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Effect of northern hemisphere teleconnection pattern indices of 500 hPa
height field on phenology of moth and damage area of larvae

of Loxostege sticticalis
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Abstract The northern hemisphere’s 500 hPa height field teleconnection pattern indices integrate various meteorological
factors such as temperature, precipitation and air pressure. Many biological phenomena have been reported to be related to
these indices. In order to find out whether these indices affect the occurrence and crop damage caused by Loxostege
sticticalis L. , we tested trends in the phenology of annual moth occurrence and damage caused by its larvae and analyzed
correlations between these and the indices in China. The results indicate that the date on which the first L. sticticalis moth
was caught (FMCD) displayed a significant advance trend of 0. 40 d per year on average, and had a maximum correlation
coefficient with a mean POL value from Jan. to May. The date on which the last moth was caught (LMCD) took on a
significant postponed trend of 1. 31 d per year on average, and had a maximum correlation coefficient with a mean value of
EP-NP from Jun. to Oct. The area subject to damage by L. sticticalis larvae had a significant increasing trend of 57. 07
khm®, and a maximum correlation coefficient with a mean value of EA from Jan. to OctL.
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Fig.1 Trend of first moth caught dates (FMCD) of Loxostege sticticalis
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First moth caught dates (FMCD) of L. sticticalis were expressed as progressive days with May 1% =1.
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Fig.2 Trend of last moth caught dates (LMCD) of Loxostege sticticalis
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Last moth caught dates (LMCD) of L. sticticalis were expressed as progressive days with May 1™ =1.
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Fig.3 Trend of damage area of Loxostege sticticalis larvae of the whole country
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Table 1 Correlation coefficients of teleconnection pattern indices and first moth caught dates of Loxostege sticticalis
Ay
NAO EA wp EP-NP PNA EA-WR SCA TNH POL PT

Month
12—S5 0.035 -0.22 -0.22 -0.044 -0.13 -0.24 0.18 0.41" 0.470™ —
12—4 0.028 -0.12 -0.25 0. 058 -0.29 -0.30 0.14 0.41° 0.37° —
12—3  -0.0023 -0.025 -0.21 0. 083 -0.31 -0.26 0.18 0.41" 0.31 —
12—2  -0.027 0.041 -0.26 0.017 -0.36" -0.19 0.19 0.41" 0.18 —
12—1  -0.096 -0.013 -0.036 0. 026 -0.25 -0.067 0.13 0.43" 0.05 —

12 -0.093 0. 049 -0.20 — -0.35 0.015 -0.055 0.37" -0.06 —
1-5 0.081 -0.27 -0.17 -0.044 -0.029 -0.28 0.21 0.26 0.51™ —
1-4 0.083 -0.16 -0.20 0. 058 -0.20 -0.37" 0.16 0.26 0.39° —
1-3 0. 054 -0.051 -0.13 0. 083 -0.20 -0.32 0.21 0.26 0.38"° —
1-2 0.034 0. 027 -0.17 0.017 -0.22 -0.25 0.25 0.26 0.25 —

1 -0.061 -0.061 0.17 0. 026 -0.0041 -0.12 0.21 0.28 0.13 —
2-5 0.11 -0.29 -0.25 -0.061 -0.03 -0.30 0.14 0.15 0.49 ™ —
2 -4 0.13 -0.170 -0.30 0. 055 -0.23 -0.42" 0.078 0.15 0.37" —
2-3 0.11 -0.027 -0.25 0. 088 -0.27 -0.39"° 0.12 0.15 0.39° —

2 0.13 0. 097 -0.42" —0. 0045 -0.34 -0.31 0.13 0.15 0.26 —
3 0.078 -0.36" -0.091 —-0.066 0. 096 -0.19 0. 097 — 0.46" —
3 - 0. 084 -0.28 -0.12 0.076 -0.12 -0.32 0.018 — 0.29 —

3 0. 047 -0.15 0. 026 0.14 -0.10 -0.25 0. 068 — 0.32 —
4 -5 0. 068 -0.32 -0.14 -0.15 0.20 -0.063 0.073 — 0.37" —

4 0.071 -0.24 -0.21 -0.026 -0.11 -0.19 -0.038 — 0.12 —

5 0.033 -0.23 -0.013 -0.22 0.37" 0.11 0.14 — 0.38"° —

T+ 2 P RO 2R 7 X 7 ) 38 A G 8 BOE X I 0 T 5 22 TR) A A ME 5 G DL A AR OC RGNS 2 4758 2 B A B ©0. 0357 3k

B 12 -5 A1 NAO B{E(NAO, ) S B SC R BN 0. 035, = " RN K R BAE « =0.05 KFT B, =
FRMERBAE o« =0.01 KFFRF;“—" FORBH B . TR

Data in the table are correlation coefficient of FMCD and mean value of teleconnection pattern indices of corresponding column

during the months of corresponding row; for example, the data of row 2 column 2 “0.035” means correlation coefficient of FMCD

and NAO,, ,is 0.035. “ % ” means correlation coefficient is significant at the significance level of o = 0.05; “ #x”

correlation coefficient is significant at the significance level of a =0. 01.

