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Effect of habitat type on pollinator diversity

WANG Yi'"™" HU Xue-Feng® SONG Huai-Lei' ZHOU Qing-Song’
WU Qing-Tao> KONG Wei-Na® ZHU Chao-Dong® LI Jie!™
(1. College of Horticulture, Shanxi Agricultural University, Taigu 030801, China; 2. Institute of Zoology, Chinese Academy of
Sciences, Beijing 100101, China; 3. College of Plant Protection, Shanxi Agricultural University, Taigu 030801, China)

Abstract [Objectives] To measure the diversity of pollinators in different habitat types. [Methods] Pollinator diversity
was measured in a typical forest habitat (Zhongtiao mountains, Qinshui county) and a montane orchard (pear orchard, Xi
county) with Malaise traps. [Results] A total of 7 090 pollinators were trapped in the forest habitat and 8 817 in the pear
orchard habitat. Although more individual pollinators were trapped in the pear orchard than in the forest habitat, the latter had
twice as many species. The similarity coefficient was 0.362 2, which indicates moderate unlikeness. The Formicieae and
Cecidomyiidae were the dominant families in both habitats, but there were some habitat-specific dominant and common
groups. The Diversity, Evenness and Richness indices of the forest habitat were significantly higher than those of the pear
orchard, but the Dominant concentration and Dominance index were significantly lower. [Conclusion] More species of
pollinators were found in a forest habitat than in a pear orchard, and the forest pollinator community was more complex and
uniform than that of the pear orchard where species were more concentrated. Increasing the diversity of vegetation in
agricultural habitats could increase pollinator diversity and thereby promote more sustainable agriculture.

Key words habitat; biodiversity; pollinator insects; forest habitat; orchard habitat
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BORR 63.97%. 8L, WAL BIERL B AR R R R R Solg
WAL HEHRE IR BRI A B AEHORE L FRIERPAIEIT R 2 R RS Y
LA IRGERE PR AU LA R (R 2),

R 1 2HMEREBTERKE RBEAER
Tablel Composition of pollinatorsin two habitat types

AR H B BB (%) WREC IRl (%) AMEREC MERLET (%)
Diff.erent Orders Family Family Species Spe.cies Individual Indiv.idual
habitats numbers proportion (%) numbers proportion (%) numbers proportion (%)
MRIX 38 I Lepidoptera 12 27.91 41 23.03 720 10.16
Forester 5538 H Hymenoptera 7 16.28 19 10.67 1241 17.50
XU# H Diptera 10 23.26 55 30.90 4 064 57.32
#43 H Coleoptera 8 18.60 43 24.16 937 13.22
3 H Hemiptera 6 13.95 20 11.24 128 1.81
A1 Total 43 100.00 178 100.00 7090 100.00
L b A el i3 | Lepidoptera 10 31.25 23 25.84 1599 18.14
Pear orchard  pts H Hymenoptera 6 18.75 13 14.61 2070 23.48
XU# H Diptera 10 31.25 25 28.09 3768 42.74
#43 H Coleoptera 3 9.38 22 24.72 1293 14.66
3 H Hemiptera 3 9.38 6 6.74 87 0.99
A Total 32 100.00 89 100.00 8817 100.00

K2 2MERXBTEEHNERLFNHERE

Table2 Community characteristic of pollinatorsin two habitat types

A A 355 Different H 2! N *HXUL%E. (%) et
habitats Orders Families Individuals abuﬁgiltcl:‘ée(% ) Dominance
FIX Forester 3% H Lepidoptera P} Tortricidae 435 6.14 ++
IR IEF} Sesiidae 82 1.16 .
AR MERL Satyridae 52 0.73 n
ST iRl Arctiidae 49 0.69 +
3P4kl Pterophoridae 39 0.55 i
RUFl Geometridae 23 0.32 T
Rl Nymphalidae 17 0.24 +
KBl Sphingidae 8 0.11 +
IR} Danaidae 6 0.08 +
FIEL Psychidae 6 0.08 n
IR} Papilionidae 1 0.01 n
i ih i A}l Lasiocampidae 2 0.03 i
f54# H Hymenoptera  #{#} Formicieae 947 13.36 -+
ZEWER) Cephidae 214 3.02 ++

H IR} Apidae 63 0.89 +
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#E3k 2 (Table 2 continued)

