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Sampling techniques for certain toricid larvae injurious
to todo-fir (Abies sachalinensis MASTERS) .
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Table 1. Differences of numbers of larvae between samples collected from upper and
middle portions of living crown of todo—fir.

Fil 4 4 FRAEFRE AL SRS B R B
Species Year Total no. Mean* S. E*
of larvae
collected
U 8 0.135 0.074
1965 6 0.138 0.057
AT E N F 1966 U 26 0.549 0.114
Choristoneura diversana M 33 0.849 0.099
U 58 1.312 0.138
1967 154 4.105%* 0.127
U 158 3.036 0.202
1965 149 3.295 0.169
A AN 1966 U 128 2.690 0.186
Lozotaenia coniferana M 103 2.365 0.161
U 68 1.244 0.169
1967 M 61 1.512 0.114
U 28 0.432 0.127
1965 M 30 0.778 0.094
BT A< A 1966 U 18 0.318 0.104
Archippus group M 33 0.702 0.114
U 44 1.018 0.127
1967 M 56 1.366 0.119
1966 U 26 0.510 0.119
e Ny M 45 1.418%* 0.109
Archips group g7 U 42 0.734 0.145
M 64 1.582%* 0.125
1966 U 38 0.607 0.146
kR R AN M 47 1.113 0.125
Epinotia aciculana 1967 U 36 0.626 0.138
M 90 2.648** 0.143
U 652 16.140 0.175
1965 M 687 16.660 0.172
F =Y 7 I A <F 1966 U 2982 76.268 0.146
Zeiraphera truncata M 1839 52.333** 0.122
1967 U 5786 170.396 0.094
M 3528 104.196** 0.099

U : b4 Upper crown

M : #4% Middle crown
*The data were transformed using log (x+1), where x is the observed count.
**Differences between the upper and niddle were signifcant at 5% error level.
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Table 2. Comparison of number of larvae per apical 50cm and 100cm of branches.

fit 4 7 E B 18724 Y OSEHE RS
Species Sample Total no. Average no. S E.
of larvae of larvae
collected per branch
. A 604 15.100 1.525
C. diversana(Instar 6) B 1146 28.650 2.610
. . A 9 0.225 0.091
L. coniferana(Instar 6—5) B 18 0.450 0.113
. . A 5 0.125 0.053
Archippus group(Instar 4—5) B 3 0.200 0.064
. . A 30 0.750 0.163
Archips group(Instar 4—5) B 20 2,000 0336
. . A 18 0.450 0.134
E. aciculana(Late instar) B 54 1.350 0.356
. A 23 0.575 0.143
Z. truncata(Late instar) B 39 0.975 0.204
A : apocal 50cm of branch B : apical 100cm of branch

Fourty branches were examined fro each sample.

B ONCENRAEL D, ZHUZ R RV T IANAYFID L ) RIFEAORICB W THETHSL, ZOH
HELTITRDE SR ENBIOND, RICE T T —ZITTXT6 AFAIZH 7V 7 Li=b D
Thbd, HhBHBEEDO N HOEET, AiHED 7T~8 AL Lizsh B ER - BA T 5 72D — 45k
L, BRIZEDHEIILD D EHEOTIEHMO F~EE - TL 5, ZHUTK LITEA DN~ X T DAL,
FHE LR T CICBIEZ I LD TNDH DT, BHELAESEFTOEL OFICTSBATSL, ZDLHIZ
EELOENRH D120, REEOHAOY 7V 7 TIHEBENTLE D L) z0fOEME, Flx
XN A DN~ % H OEGENTITEAIGET ORAYE & Dy, IIEA D/~ % 5 OEGA I TMERR R DO FEIN
FTOBIEE WS 7ot DN, FEEIC/RD LB L, EETREDOREEEDOZEL > TERDLNLDD
TRV EEDILD, IIBAD NN~ X T TIHREEICBWTHEDNRD DD DIE, Ik O mEEE
BN L, FEEINGATORENSRENCERENM L TV D70 E b B bND, ZOMRIISH I LICH
LV,

BT AR &

WIZEREUT DA DE ST K » TERESNARWEN T 0, BRI KR E REZRN D LGN E R,
FAAIE 1969 4E 6 A ), FRITH O T 10 KO 5 1 mO ki E 4 AFREL L, 50 emouiil & 5%
DD 50 emDESFITOT THFEZ & AERE 252 5 7 1E%E L Tz, Z ORI EhL Tz 7z
b, BEOBERINNEWI Z FTHELMR0ENGRY, 1mOESOFEEZRINTS &~ WEOA
BLTWAESZIRFET N CTERILTE /-,

T2 IFDOFRAER LT, aATFENTHR, houbdd < XTADATHHET 1 mOF
BRICAER L TOAEEROFED 50 cnDE DS CHRETE 7o, FEIT M ~FHE, FRw
Y ALYIT, N RV T I AAYHIL T mOREEROEEED 45,3 F, 6 FIA 50 cnDELD SN O
YTV K TENENRETE 2, - T, ZOUERHEVEFH L2 H O THIIIERET 20
B350 50 an THRBEO —EHIGOEFEEZRET HZ N TELHDT, KREKREZEINT D



