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Study on the resistance breeding to the pine wood nematode in a cold area
—Variety of the resistance among the open pollinated progenies of Japanese red pine—

Toshiro KusaBa, Takeshi SaAkuvama, Kyuzo Hosokawa, Toshiyuki Koiwa
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To verify the degrees of the genetic resistance among plus trees of Japanese red pine (Pinus denst flora SIEB. et
Zucc.)to the pine wood nematode ( Bursaphelenchus xylophilus (STEINER and BUHRER) NICKLE) ,inoculation tests were
conducted on the open pollinated progenies from eighty three families planted in seed orchards in Iwate prefecture.
It was evident that degrees of the resistanc differed among families. Occurrence of the disease on tested seedlings
increased until twelve weeks after the inoculation and gradually decreased following weeks.It was also found that
the disease development on the inoculated seedlings progressed more rapid in susceptible progenies than resistant
ones. Results of the second inoculation test conducted to resistant progenies from the results of the first inocula-
tion test showed the same tendency. The degree of resistance in each tested family by this study agree with the re-
sults reported by other organizations.It was supposed that there was no relation between provenances and the sur-

vival rate of the plus trees selected in Iwate prefecture.
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Table 1 List of plus trees of Pinus densiflora and years of inoculation test
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Table 2 List of seed orchards collecting open
pollinated seeds of Japanese red pine
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Table 3 Plot arrangement in each tested year
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Years of inoculation test
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Table 4 Date of inoculation and surver

¥ F £ H B |June 13|June 12|June 11|June 10| June 13
Date of inoculation
1989 | 1990 | 1991 | 1994 | 1995
At (488) 7.1 — | 7.9 7.11| 7.12
” (6 AH)| 7.25| 7.24 | 7.23| 7.25 -
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Fig. 1 Daily maximum and minimum temperature in side and out side of the vinyl plastic hot house
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Fig. 2 Survival rate of the open pollinated seedlings in each family(tested in 1989)

%
20r 1990 . 199148
60t g
50+ -
gL
w2 d0f I
mj O
# = 30t I
3
2 o0t i
10F g
e - R E B — 0 S \ N\ HBEB -0 — M7 k=0 hhx =
xx 0. x_ Tw T w T T T T T & % _
DORAREBEPEDEMEHA PP DN P HESRFEHEREFPFAF DR PEMED A # HERES P
3765161311 11131411311122111121 171111 41 112 1
0 1 0 00 17000 010 010000 0 00 0
6 i i 2 9 2 131 235 411451 3 12
e
Families

K—3 FEARRABOAL A (1990, 19914 & Ais)
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Fig. 4 Rerationship between the survival rate and

the sound rate (tested in 1989)
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Table 5 Analysis of variance for survival rate in each year(arcsin)
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Fig. 7 Survival rate of the open pollinated progenies in the second inoculation tests (tested in 1994, 1995)
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Table 6 Analysis of variance for survival rate of each year in the second inoculation tests(arcsin).

19944 19954F A fr

Suvival rate in 1994 Suvival rate in 1995
% K |BHE| F 5 | FHFEHA F 7= K| HEE| E 5 M| CEEERR F

Factors D.F S.S M.S F-value Factors D.F S.S M.S F-value

£ R 14 | 4901.128 350.08 9.863% % % 26 | 4008.07 154.156 5.803 %
Families Families
- 45 | 1597.111 35.491 BmOE 54 | 1434.418 26.563
Residual Residual

*0. 1% KETHEED D

Significant at 0.1% lavel

*0. 1% KETHEEED
Significant at 0.1% lavel
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Table 7 Results of the inoculation tests conducted by other organizations

