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Abstract: 

Earthworm plays an important role in soil ecological function, and more and more attentions were paid to 

the genetic variation of some representative earthworms, but not much for Amynthas species which were 

presumed mainly originated from China. In this study, based on the mitochondrial COI gene fragment, the 

genetic diversity, genetic structure, genetic differentiation and variation, and population history dynamics 

of 107 earthworm specimens of Amynthas morrisi (Bedard, 1892)) were analyzed. The results showed the 

11 haplotypes in 107 samples, including five shared haplotypes and six unique haplotypes. The 

population had low genetic diversity (HD = 0.745 ± 0.027, π = 0.00800 ± 0.00216) and moderate genetic 

differentiation (FST= 0.21475, P < 0.001). Eastern hilly plain subregion (VIA) geographical population 

has the highest genetic diversity and the maximum genetic distance compared to other populations. 

78.52% of the genetic variation was from within geographical populations and 21.48% from 

inter-populations. The divergence time estimation for 11 haplotypes divided into four lineages indicated 

that the genetic diversification of lineages occurred after Pliocene. 

Keywords: Earthworm, mitochondrial COI gene, genetic divergence, genetic structure, Amynthas morrisi 

 

I. INTRODUCTION 

 

China is the country with the largest number of earthworm species in the genus Amynthas, which has 

been greatly developed in the south of China
[1]

. Amynthas morrisi (Bedard, 1892) belongs to Oligochaeta, 

Opisthopora, Megascolecidae. Its body length is 86-144 mm, width is 3.5-5.5 mm, segment number is 

64-92, prostomium is 1/2 epilobous, dorsal pore start from 10/11, setae are thin, spermathecal pores are 

two pairs, located in 5/6/7, with small genital papillae present or absent in VII, and male pores paired in 

XVIII, with a pair of adjacent pre- and post-setal genital papillae medial to the male pore. A. morrisi is 

widely distributed in Southeast Asia (Myanmar, Thailand, Vietnam, Taiwan, Malaysia, Singapore, Sumatra, 

Hawaii), China, the United States, Mexico, South America, Caribbean, England, Spain, Italy, Pakistan, 

India, and Australia
[2-4]

. It is widely distributed in southern China in Jiangsu, Zhejiang (Lanxi, Tonglu, 

Fenshui, Linhai), Fujian (Xiamen), Taiwan (Taibei), Hong Kong, Hainan (Wanning), Chongqing 

(Nanchuan, Shapinba, Fuling, Jiangbei), Sichuan (Chengdu, Emei, and Leshan), Guizhou (Mt. Fanjing)
[5]

. 
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At present, there are lots of studies on the genetic and evolutionary relationship of the above orders of 

earthworm species
[6-10]

. Studies on genetic variation at population level mainly focused on the species of 

Lumbricidae in Europe and America
[11-18]

. However, there are few studies on the population genetics of the 

genus Amynthas, which plays an important role in the earthworm fauna of East Asia. We conducted a high 

density earthworm collection in South China, and try to uncover the possible lineages for those 

representatives Megascolecidae earthworms located in China
[19, 20]

. In this study, mitochondrial COI was 

amplified to analyze the genetic diversity and genetic structure of A. morrisi collected in southern China to 

further understand the historical population dynamics of this species. 

 

In previous studies, we were accustomed to dividing geographical populations below earthworm 

species by the administrative boundaries of each province. However, the administrative boundaries did not 

have substantial significance for the geographical distribution of animals. Therefore, we attempted to refer 

to the demarcation standards from other animals in this study
[21]

. A. morrisi was divided into five 

geographic populations based on the above-mentioned demarcation criteria. We tried to study the genetic 

structure and relationships of these five geographic populations. In addition, we also respect the natural 

lineage based on molecular data, so we also studied the relationship between these potential lineages. We 

also want to see if there is a relationship between these lineages and geographic distribution. 

 

II. MATERIALS AND METHODOLOGY 

 

2.1 Sampling and Morphological Identification 

 

Earthworms were collected in southern China in summer (Fig. 1). We finally collected 107 specimens 

of A. morrisi. 

