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Introduction

This book is a summary of the Project of Ecology, Biology and Artifical
Breeding of Lady Amherst’'s Pheasant (Chrysolophus amherstiae ) that was supported
by National Natural Science Foundation of China and Yunnan Committee of
Science and Technology. It is composed of three parts:

GENERAL DESCRIPTION

This part is a general description of Lady Amherst’s Pheasant. It concisely
stated the results of geographical distribution survey , ecological studies, evolu-
tionary history and captive breeding of this pheasant. According to literature
and the data collected from field surveys by the authors, a distribution map of
the species was made (Fig. 1) . Measurements of male adults, female adults and
juvenile and a list of common names of this pheasant in its habitat of china
were also given, The species mainly occupies southwestern China. The range
from 23°1' to 30°3'N; 97° 14’ to 106° 4'E. Habitats of Golden Pheasant
(Chrysolophus pictus) and Lady Amhetst’s Pheasant overlap in the area about 23°
1’ to 30°30'N; 102°8' to 106°4'E.

RESULTS OF STUDY

This part introduces the authot’s research work on Lady Amherst’s Pheas-
ant in detail.

1. Ecological study in the field

Initially this section present ecological field study results. Researchers in-



2 Introduction

vestigated the pheasant’s habitat, breeding behavior, diet and feeding behav-
ior, social behavior, calls, natural enemies and density of breeding birds in
Gulu, where is located in west mountains of Kunming, Yunnan, from 1986—
1987. The study showed that the Lady Amherst’s Pheasant is a typical forest
pheasant species. It mainly inhabits evergreen broadleaf —coniferous secondary
forest, deciduous secondary forest and bush, and secondary forest of Pinus ar-
mandii. The breeding season of Lady Amherst’s Pheasant is from March to Ju-
ly. During breeding season, Cocks take a certain territory and defend it firmly.
It was always found that a cock wanders and feeds in forests with 2-—4 hens in
that period. In view of these observations, the species is thought to be polyga-
mous. The size of nests and eggs is given in Tab. 2. The incubating period is 23
days. The incubation rhythm is given in fig. 3, Cocks neither take part in con-
structing the nest, nor incubating and raising the young. the diet of the Lady
Amherst’s Pheasant mainly consists of various plants and some invertebrates.
The examination of food from the stomach showed that the plants are 91. 7% ;
animals, 8.2%.

Lady Ambherst’s Pheasant crow call, contact call, alarm call, fear call,
threat call and brood gather call were recorded, spectrographic analyses were
made, and their biological meanings of these calls (Fig. 4—9) were discussed.

2. Biological study

Comparasion of Skeletal System of four pheasants: The author reported
the results of comparative study of the skeletal system of Red Jungle Fowl (Gal-
lus gallus), Ring — necked Pheasant (Phasianus colchicus), Golden Pheasant
(Chrysolophus pictus) and Lady Amherst’s Pheasant (Chrysolophus amherstiae) ; de-
scribed intergeneric and interspecific skeletal differences of 3 génera and 4
species; presented the result of cluster analysis among 3 genera 4 species of 22
specimens based on 48 skeletal measurements, and discussed the intergeneric
systematic relationships. The main results are as follows:

Gallus, Phasignus and Chrysolophus have some differences in their skeletal
systems: the postorbital process and zygomatic process are fused together in Gal-
lus and Phasianus, but they are separated in Chrysolophus (Fig. 12) . The carnia
sizes of Gallus and Phasianus are almost the same, and bigger than that of
Chrysolophus (Fig. 13, Table 8) . The tarsometarsuses of Gallus and Chrysolophus
are lohger than that of Phasianus (Table 8).

The skeletal forms of Golden Pheasant are very similar to those of Lady
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Amherst’s Pheasant, but the ulna length of Lady Amherst’s Pheasant is slightly
longer than that of Golden Pheasant (Table 8) . '

In the process of cluster analysis Gallus gathers first with Phasianus when
Eulidean distance is 13. 0012, then they gather with Chrysolophus when Eu-
clidean distance is 15. 3379 (Table 9, Fig. 21).

According to the results of cluster analysis and the skeletal difference in
form, the author considered Gallus and Phasianus have closer relationship,
Chrysolophus is probablely a relatively specialized and isolated genera in Phasian-
ini.

Postnatal Growth of the Skeletal System in Captivity: With the method
developed by Dingerkus and Uhler (1977) the author made 30 skeletal speci-
mens of the Lady Amherst’s Pheasant (Chrysolophus ambherstiae) chicks at differ-
ent ages. In this chapter the author ‘described the skeletal posthatal growth and
fusion from 1 to 143 day old; reported some bone growth equations from 1 to
41 day old; and discussed significance of the growth modes to chick survival.
Fig. 22—28 show the process of ossification and fusion of the bones of skull,
mandible, sternum, pelvic girdle, pygostyle, carpus bones and metacarpals,
tibia and metatarsals with tarsals from 1 to 143 day old. From 1 to 41 day old,
the growth modes of all bones which were measured are Y=a-+bx (Fig. 19,
Table 11—12), while the growth equations of body weight are: 4 §: Y=
3.1267+0. 0096x%; ¥ §: Y=4.0692+0. 0109x%. The seqgence of develop-
ment and growth is: in the period of hatching the brain and feeding structure
(premaxilla, maxilla and mandible ect. ) develop most completely in all bones
which were measured, the lower limb develops more completely than upper
limb; in the 41 day postnatal growth, the growth rate of upper limb is the
fastest in all boneswhich were measured, but the growth rate of body weight is
not constant, the older the chicks are, the faster the body weights grow.