A A 352 Different H 3l N *HXHL%E. (%) ot
habitats Orders Families Individuals abuﬁzgiltcl:‘ée(% ) Dominance
¥ P} Chrysididae 9 0.13 +
AEYERL Bombidae 4 0.06 n
i1 F} Tenthredinidae 2 0.03 +
FAM-#F} Diprionidae 2 0.03 +
W8 H Diptera PR} Cecidomyiidae 1341 18.91 +
IR} Muscidae 665 9.38 ++
SEMEF} Tephritidae 427 6.02 ++
B IFIEAL Syrphidae 379 5.35 o
#1-F} Tabanidae 366 5.16 ++
KA Tipulidae 335 4.72 -
8} Sarcophagidae 260 3.67 ++
¥} Calliphoridae 139 1.96 ++
TR Asilidae 124 1.75 ++
MR} Anthomyiidae 28 0.39 +
#§3# H Coleoptera H &l Chrysomelidae 604 8.52 ++
P AL Coccinellidae 183 2.58 ++
AE5 %} Cantharidae 98 1.38 ++
4kl Scarabaeidae 23 0.32 +
HIE Al Elateridae 18 0.25 +
K4-F} Cerambycidae 8 0.11 +
T4 f#} Rutelinae 2 0.03 +
K 4B} Oedemeridae 1 0.01 +
248 H Hemiptera 2R} Coreidae 57 0.80 +
KIEBL Lygaeidae 22 0.31 +
T %8l Reduviidae 21 0.30 +
%%} Pentatomidae 18 0.25 +
SEF} Urostylidae 3 0.04 +
4% %} Plataspidae 7 0.10 +
L3 AL el 38 | Lepidoptera MR} Tortricidae 981 11.13 +
Pear Orchard P A} Pterophoridae 381 4.32 ++
IR 1R} Satyridae 93 1.05 ++
R} Pieridae 51 0.58 +
JTIREl Arctiidae 12 0.41 +
Kkl Sphingidae 6 0.20 +

IR} Nymphalidae 5 0.17 +
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#E3k 2 (Table 2 continued)
A A 855 Different H 2! N *HXHL%EA (%) ot
habitats Orders Families Individuals abuﬁgla;f::\ée(% ) Dominance
E AL Sesiidae 5 0.17 +
IR} Danaidae 2 0.07 n
()?jfrj:rtridae ! 0.03 -
JiE3# H Hymenoptera IRl Formicieae 1926 21.84 -+
IR Apidae 87 0.99 +
F1%R} Chrysididae 10 0.34 +
4%} Tenthredinidae 4 0.14 +
2518} Cephidae 4 0.14 +
e Rl Bombidae 1 0.03 +
¥# H Diptera FEICR} Cecidomyiidae 1773 20.11 +++
1A} Muscidae 744 8.44 r
B fiERl Syrphidae 489 5.55 ++
SRl Tephritiade 222 2.52 ++
JiRiEE} Sarcophagidae 198 2.25 ++
1 iR} Bombyliidae 126 1.43 ++
B HUFR Asilidae 38 1.29 T+
iR} Tabanidae 14 0.48 i
iRl Calliphoridae 10 0.34 n
KECF} Tipulidae 10 0.34 n
#§3## H Coleoptera H &l Chrysomelidae 960 10.89 +++
IIH B} Coccinellidae 174 1.97 r
AE7EF} Cantharidae 159 1.80 r
>3 H Hemiptera %%} Pentatomidae 66 0.75 +
J& ¥ F} Scutelleridae 1 0.03 n
K 5F} Lygaeidae 6 0.20 +

IR IRAERE; R WA IR
+++ indicates dominant group; ++ indicates common group; + indicates rare group.

2.2 2 FhASEHE RSB CHE

2 P B AL Ay B HURE VS AR B 2R B

#=3 2M%E

BRBFEEHEHEEELE
Table3 Community similarity of pollinators

in two habitat types

0.362 2, RIAHFEERNFALL, BB 2 FpESEFEAL

oy B VR 4D A RO B RO (323 ).

2 P A= B 2R AL A B HORE TS 1) 2 R FE K
(t=5.445, df=10, P<0.05) (& 1. A). ¥5)JEFELE

¥ (t=6.345, df=10, P<0.05) (K 1: B) fiIf &

A3 HRIX L AL el
Habitat types Forester Pear orchard
PRI 1 0.362 2
Forester
L AL el

Pear orchard
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BEFE R (1=3.423, df=10, P=0.007 ) (& 1: C)
ZES WA YR A B> 1 AL el A 85 o,
R DX A 358 1L 1 Y el A BT 22 B P 8 K000 il oA
3.65 F12.97; Y5 EEHEET 0 0.81 Fi1 0.70;
Fo 5 R RO X A= 85500 51 13.50 1 9.54, 2 Fil
A BE 2R AU A% A B OB U 1 0 A v e K