 

The fixation, preservation and morphological identification of specimens following the next steps: 1) 

the earthworm specimens were immersed in water and cleaned; 2) the cleaned earthworms were 

transferred to 10% alcohol solution until the earthworms were lazy, stop moving, and straight; 3) the 

anesthetized earthworms were transferred to 99.5% absolute ethyl alcohol; 4) the rigid ones were stored at 

4 ℃. 

 

The specimens were identified according to the morphological characteristics of A. morrisi described 

by Bedard (1892). 
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Fig. 1: The collection locations of specimens of A. morrisi 

Note: the number in the box represents the number of specimens collected in this sample site, and the 

Roman number represents the zoogeographical affiliation in Zhang (2020)’s geographical divisions of 

animals (Zhang 2020).  

 

2.2 DNA Extraction, Amplification and Sequencing 

 

The extraction of total genomic DNA and the amplification of the mitochondrial COI gene were 

conducted as described in Yuan et al. (2020). Sequencing obtained in this research were deposited in 

GenBank (Supplementary Table 1). 

 

2.3 Data Analysis 

 

2.3.1 Phylogenetic analysis 

Sequences obtained were aligned in the ClustalX2
[22]

, and then were adjusted manually in 

BioEdit7.2.5
[23]

. The matched sequences were imported into jModelTest, and the likelihood values under 

different models were calculated
[24]

. The most suitable base substitution model (GTR + G) was selected by 

Akaike information criterion (AIC), and the NST value (NST = 6) needed for subsequent Bayesian tree 

setting was extracted. A Bayesian phylogenetic tree was constructed using Mrbayes3.2.6
[25]

. Using 

Amynthas corticis (Kinberg, 1867) as the outgroup, a random tree as starting tree, GTR + G as the model, 

Markov chain ran for 30000000 generations, sampling once per 1000 generations, removing the earliest 

obtained tree according to the proportion of 25%. The genetic distance was based on Kimura 2-parameter 

(K2P) distance model, bootstrap 1000 times repeated sampling test in MEGA7
[26]

. 
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2.3.2 Population genetic analysis 

Haplotype diversity and nucleotide diversity were calculated in DnaSP5.10.1
[27]

. The number of 

haplotypes was calculated in DNAcollapser (FaBox 1.41). The haplotype network based on COI gene 

sequence was constructed in TCS1.21, and the connection limit was set to 50 steps
[28]

. Analysis of 

molecular variance (AMOVA) and neutral test were conducted in Arlequin3.1
[29]

. DnaSP5.10.1 was used to 

conduct the mismatch distribution analysis
[27]

. The species divergence time was estimated in 

BEAST1.8.4
[30]

. The generated file was opened in Tracer v.1.6, and the final tree was discarded in 

TreeAnnotator1.8.4.
[30]

. The divergence time and 95% confidence interval value of each node are 

annotated in the background tree. 

 

III. RESULTS AND ANALYSIS 

 

3.1 Species Identification 

 

Earthworms were identified by morphology initially. The collected A. morrisi conformed to the 

morphological characteristics recorded by Beddard (1892), Chen (1931), Chen (1933), Chen (1936), Chen 

(1938), Gates (1939), Chen (1946), Tsai (1964), Gates (1972), Sims & Easton (1972), Chang et al. (2009), 

and Xu & Xiao (2011). The morphological identification result confirmed that all 107 specimens used in 

this study are A. morrisi. 

 

After morphological identification, DNA barcoding data were blasted in GenBank. The results showed 

that the similarity between the samples used in this study and barcoding data in GenBank was more than 

97%. Hence the 107 specimens used in this study are A. morrisi molecularly. 

 

Genetic Diversity Analysis 

According to the zoogeographical division of China, 107 A. morrisi specimens were filled into five 

geographic populations: Southwest mountain subregion (VA), Eastern hilly plain subregion (ⅥA), Western 

mountainous plateau subregion (ⅥB), Fujian Guangzhou coastal subregion (ⅦA) and southern Yunnan 

mountainous subregion (ⅦB)
[21]

. 

