23)
9 el 159 0 0.00
10 fid A il 132 0 0.00
11 166 0 0.00
12 126 0 0.00

( 0.00) (349.43+35.90)

* BUOHBIZ LD ‘Eﬁa*:TWBMFEI%&%&T“A@@J@T
[=)
() W PR LR RERRE
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LR AL DI IR b s {2

RS fAF DI IR 25 [&] 4 &S
5N AL HARE (%)
1 PIRIN 267 171 64.04
2 B iy 167 112 87.07
3 257 64 24.90
4 216 27 12.50
(42.134£13.77)
5 WK * 111 49 44.14
8 F AR 112 13 11.61
7 192 15%* 7.81
8 149 1 7% 11.41
(18.74+ 8.51)
9 IR 123 0 0.00
10 7 B e & AR 152 2 1.32
11 193 0 0.00
12 188 0 0.00
(0.33+ 0.33)

* MRETHEEIAE L0 v T o 2l
wx TR 5#%23~ 258 [C2PBETE .. REREBIILETR; .

HEBMEE LWwkX: 7:bx% 2:1:10EBHES
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x 7.
* HEREGR M5 R & AR ISR

e THIRE S SR mUER 5 B EIEE

*

(

fa L &6 5 I DG5S HEE &K (%)
(RN S5-% HE)
1 1~11,18~31 12~17 123 9 7.32
9 142 7 4.93
3 141 2 1.42
4 118 3 2.54
( 4.05+1.31)
5 1~11,16~31 12~15 130 1 0.77
6 124 3 2.42
7 121 3 2.48
8 189 1 0.53
( 1.55+0.52)
9 16~31 1~15 288 126 43.75
10 138 59 42.75
11 195 60 30.77
12 262 69 26.34
(35.90%4.34)
13 1~7,16~31 8~ 15 207 0 0.00
14 186 0 0.00
15 175 4 2.29
16 141 1 0.71
( 1.2540.95)
17 8~ 15 1~7,16~31 228 2 0.88
18 274 8 2.92
19 198 2 1.01
20 176 1 0.57
( 1.3540.53)
21 1~31 - 169 0 0.00
22 134 0 0.00
23 328 1 0.30
24 250 2 0.80
( 0.2840.19)
25 - 1~31 212 21 9.91
26 175 35 20.00
27 208 31 14.90
28 229 38 16.59
(15.35+2.10)
29% 1~11 - 180 101 56.11
30% : 217 55 25.35
(40.73)

GRFCAEINE SR IE Bl R R, k328 BICE IR

RO LERERNESE%2RT,

) W FEME £ R A
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# 8.
RGOSR L BBoE R

wEgR oS RaeiAn ATk A S35 B R R SEL5) R AR B Y ZR x
W5 (O DY Ei (g)

5% EEH)

MiRE AR (2HHR) y=ly 353.6+ 7.15 0.32+0.36
HERE A AR (£H/R) ARy 409.6+20.47 /
sk (£HH) A0 27.04+ 1.95 35.68+3.26
HErak (2HRH) AQB 34.44 2.20 /
e 1-15 : WA SRR 16-32 A D 84.4+13.74 32.63+2.53

R 1-15: ilREd &R 16-32 22U 92.4+15.14 /

+ HREE, SRERINR SR LD RKEIERI E CoREE
wx AN 5% 32H B ICBAEE I
SESPI O 2 (F
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58722 Hin OB ICx 9 B ERBATR - & MR IERHRG 5 03 R

230 55k 5 PN EL [e] L s AR K SY- 24 E 4K ] LR 3R

H (%) (%iE) (HiEHERRSE)

12 LA 124~162 34~136 56.41+10.97
iRk 146~299 2~ 28 7.21+ 2.85

28 fix {62 124~188 1~ 33 9.88+ 3.33
i 144~208 0 0

56 g s 125~202 I~ 12 2.18+ 1.07
[inksy 162~223 0 0

LRSI W UETIOEE &

HENES  12H SH., &G
i ERRREER -E A RRERRES - B

op

; Boer iR
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10.
= EHRFEERANGECB T 2 REREIREE

oo wy %5 I (] 4%
£5 fia kst HINE AR HAKER (%)
1 EBEHFEx 125 7 5.60
2 EERRMER 163 15 9.20
3 172 8 4.85
4 184 12 6.52
5 205 6 2.93
( 5.784+1.04)*%
6 WATRE 109 26 23.85
7 FERRfER 123 35 28.46
8 156 32 20.51
9 169 38 22.49
10 206 56 27.18
(24.50+1.47)
11 HREE 125 0 0.00
12 136 0 0.00
13 145 1 0.69
14 176 0 0.00
15 208 0 0.00
( 0.14+0.13)
16 *%* 135 54 40.00
17 *k* 188 69 36.70
(38.35)

+ MEES THBHRIICTEROED T 7Y T LY BRELELD
() AETYEiEEme
ek OIS 11E B ICRAEIN, fid32~ 350 B 2B
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F 11.
HpgaRlIc g, eSS MR, IRIER 9l & 7 S % TR0 U 72 1) 8 oD K [E N 3R

BT ﬁM%@ﬁﬁ 55 HONEL [ % [a] 13 =
(G50} HAREK R (%) T2 (%)
el
Fid &5 B R TR |
4  lg/day/bird 101~165 0~ 78  0.00-47.27 15.65+8.50
4  2g/day/bird 129~192 0~ 40  0.00-31.00 11.566.82
4 3g/day/bird 146~185 1~ 41 0.68-25.79 11.24%5.54
4  5g/day/bird 196~298 0~ 4 0.00- 1.90 0.84%£0.41
i fE
Fie €5 SRR IR 0
6  lg/day/bird 103~198 7~ 59  6.80-37.11 26.77%4.83
6  3g/day/bird 161~192 2~ 35 1.09-18.23 9.20%2.55
5  5g/day/bird 116~205 0~ 6 0.00- 2.66 1.530.64
5 MRAEHMIL
1g/day/bird 142~182 2~ 26 1.28-13.33 4.51£0.48
5g/day/bird 117~202 0~ 3 0.00- 2.54 0.87%0.67
5 AR
1g/day/bird 175~245 2~ 30 0.94-17.14 5.53+2.98
5g/day/bird 116~234 0~ 4 0.00- 1.99 0.64%0.41

10 EE o R R E 103~267 18~171 10.16-64.04 30.05%6.39
10 B & fifL fE B x 104~193 0~ 18 0.00-11.76 1.72+1.34

4 Bl & fA) B E 146~211 64~ 88 38.17-51.20 43.66+2.75

ok B HSEREEUAA O R ICE, ke HRkes &,
ke & 7z (EFEIREEC S R 2 BB 2 IC L THES Lk,

* o EhehzEHEERSE, MEE Uk,

*  FHIERIIR SR IIE B ICER, Mid32H 8 (CEIR
FHRERNRS~16HEE cORGANEHREAFD

L4 D O FEHE G Ak R R £20.98+ 0.5 TH > o
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# 12.-1

