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EVALUATION OF ONION ACCESSIONS IN STORAGE

AMIROV B.M., AMIROVA Z..S., MANABAEVA U.A., ZHASYBAEVA K.R.
Kazakh Research Institute of Potato and Vegetable Growing, Kazakhstan
e-mail: bamirov@rambler.ru

In 2013 onion ranked second among vegetable crops after tomato in Kazakhstan with 573430 tons
produced on 22900 ha [1].

Onions are an essential part of the human daily diet and consumed year round. Bulb onion supplying
from production area in Kazakhstan is limited to a late summer-early autumn period, so consumer demand
is met by delivering it from storage for 8—10 months. Therefore, shelf life of the crop in storage season is
of great importance. However, a significant part of the crop that is put in storage can be lost due to bulb
rot. The most effective method of plant protection against infectious diseases is to develop and release of
disease resistant varieties for fresh market, which would greatly reduce the yield loss in storage.

Therefore, breeding programs should be aimed not only to enhance the productivity and quality of
grown products, but also to improve the resistance of plants to disease that will result in good keeping
ability in storage, being especially indispensable in the ever increasing role of the limited application of
pesticides.

Improving of postharvest storability of onion varieties or breeding selections has been part of the
breeding program of the Kazakh Research institute of Potato and Vegetable Growing (KazRIPVG). To
assess the storing ability of onion bulbs we have exploited conventional unregulated ambient conditions,
requiring no extra costs and resources. In our studies we used an easy and cheap way to evaluate the
storability of onion bulbs — the Institute’s unregulated onion warehouse. The goal of our study was to
assess the storability of onion accessions grown in breeding nurseries. The onion breeding selections
were exposed for the study during 2012-2013 and 2013-2014 storage seasons.

In the experiments onion breeding selections was grown at the institute’s experimental field on raised
beds. To provide an average of 380 thousand plant stand per 1 ha, at the phase of 3—5 true leaves onion
seedlings were thinned in all entry plots of the experiment field. On the experimental plot recommended
rates of fertilizers were applied, which were done at the basic soil preparation in the spring and by side
dressing during vegetation period. Onion seeds were sown in mid-April, and harvested in the second half
of September.

Recommended onion cultural practices consisted of the main processing (plowing at 25-27 cm —
in the fall, deep cultivation in assembly with harrows — in the spring), seedbed preparation (surface
cultivation and leveling the beds), manual seed sowing, treatment with herbicides, hand weeding and
furrow watering.

Totally mother bulbs of 190 onion breeding accessions were deposited, but to research investigations
just 88 selection numbers were subjected, which provided reliable data collection on losses from natural
decline in mass and onion bulb rot during storage.

To study the storing ability 20 onion bulbs with no outward diseases’ lesions from each breeding
selections were deposited in storage. The onion bulb weight in the samples varied 29,5 g to 179,2 g.
Onion bulbs were stored in polypropylene netted bags, which are placed bulk on the wooden shelves.
Storage temperature in the autumn and in the spring seasons fluctuated from 5-8° to 10-12° C, and in the
winter season it was around 2—-5° C. Observations and surveys were conducted in accordance with the
requirements of the instruction guides [2,3].

A review of some research papers suggests that there exist various diseases to promote rotting of
onion bulbs in storage. Several bacteria and fungi produce bulb rots in onion, including basal plate rot
Fusarium oxysporum [4], enterobacter bulb decay Enterobacter (Schroeder et. al., 2010) [5], bacterial
soft rot Erwinia [6], grey neck rot Botrytis [7], black mould Aspergillus niger [8], blue (green) mold
Penicilliurn [9].

In the past onion breeding programs of KazRIPVG series of studies have been focused on screening
of breeding material for resistance to common fungal and bacterial diseases [10—13]. In these studies with
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local onion varieties during storage were identified some bacterial pathogens like Pseudomonas cepacia,
P. varidiflova, Erwinia cypripedii and E. caratovora. In a series of laboratory tests pathogens of the genus
Fusarium were found: F.oxysporum, F. oxysporum var. cepa, F. javanicum, F. javanicum var. radicicola,
F. solani var. reolens, F. moniliforme var. lacticolor, F. bulbigenum ske.et Mass and F. Meristomides. The
local onion varieties in storage have shown to be selectively affected by pathogen of fungal or bacterial
origin, depending on the onion genotype by 2—11 %.