 

There were 537 bp conserved sites, 66 bp mutations and 63 bp polymorphic sites (accounting for 10.5% 

of the total length of the COI gene) in the mitochondrial COI gene segment which is 600 bp. There were 

no base deletion and insertion. The haplotype diversity (Hd) and nucleotide diversity (π) were 0.745 ± 

0.027 and 0.00800 ± 0.00216. The highest Haplotype diversity (Hd) and nucleotide diversity (π) were in 

the Eastern hilly plain subregion (ⅥA), which were 1.000 ± 0.500 and 0.02000 ± 0.01000, respectively. 

The lowest haplotype diversity (Hd) and nucleotide diversity (π) were in the Southwest mountain 

subregion (VA), 0.248 ± 0.131 and 0.00165 ± 0.00087, respectively (Table 1). The results illustrated that 

the genetic diversity of the population in the eastern hilly plain subregion (ⅥA) was the highest, while that 

of the southwest mountain subregion (VA) was the lowest in these five geographical regions where we 

collected the specimens of A. morrisi. 
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TABLE I: Haplotype and nucleotide diversity of different geographical populations in southern 

China 

 

Po

pulatio

n 

Numbe

r of 

Haplotype 

(n) 

Haplotypes (number of 

individuals) 

Hapl

otype 

diversity 

(Hd ± 

SD) 

Nucleot

ide 

diversity 

(π ± SD) 

VA 2 Hap1(2),Hap6(13) 0.24

8 ±0.131 

0.0016

5±0.00087 

Ⅵ

A 

2 Hap1(1), Hap10(1) 1.00

0 ±0.500 

0.0200

0±0.01000 

Ⅵ

B 

8 Hap1(35), Hap2(7), Hap4(3), 

Hap5(3), Hap6(7), Hap9(7), 

Hap10(1), Hap11(2) 

0.69

8 ±0.051 

0.0091

0±0.00332 

Ⅶ

A 

4 Hap1(1), Hap2(1), Hap3(1), 

Hap6(3) 

0.80

0 ±0.172 

0.00511

±0.00102 

Ⅶ

B 

5 Hap2(1), Hap6(10), Hap7(3), 

Hap8(1), Hap9(1) 

0.60

0 ±0.127 

0.0020

0±0.00089 

tot

al 

Tot

al 

11 Hap1(39),Hap2(9),Hap3(1),Ha

p4(3),Hap5(3),Hap6(36),Hap7(3),

Hap8(1),Hap9(8),Hap10(2),Hap11

(2), 

0.74

5±0.027 

0.0080

0±0.00216 

The bold haplotype is the unique haplotype, and SD is the standard deviation. 

 

3.2 Geographical Distribution of Haplotypes 

 

The 107 specimens can be classified into 11 haplotypes (Table 1) and dispersed into five geographical 

regions. There were five shared haplotypes (Hap1, hap2, hap6, hap9, hap10). Hap1 was composed of 39 

individuals widely distributed in 4 geographical populations, and hap6 was composed of 36 individuals 

widely distributed in 3 geographical populations. In addition, there are six exclusive haplotypes, among 

which Hap4, hap5 and hap11 are unique to ⅥB; Hap3 is unique to ⅦA; hap7 and hap8 are unique to the 

population of ⅦB in southern Yunnan. 

 

The haplotype network map and phylogenetic NJ tree showed four lineages in the species, and had ever 

been reported in a conference report preliminary (Sun et al. 2020). Hap1 and hap6 are the two most 

important haplotypes. 
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3.3 Genetic Distance of Intro- and Inter- Geographic Populations 

 

The average genetic distance of different geographical populations in southern China was 0.0086, and 

the genetic distance between VIA population and other four geographical populations was the fast 

(0.012-0.014) (Table 2). The genetic differentiation index (FST) among different populations shown that 

there are very significant differences among VIB and VA, VIB and VIIB populations (P < 0.01), there are 

significant differences between VI a and VA, VII A and VA, VIIB and VIA, VIIB and VIIA populations (P 

< 0.05); there is no significant difference between VIIB and VA, VIB and VIA, VIIA and VIA, VIIA and 

VIB (P = 0.171-0.390). 

 

TABLE II: The pairwise genetic differentiation FST value (lower triangle) and genetic distance 

(upper triangle) based on the Kimura 2-parameter model between the populations of A. morrisi 

 

 VA  ⅥA  ⅥB  ⅦA  Ⅶ

B  

V

A  

 0.012 0.008 0.004 0.