FR R QR B & HARE R

B e 62 whE ENE HEQ  HEIEM  AE FHLEEME KA
FH A (%) (g) (%) plitgey
1. byEnay 100 86.50 31.7%1 7.61 3.37 61.16 1.64 1.04
9. ¥+ {r v¥4) 80 68.96
1430 20 17.60 23.95 8.05 1.91 57.55 1.98 2.51
5. MEoay 80 69.20
AR Y 10 8.83
TWITNTITI-N 10 9.07 13.72 11.60 3.02 54.96 4.01 2.28
2. MEpay 80 68.96
VAR 20 17.66 11.55 14.23 2.93 54.12 2.30 1.87
3. bytoay 80 69.20
TVIThI73-k 20 18.14 8.217 8.97 3.12 55.80 5.72 2.68
6. bEnay 69 59.69
543 hA 22 19.43
TVITNITI-N 4 3.63
¥ 37y 5 4.64 6.83 17.73 2.95 49.35 3.11 3.17
4. byEoay 80 69.20
¥ a7y 20 18.56 0.35 18.23 3.83 49.07 1.35 4.60
10. M1y 100 0.36 20.00 3.40 3.40 5.50

SHAEEIR 100 D& & (65 7z [dme)
HEERBORIFICHZLEREZ

o]
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x 12

R D7 3 ) B L BKE R

BOoW Iy Ty bRy 4y vy Vv Mtzv o YAty
n{yy
1.0.35 0.29 0.21 0.27 92 0.21 0.13  0.15
9 0.61 0.37 0.21 0.31 .31 0.31 0.19 0.16
5. 0.64  0.47  0.29  0.45 120 0.48 0.17 0.19
2.0.88 0.58  0.38 0.58 .33 0.68 0.20 0.24
3.0.41 0.36  0.21 0.23 75 0.18 0.11  0.14
6. 1.12 0.81  0.46 0.73 55 0.95  0.29 0.27
4.1.06 1.06  0.46 0.73 62 1.0/ 0.47 0.23
8. 1.41 0.82 0.50 0.80 .68 1.03 0.41 0.34

A EILER 100eH & A & (g)
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% 12.-3
R o7 2 ) BE & BAREIR

B ogrz=-h fovy o Midzy M7 b7y Ny Ry
7727

1. 0.36 0.28 0.26 0.09 0.37 0.34
g 0.40 0.30 0.27 0.11 0.47 0.37
5. 0.55 0.39 0.41 0.15 0.55 0.52
2 0.69 0.49 0.51 0.18 0.66 0.66
3. 0.41 0.30 0.31 0.11 0.43 0.38
6. 0.84 0.61 0.67 0.23 0.84 0.82
4. 0.78 0.65 0.73 0.21 0.90 0.83
8. 0.82 0.7 0.69 0.18 0.94 0.83

&R AMEIE IR 100e T DEH & (8)
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“Ef&én“cmt;:b\i

BMZLHEBARATHO 2,

113

£ 12.-4
FRF DY S I VR BIEREINR
BEOopiy 7 URIIEY NNV MTYY RUN ARy BERE 1)y
it ¥vy

1.2.21 0.41  0.11 0.50 2.30 0.72  0.01 0.02 53.98
9. 1.16 0.65  0.11 3.03 8.95 - 0.08 - 24.25

5.3.056 0.38 0.24 0.84 2.50 0.72  0.01 0.07 85.14

2.1.83 0.37 0.15 0.69 2.26 0.74  0.01 0.09 97.49

3.4.27 0.39  0.33 0.99 2.73 0.70  0.01 0.06 72.79

6. 2.14 0.36  0.24 0.82 2.35 0.71  0.01 0.10 147.87

4.1.95 0.36  0.27 0.58 2.25 0.65  0.01 0.02 233.06

8. 3.57 0.56 1.44 2.16 1.09  26ug 14548 117.00

SR EILEE 100gH0EH & (ng, 1U, ICUE /=L ug)

E¥yIVA, DBIUKIE, HABEMBRSRICEEGRD



® 127 S0 o D AR B2 - s 4 Y 2

B Ca p Mg Na Fe Cu Zn Hn
1. 0.03 0.27 0.10 0.33 0.03 8.65 0.25 1.99 0.52
9. 0.03 0.64 0.23 0.48 0.08 8.66 0.34 2.01 5.09
5. 0.17 0.30 0.14 0.52 0.05 13.22 0.47 2.81 1.09
2. 0.08 0.34 0.15 0.67 0.03 10.45 0.56 2.70 1.28
3. 0.26 0.27 0.14 0.72 0.06 15.99 0.37 1.62 0.91
6. 0.40 0.48 0.17 0.81 0.07 12.60 0.64 2.94 1.45
4., 1.11 0.82 0.14 0.37 0.17 10.63 0.32 4.54 .58
8. 1.03 0.83 0.15 0.76 0.25 27.00 0.87 7.23 6.06

SHAEIEER 100ghOSER (g, 2T g)
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# 13.-1
g AR & HAREINER (20— 1)

e ROES M B5HE EREER ERE
(%) TR (%)
(8% SE¥)

1. MEnoay 100 270 76 28.15
202 62 30.69
223 128 57.46
252 10 3.97
222 85 38.29

(31.71+8.63)
2. htnay 80 226 50 22.12
54X IR 20 277 6 2.64
281 1 2.49
261 37 14.18
233 38 16.31

(11.55+3.89)
3. Minay 80 226 26 11.50
ThITNITI-N 20 247 12 4.86
241 21 8.71
254 11 4.33
259 31 11.97

( 8.27+1.60)
4. MEpIy 80 224 0 0.00
¥ a7y 20 216 1 0.46
230 3 1.30
203 0 0.00
269 0 0.00

( 0.35%0.25)
5. MEn1y 80 244 33 13.52
ARV ) 10 282 43 15.25
TVITNITI-h 10 268 38 14.18
206 4 1.94
215 51 23.72

(13.7243.47)

*

SE : fRHERRZE
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% 13.-2 N
S ol L REENE (20 -2)

w EHORA ME REHE ENmENR EES

%) ARk (%)

(EH £ SE) *
6. MEO1Y 69 227 20 8.81
¥ AR A 22 238 14 5.88
NITINITI-N 4 238 25 10.50
¥ 37V 5 289 20 6.92
245 5 2.04

( 6.83%1.44)
7. Y4 45 278 15 5.40
A¥Ld 50 236 7 2.97
¥ 37y 5 231 55 23.81
246 20 8.13
290 2 0.69

( 8.20+£4.09)
8. y4+4 50 211 60 28.44
h¥ i 50 255 112 43.92
240 7 2.92
267 64 23.97
238 147 61.76

(32.20+9.88)
9. Y474 80 106 29 20.76
1339 20 103 22 21.36
246 25 10.16
114 37 32.46
199 54 27.14
151 48 31.79

(23.95+3.42)
10. M2 100 212 1 0.47
271 0 0.00
220 2 0.91
234 0 0.00
249 1 0.40

( 0.36+0.17)

o SEfHEA
# prrf NS ATIRER (77, b5, 0- 0 2RELREBO. BARIIRH)
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% 14.-1

HEFRAOEREORM & BAERENE (20— 1)

e RIEREO 5 [s] LI AR [E] Y R
BEBLUR =2400E¢ AR (%)
1 NaCl 0.25% 285 77 27.02
9 170 687 39.41
3 152 34 22.30
4 181 83 45.86
5 190 64 33.68
(33.65+4.21)
6 €aC03 2.50% 267 31 11.62
7 160 29 18.13
8 164 12 7.32
g 176 24 13.79
10 199 30 15.08
(13.19+1.81)
11 KCl 0.3% 163 25 15.33
12 175 64 36.57
13 168 29 17.26
14 182 80 43.58
15 190 60 31.58
(28.94+5.53)
16 AFA=Y 0.3% 304 33 15.33
17 189 62 36.57
18 173 69 39.88
19 186 82 44.09
20 177 35 19.77
(29.48+6.22)
16 R 153 77 47.71
17 NG SE R 160 55 34.37
18 160 46 28.75
19 336 179 53.27
20 175 43 24.57
(37.73+5.51)
21 |RM 269 0 0 0.00
22 MR & MRS S 184 0 0.00
23 189 7 3.70
24 178 5 2.80
25 176 1 0.57
( 1.41£0.77)

