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Geostatistic analysis for Myzus persicae and Erigonidium graminicola
population in the compound ecosystem of peach orchards
with ground cover vegetation
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Shanghai Academy of Agricultural Sciences, Shanghai 201403, China; 2. Ministry of Education Key Laboratory for
Biodiversity Science and Ecological Engineering, Institute of Biodiversity Science and Research Institute for the
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Abstract The study was conducted in the Shanghai Municipality of Eastern China (121.41°E, 31.03°N, 4.3 m
elevation) to evaluate the potential of ground cover vegetation in enhancing the pest-controlling ability of natural enemies to
pests in peach orchards. Based on the principles of geostatistics and geographic information system ( GIS), the spatial
distribution pattern and spatial correlation for Myzus persicae (Sulzer) and Erigonidium graminicola Sundevall population
in different periods in the compound ecosystem of peach orchards with ground cover vegetation was analyzed. The spatial
distribution of M. persicae and E. graminicola population was also simulated by ordinary Kriging interpretation. The
results indicated that M. persicae and E. graminicola population of different periods was both correlated spatially in the
study area, respectively; the ideal semivariograms of M. persicae and E. graminicola could be described by Gaussian,
Circular, Exponential or Spherical Model which all indicated aggregated spatial arrangement; the both ranges of M.
persicae and E. graminicola varied from 6. 8630 — 12.0903 m, 6.8630 - 12. 6980 m, respectively; the proportion of
spatial structure of M. persicae and E. graminicola was 0.0113 - 0. 6546, 0.0676 - 0. 6129, respectively. It could be
concluded that the “following effect” of E. graminicola on M. persicae existed in spatial distribution and E. graminicola
population had great controlling effect on M. persicae, and revealed that E. graminicola was the dominant natural enemy

influencing M. persicae in the compound ecosystem of peach orchards with ground cover vegetation.
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Error of the optimal semivariogram models with ordinary Kriging interpolation for