002 

Ⅵ

A  

0.6601

2* 

 0.014 0.012 0.

013 

Ⅵ

B  

0.2200

5* * 

0.141

45N 

 0.007 0.

009 

Ⅶ

A  

0.2122

3* 

0.220

29N 

-0.030

57N 

 0.

005 

Ⅶ

B  

-0.003

67N 

0.663

16* 

0.2673

4* * 

0.282

51* 

 

*:P<0.05; * *:P<0.01; N: no significance (P>0.05) 

 

The results of AMOVA showed that 78.52% of the total variation was from intro-population and 21.48% 

from inter-population (Table 3). The results showed that the genetic variation of A. morrisi collected in this 

study in southern China mainly existed within the geographical population, and the level of genetic 

variation among populations was low. 
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TABLE III: AMOVA analysis of A. morrisi in different geographical populations 

 

 d.f Sum of 

squares 

Variance 

components 

Percentage of 

variation 

Among populations 4 41.915 0.56995 Va 21.48 

Within populations 10

2 

212.571 2.08403 Vb 78.52 

Total 10

6 

254.486 2.65398  

Fixation index, FST= 0.21475, P < 0.001 

 

3.4 Population Expansion History 

 

The nucleotide mismatch distribution analysis for the entire population showed a single clear peak, 

indicating the existence of population expansion. However, two neutral test parameters (Tajima's D and 

Fu's FS) were positive and negative, and the p-value did not reach a significant level (Fig. 2). Therefore, 

the results did not indicate whether or not the entire earthworm population had experienced an expansion 

in history. 

 

 
Fig. 2: Mismatch distribution of the entire population of 107 specimens of A. morrisi based on 

mitochondrial gene COI segment 

 

3.5 Divergence Time Estimation 

 

The structure of the phylogenetic tree we used here was consistent with that of the phylogenetic tree 

and haplotype network built previously
[31]

, and it was divided into four branches. The divergence time 

estimation shows that the differentiation time of Linage D (node a) was 3.5605 Ma, that of Linage C (node 

b) was 0.8233 Ma, and that of Linage A and Linage B (node C) was 0.414 MA (Fig. 3). 
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Fig. 3: Estimation of species divergence time of A. morrisi based on COI gene 

 

IV. DISCUSSION 

 

In COI data set of A. morrisi, 11% (66) of the 600 loci analysed were mutations, and 10.5% (63) were 

polymorphic sites. It is 45.5% (295bp) and 32.6% (211bp) mutations and polymorphic sites in 

Hormogaster elisae Álvarez, 1977
[32]

, 12% mutations in Aporrectodea icterica (Savigny, 1826)
[15]

, 34.2% 

polymorphic sites in Rhinodrilus alatus (Righi 1971)
[13]

, 35.1% (231bp) polymorphic sites in Eisenia 

nordenskioldi pallid Malevič 1956
[33]

, and 27.2% (276bp) polymorphic loci in Lumbricus rubellus 

Hoffmeister, 1843 based on the COI and ATP6 joint gene fragments
[34]

. Compared with other earthworm 

species, the genetic variation of A. morrisi was lower based on our collection in South China. It may be 

because of the lower gene flow of this special soil animal. Furthermore, as we know, A. morrisi is a 

cosmopolitan species
[4]

, it is necessary to including all of the geographical populations all over the world in 

the further to estimate the genetic variation of this species. 

 

The genetic diversity reflected by haplotype diversity and nucleotide diversity index showed that the 

genetic variation of A. morrisi was slightly less than that of other reported species. H. elisae, an endemic 

species in central Spain, varies from 0.67-0.92 in haplotype diversity (COI dataset) and 0.002-0.038 in 

nucleotide diversity in seven geographical populations in the central Iberian Peninsula
[32]

. A. icterica, 

collected from northern France, showed that the intra-population haplotype diversity (COI dataset) of 

seven geographical populations ranged from 0.135 to 0.742, and the nucleotide diversity ranged from 

0.009 to 0.060
[15]