In the present experiments in prolonged storage (October to April) contribution of the listed diseases
to onion bulb infection varied depending on the genotype of the onion breeding selections. There were
some complications in clear identification of particular pathogens on onion bulbs of breeding selections
studied. Because of the presence of pathogens of multiple diseases’ symptoms or their mixture on the
onion bulbs simultaneously, in this paper are presented the results for the total loss from the diseases.

It should be noted that in this study under the category of a storable onion bulbs were recognized only
those samples that are suitable for planting for seed reproduction, i.e. all of the healthy bulbs regardless
of sprouting ones were taken into account.

The surveys showed that the magnitude of losses in stored onion bulbs varied considerably depending
on the genotype of the onion breeding selection material studied.

By the percentage of natural decline in weight the onion breeding selection material were grouped
as: 1 — high (>10,0 %), 2 — medium (6,0-10,0 %) and 3 — low (<6,0 %). Categories accepted on losses
from diseases during storage were: 1 —high (>7,0 %), 2 — medium (3,0-7,0 %) and 3 — low (<3,0 %). The
storability of onion entries were grouped as: 1 — high (>90,0 %), 2 — medium (80,0-90,0 %) and 3 — low
(<80,0 %).

As the results have shown, high natural decline in mass (>10,0 %) was observed in 18 breeding
selections of onion, in 35 selection numbers it was at a level of 6,0—10,0 %, low natural decline in mass
(<6,0 %) were noted in 35 onion accessions. The lowest natural decline in mass were observed for onion
breeding selections ON268 — 3,3 % and ON208 — 2,3 %. The maximum natural decline in onion mass
were recorded for selection numbers ON136 — 19,0 % and ON174 — 18,3 %. Out of the 88 onion breeding
selections investigated 25 accessions have no visible infection signs on onion bulbs. The maximum loss
from diseases were observed in onion breeding selections ON282 — 22,4 % and ON202 — 22,0 %.

In order to identify if there is any relationship between storability and yield-weight characteristics of
the onion breeding selections pair correlation analysis was carried out (Table.). The analysis showed that
there were weak relationship between onions productivity and storability indices (R = -0,045-0,355).
Total losses were conditioned in a greater extent by the losses from diseases than from natural decline in
weight.

Correlation between indices of storability of onion breeding selections

Total losses. % Natura.l decline Lgsses from Storability of
’ in weight, % disease, % mother bulbs, %
Mean onion bulb weight, g -0,045 -0,355 0,224 0,045
Total losses, % 0,737 0,835 -1,000
Natural decline in weight, % 0,244 -0,738
Losses from disease, % -0,835

Ultimately, the economic value of studied onion breeding selections was integrated into indices to
include mean onion bulb weight at 100g, natural decline in mass at <6 % and the loss from diseases at
<10 % during prolonged storage and storability rate at >90 %. The best distinguished integrated indices of
onion bulb storability were documented for onion breeding selections ON208, ON275, ON272, ON180,
ON185, ON248 and ON278.

Despite the fact that the conditions for onion bulb storage in this study significantly deviated from
the accepted standard conditions, yet still there was an opportunity to assess the onion breeding selection
material to obtain relatively conclusive results for onion bulb storability at prolonged storage.

The results of the studies showed that the natural decline in mass, losses from diseases and storability
of onion bulbs varied considerably depending on the genotype of the studied breeding selection material
of onion.
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SEQUENCE RESEARCH OF SAPOSHNIKOVIA
DIVARICATA IN MONGOLIA

GUNDEGMAA TS', CHOIJAMTS G?.,, BATMUNKH L.
MNUMS'"? | LSUM?

Abstract

Aim: Determining some properties of nucleus dezoxyribonucleic of Saposhnikovia divaricata

Materials and methods:

We picked up the roots of Saposhnikovia divaricata from the area named Takhilt Davaa, Tuv
Province and Sumber soum, Dornod province after the parts on the surface were dried and withered. The
dezoxyribonucleic was classified using GeneAll kit. It was carried out in accordance with the term for
determining PCR. PCR products were sequenced at Genotec, Inc molecule biology laboratory in Republic
of Korea. We established the FASTA file using total 16 sequences, including 3 sequences regarding to 7
species of Saposhnikovia divaricata. Also, we compared it and drew phylogenies tree using 6 softwares,
including the Chroma 210, Clustral W, CLC Sequence Viewer 6, BLAST (nBLAST, tBLAST) BioEdit,
Clustral X2, MEGAS5 and CLC Workbench.

