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Abstract

A diallel cross between inbred lines of maiZed mays ) with medium maturity and an evaluation
to estimate the genetic parameters for ear weigii)(was carried out. The main objective of this
study was to evaluate the ear weight of 10 inbieekland their Fhybrids, based on a diallel cross
(without reciprocals) General Combining Ability (Bfand Specific Combining Ability (SCA). The
components of the genetic variance, were calculagdg Griffing’s formula (1956), method 2,
mathematic model I. pcp+gi+gj+g+e, for EW to detect the relative importance ofitde and non
additive gene effects. Additive gene effects weogarimportant than non additive since the ratio was
0.25 among GCA and SCA. The highest value for makigW was a heterozygote combination from
the inbred lines §xL,o (xg = 376.2 g/ear), while the minimal average vabi¢ained for the hybrid
combination was IxLi (240 g/ear). The variation between the largest taedsmallest EW for the
hybrid combination was 136.2 g or 45%. The grangeemental mean p of;Fjeneration was 308.1
g/ear. The differences for the EW of generation were + 68.1 g/ear or 23%, compared thehvalue

K showing a high significance for EW. ANOVA's tdst the combining ability of GCA and SCA
effects were highly significant at tipe< 0.05 and< 0.01 level of probability, respectively.
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Introduction

Many procedures have been used by plant breedens attempt to increase the ear weight of maize
(Geadelmann and Peterson, 1980). The use of histestarted in 1933 when in the USA
approximately 1 % of the total farming acerage wksited with heterosis maze hybrids, while in
1953 the heterosis of the maize hybrids were exgrang to 96% (Sprague, 1962). The improvement
of maize yields for ear weight depends on the kedgt of the type of the gene action involved in its
inheritance and also the genetic control of relataidls such as the capacity for production (Regaei
al., 2004). Also the choice of the most efficientdaimg program depends on the said information
(Liao 1989, Pal & Prodham 1994). The effects ofegahCombining Abilities (GCA) and Specific
Combining Abilities (SCA) are important indicatoo$ potential value for inbred lines in hybrid
combinations. Differences in GCA effects have bagnbuted to additive, the interaction of additive
x additive, and the higher-order interactions oflifide genetic effects in the base population, #hil
differences in SCA effects have been attributedai-additive genetic variance (Falconer, 1981). The
concept of GCA and SCA has become increasingly rtapb to plant breeders because of the
widespread use of hybrid cultivars in many cropsigiev et al., 1978). The evaluation of crosses
among inbred lines is an important step towards dbeelopment of hybrid varieties in maize
(Hallauer, 1990). This process ideally should beugh the evaluation of all possible crosses (@iall
crosses), where the merits of each inbred linebsaletermined. A Diallel analysis provides good
information on the genetic identity of genotypepezsally on dominance-recessive relations and some
other genetic interactions. Diallel crosses havenbased in genetic research to determinate the
inheritance of a trait among a set of genotypestaridentify superior parents for hybrid or cultiva
development (Weikai Yan & Manjit Kang, 2003). Thaimobjective of our study was to estimate the
General combining ability (GCA) and Specific conibgn ability (SCA) among these maize inbred
lines and, consequently, to identify superior 2ngloss hybrids (SCH) developed from them.
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Materials and methods

The plant materials used for crosses in this stwdye taken from 10 selected superior maize
inbred lines coded as:;LL,... Ly, with medium maturity, originating from the Agriture
University of Tirana (AUT)- Albania (Table 1). Aflossible crosses among these inbred lines were
made in a diallel crossing block. During a threarygeriod the study investigated the adaptability
of inbred lines to the specifics of this trait fgro - ecological conditions in Kosovo, especially
the area near Ferizaj (580 m a.s.l). After year,foen (10) selected maize inbred lines were
crossed using the diallel system (Griffing,1956)¢d an year five these genotypes were placed in
experimental plots (EP) of hybrid combination (@fa study on the General (GCA) and Specific
(SCA) combining ability for Ear weight (EW) was ahrcted. Statistical analysis used the
mathematical and statistical models “MSM” whichahxed randomized block design experiments
(RBDE) with three replications, 45 hybrid combimais (C) x 3 replications (R) = 135
Experimental plots (EP). The experimental plot ®am long and 60 cm apart, with 30 cm plant to
plant distance or 55000 plants pef*h@ihe experimental plots were 5.4 per each replication x
3R = 16.20 fy and the seeds were placed 3-5 cm deep and tettivander intensive agro
techniques, including the use of the fertilizer NP5:15:15) and UREA 46%. This number of
plants per plot was used to cover the adjustmenplft yield. In order to determine the EW we
measured the average of 10 ears or plants seleatddmly from each plot (10 ear per plants x 3R
=30 plants or in total 1350 plants). Genetic intetations and analyses of similar experiments can
be found in numerous papers such as Hayman, (185#fing’s (1956).

