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YIELDING AND PLANT STRUCTURE OF MAIZE INTERCROPPED WITH SORGHUM
Summary

The studies were conducted in 2010-2012, at théecélgural Experimental Station in Swadzim (5228N, 16°4458"E),
belonging to the PozmaJniversity of Life Sciences, Poland. The respagas®rghum intercropping of two maize varieties:
Absolut (medium-early FAO 250) and medium-lateagittFAO 270) was evaluated, with reference to mawing as a

control. Sorghum was represented by the mediumvatiety GK Aron and late Sucrosorgo 506. Intergimg with the

sorghum resulted in a slight decrease in maizelyi@é compared to pure sowing. The larger diffeesn@ere observed in
mix-cropping with the sorghum cultivar Sucrosordib5whose neighborhood reduced yields of fresh enlayz9,2%, dry
matter yields by 6%, and the share of cobs by 3%pewed to pure sowing. While intercropping with ésvand less

yielded cultivar GK Aron, the structure of plantsdamaize yields were similar to that obtained imgosowing. Due to late
harvest near 20 October, the dry matter contemhaize yield varied from 30 to 42%, indicating thesgibility of obtaining

the recommended 30-35% d.m. in the mixed yieldagferand sorghum. The cultivars studied: Absolud ¥itras were

characterized by high biomass production - yieldaimput 600 dt of green mass and 210-240 dt of diftenper hectare
and a share of corn cobs of 52-55%. Maize variéffginces in response to the intercropping withgham were small
and variable in years. On average, Vitras provethécslightly better cultivar in this respect.

Key words maize, sorghum, intercropping, pure sowing, valts

PLONOWANIE | STRUKTURA RO SLIN KUKURYDZY
UPRAWIANEJ WSPOLRZ EDNIEZ SORGIEM

Streszczenie

Badania przeprowadzono w latach 2010-2012 w Swadz{E2°2620"N, 16°4458"E), stacji naléqgcej do Uniwersytetu
Przyrodniczego w Poznaniu. Oceniano reakdivoch odmian kukurydzyrédniowczesna Absolut FAO 258rédniop&na
Vitras FAO 270) na upragvwspoétrzdng z sorgiem, w odniesieniu do siewu czystego jakekabkontrolnego. Sorgo re-
prezentowane bylo przez odmiainedniop&ng GK Aron i pé&ng Sucrosorgo 506. Wspoédna uprawa z sorgiem skutko-
wata niewielkim zmniejszeniem plonowania kukurydzppréwnaniu do uprawy w siewie czystymeRalie rénice wyst-
pity w przypadku sorga odmiany Sucrosorgo 506,djtérsiedztwo zmniejszyto plodwiezej masy kukurydzy o 9,2%, plo-
ny suchej masy o 6%, zadziat kolb 0 3%, w poréwnaniu do uprawy w sieedgstym. Przy uprawie wspgidnej z mniej
plenrg i nizszz odmiary GK Aron, struktura rélin i plony kukurydzy byly zhitne do uzyskiwanych w siewie czystym.
W warunkach pfhego zbioru (ok. 20 gdziernika)., zawart@@ suchej masy w plonie kukurydzy wahatac 30 do 42%,
co wskazuje na nitiwosé uzyskania zalecanych 30-35% s.mgezhym plonie kukurydzy i sorgo. Badane odmianyoAbs
lut i Vitras charakteryzowaly siwysolg produkci biomasy - plonowaty na poziomie okoto 600 dt niejonasy i 210-240
dt suchej masy z hektara, oraz udzialem kokgu2-55% s.m. plonu. Riice odmianowe kukurydzy w reakcji na wspot-
rzedng uprawe z sorgo byty niewielkie i zmienne w latach. \&tuj srednim nieco lepszpod tym wzgidem okazata si

Vitras.

Stowa kluczowekukurydza, sorgo, uprawa wspatdna, siew czysty, odmiany

1. Introduction

Maize silage in modern livestock breeding is tlasi®
of feeding the ruminants. However, the high praporif
light soils in Poland and the ever-present summeught
make the yielding of maize silage variable and ¢hep
does not always provide adequate supply of feed 121
13, 16, 20, 24]. Thus, alternative crops are baiogght,
which, in poorer soils and under conditions of wateort-
age, will provide the right yield. The related sipsds sor-

In drought periods it is more efficient than otgesisses to get
water from deeper layers of soil [1, 2, 10, 15, 17k consid-
ered that the theoretical potential of sorghumdyisl higher
than that of maize, but the experience in Eurogdedtes that
under conditions of sufficient humidity maize hastér fodder
value and higher yield [2, 4, 15, 18, 21].