Results:

5.8S part of root cell nucleus of Saposhnikovia divaricata has 788 coupe nucleotide lengths. The
cutting ferment is 2, EcoRV, Smal in sequence of Saposhnikovia divaricata. Clearly read scope is 1.
Saposhnikovia divaricata in Mongolia is different from other species in other countries with some
nucleotides in the ITS part sequence. 23 different species of Apiaceae in Mongolia are concerned to
Apiodeae and Saniculoideae.

Introduction

Saposhnikovia divaricata in Mongolia is the perennial plant which included in Apiaceae, registered as
a rare plant and is significant to the productions and uses. The plant is dropped off due to its wrong raw
material preparation technology and export because its root is used in Asia and Eastern countries. For this,
planting the plant with tissue culture method is significant to the environment and economy with purpose
of protecting the gene and supplying to the market.

Classification:

- Phylum: Viridiplantae

- Class: Magnoliidaehttp:/www.tropicos.org/Name/43000013Takht.

- Order: Apialeshttp://www.tropicos.org/Name/43000070Nakai

— Family: Apiaceachttp://www.tropicos.org/Name/42000273Lindl.




- Genus: Saposhnikoviahttp://www.tropicos.org/Name/40029485Schischk.
- Species: Saposhnikoviahttp://www.tropicos.org/Name/40029485divaricata (Turcz).

Purpose:

Determining some properties of nucleus deoxyribonucleic of Saposhnikovia divaricata

Objectives:

1. Determining nucleotide sequence of nucleus deoxyribonucleic of Saposhnikovia divaricata

2. Making comparative analysis in nucleotide sequence

3. Drawing phylogenies tree of Saposhnikovia divaricata

4.  Comparing with the studied species of Saposhnikovia divaricata in Mongolia

Methodology:

We picked up the roots of Saposhnikovia divaricata from the area named Takhilt Davaa, Tuv Province
and Sumbersoum, Dornod province after the parts on the surface were dried and withered. We removed
the sample’s soils, earths and plant wastes and dried in cold and dry conditions.

1. Classifying deoxyribonucleic: Crush and powder the plant samples after freezing it in liquid
nitrogen. The deoxyribonucleic was classified from the plant using GeneAll, (General bio system, Seoul,
Korea) kit. PCR, sequence: It was made in term determining PCR.

2. Primer sequence: ITS parts of copying oligo nucleotide primer were synthesized by Genotec, Inc
(Daejeon, South Korea). Universal primer and ending is ITSp-1(°'— TAC CGA TTG AAT GRT CCG - *)

3. 2 pL PCR product was added to 1.0 % agarose gel (Bioshop Canada, Inc., Burlington, ON,
Canada) to each bottle using electrophoresis (Mupid — exU, Advance-Bio, Tokyo, Japan).

4. The sequence was made by Genotic, Inc (Daejeon, South Korea) after cleaning all products with
GENE ALL kit.

5. Drawing phylogenies tree: We established the FASTA file using total 16 sequences, including 3
sequences regarding to 7 species of Saposhnikovia divaricata. Also, we compared it and drew phylogenies
tree using 6 softwares, including the Chroma 210, Clustral W, CLC Sequence Viewer 6, BLAST (nBLAST,
tBLAST) BioEdit, Clustral X2, MEGAS and CLC Workbench.

Results:

5.8S part of root cell nucleus of Saposhnikovia divaricata has 788 coupe nucleotide lengths. It includes
178 Adenine, 210 Cytosine, 224 Guanine and 175 Timine. Adenine+ Timine 0.448 % and Guanine
+Cytosine 0.551 %. Single catena weight is 240.974 kDa and double catena weight is 481 and 312 kDa. If
ORF is in all beginning coding versions, its open read range is negative -1, its beginning code if TGG and
it is began from 180™ nucleotide and ended on 485™ nucleotide. Total length of this range is 306 double
nucleotide. The cutting ferments-2(EcoRV, Smal) in sequence of Saposhnikovia divaricata is the ferments
cutting nucleotide sequence in a part. There are not any double and multi-cutter ferment.

