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University legumes collection: morphogenetic analysis
This study has been conducted to highlight the outputs of 2011-12 crop rotation under mountain and steppe (plain)
zones in Almaty Region.Principal morphogenetic properties have been studied across the collection of common bean,
Phaseolus vulgaris L. (Kazakhstani, American, Chinese, Czech, Polish, Russian, and Turkish collections) from
different soil and climate areas under mountain and steppe zone conditions of Almaty Region. A number of useful
genetic stocks for major economically valuable traits has been identified.

Basic catalogue of stock common bean resources including nearly 40 parental common bean and related cultivars of
diverse geographic origin has been compiled to be completed this year by 6 French cultivars of bush and liana common
beans (Argus, Coco nain blanc precoce, Triomphe de Farcy, Merveille de Venise, Mistica, and Phenomene
manufactured by Truffaut and Vilmorin Ltd.). Investigation on growing domestic collection of cultivars and lines is also
in progress.

Keywords: common bean, catalogue of stock resources, growing, morphological features, bioorganic fertilizer.

3.I'. AiitameBa, C. baiicentoBa, b.A. XXymabaesa 3./]. [ xanranuna, XK. A. Ypa3osa, K. Taraes
MopdoreneTuuecknii aHATN3 YHHUBEPCUTETCKOM KosL1eKknun aconn

B cratee ocBemieHBI pe3yibTAaTHl BereTaroHHOro cezoHa 2011-12 roma B mpearopHod W CTEMHOW 30HE
AnmaruHcko# obnacty. beuti npoBeneH MopgoreHeTnueckuni ananu3 daconu oObIKHOBeHHOW Phaseolus vulgaris L.
(xa3zaxcTaHCKOM, aMEpUKAaHCKOM, KHUTAlCKOM, 4YelICKOM, MOJbCKOM, PYCCKOH M TypenKoW KOJJIEKIHH) M3 pa3HBIX
NOYBEHHO-KIIMMaTHYECKUX 30H, HAXOISIIMXCS B IPEATOPHON M CTEHOM 30He AJIMaTHHCKOW 00acTH.

CocraBlieH OCHOBHOI Karajor pecypcoB ¢acoid, KOTOpbIH Bkiodan okoio 40 poxutensckux ¢opm u
COpT000OPA3LOB PA3IMYHOIO Ieorpa)uuecKoro NporUCcXoKIeHU. B 3ToM roy JaHHBIN KaTaJlor MOIoJHEeH 6 o0pa3naMu
(paH3yLICKON KOJUIEKIIMH KyCTOBOM M Bblommieiica ¢acommn (Argus, Coco nain blanc precoce, Triomphe de Farcy,
Merveille de Venise, Mistica, and Phenomene manufactured by Truffaut and Vilmorin Ltd.). [Ipomomxarorcs
HCCIIEIOBAHNS TI0 PA3MHOKEHHIO KOJUIEKIIMN OTEYECTBEHHBIX 00pa310B M JIMHUN (PACOIH.

Knrwouegvle cnosa: daconb, copT, KaTajgor TEHETHYECKHX PECYpCOB, MOP(OJIOTHUECKHE IapaMeTphl,
OroopraHnuecKkoe ya1o0peHue.

3.F. Aiiramesa, C. Baiicentosa, b.A. XKymabaera 3./1., /xanranuna, XK. A. Ypa3sosa, K. Taraes
YpMeOypIIAKTHIH YHUBEPCUTETTIK KOPbIHA MOP(}OreHeTHKAJIBIK T2y

Makaniaga AyMaTbl OOJIBICBIHBIH TayJibl XKOHE Hanajibl aimMakTapeiaigarsl 2011-2012 xbpuimapaarbl BEreTalMsuIbIK,
KE3EHHIH HOTHKellepi KepceTireH. AiMaThl OOJBICH TayJibl JKOHE Jlallalibl aliMaKTapbIHIaFbl SpPTYpPJli TONBIPAKTHIK-
KIMMaTTBIK aiiMakTapblHIA YpMeOYpIIakThIH KapanailbeiM Phaseolus vulgaris L. Ttypnepine (Ka3aXCTaHJIBIK,
aMEpHKaH/IbIK, KbITaHJIBIK, YEXTHIK, TIOJIBIIANIBIK, OPBIC )KHE TYPIK KOpiIapbl) MOP(OTeHETHKANBIK TaJlAay KYpri3uiii.