Green sorghum is a good silage because of thechigknt
of simple sugars but too low the dry matter contsmises
considerable losses during the sowing. The sorgtamtains
twice as much of raw fiber and 1/3 less of nitrofjee com-

ghum (Sorghum bicolor (L.) Moench), which under ourpounds than maize silage. The low dry matter comated low

conditions is a typical silage plant. It is a oreafy species
with C4 photosynthesis, high biomass productionacip
and a high variability in yield and yield quality{, 14, 17].
Sorghum has a strong root system and, thanks tovitsr
transpiration rate, is more resistant to droughhtmaize.
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nutrient concentrations are related to the lackanlfy sorghum
cultivars and, consequently, low seed yield [1,24], While
increasing the importance of sorghum in Europe,emard
more early varieties with higher content of d.ne available
to the farmers. They have a greater share of gareparts in
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the plant, but they still cannot replace maizehasnbain feed
for cows [12, 14, 16, 18, 20, 25].

In order to use sorghum and maize efficientlyjrder-
cropping crop of maize and sorghum can be use#,He2
rows, 4 + 2 rows or 2 + 4 rows. It allows the uséigh
energy maize and the high biomass potential ofrsorg
manifested in poorer agrotechnical conditions. uhnol-
ogy is often referred as "mix cropping" [2, 3, The advan-
tages of such technology include: (1) improvemdrgual-
ity parameters (s.m. content, sugar, starch) bscsal the
sowing proportion and the corresponding varietynafize;
(2) higher yields and more efficient use of wated autri-
ents on light soils and in lean years; (3) easiwili@g -
sorghum plants contain more sugar and stay longeang
and simultaneous collection of both substrates sgmi-
form silage; (4) better health of the field - sangh plants
are not infested by Ustillago zeae and damagedhdydrn
borer [2, 4, 21].

By maize intercropping with sorghum the interagctio
with the plants must be taken into consideratiolthadugh
both species have similar plant habit, there isalgwther
height of the plant, other developmental rhythmwad as
the shelf-life. Interspecific competition for waterutrients
and space for development of above-ground paristén-
cropping may result in lower yields of the less petitive

2 rows unoccupied (for sorghum). The sorghum waenso
approximately 3 weeks later, in the second decédéay.
The size of plots for harvesting was 12,25 m2 (#sra 0,7

X 8,750 m). Maize and sorghum were seeded with fpneu
matic seed drill, with a density of 90.000 maizaigs and
20.400 sorghum grains per hectare. Maize and sorghu
were harvested in the third decade of October taiota
high dry matter content in yield. In this periocetmaize
was in late-wax maturity to full. Maize biomasslgie and
the share of cobs were determined over the entéa af
the plot and the yield structure of the rest of phents, ie.
stem and leaf fraction was assessed on a sampl of
plants in 1 row. During harvesting, samples for drgtter
content were taken in the above parts of the plarite
maize yields were evaluated in fresh and dry maftee
synthesis of 3-year results by variance analysis per-
formed and LSD was calculated by Tukey's testgaiifstance
level p<0.05. For a better assessment of weather conditiens
hydrothermal coefficient was calculated accordmthe Seli-
aninov method [according to 5] by the formula:

sum of rainfall - 10

average temperature - number of days

It assumes that K = 1-2 values show sufficient lolityn

component and a change in the proportion of thatpla and below 0,5 - drought. 1 is the border digit.

compared to pure cultivating. Under conditions oiog
humidity, maize can shade sorghum, but in the aHse
drought, it is expected to reduce the share okdlasnd
premature maturation of maize [4, 23]. Liszka-Pod&q8]
stated in the growing of bean, intercropping withlize,
less number of pods produced. A similar phenomeson
observed when cultivating cereal or cereal-graixtunes.
The development of plants and, consequently, catipet
between species is also influenced by agrotechféacabrs
such as mineral fertilization, density and proportof sow-
ing or variety selection [4, 5, 7, 8, 10, 20, 22].