. E. nordenskioldi pallid, a widespread species in various climatic zones of Northern Asia, 

showed that 0.571 to 1.000 in haplotype diversity (COI dataset) and 0.1650 to 0.07556 in nucleotide 

diversity of 18 geographical populations
[33]

. In this study, the haplotype diversity (COI data set) of 5 

populations of A. morrisi collected from southern China ranged from 0.248 to 1.000, and the nucleotide 

diversity ranged from 0.001 to 0.020. This could be the result of a low diffusion ability and gene flow of A. 

morrisi, or mixing effects caused by human activity.  
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The geographic populations VIA has the highest genetic diversity. The Amynthas earthworm has the 

trend that originated from Southeast Asia or Indo-China Peninsula, then spread to China, then followed 

two routes, in which one branch goes to the southwest China, and another goes to the southeast China
[10, 35]

. 

So, it’s easy to believe that the closer the population is from its origin, the more variation accumulates. 

However, the genetic diversity result of the geographic populations VIA shows a contrary conclusion, 

which recommends us two possibilities. The first possibility is A. morrisi has a different origination 

compared with most of Amynthas species. The second possibility is the "Zoogeographic map of China" is 

not suitable for defining the geographical population of earthworms. 

 

When the K2P distance between samples based on the COI gene is less than 9%, it can be judged as the 

same species
[36]

. In this study, the K2P distance between samples or populations based on mitochondrial 

COI gene was 0.2% - 1.4%, which was less than the intra-specific difference criterion, indicating that all 

107 specimens were the same species and the genetic difference was small.  

 

The fixed index (Fst=0.00367) between populations were consistent with the average genetic K2P 

distance (0.002) , both show that the genetic distance between the adjacent subregion (VA and VIIB) is the 

closest. However, we have not proven whether it is homogenisation due to the large gene flows between 

the two geographically adjacent regions. 

 

According to the present study and previous elementary report, Haplotype 1 and haplotype 6 are the 

most widely distributed haplotypes
[31]

. The original distribution area of these two haplotypes is covering 

five geographical regions: VA, VIA, VIB, VIIA, and VIIB. The phylogenetic relationship also shows that 

these two widely distributed haplotypes with the widest distribution were the last evolved lineages, perhaps 

because they are the most adaptable to their environment and can thrive in multiple regions. Due to the 

limited sample size, we failed to further explore the historical dynamics of each haplotype through 

mismatch distribution analysis and neutral test. 

 

Most of the genetic variation of A. morrisi came from intro-population, but the genetic variation among 

populations was low. The molecular genetic variation of H. elisae mainly came from inter-population 

(92.59%), while the molecular variation within the population was only 7.41%
[32]

. Dong et al. (2020) 

reported that the genetic diversity of Amynthas triastriatus, and the diversity between and within lineages 

are 93.89% and 6.11%, respectively
[19]

. These results remind us that the "Zoogeographic map of China"
[21]

, 

which is suitable for the geographical population division of large animals, is not suitable for defining the 

geographical population of earthworms, a soil animal.  

 

The differentiation of A. morrisi and A. corticis occurred in the Miocene (9.6162 MA) of the late 

Tertiary, and the differentiation of the four lineages of A. morrisi occurred after the Miocene (3.5605 MA) 

of the Neogene, and the lineage LD was the first to differentiate in the Miocene (3.5605 MA), The 

differentiation of LC, LA and LB occurred in the Pleistocene of Quaternary (0.8233ma, 0.414ma). In the 

late Tertiary, the United continent disintegrated, Himalayan orogeny was frequent, mammals and 

angiosperms flourished. China was in the Western orogeny, the East was low and flat, lakes were widely 
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distributed, and in the Quaternary, glaciers were widely distributed, and loess was formed. These 

geological structural events and biological evolution characteristics may be related to the intergenerational 

differentiation of A. morrisi
[37]

. In this study, the time of inter-specific lineage differentiation was earlier 

than that of Spanish species H. elisae (0.018 MA)
[32]

. However, the genetic divergence level of A. morrisi 

is lower than H. elisae. The earliest differentiation time (3.5605Ma) between lineages within A. morrisi 

population is earlier than that of another closely related species of the genus Amynthas (A. triastriatus, 2.97 

