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COMPARATIVE STUDIES OF NESTING AND FORAGING
BEHAVIOUR AND POLLINATION ECOLOGY OF
OSMIA EXCAVATA ALFKEN AND 0. JACOTI
COCKERELL IN APPLE ORCHARDS
(Hymenoptera : Megachilidae)

Yang Longlong Xu Huanli ‘Wu Yanru
(Institute of Zoologys Academia Sinia. Beoung, 100080, Chime)

Abstract Continuously three-years’ investigation on nesting and foraging behaviour and polli-
nation ecology of two species of Chinese bees, Osmia excavata Alfken and Q. jacoti Cockerell
released in apple orchards showed that the two species could be successfully settled in the re-
leasing orchard, Mated females of these two species are able to use suitable tubes supplied by
man in nest shelters to construct cell partition with mud (O. excavata) or plant leaves (0. ja-
cot) , to provide cells with apple pollen and nectar, and to propagate during the flowering peri-

od of the apples. They visit predominantly apple flowers for cell provision and simultaneous
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provide effective pollination for the host. Other behavioral characters such as the diameter nest
tubes. foraging time and duration, wvisiting velocity. and position selection of flowers on
canopies are significantly different between the two species. Compared with O. jacoti, O. ex-
ravaia begins to work at a lower temperature and can visit more flowers each day. The activity
of O. jacoti can be easily affected by weather conditions. The dispersal by its prenesting fe-
males is greater than that of O. excavata. As a result, O. excavaza is more effective in apple

pollination and as a better pollinator than Q. jacot: in apple orchards.
Key words; Osmia, nesting, foraging behaviour, pollination ecology.

B Omia) BRENHFLERPHET THTIREEDEWHEELRZ . B
S0 FEMKM, HEBAEWFRH A Lt f 5% B (Osmia corni frons Radoszkowski) A {F
MR, FRIMBEBR VERNERRIEERERT Y, £2E. 3 THEREME
A B R & R B R F B (Apis mellifera L )BBM TR XHTERBLESHAE
BHBE, EERET 70 ERAMMAFHAFTENFEERTINES THLENREE
YOBERERER. RA R REEE (O, lignaria propinqua Cresson) BERMEREYH
BEXNERERS, FE¥EEDRKE S NMT H—SHFIRRFRS. ki, F
1977 FEFR B ME I FH T AR (O, cornuta Later 33, 54 48 O lignaria® propingua
THE®ERE,

RETF 1987 FEPERLBEREYHERRAAAXIIFAREREALERWL
FRABRRE, RSB 2 frl i Lk, VIBEH O. excavara Alfken I %%
¥ O. jacoti Cockerell, M HAEMERTTME", HTHEEEHHAH HXEHFEE LR
Bk, LAMEALR., RMTANERESEFSETRATR, HUBESMEELT
BB 2 B 1 R R R I R,

1 EEfE &

FATHETF 1991 £F 1993 FLMELRERETTENNRET SR EEREH®
7. g REHLTFRLUBE L, BEVEHEEFEL, AXANAEES. ST EE
£ i 2 e EEY 1 b HREWR, FEMEE SO m, EREFPWERFELZH5~7d, &
HBAHMHORE LA AR, iIREHE. STEFRE 68 S, SHEOBAE
FF. & 13~15ecm, B 4~9 mm, —8FH, F L TREHAEREA. STRARK
100 LA s, V1B ¥k KESD IR AR EREA,

EREENBRLEPFEUE, FHMAV BN KT J T REE, JNH
IR PR TT R, EEREWN, EE TR 8RBT i 7 2 B ] D IEFE
WEFERL S BRI GRS R BT A2, 35447 1 588 SR A1 40 % BUdoR R IE R 7
oot SERERSEERELE, 4 PHEE 1S5 R 5% e X gy R RS E R
WL IFERE ML SRR U ET RS RATHE.

2 &3
2.1 REFTH
e S RERETRRLE, BEEYTE 3~4 d WEPRJREEW Y, FEHLE

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

144 BREES. RESMERESAR. HETINERESEH LSRR 3

BHER PSR, ZREMESINTHERTICEFHREAR. MBRSEBEEHNR
S~9mm WEARAR. FULSom EHFHRERL, FESNEEHNR 4~8 mm HRE
FE, BLAKEIS. S mm ARARENRIFCNE 1 FR). RiF. BEETHELE. bt
—HWEARE. REERT N RERMMES.

