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Fig., 1 The order of boll-bearing branch of cotton
plant
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Vertical distribution on the cotton plant of cotton bollworm eggs of
the 4th generation in Nanfung
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Table 2 Variance analysis of cotton bollworm eggs on the different
stratification of cotton plant

o ok E R R P Vi miBe W B F
cotton field transfor- source of H % — i
number mation of daifal variation sum of squares d.f, mean square F-value
j L omow | 6.02367 | 499 S
1 MEky | @ W | odssd0 | 8 0.05792
| L& B | s.se0zr | 191 0.01261 1.5942%*
{ Bowo | e0e8 | 349 7
2 T ¥ I 1.30148 | 6 0.216913
| .
] A " ‘; 7.76692 | 343 0,022644 9,57925%%
Bom | 18.8508 % 499 7
3 *F B e 4 "\ | 7.45531 i 9 0,82837
4 n 5 11.3954 : 490 0,02326 35,6195%*
| l B W 7.3905 | 449
4 %8 i 1.6546 | 8 0,206825
a4 " | 5,7359 ; 441 0.013007 15, 901,**
| mow | o.se0r | 899
5 g Gk f 4 @®| 0.73742 | 8 0,092177
} a4 9,21865 1 891 0.010346 8.9091%*
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Table 3 Variance analysis of cotton bollworm eggs between cotton
fields and stratifications of cotton plant

oM & B | & % ok W | F A @l a w B Y ¥ F
transformation source of
of data variation sum of squares d.f. mean square F-value
) - é”; ] 18844 94 ’ 62
| R K E 17239,11 8 2154,89 66,49%%
sin"lvP | o om M 50,18 6 8,36 0.26
% #e ] " = 1555,63 48 32,41
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Table 4 Variance analysis of cofton bollworm eggs between the different
date of oviposition and stratifications of cotton plant

woN % m |k % R W | F H M H @ | W 7 F
trans formation | source of \'
of data ’ variation sum of squares l d.f, mean square F-value
B t# 10375.74 | 1 | \
|
B e ik, 9=Vl 9832.89 ‘ 6 _1 1638,82 98,25%*
sin"IVP Ak B mom 42.38 | 5 | 8.48 0.51
! |
\ ® # 500,47 l 30 i 16,68
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Table 5 Variance analysis of cotton bollworm eggs of the 4th generation between
the different date of oviposition and stratifications of cotton plant

o ZE & % Xk W ¥ 7 m B & 3 7 F 1
transformation source of -
of data variation sum of squares d.f, mean square F-value
8 it 1038544 | 41
_ H 3 " 4152,00 5 8.3 0.5

in~1 7R

sin”vP 2 2 K M 9841,71 6 164029 97,99%*
i #= 502,21 30 16,74
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Table 6 Calculation of the values of mean crowding for the lufra-PSU and the overall
distribution on the cotton plant which means from tip to 3rd boll-bearing
branch below it of cotton bollworm eggs

0 | BEMHEELOIESE | B w | H %oLOT W W OHOE
cotton plant i ouf(r:ggtt:)?cp{agtsgfl :g:f;ln mean variance mean crowding
) j bollworm eggs Xi s;? xi*
1 0(12) 1(3) 0,20 0,17 0,05
2 011) 1(1) 2(1) 3(2) 0,60 1.26 1.70
3 00 1(5 2D 0.47 0.41 0,34
: : i H : :
50 013) 11y 2(D | 0,20 0.31 0.75
X =-L 2 S xii=o L Yk = L (0,200,604 0,47+ oes +0,20) = 0,494
nm 7 T n 7 50 ‘

Sut= oty S (xij-xi)?=obo 30 st

nim-1) i P
=510—7(o.17+1.26+0.41+ ------ +0.31) =0,4252

Sit= TR -0

= 12 {€0,20-0,494)% + (0.60-0,494)2 + .- +(0,20-0,494)2} =0,5015

$%=0,4252 +0,5015=0,9262
X#=x+52 [x-1=0,404+ (0,9262/0.494) — 1 =1,37
B1=1.9375
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Table 7 Calculation of the slope 8. in the m*-m relation for the overall
distribution using the data from 5 cotton fields

