The value of the loco germplasm for breeding the

 corn cropped in the Central part of Oltenia
(Summary)

The agroecological zone of the Central and Southern part of Oltenia has always had favorable conditions for the grain corn crop and since its introduction of this generous crop for the agriculture of zone (the second half of the XVII) here there have formed loco corn populations that under the environment specific factors have accumulated within their inheritance features that can be used in present days in the breeding works with this crop.

The prospecting, the gathering and the study of the loco germplasm from this part of Romania has been made by research teams from DRAS Simnic Craiova, within 1960-1970 period, when under the pressure of the newly introduced corn hybrids, the loco populations where in the brink of extinction.

When the loco corn populations started to be used in the corn breeding papers with modern criteria that uses the heterosys phenomenon there was observed that the loco genetical resources can not be used in their raw form, as they were taken from growers. There was need specific breeding methods for improving the populations by favorable genes that to allow the increasing the production capacity of the material, the bending and falling resistance, the quality of the grains, preserving the main feature of the loco corn germoplasm: the drought resistance.


After a pertinent documentation there was used the repeated mass method that stimulates the additive effect of the genes, being favorable in the first selection cycles. Then there was used the selection after C1 lines behavior, appreciated „per se”(by itself) that being a variant of the recurrent selection promotes the dominance and epistazy effect of the genes. These two selection methods have been giving better results when in the first cycles there was used the mass selection, followed by the selection after C1 lines performance. 


In the last years there was used the reciprocal recurrent selection for increasing the genetical divergence in the initial populations in order to extract inbred performing lines.


In the present PhD thesis that has as subject the value of the loco germplasm for breeding the corn cropped in the Central part of Oltenia there are presented the results of the laboratory and field researches of initial material composed of loco corn populations that underwent the three selection methods:

· six repeated selection cycles during six years (Pm6);

· three mass selection cycles followed by a selection cycle after the behavior of the C1 inbred lines appreciated „per se” (Pm3C1) during six years;

· two reciprocal recurrent selection cycles (SRR)2 during 8 years.
The inbred lines that were isolated from Pm6 were named type A. 
The inbred lines that were isolated from Pm3C1 were named type B.

The inbred lines that were isolated from (SRR)2 were named type C.

The three inbred lines for each type have been created within the Breeding Laboratory from DRAS Simnic, and our contribution was the experimenting these lines and the hybrids resulted from reciprocal hybridation, in the experimental field from DRAS Simnic within 2004-2006 period.


The 9 inbred lines have been tried along with three known inbred lines.


In 2004 year that was scarce in rainfall, the three type A lines as well as the inbred line nr. 4 of B type have given significantly lower yields in comparison with the control (the average), and in 2006, the favorable rainfall regime determined that the C type inbred lines to give significant yield outputs.


The C type inbred lines tendency as well as of known lines to overpass the yield of Type A and B yield is determined by the higher breeding input that was applied to the initial material where these inbred lines where extracted from. We refer to the opportunity of the recurrent, reciprocal selection, as well as to the complex breeding works for the known inbred lines.


Of the analysis of the main yield components there can be noticed that more obvious, in the case of better rainfall of the corn crop during the vegetation, the cob mass and the grain size as MTG (mass of a thousand grains).  

The study of the variability of he cob and plant features shows the superiority of the type C lines, where the calculated s% coefficient is lower. 

The value of the corn inbred lines is shown both the yielding capacity as well as the uniformity of the main features and especially by their recombination capacity expressed by the heterozys phenomenon obtained after crossing. In order to study the recombination capacity of the inbred lines there were made 6 hybrids of each type, the three hybrid groups kept the name of the component lines. 


The value of the reproductive heterozys with the hybrids obtained by crossing the inbred lines shows that the type A lines have a lower specific recombinating capacity over the type B and C lines. This sentence is proved by the average of the heterozys of the six hybrids of the each group, expressed in percent. While the A hibrids record an average heterozys of 47.3% to the ones of group B type where it increases to 62.3% and with the group C reaches 60.9%.

The hybrid combinations that did a less heterozys effect are:

Lc 5 x lc 4  - het 75.9%                          Lc 4 x lc 5  - het 61.2%

Lc 5 x lc 6  - het 75.9%                          Lc 4 x lc 6  - het 62.9%

Lc 7 x lc 8  - het 70.6%                          Lc 6 x lc 4  - het 61.9%

Lc 8 x lc 7  - het 74.6%                          Lc 9 x lc 7  - het 62.6%

Observing the results of the inbred lines we will see:
L.c. 4 show out in four combinations
L.c. 5 show out in three combinations 
L.c. 6 show out in three combinations 
L.c. 7 show out in two combinations 
L.c. 8 show out in two combinations
L.c. 9 show out in one combination.
As a result, of the loco germplasm there can be obtained good yielding capacity hybrids that can be compared with the hybrids obtained from more advanced researching programmes.
The drought resistance is considered of a high importance in the context of the climate changing from the Southern Romania when the corn vegetation period records severe drought followed by tropical nights (2007 and 2008).

