P m I EERRETAR & .
UL EET YN
AN EHARE LD

PO SRS - I SRR AR A %

TR &Y = 2 .
IV, - = ..
s Ladh "
§ AT o
3 3 X

)
]

-



b

Sichuan Academy of Animal Science

A SURVEY OF ANIMAL
AND POULTRY PARASITES
IN SICHUAN PROVINCE

Edited by

Jiang Xueliang, et al.

SICHUAN PUBLISHING HOUSE
OF SCIENCE & TECHNOLOGY,
SICHUAN PUBLISHING GROUP




B H RS B (CIP) MiiE

WNERFERE/ FEEXRERE . - A WIF
FHR AR AL, 2004.6
ISBN 7 - 5364 — 5516 - X

1.9 N.%- N.B8-F4EHR-#K-1
JIIFE IV .S852.7

b [ R A B 54 CIP S0 4% 7 (2004) 38 043970 5

M ERFERE

B EE BF¥ERE

FAERE WrH

HERIT REIE

JRERIT 2RE

RERX WHE BERS

FELER B—F

HRRAFT PO ARER - RS R AR HAR
MAELES 35 MREANES 610012
880mm x 1230mm 1/16

EPgk 32 F#H 90T M3
i I)IRERENRI

2004 £ 6 B ERE—IR

2004 £ 6 AR ERE —XRENRI

Ep 1 - 500 fift

E 120.00 T

ISBN 7 - 5364 — 5516 — X/S+865

B EeRAE-BNsE B

WAH AR BR EITHR, EFRER A%k,
WnTEA R, K SEHEBRARR .
sonk/ RARERER 3 5 WiE/86671039 86672823
HEBL R F3/610012

F

_H,

ED
1
ED

=

SN




£ & #E¥R

Bl £ &/ Afw

WmEE KFER RAHW BEXe 4 #
FE® X B3 ®EN

WORm #ed &




Division of Compilation

Chief Editor Jiang Xueliang

Vice-chief Editor Zhou Wanli

Editor Jiang Xueliang Zhou Wanli Liao Dangjin Wu Jie
Guan Guojun Liu Sikong Dai Zuojian

Examinator Jiang Jinshu Wu Jie




RE-HEH, W(ENEEFEER), RYAKTEHIIE - 2R - FHE -
HELEE)EL A&, ERZE, REBEUZANER, WUB KA AN TERN THER.
BT F R L X RFME, TRERIAEHRT .

FhEBEN-FRRE,ZAREFRMNACHATEENR, BALHRIAEH WK,
ERESFZNE, AR SEN HRA NN RTINS L XA RE F L%, #
MhmEHNE,E-—HRAEXHTE,

PEEXNF A 2R SERRFHER, FEAREZEENERGIH(ETNE
R BREETEIHE MF A RRAEE, RTINS R, R,
PR, EXRETAT, BAKLE B/, EBREHE, B b, WFREMERZ, LA4R
B, KA 2, AR, s R g, 7 4t Vi R b A A B b R R R ROE R
#WRAT,

EHENHAAAE S T HFLERFREE, ENEEHA, 1743 £ Needham &
/N Z B % & Anguina tritici, 1835 4E Paget 1 Owen X 3. 7% % ¥ Trichinella spiralis, 1860 £
ELNFEY R Zenker KAF —PIEREEFBEANFEA. ZH, LB TREMAF
BEWEERCETI N, O HLRKE20 LW, BHFRMNEATHERL e o+ 4
fréan & A FEE R T ERFLERFNHLT. 2 FREFNAIRGENE, K
R 2t F 4 W B AT & 2 Caenorhabditis elegans Wi t¢ Z M X EHH N 2WE A, LEZ R A
AR FRARZEEHD HEAREXRARBE TEEE X,

