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Studies on the Viviparous Germination of Rice Seed

Mitsuo IKEDA
(Laboratory of Crop Science)
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Fig. 1. Average day temperature during the ripening period of rice varieties (1959)
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Table 1. Number of japanese rice varieties divided into classes
of shortest dormancy degrees.

| Class of shortest dormancy period

- i o i B o 7‘ - : E \ T T Total
I | o | m v v | vl | v
. B ; R : " —— - - - ' R
Lowland  Nonglutinous 64 69 20 2| 1 L 156
% 41.0 | 442 ‘ 13.0 | 1.2 | 0.6 100.1
Glutinous 32 17 | 4 1 54
% 59.3 315 | 74 | 1.9 100.1
Total 96 86 24 3 | 1 210
% ‘, 45.7 41.0 11.4 14 | 0.5 100.0
Upland  Nonglutinous | 152 69 27 4 1 253
% . 60.0 27.3 10.7 1.6 0.3 99.9
Glutinous 58 20 2 ‘ 80
% | 125 | 249 2.6 ; 100.0
Total 210 89 29 4 1 333
% ‘ 63.1 26.7 8.7 1.2 | 0.3 100.0
306 | 175 53 7 2 543
Total % 564 | 322 98 13 | o34 100.1
Table 2. Number of foreign rice varieties divided into classes
of shortest dormancy period.
| Class of shortest dormancy period
origin ! 5 ; Total
1oun | mo v v v |

Korea Nonglutinous 48 6 | ! 54
% 88.9 11.1 100.0
Glutinous 16 2 ! 18
% 88.9 11.1 100.0
Total 64 8 ‘ 72
% 889 - 11.1 . 100.0
Salipe 26 17 5 1 2 51
% 51.0 333 9.8 1.9 32 999
Manchuria and North China 31 15 2 1 | 49
% 633 . 306 4.1 2.0 ©100.0
Central and South China 37 10 4 51
% . 125 196 7.8 99.9
Formosa 9 3 1 13
% . 692 23.1 7.7 100.0
Russia 46 7 7 3 63
% 73.0 11.1 11.1 4.8 100.0
Java 11 4 5 1 1 22
% 50.0 18.2 22.7 4.5 4.5 99.9
Hawaii 3 1 4
% 75.0 25.0 100.0
U.S.A. 7 1 8
% 75.0 25.0 100.0
Italy 3 1 ‘ 4
% . 1750 25.0 100.0
South America 3 1 1
%  100.0 . 100.0
Africa 1 1
% - 100.0 100.0
Total 239 66 24 6 3 1 . 339

% 70.5 195 71 1.8 09 03 ' 100.1
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Table 3 Number of japanese rice varieties d1v1ded into

classes of mean dormancy period.

Class of mean dormancy perlod

- l -] Total

L0130 EZJ‘ESJ E4J E53|E6J €73
Lowland Nonglutinous 3 l 20 [ 31 ! 45 1 45 \ 12 . 156
% . 19 | 128 ’ 198 | 288 @ 288 | 76 99.9
Glutinous 1 7 16 10 | 16 4 | 54
% 1.8 129 296 | 185 | 296 | 74 999
Total 4 21| 47 55 61 | 16 210
% 19 | 129 224 262 290 76 - 100.0
Upland Nonglutinous 9 l 26 | 52 9 | 48 | 26 | 2 253
% 3.6 | 102 | 206 . 356 189 102 10 | 1001
Glutinous 1 7 0 2| 20 18 11 2 | . 80
% 88 275 | 250 , 225 138 | 25 | 100.1
Total 16 48 | 72 . 108 59 28 | 2| 333
% 4.8 ‘ 141 | 216 324 | 177 | 84 | 10 | 1000

! i H i
Total 20 75 119 163 120 . M 2 543
% 37 0 138 219 | 300 221 | 81 ; 04 | 1000

Table 4. Number of foreign rice varieties divided into classes
of mean dormancy period.
‘ Class of mean dormancy perid

Origin l - l - | Total

}E1]|E2]|E3]§E4]“E5]‘3[6] C7) 8] |
Koria Nonglutinous | 13 17 | 13 6 5 54
% 241 315 241 1111 93] 100.1
Glutinous .10 7 1 ! , |18
. 556 389| 56 i | 100.1
Total 23 24 14 6 5 R
% 319 334 196 84| 66 999
Salipe 4 5 15 11 9 6 1 51
% 7.8 98| 294 216 176 | 11.7 20! 999

