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The ecological benefits of mason bee pollination in China
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Abstract [Objectives] Over the past 30 years, agricultural production in China and around the world has become
increasingly dependent on pollinators, but there are insufficient socially domesticated bees (such as honeybees and bumblebees)
to provide the required pollination services. About 70% of the major cropsin Chinarely heavily on insect pollinators for fruit
and seed production. The mason bee (Osmia) in the super family Apoidae is an important solitary pollinator, which, through
artificial breeding, can improve crop yield and quality. However, there is currently no systematic summary of the benefits of
mason bees to crop production in China. [Methods] Qualitative and quantitative literature searches were combined to obtain
information on the effectiveness of using mason bees as crop pollinatorsin China. [Results] Currently, the major mason bee
species used for crop pollination mainly include O. cornifrons, O. excavata and O. jacoti. Crops pollinated by mason bees
include fruits, vegetables, fibre crops and oil crops. Pollination by Mason bees has significant ecological benefits and can
improve fruit size, yield and quality, reduce physiological fruit drop, and improve the quantity and quality of seed crops.
[Conclusion]  This paper provides a summary of the crops pollinated by mason bees in China and a quantitative evaluation of
the ecological benefits of using Mason bees for pollination. This information should promote the use of Mason bees as

pollinators and thereby help rectify the nationwide shortage of insect pollinators.
Key words mason bee pollination; ecological benefit; crop type; crop yield; crop quality
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¥ Jm 2 i e 5% 360 Z 1 Fh (Orretal.,
2021), H R EEE N H fiic s rY B g 36 4>
P (RN, 2006 ), 7EH RS RGE MR H
B RGP RIEE BENERAS IR Bk
TEFFAEAEY) L ICE B R ek it B rh
(7] B 8 A 40 38 A 24 /N0 5 I S 1
BAEK , (536 B [F]— e sl AN Rl o A A S AT Sk

SRR I, HERC TS SHERC AL &,
T SZHREIT L5 S0 . BESEMR IR | LI A
FEEY . 2 N ST AR
P, HEMREZ YR ERSE, HH AT L
a7 AR A T B SRR AR 1 B ] 5 4 ) A6 18 [
W, REFEHPREEA

[l P A5 R0 I B e 25 E N B 2 00 T
—E WD S R S R . P SCEkick, F7E 20
2t 50 AEARR, H AT it o2 FI) FH B A e e 42 8
Z MG 20 AR K RE, A H T ff 0 e
Osmia cornifrons E.7F H A< Hrf AL A5 2134 ik
BEAT, JERPSESR AL Bk, 2 BRI RS
ER B, WA 7 AN TR EE )
(R AE, 1990 ). 32 I RIBRIN A [ A 1 2
IR FRE N AW R BT ZE, TE 70 AEARHIH
H A5 | F A R e Ry S SR 420y, AR AP 38R .
R, 3 [ I o A [ WO 4R 1) BE e PP ST g T 452457
W 5 . FRETF 1987 4E N H ARG A 4 RE
¥ (B, 1989; XA LR, 19905 X%
B, 1990 ), FFAEFR EIHL Iy S el b b X 15 2]
N CJEARESE, 1990 ), SRf7E N FH £ 4R i
AR, Al 22 Fh AR b BE B4 By o G V1 i R g
O. excavata , £2BE1#4 O. jacoti . X &% O. pedicornis.,
ALEENE (O. taurus & 48 . SF 5 H ( R
i, 1990, 2004; JAfhff, 2002). FLEMITER
oy FHBE WA Ay 2245, Ko BE A% 493 1) 0 AR B =
R,

A SCIE I SCERZR IR A3 AT T RE M AE v AR AR
Y AR N FARE , G4 H AT R RE )
Tl . I FH BE WALy 1) S AR S DA S AR
Ap AT 5 | R DDA B TR SR A
VF PP i Sy AR AR S o A SO 4 ENE
Bl A IR 7 I P BE 6 Ay R AR AR ) 2 7
XF B U By ) R R S R 22 AR

1 ARAZE

ASBIRGERE R PRI SCER AT | L KT RS E 1
(O SCRR IR D7 IE RS 5 , o BE S AL R 7 w1 1
BRI T o34 o Sl STk AT, T iR EAAEY)
BB T2 L RE S | BE B A2 53 1) T BRI Y
DA BE S AL B AV ) ) A 25500



