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Abstract [Aim] To compare the arthropod communities of cotton fields under four different cropping patterns in

Caocaohexin Village, Ayibaga Town, Awati County, Aksu Prefecture, Xinjiang, and thereby develop a theoretical basis for
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predicting pest outbreaks and promoting environmentally friendly pest control in cotton fields. [Methods] A random
five-point sampling method was used to investigate the population dynamics of arthropods in cotton fields that were either a
monoculture, or intercropped with walnut, apricot, or apple, trees. [Results] A total of 39 300 individual arthropods were

detected in monoculture fields which were assigned to 23 species, 15 families, 10 orders and 2 classes. A total of 29 181

arthropods (29 species, 18 families, 10 orders and 2 classes) were detected in fields intercropped with walnut trees. A total of
31 596 arthropods (33 species, 21 families, 11 orders and 2 classes) were detected in fields intercropped with apricot trees. A
total of 33 398 arthropods (33 species, 21 families, 12 orders and 2 classes) were detected in fields intercropped with apple

trees. The Shannon-Wiener diversity index, Pielou's evenness index, Simpson's dominance index, and Margalef's richness

index for arthropod populations were highest in the apple-cotton intercropping system. However, only the richness index (2.00)
was significantly higher than that of the other three systems (P < 0.05). Analysis of population dynamics for dominant pest and
predator insects across the four cropping systems revealed that the Thripidae had peak outbreaks from mid-July to early August,
Aphis gossypii peaked from late June to late July, Bemisia tabaci peaked from mid-July to mid-August, and Lygus pratensis

had two peak periods, one in mid-July and another in early August. Notably, L. pratensis populations in walnut-cotton
intercropped fields were significantly smaller than in the other three cropping systems (P<0.05). Predatory insects were
dominated by members of the Chrysopidae, Adonia variegata, and Syrphidae. The Chrysopidae were at peak abundance in
early July, whereas Adonia variegata appeared in early June and peaked in early August. A. variegata populations were
significantly bigger in apple-cotton intercropped fields than in the other three cropping systems (P < 0.05). The Syrphidae
reached their population peak in July. Natural enemies of cotton pests, such as A. variegata and members of the Chrysopidae
and Syrphidae, were positively correlated with the abundance of major pests such as A. gossypii, Thriperidae, L. pratensis and
B. tabaci (correlation coefficient 0.50-0.82). Monocultures and walnut-cotton intercropped fields had the highest correlation
between A. variegata and L. pratensis, whereas apple-cotton intercropped fields had the highest correlation between the
Syrphidae and L. pratensis. Apricot-cotton intercropped fields had the highest correlation between the Chrysopidae and L.

pratensis, indicating that there may be differences in the population dynamics of pests and their natural enemies under
different cropping systems. [Conclusion] Intercropping cotton with walnut, apricot or apple, trees can improve the diversity
and stability of the arthropod community in Awati County.

Key words fruit trees-cotton intercropping; arthropods; community structure; occurrence pattern; diversity index
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Fig. 1 Diversity of arthropod communities
A, TSR EEEE KA B TSR EE (F) o DM: A HERAE;
HM: BBk-FiEmEfE; XM: &-HERE; PM: SR-AREEAE.
K EARRVNG F RN AL ] 25 5+ B 2 (P <0.05, Duncan RFTIEWZEE) o THEIF,
A. Dynamics of arthropod community richness; B. Arthropod community richness (average).
DM: Cotton monoculture; HM: Walnut cotton intercropping; XM: Apricot cotton intercropping; PM: Apple cotton

intercropping. Different lowercase letters above bars indicate significant difference among treatments
(P < 0.05, Duncan's new multiple range test). The same below.
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Fig. 2 Diversity of arthropod community
A, TS IREE SRR R BIAS; B TSR SRR (R
A. Dynamics of arthropod community diversity; B. Arthropod community diversity (average).

B AT S 47E 7 A 15 HE%, SISAEEC MR M a0 e i vt ik 6 (A, B)
wHEPLKAETETH FaE 8 Ada), Kbl 7 A Bz, SRR AR SFECRE 6-8 HAn-F-12° 748.03
R R 8 H BB, SRR S A Sk/Akk, SHAL 3 AR 0 3 2 5
FRONTVE, B AEIIN 4 FRREAS U [ & 2 b (P>0.05), AR5 A -HE AL AEAR L 6
TR A RO BONERE - B ARG fm BMRIK A i MR SRR s BT, b AR AR 7
YN BRI > A5 -MAE AR > pb-AR eI/ > A 15 HARSFH D80k Bl e, O 1751.67 Sk
SRR AE T H R, A AR AL AR HH ARk A6 (] VAR e
2.3.1.2 MREMBERKISE RMEME. ¥R o AR M AMRECERGE IR, 2T 7
FRAEIMVERR | A5 -AR BRI VERR AR BR-AR AR A 9 H .7 A 5 HARERIE TR, BEfSTE 7 H 27