Conclusion:

Saposhnikovia divaricata in Mongolia is different from other species in other countries with some
nucleotides in the ITS part sequence. 23 different species of Apiaceae in Mongolia are concerned to
Apiodeae and Saniculoideae.
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EFFECT OF DRIP IRRIGATION ON THE PRODUCTION
OF GREEN MASS OF CORN

MUNKHTUYA KH. , ERDENEZORIG T.
School of Agro-Ecology, Mongolian University of Life Sciences, Ulaanbaatar, Mongolia

INTRODUCTION

Livestock husbandry is main sector to supply food and materials to the people for our country which
still have nomadic civilization and herders have aspired to prepare enough grassland in connection with
adverse climate conditions in recent years, especially experiencing severe weather conditions in winter.
However natural meadow and grassland are getting deteriorated year by year due to low precipitation,
drought and desertification in our country. Therefore, we are facing challenge appropriately to use grown
grassland for production of fodder and to enhance pastureland condition, as well as to grow forage annual
plant because we wouldn’t have relied on only natural grassland due to above mentioned reasons.

The purpose of the Research is to study irrigation effect for the plant growth and development which
was grown in drip irrigation system in order to prepare fodder which has high protein content using the
corn with improvement of deteriorated pastureland in Mongolian Gobi zone. We tried to make study the
irrigation effect for stages of corn development, determine the green mass crop of corn and calculate the
water consumption for growing corn

MATERIALS AND METHODS

In the research, four corn hybrids which are origin from Russia, such as Anutka, Kabardinskya,
Krasnodarsky and Victoria were selected, and these were planted by consistent technique on total of
1728 m? field with drip irrigation method. Cultivation was done by techniques, NPK(13-22-11)
fertilization with 46 % effecting substance was used as a background.

For research, Tif.Drin, flexible duct of Taifun-20 drip irrigation system which thickness was 1-1.15 mm
and spacing between drips was 30 centimeters and which had 1.39 liter per hour water consumption was
installed in the 5 centimeters of depth, and water compressor made in China which had a capacity to pump
24 m?® of water per hour was used for irrigation.

The research had been conducted in Derensoum, DundgobiAimag during the plant growing period in
2012, which locates in downhill of SantMountain ,210 kilometers south from Ulaanbaatar at edge of dry
steppe and desertified steppe elevated around 1560 meters above sea level.

Many factors which are clustered with each other such as geographic location, heat and projection of
the Sun, moisture turn-off, atmosphere and air motion, land surface are influencing to form local micro
climate. Derensoum, Dundgobiaimag is in the Dry Steppe Zone.

During the plant growing period (April-September) in 2012, average temperature was 12.8-19.4
degree, average soil temperature was 12.8-28.8 degree, amount of the precipitation was 217.8 mm and
122.3 mm precipitation in July was 88.3—103.5 mm more than the precipitation during the period of
2009-2011 or 82.2—-156.8 mm more than long standing annual average.
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Figure 1. Corn planting (August 26, 2012)



Big harvest for planting corn can be gotten if it is planted in the weedless,sparse and clean soil with
high moisture and productivity and with thick humificated layer which density of ploughing layer is
1.3—-1.35 gram per centimeter * and which has pH=6-7.5 reaction medium. [1]. As seen as the soil analysis
before planting the corn, the thickness of humificated layer in 0—40 centimeters of seam is variety, averag
conttent of vegetable soil is 1.2 %, soil reaction medium is pH-7.3 or weak alkalinity, among changeable
elements, average nitrogen amount for each 100 grams of soil is 2.79 mg, average phosphorus amount
each 100 grams of soil is 1.8 mg and interchanging potassium each 100 grams of soil is 11.5 mg.

RESULTS

Four different hybrids of corn were planted in the 5 centimetters of depth, with 40 centimeters of
spacing between lines and 30 centimeters of spacing between plants, estimating 35 kilograms of seed for
each hectare on June 25, 2012 or when soil temperature was above 10°C

The following results were come out in accordance with Incident Observation by Veidman method
which were conducted by stages such Germinating of corn brand for maturity of plant (when the young
shoot pushes through the soil surface), tasseling (emerging the tassel on the stalk), silking (tassel produces
pollen grain) kerneling (emergence of seed maturity from below silking ).

Irrigation effect for Corn Development

As seen as the corn development from above Table, duration for planting to germinating was 8
days for all hybrids, durations between planting to tasseling was 60 days for Krasnodarsky, 62 days for
Kabardinskaya, 64 days for Victoria, 58 days for Anutka depending on the hybrid. Hybrid, Kabardinskaya
was tasseled for the shortest period or within 12 days tasseling became normal.

Anutka

Victoria

Kabardinskaya

Krasnodarsky

| |
0 20 40 60 S0 100

= Planting-Germinating = Germinating-Tasselingpappus = Tasseling-silking

Diagram 1. Duration for each stage of development (days for each brand)

As seen as the result of study the occurrence feature for corn hybrids, difference of period between
germinating to tasseling was 2—6 days, difference of period between tasseling to silking is 3—5 days,
and total difference of period between planting to silking was 1-5 days. This depends on morphological
feature for each hybrid.

