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Factor s limiting Osmia excavata Alfken populations

in apple orchardsin Shandong Province
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Abstract [Objectives] To clarify the factors that limit Osmia excavata Alfken, one of the most important insect pollinators
of apples in Shandong Province, and therefore maintain this important ecological service. [Methods] Demographic trends of
O. excavata populations from 6 locations in Shandong Province were compared using life tables. [Results] There were
significant differences in pupation rates (7.64%-73.84%) and numbers of pupae per tube 0.80-5.56 among the 6 locations.
All population trend indices were > 1, varying from 1.80 to 11.80. The exclusive index of population control (EIPC) of eggs;
un-hatched, parasitized, predation and natural death, were 1.07 1.10 1.03 and 2.53, respectively. Total EIPC of the 6
locations varied from 1.19 to 5.50, which indicates that O. excavata populations could potentially increase by 19% to 450%
without those lethal factors. [Conclusion] Natural death of O. excavata is the main limiting factor in Shandong orchards, and
improving their breeding management can decrease the natural mortality rate..
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Tablel Population parameters of Osmia excavata from 6 locations
Location % Nesting rate Nest numbers Cocoon numbers Cocoon rate
Muping, MP 87.106.12 bc 11.19#+1.09 a 3.48+0.58 b 30.414+4.07 c
1 Weiha 1, WH1 97.22+2.78 ab 9.11+0.65 ab 4.144+0.59 b 44.34+5.48 b
2 Weihai 2,WH2 100.00+0.00 a 10.91+0.65a 3.06=0.43 bc 30.88+4.69 ¢
2 Wending 2, WD 100.000.00 a 9.07+0.79 ab 1.66+0.43 cd 15.83+3.75d
1Yiyuanl,YY1 100.000.00 a 9.93+0.47 ab 0.80+0.21d 7.64+2.05d
2Yiyuan2,YY2 85.71+6.00 ¢ 7.77+0.85b 5.56+0.69 a 73.84+4.48a
== P<0.05

Data are mean==SE, and followed by different letters in the same column indicate significant difference at 0.05 level. The

same below.
x2 EREFIMEEEMBENREER
Table2 Lethal rateto Osmia excavata population
% % % %
Location Un-hatched rate Predation rate Parasitism rate Natural mortality rate
Muping, MP 3.17+1.13b 0.33+0.33 b 22.93+4.46 a 40.81+5.07c
1Weihai 1, WH1 5.02+2.25b 1.89+0.75b 4.29+2.05 bc 45.114+6.13C
2 Weihai 2, WH2 441+1.35b 1.07+051b 1.09%0.61c 64.54+4.73 b
2 Wending 2, WD 16.89+4.69 a 5.8442.23a 13.27+5.89 b 65.32+5.54 b
1Yiyuan1,YY1 2.31+0.93 b 1.03+0.58 b 10.444+2.87b 79.44%+=3.90 a
2Yiyuan2,YY2 8.90+2.92 b 6.48+2.14 a 0.00+0.00 ¢ 9.69=%3.65¢c
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6 P=0445 4 R°=0.302,
F=11.51, df=5, P=0.000 P=0.001 R*=0.290, P=0.001
F=0.72, df=5, P=0.61 3
13.63 mm 2
11.88 mm
%3 FRLAMESHEKNEE R=0228 P=0001
Table3 Cocoon lengths and weights of RP=0545 P<0.001 5
Osmia excavata from 6 locations
— — 23 FREAMEREMELE SR
Location Coccon length  Cocoon weight 6
Muping, MP 1250+0.11bc 124.65+357a 6
1Weha 1, WH1 12.79#+0.14b 11433+517a 6
2Wehai 2, WH2 1212+0.13cd 102014+321a 83.11% 90% 6
2Wending2, WD 13.63%0.33a 146.8941451a 2
lYiyuanl,YY1l 13.03+022b 111.77+6.18a 79.91% 1 8.61% 6
2Yiyuan2,YY2 1188+183d 12223428452 20% 2
1 90%
22 BEXNZEMEATW
129 21.92 cm 2000 218 / 6
11.15~33.43 cm 1
R°=0.330, P<0.001 1.80~11.80
R°=0.067 6.6 2000

x4 RERKENARSEEMHESHMNEIY

Table4 Correlations between length and inner diameter of nest tube and Osmia excavata population parameters

Nest tube Correlationship Nest number Cocoon number Cocoon length Cocoon weight
Person correlation 0.330* 0.067 - 0.137 - 0.042
Tubelength  gig. (two-tailed) 0.000 0.449 0.121 0.638
Person correlation 0.302* 0.290* 0.097 0.154
Inner diameter gjg (two-tailed) 0.001 0.001 0.272 0.082
* P<0.05
Datafollowed by * indicates significant relationship between two sets of data. The same below.
K5 WHELEEXRNBHREXSEESHMEERSRMBEXMY
Table5 Correlations between parasitism rates by mites and predation rates by
wasps and nest tube parameters and cocoon parameters
Mortal . . Tube Inner Nesting Cocoon Cocoon Cocoon
factor Correlationship length diameter numbers numbers length weight
Person correlation - 0.025 0.288* 0.106 - 0.169 0.029 0.027
Parasitism Sig. (two-tailed) 0.777 0.001 0.233 0.055 0.774 0.759
Person correlation - 0.050 - 0.070 - 0.118 - 0.023 0.060 0.545*
Pradation Sig. (two-tailed) 0.576 0.430 0.181 0.796 0.500 0.000
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Table6 Lifetableof Osmia excavata population

Survival rate %

Stage MP WH1 WH2 WD YY1 YY2
Egg 96.83 94.98 95.59 83.11 97.69 91.91
Larva and pupae 30.99 46.53 32.07 17.02 8.61 79.91
Femalerate 93.82 75.40 94.44 87.30 98.34 73.71
! 6.14 7.26 6.31 2.69 1.80 11.80
1 218 / 2000

1 means that 21.8 eggs oviposited by per female (Wei et al., 2000).
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7zes 77 Torchio 1987 20 40
EIPC 1.20 “ 7 _
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111 5 1.50
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Table7 Important factors of Osmia excavata natural population
EIPC
Stage Factors MP WH1  WH2 WD YY1l  YYy2  Average
Egg Un-hatched 1.03 1.05 1.05 1.20 1.02 1.09 1.07
Parasitism 1.30 1.04 1.01 1.15 1.12 1.00 1.10
Larvaand pupae Predation 1.00 1.02 1.01 1.06 1.01 1.07 1.03
Natural death  1.69 1.82 2.82 2.88 4.86 111 2.53
Biotic factors  1.30 1.06 1.02 1.22 1.13 1.07 1.13

All factors 2.20 1.93 2.88 351 5.50 1.19 2.87
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