VNI NZ L1272, L LE 207 —ZIX 1 RIEHOHOT, 1YY OFEEESHFEIZE - T
HIpoTND, END R, WAWAREREIZBIT 28 ETOYHROSIIRELZTAN TR L 72T XETH
59,1212 8 F=Y ORIZOWTWAFROIE, 1 mO 2K THD L 50 enDESEHER L V%V @ 50
DT RN AT D300 b TR DS EEOEEN AL L TS LD Z & iF A~ TEHOLH
NEED LN L SR ~ERT2BMOH D Z L E2RELTWD, iE-> T, E8E 50

£—3 FHEEEE [

Table 3. Is—indecies for different densities of each species or group.

il 4 AR K 1824 Y O SEEMEEEL FeHALO Is BIHAL D Io

Species No. of trees Average no. Is—index Is—index

examined of individuals of branch of tree

per branch unit sample

30 0.29 1.01 (P) 1.26 (P)

30 0.68 1.08 (P) 1.15 (P)

15 0.97 1.13 (P) 1.09 (P)

. 30 1.51 1.18 (A) 1.20 (A)
C.diversana

30 3.93 1.06 (A) 1.11 (A)

15 5.07 1.24 (A) 1.20 (A)

29 12.00 1.34 (A) 1.20 (A)

10 28.28 1.29 (A) 1.21 (A)

15 0.25 2.29 (A) 1.57 (A)

30 0.46 2.02 (A) 1.50 (A)

L. coniferana 10 2.10 0.86 (U) 1.16 (A)

10 2.33 1.17 (A) 1.14 (A)

30 2.90 1.28 (A) 1.14 (A)

10 0.23 1.11 (P) 0.83 (U)

30 0.25 1.10 (P) 0.90 (U)

Archippus group 15 0.42 2.40 (A) 1.25 (P)

10 0.73 1.08 (P) 1.16 (P)

10 1.25 1.37 (A) 1.06 (P)

30 1.48 1.29 (A) 1.10 (A)

15 0.38 1.19 (P) 1.01 (P)

Archips group 10 0.80 1.13 (P) 1.13 (P)

10 2.18 1.50 (A) 1.27 (A)

30 2.50 1.46 (A) 1.20 (A)

10 0.33 2.56 (A) 2.31 (A)

. 10 3.35 1.20 (A) 1.17 (A)
FE. aciculana

15 8.95 1.35 (A) 1.17 (A)

10 22.33 1.35 (A) 1.22 (A)

10 0.40 2.33 (A) 1.17 (P)

15 0.55 1.59 (A) 1.05 (P)

Z. truncata 10 1.38 1.70 (A) 1.32 (A)

10 1.83 1.63 (A) 1.37 (A)

10 18.28 1.25 (A) 1.15 (A)

A :  Aggregated distribution
P: Poisson (Random) distribution
U: Uniform distribution
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Fig. 1. The number of trees(Ny) required to define the population mean with a precision of S. E. =10% and 20%
of x , where S. E. is the standard error and x mean population per 50cm branch—tip The number
of branch sample per tree is set at four.

Solid lines are based on the variance of transformed data.
Transformation is of the from y=log(x+1).

A :  Archips group Ap:  Archippus group
C: C. diversana L: L. coniferana
E: E.aciculana Z : Z.truncata
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Table 4. Mean value of sp? and aw? for larvae of each species or group.

Fil 4 R D53y BN DA R4S
Spescies Compornent of Comporent of
variance fro variance fro
trees sample units
(sp2) within trees
(SWZ)
C. diversana 0.0273 0.0398
L. coniferana 0.0082 0.0399
Archippus group 0.0108 0.0349
Archips group 0.0238 0.0714
E. aciculana 0.0236 0.0391
Z. truncata 0.0223 0.0658

The data were transformed using log(x+1), where x is the observed count.
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Summary

This paper presents sampling techniques for estimating the relative densities of nine tortricid
species, Choristoneura diversana HUBNER, Lozotaenia coniferana ISSIKI, Archippus abiephaga
YASUDA, A. similis BUTLER, A. pulchra BUTLER, Archips issikii KOMADA, A. fumosus KOMADA,
Epinotia aciculana FALKOVITSH, and Zeiraphera truncata OKU. These species are common pests
injurious to todo-fir (Abies sachalinensis MASTERS) in Hokkaido. The larvae of these species feed
on the elongating shoots, destroying the affected portions.

Investigations were conducted in mature todo-fir plantations at Asahikawa during 1965 and
1977, and at Ashibetsu during 1969 and 1977. It seemed rather practical to sample 50cm
branch-tips from the middle of living crown in mid-June. The pattern of distribution at densities
below one larva per branch could be described by the Poisson series or the aggregated distribution
while those for greater densities conformed more closely to the aggregated distribution. The
numbers of trees required to achieve 10% and 20%error levels of precision at different larval
densities are illustrated graphically (Fig. 1) for each species, where four branches were sampled
from each tree. It was suggested that 30 trees were required to estimate the mean population

density for all species with a precision of 20% standard error.



