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Table 2. % of variation and statistical significance of each effect. The significance has been obtained through the F statistic of the

corresponding ANOVA

these plantings. The significant interaction FgC
(Table 2) is attributed to the observation that the
difference between mutant and control tends to

increase as the cycle becomes longer (Fig. 1). This
behaviour can also be explained just as well by the
scaling effect mentioned above. These results are
favorable for the practical use of the character,
because greater reductions are obtained: 1) in early
plantings, and 2) in late flowering genotypes, both
conditions where the highest interest lies in reduc-
ing flowering date. An advance in flowering of 19
days was obtained in the genetic stock BA1 x first
planting at the locality of Torrebonica.

Number of tassel branches. Although late planting
reduced the number of tassel branches (Table 3),
the size of the effect was of little importance.

Table 3. No. of tassel ramifications of green (G) and pale green

(PG) near-isolines for each combination L¡Pj

The system pgllpg12 reduces the number of tas-
sel branches by 50% on average (Table 3). Color is
the most important effect, followed by genetic
background, the interaction Fg x C being much
less important (Table 2). When the pale green lines
are compared with their green near-isolines within
the same genetic background, one observes reduc-
tions in the number of branches between 6.2 and

9.4 (Table 4).
The reduction in pollen production (estimated

by the number of tassel branches) is an important
disadvantage, as the pale green strain is to be used
as the male parent. However, other proposed
methods of synchronizing flowering based on da-
maging the plants in the first stages of growth also
have this disadvantage. For example clipping
young plants, Cloninger et al. (1974) caused reduc-

Table 4. No. of tassel branches according to genetic back-

ground, in green (G), and mutant (PG) near-isolines

Source of variation L,P, L,P2 L,P3 L,P4 L2P, L2P2 L2P3 L2P4 Trait

Genetic background (Fg) 9** 27** 26** 31** 19** 17** 14** 25** Days to

Colour (C) 60** 38** 46** 33** 41** 42** 22** 15** pollen

FgxC 17** 10** 8** 11** 5** 9** 6 O shedding

Residual (R) 14 25 20 25 35 32 58 60

Fg 19** 14** 21** 15** 42** 29** 23** 23** No.of

C 54** 67** 45** 62** 39** 33** 26** 47** tassel

FgxC 1 2 3* 3* O 14** 25** 3 branches

R 26 17 31 20 19 24 26 27

Fg 4** 48** 51** 2 57** 60** 52** 47** Plant

C 52** 35** 18** 44** 27** 22** 17** 23** height

FgxC 3 3* 4* 9** 6** 2* O 12**

R 41 14 27 45 10 16 31 18

* p<0.05.
** p<O.Ol.

Planting Torrebonica (L,) Girona (L2)
Genetic background G PG

G PG G PG

P, 15.88 7.73 16.87 8.97 BA 1 17.3 11.1

P2 17.69 5.92 15.98 8.86 BA2 13.4 4

P3 15.17 8.3 13.37 7.86 BA3 19.3 10.8

P4 13.54 5.29 14.17 6.34 BA4 11.3 3.7



tions of 50% in pollen production and a differential
of flowering of 6.5 days. In contrast, application of
petroleum mu1ch or plastic film on the soil in-
creased pollen production between O and 200%
and precocity of flowering by 3-7 days according to
experiments in France (David, 1981). In climates
where temperature is less of a limiting factor the
difference in flowering time is reduced consider-
ably, as we have proved in experiments carried out
in Barcelona (results unpublished). On the other
hand, in comparison with the genetic method being
studied, this treatment is much more difficult to
apply. The low production of pollen in the pale
green plants could be corrected by increasing their
proportion in hybrid seed fields.

Height of theplanto Mutant plants attained a signif-
icandy lower height than the controls in all L¡Pj
combinations (Tables 2 and 5). This could present
difficulties for the dissemination of pollen. The
effect of the genetic background was highly signif-
icant while the interaction of genetic background
and colour was of little importance (Table 2). The
reduction in plant height associated with the pale
green system varies between 13 and 33 cm among
the distinct gene tic backgrounds (Table 6). The
shorter height of the mutants was a result of their
having fewer interno des of the same average
length.

Genetic background was at least as important as
colour (Table 2). In Table 1, one can observe that
the pale green near-isolines BA2-PG and BA3-PG
showed similar heights to those of lines MC and. W64A of similar cycles. Similar results were ob-
tained in the near-isoline BA1-PG with respect to

Table 5. Height (cm) of green near-isolines (G) and mutant

near-isolines (PG) for each combination L¡Pj
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BA2-G. The low height in near-isoline BA4-PG
can be attributed to the gene tic material as the
respective green near-isoline is also extremely
short.

Sensitivity to environment. Mutants, their green
near-isolines and the remaining four green control
lines were analyzed separately using triple factorial
ANOVAS for location (L), planting date (P), and
genotype (Table 7). The residual effect was less
important for the group of four green controllines
across all the characters, the green near-isolines
showing the greatest values. Therefore, this grea-
ter sensitivity to uncontrolled environmental fac-
tors must be attributed to the genetic background
rather than to the mutant genotype. The mutant
near-isolines did not show significandy higher val-
ues (p<0.05) to the four green controllines for the
controlled environmental variables, location and
planting date (Table 7). Only the effect of planting
date x genotype, on height showed results signif-
icandy higher for the mutants than for the four
green controllines.

As a conclusion, the experiment indicates that
the pale green system incorporated into late flo-
wering genetic stocks and in early plantings, ad-
vances flowering time between 3 and 19 days, re-
duces the number of tassel branches by 50%, and
diminishes height to a degree similar to that of
control materials of the same cycle and different
genetic background. The sensitivity of the pale
green strains to the environment is no greater than
that of the respective green near-isolines.

Table 6. Height (cm) according to gene tic background, in green
Planting Torrebonica (L¡) Girona (L2) (G) and mutant (PG) near-isolines

G PG G PG Genetic background G PG

P¡ 106 81 135 99 BA 1 132 102

Pz 108 75 134 108 BA2 105.1 72.2

P3 102 82 122 98 BA3 134.9 122.2

P4 87 64 120 90 BA4 86.6 53.7
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Interaction

genotype (Ge) x
environment

* p<0.05.
** p<O.O1.
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Table 7. Components of variance of the effects which indicate sensitivity to the environment and to the interaction genotype x
environment, in the mutant near-isolines (PG), the green near-isolines (G) and the remaining green lines (V)

Sensitivity to Source of Days to flowering No. of tassel branches Plant height
variation

PG G V PG G V PG G V

Environment L 10** 1.4** 2.9** 0.5** 0.1 0.3** 259** 346** 177**
P 8.4** 17.4** 7** 0.8** 1. 9** 0.5** 33** 67** 47.4**
Lx P 7.7** 8.3** 8.9** 0.6** 0.6** 0.2* 17** 7.2** 21. 5**

¡

Residual 14 16.3 11.5 11.7 20 4.6 265 294 196
I

Lx Ge 2.2** 3** 2.9** 6.4** 1.2** 2.2** 102** 90** 36**

P x Ge 1.4** 0.5* 1.3** 0.5** 1.8** 0.5** 15** 1.2 10**

L x P x Ge 0.5 O 4** 0.7 0.4 0.5** 26 . 5** 18* 45.3**