Drip water effect to crop mass and kernel weight of the corn

Biometrical measurement for one plant weight, number of leaves, length of the weight, root weight
and root length had been done for each hybrid, four times on September 12, 2012. Therefore the following
results were shown (Table 1).

It is determined that is possible to get big harvest because average weight for each Victoria corn is 990
gram which has 500-230 grams of more weight and number of leaves and average leaf weight is more
240-60 grams than other hybrids and specific weight of productive limb for plant weight is maximal or
98.7 %.

Effect of the irrigation method to the green mass crop of corn

In accordance with our research, hybrid, Kabardinsky got maximum harvest or 250 centner green
mass crops which was harvested 33.3—8.4 centner more crop than other hybrids, in alternative without
irrigation. (Table 2)



Some biometrical measurements for corn hybrids

Table 1

1 plant Root . . .
Loaf Specific weight Specific
Hybrids Weight | Number of ca Weight, | Length, weight of kernel in the plant
weight ; : o
gram leaves gram centimeter weight, %
gram
Krasnodarsky 490 12 120 60 32.6 97.6
Kabardinsky 760 10 250 20 26.2 98.4
Victoria 990 12 360 25 26.4 98.7
Anutka 640 12 300 20 314 98.6
Table 2
Green mass crop for Corn Hybrids
Alternatives
Hybrids Without 1rrlgat10nf — With 1rr1g3210n - —
Crop center per hectare rop for cach p ant, Crop center per hectare rop for each p ant,
kilogram kilogram
Krasnodarsky 216.7 0.26 408.3 0.49
Kabardinsky 250 0.30 633.3 0.79
Victoria 241.6 0.29 825 0.99
Anutka 216.7 0.26 533.3 0.64

However in alternative with irrigation, it was assured again that Victoria corn is overweighed by
total weight of one whole plant because Victoria corn got maximum harvest or 825 centner which made
416.7-191.7 centners more than other hybrids.

Researcher, D.Odsuren calculated the green mass crop for corn hybrids such as Libero, Mercuruis,
and Sterling as 341-380 centner per hectare in 2004 and researcher Sh.Dorjpagma calculated the green
mass crop for corn hybrids such as TK-160, TK-181 and Sveta as 556—803 centnerper hectare in 2009
separately. As seen as above mentioned results, it is similar to the result of our research and it is possible
to plant corn in condition of our country as a soiling crop.

900 -
800

700

6333

600
500

400

300

200
100

0

Anutka

Krasnodarsky Kabardinskaya Victoria

Diagram 2. Green mass crop, brands

Twenty two different corn hybrids were cultivated in the clay loam and silt loam soil with irrigation
system, by planting 60000 seeds spacing 0,90 meters for each line by USA researchers Jones R.M, Read
J.C in 1985 in the experimenting station in Texas and 117.5-182.5 centner (dry mass) per hectare crops
were harvested. [2].

As well as Italian scientists Corleto A, Marchione V, Cazzato E, Centill A determined that high yield
crop depends on amount precipitation because the experiments to plant corn with irrigation system in
“Gaudiano De Lavello” farm which is Basilicata Region (sandy soil, total precipitation during April to
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September is 261-270 mm) were conducted and 118—130 centner per hectare of crop was harvested (dry
mass) [3].

Total precipitation during April to September in Derensoum which we conducted our experiment was
217.8 mm and average green mass crop for all four corn hybrids was 416.6 centners.

Irrigation procedure for Corn

Irrigation frequency and standard for corn depends on not only climatic factors, also it is closely
related to the soil moisture movement and stages of the corn development [4].

When we irrigated the plant keeping 70 % of soil moisture during the plant growing stages, water
consumption of drip irrigation per day was 48 m? or total 432 m? of water was consumed when irrigation
had been done 9 times during the stage between germinating to tasseling (Table 3).

However it was determined that daily water consumption for sweet corn which was grown in the Dry
Steppe zone, Bottom Volga Region, Ukraine was 34.8 m® per hectare when soil moisture content was kept
up to 70-80 %, but daily water consumption was 32.9-36,6 m* per hectare if soil moisture content was
kept at 80 % constantly [5].