Statistical analyses

The diallel analysis ,as described by Griffingk9%6) method 2, mathematic model | (fixed
model) is a systematic method of evaluating popriat or select groups of inbred lines for
combining ability in hybrid combination;=p+gi+gj+s j+e ;

Where,X; = is the mean afx ji™ genotypesy = is the experimental grand meagnandg; = is the
GCA effects ofi-" female parent, effects ¢f" male parent§; = is the SCA effects specific to the
hybrid of thei-" female line and the™ male line , an@= is the experimental error.

The formula gives components of genetic variancg @ene values for GCA and SCA mean

1 2
squares calculated below: g_p +2(Ti +ii)- B GT and
1 . .- . e 2
S Xj— p+2 (Ti+ i)+(Tj+jj)+ (p+Dx(p+2) GT
F1- MP
Whereas Midparent heterosis (MPH) was calculated/lﬁ’sk—lzw x100
P1+ P2

Where,k is the mean of the;fybrid performance and MF , where P and B are the

2
means of the inbred parents. Statistical analysese walculated with the statistical program
MSTAT-C version 2.10.

Results and Discussion

The results of the research reported great hylmbinations and showed a significant genotypic
effect on EW. The average value of EW for all stddgenotypes was 308.1 g/ear. This is a
relatively high weight that can guarantee high@dpctivity (yield), as result of the heterosis gf F
generation and their heterotic structures are ptedein Table 1. For the hybrid combination of
inbred lines LxL;, the minimal average value was (Xg = 240 g/ear)ilemhe maximal value
obtained for the hybrid combinatioAdlL ;o was (Xg = 376.2 g/ear). The variation betweeneswér
values was D= (§xLio, Xg = 376.2 g) — (XL, Xg = 240) =136.2 g or 45%, and this difference is
highly significant atp< 0.05 and0.01. Distinctions’ between blocks (repetitionsl diot have
significant effects for the probability level gk 0.05 and 0.01. The coefficient of the variation
(CV) of the total EW for all genotypes of Beneration was 5.86%, while SE = + 16.8. The total
variability of genotypes for extreme values wasBigfear, highly significant differences were obedrv
among parents and the hybrid combination for EW.




AGRONOMIJAS ¥STIS (Latvian Journal of Agronomy), No.11, LLU, 30

Table 1.Ear Weight of parents (diagonal, underljread! their k- hybrids (above diagonal)

Fy
Line L, L, Ls L, Ls Le L, Lg Lo L1io Mean
L, 81.3 3058 324.1 310.0 365.1 353.0 251.0 356.3 334.20.124 315,5
L, 95.3 297.8 319.0 3244 325.0 3554 338.8 350.2 248.1 9,831
Ls 65.6 276.3 307.4 2448 308.1 329.0 310.0 294.3 295,7
L4 741 2710 313.9 299.8 2419 259.3 2917 279,6
Ls 132.6 321.0 3104 326.0 2524 2496 291,9
L 445 341.7 2899 304.6 376.2 328,1
L, 160 362.3 346.7 3441 351,0
Lg 785 347.0 306.0 327,0
Lo 71.1 299.3 309,3
L1 113.1 264,0
valfue 308.16

LSD p< 0.05-1.43;p< 0.01=1.73

The difference between the mean of alhfforids and the mean of all parentsN#P) was + 216 g/ear.
The highest and the lowest values of average Isetenere observed for ear weight at all genotyfies.
hybrid combinations had positive heterosis, théédsgvalue was 150% above the average of the parent
value. The highest variability of EW values werd¢aoied for hybrids kxL, (xg = 245%) and L0

(xg = 77%), were statistically significant pt 0.05 and 0.01. Heterosis in EW is one of the
commonest and most striking manifestations of ybrgour. The combining ability analyses of
variance for EW were highly significant for differees observed for both GCA and SCA effects. A
ratio of 0.25 for the variance components betwe€A@nd SCA was observed. These values
showed that additive gene effects were more impottean non additive effects for EW. The are
presented in Table 2.