\ i
Manchuria and North China 6 8. 8 10 14 2 1 P49
%! 122 163 163 204 286 41 20 . 99.9
Central and South China 4 14/ 13 10 s, 3 2 - s1
78 2751 255 196 98 59 39 100.0
Formosa 1, 2| 4 1 5 ; 13
% 18 154 308 78 382 100.0
Russia | 5 9 13 12, 9 9 5| 1 63
% | 19, 143, 206 190 143 143 79 1.6 | 100.0
i ' | !
Java 1 3 4 6 2. 4 2 2
o | a5 136 182 272| 91 82 91 100.0
Hawaii ! 1 1 2. \ | 4
% 250 | 250 500! w '~ 100.0
‘ ,

U. S. A 1 3 2 1| 1 8
% | 125 | 375 250 125 12.5 100.0
Italy 2 1 1| 4
% 50.0 | 250 | 25.0 | 100.0
South America | 1 1
% l | 1000 | 100.0
Africa 1 | ‘ 1
% 100.0 1 100.0
Total 44, 6| 761 61| 52 \ 24 11 2| 339
% | 130 204 \ 224 180 153| 71, 32 06 1000
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Table 5. A comparison of percentage germination of seed with opened hull
and that with normal hull tested 30 days after flowering.

Germination (%) Days in incubation
No. of seeds B ) Y .

I 2 3 4 S
Seed with opened hull 20 0 0 67 67 83
Seed with normal hull 20 0 0 5 37 52
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Table 6. Percentage germination of seed with one-third clipped hull (T.) comparing
that with untreated hull (C.). Clipping was made 3 days after flowering.

Peorcentage germination 10 days after sowing

Variety Flowering No.of __ Age of seed Days after flowering -
date seeds 20 25 30 40 50
[ ”MWT-C,WTaC;WTgC;WTuﬁpwibﬁg
Shinnei July 4 30 27 20 70 60 77 80 87 83 73 97
Salipe No. 13 10 30 71 33 77 10 93 80 87 100 97 100
Salipe No. 2 4 30 40 13 70 47 80 53 100 50 100 97
Salipe No. 8 6 30 17 O 40 O 60 O 60 23 100 100
Caloraina 5 30 13 0 47 0 33 0 67 O 63 17
Salipe No. 23 T 30 10 0 30 O 93 40 100 90 100 97
Russia No. 78 13 30 60 O 80 O 73 17 93 50 97 43
North China No. 18 18 30 70 7 53 10 53 17 80 27 57 30
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Table 7. Effect of removal of hull, pericarp and testa on rice seed germination,
tested 20 days after heading. Variety Caloraina.

No. of Days in incubation Percentage
Treatment seeds 2 g 4 5 germination
Hull, pericarp and testa removed 50 0 10 38 0 0 96
Hull and pericarp removed 50 0 5 23 2 5 70
Hull removed 50 0 1 1 0 10 24
Hull intact (control) 50 0 0 0 0 0 0
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Table 8. A comparison of the germination of seeds different in the degree
of dormancy in air and under water.

. €

Variety  Seed CSrmination No.of " Dayein espmion  Percentage
condition  seeds 12 3 4 5 6 7 8 germination

Russia No.78 Unhulled in Air 30 0 0 0 2 0 1 1 o 13

Hulled in Air 30 012 7 9 0 o 0 O 93

Unhulled under Water 30 0 0 0 0 0 0 0 o 0

Hulled under Water 30 0 0 0 0 0 0 4 4 27

Ukokuseiyu Unhulled in Air 30 0 0 6 13 3 3 ¢ 87

Hulled in Air 30 02 5 2 3 0 0 o 100

Unhulled under Water 30 0 0 3 5 3 3 90 o 47

Hulled under Water 30 0 8 6 7 2 0 2 o 83
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Table 9. A comparison of the germination of dormant and
nondormant seeds in nitrogen gas.

No. of germinated seeds

No. of P : percentage
Variety seed ~_ Daysinincubation )
seeds 1 2 3 4 5 6 germination
Caloraina Unhulled 30 0 0 0 0 0 0 0
Hulled 30 0 1 0 0 0 2 10
Norin No.18 Unhulled 30 0 12 17 0 0 0 97
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Table 10. Effect of ethanol in various concentrations on the
germination of immature and ripened hulled seeds.

