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Abstract: In order to fully understand the composition and diversity of ladybug resources in Xinjiang
farmland system a systematic survey of ladybug resources was conducted at 406 collection points of 15
crop habitats in 50 countries/cities/districts in 11 prefectures in 2018 and 2019 by using the net capture
method. The results showed that 7 001 ladybug specimens were collected belonging to 26 species of 13
genera in 3 subfamilies. Among them Hippodamia variegata was the dominant species with the individual
number up to 55. 11%  Stethorus punctillum Propylea japonica and 10 others were common species. The
diversity analysis of ladybug communities in different habitats showed that the richness index ( 5. 598150
7.546581) diversity index ( 0.874884 0.708508) and evenness index ( 0.661678 0.544575) of
alfalfa and wheat fields were all higher but the dominance index was only 0.224261 and 0. 342884
respectively. Diversity index richness index and evenness index in soybean fields and watermelon field
were significantly lower than those of other habitat types ( P <0.05) but the dominance index was much
higher than other habitat only 0. 663091 and 0. 658502 respectively it could be seen that alfalfa field
wheat field were rich in ladybug species and distributed even while soybean fields and watermelon fields
were relatively poor in ladybug species and distributed uneven. Diversity analysis of ladybug communities
in different regions showed that the richness index ( 7.363638) diversity index ( 0.970345) and
evenness index (0.712583) in Yili were the highest but the dominance index was only 0. 135821. The
diversity index richness index and evenness index of Aksu region were significantly lower than those of
other prefectures but the dominance index was much higher than that of other prefectures (0. 663477) . It
could be seen that the number of species and individuals of ladybug in Yili prefecture was the most
abundant and distributed even while the species in Aksu region was relatively scant and distributed
uneven. In different elevations ladybug community diversity analysis indicates that diversity index and
richness index of farmland ladybug community at 300 m ~1 300 m above sea level were significantly higher
than that of elevations and the richness and diversity index of the beetles community at low altitude
( =130 m ~300 m) or high altitude ( 1 600 m ~2 800 m) were low but the dominance index was
higher which indicates that ladybug species within 300 m ~1 300 m above sea level was more abundant
but the ladybug species and individuals in the lowest or highest elevations relatively poor. This study
basically clarified the composition and diversity of ladybug resources in Xinjiang farmland system which
has important value in ecosystem and biodiversity conservation and providing rich predatory natural enemy
ladybug resources for biological control.
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Table 1 Investigation on ladybird resources of farmland system in Xinjiang
_ Number of o V . | -
No.  Crop habitats . Distribution state Survey of time Habitat characteristics
survey points
N N N 5 ;
i 65 Altay Prefecture Bayingol Prefecture . Wheat field under general
Wheat field . Mid May to L
Changji Prefecture Kashgar late Jul management wheat at jointing stage
te
Prefecture  Urumqi  Yili Prefecture ey heading stage and flowering stage
single crop farmland
N N 6 8
Aksu Prefecture Bayingol Prefecture
) B Cotton field under general
Cotton field Bortala Prefecture Changji Late June to .
management cotton in bud and boll
Prefecture Hotan Prefecture  late August . ) .
stage no weeds in cotton field single
Kashgar ~ Prefecture Tarbagatay

Prefecture Turpan Yili Prefecture

crop farmland
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1 Continued table 1

. Number of o . . .
No.  Crop habitats i Distribution state Survey of time Habitat characteristics
survey points
N N N 5 . 6
. .6 )
Alfalfa field under general
Aksu Prefecture  Altay Prefecture 8 . .
3 ) 64 . B management alfalfa in the period of
Alfalfa field Bayingol Prefecture Changji  Late May early . o
cotyledon  withering  and  initial
Prefecture Hotan Prefecture ~ June late June . . . .
flowering  with dandelion Li and
Kashgar ~ Prefecture Tarbagatay to late August . ) i
) O other weeds in the field single
Prefecture  Turpan  Urumqi  Yili
crop farmland
Prefecture
N 5
4 107 Aksu Prefecture  Altay Prefecture 9
Corn field Bayingol Prefecture Bortala Late May to Corn field under general management
Prefecture Changji Prefecture Hotan early September such as small bellmouth stage big
Prefecture Kashgar  Prefecture bellmouth stage tassel stage and
Tarbagatay  Prefecture Turpan flowering stage
Urumqi  Yili Prefecture
7
5 o ’ . ) Rice field under general management
Rice field Aksu Prefecture Yili Prefecture ) ) L
Early to mid July rice at tillering stage and young ear
development  stage single  crop
farmland
6 .8
6 10 N R Melon field under general
Melon field Kashgar Prefecture Turpan Urumqgi  Late June and management melon field with single
early August crop at vine extension and fruiting
stage
N N 6 8
; Aksu Prefecture  Altay Prefecture Watermelon  field under general
Watermelon field Bortala Prefecture Changji Prefecture Late June to management watermelon at the stage
Kashgar ~ Prefecture Tarbagatay — mid-August of spreading and bearing single crop
Prefecture farmland
6 N
N N N,
8 ) 13 Altay Prefecture Kashgar Prefecture ~ Late June early General management soybean field
Soybean field . .
Yili Prefecture July and late growth stage soybean single crop

