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THE INFLUENCE OF ORGANIC AND BIOLOGICAL FERTILIZERS
ON GROWTH PROCESSES, PRODUCTIVITY AND QUALITY
OF MELON FRUITS IN THE SOUTH-EAST OF KAZAKHSTAN

Melon cultivation is an important feature of agriculture in Kazakhstan. According to Kazakh Acad-
emy of Nutrition, the rate of melon field consumption per 1 inhabitant per year is 26 kg.

In 2019, the cucurbits in the country were cultivated on an area of 102.1 thousand hectares, the
gross harvest amounted to 2382.1 thousand tons, i.e. 132.3 kg per inhabitant per year. These data show
the high export potential of the melon industry in Kazakhstan.

As we know, 95-97% of melons are consumed fresh. In this aspect, there is a need to produce natu-
ral, high-quality melons of particular relevance. The organic melon products can be grown in the climate
of maximum biologization of agricultural technologies.

In Kazakhstan, the production of organic melon products is at the beginning of development. The
most open and regulated elements of biological melon cultivation in the production environment in-
clude the use of organic fertilizers and biological products instead of chemical ones. The data received
in the process of scientific research showed that the use of organic and biological fertilizers helped to
raise fresh plants and process acceleration of fruit ripening by an average of 3-5 days. The productivity
of melon grew to 37.32% with biologized fertilizer systems. So, the quality of melon fruits has increased
for the non-fertilized control. Providing the low cost and high payback of organic fertilizers, the positive
influence on the productivity and ecological purity of the cultivated products, we can do a conclusion
about the potential transition of the melon industry of the country from traditional ways of cultivation to
alternative ones.

Key words: melon, phenology, biometrics, organic and biological fertilizers, variety research, bio-
chemical composition, productivity, quality.
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Ka3akCTaHHbIH, OHTYCTIK-LUbIFbICbI XKaFAQibIHAQ OPraHUKaAbIK,
YKdHe OMOAOTUSIABIK ThIHAMTKbILUTAPAbIH, KayblH AAKbIAbIHbIH, ©CY YpAiCTepiHe,
OHIMAIAIri MeH canacblHa acepi

bakiwa wapyatbiAblFbl — KasakcTaH ayblA LApyallbIAbIFbIHBIH MaHbI3Abl caAachl. Kasak, Taram
aKaAEMMSICbl MOAIMETTepI GoMbIHIIA 1 TypFbiHFa KEAETIH 6aKlia TYTbIHY MOALLIEPI XKblAblHA — 26 Kr.

2019 XbIAbl eAiMizAe 6akua AakbiAAapbl 102,1 MbiH reKTap XXEPAE OHAIPIAIMN, >KaAMbl XXMUbIH-TEPIH
KeAeMi 2382,1 MbIH T, 9FHU 8p >KEpriAiKTi TypfbiHFa WakkaHAa 132,2 kr Kypaabl. bBya MeAiMeTTep
KasakcraHaarbl 6akiia caAaCbIHbIH XKOFapbl 3KCMOPTTbIK, MOTEHLMAAbIH PaCTaiAbl.

bakwa eHimaepiHiH 95-97 % 6GaAFbiH KYMAE TYTbIHbIAATbIHbLI 6eAriAi. Ocbl opaiiaa, Taburm, >KOFapbl
canaabl 0aklia eHIMAEPIH OHAIPY ©3eKTi 6OAbIN TabbiAaabl. DKOAOTMSIAbIK, Ta3a 6akiua eHIMAEpPiH
arpoTEXHOAOTUSIABIK, LUapaAapAbl GapbiHLLa GMOAOTM3aLMsIAAY aPKbIAbl OHAIPYre 60AaAbI.

