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Impacts of landscape patterns on populations of the wheat mites, Petrobia latens

(Miiller) and Penthaleus major ( Duges) , in the North China Plain
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Abstract; The simplification of agricultural landscape associated with agricultural intensification may have significant effects
on economically important insect pests. It is essential to clarify the landscape factors that significantly impact the populations
of these pests, which forms the basis of pest control through habitat management. In the current study, 24 counties of
Shandong province were selected as sampling units. The landscape indices of each county were calculated from the
distribution of land coverage types, which were obtained by analyzing data from remote satellite sensing. Populations of
white mites were also surveyed in each county during 2008—2010. The relationships between the average annual abundance
of wheat mites ( Penthaleus major Duges and Petrobia latens Miiller) and landscape indices were examined by correlation

analysis. The results showed that landscape indices had significant effects on the populations of wheat mites, and the
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responses of P. major and P. latens to the landscape indices were species-specific. The P. latens population was positively
correlated to the LPI ( Largest Patch Index) and MPA ( Mean Patch Area) in the forest class, and was negatively correlated
to the shape in the forest class and to the LSI ( Landscape Shape Index) in the water class. The P. major population was
negatively correlated with CA ( Total Class Area) , PLAND ( Percentage of Landscape) , and LPI of the water class and with
the MPA of county. However, the edge effects of the water class had positive effects on the populations of P. major.
Therefore, in region with higher population of wheat mites, the water and forest class close to the farmland should be

optimized to control the wheat mite populations through ecological regulation and management.

Key Words:; landscape pattern; landscape indices; Petrobia latens; Penthaleus major; population dynamics
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Fig.2 The density of Petrobia latens and Penthaleus major in each sampling unit in Shandong province
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Table 1 The correlation analysis between landscape composition and wheat mites population

S B F#WE Petrobia latens 2 [ T Penthaleus major

Landscape composition r P r P

BEHEH (PT, Patch Type)

BIFEFE Province 2 N T ) NI 15 R o B B = R 1

KEHEFEE (PR, Patch Richness)

B IFE R County 0.1798 0.4006 -0.2949 0.1619

B FFEHE (PRD, Patch Richness Density)

B IFE R County 0.1783 0.4046 0.1158 0.5900
i TR A Tl B %A E 45 H# . RIT represents the residential , industrial, and traffic lands

2.2.2 SOWLKG RO ZZ B A 5 e

FE RN R e B S AR B RS [ AR U (r=0.4721,P=0.0198) FIF- 3B AL (r=0.4723, P =
0.0198) W IEAH G, 22 [B i Tl A% A= 1 5 K AR A S T FR (r = - 0.4439, P =0.0298)  BEH  FRL LL il (r =
-0.4933,P=0.0143)  f REEH A8 E (r= —0.4295, P =0.0362) LA K B 5030 B A 2 B e mi X (r =
-0.4102,P=0.0465) & W E AR, 5 B W5 F (r=0.5005, P=0.0127) FFHk(r=0.4898, P=0.0151) #f
Hi(r=0.4112, P=0.0459) FlJE T3 (r=0.5420, P=0.0062) HYBEH 33 2 B EIEME (£ 2)

K2 SUMESEHEEHMHNEXEREIEES

Table 2 The correlation analysis between landscape quantity and wheat mites population

FOK R A Petrobia latens SR )T Penthaleus major
Landscape quantity r P r P

BB B AL (CA, Total Class Area)
HIRFER County

FRAK Forest 0.1165 0.5877 0.0612 0.7762
FHh Grassland 0.0686 0.7676 0.0292 0.9000
KA Water -0.1613 0.4515 -0.4439 0.0298
Hiib Farmland -0.2252 0.2901 -0.1858 0.3848
J&T38 = RIT -0.1295 0.5464 -0.1900 0.3740

BEHLEFL L] (PLAND, Percentage of Landscape)
HH5E ] County
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F 0 Petrobia latens

%[BTl Penthaleus major

Landscape quantity r P r P
AR Forest 0.2502 0.2382 0.2828 0.1805
EHh Grassland 0.1423 0.5383 0.1683 0.4658
IR Water -0.1304 0.5437 -0.4933 0.0143
Bt Farmland -0.2199 0.3018 0.1925 0.3674
J& T RIT 0.1443 0.5011 0.0693 0.7476
BEHRFEE (PD, Patch Density)

B IE R County 0.1290 0.5480 0.5005 0.0127
FRHK Forest 0.0197 0.9274 0.4898 0.0151
EHh Grassland 0.2720 0.2329 0.2416 0.2914
KR Water -0.3250 0.1212 0.0389 0.8566
Bt Farmland 0.1073 0.6178 0.4112 0.0459
J& T3E RIT -0.0293 0.8919 0.5420 0.0062
T RBEHR T FFE XL ( LPI, Largest Patch Index)

B IFE R County -0.0680 0.7521 0.2116 0.3208
FRBK Forest 0.4721 0.0198 0.2422 0.2542
i Grassland -0.0484 0.8351 0.2284 0.3194
JKAK Water -0.1396 0.5153 -0.4295 0.0362
Bt Farmland -0.1212 0.5727 0.1939 0.3640
J& T3E RIT 0.2112 0.3220 -0.1863 0.3834
SIS (MPA, Mean Patch Area)

B County -0.0850 0.6928 -0.4102 0.0465
FRFK Forest 0.4723 0.0198 -0.1988 0.3517
il Grassland -0.1887 0.4126 -0.0310 0.8939
KR Water -0.1699 0.4275 -0.2869 0.1741
Bt Farmland -0.1017 0.6363 -0.1069 0.6192
J& T RIT 0.1952 0.3607 -0.1069 0.6192
Shannon ZFEPEFEEL (SHDI, Shannon’s Diversity Index)