Y pMeOypIIaKkTHIH pecypCTapbIHBIH HETi3Ti KaTaloThl KYPACTHIPBULABI, OFAH OPTYPi TeorpadUsiIbK IIBIFy TETiHE
OalIaHBICTHI COpPTYNTUIep *oHe 40-Tall aTa-aHANBIK (opmanap eHri3inmi. BubuTFel KbUTEI Oyn Katamor (paHiry3
KOPBIHBIH OYTalbl J)KOHE IIBIPMAYBIKTHI YPMeOypIIakThiH 6 copTynriciMer (Argus, Coco nain blanc precoce, Triomphe
de Farcy, Merveille de Venise, Mistica, and Phenomene manufactured by Truffaut and Vilmorin Ltd.) TONBIKTBIPBULIBL.
YpMmeOypiuax JTMHHUACBIHBIH OTaHIBIK COPTYITiIepi KOPBIHBIH KoOeto OOHBIHIIA 3epTTeyIep JKaIFAaCThIPLUIBII JKaThIP.

Tyiiin ce30ep: YpMeOYpIIaK,COPT, T€HETUKAIBIK PecypcTap KaTaJloThl, K6OeHTy, MOPQOIOTHAIBIK HapamMeTpiiepi,
OMOOPTraHUKAIIBIK THIHANTKBILLI.

Biological features of common bean. The process of cultivar — as population or hybrid generation for
common bean, Phaseolus vulgaris L. may be predicted from natural hybridization and natural selection of
those forms which are adapted to changing climate conditions within the borders of their areals, and as a
consequence, crop’s spreading out of those areals to strange territories. Transformation of wild species
became especially extensive with human participation, when most appropriate forms from points of feeding,
life and cropping conditions had been set out to be sought for [1].

In the course of evolution bushy, large-leafy, early-ripening forms with determinant type of growth, large
and average flowers, with non-dehiscent and lacking pergament layer pods [2].
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Comparing to other legumes, common bean occurred to be more capricious to the soil preferring fertilized
sand soils or light clay-containing soils. Cold clay soils moisture by the underground waters are considered
to be inappropriate for common bean. Soil swamping caused by high acidification may decrease crop
harvests, too [3]. Due to acidic soils the development of nitrogen-fixing (tuber) bacteria is detained, and the
effect of the nitragine is weakened [4]. Neutralization or lime formation (calcification) of acidic soils lead to
increasing yields of common bean.

Under mountain and steppe (plain) conditions of Almaty Region morphogenetic traits for 37 collection
cultivars of common bean from different soil and climate zones (Kazakhstan, Chinese, Polish, Russian, Turk,
and Czech collections) have been assessed.

Materials and methods

This study has been fulfilled under 2011-2012 field crop rotation in mountain and steppe (plain) zones of
Almaty Region. 37 specimens of common bean and its relations have been sown for: i, generation and
study on domestic cultivars of common bean; ii, setting up the collection to be processed together with the
students; iii, development of field and seed research at new “Zhanga Talap” Agrobiocenter of al-Farabi
Kazakh National University. Research material has been partly registered as the State Certificate on the
subject of author rights No. 612 of 14 May, 2012 titled: “Distribution and exchange of the specimens of
grain legume crops”.

