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Abstract: Wheat is one of the major crops in China. In recent years, the global climate change and
adjustment in structure of agricultural production influenced the occurrence of diseases and insect pests. This
paper focused on analyzing the tendency of diseases and insect pests in occurrence, loss, and spatial distribution

ranges in wheat crop from 2000 to 2010. Result showed that the occurrence area of insect pests was more than
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that of diseases in most years during this period, and the occurrence area of diseases and insect pests were
29.7418 and 35.6006 million hm” respectively. The save loss yield of wheat from diseases rose from 4.108 in
2000 to 7.270 million tons (increased by 77.0%) in 2010, while that from insect pests was from 7.012 in 2000 to
8.708 million tons (increased by 24.2%) in 2010, which means that the level of prevention and control against
diseases and insect pests was enhanced obviously. The actual loss of wheat from diseases rose from 1.320 in
2000 to 2.412 million tons in 2010, while those from insect pests rose from 1.554 in 2000 to 1.744 million tons
in 2010. The actual loss rate by diseases increased by 58.1%, while that by insect pests decreased by 2.9%. The
results showed that the prevention and control against diseases and insect pests still needed great efforts,
especially for the damage from diseases. The diseases and insect pests of wheat mainly distributed in East China,
Mid-China and North China, while less so in Northeast China and Southwest China. Based on the ecotope of
wheat growth and plantation, the integrated pest management researches on regional farmland ecosystem should
be promoted.

Key words: wheat; insect pests; diseases; occurrence area; loss yield; loss rate; spatial distribution

0 5l 5

NSRBI E B A |2 I BB AR, 34%~40% K5 ET AN 2R A i b
St B — RN I, AR SR S A A, NI SR A
AR EAED25%M22%, FiH BRI 1210t FHBREERZAIN2%, LREZL—EANORER, £
R e b A LR SRR, TN R ERRZ, A, fEEK, WS NE
R R IR R AR, AT RO SR R, OB IR AR AR e A R TR
AR il B2 S 2 4 i LR

LK, PR AR R BT BERT A AN L K PER T IR EE DL R AR A 7 s
AR, ANTFE R 1A AR RS R G B R A S AE AR R, A L U A DR e
FELL RRBH 5 A5O3 1991—20104F 3= SO e /R4 A= 9 358 AR HEREA T O30T, R BT R ek 3 ¢
PR e AR RN (AR KRS R ET i S N AR o N R TR
R B, AR TIRE AV R Geh- Bl /NS R B AR H A 2 S A 1 s, T
73 HT2000—20 104 1T 1EE 1 R) /N2 A1 LS R AR TIAR . BIVARERE . & T d Il R 3 b 3L 22 (W) A1 s S 14
ALHEH AR E N A AW R AR S G TR, DA g DR /N AN B AR A B P SRS A B AR ER
RIS

1 MRS TTA

1.1 #iEERIE

2000—20104FFR[E /N5 F A AU R AR TR BVATHAR R RIER . SERRBUR BRI T A R
it vkl 2000—2010%F B [E /N2 iR i AUR ™ AR I TR G v AR5 s 201045 /N2 S5 1 - Hh 7
i FEI I3 A AR T 1 53 R S A
1.2 S¥iER

AN R IR AE TR . RAERESE . BHVATHIAL. BHVAREE . M. MR URR SLhafi k&
HNSZ Bt R R B MR AR
1.3 A%

AR R SPSSH VKA M /N dps U (R R AT AR R AEFRRE . BRTHAR BHVATEE . Hlnl
PURE . BEIHIR . SR R S R R ) AR A

2N A R ArcGIS 10 280 E 43 M1 /N2 R E 2 (M) 40 A (1) a2y, N g =& (g
PEHE1, Feature) ; 20104FH A H 78 o R A Bt OIS 202, Raster) o (2D F )@ PEEds



2015455 131 AR H A 2000—20 104 /N2 s kAR 55 0 SR T «3

L SRS 5 1 G5B, ArcToolsbox - Conversion Tools - to raster - Feature to Raster) - (3) ¥Hli#& %k
P 1 5 M Ed 2B it CPEE, ArcToolsbox - Spatial Analysit Tools — Extract - Extract by Mask)