Ma). Dong et al. (2020) considered that parthenogenesis could be an internal factor that influenced the 

differentiation and dispersal of A. triastriatus, and the Quaternary glaciation may have been one of the 

main factors that promoted the colonization of A. triastriatus
[19]

. In the present study, we did not give a 

precise analysis of the morphological features. However, certainly, we did not found the parthenogenesis 

morph in A. morrisi, and the two main lineages (LA and LB) differentiated in quaternary Pleistocene 

(0.414Ma), which reminds us the driving factor of lineage differentiation of these two species could be 

completely different. We will answer these questions in further research. Amynthas_YN2017 sp. is closely 

related to A. morrisi, Yang et al. (2020) revealed three lineages in Amynthas_YN2017 sp., and these three 

lineages coincided with the geographic distribution proximity of the sampling locations, which is different 

from A. morrisi
[20]

. Four detected lineages of A. morrisi are sympatric, and it is hard to find boundaries 

between lineages. 

 

V. CONCLUSION 

 

After morphological and DNA barcoding identification, 107 specimens were recognized in A. morrisi. 

The K2P distance between samples or populations based on mitochondrial COI gene was 0.2% - 1.4%. 

There were 537 bp conserved sites, 66 bp mutations and 63 bp polymorphic sites (accounting for 10.5% of 

the total length of the COI gene) in the mitochondrial COI gene segment which is 600 bp. The genetic 

diversity of the population inⅥA was the highest in the five subregions. The genetic distance between VIA 

population and other four geographical populations (VA, ⅥB, ⅦA, ⅦB) was the farthest. The genetic 

distance between the adjacent subregion (VA and VIIB) is the closest. Most of the genetic variation of A. 

morrisi came from intro-population. However, the level of genetic variation among populations was low, 

which remind us that the "Zoogeographic map of China", which is suitable for the geographical population 

division of large animals, is not suitable for defining the geographical population of earthworms, a soil 

animal. 

 

The 107 specimens can be classified into 11 haplotypes and four lineages. There were 5 shared 

haplotypes and six exclusive haplotypes. The differentiation of the four lineages of A. morrisi occurred 

after the Miocene (3.5605 MA) of the Neogene, and the lineage LD was the first to differentiate in the 

Miocene (3.5605 MA), the differentiation of LC, LA and LB occurred in the Pleistocene of Quaternary 

(0.8233ma, 0.414ma). 
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Supplementary Table 1: 
COI code Morphological specimen code Accession no. 

Z100G_GZ GZ201610-04C MW479930 

Z108M_HU HU201613-06B MW479919 

Z109M_HU HU201613-06C MW479877 

Z10E_YN YN201104-05B MW479938 

Z112M_HU HU201614-05B MW479888 

Z113M_HU HU201614-05C MW479960 

Z114B_SC SCNQ2016-08 MW479906 

Z117B_SC SCCD2016-26 MW479961 

Z118B_SC SCCD2016-27A MW479962 

Z11E_YN YN201104-05C MW479965 

Z124B_SC SCPZ2015002-03B MW479891 

Z125B_SC SCPZ2015002-03C MW479885 

Z131B_SC SCPZ2015002-02B MW479881 

Z132B_SC SCPZ2015002-02C MW479953 

Z133B_SC SCPZ2015002-02E MW479918 

Z134B_SC SCPZ2015002-02F MW479901 

Z135B_SC SCPZ2015003-01B MW479894 

Z136B_SC SCPZ2015003-01C MW479879 

Z137B_SC SCPZ2015003-01D MW479907 

Z138B_SC SCPX2015001-01B MW479893 

Z139B_SC SCPX2015001-01C MW479915 

Z13B_SC SCPX2015001-02 MW479905 

Z13E_YN YN201003-02 MW479955 

Z140B_SC SCPX2015001-01D MW479882 
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Z141B_SC SCPX2015001-01F MW479878 