457 1.0

(t=-4.532, df=7.79, P=0.002) (Kl 1. D) A
T B FR B (t= - 4.255, df=9.511, P=0.002 )( &l
1: E) 2583, ¥Rl R A R>RIX AR
Bio b, b RS Bel AR SRR IX AR B R AR A4
HPE R £S5 R 0.11 F1 0.04 5 L35 57 51
4 0.27 1 0.14,

18+
aof B« 16C
L350 ﬁsm — 14}
v3 0l s S19|
£33 EEof BE
3220} g 2 gl
@ I o g04 AE I
ﬁgu 5 H%6
%5(1).2- @02t = 4
0 1 1 0 1 1 0 1 1
FRIX LAY M Ly Hu AL el PRIX LAY
Forester Pear orchard Forester Pear orchard Forester Pear orchard
H:1% Habitat types H: 3% Habitat types H:35% Habitat types
5 0.16 D 0.35¢ E
2 0.14 x 0.30
i £0.12 #2025
3 20.10 %8 020 *
£ 30.08 . M%m
2 E0.04 go10
-~ 0.05
A 0.02 1 1 1 1
Ok AL 0 i MTEL
Forester Pear orchard Forester Pear orchard
3% Habitat types H: 3% Habitat types

B 1 2MAREZREHERBEEE
Fig.1 Community diversity of pollinatorsin two habitat types
A ZREIEEG B, OISR EG C FREIREG D, R PR G B IR ESR R
*FRRARIX G L AL el (B A 7E B 22 5 (P <0.05, JHAFEA t-4G 50 ),

A. Diversity index; B. Evenness index; C. Richness index; D. Dominant concentration; E. Dominance index.
* indicates significant differences between forester and pear orchard (P < 0.05, Independent samples t-test).

3 itig

i B el A 85 A9 32 B4 by B AR R R
TS, R R B B D A X A 35 1Y
38% , Hor AL by B R R SR BRI A B Y
50%. 2 FHAESERRIML R R B HCRZ AR,
BB AR AEL o BRIX AR 55 32 2O [ H
KCHH , PRI WORIRBLSR 5 AL e 2
et )L SASIND S IS ING S RIIL b NS I
PIEHE N WIRE | IR} AR R

MRIX A58 F2 A p) B R ARV ) 2 RE RS 2L
Hag ) JEE R RORN B 4 B 2 v T Ll e A el 2

B, UlBAECT AN TR A LA bl 2 B
MRIX AT by B i A BN SR %, WIS H
YRS N EIS], MR ZARIE R N, ATIESS
RYARFAF (2020) HGEFTSCHF o LA bl A 83
BN B HURE I RO DL S R PR R O L 4
B = TARIXAESE, SEBTAHE T A8 T
ANEIARDK A8, L A Bl AR 5 v A B U
N v S R TR
MIXAESHRA NN T . RSB E IR
MB35 )2 T AR 8 2 A )34 2 25
MO R IR ER AL T 2R IR ST 5
2020 ). HE Y AEEE g A [F) 3] 0 A oy R pi AL



+ 1266 -

o B 3244 Chinese Journal of Applied Entomology 59 &

TR E IR TEXFPIREE T ALK B LA il
FKRBEEAR N F &, B E], AR T Y
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A H AR ARSI, JOTk AL by R R A 1S
SE MG B ( F 22005, 2018 ), WEMRLAELLL
PR FEOAEE R —, WLE D, TR R 2510 K
FUBLA T, X% by B A e A 38 AR 28 7 1 1 B
U I g VA Ok /B B G0 T = R B N LA A K
BB e K, R ATEVEWIAE A 8UE Ky 2
T A= B v DSBS B 200, 7T A2
P B AL AR 5 T LM, B T ARARSSHE T, AR
RFEE  BEACE R B R T A
RIEFE L ( EFHFIE, 2006), “HFETH” &
YRR, A 1) T PR BB AE R R W Fh 2
P A A TP R AR K B EAE R

SRGYIRIAEALE ; SR TR T, DEEES T
SRR S TEREE TS A S 2L (Connell,
1979 ). WURFZAERE S5 . AR, E—Fh
ZeEbER AL R 2 R e | U
Mo MR RN A e, I, (il
Bl A 5 LUK X AR B A A B8 2 A PR A
7 MR A% 93 L R A £ P R SR ORI O 15 e
S PEREE M, IR e AL
W (ESEMPAE, 2017 ),

i FAO BB G by B A BEAER, AR
HEAT A e Jr T it SR B 22 1 1k ok R
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Z R OGRS A A, H [R5 B oR 1]
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