2 HRE

21 IEFRHELE@MRMELEREE

PR RS GE v BRI AT, 2000—20104F 8 [ /N 229 5 kA T AR 5 3 R AR T RIS 5 30 )y B 44
(F1-A, £, Hrb, NEREELRATR N2 974.18)7hm?, 114E AR H129.0%; HFHEY KA
N3 560.06)7hm’, 1IEENIEMO.5% (K1-A) o WREFER KRG, TIE/NER FE20004E £20104F 44
RAFEEA1.34%, 1M1 HUF R 1.60%;  11AF A3 5 P HUEE A AR 0 il 38 1 15.3% H135.8% (18 1-B)

—— = —— =
50000 A EE 20p B —
. NE : ‘ - AE
£ 40000 [ ‘
g ® 15 '// N2
S 30000 | = B _
< oM 1.0 i
E 20000 |- 5 -
H
ﬁ 10000 F K 05
0 L L 1 ! L ! L L L 1 ) 0 1 | | L L L L 1 L L )
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

SEpy Gy
B 1 20002010 FFHENEFHRELEERALERE

22 INEFHRERAERIGAREE

A, IA2000—20104F T [H /N2 5 T 5 U BB va AR S B KOs (E2-A, 1D, Hi,
/NI S B VA TR 20004F 1192 057.02 )7 hm 14 I 1201045 [#13 500.42 7hm?, #4170.2% (E2-A) 5 HizE
B VA THIAR M3 103.68 J7hm™ 84 i1 51)4 048.35 /7 hm?, H411130.4%([&12-A) « /N5 BT G FLREE A20004EF(10.77%
WINF20105E11.44%, HUEFTIEHRE N 1.16%BE INE]1.67%; 7514 187.0%F143.3% (K2-B) .

Fz 1 20002010 F/hERHREZLIEFRE AT

el A it P 1 Y LT HIRRH R PAH FEE)
e INZE Y=61.401X-93 367 0.002 4 0.886 0 ~
NAE ¥=490.32X+70.803 0.3499 0.0550 /
Ry INZE ¥=0.420X-82.828 0.426 1 0.029 0 1
NAE ¥=0.023 9X-46.349 0.442 2 0.026 0 1
GV INZER Y=1 003.7X-2 000 000 0.479 2 0.018 0 1
A NAE Y=1 085.3X-2 100 000 0.5314 0.011 0 1
BT NZENH Y=0.431X-85.179 0.419 1 0.0310 1
NAE ¥=0.048 5X-95.763 0.570 0 0.007 0 1
T NN Y=29.941X-59 484 0.533 8 0.0110 1
BRI A Y=44.727X-88 968 0.434 2 0.027 0 1
N NZETH Y=0.141 1X-277.62 0.1928 0.1770 /
e A ¥=0.244 9X-484.06 0.258 7 0.1100 /
v et g INFEIR Y=1.038 3X-1 886.8 0.003 3 0.868 0 ~
R NAE ¥=8.734 5X-17 358 0.426 8 0.029 0 1
v et e INZE ¥=-0.045 3X+92.880 0.0399 0.556 0 N
KR NAE ¥=0.044 2X-87.096 0.2354 0.1300 /

T YNERRES AR (10°hm?) « RAERE (%) . BiaEH (10°hm®) . BHATEE (%) . BEHLE (10' |
PEHRKER (%) o SERHRE (100 SRR (%) ; X NS, 20005EF20104E. XRE>0 W& MEasan, X
RAR<OREPHTE D P H<0.05H &AL, PE>0.05H % IEHWE). 18] B T, s\ ksl
WOR B ~AEOfH T 8 .



c4- oW oK E R % 4§38 HH 1

. ) 20 ¢
50 000 . E
g 40000 | S s
::‘: E 1.5
S 30000 il
= 3 10
E 20000 | = do "
ol
# 10000 8 05
N N
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

SEfy Ay
B2 20002010 FFHE/NEfwAEHEERFAMGEREE
23 INERHBEREERE R K SR E R RAE
INFZIP BT I S A9 IR /N 22 45 2% 5 AA20004E410.8 17t I 20104 19727.0 Jit, ¥9177.0%; S E;
Ya JE B B /N2 NT01.2 748 N 51870.8 J7t, BEK24.2% (JK3-A) o /NAZ F 4 01451 2 R M20004E [1)4.12%
B IN3020104F(1)6.32%,  HL 3 46 [m] 453 2 28 A 7.04% 15 113 7.56% (13-B).

