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OPTIONAL PLANS OF BINOMIAL SEQUENTIAL CLASSI-
FICATION SAMPLING FOR MANAGEMENT DECISION
MAKING OF THE ENGLISH GRAIN APHID
(HOMOPTERA ; APHIDIDAE) : VALUE OF TALLY
THRESHOLDS OF APHIDS IN SAMPLE UNITS

Feng Mingguang
( Dle purtament u)f Bielogical Scwnces and Technologn. Zhe jiang Agreultural Unneersity Hangzhow, Chinag, 3110008

Abstract Binomial sequenual classification sampling plans were developed for use in classify-
ing populations of the English grain aphid. Si.tnbicm. avenae. below or above an intervention
threshold density (s ) for management decision making. Based on field data from sampling
the aphid populations on wheat during the 1988~ 1991 summers, the proportion of tillers with
no more than 7 {tally threshold) aphids( Py} was related to mean aphid density (#m? with an
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empirical model in che form of In[ —In(Pr)]=a+bdln{m) or the negative binomial distribution
(BD) model. Three mean interventuon threshold (#yy ) values( 2.6, and 10 aphids per tiller?
with T values ranging from U to 25 were used to meet the needs for control of the aphid pest
varying in density at the flowering. milky and mid-dough stages. respectively. The sampling
plans were evaluated using operating charqcteristic(OC) and average sample number( ASN)
functions vomputed using the empirical Pr-m model or the NBD model. The robustness of the
sampling plans mmproved with increasing T values. When empty tller (7 =0) was used to
classity sample units, \the rezulting sampling plans were not robust for all sy values con-
_sJ{iered. T!mi's indicated a bigh risk for use of conventional binomial sampling plans. Based un
the OC and ASM functions. the sampling plans recommended for use were those developed
with T values slightly higher than the intervention threshelds at the corresponding crop stages.
Sampling stop lines for each mr and T were provided along with a discussion of their applica-

tion to aphid sampling and management decision making.

Key words: English grain aphid. Siobion avense. binomial sampling. T.Iillj.-' threshold ,

management decision making.
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Table 1 Parameters estimated from the linear regression of In[ —in¢ (Pr)_ on In{a)
for Sitobior arence populations ¢ T'=rally threshold. N=number of data points)

T N e S ] S mese avglnm 72

0 47 —1. 389 0. 319 Q0824 0. 021 0. 102 — 0. 160 0.972
1 46 —1. 867 0. 327 0. 903 G Q22 0. 107 —0. 078 0. 975
2 45 —2.237 0.232 0.945 0,016 0,054 0.019 0. 987
3 43 —2.479 n. 250 Q. 970 G, 620 0. 062 0. 216 0. 984
4 42 —2, 706 0. 244 1. 016 0. 021 0. 060 0. 331 0. 934
5 42 -2, 981 0. 304 1. 067 0. 026 0. 093 0. 331 0, 977
6 41 —3.121 0. 350 1.083 0. 030 0.123 0. 373 0.971
7 40 — 3. 306 0. 408 1. 096 0.035 0. 166 0.411 . 962
B 39 ~—3.497 0. 442 1.121 0. 040 Q. 195 0. 493 0. 956
o 39 —3.617 0. 505 1, 115 0. 045 0. 255 0. 493 0. 947
10 37 — 3. 807 0. 451 1. 158 0. 045 0.203 D674 0. 950
15 3t —-4.375 0.479 1,228 0. 039 0. 230 1. DB& 0. 936
20 30 — 4. 398 0. 430 1. 306 0. 058 ¢, 185 1.1%0 0. 948
25 26 — 5. 308 0. 590 1,305 0. 093 0.348 1. 436 0. 8%1

FEREERTH B inGH 3 Intm)B H 2R

, BUIT LM B ITES: BB =2 2784
J_ﬂ[ - Anomse / (SE=0.4795), # = 4 = 1, 3076 (SE =
0,0313) ., BRI E¥ A~ =0. 9749(P<C0, 0001,

