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CONTENT AND RATIO OF PLASTYD GREEN PIGMENTS IN SUGAR SORGHUM
LEAVES DEPENDING ON NUTRITION AND HERBICIDES CORRELATION EFFECTS

Given are the results of experiment on the content of a and b chlorophyll and their amount
in sorghum sugar leaves (Silage-42 variety) depending on the usage of different mineral fertilizer
rates as well as weed control chemical methods. Revealed is that combine effect of fertilizers and
herbicides increases chlorophyll content in sorghum plant leaves.
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Introduction. Chlorophyll is an element of plant leaf cell and performs a vital function for
the plant organism, namely: the synthesis of organic matter from inorganic compounds of CO, and
H,O in the absorption of radiation energy of light.

The concentration and total amount of chlorophyll in plant leaves is an important
physiological parameter. This parameter describes the potential capacity of the photosynthetic
apparatus in various stages of growth, plant response to the effect of various factors (mineral
nutrition, plant chemical protection from weeds, natural environmental factors etc.) and has a close
relationship with plant organism productivity.

According to scientific sources [1] C4 photosynthesis plants (maize, sorghum, millet) have
high rates of photosynthesis intensity and are characterized by high yield. Photosynthesis intensity
depends on the factors, for which weeds compete with cultivated plants (heat, moisture, nutrients),
and from which the yield is depended. Herbicides, while reducing the amount of weeds, contribute
to better plant supply with abiotic factors. The level of chlorophyll may depend on the efficiency of
crops protection from weeds [2].

The aim of our experiment was to investigate the content of a and b chlorophyll in sugar
sorghum leave as the main photosynthetic plant organ, to determine dependency of green pigment
content from nutrition, as well as to investigate the effect of chemical methods of weed control on
photosynthetic pigment formation in sugar sorghum leaves.

Materials and methods. Field experiments were carried out in 2011-2013 in the fields
Uladovo-Liulynets EBS of Institute of Bioenergy Crops and Sugar Beet NAAS.

Soil of the experiment plots was deep poor humus chernozem. The cultivated layer consisted
3.7% of humus, 10.3% of light hydrolyzed nitrogen, as well as 23.3 and 13.5 mg of phosphorus and
potassium mobile forms per 100 g of soil, respectively; pH of soil solution 5.6; hydrolytic acidity
was 1.5 meq/100 g of oil.

To achieve the goal, our experiments were performed with Silage-42 sugar sorghum in
respect of a number of factors that can affect significantly the chlorophyll content, namely: the
effect from different fertilizer rates (control (without fertilizers), NgoPsoKso, NicoP160Ki60) and the
effect of herbicides.

The experiment was carried out by systematic repetition method. The experiment variants in
each repetition were placed in the plots consistently. The experiment was replicated three times.
Sowing was carried out to a depth of 5 cm, the row space width was 30 cm with 300000 seeds per a
hectare. Mineral fertilizers (ammonium nitrate, granular superphosphate and potassium chloride)
were scattered for ploughing under the experiment scheme. Spraying was made by OP-2000 boom
sprayer with DialenSuper herbicide solution in the phase of 3-5 crop leaves at fertilizing rate of 1.0-
1.25 I/ha and with working liquid usage rate of 220-250 I/ha. Spraying was carried out in the sunny
dry weather at temperature between 16 and 24 °C.



Determining plastid green pigments in sugar sorghum leaves was performed by
spectrophotometric analysis [3, 4] with simultaneous definition of dry matter content in leaf plates.
Concentration of a and b chlorophylls and their amount were calculated in milligramme per a
gramme of dry matter.

Results. The experiment results manifested that the essential for chlorophyll formation is
fertilizer rates as well as chemical methods of weed control (Fig. 1-3).
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Fig.1-3. Chlorophyll contents in sugar sorghum plants depending on nutrition and herbicides
(mg/g of dry matter), average for 2011-2013

With fertilizer applying in the rate of NgoPsoKso a chlorophyll content in the panicle ejection
phase in variants with chemical cultivation, compared with the weed control plots, increased by
14.8%, b chlorophyll content increased by 6.7%, as for fertilizer applying in the rate of N;s0P160Ki60
the increase was 18.2% and 22.4%, respectively,.

Although the issue of mineral effect on chlorophyll changes in ontogenesis of different
crops is still far from complete solution, it just proved that fertilizers contribute to chlorophyll
productivity at higher and sustainable level [5].

Fertilizers have a significant effect on a and b chlorophyll contents in the early growth
stages. Sugar sorghum plants, which grew at high agrobackground, distinguished by high
chlorophyll content compared with other variants throughout the entire growing season.

According to observations of some researchers [6, 7] the amount of plant chlorophyll
increases with plant age and quickly reaches the level of adult plants. This rate is predetermined by
plant hereditary characteristics and depends on lighting conditions, nutrition and other factors.

