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Abstract

Common bean Maura variety was obtained at Vegetable Research and Development Station Buzau in 2010 by C.
Vinatoru and E. Teodorescu. The variety was introduced into production both for protected areas and open field in
climbing system since 2010. Research towards obtaining this variety started in 1996 when were obtained as well two
other dwarf bean yellow pod varieties, loana and Anisia. The study of the quantitative characters variability and
correlation between them is very important for breeding process and conservative selection. The conservative selection
scheme for each species it cannot be applied without knowing quantitative characters variability for each variety
making easier the breeder activity in the selection process. Along with the culture introduction and conservative
selection of the variety, a special attention was paid to maintaining the quantitative and qualitative characters
variability limits focusing on assuring distinctness, homogeneity and stability. The objective of this study was to

present the variability of the main Maura variety characters and their importance in conservative selection works.
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INTRODUCTION

Romanian varieties deficit at these species im-
posed a special research program at V.R.D.S.
Buzau started since 1990. This program aimed
at modern breeding of this species for obtaining
valuable varieties adapted to the environmental
conditions of our country and to the consumers
and growers requirements.

Presently, considering our research, the station
owns a rich germplasm collection consisting of
200 genotypes and 2 approved varieties of
dwarf bean with yellow pod, Anisia and Ioana.
The first variety creation with indeterminate
growth was finished in 2010, registered by
Maura name, variety presented in this study
(photo 1). Once registered, this variety was
incorporated into crop production, both in open
field and protected grounds used in pallisate
system. To protect the genetical heritage of this
species, it was rigorously investigated in the
conservative selection process.

As the phenotypical characters values are influ-
enced by environmental conditions and biolo-
gical material used, it is necessary to undertake
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research in the same environmental conditions
as the breeding works took place.[1] Studying
and knowing quantitative characters and the
correlations between them give opportunity to
conservative selection responsible to know
better his own biological material. He can also
apply indirect selection for some characters for
easing the selection process. Conservative se-
lection phases applied to the variety were used
according to selection sheme publicshed in [3].
Experiment setting and experimental parame-
ters evaluation were according with Saulescu
A. and Saulescu N. presented method in [2].

MATERIAL AND METHOD

Research considering main quantitative charac-
ters variability of Maura variety were carried
out at V.R.D.S. Buzau in 2008-2012. Evalua-
tions and investigations were conducted during
an identity preservation experiment in the se-
lection field (SF) and progeny test field (PTF).
The experiment took place in the research field
of our station, in high tunnel solaria type
polygon, on an alluvial medium developed type



of soil with 6,5-6,8 pH and 2,4% humus
content. The crop was set in open solaria using
their metallic structure to pallisate plants. The
land was shaped at 1,4 cm, sowed in 70 cm
distance equidistant rows and 30 cm space
between plants/row. Previous year obtained
super elite (SE) category seed was used as
biologic material for selection field and for PTF
(progeny test field) were used elites seeds
obtained in the selection field. In the selection
field were maintained and studied 1800-2000
plants and 400 lines for progeny test field.
Phenological and biometrical investigations
were performed during vegetation period
according to identity preservation plan.

The studied parameters were: pod lenght, pod
width, number of pods per plant, number of
seeds per pod, number of seeds per plant. For a
correct study of characters variability assesed in
the selection plan two samples were tested: one
at the pods technical maturity and one at the
pods physiological maturity. The samples
contained 400 individuals randomly chosen
from the two populations (SF and PTF).

The main statistical indices were: arithmetic
average (T), standard deviation (s), variation
coefficient (vc %), variation amplitude, class
variation frequency and standard selection
range (x+s). Considering our determinations,
we estimate the studied characters variability
and selection works were performed.

RESULTS AND DISCUSSIONS

Pod lenght character variability (Photo 1) is
manifested by calculated statistical parameters
(table 1). Arithmetic average determined in five
years was at FS level of 19,9 cm with 19,2 and
20,4 cm variation. PTF value was close to FS
(19,6 cm) with a variation between 19,3 and
19,9 cm.

Variation coefficient (VC%= S/T *100) values
were small demonstrating clearly that this
character confers variety distinctness and it is
genetic stable contributing obviously at the
variety identity.