0. of germinated sceds
Seed (e:t%gcrio(if No. of o ,ﬁ,,,,_,lj Days gl n incub a,,t,iif& o Percentage
sol. % seeds 1 2 3 4 5 germination
Immature seed 0.5 30 0 4 10 11 2 90
var. Mihonishiki 1.0 30 0 2 13 10 1 86
2.0 30 0 1 9 5 3 60
3.0 30 0 1 2 6 7 53
4.0 30 0 0 2 3 7 40
5.0 30 0 0 0 0 0 0
0.0 30 0 2 6 4 4 53
Ripened seed 0.5 30 0 26 2 0 0 93
var. Norin No.18 1.0 30 0 24 4 0 2 100
2.0 30 0 12 17 0 1 100
3.0 30 0 2 2 15 1 67
4.0 30 0 0 2 2 10 40
5.0 30 0 0 0 0 2 7
0.0 30 0 26 1 1 1 97

Table 11. Effect of ethanol on the bercentage germination of immature hulled seed
and length of seedling expressed as per cent of control.(var. Norin No.18)

Conc. of Length o
ctharioca/)l sol. Seed root Crown root Coltm‘ptﬂe hiF‘ilV'sft?afg Germination

0.5 65 66 109 94 107

1.0 28 3 10 6 171

2.0 4 0 7 1 128

0.0 100 100 100 100 100
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Fig. 4. Chromatograms of ethel extract of rice unhulled seed assayed with wheat coleoptile
sections, initially cut 4 mm. in length. Ordinates above of the water ‘control’ (broken
line) indicate growth promotion, and those below the line indicate inhibition.

Left ; Dormant seed. Variety North china No. 12
Right ; Nondormant seed. Variety Norin No. 18
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Fig. 5. Chromatograms of aqueous extract of rice unhulled seed assayed with wheat coleoptile
sections, initially cut 4 mm. in length. Ordinates above those of the water ‘control’
(broken line) indicate growth promotion, and those below the line indicate inhibition.

Left ; Dormant seed. Variety North China No. 12

Right ; Nondormant seed. Variety Norin No. 18
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Table 12. Dormancy degrees of hybrid and parent sceds as
indicated by percentage germination. (1960)

Combination Parent or hybrid Percentage
~_ No. (9KF) ‘germination
I Yamatedori 100
Honenwase 34
Yamatedori X Honenwase 93
Honenwase X Yamatedori 67
11 North China No. 38 47
North China No. 12 34
North China No. 38 X North China No. 12 53
North China No. 12 X North China No. 38 20
I Salipe No. 41 67
Salipe No. 59 27
Salipe No. 41 X Salipe No. 59 87
Salipe No. 59 X Salipe No. 41 34

Notes : Crossing date. 1; July 13 1[; July 23 IIL; July 30. Sowing time. I,1I; 25 days
111 ; 35 days after crossing. No. of seeds used was 15 respectively.
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Table 13. Effect of maleic hydrazide foliar application on the seed deveropment.

Treatment

. 1,000 hulled Percentage of
Plov  Spraving date Cone of - No. of sxds Ticeq elgnt perfet hulld

heading % g seeds
1 10 0.5 603 25.8 84.0
2 1.0 608 25.8 87.1
3 1.5 567 24.3 77.1
4 2.0 492 24.6 69.7
5 3.0 545 25.0 82.0
6 4.0 542 24.7 77.9
7 15 0.5 608 26.3 94.0
8 i.0 619 27.4 88.7
9 1.5 636 25.8 94.1
10 2.0 689 24.5 88.2
11 3.0 576 24.7 89.2
12 4.0 559 25.1 88.8
13 20 0.5 645 242 92.9
14 1.0 637 26.6 90.9
15 1.5 609 26.9 92.9
16 2.0 684 25.0 91.0
17 3.0 626 24.2 89.0
18 4.0 549 25.5 88.8
Control 0.0 563 26.5 95.6
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HOHIRFBINIZORHSNTH S, M, EEICHIUTIRIL KOO FEE DY ShTind
7o, Bk IOF ISR T3 5 % & 2131463 (MErRICLE) 0/ (JUHIP) & #4725 15T,
FRORE T ORI AEE R/ N EH L TP RV 0 L B s, MERICLE S5 X AUTIERIC
T, EIRA MH O B2 2T TREDERT S O i OB 23 (S5 x i [ 3
2k, RIRFORBEAINEGOREE b EL bR, RONEEEL L OREHRIO LD g\
DT, PHEHFERICELS ALNEDTEHA S LEbh 5.