RS 16~25%BE Uk,
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£ 14

HBRANAOEEEORM & BARREK (20-2)

mRE  RINEREO #5 [&] 4 EIFVES
BB LURE O HARE (%)
1 CaC03 2.5%* 143 0 0.00%x*
9 + 143 33 23, 10%x*
3 KCl 0.3% 173 2 1.16
4 152 18 10.53
5 132 12 9.09
(8.78+4.14)
6 CaC03 2.5% 153 18 11.76
7 + 174 5 2.87
8 NaCl  0.4% 166 27 16.27
9 124 39 31.45
10 168 2 1.19
(12.7145.45)
11 €aC03 2.5Y% 124 33 26.61
12 + 173 115 66.47
13 Kcl 0.3% 163 59 36.20
14 + 179 11 6.15
15 NaCl  0.4% 172 54 31.40
(33.36+9.73)
16 CaC03 2.5% 164 2 1.22
17 + 168 20 11.90
18 K2PHO4 4.06% 152 31 20.39
19 + 175 133 56.39
20 NaCl  0.4% 158 15 9.49
(19.88+9.63)
21 CaC03 2.5% 143 22 15.38
22 152 24 15.79
23 163 26 15.95
24 172 32 18.60
25 182 27 14.75
(16.10+1.47)
26 RN 169 94 59.49
27 RS 142 89 62.68
28 127 99 77.95
29 126 64 50.79
30 154 92 59.74
(62.13+4.43)
31 g3y 1586 28 17.95
32 HiRE SR SEE 174 0 0.00
33 115 0 0.00
34 176 0 0.00
35 145 1 0.69
(3.73+3.56)

*
*%

Ro>&EEFEIC L D5 2TIEEFE,
BN 5250 BicEIN, Zofftid328 BICHIR,

MES2A~352HEE Uiz,
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REOFEH P BEEIRNRICE KE T HH

BeH LHNEDO SR FHIERE
A T D 1 2 RIE mA

10, Feb. HA10:30~11:15% 2.3 13.0  5.90+3.50

15,Apr. HE13:05~13:39 7.2 23.0  1.13%0.13

21,Jul. HE13:47~14:13 19.5 33.0  1.33%0.23

12,0ct. HE10:43~11:24 2.3 12.0  3.11x0.11

* HENIRS D 516H B & TOKMOZEL,
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% 18. ‘ ‘
R4 T8 D KR &t EL IR

& B OFEOEE iy I R BN 5 SEIAR IR
#BISHEE TO
SEEE AR
& 1. %
8,Jan Ry S :
24.84% 629.36+0.72 41.9640.26
(n=4)*
2.2
SEEIN R
1.60% 628.54+0.48 41.90+0.62
(n=6)
B 3. %
18,Aug.  FIYMEINE
26.73% 630.98+0.50 42.0740.52
(n=3)
4.7
RSN ES
0.00% 632.20%0.42 42.15+0.43
(n=6)

EEAERITERICEEZS R0,

FEEARE T, 1x4(p<0.01), 2x3(p<0.01) 3B &L U'2x4(p<0.001) & OfH
CEBEENRONE,

HEmR o mIRES R

* n=tRE B
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17.
* BEFORERE & FF4E & OBR

pRE MERE* %5 B EIVES
fAERE 3240k R
1 32+ 1°C 264 0 0.00
2 & Bl i & 227 0 0.00
3 265 0 0.00
4 199 4 2.01
5 208 1 0.48
(0.0540.39) %
6 925+ 2°C 208 1 0.48
7 HEEEH 437 12 2.75
8 437 3 0.69
9 525 38 7.24
10 525 . 1 0.19
11 _ 327 1 0.31
12 327 0 0.00
(1.86+1.15)
13 254 2°C 280 1 0.36
14 ERIEE 280 3 1.07
15 300 3 1.00
16 300 1 0.33
17 476 0 0.00
18 476 3 0.83
(0.57+0.17)
19 7+3°C - 164 12 7.32
20 iG] 211 38 18.01
21 110 39 35.45
22 129 95 73.64
23 274 40 14.60
24 97 53 54.64
25 231 70 30.30
26 175 15 8.57
(30.324+8.34)
27 7+3°C 193 28 14.51
28 dnI & 184 23 12.50
29 217 121 55.76
30 139 18 12.95
31 301 41 13.62
32 97 29 29.90
33 93 23 24.73
34 92 48 52.17
(27.02+6.29)

¥ TRE AR 2SS,

¥ ( ) WIS ERE £ 47 HER S

2B, S2CTOHRABTRRBEENETE, RERMEP s R4aEs
BELUEOTHRALE,
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# 18

| ERERHA SIS B AE R & kRN

mEE 5 FMERE &5 IS [6] Y %
jigp s . HHENEX R E
1 32+1°C* 154 44 28.57
2 {ARIfEE 292 6 2.05
3 183 0 0.00
4 172 1 0.58
5 205 13 6.34
(7.51+53.8)
11 25+1°C 258 27 12.98
12 BEE 181 32 17.68
13 130 55 42.31
14 132 53 40.15
15 183 23 12.57
16 150 28 18.67
17 221 32 14.48
(22.69%5.00)
18 7%3C 131%% WL IE
19 B 142 85t
20 135 195 5
21 147 L y7d
22 159 Y
23 198 [ovid
24 188 ek yg
* RIBEENETEZIOTCHEBTCEERE LIS,

*%

PR S 18~24, IR ERTHE & TIC2TTEIE,
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19.
T D BSOS & ok B

12% 3.40+1.9]
Lo* « 9.03%0.36
24% 9.22+41.01
10:30~11:15%x* 5.90+3.50

x+  PBOFEL50enlC 20w EIGLT & R iE
o HARMTICIE

Fi, EFICHNES ﬁ]ﬂ%’f“’?bfzo
ﬁﬁeﬁ@?i’JEﬁi@ﬂXﬂ— FHREINAEEERR Mok,
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20.
x S MH A RS & BER O E UL

R ) L FEL ] 13, ke K 8% A E
WES Dem o *

1 172 THFATY 0
9 175 10mg,/ ./ H 0
3 183 BETiEA 0
4 192 1
5 200 0 1
6 167 THFAT) 0
7 172 1000ppmyR A0 il 53 0
8 186 wa 0
9 192 1
10 201 5 6
11 163 TYFATY 0
12 172 2000p pmyZ /1M i 4 0
13 184 w5 0
14 196 0
15 205 0 0
16 164 WAVAY IS N = B, 1
17 166 5mg/% . H 0
18 172 B TFEAN 0
19 185 2
20 205 0 3
21 163 e 1L 8 0 R 1
22 167 0
23 172 0
24 201 2
25 205 0 3

¢ BILEEGEHAIE SR SR SR U EE TRIELE, F12,
TYFAT) Y A HREA R Z TN OREN U, 4ILEHET
RREQENE TE X CRLENEIC SRR AR ZES Uk,
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21.
% ) EB DR O (R 77 S Rl & SRR ]I R

e3P Il {717 AR £ A ] YRR S SR EIL (%)  Prepatent period

(H) (R5®EE) (LiRHERRE) (H)
2 7 40 15.19%0.61 27,28
(4°C) 30 40 13.7340.75 27,28,29

60 40 10.28+1.11 28,29

90 40 10.55+0.97 28,29

120 40 10.73+1.39 29, 30

180 40 9.81+1.20 29,30

7 10 42.33+5.59

120 10 36.26+5.66

180 10 1.0240.28
= 7 40 16.33+0.66 27.28

30 40 16.44+4.55 27,28
(5E~11H) 60 40 9.94+0.96 29,30
B 90 40 4.48+1.28 28,29, 30
12.5~33.6°C 120 40 5.13+1.76 29,31,34,37

