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BALFE W, i H K E SR B Sitobion miscanthi (Takahashi) , R &% % #F Rhopalosi phum padi (Linnaeus) #F= & £ M
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Analysis of the dominance and niche of aphids at the wheat earing
stage in Langfang, Hebei province

HUANG Zongbei'?, ZHANG Zhi’, LI Xiangrui’, ZHU Xun’, ZHANG Aijhuan'*, ZHANG Yunhui**

(1. College of Bioscience and Resource Environment , Beijing University of Agriculture, Key Laboratory of Urban
Agriculture (North China), Ministry of Agriculture and Rural Affairs, Beijing 102206, China;2. State Key
Laboratory for Biology of Plant Diseases and Insect Pests . Institute of Plant Protection, Chinese Academy of
Agricultural Sciences. Beijing 100193, China; 3. Beijing Plant Protection Station . Beijing 100029, China)

Abstract By field survey and analyzing the main aphid species and their niches at the wheat earing stage in North
China, this study aimed to provide a technical support for the prediction system and scientific prevention and
control of wheat aphids in Beijing-Tianjin-Hebei region. We used five-point sampling and chessboard sampling
methods to investigate the species, dynamics and position of wheat aphid on plants at the earing stage of wheat in
Langfang. The niche theory was used to calculate the niche width and overlap of three wheat dominant aphids,
Sitobion miscanthi (Takahashi), Rhopalosiphum padi (Linnaeus) and Metopolophium dirhodum (Walker). R.
padi had the widest temporal-spatial niche, followed by S. miscanthi and M. dirhodum . The niche width of R.
padi showed an upward trend with time, while the other two aphid species showed a downward trend. Niche
overlap existed between different aphid species: R. padi and S. miscanthi had the largest overlap (2. 073 0), and
S. miscanthi and M. dirhodum had the lowest overlap (1.656 4). With the passage of time, the competition
between S. miscanthi and R. padi tended to intensify, and the competition between R. padi and M. dirhodum
tended to weaken, while the competition between S. miscanthi and M. dirhodum was relatively stable. S.
miscanthi was the main dominant species of local wheat aphids. The temporal-spatial niche width of R. padi was

the largest, and its competition with S. miscanthi was fierce. The temporal-spatial niche of M. dirhodum was

WiHH: 2022-11-11 &iTHHER: 2022-12-07
E&WH: EHZEPEIEAREKFR(CARS03)
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Fig. 1 Schematic diagram of each part of a wheat plant
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Fig. 2 Dynamic curves of wheat aphid populations in

Langfang area
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Table 1 Distribution of three wheat aphids species in different parts of wheat plants in Langfang area

VA b/ 3 ot/ N2 0o HCTE TR /N AR AN RIS (9 4341 / 6

H-H Distribution of three aphid species in different parts of wheat plants in Langfang area
Investigation F2 Gt BEFT gt BLCE S H2E Fent HEIWE B3N R
date Species Ratio  Ear Spike-stalk Flag leaf 1st internode 1st leaf 2nd internode 2nd leaf 3rd internode 3rd leaf Base
05-08 1 65.96 32.73 0. 66 23. 74 1. 11 17. 84 3.33 17. 46 0. 10 2. 64 0. 38
1 11.04 3.12 5. 97 12. 67 1. 65 15. 15 0. 28 25.99 4. 68 26. 35 4. 13
I 23.00 0. 00 0. 00 13.92 0. 00 35.29 2.79 36. 27 0. 00 11. 36 0. 37
05-14 1 70.69 41.14 1.57 26. 43 0. 48 18. 59 0.03 10. 51 0.10 1. 14 0. 00
Il 11.42 21.54 9.93 7. 60 12. 52 21.54 13. 27 9. 27 1. 84 2.42 0. 08
I 17.89  0.04 0.99 45. 87 0.61 33.71 0. 24 15. 65 0. 00 2. 88 0. 00
05-21 | 74.96 44.01 2.14 24. 85 1. 33 16. 45 0.71 8. 23 0. 28 1.98 0. 02
Il 10.34 24.11 3. 42 16. 28 5.73 19. 31 3. 62 21. 31 0. 40 5.13 0.70
I 14.70  0.00 1. 24 40. 36 1. 32 29. 43 0. 00 23.78 0. 00 3. 64 0. 23
05-29 1 68.09 38.81 18.08 29. 85 6. 63 4. 81 0. 17 1. 16 0. 00 0. 50 0. 00
11 14.89 36.84  10.53 22.37 14. 47 14. 47 0. 00 1. 32 0. 00 0. 00 0. 00
I 17. 02 0. 00 9. 09 41. 82 12. 73 25. 45 1. 82 9. 09 0. 00 0. 00 0. 00