—+ hE
150 A ‘ EI 150 B
_ - RE
?3 1200 | Q120
5 5
® 900 | K 9.0
i

= B
R@i 600 | 60 | TR
B a0t =30 L

L 1 1 1 1 L 1 I

| | | 0 1 1 1 1 1 1 1 L 1 1 ]
& 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

0 4y

B 3 20002010 £HE/NERFBERARKRERAEMIRERKE
24 INEBFHELRIRKENLRBAE
JUEHAT THBIPG, Bl TR EE 2R, SECYF AR ) FRER N,
2905 S S B 2k B H20004F 132.0 7t N 3120104E241 .2 t,  d 3 Sebrfin e i 155.4 7 48 N 31 174.4 J7t,
3K 82.7%A112.2%(K14-B)
TENILSE R R R T, /N 22993 T S B 452 2K R AN 20004 119 1.33% 384 1 21120104 1£12.09%, 380 T
58.1%; 10 HUF SERR R Z MM 1.56% FFFRI1.51%, T T172.9%(Kl4-B) .

S
—— BE 501

. —— HE
wop A - WE B

. JEE
® 40t -

300 - @ =

= 20} ' \ ‘ /\

WML E10"
[\*)
3

% f‘\.’_-—o\’/a-—&\w_'_—f
HM_Q 100 E’ﬂ< 1.0}
# 0 ! ! ! ! ! 1 ! ! ! ! ,
0 L L L L L L L ! L L )
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

0y Sy
B4 20002010 FHE/NEHFHEELFRIRKEMEFRMEE
25 IZNEFREEAESTEE
FRPE2010 45 Hp [ I8 20 R0 M 78 56 23 2R A0 25 1) 20 A B DA R 5 R 1 B 2 s = R 5
Wi, HE T RSP RN R U I R AR Ak Ry . AR % K, NIRRT R AR A B A
AR s SRR LR YETR, s Serp X . WAk AN R AR A
R A A R AR MBI IR VI, v b i eg s Ema b X 0 7. ZRAEHLDC 5 AR, 375
[T A S = 7 SN = PR e L R £ e AN L1 D E =35 S /= N w2 A=



201545 111 BB H A 200020105 [l /N2 HUE R 2 5 o SERFAE A « 5

70°00"F 000", 90°0'0"F. O000"E T000"E 120900"E 130°0°0"F 140°P0'0"F
?\‘ N
X
z z
& s
71 =
e s
= -
4 Lo
21 =
= =
T ~_!1i
Ai;m" .
z z
At e 0 250 500 1,000 /
B e4wE T e
B0 E 9N0"E 10000 OV 1202007 E 1HE00E
I fER ). 20144E8 H20H A AL o E A B B Yt SR

Bs5s FENEFRETELEZTEHSH
3 w5t

WL XF2000—20104F 1 HAEFRE /N2 T 5t SR AR THAR M o, B /N9 5 s AR TR 2
SRS RS /N R BUREAE R e AR TR 22 A2 974.18)7hm ™ HI3 560.06 J7hm’. S AAKE, /)
25 R AR E I AR A BT 35, (EAE20024F 005 55 K A T AR SR I8 K, 3% i 20024F N4 4%
PRI AR19504F . 19644F F119904F J5 78 4x [ i FHl 4 S R iAT™; 4k20024F 2 J5, 20034F/NAE AR 250
PR RATE, ATt S O A TR S AR . (ER T R E, R R, R R AEREE,
AN BER S T T HICIRPIATIAR, PR, AN R EWR TN

RS TRERI S, FRIE2000—20104F 11AE/NE U 40 I R . P13 2 R S R AR 1
IS Gt TR, AN ERTG E RPN 5 A 20004F410.8 7t I £20104E-#)727.0 J7t, 3
I053.2%; /NFEHUEBE A G 3 BN 22 = B N T01.2 )7 N £11870.8 J5t, H9K:24.2%. 1 LLFR[E (1) N FAR £
T P EE400 kg /e A7 THEC, 201047 /N 2205 3 A1 U B a4 [l (1) /N 22 7= 1 3 il A 11 817.5 05 AFI2 17775 A1
SRR, TPk 3 994.5 7 NS HELAER VR, R I/NEZ 9 B R R R K.