180 40 3.73+1.61 32,33,35,37

+ HENZABI6HICEBEDENL, SH2HICHEZKRT Uz,
gL E - AR ERES X THE L,
SR O 2 FH
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% 22,

SRR IR D5 IR & BRI DB R

w5 R TH O KR SPENL OBk gk
1 G D KRMOTIE FFEE HFEH R

(%) (%) (r)
10~50 40 19.36%£2.70  6(15.0) 11 76.92 20 0.29
si~100 25 4.94%£1.21  6(24.0) 8 25.49 13 -0.18
101~150 30 1.7240.38  12(40.0) 16 5.88 g -0.12
151~200 30 1.94%0.52 15(50.0) 17 7.85 16 -0.12
201~250 25 0.92+0.69  12(48.0) 15 4.65 14 -0.13
251~300 25 2.20%+0.75  11(44.0) 12 14.13 38 -0.15
301~1500 25 0.68+0.28  13(52.0) 15 4.98 32 -0.75
[0~1500 200 3.75+0.83  75(37.5) 100 76.92 38 -0.03

B S SR L R A R
) R R BN 532 0 B 12 k% EIN
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23.
x HBENGSHICB T 2 %5 HN & B HRAK e OB

15 5.9 0 I e 2 EIES B R 5
T B 2 (v)
W S I 1 O b S8

104-416 184.49£7.56 17-171 54.29X+4.556 9.88-74.83 31.90+2.55 0.043

B, HEHES %32~ 3ITHICHREZ BIUR U 251 T O
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% 4.

 ER TR A S0 D B e 4R 5 SR BR (2 B 1T B sk R

s 45H o EHR o EEER
®2 1 2 3 4 5 6 7 8 9 10 Il 12 HF HEKEHE (%)
;] 40¢ 6 11 7 6 24 5 19 16 27 30 22 213 31 14.55
9 11 9 25 6 13 10 6 24 10 17 35 9 175 47  26.86
3 3 11 15 9 24 15 6 16 18 12 24 13 199 10  5.03
4 19 16 9 7 13 22 15 15 18 8 22 13 177 16  9.04
5 20 27 15 7 10 32 9 8 10 17 22 33 210 21 10.00
(13.10£3.76)
A (1EHRS)
6 210 - - - - - - - - - - =200 0 0.00
7T 8% - - - - - - - - - - - 283 0 0.00
g 26 - - - - - - - - - - - 266 14 5.26
9 199 - - - - - - - - - - - 199 6  3.02
0 231 - - - - - - - - - - - 231 10 4.33
1 26 - - - - - - - - = - - 266 6 2.26
12 183 - - - - - - - - - - - 183 0 0.00
| (12.12%0.83)
13 39 - - - - - - - - - - - 355 81 22.56
14 256 - - - - - - - - - - - 256 112 43.75
15 283 - - - - - - - - - - - 253 59 23.32
6 201 - - - - - - - - - - - 200 107 53.23
(35.72%£7.63)
* {5 BN

BERS 1-5 HINRERTHIZHB IHEA RN
6-12 I 54%32~35H B R {&E N
13-16 SR S5#%11H BIio AR I

( ) N EIME AR
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25.
= SRR O LR B L CRBHADERSHER

HEI 5 FE (8 A PRt HEE B LR
oL e S H K DY) HE
RN & % BT
1H% 3H#&

ARY LY 39.0  61.6 93.8 0 NE
EANTY FELY 32.4  63.2 8.0 0 NE
eI, 32.2  49.0 20.0 0 NE
Iy 33X 0.2 17.0 3.2 0 NE
r33X 2.2 22.1 5.8 0 NE
933X 2.8 17.8 3.6 0 NE
FI¥L ) 17.0 2.0 1.2 0 NE
aINTHA 29.0 2.2 0.0 0 NE
AFTOYA A 33.6 1.2 0.0 0 NE
d3nav¥vYy (Hd) + 2.0 17.2 3.8 0 NE
gudx7Y) 9.6  23.6 3.2 0 NE
AFAYTF 9.0  10.0 0.6 2.6 0.0
AP 0.0 0.2 3.8 42.6 38.0
YLAFV AT 0.4 0.0 1.6 42.2 39.4
YIVAT 0.0 0.4 2.2 27.8 30.2
AEY T 0.2 0.0 3.2 39.0 36.4
THY AT 1.0 0.0 3.8 25.0 32.0
I7IXVAT 1.2 0.0 3.8 25.2 20.5
NEAREET

EHEOMRAEL. SHEOSREHIN 2 SRR O BENRHRR 2HHICEE,
ZHYHEICONWT, sz ER U, HFEEOEEE,

B ERII6001E /g DEZ2 465 U 2o

¥ YU -LEULTHESATHWE DD,
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% 26.
* VY I IX M5 OFEEHRLEROE U

(6] 5 3401 + EIVE:S ¢ 32 SRR
E BB AR

18 7, 11, 13, 24, 58  22.60 9.29
2H] 0, 23, 32, 54, 72 36.20 12.45
3H 3, 54, 83, 89,162  178.20 25.89
4H 2, 81, 82,143,163  94.20 28.23
TH 5, 62, 73,126,133  79.80 23.37
HHEMETHR

0H 7, 32, 41, 74,267  84.20 46.94
1H 0, 12, 22, 38, 43  23.00 7.99
A= 0, 1, 6, 15, 24 9.20 4.55
5H 0, 0, 0, 0, 1 0.20

TH#& 0, 0, 0, 0, 0 0.00

* g ICH B EREN400{E 2 & Sk 28 HIE BBl S E 7z,
EUNEDIE, FEFIE L I I YD OEIE
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% 27.
é/%? 3 AMeEIRL zHERSERORES (un)

A R i e
i o i T fm
23 e
1 e A
B4
16 25 309.38-360.25 347.12 1.86 15.13-17.88 16.69 0.18
28 25 309.38-345.13 322.73 1.81 13.06-17.88 15.84 0.19
56 25 302.50-333.50 320.47 1.51 14.03-22.55 16.42 0.30
8H 25 288.75-338.25  306.76 2.44 13.75-19.25 15.88 0.23
sh B
T
28 15 266.75-319.00 296.31 5.68 15.13-17.88 16.33 0.41
5H 5 291.50-338.25  315.88 4.37 13.75-22.00 16.31 0.64

1gep iz g 2 AR EF 4001 2 & & fid R o B i IRER

131



% 28.

IIALDEIRUESERD

B iE = KE KT O F R
%36 H 2 78 [m]

HE ZEH

1 48 )

2 8 44

3 0 50

7 0 50
% /2 500 D &) 7% {5 F
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& 29.

