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Abstract. White lupin cultivation in Russia is important due to its high potential seed and
protein yield. White lupin breeding program have been conducted in Central-Chemozem zone
(500 km south of Moscow). We were successful in breeding early maturing spring cultivars with
reduced branching. These cultivars with different plant architecture were studied to determine their
development pattern.
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Introduction

White lupin cultivation in Russia is important due to its high potential seed and
protein yield. Protein content in seed are 36-40% as in soya been. Besides it does not
require mineral nitrogen application. White lupin is a relatively new crop for the Central-
Chemozem region of Russia. The climate of the region is moderate. The sum of temperature
during vegetation period (>5° C) is 2000-2200° C. Precipitation during vegetative period
(April — September) is 280-300 mm. Period of vegetation to full maturity must not exceed
130 days. The earliest forms of white lupin collection matured in the region only on dry
year. So, the first objective was to breed new forms of Lupinus albus with stable maturity
under the given climate conditions and obtain the productive and Fusarium resistant
cultivars. Then these cultivars with different plant architecture were studied to determine
their development pattern.

Material and Methods

Breeding program of white lupin (Lupinus albus L.) began in 1980. Comparative
study of cultivars obtained under breeding program has been conducted at Experimental
Field of Moscow Agricultural Timiryazev Academy in Tambov region in 2007-2009. Plot
size was 25 m?. Field experiment was carried out in 4 replications. The soil was leached
chernozem (pH 6,2). Early maturing cultivars of white lupin were studied. Among them
were Start, Gamma, Manovitskiy, Delta, Dega and Deter 1 cultivars of our selection. The
cultivars were obtained using induced mutants (Gataulina 1987, 1994). Then crossing
was applied to obtain cultivars with required features. The sowing was performed by
the end of April. The density before harvesting was 35-40 plants/m?. Wet and dry matter
accumulation were determined by sampling 15 plants from every plot at 15 days interval.
Yield components were determined by studying 25 plants from every plot.
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Results and Discussion

Five white lupin cultivars of our selection - Start, Manovitskiy, Gamma, Delta and
Dega—were officially certified and registered in Russia after the State testing. Start was the
first early matured cultivar registered in 1984 followed by cv. Manovitskiy (1993), Gamma
(1998), Delta (2000), Dega (2004). Cv. Deter 1 is in process of testing. Cv. Desnyansky
was bred in Russian Lupin Research Institute (Bryansk).

Types of determination. These cultivars have a different plant architecture. Type 1 is
presented by cv. Deter 1. The plants are without any branches and pods set only on main
stem (table 1). Start and Gamma (type 2) are characterized by a low plant height, small
seeds and reduced branching. The pods are formed only on the main stem and the short
branches of the first level. The pods of the main stem and lateral branches are arranged
almost on the same level. Periods of flowering, pod filling and maturing are shortened due
to limited branching and compact architecture of the plants. As to the characteristics of the
cultivars, Fusarium resistant Gamma matures 4-5 days earlier than Start. Cv. Delta (type 3)
and Manovitskiy (type 4) have branches of the 2-d and 3-d order (Manovitskiy) with pods
on them.

Table 1

Type of Lupinus albus cultivars adapted to Central Chernozem region of Russia. Numbers
are averages for years with normal precipitation at a plant density of 40 plants m?2

Period of vegetation and plant height. As follows from Table 1, branchless cv. Deter
1 (type 1) simultaneously matured 15 and 30 days earlier than Start or Gamma (type 2) and
Manovitskiy (type 4) respectively. Under conditions of Tambov region which is frequently
subject to lack of moisture during growing season, plants were not high. Even plant height
of type 4 was 73 cm in average. As regard to other cultivars, the earlier they matured, the
lower was their plant height. The determinate cv. Deter 1 had the lowest plant height as it
didn’t form lateral branches at all.

The dates of table 1 characterize white lupin cultivars in average when the
weather conditions were about the normal and they were rather favorable for plant
growth and development. Unfortunately, the weather is variable, it differs very much
depending the year.
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Weather conditions during vegetation strongly effect plant growth and vegetation
period (table 2).

Table 2

Effect of weather conditions on plant height and period between emergence and maturity
of Lupinus albus cultivars (2009 — humid with high temperature, 2008 — near normal,
2007 — drought during vegetative growth, high temperature)

In 2008 the weather was near the normal and favorable for vegetative growth and
pod setting. In 2009 precipitation on June and July was 1.5 times more than normal. It was
favorable for plant growth and pod set. On this condition the plant height was the highest.
In this year the temperature was higher than usual, so vegetation period was reduced
comparing 2008. In 2007 there was a drought during vegetative period, the temperature
level was 4-5° higher than normal. In this condition the plant height was very low and
vegetation period was the shortest. Min and max plant height of cultivars differed 3 times
and vegetation period 15-26 days. Differences between types were minimal in drought
conditions.

