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Abstract: Barley is valuable grain because of its food, technical and forage characteristics. Barley grain is used
for groats production, such as fine-ground barley and pearl barley, also barley grain is fine forage and it is
wildly used in brewing, because of high content of starches (63-65%), low content of protein (9-12%) and mealy
endosperm. According to the data of Ministry of Agriculture, sowing area for spring barley was 58000 ha in
2013 and average yield was 15.3dt/ha. At the same time, purchasing price for food grain increases every year,
which allows the producers of the grain get more money for the grain, especially for malting barley. The aim of
our research is the influence of ways of red clover processing on yield of malting barley in Srednee Preduralie.
In this article we discuss the using of flat plowing with swivel plow instead of cultural one, especially when
malting barley is grown among red clover. In spite of many negative opinions, we prove high crop yield of
malting barley (4.8 t/ha) in Srednee Preduralie. Yield and quality data of malting barley, energy and economic
estimation of technology of growing are given in the article. When red clover is grown, the using of flat plowing
at 20-22cm with VN Plus LM 950 Vogel and Noot  plow as the main method of plowing together with loosening
without inversion at 10-12cm with KPE-3.8A cultivator lets get the yield of malting barley 4.8 t/ha with grain unit
529.7 g/l and fineness 77,2%. Besides, the barley contains 11.2% of protein and 67.8% of starch. The applying
of this method lets use the barley for production of dark brands of beer. In spite of high direct expenses of the
production (2197 rub/ha) when flat plowing at 20-22cm and loosening without inversion at 10-12cm are used,
low prime cost of the grain and profitability are relatively 385.3 rub/dt and124% because of high yield. 
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INTRODUCTION using flat plowing instead of cultural one increases

69.9% of soils in Srednee Preduralie are sod-podzol plowing is better because of absence of open furrows and
[2]. These soils are characterized with low fertility because crown ridges. It’s a fact that crown ridges and open
of low humus content, excessive acidity and structureless furrows reduce the yield of spring crops at 7-10% at the
[6]. distance of 15 metres [10]. 

One of the way of saving and increasing of soil Growing of barley with high brewing qualities of
fertility is growing of perennial leguminuous grasses (red grain and malt was explored under the direction of
clover, lucerne and galega herb) separately or together. Makarov V.I. in Kirovskaia oblast [3]. Two years after
[1;12]. Perennial leguminuous grasses are appreciated for growing red clover, there was the increase of malting
nitrogen in their stubbly-root residues, which is partly got barley yield at 12.8 dt/ha (57.6%) that is more than the
into the soil [5]. At the same time the structure and agro- checking barley yield 20.6 dt/ha. Technical factors of
physical characteristics of soil get better, weed infestation malting barley increased in contrast with the checking
of crops gets rare, number of vermins and blights samples: fineness was 83% (checking - 76%), mass of 1000
diminish. [10;11]. seeds – 44.7 g (40.0 g), grain unit – 653.2 g/l (640 g/l). The

Agro-physical characteristics of soil, accumulation protein content diminished at 1.2% (checking was 11.1%).
and preservation of moisture in the soil, optimal air, At  the  same  time,  there  are no recommendations at
nourishing and temperature regimes, infestation  of  crops using of layer of perennial leguminuous grasses as the
and, finally, the yield depend on the quality of processing basic layer for growing of brewing barley in the Permskii
of the soil [7; 8; 9]. Lately, there was the opinion, that krai.

productivity, cuts labour and recourses expenses [4]. Flat
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The aim of our research is the improvement of the without inversion at 10-12cm and increasing of protein
methods of processing of red clover layer for the increase content in this barley up to 11.9% let use it for dark beer
of the yield of malting barley in Preduralie area. brands production. 

MATERIALS AND METHODS corresponds to the GOST 5060-86 were revealed in 2013.