I mse=0. 22095, HTFHERSHHAE
BE GO PHEST 207 . H1484d8
Anscombe (1950} 2 F Cp/n={1+m/2 )t
By & {5 1 by 35 8 5 W0 B T 18 84 O 5] oo e 4 B
TR A ERESSZERER. EER WM FEMN
¢ I R AR # AT ke,
HHhEHS2HITENY 2 EH SR FREE

B 1 K Anscombet 19500} it it B R o IR R HHEREE.
B 5 A 01 I 5 4 & (8 BEFMKBE Pr-m BHXHE(GR DFH
PR T E AN CTPL) B Y & (6. FERSEETN I ERESZEER@E D,
£ RREAR 6%l BT it RE T E T FR IR KR

Fig. 1 Estimates of the negative binomial distribunion

E for 8. auenue following Anscombe 19500 % o _é‘iﬁ_: [ R‘T 3 ”i‘:FﬁtlﬂﬁfE’E Cmg=2,6.10

The middle solid bne represents 1the values of & 2 .
predicied using Taylor’ s power law/ TPL) parameters DQ‘M*) ﬁ%ﬂ mﬁﬁﬂ?ﬁﬁ kEAR L Pr. P
that relate the variance 10 the man. The upper and lower ‘Fﬂ P EEK [ Fﬁﬁ' T ﬁﬁ*ﬁﬂma‘] P Py,
solid hnes denote the &'s calculated nsing B5 % P *ﬂ . ’& }3' %ﬁr&ﬁf?ﬁﬁ$ Hﬁﬁ!gﬁ ] i‘ti?ﬁ

confidence intervals of TPL parameters
FEEILZHMEBENRBEGGR2). ST TRER
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BT B B — P 18 . T (6 B0 ¥ 2= 50 (0 B MU0 1) 70 1 Dl b B 77 SR B BRPE AT #4E

H T o fH T OC &5 ASN B % SR SUER £ R FHBE Rl BE 2 7 5 AT £ 4R B A o
N —BAR T TR, EREMAH SRR ENRH M 7 T 5 i £
ERIME—E. THRETMER. X2 AT, BEYRHE N - TREH T RS
AU P L L ERATE ERT S L OC f ASN B LR LRAARFRZ
W R FER) —FhEF SR . FTIR T pytes.

®2 ATEERTHFRE 45 8001888 (e, 3=0. 05y ¢

Table 2 Parameters used to develop binomial sequential classification sampiiog plans for Sitobion avenae

