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PRELIMINARY ASPECTS ON PHENOTYPIC CLONAL
SELECTION IN DOMESTIC VARIETIES OF
ORCHARDGRASS IN HOKKAIDO

Takashi WAKIMOTO
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Tab. 1 Means and ranges for agronomic characteristics.

1961 1962
mean range mean range

Winter damage none 1.2 0~3.5
Heading date June 1 May 27~June 6 — —
Plant height 99 77~155 — —
Stem number 33.3 18.4~72.6 13.5 0.3~72.5
Basal area (Ist crop) 150 98~223 305 197~413

ditto 2nd crop) 213 139~273 335 229~439

ditto 3rd crop) 254 179~342 370 249~493
Green yield (1st crop) 336 120~650 551 281~830

ditto (2nd crop) 758 368~1,077 716 348~1,154

ditto (3rd crop) 417 215~677 302 115~491
Total green yield 1,511 893~2,000 1,571 883~2.475
Disease damage (2nd crop); 2.9 1.6~4.0 — —
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Tab. 2 Genetic constants for agronomic characteristics of 73 orchard grass clones
planted at Obihiro, Hokkaide, in the summer of 1960,

w‘i’c constant Variance Factor cffect (%) Genetic Genetic g,ﬁ':letii:%
Trait T — Ve Ve o pe C.V, variability 311'(::![}':(:
1961
Heading 4.46 2.68  62.00 37.70 3.83 Gt ¥ @
Plant height 56.88 57.41 48.64 49.69 7.62 .50 .89 14.81
Discase damage 0.35 0.25 52.50  46.49 20.70 .58 .92 40.70
Stem number 123.40 313.62 18.47 81.49 33.37 .28 .76 59.90
Basal area (Ist crop) 530.32 2,413.5 17.58 80.99 15.34 18 .64 25.19
dittc  (2nd crop) 708.5 1,672.0 35.12  59.84 12.48 30 .77 22.59
ditto  (3rd crop) |- 1,262.3 368.0 65.47 31.11 14.02 77 9% 28.36
Green yield (1st crop) 6,546.7 25,729.5 19.8f 78.90 24.05 20 .67 40.18
ditto  (2nd crop) 20,989.4  27,015.6 42.58 55.48 19.11 44 .86 36.53
ditte  (3rd crop) 7.811.8 5,989.5 49.11  49.03 21.20 .57 .91 11.73
ditto  (total) 60,760.3 108,641.8 35.47 64.20 16.31 36 .82 30.38
1962
Winter damage 0.74 1.60 29.25 (8.12 70.73 .32 .79 127.64
Stem number 148.8 225.6 38.28 60.93 90.43 40 .84 170.99
Basal area (1st crop) 1,670.1 2,017.0 44.00 53.77 13.42 45 .87 25.77
ditto  (2nd crop) 1,874.1 2,071.0 47.04 52.61 12.93 .48 .88 24.98
ditto  (3rd crop) 2,801.8 631.3 55.64 12.68 14.81 .82 .97 29.07
Green yield (1st crop) 10,161.9  22,441.8 28.26 65.98 18.29 31 .78 33.36
dittc  (2nd crop) 20,100.8  43,566.8 30.85 67.67 19.81 32 .19 36.20
ditto  (3rd crop) | . 5,457.8  12,262.3 30.33  68.97 24.46 31 .78 44.51
ditto  (total) 65,221.5  95,034.0 38.63 60.29 16.26 41 .8 30.81

S.S. clone— V. xd.f. (clone)

Factor effect pg;

S.S. total
. S.8. block—Vaxd.{. (block)
po; 100 — pe— S.S. total
Genetic C. V.; M
X
LA
1 Genetic variability; T\;‘r—«-‘ -+ single plant basis
g e
ta
4= v -:-f’_/r_ - mean basis
-4 ©
5. Vg

Genetic gain; where s=2.06
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B EOUW CIXAMARE (32 »HINE (62) %
TRY, HHOBTHLITIE (18~.77) B IV
JREE (.20~.57) © X SRS VG HEER 2R
Lize '62 4T HINEE (.31~.32) 35 X OIEETII Y
(.45~.82) IV VIR EIERMEAHEE S i,

PSSR T S B ORI, Wik CcE Bl
ERYEL L HEE L, AT 5HE2RD S
&, 6L AETIREIENH oM, Il (7.63%
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B &3O i DB I SRR L R Wi T
EDTHH Ho TENWBHODCINEL (59.90%)
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Tab. 3 Phenotypic and genotypic correlation coefficients among agronomic characteristics.