RERE R o REd TATNARERFCAHAYA T RE., EXARA
LY EERAERNEE AR E 19 L F v Leuckant RATHAREWAEFEE,A
KE - KRBERTRENEFER, URAFE, RENCARTMEEEERENSER
HEABUEH, DRV ER AT MERFEZHENR, BRTILF AW L 4T Y
Z TR HIKS B (1902,1907) ¥ IR EF E WG, B AR & A7 ¢ B A, H3Tik
HFBETHH REX-RAFTHENRRBIZHTE, EE 19 L9, H ¥
FEFTHERL LT ORE, EESHBEAFTRRENE LR EFZIHERAT
BET




P E| & ,1893 4 Smith & Kilborne & 3 4 U 3F B U d /i Wy A 88, B & —H
EYFEREXERARTNENR, RAXE - KRBT H RER", 7 A ERF &N
EWHERNFAERT R EANTHETRINRE S EN—FREERZS,ER
—MNEMRERHEEEN S, ERCHRARRETVRANEAT AR FOLERN
Ao

UETURREFERFRBENAEL, BRXARZ-ANELFH. NEHWXREA
R LR F LR F—IRFLRFHXAEPRBRAALMRNER, WRA -
R, " RASEEANEBEB LA RERER” A4, BINMEARRLSRF £ 2 F
B X 3 (1632 ~1723) A (1707 ~1778) DLk, — K4 K F K & F A& H
HOAAWRMBREAE R, HEZXIL, TUBH LR FARFRAS)RFERFNE
A ERAENFEESE A RFERFMARARLRFARFUEL T £ R F W R,
Gl , BAABFR ARWELERONZBRTER K2 XRTHIAITHRAZ, WA
M4BT EA K W £S5 R P ok P oA R R R, AT #1397 % & 2 BF #l 4 R A
FRETH NE -+ 2EENTET. RE,FTHEEXLFEAPHRIBEXLE
ETAENHE, EATURAR AT RueNE L7 AL, TRE-HRAFLEXSE
T AR N E D7

HROBEYE—RRAPRTERFRD  REREFRA X ENELER B EE
FlABCH, b ¥ %, Hib, REFRREZET TR EQICEH THERH, KR T
T bty — B, Ao

FCEE PR

2001 4£ 7 A FdLm

O REXFHRER: “ il hA W R EF LI R ARE , A /M. FUEHER, B AET, A M
B IFA BTSN, FORA R PR AR, B WEE , XU A R B R A, e
WA E AT R R B AENY, AL B, HRHRIAMIGHR R —BA R, BB AT AR e K,
BRKMFEL. #, VEHRET. —RE



PREFACE

This book, A Survey of Animal and Poultry Parasites in Sichuan Province, is an annals
book. Once I wrote a preface for another book named China’s Fauna—The Class of Nematode
Order of Rhabdtida + Suborder of Strongyle. After reviewing it, I found it could be used as the
preface of Research Fellows Jiang Xueliang and Zhou Wanli’ s work through reediting and com-
plement. Therefore, I did so.

Parasites are considered as a kind of sources. All the work including making the investiga-
tion, tracing the history of their discovery, clarifying their distribution, expounding their mor-
phological structure, making the classification according to their own law, and finally compiling
the document into annals book is a great meaningful.

China is the first country that discovered nmatodiasis in the history. As early as in Qin Dy-
nasty (770 —-221 B. C. ) and West Han Dynasty(from 206 B. C. —25A.D. ), there is record
in a medical series named Huang Di Nei Jing + Ling Shu Jing + Jue Zheng Chapter 24 that
“There are worms in human intestine resulting in people hurt and lumps inside the abdomen,
feeling thirsty and slobber---”®_ This is the earliest known description about ascariasis in the
world.