Table 1. Pod length variability

(cm)
Year Avg.
Para-| g Year |\ op and
meters 2008 | 2009 | 2010 | 2011 | 2012 | aV& |"prp
— | SF | 204 | 192 | 20,1 20 19,8 19,9
a 19,7
PTF | 196 | 199 | 197 | 199 193 19,6
SF | 12 2 1,7 1.8 2,1 1,7
S 1,7
PTF | 12 17 1,9 1,9 1,9 1,7
oy LSE [ 58 [ 104 | 84 9 10,6 8,8
- 8,7
% | PTF | 6,1 8,5 9,6 9,5 9,8 8,7
_ | sp | 2| 172- [ 184 [ 182- | 178 [ 181
T 21,6 | 212 | 218 | 218 21,8 21,6 18-
£S5 | prp | 184 | 182- [ 178 | 18- 174- | 17.92- | 21,5
208 | 21,6 | 216 | 218 21,2 1.4

Plants measured to determine pod length
character variability were the same measured
for pod width variability (Table 2).

This parameter also registered a small
variability between fields or year by year.
Arithmetic average value of five years of study
was 18,2 mm for SF and 18 mm for PTF.
Variation coefficient values were small with a
general average of 7,7 mm.

T+ S limits are 16,7-19,3 mm and there are not
significant differences between the two fields.

Photo 1. Pod length evolution (2-19,7 cm)

Table 2. Pod width variability

(mm)
Year Avg.
Para- e Year g ond
meters 2008 | 2009 | 2010 | 2011 | 2012 | ave. Pprp
_ skl 189 | 190 | 182 | 192 | 157 | 182
F 18,1
PTF| 188 | 172 | 192 | 19 | 162 | 18
SE| 13 | 15 | 16 | 14 | 15 | 14
s 13
PTF| 16 Ul e | 1 |13
SF| 68 | 78 | 87 | 72 | 95 | 8
CV% oTr| 85 | 58 | 83 [ 84 [ 61 | 74 |
op | 1726 [ 176 [ 166~ 178 [ 142-| 16,7-
T 202 | 206 | 198 | 206 | 166 | 195 | 167-
S 172 [ 162 [176 [ 174 [152- [ 167 | 193
196 | 182 | 208 | 206 | 172 | 192
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The number of pods per plant character is the
main character reflecting variety productivity.
The evaluations of five years of study presented
in table no. 3 show that the average number of
pods per plant was 34,2. In the same year, there
are not significant differences between the two
fields (SF and PTF). Concerning standard
deviation, a high coefficient was manifested
with a value over 20%. Also T + S interval,
considered standard for selection, had values
between 28,1 and 40,3 which corespond a
number of 22 and 48 pods per plant. Assesing
these registered values we ascertain that these
year by year yield fluctuations are generated by
less favorable weather conditions (Photo 2).

Table 4. Number of seeds

per pod variability
Year Avg.
Para- | iy Year | o and
meters 2008 | 2009 | 2010 | 2011 | 2012 |ave. | “prp
_ SF | 75 |66 | 8 | 73| 7 |72
&I 7,1
PTF | 73 | 68 | 78 | 7.5 | 65 | 7.1
SF | 15 | 14| 12| 1,1 |08 |12
S 1,1
PTF | 15 | 14 | 12 | 1,1 | 07 | 1,1
SF [ 20 [205[ 15 [ 15 [ 114 (163
0
V% 1 pre | 205 | 205 | 153 | 146 | 107 [163] 167
SF 69 |52-8 6,8- | 6,2- 1 62- 6-8,4
= 92 | 84 | 78
T+s 6-8,3
pTE | 28 | 3% lg60| &% | 38 l6s3
88 | 82 | 86 | 7.2 :

