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Abstract. Shown results of the three-years study (2012-2014 gg.). For
determination dynamics of formation pigments of photosynthesis in spring durum wheat
plants with actions of different fertilizing options. Was established a significant impact
of studied technology elements on chlorophyll content in the leaves of plants. It is
established that using of foliar feeding on background of main fertilizer has a positive
impact on productivity and quality of the studied varieties. Was find out the role of plant
nutrition system that enables to control formation of photosynthetic pigments in leaves
of spring durum wheat plants. Was established, that optimization of fertilizing mode
provides a complete disclosure of resource potential of plants thereby increasing yield.
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Increasing of grain production in the world is a pressing problem today [1]. Needing
to provide people with food, animal — with quality feed, industry — with raw materials
grows constantly, exposing new challenges to agricultural production [2].

Cereals developing by spring type concede for winter grain in yields, but they have
a significant advantage on grain quality. Actually because of high grain quality spring
forms received considerable attention [3]. Durum spring wheat is characterized by a
special chemical composition that can be used for food production, which cannot be
produced from other grain crops without losing quality [4, 5]. Grain of durum spring
wheat is valuable grain crop, which in food value and scale of production should take
high place. Usually grain of durum wheat (Triticum durum Desf.) use for making pasta,
cereals, and can act as a bread improver [6].

Definition of pigments accumulation in the leaves of plants is essential, insofar as
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their content affects on rate of photosynthesis and others physiological processes. The
study aimed to establish features of accumulation and metabolism of photosynthesis
pigments, especially system of formation pigment mechanism in leaf in ontogeny have a
particular importance in assessing impact of technological elements on plant
productivity [5].

One of the key and influential factors that affect on yield and quality are the
nutrients, form of their compounds and methods of using. Higher productivity and
improving of grain quality depend from mineral nutrition due to increasing in the soil
available elements. Fertilizers contribute in formation of bigger area and effectiveness
of assimilation system, growth and dry matter accumulation, increasing productivity of
photosynthesis, increasing of plant productivity [7].

New intensive type varieties with high yield potential needs depth study of the all
elements of photosynthetic activity at different levels of assimilation system - from
cenosis to the cells, chloroplasts.

Photosynthesis associated with physiological functions of plants, especially with the
growth and development parts of plants [4, 8]. In ontogenesis of wheat with impact of
endogenous factors happens permanent correction which realized in functions of growth
and development of phytomer elements and provides productivity.

During photosynthesis occurs formation of organic matter. For photosynthesis
passing in plant cells should exist pigmets - chlorophylls and carotenoids [3,7]. Content
of pigmets in structure of the photosynthetic apparatus of plants influences on
productivity and intensity of photosynthesis, and hence the yield

Pigment complex of plant organism is very sensitive to changes in environmental
conditions [2, 5, 8], that’s why it should attributed to criteria’s that determine degree of
plants adaptation to natural and anthropogenic environmental factors. Detection of
changes of Pigment content in the leaf of spring durum wheat will enable to manage
process of crops development, formation of organic matter by plants and their grain
productivity. [8]

The aim of the study was to establish effect of different varietal characteristics and

different options of mineral nutrition on pigments content in the leaves of plants,



because their content affects on the intensity of physiological processes, especially on
passing photo-synthesis processes and formation of grain productivity through the use
of macro and microelements for getting high-quality grain and increasing productivity
at the same time.

Materials and methods of research. Research was conducted in 2014-2016's on
stationary field experiment of Plant growing department NULES of Ukraine PC
"Agronomic Research Station™ (v. Psenychne, Kyiv region). The scheme of experiment
included determination the impact of main fertilizer and foliar feeding with nitrogen and
micronutrients on yield and grain quality of spring durum wheat. Soil of the research
area - typical black soil, medium loamy. The humus content in the topsoil 4,3-4,5%,
availability of soil nitrogen - average, moving phosphorus - above average,
exchangeable potassium - average. Preceded - soybean. Square of elementary area - 60
m2, of counted area - 30 m2, quadruple repetition of the experiment, the systematic
placement options (Table 1).