D L 2kFAS R 1 ALY W ZICRRATIE: b He7 AN R P f oy B0 e A9 L 4

1 : Sitobion miscanthi; 1l . Rhopalosiphum padi; Il : Metopolophium dirhodum. The ratio is the proportion of one aphid species to the

total number of aphids.
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LI P i) FEE S AN BT 0 5 28k 5 2 I 5 R 2 O 0
W P2 LR 2SO T RE 5390 D 0. 299 8 1 0. 257 4., i

IS TEHFERS AN T I o e 2 T 7 AR A 44 A W0F 149 A
SN EE R A S ESEBCE N 1,793 3,
e ATIE 2. 454 85 Fh AT M BF 55 22 JC I A B 9 A=
ASAEAEMRERE 8 1692 0,505 1. 810 45K
A it A B 5 22 O IR AR M 1) A 256 T A 45 KB I )
AW TR 1. 762 5.4 05 1. 955 3(5R 2).,

K2 BRYIMIX 3 FuNE AT B S A A SRR A R ZE ALY

Table 2 Changes of spatial niche of three wheat aphid species over time in Langfang area

A/ A-H HEBNLTEE (B)  Niche breadth LRSI EE S (L) Niche overlap
Investigation date B Bl BIl LCT. 1D LCT, 1D LI, 1D
05-08 0.378 5 0.495 4 0.274 8 1.205 4 1.6327 1. 955 3
05-14 0.279 9 0.527 9 0.267 7 1. 609 4 1. 810 4 1. 847 9
05-21 0.272 1 0. 530 4 0.253 8 1.903 7 1. 694 6 1.651 1
05-29 0.268 7 0.637 1 0.233 3 2.454 8 1.630 3 1.595 7
SFHIME  Average value 0.299 8 0.547 7 0. 257 4 1.793 3 1.692 0 1.762 5

DL s psgs I RAGETEF: 1. ZMIKAEE. TR,

1 : Sitobion miscanthi ; Il : Rhopalosi phum padi; Il : Metopolophium dirhodum. The same applies below.

MTESFRET (3R 3) R K EEAR Wi 5 R A3 4
I 4 B B A B R HERS B AL T B 7E S
H 29 Hea4 850 mik 0. 950 4, FRELA R 5 4
TCR KB 10 35 it BE A X RS . R4 I 5 52
TC AW 1 55 S REGE AL T, XS 1k 5
AN E A — 2

&3 BYMBEX 3 MUNEE R ARSI BRER B AL
Table 3 Changes of niche competition indices of three wheat

aphids species over time in Langfang area

P HE/ A-H A ALTEFHERO
Investigation Niche competition index
date cCl, 1D CCl, D CCIL, 1D
05-08 0.587 6 0.636 1 0. 846 0
05-14 0.775 2 0. 636 9 0.742 9
05-21 0. 845 3 0. 566 9 0. 698 4
05-29 0. 950 4 0.590 8 0.625 1

2.3 NETEHAEF RMEER- =AM
TE I TA) A2 250 BT RE 1 ARAS S A8 WF 19 A 256 B8
FERLTE . M 0. 705 9, HAARI N2k HAT REF 0. 536 5

A T A 0. 486 1, Ui A R4S 4 B ef i % 2 19
e T DIBCE R R A= B W /INZ2 R v L F Ay 2 gy
HOR A IR sk A B R D 3 R H e Nz
J& B — EATAE - R G5 W A 22 JC A8 07 g B [ A
SN RBEK N 1. 343 5, 3K B4 T ZZ TC M
FAE W A ] A A7 T R B/ o 1,054 3,

FEAS (AR P BE b AR 4855 WF 1) A A 5
FE 98, o 0.671 9, H AR IR Ry &2 JC W A 45 F
0. 354 3 FIFKHEAT W F 0. 323 3, 25 [A] A= A5 & JiF
KA P 15 AT G5 55 F (1. 694 3) =K B4 ¥ i
HELMESE (1.571 1D >RA4 S 53 T M
KAFWF (1. 458 8),

FER =25 YA b R 4 4 I AR A T
570,474 3) AKFEAF P FIR 2 (0. 173 5) , Z TC M
KA /N 0. 172 2), FER 28 A 540 5 & B 7 1
RELLS WU 5 RS 4545 00 (2. 073 0) > R4 4 45 WF
HETCME G (1. 959 9) >3k EL 45 Wi 5 2 6 M
KA (1. 656 4) (£ 4),

x4 3MUNEHFHMBERE ZEAURNEESUEERESRE

Table 4 Niche breadth and niche overlap of three wheat aphid species in temporal, spatial and spatio-temporal dimensionality

A5 A1 98 (B)  Niche breadth A EAE (L) Niche overlap
Dimensionality Bl BIl BIll LCT, 1D LCT, 1D LCI, I
[fE]  Temporal 0.536 5 0.705 9 0. 486 1 1.223 5 1.054 3 1.343 5
23[A]  Spatial 0.323 3 0.671 9 0. 354 3 1.694 3 1.571 1 1.458 8
-2 Spatio-temporal 0.173 5 0.474 3 0.172 2 2.073 0 1. 656 4 1.959 9
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