Table 3
Allocation of water consumption (by stages of development) grow
Irrigation frequency and standard for stages of corn development =l N " i<l o
= °c & s
Planting-germinating | Germinating-Tasseling Tasseling- Silking g g _a;> £ :% g
o % 2 Eg Z
Irrigation . - - o) — e o 2.2 = =
5] = 5] = [5) = o a2 o @
Na _g o ,g e} .g B=g =" — ?1) BoR=Y
= = g = g = S 0 [ S e
3 = 3 = =) = Shg = o0 =
& % g 7 g 7 E &= E
Drip 1 48 9 432 4 192 48 14 672
Irrigation

Coefficient for total water consumption of Corn

Total water consumption of Corn is not same for each zone; it always changes depending on moisture
supply. Specially it was determined that irrigation standard was around 550-600 m? per hectare for
forest steppe and central zone with 500—600 mm of precipitation irrigating 2—3 times, for Dry Steppe
zone with 300400 mm of precipitation irrigating 4-6 times, for semi-desert zone with 250-300 mm of
precipitation irrigating 6—8 times. (V.I.Chirkov 1964, 1.S.Kostin, A.S.Simonov, D.A Shtoiko, D.C. Fileyv,
A.L. Zaporojchenko, V.I.Ostapov 1971, I.A. Kozin 1977) [1].

It was determined that total 3537.9 m® of water was consumed to form 408.3—825 centners of corn
green mass crop and coefficient of water consumption was 52.1-82.6 m’per ton. (See Table 6).

When total water consumption of corn (evotranspiration) was estimated in accordance with result of
multiyear study, irrigation standard was used 18-25 % water consumption during the plant growing stage
when 7-8 leaves were emerged, and daily average water consumption was 38—43 m® per hectare. So it
looks similar with result of our research.

It was determined that 60.9 % of total water consumption of plant was recovered by precipitation and
22.3 % of water consumption was compensated from soil moisture as 16.8 % of total consumed water
for plant was water by irrigation in drip irrigation system.

SUMMARY

1. Hybrid “Victoria” got the maximum harvest or 825centner per hectare which made 191.7-416.7 centners
per hectare of crop more than other hybrids. Therefore this hybrid can be used for ensilage as reserve forage
when food is getting insuufficent during the winter and spring time.

2. It was approved that is possible to plant corn as a forage in climate condition in Mongolia as all four hybrids
of corn were grown up to silking stage, 408.3—825 centner per hectare of green mass crop was harvested
when irrigation was made keeping soil moisture content at 70 % in drip irrigation system.

3. It was determined that 48 m3 of water was consumed for one time irrigation of the corn planted in irrigated
field during the stage between planting to germinating and 432 m3 of water was consumed for 9 times of
irrigation during the stage between germinating to tasseling, 192 m3 of water was consumed for 4 times of
irrigation during the stage between tasseling to silking.

4. 3537.9 m3 of water was consumed to get harvested 408.3—825 centners of corn green mass crop in Dry Steppe
Zone.
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ENERGY AND PROTEIN NUTRITION OF GRAIN OF TWO
COMMON WHEAT FOR PIGS AND POULTRY
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Trakia University, Faculty of Agriculture, Stara Zagora, Bulgaria
toni_1219@abv.bg

The cultivation of crops and varieties with high quality and productivity, has always been a priority. The
influence of soil and climatic conditions of the different agro-technical factors of climate anomalies and
their impact on the productivity of crops and varieties, although their genetic traits (1.3, 4). Research work
on the quality of wheat occurred against a field study of the impact of agrarian techniques, fertilization,
weed control, etc. Continued testing of ecologically plastic varieties suitable for different regions (1, 2).

This study aims to explore the impact of treatment with certain herbicides on grain quality as well as
its energy and protein nutrition for non-ruminants.

Material and methods

The experiment was conducted with two common wheat in 2011-2014. Object of field study varieties
Apolon and Indzhenio treated with herbicides and their mixtures: Control; Axial one (da); Lintur +
Traksos (15g/da + 120ml/da-tank mixture); Logran + Traksos (3,75g/da + 120ml/da — tank mixture);
Lintur + Axial (15g/da + 90ml/da- tank mixture); Logran + Axial (3,75g/da + 90 ml/da- tank mixture).

It is made qualitative analysis of grain is made by a Weende-method. It is content of crude protein,
crude fat, crude fiber, nitrogen-lacking extract substances. Based on these results, it is calculated the
nutritional value of the grain varieties and variants.

For calculation of the content of digestible nutrients in wheat we used data for the digestibility
coefficients for ruminants, pigs and poultry (Todorov et al, 2007).

