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natural enemies of wheat pests in coastal Jiangsu
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Abstract [Objectives] To clarify the occurrence of the natural enemies of wheat pests in coastal Jiangsu. [Methods] The
species and quantity of predatory and parasitic natural enemies of wheat pests were investigated in Yancheng in 2018 and
ecological principles and methods used to analyze their population dynamics and community characteristics. [Results] A
total of 25 species of natural enemies belonging to 2 classes, 6 orders and 15 families were recorded. Predators were from 4
orders, 12 families and 22 species, and parasites were from 2 orders, 3 families and 3 species. There were 2 families and 5
species of Coccinellida, 2 families and 7 species of Diptera, 2 families and 2 species of Hymenoptera, and 8 families and 9

species of Arachnid. At the wheat rejuvenation and jointing stage, field surveys found a total of 10 species of natural enemy,
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belonging to 3 orders and 4 families. During the booting and flowering period, a total of 19 species of natural enemy,
belonging to 5 orders and 13 families, were found. During the filling and ripening stage, a total of 19 species of natural enemy,
from 14 orders and 14 families, were found. The similarity index of natural enemies in different wheat growth stages ranged
from 0.318 to 0.810; those during the rejuvenation and jointing stage and the filling and ripening stage were the lowest (0.318).
In the rejuvenation and jointing stage, the most dominant group was the Syrphidae (0.624), followed by the Braconidae (0.266).
During the flowering stage of the booting stage, the dominance values of the dominant species; the Braconidae, Syrphidae and
Coccinellidae, were 0.395, 0.270 and 0.249, respectively. During the mature stage, the dominance values of the dominant
families, the Coccinellidae and Braconidae, were 0.361 and 0.244, respectively. The highest Shannon-Wiener index (2.143)
was recorded during the filling and ripening stage, and the lowest (1.999) during the rejuvenation and jointing stage. The
highest Pielou evenness index (0.868) was recorded during the rejuvenation and jointing stage, and the lowest (0.703) during
the booting and flowering period. The highest Margalef richness index was recorded during filling and ripening stage (2.526),
and the lowest (1.483), during the rejuvenation and jointing stage. [Conclusion] The Syrphidae, Braconidae and
Coccinellidae are the most important natural enemies of wheat pests in coastal Jiangsu during the wheat growing period. Full

protection and utilization of natural enemies can reduce the use of chemical pesticides, improve wheat quality, and increase

economic, environmental and social benefits.

Key words natural enemy; degree of dominance; evenness; diversity; similarity; coastal area of Jiangsu
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Table 2 Composition and dominance of natural enemies in different growth stages of wheat

B Number of families /I\M.Kﬁ, Number of
k=g PN A individuals
Growth period Families HaEEh Btk (%) #E (k) A (%)
Number Percentage Number Percentage
R BHEF} Coccinellidae . W IEF} Syrphidae ., 1 # 4 26.67 433 12.37
Rejuvenation and  F} Braconidae. Z¥#iF} Tachinidae
jointing period
2R L Pel ik A} Araneidae, & HKFL Clubionidae, JR¥E 13 86.67 1823 52.10
Booting and Bl Lycosidae, M W% %} Tetragnathidae . ERJE 1K
flowering period  zy Theridiidae . MLWKA} Linyphiidae . MR}
Thomisidae, BIH A} Coccinellidae. Fai# diFl
Staphylinidae. f#f#i%} Syrphidae. fHIEE!
Braconidae, ZJE4H#F} Scelionidae., ZFiEFl
HESE LI Pl kPl Araneidae . 4 §iWFF Clubionidae, Bk 14 93.33 1243 35.52
Filling and #l Salticidae . JR¥EFE} Lycosidae, M 1y kAL

ripening period

Tetragnathidae . BRIZWEF} Theridiidae. MLEEFR}

Linyphiidae, %%} Thomisidae, FlHE}
Coccinellidae, [## HiE} Staphylinidae, F 7%}
Chrysopidae, EHFUFE} Syrphidae. Hil&R}

Braconidae. Zt 8 ZH#F} Scelionidae
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1 PERERTHHREHEEARREREE B mERK REERhn, BOREEHNE G

Fig. 1 Composition and dominance of natural enemy T SR

communities in regreening and jointing stage of wheat

1 %F} Braconidae 0.395

B FERL Syrphidae
B[ B} Coccinellidae
[3# 1B} Staphylinidae
253 4% Scelionidae 0.018
& 5Pl Clubionidae 0.015
IM¥F} Linyphiidae m 0.009
ZF18A} Tachinidae jm 0.008
BRIE WAl Theridiidae 1 0.005
TR ERBl Lycosidae | 0.002
&R Thomisidae | 0.001
el A} Araneidae | 0.001

¥ W4k F} Tetragnathidae | 0.001 . .
0 0.05 0.10 0.15 0.20 0.25 0.30 0.35 0.40 0.45
LB Degree of dominance
B2 NEFEFEPRMBEEEARREMEE

