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ABSTRACT

The yields of metabolizable energy for ducks and protein, so as the multiplication effect by different varieties of
maize have been investigated. For the conditions in the Plovdiv region the hybrid PR35P12 had the highest yield
of crude protein - 1368 kg/ha, and metabolizable energy — AME- 171,5 GJ/ha and TME — 181,3 GJ/ha. The highest
multiplication effect (protein yield/crude protein applied by seed material) — showed hybrid PR35P12 - +403.3.
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PE3IOME

W3zcnenBann ca noOuBHTE HAa OOMEHHA CHEPIHs 3a NMATUIM W MPOTEHH, KaKTO W MYNTHIIMKAMOHHUS €(EeKT Nmpu
pasmmyHE XHOpHUIN mapeBuna. 3a ycinoBusaTa Ha [ImosauBcku pernon xubpuaa PR35P12 e uman Hail — BuCOK 100UB
Ha cypoB mporenH — 1368 kg/ha m obmenna eneprus - BOE- 171,5 GJ/ha u UOE — 181,3 GJ/ha. Haii — Bucox
MYJITHIUTAKAIIAOHEH e(heKT (JOOMB Ha MPOTEHH/BIOKEH CypOB MPOTEHH ChC CEMEHaTa) OTHOBO € MOKa3all XHOpH
PR35P12 - +403.3.

KntouoBw aymu: [o6uBM, 0GMEHHa eHeprisi, IPOTEUH, MyNTUMNMKALMOHEH ediekT, LiapeBnla
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PA3LUWPEHO PE3IOME

IlenTa Ha HACTOSIIOTO MPOYYBaHE € Ja CE HalpaBH
CPaBHHTENIHA XapaKTepHCTHKAa Ha N0OMBa Ha OOMEHHa
EHEeprus 3a NTHIM W CypOB TPOTEeHH Ha 4 XuOpuma
[apeBHlla 3a 3bPHO NPH ONTHUMAJHA arpoTeXHHYECKa
crcTeMa Ha OTIICKIAHE 3a €KOJIOTHYHHTE YCIOBHS Ha
[110BAMBCKH PETHOH.

OnuThT € 3aj1aran 1o OJIOKOB METO/T B YUETHPY TOBTOPEHHUSI
C TOJIeMHHa Ha PEKONITHATA mapiesa 25 m? ¢ xubpuaure
Knapuka, PR37D25, PR35P12 u PR35Y540.

OtyereHH ca 1oka3aresuTe J00UB Ha 3bPHO, ChABPKAHUE
Ha CyXO BEIIECTBO, CYypOB IIPOTEHH, 0€3a30THH
exctpakTaH BemecTBa (BEB), cypoBr MazHuHH, cypoBH
BIIAKHUHH, OpyTO eHeprust B % KbM a0COIIOTHO CyXO
BEIIIECTBO B 3bPHOTO; JIOOMB Ha CyXO BEILIECTBO, CYpOB
MIPOTEHH, BHAMMAa W HCTHHCKa OOMEHHa CHEeprus 3a
MYCKYCHH MaTHIIH.

[Tokazarensr ,,MyJATHIUTMKAIUOHCH e(DeKT” € M3UUCIICH
KaTo 4acTHO Ha JOOMTHTE MPOTEHH U OOMEHHA CHEpTrHs
OT peaJHuTe TOOMBH Ha 3bPHO U BIOKEHUTE TAKHBA ChC
CEeMEeHaTa 3a MOCEB.

ChbIbpKaHHATA Ha CyXO BEIIECTBO M CYpPOB INPOTEHH
ca yCTaHOBeHHM 110 Beenne — merox, Ha OpyTOeHEprHs
— upe3 MukpomnporecopeH kamonumersp KL-11 Mikado.
ChbbpikaHHsTa HA BUIMMA M ICTHHCKAa OOMEHHA CHEePTHs
— ype3 OaaHCOBH onUTH ¢ MyCKyCHHM TaTHIIN.

