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Abstract [Aim] To assess and compare the surface insect diversity of different kinds of golf course turf in Beijing.
[Methods] We conducted a systematic surface trap survey of the insect community of golf course turf in Beijing Qinghe Bay.
We analyzed and compared differences in surface insect community diversity indices, seasonal dynamics, and Jaccard
similarity coefficients, among four turf types: Rough, green, tee and fairway. [Results] A total of 1 648 insects were captured,
which belonged to 5 orders, 42 families and 93 species. The Margalef richness index of the surface insect community in the
rough (2.15) was significantly higher than that in the tee (1.70), the green (1.67), or the fairway (1.49) (P<0.000 1). Its
Shannon-Wiener diversity index (1.50) was also significantly higher than that of the green (1.19), the tee (1.06), or the fairway
(0.99) (P<0.01). There was, however, no significant difference (P>0.05) in the evenness index and dominant concentration
index of surface insect communities in the four turf types. Insect diversity indices of the different turf types basically

underwent the same seasonal changes. The Jaccard similarity coefficients of the insect communities in the different turf types
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ranged from 0.42 to 0.66. [Conclusion] The Coleoptera are the dominant insect groups in golf course turf. Among the four

types of golf course turf, the diversity and richness indices of the rough were significantly higher than those of the other three

turf types. There were differences in insect species among the different turf types and the rough had the greatest abundance of

surface insects. This research provides a valuable reference for monitoring and assessing insect diversity in urban, artificial,

grassland ecosystems.

Key words golf course turf; different functional areas; insect diversity; seasonal dynamics; rough
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Pest control record of Westgate Driving range golf cour se
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Concentration (g/m?)
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Prevention method

2023-04-10 itk bk 1midacloprid M Root irrigation 0.05
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B L H A, FEEkIETIREIX, Hh4Ef B
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Table2 Composition of surface insect communities on golf cour se lawns
and statistics of the number of each order

# Family fil Species A& Individual

H Order Bkt dilt (%) Bk A (%) Bkt dH (%)
Number Proportion (%) Number  Proportion (%) Number Proportion (%)
W H Hemiptera 6 14.29 7 7.45 78 473
H{MH Dermaptera 1 2.38 1 1.06 1 0.06
[ H Hymenoptera 7 16.67 10 10.64 164 9.95
#5# H Coleoptera 14 33.33 55 58.51 1305 79.19
XG#H Diptera 14 33.33 21 22.34 100 6.07
B Total 42 93 - 1648
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22 BRIEGEFARIHEEX R E RS
EERE

e X R R VR ) Margalef £ & 1R
HUR1 Shannon-Wiener ZHEVEFEE5 510 2.15 F1
150, HEEE e THAM 3 FUEEX (P <

0.0001), &¥kA Margaef & EFHECH 1.70,
HA A 1.67, BKiE K 1.49; Shannon-Wiener £
FEMEFRECRIG Y 119, K¥KG M 1.06. BRIE N
0.99., {H 4 NIIREX K Pielou #475] B 45 K Al
Simpon fL#E PR EU E R ¥ 25 (P> 0.05)
(El1).
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Bl SRRHKFETMRERBESHEESN
Fig. 1 Diversity analysis of surface insect community in golf course turf

B AR FNG FhEFRR 2255 3% (P<0.05, Tukey K4 ).
Different lowercase letters in the figure indicate significant difference (P<0.05, Tukey test).

23 BRIKGEFARIHEEX MR EREHE
SRMETL NS

MNaAZE10H, mEX, RIE LERA &
BRIE A TIRE DX 3% B U Margalef £ 5 4
544 . Shannon-Wiener ZAEVEFE Bk sh 7 B K
ST RS RTHES (K 2: A, B), M
X BTk T A A RER A, I Margalef 45
J& . Shannon-Wiener Z A5 450 T HAth 3 4~T))
AEIX o AS[F Tk X B b 26 B AUV 28 B
Shannon-Wiener ZHEMHEFEEUTE 7 A 541K, )
A5 ey ek v Y R AR R HR R Pt FH A O, AR A
Oy g AR N, 8 Ay, Wi/RRBRIZHIEE
Hi 2 B HUBEYE 2 REPEHR B R 1 /N B TRT T
Hirr, BRIBIXIEMY Shannon-Wiener £ kEPEFS %k
IRF|EE; 9 HoRA 10 A%, m/RKRBRIHET

3R B BB IS AR MR B BV S B A X
AT AR SN T A B A R R A G

4 DMIEEX Y Pielou 4] B 485 7E
0.40-1.00 Z [i], ZEfb R KIk—5, H5RIE | &k
BR G FNERGE A H, o XA B AR
Pielou ¥5) B 48 ¥ AE A 6 7 0y 6] 19 38 Bl 4
0.45-0.90 Z[f], Weahi@BE AT /N (& 2: C).
6 HIK, Feud iR EBRIE o bE 3 B BB E b
PEAKEH, ML DI RE X B 3% B AR 1Y
Pielou 5 BEFRELFEAR; 8 Hrph), ALHRHER
W 5 kK G R R AR T RO PR RS
Bl U RR A g DX R OB TP ] AR
P SEL L DIRE X R R B R Y Pielou
o) BE PR B A o o B X O B R B ORI A
A h R R IE FIE 0.50-1.00 2 A € 2:D ),
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Fig. 2 Diversity seasonal dynamic analysis of surface insect community in golf course turf
A. Margalef & EI55ET b 5h 74 ; B. Shannon-Wiener ZFEHEFE A ZE N 8L 04
C. Pielou #5) FEEHE 8T ha; D. RFE PR FE B,

A. The Margalef richness index seasonal dynamics; B. The Shannon-Wiener diversity index seasona dynamics;
C. The Pielou evenness index seasonal dynamics; D. The dominant concerntration index seasonal dynamics.