- 1278 -

o B 3244 Chinese Journal of Applied Entomology 59 %

11 HIRskiR

SCHRECHE L) o [0 199 86 2 CNKIL ( China
National Knowledge Internet, https.//www.cnki.
net/ ) N EEGORDIRIR, “EARMI TS SCH i A]
BRE N 2022 4 Je Z i ) BT SCE

12 XEHERR

DL “BEWE” MKGRIE], Likks . SR R
TR, BRPIGAFARIE O 1955 4E3]
2022 4 7 F 20 H LA 496 i ik s, Ads
SR SO IE S,

1.3 XHEfFiR

VIS R B At SC o S, e SRS Y
PASESGVERTSE SCRe o 3, SCR N oA B 0 e
YEIRh | BESER BRI R | E R A AR
FhFERRAE, i AR PFROACRIE BRI 725

1.4 ko

WG ZAT BN HARSCHR, 234 H 3 el B e
ki) EEY RS REY IR R, WK 1,

HART BRI E R R | VR 732
i BEMEWIRIRR AN ST STk HE— L AT
YRRV BE S LA X E A P I AR 2500, WL
% 2, BT BoOcH R AR R R | AR S
PRAGTERR . WEFE SR OIS S0

2 HREHH

21 EREEBHEMAER

ARSCGHE L5 HT 2022 4 J 2 i R 2R A CRE
WAL I SCHR , S5 IH : FRIE N FH BE AL A 1)
Yy T BN ARG [V R 0 | PR I R S R e
(R 1), FRE N HEESELH 1) 2 YRS
KR B FUAEDRIMEMEY S (R 1),
Hodr, KRV RIE RIS AL R
ARk, k. A AERERIES B RISA R A
FRE s MAG 2R A0 A 5 A0 IE A A B o 2
GV EW AL NSE S E IR IC; AR
BRSEBIRL; RSB b HISERE MK
F3R . B0 H . KU EWETE: d41ED
MIARAE s HEMERI I EHT

®1 HREBRBREHHEZMMFEMEY LR

Tablel Main speciesof mason bee pollination and their crop speciesin China

VERIY R FPZE URYF eSS DA BE SRR 275 CHk
Crop species Crop category Osmia species References

IKIAEY Fruit crops
{52 Kernel fruits

SR Apples
Malus pumila

Rl Rosaceae
SERJE Malus

%L Pears #F 1Pl Rosaceae
Pyrus spp. 28 Pyru

¥iHRJE Stone fruit

Bk Peach i fiR Rosacese
Prunuspersica  BtJm Amygdalus

J#Bk Almonds

Amygdalus
communis

WPl Rosaceae
BtJE Amygdalus

[ fERE#E O. excavata,
FAAGRERE O. cornifrons, fiff, 2009; F ¥4, 2013; ¥ =14, 2019;
EEELE O, jacoti

V]2 EEI% O. excavata,
FARIEER O. cornifrons 4, 2014; skRJE5F, 2016; Fh 5 1R, 2018;

[ fERE#E O. excavata,
fa%iBERE O, cornifrons 45, 1999; ZEAX[&, 2001; Hh:Eigss 2012;

[U]Z Rk O. excavata,
45 BE W O. cornifrons

FEZFy, 1997; 3B/ {545, 2008; fu[fh )4

XIAR%E, 2019b; S, 2020
YR E Y, 1997; BRMEZ:, 2012; X

BB AI4F, 2019; XIWi%E, 2019a
WAL, 1997; FHRRZ, 1997; TAIE

R, 2014; RIEHE, 2017; HikimE, 2019
KIGeHE, 2017; Rfiife4ds, 2013
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#E3 1 (Table 1 continued)

UB7E/IL L IES YEY) 3 ZE Hr RE R Fh Al E = BTN

Crop species Crop category Osmia species References
7 Apricot R Rosaceae M REERE O. excavata, #7i% 77, 1994; 5K)Z5%, 1995; £ RUESAI
Armeniacavulgaris  75J& Armeniaca fRBERE O. cornifrons ZE5 %, 1996; fH#Ea4E, 2022
Btk Cherry PRl Rosaceae MERERE O. excavata, FRENEE, 2010; X557, 2014; XIHI%E, 2019c;
Cerasus pseudoce & Cerasus FERERE O. cornifrons [UE4E, 2021; FiRES, 2021
Z257-T Plum prune #7478} Rosaceae M BERE O. excavata, RBZEMESE, 2002
Prunussalicina Z5J® Prunus fARERE O. cornifrons