WOBRXDOFERE, O THRO FEOYE ROE O MR O IR AL O FL Y EIT
DT ORER A 14 RITH ).

AFC AU, HIB 10D AT D 4BIXDFEHERNPFEL K BB 2 L nikbh, ZOEEE MH-30
DEE AR EDIUT, BRFMHNTERETH 2 LE2bNE. L Lanbi 1l Rioordm, T
W RO B KA SHIIC S B L, XFIC L DR Z OEETIE, BEEZT 555 OTHA
HCleus. 4% Th 20 IR HATIC 7S B & RHEMFH N AME D TH DT, HOFEELEL L MHO R
N Fe B, kA, TR0 N T A 20 £ 1B AT TR A L SR RELHH E R 5 DI
huE, RCREtEREL <RV EBX b5,

Ak QBT PRI R I X R TR 525 L LMEORIILE VHEIT, ®1E &
DEROBOREN B FEIN T 5. MHOR#L, #MAoRWE, BEOSVERLL, X
DERKEFEROECH LT, MOTHETSHS. XFrop#L, FhowyHEcdiibh, fOoTH
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BRI AT L Th B, EIBLAFERKY, HANRABEEMELLD, HOoROEELELL GB
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Table 14. Effect of maleic hydrazide foliar application on the seed
germination and seedling growth at the end a weeks
after sowing. 50 seeds were used in each plot.

Plot* Percentage Length mm. ) Dry wt. mg.

No. germination Coleoptile 1st leaf 2nd leaf Seed root  Scedling Endosperm
1 86 6.0 22 2.4 1.5 16.7
2 98 62 1.7 1.4 1.5 15.9
3 100 6.5 1.8 1.0 1.5 16.9
4 90 6.0 1.7 0.7 1.2 17.3
5 78 4.1 0.8 0.2 1.3 16.9
6 26 4.0 08 0.1 1.1 17.1
7 96 7.3 4.1 1.1 1.9 14.7
8 92 6.4 2.2 1.0 1.0 1.7 14.9
9 96 7.3 4.5 0.8 3.5 1.8 15.6
10 96 7.5 4.5 0.5 33 1.7 15.8
11 52 8.0 3.6 0.6 2.6 1.5 16.1
12 58 4.5 3.1 2.3 1.4 15.3
13 92 7.2 8.2 8.3 333 4.3 12.4
14 84 7.8 9.2 10.6 18.7 3.9 13.2
15 96 6.6 7.3 6.2 7.7 2.4 14.4
16 82 6.3 5.9 5.7 7.7 2.3 15.6
17 82 6.0 4.7 2.3 6.5 1.6 15.8
18 80 5.7 3.6 1.5 1.6 15.6

Control 100 7.8 14.2 14.4 32.1 4.4 11.9

*Treatments of each plot are same as in Table 13.

Fig. 6. Effect of maleic hydrazide foliar application on seedling growth in 2 weeks after
sowing. Lower ear was sampled from rice plant sprayed with 2 percent solution of
M H-30 15 days after heading and upper one was from untreated plant.
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&\ Hsuen S5 iC L g, 24-D T3S0 2 MIGITERIARZIC ML T & H RIS TELED
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Table 15. A comparison of percentage germination e wnh. FOFERE LT, 24D T

of Wheat (Saitama 27) and rice (Norin e e N S - e
DA T WP A B Ly, ST T
18) seeds under several levels of maleic ! Al 2 # & &2T

hydrazide at 25°C. T 2D OEFROFEF T IH GNP I
Conc. of MH-30  Percentage germination 7L RNTU B, MH @20 Th ISENBERG 25
% © Wheat  Rice  (MH#EDF 1 v F e s F—ERATELL TF
os o . WAEIASIZ B 2 L W TV 00, RKEO
1.0 88 100 A 2.4-D O L RS E R O T D
1.5 56 96 WXz BEbha. ROTERLTALRIHE
- o o HEF- 0 F 3 S0 DA T B EHVE R F O BZED
4.0 12 88 HENETIERO S & TRHETH 2 &\ ) Rk
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VI Summary

The results of the experiment conducted in 1958—61 on the viviparous germination (germin-
ation on the ear) of rice seed are summarized as follows:

I. Varietal differences in the degree of seed dormancy measured from the time 20 days after
heading were investigated in 1959 with 543 Japanese and 339 foreign rice varieties.