PR EA HRIEERE AMEE SFENKE % % RIFRE ALINEE SFEKRE
Families LI A R A i Families Ty vy e s
A B C A B C
s 101 31D 28.5 2) 32.0 3 #OE 101 3 10.4
” 103 3 35.1 » 102 5 54.4
LMt 101 5 50.5 57.4 % OE 101 3 26.5
” 102 3 55.7 » 102 2 13.8
oA 101 3 25.2 4 | o101 3 8.8
” 103 2 34.5 FEE 101 3 61.9
» 105 3 20.2 11.3 i & 1 2 38.6
z 106 2 8.9 » 1 35.2 16.2
” 107 13.0 8.7 2 4 28.2
= B 1)1 1 11.6 = F 1M 2 11.8
v 102 2 38.5 20.6 v 105 3 12.8
=F (R) 4 61.5 " 109 2 19.9
” 2 30.2 2 111 3 10.8
7 4 2 24 .4 v 112 3 19.2
v 101 1 53.7 ” 113 3 12.9
” 102 2 34.5 » 114 3 64.0 28.6
” 103 3 23.7 44.6 JUF 101 3 17.2
" 104 5 30.5 58.2 ” 103 1 17.9
| 1 5 19.6 tr o 1 3 27.2
2 101 5 41.0 29.1 Z 2 3 11.8
Z 102 3 34.7 ” 3 3 58.5
” 103 3 28.1 ” 4 3 19.8
” 104 1 18.0 K 2 2 11.1 40.7
e 1 4 46.7 ek} 1 1 24.3
AKOIRC 101 2 37.5 18.9 ” 2 4 16.3
” 103 4 36.0 ” 3 3 18.5
v 104 3 49.7 N> 1 3 24.0
Z 105 3 19.0 21.8 v 101 2 18.2
2 106 4 49,2 46.3 " 102 4 6.0 22.1
- B 6 2 33.7 ” 103 2 23.7 5.1
” 7 4 43.2 31.4 7 104 1 29.8 9.1
z 9 1 21.6 " 105 3 8.9
y 101 5 59.2 =K 3 4 20.5 21.4
A 103 4 37.3 ” 4 3 6.4
7 104 3 27.6 7 5 5 42.4
a5 oR 101 5 45.0 ” 6 2 45.3
ER 4 2 39.4

A ! Forest Tree Breading Institute, Tohoku Regional Breeding Office
B ! Forest Tree Breading Institute, Kyusyu Regional Breeding Office
C . Iwate Prefectural Forestry Technology Center

1) #Fm 5 1 RHUIEE W Highly resistant
Evaluation mark 4 ! #KPLIECR5EVY  Low resistant
3 PR Moderately resistant
2 s Low susceptible
1 B Highly susceptible
2) HEAF#E(%)Survival rate(%)

3) —XKBEDAFE (%) Suvival rate in the first inoculation test(%)
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Fig. 9 Comparision in degrees of the resistance among results by other organizations and by this study
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w31 1 59~60

5) HERM (1973) =V /ALy F oy EEEL
Za< Y WHORFIRITTIREOZE. 840l HMHE
. 334~335

6) BFOHES - WBESR - FEBE - FHU (1987)
FEEHICBT A< A FayIBPEICET
LEFF(1) — ANTHMIZ X 2EET 1~y 3FEEN
DFEFRRE. HAERIEZEEY © 57~58

7) BFOE A - AR - BUE S - ARHIE#R (1988)
FEHEWICBT ATy /Ay F a7 IR
BHFZE () — s M X 2 7 7 v VAR EER
FOFFFRG. HAREILIZEE40 © 77~78

8 KIIEHE - A4 # 18wy /F4ErFa
T BT A 7 3wy oEbuE. HAREER3 1 137~
140

9) YEIL f& - fEEEFH (1979) EFEICBITLYO
MHERAOFE, BARRILEES] - 169~171

100 PRIl fE - fEEFE (1979) AFRICBIT A< Y
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"

11) FERRESE - BEHZ (1985) vV /HF A1ty Fa
v DR L ARIE R A & ORAfR. 96[8] H ARG | 461
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YA by Fayo NTHEEE-FEED NFEICOWw
T—. WAROFE (F5151979) [ 40~42