WA Berry fruit

TRk Kiwifruit WREERERL Actinidiacese [VW1)SBER: O. excavata, ZiG3ESE, 2018
Actinidiachinensis  #fteikja Actinidia F 4B O. cornifrons

HifE Strawberry  #7iF Rosaceae [MJEEEE O. excavata, JEEF, 1997; WA LS, 1999; B/,
Fragariaananassa ®i%iJg Fragaria f4EEI% O. cornifrons 2001; FUA%E, 2018

MHEZ Citrus fruits

7PH# Pomeo Citrus 25358} Rutaceae U jEBElE O, excavata, X34, 2002

mexima'Shetian YU {f {5/ Citrus F11BE % O. cornifrons,

REIESE O. jacoti
ey . TR Tropical and subtropical fruit trees

258 Mango BB Anacardiaceae A REWE O. cornifrons 177 it FIEk &RE, 2002
Mangifera indica R Mangifera

BSEVEY) Vegetable crops
JRKBEF Gourd vegetables
5K Watermelons  ##} Cucurbitaceae [MJSEEM: O. excavata, FE#EMK, 2001; skJc=5%, 2014

Citrullus lanatus P9)& Citrullus F#EERE O, cornifrons

MRAEEE . Solanaceous vegetables

B #L Chillies and 7} Solanaceae NS BERE O. excavata, T4, 2018

peppers HHUR Capsicum fH%BERE O. cornifrons

Capsicum annuum

MK Root vegetable

% N Radish + Rl Cruciferae  [MIERERE O. excavata, JAKTEE, 2019; HK %45, 2019; X4,
Raphanus sativus ~ # & Raphanus fH4BERE O. cornifrons 2022

H3E2k5%3% Cabbage vegetable
KK Cabbage  +54EFF Cruciferae  [MI/SBEH% O. excavata, & WiME%E, 1996; AHLELE, 2005; T,

Brassica pekinensis Z:%'J& Brassica fh4RERE O. cornifrons 2019
Bl RIH g +5 R Cruciferae  MI/BBEIE O. excavata, abl&4:, 2013; MIEREE, 2017
Cabbage patch Z£&JE Brassica f%iBE% O. cornifrons

Brassica oleracea
“FYEEY) Fibre crops

Hi4E Cotton 2R} Malvaceae [V JFEEdE O. excavata, RFRALE, 2018, 20203, 2020b; (R E %,
Gossypium spp. )8 Gossypium f%iRERE O. cornifrons 2020

WRMEY Oil crops, FEA/EYA & HICEMED A1 T H i EY

MK Rapeseed  FAEF Cruciferae  [VIJEEENE O. excavata, JHIJCESE, 2020; ThARMA4s, 2012; RIS,
Brassica napus %% % Brassica fERERE O. cornifrons 2017; T 4EBURIaN, 2017; XIAH4E, 2018
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ARSCEETAE Y AR AR AR | 7
AT AR PR R AN ECE R, SO S
M, A BURERE AL VR A 2 7= 19 A 25 A i AL 47
P AR R R MO R B b A B
AR R AT R (K 2),

N T VAl RE M A B X AR PR Y PR S
g, ARSCRES THEY) 5 AN EW) = R AR A 1A
febr. L AR, AUfh. B AR RR (%) FIFE
FARAE (%), 2. 7, GG PARSE

& (g). HHRIEW = E (kg) FeAAy m fL = &
(kglhm®), 3. S5, 3% RSN FIE 7
A4 (mm), B (mm). BIE
FEH (PR SRR HE ) FIBFRR (%); MK
Al IR AR T BB (%), BER (%), R
It 442 C & (mg/100 g ). ffi B ( kg/em?)
KA EEEIE Y &8 (%), 4. EFIVER, 4
. ERFE (%) . 5 EHEMT, 0ff. BE
FF40 CRL) . SAFOEE (A ), RFFH
® (g). MTTHRE (g) MEIF&ZE (ghm’
(%£2),

®2 EMHESREEHIMENETHNESNH

Table2 Crop charactersand ecological benefits of mason bee pollination for crop production

VEMIREE AR

c Ecoloaical AR AR LiEpESY] EE PN
charg():?ers ggnoe?ilfs Evaluation indicator Case study References
LIPS el JEPARE (%) [11 i B e oy 412 1o S R B AR A SRR AN Al SRR , 20005

