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Changes of the dominant species of grubs and their relation to autumn crop
planting areas in Luohe City, Henan Province, 2006—2018
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Abstract: In order to safely control grubs, the dominant species and densities of grubs in soil and the
planting areas of different autumn crops were investigated in five districts or counties of Luohe City,
Henan Province between harvest of autumn crops and sowing of wheat from 2006 to 2018. The species
and number of scarab adults trapped by blacklight were monitored in Luohe Agricultural Experimental
Farm. The results showed that the density of Anomala corpulenta grubs and its percentage in total grubs
decreased from 2.06 heads/m’and 94.12% in 2006 to 1.01 heads/m’ and 38.37% in 2018, respectively,
while those of Holotrichia parallela grubs increased from 0.06 heads/m* and 2.61% in 2006 to 1.59
heads/m* and 60.46% in 2018, respectively, indicating that H. parallela became a local dominant spe-
cies. The species and numbers of scarabs trapped by blacklight exhibited the same change as those of

grubs. The change of H. parallela grub density had a significant negative correlation with that of corn
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and sweet potato planting areas and a significant positive correlation with that of bean and peanut plant-

ing area, with a correlation coefficient of —0.657, —0.690, 0.753 and 0.657, respectively, suggesting that

simultaneously increasing bean and peanut and reducing corn and sweet potato planting areas caused

the rise of H. parallela grub density.
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Table 1 The numbers, densities and percentages of grubs in the field in five districts and counties of Luohe City,
Henan Province from 2006 to 2018
\ Hil 3TN 45 £, Anomala corpulenta 528846, Holotrichia parallela H'E Other
gy ETTE - - o &it
Year IWOSHENSd g R pidlehl Mt DO PRAIEH] Mk SO BN o
No. (3/m2) Percentage/% No. (3/m?) Percentage/% No. (3/m?) Percentage/%

2006 70 144 2.06x1.22 a 94.12 4 0.06£0.05b 2.61 5 0.07 3.27 153
2007 55 9 0.16+0.07 a 64.29 2 0.04+0.03 a 14.29 3 0.05 21.43 14
2008 15 6 0.40+0.35a 85.71 0 0.00£0.00 a 0.00 1 0.07 14.29 7
2009 105 10 0.10+0.05 a 37.04 10 0.10+0.05 a 37.04 7 0.07 25.93 27
2010 85 37 0.44+0.13 a 62.71 19 0.22+0.14a 32.20 3 0.04 5.08 59
2011 69 14 0.20+0.07 b 15.38 76  1.10£0.32 a 83.52 1 0.01 1.10 91
2012 57 12 0.21+0.08 a 60.00 8 0.14+0.05a 40.00 0 0.00 0.00 20
2013 100 - - - - - - - - - 38
2014 116 - - - - - - - - - 166
2015 240 - - - - - - - - - 280
2016 112 70 0.63+0.34 a 61.40 38 0.34+0.12 a 33.33 6 0.05 5.26 114
2017 111 28 0.25+0.17 a 20.29 100 0.90+0.29 a 72.46 10 0.09 7.25 138
2018 131 132 1.01+0.24b 38.37 208 1.59+0.35a 60.46 4 0.03 1.16 344
411 Total 1266 462 0.57+0.19a 47.78 465 0.57+0.17 a 48.09 40 0.48 4.13 1451

- REFT 22 P B PR . AT AR R P REROR & A S0 K 0 7E P<0.05 /K225 3% . —: Not classi-

fied. Data are mean+SE. Different letters in the same row indicate significant difference at P<0.05 level by ¢ test.
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Table 2 Numbers of scarabs trapped by blacklight and percentages of dominant species in five districts