Growth and moults of plumage: This section recorded the sequence of
growth and moult of the remiges and rectrices of young Lady Amherst’'s Pheas-
ant in captivity (Tab. 15; Fig. 32—39).

Test of physiological index: 23 healthy individuls of Lady Ambherst's
Pheasant were tested. The following are given: the total number and classifica-
tion of white blood cell, the total amount of haemogobin and total number of
red blood cell, the analytical results of albumin and seroglobin, the body tem-
perature and the frequency of breath (Tab. 16—19).
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Analyses of nutrition of tissues and organs: The contents of water, ash,
fat, protein and car bohudrate in some tissues and organs of Lady Amherst’s
Pheasant were measured. (Tab. 20).The percentage of 17 amino acids and the
content of ordinary trace elements in some tissues and organs were also tested
(Tab. 21—22).

The chromsomes of Lady Amherst’'s Pheasant: The diploid chromosome
number of Lady Amherst’s Pheasant is 82. The sex chromosome pair is ZZ in
the male, and ZW in the female. No. 1 and Z were submetacentric, Nos. 3—
4 and W were subtelocentric, and the others were telocentric. The G—band of
macrochromosomes were also studied.

Analysis of synaptonemal complexes in spermatocytes of Lady Ambherst's
Pheasant: 41 SCs with heavy stained Rinetochoces were found in the spermato-
cytes of the species at meiotic prophase using the surface sptead and silver —
staining method. Based on the relative lengths and centromere index, the SC
karyotype was constructed. The results showed a striking co;lstancy of relative
length between the SCs and somatic Chromosomes.

Comparative studies on the isozymes: Comparative studies on the isozymes
among Golden Pheasant, Lady Amherst’s Pheasant and.Ring—necked Pheasant
were conducted by using the techniques of vertical polyacrylamide gel
elctrophoresis.

The ETS pattern of Golden Pheasant is 5 bands, the Lady Ambherst's
Pheasant is 8 bands. Both of them have 5 bands of same mobility. Both female
and male of Ring — necked Pheasant have 11 bands, the relative mobility is
shown in Fig. 26.

The statistical result indicate that the genetic similiarity of golden Pheasant
with Lady Amherst’s Pheasant is 62%, with Ring—necked Pheasant is 23 %,
The genetic similiarity of Lady Amherst’'s Pheasant and Ring—necked Pheasant
is 356%;.

The analysis of AMY map shows that the map of the Golden Pheasant and
Lady Ambherst’'s Pheasant is the same. Both of them are 5 bands. The map of
ACP is similar to that of AMY. There is only one band difference in Golden
Pheasant and Lady Ambherst’'s Pheasant, we come conclusion that the biochemi-
cal of Golden Pheasant and Lady Ambherst's Pheasant is very similar. there is a
remarkable difference in Phasianus and Chrysolophus.

Comparative study of mitochondrial DNA (mtDNA) : The genetic distance
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(The number of nucleotide substitutions per site) among three species of pheas-
ants, ie., Ring — necked Pheasant, Golden Pheasant and Lady Ambherst's
Pheasant was estimated, and the ressults were summarized in Tab. 28. Golden
Pheasant and Lady Amherst’s Pheasant are two closely related species, and
Ring — necked Pheasant is distantly related to these two species. A molecular
phlogenetic tree of the three species was constructed. It was suggested that the
genetic distance (P) between genus Phasianus and Chrysolophus was 0. 076. This
datum was in the rang of P between some species of the same genus in birds
(ranging from 0. 004 to 0. 090), and therefore demonstrated that these two
genera were closely related. The P between Lady Amherst’s Pheasant and
Golden Pheasant was 0. 012, and lower than P between most species in birds.
The result suggested that the species were very related on molecular level. Di-
vergence times was estimated on supposing the mean rate of sequence diver-
gence of 0. 02 per million years in mtDNA (Shield, et al., 1987). Divergence
in the genus Chrysolophus might be started 0. 6 millon years (Myr) ago and
about 3. 6 millon years ago between Chrysolophus and Phasianus.

ARTIFICIAL BREEDING

This section narrates the preparatory work in early breeding season, such
as }ispose nest in captivity, arrangment of male and female in each breeding
flock, feeding and daily management in breeding season, and minute observa-
tion and description of the courtship behavior, egglaying of Lady Amherst's
Pheasant. It compares the characteristics, advantages and disadvantages of in-
cubation with domestic hen, and incubator. Also discusses the different propor-
tion of foods, the effect of feeding, the management of inmature. Last it intro-
duces the infection experiment and checks for disease of easy infections of Lady

Ambherst’s Pheasant. And then some methods for disease —control are given.
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