DEpg® = 0,0242 DP® + 0,0394 DEE*® +0,0184 DCF + 0,0170 DNFE*
MEpg¢ = 0,0210 DP + 0,0374 DEE +0,0144 DCF + 0,0171 DNFE
DEpf=0,0239 DP + 0,0398 DEE +0,0177 DCF + 0,0177 DNFE
MEpe =0,0178 DP + 0,0397 DEE +0,0177 DCF + 0,0177 DNFE
DEpg — digestible energy for pigs, MJ/kg DM

DP — digestible protein

DEE - digestible ether extract

DNFE — digestible nitrogen free extract

MEpg — metabolizable energy for pigs, MJ/kg DM
DEp — digestible energy for poultry, MJ/kg DM
MEp — metabolizable energy for poultry, MJ/kg DM
Results and discussion

For animals important in plant nutrition have feed and they occupy an important place cereal feed.
These feeds are used to balance the energy in animal rations. Have established relationships that enable
to calculate the energy and protein value of common wheat varieties studied.

The data for the chemical analysis, varieties and variants presented in Table 1, make it possible to
determined the nutritional value of the grain and the effects of herbicide and mixtures thereof.

The results of the qualitative analysis of grain are recalculated to 100 % dry matter (Table. 1). The
analysis of performance in years, varieties and options show higher crude protein content in grain in the first
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year of study. Although genetically transmitted content quality traits affected by growing conditions.

In the first year due to the favorable combination of average daily air temperature and the humidity
better form grain with high crude protein content. The trend observed in both varieties studied. It is noted
that the treatment with the herbicide has no effect on the chemical composition.

Table 1
Chemical composition of the grain of common wheat, g/lkg DM

Variety Year Variant CP CFAT CF DEE
1 151,30 12,00 23,50 794,40
2 153,20 12,50 30,90 784,30
3 155,10 12,90 19,70 793,70

2011-2012
4 165,20 13,10 24,50 778,30
5 161,90 11,40 19,00 788,60
6 162,20 8,80 15,20 795,20

AronoH

1 109,90 13,40 9,50 851,70
2 105,90 17,00 11,30 848,70
3 131,60 7,20 7,10 838,00

2013-2014
4 129,20 18,60 17,90 819,30
5 130,20 15,80 18,80 821,80
6 118,60 11,20 16,90 839,30
1 167,40 12,40 22,60 778,20
2 167,60 12,90 23,50 775,50
3 168,30 12,50 21,70 777,50

2011-2012
4 168,00 13,00 18,90 779,50
5 168,80 13,70 21,40 776,90
6 162,00 13,40 14,50 790,50

HHDKCHHO

1 132,40 13,90 20,50 818,80
2 122,60 14,30 21,30 827,20
3 122,80 7,10 6,20 849,20

20132014
4 103,80 31,70 4,30 846,10
5 131,30 19,50 21,00 814,70
6 142,30 15,40 25,20 802,50

Table 2
Energy and protein value of wheat for pigs and poultry in 1 kg DM, 2011-2012
Variety Variant DEpg MEpg DEp MEp
1 16,34 15,99 15,74 15,00
2 16,27 15,91 15,66 14,91
3 16,41 16,05 15,82 15,06
Apolon
4 16,40 16,01 15,78 14,98
5 16,43 16,05 15,83 15,04
6 16,45 16,08 15,87 15,08
1 16,41 16,02 15,80 14,99
2 16,39 15,99 15,78 14,96
3 16,42 16,02 15,81 14,99
Indzhenio

4 16,45 16,05 15,84 15,02
5 16,45 16,05 15,84 15,01
6 16,49 16,11 15,90 15,11
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In Tables 2 and 3 summarize the results obtained for the content of digestible nutrients in pigs and
poultry. Calculated is digestible and metabolizable energy in non-ruminants in 1 kg of dry matter (DM).
When pigs are evaluating the content of DEpg, which is measured in MJ/kg feed. Birds in assessing the
content of MEp as faeces and urine are separated mixed. The unit is the same as for pigs — MJ/kg. For the
first business year digestible energy in pigs moving within the 16,27 to 16,49 MJ/kg DM. In birds values
ranged from 15,66 to 15,90 MJ/kg DM. The results show tight limits in varying values of digestible energy
for both species. The results for the variation of metabolizable energy running again minor differences.