13) FHEM - AT - EAEE (1980) TAT Y,
ruw Y RBEBERED Y S A v F b
. BRI R 33 & 207 ~208

14) FHEME - AL - ATHEGE - RtET (1983)
WEE~YEEAL L IFRROTY )Ly Fa
TP, HARALSCTEREE36 ¢ 103~104

15 FHEHE (1983) vV /ALy FauvokeER
EE—-LAFICL aEELORELRBOMELE—.
SN AE S EHRI0 | 111~114

16) FHEME - BEAEE - BNEZ - ILFEK - £&H
Bi— (1989) JUNHIXIZBIF By /Ly F 2
iRk O EE. RAREESGITR 7 | 145~178

17) BALHRATMES (1986) <V /A v Fa Vi
PMBEOIT AT &R, HIAMKEREY . 6

18) WALHAKFHES (1990) Fh 2 F M AH HEH#E
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R~ 1 1989 FEERRARIG AR - e GHAT T %)
s % o4 @ | % 6 H|F 8 H | H 10| % 128 | % 148 | % 16 8| F 18 H
A LR AR e PR AR AP | (s AP |y AR| e AR R HAPR| R AR
HF (H) 101 | 9.4 100.0| 4.4 93.0{ 35.7 725 31.6 57.9| 28.1 46.2| 26.9 42.7| 26.3 42.7{ 26.3 42.7
” 102 | 98.0 100.0| 58.3 99.0| 41.7 86.9] 36.5 6.5 23.6 45.7| 23.1 44.7| 23.1 43.7| 22.1 43.7
g 101 | 97.4 100.0| 38.6 91.9| 2.4 65.0| 23.9 48.2| 2.3 33.0| 2.8 32.0| 21.8 32.0f 22.3 32.0
” 103 | 99.5 100.0| 46.4 92.3| 29.4 72.2| 27.3 57.7| 21.1 38.7| 19.1 42.3| 186 35.1| 19.6 35.1
EEAFF 101 | 99.0 100.0| 67.0 100.0| 53.3 74.6| 49.7 67.0| 43.1 57.9| 42.1 57.9| 42.1 57.4| 42.1 574
” 102 | 91.9 100.0| 61.1 9.8| 50.3 71.4| 454 61.1| 41.1 56.8] 40.5 56.2| 40.5 56.2| 40.5 55.7
JuoF 101 | 100.0 100.0] 41.4 9.5 20.8 78.7| 18.3 53.0| 15.3 30.6| 11.9 27.2| 11.4 25.7| 10.9 25.2
” 102 | 98.5 100.0| 23.2 93.6| 13.3 62.1| 12.3 35.0/ 6.9 168 6.9 153| 6.4 13.8] 4.9 13.3
” 103 | 99.0 100.0] 53.5 94.0| 36.5 80.0| 35.5 58.0| 26.0 39.0| 2.0 37.5| 2.0 34.5| 25.0 4.5
” 104 | 100.0 100.0| 38.7 &.9| 27.1 67.3| 20.6 427 17.6 28.1| 17.6 27.6| 17.1 26.6| 17.1 26.6
” 105 | 97.5 9.5 15.3 8L.3| 9.9 42.9| 89 22| 54 123 54 13| 54 13| 54 113
” 106 | 91.9 100.0| 19.3 74.3| 9.4 48.0| 84 28.7| 6.9 11.9| 54 10.4| 50 89| 50 89
" 107 | 8.1 100.0| 15.4 &.7| 7.9 523] 7.7 30.3| 7.2 9.7 62 87| 62 87/ 62 87
