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CROPS AFTER TREATMENT WITH ORGANIC FERTILIZER HUMUSTIM
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Abstract

Vasileva, V., T. Kertikov and A. Ilieva, 2017. Dry mass yield and amount of fixed nitrogen in some forage legume
crops after treatment with organic fertilizer Humustim. Bulg. J. Agric. Sci., 23 (5): 816-819

The study aimed to establish some changes in agronomic indicators of spring forage peas (Pisum sativum L., variety Pleven
4) and vetch (Vicia sativa L., variety Obrazets 666) after application of organic fertilizer Humustim. The experiment was car-
ried out on the experimental field of the Institute of Forage Crops, Pleven, Bulgaria in three consecutive years. The fertilizer
was applied through i) presowing treatment of seeds, ii) during vegetation and iii) combination of both. The observations
showed that dry mass yield in both crops increased significantly after presowing treatment of seeds with Humustim at the dose
of 1.2 L/t + one treatment during vegetation (in vetch with 19.8%, and in peas with 20.1%), under high sustainable yield index.
The amount of fixed nitrogen in peas was found increased to 20.8% (presowing treatment of seeds at the dose of 1.2 L/t +
one treatment during vegetation), and in vetch, to 21.3% (presowing treatment of seeds at the dose of 1.2 L/t + two treatments
during vegetation). The treatment with Humustim increased the efficiency of utilization of nutrients of peas. The peas plants
accumulated in their dry mass to 4.25 kg/da more nitrogen after presowing treatment of seeds with Humustim at the dose of 1.2
L/t + one treatment during vegetation. The treated plants, both peas and vetch was more effective over nontreated with regard
to important agronomic indicators. Based on the positive results, it is recommended the use of Humustim organic fertilizer in

the technologies of cultivation of spring forage peas and vetch in modern trends of the organic farming.
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Introduction

Legumes are the key to the construction of sustainable
agriculture (De Vliegher et al., 2011; Lusher et al., 2014).
With its unique ability to establish symbiotic relationships
with Rhizobium bacteria and fixation of atmospheric nitro-
gen, they are an important component for ecology friendly
forage systems and allow obtaining high yields using fewer
resources (Graham and Vance, 2003).

The spring forage (Pisum sativum L.) and vetch (Vicia
sativa L.) are valuable forage legumes with multifunctional
purpose. They have a short vegetation period, high dry mat-
ter productivity and fixed to 150 kg N/ha under favourable
conditions (Unkovich and Pate, 2000; Voisin et al., 2003).

*Corresponding author: viliana.vasileva@gmail.com

The development of sustainable agriculture with preser-
vation the environment is the main vision of the strategy for
sustainable development of agriculture. Interest has turned to
the use of environmentally friendly products because chemi-
cal fertilizers pollute soil and groundwater and selectively
accumulated environmentally harmful chemical elements by
prolonged use (Singh et al., 1990; Das, 2011; Nacheva et al.,
2012; Enchev and Kikindonov, 2015).

Humustim is a registered fertilizer for use in organic
production in Bulgaria. It is a liquid organic humate fertil-
izer and growth stimulator. Its application by seeds treat-
ment and/or leaf application promote growth and develop-
ment of plants and ensure high and qualitative yields from
the crops.
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The aim of this investigation was to access some changes
in agronomic indicators such as dry mass yield, efficiency
of utilization of nutrients, accumulation of nitrogen in the
dry mass, amount of fixed nitrogen in spring forage peas and
vetch after application of organic fertilizer Humustim.