July

farmland
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1 Continued table 1

. Number of o . . .
No.  Crop habitats i Distribution state Survey of time Habitat characteristics
survey points
7 .8
9 . 5 Tarbagatay Prefecture Turpan Peanut field under general management
Peanut field o Early July and )
Yili Prefecture peanut at growth stage no weeds in the
early August ) i
field  well managed  single crop
farmland
7 N
— \ 8 .
10 . 5 Yili Prefecture Altay Prefecture . Rape field under general management
Rape field Early to mid-July ) )
Bortala Prefecture . rape at bolting stage single crop
and mid-August
farmland
N N . .
11 . 5 Altay Prefecture Bortala . Sunflower field under general
Sunflower field » Mid to late July .
Prefecture  Yili Prefecture management sunflower at budding stage
and flowering stage single crop farmland
5 .6
N N 7 N,
1 " N Altay Prefecture
Potato field Changji  Prefecture =~ Kashgar Late May  late Potato field under general management
Prefecture  Yili Prefecture June early July potato at growth stage single crop field
late July
N N .5 .~ 6
N N 7 .8
Bayingol  Prefecture  Bortala )
13 i 9 B Sugar  beet field under  general
Beet field Prefecture  Changji Prefecture ~ Late May  late
. management sugar beet at the stage of
Kashgar Prefecture Tarbagatay June mid July )
o . sugar growth single crop farmland
Prefecture  Yili Prefecture mid-August
6 7
14 i 5 Kashgar Prefecture Yili Carrot fields under general management
Carrot field Late June and )
Prefecture carrots at the stage of leaf growth single
early July
crop farmland
N N 6 N
N .8
15 Gourd ficld 10 Bayingol Prefecture ~ Changji Late June early Gourd field under common management
ourd fie
Prefecture Tarbagatay Prefecture  July and  mid gourd at the stage of pugua stage with
Yili Prefecture August few weeds such as Li single crop

farmland
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Fig. 1  Distribution map of survey spots of ladybug resources of farmland system in Xinjiang
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15.39% . 11.54% .
(24 6902 )
(1 61 )
(1 38 ).
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variegata 55.11%
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78. 63% 22
21.37%

Adalia bipunctat Coccinella
septempunctata Coccinella
transversoguttata Oenopia conglobata-

Hippodamia tredecimpunctata-

Coccinula  quatuordecimpustulata

Harmonia  axyridis- Coccinella
undecimpunctata 10
Psyllobora vigintiduopunctata
Coccinula sinensis 14 o
2.2
15
3

(7.546581) > (7.007879) >
(5.598150) > (4.379833) >
(4.038361) > ( 3.802039) >
(3.597758) > (13.509945) >
(3.374720) > ( 3.323715) >
(3.168145) > (13.094931) >
(3.024672) > (2.765239) >
(2.368938)

7. 546581 2.368938;
0. 874884
0.366285;

0.791652. 0.748711; >

> > >

> > >

> > > o



299

2

Table 2 Composed of ladybug resource communities of farmland system in Xinjiang

No. of (%)
Subfamil The famil S specie
HbTamy ¢ ramy genus species individuals  Proportion

Scymninae Stethorini Stethorus Stethorus punctillum 481 6. 87
. Scymnus frontalis 37 0.53

Scymnini Scymnus
Scymnus inderthensis 5 0.07
Scymnus tachengicus 13 0.19
Chil ) 1 0.01

Chilocorinae Chilocorini Chilocorus HOCOTHS ZEMmIm
Parexochomus semenout 13 0.19
Parexochomus Parexochomus flavipes 18 0.26
Hippodami jegal 3 858 55.11
Coccinellinae Coccinellini Hippodamia ippodamia vartegala

Hippodamia tredecimpunctata 139 1.99
Coccinula sinensis 47 0. 67
Coccinula Coccinula quatuordecimpustulata 125 1.79
Coccinula sinuatomarginata 17 0.24
Adalia Adalia bipunctata 233 3.33
Propylea japonica 406 5. 80
Propylea Propylea quaturodecimpunctata 760 10. 86
. Oenopia conglobata 151 2.16

