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Table 1. Descriptions of environmental
conditions used for the exper-
iment

T _ Plant  density
Seeding ];SFSP' Row Intra-row Abbre-
date d ing spacing spacing viation
ate
(cm) (cm)
April 14 May 16 70 15 E 15
April 14 May 16 70 30 E 30
May 6 June 2 70 15 L 15
May 6 June 2 70 30 L 30
SSpir =12 SSpu+{1—13) SSru (1)

& Ui, 72 88pn 1k, EXORFEFEHAD 5 %5, AE4k
DRTER AR LB ch b, —J, (1—r) SSeu
AEGOBER & Bdia b VWBE O EF T H
5. Zhb SEHOMBMEROKR X 2y, EEREY
RELLTHEL, DB ory, 04, 0r TELI, T
Isiot,

ora = VSSpafin—1) , o4 = V72 SSpu
or = {(1=79) SSrafln—2) (2)

Table 2.
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AL R >WT, EEFEEEZREL L TEEL,
oFp TELI,
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Table 2 & METFIID orr XX oprn, 04, or, T4
, BELFEYTPHLETRLI, BOBDOD T
X — ZORICEROKE S LB TD, FHRETO
BT ek i DI 2 TR A JEL7C.) DFERD S |
BEEAHETE L, Fig LR Lic, BIEH OEERZER
orr i, ABEWTHh COBETHEBcE EE2 0L,
EIERBED »Te EXOMGBREAR orr i3, L15%
< SEBRIEORETRHMERIEE CTH -1z, BIERD
TERRZE B ARAE L e B DB ARIZE R a0 &, BRD
BEHERER o 13, &SI EOBETLEETHME
BEND D, EVEERERLLE, 77y FHOMIER
LB L oBEAEEYIRT ol SBREECERETRMK
CHBENRD T

BEFREEEN EORE CAERE Clhh ol omr¥k
B, D450 25 4 —2EDWC, SEEFE LBE

Mean values, over four environmental conditions, of the

measurements of inter-plant variation of the flowering
time and the plant height at flowering time

Genotypes o Fr TPH Ty ar i

1. Hatashikei zairai 1.99 6.56 13.2 4,77 .666
2. Himlis 2.56 6.18 15.8 2.91 .886
3. Machorka 2.36 4.35 10.7 2.78 791
4, K P-8 2.37 6.40 14.8 4.21 763
5. M. Pomorskase 1-4 1.75 4.83 8.2 4.16 .590
6. Korikien 2.15 7.55 14.4 5.74 .652
7. Hokuman 2.15 4.67 9.1 3.43 663
8. Qunduz-2 2.19 5.06 10.7 3.83 691
9, Texana 1.68 6.94 9.4 6.23 445
10. Rustica 1.88 5.20 11.2 3.91 692
Means 211 577 11.7 4.20 .684

o gr; Inter-plant variation of the flowering time.

spir; Total inter-plant variation of the plant height at flowering time.

oq; Inter-plant variation of the plant height dependent on flowering time of each plant.

sr; Residual inter-plant variation of the plant height.

These four inter-plant variations

were estimated in terms of standard deviations within a plot.

ing time.

Correlation coefficient within a plot between flowering time and plant height at flower-
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Fig. 1. Heritability values of the measurements of inter-plant variation of the
plant height at flowering time and those of the flowering time
in each environment.
a) Refer to footnote in Table 2.
b) The environmental conditions are shown in Table 1.
Table 3. Analyses of variance of the measurements of inter-plant variation of
the plant height at flowering time and correlation coefficient within
a plot between flowering time and plant height at flowering time
Sou;ce. of iy Mean squares
variation p—) oy oy 74D
1. Genotypes, G 9 0478* (6))  56.14 (6) 10.039** (6) 51.53* (6)
2. Environments, E 3 4341 (6) 4470 (8) 1.722 (6) 24.12 (6)
3. Seeding time, S 1 0.565 10.78 4.645 26.47
4. Densities, D 1 9.052 167.07 0.410 42,37
5. SXD 1 3.406 16.25 0.112 4.52
6. Interaction, G X E 27 3089%* (10)  37.73%F (10)  2.296%* (10) 16.32%* (10)
7. GXS 9 4.322 (9)- 58.43 (9) 3.774% (10) 22.78 (9)
8 GxD 9 2661 (9) 27.02 (9) 2.187* (10) 15.01 (9)
9. GXSxXD 9 2285 (10) 2774% (10)  0.928 (10) 12.67%* (10)
10. Errors 40 0.804 7.41 0.609 4.13
a) Refer to footnote in Table 2.

b) Transformed into Z-values prior to the analysis of variance.
¢} The item against which the test of significance is made is given in the parenthesis.