” 108 | 93.1 100.0| 52.2 8.2 32.0 71.4| 32.0 59.6| 28.1 44.8| 27.1 43.8| 24.6 43.3| 24.6 42.9
= /101 | 8.4 100.0| 22.1 &.4| 11.6 53.3| 1.1 3L.7| 6.5 12.6| 6.0 11.6/ 55 1.6/ 55 11.6
” 102 | .2 9.5 27.3 70.1| 14.9 42.8| 13.3 33.3| 11.3 2.6| 10.3 20.6/ 9.8 2L.1| 9.8 20.6
HF R 2] 9.5 100.0] 64.0 100.0| 53.5 82.0 48.5 67.5| 42.4 61.6| 42.0 61.5| 41.5 61.5| 41.5 6L.5
” 3] 9.0 100.0| 49.0 9%.0| 26.0 68.5| 2.5 43.0| 17.5 32.5| 16.6 37| 16.6 31.2| 16.6 30.2
7 9.4 100.0| 32.0 9.9 152 46.2| 12.2 29.9| 11.2 25.9| 10.2 25.4| 19.8 24.4| 10.2 24.4
” 101 | 99.5 100.0| 62.9 97.8| 47.3 90.4| 45.2 68.1| 38.8 5.9 36.7 5.8 36.7 53| 36.7 53.7
” 102 | 93.5 100.0| 43.0 94.5| 20.5 59.0| 14.5 44.0| 12.1 35.2| 11.0 345| 10.5 34.0| 10.5 34.5
” 103 | 98.0 100.0| 52.5 98.5| 33.7 68.3| 2.2 55.0| 23.8 47.0| 22.3 45.5| 21.8 44.6| 21.8 44.6
” 104 | 9.4 100.0| 60.3 96.4| 44.3 74.7| 39.2 64.9| 3.6 59.3] 37.1 58.8| 36.1 8.2| 3.6 58.2
B R 101 | 100.0 100.0| 32.7 &.4| 21.6 57.3| 19.6 44.2| 16.6 31.2| 16.1 20.1| 16.6 29.0| 16.6 29.1
” 102 | 99.5 100.0| 46.3 93.7| 29.5 75.3| 27.9 55.8| 22.6 38.4| 22.6 36.3| 2.6 3.3| 2.1 34.7
” 103 | 100.0 100.0| 45.8 92.1| 21.2 73.9| 18.2 50.2| 13.3 31.5| 13.3 28.1| 13.3 28.1| 13.3 8.1
” 104 | 9.6 100.0| 23.0 77.6| 14.8 47.0| 13.7 27.3| 11.5 18.0| 12.0 18.6] -11.5 18.6| 10.9 18.0
£ R 1| 9%.9 100.0] 61.5 93.3| 35.4 77.4| 33.3 62.6| 26.2 49.2| 26.2 47.7| 23.6 47.2| 23.1 46.7
AR 101 | 975 100.0| 31.8 72.6] 16.9 52.7| 15.4 34.3| 10.9 21.4| 10.0 20.4| 9.5 19.4| 10.0 18.9
7 103 | 9.5 100.0| 66.0 93.0| 36.0 77.5| 30.5 62.5| 21.0 42.0| 21.0 38.0| 19.0 37.0| 19.0 36.0
” 104 | 96.8 100.0| 64.6 98.9| 43.4 87.3| 39.2 67.2| 2.5 52.4| 27.0 51.3| 27.0 51.3| 26.5 49.7
” 105 | 97.0 100.0| 33.2 79.2| 16.8 61.4| 158 43.6| 13.3 23.2| 12.3 23.2| 11.4 2..8| 10.9 21.8
— M 7| 93.4 100.0| 42.3 91.1| 25.4 69.2| 2.4 4.6/ 185 35.1| 185 32.7| 183 32.5| 183 314
” 9 9.5 100.0| 37.7 92.5| 23.1 62.8] 20.1 39.7| 16.1 23.1| 16.1 23.1| 14.1 21.6] 14.1 2.6