1. Scheme of experiment

Systemoftertilizing, xr/ra a.p.
_ factor B
Variety Short Main fertilizing Extranutrition
factor4 .
marking of
variants 1 P205 K>0O N J\Y VI X
B1 (cl) Without fertilizer ( control 1)
Kharkivska — 27(st) B2 L [ 50 - - .
B3 (c2) 75 75 75 - - -
Kharkivska — 41 B4 /5 | 75 | 100 - - -
B5 75 75 75 N12,5 N12,5 -
Jizel N12.5+RZ, | N12,5+R i
B6 75 75 75 RM. P. RM.
Isolda B7 75 75 75 N8,3 N8,3 N8,3
N8.3+ N8.3+
B8 75 75 75 RZ.RM. RP. RM N8.3+RZ

Remarks:'c1 — control 1 (without fertilizer); c2 —control 2 (Recommendedsystemoffertilizer);R.Z.
— Rostokzernovyi ; R.M. — Rostokmacro; R.P. — Rostokplodonoshennya; N — nitrogen

Extra nutrition was conducted in accordance with scheme of the experiment with
using different by composition of fertilizers Rostock: Rostock zernovyi - application rate
2.5 1/ ha; Rostock macro - 1 1/ ha and Rostock plodonoshennya- 2.5 | / ha.



Phosphate and potash fertilizers was used in the form of granulated superphosphate
and potassium salts application according to the scheme of experiment during primary
tillage, nitrogen fertilizers -at the spring presowing cultivation. In foliar application by
the stages of organogenesis - urea and micro fertilizers Rostock .

Micro fertilizer "ROSTOK" contains macro- and microelements on chelate base,
used for pre-treatment of seeds and foliar feeding of plants and in fertigation. As you
know, for normal plant development requires not only a macro elements and a micro,
the most important micronutrients for grain crops is Cu, MgO, Fe, Zn contained in
fertilizers "Rostok" Zernovyi and Macro.

Results of research. Analysis of the impact of studied agronomic factors shows that
more changes of pigment content in the leaves of plants was with different amounts of
fertilizers. This pattern has been noted in all phases of development, in which conducted
the definition. Thus, in the phase of flowering chlorophyll concentration averaged for
three years of research for the actions of factor A (variety) ranged from 3.9 to 5.7%,
then the action of factor B (fertilization system) - from 11.7 to 24, 5%.

The maximum content of photosynthetic pigments in the leaves of spring durum
wheat average for three years of research was in earing phase (Table. 2). A marked
reduction in the concentration of all groups of pigments from earing phase to flowering
phase and milky ripeness was in control variants, because fertilizers provides a longer
duration of physiological processes of photosynthesis.

Reduction of photosynthetic pigments in the leaves of spring durum wheat at
flowering phase is a natural process, when there is loss of water, the granules decay on
chloroplasts and as result - their destruction.

All researched variants of fertilizing provided a significant increasing of chlorophyll
a in the leaves in compare with control variant. The most effective was a complex
feeding by nitrogen and fertilizers "Rostokt™ Zernovyi and Macro.

The content of chlorophyll in the leaves in average for three years of research was
2,14-2,75 mg / g at earing phase, 2,24-2,85 mg / g - at flowering phase and 2,28-2, 89
mg / g - at phase of milky ripeness.



2. Content of chlorophyll b in leaves of spring durum wheat plants for various
mineral nutrition (average for 2012-2014.), mg /g

Variety
Phase of growth Var!a_n'g of Kharkivska 27 | Kharkivska 41 | Jizel Isolda
and development | fertilizing
B1 2,73 2,97 2,67 2,9
B2 3,59 3,69 3,71 3,86
B3 3,61 3,72 3,84 3,96
Earing B4 3,78 3,75 3,99 3,98
BS5 3,85 3,96 4,01 4,00
B6 3,88 4,11 4,05 4,03
B7 3,93 3,98 4,07 4,06
BS 3,97 4,08 4,15 4,07
Bl 2,59 2,83 2,53 2,76
B2 3,46 3,56 3,58 3,73
B3 3,52 3,63 3,75 3,87
Flowering B4 3,67 3,64 3,88 3,87
B5 3,73 3,84 3,89 3,88
B6 3,78 4,01 3,95 3,93
B7 3,83 3,88 3,97 3,96
BS 3,87 3,98 4,05 3,97
B1 2,39 2,63 2,33 2,56
B2 3,25 3,35 3,37 3,52
B3 3,34 3,45 3,57 3,69
Milky- B4 3,48 3,45 3,69 3,68
waxripeness B5 3,55 3,66 3,71 3,7
B6 3,6 3,83 3,77 3,75
B7 3,64 3,69 3,78 3,77
BS 3,68 3,79 3,86 3,78
LSDgsfor factor «variety» 0,11
LSDgsfor factor «fertilizing» 0,42

Regarding amount of chlorophyll b in leaves pattern was similar. The content of
chlorophyll in the leaves in average for three years of research was 1,14-1,48 mg / g at
the earing phase,18-1,52 mg / g — at flowering phase and 1,20-1, 53 mg / g — at the
phase of milky ripeness.