3a ycnoBusTa Ha [110BIUB ¢ Hal-BHCOKO CHIBPIKAHNE HA
CYpOB TIpOTeHH ce orTinuaBa xubpua PR35P12, a ¢ Haii-
BHCOKO ChABPXKAaHUE Ha MasHMHU - xuOpux PR37D2S5.
Xubpunx Kinapuka cpappika Hali-MHOTO BITaKHUHH.
WznutBanuTe XUOpPHUIM HE TOKa3BaT  pa3iiduus MpH
CpaBHsSBaHETO Ha JOOMBAa Ha 3bpPHO, JOOMB Ha CypOB
MPOTeHH W 100mBa Ha oOMeHHa eHeprus. Haii-Bucoxu
CTOIHOCTH Ha T€3H MOKA3aTeJH ca OTYCTCHH PH XUOPU
PR35P12- crorBetHO: cypoB nporeun 1368 kg/ha BOE-
171,5 GJ/da u UOE — 181,3 GJ/da. Haii-uucku goOuBu
nokassa xubpua Kinapuka.

MakcumaseH MyITHIUIMKalMOHEeH e(DEKT MPH ONMCaHUTE
€KOJIOTHYHHU U arpOTEXHUYECKH YCIIOBHS, IO OTHOILIECHHUE
Ha CypoB IpoTenH mokas3Ba xubpua PR35P12- 403.3,
cneasan ot PR35Y540 u PR37D25.

3a MakcuMajeH JOOWB Ha €HEprus M NPOTEHH 3a
ycnoBusiTa Ha IIOBAMBCKM PETHOH € TIPENOpPBUYAHO
orrexaanero Ha xubpug PR35P12.

INTRODUCTION

Finding solution to the food problem, fodder quality and
economic efficiency related to crop growing require new
approaches to determine the yields in plant production.

Grain yields do not meet the requirements regarding
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quality and safety of neither consumer nor the producer
any more. The study of biological capabilities of given
agrotechnical production system now shall be based on
the maximum extraction of nutrients and not on their
carriers — plants, animals, etc.

So it is very important the testing of various varieties
and hybrids of cereals to be performed not only by the
total yield but also by the yield of nutrients, especially
if they are used for animal feeding. The efficiency of the
animal production system, itself depends on the quantity
of accessible nutrients in a fodder unit and the efficiency
of crop growing depends on the yield of these nutrients
from a unit surface area. Should this problem be solved
globally, the areas used for fodder crops shall be reduced
due to nutrient yield optimization.

Attempts to introduce this approach have been made in
Bulgaria [2,3,6] but such studies on maize grain still do
not exist and according to [8] maize grain is characterized
with favourable chemical composition and very good
nutritive value.

The objective of the present study is to give comparative
characteristics of the yield of exchangeable energy for
poultry and crude protein of 4 grain maize hybrids using
agrotechnical system for growing, which is optimal for
the ecological conditions in the Plovdiv region.

MATERIAL AND METHODS

The experimental work was performed in the Scientific-
Experimental and Introductory Facility of the Department
of Plant Growing at the AU — city of Plovdiv in the period
2005-2007.

The experiment was performed by means of a block
method with four repetitions; experimental field area
- 25 m? with hybrids Clarica, PR37D25, PR35P12 and
PR35Y540.

Ploughing-in of the stubble was performed in August and
deep ploughing at 28 - 30 cm was performed in October;
pre-sowing cultivation with harrowing was performed
twice in March and April.

Fertilization was performed in autumn before deep
ploughing, with 25 kg active substance phosphorus (50
kg triple superphosphate), and before sowing with 18 kg
active substance nitrogen (54 kg ammonia nitrate). The
sowing was performed in the second decade of April as
the seeds were pre-processed against diseases and pests
(by Vitavax — 250 ml / 100 kg seeds and by Diafuran 2.5
1/ 100 kg seeds respectively), at crop density of 7140
plants per da.

Herbicide Merlin duo 200 ml/ da was applied after sowing
before sprouting and Equip CK - 120 ml/da was applied in
the 7t — 8% Jeaf stage of maize for weed control. During
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Table 1. Grain yield kg/ha
Tabnuna 1. JJoous Ha 3upHO kg/ha

Varieties/Xubpuau Years of study/ ['ogunu Ha mpoyuBaHe Average/ CpentHo
2005 2006 2007

Clarica 12450 9135 7921 9835

PR37D25 14000 8714 8058 10257

PR35P12 15150 12250 8964 12121

PR35Y540 14887 10481 8632 11333

LSD 54 257 1013 130

Table 2. Chemical composition and energy of grain, mean of the period 2005-2007, % in dry matter.
Tabmuua 2. XuMu4eH ChCTaB U €HEPrusl Ha 3bPHOTO, cpeHo 3a neprojaa 2005-2007 r, % koM ACB.