The purpose of the study was to evaluate the rsspof
two maize cultivars to intercropping with sorghuim, a
two-row system of two species. In the research thgsis
it was assumed that maize intercropping with somglolif-
fered in plant structure and yield from the surfaoé from
pure maize and that the selection of maize andhsongva-
rieties influenced the size of these changes.

2. Material and methods

The studies were conducted in 2010-2012, at the- Ag
cultural Experimental Station in Swadzim (52ZBN,
16°4458"E), belonging to the PozadJniversity of Life
Sciences, Poland. The experiments were set uplivypky
method, where the first order factor included maiaaing:

a - in pure sowing, b - in intercropping with mediwsor-
ghum variety: GK Aron (GabonaKutato) and c - in gayv
with late variety: Sucrosorgo 506 (Syngenta Seeds)a
factor Il of the order, two varieties of maize wesested:
Absolut (Limagrain, FAO 250) and Vitras (HR Smolice
FFAO 270). Both cultivars of maize are charactetibg a
high biomass production potential and a good sbéthe
cobs.

The experiment was carried out in four replicagiom
slightly acidic (pHKCL 5,5-6,0) fallow soil, clasd/a to
IVb, with mean phosphorus and potassium contenizéla
was sown in the last days of April on % of the pleaving
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3. Results and discussion

The weather conditions during the years of thestes
were quite favorable, both for maize and sorghuich the
temperatures of the vegetation period exceedednthie
tiannual average. 2010 was relatively the coldear ywith
cool spring and autumn and very hot summer. Theagee
temperature of May-October 2010 was 15,4 ° C (T&ble
In the years 2011 and 2012, the temperatures were m
even and relatively high, resulting in the tempaered of
the vegetation season exceeding 1,7 and 1,3 degeeds
grade average for the years 1951-2009. Maize amd so
ghum, in spite of economical water management, tresd
a lot of water, especially under high temperatuneditions,
to demonstrate full yield potential [10, 18]. Iretlgears of
the tests the sum of precipitation was however higth ex-
ceeded the multiannual sum (by 95 mm in 2011; by 13
mm in 2012 and as much as 236 mm in extremely wet
2010. Despite such high rainfall, its distributioras not
evenly distributed and in some periods there wkch of
moisture. It indicates the hydrothermal values Wweld"
(Figure 1). In 2010, the shortcomings emerged imeJin
2011 in May and August, September and October while
2012 in September. The highest yields of maize vierad
in 2012, when the beginning of summer was wet aapbm
water shortages occurred only in September. In 20&1
sorghum yields were the highest. but in the casmaize
were also high. The year indicates that the sorghas
developing well even when the precipitation was very
high during the intensive growth period (VIII-IXFigure 1,
Table 1 and 4). It confirms the thesis of good remee of
both species, especially sorghum for periodic watert-
ages [2, 4, 10, 13].

Population of maize plants was close to the pldnne
number of 9 piecesm? while the average number of sor-
ghum plants was about 15 pieces? and was nearly lower
by 30% than the planned stock of 20.4 pieces.
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Table 1. Weather conditions in the years 2010-2012
Swadzim
Tab. 1. Warunki pogodowe w latach 2010-2012 w Swadzimi

1951-
Month 2010 2011 2012 2009
Terms of sorghum and maize sowing and harvesting
Sowing time — 29.04. 29.04. 28.04.
maize - sorghum| 14.V. 19.V. 18.V. )
Harvesttime (Sor 565 | 21x. | 22 .
ghum + maize)
Average air temperatuf€
\Y 12,2 15,5 16,3 13,4
VI 18,4 19,9 17 16,7
Vil 22,6 18,5 20 18,5
Vil 19,2 19,5 19,8 17,9
IX 13,0 15,9 15 13,6
X 7,0 9,8 8,6 8,8
V-X 15,4 16,5 16,1 14,8
Rainfall in mm
V 110,5 22,5 84,4 52,3
VI 43,4 66,5 118,1 57
Vil 97,5 218,7 136,2 72,2
\lll 143,5 50,4 52,7 56,9
IX 69,9 28,5 28,4 43,2
X 91,0 27,7 36,4 38,4
V-X 555,8 4143 419,8 320

Source: own work Zrodto: opracowanie wiasne

In order to reduce the losses during the ensilagimg
dry matter content in the plants should be wittia tange
of 30-35% [13, 16, 19]. The assumption is that maszto
compensate for too low content of dry matter ingham
which is too low and is one of the limiting factakits en-
silaging [3, 7, 17, 19]. In own trials, as a resultder the
conditions of the late harvest (beginning of thiedtllecade
of October) in years 2010 and 2012 the dry matbertent
the maize crop was above the recommended rangerdynd
in 2011 was about 30% (Table 2). For comparisoyn huft-

2012 and over 30% in 2011 [15]. In intercroppingsi
species were complementary, giving the possibibty
achieving average dry matter content of 30-35%.

