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STIMULATION OF SWEET SORGHUM SEED

Presented are research results on the efficiency of different ways of stimulating
Sweet sorghum seeds using microelements and microfertilizers for pre-sowing
treatment. We established that they improve seed germination power both in
laboratory and field conditions, promote intensive growth and development of plants
during the growing season as well as better preservation of plants and increase in
their productivity. The most effective options to stimulate sorghum seeds appeared
microfertilizer Avatar and Rost-concentrat that provided the highest crop
productivity of 42.5 to 47.3 t of dry matter per 1 ha with dry matter content of 18.2 to
18.8% and sugar content of 12.8 to 13.2%, respectively.

Keywords: seeds; methods of stimulation; microelements; microfertilizers;
seed sowing quality; productivity.

Introduction. At present, the ever-growing deficit of petroleum products, their
high cost and the deterioration of ecological environment factors is forced to find the
alternative clean energy sources. In this connection, relevant is the use of energy,
which is stored by plants through their photosynthetic activity. In Ukraine, one of the
alternative sources for biofuels production could be sugar sorghum, which is now
grown in clean, compacted or mixed with other crops (corn, soy) [1].

Sweet sorghum has a high yield potential of green mass, in terms of 1 ha can
get up to 1.4-1.5 tons of biofuels on unirrigated land and up to 2,2-2,5 tons — on
irrigated. However, calculations show that available varieties of this crop can provide
sugar at 2.8-3 t/ha in rainfed conditions and 4.5-5.0 t/ha — when irrigation applying
(content of stems juice from 17 to 24%) [2].

It is known that sorghum seed are particularly sensitive to stress factors during
germination. In addition, the biological feature of this culture is slow initial growth.
Seed of sugar sorghum is germinating slowly — in the period "sowing-ladder"
continues 25-30 days. As a result, its field germination is reduced, seedlings appear
not simultaneously and liquefied [3]. Therefore for sorghum the particular
significance is the development an effective technology of seed pre-treatment that
will stimulate the initial growth and development of plants.

There are various methods of agricultural cultures seed stimulate that
contribute to accelerated seeding emergence, increase field germination of seed,
reduce the incidence of plants and, ultimately, increase the yield of this crop.

It is established that additional physical methods and methods of seed stimulate
of sugar and fodder beet in most cases gave positive results [4]. Thus, according to
G.V. Dronova [5] sugar beet seed processing by the concentrated solution of
potassium chloride (2-5%) provided a receipt 28% and more stairs on the 14™ days,
cut their to the stairs period and increased the resistance to disease and pests. In the
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experiments of Ukrainian Institute of Agriculture the presowing treatment of fodder
beet (Kyivskyy sort) by microelements is contributed an increase of field germination
of seed: boron (0.01%) — 20%, cobalt (0.05%) — on 18% zinc (0.05%) — on 10-13%

[6].

The aim of our research was to establish the features of seed germination,
plant growth and development and sugar sorghum productivity formation depending
on pre-treatment of seed and microelements fertilizers.

Materials and methods. The experiments were conducted during the 2011-
2014 in Institute of bioenergy crops and sugar beet NAAS.

The scheme of the experiment: 1) without pre-treatment of seed (control); 2)
seed soaking in ordinary water; 3) soaking in solutions of salts of microelements zinc
(0.05%); 4) cobalt (0.05%); 5) manganese (0.05%); 6) Avatar fertilizers (0.7 1/kg)
and 7) Rost-concentrate (1.0 I/kg).

Sugar sorghum hybrid is Dovista. The samples of seed in 4-fold repetition (up
to 100 pc. in each) soaked during 24 hours and dried to a loose condition in
accordance with the scheme of the experiment. After drying seed of the each variant
are separated into two samples: the first — to determine the dynamics of germination
and laboratory similarities, the second — to determine field similarities and plants
growth and development.

Results and discussion. Sugar sorghum seed after stimulation was higher
indexes of germination intensity for all variants of the experiment is established
(Table 1).

Table 1

Intensity of seed germination, depending on methods of its stimulation

(average of 2011-2014).

Number of germinated seed (%)
Variants on ... day after experiment laying
2 4 - energy of 6 8 10—
germination germination
1 (c) 8 76 78 81 81
2 9 79 83 83 83
3 16 86 88 89 89
4 12 83 85 85 85
5 12 84 86 87 87
6 18 87 89 89 89
7 16 87 89 90 90
SSDg 05 - 1,6 - - 1,6

So, on the second day after the laying of the experiment the number of the
sprouted seed in variants 3—-7 was in 1.5-2.2 times higher compared with the control
in the average of research years.