VY IIXHRBERGEROHENTORE

b A5 ER Prepatent period  Hifk MR A [E] Y SR

(455 HAR) (H) [l S EK (T PEHERS %)
B B
BRE
sHEO  FRES AR 27,29% 3, 2, 0,0, 0 1.00%£0.63
R

1~ 15801 g xd

16~ IREAfEE  26,27,27,27,28 16,25,32,34,35 28.40+3.56
e 17 i B o A £ 27 3, 1, 0, 0, 0 0.80+0.58
AR ,

1~ 1581 il fd

16~MiRE S MR 26,27,27,27,28  23,24,25,26,32 26.00+1.58
FBLHBOST O ZHH,

BEEICHE 100 & 72 (L5 HIE BN 100{0 2 & 5 o

HEOEIERSHRIOHBICER U=,

P OHHINFEM,
1P D HHRENHE
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% 30. . ‘ e gt
x AV 2T EOHNEBROEIREB KU E OB

[ UL B 34 (303 S CI L [E] IR AL B & T EK
(% H B0 HUREC - :
HILFEENRN REN HALENA
(ShEEZE L)
3 3 24 22 2 0
8 5 35 33 2 0
139 5 31 30 1 0

YRR %2 200(E /e DEI G CE T Z Zh 2ho00 Vv AT IC2HE EHEM S 2,
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FEVRATFBIEY LAX Y ITICBT B HE R E RO LR
A

YAF VAT i (& D)
ofEE B N
1-5%  6-10 11-15 16-20  21-25 26- 2
N - {2 4 18 - 0 0 25
YT 9 0 13 7 15 11 0 46
3 1 10 12 30 0 0 53
40 0 8 1 4 0 23
5 0 0 0 8 1 0 9
6 0 0 1 9 9 0 12
2 3(1.8) 27(16.1) 46(27.4) 74(44.0) 18(10.7) 0(0.0) 168(100.0)%*
¥ 7 0 0 7 0 J/ / 7
Y AT 8 0 0 74 0 / / 74
9 0 0 61 0 / / 61
10 0 0 61 0 / / 61
110 0 69 0 / / 69
2t 0(0.0) 0(0.0) 72(100.0) 0(0.0) / 272(100.0)
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% 32.

AEVYZXTFTEOEIRULBBEROHERORES (un)

ENOEN R 3 i
(EHEES)
Gt TH Sk ®E P sk
3H 25 287.00-341.00 313.78 3.12 13.75-17.50 13.59 0.24
TH 25 283.20-352.00 313.98 2.03 15.81-20.63 18.43 0.29
12H 25 280.00-321.00 296.89 3.81 17.88-20.63 19.53 0.67
18H 25 266.95-319.00 285.45 1.60 19.80-26.30 23.42 0.44
25H 25 272.25-308.00 287.38 2.97 19.25-22.00 22.34 0.36
33H 25 259.44-306.36 278.30 3.83 19.32-23.18 22.48 0.36
35H 25 261.32-308.30 279.60 2.06 19.40-23.32 22.06 0.86
B 5 R 50 286.00-339.63 312.29 1.64 13.75-17.85 15.68 0.15

1g c B R A BN 400118 2 = T 88 2 B e %
A HRIEEEEIC L > THESEZHD,

« PRHERAE
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33.
x FEVY AT HEBEBHEEDOHICKRSRIHEOKREE ()

BBk 6 5 i et MEDES léll&)((%ﬁ()
, T
B E e
¥ 2 F G 7 B id £ el ek 3.30~5.72 4.48+0.17 42
20H E i B . .
U s e b ] ) 4.95~8.56  6.70%0.25 40
oS AR 2.46~3.63 3.22+0.11 38
5y R 4.46~6.37 4.91%£0.13 33
ZE30H K% F
KB O b=

VI 42 10008 & 7z (L 40 B2 RLER 2 1001 1248 5
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% 34.

AEYZATHRBEBSNEROBTORE

gkt R AR5 AR Prepatent period IRt S 589 [ YL 52
(k8 5HAMT) (H) (+FIHERA S )
Y 2T REGE
20HE 1. mERE TR 25,26,26,26,27 3, 4, 6, 8, 9 6.00%+1.14
Ed 2. EREH
(1B ~15H)
i BR BC & Bk
(168 LLE%) 26,26,26,27,27 26,28,31,32,44 32.20+3.14
e RN 3. TR EC & falk 21 (1 Po#H) 3, 1, 0,0, 0 0.80%0.58
4. EERREAR
(1B ~15H)
T B B & Ak
(16 H LLF%) 26,27,27,27,28 23,24,25,26,32 26.00%1.58

ZEL2HEBOH O Z E

R HE RI000E & 72 3L B2 LN 100{E 2% 5 o
BEQEIRIG RS HRAOEEICEEL 2,
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o QO DN —

OV ATHRER
b kb [BUY PEDHEE XD
LV AT 8 EI L 727 X 5%
(HEETEHUEL) *
3(27) 1, 2%x
2(28) 1, b
0(30) 2,5
3(27) 0, 2
0(30) 0, 4

*
*%

gt % REABRIRIC 2 B9 72 o R B A 24 TR BT RT (2 A 45 1T IY

Iz 30 DY X T & MU U 72
ik = & D EIREK
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o

w



36.
® YRR U SO T E B IR D A

— E RAKENER HEE OB sKEIR
hikE (HER{E) * HI{REL (HIGR L) **
ST RS O HY D A A EVYZTFTERMAERDIAH
| 4 0.8 11 72 48.0
9 17 3.4 12 114 76.0
3 18 3.6 13 115 76.7
4 23 4.8 14 34 22.7
5 46 9.2 15 126 84.0
6 201 40.2 16 124 82.7
7 0 0.0 17 46 30.7
8 32 6.4 18 52 34.7
9 7 1.4 19 32 21.3
10 3 0.8 20 47 31.3
T 35.1  7.02+3.80 SEH) 76,2 50.80+ 8. 26

x  HHEFEAINS000{E & §E10°F (500eggs/ty) %A,
# YD ISHERDPEHFELTWS Y XIF1000 L HE103 (1501arva/ty) % A,
mAOEUE, M (2480) 2 R5®R1I1HBIZER,

B4R 140 58 T DI 5 B & EAN R R B (Rf1])

HES ®’5 48 (] 4 = A5 EPES
A
21 126 48 38.1
22 153 682 40.5
23 132 55 41.17
24 146 76 52.1
25 168 82 48.8
SEE] 145.0 64.6 44.23+2.85

BEOERIGHRES%IIHH IR,
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37. '
EACRILEY AT (777 ZFHE) OB RY

ppRE R BE5v XT5TH (6] L 27 Az e (] LS

{ A FE B vk 50 .gallinae 23

9 50 lI.gallinae 12

3 50 .gallinae 8
A.galli 1

4 50 ll.gallinae 6
A.galli 2

5 B % Z6 15 ok 50 AU

6 50 AR

7 50 U

8 50 ARV

¥ YATFOAEINBEOLDONZHEENTWEDTRERLS TIERN

A BEGTCIHBOEMRE T, A.galliFizid H.gallinae@ B %
EPG{H T100LA TR

*ak BEFBBEOEMERE CIXFERIVEARLE
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# 38, . ) o
® AT LADOERGEENBHAERINE S LIETEE
BEE Q/VUTA 7Y UYLAY BIE #BY5  EI EE FY
i D EE G4 IR 1A TR R EIfE
1 E.hagani Ok sk 11 154 104 67.53
) 1t 185 114 61.62 64.58
3 31 186 4 2.15
4 31 162 3 1.85 2.00
5 E.hagani 4 11 220 143 65.00
8 11 219 138 63.01 84.01
7 31 220 0 0.00
8 31 209 0 0.00 0.00
9 E.hagani 31 268 0 0.00
10 7 31 240 0 0.00 0.00
11 E.maxima 21 176 9 5.11
12 -10 21 181 | 0.55
13 21 151 2 1.32 2.33
14 E.maxima 0 21 172 14 8.13
15 21 244 12 4.91
16 21 235 0 0.00 4.35
17 31 212 0 0.00
18 31 236 1 0.42
19 31 124 0 0.00 0.14
20 E.necatrix -5 21 363 0 0.00
21 21 214 0 0.00
22 21 208 0 0.00 0.00
23 E.necatrix 0 21 209 0 0.00
24 21 257 0 0.00 0.00
25 A 11 197 78 39.59
26 11 199 89 44.72 42.16
27 31 166 6 3.61
28 31 270 1 0.37 1.99
BICEHREARNZBE L,
¥, o0k HENI B H K
Kkk