Bl County 0.1957 0.3594 -0.3172 0.1309
Simpson Z#EETEFR (SIDI, Simpson’s Diversity Tndex)

BIFHE ] County 0.1798 0.4006 -0.2629 0.2146

s Ji TIEA AR EAE Tl & H 2S84 H it ; RIT represents the residential, industrial, and traffic lands

2.2.3  SOWgEF XA E AL

32 AR Y & AR R S KR ) ST AR FE B (r=-0.4443 , P=0.0296 ) LA K FRAR I 0 TEAE 50 (r=-0.4097 ,
P=0.0468) JEK ML (r=-0.4148,P=0.0439) AL [FFE L ARFEEL (r=-0.4493, P =0.0276 ) &t I 3 FAH ¢
M5 AR B AE B 455 (r=0.4172,P=0.0426) 5 i F E A,

2 [ TUl R R Y 2 2E 5 B (= 0.5219, P =0.0089)  i#k (r=0.4671,P=0.0214) #Hb (r=
0.5534,P=0.0050) FlJ& T3 (r=0.5288 ,P=0.0079) [ i1 L5 FE , IKAK IR 3 TE 4650 (r=0.4088, P=0.0473 ) F1J#
KA (r=0.7035,P = 0.0001 ) , FE KB 43 45 %0 (r=0.4229, P =0.0395) FliE B35 %0 (r=0.5821,P =
0.0028) , B JEHl (r=0.5169,P=0.0097) Flji& T3 (r=0.4156 , P =0.0434) A4 A K AR b 52 0 38 B ARG T 5
TR Bh S K BE (r=-0.4352,P=0.0336) DL S B35 [l (r=-0.5219, P =0.0089) . 7K{& (r=-0.7022,P =
0.0001) J& T3 (r=-0.4255,P=0.0382) A S AE BEFE A W E AR L (£ 3) .,
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Table 3
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The correlation analysis between landscape configuration and wheat mite populations

SEULEEH

25 Petrobia latens

Z R T Penthaleus major

Landscape configuration r P r P
AR (ED, Edge Density)

B IR County 0.0957 0.6563 0.5219 0.0089
FRMK Forest -0.0072 0.9733 0.4671 0.0214
il Grassland 0.2351 0.3051 0.1779 0.4405
JKAR Water -0.3942 0.0566 -0.2029 0.3416
H#th Farmland 0.0534 0.8043 0.5534 0.0050
JE T8 « RIT 0.0311 0.8854 0.5288 0.0079
BIHGKE (TE, Total Edge)

B 5 County -0.0720 0.7383 0.0320 0.8821
FRHK Forest -0.0558 0.7955 0.1801 0.3997
il Grassland 0.1315 0.5698 0.0423 0.8557
KR Water -0.3316 0.1134 -0.4352 0.0336
Bt Farmland -0.1020 0.6354 0.0173 0.9361
J& T38 = RIT -0.1855 0.3856 0.0994 0.6441
SWIEARFEEL (LSI, Landscape Shape Index)

B County 0.0133 0.9510 0.2522 0.2344
FRFK Forest -0.2720 0.1985 0.3260 0.1201
i Grassland 0.2241 0.3288 0.0514 0.8250
KPR Water -0.4443 0.0296 0.2940 0.1632
HiHh Farmland 0.0707 0.7427 0.2365 0.2659
J& T8 RIT -0.1616 0.4506 0.2587 0.2222
S TEFEE (FRACT, Fractal Dimension Index)

B R County 0.0643 0.7654 0.3454 0.0983
FRAK Forest -0.4097 0.0468 0.4229 0.0395
i Grassland -0.0299 0.8977 -0.0243 0.9166
IR Water -0.1924 0.3677 0.4088 0.0473
B Farmland 0.2983 0.1569 0.2402 0.2582
J& T3 RIT 0.0790 0.7137 -0.2040 0.3390
JAK AL (PARA, Perimeter Area Ratio)

BIFFE R County 0.1064 0.6207 0.5169 0.0097
FRAK Forest -0.4148 0.0439 0.3820 0.0655
i Grassland -0.0103 0.9646 0.3017 0.1838
KK Water -0.3048 0.1475 0.7035 0.0001
Bt Farmland 0.2823 0.1814 0.3897 0.0598
J& T38 RIT -0.1384 0.5189 0.4156 0.0434
IEFIEIE AR 35 %0 ( CRICLE, Related Circumsecribing Circle)

Bl County -0.0514 0.8116 -0.1238 0.5643
FRBK Forest -0.4493 0.0276 0.5821 0.0028
HiHfh Grassland -0.0510 0.8263 -0.1378 0.5515
IR Water 0.0519 0.8098 0.5453 0.0058
Bt Farmland -0.0178 0.9344 -0.3057 0.1463
J& T3 RIT 0.0519 0.8096 -0.3057 0.1463
RAEFFHEH (CONTIG, Contiguity Index)

HIRJE I County -0.1028 0.6326 -0.5219 0.0089
FRBK Forest 0.4172 0.0426 -0.3746 0.0713
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UL I 4 Petrobia latens E M TR Penthaleus major
Landscape configuration ' P ' P
Bl Grassland 0.0165 0.9433 -0.3005 0.1857
KA Water 0.3051 0.1471 -0.7022 0.0001
HiH Farmland -0.2817 0.1824 -0.3880 0.0610
J& T3 RIT 0.1500 0.4842 -0.4255 0.0382

# JE TIEE R R Tl B AW I, RIT represents the residential, industrial, and traffic lands
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