1E 4 N IREX RS R o A 7 AR,
TR BB E ORI (], XD REIX PR AR
B AU i LS rp AR 0 0.

24 BRIRXEZARMGERMEERRBFEN
Jaccard ¥l &

AFPyfig X Hh 3R B HUHE Y5 19 Jaccard AH AP
FE/NT 0.70, FWILDIREIX Z ] Hi 3 B i
FRRAFAE 22 5% Horp SRS Bk b 36 B UV
i) Jaccard AHALE RER/N, Uh 0.42; &
X FIBKIE b 3% B BEVE 1Y Jaccard AH U &
Bk, H 0.66, MR E AR 56 Ff
(F£4),

R4 BIRIRBKIZEIT 4TIIGRRREREEEN

Jaccard tENE REF I BEFHREE

Table4 Jaccard similarity coefficient and number of
shared surface insect species acr oss four

functional areasin golf course

REIX R R RIRE BRE
Functional area Rough  Green Tee Fairway
HE X Rough - 0.55 0.60 0.66
RI& Green 48 - 0.43 0.42
BB Tee 49 3?2 - 0.47
FRIE Fairway 56 34 36 -
8 = AR 2R Jaccard AHIME R AL, IE = MBI R
[F) Fh e .

The inverted triangle data represent the Jaccard similarity
coefficient, and the positive triangle data represent the
number of same types.
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3 Tt LN o TS 2 1 O S I =183 A el B D 3 R

L H R 90 2 A ) 22 R M AR 4 11 S il
TAEFEZ B, B R O 45 R 4 ) B A
HERRGIIRE . A SRR TR 22
Tt LA TR S AR AR AR L T T R R R
BRI FOREH R R 93 F1, SRIEF 5 H 42
BE, EZONESE . OSGE H AR EH R, Hp
T30 H B R AR e £ XS Al R
B R 2R T A5 AR L ( BRERSE, 2021;
Al 1 4, 2022 ).,

B HUREVR ZREERAE o AT A5 R s, S5 2R

RIR G FBRIE SRR P I RE A L, S XY
M B IR AR PR R B R A
BORL), Bris e M s HH Margalef £
BEA R o WFSE R, ARLRE R B A= R
g [R5 B B IR AR PR R R 2 — (B
TR155E, 2024 ), MR IXH T RO R, BHRS
() 24 B AEDRT R, L =2 8 Pl ) 0 - S
FAE AT Sy B BRI R B W IR S B A
B4 (Kordés et al.,, 2012; Streitberger and
Fartmann, 2016 ), ttt4h, HARZhH AT A B0 50
SRR B Z R4 (Joern, 2005; O'Neill
et al., 2010; Spalinger et al., 2012), 5EE XA
b, K¥EKE . BREFRISSEX L, AZETE R
R BEAL R, — TR LN 1 X ST B IX (1) Hb
RE MK 2R

15 7R F BRI B EPAS [R) D) R X AE A [A] A5 (7]
(1 405 B VR A S A AT AN ] o B R A 2
BH AN, Bk 2S£ R AR
e 6 A ARG, AiRTtE, BR#sR, LW
BE L WORHER AR BCR IR T, TERER
7S APz, B BRSO INO AR R O TR VR
SERE R T IR (53848, 2012), A
(] B[R] AN [ 2 0 R Bl AP e 25 57, iX AT g
HARFESEBER R EY S 5 E NS EA
K (REK, 2017 ), MLAMm /R Rk 09 N R 8 BA
Jita AR it A 24 . VEE R G AR X B R 2 AT
SO o FERAE A B X (5 7R R B AR 25 4 1K,
oy, ik bR IgE K A AR AR SR U (IRET T,
2023), BANMYE, RefA R IE R, K

(R TE An A5 HY | ik 55 5 G2 e 28 R et el H
EolE AR (R, 2024 ), AR
Helicoverpa armigera . i 41 Mythimna separat %5,
HAE e Y 5R BE VT g sk — 2k R IR AU A
SN, G 45145 e g AR s e R R
A S A T FTEE LR 9 S C i 50, R 1 22
i AR AP BT IAROR o T U 2,
X B 2R RS L B S A % . R RE S R B
ZER R A EREEEN], MU ER, B
W S B — ek B ORI RS R I 24 B R
T, BahFEEERRR, BREAEN, dl
WA A ZG T 5 T AR T R R
AR, IEBEREEA A TR MO, (H I R T
A REME IR S BREE 5 A BB B e B 2D A
AR, e B R B A B Y kiR . E it
AR 254 | ORG HERE R AR B Y As 2, AT
DITE AR ER 7 D e 0 TR (e kB R 2 e, 4
PR A

Zi b, RSO R R RIR G FEFEA [ DI RE X 1Y
MR B OB IE AR I 25 SRR, K TIREIX 2
(i) 1 35 & M R AP AE 25 57, o R DX 0 Ml 3 B
T ZFEPEFRBOM £ BEFR AR 2 TRE | AR
HAEkiE, KRB s 2ttt e 35 H
i E (f R 5EEE (PR Bl
FARFSERE, AR /R R K B R P R
o, AR AR A AP R A S R G M H A 2
FEPESRBE S B FIBIE S8 AR T RMAE S R
Seny B R 22 e S LA 2 IR 55 ) g ] g J9 A
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