Fig. 2 Composition and dominance of natural enemy communities in booting and flowering stage of wheat

Bl 44 Families

Bl R} Coccinellidae 0.361

H R} Braconidae

2% 4N} Scelionidae
Al Thomisidae
HLEA) Chrysopidae
IM#EAL Linyphiidae
BRIE A} Theridiidae

B A} Clubionidae
BkikBL Salticidae

¥ 55k A} Tetragnathidae
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kBl Lycosidae

Fel#kFt Araneidae ! ] ] ! ! I ] ]
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¥ BE Degree of dominance
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Fig. 3 Composition and dominance of natural enemy communities in filling and ripening stage of wheat

#}44 Families
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Fig. 4 Analysis of community index of natural enemy resources in wheat field

A. Shannon-Wienner ¥§%8; B. F&EI5%; C. #2450 D. Simpson 848,
A. Shannon-Wienner index; B. Species richness index; C. Species evenness index; D. Simpson index.

23 NEFEREBFRESSHYE. HIE. £ RBRERWES (0.868) , LMK
EEFHAN SRS (0.703 ) . Margalef + & & 48 B HEI A i
VT35 T Ml X /N E AR )2 0 R e v & w (2.526) , BREFHRITIIERAK (1.483)
PERESREOLSE 3. M2 3 LI, Shannon- [P 4 LA VIS5 O A2 11K R
winner ZFEPESE O EN MRS (2.143) , & Shannon-Wienner f 4L, FarIEHEC. 192002
R HTWIEAT (1.999) . Pielou B4y TRECH Simpson 45 Bkl i W) 8 8 A7 A 22



34 PNV A VLI /N KR S A4S SR R 0T - 715 -
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Table 3 Analysis on diversity, evenness and richness index of natural enemies in different growth stages of wheat

25 Shannon-Winner W) Br4E% (E) FEEHE (M) EUAR
o B8 (H) Species evenness ~ Species richness  $8%% (H)
Growth period . . . . ; ]
Shannon-Wienner index index index Simpson index
R Rejuvenation and jointing period 1.999 0.868 1.483 0.843
11783746 ] Booting and flowering period 2.069 0.703 2.397 0.797
TE I 20 Filling and ripening period 2.143 0.728 2.526 0.848
x4 IFABHKNERREBERARBFIFREMIEREE
Table 4 Similarity index of natural enemies resources in different growth
stages of wheat in coastal areas of Jiangsu province
R T PR TEIR A

Rejuvenation and
jointing period

Booting and
flowering period

Filling and
ripening period

iR T #1971 Rejuvenation and jointing period
Zafdd7 11 Booting and flowering period
TN A3 Filling and ripening period

- 0.526 0.318

0.810

5+ . Shannon-Wienner f§%% . Margalef F & & 1§
%05 Simpson FE Bl [A] B EHAHLL, Pielou
BIs) R B e . 3 A 20 H/hNEZHK
HREYA ) Shannon-Wienner $5%% . Simpson #8544
Ry A I A I AL R N B AR, 4390k 1.040,
0.625 Fi11.443.5 H 31 H Shannon-Wienner #5 %%
Fl Simpson f8%R M, 4r5h 2322, 0.884, 5
J7 BN B RE & B EuRm o 2.791,
B R EUERAR N 0.267. 3 H 20 H/NE R
BV 13 5 B B =i R 0.569

VLI 1 T 1l DX /N 22 A [R) A 6 300 R O v AH
UIMEAE 0.318-0.810 (£ 4) , HP7ERER I
5 HESR B RO RE AR P E B A 0.318,
FHRIREFIECR 7 %, 4008 A5 Harmonia
axyridis (Pallas) -t S 5 H. Coccinella septempunctata
Linnaeus. KK £ Syrphus corollae (Fabricius) .
ML IR Episyrphus balteatus De Geer. 4l
£ lgf i Episyrphus balteatus (Fabricius). % 5
# Aphidius gifuensis Ashmead . 73 (R % EFlh ),
Vot I [ 25 PsF ) %) R VT 95 T 8 A2 T R R b e
AT BEMARA RTINS 22 AL A
Iy 0.526, AH IR REFISEECA 10 T, 05 57
EEuh . EABUR . KOREWFE, Ba g
U135 £ I Syrphus nitens Zetterstedt . SR 5 B

B rpi Platycheirus albimanus ( Fabricius) . E
BE 4% Didea fasciata Macquart., 21 i £ 1%
B KRS O | AR, UAPTR RO IS 22
AEIA R R B I A A T W AR 4k 22l 4
55 2R R A DL R £ A 2 0.810, 16
[N =R I PN E S i i F R X =T I EIPS
R A 16 B, 43 S K B Wk Araneus
ventricosus (Koch) k% #L1% Clubiona japonicola
Bosenberg et Strand . 4%k Pardosa laura
Karsch OB B W Wk Tetragnatha
maxillosa (Thorell) . /\ B Bk I %k Theridion
octomaculatum Bosenberg et Strand . £ H 74 JR1 itk
Ummeliata insecticeps Bosenberg et Strand, — %
B Gk Misumenops tricuspidatus (Tabricius), -+
B S 0h | R B Paederus fuscipes
Curtis, ROKEWFME . MIH B fIE . PRIE g
AT O | AR BTN | AT