and counties of Luohe City, Henan Province from 2006 to 2018

T, e
Anomala Holotrichia W23 e 2ubre e AN Sy
Zﬁﬁ%%ﬁ% SRS WK% SEd /NS R v e it %‘E
gy —Coplenta__paraliela O = e TGl T T RS
& Fr i Fr i Malad- H. e e o+ Hoplo- A.  Oxyce- ent- Cathar- Total
Year , ., . era . . . A. . odon .
b | I N & 1 . tricho- H. oblita ) sternus mon- tonia sius  popula-
7ti- exoleta autiqua ", . mon- .
No. Percent- No. Percent- . phora incanus golica jucunda ;" molossu tion
callis golica
age/% age/%
2006 79944 97.01 2121 257 291 8 24 20 2 0 0 0 0 0 82410
2007 30408 92.69 2085 6.36 264 2 27 2 15 2 0 0 1 1 32 807
2008 10951 89.05 828 6.73 455 5 39 0 19 0 1 0 0 0 12 298
2009 7843 63.31 3565 28.78 914 11 34 0 22 0 0 0 0 0 12 389
2010 4532 2221 15188 74.43 620 13 27 0 25 0 0 0 0 0 20 405
2011 2786 24.75 8163 72.51 263 16 24 0 5 0 0 0 0 0 11257
2012 52 0.19 25945 97.01 723 6 18 0 0 0 0 0 0 0 26 744
2013 11 0.12 9077 98.46 102 13 16 0 0 0 0 0 0 0 9219
2014 652 27.49 1537 64.80 166 1 14 1 0 0 0 1 0 0 2372
2015 1261 23.98 3869 73.57 108 11 5 0 5 0 0 0 0 0 5259
2016 1800 19.66 7267 79.37 44 13 23 0 9 0 0 0 0 0 9156
2017 1417 15.10 7846 83.61 90 27 2 0 2 0 0 0 0 0 9384
2018 3549 9.11 35131 90.15 168 112 5 0 2 0 1 0 0 0 38 968
BT 145206 53.25 122622 4497 4208 238 258 23 106 2 2 1 1 1 272668

Total
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Table 3 Correlations between density of Holotrichia parallela and Anomala orpulenta grubs and planting areas of autumn crops

TR KGR LD fEAEFA W REG SR fa
oy v, TR TR TR TR AL S 2 U
Aptr AHOCHE . . . . . .
. Planting Planting Planting area Planting  Density of Density of
Variable Correlation g
areaof areaof  of sweet area of  Holotrichia Anomala
corn bean potato peanut  parallela grub orpulenta grub

FoRFME TR A5 Correlation coefficient  1.000  —0.941" 0.470 -0.967" -0.657" -0.434
Planting area of corn 3 %4 Gjonificance 0.000  0.000 0.170 0.000 0.039 0.210

1 /1 % Degree of freedom 10.000  10.000 10.000 10.000 10.000 10.000
R Rl T AR FHICAE Correlation coefficient 1.000  -0.665"  0.908" 0.753" 0.262
Planting area of bean 1 s Gjonificance 0.000 0.036  0.000 0.012 0.464

H HJ¥ Degree of freedom 10.000 10.000 10.000 10.000 10.000
AR FUTENTE A HHEHE: Correlation coefficient 1.000  -0.490 -0.690" 0.461
Plin“ng area of sweet g i Gjonificance 0.000  0.151 0.027 0.180

otato

P 5 Degree of freedom 10.000 10.000 10.000
AL ke T AR A Correlation coefficient 1.000 0.657" 0.341
Planting area of peanut g s Gjonificance 0.000 0.039 0334

I i1 )& Degree of freedom 10.000 10.000
i PR A 10 HIZEE Correlation coefficient 1.000 0.027
B 35 Significance 0.000 0.941
Density of Holotrichia
paraliela grub H i J¥ Degree of freedom 10.000 10.000
el 2T 4> FHZME Correlation coefficient 1.000
By 3V Significance 0.000
Density of Anomala ,

H ¥ Degree of freedom 10.000

orpulenta grub

R RIERR

level by ¢ test, respectively.

Z5 R B R IS FE P< 0.05 1 P<0.01 7K F- 24 5

3. *, ** indicate significant difference at P<0.05 or P<0.01
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