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Study on the Distribution Characteristics of Tribolium
Castaneum in Wheat Grain Heap
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Abstract: Using a new type of insect probe trap, the activity and distribution of Tribolium castaneum in
wheat grain bulks inside experimental silos were collected and analyzed to investigate its distribution patterns
and main influencing factors within the grain bulks. An equation for estimating insect population density was

established to provide a scientific basis for accurate monitoring and early warning. The results showed that
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the daily capture of Tribolium castaneum did not change significantly over time. When the insect population

density was low, Tribolium castaneum was mainly distributed in the top and middle layers of the grain bulk.

When the insect population density was high, Tribolium castaneum was uniformly distributed within the

grain bulk. Tribolium castaneum exhibited thermophilic and hygrophilic behaviors, with an optimal activity

temperature range of 22~30 °C and a relative humidity range of 40%~53%. By comprehensively analyzing

the spatial and temporal distribution patterns of the insect population and the effects of temperature and

humidity, the actual insect population density could be estimated based on the number of insects captured by

the probe traps. The equation for estimating the insect population density was: y = 10.566 — 0.321 x x; —

0.017 x x5 + 0.026 X x3, x,: temperature (°C), x,: relative humidity (%), x3: number of insects captured.

Key words: Tribolium castaneum; probe trap; distribution pattern; influencing factors; insect density
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Fig.2 Schematic diagram of the structure of the probe trap
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Note: Red dots 1~5 represented the five trap locations, that is, the deployment location of the probe. T stands for top layer, M stands for

middle layer, and B stands for bottom layer.
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Fig.3 Schematic diagram of equipment deployment and pest placement location
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Fig.4 Time series diagram of daily trapping numbers of

Tribolium castaneum under different population densities
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Table 1 ADF test results of Tribolium castaneum

O R/ I
(k/kg) ADF i r 1% 5% 10%
0.1 —9.116  0.000%* -4.939 -3.478 -2.844
1.0 —4.137  0.001**  -4.665 -3.367 -2.803
3.0 ~2.948  0.040*  -5.354 -3.646 -2.901

o ok *4r5IACER P<0.01 1 0.05,
Note: * * and * represented P-values <0.01 and 0.05,
respectively.
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BONBEF5 I 202 & AR B 22 4k, H. Pearson
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F2 FUSHERFHNESEHBEHZ EH Pearson X R
Table 2 Pearson correlation coefficient between the trapping
frequency and trapping cycle of Tribolium castaneum

VA E 0 /d
3 5 7 10
Pearson fHC R4 0.597 0.575 0.569 0.527
. K Pearson AHICREH P>0.05,

Note: The P-values of Pearson correlation coefficients in the
figure were all greater than 0.05.
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Table 3 Statistical results of RPDL in different layers of
Tribolium castaneum in different repetitive groups

WO EE/(k/kg) TiJZ RPDL/% "2 RPDL/% Ji&)Z RPDL/%

0.1 44.31+12.61 15.05+7.54 40.64+19.90
1.0 46.84£15.24  40.44£19.09  12.72+8.08
3.0 68.52+18.79  18.26£9.99 13.21£9.07

o RBPIFRLR T {HLSE,

Note: The calculation results in the table were the mean & SE.

R GE AR AT B A 3 5 23 ) 2 (] 1Y)
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Table 4 Pearson correlation coefficient between the frequency
of Tribolium castaneum trapping and different probe sites

LR AR
LR oy
Wz 0.366 0.382
2 0.571 0.426
K2 0.094 0.451

52
: ©2%s
C

. Frh Pearson MR LA P=0.05,
Note: The P-values of Pearson correlation coefficients in the
table were all greater than or equal to 0.05.
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Fig.5 Three dimensional scatter plot of the daily trapping quantity, grain pile temperature, and relative humidity
of the Tribolium castaneum under different population densities
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B IR HS 00 2T 1, T R A B 0 i e A
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24 FUABFHUESREROZTEMEXHE
S

XoF AR FAAT 5 I A e A AT R M [ A 4y
Br, gk 6 Frs, HrpZeb: =2 Hr4i 2R n=405,
PR Ry B (Sk/kg Do FEIZZRAE [R50 B
i, F RS P<0.01, 28 EKF, BEAILAH

JEESR, F K &2 %% ( Variance inflation factor,
VIF) {HAFR/NT 10, BEREA 2 8 A M R
UL IR AR A R A AL, JRE . AHRHE R A
P ks P EY/NT 0.05, KU 3 A~H4E
T IRAS B B A A A,
2.3 ARG SIS ; RPN 0.755, BRI
B RERA, VLRHIZA R AT DL HE A H AL 2R A
WO R, ARAT HS R OB R PEAS R

y=10.566 — 0.321 X x;—0.017 X x5 + 0.026 x x3

Krf, x HIRE (°C). xo AAHXHRE (% ).
x3 AAAREL (k)

x5 ETHEZR ANOVA WABABEHBELWEERSH
Table S Analysis of the influencing factors on the trapping
data of Tribolium castaneum based on dual factor ANOVA

O/

(k) MMEZE  DF* ¥y F P BEN
TR 2 0457 03670693 AEF
o1 ZERORITY: S 3 13.003 10.433 0.000%* # 3%
EEEAXHEE 6 7.587  6.088 0.000%* i i3
B2 439 1246 NaN  NaN
T 1 8235 0914034 AEBFE
Lo AHXHREE 319451 2.1590.092 AREF
EEEANXHEE 3 22.059 2.449 0.063 AEFE
W% 432 9.008 NaN  NaN
TRLEE 1 993.118 37.479 0.000%** & i 3
AR 3 455387 17.186 0.000** #f &3
>0 EMZHEE 3 357.335 13.485 0.000%* 3
2 444 26498 NaN  NaN

T oa: HHE; **%/R P<0.01; NaN ZRiHE 4R TR
Note: a: degrees of freedom; ** Indicated that the P-value <0.01;
NaN indicated that the calculation result was invalid.

®6 FUISBFHEENLEDASITERR

Table 6 Linear regression analysis results of 7ribolium castaneum trapping data

AepriEfl 2 AL FrifEfL R4

—— P VIF? R2 ¢ P ax RS Fe
B*® FRiER ° Beta ©
L 10.566 0.399 / 26.461 0.000%* /
IR /°C -0.321 0.011 —0.801 ~29.269  0.000%* 1.224 0755 0753 F=411.776
ARG /% -0.017 0.008 -0.057 ~2.145  0.033* 1.141 ’ ' P=0.000%*
sk 0.026 0.005 0.13 5.02 0.000%* 1.093

T *3RIR P<0.05, **FIR P<0.01; a: EARMEIAREG b ARMER=B/A(E; o WECH 0 BRI REE; d: ILLAEIER
o MBI G Hebr, MERMAMAMBERE, MR | JORBEF; & RS MRENEG IR ¢ B FRE, AR AL REN

Note: * indicated a P-value <0.05, * * indicated a P-value <0.01; a: Non standardized regression coefficients; b: Standard error=B/t
value; c: The regression coefficient value when the constant was 0; d: Collinearity index; e: The model fitting index represents the degree of
curve regression fitting, and the closer it was to 1, the better the effect; f: Adjusted model fitting indicators; g: Determine whether there was a
significant linear relationship through F-test.
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