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Impact of the population ratio between pest and predator on the competitive
effect index among predators: taking Frankliniella intonsa and their major

natural enemies as an example

CHENG Honghao' ,CHEN Shiyan' ,ZHOU Xiazhi®,ZOU Yunding’, BI Shoudong" "
1 College of Information and Artificial Intelligence, Anhui Agricultural University, Hefei 230036, China
2 College of Forestry and Horticulture, Anhui Agricultural University, Hefet 230036, China

Abstract: In order to rationally protect and utilise natural enemies, we clarified the effects of the ratio of the number of
individuals of pests and natural enemies on the indices of the competitive effects of natural enemies ( competition coefficient
and competition intensity index). In this study, we applied the competition coefficient analysis, grey correlation analysis,
competition intensity index analysis and Pearson correlation coefficient method to investigate the effects of the ratio of the
number of individuals of Frankliniella intonsa to their main natural enemies on the competitive role index of the main natural
enemies in three kinds of tea gardens in 2020 and 2021. According to the data collected from the three tea plantations in two
years, the Pearson correlation coefficients of competition coefficient and competition intensity index with the ratio of thrips to
natural enemies were —0.7858 and —0.8199, respectively. According to the comprehensive analysis of the data of the three
tea plantations in 2020, the Pearson correlation coefficients between the mean competition coefficient and competition

intensity index and the ratio of thrips to natural enemies were —0.7391 and —0.7819, respectively. The following
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relationship between the competitive effect index and the ratio in the three tea gardens in 2021 was not obvious, mainly
because the natural enemies other than the nine main natural enemies in the Pingyang Tezao’ Tea Garden affected the
competitive effect trend. Combining the results of multiple analyses, it was concluded that the competitive action indices of
the nine major natural enemies were significantly negatively correlated with the F. intonsa-natural enemy ratios, with the
most significant negative correlation being that of the Misumenopstricuspidatu (=0.9936) , and the Xysticus ephippiafus was
the natural enemy with the highest competitive action indices in the high-ratio group. The results provide a reference for the

use of natural enemies in the biological control of F. intonsa.

Key Words: Frankliniella inionsa; natural enemies; grey correlation degree; competition coefficient; competition

intensity index
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Table 1 Population number of F. infonsa and its nine natural enemies on peak days

ELIE N
PR LU
A H 4 Pest-natural 24 5!
Tea—j—g: den ng Y X1 X2 X3 X4 X5 X6 X7 X8 X9 enemy Giijys
population
ratio

G, 2020-10-28 577 22 27 10 0 15 8 4 22 7 5.0174 HR
2020-11-10 213 34 29 7 1 10 5 24 0 1.8362 LR
2020-11-20 865 15 32 7 0 10 3 6 3 1 11.2338 HR
2021-07-08 116 56 30 10 23 26 29 0 32 32 0.4874 LR
2021-11-01 749 16 14 3 20 5 10 5 1 9.3625 HR
2021-11-20 87 1 2 5 26 2 4 0 1 3.9545 MR

G, 2020-10-28 177 5 14 13 1 42 6 2 2 0 2.0824 MR
2020-11-10 11 9 17 4 4 25 9 8 2 1 0.1392 LR
2020-11-20 223 2 7 1 32 0 7 6 0 3.9821 MR
2021-07-08 51 14 65 51 88 6 38 0 25 5 0.1747 LR
2021-10-13 132 8 1 0 45 4 5 3 6 1.7838 LR
2021-11-01 763 4 2 9 39 4 19 2 2 9.0833 HR

G, 2020-10-28 301 4 2 12 2 25 5 6 8 0 4.7031 HR
2020-11-10 144 6 3 0 23 2 10 2 1 2.8800 MR
2020-11-20 214 1 8 0 32 0 9 0 1 4.0377 HR
2021-07-08 312 26 46 24 24 22 7 0 61 41 1.2430 LR
2021-11-01 254 5 2 8 3 2 2 3 0 1 9.7692 HR
2021-11-20 87 7 2 0 1 4 3 4 0 1 1.9773 LR

Y : 4650 5 Frankliniella intonsa ; X1 ; ¥ A AEIEWE Xysticus ephippiafus ; X2 : = 2 AC W Misumenopstricuspidatu ; X3 . ¥£ 85 Wk ClubionaJaponicola
X4 BEE B Clubiona reichlini; X5 : FHSU K Oxyopes sertatus ;X6 : B UlkWk Blacksalticidae; X7 : 55 BUW8 & Plexippus setipes; X8 : FASUH L Propylaea
Japonica; X9 ; SEOE . Harmoniaaxyridis ; G, ; #% 111 KM Fh 25 @ Huangshan Dayezhong; G, : R 471 5 25 @ Nongkangzao; G, : - Fl 4% B 25 Fd Pingyang
Tezao; LR A ELAEZ] Low-ratio group; MR : 1B 41 Median-ratio group; HR : /& F{E 41 High-ratio group
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Table 2 The competition coefficient and competition intensity index of each natural enemy were obtained by synthesizing two years’ data

it H 4151

Ttem Groups X1 X2 X3 X4 X5 X6 X7 X8 X9
R LR 0.8562 0.8266 0.8009 0.8295 0.7018 0.8321 0.3963 0.7936 0.7621
Competition coefficient MR 0.7386 0.7803 0.6102 0.6141 0.7981 0.6961 0.5991 0.5876 0.4245
HR 0.7886 0.5793 0.7570 0.5012 0.7302 0.7255 0.5142 0.6880 0.5040
B i e LR 0.9077 0.8447 0.8050 0.7969 0.7174 0.7570 0.388 0.8029 0.7915
Competitive intensity MR 0.7782 0.8167 0.5327 0.6359 0.9528 0.6515 0.6402 0.6112 0.3099
index HR 0.8691 0.5768 0.7573 0.4658 0.7205 0.7731 0.5383 0.6150 0.4924
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Fig.3 Competition intensity index and competition coefficient values of nine natural enemies in each ratio group in 2021
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