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Effect of maintaining surrounding habitat near apple orchards on
Osmia excavata (Hymenoptera: Megachilidae)

k%

YAN Zhuo'”~ WANG Li-Na"? MEN Xing-Yuan® XIAO Yun-Li* GE Feng' OUYANG Fang'™™"
(1. State Key Laboratory of Integrated Management of Pest Insects and Rodents, Institute of Zoology, Chinese Academy of Sciences,
Beijing 100101, China; 2. Department of Plant Protection, Shandong Agricultural University, Taian 271018, China;

3. Institute of Plant Protection, Shandong Academy of Agricultural Sciences, Jinan 250100, China;

4. Shandong Plant Protection Station, Jinan 250100, China; 5. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract [Objectives] To investigate the effect of maintaining sutiable habitat around apple orchards on populations of
Osmia excavata, an important pollinator of apple trees in northern China. [Methods] We compared O. excavata abundance at
eighteen sites in four habitats types (core and edge of apple orchards, and core and edge of surrounding habitat). Plastic nests,
reed nests and stickytraps were used to monitor numbers of O. excavata and those of its natural enemy Sapyga coma
[Results] The stickytrap survey results indicate that the population of O. excavata was higher in the surrounding habitat
(65%=17%) than in apple orchards (35%=12%). More nests were found in reed nest tubes placed in surrounding habitat
(69%=+26%) than in apple orchards (31%+9%) but there was no significant difference in the number of nests found in plastic
nest tubes in apple orchards (48%=13%) and those in the surrounding habitat (52%=13%). The habitat around apple orchards
can provide stable foraging and nesting sites for O. excavata released in orchards. [Conclusion] O. excavata populations are
affected by the habitat around apple orchards. Wild habitat around apple orchards provides pollinator insects such as O.

excavata with habitat space and food resources. Consideration should therefore be given to protecting and planting more
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flowering plants around apple orchards to provide more suitable habitat and supplementary food sources for O. excavata.

Key words Osmia excavata Alfken, wild habitat, apple orchard landscape, food resource, population
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Table 1 Wild flowering plants in the surrounding habitat during the experiment

RAERSE (H.H )

e T4 Sampling time e8]

Chinese name Scientific name (month. day) Flower phase/Flower and fruit phase
JEEMmAT R Lepidium virginicum 4 A6 4-5 A Flower phase: Apr. to May
suik Daphne genkwa Sieb. 4 1E4] 3-5 H Flower phase: Mar. to May

FTHiAH %240 Veronica persica Poir. 4 1E11 3-5 A Flower phase: Mar. to May
FAY Pyrus betulifolia Bunge 4.16 4 H Apr.
AL Lamium amplexicaule L. 4.16 13 3-5 A Flower phase: Mar. to May
i F NEES Gueldenstaedtia verna 4.16 16 5 H Flower phase: May
T[N b 3 Trigonotis amblyosepala 4.18 A&, 8K Early spring,long flower phase
KAEEFWIE  Vicia megalotropis Ledeb. 4.18 5-7 7 May to July
ey Draban morosa 4.18 1631 3-4 H - fi] Flower phase: Mar. to early Apr.
AR Cerasus japonica Lois 4.24 14 5 A Flower phase: May
A Scorzonera albicaulis Bunge - 163 4-5 A Flower phase: Apr. to May
L3 Cirsium setosum 5.7 e 5-9 A Flower and fruit phase: May to Sep.
eSS Elaeagnus umbellate Thunb 5.8 163 4-5 H Flower phase: Apr. to May
oy A1 Rosa multiflora Thunb. 5.8 —
IR ZEE 3% Potentilla supina L. 5.8 AE4] 3-10 H Flower and fruit phase: Mar. to Oct.
A7 Rosa chinensis Jacq. 5.14 —
LSg Rosa multiflora Thunb. 5.14 163 5-6 A Flower phase: May to June
wHE Silene aprica Turcz. 5.14 —

