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Cross combination and number of lines examined

Cross combination

Parental group

Foreign variety

Jupateco group Jupateco 73 S
Kloka group Kloka WM 1353
Pitic group Pitic 62

Victor group Victor 1

X X X X X X X X

Number of lines
Local variety

Haruhikari 25\

. . 43
Haruminori 187
Haruhikari 24

o a2
Haruminori 187
Haruhikari 22

T 47
Haruminori 25/
Haruhikari 20

, Nas
Haruminori 23/
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Table 2. Agronomic characteristics ef parents
Heading Leafl Harvest ”I;iortar Grain Culm
Parent date area index wei yht yield length
(July)  index (%) (g/m?) _ (g/m?) (cm)
Jupateco 73S 2 2.08 44.3 699 310 64
Kloka WM 1353 8 2.57 34.1 738 252 81
Pitic 62 7 3.23 425 838 356 75
Victor 1 10 2.68 35.0 740 259 58
Haruhikari 4 2,18 385 889 342 94
Haruminori 4 2.08 38.3 889 340 89
LSD (0.05) 3 0.01 3.8 93 29 5

Note. 1) At heading stage.
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Table 3. Minimum, maximum and mean values, and coefficients of variation
(CV, %) of harvest index, grain yield and total dry weight
Character Minimum Maximum Mean CvV Significance
Harvest index (%) 326 47.7 39.4 6.6 Hk
Grain yield (g/m?) 221 445 341 12.2 ek
Total dry weight {g/m?) 619 1098 866 10.6 ok
Note. **: Significant at 1% level.

Table 4. Correlations between harvest
index, grain yield and total

dry weight
Variables Correlation
Grain yield vs Total dry weight 0.860%**
Harvest index vs Grain yield 0.633%%*
Harvest index vs Total dry weight 0.154

Note. ***: Significant at 0.1% level.
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Table 5. Minimum, maximum and mean values, and coefficient of
variation (CV, %) of characters related to harvest index
Character i\n/I:lr::; E/In(:;ri; " Mean Ccv Sciagr?ég'
Heading date (July) 2 11 6 35 ok
Total dry weight at heading (g/m?) 263 570 410 13.6 *
Leaf area index at heading 1.42 3.70 2.50 17.0 Hok
Ratio of ear to total weight (%)
Heading stage 76 18.2 13.2 16.5 *k
Full-culm elongation stage 13.4 27.2 19.8 13.0 **
Culm length (cm) 61 99 83 9.5 *%
Culm dry weight (g/m?) 202 413 327 141 ok
Culm dry weight per unit length (g/m%cm)  2.92 5.17 3.96 10.6 w*
Number of grains per ear 23.5 47.3 36.3 115 **
Number of grains per spikelet 1.54 2,94 2.23 10.2 i

Note.

Symbols are the same as those shown in Table 3.
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Table 6. Correlations between harvest index, grain yield, total dry
weight and their related characters
Correlation (r)
Variables

Harvest index

Grain yield  Total dry weight

Heading date
Total dry weight at heading
Leaf area index at heading
Culm length
Culm dry weight
Culm dry weight per unit length
Ratio of ear to total weight
Heading stage
Full-culm elongation stage
Number of grains per ear

Number of grains per spikelet

—0.577%** —0.201** 0.11
—0.346%** 0.092 0.308***
—0.420%%* —0.087 0.152
—0.284%%* 0.333*** 0.550%%*
—0.472%%* 0.507%%* 0.865%**
—0.396%** 0.393%** 0.688%*+*
0.564+** 0.312%%* 0.017
0.526%** 0.307*** 0.034
0.537%+* 0.479*** 0.232%*
0.631%** 0.484%** 0.180*

Note. *, ** and ***: Significant at 5, 1 and 0.1% levels, respectively.
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Table 7. Means and coefficients of variation (CV, %) of harvest index,
grain yield and total dry weight in four parental groups

Parental group

) .- LSD
Character Jupateco Kloka group  Pitic group Victor (0.05)

group group
Mean CV Mean CV Mean CV Mean CV
Harvest index (%) 41.3 58 379 53 405 38 380 6.9 0.5
Grain yield {(g/m?) 346 121 338 11.6 362 3.8 318 13.8 12

Total dry weight (g/m? 840 13.0 893 9.3 894 8.3 836 10.6 31

Table 8. Correlations between harvest index, grain yield and total
dry weight in four parental groups

Parental group

Variables Jupateco Kloka Pitic  Victor
S _group  group = group = group
Grain yield vs Total dry weight 0.896%**  0.901*** 0.903%* 0.860%*+*
Harvest index vs Grain yield 0.005 0.639%** 0.358* 0.633%**
Harvest index vs Total dry weight —0.353* 0.244 —0.077 0.154

Note. Symbols are the same as those shown in Table 6.