S¥ER LU, EEH
EREFNIFCHEBLUE. BFRES
o SRR K 19 o R AR it i IR
B A ESGZBURH RS a5 R Z R i
Hu®E Ot . BEAFERES. H
- SO SR B R R T R BT Ak R T

./"\_ O_“muulu

~
0 fjacols
V4

BA#K Percentage (%)
O '—-;NNWN X =]
.

s 1'559& " T3 ErEAMANRE. REES5UEw
Tner diameter of tubes SEFRT AL, REM A F
BORREERZBEMREWEE, WA

EHREE.
B 1 U SRR B T R Y R (1991 5D 814 EEREETS . BT
Fig.1 Selection of tubes in inner diemeter m‘ %%?Eﬁﬁ‘ﬂﬂiﬁy ﬂ’f’FlEB:"E, j‘]ﬁ

nested by O. exrcawaa and O. jecotf

EREER. SR EHNEERET
B RUERETREME. EEESANAET K. HRREHTRESER, X
fEME SR IEN T ERAERER TR LW, RASRA KBS —RKiAESE
et HEHARE, HERTHNEEHHIIRBNERE, K5, BEBEHEE. o g
. AEERE 2 KEARY, B RREMF IEER EEFRERASEHENER
RE. ERERFRERERBENLE.

HEB AR BRI BB, BMEFETHURES. TRARRABHLEE. BHLES
FIRRERMRE, T ERRREEET. ARRETHEETEHRMN K. H2
WL EE . BEREHRE, AESENTH. BRBARE. THHEE. =0 1 w8
REQLEF. ERBLUS, BETMFHEERES | MR EMHTE IR (B S8 HE
PR REEORAT 2 AL BRNRERE, YE I REXLAER. &0 18, B
EEMA FHRE, AR T REPEE RN 4~ MUBEH)OH 10~15 1 (K%
HORENIE. BE, BERAREHREREOHSE BEFEET 1R, SEHK.

EREHRER, T XREYBEHFEEF SRR ARAREEEHETH
Wi, EHSF O ESBRETI KT HAMENRECRE, HPd —LME8ET %
HHEENEAMREHARRE, MEEERENEIEESR R EAARK. B2, WM
SEYESE AT HIUNARTEN FREAFARNEARREES, EMBEEE
BHMERER, RESHASENHBHEMRAEHE R 16,21, MUBREHMHER
H8.7), FIEMEE 1 5. dybnl i, NS B i @ R T AR s .

B MR BE g et by AR MM B TES, EEREHNI—HBRFRHE
T4 &K, IEERARX AL RRER. AFERAFENEH, A TFEEER, MEES
FEHBRRARENTE, ENARE. BN ERENRER LR, WEESEER
FEMMENRE, BAATFTRSHELE LG, BEEEEENEHEDIGE. ¥R2E



http://www.cqvip.com

4 £ 5 ¥ #H 17 4

W, WS KPR M T bk gk R R
2.2 WESH

EEHRR., YREEF 12~13CH, MBS FiEHE, MESEESE 15CLL
EEAAIES . ERFHSBERGET., MEEEN 6 : 30 2T 4 iEsh. R RN, ¥F
H—EfFER MR 18+ 30, XRGE -Xd, ZHEXELTF 8+ 20 A FHEsh,. TATE
EREEOSEREFAKHET ST, EFT 12 00~13: 00 B A FK. B 17
30 LG, R RBISERHE(E 2. MEEEREHBTIRXER, SBREHN, ¥
PR RBES -REFLL.