Parasitology is greatly developed by the invention of microscope. Let’ s take nematode
first. Needham discovered Anguina tritici in 1743 ; later on Paget and Owen found Trichinella
spiralis in 1835. In 1960, and the famous pathologist Zenker found the first case patient who
died of trichinosis. Thereafter, it has been apparent that the nematode causes harms to agricul-
ture and detriments to both animal and human health. By the end of 19" century to the begin-
ning of the 20" century, scientists clarified the life cycles of Wuchereria bancroti and Ancylosto-
ma duodenale, which created a new era for the experimental parasitology. The creation of mo-
lecular nemato was the latest achievement. The expounding of the structure of nerves and ge-
nomic for Caenorhabditis elegans become the best model for life sciences, and the significance
goes far beyond the nematodae itself.

Now lets come to Fasciola Hepatica and Schistosoma, the most harmful parasites to human
beings and known worldwide. Its research was a glorious page in the history. Leuckart discov-
ered the life cycle of Fasciola Hepatica in the middle of the 19" century. For the first time,
man explored the mystery of Fasciola, and on the basis the Schistosoma was finally controlled,
which harmed billions of lives of both people and animal. If the discovery of the life cycle of
Plasmodium had saved hundreds of millions lives and deserved to won Nobel Medical Prizes two

times (1902,1907) , then the contribution of discovery of the life cycle of Fasciola its should
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never be inferior to the former. The reason it didnt get the Prizes is that it took place before the
setting of the Prizes. It was also in the mid — 1800s that scientists exposed the life cycle secret
of Taenia, which enabled people to find a way to control Cysticercosis and Echinococcosts ( hy-
dadid disease) , both of which have endangered human and animal health up to date.

As for Protozoa, the discovery of the spreading medium of Bovine Babesiosis was a tremen-
dous event in the history of biological and medical sciences. It was, for the first time, that
mankind brought out " worm — born" disease, laying a basis for explanation the spreading mech-
anism of malaria and yellow fever. It also made people realize that arthropod serves not only as
a pathogen itself but also acts the media of disease. Thus the position and action of arthropodin
in the human and animal disease are clearly revealed.

The above mentioned might be some chronicle events of parasitology, and only a small part
of them. From the view of internal rules, parasitology especially experimental parasitology its
development must be based on the background related. Lets take an old saying for example"
Only those who stand on the shoulders of giants can see further". Then, the taxonomical para-
sitology must be the giant. Since Lewen Hawke(1632 —1723), Line Carl Von(1707 -1778)
built up the basis of taxonomy, a great number of taxonomists and their names have eternally
been accompanied with the worms they discovered. One can easily see that experimental parasi-
tology is built on the basis of taxonomical parasitology, and even hereafter, taxonomical parasi-
tology is still the basis of experimental and molecular parasitology. The reason I think Mr. Jiang
Xueliang and Mrs. Zhou Wanli et. al. did a great work is that they gathered almost all domestic
animal parasites in Sichuan Province and put them into different categories in accordance with
taxonomical rules and described them in details, which reveal the ecology and food chain in
this area to people and provide people with a scientific basis to prevent the parasites. This is
high significant work. Just thinking a number years later, some of the parasites might be per-
ished or stamped out. People at that time may know that they once existed from the survey.
Isn’ t it a thing of historical and scientific significance?

I am fully aware to do the things—classification is not easy. It needs to gather, observe
and identify samples and consult lots of reference books and so on. I am so moved by the au-

thors” perseverance and painstaking efforts that I am happy to have written something above as

the preface.

Kong Fanyao
July 2001 , Beijing

(D “In intestines there may be parasites hosted and lumps formed, no puncture therapy should be used. If pains and both-
ers occur and movable lumps form and the patients fell thirsty, slobber, fever inside the abdomen but sometimes feel

some relieved, all these symptoms indicate there must be ascarids or other long intestinal worms hosted. ”—Noted by

the authors.
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FOREWORD

Domestic animal and poultry parasites are the pathogen of parasitosis. They do not only
harm animal directly and influence animal production development but also some of them en-
danger human health and even lives. There are numerous kinds of animal and poultry parasitic
varieties in Sichuan Province. Their distributions are wide and infestations are serious. The
work of investigation of their varieties, infestation and distribution is the key basis of drawing
up prevention plan and parasitic disease diagnosis, and also the basis of scientific research in
the field of experimental and molecular parasitology.