HH 48 Lithospermum arvense 5.14 AER 4-8 H Flower and fruit phase: Apr. to Aug.
AR G2 Centaurea cyanus 'blue’ 6 AE 1 2-8 J] Flower and Fruit phase: Feb. to Aug.
A B Hemistepta lyrata Bunge. 6 £ 3-8 H Flower and fruit phase: Mar. to Aug.
FLE Cirsium setosum Willd. 6 £ 5-9 H Flower and fruit phase: May to Sep.
TH Coriandrum sativum L. 6 AL 4-11 H Flower and fruit phase: Apr. to Nov.
WEEY Echium vulgare 6 1644 6-9 H Flower phase: June to Sep.
V3 Lagerstroemia indica L. 6 6-8 J1 June to Aug.
P840 2 Coreopsis tinctoria Nutt. 6.29 1EH] 5-9 H Flower phase: May to Sep.
TR Ixeris chinensis 7 168 1-10 A Flower and fruit phase: Jan. to Oct.
ST Amorpha fruticosa Linn. 7 AEHIH 5-10 A Flower and fruit phase: May to Oct.
S nalh Phytolacca Americana L. 7 FE4 5-8 J1 Flower phase: May to Aug.
—A 3% Erigeron annuus Pers. 7 1611 6-8 /1 Flower phase: June to Aug.
13 Polygonum orientale Linn. 7 1 7-9 A Flower phase: July to Sep.
HH% Zinnia elegans Jacq. 8 1EH] 6-9 H Flower phase: June to Sep.
1755 Tagetes erecta L. 8.1 1631 7-9 H Flower phase: July to Sep.
AT Dianthus chinensis L. 8.2 1£3] 5-6 H Flower phase: May to Jun.
A Platycodon grandiflorus 8.2 1631 7-9 H Flower phase: July to Sep.
AHE Hibiscus syriacus Linn. 8.2 164 7-10 H Flower phase: July to Oct.
2R Althaea rosea Cavan. 8.2 1641 6-8 /1 Flower phase: June to Aug.
R Geranium sibiricum L. 8.11 1E4 6-7 H Flower phase: June to Jul.
E| Allium tuberosum 8.30 AERW] 7-9 A Flower and fruit phase: July to Sep.
Bk Cosmos bipinnata Cav. 8.30 1631 6-8 H Flower phase: June to Aug.
KA k1E Gypsophila oldhamiana Migq. 8.30 1631 6-9 H Flower phase: June to Sep.
i3 B L Commelina communis 9 —
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Fig. 1 Population dynamic of Osmia excavata and
Sapyga coma inside and outside the apple orchard
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A. Population dynamic of Osmia excavata and Sapyga
coma; B. Sex ratio of Osmia excavata.
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Fig. 2 Population dynamic of Osmia excavata
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A. Indicates central area in apple orchard; B. Indicates edge

area in apple orchard; C. Indicates edge area in surrounding
habitat; D. Indicates edge area in surrounding habitat.

0_ A
4/19 4/2

(=]
=
N

23 FRERBMEEREFHIFNE

KR 12 iE#, s A 17 HZJE 5K
P, FUKEET 6 IE A S8 . S — kA
frrh, XL C FHEEREST AL B PIXIL

(F=3.102, P=0.064 ). JAthr 8425 RALETE
2R (B 6 iR BdE Rifdeok, ATl
B, X B A (mean=17%, Closy,=
6%-28% ). B (mean=19%, Closy,=19%-28% ). C

( mean=41%, Clys0,=27%-55% ). D( mean=23%,
Closo;=15%-31% ), H&AARIK - Ay S el Hh A= 5% X 35k

(C. D) (mean=65%, Closy,=48%-82% ) T
FRE AR X (AL B) (mean=35%, Closy,=
23%-47%); Hil% Xk (B, C) (mean=61%,
Clos;=44%-78% ) F i F L X3k (A, D)

( mean=39%, Clos,=27%-51% ), Hir, C. D
XIIEA O, FPRERCE R (K 3).

