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Abstract The small brown plant hopper SBPH  Laodelphax striatellus Fallén becomes an important pest of rice plant
since it causes server damage by direct feeding and transmits virus disease recent years. Results from field surveys show that
winter wheat field is an important place for overwintering and multiplication of spring population of SBPH. The more
important is the population of SBPH in winter wheat field supplied the SBPH source to disperse to rice fields. To better
understand the population development and to improve the field sampling and chemical spraying strategy we investigated
the spatio-temporal dynamics of the first generation larvae of SBPH in winter wheat field. We analyzed the spatial structures
of the first generation larvae of SBPH in the time series by using the geostatistical methods. To fit the semivariogram models
for the every instars of the larvae in the wheat field the spherical model and the Gaussian model were best for the most
situations while only a few datasets best fitted the hole effect and the exponential model. We analyzed the relations between
the characteristics indices of the semivariograms and ecological meaning of the larval density or environment factors. There

were no significant correlation between one of the indices “ the major/minor range” and the density of SBPH. Both ranges
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11 Laodelphax striatellus Fallén 4537

kept relatively constant The “ nugget” was positively correlated with the density because a proportional effect existed
between them. Furthermore we calculated an indices “ random strength” from the nugget to sill ratio for the semivariograms
to correct the proportional effect and to provide a more accurate view of the spatial variability structure. We found the
correlation between the random strength and the density fitted a cubic polynominal curve. Obvious anisotropy appeared in
most datasets and it likely due to the difference of plant spacing and row spacing. We drawn the predicted surface maps
with the Ordinary Kriging method and illustrated in the time order to provide a visible presentation of the spatio-temporal
distribution of the larval SBPH population. By analyzing those maps we found that the spatial distribution of larval SBPH
was very stable over time most probably due to the sufficient food the insular habitation and the weak movement ability.

In addition factors such as predators in the field also affected the distribution of the larval SBPH population.
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0.05 1 SAS

1 SAS
Table 1 The SAS reggression results

Month-day
Date and instar

SAS

The result of SAS regression analysis

The trends significance

05-11 1% p<0.0001  R-Square=0.2300  Adj R-Sq =0.1984 Very significant
05-16 1% p<0.0001  R-Square=0.1521  Adj R-Sq=0. 1384 Very significant
05-16 2™ p=0.0002  R-Square=0.1627  Adj R-Sq =0. 1350 Very significant
05-21 1® p=0.0006 R-Square=0. 1133  Adj R-Sq =0.0990 Very significant
05-21 2M p=0.0161  R-Square=0.0644  Adj R-Sq =0.0494 Significant
05-21 3" p=0.2706  R-Square=0.0508  Adj R-Sq=0.0116 Not significant
05-26 1% p=0.2715  R-Square =0.0507  Adj R-Sq =0.0115 Not significant
05-26 2™ p=0.0175  R-Square =0.0443  Adj R-Sq =0. 0367 Significant
05-26 3" p=0.0001  R-Square =0.1534  Adj R-Sq=0. 1327 Very significant
05-26 4" p=0.0047  R-Square=0.0827  Adj R-Sq =0. 0680 Very significant
2 5 21 3 MSE 5
26 1 MSE RMSE RMSSE
2.1.2

Histogram semivariogram cloud voronoi map

semivariogram cloud

2

Table 2 Prediction parameters of models by original data and normalized data

Month-day &

Date & Instar

Prediction parameters by original data

Prediction parameters by normalized dada

MSE RMSE RMSSE MSE RMSE RMSSE
05-21 3™ 0.01426 3.965 1.001 0.01723 3.944 0.9918
05-26 1 -0.0006963 3.336 1.129 0.004607 3.39 1.132
5 21 3 In x+1 5 260 1 Cox-Box x +1 0.16

The normalized transformation performed on the two datas the 3rd instar at 21th of May In x +1

—Box x+1

2.2
2.2.1

transformation  parameter 0. 16

MSE 0 RMSSE 1

5 26
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Table 3 Semivariogram models for SBPH larva and the parameters of them
Month-day & Prediction parameters of model
Date & Instar Model Nugget Sill Major range

MSE RMSE RMSSE
05-11
1 Gauss” 74.128 148. 4044 31.977 0.0037 9.983 0.9982
ond Spher” 5.5519 5.7832 31.623 0.009419 2.49 1.019
all Gauss 94.921 159.51 31.977 0.002624 10.94 0.9876
05-16
1 Spher 71.105 92.5726 31.759 0.0003389 10.1 1.066
nd Spher 16.114 29.6486 31.977 0.007908 4.731 0.9716
all Spher 118.2 131.674 31.623 -0.01041 11.95 1.024
05-21
I Gauss 10.986 11.27804 31.759 0.003996 3.467 1.005
ond Gauss 24.604 35.6631 31.977 0.005659 5.554 1.001
3 Spher 10. 495 18.7745 29.908 0.01426 3.965 1.001
all Spher 34.503 83.402 31.977 0.004489 7.776 1.012
05-26
I Hole® 7.9866 11.7579 59.933 -0.0006963 3.336 1.129
2nd Gauss 21.184 24.3523 31.623 0.0007914 4.977 1.031
31 Spher 39.833 56.726 31.977 0.003924 7.186 0.9949
4t Spher 4.9517 6.4532 31.977 0.01426 2.54 1.02
5t Spher 2.5029 3.3156 31.977 0.01041 1.781 1.001
all Expon* 137.85 186.493 31.906 0.009671 13.89 1.027
a Gaussian model y h = Co+ C-C, x 1-exp -3h*/d’
b Spherical model y h = Cy+ €C-Cy, x 1.5x |h|/a -0.5x |h]|/a?3
¢ Hole effect y h = Co+ C-Cy x l=sin |h|/a / | k]|
d Exponential model y h = Co,+ C-Cy, x l-exp =3 |h]/a

2.2.2
6 1 2
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Table 4

4

Anisotropy parameters of primary datasets

Month-day

&

Date & Instar

Anisotropy factor

Direction of major range

05-11  1%Q 0.14 115.5
05-16  1*Q 0.20 120.6
05-16 2™ 0.14 114.6
05-21  1*Q 0.16 162.0
05-21 2™ 0.14 114.1
05-21 3 0.15 115.6
05-26  1*Q 1.00 9.0
05-26 2™ 0.39 114.9
05-26 3" 0.14 114.9
05-26 4" 0.14 115.5
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