LUCRARI STIINTIFICE SERIA HORTICULTURA, 62 (1) / 2019, USAMYV IASI

APPRECIATION OF THE FACTORS' INFLUENCE ON THE
VIGOR - I INDEX, TREATMENT x GENOTYPE x STORAGE
DURATION OF CORN SEEDS (ZEA MAYS L.)

APRECIEREA INFLUENTEI FACTORILOR ASUPRA INDEXULUI
VIGORII-I, TRATAMENT x GENOTIP x DURATA PASTRARII LA
SAMANTA DE PORUMB (ZEA MAYS L.)

GOCAN Tincuta Marta', ANDREICA lleana’, ROZSA S.",
LAZAR V.', BARBOS A.™*
*Corresponding author e-mail: adrianbarbos@gmail.com

Abstract. The size of the values of the parameters that characterize the quality
of the seed from the aspect of the physiological and physical manifestation, has
a very important role in the measures to improve the cultivation technologies
for obtaining safe and superior harvests qualitatively and quantitatively,
therefore it is necessary to promote a seed with high biological value, high
production capacity, resistance to diseases, pests and stress conditions. The
particularity of the seeds destined for sowing is that they can be kept in different
forms for a longer period of time, offering the safety of production. Analysing
the data by the size of the range and the size of the coefficient of variation (Cv)
it can be seen that there are obvious differences between the variants, regarding
the value of these indicators. There were large decreases in the values of the
index the force registered in this stage "after 12 months", in the variant treated
with fungicide + insecticide, except for Turda 200 and Turda Star hybrids.

Key words: hybrid, quality, analysis, corn, batch

Rezumat. Marimea valorilor parametrilor ce caracterizeaza calitatea semintei
sub aspectul manifestarii fiziologice si fizice are un rol foarte important in
cadrul masurilor de imbunatatire a tehnologiilor de culturd pentru obtinerea
unor recolte sigure si superioare din punct de vedere calitativ §i cantitativ, de
aceea este necesar a promova o samdntd cu o valoare biologica ridicatd,
capacitate de productie mare, rezistentd la boli, daundtori si conditii de stres.
Particularitatea semintelor destinate Insamdntarii este cd acestea pot fi
pdstrate sub diferite forme pe o perioadd mai lunga de timp, oferind siguranta
productiei. Analizind datele dupd marimea intervalului §i  mdrimea
coeficientului de variatie (Cv) se poate constata, ca exista diferente evidente
intre variante, Tn ce priveste valoarea acestor indicatori. S-au constat scaderi
mari ale valorilor indexului vigorii inregistrati in aceastda etapd ,,dupd 12
luni”, la varianta tratata cu fungicid+insecticid, exceptand hibrizii Turda 200
si Turda Star.
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INTRODUCTION

The evaluation and identification of high-performance seed lots is an
important initiative, which contributes to the success of the production even from
the sowing phase, by using for the purpose proposed seeds with an active state of
health, natural resistance, able to develop normal germs and to ensures a uniform
sunrise.

It is necessary to know the real status of a lot of seeds in terms of quality, to
provide the necessary information to the user, helping him to decide the way, the
conditions and the moment of use of the lot. Different batches of seeds, even if
they have the same (sometimes almost identical) germination, does not mean that
they have the same physiological potential, that is to say, when sowing in the
field, they do not have the same germination and germination.

In order to maintain seed viability at a high-level during storage, it is
compulsory to select for seed, seeds that have high levels of viability before
storage (Modi, 2004). According to Burris (2000), the quality of the seeds
influences the production (Burris, 2000) in the vast majority of the cultivated
species, but especially in the case of maize, and Hermanus-Maree (2008) in the
work "Prediction of Field Emergence of maize hybrids exposed to cold and wet
conditions”, specifies that the physiological potential of the seed, respectively its
quality, can be evidenced by two fundamental components of it, namely, the
viability and vigour of the growths (Hermanus-Maree, 2008). Initially, these two
terms were used confusingly to define seed performance.