Yields of spring durum wheat significantly changed by years of research, in
depending of different doses of fertilizer and were noticed varietal reaction of plants for
using different doses of macro- and micronutrients — from 1.43 to 5.20 t / ha in the

context of all studied factors (Table. 3).



3.Yieldsofspringdurumwheat, t/ha

varietyKharkivska -27

varietyKharkivska -41

Optionofex | | o | < 2 | o | @ | = | ¥
periment | = = ] S = = ]
N N N 3: I3Y ~ ~ 5:
B1(cl) 1,68 | 1,43 1,61 1,61 2,09 1,87 2,18 2,05
B2 2,76 | 2,28 2,67 2,67 2,95 2,17 3,19 2,77
B3(c2) 3,25 | 2,96 3,19 3,19 3,39 2,73 3,72 3,28
B4 3,34 | 3,27 3,36 3,36 3,54 2,85 3,90 3,43
B5 3,76 | 3,42 3,63 3,63 4,28 3,69 4,16 4,04
B6 3,98 | 3,49 3,84 3,84 4,42 3,85 4,30 4,19
B7 3,57 | 3,50 3,56 3,56 3,93 3,76 4,48 4,06
B8 3,71 | 3,66 3,71 3,71 4,05 3,81 4,61 4,16
varietylizel varietylsolda
B1(cl) 2,13 | 1,83 2,50 2,15 1,98 1,59 2,37 1,98
B2 3,48 | 3,53 3,75 3,59 3,43 2,62 3,37 3,14
B3(c2) 4,19 | 4,21 4,27 4,22 3,89 3,31 3,73 3,64
B4 4,01 | 4,19 4,02 4,07 3,91 3,31 3,93 3,72
B5 462 | 4,65 5,10 4,79 4,73 3,46 4,73 4,30
B6 472 | 4,79 5,20 4,90 4,82 3,85 4,95 4,54
B7 484 | 4,73 4,96 4,84 4,34 3,94 4,45 4,24
B8 493 | 4,82 511 4,95 4,42 4,05 4,59 4,35
LSDgsfor factor «variety» 0,49
LSDgs for factor «fertilizing» 0,84
LSDgs for factor «weatherconditions» 0,47

The effectiveness of fertilizer is determined by complex of abiotic and technological

factors. Efficiency of extra nutrition was significantly increased with using of

micronutrients complex "Rostok."

Established feasibility of combination nitrogen fertilizer and micronutrient Rostock,
which are with much smaller doses had effect, equivalent to mineral nitrogen forms of
fertilizers. Thus, in variety Kharkivska 27 fertilizer application had a positive influence
on yield formation which varied depending of fertilization variant from 2.67 to 3.84 t /
ha, yield in the control variant (without fertilizers) was 1,61t / ha. Using of nitrogen
fertilizer in extra feeding at the stages of organogenesis boosted the yield from 0.37 to

0.66 tonnes / ha compares with application the same doses of fertilizers in presowing

cultivation.




A similar pattern was observed in variety Kharkivska 41, yield was in the range
from 2.77 to 4.19 t / ha, which 0, 72-2, 14 t / ha higher than at the control (without
fertilizer). The highest yield was obtained at the variant B6, which amounted 4.19 t / ha.

In variety of durum wheat Isolda fertilizers and extra nutrition by mikrofertilizer
Rostock had a positive impact on productivity Formation. Yield indicators was changed
in depending of fertilizer dose from 3.14 to 4.35 tonnes / ha, the yield at the control
variant - 1, 98 t/ ha.

The highest yield among the studied varieties was received at variety Jizel in variant
B8 and was 4.95 t/ha, what is on 2, 86 t / ha more compared with the control. Thus,
based on the obtained results we can state that foliar feeding by water-soluble fertilizer
with micro elements have effect on yield increasing of spring durum wheat

So, foliar feedings - a significant reserve for full disclosure of resource potential of
grain productivity spring durum wheat of new intensive type varieties - Isolda and Jizel.