” 101 | 9.0 100.0] 69.1 9.1| 57.0 87.2| 56.4 68.7| 50.3 63.7| 46.9 59.8| 45.8 59.2| 45.8 59.2
A #0101 | 93.7 100.0| 38.6 96.8| 22.8 63.0| 16.9 34.4| 12.2 25.4| 12.2 24.3| 11.6 24.3| 11.6 24.3
” 102 | 99.0 100.0] 70.6 99.0| 45.8 93.0| 43.8 69.2| 35.0 55.5| 34.5 53.5| 34.0 52.0| 32.5 G5L5
” 103 | 93.0 100.0| 50.5 95.2| 35.7 65.9| 28.1 47.6| 24.9 R.9| 25.4 37.3| 2.4 37.3| 5.4 37.3
” 104 | 74.8 100.0] 39.9 94.5| 23.9 46.0] 19.0 36.2| 16.0 28.2| 153 27.6| 14.1 27.6| 13.5 27.6
%101 | 9.8 100.0| 57.5 100.0| 42.5 85.0f 30.0 60.0| 2.2 45.8| 20.8 45.8| 19.2 45.8| 19.2 45.0
"ol 41 91.9 100.0| 52.5 99.0| 36.9 63.6] 27.8 50.5| 23.2 47.5| 20.7 39.9| 20.7 39.9| 20.7 39.4
[ 101 | 87.1 100.0| 47.1 95.7| 25.7 60.0| 20.0 44.3| 14.3 34.3| 14.3 28.6| 14.3 =27.1| 14.3 27.1
ooy 9%.7 100.0| 45.2 91.5| 29.4 67.5| 26.0 49.2| 2.2 36.4| 20.4 34.9| 2.1 34.2] 19.7 33.9
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fIR—2 1990FERERINEEE - EHE (AT : %)
. g 6 % 8 M % 10 A % 12 A % 14 B % 20 A
=R S AAFR | B AR | e R | e AR | Bef AR | B AFEE
L | 1 28.4 66.7 | 18.1 31.9 | 13.7 26.5| 13.2 21.1| 12.7 19.6 | 12.7 19.6
A R O106 | 49.7  81.6 | 41.3  61.7 | 32.3 50.7 | 29.4 47.8 | 26.4 48.3 | 26.4  46.3
— 4 6 32.2  64.9 | 23.3 46.0 | 17.8 35.6 | 14.9 34.7 | 15.3  34.7 | 14.9  33.7
4 FE 101 20.8  73.8 8.9 32.2 7.4 17.8 5.9 11.9 5.0 10.4 5.0  10.4
O 1 23.2  60.6 | 14.8 27.6 | 11.8 20.7 | 10.3 17.7 9.9 16.7 9.9 16.3
” 101 37.3 77.5| 24.0 40.2 | 17.2 35.3 | 14.7 31.4 | 14.2 28.9 | 12.7  26.5
” 102 | 22.7 50.7 | 13.8 29.6 | 11.3 18.7 8.9 15.8 8.9 14.3 8.9 13.8
% | 101 17.6  42.6 8.8  24.5 6.4 18.1 .4 15.2 3.4 10.8 3.4 8.8
il & 1 49.0 77.7 | 31.7 60.9| 21.3 50.0 | 16.3 46.0 | 14.4 40.1 | 12.9  38.6
Z 2 | 26.4 69.2| 11.9 44.8 6.5 27.9 5.0 19.4 6.0 17.9 6.0 16.9
” 3 35.1 65.8 | 21.7 40.9 | 18.3 36.1 | 14.9 32,2 | 15.3 28.2 | 14.9 28.2
= F 104 23.2  58.6 7.9  33.0 4.4 13.3 5.4 12,8 4.9 12.8 4.4 11.8