FETRIE e Sk i) R WHT AT, RBIUIE BE M g R vt g AR M F B A H EH
th. MBSgEEERENPEMTRGE, PETRATHEUEARBIIRELS, &
EWFERE R HERM LY ES. MEEERERE L. THUMER ERBBRELHEH
BRZH . H50%53. 9% 46.1% (F 3),

1 OL#®E mFAE
U
o Qe
au |
3:5 l',-'quEr N
#aol |2
*Eﬂ
Hia
7130 9r30 1133013230 1513017 =301%30 . ezcazate 0. yoopts
B E] (O clock Y
B 2 (U185 S 45 3 H R R A 4 E3 MISEHMESS s
Fig. 2 Daily foraging [light patterns Fig. 3 Percentage of selection of {lower
of O, ercavata and O. awveti{1991 ) position visited by Q. ercevera and

O. pueats (1953)

EHEEE L, MBS 10~16 4/
min. T4 13 4e/min. MG Ll ERE AT
B TEE b OBEA LSRR
HE, ARG, ERREANGSS. Wi
BB ER B L, XHTHELEL BT ga TERE g AW

¥l MESGFESSSE

TR B (1992~1993)
Table 1 Foraging behavior of 0. excrvate und 0. jocoi

L‘)l ﬁﬁkf@ 2~4 5, #ﬂﬁgg:ﬁ_ﬁﬂgm EP\ Species (Fj::il:im Mean (3uﬂr::11}
FREMBEMRES, R NEREHWE
B, ERENIEEER 7~12 %/min. T 0 pai 1 g .

949 9.6 4 /min, R LALIIES) 3~65
HAhSUBeEsEil, REEER/], EHERFmUBEs(E D,

Bi ERHEEREES RS EARARARE. FFLTF 9:00~9: 30, TF1:00
~1 301 4:00~4:30%3 MREIBNE, LIRSS ERARS EEERNE T
EH W TRESNILEFED.

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

£ OO0 http://www.cqvip.com|

18 mREEF MEBESNEESFE. HETANERESPHHERTR 5 .

. : T3 R i AW . (V1S BE S AT K B o
R UBBSRREBSEING gy Rir € —t R, BN
 nt i FivEE 88 5 o R RS AT 4 4 S R

Table 2 Percentage of foraging flight with pollen
S R s R B TR E R SERTERS TEH
BB 04. 50 RESRBYERELSE

and nectar in Q. excavata and 0. jacor

B ra) 900~ 13:t00~ 16¢t00~ 4 \
Time 9130 13130 16330  (Mean) BB 91. 4 % (AR

O. excavats  52.3 64. 2 70.1 62. 2 2.3 ¥R

O, jaceti 341 4.7 33.3 36. 4 FIAESY TR RAERSE—K

MEBERER,VBESY 68 8%, HELY
63.1%, HHHBER". B, EAFBMEGT, MEEHBRXMELHEREETL
FRERELIBAHET TERNEAEFERENEAERBFENEZAERAHERE
3). MBRRENEKWETEMNEFEERMEAERREIRTHELR, MEEH
R tETEHNEFEREMERBREEFAK. LEEBTTRE, X 5™ et
WL EAL Y IR B AT MIE M4 — 5.
»3 Msﬁﬁﬂ‘ﬁﬁﬁf&‘ﬁlm!ﬂttﬁ(mga ) 3 Igéﬁﬁﬂﬁ:%ﬁﬁﬁigﬁﬁﬁﬁm%ﬁ}

Table 3 Cam on of Ination effectiveness

o B, B RARKOALLBE, ZFH
WE AR Of WELREERGH AN EEREHERMNEMENDE S
R bt et oo Frait set ratio BWEMIFEEMEEER. B, B FW
on lower canopy on upper canopy SRS HAENEFHREE—R.
Ommm;ﬁ* 2? qﬁf :ﬁ% ERENEERRMBEERYELT, M
0. s 50.7 3 ers 6. TEHESFUEESMERESEATRKOEE
MEERE. FEERMETSR, MER

LB F T — MR,

EFMEER Y (6], BT MEESMESEDREE (3~ O W EESHRFEREOQ5C0)
%, BEARARE. BEREERENERTHZAEAE. HEE—-KFHED
A1)t e S BE S B4 3~4hts, [AE, [V BE S A TE R BB . MR K, R
SEBHBEREETHTIETH T HEDOEE. Wb, MERSHELBRMNREREENR
EMgBHHEESR. TEAAR, EREARFEMEHES, MEREXFELE Sk
ERATHHESR, KL, EEEENWEERRE TRNEENEFERBRYSTHRE
L&