The agronomists consider that the corn loco populations that were long term cropped in the zone with frequent draught like Sothern Romania have accumulated within their genome drought resistance genes that can be used in the breeding programmes for drought resistance and hot weather.
Because in the last time the crops drought resistance, in general as well as the corn resistance has become a priority, the researches that were carried aut within the present PhD thesis we have focused on this subject.
In order to separate the corn hybrids that are the subject of the thesis we have used the draught sensitivity index (DSI), after Fisher and Maurer. Taking account the DSI value we observe that it can not be used with the establishing the valuable hybrids because the DSI is as low as the difference betwenn the 2006 yield and 2004 are lower. The fact is that this difference is given by the 2006 yield that is lower with the group A hybrids, it increases with the group B and especially with the C group.
In order to breed the corn for drought resistance there are important the genotypes that in drought and heat stress conditions give acceptable yields and in normal conditions give good yields. For our case such genotypes are a part of the hybrids from C group that have a higher DSI. 
Using the yields in the drought year 2004 correlated with the good yields of the 2006 year that was favorable, we have obtained the dispersion field of the 2004 yields that were correlated with the 2006 ones were the cross point of the two yields was marked by a x followed by the number of the respective hybrid.
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Splitting the dispersion field in four sectors using the average yield of the 2004 year that was dry as y and the average yield of 2006 year that was average as rainfall as x we notice that the plus values are placed within the right up sector. Here we find the HS8, HS9, HS14, HS15, HS16 and HS17 genotypes that overpass the average yields both in 2004 and 2006.
This group of hybrids can be considered drought resistant with a broad adaptation possibilities and verify the hypothesis of existence of a positive correlation between drought resistance and a good yielding potential.
Within the left up sector there are placed the following genotypes HS6, HS10 and HS11 that give in 2004 yields over the average and in 2006 under the average of the 18 researched hybrids.
This group can be considered as drought resistant with a specific spectrum of adaptation and it is suitable for the existence of a negative correlation between a god drought resistance and productivity.
The hybrids that are under the average of 2004 are not important for the selection of the drought resistant genotypes.

The hybrid combinations that are resistant to drought that have a broad adaptation spectrum are: HS8 with the formula l.c.4 x l.c.6, HS9 with the formula l.c.5 x l.c.4, from the B group and HS14 with the formula l.c.7 x l.c.9, HS15 with the formula l.c.8 x l.c.7, HS16 with the formula l.c.8 x l.c.9 and HS17 with the formula l.c.9 x l.c.7 of the C group of the researched hybrids.

Observing the performance of the studied hybrids we notice that: 
L.c. 7 show out in three combinations that are drought resistant
L.c. 9 show out in three combinations that are drought resistant

L.c. 8 show out in two combinations that are drought resistant

L.c. 4 show out in two combinations that are drought resistant

L.c. 5 and l.c. 6 show out in one combination that are drought resistant

As a result there can be said that the l.c. 7 and l.c. 9 have a good breeding capacity of the drought resistant hybrids and the inbred lines 8 and 4 have an average value of breeding this feature. We underline the importance of these results because the upward inbred lines were extracted from an initial material formed of loco germplasm of corn from Oltenia.
The results of the present thesis show that the important feature of drought resistance that characterizes the loco corn populations can be associated, by specific breeding measures with a good yielding capacity in the favorable years as regard rainfall.
The emphasizing of the response potential of the irrigation is needed in these years when very few surface are still irrigated. This reality that had become desolate in the last two years have determined us to calculate the what so called – irrigation response potential (IRP). For the 2006 year, IRP was calculated subtracting from the yield of the 2004 year that was dry, the one of 2005. For the 2006 year, the IRP was calculated subtracting the 2006 yield from the 2005 one. 
When no irrigation, in an year like 2004, the lose of the yield reaches 54.5% with the group A hybrids, with the group B of 70.1 to 76.5% and with the C group between 74.7 and 79.8%. In an average year regarding rainfall like 2006 the yield loses are lower yet with the b and C groups they overpass 50% of the 2005 yield that was an exceptional year that was considered “irrigated”.
The quantification of the irrigation response potential (IRP) can be used for the establishing of the irrigation advantages for the corn crop within the centre and south zone of Oltenia as well as in other corn cropping zone from the country.
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