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SAURLAPU LUPINAS SELEKCIJAS PERSPEISTiVAS (Lupinus angustifolius L.)
ZALMASAS AUDZESANAI

Maknickiené Z.

Saurlapu lupu selekcij Lietuvas Zemkojbas instiita Vokes nodia tiek izmatota individala
selekcijas metode kop3 1993, kad tikaategkolekcija no N. Vavilova Viskrievijas Augu
Rapniedbas instiita. Laika period no 1995. — 2005. tika selekcigas divas Saurlapu loqu
&irnes, kas paredias zémasas razoSanai - VB Derliai un VB Ugniai &1 divas lopbabas
&irnes - VB Vilniai un VB Antaniai. §irnes VB Derliai, VB Ugniai un VB Vilniai ielautas ES
Augu irnu katalog 2006.-2007. gad Laika posra 1995. — 2005. ir izveidotas ne tikai
iepriekSmirgtas kirnes, bet arpiecas Saurlapu lopu finijas izgjuSas visas selekcijas procesa
pakapes un tika izertétas saskga ar starptautiskiem standartiem. is pie@m selekcijasihijam
konstagta augsta iztaba pret 8nu slinibam, atrs augSanas temps asaugSanas staalj, augsta
seklu raZa (2.1-2.9 t 19, iss vegetalvas aug3anas periods (82-98 dienagh if \ertigs materils
no gerctikas, selekcijas un agronomijas viethok Linijas var tikt izmantotasalaka lupinu
selekcijas programainbet \ertigakas finijas tiks nodotas ofigiam parbaudes ieatlem.
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Abstract

Buckwheat Fagopyrum esculentuidoench.) breeding work has been done at the Vokedh of
the Lithuanian Institute of Agriculture during 20684 2007. The general idea of buckwheat
breeding was to create high vyielding, big size mgaand short stem buckwheat cultivars.
Buckwheat varieties are bred using hybridizatioassive and individual selection methods. The
selected best buckwheat genotypes were assesdedtenpgrain yield and size, plant stability and
the ability to lie flat and other valuable biometféatures.

The main aim of this research work was to explouekivheat hybrid seedling phenotype
inheritance. The general idea of buckwheat breediag to create high yielding, big size grains
and short stem buckwheat cultivars. Trials werdgpered with 144 hybrid numbers.40.0 — 47.6%
the selected hybrids had big sized grain and shtain inheritance.Buckwheat inheritance
consistent patterns have a great influence in tleeding work for big size and short stem
buckwheat cultivars.
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Introduction

Buckwheat is one of the main cereal plants growtherlight soils in Lithuania. Traditionally they
are used in the food industry as well as in phayn@at the chemical industrylfiporosckas,
2000). The land area for buckwheat covers over @1@0in Lithuania (Batulewiate, 2006). The
economical importance of buckwheat increases eyeay as more and more attention is given to
human health problems. Due to this buckwheat stemnésearch work and the breeding of new
buckwheat varieties has started to increase owdlel wide level (Campbell, 2003).

Improvement programs for buckwheat varieties hatsted now for over a hundred years. But
yield and other quality feature changes were smailbmparison with other crops. Buckwheat is a
cross pollinated plant, but also self pollinatienpiossible. But self pollinated grain is ineffidien
and plant production from such seeds is |@asfukwuii, 1970).

The main aim of the research work at the Voke Bmamicthe Lithuanian Institute of Agriculture
was to explore buckwheat hybrid phenotypes and ttadiiable farming features such as grain size
and plant height inheritance in the breeding predeshigh yielding, big size and resistant to low
flat varieties during the 2001-2004 research years.

Materials and Methods

The experimental plots were established on sandgnlon carbonaceous fluvial-glacial gravel
eluviated soil (IDp), according to FAO-UNESCO cifisation Haplic Luvisols (LVh). Soll
agrochemical characteristics: pii5.2 — 6.2, humus — 2.11 — 2.18%, mobi}©4108 — 152 mg
kg', mobile KO 150 — 165 mg K Soil for buckwheat trials was ploughed in theuaun,
cultivated twice and harrowed in the spring. Fiediion — NoPsoK4o. Herbicide — agroxone 750,
1,6 | ha' was applied after buckwheat sowing. Test fieldaai@ collection trials — 2 fn for
competitive varieties trials — 12%nn 4 replications. Planting rate — 3 min*haf fertile seeds.
Buckwheat is a short vegetation period plant. Theving period is June, July and August. So
summer meteorology conditions have the most imporeafluence on buckwheat growth and
development. During the research June meteorologdittons were unfavourable for buckwheat
plant growth till the bud stage and flowering st&gcause of high rainfall and low air temperature
2004 was a very bad year for buckwheat and alsausecof drought in 2006. Meteorology
conditions data are presented in 1 Table.

