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Effect of rice growth period on population spatial pattern
of rice water weevil and sampling technique
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Abstract: [ Aim] In this paper, the spatial pattern of Lissorkoptrus oryzophilus adult populations were examined through the use of
different sampling techniques and timing of rice planting in the shallow hilly rice area of Southwest Sichuan Province. The results
aimed to provide a scientific basis for obtaining accurate survey data of rice water weevil and formulating effective comprehensive
control measures. [ Method] The growth periods of rice in two experimental fields were staggered by adjusting their planting time.
The spatial pattern of L. oryzophilus adult populations and the effect of rice growth period on the spatial aggregation characteristics
were analyzed by the methods of aggregation index, regression model and frequency chi square test. The sequential sampling tech-
nique and double diagonal sampling method were also tested in the field. [ Result] The average density of L. oryzophilus adults in
different fields was 0.48-5.83 heads/clump, and the population density at the tillering stage was significantly higher than that in
heading stage. The adult populations of L. oryzophilus had an aggregated spatial pattern and fit to negative binomial distribution in

rice fields of different growth periods. The basic component of distribution was individual group, which attracted each other, and the
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aggregation intensity increased with the increase of population density. The aggregation was associated with environmental factors at

low population density, while at high population density, aggregation was associated with the habit of the pest and environmental fac-

tors. The double diagonal sampling method was the best method for field sampling of L. oryzophilus adults. The Iwao’s sequential

sampling model was T, , Ty, = nx1.96 +/2.286n , combined with Kuno's sequential sampling figure, the multiple sequential sam-

pling figure for field sampling was established, under control threshold of L. oryzophilusl adults with 1 head/clump. [ Conclusion ]

The adult populations of L. oryzophilus had an aggregated spatial pattern and fit to negative binomial distribution in rice fields of dif-

ferent growth period, and the population density in tillering stage was significantly higher than that in heading stage. The double di-

agonal sampling method was the best method for field sampling of L. oryzophilus adults.
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Table 1 Aggregation index of L. oryzophilus adult

21 51 Hs P m/(k - AT J% S? S-S PHETEE m TR C JEE 70
Group Number Average density Variance Mean crowding Diffusion coefficient I index
5512 (AR 1 0.76+0.14e 1.86 2.2087 2.4487 1.4487
First group 2 0.98+0.15de 2.30 2.3300 2.3500 1.3500
(heading stage) 3 0.48+0.10e 0.98 1.5196 2.0396 1.0396
4 0.55+0.11e 1.26 1.8409 2.2909 1.2909
5 0.94+0.14de 2.10 2.1709 2.2309 1.2309
6 0.83+0.13e 1.82 2.0216 2.1916 1.1916
52 4 (SrEE) 7 1.73+0.23d 5.47 3.8930 3.1630 2.1630
Second group 8 3.97+0.38be 14.19 6.5446 3.5746 2.5746
(tillering stage) 9 3.33+0.29¢ 8.43 4.8600 2.5300 1.5300
10 5.83+0.53a 27.58 9.5602 4.7302 3.7302
11 1.23x0.15d 2.24 2.0503 1.8203 0.8203
12 4.69+0.39h 15.51 6.9968 3.3068 2.3068
S Total 2.11+0.09 10.05 5.8533 4.7266 3.7266
4151 G2 R B Cassie ftic, D IUMIK RELIH A SHAETY
Group Number Cluster index Cassie index NegallYe b.momla] Gather mean Distribution pattern
distribution K number
551 4 (CHhAE) 1 2.9062 1.9062 0.5246 0.3628 4E Gather
First group 2 2.3776 1.3776 0.7259 0.5911 H4E Gather
(heading stage) 3 3.1658 2.1658 0.4617 0.2184 R4 Gather
4 3.3471 2.3471 0.4261 0.2503 R4AE Gather
5 2.3094 1.3094 0.7637 0.5822 B4 Gather
6 2.4356 1.4356 0.6966 0.4891 F4E Gather
5 2 (7 EE) 7 2.2503 1.2503 0.7998 1.0958 R4 Gather
Second group 8 1.6485 0.6485 1.5420 3.1529 JE4E Gather
(tillering stage ) 9 1.4595 0.4595 2.1764 2.8365 A Gather
10 1.6398 0.6398 1.5629 4.6454 F4E Gather
11 1.6669 0.6669 1.4994 0.9700 REE Gather
12 1.4919 0.4919 2.0331 3.9479 B4E Gather
JBF Total 2.7523 1.7523 0.5707 1.0930 R4E Gather

