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Diversity of Desmids and Its Relationship with Environmental Factors
in Wetlands of Northern Xinjiang
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Abstract: In order to explore the distribution and characteristics of Desmids diversity in the wetlands of
major areas in northern Xinjiang (Urumgqi, Altay and Ili), this study collected data through literature re-
view, specimen collection and identification, and analyzed species diversity using G-F index method. We
used Person correlation analysis and redundancy analysis (RDA) to analyze its relationship with environ-
mental factors, to provide basic information for the investigation of Desmids resources and the study of

{freshwater alga diversity in Xinjiang wetland. The results showed that: (1) there were 189 species of Des-
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mids in the study area, belonging to 1 phylum, 1 class, 2 orders, 6 families and 18 genera; Desmidiaceae
was the dominant family, with 154 species, accounting for 81. 48% of the total species. The dominant
genera were Cosmarium Corda ex Ralfs, Staurastrum Ralfs and Closterium Nitzsch, with 137 species, ac-
counting for 72. 49% of the total species. (2) The values of Dy, D and Dy were the highest in Altay,
which was 2. 6213, 2. 0828 and 0. 5095, respectively. (3) The distribution of species and quantity of Des-
mids in the study area was as follows: Altay region > Urumgqi and its surrounding areas > Ili Region, and
the variation trend of zonal factors was more obvious than that of meridional factors. (4) The Person cor-
relation analysis showed that the main factors affecting the diversity of Desmids species in Altay region
were atmospheric temperature, and those affecting in Urumqi and its surrounding areas were atmospheric
temperature, electrical conductivity and longitude. However, there was no correlation with environmental
indicators in Ili region. (5) Redundancy analysis showed that pH and atmospheric temperature were the
main factors affecting species diversity and composition of Desmids. Research suggests that major regions
of the northern Xinjiang wetland Desmids is obvious geographical distribution differences, species present
more in the north than in the south, and more in the east than in the west, species diversity and composi-
tion distribution and environmental factors have certain correlation, but in different areas, different genus
of Desmids differences between the correlation of Desmids and environmental factors.

Key words: Northern Xinjiang; wetland; desmids; G-F index; environmental factors
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Fig. 1 Location of the study area in Xinjiang
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Table 1 The composition of Desmids in the study area
RES! £ H B & Tif Ry g
Phylum Class Order Family Genus Species Proportion/ %
#r H # %} Closteriaceae 1 23 12.17
St e g W Rl Desmidiaceae 12 154 81.48
B H
S T 35 4 Desmidiales HIE 8 ##F Gonatozygaceae 1 3 1. 60
Chlorophyta Zygnematophyceae KT8 3R Peniaceac 1 6 317
SR W EEFRF Zygnemataceae 1 1 0.53
Zygnematates s 8% 3 Bl Mesotaeniaceae 2 2 1. 06
R3] Total 2 6 18 189 100

(Staurastrum Ralfs) i H #J& (Closterium Nitzsch) ,
AR R 16, 6700 AT BLBESSAE Y 137 Fh L LB
FECHY 72,4906 (38 2) . Hrb SRl i B0 & R B
J1#E 2 JR It 116 F, 1 BB 61,3806, B 5T IX I
WA & | SE A E [ TS 8 Tetmemorus Ralfs,
RS R Sphaerozosma Ralls \BRIE S JE Ne-
trium (Nageli) Itzigson & Rothe. [R] 2285 # 8 Hy-
alotheca Ralfs, # M 3% ¥ J& Cylindrocystis Me-
neghini. %M % J& Mougeotia Agardh W FE &, 5
5T X R P B i 2 AR ) 5 J@ Y 66. 7000, (H 2 B
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Table 2 Dominant genera of Desmids in the study area

i £

R o7 B R L 5]
Dominant genus No. of Proporlion/%
¢ i species
¥ B Cosmarium Corda ex Ralfs 93 49. 21
AR #EE Staurastrum Ralfs 21 11.11
# H ¥ 8 Closterium Nitzsch 23 12.17
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S5. B #E 5 S6. TR BEEE 5 S7. 1Y SRR 5 S8. Rk B
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BEJE 5 S13. BCHE A 5 S14 KR ST B0 E 5 S15. LS e 5 S16 Tk
SLUEJE 3 S17. MR ST 5 S18. M1 T 5 it i
[ 2 WIS DX 380N S5 38 2 A ) Jims AL R 10 25 T 3 A
Sl. Cylindrocystis Meneghini; S2. Mougeotia Agardh; S3. Penium
Brébisson; S4. Hyalotheca Ralfs; S5. Closterium Nitzsch;
S6. Micrasterias Agardh ex Ralfs; S7. Netrium (Négeli) Itzigson
&. Rothe; S8. Sphaerozosma Ralfs; S9. Tetmemorus Ralfs;
S10. Pleurotaenium Nageli; S11. Staurastrum Ralfs;
S12. Desmidium Ralfs; S13. Cosmarium Corda ex Ralfs;
Sl4. Actinotaenium Teiling; S15. Xanthidium Ralfs;
S16. Spondylosium Kiitzing; S17. Gonatozygon De Bary;
S18. Euastrum Ehrenberg ex Ralfs
Fig. 2 Spatial distribution of Desmids species and

composition in the study area
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Fig. 3 The relationship between latitude and species
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Table 3 Comparison of diversity of Desmids families and genera in three regions

