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ABSTRACT 

There is a need to increase wheat productivity world wide, in particular in developing countries. There
are different scientific reports about application of humic substances in crops. Humic preparations are
increasingly applied as stimulators in plant breeding. Humates of brown coal, peat and soils are mostly studied
while sapropel humates are much less known. Because this, we conducted an experiment for evaluation effect
of a humic preparation derived from sapropel on different wheat genotypes. Yield and some of yield
components measured. ANOVA showed that potassium humate had significantly effect on seeds number per
spike, seed weight per spike, yield and biomass at probability level of 1 %. But it had not significantly effect
on 1000 seed weight and plant height. So there were not differences between interactions (application of
humate × genotypes) for all of characters. Potassium humate significantly increased grain yield. Totally, yield
of wheat increased from 2.5 to 3.6 ton/ha by use of applied humic fertilizer. 
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Introduction

In Iran, a wide variety of field, fruit and
vegetable crops is produced but by far the most
important irrigated crop is wheat. According to soil
and land surveys, a total of about 17 million hectares
of land could potentially be cultivated although most
have some limitations. The main limitation to
agricultural expansion is water availability not land
availability. Low rainfall, high air temperatures and
high evaporation rates result in a high water
requirement for agriculture. Salinity and drought are
among the most important environmental stresses that
limit crop production in Iran [1].

Although wheat yield potential has been
increasing at an annual rate of approximately 0.9 %
over the last 30 years, it is predicted that wheat yield
needs to increase by 1.6 % per year over next 20
years to meet the needs of an increasing global
demand [2]. Thus, there is a need to increase wheat
productivity world wide, in particular in developing
countries. In order to further increase wheat yield

potential genetically, it is important for us to
understand the physiological and genetic basis of
yield [3].

Grain yield in wheat can be analyzed in terms of
three yield components (number of spikes per square
meter, number of kernels per spike, and kernel
weight) that appear sequentially with later developing
components under control of earlier-developing ones
[4, 5]

Humic substances (HS) are the result of organic
decomposition and the natural organic compounds
comprising 50 to 90 % of the organic matter of peat,
lignites, sapropels, as well as of the no- living
organic matter of soil and water ecosystems [6].
There are different scientific reports about application
of HS in horticultural and crop plants [2].
Application of HA in agriculture as soil fertilizer and
soil conditioner has been extensively discussed in the
literatures. To date, numerous researches have
demonstrated conclusively that HS have significant
impacts on the soil structure and plant growth [7].
Humic preparations are increasingly applied as
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stimulators in plant breeding. Humates of brown coal,
peat and soils are mostly studied while sapropel
humates (bottom organic sediments) are much less
known [8]. Nevertheless, HA in proper concentrations
can enhance plant and root growth [2]. Presence of
HS is important during all stages of plants’
development but particularly vital in the early
stages.  That is why the pre-planting treatment of
seeds is very important.  Even before germination
begins, vital forces are awakened, and the immune
system is stimulated. The use of humates guarantees
high quality, vitamin-rich produce. Thus, humic
preparations are the reliable protection for plants and
crops against harmful admixtures from our
environment (soil, subsoil waters, rain-water, and the
atmosphere), which is more polluted each day.  They
also protect crops from unfavorable environmental
factors (drought, ionizing radiation, etc.). HS
determine the structure and the fertility of the soil.
They are an effective measure in solving ecological
problems, such as pollution of soil and subsoil waters
by chemicals used in agriculture. Therefore, treating
vegetating plants with humates ensures their
continuous nutrition with vital macro- and micro-
elements. Humates stimulate micro-organisms and
therefore are conducive to humus restoration [9]. 

In this investigation, effect of a sapropel derived
potassium humate studied on yield production of
wheat in condition of Ardabil region, IRAN.

Materials and Methods

An experiment were conducted for determination
effect of potassium humate derived from sapropel on
six bread wheat genotypes namely Gascogne,
Sabalan, 4057, Ruzi-84, Qobustan and Saratovskaya-
29 in Agricultural Research Station of Islamic Azad
University, in Ardabil, Iran. These genotypes were
originated from CYMMIT, IRAN, Azerbaijan.
Factorial experiment applied in three replications. The
first factor (A) was application of potassium humate
or not; and the second was genotypes (B).
Treatments by Potassium humate (1ml/l) were done
as pre-planting on seeds and spraying at three follow
stages: 1) tillering stage 2) stem elongation 3) after
anthesis. 