Z142B_SC SC201601-03B MW479968 

Z143B_SC SC201601-03C MW479928 

Z144B_SC SC201601-03G MW479911 

Z145B_SC SC201601-03I MW479931 

Z146B_SC SC201604-04B MW479898 

Z147B_SC SC201604-04C MW479899 

Z148B_SC SC201604-04D MW479866 

Z149B_SC SC201606-02B MW479951 

Z14E_YN YN201004-03A MW479964 

Z14G_GZ GZ201603-01A MW479927 

Z150B_SC SC201606-04B MW479963 

Z151B_SC SC201606-04C MW479943 

Z152B_SC SCCD2016-27B MW479892 

Z153B_SC SCCD2016-27C MW479952 

Z15E_YN YN201004-03B MW479872 

Z15G_GZ GZ201603-02 MW479902 

Z16E_YN YN201005-06 MW479956 

Z16G_GZ GZ201603-03 MW479869 

Z17E_YN YN201102-2A MW479868 

Z18E_YN YN201102-2B MW479914 

Z1D_GD GD201107-12A MW479947 

Z1E_YN YN201101-05A MW479950 

Z1F_GX GX201302-07 MW479870 

Z1G_GZ GZ201101-10 MW479871 

Z28B_SC SCGH2015001-06 MW479933 

Z2C_CQ CQ201306-04B MW479883 

Z2D_GD GD201107-12B MW479864 

Z2E_YN YN201103-08A MW479875 

Z2H_ZJ ZJ201511-09 MW479913 

Z2M_HU HU201613-06A MW479949 

Z38E_YN YNQJ2016-01-01A MW479925 

Z3C_CQ CQ201306-04C MW479909 

Z3D_GD GD201107-12C MW479865 

Z3E_YN YN201104-05A MW479937 

Z3M_HU HU201614-05A MW479890 

Z42D_GD GD201711-02A MW479863 

Z43E_YN YNQJ2016-01-06 MW479932 

Z45E_YN YNQJ2016-02-02A MW479958 

Z4E_YN YN201101-05B MW479922 

Z52K_JX JX201604-05D MW479912 

Z5E_YN YN201101-05C MW479924 

Z60B_SC SCCZ2015001-01 MW479889 

Z62E_YN YNQJ2016-03-07 MW479897 

Z63E_YN YNQJ2016-01-01B MW479926 

Z64B_SC SCJY2015004-01A MW479921 

Z64E_YN YNQJ2016-01-01C MW479935 

Z65B_SC SC201006-03A MW479900 

Z65E_YN YNQJ2016-01-01D MW479934 

Z66B_SC SC201006-03B MW479946 

Z66E_YN YNQJ2016-01-01E MW479966 

Z67B_SC SC201006-03C MW479944 
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Z67E_YN YNQJ2016-02-02B MW479895 

Z68E_YN YNQJ2016-02-02C MW479959 

Z69E_YN YNQJ2016-02-02D MW479957 

Z6B_SC SCPZ2015002-02A MW479967 

Z70B_SC SC201601-03A MW479884 

Z70E_YN YNQJ2016-02-02E MW479954 

Z74B_SC SC201602-03A MW479940 

Z75E_YN YN201617-02B MW479908 

Z78D_GD GD201711-02C MW479896 

Z79D_GD GD201711-02D MW479917 

Z7E_YN YN201103-08B MW479880 

Z80D_GD GD201711-02E MW479874 

Z81D_GD GD201711-02F MW479939 

Z83B_SC SC201604-04A MW479876 

Z83G_GZ GZ201604-10B MW479945 

Z84B_SC SC201604-05A MW479867 

Z89B_SC SC201606-02A MW479903 

Z89G_GZ GZ201603-01C MW479916 

Z8E_YN YN201103-08C MW479942 

Z90B_SC SC201606-04A MW479910 

Z90G_GZ GZ201603-01D MW479923 

Z91G_GZ GZ201604-04D MW479948 

Z92G_GZ GZ201604-04F MW479929 

Z93G_GZ GZ201604-04G MW479941 

Z94G_GZ GZ201604-04H MW479873 

Z95G_GZ GZ201604-01A MW479969 

Z96G_GZ GZ201604-01B MW479920 

Z97G_GZ GZ201611-10 MW479904 

Z98G_GZ GZ201610-04A MW479936 

Z99G_GZ GZ201610-04B MW479887 

Z9B_SC SCPZ2015003-01A MW479886 

 

 