62
Traits x;’ Xs X, x:, X¢ X-; Xsa Xo total
_ vield
. - - —.327%% — 2g7% .028 .266% QL —.030 -1 -.152 L245%

Heading Xop -3 -2 oM 37 399 016 -l —.133 o7k

" .432%% 581 128 ~-.179 105 102 J399*%  — 203

Plnt height — Xe 06 589 113 —.207  .032 .16 .458 —.313

, LT8TH 099 —.087 . 495%* 034 .222 -.110

Stem number  Xj 737 5 -3 435 052 241 —.134

Green yield X, J27R% .630** .532% 040 .221 -.033

(Ist crop) .371 .620 164 046 249 -.048
Green yield Xs 5B7YY 438%* — 430%% 135 4190

2nd crop) .612 426 —.484 O3 .469
Green yield Xs A13FE - y58%H  — gnowi .T05¥**

(3rd crop) 498 —.496 —.412 770
Basal area X; —.222  —-.133 J3q2ne

(Ist crop) —.301 -.241 446
Disease damage X3 197 — .349%%

(2nd crop) .232 -.400
Winter damage X, — .5BO**

{'62) —-.634

Upper; Phenotypic
Bottom; Genotypic

n; 73
*#*. significant at 1% level
* 5 significant at 52 level
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Tab. 4 Phenotypic and genotypic correlations among agronomic characteristics ('62).

Trait orem vy o T oo g
Winter damnge :g:lg - :ggl;g" - -
Stem number — g?(':" : gg.ltﬂ ﬁ?
1st crop green yield _— — gzjz?“ gg{l;"
2nd crop green yield —_— —_ - égls

n; 7
Upper ; Phenotypic
Bottom ; Genotypic
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Tab. 5 Interrelationships among green yield of each crop over 2 years.
1961 1962
Crop
2nd 3rd 1st 2ind 3rd total
JA2TH* —.159 -.033
1961 1st 371 -.242 —.048
(.369) (—.275)
.587** .572%* .419%*
2nd .612 .654 .469
(.620) (.723)
432 .641** 705%+
3rd .464 .740 770
(.446) (.831)
ATTHE
total .594
(.618)
.329%*
1962 1st .328
(.403)
150
2nd .284
(.353)
n ;73

Upper ; Phenotypic correl. coef.
Bottom ; Genotypic correl. coef.
Within parenthesis; Genetic variability (combined 2 crops or 2 years)

Source Degree of freedom Parameters estimated
Total (rge—1)
Replications (r—1)
Clones (g—1) 0% +calatolget+reoly
Error (a) (g—1)(r-1) a2p+cala
Crops {(c~1)
Clones x Crops (g—1) (c=1) a2y +ro2ge
Error (b) gc—-1) (r=1) o2
Vg

Genetic vari. =

Ve+Vge/ec+Va/r+Vu/rc

KTH oo BEEY AR LEABEHZERMTH
BIERE L & BT repeatability FmTHH, %
OFffiL Tab. 5 WRLEXIICBEELHLLRP
BUVCHEERY TR Lz, GLEEOREB/RAE AL
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Fig. 1 Transition of genetic variability
estimates with replicate numbers
for some characteristics (1961).
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Tab. 6 Path coefficient analysis of genotypic
correlation coefficients,

Total green yield
Variables correlated (’62) and
and method of effect 3rd crop  winter
green yield damage
Direct effect -.030 -.640
Indirect effect via
Heading - .096 037
Plant height : .030 —.111
Stem number .037 -.079
Green yield (1st crop) .164 .066
ditto {2nd crop) .382 .084
ditto {3rd crop) _— .021
Basal area (Ist crop) .051 -.02{
Disease damage (2nd crop) | —.031 015
Winter damage ('62) 264 _
Total (r) 71 -.631
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Summary

In order to increase the effectiveness of a
breeding program planned for the development
of desirable varieties of orchardgrass in the
eastern district of Hokkaido, preliminary aspects
were carried out about a subject of the
phenotypic clonal selection based on nature and

amount of variation.

All data were obtained for the period 1961-
1962 from a replicated - spaced clonal nursery
established in 1960.

Comparisons among clones demonstrated that
large phenotypic variations are presented in all
characteristics studied.

Variance component analysis indicated that
the total variations are formed nearly by the
genotypic differences and errors. Genetic vari-
ability estimates further indicated that genetic
variance 1s not larger always than error vari-
ance.

The clone by year interactions were so large
for the green yield that the genetic variability
estimates on the 2 years basis were low except
the green yield of the 3rd crop.

The high negative correlations between the
green yield of the 3rd crop and winter damage
suggested that it could be of much help to
select the potential parents with high yield and
winter tolerance.

The required numbers of replicate on a
clonal test with 1 plantlet per replicate varied
from 4-6 replicates for the green yield of the
3rd crop to more 8 replicates for winter dama-
ge.