RN F R R R 22 55 AN 3 (P>0.05, Duncan [G75)

The data ( means+SD) in the same column with the same letters mean no significant differences at 5% level (Duncan’s).
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HS ALY S? —m 8105 77 B2 R 1857 = 0.2766 + 1.4336
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1.11lgm(R=0.9728"") , IR MEIE « KT 0,
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FEH 4555 Taylor T A AH—2L,

214 H_HoGNARERE JHEFEALN=
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Y REAR BT 28 2 =10.05, SR KAE R
0~19 3k « M FE P £5 HURE SR A 17 100 S T 4%
W 2, ZERRW B LM A 3k
K, fH4 0.5707, B B K FIE0E (0.4618) | F AR
2:(0.4716) Ml KALISR L (0.4713) , FEALE K,
TER A (%> =0.3701) > (%50 16 =32) (P<0.01) , Ui
B RE K 52 B HRORI R AN A A 670 00 43 A A58 5 A4
e R R e RASR R By % 43 iR 20.71
216041 21.96, ¥/ T g, 16 = 23. 542, WESLAT A
Ty (P>0.1) U 0 K BRSO TR X
LA B R B0 45 SR AT B R R,
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Table 2 Goodness of fit test of negative binomial distribution of L. oryzophilus adults

T HiTk Wik FHEL RIS
e i ;;ZE Moments method Frequency method Zero frequency method Maximum likelihood method
Serial Insects P AR i HE B AT AT

number nurrzber/ frequency Theoretical x> Theoretical x> Theoretical x2 Theoretical x2

%k ’ frequency frequency frequency frequency

1 0 549 651 489.12 7.33 536.40 0.30 531.48 0.58 529.68 0.70
2 1 208 443 221.22 0.79 204.41 0.06 206.06 0.02 206.69 0.01
3 2 102 341 138.88 9.80 123.29 3.68 124.64 4.11 125.18 4.29
4 3 81 260 95.14 2.10 83.49 0.07 84.42 0.14 84.79 0.17
5 4 56 204 67.89 2.08 59.62 0.22 60.23 0.30 60.48 0.33
6 5 42 162 49.61 1.17 43.90 0.08 44.29 0.12 44.45 0.13
7 6 34 128 36.82 0.22 32.98 0.03 33.20 0.02 33.30 0.01
8 7 32 96 27.63 0.69 25.12 1.88 25.23 1.81 25.29 1.78
9 8 16 80 20.90 1.15 19.34 0.58 19.37 0.59 19.40 0.60
10 9 26 54 15.91 6.40 15.00 8.06 14.99 8.08 15.00 8.07
11 10 17 37 12.17 1.91 11.71 2.39 11.67 2.43 11.67 2.44
12 11 11 26 9.35 0.29 9.19 0.36 9.14 0.38 9.12 0.39
13 12 8 18 7.21 0.09 7.25 0.08 7.18 0.09 7.16 0.10
14 13 7 11 5.57 0.37 5.73 0.28 5.66 0.32 5.64 0.33
15 14 2 9 4.32 1.24 4.55 1.43 4.48 1.37 4.46 1.36
16 15 4 5 3.35 0.12 3.62 0.04 3.55 0.06 3.53 0.06
17 17 4 1 2.61 0.74 2.89 0.43 2.83 0.48 2.81 0.50
18 19 1 0 2.04 0.53 2.32 0.75 2.26 0.70 2.24 0.69