During 1982 ~ 1987, the research section of former Animal Husbandry & Veterinary Medi-
cine Institute of Sichuan Province undertook a major project " Investigation of Domestic Animal
and Poultry Parasites and Their Distribution in Sichuan Province" by Mr. Jiang Xueliang. Ac-
cording to agricultural administrative division at that time ( including Chongging City), 41
counties and cities were selected as investigating sites, more than 500 veterinarians from the
sites were grouped in turn for this project directed by professional technicians from the institu-
te. Autopsy was taken in the investigation, in which a total number of 7335 animals and poul-
tries of different varieties were dissected. On the basis of all the investigated data and parasitic
samples examined and identified, as well as lots of relative literatures from 1930s ~ 1990s, we
wrote and compiled this book into “A Survey of Animal and Poultry Parasites in Sichuan Prov-
ince”.

The book is divided into 7 volumes, in which 422 variety of internal and external parasites
hosted by swine, buffalo, cattle, yak, yak — cattle hybrid, goat, sheep, horse, donkey, mule,
dog, cat, rabbit, chicken, duck, goose 16 kinds of animals and pouliries in the Province are
included. Among the 422 varieties there are 149 species of nematodes, 103 flukes, 44 tape-
worms, 5 acanthocephalans, 71 protozoa, 21 arachnids, 28 insects and 1 ligulae worm, of
which there are separately subordinated to 5 phylum, 10 classes, 29 orders, 77 families and
195 genera. Most part of the morphology, shapes and structures described in the book are ac-
cording to the original samples gathered in the Province. They were named, identified and
translated into both Chinese and Latin. Special worms without ready Chinese names were trans-

lated into Latin according to their pronunciation.

Different species of animals vary significantly with being infested in numbers and species
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of worms. Thus we listed both the hosts and their species.

Worm distributions are highly correlated with the distributions of their hosts, natural envi-
ronments ( including topography, height above sea level and climate) and living condition.
Therefore we attached a table to catalogues the species and their distributions in according with
agricultural administrative division at that time. The agricultural administrative division of Si-
chuan Province (including Chongging city) is listed in attachment.

Wu Jie from Chongging Academy of Swine Science wrote Volume VI and Jiang Xueliang
and Zhou Wanli wrote the rest Volumes(including picture drawing of worms). Mr. Liao Dan-
gjin and Mr. Guan Guojun joined the work in measuring worm samples and drawing pictures of
31 species. Morphological description and pictures of Ixodidae were written and drawn in ac-
cordance with the Fifteen Volume of Survey of China’ s Economic Animal written by Research
Fellow Deng Guofan of Animal Institute of Chinese Science Academy, and so were Pediculidae
and its related worms according to Survey of Pediculidae and Pulicidae in Guizhou Province by
Professor Jin Daxiong of Guiyang Medical University. Two other species of Pediculidae were
written and identified Research Fellow Liu Sikong of Beijing Municipal Museum. The whole
manuscripts were examined and reversed by Prof. Jiang Jinshu of China Agricultural University
and Research Fellow Wu Jie.

During the process of drawing and compiling the book, we got much help and encourage-
ment from Prof. Kong Fanyao, Prof. Wan Fuqing ( Fuzhou Teachers University ) , Prof. Jin
Daxiong, Prof. Lin Yuguang( Xiamen University) and Research Follow Jin Jiasheng( Lanzhou
Veterinary Institute of China Agricultural Academy). Contributions also came from all the stuff
members who joined the project and the leaders and managers from related veterinary station of
prefectures, cities and counties. The leaders and managers of Sichuan Academy of Animal Sci-
ence contributed a lot to the Project. We here express our heartfelt thanks. Owing to limited of
the authors, improper, oversights and omissions are bound to be there, and comments from re-

lated experts, professors and readers are highly appreciated.

The authors
October 2002, Chengdu
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