JRUE, BT ARARASEE 2 R IR, RO E ARG O RN, N I R s
B 2K it FH20004F 132.0 )7t I £1201045241.2J7t, B IE B SLbrdil e im i 155.4 7 e N £0174.4J5t, 43
TR 82. 7% H112.2%0 20104F /N A5 B 38 1) SE Bt 2K B 415.6 7t A1 0397 NI AR, 2
AN R B I A AR AR T ] o ML SRR R 2K, /N2 00 35 SEBR 401 2k 26 20004 111.33%
B IN320104F(1)2.09%, SEHN T 58.1%; 1y HL 3 SEPR R F M A 1.56% FFERI1.51%, TR T72.9%. XER
FIR bR R S T i, AR ENBUREA RS, AR N ERR A O . (]
P332, 20105/ N2 B3 SE R i SEBR 4 R 3 e i, X AT B S B T20094F Ak ZE—20104F- 45
ZE, RERAAME 05 Romd ik, SN ERKZ B E R, FOOE UFE R AR RATRE A
BEAN, HR G AENE T BE R0, SRR B SEPR I R . BT, N U R



<6 ook H R # 95 38 A&E 1 ]

AEAT S AR T IR AR B DI K

MR R AT SRk A, 8 R ATAERE AR, R AR B IX (RN 7 DX, AR B DA
VO R i DX AN B A AR A R, DB AN R XN 2 AT D AT . RN IR R A N
SR ML AN R S B AR FAR RG-SR A KRR RS,
AR IRIA B IR R AL AR T AR SRR I 2R, &R FAES R E, B0 R ARG
SIE, AR ARRE n A B R E DG SR, i HURRE A e e AR S,
KAFRACKS R IR SN, e ENEEYOR, SEE AR, AR RS A [ G X
AN R RO, A AL RN ER G A SR R R RS
RS Y R D RO N AU SRR AR AP R X N A AR A, T REX
R RS R i ga El

S

1] SRR o BN 77 N R P R B SRR R 57047 [D]. M THIBRMBHER Y, 2013.

2] BARAE, L, TSV ANEmIERAN]. RRECE /K, 2014 (6): 42-42.

3] Wi, R AW L O R ARSR R M), dbnt b EAR O H AL, 2012.

4] Xl N AR RAR AT R R AR, 2011,48(5):1117-1122.

51 BRBHS, Sl A% HH A% RAR ) B U AR S 2PN 0], B B 2z, 2011, 48(5): 1177-1183

6] BRBHS, 1'12%70, XK. 1991—20104 [ - B S AR W K R ARFIE BT[], A KR, 2014, 37(1): 1-6.

7] /55, Saiying G E, 5Kk, &5, 1991—20104F 1 E AR AU LB R T[], A B HU2P9R, 2014, 51(4): 1104-1113.

8] Jale, B, SATN. 2002 AFEIRIE N SAER LRI, MR, 2003, 29(2): 5-8.

9] EEME, B, Bk, 552003 G/ R RGAT IR 08T KBl vaxs S [J]. fR e fE A RHE, 2004, 22(2): 27-28.

10] ¥45, X, EIRE. DNEE IR REREFRATISEEEN I BHE TR, 2011, 29(20): 68-72

117 BREHDS, 112%78, Xl 1991—2010 4Fr [ 3 SO EWAE WK R AERFIE - AT D). AR R, 2014, 37(1): 1-6.

12] Altieri M A, Letourneau D K. Vegetation management and biological control in agroecosystem [J]. Crop Protection, 1982,
4(1):405-430.

[13] ZIEER, Altieri M A, KA T, EVZHEIES FIRGEEPHAM]. dbat: Btk 2009.

[14] #iAE, 400, F, & UrARm b EAR D 1 semar]. s ERERE, 2012, 45(10): 1926-1934.

[15] b, EHF O, BAE Ao BTG K 3 500 dUE s [0]. Aok TRER, 2010, 26(S): 263-271.

[

[

=

[
[
[
[
[
[
[
[
[
[
[
[

16] FthA, it k5. REMREF=EE3INERENSR SN R4 TR 55 EE, 2009 (10): 28-34.
17] b, F i M AR S . vk A SEER[T]. B HUANIE, 2001, 38(5): 337-341.