EESAENRTTASAGEEGNEREA, hEWEEE. R8TH. BED
ERASMRURGE—KERREEFRENES SR A AMEEENY 0%, B,
EEGEFERLE D, EMAHETHHRBER, FIASEERMEHER. XEHAKEY
EAEPHH R TAAR EE8ELURRMAKMRETH. AEEERENRSHY.
thE PR AR A R W E RGeS . M H, FESXRE L. TG ERM EEERRE,
HEBRERMWEREEREL, TROTHNSEEMNES,

SATERML. BRFARESENRERERYERER. RE L THAL RS FY
. REMBEREENSE., BETIEERMNESES, EERERIHNTENE

Species

1) Inflorecences 2) Flowers


http://www.cqvip.com

4% & & : 17 &

B, FIRYE AN, @F8R 0 T0, MR EESFEES - RE, BETE, %
SRR RS ER AT

(1] o B S K B M ] F 2 — M RE PR . BT EMEESIFEE, =6, RN

FHRITARKEETEHETEFIEWNHE LESATUNERFESVINER, B
W, FATRERG T, DRESFANTHE B OHEMES, EMEXN. B2, U8
BEeMAESHANRYREEL LRE—3N, FUEEFEERS. FIR LR MEHR
i, AT O RRET IS SHSERMAREE, UARDAEESHERR KX
HREEMHTEEE, ATEELE-LHFR.

10

11

12

13

14
15

£ % X KW

Torchio P F. Use of non-honey bee species as pollinators of crops. Proc, Emt. Sor. Owr. 1987, 118, 111~124

Maeta Y and Kitamum T. Studies on the apple pollination of Qsmiz 1. Ideal and present condivions in urlizing Ospra
pollinavors of apples in Japan, Tohoku Konkwu 1964, I 4 2: 45~52

Maeta Y and Kitamura T. Studies on the apple pollination by Osmia 1. Characterstics and underlying problers mn utiliz-
Ing Osmia. Konkyu. 1965, 33; 17~34

Maeta Y and Kitamura T. How to manage the Maeme-kobuchi . Osmia corm frons Radoszhawske for poilination of the frait
crops. Ask Co., Ltd. 1974, 16P.

Torchio P F, Use of Osmia figrara Say {Hymenoptera; Apoidea, Megachilidae)As a apollinator in an apple and prune
orchard. J. Kans. Entomrol, Soc. 1976, 49{4),; 475~582

Torchio P F. Field experiments with Qsmeia lignaria proprgua Cresson as a pollinator in almond orchards: 1. 1975 srud-
ies, J. Kans. Emomol. Soc. 1981. 54(4); 815~823

Torchic P F. Field expeniments with Osma Lgnaria propoegua Cresson as a pollinaror v alemond orchards: 11, 1976 srud-
ies, S, Kans, Entomol, Soc. 1981. 84043, B24~836

Torchio. P F. Field experiments with Osmia iignaria propingua Cresson sa a pollinator in almond orchards: 111, 1977
studies. J. Kans. Emomel. Soc. 1982, §5(1), 101~115

Torchio P F. Field experiments with pollinators species, Osmia fignaria propingua Cresson, n apple orchards: I, 1975
studies. J. Kans. Entomol Soc. 1982. §5{1), 136~~144

Torchio P F. Field experiments with pollinators species. Osmia lignaria propingua Cresson, in epple orchards, II, 1976
studies. J. Kans. Entomol. Soc. 1982, §8(4),; 795~778

Torchio P F. Field experiments with pollinarors species Qsmig lignaria propingua Cresson. in apple orchards: I, 1977
studies. J. Kans. Entomol. Soc. 1984, 57(3): 517~521

Torchuo P F. Field experimenrs with pollinators species. Osmia lignaria propingua Cresson . in apple orchards: 1V. 1978
studies. J. Kums. Entomiol. Soc. 1984, §7(4): 689 ~694

Torchio P. F. Use of non-honey bee species as pallinators of crops. Proc. ent. Soc. Owmr. 1987, 118: 111~124
WS, RAFHRUANERNEFNEOEHT. BRAamiA, 1992, 28(2), 106~-108

REFES. RESENEL—RBE, VBESSBEHRE. REEE, 1904, 11(3): 153~156

£ OO0 http://www.cqvip.com|



http://www.cqvip.com