” 105 28.4  61.7 | 13.4  26.9 9.5 17.9 7.5 15.9 7.0 13.9 6.9 12.8
” 109 30.1  69.9 7.7 32.7 5.6 21.9 3.6 19.9 3.6 19.9 3.1 19.9
” 111 14.8  45.8 6.4 23.6 4.4 13.8 4.4 11.3 3.9 10.8 3.9 10.8
” 112 | 41.4 84.2 | 17.2  37.4| 10.8 23.6 9.9 23.2 8.9 21.2 8.9 19.2
” 113 32.3  66.7 | 13.9 30.8| 10.0 17.9 9.0 16.4 9.0 13.4 8.5 12.9
s 114 57.1 86.7 | 23.2 49.8 | 16.3 33.5| 16.7 32.0| 13.8 29.1 | 13.3 28.6
A A 101 35.1 89.5 | 16.7 44.3 | 11.5 22.4 6.6 18.8 5.7 17.7 5.2 17.2
” 103 37.0 87.0 | 19.9 50.7 | 12.9  25.9 9.0 22.4 7.5 18.4 7.0 17.9
o 1 37.1  63.4 | 17.8 43.1| 13.3 28.6 | 11.9 26.7 | 11.4 26.7 | 11.4 27.2
7 2 24.1  51.7 9.4  25.6 6.9 13.8 5.4 11.8 5.4 11.8 4.9 11.8
” 3 | 65.9 100.0 | 37.8 81.7| 31.7 67.1| 29.3 62.2 | 29.3 62.2 | 29.3 58.5
” 4 | 23.8 45.5| 13.9 28.7 | 12.9 20.8 | 12.4 20.3| 12.9 19.8| 12.9 19.8
BF 20 H 1 39.6  69.8 | 19.3  46.0 | 14.4 29.7 | 14.9 29.7 | 14.4 26.7 | 13.4 24.3
” 2 | 34.2 61.2| 10.7 44.4 7.1 20.4 8.2 18.9 8.7 18.4 7.7 16.3
7 3 35.8 82.1| 18.5 39.0| 15.5 22.5| 10.0 21.0 8.0 19.5 8.0 18.5
o 1 45.3  77.7 | 18.4 48.6 | 12.3 30.2 | 10.1  29.2 8.4 25.7 7.8  24.0
” 101 40.1  77.7 | 19.8 39.6 | 15.8 22.7 | 11.8 21.7 9.9  19.2 9.4 18.2
7 102 | 49.0 88.7 | 21.6 49.0 | 18.1 27.9 | 16.7 25.5| 15.2 22.5| 15.2 22.1
7 103 22.2  69.7 6.6 23.7 5.0 10.6 1.5 7.6 1.5 5.1 1.0 5.1
7 104 19.3  73.1 6.6 25.3 6.1 11.2 4.1 10.7 4.1 9.1 3.0 9.1
” 105 19.8 73.3 8.4  27.2 5.9 12.9 3.0 10.9 3.0 9.4 2.0 8.9
=ARK 3 43.3  91.0 | 22.9 36.8| 21.4 26.9| 13.4 21.9| 11.4 21.4| 11.9 21.4
s 4 19.1  47.5 7.4 22.1 2.9 7.4 2.5 6.9 2.0 6.4 2.0 6.4
7 5 53.2  79.3 | 35.0 60.6| 25.1 45.3 | 26.1 43.3 | 24.1 41.4 | 23.2 42.4
7 6 51.2  86.2 | 30.5 65.0 | 21.7 47.3| 19.7 47.3| 19.2 47.3 | 17.7 45.3
e ¥ 34.2 70.8| 17.5 39.9 | 13.1 26.3 | 11.1 23.8| 10.4 22.2| 10.0 21.3
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1R — 3 19914EEHRERRNESE - £FE CERE %)
s 4 5B | £ 6 A | £ 8 H | £ 108 | £ 128 | £ 14 8 | ¥ 16 #