The research is realized by means of the field and Noot  plow at 20-22cm depth has to be done together
experiment made on the experimental field of Perm State with pre-seeding processing with loosening without
Agricultural Academy. The scheme of the experiment: inversion with KPE-3.8A cultivator at 10-12cm depth or
factor A is a basic processing (A  is a cultural plowing with KPS-4 cultivator together with harrowing and cultural1

with the plow PLN-3-35 at 20-22cm. That is a check. A  is plowing with PLN-3-35 with pre-seeding loosening2

flat plowing with the plow VN Plus LM 550 “Vogel and without inversion with KPE- 3.8A at 10-12cm depth.
Noot” at 20-22cm). Factor B is a pre-seeding processing According to the results of bi-annual researches (2012,
(B  is a cultivation with KPS-4 with harrowing at 10-12cm. 2013) Plus LM 950 Vogel and Noot  plow and1

That is a check. B  is processing without inversion with a subsurface-cultivator KPE-3.8A have to be used for2

cultivator KPE-3.8A at 10-12cm; B  is a disking with a disk autumn plowing for growing of malting barley among red3

harrow BDT-3 at 10-12cm). The repeating is fourfold, the clover in Preduralie. 
brand of barley is Gonar. The basic processing was made The direct expenses were made for growing malting
according to the scheme of the experiment at optimum for barley of Gonar brand among red clover at one hectare
Preduralie area agrotechnical periods (27 -29  August) a area. The processing of red clover layer with culturalth th

week after disking of red clover layer with a disk harrow. plowing with PLN-3-35 plow at 20-22cm depth and pre-
NPK  in the kind of ammonium nitrate, double super seeding loosening without inversion with KPE-3.8(30)

phosphate and potassium chloride was used as a cultivator at 10-12cm depth cost 2302.8 rub/ha. The least
fertilizer before the pre-seeding cultivation. The pre- direct expenses (2136.1 rub/ha) are for cultural plowing at
seeding processing was made after the early-spring 20-22cm depth together with disking at 10-12cm depth.
harrowing with a BZSS-1 harrow across the basic The only significant difference in cost with the same core
processing according all the variants at one day processing layer of red clover is due to the fact that unlike
according to the scheme of the experiment. disk plowing surface tilling is more energy-intensive

The soil of the experimental field is turfy-podzol, treatment.
heavy-loamy with 2.54% of humus, 185mg/kg of fluid The  largest  yield  of  barley  was  4.8  t/ha  when
phosphorus, 146 mg/kg of exchange potassium, 17.8 mg- direct expenses  were  2197.7  rub/ha.  This  result  was
equiv./100g of the total absorbed bases and 5.1 of pH  in when  red  clover  layer  was  processed   with  flatkcl

the topsoil (0-28cm). plowing  with  VN  LM  550  plow  at  20-22cm  depth and

RESULTS AND DISCUSSIONS 3.8 cultivator at the 10-12cm depth. The least yield of

Qualitative and seasonable basic processing of the processed with cultural plowing at 20-22cm depth
soil influences greatly on handling and decomposition of together with pre-seeding disking at 10-12cm depth. At
the sod, storage of organic materials and inhibition of the average for two years it was found out that 3.93 t/ha
perennial weeds. Traditional and new methods of red yield was when flat plowing was made. That is 0.48 t/ha
clover layer processing influence greatly on the more than the result when cultural plowing was made.
qualitative factors of malting barley of  Gonar  brand (Table 2). 
(Table 1). The using of flat plowing at 20-22cm with VN Prime cost includes expenses for malting beer
Plus LM 950 Vogel and Noot  plow as the main method production and expenses for labour payment. Prime cost
of plowing together with loosening without inversion at of a centner of grain varies from 385.3 to 607.9 rubles and
10-12cm with KPE-3.8A cultivator lets get the malting depends on the complex of processing methods of red
barley of high quality with grain unit 529.7 g/l and clover layer. The least prime cost of a centner of grain was
fineness 77.2%. Besides, the barley contains 11.2% of 385.3 rubles when the complex of processing included flat
protein and 67.8% of starch. Processing of red clover layer plowing at 20-22cm depth and loosening without
with cultural plowing at 20-22cm together with loosening inversion at 10-12cm depth. 

The conditions for growing of barley that

For that autumn flat plowing with VN Plus LM 950 Vogel

pre-seeding   loosening   without   inversion   with  KPE

barley  was  2.88  t/ha  when  red  clover  layer  was
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Table 1: The influence of the complex of traditional and new methods of red clover layer processing at the quality of malting barley, 2012, 2013 

Soil processing

-----------------------------------------------------------------------------

Basic (A) Pre-seeding (B) Protein, % Starch, % Hull content, % Grain unit, g/l Fineness, %