Materials and Methods

The investigation was conducted on the experimental field
of the Institute of Forage Crops, Pleven, Bulgaria on leached
chernozem soil subtype without irrigation during three consis-
tent years. Long plots method, with 10 m? plot size was used.
The action of organic fertilizer Humustim (the composition of
the liquid formulation is shown at the end of this section was
tested on spring forage peas cv. Pleven 4 and vetch cv. Obrazets
666. They were sown at row spacing 15 cm with a sowing
rated at 110 (for peas) and 200 (for vetch) germinated seeds/
m?. The next variants in 4 replications were studied: Control —
nontreated seeds (NS); Nontreated seeds + one treatment during
vegetation (TDV) (NS + one TDV); Nontreated seeds + two
treatments during vegetation (NS + two TDV); Treated seeds
0.6 L/t (TS 0.6 L/t); Treated seeds 0.6 L/t + one treatment during
vegetation (TS 0.6 L/t + one TDV); Treated seeds 0.6 L/t + two
treatments during vegetation (TS 0.6 L/t + two TDV); Treated
seeds 1.2 L/t (TS 1.2 L/t); Treated seeds 1.2 L/t + one treatment
during vegetation (TS 1.2 L/t + one TDV); Treated seeds 1.2
L/t + two treatments during vegetation (TS 1.2 L/t + two TDV).
The seeds were treated for 24 hours before sowing. The treat-
ment during vegetation was done at the stages of growing up
and from the beginning of flowering to full flowering with the
dose of fertilizer 40 ml/da.

The next indicators were investigated: dry mass yield
(from fresh mass yield and % of dry matter) (dried at 60°C);
sustainable yield index according to the formulae of Singh et
al. (1990): SYI (Sustainable yield index) = (Ym-Sd)/Ymax,
where: Ym — mean yield, Sd — standard deviation, Ymax —
the maximum yield; nitrogen in dry mass yield as productiv-
ity of dry mass multiplied by nitrogen content in dry mass (%
of dry matter) (for peas); efficiency of utilization of nutrients
(a physiological parameter), kg of harvested dry mass/kg to-
tal N in plant (a formulae of Bowen and Zapata, 1991) (for
peas); amount of fixed nitrogen according to the formula of
Carlsson and Huss-Danell (2003) for roughly estimation in
the field conditions. The data were averaged and statistically
processed using SPSS 2012.

The composition of the liquid formulation of organic hu-
mate fertilizer Humustim is as follows: total N — 3.0%; total
P — 0.4%; K — 9.7%; humic acids — 32.0%; fulvic acids —
4.0%; macro elements Ca, Mg, Zn, Cu, Co, Mb, B, S, etc.;
ash — 18.0%.

Results and Discussion

The obtained results showed a higher yield of dry mass in
the variants with presowing treatment of the seeds for both,
peas and vetch (Table 1). The exceeding in dry mass yield as
compared to the control were similar (10.5-12.0%) for the
treatment of pea’s seeds with Humustim at the dose of 0.6 L/t
and one, or two treatments during vegetation did. A higher
yield of dry mass was obtained upon treatment with the high-
er dose (1.2 L/t) and exceedings as compared to the control
reached 19.8% for the treatment of seeds with Humustim at
the dose of 1.2 L/t and one treatment during vegetation. No
evident difference between the yields obtained after treat-
ment of the seeds and the combination of treatments during
the vegetation.

Table 1

Dry mass yield and sustainable yield index (SYI) from
forage peas and vetch after treatment with organic fertil-
izer Humustim

Variants Forage peas Vetch

dry mass, | SYI |drymass,| SYI

kg/da kg/da

NS (Control) 8344 0312 7047  0.125
NS + one TDV 848.0 0.338 745.3 0.132
NS + two TDV 859.6 0341 7540  0.137
TS 0.6 L/t 921.6 0355 7767  0.142
TS 0.6 L/t + one TDV 9256  0.358  790.0 0.146
TS 0.6 L/t + two TDV 9348 0368 798.0  0.148
TS1.2 L/t 962.0 0378 8220  0.150
TS 1.2 L/t + one TDV 1000.0 0399 8398  0.155
TS 1.2 L/t + two TDV 980.0 0396 846.7  0.155
Average 918.4 0.361 786.3 0.143
LSD 5% 59.5 49.1

The dry mass yield from vetch was lower as compared to
peas, but the same trends were found. The highest was dry
mass yield when the treatment of seeds at the dose of 1.2
L/t + two treatments during vegetation were done and the
exceedings of 20.1% as compared to the control was found.
Sustainable yield index increased in proportion to the doses
applied for the both crops.