2%l Parameter value K. 0.5707 0.4618 0.4716 0.4713

P 3.8199 4.7208 4.6226 4.5866

Q 4.8199 5.7208 5.6226 5.5866

A Fitting test %2 37.01 20.71 21.60 21.96
P <0.01 >0.1 >0.1 >0.1
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Table 3 Theoretical sampling table of adult population of L. oryzophilus

b Southwood 19 K, % Twao [A]I53% Taylor FE¥E
Population density/ Southwood's K, method Iwao’s regression method Taylor’s power method
(k- B7H D=0.1 D=0.2 D=0.3 D=0.1 D=0.2 D=0.3 D=0.1 D=0.2 D=0.3
0.1 4657 1164 517 7421 1855 825 796 199 88
0.3 2096 524 233 2575 644 286 352 88 39
0.5 1583 396 176 1605 401 178 241 60 27
0.7 1364 341 152 1190 297 132 188 47 21
0.9 1242 310 138 959 240 107 156 39 17
1.1 1164 291 129 812 203 90 134 34 15
1.3 1111 278 123 710 178 79 118 30 13
1.5 1071 268 119 636 159 71 107 27 12
1.7 1041 260 116 579 145 64 97 24 11
1.9 1017 254 113 534 133 59 89 22 10
2.1 998 250 111 497 124 55 83 21 9
2.5 969 242 108 442 111 49 73 18 8
3.0 943 236 105 394 98 44 64 16 7
3.5 925 231 103 359 90 40 57 14 6
4.0 911 228 101 333 83 37 51 13 6
4.5 900 225 100 313 78 35 47 12 5
5.0 892 223 99 297 74 33 44 11 5
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(], D05 B AR SRR PR A, DU RS, A BT 75 e AR A
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V/2.286n ) (NZE s R AE IR AL AR, BV n =80, LAY
ST HOBR DA AR 5 R R T () 7K 52 H b -2
BRE . T REK G W A AS [ b DX S (] 7K A
B IR IR TR VR EAE —E 25 5, L bR LR
R BT VG P8 AR CA Twao FF TR fli AL AR Y , F R YE Ku-
no JT SRR LR Ze 2 il s X iz A 1
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Table 4 Sequential sampling sequence of L. oryzophilus adults

7R AR

HFEEL Sampling number/ M

Sequential sampling technique 15 20 30 40 50 60 70 80 90 100 110 120 130 140 150
Lwao EBR Uper limit 22 33 46 59 71 8 95 107 118 130 141 152 164 175 186
TR Lower limit 4 7 14 21 29 37 45 53 62 70 79 88 96 105 114
Kuno D=0.2 195 93 70 63 59 57 55 54 53 52 52 52 51 51 51
D=0.25 59 44 38 36 35 34 33 33 33 32 32 32 32 32 32
D=0.3 32 27 25 24 23 23 22 22 22 22 22 22 22 22 22
—e—D=02 —e—D=025 —=—D=03
200 -
. 160 1
2
* £
& £ 120
=2
£ 3
=
O
40
0 . . . . . .
0 20 40 60 80 100 120 140 160
A% Sampling number /A
2 FBKREHEREFFEHEE
Fig.2 Complex sequential of L. oryzophilus adults
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Table 5 Comparison of field sampling methods for L. oryzophilus adults
1 g R 241 95% EA5IX ]
b7 e ok gy RIER g g PRI ose contidence inenal
Sampling Sampling Sample Standard . e; | Toval Sig Samol )
method number/ M\ mean/ deviation standar “value value dm? ¢ mean TRR ER
(3« A error difference Lower limit  Upper limit
TS Five point 30 0.8000 1.6274 0.2971 0.606 0.549 0.1800 -0.4277 0.7877
#4550 Checkerboard 30 1.2667 2.1645 0.3952 1.636 0.113 0.6467 -0.1616 1.4549
X128 Double diagonal 30 0.5333 1.4077 0.2570 -0.337 0.738 -0.0867 -0.6123 0.4390
7)Y Z shape 30 0.9000 1.5833 0.2891 0.969 0.341 0.2800 -0.3112 0.8712
474 Parallel line 30 0.7667 1.3817 0.2523 0.581 0.565 0.1467 -0.3693 0.6626
s i U, AR LR IR B A 3 K fi

WIS A AP 25 (A0 A i Y 7 5 F2F 5
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