»

" represents data missing. The same below.
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Table 2 Correlation coefficients of teleconnection pattern indices and last moth caught dates of Loxostege sticticalis
A
NAO EA wpP EP-NP PNA EA-WR SCA TNH POL PT

Month

10 0. 041 0.39° -0.31 -0.45" 0.073 -0.16 -0.24 — -0.41" —

9 -0.19 -0.0051 0.10 -0.32 0.25 -0.069 0.21 — 0.38" 0.016
9—10 -0.11 0.28 -0.14 -0.44" 0.24 -0.17 0. 0029 — 0.026 0.016
8—10 -0.21 0.28 -0.37"  -0.52" 0.15 -0.16 0.12 — 0.11 0.038
8—9 -0.29 0.024 -0.29 -0.46" 0.12 -0.098 0. 30 — 0.40° 0.038

8 -0.25 0. 04 -0.53" -0.42" -0.075 -0.079 0.19 — 0.17 0.039
7—10 -0.21 0.43" -0.4" -0.57" 0.11 -0.17 0.28 — 0. 083 0.038
7—9 -0.27 0.25 -0.34 -0.52" 0. 089 -0.13 0.44~ — 0.31 0.038
7—8 -0.20 0.28 -0.48™ -0.48" -0.061 -0.12 0.37° — 0.11 0.039

7 -0.065 0.39"° -0.23 -0.32 -0.018 -0.10 0.33 —  -0.01 —
6—10 -0.28 0.42" -0.46" -0.60"" 0.11 -0.15 0.20 — 0.078  0.038
6—9 -0.33 0.27 -0.42" -0.56" 0.09 -0.11 0.32 — 0.26 0.038
6—8 -0.27 0.29 -0.55" -0.51" -0.037 -0.088 0.21 — 0.09 0.039
6—7 -0.19 0.36 -0.37" -0.31 0. 0027 -0.055 0.12 — 0. 006 —

6 -0.23 0.12 -0.31 -0.14 0. 024 0.013 -0.10 — 0.02 —
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Table 3 Correlation coefficients of teleconnection pattern indices and damage area of Loxostege sticticalis larvae
IER) o
Month NAO EA wp EP-NP PNA EA-WR SCA TNH POL PT
5—7 -0.26 0.30 -0.18 0.061 0.011 -0.011 -0.21 — -0.058 —
5—8 -0.27 0.34 -0.24  -0.099 0.097 -0.081 -0.23 — 0.057 0.13
5—9 -0.19 0.33 -0.2 -0.23 0.17 -0.14 -0.15 — 0.11 0.17
5—10 -0.23 0.38" -0.23 -0.23 0.16 -0.17 -0.18 — 0.070  0.17
4—10 -0.24 0.35 -0.20 -0.20 0.069 -0.16 -0.19 — 0.050 0.17
4—9 -0.20 0.32 -0.16  -0.18 0.070  -0.12 -0.17 — 0.091 0.17
4—8 -0.28 0.32 -0.2 -0.062 0.0027 -0.063 -0.25 — 0.035 0.13
4—17 -0.26 0.30 -0.13 0.073 0.11 0.0029 -0.23 — -0.076 —
3—10 -0.24 0.35 -0.20 -0.20 0.069 -0.16 -0.19 — 0.050 0.17
3—9 -0.20 0.32 -0.16  -0.18 0.070  -0.12 -0.17 — 0.091 0.17
3—8 -0.28 0.32 -0.20 -0.062 -0.0027 -0.063 -0.25 — 0.035 0.13
3—7 -0.26 0.30 -0.13 0.073 -0.11 0.0029 -0.23 — -0.076 —
2—10 -0.087 0.37" -0.13 -0.17 0.056  -0.081 -0.21 -0.0076 -0.077 0.17
2—9 -0.037 0.34 -0.08 -0.16 0. 055 -0.034 -0.19 -0.0076 -0.056 0.17
2—8 -0.085 0.34 -0.11 -0.063 -0.0042 0.026 -0.25 -0.0076 -0.12 0.13
2—7 -0.055 0.32 -0.029 0.043 -0.079 0.092 -0.23 -0.0076 -0.22 —
1—10 -0.069 0.39" -0.094 -0.18 0.049 -0.092 -0.22 0.025 -0.088 0.17
1—9 -0.021 0.35 -0.044 -0.16 0. 047 -0.048 -0.20 0. 025 -0.070 0.17
1—8 -0. 0064 0.34 -0.069 -0.075 -0. 0064 0.0051 -0.25 0. 025 -0.13 0.13
1—7 -0.033 0.33 0. 009 0.018 -0.073 0.062 -0.23 0.025 -0.22 —
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