Indices/Tlokazarenu Varieties /Xubpuau
Clarica PR37D25 PR35Y540 PR35RI12

Dry matter, % 86.90 86.97 86.34 86.06
Cyxo BelecTBo, %
Crude protein, % 10.45 12.14 11.47 13.15
CypoB npoteuH , %
Crude fat, % 6.55 6.84 442 4.25
CypoBu MasHUHH , %
Crude fibre, % 5.25 4.98 5.14 5.11
CypoBu BIaKHUHH ,%
NPE, %/ BEB, % 74.36 72.20 73.58 70.96
Gross energy, MJ/kg 18.56 18.76 18.51 18.67
Bpyro eneprus , MJ/kg
Apparent metabolizable energy for Muscovy ducks 16.11 15.98 15.89 16.44
in DM , MJ/kg/ DM /Bunuma oOMeHHa eHeprus 3a
myckycuu narunu B CB (AME n-o0) MJ/kg CB
True metabolizable energy for Muscovy ducks, 17.04 17.21 17.16 17.38

MJ/kg/ DM/ UctiHcka oOMeHHa eHeprus 3a
myckycHu naruny B CB (TME n-0) MJ/kg CB

crop vegetation double inter-row tillage and double intra-
row tillage were performed.

The indices grain yield, dry matter content, crude protein,
nitrogen free extract, crude fats, crude fibres, gross energy
in % to absolute dry matter in grain, dry matter yield,
crude protein, apparent and true metabolizable energy for
Muscovy ducks were determined.

The index “multiplication effect” was calculated as a
quotient of the obtained protein and metabolizable energy
from the actual yield of grain and the ones deposited with
the seeds for sowing.

The content of dry matter and crude protein was
determined according to Weende — method [1], the gross
energy value — by the microprocessor calorimeter KL-11
Mikado. The content of apparent and true metabolizable
energy was determined by means of balance experiments
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with Muscovy ducks according to the method of [7],
modified for ducks by [5]. The correction of metabolizable
energy towards zero nitrogen balance was recalculated
according to the formulas of [4]:

AME= (EI-EO)/FI

AMEn- = AME- 34.4 x ANR/FI

TME= AME + (FEL/FI)

TMEn- = TME - [(34.4x ANR/FI) - (34.4 x FNL/FI)]

where: AME — stands for apparent exchangeable energy;
El — energy absorbed with fodder (J); EO — energy,
released by the fed analogues; FI — quantity of entered
fodder (g); FEL — energy, released with excrements of
fed poultry — J; ANR —apparent nitrogen retention (=
nitrogen absorbed with fodder — nitrogen excretion by
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fed poultry - g); FNL — nitrogen excretion by non-fed
analogues— g; n-, — made equal to zero nitrogen balance

The obtained data were processed mathematically by
means of the Duncan’s test.

The basic climatic factors, determining maize growth,
development and productivity were temperatures and
precipitation, their combination and distribution during
vegetative period.

The analysis of these factors showed that the values of
the average monthly temperatures during the years of
study did not differ significantly from those of the many-
year period and satisfied completely the requirements of
the maize towards heat from the period of sowing to the
period of ripening. Significant differences were observed
in the quantity of precipitation during the individual
agricultural years. The first experimental year (2005) was
the moistest one, followed by 2006 and least precipitation
was reported in the third year of the experiment (2007),
which influenced the growth processes and productive
capabilities of the maize plants.

RESULTS AND DISCUSSION

The data on grain yield of the tested hybrids in the
experimental period are presented in Table 1. The obtained
results showed that the grain yield changed through
the years of study depending on the meteorological
conditions.

The more favourable combination and distribution of
meteorological factors (moisture and temperature) in
2005 were a prerequisite for higher yields, compared to
2006 and 2007.

In this year (2005) the highest grain yield obtained the
hybrid PR35P12 (15150 kg/ha), followed by PR35Y540
(14887 kg/ha), and the lowest yield - Clarica (12450 kg/
ha). In the second year of the experiment (2006)
with the tested hybrids lower grain yields from 19.1 to
37.7 % were reported, compared to the previous year.
The reason for that were the less precipitation quantity
and the lower air humidity in the crucial stages of the
maize plant development.