Investigation on the collection items has been performed according to a Vavilov Institute and Awassa
Agricultural Research Center prescriptions [5-6]. Samples have been sown on plots of 2 x 10 square meters.
Double-row sowing with wide inter-row spacing (40-60 cm) has been applied. Seeds have been collected
without mechanic engines. Form “Aktatti” has been used as a standard distributed in Almaty Region. Seed
collection has been sown not less than in two replicas. Observations, measuments and assays have been
conducted in accordance with “Methodical Instructions on The Study of The Collection for Grain Legume
Crops” issued by a Vavilov Institute and relying on the Classifyer’s gradations for the genus Phaseolus L.
[7]. To provide computer planning of the specimens to be planted, the own software programme entitled
“Planting manager” (the State Certificate on the Subject of Authorship Rights Ne 1034 of 1 August, 2012)
has been implied.

Structural analysis of common bean plants has been carried out by a range of main traits such as: stem
height in cm; length and width of upper leaf at 30-th, 45-th and 65-th days of vegetation, cm; number of pods
and number of seeds per plant in pieces; number of seeds per pod; weight of seeds per plant (seed
productivity) in g; 100-seed weight, g, and others. Average leaf elongation or width extention has been
calculated in percentage (%) as average value between the upper leaf length at 30-th day and 45-th day of
vegetation compared with the same parameter for the 65-th day of vegetation.

Statistic treatment of the data obtained has been performed by the technique of variation statistics [8].

Results and Discussion

Seed stocks for the mountain zone have been sown at two sites, and namely: i, the territory of the Institute
of Botany and Phytointroduction of the Science Committee of the Ministry of Education and Science of the
Republic of Kazakhstan; ii, mountain plot in the Almarasan Gorge along the River Bolshaya Almatinka
(800-1200 m above the sea level). Seed stocks for the plain zone have been sown at the territory of
“Zhanga Talap” Agrobiocentre of al-Farabi Kazakh National University and Kazakh Institute of Soil Science
and Crop Research (both nearly 600 m above the sea level).

17 cultivars and lines of common bean, Phaseolus vulgaris L. have been planted in the mountain zone (9
— at the territory of the Institute of Botany and Phytointroduction; 8 - mountain plot in the Almarasan Gorge).
20 cultivars and lines of common bean and its relations (broad bean, Vicia faba L. and Turkish beans,
Phaseolus coccineus L.) have been planted in the steppe zone (“Zhanga Talap” Agrobiocenter). With
reference of the Czech collection of introduceable cultivars, it has been established that at the 30-th day after
the sowing cv. “Zuzka” has displayed the highest germination rate (53,0%). Two other Czech cultivars have
revealed germination degrees of 23,3% (cv. “Katka™) and 16,6% (cv. “Luna”). Cv. “Zuzka” has also been
determined to surpass other cultivars by leaf size (11,2 x 8,0 cm), whereas these parameters for cvs. “Katka”
and “Luna” have made up 6,5 x 4,5 and 9,3 x 6,4 cm, respectively. At the same time it has been noticed too
that cv. “Zuzka” would be characterized by earlier transition to the stage of flower formation.

Morphogenetic studies of stock genetic resources for breeding and phenological observations over the
process seed germination. Using patterns of Czech and domestic cultivars and lines, it has been indicated that
local lines would take over Czech samples to be introduced by the rate of germination (see Table 1).
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Germination values for cv. “Zuzka” have reliably exceeded similar data for other Czech cultivars under
the study.

It has been shown that common bean leaves under local conditions have possessed egg-like or transitional
to wide egg-like form. Some cultivars and lines have been recorded to have silver-polished stipules and
differences in leaf colour which is known to be a characteristic genetic trait intrinsic for the cultivar. This
trait is dependent on plant age, the extent of soil fertility and fertilizer concentrations which were induced.
As shown in Figure 1, by germination rates processed by computational cluster analysis, local line “Nazym”
is closer to cv. “Zuzka” and other local line “Talgat” but is distantiated from other cultivars and lines. Thus
the line “Nazym” seems to be unique by this morphogenetic feature.