MEREIVE 27207 LA~ X N BEHE RS
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39.
= RORE SN 72 4 IR RON o FE 4 N BEIHR 5

te 5181 s
h
* G
55 AR A pR -
SEEELI SRR
i, 2, 3% 1, 2, 3*
4~17 + - - —
T~8 + + — -
8~16 + + 6, 2, 3 2, 1, 1
16~24 + + 2, 2, 4 0, 2, 1
24~ 36 + - - -
= 19 7

BE TSR AEN 10018 2 1% 5,

B, BEULZHBERINCES UTWEREHEIEINE, &% 1,28LT
sotcEheh 13,15, 12 DEH40ETH > =2,

HETEFERICE 0.5mmD T I ARB L UTKRKEKZZNh2h 0.588%5 L.
BREOBRE Lo

* EEES
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40.
iﬁﬁﬁﬁ@ﬂ%5%ﬁT®%E%ﬁW&%%ﬂﬂEft@

o A [E U R
E I H ®’5 [6i] 4% EIVES
(B5% HINEL HAREL %)
H#0)
5 136 78 57.35
5 180 112 62.22
5 167 99 59.28
(59.62+1.42)*
10 162 76 46.91
10 126 79 62.70
10 146 91 52.33
(57.31+5.20)
15 127 7 5.51
15 173 18 10.41
15 155 4 2.58
(6.17+2.28)
20 127 3 2.36
20 163 10 6.13
20 132 3 2.27
(3.59+1.27)
25 131 0 0.00
25 160 5 3.13
25 149 5 3.36 ,
(2.16+1.08)

* (A, BFEME L R
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41.
R A TR 5 38 C S R 510~ 151 B s

[ 4 H %5 fa[ 4% (6] 1y &
(135 EEE R (%)
H#0

10 243 174 71.80

10 164 104 61.59

10 156 57 36.54

10 136 78 57.35

111 52 46.85

(54.79+6.10)*

1 219 78 35.62

11 199 95 47.74

11 100 64 64.00

11 100 64 64.00
(52.84£6.90)

12 241 118 48.96

12 241 155 64.32
(56.64)

13 257 143 55.64

13 188 91 48. 40

13 116 55 47. 41

13 123 84 68.29

13 118 47 39.83
(51.91+4.80)

14 254 31 12.20

1 248 35 19,50
(12.35)

15 112 22 19.64

15 210 9 4.29

15 190 6 3.16

1 115 2 1.74

15 108 6 5.56

15 108 5 4.63
(6.50+2.68)

0 ) NI EBRE i EEaE
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42.
%ﬁM%éﬁﬂ%%%T®%E%&W&5%H~MBE@ﬁ@#%@%ﬁﬂ@@ﬂﬁ

ot MRAEH (RIS HEER) INBDR SO FBEIN
£ 2 . FUL KRR R
(198 H)
11 12 13 14 15 16 17 18/
1 4 1 14 2 11 2 0 0 34 8 42
9 0 1 3 19 12 0 10 37 8 45
3 3 7 1 26 6 0 0 6 49 2 51
4 0 0 0 24 15 19 0 0 58 2 60
5 0 15 2 43 3 0 0 0 63 9 72
6 0 0 1 12 2 0 0 0 15 5 20
$ 7 24 21 126 49 21 1 6 256 34 290
(%) 2.73 9.38 8.20 49.22 19.14 8.20 0.39 2.34 100.00

*  (BEERSBEEEEA XD ER U ZRBELE) x100

115 7= 0 SRS 1001H 2 ZH IiRE5 Lk,
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% 43.
§W$5ﬁu~m5EKBH%%%—%%@H@%%@&@WW6@%%&@@&

o Mg BO KRB
3] ‘ EIEI0Y 57 Q7 52
BEH : HBRERNRSRER (19HH)
1112 13 14 15 16 17 18 Gt
10 0 0 14 15 1 9 18 57 22 79
9 0 15 2 16 3 0 0 27 63 25 88
3 0 1 3 2 9 0 0 0 15 30 45
3 0 186 5 32 27 1 9 45 135 (i 212

($)* 0 11.853.71 23.70 20.00 0.74 6.67 33.33 100.00

x  (BENSHREFEERN KD EINUZRBEE) x100
1553 7= 0 SR O 1001 2 8 IciR 5 Lz,
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44.
%%E%ﬁ%%%&waﬁ&wMBﬁmﬁ@ﬁtmwéhtﬁﬁmiﬁ

a4 H EAGES RE RENICER 29SS #ltobs60
(REIR5#) (%) (%)
13 283 83(29.33) 76(26.86)

1 183 102(55.74) 83(45.36)
3 466 185(39.70) 159(34.12)
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5.
a g AR SN 54 14 H B ICEEWICHRE S0 7z ) Lo A7 T

%1 I ] HERE S
h
v I* 2% 3* INGT (%) 4% Bk

0 76/76 83/83 104/104 263/263(100.00) 82/142  82/112
a4 62/76 0/83  15/104  77/263(29.28) 0/183  0/172
8 0/76 - 0/104  0/180( 0.00) - ~

* KEAF ., E—REXDERU ZMHZ2E L,

Yy - LVAOWESEEEELICHRESOELZENE,

ok é’i%%tzi[@%&iC:ﬂ)&%ﬁﬂ?&ﬁi%iﬁb\73o

B &

4B EUBE, FNZNIHOBOEMZRSG L THWE,

B, AEBILERT COHICERE L., RPOSBITEE L TV BN
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k%

FB1E R 12 H 5 B OB

A A & R EROHEXK RS R ¥ HE R ke
Brgs BN S H * 108 0
10 1
100 0
BO®yE [REAE A ek 164 9
HEH 82 0
82 1
AR IS [ Y g 25 L * 100 2
+fEBBicEA 188 0
1 0

RN 5 DHEROEMULFE B2 P EDA0CIZRIE L TITo 72,

SRR R, SHERINZERS Uz oaiE U Twaito /by
BB L =%, CheHLRICMElRE Uiz, o T, RSBIEE
Y URBOFERD SHE U HEEM,

Btk THEICHREZERUZ,
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47. .
x i U S AIE L 118 K T12H H o E R & DB

pame @A P BN ORA BN R AHE
hows T EME  WEE WEE BEK SEK AN

r
102~1200 64 44.02%+1.74 8.48 59.73 19 518 0.90

EJARIE. y=48.9372+0. 1141 1+0.0002% 2
EEL. v =B x = &5 4 BRI

dkQEIRIE ., SIRERINES®RI0HEZIEIIHE,
g, ARRRNTHESINZHERVRENEBEHETHROBD TH B,
5 O [e] 1L b 44 K

x = 100 y = 62.638
x = 150 y = T1.205
x= 200 y = 80.918
x = 250 y = 91.775
x = 300 y =103.777
x = 350 vy =116.924
x = 400 y =131.216
x = 450 y =146.652
x = 500 y =163.233
x = 550 y =180.960
x = 600 y =199.831
x= 700 y =241.008
x = 800 y =286.764
x= 900 y =337.099
x =1000 y =392.014