Nitrogen in dry mass yield is an important characteristic
and is related to the quality of the forage. In our study, it
is defined only in peas and in all variants tested was found
higher than that of the control (Table 2). In variants with only
treatment with Humustim during the vegetation nitrogen in
dry mass yield was found by 12.3-13.2% higher as compared
to the control — for the lower dose (treatment of seeds at the
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dose of 0.6 L/t) — from 19.4 to 21.9%, and for the highest
dose (treatment of seeds at the dose of 1.2 L/t) — from 25.4 to
26.7%. The highest nitrogen content in dry mass yield was
obtained at presowing treatment of seeds at the dose of 1.2
L/t + one treatment during vegetation.

Table 2
Nitrogen in dry mass from forage peas after treatment
with organic fertilizer Humustim

Variants N in dry mass yield | To the control+
kg/da % | kg/da
NS (Control) 15.94 - -
NS + one TDV 17.90 12.3 1.96
NS + two TDV 18.04 13.2 2.10
TS 0.6 L/t 19.24 20.7 3.30
TS 0.6 L/t + one TDV 19.43 21.9 3.49
TS 0.6 L/t + two TDV 19.04 19.4 3.10
TS12 LA 20.10 26.1 4.16
TS 1.2 L/t + one TDV 20.19 26.7 425
TS 1.2 L/t + two TDV 19.99 25.4 4.05
Average 18.88
SE (P=0.05) 0.45

The amount of nitrogen accumulated in dry mass from
peas was from 1.96 to 4.25 kg/da more for treatment with
Humustim variants in comparison with the untreated control.

Physiological efficiency of utilization of nutrients was
found significant increased only when the highest dose Hu-
mustim was used (Figure 1).

The spring forage peas and vetch are nitrogen fixing
crops. Significant higher amount of fixed nitrogen was found
when treatment with Humustim at the dose of 1.2 L/t and
treatments during vegetation were done (Figure 2). There
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Fig. 2. Amount fixed nitrogen from spring forage peas
and vetch after treatment with organic fertilizer

Humustim

The amount of fixed nitrogen in vetch increased with in-
creasing the doses of fertilizer. When pea’s seeds were treated
with Humustim at the dose of 1.2 L/t and treatments during
vegetation were done it was found nitrogen from 1.99 to 2.41
kg/da more than the amount nitrogen fixed from the control
plants. We assume higher amount of fixed nitrogen after
treatments with Humustim resulted from the well-developed
root system, due to the humic acids included in the composi-
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root system of plants, including that of root hairs, where nod-
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Fig. 1. Physiological efficiency of utilization of nutrients in spring forage peas after treatment with organic fertilizer
Humustim
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ules can be located (Datta et al., 2011). In our study, with the
experimental doses of Humustim we introduced humic acids
(%) as follows: with one treatment during vegetation — 12.8;
with presowing treatment at the dose of 0.6 L/t seeds — 0.19,
with presowing treatment at the dose of 1.2 L/t seeds — 0.38,
respectively. The presence of molybdenum in the composi-
tion of the product also has a positive effect on the nitrogen
fixation process.

As whole, treated plants with Humustim, both peas and
vetch was more effective over nontreated in regard to impor-
tant agronomic indicators.

Conclusions

The treatment of spring forage peas and vetch with or-
ganic fertilizer Humustim contributes to the higher and
sustainable dry mass yield, more effectively utilization of
nutrients and accumulation of higher amount of fixed nitro-
gen. In the modern trends such as sustainable agriculture it
is recommended the use of Humustim in the technologies of
cultivation of spring forage peas and vetch.
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