In pigs metabolizable energy in the range of 15, 91-16, 11 MJ/kg DM and poultry respectively
15,66—-15,90 MJ/kg DM. In the second year the trends are maintained. Swine values for digestible and
metabolizable energy have a small margin. Values range from DEp 16, 34 to 16, 67 MJ/kg DM and MEp
from 16,07 to 16,42 MJ/kg DM period of study. The values obtained are minor differences.

Table 3
Energy and protein value of wheat for pigs and poultry in 1 kg DM, 2013-2014
Variety Variant DEpg MEpg DEp MEp
1 16,40 16,17 15,86 15,32
2 16,38 16,15 15,82 15,31
3 16,44 16,15 15,90 15,26
Apolon
4 16,45 16,15 15,86 15,23
5 16,44 16,14 15,85 15,22
6 16,35 16,09 15,79 15,21
1 16,39 16,09 15,81 15,16
2 16,34 16,07 15,76 15,16
3 16,43 16,17 15,91 15,31
Indzhenio
4 16,67 16,42 16,08 15,57
5 16,46 16,15 15,85 15,21
6 16,39 16,06 15,78 15,09

When the results in birds again registered minor differences in the content of digestible and
metabolizable energy. Results for DEp are within normal limits and move from 15, 76 to 16,08 MJ/
kg DM. Metabolizable energy for poultry also varies in a narrow range 15,09—15,57 MJ/kg DM. The
differences in the values of digestible energy for birds in years and variants are negligible and are within
the margin of error.

After detailed analysis of the data digest and metabolizable energy was found for the entire period of
study digestible energy in pigs calculated in variety shows Indzhenio was only 0,2 % higher than the same
variety in Apolon. Averages for metabolizable energy in pigs and poultry with minor differences.

Conclusions

It was found that application of herbicides tested in two varieties of common wheat, no significant
influence on the content of qualitative traits.

The values of digestible and metabolizable energy vary in a narrow range, which indicates that the
products for the treatment of crops and varieties not influence energy nutrition of wheat for pigs and

poultry.
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ENERGY AND PROTEIN NUTRITION OF GRAIN
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Numerous studies have demonstrated the influence of agro-technical measures on productivity and
quality of grain of wheat. The content of nutrients, although genetically determined varies depending on
the level of agrotechnics. Therefore still continue studies on the various components of the technology of
cultivation of common wheat (1,2,3,4,5). Weed control is an important element of the complex events.
Continued demand for environmentally plastic varieties with high productivity and quality of grain.

The purpose of this study was to analyze the effect of treatment with certain herbicides and herbicidal
mixtures of two common wheat on the nutritional value of the grain.

Material and methods

Study was conducted of two varieties of common wheat -Apolon and Indzhenio, treated with some
herbicide.F ield experience is displayed in the field of Agricultural Faculty, Trakia University-Stara
Zagora. Treatment options: 1.Kontrola; 2.Axial one (100ml/da); 3.Lintur+Traksos (15g/da + 120ml/da
— tank mixture); 4.Logran+Traksos (3,75g/da + 120ml/da — tank mixture); 5.Linturt+Axial (15g/da +
90ml/da- tank mixture); 6.Logran+Axial (3,75g/da + 90 ml/da- tank mixture).

For calculation of the content of digestible nutrients in wheat we used data for the digestibility
coefficients for ruminants (Todorov et al, 2007). FUM", FUG' and PDI values for ruminant were calculated
using the equations (Todorov et al, 2004).

GE =0,0242 CP* + 0,0366 EE' + 0,0209 CF™ + 0,017 NFE

ME =0,0152 DP"+ 0,0342 DEE° + 0,0128 DCF + 0,0159 DNFEP

FUM = ME (0,075 + 0,039q)

FUG = ME (0,04 + 0,1q)

PDI = 1,11CP (1 — Deg?) Dsi + 0,093 FOM

FOM"=DOM* - DEE — FP - CP (1 — PII)

FP'=250-0,5 DM

FUM - feed unit for milk (= 6 MJ net energy for lactation)
FUG - feed unit for growth (= 6 MJ net energy for growth)
GE — gross energy

CP — crude protein

EE — Ether extract

CF — crude fibre

DP — digestible protein

DEE — digestible ether extract

DNFE — digestible nitrogen free extract

Deg— degradability of dietary protein in the rumen

FOM — fermentable organic matter

DOM - digestible organic matter

FP —silage fermentable products

dry meter

Results and discussion

Most important in animal nutrition have plant feed, and they occupy an important place cereal feed.
Assess the nutritional value of feed is made on the basis of assessment of the content of individual organic
compounds and especially the energy a