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Evaluations of Replicated Parental Clones of Timothy

Takashi WAKIMOTO
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Table 1. Mean values and genetic parameters for the green forage yields
of parental clones and their OP progenies.

Clone Progeny
Crop —
X, GCV hz Xz GCY h?

2nd yr. 1st crop 208 10.35 28.18

2nd crop 76 3.49 3.30

total 284 10.29 30.89 9.63 7.04 60.05
3rd yr. 1st crop 421 6.16 26.34

2nd crop 311 10.00 39.70

total 732 8.14 45.98 8.24 3.88 38.71
4th yr. 1st crop 269 8.23 36.38

2nd crop 76 9.78 25.82

total - 345 8.35 42.92 5.23 0.0 0.0
3yrs 1st crop 897 3.77 34.91

2nd crop 462 5.37 39.46

total 1,360 4.02 39.02 23.09 2.55 50.66
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Table 2. Correlation coefficients between
the clones and their progenies compared
with advances in the progenies of selected

clones, for the green forage yield.

Advances in

Clone-progeny progeny, %

Clone

correlations of mean
2nd yr. 1st crop 0.146 4.23
2nd crop 0.212 2.23
total 0.171 4.87
3rd yr. 1st crop 0.349%* 5.82
2nd crop 0.251* 7.47
total 0.342%* 4.74
4th yr. 1st crop 0.162 2.39
2nd crop 0.099 1.84
total 0.169 2.11
3yrs 1st crop 0.222% 2.16
2nd crop 0.379** 4.69
total 0.531%* 3.59
3rd yr. combined 0.356%* 5.43
1st and 2nd
crop?)
3yrs combined 0.336%* 5.37
1 st crop of
each year

i) The selection index of the combined cha-
racter was estimated according to the
method of Robinson et al'D

ii) * and ** significant at the 5 % and 1 %
level, respectively (based on 94 degrees
of freedom).
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Table 3. Correlation coefficients between

the agronmic characters of the clones and

the green forage yields of their progenies
compared with advances in the progenies

of selected clones.

Characters of clone
on thelst crop of
the 3rd year

Clone-progeny II)\rc(l)\éaeg;es %
correlations of mean

Plant height (P. H.) 0.163 3.08
Number of stems (N. S.) 0.242* 2.21
Basal area (B. A.) 0.279%* 2.80
Green yield (G. Y.) 0.349%* 5.82
P. H.+N, S» 0.317%* 3.55
P. H.4+B. A. 0.291%* 3.45
P. H4+G. Y. 0.321%* 3.95
N. S.+ B. A. 0.299%¢ 4.33
N. S.4+G. Y. 0.348%* 5.07
B. A.+G. Y. 0.353%* 5.59
P. H.+N. S.4+B. A, 0.329** 4.61
P. H.+N. S.4+G. Y. 0.366** 4.00
N. S.+B. A.+G. Y. 0.362%+* 4.39
P. H+NS.+B. A.4+G. Y. (.342%* 3.82

i) The selection index of the combined cha-
racter was estimated according to the
method of Robinson et altd

ii) * and ** significant at the 5 % and 1 ¥
level, respectively (based on 94 degrees
of freedom).
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Table 4. Plant to plant variations within

clones.

Characters Range sd Cy

June 24- 250  0.47 1.1
July 5- 9 1.56 4.2
96-104 2.7 2.7

Heading

Plant height

(cm) 73-106 9.4  10.4
Number of 134-176 13.5 8.5
stems 196-354  49.8  19.1
Number of 1.2-2.3 039 22.1

leaf spots?
eat spots 0.1-1.1  0.32  70.2

458-656 58 10.5
524-1,112 186 27.0

Green yield
®

1) Upper; the least variable clone
Bottom; the most variable clone

2) Number/cm? of the leaf spots of the 1st leaf
under the flag leaf of 10 random sampled

stems per plant.
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Table 5. Changes with year of variations (%) on the replicated clonal nursery.

Chara((:)tfe:; r?:gozources 2nd yr. 3rd yr. 4th yr. 5th yr.
Heading
Block 0.4 0.1 0.5 0.1
Clone 95.5 96.6 95.7 . 87.8
Error 4.1 3.3 3.8 12.1
Plant height
Block 10.9 12.0 18.3 15.3
Clone 76.4 65.4 56.2 46.9
Error 12.7 22.6 25.5 37.8
Number of stems
Blook 4.1 8.6 9.5 4.5
Clone 50.6 52.6 63.8 43.7
Error 45.3 38.8 26.7 51.8
Number of leaf spots
Block 2.4 0.9
Clone 65.3 59.6
Error 32.3 39.5
Green yield of 1st crop
Block 6.3 21.2 18.9 9.8
Clone 45.8 43.0 49.9 51.5
Error 47.9 35.8 31.2 387
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Fig. 1 Changes with plot compositions and with years for the mean values

and the coefficients of variation of the clones.
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Table 6. Repeatability estimated from the correlation coefficient and the heritability,

Repeatability betwn plantings? Repeatability among years?

Character 1 plant 1 plant 2 plants
vs vs vs 1 plant 2 plants 4 plants

2 plants 4 plants 4 plants
Heading 0.988 0.979 0.984 0.957 0.955 0.949
Plant height 0.949 0.894 0.954 0.805 0.722 0.715
Number of stems 0.935 (_).873 0.939 0.921 0.927 0.929
Green yield of 1 st crop 0.951 0.868 0.937 0.749 0.674 0.696

1) Average of the correlation coefficients over 3 years.
2) Heritabillity estimated from the data combined over 3 years.
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Fig. 2 Changes with the number of replications for precision of experimental plots, 1sd/x, %.
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Table 7. The standard deviations of the
mean value, for the green yield, from the

r=4, n

pseudo plots changing with the number of
-replications in a replicated clonal nursery

of orchardgrass.

2 reps 4 reps 10 reps 20 reps
Growr  (n=10) (n=5) (n=2) (n=1D
Nemuro 108.2 77.3 47.0 32.4
Sapporo 118.5 82.5 54.9 37.3
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Evaluations of Replicated Parental Clones of Timothy

Takashi WakimoTo*

Summary

Evaluations for the general combining ability of parents are important steps in breeding
procedures for the synthetic variety of forage crops.

This investigation for phenotypic evaluations of replicated clones was carried out to
select superior parents with a high yield potential for the green forage of timothy.

The results are as follows :

1. Significant correlations between performances of parents in a space planted nursery
and that of open pollination progenis in a close planted row nursery for the green forage
yield indicated that clonal performances provide an indication of the clonal yield potential
as measured by the progeny test.

2. Clonal selections based on the combinations of the green forage yields and other
agronomic characters, the plant height, the number of stems and the basal area showed a
similar or lower efficiency to selections based on the green forage yield only, judging from
advances in the progenies of selected clones.

3. Although the genetic correlations between years for the heading dates, the plant height,
the number of stems, the number of leaf spots and the green forage yields of clnes were
high, evaluations based on the performances of combined years for these characters seemed
to give a higher precision than that based on the data of one year only.

4. A replicated clonal nursery would be reasonable to establish plots constructed of one
plant, one hill per plot. Such plot pattern should necessitate five or more replications to
evaluate with a sufficient precision for the green forage yield.

* Hokkaido Prefectural Konsen Agricultural Experiment Station
(Present, Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069-13
Japan)
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