The highest values of germination energy (86-87%) and seed similarity (89—
90%) obtained by its pre-treatment of zinc and Avatar and Rost-concentrat
microelement fertilizers.



While soaking in ordinary water the amount of sprouted seed is increased on
the second day on 1%, the fourth — 3, sixth — 5 and tenth — 2% compared to control
(Table 1).

Table 2

Density of stairs and field germination of seed depending on methods

of its stimulation

Density of stairs, pcs/m Field germination, %
Variants Year/GTC Year/GTC
2011 | 2012 | 2013 | 2014 2011 | 2012 | 2013 | 2014
average average

13112 | 0,7 | 16 13 112 |07 | 16

1) | 95|98 |92 102 97 | 76 | 78 | 73 | 81 | 77

98 (100 94 | 104 | 99 /8 | 80 | 75 | 83 79

10,2 | 10,6 | 10,0 | 10,7 | 10,4 81 84 79 85 82

10,0 | 10,4 | 9,5 | 10,7 | 10,2 79 | 82 75 | 85 80

2
3
4 10,0 | 10,2 | 9,3 | 10,6 | 10,0 79 | 81 | 74 | 84 80
5
6

10,5106 | 95 | 11,0 | 10,4 83 | 84 | 79 | 87 83

7 10,6 | 10,9 | 10,1 | 11,3 | 10,7 84 | 86 | 80 | 89 85

SSDogos | 04 | 0,3 | 05 | 0,5 0,4 32 | 30 | 25 | 31 3,0

Productivity of sugar sorghum agrophytocenoses is determined by factors that
directly influence on its main indicators - is the appearance and number of stairs, field
germination of seed, architectonic plant, stand density, yield of green mass, dry
matter content and sugar. On average of research years the longest period of shoots
occurrence is marked on the control — 18 days, the lowest — 13 days on the 7" variant
where the seed are soaked in a Rost-concentrat fertilizers solution (Table. 2). In other
variants, the number of stairs on the 18" day of their appearance was 110-115% from
control.

The density of stairs in average of years is ranged from 9.7 pcs./m on the
control to 10.7 pcs./m on the 7" variant 7 depending on variants of the experiment
Regarding to field germination of seed, its values were high in almost all variants of
experiment. The significant increase in field similarities is noted in variant 3, 6 and 7
— 82, 83 and 85% respectively. The tendency to field germination increasing is
observed in variants of where the seed soaked in ordinary water and solutions of
cobalt and manganese microelements. Furthermore, it should be noted that the value
of this indicator is also largely dependent on the hydrothermal conditions during the
"sowing-shoots" period. Thus, by the value of GTC in 2011 at 1.3, field germination
of seed of sorghum was 76-84% in average of all experiment variants, in 2012
(GTC 1.2) — 78-86%, in 2013 (GTC 0.7) — 73-80 and in 2014 at 1.6 GTC — 81-89%.

More intense growth and development in the start of vegetation on the variants
with sugar sorghum seed stimulation is contributed to a better preservation of plants
during the growing season and contributed to productivity increased (Table 3).



Table 3
Sugar sorghum productivity depending on methods of its stimulation
(average of 2011-2014)

The densit){ of Plant | Yield of green Content of, %
Variants b plant standlr!g height, mass, dry
efore harvesting, om t/ha matter sugar
ths. pcs./ha

1(c) 134,0 234,3 39,5 17,0 11,9
2 136,8 236,0 40,3 17,3 12,1
3 1440 239,8 42,5 18,2 12,8
4 138,2 237,5 40,8 17,5 12,3
5 141,1 238,0 41,6 17,9 12,5
6 1440 238,0 42,5 18,2 12,8
7 148,3 239,4 43,7 18,8 13,2
SSDo 05 7,2 5,4 2,5 0,24 0,23

In average of research years the density of plants before harvesting on variants
3-7 on 4.2-14.3 thousand. pcs./ha, plant height — on 3,2-5,5 cm, the yield of green
mass — 1,3-4,2 t/ha, dry matter content — on 0,5-1,8 t/ha, sugar — on 0,4-1,3% were
greater than on the control.

Conclusions. 1. The conducted research showed that growth and development
of sweet sorghum plants, forming its productivity is largely depends on the methods
of seed stimulation.

