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ABSTRACT - Productivity of triticale ( Triticosecalg in aspect of intercropping with narrow-leaf
lupine (Lupinus angustifoliug

The experiment was conducted in the years 2009-20a0 experimental facility of Wroctaw Agricultura
University located in Pawtowice (17°02°E, 51°31a4,a height of 122 meters above sea level.). Tl afo
the research was to determine the influence oWdngthe cropping is performed (pure and mixed sgwaifi
narrow-leaf lupine) on the productivity of the Debtriticale variety. The mixed cropping had fouffetent
proportions of triticale and narrow-leaf lupine sow¢ The most important morphological attributes of
triticale and the elements of cropping structureensetermined.

As an outcome of the performed research the faststated, that the sowing proportions affect botioles
plants and seeds attributes changes. Influencarobw-leaf lupine type on the quantity of grainlgién the
mixtures was observed. Majority of biometric atitiiss was showing a statistically significant desery
on the amount of the sowing mixture components.
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INTRODUCTION

According to FAOSTAT data Poland is the world’s head producettimiate. The amount
of the triticale production makes half of the wheat production wisiehdominant cereal in
sowing structure in Poland (FAOSTAT, 2008). In year 208&ording to GUS data,
cereals cultivated for seed purposes made 80% of sowing areds.fAsn pure sowing,
cereals are also sown in cereal and cereal-legume mixtures. The gawmrigation of

cereals in crops acreage which is observed in few last years indPcdaises some
decrease of the share of other species (GUS, 2009). This is wmetyabeneficial

phenomenon from ecological and phytosanitary point of viemaNEis, 1989). Cereal
monoculture leads to excessive extraction of natural resources of thansbipest

accumulation resulting in a decrease of the yietthk€2Yk ET AL. 2007). That is why the
growth of other plant species (especially the legumes) in the sostrogture is so
significant.

The acreage of legumes crops for seeds intended for fodder usa@@9irwads only 92
thousands hectares of which cereal - legume mixture were half of the sawreage

(GUS, 2009).
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cereals cereals canola potatos forage white pulses
mixtures maize beet

Figure 1. Sowing structure in Poland in millions ofhectares,
2009 (GUS)

Plants belonging td-abaceaefamily, because of the symbiosis wiBradyrhizobium
bacteria, are limiting the necessity of the usage of high doses@jenous fertilizers and
as a result of this also washout of alimentary elements intondwater is decreased
(Ksiezak, 2000; RzEGORCzYK OLSZEWSKA, 1997). Cereal-legume mixtures are
increasing the biodiversity @STucH JANOwsKI, 1999) leading to the yield stability
increase (RANCIS, 1989; NDWOROLNIK, 2000). Cropping of leguminous plants for grains
mixed with cereal results with hard feed that is balanced in tera®iof acids content of
proteins (KSIEZAK ET AL., 2009).

The main aim of research was to determine the influence of diversifiectrimpping
density with narrow-leaf lupine on productivity of triticale. Tinduence of narrow-leaf
lupine type on forming morphological attributes of triticale wk® studied.

MATERIAL AND METHOD

The experiment was set up in “split-plot” arrangement in four rémeditin the
experimental station of Wroclaw University of Environmental an@ Stiences. In years
2009-2010 field researches on the influence of diversified densggvaihg mixture with
narrow-leaf lupine on the productivity of spring triticale was dioted. The Dublet
variety of spring triticale was cultivated with two types of narrow-lepine: Graf and
Zeus. The mixtures were intercropped in four sowing proportidms.céntrol objects were
plots with pure sow of spring triticale.

Table 1. Quantity of triticale and narrow-leaf lupine seed
per 1 n¥ in intercropping mixtures

Quantity of sown Quantity of sown
triticale narrow-leaf lupine
(seeds per f) (seeds per f)
400 -
320 20
240 40
160 60
80 80

420



Agrar- és Vidékfejlesztési Szemle 2011. vol. 6. (1) supplement
»TRADITIONS, INNOVATION, SUSTAINABILITY”

Hodmesvasarhely, 8 May 2011 Conference CD issue ISSN 1788-5345

Surface of each plot was 15 square meters, the row width was Ibecaepth of sowing
was 2-4 cm. The experiment was put on light soil, qualified &®Mtation class. Before
the sowing fertilization in doses of 30 kg N, 60 kgOR 120 kg KO per hectare was
applied.

Within the scope of the research on 10 randomly selected platnitscafe from every plot
the following attributes were measured: plants height, spike Herflgtg leaf length,
amount of kernels in one spike, weight of kernels in one spilkss of the productive
stalk, mass of the above-ground part and thousand kernels wigighgrain humidity was
brought to 13%.