If things are simple in the case of viability - rendered by the percentage of
seeds with live embryos, regarding the term of force, things are much more
complex. The International Congress of the "Seed Testing Association” (ISTA),
held in Washington (1950), on the topic of seed quality, identifies the force as a
component of the physiological potential of the seed, independent of the
germination indicator, and expresses its confidence that it is a separate and
essential component of seed quality (Marcos-Filho, 2015).

Milosevic and Cirovic (1994) state that in order to obtain accurate
information about the quality of a lot of seeds, different vigour tests must be used
(Milosevici and Cirovic, 1994). The germination reflects the maximum germination
potential of the seeds under optimal conditions, correlating with the emergence in
the field only if, there are almost optimal conditions, so it is not a good indicator,
to correlate with the emergence in the field, instead the size of the growth and the
dry weight of these increases and a series of combined indicators, besides the fact
that they are good indicators, correlated with the emergence in the field, also
helps to differentiate the lots of seeds regarding the expression of the
physiological potential (Divsalar et al., 2013).

Measurements on growth and then the indicators calculated as a
combination of germination and growth size play a very important role in
predicting good seed behaviour in the field (Copeland and Mcdonald, 1995).
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MATERIAL AND METHOD

The hybrids taken in the study were produced at the Agricultural Research and
Development Station Turda is located in the north western part of the municipality of
Turda, Cluj county. Their cultivation was on a soil with a clay-clay texture, with a
neutral pH on 0-20 cm and weak acid on 20-40 cm depth, good and very good supply
with NPK and microelements the soil content in humus being medium, according to
the analyses made by the specialized laboratory.

Studied hybrids are:

v" TURDA 200, double hybrid, early, FAO group 290, serrated grain, yellow-gold
color, MMB 260-330g, grain / chick percentage 76-79%, fat content of coil
4.0-5.4; average production potential 8,100-10,600 kg / ha; It is noted by its
adaptability to a wide range of ecological and technological conditions,
through the possibilities of capitalizing on the intensive technological
conditions, as well as through the good and stable production results during
the almost 40 years of use in culture (1976-2015);

v" TURDA 165, trilinear hybrid, early FAO group 280, serrated bob, medium
high waist; the earliest Romanian hybrid in culture, good resistance to fall of
plants; MMB 300-330 g, percentage of grains / stalks 80-83%, content of
starch rich 70-72%, production potential 10.700-13.700 kg / ha;

v" TURDA 201, trilinear hybrid, semi-impure, FAO 340 group, toothed grain,
good resistance to cryptogamic and harmful diseases and plant fall;, MMB
315-335g, percentage of grains / stalks 80-83%, starch rich content 70-74%;
production potential of 9.000-13.600 kg / ha;

v TURDA FAVORIT, simple hybrid, semi-impure, FAO 380 group, very good
resistance to falling and breaking the stems, good resistance to diseases and
pests; semi-serrated grain, yellow-gold color, MMB 280-310g, percentage of
grains / stalks 78-82%, starch rich content 70-73%; production potential of
10,000-13.500 kg / ha, at a density of 60-65000 plants / ha;

v" TURDA STAR, trilinear hybrid, semi-impure, FAO 370 group, good resistance to
low temperatures from the first part of the vegetation period, to fall and break,
drought, burns, bean disease, diseases and pests; serrated grain, yellow color,
MMB 310g, grain / grain percentage 79-82%, starch rich content 70-71%;
production potential of 10,000-12.800 kg / ha the pleasant appearance (stay green)
of the plants at physiological maturity, the saps are easily harvested.

The inbred lines taken in the study: LC 223 Nrf.T; LC 223 Nrf.C; LC 363; LC
763, are parental forms of simple commercial hybrids or pollinating (paternal) forms of
trilinear hybrids.

At the end of the germination test (after 7 days), 5 seedlings from normal germs were
selected randomly, from each repetition, retaining only the seedlings from 3 repetitions.