Table 2. Estimated mean squares for GCA and SCKhsamfor ear weight

Source d.f S.S M.S F-Value
GCA 9 49166.75 5462.9730 20.87**
SCA 45 981908.380 21820.1862 83.35**

E 108 28273.626 261.7928

**Significant at the< 0.01 level of probability

The significance of GCA and their relatively highlwes were obtained in the inbred lines L
(+17.028), making it different from the inbred link; and Ls and producing minimal differences
compared with . The lowest GCA value was observed at(125.32), and compared with the
maximal values for GCA (), the variations were + 42.35. Crossing maize lireesGCA (gi-gj)
created a variance of 14.54, while the averageevafuinbred lines (Xij) for F generation was
87.26. Large proportion of the value F and diffeesy among inbred lines for GCA were
significant atp< 0.05 and 0.01, and have a different intensityhimitage and variability (Figure.1).
The SCA effects for the EW in each parent and gareombination are presented in Table 3.
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GCA effect for Ear Weight
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Figure 1.Estimated of GCA effects for Ear Weight

Table 3.Estimated of SCA effects for Ear Weighaidiallel among 10 maize inbreds

Parent R P> P Py Ps Ps P, Ps Py P1o
Py -174.00 21.16 56.51 58.36 9142 67.18 -43.01 67.56 58.000.42
P, 21.16 -159.9 23.61 60.76 44.35 3252 5475 4342 67.31 -28.06
P 56.51 23.61 _-141.8 35.04 44.36 -30.59 2456 50.67 4422 35.25
Py 58.36 60.76 35.04 _-151.123.98 54.45 32.14 -20.47 9.40 48.56
Ps 91.65 4435 4436 23.98_ -136.339.87 21.00 41.94 -19.30 -15.34
Ps 67.18 3252 -30.59 5445 39.87_ -158.39.93 -6.81 20.59 99.65
P, -43.01 54.75 2456 32.14 21.00 39.93 -15087.51 5452 58.58
Ps 67.56 43.42 50.67 -20.47 4194 -6.81 5751 -159989.86 26.06
Py 58.00 67.31 4422 9.40 -19.30 20.59 5452 59.863.1%6 31.61
P1o -29.43 -28.06 35.25 4856 -15.34 99.42 58,58 26.(.61 _-113.3

LSD p<0.05 = 41.34)p<0.01=54.49; S.E.(sij) =74.04

The results of the investigations for SCA also weighly significant at thep< 0.01 level of
probability. The highest specific combinations (§CG#ere estimated for the hybrid combination
LeXL1p (+ 99.651), while the lowest value of SCA was oisd for the hybrid combination L,
(-43.018). For SCA value, the second hybrid contimmawas LXLs (+ 91.423). The effect of SE
(sij) for SCA of crossing parents was 74.04.

The study results show that both GCA and SCA dffene significant for ear weight trait,
indicating that both additive and non-additive ganactions were important combining of hybrids
from the diallel crosses. Two factors are considéngportant for the evaluation of inbred lines in
hybrid maize production - the characteristics @ lime itself and the behaviour of the line in a
particular hybrid combination (Maligt al, 2004). As a basic principle (Spargue and Tatled?2)
emphasised that SCA is more important than GCA agnsathected inbred lines. For the GCA, the
parent lines k(+17.028), ls(+11.81) and k(+8.85), had the best GCA, while for SCA the highes
positive effect was produced by the hybrid combamatexL o (99.65). Satisfactory performances
were also obtained from the combinatiox Ls (91.42). This value showed variability between the
investigative materials and productivity genotygabu, 2003). It was not possible to prove the
rule that inbreds with good GCA usually had goodAS®8amely, the inbred Land Lg had the
highest GCA for the investigated trait. On the othend, the highest value of SCA was found for
the hybrid LgxL 0, but parental inbreds showed a very low SCA (8d8%.¢) or negative (- 7.45 for
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Lig). S.S. Sujiprihatet al., 2001, interpreted, SCA as an indicator for thelpminance of genes
having dominance and epistatic effects while GCAnaficative for the predominance of genes
having largely additive effects. However, EW wakatigely more important than GCA among
selected inbred lines. Additive gene effects weoeenimportant than non additive since the ratio in
our results was 0.25 among GCA and SCA. The impoedaof additive and non-additive gene
action was also reported by (Hansdral, 1977, Beclet al, 1991, Alika., 1994, Sujiprihaét al,
2001). These conclusions are in agreement withebelts of this study involving selected inbred
lines. The capacity of maize for the productioreaf weight is different in our study and similar
results for EW with minimal differences from thoebtained by Misovic, (1964). The values
reported were from 30-500 g/ear. Whereas dominané gction would favour the production of
hybrids, the additive gene action as a standartieh procedure would be effective in bringing
advantageous changes to the investigated traiteeMgenotypes with lower or higher ear weight
are well known as qualitative and productive gepety Many authors as (Santos I., Miranda G. V
et al.,2005) analysed some maize cultivars for EW andinbt results up to 184.5 g /ear which
could be used as very good materials in a breediogram. Other results obtained by Radic
(1980), for EW showed a value with oscillation fr@i2 till 390 g/ear, and compared to our study
the results show a minimal difference from + 28t al3.3 g/ear, respectively. The local studies
carried out by (Fetahu, 2001), with 16 genotypesH®W in the agro ecological conditions of
Kosovo present results for some different genotypieis the experimental average value p (255.17
g/ear) and compared with our results we have aease of + 52.99 g /ear.