RESULTS

Because of weak branching, the Graf type of narrow-leaf lupine isldeefsowing in a
mix with triticale. The Zeus type has a faster growing rate, aresgjreater yield of green
mass (HR Smolice). The different growing rate of both types of édupiight modify the
morphological traits of the spring triticale. Ignaczak and Andrzé@aw4997) observed
that cereal plants sown in mixes gave better yield than thosemowety.

Table 2. Morphologicaly traits of spring triticale plants (mean values per
year, 2009-2010, G — with Graf, Z — with Zeus)

Quantity of Height of | Length of | Length of [ Weight of thel Weight of the
sown seeds | the plant | the spike the flag | above grounq productive

[seeds per fij [cm] [cm] leaf [cm] part [g] stalk [g]

Lupine | Triticale | G Z G Z G Z G Z G Z
80 80 100,510,y 75| 7,8 | 11,3| 12,8| 1,86 | 1,81| 3,72 | 4,22
60 160 | 96,0 99,8 69| 7,0 10,3|10,5| 1,51 |1,57| 3,50 | 3,59
40 240 [92,5]|955( 63| 60| 93| 94| 1,30 | 1,32 2,82 | 3,09
20 320 192,3|19,3| 63| 65| 90| 98| 1,23 |1,39| 258 |3,12
- 400 89,5 52 8,5 0,99 2,24

NIR (a =0,05) 4,5 0,6 1,4 0,25 0,60

Source: own calculation

According to the averages from the years 2009-2010 it was obdbatdtie proportion of
triticale in a mix with lupine had an influence on the traitswahon table 2 All the

analysed morphological traits of spring triticale decreased witmtitease of the amount
of grain and with the decrease of the amount of narrow-leaf lupine.
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Table 3. Traits of spring triticale grain (mean per year, 200¢-
2010, G- with Graf, Z — with Zeus)

Quantity of sowr Amount of Weight of Thousanc
kernels . .
seeds kernels from Grain Weight
(seeds per Ay one spike (szt from one (9)
' spike (g)

Lupine Triticale G Z G Z G Z
80 80 40,6 50,7 1,43 | 1,91 | 3,7¢ | 3,86
60 160 446 | 451 159 | 1,62 | 3,9C | 3,81
40 240 36,7 | 484 | 123 | 1,48 | 3,55 | 3,88
20 320 32,5 | 39,7 1,11 | 1,44 | 3,5¢ | 3,83

- 400 29,35 1,05 3,76
NIR (o =0,05) 7,2 0,33 r.n.

Source: own calculatic

The amount and weight of kernels from one spike are related. Wherrahéy@e lupine
was used in the mix, the best results were achieved when sodngeéds of triticale ar
60 seeds of lupine on a square meter. When the Zeus type lupine wabkeais@gount an
weight of kernels from one spike were the greatest when 80 seedscafdr#nd 80 seel
of lupine were used in the mix. Also Kotecki et al (2003) obsetlieddecreasof the
amount and weight of kernels from one spike with the increasheohumber triticale
seeds added to the mix. Thousand Grain Weight (TGW) is aHedits not dependent ¢
the density of the sow and the type of lupine in the
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Figure 2. Quantity of triticale grain yield (t-ha®) (G —with Graf, Z — with Zeus)
depending on sow densit(triticale/lupine)

Figure 2shows the comparison of triticale crops acquired from mixes with Ghaani@
Zeus (Z) narroweaf lupine types in five sowing proportions. The mix whie Zeus typ:
lupine gave better results in every instance. The besits were achieved with a mix
sowing of 320 seeds of triticale and 20 seeds of any type of r-leaf lupine. Kotecki e
al. (2003) during the cultivation of triticale and lupine gained kesults from pure sowin
triticale.
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CONCLUSIONS

The averages from the years 2009-2010 for all the analysed traits,irgdivel weight of

a thousand seeds, have shown a crucial statistical dependenee amaolint of spring
triticale and narrow-leaf lupine sown on a square meter.

The height of the plant, length of the flag leaf, length ofdpike, weight of the above
ground part, and the productive stalk were bigger when less #iticad added to the mix,
despite the type of the lupine.

The amount and weight of the kernels from one spike are mutuallypdiemetraits. The
largest values where achieved while sowing 80 seeds of triticaleCasdels of lupine
with the Zeus type and 160 seeds of triticale and 60 seeds ¢ wjth the Graf type.

The yield of crops from both mixes was largest when sown withs@2ds of triticale and
20 seeds of lupine and decreased when less triticale was addedzd ¢ thie crop was
dependent on the type of lupine and was larger with the Zeus type.
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