Wet and dry matter accumulation. In 2007 all types of cultivars showed almost
the same wet and dry matter accumulation (table 3). The more lateral branches are the
higher these characters when water supply is enough (2008, 2009). Wet and dry matter
accumulations are 15-20% less for the branchless Deter 1, than for Gamma, when the plant
density is equal. They are 10-15% more for Delta and Dega (Type 3), than for Gamma
(Type 2).

Table 3
Wet and dry matter accumulation (stage of filling pods)

Type 2 (Gamma) demonstrates good possibilities to form a rather high yield of wet
and dry matter. Cv. Desnyansky (Type 4) was not higher than type 3.

Seed yield. Number of pods and seeds per plant and seed yield depend on genotype
and weather conditions, especially during flowering and pod formation period (table 4, 5).
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Table 4

Table 5
Effect of annual weather conditions on seed yield of Lupinus albus cultivars

In 2007 number of pods and seeds per plant was twice less than for other years.
Almost all of them formed on main stem. Number of pods and seeds on the main stem
of cultivars didn’t differ very much. Lateral branches are responsible for differences in
number pods and seeds per plant between cultivars. Under the given density 700-1000
seeds per m? were formed on the main stems depending on the year. The seed yield of
Gamma and determinate forms originated from the main stem was 2.1-3.5 t/ha depending
on genotype and weather conditions. In dry 2007 the seed yield was 1.5-1.7 times lower
than for other years. Despite the 2007 drought seed yield was better than expected: the
weather was favorable for seed filling this time. Weight of 1000 seeds this year was good.
The other way round in 2009 the possible seed yield in 2009 was less than expected due the
low weight of 1000 seeds.
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Thus, if selection was targeted to obtain the yield from the main stem, the achieved
results can be considered satisfactory for this region. It should be taken into consideration
that stable seed yield and maturity were obtained in this case. Huyghe et al. (1994) showed
that the indeterminate architecture was responsible for the variability of the yield and yield
components of white lupin. So, the control of vegetative growth through the reduction of
the upper branches decreased the vegetation period without the great reduction of seed
yield due to limitation of competition between vegetative and reproductive organs.

Conclusion

Early matured cultivars with strong concentration of pods on the main stem and short
branches of the first level stably matured with seed yield of 3-3.5 t/ha under conditions of
Central-Chemozem region of Russia. Determinate cultivar without lateral branches (topless)
are promising for moderate climate zone to the North of Tambov region if compared with
previously bred Start and Gamma. The weather conditions strongly effect growth and
development of Lupinus albus cultivars, when seed yield may differ twice. Even in drought
conditions the seed yield was not less than 21 ha'l and more than 41 ha! when the weather
was about normal for this region.
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AnHotanus. CelekuuoHHas padoTa IO CO3aHHI0 CKOPOCIENBIX, C OrPaHUYSHHBIM BETBIIC-
HUEM, COPTOB O€JIOro JIIONMHA M HM3Yy4eHHE OCOOEHHOCTEeH WX pa3BUTHSA IPOBOIMINCH Ha HKCIEPH-
MeHTalnbHOU Oa3e yuxosza umenu Kammnmna PI'AY - MCXA (Tam6oBckas 061.). Co3naHHbIE copTa
(Crapt, ManoBuuknii, 'amma, [lenpra, [lera) neTepMHHAHTHOTO THIA C OrpaHUYEHHEM OOpa3oBa-
HUsL OOKOBBIX MOOETrOB pa3HOIO ypOBHA. OJTH COpTa, BKIIOYEHHbIE B ['O0CynapCTBEHHBIH peecTp ce-
JICKIIMOHHBIX JOCTHXKCHHUH, XapaKTEPU3YIOTCS BBICOKOW YpOXKaWHOCTBIO ceMsH 3-4 T/ra mpH copep-
kaHun Oenka 35-40%. Copra pa3nuyaroTcs 1O apXUTEKTOHHKE PACTEHHH M OTHOCATCA K Pa3HbIM
rpynmnaM crenoctd. OOCYKIAroTCsl pe3yNbTaThl U3ydeHHs POCTa, PasBHTHs, (HOPMUPOBAHHS ypOKas
Oromacchl, CEMsIH M 3JIEMEHTOB CTPYKTYPBl YpOXKasi Y Pa3HOTHUITHBIX COPTOB, a TAKXKe BIIUSHHE Me-
TEOPOJIOTMYECKUX YCIOBUH Ha 3TH MPOLECCHI U TIOKA3aTelH.
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