The buckwheat flowering period and grain formatysiologically proceed at the same time —
from the end of June till mid September, but theshiotensive period is July. Buckwheat ripens
about one month from the beginning of the flowerpeyiod, so for yield formation July and
August are very important months. During the resde€2004 and 2005) the July months were dry
(hydrothermic coefficient HTK 0.87 and 0.70), bu®0Z had higher rainfall (HTK 4.22).
Meteorology conditions during August of 2004-2006re unfavourable for buckwheat growth
because of high rainfall and in 2007 due to drought

Buckwheat varieties are bred using hybridizatiorgssive and individual selection methods.
Selected buckwheat hybrid numbers 1000 grain madgpkant height was compared with parent
plants in accordance with the coefficient of phgpetdominatiorhp: hp<-1.0 — negative hyper
domination, -1.0kp<-0.5 — partial domination of lower index, -Ofx0.5 — no or low
domination,hp>1.0 — full heterosisBomorosuu, 2006). The phenotype domination coefficient hp
was calculated in accordance with the formula:

(F, —MP)
(P max- MP)
F, — hybrid features value

MP — parent's features mean value
Pnax— parent parent's with the higher characters aysigature value

According to the phenotype domination coefficiemirfhybrids groups were evaluated:
l. 20 hybrids, bred in 2001.
Il. 20 hybrids, bred in 2002.
Il 53 hybrids, bred in 2003.
V. 51 hybrids, bred in 2004.
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Results and Discussion

The buckwheat breeding program was created witleti@s and hybrids consisting of the valuable
agronomic features. 4 buckwheat varieties were frsethe crosses: Volma, Zaleika, Zniajarka,
VB Vokiai with the hybrids, selected during the easch work. During the research work 144
buckwheat hybrids were selected and tested. Thiewheat selected according to the phenotype
domination coefficient, and valuable farming featufrom parent plants inherited hybrids, are
explored in the second and third groups. Resultsvghat 50% of the hybrids, selected in 2002,
inherited big size grain and 60% — short stem. Degalts are presented at Fig. 1 and Fig. 2. In the
third group 60.4% of the hybrids inherited big sigain features. In the first group, the buckwheat
hybrids selected in 2001 had weaker valuable agnanéeatures: domination was found only in
10% of the plants, so there was no heterosis effémst buckwheat hybrids in the fourth group had
an intermediate size and short stem inheritance.

Buckwheat plants have one of the longest flowepegods and produce a high number of flowers.
But compared with other cereals buckwheat yieldssally lower. So the most important way to
increase buckwheat yield is to select productiwictias.

Buckwheat breeding data results show that 2001lidiyloiid not inherite large seeds. About 80% of
the tested hybrids had small grain and there waseterosis effect (Fig. 1). It was determined that
buckwheat selection for large grain size is ondhef main measures in new variety breeding,
because of polymorphism domination inheritan&@efceesa, ITaymesa, 1988; Anoxuna, 1990).
Grain size which has 1000 grain weight is one efiost important buckwheat variety features.
But it can vary depending on growing conditionst Egample, the trial data of 2000-2001 gave
1000 grain mass — 32.2 g to the variety VB Vokisinfantas, 2002). But during the 2001-2004
period the conditions for plant growing were exteerao 1000 grain weight was lower — 31.0 g
(Romanovskaja, Razukas, 2006). Buckwheat breedinfs tperformed at the Voke branch of
Lithuanian Institute of Agriculture data show tH#&100 grain mass variation was very low. The
varieties variation coefficient was 0.5 — 5.7%, g 1.0 — 6.5% (Romanovskaja, Razukas, 2006).
Buckwheat hybrids plant height inheritance evabdratiata of the first group show that 70% of the
tested hybrids had heterosis (Fig. 2). Selectedithylolid not inherited short stem height. Multiple
populations were produced during the first two gearthe breeding work, in 1999 and 2000. The
mother plants were selected as hybrid numberstantbteign varieties as father plants. First year
hybrids were used as the primary material for e oultivar breeding. The buckwheat hybrids of
2002 — 2004, the parental crossings were eliminatetthe higher hybrid numbers inherited big
size grain and low plant height up to 60% (Fig.nt &ig. 2). In the fourth group the hybrids
received after crossings with the Lithuanian varB Vokiai and the best hybrids of 1999 — 2001
were tested. Evaluating buckwheat hybrids valuédrming features and evaluating the phenotype
domination coefficient it was determined that thrids which had intermediate big size grain
inheritance dominated. An 39.2% of the hybrids sach an inheritance type (Fig. 1). Low height
parental plants were chosen for the crossing coatibims, which have genetic features for
earliness and resistance against the plants NahgHor example, the Lithuanian variety VB Vokiai
is of low height, the average stem height is 87aci even in the wet seasons plants are not high
(Almantas, 2002; Romanovskaja, Razukas, 2006).gféatest number of 2004 buckwheat hybrids
were taller than the parental plants. 39.2% oftdsted hybrids had the heterosis effect (Fig.2).
Low plant height was inherited by more than onedtbf the selected hybrids — 37.3%.