It is worth emphasizing that the stems contaistleiay
matter, and cobs and leaves contain the most digh H
content of d.m. in leaves is the result of latevbat. In syn-
thetic terms, intercropping with sorghum did ndeef the
content of dry matter in maize however, the tengetaoc
higher content of d.m. in stems at intercroppech vgior-
ghum cultivar Sucrosorgo 506. In view of the simifiaof
both maize varieties tested, differences in drytenaton-
tent in whole plants were not statistically sigeefint (Ta-
ble 3). The earlier Absolut variety contained slighmore
dry matter in the leaves, while less in the stems.

Maize yields were relatively high at around 600oflt
green matter and over 200 dt of dry weight per drect
There were significant differences in the yearscaoler
and damp year 2010 the yields were the lowest: dt 7&
fresh matter and 204 dt of dry matter. The higlyedtls of
fresh maize were recorded in 2011 (799 dt) andymuht-
ter the highest yields (250-H&") were obtained in 2012.
Among the maize varieties tested, Absolut yieldiéghtdy
higher in 2010-11, in 2012 Vitras gave the highiids.
On average, vyields of fresh and dry biomass of atfe-
ties were not different (Tables 4-5). The intergiog of
maize with sorghum resulted in only a slight deseen
fresh and dry weight compared to pure sowing. Hukic-
tion depended on the accompanying maize sorghuin var
ety. Maize intercropping with GK Aron variant digtdif-
fer significantly from yield in pure sowing; in thease of
mix-cropping with Sucrosorgo 506 variant they wkeneer
by 50 dt in fresh weight and by 15 dt on dry maltasis. It
corresponded to a loss of 9,2% in fresh weightland,3%
in d.m. comparing to pure maize sowing (Tables .4-5)
Slightly greater crop yields were observed in thsecof the
Absolut variety, but these differences were notficored
by statistical analysis. Although no interaction swab-
served, it is interesting to note from the pradtjaint of
view that a variant of maize cultivar Vitras wasghktly

ter content in sorghum crop was about 26% in 20i@ a more competitive with sorghum.

BV

Vi

&Vl

E1 VI

B IX
EX

2010

Source: own work Zrodio: opracowanie wiasne

Fig. 1. Month hydrothermal coefficients in the giowseasons 2010-2012
Rys. 1. Miegiczne wspoétczynniki hydrotermiczne w sezonach wegeteh 2010-2012
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Table 2. Dry matter content in maize plants depgmnadn cultivars, sowing mode and years [%]
Tab. 2. Zawart€’ suchej masy w gtinach kukurydzy w zataasci od odmian, sposobu siewu i lat [%6]

Sowing mode: 2010 2011 2012 2010-12
Pure sowing of maize 42,0 29,3 41,7 37,7
Mix-cropping with GK Aron sorghum 43,6 29,0 42,5 ,39
Whole plant Mix-cropping with Sucrosorgo 506 44,4 29,4 43,1 239,
Average: 43,4 29,2 42,6
LSD 0,05 d.i. d.i. d.i. d.i.
Pure sowing of maize 59,6 49,5 60,6 56,4
Mix-cropping with GK Aron sorghum 59,0 50,4 62,1 B7
Cobs Mix-cropping with Sucrosorgo 506 57,5 48,1 63,6 456,
Average: 58,7 49,3 62,1 -
LSD 0,05 d.i. d.i. d.i. d.i.
Pure sowing of maize 32,0 21,8 28,5 27,4
Mix-cropping with GK Aron sorghum 32,1 20,9 26,6 @6
Stalks + Leves | Mix-cropping with Sucrosorgo 506 33,5 22,3 29,7 528,
Average: 32,5 21,6 28,3 -
LSD 0,05 d.i. d.i. d.i. 1,81
Pure sowing of maize 25,8 19,9 26,2 27,4
Mix-cropping with GK Aron sorghum 26,6 19,3 25,4 @6
Stalks Mix-cropping with Sucrosorgo 506 27,3 20,9 28,7 528,
Average: 26,6 20,1 28,3 -
LSD 0,05 d.i. 1,24 1,74 1,56
Pure sowing of maize 48,0 25,0 37,0 36,7
Mix-cropping with GK Aron sorghum 60,3 23,1 34,9 89
Leaves Mix-cropping with Sucrosorgo 506 57,0 243 35,1 838,
Average: 53,1 24,1 39,7 -
LSD 0,05 9,02 d.i. 1,74 d.i.