In the last year of study (2007) the grain yield was the
lowest and varied from 7921 kg/ha with Clarica to 8964
kg/ha with PR35P12.

During the three years of the experiment, as well as at an
average, for the period of study, the highest grain yield
was statistically proven to be obtained from the hybrid
PR35P12 — 12121 kg/ha and the lowest yield - from the
hybrid Clarica (9835 kg/ha).

The results of chemical analysis showed that the content
of crude protein with the tested hybrids varied from 10.45
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2.7

2.7 2.8

2.6

Clarica

3.2
34

3.2
34

3.1

3.2
3.5
2.9

3.1

PR37D25
PR35R12

+299.1

+352.4 +289.0

+505.8 +405.1

+492.1

1368
1115

1418

1669
1427

33
2.9

896

1022

3.0

PR35Y540

CONDITIONS IN THE PLOVDIV REGION

% with Clarica to 13.15 % with PR35P12 (Table 2). The
early hybrid Clarica and the middle-early PR37D25 had
approximately 1.5 times higher content of crude fats
compared to the middle-late (PR35P12 and PR35Y540).
The content of crude fibres varied from 4.98 % with
PR37D25 to 5.25 % with Clarica.

Regarding the index “content of nitrogen free extract” in
the tested hybrids the values reported were from 70.96 to
74.36 % and the gross energy was within the limits from
18.51 to 18.86 MJ.

The metabolizable energy for Muscovy ducks had the
highest values with the hybrid PR35P12 — 16.44 MJ/kg
and 17.38 MJ/kg, for apparent and actual respectively.
The lowest values for apparent metabolizable energy
were reported with the hybrid PR35Y540 — 15.89 MJ/
kg and for true metabolizable energy - with the Clarica
hybrid- 17.04 MJ/kg.

Dry matter yield with the tested hybrids had its highest
values in 2005 and varied from 10819 (with Clarica) to
13038 kg/ha (with PR35P12), while in 2006 it was from
10.1 to 37.7 % lower (Table 3).

The lowest dry matter yield was reported in 2007 from
6883 to 7714 kg/ha.

During the period of study this index had the highest
values with the hybrid PR35P12 — 10431 kg/ha and the
lowest values with the Clarica hybrid - 8547 kg/ha.
During the years of study the yield of apparent
metabolizable energy (AMEo) was from 110,9 to 214,3
GJ and for true metabolizable energy (TMEo) from 117,3
to 226,6 GJ. The lowest average values for AMEo for
the period of study were reported with the hybrid Clarica
-137,7 and 145,6 GJ and the highest values — with the
hybrid PR35P12 -171,5 and 181,3 GJ.

The crude protein yield, obtained from the tested hybrids
during the experimental period varied from 733 to 1669
kg/ha. Averagely for the period of study, the crude protein
yield of the hybrid PR35P12 was 54 %, 26.5 % and 22.7
% higher than the yield of the hybrids Clarica, PR37D25
and PR35Y540.

The results obtained for the crude protein multiplication
effect with the tested hybrids showed that it had the
highest value with the hybrid PR35P12 and the lowest
- with the hybrid Clarica. This fact showed that under
the combination of the described agroecological and
agrotechnical conditions, the most suitable hybrid
in relation to the crude protein yield was the hybrid
PR35P12, followed by PR35Y540 and PR37D25.

CONCLUSIONS
For the conditions in the Plovdiv region the hybrid
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PR35P12 had the highest content of crude protein and
the hybrid PR37D25 had the highest content of fats. The
hybrid Clarica had the highest fibre content.

The tested hybrids did not demonstrate differences in
the comparison of grain yield, crude protein yield and
metabolizable energy. The highest values of these indices
were reported with the hybrid PR35P12 and the lowest
— with the hybrid Clarica.

The maximum multiplication effect under the described
agroecological and agrotechnical conditions in relation
to the crude protein was demonstrated by the hybrid
PR35P12, followed by PR35Y540 and PR37D25.

We recommend the growing of hybrid PR35P12 for
maximum yield of energy and protein under the conditions
in the Plovdiv region.
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