Research results show that choosing low heightetras and hybrids for the new low height
varieties the planed results can not always beirdddabecause of the heterosis effect. But most of
all the new bred varieties had lower than mediuighieless than one meter.
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Figure 1. Hybrids inheritance estimation of 1008igmveight (Traly Voké, 2004 — 2006)
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Figure 2. Hybrids inheritance estimation of plaeight (Traky Voke, 2004 — 2006)

Estimating the last three years research result@nwparental crosses were eliminated in the
buckwheat breeding work, the data show that 47.6%eoinherited big grain size hybrids and low
stem height — 46% of the hybrids. Research of thekwheat hybrids quantitative features
evaluation show that by choosing the right paréants good results can be achieved in big size
grain productive buckwheat varieties breeding.

Conclusions

The buckwheat breeding program performance forstection of big size grain and low height
plant varieties demonstrated that 46.0 — 47.6%efselected hybrids inherited the most valuable
inheritable features. Using the parent crossingedirg method, only 10% of the buckwheat
hybrids inherited big size grain feature and 25%w- plant height. The inheritance of the most
valuable agronomic features was very low.

144 buckwheat hybrids were tested during the seaech years. Very important genetic material
was collected for further buckwheat breeding andeaech work. The buckwheat hybrids
gquantitative features consistent pattern will bgrefat significance for the breeding of new bigsiz
grain and low plants height buckwheat varieties.
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NOZIMIGU AGRONOMISKU PAZ IMJU IEDZIMSANAS 1ZV ERTEJUMS GRIKU
HIBRIDIEM

Romanovskaja D., RaZzukas A.
Laika posm no 2004 idz 2007.gadam Lietuvas Zemkbps institita Voke filiale veikta grku
(Fagopyrum esculentunMoench.) selekcija. Galves grku selekcijas metodes ir: iekSsugu
hibridizacija, masu un individala izlase. Labkajiem atlaftajiem genotipiem tiek artéta graudu
raZza, augu garumszldu lielums un citas agronomiski riozigas paunes.
Galvenais ptjjuma nerkis bija nortét, ka griku hibadiem iedzimst daatlas agronomiski svagas
paZmes. Galvenais selekcijarkis ir izveidot augstragas,isstiebrainas dgu irnes ar rugm
seklam. Iznmeginajuma vertetas 144 hikidas kombiricijas. Rupji graudi ufss stiebrs iedzima 46.0
- 47.6% hibrdu. Saigtai rupju €klu unisa stiebra iedzimSanai hitbos ir nozme grku selekcij,
jo iesgEjams ie@it &kirnes ar iepriekSmgtajam pazmem.

VARIATION OF POTATO MERISTEM CLONES - NEW FACTS FOR SCIENCE AND
PRACTICE
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Abstract

In vitro regenerated plantlets obtained through the viradieation procedure were preserved as
meristem clone vitro. The progeny of each meristem was the basis tontéristem clone. The
agronomic traits of meristem clones were evaluatetield trials. The hte blight resistance of
meristem clones was determined onitheitro level, where the plants were inoculated with a pure
culture ofPhytophthora infestansnd as welbs in the field. More than 600 meristem clones®f 4
varieties were studied over a long period of tifige results showed that meristem clones differed
in their yield, starch content and disease resistalRor example, the yield of 16 meristem clones of
the variety Agrie Dzeltenie varied from 32.4 to%&1.ha™ as an average during the three trial
years. The one meristem clone of the variety Bimtgs superior to the others for a higher
resistance to late blight, for yield and for staodmtent. For the variety Ants there was no clear
correlation between susceptibility to late blightdayield. The most resistant meristem clone
produced a yield of 38,1 t haand the moderately susceptible clone — 51.8't Méle can conclude
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