24 FRRXEMEZEFENFFEELE

PR USCGR T 4 S DR AG  =5 S, SEAR
P AL X AL SEREER N ZX B, Kbk
BRI ZIX C FAERESMESE L X D, S 7R
TG EE . 5 A 16 HISE—iaE R
P, FESE R AMEE X C . D KRR RTIR T,
X D # PR E R R AT T HA 3 X
(F=4.295, P=0.024) ( mean=59%, Closy,=41%-
77% ), £ X IECR B A( mean=15%, Closy,=
10%-20% ). B (mean=14%, Closo;= 7%-21% ).
C(mean=12%, Clys,,=2%-22% ). D ( mean=59%,
Closy,=41%-77% ). 10 A 19 H 5 kA K B
PR A SRR | T S A R AU AR
HEXMErEEE, R ESE (C, D)
( mean=69%, Closy;=43%-95% ) 581 5%
mm T REAR (A, B) (mean= 31%,
Clos0,=22%-40% ), F1.0> X 48 ( A . D X mean= 74%,
Closy,=50%-98% ) S4B 4l = T 2k X I,
(B. C)(mean=26%, Closo,=15%-37% ) ([l 4 ),

25 AERRXEERRENMEEEFTRFBR

E—25 R 4 A RIS AR L XA
SER AR N2 X B RSN X C R
Pel A S HC X D (R SRR SEAE PN U1 B e oy 57
HLEFOR S U s BESE RIS OL (B 5), S —
Wi (5 A 16 H) MR LEEES, Hf
o DRI~ 1 B SR 3 B8ORS v Tl 4 IX e 5
WA (6 H 29 H) MEdE s, Xk D ¥
T AR 5538 FE 8 T X O F=2.288,P=0.131 ).
BECUORAE (8 H 2 H) Mt E/R, XIB AW
PR EEHREES T B, D WA X
(F=3.553, P=0.048 ). #PkiE4 (10 J 19
H) &K, MEHREENC LNSRESERE, 256
KA, KX G A (mean=27%, Closy,=
21%-33% ). B ( mean=15%, Clgs,,=9%-21% ). C

( mean=12%, Closy,=4%- 20% ). D ( mean=27%,
Clos50,=22%-32% )o H.0> X3 ( A . D X mean=67%,



554

- 1012 - o B 31244 Chinese Journal of Applied Entomology
A
504 a 5012 s01 €
~E 401 ~ 2 40+ ~ 5 40-
2530 X< 30+ X3 301
g‘ézo- ab §'§ 20 a 4 EE 201 .
olg- - ! & 101 aha olg— e
Em— — 0——:F i T T T {—
A B C D A B C D A B C D
X 15, Area . X35, Area XI5, Area
50{P 50 s0{F
2 3% =
~ B e N \ 7304
X530 X 530 X g0
wE 20, = 2 201 . i £20{ 2
3 104 [ & & S 10 1 2 ia i f & 510 T s
0‘— 1 —_:F_*_*_ 0' T 0 T ﬁ T ra
A B C D A B C D A B C D
[X 18, Area X1 Area X1 Area
G H
801 a 60 a 601 a
~ T 601 ~ 350" ~3 501
X = a XK=40 a '(:40' a
%gm_ a 2 I Egso- &E 30+
| g =& 20 - | § 20+
S 20 ]
320 I 510 #3101
077 T 0 I 0 1
A B C D AB CD AD BC
XI5, Area X35 Area X Area

3 ARRXEBMEZEMHFNE

Fig. 3 The population difference of Osmia excavata in different area
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A-F. The population of Osmia excavata in different area through the first six surveys;

G. The total result of the first six surveys; H. Different survey results in apple orchard habitat and wild farmland habitat;

1. Different survey results in central area and edge area.
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F. Different survey results in central area and edge area.
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