% it No. of species ZFEPE Diversity
Region B Family J& Genus F Species Dp D, D; ¢
Bl 4y 48 b IX. Altay region 6 17 124 2.6213 2.0828 0.5095
B K 5% K B IX. Urumgi and the surrounding areas 4 8 69 0. 9981 0.4896 0. 2052
PHAHEX 1T region 2 7 12 1.7482 1.5942 0.0881
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3.6 HEREXEVAEARSHERFHHEXNE

X W 5 Ml DX % 3 2 AE W) 21 R A 85 4 A AT
DCA 43755, 455 o, 2 A HE R Sl i b i K B
KAEH 1. 610, /NTF 3. 0, F #5235 F RDA 43 Hr i
FEIR S A YA RS R B8R X R . RDA
GBS R L WESE DX BN B R A W LS pH IR
SR B A G (P<<0.05.% 5,18 5), HEFH 1 A

x5 BELEMARSHEEFERN RDA HHER
Table 5 RDA results relating densities of

Desmids composition to environmental factors

L T 3R A5 19 R T 55 HE R b A AR 06 R AL
. Forward selection Correlation with
Viile of variable canonical axes
F P Axisl Axis2
pH 2.5 0.168 0.8428 0.1163
KA
Atmospheric 1.8 0.326 0. 3662 0.2658
temperature/C

B2 X S W) 2H S TR B AR bR S S R A F
T 88.39% , Uk BH 1 il BB AR 47 Hh A B Bk B 2R AE W A
WS FREEAEAR R . pH AUKRSEE S5 HEF 5 1 0
2 YRIEMC, H pH 55 —HE)JF il i 15 AH M
e s N RDA HEF B AT LUE (B 5) 2 B e |

1.0

0.51 AT

PC2:26.74%
S

25 % Latitude
05+

-1.0—0.6 —0‘.4 —0‘.2 0 0‘.2 0?4 016 018 1.0
PC1:61.65%

S1. M50 8% 3 J 5 S2. R I 6 B 5 S3. TR BEHUm 5 S4. 2 e m 5
S5. 4 B BE R 5 S6. SEME R ST, M LB MR ;SS. M B BME
S9. FEH B R 5 S10. RS HER 5 S11. T w5 S12. RIL 8l
BE S13. B SBCER 5 S14. B Bm S15. [ 808
S16. FEf B8 8 5 S17. FEIE 808 5 S18. e A i Jm
[ 5 g PEAE YA S B T 1 RDA HE)F
S1. Euastrum Ehrenberg ex Ralfs; S2. Gonatozygon De Bary;
S3. Spondylosium Kiitzing; S4. Xanthidium Ralfs;

S5. Actinotaenium Teiling; S6. Cosmarium Corda ex Ralfs;
S7. Desmidium Ralfs; S8. Staurastrum Ralfs; S9. Pleurotaenium
Nigeli; S10. Tetmemorus Ralfs; S11. Sphaerozosma Ralfs;
S12. Netrium (Nageli) Itzigson & Rothe; S13. Micrasterias
Agardh ex Ralfs; S14. Closterium Nitzsch; S15. Hyalotheca Ralfs;
S16. Cylindrocystis Meneghini; S17. Penium Brébisson;
S18. Mougeotia Agardh
Fig. 5 RDA diagram of the composition and environmental

indicators of Desmids

x4 MARBEZEEDDFHESINEREFH Pearson 16K

Table 4 Pearson correlation of the number of Desmids species with environmental factors in the three regions

A ¥ o Ay 2% 3t 1X. B8R R R X PRAL 4 X

Variable Altay region Urumgqi and the surrounding areas 1li region

K Altitude/m 0.0015 —0.1014 —0.0485
KA Atmospheric temperature/C 0.2660" 0.2526" —0.2468
JKIE Water temperature/°C —0. 2500 —0.1637 —0.2229
pH —0. 2036 —0.2422 0.1296
HL 5 % Specific conductance/ (p1s/cm) —0. 3502 —0.5152™ 0.3258
25 % Latitude 0.0667 0. 1577 —0. 0830
%% Longitude —0.0122 —0.3674" 0. 1307

Hoxx FoR P<0.01, 25 8%
Note: ** significant difference (P<C0.01)
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