Myzus persicae and Erigonidium graminicola
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Sampling date Species Model type Root mean
Mean error standard standardized  square
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4 -13 Belf M. persicae E W Gaussian 0. 0369 1. 8600 2.1330 0.0153 0. 8746
B A /NE B E. graminicola Y Circular 0.0014 0. 3354 0. 4231 0. 0035 0. 7990
4-29 HEUF M. persicae f8 40 Exponential -0. 1881 8.7890 9.3460 -0.0182 0. 9435
HA /N E. graminicola $8%0 Exponential - 0. 0067 1. 0640 1. 1350 -0.0058 0.9377
5-12 WEUF M. persicae B 8 Gaussian 0.0319 9.2150 11. 6000 0.0031 0. 7964
HE/NB R E. graminicola FR%I Spherical -0.0162 1. 7080 2.1360 -0.0063 0. 8032
5-28 WEoF M. persicae F8 %0 Exponential - 0. 0838 9. 4420 10. 0400 -0.0068 0. 9450
FL[R] /N R K. graminicola [FAY Circular -0. 0054 2. 1190 2.4560 -0.0018 0. 8691
6-14 BElF M. persicae $8 50 Exponential 0. 0031 7. 8700 8.2240 0.0018 0.9578
B A /N E. graminicola FRT Spherical 0.0125 2.3710 2. 8600 0. 0037 0. 8346
6 -30 WEUF M. persicae F8 40 Exponential - 0. 0477 5.3370 5.6670 -0.0064 0.9418
HA] /N E. graminicola  $5%{ Exponential 0. 0030 2.2920 2.7180 0. 0006 0. 8479
7-15 WEUF M. persicae [#] %Y Circular -0.0022 0. 6673 0.7121  -0.0015 0. 9405
WA/ NBER E. graminicola f5%{ Exponential - 0. 0025 0. 4969 0.5898 -0.0039 0. 8524
7 -30 Helt M. persicae E W Gaussian -0.0061 0.7183 0.7609 -0.0054 0.9423
F[E] NI WR K. graminicola  FRAY Spherical -0.0110 0. 3984 0.5048 -0.0193 0.7993
8 -16 BElF M. persicae #I Circular -0.0248 0.5659 0.7000 -0.0305 0.8105
B A /N E. graminicola 45 %{ Exponential 0. 0089 2. 3430 2. 7860 0. 0026 0. 8471
9-3 WEUF M. persicae $8 40 Exponential -0.0216 1. 2990 1.5140 -0.0119 0. 8553
HE]/NB R E. graminicola [F %! Circular 0.0196 1.9920 2.2910 0. 0069 0. 8747
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Table 2 Model parameters of semivariograms and spatial pattern for Myzus persicae
and Erigonidium graminicola at different time
25 ) 4
1 - i b £
_ ZAE LN L P : 20
(H-8) Wy Y 35 ) Range g 5 fi Proportion s fii # J5
Date Speci Model Nugget Sill of spatial Spatial
(month- pecies odel type (m) c, C,+ C structure  pattern
day) @ C,/
(C+ C)
4 -13 HEUF M. persicae E B Gaussian 7.2620 2.9168 4.6009 0.6340 HhapI4E
Mid-aggregation
R[] /N R K. graminicola # Circular 8.5446 0.0855 0.2150 0.3977 hEpER4E
Mid-aggregation
4 -29 HEUF M. persicae $58 %0 Exponential 8.5609 46.1067 86.8282 0.5310 h&Em4e
Mid-aggregation
BA/NE W E. graminicola 8% Exponential 7.4997 0.7391 1.2059 0.6129 rh4pix4e
Mid-aggregation
5-12 Belk M. persicae E 8 Gaussian 7.8646 73.4409 156.9041 0.4681 rrAREx4E
Mid-aggregation
R[] /N B E. graminicola 3R Spherical 9.3387  1.9652  5.4417  0.3611 hag4E
Mid-aggregation
5-28 kit M. persicae 18 %1 Exponential 6.8630 54.2058 93.8387 0.5776  HrEEERAE
Mid-aggregation
W a]/NB R E. graminicola # Circular 7.7647  3.3631 6.3549 0.5292 R
Mid-aggregation
6-14 BElt M. persicae $8 %0 Exponential 6.9276 35.6414 63.1979 0.5640 rh4pEx4E
Mid-aggregation
R NER R K. graminicola BRI Spherical 6.8630 3.9552 7.8689 0.5026  rrAREx4E
Mid-aggregation
6 -30 HEIF M. persicae ¥8 %4 Exponential 7.6903 14.1250 31.3295 0.4509 HEEZRE
Mid-aggregation
] /NEA R K. graminicola 35 %{ Exponential 6.8630 1.9699 7.2934 0.2701 h&EE4E
Mid-aggregation
7-15 HEUF M. persicae [5 % Circular 12.0903 0.3515 0.5969 0.5889  rrAEExAE
Mid-aggregation
HA] /N E. graminicola 8% Exponential 6.8630 0.1032  0.3412 0.3025 i AEI4E
Mid-aggregation
7 -30 Helk M. persicae B Gaussian 9.5033 0.4196 0.6411 0.6546 hEEER4E
Mid-aggregation
W [R] /N R E. graminicola  $R%! Spherical 12.6980  0.1204  0.3659 0.3291 R4
Mid-aggregation
8 -16 HEIF M. persicae [7 % Circular 10.2518  0.2367 0.6746 0.3509 rpAEIRAE
Mid-aggregation
HE]/NB R E. graminicola  35%Y Exponential 7.7721 0.5684  8.4110 0.0676 IR L
High-aggregation
9-3 HEUF M. persicae $8 %4 Exponential 8.8940 0.0306 2.7149 0.0113 RZIZRLE
High-aggregation
BA] /N E. graminicola  [F A Circular 7.9528 3.1839 5.4131 0.5882 Hh4pi4E

Mid-aggregation
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Fig.1 Semivariograms curve for Myzus persicae at different time
H:A~JERHB (A -H), B2, A-1J indicates date(month-day). A:4 —13; B: 4 -29; C; 5-12; D: 5-28;
E:6-14; F. 6-30; G: 7-15; H: 7-30; 1: 8 -16; J: 9 —-3. The same for Fig. 2.
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Fig.2 Semivariograms curve for Erigonidium graminicola at different time
ﬂ;b‘ﬂ:% . central Towa soils. Soil Sci. Soc. Am. J. , 58.1501 —1511.
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