151



40 LR — B A BRHE 51 T 0 B oD I A5 P 4 A

1)%E%ﬁ%&%%wﬁus$ﬁwaawwﬁmmﬁﬁ

ﬁMﬁ %ﬁ%ﬁ%’ .
"2 03 4 5 8 7 8 91011121314 151617 HE (%)
;0 3 2 0 0132 00 1 7 1070 034 5 192 10.97
2 1 9118 2 0 28 0 1 71710 017 4 03036 280 16.00
3 70 66 14 105 79 3 25 54 55 34 51 40 34 80 82 0 12 804 45.94
4 20 23 12 53 25 23123110 25122625 5 29 0 10 431 24.63
s 0 1 219 2 1 1.0 1 47040 001 43 2.46
=t 90 92 148 179 106 166 57 78 174 89 81 66 89 83 121 84 64 1750 100.00
LRfRlia 5
2) HIRFRRIIIE 5535~ 408 H OB HO S Fi
L - PER = -
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 ZHE (%)
1 4 1 2 0 4 1 21 0 1 1 0 0 1 1 19 3.15
9 18 15 52 6 6 17 2818 56 4 8 26 23 59 54 390 64.88
3 0 46 12 1 8 3 0 0 51 0 0 0 1 48 10 180 29.85
4 0 9 0 0 0 0 00 3 0 0 0 0O 2 0 14 2.32
5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0.00
3} 22 71 66 7 18 21 3019110 5 9 26 24 110 65 603 99.65

RS 515H B & CEMER, DERBRARNE THREGHEN 2685 Uiz,

152



9.
B DRI B U 7 B D HEE SR BRE  C R B () oD e

EPDAE BRI it e N 2K IR D 0
e : St EP3H SE W PE#ER SE EPG
5X10420°F Gtk 2 9640.00  3564.82 11.10 1.45 343.23
5 6870.00 2330.45 11.40 1.89 301.32
8 2540.00 744,54 6.38 1.78 199.06
11 2003.75 799.32 4.15 0.83 241.42
EHT 2 1122.50 631.26 3.75 0.46 149.67
5 941.25 410.27 3.38 0.59 139.24
8 13192.50 3123.59 6.98 0.95 945.02
11 9118.75 2640.49 9.10 1.13 501.03
5X104~ 105 1k 2 18091.20 2958.19 9.18 1.64 1970.72
5 13865.00 6339.53 10.00 1.85 1386.50
8 5395.00 1916.95 8.40 2.06 642.26
11 3017.50 1723.60 4.58 1.08 658.84
EHT 2 2378.75 1544.39 4.28 0.98 555.78
5 2155.00 691.04 3.38 0.79 637.57
8 19145.00 2698.40 7.30 1.03 2622.60
11 21431.20 1814.23 8.63 1.53 2483.34
10584 F k2 45549.30 9123.26 7.11 1.09 6406.37
5 50429.30 7595.56 16.06 1.38 3140.086
8 22292.10 4110.27 8.49 1.01 2625.69
11 13743.60 2162.45 6.27 0.46 2191.96
i 2 10557.90 2773.38 6.63 . 0.66 1592.44
5 7879.29 2482.10 5.87 0.86 1342.30
8 16830.00 2918.55 6.60 0.62 2550.00
11 29509.30 4215.55 6.13 0.69 4813.91
LEHDOEY F% 2 28651.00 6033.25 8.73 0.84 3281.90
5 29063.00 6569.74 13.20 1.14 2201.74
8 12519.00 3109.31 7.90 0.83 1584.68
11 - 7752.67 1842.41 5.25 0.48 1476.70
a2 5860.67 1756.35 5.23 0.53 1120.59
5 6680.67 2543.20 4.54 0.56 1471.51
8 16477.30 1723.21 6.89 0.44 2391.48
11 20584. 30 3273.56 7.59 0.66 2712.03

SE :iRHERAZE

153



% 50.-1
% £R DN HRM B 4 7 00 B 4 AR S0 B IR

otk SOV HE B Bh 7 H 2K
ik HE L
¥ 4689101112 13 14 15 16,17 19 20 21 22 23 24 25 26 27 28 29 30 34 3
9 1 1 (0)# 2
4 2 11 (0) 4
6 1 1 3 1 (0) 6
g 2 1 1 11 , 6
12 1 1 2 21 11 111 (0) 12
19 1 2 2 1 1 2 1 1 ¢ (0) 12
51 4 2 2 7 7 1 4 8 4 4 1 3 (4) 47
56 1 71 1 3 6 910 8 2 6 (2) 54
() ISR E: DR AF R EL
# 50.-2
A RAEE] 5EREOFERIRH

BE520E #H 2%4% PEH
EERBARR P R
B R E & I BB R 5% H 3K

27-30 31-35 36-40 41-45 46-50 51-55 56-60
DR
(2,4,6,6) 4 18 0 3 11 2 2 - -
HEE I E -
(12,12) 2 24 0 1 1 5 11 6 -
SHEE ,
(51,56) 2 107 0 0 0 4 28 57 12%%

R RBE TREZREAL DI E,
** 61H BAtR, FREZBEIEE I,
&7z, OB TIEERE ICE S h 2 BRI R P 0 o
- BERERE. BEOSEIE.
() WIEFERERK

154



-1
iﬁ%ﬁ%@¢®§$$%ﬁﬂ\%EE%IE%D@%WEW&@%@o(%@L)

M b da ﬁ@%ﬁ

ETEUS 23 5 6 7 8

9

10

2490 7560 7380 2840 12120 6120 21200 11270 7220 5455

Z 4282 3940 2090 2275 9180 2520 6640 6765 525 1010
4 1136 1980 7190 2110 7250 6550 6425 8115 3020 39840
6 13628 11400 14528 20450 37500 15052 30140 31860 18380 19040
12 2606 1160 39435 23747 40680 17105 34154 41122 40050 37802
12 13720 15117 13200 15509 23053 26604 23146 15540 65350 27859
51 2565 1072 11258 5210 8931 13580 20059 14988 179345 18634
56 1052 476 3796 3203 8531 6190 7835 8871 7960 7516

51.-2
i%%ﬁ%%ﬁ@%ié@ﬁ%\ﬁimwlﬁﬁbmmﬁEWﬁmﬁﬁo(%@L)

R E eI H 2K

AR 11 12 13 14 15 16 17 18 19 20

2 10700 0 18870 4360 0 0 F#lR

4 3200 0 0 0 0 0 5k

6 - 0 0 0 0 0 0 iR

6 18613 44866 44866 25600 7013 0 0 3735 0 0
12 41103 55780 68536 51854 49872 63822 50705 481410 43609 43235
12 22109 23563 39690 20554 14385 0 12617 44000 22158 8920
51 20492 14426 26098 23221 23898 26930 22519 16335 8083 19377
56 14525 9103 11569 10907 11813 11450 18461 12558 8542 12959
% 51.-3

HONERI AR T OB EREEA . FERAK LY b ot RIS O#EE, (F03.)