*  Ekk .
» .

Significant at 5% and 1% levels, respectively.
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Relationships between the measurements of inter-plant variation of the plant height at
Entries are coefficients of genetic correlations.

a) Environmental conditions are shown in Table 1.

b) Refer to footnote in Table 2.

c) No genotypic differences were observed for »; in E30 and ¢px in L15, respectively.
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Table 4. Genetical correlation coefficients
between environments for each
measurement of inter-plant varia-
tion of the plant height at flower-
ing time, and those for correla-
tion coefficient within a plot be-
tween flowering time and plant
height at flowering time, 7

Environments
E 30 L 15 L 30
opg?)  .360 —) 264
gd 129 .091 —.021
E 158
ar 590 - —.135 184
i — .355 336
g P — 480
E 30 ad —.037 —.070
or 678 919
i — —
gpH —
od 419
I 15
ar .839
ri 644

a) Environmental conditions are shown in
Table 1.

b} Refer to footnote in Table 2.

¢} Each hyphen is the same mean as Fig. 2.

BT, RPN A RE L LY, 7= » PR 10
B D AR HAE O X ME CREM Ui,
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Table 5. Relationships of three measurements of inter-plant variation,
opu, 6a, or with the plant height at flowering time and the
floweriug time

Plant height® Flowering time
E 15w E 30 L 15 L 30 E 15 E 30 L 15 L 30
rp 235 127%* —a) .145 —.013 431 — .092
7 pa® ry 245 .840 — 186 —.058 .657 —_ 172
7e .333 .309 — —.288 402 —.183 —  —.469
rp 061 .608** —.485* — A73% -.197 .380 —.435 —.303
ad rg 062 757 —.663 — 577 -.210 .549 —.543 —.386
e 029 115 —.007 —.245 175 —.278 —.311 .A54
rp 395 .646%* .689** 126%* 322 .390 .385 542
ar ry 430 752 .846 331 331 .486 499 .646
7e 510 116 —.304 —.163 513 0.15 —.147

—.182

rp, 79 and 7 are coefficients of phenotypic, genetic and environmental correlation, respectively.

a) Mean plant height at flowering time within a plot, measured in terms of logarithm.

Environmental conditions are shown in Table 1.

b)
¢) Refer to footnote in Table 2.
d)

Each hyphen is the same mean as Fig. 2.
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Fig. 3. Schematic diagram of the relationship
within a plot between flowering time
and plant height at flowering time.
The genotype shown by open circle; plant height
at flowering time grows the later flowering time.
Another genotype shown by solid circle; it varies
independently each other.
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Fig. 4. Changes on the relationship between
flowering time and plant height at
flowering time, estimated by r;, with
environmental conditions,

a) The environmental conditions are shown

in Table 1.
b) Genotype codes correspond to those in
Table 2.
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Summary

The experiment was made on ten inbred lines of
rustica tobacco (Nicotiana rustica L.) grown in four
conditions which were combined by seeding or
transplanting date and plant density (Table 1. We
investigated on genetic variations and relationships
of two divided inter-plant variations of plant height
at flowering time.

By means of a correlation coefficient (), within
a plot, between flowering time and plant height at
flowering time, the sum of square of plant height
within a plot, SSru, can be partitioned into fol-

lowering two parts,
SSpr = r2 SSpart(1—1H SSprr

Measurements of the inter-plant variations of plant
height were obtained as follows;

Opir = SSpufin—1) , oa = 72 SSpm ,

ar = (1—72) SSpuf(n—2)

Here n is ten, the number of plants within a plot.
cpr was defined as the total inter-plant variation
of plant height at flowering time, g4 as the inter-
plant variation depending on flowering time, which
could be attributed to the differences among indi-
vidual flowering time within a plot. o, was defined
as the residual inter-plant variation, independent of
flowering time of each plant.

Both ¢4 and o, varied significantly among gen-
otypes in each of four environments (Fig. 1). There
were genotype and environment interactions in

both ¢q and ¢, (Table 3). In ¢4, genotypes inter-
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acted with the combinations of seeding date and
plant density. On the other hand, in ¢,, genotypes
interacted with seeding date and with plant density,
independently. Genetic relationships between og
and ¢r were varied with environments (Fig. 2).
From these experimental results, it was found
that the dependence of o, on g4 and o, was gen-
eticaly controlled, interacting with a given envi-

ronments.

or was positively correleted with the size of the
plant height over environments, however, rela-
tionships between ¢4 and the size of the plant
height were varied with environments. There were
no relationships between flowering time and these
two inter-plant variations of the plant height at
flowering time (Table 5.)