Table 3. Dry matter content in maize plants depsdin
cultivars and years [%]

Tab. 3. Zawarté¢ suchej masy w gtinach kukurydzy
w zalenaosci od odmian i lat

Source: own work Zrodio: opracowanie wiasne

in yield of fresh and dry matter, while SucrosoE§®, with
higher plants and high biomass production, did loeter
yields and was a stronger competitor for maizendty be
explained by the fact that the yields of maizericrtepped
with this variety were smaller than that of purevsw,

Cultivar 2010 2011| 2012 2%0' what was not observed in maize sown with the GKnAro
Whole | ADSOIUt 428 | 291| 4202 380 (Tables4-5).
Vitras 44,0 294 43,1 38,8
plant =S5 0085 di. di di di. Table 4. Fresh matter yields of maize plants dejpendn
Absolut 59,5 51,4 59,8 56,9 sowing mode and cultivars dt?h(92010-2012)
Cobs Vitras 58,0 47,3 64,4 56,5 Tab. 4. Plonyswiezej masy r@lin kukurydzy w zabmasci
LSD 0,05 1,30 1,11 2,87 d.i. od sposobu siewu i odmian w df’h(@010-2012)
Stalks+ Apsolut 3L.2 20,9 28,8 26,9 . B: Maize cultivars
Leaves Vitras 33,9 22,4 27,9 28,1 A: Sowing mode: Absolut Vitras Mean:
LSD 0,05 2,19 d.i. d.i. 1,02 Pure sowing of
Absolut 24,8 19,1 26,7 23,6 maize 646,9 619,1 633,0 §
Stalks | Vitras 28,4 21,0 26,7 25,4 Mix-cropping
LSD 0,05 2,32 1,39 d.i. 0,86 : |
Absolut 54.9 235 36.6 38.3 . | \évrl]tlr}rﬁron sor- 630,1 629,2 629,6 3
Leaves | Vitras 55,3 247 34,7 38,2 Yield in o0 .
LSD 0,05 dii | di | di| di dehat | MCCTOPPING
d with Sucrosorgo 580,6 585,2 | 582,91
Source: own work Zrodto: opracowanie wiasne 506
Average: 619,2 611,2 -
_Comparing _yields of maiz_e with sorghum yields (de- LSD 0,05 A= 13,0_1; B=d.i.
scribed in earlier work [15], it should be notedittfiresh . . A'B =d.i.
matter yields obtained from both species were aimibut Mix-cropping
in dry matter were significantly higher in maize2{2vs. Wr']th Aron sor- 96,7 1010 | 989a
188 dtlha’). Among the sorghum varieties, lower yield is Pure E/Ii)L:-Tropping
given by GK Aron_ af‘d higher- by Sucrosqrgo 506 (163 sowing | with Sucrosorgo 88,8 92,8 90,8 b
213 dt of d.m.) Similar results were obtained ihestex- | - 100" | 506
periments where the Sucrosorgo 506 variety wasndist Average: 92.8 96,9 -
guished by high yields, while other varieties yedower A=582.B=d..
than 160 dt ha-1 s.m. [5, 6, 10, 23]. LSD 0,05 A*B = d.i.