R B LG Rl

T 21 22 23 24 25 26 27 28 29 30

6 4%

12 21458 29277 22044 10588 7170 40760 1258 1634 0 0

12 7500 12155 0 0 0 0 0 0 0 0

51 24942 6466 4594 2229 1589 4238 1515 2457 0 0

56 12654 8438 12026 11129 9846 11225 7376 7723 4018 4320

HEERINE5%2THE ., REMA

WREDH 26 27 A AT BRI OB B ok U BRI 77 AR & D BHEL

155



52.
ﬁm— & B RAG 5- 38 T ORMAR B L TR 4 S Parbendazole DR R

pEE  REER R AL 5 T M 4 2
(MEERES EIR 4EMO
wEEER) BN @ERK o % B

(239) (539) :
1 2 3 4 5 68 ¥ EHy Eh®
5 Ne. ks Ne. ** 0 0 0 0 0 0 0.0 100.0
8 178.0 485 1 4 3 2 1 1l 2.4 92.6
11 186.0 742 0 0 1 1 0/ 2 0.4 98.7
15 141.5 326 23 21 8 16 4 /72 14.4 51.5
18 116.0 257 10 10 12 12 11 55 11.0 63.0
93 114.0 207 0 0 0 0 0 0 0.0 100.0
32 60.0 254 0 0 0 0 0o 0 0.0 100.0
4y R0 21 26 25 35 29 42 178 29.7
 WBEUE 2BoBtkbREEEINLE,

w HEEY

HEOHRE M S15H HE CHEMRAR, MBERRTE RGN 265 L. BB,
RS20 o B & MBI 6, oW ke SHHW, 100850 /5
DEETHINZRG Uk, £k, 2L bR G5B L U36H BIZHRLS L THEZE
WUTe 228, BRH SRR IR B 0 3 0 A R SR [ R AR & BB O EIREH & &
hRDz,

156



FANEE L UVFEEDHEA

FHATE

51,
5- 9.

5- 3.

 BEREREN (A )

 #HmERAERESN (A&@)

. % 18] R GR AR

RPN T LR R R
ERFDOXTF A= F B R AR
THFRESEHNESB TORESY RERIFH L B RAR KR

&

AR SEBEFHTOREY RITZARIFE Z B WX R

= %X

AEXYZTHEANDOBERFERE
AEXYZATLNERLZABRERIED S R
AEXYRTHRADBEEYEDOHRES L UG

TIRESFEBEEH TOREY EHE R L &5 1% 10,11
ELUV 12 8B EWY & E

REPERE O B LS ( EPG)
R O B A H ( EP3H)
7YUNRF Y b e Yty Fbo EPD/W 0 #4

157



FMTER

L1l 2EERABREE (L He, T #HE THAEYOR
frid mm)

1- 2. B8 & O A &L

1-3. BE RO O (EREFHMSEE)

1-4. BE R RES (#@)

1-5. BEI AR ESN (i)

1-6. ERAEEESN (AT FHEKFER)

L7 BB RS (HE - AE)

1-8 BRI RMHREMN (EXEFHMSESR)

1-9. BE R RAF RS (RF@)

1-10. BE R RYP ( 4 R KRMARIF)

1-11. B R = 9P ( %) R AL )

21 WIRE S SR EB (R 3BBE)

-2 AR oM RS SR LB (R 3HBE)

23 BYMERANLSREB (BRE 3 BEHR)2-4. 2128 L0
SOEILEET L /-0RE (LB, BIIRA®)

2-5.2212BL V3o RI B LAEBE

-6 AMEN —HRORNERLEBTOFERN, BB, £
ELuvtmopgiitninmRESEBRLESBEL VR
BRERLSEHEOL D |

158



VA FTRIIBEELAZIIXRXPMERNX
CHRIEZRIPD I 2 ANDR LRI

B RIBARIF D Y R T N DR 5K

L AEXY 2T E (REFEEAR)
CIEIXABEAEOHE R (BRIER)

A EYZATHADFERI
CAEXYZATHEADOFERN (K )
AEXYZATHRANDOFERT (ARELR HEE &)
AEXYRATHRADFERT (ARELR, K, HEER 6 )
AEXYRATOALRIBLABREYRBLUEEY S B

L7z%) =&

AEXYZATHrALRD B LAEABE»OME LR

AEXYXTALBNIELAERE» SR L~ (Bx

BAx)

 BILERD R

BAICERLASEOY B2 SEUWL 7~ L3354

159



®
&
o

1- 1, BlE R R (EE) 1- 2. BEBEERESR (MHm)




o O



s o e s ee———]
= i e s e

% o 4k 5 1Y

B

ANV LEH

I 80

I mm (250 =

NS-A4



e Sy Sl B o o e e e

D e S s & e e ST &




(] 4 H 14 %K

40

2- 3. .
a%%‘wmaﬁ»mmmmwgﬂdSﬁwﬁﬁﬁ%%%w@ﬁﬁﬁﬁn&ﬁ
(B EEEDS 00 DTI5F 2K < 12554 )

®
)
) ®
—-
®
+ ¢
®
-+~ & L3
®
® &
L 4 ®
+ ¢ & ®
® o
® o
@ ®»
®
® o &
© W00 ¢
® ¢
e S
SO &% & ® ®
480 S0 &
SO0 & L4 ®
+ t t t et —t t + = 1




200

[ 4 R {4 ¥

2~ 4,
M$Bﬁ$@$d8$®§ﬁﬁﬂ%%w@ﬁ%@ﬁ&%

|
R

-
-+
+
4
e
s
5
ot

500

% 5 h o T Bk 5N 2K



3= 1. AEY ZF RN OB E %R E

100 um

3- 2. AEVATLODEPRULZBREED LSS




o "-‘-M

100 «m






300

(] 4 2 14 %

1

ﬂ%%@@ﬁﬁ@ﬁd@ﬁ@@%ﬁ%%%wE@W:f:&%q
12H B @ [E I % = %

ol
° “ J.‘ .‘0

e
-
-
e o
L o
e
L o
-
E o

v

1000
#: 5 &) B 5k ON 24






- 0

e

& (EP3

VN FREMHOBRES G

Il

. o e e
RN S U, b g Pt it P R




= = 9 53 = & x = 3 E: N bt

e Sk Ry KT R 1SS D oK (BN O
= e s s e e e

24 2% 28 30




1- 1. 6 [E g 24 o 4K
C(E MEHR.F MR FHAETYORAME o)

- 2. BEEOESD







:

| B o O
(EEEBFHMHEBK)

[ A o R
(W)







5 [m] S R
(EEEBEFHEMER)

.«.,‘ ~‘ H
5 ] B R R T
(EEEFHMESZ)

9 SR "gi,g
1- 9. F8[m o e o 48 B <t O 5
( 8 H )







&
=
B
*®
# |
R

(4R

&
H
g5
=i
8







2- 1. HlRESERBRYS REB
(R %35HH)

2- 2. EMNEAFBERGTEREE
(R4 35HH)

2- 3. ROMEEBK S EEH
(B$35HZ)







2- 4. 2-1,2 B3z ®I B -DEE
(BB, HEFEHER)

2- 6. HREmyN -EASANERKSBCOFERN
B, EBLVCEBOBEIshzhiBEGHBES S XU ERN
Hin5#ob0







! i FTIE
| | {111 |
! § ! ' {11111

‘ EERREREERER i
RELEI7XIZPMEERY

- st g7




L A AT




3- 4. A EY R Y ME
(EREE)

CIIABEABODE & G
b

A

( #H &% 2 &)







4- 1. ZEVYRATHRAOFERMK

4- 2. FEVZATHRNOFERNR

(#5K)







- 3. ACPYRFHRHNOFERN
(PR A 5 HEE ff)

W ¥ |1~\ e,,’.'{ - -
- | d R

B .
ol
"

4- 4. AEVYRTHRAOFERK

R A LRRL

4- 5.







L ACVAFDSMOH LB RSB LK S

T AEVZITROSMODELEHBEN SR LG H
([ E 8 A& ) g







5 BACHRLE#HOYVEPSEHRLE LRHY