Conclusions

The results of our research indicate significamifferent combining abilities for EW. It was
shown that the all hybrid combinations expressemsitive heterosis effect for EW in regard to
their parents. The inbred line with the highesuealor GCA was the maize line,LLg while for
SCA was the combinationgkl ;o LiXLs, The investigation suggests that some of the irsred
represent a highly valuable genetic material tbatdcbe successfully used for further breeding.
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HETEROZES UN KOMBINAT IVAS SHEJAS 1ZVERTEJUMS KUKUR UZA:S VALITES
SVARAM ( ZEA MAYSL.), IZMANTOJOT DIAL ELISKO KRUSTOSANU

Aliu S., Fetahu Sh., Salillari A.

Petijuma nerkis bija nowrtet kukurizas 10 inb¥do finiju (Zea mays L) visgarigo un specifisko
kombinaivo sgEju. Lai veiktu noertejumu, saidzinats \alites masa inlegdagm [nijam un to k
hibridiem, kas iegti, izmantojot diadlisko krustoSanu (bez reciproka} kombiracijam).
Gergtiskas mainbas komponenti tika aglinati izmantojot Grifinga (Griffing’s) formulu (1956)
Xj=p+gi+gj+g+e, lai noteiktu adi¥o un neadivo genu efekta ietekmi uz aites masu.
Konstatts, ka aditvo genu efekts bija lidlks par neadivo genu efekts, jo attiaba starp visprigo
un specifisko kombinato sggju bija 0.25. Lielkais \alites masa iagds no hibtdas kombiracijas
LexL o (valites svars vigi 376.2 g), mazkais — kombiacijai LixL,o (valites masa vigi 240.0 g);
izmeginajuma vidgji F; paaudz valites masa bija 308.1 g. &#inot ar vegkaugu tnijam, \alites
masa k hibridiem bija lutiski lielaks neld ve@kaugiem un tas Viji izméginajuma bija +68.1
grami katrai wlitei. Ar varhitibu p< 0.01 tika konsta&ti batiski visparigas un specifisks
kombinatvas sggjas efekti.

CONSERVATION AND EVALUATION OF EX SITU AND IN VITRO COLLECTIONS
OF ESTONIAN PLANT GENETIC RESOURCES

Annamaa K.}, Kotkas K.2, Tamm I.} Kukk V.1
! Jogeva Plant Breeding Institute, Aamisepa 1, Jgestonia, 48309
? Department of Plant Biotechnology EVIKA, EstonRasearch Institute of Agriculture, Teaduse
6a, Saku, Harjumaa, Estonia, 75501, phone: +3789%06 e-mailkylli.annamaa@jpbi.ee

Abstract

The Estonian government has responded to the géffmats for conservation and sustainable use
of biological diversity by ratifying internationahgreements and establishing the National
Programme on Plant Genetic Resources for Food aynituture. The collection, identification
and conservation of plant genetic material of Bstomrigin as well establishing the network are
the essential activities of the National Programi@mce genetic resources provide the initial
material for plant breeders and scientists, sydiendatailed investigations and the improved use
of genetic resources are required.

In this study evaluation of 13 oat and 59 potatmeasions conserved in the Estonian ex situ and in
vitro genebank was conducted. Descriptors for estado were selected from the Descriptor Lists
developed by the working groups of the Europeanp€mative Programme for Plant Genetic
Resources and promoted by Bioversity Internatiohhé results of the current study will be used
in updating the databases of plant genetic ressewand these data are applicable in plant breeding
for further utilization of accessions.

Key words: genebank, plant breeding, oats, potato

Introduction

Genebanks are dedicated to conserve plant gemstnces, which guarantee their utilization in
the future (Maxted et al., 1997). According to tinéernational commitment arising from the

ratification of the Convention on Biological Divéss (Convention on ...), each country is

responsible for conservation and sustainable uggaot genetic diversity as a local cultural and
historical heritage to enhance the expediency op ctultivation and ensure the sustainable
development of society.

To realise these goals, the Estonian Governmentoap@ the National Programme for Plant
Genetic Resources for Food and Agriculture (PGRIRA002. The mandate of the programme is
the collection, conservation, evaluation, chardation and documentation of plant genetic
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