Yield and yield components were noted.
Measured characters were grain yield, biomass per
plant, spike number per square meter, seeds number
per spike, 1000 seed weight, Spike length, peduncle
length and plant height. ANOVA were done by
MSTATC software. 

Results and Discussion

ANOVA showed that potassium humate had
significantly effect on seeds number per spike, seed
weight per spike, yield and biomass at probability
level of 1 %. But it had not significantly  effect  on

Table 1: Composition of potassium humate derived from sapropel
Composition N(%) Humus(%) P(%) K(%) pH N-NH4(mg/l) N-NO3(mg/l) P2O5(mg/l) K2O(mg/l)
amounts 2.8 5.0 0.4 10 8.2 460 890 890 8600
Composition MgO(mg/l) Cu(mg/l) Zn(mg/l) S(mg/l) Fe(mg/l) Mn(mg/l) B(mg/l) Mo(mg/l) Co(mg/l)
amounts 620 4.5 11.5 400 15 10 2 2 1 

Table 1: Analysis of variance for wheat genotypes at presence of potassium humate
S.O.V Df GrainYield Biomass/ Spike seeds Seeds 1000seed Spike peduncle plant 

ton/ha plant number/m2 number/spike weight/spike weight Length length height
R 2 0.292 ns 0.003 ns 8819.11 ns 59.941 ns 0.055 ns 66.775 ns 0.141 ns 19.54 ns 241.07**
A 1 11.639** 1.863* 128.444 ns 306.25* 0.884* 11.29 ns 0.871 ns 34.81 ns 14.39 ns

B 5 2.308** 1.087* 4140.18 ns 131.93* 0.661** 106.53** 2.855** 142.07** 724.25**
AB 5 0.399 ns 0.558 ns 1268.71 ns 76.173 ns 0.309 ns 31.834 ns 0.402 ns 4.18 ns 35.74 ns

E 22 0.314 0.303 5937.17 51.697 0.143 25.337 0.513 25.25 40.14
CV (%) - 18.32 15.78 23.31 22.50 23.25 10.46 8.10 14.37 7.14
ns: non significant differences; *: significant at p<0.05; **: significant at p<0.01
A: humate levels (treated by it, without its treatment); B: genotypes

Table 2: Comparison of means for significant traits
Genotypes Grain Biomass/ seeds Seeds 1000seed Spike peduncle plant

Yield (ton/ha) plant(gr) number/spike weight/spike(gr) weight(gr) Length(cm) length(cm) height(cm)
Gascogne 2.94 b 3.66 a 31.07 ab 1.74 a 49.57 ab 8.7 a 28.92 c 74.21 c
Sabalan 3.35 ab 3.57 a 36.87 a 1.86 a 47.8 ab 9.57 a 38.52 ab 89.42 b
4057 3.97 a 3.31 ab 33.90 a 1.70 a 47.4 ab 8.63 a 32.73 bc 83.42 bc
Ruzi-84 3.09 b 3.79 a 35.10 a 1.84 a 49.2 ab 8.93 a 30.77 c 84.8 bc
Qobustan 2.92 b 3.88 a 31.30 ab 1.65 a 53.8 a 9.53 a 37.67 ab 93.48 b
Saratovskaya-29 2.08 c 2.72 b 23.53 b 0.97 b 40.87 b 7.7 b 41.23 a 106.8 a

1000 seed weight and plant height. So there were not
differences between interactions (application of
humate × genotypes) for all of characters.

Seyedbagheri [10] evaluated commercial humic
acid products derived from lignite and leonardite in

different cropping systems from 1990 to 2008. The
results of those evaluations differed as a result of the
source, concentration, processing, quality, types of
soils and cropping systems. Under their research,
crop yield increased from a minimum 9.4 percent to
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a maximum 35.8 percent. In our study, grain yield of
wheat increased from 2.5 to 3.6 ton/ha (44%) by use
of a sapropel derived potassium humate. However,
Kulikova et al.[6] expressed that in spite of
numerous studies on the biological effects of humic
substances, the mechanism of their action remains
unclear.

Increasing of grain yield in wheat by application
of a liquid humic fertilizer based on sapropel was
unbelievable in the condition of this investigation. It
seems to be the stochastic nature of humic
substances.
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