Oenopia
Coccinella septempunctata 225 3.21
Coccinella Coccinella magnifica 3 0.04
Coccinella sedakovi 1 0.01
Coccinella undecimpunctata 85 1.21
Coccinella magnopunctata 1 0.01
Coccinella transversoguttata 163 2.33
Coccinella nivicola 1 0.01
. Harmonia axyridis 119 1.70

Harmonia
Bulaea lichatschovi 38 0.54

Tytthaspidini Bulaea haea Henaischont

Psyllobora vigintiduopunctata 61 0. 87

Psylloborini Psyllobora
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Table 3 Characteristics index of ladybug community in main farmland crop habitats in Xinjiang

() (N

(€

Crop habitats Species Individual . ( H ) . (D) . (J) , Conc.*entration
numbers numbers Diversity index  Richness index Evenness index index
Soybean field 9 9.77 0. 372090 3. 509945 0. 389932 0. 663091
Carrot field 8 19.20 0. 548051 2.368938 0. 606862 0. 442491
Gourd field 9 11. 10 0. 662361 3.323715 0. 694122 0.289019
Peanut field 6 4.40 0. 503603 3. 374720 0. 647179 0. 446281
Potato field 8 12.57 0. 435651 2.765239 0. 482400 0.574186
Wheat field 20 12.40 0. 708508 7. 546581 0. 544575 0. 342884
Cotton field 14 19. 46 0. 366285 4. 379833 0. 319585 1. 427633
Alfalfa field 21 35.61 0. 874884 5. 598150 0. 661678 0.224261
Rice field 9 7.25 0. 755428 4. 038361 0. 791652 0. 228300
Beet field 8 9.11 0. 662847 3. 168145 0.733977 0. 262939
Melon field 8 9.60 0. 502445 3.094931 0. 556362 0.484158
Watermelon field 11 16. 11 0. 367912 3.597758 0. 353288 0. 658502
Sunflower field 9 8.20 0. 714452 3. 802039 0. 748711 0. 246877
Rape field 10 19. 60 0. 526969 3. 024672 0. 526969 0. 478551
Corn field 19 13. 05 0. 758666 7.007879 0. 593285 0. 284903
2.3 0. 135821, N
2 11 ;
(0.970345) > (0.700536) > N
(0.560706) > (0.542854) >
(0.495138) > (0.485584) > o
(0.455770) > (0.417021) > 2.4
(0.382605) > (0.354535) >
(0.276222)
0.970345 o
0.354535. 0.276222,; H1
(=130 m ~300 m) ., H2 (300 m ~ 500 m) . H3
7.363638 (500 m ~700 m) ., H4 (700 m ~ 900 m) . HS5
1. 015259; (900 m ~1100 m) . H6 (1 100 m ~1 300 m) . H7
(1300 m~1500m) . H8 (1600 m~2 800 m)
0. 757018 8 o
0. 326852; 4 3
0. 663477

H6
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Fig. 2 Characteristics index of ladybug communityin Xinjiang
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;. TC . TLF ;- WLMQ ;YL - Note: AKS Aksu Prefecture;

ALT Altay Prefecture; BYGL Bayingol Prefecture; BZ Bortala Prefecture; CJ Changji Prefecture; HT Hotan Prefecture;
KS Kashgar Prefecture; TC Tarbagatay Prefecture; TLF Turpan; WLMQ Urumgqi; YL Yili Prefecture.

4

Table 4 Characteristics index of ladybug community at different elevations

No. of (m) (S) (N) (H) (D) (J) (0
sampling Altitude Species Individual Diversity Richness Evenness  Concentration
plots level numbers numbers index index index index
HI ~130 ~300 8 12. 64 0.381930 2.759310 0.422914  0.572544
H2 300 ~ 500 17 16. 15 0. 453932 5.751738 0.368916  0.572656
H3 500 ~700 21 15.90 0. 740467 7. 230464 0.560018  0.292789
H4 700 ~ 900 21 18. 45 0. 934265 7.204385 0.706589 0. 168630
HS 900 ~ 1 100 17 20.33 0. 486215 5.311624 0.395153  0.512133
H6 1100 ~ 1 300 22 21.85 0. 852107 6. 808708 0.634753  0.250014
H7 1300 ~ 1 500 11 9.27 0. 574252 4.490189 0.551427  0.359349
HS 1 600 ~2 800 7 9.36 0. 564524 2. 683195 0.667998  0.346425
22 21.85 / H4. H8
; H8 (7 +~9.36 / 0.706589. 0. 667998,;
) HI (8 . 12.64 / ) HI. H2
; H4 o 300 m ~
; 1 300 m

H4 > H6 >H3 > H7 > H8 > HS5 > H2 > Hl
H4 0. 934265 H1 ( =130 m ~300 m)
0. 381930; (1300 m~2 800 m)
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Fig. 3 Characteristics index dynamics of ladybug community at different elevations
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