Table 1 — Results of phenological observations: intermediate evaluation of germination rates for Kazakhstan and Czech
specimens of common bean (30-th day after sowing)

Ne Cultivar or line Germination, %
1 Zuzka 53,33+ 0,15%**
2 Katka 23,33+ 0,10%**
3 Luna 16,67+ 0,10

4 Nazym 78,26+ 0,25%%*
5 Talgat 50,00+ 0,20%**
Footnote: *** P<0,001
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1 — Zuzka; 2 — Katka; 3 — Luna; 4 — Nazym; 5 — Talgat
Figure 1- Cluster analysis by evaluation of germination rates for Kazakhstan and Czech specimens of common bean
(30-th day after sowing) (see Table 1)

Propagation of common bean collection in Kazakhstan is in progress. One of the factors for positive
dynamics is agreat polymorphism of stocks under ongoing study and possibility to introducing foreign
samples, and in that particular case Czech collection. In the mountain zone of Almaty Region (mountain plot
in the Almarasan Gorge ) it has been established that three cultivars, cvs. “Zuzka”, “Katka”, and “Luna”
(Figure 2) from four varieties of Czech collection attempted to be introduced in 2012 would indicate traits of
high productivity with the exception of cv. “Jitka” which didn’t sprout at all.

Seed material obtained for cvs. “Zuzka”, “Katka”, and “Luna” would be used for further propagation in
the steppe zone, at the territory of “Zhanga Talap” Agrobiocentre. However, all Czech cultivars have shown
high susceptibility to bean weevil (Acanthoscelides obtectus Sav.) at room temperature. The most early
ripening cultivar has been detected to be cv. “Luna” that had a maturation period of 80 days from the very
onset of ontogenesis. Other cultivars have ripen to reach the stage of technical ripeness 10-12 days later. As
seen from table 2, maximal size of ripen pod on the 92-th day since planting is typical of cv. “Zuzka” (13.3 £
0.1 cm). The same value for cvs. “Katka” and “Luna” has been determined to make up 12.0 £ 0.2 cm and
10.8 £0.1 cm, respectively. Local line “Aktatti” has close pod length in range of 11.0 + 0.1 cm (the data are
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not presented in Table 2), whereas other local lines, “Nazym” and “Talgat” have exhibited in the same period
mature pod length reaching 12.4 + 0.1 and 9.0 £ 0.2 cm, respectively.

Pod length values for cv. “Zuzka” and line “Talgat” have reliably excelled the same parameter of other
cultivars and lines under investigation.

In the steppe zone (“Zhanga Talap” Agrobiocenter) patterns of American, Polish and Russian common
bean have been successfully propagated. It has been demonstrated that cvs. “Bijchanka”, “Camelia”, “Red
Goya” and “Ufimskaya” introduced would be most adapted to the steppe zone.

Using local “Aktatti” line the effect of new domestic bioorganomineral fertilizer has been shown on
morphogenetic traits of common bean plants.

A gy

a—cv. “Zuzka”; b — cv. “Katka”; ¢ — cv. “Luna”
Figure 2 — Czech cultivars at the stage of technical ripeness

Table 2 — Outputs of structural analysis of Kazakhstan and Czech cultivars and lines of common bean

No Cultivar or line Nurrtll‘tl)zra(;fos;i ii;g;igg()i ©2- Pod length (92-th day of vegetation)
1 Zuzka 6+ 1 13,3 £0,1%**
2 Katka E3% 12,0 £ 0,2%**
3 Luna 13 £ [ *%* 10,8 £ 0,1***
4 Nazym 4 +1 12,4 £0,1%**
5 Talgat 4+1 9,0+0,2
Footnote: * P<0,05; *** P<0,001

Based on the survey over morphogenetic traits of available seed stocks, the catalogue of main parental
cultivars for common bean has been designed. It has included nearly 40 parental specimens of common bean
and its relations of diverse geographic origin. These cultivars and lines are supposed to be to be completed
this year by 6 French cultivars of bush and liana common beans (“Argus”, “Coco nain blanc precoce”,
“Triomphe de Farcy”, “Merveille de Venise”, “Mistica”, and “Phenomene” manufactured by Truffaut and
Vilmorin companies). Investigation on growing domestic collection of cultivars and lines is also in progress
to be studied by biochemical, cytogenetic and other properties as used for breeding purposes.
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