Chlorophyll content in sugar sorghum at the beginning of the growing season was in average
for weed control variant 4.35 mg/g and for chemical cultivation variant 3.48 mg/g of dry matter.
After transition from the stem growth phase to the panicle initiation phase chlorophyll content in all
experiment variants reached maximum rates and remained on high level for long time of growing
(4.17 - 5.82 mg/g of dry matter for control variant and 4.53-6.94 mg/g for variants with herbicides).
This can be explained by the fact that protoplast livelihood increased by improving of plant



nutrition, also we have observed the growth of their hotbeds and hence increasing in size of plastid-
containing cells as well as formation of new cells, which resulted chloroplast increasing in the cell.
After the panicle initiation phase chlorophyll content in sugar sorghum leaves began to decrease to
2.08 — 2.41 mg/g of dry matter in the weed control plots and to 2.59 — 2.74 mg/g for variants with
chemical cultivation that was a result of leaves growth and formation process termination as well as
the beginning of their aging.

The findings revealed importance of minerals in biosynthesis and stabilization of
chlorophylls. This is the evidence that in order to maintain chlorophyll content at high level the
plant needs of fertilizers in sufficient quantity during the entire growing season.

Higher efficiency of weed control in the chemical cultivation plots conduced of increasing
in plant chlorophyll content for the cultivated plant variants. It was revealed that the usage of
pastemergences produced some suppression of sugar sorghum plant growth that is indicated by
difference in number of chlorophylls in stem formation phase, which was 28.8% compared with the
control variants. However, it should be noted that even in the panicle initiation phase chlorophyll
content in leaves of sugar sorghum manifested in favour of variants using herbicides.

The highest chlorophyll content in sugar sorghum plants was in herbicide NieoP160Kis0
variants.

Conclusions. Research of a and b chlorophylls content and their amount in Silage-42 sugar
sorghum, depending on mineral nutrition background and crop protection from weeds, manifested
that the combined effect of fertilizers and herbicides leads to increased chlorophyll content in leaves
of sorghum plants by 15.1% against the background of average fertilizer rate, and by 22.4% when
using full fertilizer rate.
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Anomauin

Kypuno B.JL, I'puzopenxo H.O., Mapuyk O.O.

Bmicm ma cniggionoutenna naacmuoHux 3e1eHUX Ri2MEHmie y JUCMKAX POCTUH COpP2O
UYKP0BO20 3A/1e)HCHO 6i0 6NIUGY €/1eMEHNIE HCUGIEHHA ma 2epoiyudie

Haseodeno pezynomamu Oocniodicenv 3 @usuenHs emicmy xaopoghinie a, b ma ix cymu 6
JIUCKAX POCTUH cOpeo YyKpogozo (copm Cunoche 42) 3anedcHo 6i0 3acmocy8anHs pi3HUX 003
MIHEpAIbHUX 000pU8 ma XiMiyHux Mmemooie bopomuvou 3 Oyp sHamu. Bcmanosneno, wjo cymicHa 0is
00bpus ma 2epoiyudis npuzeoouUms 00 NiOBUUIEHHS 8MICIY XI0POQINi6 68 JUCMKAX POCIUH COP2O
YYKPOBO2O.

Kniouosi cnosa: copeo yykpose, copm, 003u 006pus, 2epoiyuou, xiopogin



Annomayus

Kypuno B.JL, I'puzopenxo H.A., Mapuyk A.O.

Cooepiicanue u coomnouienue naIACMUOHBIX 3€1eHbIX NUZMEHM 08 8 TUCMbAX PACHEeHUT
COP20 CAxXapHO20 3a8UCUMO OM GIUAHUSA ITIEMEHIM 06 RUMAHUSA U 2ePOULUI08

IIpusedenvl pe3yrbmamol UCCIE008AHUL NO UZYUEHUIO COOEPAHCAHUSL XI0POPULI08 a, b u ux
CYMMbL 8 JUCMbAX pacmeHuti copeo caxaphoeo (copm Cunochoe 42) 6 3agucumocmu om
NpUMEHeHUs. PA3TUYHLIX 003 MUHEPANIbHbIX YOOOpeHutl U XUMUYeCKUX Memooos 0O0pvboObl ¢
COpHAKAMU. Ycmanogneno, ymo coemecmuoe oelicmeue y0oopeHull u 2epouyudo8 npusooum K
NOBBIUEHUIO COOEPHCAHUSL XTIOPOPUNIO8 8 TUCTBIX PACMEHUL COP2O CAXAPHORO.

Kniouesnvte cnosa: copeo caxaproe, copm, 003vl Y0oOpeHull, 2epouyuobl, Xiopopui