1) Degrees of dormancy of all varieties are given in Appendix 2 designated by two signs,
shortest and mean dormancy degrees, and the former indicates the number of days from heading
time to the time seeds began to germinate and the latter seeds gave 50 per cent. Or more germi-
nation. The number of varieties belonging to each dormancy degree as well as their rates are

shown in Table 1-4 according to kinds in Japanese and to origin in foreign rice.

2) Almost all varieties took begining of germination 25 days after heading and about half
the number of varieties gave 50 per cent or more germination 30 days after heading.

3) Degrees of dormancy of varieties in respect to origin are low in order of mentions
Korea, Middle-south, China, Formosa, Manchuria, North China, Japan, Russia, and Java.
Russian rice hase the widest range of variation on dormancy.

4) Dormancy of glutinous rice of Japan and Korea is lower than that of non-glutinous,
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5) Positive correlation between heading time and dormancy was recognized in Russian but
not Japanese rice.

6) It was supposed that Whas negative correlation with the
ability to germinate at low temperatures.

7) It is considered that rice of Japonica type, having basic character of low dormancy as
compared with that of Indica type, has produced relatively high dormancy varieties after distri-
bution in a particular region.

8) Varieties having a coloured hull had a longer dormant period than those with a colou-
rless hull. ‘

9) As it was found that there is a few high dormancy japanese varieties that it seems to
be easy to deverop new varieties free from damages caused by viviparous germination by means
of cross breeding. It was also cited that there is a promising foreign wvariety, belonging to
Japonica type, useful as a parent material for the same purpose above mentioned.

II. Several experiments on the physiology of dormancy of rice seed were made,

1) On the germination of hulled seed, oxygen supply is needed for the dormant seed but
not for the nondormant seed.

2) Dormancy of rice seed is caused by the restriction of the entry of oxygen of hull,
pericarp and testa, and their restriction rate is variable according to the age of seed and variety.

3) Removal of hull during the ripening period did not affect the permiability to oxygen of
pericarp and testa.

4) 0.5-2.0 per cent. solutions of ethanol gave some increase in germination of immature
hulled seeds.

5) Ethel and water soluble promoting and inhibiting substances in the unhulled seeds were
surveyed by means of the technique of paperchromatography and wheat coleptile straight growth
test, with the result that both substances were detected in the dormant and nondormant seeds,
slightly more in the latter. Accordingly, it is doubtful that inhibitors play a primary role in the
dormancy of rice seed.

ITI. Reciprocal crosses were conducted between high dormant and low dormant varieties and
the results indicated that degrees of dormancy of hybrid were dependent on those of mother
plant, revealing maternal inheritance.

IV.  Experiments were made on the effect of foliar application of maleic hydrazide (M.H)
on the inhibition of viviparous germination of rice plant.

1) Application of 2 per cent solution of M.H-30 15 days after heading may be effective
for the reduction of damages caused by viviparous germination retarding seedling growth extre-
mely diminishing the consumption of endosperm, while it is unable to inhibit germination.

2) The reason why rice seed germination could not be inhibited by foliar application of
weak solution of M-H which is effective on the inhibition of wheat seed germination, seems to
be that rice seed has the capability of anaerobic germination.
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Wik 1 fEEOBRPORGRI (BRESRBICE D) 19594
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m mee) | om || RES = mcee) | m | e