RESULTS AND DISCUSSIONS

Considering the importance of this index in the appreciation of the vigour of the
seeds, respectively their performances during the germination and emergence in the
field, as well as a good indicator, used in the differentiation of the lots in terms of
quality (Gupta, 1993), it was considered to be necessary that besides the average the
result of each experimental variant to present the main indicators of the dispersion: the
variance, the amplitude of the variation and the coefficient of variability (tab. 1).
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Analysing the data by the size of the range and the size of the coefficient of variation
(Cv) it can be seen that there are obvious differences between the variants, regarding the
value of these indicators. The close values of the interval indicate a grouping of the
observations of the repetitions around the mean, of course this case also corresponds to

small values of the coefficient of variability (tab. 1).

Table 1
Variability of the distribution of results in the vigour — I index analysis
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It is found that as the storage time increases, at each treatment level and in
the case of each hybrid, the values of the coefficient of variability increase. Also,
these values are much higher in the variants in which the seed is subjected to
stress reaching in some cases at levels above the average variability. This fact
explains the different reaction of hybrids to the force in such environments.
However, most of the values of the coefficients of variation have values below
10%, which proves that the experimentation was done correctly, and the results
have scientific value.

It has been shown previously that the values of the recorded increases, as
well as the values of the vigour-I index, are dependent on the duration of storage,
treatment and genotype.

Taking into account the structural circle in which the hierarchy of these
factors regarding the contribution to the total variability is shown, as well as the
conclusions regarding the hard-to-describe reactions regarding the behaviour of
these hybrids under different experimentation conditions, it was sought to
establish by the known mathematical procedures, the laws of variation of these
structures as well as of the index of vigour, to describe as accurately as possible
the reactions of the studied hybrids, to the irreversible process of aging and the
storage media.

The suitability of these dependencies was assessed by the values of the
coefficient of determination R2 (tab. 2) and the recording of the smallest values
for the residual variance.

As can be seen the form of these laws chosen as appropriate is very varied,
from those in linear form to those of the exponential form.

Table 2
Functional dependences of vigour-l index
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This shows that the aging process of the seeds belonging to the studied
hybrids is complex, the phenomena and the biochemical and physiological
processes that occur inside the seeds as they grow older, are influenced by the
genetic particularities of the genotype but also by the storage conditions.
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Fig. 2 The comparative study of vigour-I index for hybrids Turda 200 and Turda 201 in
environment: untreated and treated with fungicide + insecticide
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For a more obvious presentation of the variation of the values describing
the index of force using our average values, its evolution during the retention
period was graphically represented (fig. 1) and a comparative graphical
representation for two Turda 200 and Turda 201 hybrids in two distinct
environments: untreated and treated with fungicide + insecticide (fig. 2).

In both graphs, in the "untreated environment" you can see a natural
evolution of this indicator, but in the other environments the evolution is
difficult to describe. There is a “break” in the values recorded for this index
between the stages “after 12 months” and “after 24 months”.

Thus, the rate of growth that directly influences the size of the index of
vigour |, slows down in the variants in which the seed is subjected to stress,
seems from a certain moment. It can be seen in figure 2 the good resistance with
the shelf life and under stress conditions of the Turda 200 hybrid.

CONCLUSIONS

1. In the variant in which the seed was subjected to stress, for example the
Turda 165 hybrid, it also has in the "after 12 months" stage the same
germination of 92% as the one from the initial moment. The same is true of the
Turda 201 hybrid, but after this retention period, in this environment, the force
index records, for both hybrids, drastic decreases.

2. There were large decreases in the values of the index of force
registered in this stage "after 12 months", in the variant treated with fungicide +
insecticide, except for Turda 200 and Turda Star hybrids.

3. With the increase of the retention period (after 36 months)
pronounced decreases of the value of the index of force were registered in all
hybrids.

4. If obvious decreases of germination were recorded "after 24
months" of storage, in the case of the recorded values and the graphs plotted,
for the index of force, a break in the values between the stages "after 12
months" and "after 24 months" is observed. This observation has great
practical utility.
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