2. The main effect of sugar sorghum seed stimulating is to increase the
intensity of its germination in both laboratory and field conditions, contributing to a
more intensive growth and development of plants during the growing season, and
ultimately the better preservation of plants and increase of their productivity.

3. The highest values of germination energy (86-87%) and laboratory
germination of seed (89-90%), density of stairs (10,4-10,7 pcs./m) and field
germination (83-85%) are received by its pre-treatment of zinc and Avatar and Rost-
concentrate microelement fertilizers. As a result, in the same variants is received the
superior productivity of culture — 42,5-47,3 t/ha with the dry matter content at 18,2—
18,8% and sugar 12,8-13,2% respectively.
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Anomauisa

Cmopoycux JI.1.

Cmumyn108anna HACIHHA COP20 UYKPOBO20

Haseoeno pezynomamu  Oocnioxcenns egekmusHocmi  pi3HUX Cchocoois
CMUMYTIIO8AHHSL HACIHHA COP20 UYYKPOBO2O ULISXOM GUKOPUCMAHHA 05 1020
nepeonocieHoi  00pobKU  MiKkpoenemenmie [ MIKpooobpus. Bcmanosneno, wo
BUKOPUCMAHHSL YUX NPenapamis noKpauwjye iHmeHCcUgHIiCms NPOPOCMAaHHs HACIHHI K
Yy 1a60pamopHux, max i NOIbO8UX YMOBAX, CHPUAE OLNbUL [HMEHCUBHOMY DOCMY |
PO36UMK)Y POCIUH HPOMA2OM 6e2emayii, a 6 KIHYeGoMy pe3yibmami Kpaujomy
30epedicenHIo pocautn i nidsuwerHIo ixuvoi npodykmusnocmi. HaitleghexmusHiwum
BUABUNUCS BaApIAHMU 3 BUKOPUCMAHHAM Ol CMUMYTIOB8AHHA HACIHHA  COpP2O
MiKpoOobpus Asamap ma Pocm-xowyenmpam, Ha 6apianmax 3 sSKUMU OMPUMAHO
Hatguwull piseHb npooykmuenocmi Kyaomypu — 42,5-47,3 m/ea 3 emicmom cyxoi
peuosunu Ha pieni 18,2—18,8% ma yyxpy 12,8—13,2% s6ionosiono.

Knrowuosi cnoea: HacinHa, cnocoou  CMUMYNIOBAHHA,  MIKpOeieMeHmi,
MIKPOO0OpUBA, NOCIBHI AKOCMI HACIHHA, NPOOYKMUBHICb.

Annomauus
Cmopooscux JI. A.
Cmumynupoeanue cemMan copzo caxapHozo
Ilpusedenvt  pezyromamol  ucciedo8anus  IP@exmueHocmu  pa3IUUHbIX
Cnoco608 CMUMYIUPOBAHUSL CEMAH COP2O CAXAPHO20 NYyMeM UCHOTb308AHUSL 05l €20



npeonocesHoli 00pabomKu MUKPOITEMEHMO8 U MUKPOYyOobpeHul. Ycmarnosneno,
YMo UCHOAL308AHUE DMUX NPENnapamos Yiyuuiaem UHMEHCUBHOCMb NPOPACMAHUS
ceMsH, KaK 6 JNabopamopHviX, MaK U NOJesblX YCI08UsX, cnocoocmeyem bOonee
UHMEHCUBHOM)Y POCMY U PA36UMUIO PACMEHUL 8 MeYeHUue decemayul, d 8 KOHeYHOM
umoee Jayduiell COXPAHHOCMU pACMEHUU U NOBbIUEHUIO UX HPOOYKMUBHOCMUL.
Haubonee sppexmusnvivu oxazarucov 8apuanmsl ¢ UCNOIb308AHUEM  OJiA
CMUMYIUPOBAHUSL CEMSIH COP2O MUKPOYOobpenui Aeéamap u Pocm-xonyenmpam, Ha
8APUAHMAX C KOMOPLIMU NOJYYEHA CAMAsl 8bICOKASL NPOOYKMUBHOCb KYIbMYpPbl —
42,5-47,3 m/ea ¢ codepacanuem cyxoeo sewpecmea Ha yposue 18,2—18,8% u caxapa
12,8-13,2% coomeemcmeenHo.

Knioueevie cnoea: cemena, cnocobvl CMUMYIUPOBAHUS, MUKPOIIEMEHMbL,
MUKPOYOOOPeHUsl, NOCeBHble Kauecmaa CeMsH, NPOOYKMUBHOCHb.