TR S % | o () voulmom k| % |

235 259 21.3 83.3 0.3 — 12H| 254 | 296 229 87.5 323 4.6

22,6 264 | 200 81.2 4.2 5.6 13 25.5 31.0 21.2 84.5 — 1 10.0

234 | 28.0 19.7 | 78.8 - 7.5 14 25.5 30.9 21.4 | 80.8 — 1 10.2

2411 292 196 | 793 — | 10.0 15 25.5 1 30.1 204 | 798 — | 10.6

2501 303| 204, 742 — | 103 16 264 | 314 21.0| 822 — 9.3

252 1 302 19.8 | 747 — | 11.6 17 28.2 32.7 23.8 79.8 0.0 8.8

25.1 29.5 212 | 723 — | 119 18 279 31.5 24.6 84.7 0.8 9.0

254 297 220 | 67.3 — 1 10.7 19 28.0 32.7 24.8 83.7 111 8.9

25.5 30.2 19.9 | 703 — | 116 20 28.2 32.7 24.6 80.5 2.0 9.6

2571 307 231 80.5 34 6.3 21 21.7 325 | 236 | 81.0 0.1 102

26.8 | 30.6 | 23.8| 843 3.4 4.3 22 27.3 328 | 231 813 3.1 9.5

276 | 320| 252, 823 4.9 4.9 23 211 327 231 81.7 — 1 11.0

275 307 | 259 86.8 5.0 0.5 24 28.6 336 | 252 | 812 47| 11.1

27.5 316 24.4 | 84.8 — 8.1 25 28.6 3421 246 79.0 — 9.7

272 30.8 23.8 86.3 22.6 6.7 26 28.4 33.9 244 1 783 — | 104

27.7 332 237 81.3 8.5 9.2 27 27.8 33.4( 23.0 78.0 0.6 | 104

27.5 32.1 24.5 81.8 4.7 7.3 28 28.6 340 | 237 74.0 — | 113

26.3 300 | 225 85.5 | 105.4 0.7 29 299 34.5 259 73.8 — | 113

28.3 3071 265 79.2 0.2 54 30 29.9 3361 252 | 723 0.0 | 12.0

28.7 32.9 249 | 76.5 2.8 | 10.5 31 29.9 329 22.8 74.0 — | 117

27.5 | 293 | 265 | 833 29.1 1.3 (971 28.7 | 335 243 730 — | 10.9

27.5 31.0 | 245 | 805 20.1 7.4 2 28.3 336 | 234 | 768 0.0 7.8

264 | 30.8 24.7 88.3 9.2 1.6 3 28.3 326 | 2438 79.5 2.3 8.8

274 292 | 252 | 835 1104 — 4 275 33.5 | 226 74.7 03| 104

242 | 262 | 232 938 2.1 — 5 26.8 33.6 204 | 69.5 — | 10.6

259 | 2821 234 852 0.00 — 6 27.0 22| 219 72.5 — 8.4

27.8 30.6 25.5 85.3 04 7.0 7 27.6 30.2 | 247 76.5 4.9 1.8

2891 293 | 243 902 349 — 8 2641 322 | 224 | 792 7.6 8.0

255 | 29.1 23.7 | 90.3 7.8 0.7 9 2521 326 19.8 | 720 — | 11.2

26.5| 318 | 236 88.7 0.0 7.0 10 25.7 33.6 19.0 | 742 — | 11.2

27.5 3321 243 82.3 — 4.9 11 27.1 332 21.8 71.5 0.0 | 10.7

274 327 22.8 81.3 — | 110 12 25.8 31.0 22.7 85.3 11.7 34

279 | 325 24.1 81.3 0.0 7.0 13 27.5 32.6 25.0 85.2 14.9 6.6

27.8 329 242 | 81.0 00| 104 14 27.5 320 | 240 82.2 3.7 6.2

28.5| 333 243 792 27| 101 15 28.3 33.1 232 | 782 — | 10.8

28.5 33.6 252 | 80.5 0.0 9.1 16 29.0 324 252 73.8 11.1 6.7

28.0 | 33.1 243 | 785 -— 9.1 17 2671 292 | 240| 837! 863 3.5

276 | 339 231 755 00| 115 18 26.1 300 227\ 717 03| 10.5

217.5 32.5 22.5 717 — 9.4 19 24.2 29.0 18.7 78.0 7.9 4.0

26.7 326 232 81.0 9.8 8.0 20 22.7 30.6 16.2 75.8 — | 109

26.7 325 213 797 00| 10.6 21 234 29.8 16.7 73.7 | 9.8

8H 1 27.1 322 | 227 8.0 20 9.2 22 24.1 294 189 720 — 9.7

2 28.0 32.8 22.8 76.0 — | 11.7 23 254 | 29.2 233 71.3 0.0 1.7

3 28.6 340 | 236 683 — | 12.1 24 26.4 31.3 232 81.3 -— 9.4

4 279 30.8| 259 | 812 6.3 0.8 25 26.5 31.7 | 227 197 — 6.7

5 287 315 267 720 6.9 2.2 26 242 | 269 224 710 — 34

6 28.1 302 248 | 8231 29.9 1.0 27 23.0 | 285 18.5 | 68.2 — 9.8

7 279 | 292 | 258 82.8 69.1 — 28 21.5 28.4 | 26.0 73.5 — | 112

8 2591 274 246 | 90.7 57.4 — 29 204 | 27.7 14.4 72.7 — | 10.1

9 260 | 304 | 240 80.2 0.0 4.0 30 21.0 27.8 13.7 74.5 — | 10.1
10 26.8 31.3 2277 80.8 — | 12.3
11 256 | 30.5| 230 | 832 3.6 2.4
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