% A
Rtk Afrk | RA% AR RAT AR BAE AR Bek AR ek PR e AR

4 RBE 102 66.0 100.0 | 61.9 100.0 [ 45.4 98.5 | 33.5 83.7 | 28.7 63.1 | 28.2 56.9 | 26.2 54.4
FETH 101 86.3 100.0 | 73.1 100.0 | 54.3 93.4 | 49.7 83.8 | 47.7 74.1 | 45.2 64.0 | 42.1 61.9

= B/ 101 75.4 100.0 | 37.7 100.0 | 25.5 97.9 | 20.8 83.3 | 17.7 38.5| 17.7 30.7 | 16.1 28.1
K 2 81.4 100.0 | 43.2 100.0 | 31.2 95.5| 25.6 89.9 | 19.6 51.8 | 19.6 43.2 | 17.1 40.7
T 2] 77.3 100.0 | 54.0 100.0 | 39.1 96.3 | 32.4 87.7 | 28.4 56.9 | 27.7 48.7 | 25.4 46.3
iy —_ = | S . = o .
R — 4 1994FEERAEREEESE - £FE (A 9)

% 4 @ | % 6 # | % 8 M| % 12 M| % 16 A|H 18 A
A A fE AT AR e A AR AR | e A | e A1
EF(8]) 101 66.4  100.0 47.9 59.2 42.0 52.9 36.9 44.5 36.1 42.0 35.7 40.8

Y= 108 84.3  100.0 70.6 83.0 67.2 75.3 62.1 68.5 62.6 67.7 61.7 67.7
aF03) 103 82.8  100.0 64.7 78.2 58.8 70.2 55.0 66.8 54.2 65.1 54.6 63.4

% &

B T 1 84.4 100.0 | 62.0 78.5| 55.7 658 | 51.5 57.8| 49.8 57.0 | 48.1  56.5

2 101 93.5 100.0 | 77.5 92.6 | 70.6 8.9 | 66.2 71.9| 65.4 7.4 62.3 7.0
F R 1 88.8 100.0 | 75.1  89.3| 72.1  82.8| 69.1 77.7| 68.2 76.8| 67.8  76.8
K R 106 87.8  99.1| 77.6  90.5| 75.9 87.9| 73.3 8.8 | 74.1  84.9| 74.1  84.9
— B 6 89.9  99.6 | 76.9 853 | 69.7 8.3 | 659 72.3| 66.4 7.0 | 64.3  70.2
FEOE 101 92,4 100.0 | 71.4  87.4| 63.9 75.2| 60.9  69.3| 584  66.0| 57.6 655
il & 1 89.6 100.0 | 62.1  80.8 | 54.6 70.4 | 48.3 56.3| 47.5  54.6 | 46.3  54.2

” 3 86.1 100.0 | 74.8 845 | 70.6 79.4| 67.6  76.1| 655 74.4| 65.5  74.4
= 7 114 84.6 100.0 | 65.4  80.4 | 59.2  70.8| 54.2  60.0 | 53.8 58.3| 52.1  57.9
tr o 1 85.1 100.0 | 68.5 78.7| 62.6  70.6| 57.9  64.3| 57.0  62.1| 56.2  62.1
=K 5 93,2 100.0 | 84.7  94.9 | 82.6 93.2| 8.4 89.4| 8.8 8.0 | 8.4  89.0

” 6 9.8 100.0 | 87.7 9.6 | 8.3 91| 8.3 93.6| 86.4 93.2| 8.0 92.8

F ¥ 86.8 99.9 71.1 84.0 66.2 76.7 62.5 70.3 61.8 68.9 60.9 68.5
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o EF AFE|REF EFR|BEFT EFF|(BEE AGFF |BEX EFX|BEER EHFX