- "B 5 B #H W oK R s Y

Pir m P 8B R P Py £ Bk #E
mrr=2 3/ PECH W A=0 181. R £=0.034. MR E=0.411)
v 0. 357 0. 3u7 0. 407 +R.724 11, 358 0. 352 0. 312 0,412 =8.878 N, 381
1 0. 251 0. 200 0. 301 15,470 U, 24% 0. 257 0. 207 0,307 =5.581 D254
2 0. 186 0.136 0. 236 +4. 344 C. 142 019 0,149 0.219  T4.51%  0.196
3 0. 151 0. 10 0. 201 +14. 64l G147 0.151 0111 0211 43078 00157
4 0.126 D.D76 0,176 +3. 095 o121 0,134 U, U84 0.184 4321 0126
6 0.088 0.039 0-139 +2.138 i, 08C 0. 095 1,743 Noi+6 2,307 NOET
mrr="46 /B B X k=0, 377, (G £=0. 168, Fbi £=0. 878
0 0. 664 0.614 0.714 = 6. 534 0. 685 0. 653 0,615 0.715  £06.519 G667
3 0. 378 0,329 0. 429 +4. 801 0. 578 . 345 0. 345 Oo445 £ 7008 0. 395
6 0. 264 0. 214 0. 314 +5.672 0. 252 0. 277 0.227 o327 45.853 0.276
10 0. 162 0.112 0,212 + 3. 8E9 0.138 U, 184 0.136 " 235 =1 35K 00142
13 0,108 0, 058 0. 158 +2.429 0.100 v 113 0. UG8 0,168 =2 k4T 0,112
20 0,074 0, 025 0,123 +1.758 0. 043 v, 07A IRIEE: moi28 =1.802 0,084
=103 /PR E ¥ &=0, 500, {EFH £=0. 262, B &= 420
v 0.810 0. 780 G. 860 +4.444 0. B13 0. 822 0.772 CLATZ 44,708 o %26
3 0. 454 0. 404 0. 504 +7.072 v, 453 0. 454 0,434 0.534  +7.330. O, 483
109 0274 0,224 0. 324 +5. 805 g, 272 0. 319 0. 265 0.3R9 £A.357 0, Alk
15 0.192 0. 142 0. 242 +14.478 C. 188 0. 2ls 0, 168 0268 +4.948 0,715
20 0.140 0. 450 0.150 +3. 408 2. 133 0.152 v, 102 0.202  +3.66% T, 147
25 0.0%85 0. 045 1, 145 +2.299 . 086 0. 107 UL ueT 0.157 £2.514  0oued

H4 OC 0 ASN BEHE A& I ESR . R HER A mBEFEIR S8 L oA (B L
HBEE R T Y. WESTRER mr B 2 E#SEMS{EOC fl ASN izt 4
BHEAHEEAH T R IWBEME TR LAHED. EEZGET. &
OC i ASN th# e p) B E W © B Amm . —HEpyfE s ). M RM S,
KA OC.ASN R E I8 2 H & OC.ASN £ In#L 5 o, ST REIE ASN \EEIL-F
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Fig. ! OC and ASN functions for the binamial sequential classification sampling plans
rf 5. avenze at ;7 = 2 with different T s bared on the empitical Pr-m rehationship
» A~F" and the negative bmomial distribution!G~L; nominal = 0. 181,

low g=0. 384 . and lugh #=0., 411 1 at varyinng density m aphids per tiller?
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(A~F )RR Pr-m S8 3% E28 i+ (G~ LYRE f 706 4 R
CE R B0 37T R £=0. 168, BB £=0. 372)

Fig. 3 O and ASM functsons for the binomial sequential class:fication samphng plans of

5! avenae at =46 with different T’ s based on the empirical Pr-m relationship
(A~F? and the negative bunomual dsiributiontG~L ; nominal 4=0. 377,
low £=10.1658. and high £=0. 373} at varving density¢re aphids per tiller
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(B % A=0.602,FH =0 262. 8 £=1. 42N
Fig.4 OC and ASN functions for the binomual sequential classificaiion sampling plans of
5. avenae at m=72 wih different 7' s based on the empirical Pr-m relationship
(A~F1 and the negative binomual distribuvontG~L ; nominal 2=0. 602,

low &=0. 262. and high £=1. 429 at varying density (m aphids per tiller )
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Fig. 5 Sampling stop lines for bmonual sequential classication sampling plans of 8. wt ewce
at the tntervention thresholds of oneCA~E>. bBveltG~11, and 10 K~} aphids per uller ar
varving tally thresholdstT) based on the ernpirical I'r-re relationshipsolid lines>
and the & of the negative binomial distriburion(dashed lines?
a=rotal number of tilers sampled; rr=total number of tillers with <<T aphids per tiller
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g L (AP ERO R EE TREM Ao fiEE3 G amEE b (EbE
), HEMERWE THEBREH T EmMEA @ . M LM E X BT
H. B YHEFGE. HPWEE M THEE mo BRSO R OR
T WRET LI 50 P REM T L8RS 7k e mie S L Ef FRR2 E
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B4 AR L HERE R T RS WA EID . AR Ea LR E R
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BIRRY .
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