2012 Cultural plowing, 20-22cm cultivation,10-12cm 12.7 61.6 8.1 497.0 73.4

loosening without inversion, 10-12cm 11.9 64.3 6.9 503.2 74.8

disking,10-12cm 13.5 55.3 9.5 480.6 72.9

Flat plowing, 20-22cm cultivation,10-12cm 12.1 64.6 8.4 523.2 75.7

loosening without inversion, 10-12cm 11.2 67.8 7.1 529.7 77.2

disking,10-12cm 13.0 57.9 9.8 505.9 75.1

HCP 1.03 4.21 1.02 20.30 2.3005 main A

HCP 1.06 4.55 0.98 19.40 1.8005 main B

HCP 0.07 1.72 0.54 10.70 0.3605 partly AB

2013 Cultural plowing, 20-22cm cultivation,10-12cm 12.3 59.8 6.7 606.1 89.5

loosening without inversion, 10-12cm 11.6 62.4 5.6 613.7 91.3

disking,10-12cm 13.1 53.7 7.8 586.2 88.9

Flat plowing, 20-22cm cultivation,10-12cm 11.7 62.7 6.9 638.0 92.3

loosening without inversion, 10-12cm 10.9 65.8 5.8 646.0 94.1

disking,10-12cm 12.6 56.2 7.4 617.0 91.6

HCP 1.00 3.21 0.86 15.36 1.9805 main A

HCP 0.96 2.68 0.71 18.45 1.7505 main B

HCP 0.09 1.47 0.34 19.98 1.1205 partly AB

Table 2: Yield and economic effectiveness of the methods of processing of red clover layer, average for 2012, 2013

Economic effectiveness Energetic effectiveness

Processing of the soil ---------------------------------------------------------- --------------------------------------

----------------------------------------------------------------------- direct prime cost of Total energy Energetic effectiveness

main Pre-seeding Yield, t/ha expenses, rub./ha grain, rub./dt profitability, % expenses, GJ/ha coefficient

flat plowing, 20-22cm cultivation, 10-12 ñì 3.83 2196.6 479.0 80.2 15.2 2.63

loosening without inversion, 10-12cm 4.80 2197.7 385.3 124.0 17.2 3.72

disking, 10-12cm 3.17 2174.8 560.5 53.9 13.8 2.96

Average 3.93 2189.7 474.9 86.0 15.4 3.10

cultural plowing 20-22cm cultivation, 10-12cm 3.43 2219.6 509.0 69.7 14.3 2.48

loosening without inversion, 10-12cm 4.04 2302.8 445.0 94.5 18.5 3.11

disking, 10-12cm 2.88 2136.1 607.9 41.7 13.1 2.78

average 3.45 2219.5 520.6 68.6 19.8 2.14

HCP  according to the yield: HCP = 0.21; HCP = 0.18; HCP = 0.3605 05 main. A 05 main. B 05 partly. AB

Prime cost of the grain was 607.9 rub/dt and yield was The  profitability  of  the  production   is   the  most
2.88 t/ha when direct expenses were 2136.1 rub/ha and the general  and  qualitative  factor  of  economic
complex of processing of red clover layer included cultural effectiveness  of  the  malting  grain  production.  The
plowing with PLN-3-35 plow at 20-22cm depth and pre- most   important    factor    for     profitability     is   yield.
seeding disking at 10-12cm depth. This can be explained As  a  rule,  the  more  yield  the  lower  prime  cost  and
by the fact that prime cost can be high because of low labour  expenses  for  a  centner  of  the   product   and
yield. The least prime cost (445rub/dt) is when there is the  more  profitability.  The  most  profitability  is  124%
deep plowing. At the same time, 520 rub/dt prime cost is when  the  yield  is  4.8t/ha  and  the  processing  complex
when there is cultural plowing. of red clover includes flat plowing with VN LM 550 plow

As we can see from the analysis of beer making at 20-22cm depth and loosening without inversion with
market in the Permskii krai, the main beer making KPE-3.8 at 10-12cm depth. At the same time the
enterprises are LLC “Permskaia Pivovarennaia companiia”, profitability for cultural plowing at 20-22cm depth and
OJSC “SanInBev” (Perm), LLC “Pivovarennyi zavod” disking at 10-12cm depth is the lowest, that is 94.5% and
(Vereschagino). the yield is 2.88t/ha. 94.5% profitability and 4.04t/ha yield

The highest purchasing price of malting grain is 1000 of malting barley are when production cost is
rub/dt at OJSC “SanInBev”. This enterprise is situated 2302.8rub/ha and processing complex includes cultural
near the place of production. We calculated the economic plowing at 20-22cm depth and loosening without
effectiveness of malting grain making using profitability. inversion at 10-12cm depth.