The negative effect of mix-cropping was found e t
case of GK Aron, which reacted with significant deses

Tadeusz MICHALSKI, Ireneusz KOWALIK, Piotr SZULC, Hubert WALIGORA, Rafat SOBIESZCZANSKI 21

Source: own work Zrédlo: opracowanie wlasne

,Journal of Research and Applications in Agricultural Engineering” 2017, Vol. 62(4)



Table 5. Dry matter yields of maize plants depegdm
sowing mode and cultivars in dt-h&2010-2012)

Tab. 5. Plony suchej masysto kukurydzy w zalmasci od
sposobu siewu i odmian w dt-hg2010-2012)

) B: Maize cultivars
A: Sowing mode: Absolut Viras Mean:
Pure sowingof | 5385 | 2278 23294
maize
Mix-cropping
with Aron sor- 230,1 236,8 2334 a
Yield in |[90UM__
dthat M_lx-cropplng
with Sucrosorgo 211,4 224,4 217,94
506
Average: 226,7 228,2 -
A=12,52; B =d.i.
LSD 0,05 AB = di.
Mix-cropping
with Aron sor- 96,7 103,3 100,04
ghum
Pure Mix-cropping
sowing | with Sucrosorgo 88,1 97,4 94,0b
=100 506
Average: 93,8b 100,7 & -
A=28,68;B=5,82
LSD 0,05 AB =di

Source: own work Zrodlo: opracowanie wiasne

Limiting crop yields in intercropping is associatetith in-
creased competition for light, nutrients and wated is de-
pendent upon plant growth and height and shadiagye.de-
clines in yields in intercropping 1: 1 and 1: 2 &vebserved by
Machul and Ksizak [9], whereas in Koziowski et al. [4] the
yields in intercropping did not differ from the \ghed average
yield of both species in pure sowing.

Under conditions of mix-cropping, the final yieklde-
termined by the share of the two components, iszenand
sorghum. On average, in three years' time, maigkl yn
fresh weight was 48.3%, but in dry matter in thyears it
was 52,7; 54., and 61,1%. This means that maizdede
higher than sorghum and it decided of final effici. It

mass was on average 39%, but already 53% in d.imdik
cates that sorghum can be competitive for maizeonlgtin
steep conditions, but also in conditions of highgAst pre-
cipitation. In the working hypothesis, it was assahthat
the accompanying maize variety of sorghum coulcehav
impact on its development and yield. As is evidEom
Figure 2 each year there were significant diffeesnin
maize yields depending on the accompanying sorgiasm
riety. Maize share in yield of d.m. from the sowiofjthe
intercropping in the case of the crop with GK Anaariety
was on average at 61,7% and only 50,3% in the spwin
Sucrosorgo 506. These differences were provedsstati
cally. They were also very repetitive in years. Thest
predominance of maize appeared in 2012: in the witip
GK Aron it accounted for 67,0% of dry matter yieldd by
Sucrosorgo 506-55,2% of yield.

In addition to crop yield, qualitative factors t¢obute
to the final value of the crop. In maize cultivatjghe struc-
ture of plants is decisive, and above all the yielccobs
and their share in total yield [7, 12, 13, 19]. Bgize inter-
cropping with GK Aron sorghum there was found ttieet
yields of cobs as well as their share in yield waneilar to
the results obtained in pure sowing (Table 6)him¢ase of
the Sucrosorgo 506 crop, the yields of the cobwelkas
their share in the dry matter decreased considerdbl
shows that the selection of lower and higher somgkarie-
ties is a good indication of the mixed crop yield.

By analyzing the percentage of individual shoatshie
collected biomass, it was found that a flask wasptimary
component of corn plants, accounting for about 2f%he
wet crop but more than 50% of the dry matter weigtat-
ble 7, Figure 3). These results indicate a sigaificdiffer-
ence in relation to sorghum, where the leading rorga
shoot mass is stalk [3, 5, 15, 20, 22]. Sowingrtitaze al-
ternately in two rows of Sucrosorgo 506 was resduitea
decrease in the share of flasks and an increaeishare
of stems in the crop. Intercropping reduced thepprtion
of leaves in the fresh mass, also causing a tegdenm-
crease their share in d.m. (Tab. 7). Even morerlgle&
was noticeable in the percentage of leaves ankissitalthe

was found in 2012 (Figure 2), whereas in the wed andry mass of the crop. Kruczek et al. [5] indicatettleaves’

cooler year of 2010 the share of maize in the yafléfesh

80

share diversification is due to different condison

70 | I Maize+G K Aron

60 ]
50
40
30
20

10

0

2012

Fresh matter yield

Maize+Sucrosorgo 506

2010 2012

Dry matter yield

Source: own work Zrédlo: opracowanie wlasne

Fig. 2. Maize yields percentage in total yieldsnix-cropping with two sorghum cultivars
Rys. 2. Udziat plonu kukurydzy w plonie catkowitymprawie wspétadnej z dwoma odmianami sorgo
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Fig. 3. Maize plant structure depending on yea sowing mode 2010-2012 (A - pusewing B — with GK Aron; C —

with Sucrosorgo 506)