R TEARARR (%) PR X4, 2019b
(U1 )i BE e A2 oy 48 R B 1A A P A SRR IE 2R XIUAESS, 2019a
o
PR AR P R AR FE R A R R RIESE, 2021
P femr . PARER (g) o bR MEEERE R SRR R R H =4, 2019;
et (kg) | BALE A E5PAE, 2013
7 Ckg/hm?) T R 4 2R MR T MR, 1999
FFRTURE S8 A 3 B v S R RO BR B S0 TR S w4, 2019
A
i Jot S NRIMERRIE BERRAE I LT AR EAIERREG @S, 2022

HASRIIUE (mm ) 8R4 5 42 05 SR A0 1 T, BEME AL B9 AL T 53F%, 2013

(mm) | FIBHES (AR5
BEFE LA ) |« R (%) 5
AR TR bR :

B (%) . EER (%) .
WEmRLL . 4% C & &

(mg/100g) . JE (kg/em?),
AR O (%)

HUpE (2R S R A CRIESE . H @

B, e AR KRR Al EE

Yy) PR T XS el

BEREAL Ry AT P R E 4R AE R C % B sy, 2019
L AEETEEIEY) . G SR XUk

CFEIRREE ) fH; SEASERRRMERE ™ i

AR B
VB R
HEMT e

i

VERE (%)

FURFP TR (KL)
THEOEL (A1),
BARMTEE (g),
i THE (g),
il Fh= i (g/hm?)

BE PR TS SRR T A IR ) R, 2002
S

B4 ) T U RS 0 WIS, 2015
R 4 O 0 4 0 5 B G /RS, 2015
P, TEBCPRIZIER, T DRI, 2013
TR BT T

R BER B T RS I AESERN T i AR A
RO SR A S | SBRA O KT T, 2018
T TR SR 5 T A T2

[ S L XK A BRI T 5
I IEROR Y T SRR

1996

1996
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3 itig

T 7 5 10 Ry A 0 R 0 i R v, Hofth 2
Tofi A by e A o QT [V R B | BRI | SURE MG |
AR L . BH SN (R, 1990,
2004; JEARE, 2002), JEAL T 3 5 (o i R
BFREES, JETE VR B B e vh B T
YEH.

AR S o SCHER VA S BT TR e A AR 1
YA LR R, GG R TR Rl | BE
LRy VB A L) R Bt R AR A SRR A i | ek
S D A B R R AT R RS
R AR . B4R IEFEEANICE T 36
TR S Wy A ( S2aE4f, 2006 ), SR H AR
REREAL N I S 22 W0k 5002 3N Fh, A4 ]
JRERENE | FAURE I RIS RE NG | 30 ¢ HH K il B e
YR T BRI . BT & BT R 5 0 £
RPURE A N T LA SR TR 25, TRl A
A 1) SRR e D % HC Al BE i i b AR AL T AL
BEH A, TR HE T A i BE e ) T B0 9 B
HE L XA AR IS R FRAT A AR R A
A S B ISR A R TR AR T 25 AR
FROEIE . AL, AT M ARG R Y Rl e
FI AR ( Dicksetal., 2021), Ak
BN A PRI R AR b B A e 1 £ 493 T
i, TRIEH N f£ 405 B H A £ 0 W VT A A 400 5 ol
M. HUES BRI R

i ] 1 R e 4% 3 11 2 BEAE ) A 45 2R
B B3R AR AR EY % 20 ZFRIAE
Y, WhEE T RERI S EEACR . BSEMENT
VEY) . ARYE S N FIYE YA 25 B BORRE , BE
AL Ry vl IS B BN FHVE I 2R, A
T 1 — 2 ¥ e B e 1 oy D 91 LRI 2 T SEL A R 34
FEUIRE. ik 30 24, REEMIRLHE LA
FEVG )y e | pARE e | AR D) I R o e
ERINERIIIS R T — 2 BBFST 5 0 (1 RUES
&, 2012), {H RBEERRRIE LD MR R £
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A4 R R RE SISO E R, A St
Ty i ELE P RG e  p  sS BE S, A A R
JEARSREE . A=, REICT s H e A
B (Michener, 2007 ), R IR FBE 4445
G R S 2 S,

AR SCHEF PRI SOk ) B P R A, iE—25
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