World Appl. Sci. J., 32 (8): 1717-1720, 2014

1720

Economic effectiveness analysis of the production of 3. Makarov, V.I., 2010. Methods of processing of soil
malting barley of Gonar brand in the Permskii krai shows for spring barley / V.I. Makarov and V.V. Glushkov //
that the processing complex of red clover layer including Zemledelie: science-production Journal, 6: 19-20. 
flat plowing at 20-22cm depth and loosening without 4. New     way     of    plain  plowing  /  V.Kh.  Maliev,
inversion at 10-12cm depth is the best for high yield of M.V. Danilov and V.S. Pianov // Vestnik APK
malting barley of high quality. The results of economic Stavropolia, 2011, 1: 49-53. 
estimation of the experiment are confirmed by the 5. Osokin, I.V., 1960. Comparative productivity of
calculation of the energetic effectiveness of the applying leguminous plants and their accumulation of biologic
processing when malting barley is grown. In comparison nitrogen when growing in sod-podzol soils of
with cultural plowing, complex of flat plowing at 20-22cm Preduralie. The synopsis of thesis of Master of
depth with spring loosening without inversion gives the Agriculture. Perm, pp: 21. 
greatest coefficient of energetic effectiveness (3.72). 6. The     increasing     of      the      productivity     of

CONCLUSION / V.M. Kholzakov, Izhevsk: Izhevsk State Agricultural

Flat plowing with VN Plus LM 950 Vogel and Noot 7. Potselueva, Z.M., 1970. Some methods of cultivation
plow at 20-22cm depth as the main method of processing of red clover, methods of processing and use of
of red clover layer together with loosening without clover field for spring and winter cultures in centre
inversion with KPE-3.8A cultivator at 10-12cm depth lets Preduralie. The synopsis of thesis of the candidate of
get 4.8 t/ha yield of high brewing quality barley which agricultural sciences / Z.M. Potselueva and V. Perm,
contains 11.2% of protein and 67.8% of starch, has grain pp: 232. 
unit 529.7 g/l and fineness 77.2%. Traditional plowing with 8. Blaser, B.C., L.R. Gibson, J.W. Singer and J. Jannink,
PLN-3-35 plow at 20-22cm depth together with loosening 2006. Optimizing seeding rates for winter cereal grains
without inversion at 10-12cm gives the opportunity to use and frost-seeded red clover intercrops. Agronomy
this grain for the production of dark beer brands. Despite journal-abstract, 100(5): 1436-1442.
skeptics’ opinion, growing of malting barley in the 9. Growing of brewing barley up on Trifolium pratense
Permskii krai has evident economic advantages. Despite layering   in   Preduralie  /  I.  Zubarev,  I.  Subbotina,
high direct process costs (2197rub/ha) of barley growing S. Eliseev and E. Kuchukbaev, 2013. World Applied
when plain plowing at 20-22cm and loosening without Science Journal, 25(3): 465.
inversion at 10-12m are applied together, 385.3 rub/dt 10. Productivity and Nutritive Value of Barley Green
prime cost of the grain and 124% profitability are real Fodder Yield in  Hydroponic  System  /  H.  Fazaeli,
because of high yield. H.A.     Golmohammadi,    S.N.    Tabatabayee   and

REFERENCES Journal, 16(4): 531-539.

1. Zubarev   Iu.   N.,  2004.  The  problems  of  field Conditions of Different Relief Elements / S. Eliseev, E.
grass-seeding in Preduralie. M.: Moscow Agricultural Akmanaev and S. Likhachev, 2013. World Applied
Academy, pp: 17-20. Sciences Journal, 23(9): 1171-1175.

2. Korliakov, N.A., 1959. Barley in Permskaia oblast. 12. Rational Process Machines System for Producing
Perm: Permskoe knizhnoe izdatelstvo, pp: 3-8. Sunflower Seeds and its Efficiency / G. Maslov and

sod-podzol soils in nonchernozem belt: monograph

Academy, 2006, pp: 436. 

M.I. Asghari-Tabriz, 2012. World Applied Sciences

11. Productivity of Red Clover in the Environmental

E. Trubilin,  2014. World Applied Sciences Journal,
29(12): 1615-1620.