Rys. 3. Struktura sin kukurydzy w zalmasci od lat i sposobu zasiewu 2010-2012 (A — sievetgz\B — z GK Aron;

C — z Sucrosorgo 506)

Table 6. Cobs yields and their percentage in wipddet
yields depending on sowing mode 2010-2012

Tab. 6. Plony kolb i ich udziat w plonie catyclslio w za-
leznasci od sposobu zasiewu 2010-2012

largest share of leaves. Reverse proportions agtimr2012
(Figure 3). The maize grown with GK Aron variety2011

and 2012 was characterized by an even better giamture

than pure sowing, i.e. a lower share of stems eadels, and
a higher share of flasks in dry matter yield.

Source: own work Zrodlo: opracowanie wiasne

The structure of maize plants was significantlffedent
in years. The biggest difference in plant structaréavor of
pure sowing was obtained in 2010. In 2011 with higids
of green mass, the share of cobs was the smalliktthe
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. Rest of
. Yield of
Sowing the Percentage . . .
mode CObi plants | of cobs [%)] Table 7. Maize plant structure depending on sowogle
[dt-ha’] [dt-ha?] and cultivars 2010-2012
Pure sowing Tab. 7. Struktura rdin kukurydzy w zalsasci od sposobu
of maize 224,4 408,6 36,6 zasiewu i odmian 2010-2012
Mix- - -
cropping Sol\t/ylr;ggsmode I Maize Stalk | Leaves| Cob
with GK 2220 405,9 36,8 Jrvars . .
Fresh | Aron sor- PL_Jre sowmg of_malze 45,1 17,2 36/6
matter | ghum Mix-cropping with GK 485 15.0 368
Mix- Fresh Aron sorghum
. matter Mix-cropping with Su-
croppin
Wi”f";ugro_ 200,0 382,9 35,8 Crosorgo 506 46,7 | 150 | 358
sorgo 506 LSD 0,05 2,80 0,87 d.i.
LSD 0,05 15,32 19,51 di. Pure sowing of maize 31,3 15,9 54|8
Pure sowin Mix-cropping with GK 9
of maize 91 1275 106,4 54,8 Dry Aron sorghum 283 | 164 | 546
Mix- matter Mix-cropping with Su- 323| 167 | 516
cropping crosorgo 506 _
with GK 126,9 104,5 54,6 LSD 0,05 188 d.i. 2,57
Dry Aron sor- Fresh Absolut 46,1 17,3 36,4
matter | ghum matter Vitras 47,4 15,4 36,4
Mix- LSD 0,05 d.i. 0,69 d.i.
cropping Absolut 29,1 17,2 54,2
with Sucro- | 1132 | 1048 516 araytter Vitras 322| 155| 530
sorgo 506 LSD 0,05 1,20 1,03 d.i.
LSD 0,05 8,91 d.i. 2,57 Source: own work Zrédlo: opracowanie wiasne

4. Conclusions

1. The tested maize cultivars Absolut and Vitrasevebaracter-
ized by a high biomass production - yielding alé@@ dt of green
mass and 210-240 dt of dry matter per hectareadtagcompa-
nied by a high share of corn cobs, in the ord6Re55% of d.m.
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2. The high and late variety of sorghum Sucros&@® in
mixed sowing conditions, alternating in 2 rows, y@o to
be quite competitive in relation to maize. Coetéfiti of cul-
tivation with the variety resulted in a decreaseniaize
yield by 9,2%, while in the case of dry matter feld was
lower by 6% and 3% of share of the corn cobs, aspesed
to pure cultivating.

3. When cultivating with lower and less yieldedtalr of
sorghum GK Aron, the structure of plants and mgieéds
were similar to these obtained in pure sowing.

4. Due to late harvest near 20 October, the dryanabn-
tent in maize yield was approximately 42% in therge
2010 and 2012 and 30% in 2011. This gave us thertypp
nity to obtain the recommended 30-35% of d.m. ia th
mixed yield of maize and sorghum.

5. Differences of maize cultivars in response t® ititer-
cropping with sorghum were small and variable iarge
On average, cultivar Vitras proved to be slightBtter in
this respect.
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