HEO) 101 93.2 100.0 | 37.3 78.3 | 31.1 43.5| 31.1 42.2| 29.2 41.6 | 28.6 41.0
” 102 98.1 100.0 | 56.3 91.9 | 38.1 71.3| 36.9 65.6| 35.0 63.8| 33.8 60.0
ERfGE 101 98.8 100.0 | 64.0 89.4 | 58.4 68.9| 57.1 65.8| 55.3 64.6 | 55.9  64.6
” 102 98.8 100.0 | 67.1 91.9 | 60.2 75.2| 59.6 71.4| 55.9 70.8 | 55.5 69.6
Ao 108 97.5 100.0 | 56.2 86.4 | 45.7 64.8 | 42.6 61.7 | 43.2 60.5 | 43.8 59.9
“aF08) 2 98.1 100.0 | 39.5 79.0 | 38.2 49.0 | 36.9 49.0| 36.9 49.0 | 36.9 48.4
y 101 96.8 100.0 | 45.6 84.2 | 38.6 58.9 | 37.3 55.1| 35.4 53.8| 34.8 52.5

” 103 96.2 100.0 | 42.7 77.7 | 36.9 52.2 | 36.3 47.1 | 33.8 45.2 | 33.8 45.2

” 104 97.7 99.2 | 45.1 79.7 | 40.6 61.7 | 40.6 57.9 | 40.6 59.4 | 40.6 59.4
R 1 94.2 100.0 | 29.9 72.7 | 21.4 41.6 | 20.1 33.8| 18.8 33.1 | 18.2 33.1
” 101 94.7 99.3 | 30.9 72.4| 24.3 40.8 | 23.7 38.8| 24.3 37.5| 24.3 37.5
£ A 1 94.6 100.0 | 44.2 85.7 | 36.7 55.8 | 36.7 53.7 | 30.6 52.4| 29.9 53.1
KR 104 98.1 100.0 | 44.0 91.2| 30.2 59.7 | 30.2 54.1| 27.7 52.8| 25.2 51.6
” 106 97.5 100.0 | 57.5 94.4 | 47.5 68.1 | 46.9 64.4 | 45.6 61.9 | 45.0  60.0
— M 6 93.7 100.0 | 39.6 76.7 | 28.9 45.9 | 28.3 42.8 | 26.4 42.8 | 27.0 41.5
” 101 96.8 100.0 | 44.6 87.3 | 35.7 54.8| 33.8 51.6| 35.0 52.9| 35.0 52.9
A FE102 98.7 100.0 | 53.9 87.0| 39.6 61.0 | 37.7 56.5| 35.7 51.9| 35.1 48.7
oo 1 98.1 100.0 | 43.5 81.2| 37.0 51.9| 37.0 50.0| 35.7 49.4 | 35.1 48.7
OB 102 96.3 100.0 | 58.8 79.4 | 48.8 67.5 | 46.9 65.6 | 47.5 64.4 | 48.8  65.0
E R 101 98.1 100.0 | 54.1 75.5 | 49.7 60.4 | 49.1 58.5| 47.2 58.5 | 44.7 57.2
RETE 101 98.1 100.0 | 79.2 94.8 | 73.4 87.7 | 71.4 84.4| 70.8 83.8| 69.5 82.5
il A 1 92.7 100.0 | 39.1 70.9 | 23.8 53.6 | 21.2 49.7 | 20.5 49.7 | 21.9  48.3
7 3 96.9 100.0 | 49.1 78.9 | 43.5 63.4| 41.6 59.6 | 40.4 59.0| 37.9 58.4
= A 114 96.9 100.0 | 59.6 83.2 | 53.4 62.1| 53.4 60.7 | 52.2 60.2 | 52.2 58.4
& o 1 92,5 100.0 | 40.3  68.6 | 31.4 45.9 | 31.4 43.4 | 30.2 43.4 | 32.1 42.8
ARA 5 99.3 100.0 | 69.3 90.8 | 62.7 78.4 | 62.7 74.5| 63.4 77.1| 64.1 77.1
” 6 98.1 100.0 | 60.1 87.3 | 57.6 76.6 | 56.3 73.4 | 57.0 71.5| 54.4  70.3
D3 ¥ 96.7 99.9 | 50.1 82.8 | 42.0 60.0 | 41.0 56.7 | 39.8 56.0| 39.4 55.1