3 itig

5 T2 25 R 6 M SR e 26 A 55 O
L Herb A SR (O 22 1 2 7 R e TR
R 0 s 4 P R A7 A A1 2 FH R
T, % 22 1 s 5 B S RO
REHATF LR | ME 6 26 AR,
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XTEBREAESHRENRAZL, HEAF
(1994 ) XoF LU 2R b IX. 22 W6 K H R B AR A8 A 7 i
5%, SRR FITKAL (1999 ) REHTHEEA IR . AL
b ZE 22 I R A A AT TR, e V0I5
T DX 22 RO IR RGP F 98 LT A .
P i, 22 Bl H ( Coccinellidae ) . H 1%
( Chrysopidae ) FlI/NE#E Orius similis Zheng 55
RE L ) AR R TR (B2, 2014)
AP | RS NIEIE 23 A TR
P IAR I AR AL B ( EFRAXIELE, 1991)
PRI LM AR 47 - 22 T A 45 5 R RO R o) 4 ol e 3
RJGHIKFE . MRS EY T A G R L, BR
FHI7 %5 (2016 ) 5T & B A Ak A F SeUpE S
& JR R Sk 5 15 22 iof 2 A e R e 4 R T
o RIS (2018 ) KB IR % D) REMERI Y AE
b B A e AT R R AT BT, IR/
ZWORIG KBRS, ™ ®4E (2011) B9
I /INFE T T Bl e A B 5 P DA /N AR A K
HTHACIR T B 2= A ) ok S €0 B0 P (A B b,
FE/NFZWOGR 5 o BRI d r , s il HEAE
Yy R ARAERR L ARBESE R GEHXT /N A IR R T
). PR AR | RES A R U SR I AT
PRI, S IE o T VT S5 v M X R R R 2 %
TR K A 348 R o B AR R TR 8 IR o ) P 8 £
WS FEA o (5 FH A% R 2 %) 22 B R RO R
T, LIV X 22 R FH 2R BRI A
W, MEAATR . SRRSO . E R . R
SRR, R (2018 ) I E K M I e
Xof e ¥ W P R R, b R T = S A S A T
(R T 45, 1998 ) | E R AT S (K
fERRSE, 2001 ) 258 RO UM =y, niambk L it
A R 5 2 3 A R 1 R AR I A (R R
2018) . Ei (BRELW, 2008 ) | frifdg ( 41
A, 2013 ) AR VR, HErE TR P

JEREWRE S IR E AT R RRE . et
FAT, HATHFFE A 18 FElh (25 4>y
B Ot A, JLFH LR R T B (T
FfnsktLAz, 2011) , X S5RATPFR LR 2.
PUR D iy kA, YR E] 10 °CLLE, B
AT E (EMA4%, 2013) , WA
2018 AFERIn L X A2 F - B B0 S e T g )

W TS, SO HEEG LT 3 A
23 H, S EIATi o E o g R - R B,
S0 0 ()55 — A~ R S I LT 4 20 HZE
A, EREBUREE AR SR LT S A S HAE
Ao B R BUR S S U & A T g A A
[E], JEfal 22 HE R AR E T

o A M A R I X 3 DA A, A
T (BRI, 2O ZRAEE) , HAR
A . AR, 7EFRIE 2 RE b X ()R
FHE 2 IS A 3R (4 B g Fn i of g,
2009 ) , FEVTH AL X A7 F 2 —Fh & AR )4
I RELEEIE, 4 A 11 H H I & S
W, 5 A 8 HEMJEA & PR a] H B R
R, BOERMER TR B L PR AR S
TES S s Y HETE R A SRR 3 07,
T 2R AL I DL fe s, SR T 2 T R )
FEYH T

BWREE G EMRAG NAERKER, EHR
JEH 10-20 °C, A FITAAE, Akl
(BZE A FIbR AR, 1988 ) o & RARIRAT L) B8,
TR SR A, 3 A A4 IRE TG Dl
ST A B RS KT LATT IR T L DX (1)
IEF AL 4-5 A5 1 ARRTTE R 25-30 d,
Hrbopie 2-3 d, 4 HOFIEE4S 10 d 2247, 2018 4F
B3 b DX A T W i 2 — D L R0 AE 4 10
HZeA, Ja TR R R T i, £ i R4S 2
gD, DR e e oy 27 R E B R,
W E VT ORI T M X 2 11T 1 4R &4 2 A8 A4, 2018
AE YT IR T s X B I e Fp 2 AT R G A, &
B KO B b | A I | A I
FRNE TE i b | B AT e R 2 e B T 6
Fofr, R A A BS R DA RO B W i R PR Ay i e
e o F Mo R 1) R4 RN B 4 ) 22 HH A e 325
HERENESL,
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