# H cotton fle‘d ’
[ 1 2 | 3 ‘ " | 5 !
z ’5, S ,/‘ N Y } et s e »M,},,,‘,,,, ——— ,‘4,.7 e = e J—
x | ooaro | o200 0.0 0.404 | 0,510 | £x2=0.6819
x* { 0.200 | 0,670 1230 L1370 | 2,340 ( X X% =2,4594

By = (Sx(x* - g)/Sx?) = (2.4594/0.6819 =3.6067 (@ =0)
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Table 8 Sample sizes of cotton plant for a fixed value of necessary leaf
for securing a given level of the precision

i jus ) = (D) J & ¥ numbers of leaf and square
des1red degree of precmon ‘ 10 «‘ 15
. . e S e
0.10 l 137 | 92
0,10 j 85 ] 57
0,10 i 66 44
0,10 )r 56 ! 38
B bidt mean / 86 | 58
0.15 ( 61 " 41
0,15 | 2 25
0.15 | 29 ‘ 20
0.15 | 25 ‘ 17
0,15 } 38 26

05D, = 0,1h, AEHRBIILLO G151 RO, NI HhB s BINs6 536k
o = 0,150, T AH A HRBOR T Feo

ST 4 — 8 AR TR, FTOERR D, R T R T R R, 4 b
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Table § Frequency distribution on the 4th—38th boll-bearing branch of cotton
plant of cotton bollworm eggs

i CINON D B kS o owom Go A x s
. frequency distribution on the ! E
cotton plant (I,) ] cotton plant of eggs ‘} mean | variance

o : 0(19) 1(D) 0,05 : 0.05
2 J 0(19) (D) 0,05 0,05
3 ! 0(19) 1¢1) ‘ 0,05 ! 0,05
4 { 0(20) 0.00 0.00
N ‘ H .
50 [ 020 , 0,00 1 0.00
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Table 10 The necessarily surveying time on the cotton plant of cotton
bollworm eggs in the different cotton field

& OB OB FHmE—FEOHE (B

mean surveying time/per plant (sec)

e il iﬁa w8 i“m¢1%%LWE

year 1 co;ts;bigsld 8 n;l:xlzf:S/loo l surveying plants I 4 #: whole p]ant EE Lér;%i)gllﬁga:ég
2| ] 571 | 50 | 92,69 | 40.81
1983 ‘ 1 i 167 50 46,48 \ 20,43
1983 { 2 269 50 ‘ 63,64 } 28,00
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Kuno, B, 1976 Multi-stage sampling for population estimation, Res. Pop, Ecol,18(1):39—56,

Lincoln, C,G, and 17, R,Phillips 1979 point sample scouting, Southern Cooperative Series Bulletin
231:102—104,

SAMPLING TECHNIQUES ON THE EGG STAGE OF THE
COTTON BOLLWORM IN COTTON FIELD

Ting Yenchin Chen Yupin

nstitute of Zoology, Academia Sinica)

Since the spatial pattern for the cotton boliworm eggs in the cotton field is
in agreement with the negative binomial series and the characteristics of the ve-
rtical distribution of the eggs on the cotton plant is more greater in the upper
than in the lower, two-stage sampling technique based on the mean crowding
(x*)—mean( x Yrelationship (Kuno, 1976) is used for allocating samples
Agetl , BB -1 ),,,}+ B,l,l;@z

2

Mg x B,
= gy

The number of sample cotton plant required to estimate the density of egg at a
109 level of precision is 60,and 15 leaves or squares of each plant are sampled,
A change in the type of sampling unit usually affects both the cost of taking
the sample and the precision obtained from it, The determination of optimum ty-
pe of unit may therefore be important in the economies of sampﬁing.According to
the area occupied by a colony (Fig,) a suitable combination of sampling unit is
proposed, 6 plants per locality (ie, 2 rows with 3 plants for each) are better than
the single plant,It is that 6 plants taken from 10 localities in a cotton field,
The new sampling technique for the egg stage of cotton bollworm could be
raise efficiency 2,2—2.6 fold Than that of the sampling mesthod usually used,
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