Table 3. Number of pods
per plant variability

Year Avg.
Para- | pieng Year fg ond
meters 2008 | 2009 | 2010 | 2011 | 2012 | @V8 |pTR
_ SF | 37,7 | 332 | 36 | 404|276 | 349
n 34,2
PTF | 37,2 | 32,6 | 32,8 | 37,9 | 272 | 33,5
SF 62 | 56 | 62 | 82 | 48 | 6.2
S 6
PTF 6 5.4 6 7.5 5 59
SF | 164 | 168 | 172 | 202 | 173 | 175
CV % 17,6
PTF | 16,1 | 16,5 | 182 | 19,7 | 183 | 17,7
oF | 315 ]27.6-1298-1322-[228-| 28.7-
Fas 43,9 | 38,8 | 42,2 | 48,6 | 344 | 41,1 |28,1-
prF | 312 [ 27.2- 268~ | 304- | 22.2- | 27.5- | 403
432 | 38 | 388|454 | 322 | 395

Evaluating the registered values
we ascertain the

seeds

in table no. 4
number per pod

Number of seeds per pod parameter variability
is large, VC=20,8%. This reflects that the
character is in direct correlation with number of
pods per plant, which had also a large
variability (Photo 3).

The two fields average value for five years was
255,2 seeds per plant with & + S limits
variation between 201,4 and 309,1. In 2012 this
parameter dramatically diminish for the same
reason mentioned at average number of pods
per plant.

The selection of elites and lines for progeny
was made respecting T + S interval for every
field and year.

Table 5. Number of seeds
per plant variability

variability had close values for the two fields,
SF and PTF. Significant differences are shown
year by year.

Average value obtained in five years of
selection was of 7,1 seeds per pod respectively
7,2 SF and 7,1 PTF. And for lines at T + S
level was 6-8,3.

According to these results appropriate elites
and lines for selection process were obtained.
The ones which not correspond this interval
were eliminated. This operation was performed
for every field and each year.
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Year Avg.
Para- ol Year | op an
meters 2008 | 2009 | 2010 | 2011 | 2012 | avg. |“prp
_ F |2 2 2 1 2
7 | SF |2896|2865 | 235 | 3056 | 1808|2595 | .
PTF | 285,5 [ 272,6 | 226,7 [ 2972 [ 173.4 | 251
SF | 57,2 | 59,7 | 488 | 67,2 | 34,6 | 53,5
S 53,8
PTF | 56,7 | 602 | 48,5 | 71 | 34,8 | 54,2
SF [ 197 [ 20,8 [ 207 [ 21,9 [ 191 | 204
0,
V% I prr | 108 | 22 | 213|238 | 20 | 213 | 28
S |2324-[226,8-|186,2-[238.4-[ 146,2-| 206-
T 346,8 | 346,2 | 283.8 | 372.3 | 2154 | 313 [201.4-
prp | 228.8-[212,4-[178,2-[226,2-[ 138,6- [ 196,8 | 309,1
3422 [ 332.8 | 2752 | 368.2 | 208.2 | 3053




Photo 2. Number of pods per inflorescence = 4 (varies
between 3-6). Number of pods per plant=34,2 (average)

Photo 3. Number of seeds per pod = 7,1 (average)

CONCLUSIONS

Maura variety obtained at V.R.D.S Buzau is an
homogeneus population that manifests genetic
stability concerning the main quantitative
parameters, it qualifies for distinctness, homo-
geneity and stability normal criteria.

The studied quantitative characters record the
following average values and variation limits
(X +£8):

- pod length:
T=19,7cm; T+ S=18-21,5cm
- pod width:
T =181 mm; T+ S=16,7-19,3 mm
- number of pods per plant:
T = 34,2; T +S=28,1-40,3
- number of seeds per pod:
Tr=7,1;3+5=6-83
- number of seeds per plant:
T7=2552; T+ S=201,4-309,1

REFERENCES

[1] Potlog, A., Velican, V., .C.D.L.F. Vidra, Anale, vol.
XIII, Bucuresti, 1995, pag. 83-93.

[2] Saulescu, A., Saulescu, N., 1967. Campul de
experientd, Editura Agro-Silvica, Bucuresti, pag. 117.

[3] Vinatoru, C., 2008. Metode de ameliorare a plantelor
de cultura. Editura Gama design, pag . 15-18, pag. 42,
58, 116.

284



PLANT
PRODUCTION
SYSTEMS



X J
e

T}

)i

N

286