Table 9. Means and coefficients of variation (CV, %) of characters
related to harvest index in four parental groups

Parental group

Character " Jupateco  Kloka Pitic Victor (%%?)
group group group group
Mean CV Mean CV Mean CV Mean CV

Heading date (July) 5 3.0 7 23 5 31 7 34 1

Total dry weight at heading {g/m?) 385 166 433 106 426 129 412 115 —

Leaf area index at heading 235 183 274 132 247 145 257 186  0.08
Ratio of ear to total weight (%)

Heading stage 144 114 124 147 143 125 117 185 0.8

Full-culm elongation stage 217 88 195 100 202 114 180 147 1.3

Culm length (cm) 80 11.3 86 4.9 86 87 78 83 3

Culm dry weight (g/m?) 299 180 355 105 330 109 327 124 21

C‘ig‘gfﬁy weight per ““i(tg imijem) 372 108 411 89 382 93 416 92 020

Number of grains per ear 379 96 358 98 384 85 328 119 2.9

Number for grains per spikelet 232 77 215 82 237 69 206 115 013

ERIURECOWT, Bk LT 175 /it R EHrLFE IR R L v & ok, Doz bk,
ENMER T UL 17 %88 (10%) 2380, Bolcro FRNE T, HI L2BOWMBEK D& LT &h
Bam L (Fig. 1), HI T3, Jupateco B3 17T R/#E . 7oR#ia & Pitic B2k £<, ki, HI ot
F 12 %fi ko, Pitic e bbb & 16 /KT - SRRk AE s Jupateco BEDMBEL Tz,

#oo —F, RETW, Victor Ba IR 38D 5 2T ZhHORERND, FHFLE AR L L S, dhiE
DOEIN I, Jupateco Bh ik, LB EESEDO X S EOKE = A FHEER A K105 0BERETY L
2EHAEL HI BMECFHSE T AT Tid, B DAF Y A FEFHEHIREEARE LTERTHS L &N
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Harvest index

| |
51
J

Number of lines

(=1

K

Fig. 1.

Grain yield

Total dry weight

P v J K P v ] K P v

Parental group

Number of the seventeen lines which indicated the highest values of 175F;5

lines in harvest index, grain yield and total dry weight (namely above 42.5%,
397 g/m? and 991 g/m?, respectively) in four parental groups.

Note. J: Jupateco group, K: Kloka group, P: Pitic group, V: Victor group.
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itz (Table 7),
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Summary

One hundred and seventy five Fs lines derived
from eight cross combinations between two Hok-
kaido varieties, Haruhikari and Haruminori, and
four foreign varieties, Jupateco 73S (Jupateco,
Mexico), Kloka WM 1353 (Kloka, Germany), Pitic
62 (Pitic, Mexico), and Victor 1 (Victor, Italy) (Table
1) were examined in order to study variations of
harvest index (HI) and its related characters and
to clarify differences of those characters between
the crosses. Those Fs lines and parental varieties
were sown in rows spaced 20 cm apart with 10cm
distance between plants (singly, 50 plants/m2). The
experimental field design was a randomized block
arrangement with two replications.

Two Hokkaido varieties shared similar agronomic
characters. On the ‘other hand, large differences
were found in foreign parental varieties. Compared
to the Hokkaido varieties, those foreign varieties
had generally later heading date, larger leaf area
index (LAI) at heading, shorter culm length, smal-
ler grain yield (GY) excepting Pitic, and in HI, the
two Mexican varieties which had the dwarf genes
derived from Norin 10, showed higher values while
the other foreign varieties showed lower values
(Table 2).

The results obtained are summarized as follows;

1. Variations of HI and its related characters

1. Variation in HI of Fs lines was ranged from
32.6 to 47.7%, and its mean value was 39.4%
(Table 3).

2. Although a close positive relationship be-
tween GY and total dry weight (TDW) was found,
a significant positive correlation between GY and
HI (0.633***) was also recognized (Table 4).

3. Characters examined were classified into
three groups according to those relations to HI, GY
and TDW (Table 6). (1) Heading date, TDW and
LAI at heading stage; characters which had a
negative relations with HI and weak or no rela-
tions with GY and TDW. (2) Culm length, culm
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dry weight and culm dry weight per unit length;
characters which had a negative relation with HI
and positive relations with GY and TDW. (3) The
ratio of ear to total weight at heading and full-culm
elongation stage (almost 10 days after heading
stage), number of grains per ear and number of
grains per spikelet; characters which had positive
relations with HI and GY, and a weak or no pos-
itive relation with TDW.

II. Comparison of HI and its related characters
between crosses

4, In HI, the Jupateco group (lines which were

derived from cross combinations using Jupateco)

had the highest mean value following the Pitic

group. And in GY the Pitic group had the highest

mean value following the Jupateco group (Table 7).

5. The Jupateco and Pitic groups had an earlier
heading date, smaller TDW and LAI at heading
stage, and higher ratio of ear to total weight at
heading and full-culm elongation stage than the
Kloka and Victor groups. And at maturity the
two Mexican groups had a smaller culm dry weight
and culm dry weight per unit length, and had
higher values in number of grains per ear and in
number of grains per spikelet than the other
groups (Table 9).

6. Among the seventeen lines which indicated
the highest values of 175 Fj lines, in HI twelve
and four lines belonged to the Jupateco and Pitic
groups, respectively. And in GY seven and five
lines belonged to the Pitic and Jupateco groups,
respectively (Fig. 1).