3 E o AE DUR LA AR A IR sl P R R S S <773 -

(1).(9)-A DM 0.6r B . a
o O Los HM >< a
S 08} ¥ i XM Bost g I I
£ 07} / \ —~— PM & | i
= . = L
2 g6l : - 304
& 05¢) A 03f
041 &
= 03) ¥ 02f
o i
,E?OZ' @ 0.1
T oo0af Rouig
ottt oo bt osrsts. " bM EHM xM M
N NIAANNAONE L RNAVA A
©'e’e N DD MHEAEB RS Cotton agroecosystem
Hi#l ( A/H ) Date (month/day)

B3 WEMBEEHSE

Fig.3 Uniformity of arthropod community
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A. Dynamics of arthropod community evenness; B. Arthropod community evenness (average).
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Fig. 4 Advantageous concentration of arthropod communities
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A. Dynamics of arthropod community dominance concentration; B. Arthropod community dominance concentration (average).
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Fig.5 Dynamics of thrips population growth and decline
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A. Population dynamics of thrips in cotton fields under four planting patterns;
B. Mean population density of thrips in cotton fields under four planting patterns.
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63 1
3 900 .
%; 750 .
g
<&, 600} a [
i S |
S 450}
28 I 1
£ 5 300
g 150 |
0 L 1
DM HM XM PM

M HERRS Cotton agroecosystem

R R KBNS

A. 4 TR RO T AR IR I I 325 B 4 Bl AR AU AR 051 24 1k it

A. Population dynamics of cotton 4. gossypii in cotton fields under four planting patterns;
B. Mean population density of cotton 4. gossypii in cotton fields under four planting patterns.
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Fig. 7 Dynamics of Bemisia tabaci population growth and decline

A, 4 B FPRASEEORS FGRY BRI RE IS 130255 B. 4 AR ORS R R ELF 2 e 8
A. Population dynamics of B. tabaci in cotton fields under four planting patterns;
B. Mean population density of B. fabaci in cotton fields under four planting patterns.
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Fig. 8 Dynamics of Lygus pratensis population growth and decline
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A. Population dynamics of L. pratensis in cotton fields under four planting patterns;
B. Mean population density of L. pratensis in cotton fields under four planting patterns.
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Fig. 9 Dynamics of green lacewing population growth and decline
A. 4 PR AR T B G R IE ICBAS 5 B. 4 Bl AR A U H G0 - 24 R i

A. Population dynamics of green lacewing in cotton fields under four planting patterns;
B. Mean population density of green lacewing in cotton fields under four planting patterns.
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Fig. 10 Dynamics of Adonia variegata population growth and decline
A. 4 FhAPRAE AR I 2 S BOR AR K 30255 B. 4 BRSO T 22 S5 e - 247 o 11 i
A. Population dynamics of 4. variegata in cotton fields under four planting patterns;
B. Mean population density of 4. variegata in cotton fields under four planting patterns.
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Dynamics of syrphid flies population growth and decline
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A. Population dynamics of syrphid flies in cotton fields under four planting patterns;
B. Mean population density of syrphid flies in cotton fields under four planting patterns.
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B 12 BEREEEXRFMERMEXME

Fig. 12 The correlation between the main natural enemies and pests in monoculture cotton field

*FRBFEMK (P <0.05, Pearson AHXMENHT) , **FmMBEMIK (P<0.01, Pearson HCHENHT) o FEIF.,
* denotes a statistically significant correlation (P < 0.05, two-tailed Pearson correlation analysis); ** denotes a highly
significant correlation (P < 0.01, two-tailed Pearson correlation analysis). The same below.
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Fig. 13 The correlation between the main natural enemies and pests in walnut cotton intercropping cotton fields
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Fig. 14 The correlation between the main natural enemies and pests in apricot cotton intercropping cotton fields

1.0
i) ‘ 0.8
Aphis gossypii
[phis gossyp 0.6
0.4
%5
Thrips 0.2
0
WEES -0.2
Lygus pratensis —04
-0.6
S EL * -0.8
Bemisia tabaci )
-1.0

21 L

Adonia variegata

LA iR

Green lacewing

Syrphid flies

15 FER-BEBEREEERYERBOEXME

Fig. 15 The correlation between the main natural enemies and pests in apple cotton intercropping cotton fields
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