Conclusions. Fertilizing system of spring durum wheat generally provides a
significant increasing of content photosynthetic pigments in the leaves. Optimization of
feeding mode provides a more complete disclosure of plants resource potential thereby
increasing yield. Established, that new high-yield varieties - Jisel and Isolda reveal their
grain potential in variants with extra nutrition on the organogenesis stages at
background of the main fertilizer N;5P75Ks.
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COJIEP’KAHUE XJIOPOILJIACTOB B JIUCTbhSIX PACTEHUH
MIIEHUIBI TBEPJIOM IPOBOM B 3ABUCUMOCTH OT
MHHEPAJIBHOI'O IINTAHUS
A. U. Mlyteii, C. M. Kajienckasn

Annomanusn. Ilpeocmasnenvl pezyibmamel mpexiemuux ucciedoganuti (2012 —
2014 e2.) Ilo onpedenenuro OuHamuku Gopmuposanus nuemenma omocunmesa 8
PACMeHUsx nuleHuybl meepooll Apoeol 3a OelicmaUs pa3iuiHbIX 8apUAHIO8 YO0OpeHUs.
Ycemanosneno snauumenvroe @nusHue uUcCciedyemvlx dJeMeHmo8 MeXHOA0SUU Ha
cooepoicanue XA0popuinog 6 JIUCMbIAX PACMeHUl. Ycmanosneno, 4mo npumeHeHue
BHEKOPHEBOU NOOKOPMKU HA (POHE OCHOBHO20 YOOOPEHUs NOJONCUMENbHO 6lUsen Ha
npoU3B00UMENbHOCIb U KAyecmeo ucciedyemvix copmos. O6OCHO8AHO poib cucmembl
NUMAHUSL paACMeHUl, KOMOopas 0dem 603MONCHOCMb YAPAGIAmb (HOopMUposanuem
nUCMeHmo8 omocunmesa 6 JUCMBAX PACMEHUll NUeHUYbl MEepooll  SPOBOIL.
Onmumuzupo8aro pexcum numanusi Komopuwliiobecneyueaem 6ojiee NoOJHOe pacKkpvlmue
PeCYPCHO20 NOMEHYUANA PACTNEHULL 3d CHem 4e20 NOBLIUAENICSL YPOICAUHOCTIb.

Kntouesvie cnosa: nwenuya meepoas sAposas, nucMeHmvl, Gomocunmes,
cucmema y0oopenusi, NoOOKOPMKU, NPOU3800UMENbHOCHIb

BMICT XJIOPOILJIACTIB Y JJUCTKAX POCJIMH NNIIIEHUIII TBEPJIO1
SIPOI 3AJIEZKHO BIJI MIHEPAJIBHOI'O )KUBJIEHHS
O. I. llyTwnii, C. M. KasieHcbka

Anomauin. Ilpeocmasneni pezyromamu mpupiunux oocaiodicens (2012 — 2014 pp.)
Wo0o BU3HAYEHHS OUHAMIKU (QOPMYBAHHA NITMEHMI8 GOmMocuHmesy 6 pPOCIUHAX
nuieHuyi meepooi aApoi 3a Oii pisHux eapianmie yoobpeuHs.. Bcmanosneno 3naunutl
BNIUE OOCTIONCYBAHUX eleMEeHMI8 MEeXHO02Il Ha MICM XA0POQiNie V TUCMKAX POCTUH.
Bcmanoeneno, wo 3acmocysanHs no3aKopeHegoeo NiONCUsLeHHs HA (POHI OCHOBHO2O
VO0OpeHHsT MAE NO3UMUBHUL 6NAUE HA NPOOYKMUBHICMb Ma SKICMb 00CHI0NCYBAHUX
copmig. OOIPYHMOBAHO PONb CUCMEMU MHCUBNEHHS DOCIUH, AKA O0AE MONCIUBICMb
ynpasuiamu  (QOopMyS8aHHAM nieMeHmie ¢omocunmesy y JUCMKAX POCIUH NULeHUY]
meepooi sApoi. Bcmanosneno, wo onmumizayis pexdcumy dHcusieHHs zadesnedye Oiibuu
NnoGHe PO3KpUmMMmMS pPecypCcHO20 HOMEHYIaNy pOCIUH 3d PAXYHOK Y020 3POCMAE
BPOHCAUHICND.

Kniwwuosi cnoea: nwenuys meepoa sApa, niemeHmu, @omocunmes, cucmema
VOOOpeHH s, NIOAHCUBTIEHHS, NPOOYVKMUBHICb