KasakcraHAa 3KOAOTMSAbIK, Tasa 6Gakiiua eHAIpICi AaMyAblH 6acTankbl CaTbiCbiHAA TYp. OHAIpic
>KaF AAMbIHAA XMMMSIAbIK, OaK LI LLIAPYaLLbIAbIFbIH GBMOAOTUSIABIK, 6aFbITKa OYPYAbIH €H KOAXKETIMAI XKoHe
peTTeAMEAl TOCIAAEPIHE OPraHMKaAbIK, ThIHAMTKbILITAP MEH GMOAOIMSIABIK MpernapaTTapAbl KOAAAHY
>KaTaAbl.
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fbiAbIMM-3epTTEYAED 6apbICbIHAQ aAbIHFAH MOAIMETTEDP OpraHMKaAbK, >KoHe OMOAOTUSIAbIK,
TbIHAMTKBIWITAPAbl KOAAQHY, OCIMAIKTEPAIH, >KAaCbIA MACCACbIHbIH, YAFAIObIHA >KOHE >XeMICTepAiH,
opTawa ecernneH 3-5 TayAikke epTe MiCin-KeTiAyiHe biKnaA eTTi. BUOAOTMAABIK TbIHANTY XXyneciHAe
KayblH 6HIMAIAIr 37,32%-Fa apTTbl. TbiHaMTbIAMaFraH GakblAay HYCKACbIMEH CaAbICTbIpFaHAA KayblH
>KeMiCTepiHiH 6apAbIK, CanaAblK, KOPCETKILLTEPI XKakcapAbl.

JKoFapblaa alTbIAFAHAQPAbBI TY>KbIPbIMAQM OTbIPbIMN, OPraHUKAAbIK, TbIHAMTKbILUTAPAbBIH, TOMEH
63iHAIK KYHbl MEH >XXOFapbl 6TIMAIAITH XX8He 6HAIPIAETIH OHIM BHIMAIAIT MEH SKOAOTMSABIK, Ta3aAbIFbIHA
OH BCepiH eckepcek, eAIMI3AIH ABCTYPAI 6aklia LuapyallbiAbIFbIH aAbTEPHATMBTI OHAIpIC GaFbITbiHaA
OYPY MYMKIHAIM TypaAbl KOPbITbIHADI )KacayFa OOAaAbI.

Ty#in ce3aep: KaybiH, (DEHOAOT S, BUOMETPUS, OPraHUKAAbIK, XKOHE BMOAOrMSABIK ThIHAMTKbILITAP,
OMOXMMMSABIK, Kypam, BHIMAIAIK, cana.
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BAusiHMe opraHM4YecKkMx M OMOAOTMUYECKUX YAOOpeHuiH
Ha POCTOBbIE NMPOLLECCbI, MPOAYKTUBHOCTb M Ka4e€CTBO NAOAOB AbIHU
Ha toro-soctoke Kasaxcrana

baxueBOACTBO — BaXkHasi OTpPaCAb CeAbCKOro Xxo3siictBa KasaxctaHa. Mo aaHHbiM Kasaxckoi
aKaAEMMM MUTaHMs, Hopma noTpebAeHns 6axum Ha 1 XKUTEAS B TOA COCTaBASIET 26 Kr.

B 2019 roay 6axueBble KyAbTYpbl B CTPaHE BO3AEAbIBAAMCH Ha nAowaam 102,1 TbiC. ra, BaAOBble
cbopbl cocTaBram 2382,1 TbiC. T., T.€. 132,3 KI Ha K&XKAOT0 XKUTEAS B TOA. DTU AQHHbIE CBUAETEABCTBYIOT
0 BbICOKOM 3KCMOPTHOM MoTeHUmane 6axueBoit oTpacam KasaxcraHa.

M3eecTHO, UTo 95-97% 6axum yrnoTpedAsieTcs B nuily B CBeXem Buae. B 3Tom acnekTe Heo6-
XOAMMOCTb MPOM3BOACTBA HATYpPaAbHOM, BbICOKOKAUYeCTBEHHOM 6axum npuobperaet ocobyio
aKTyaAbHOCTb. DKOAOTMUYECKM UUCTYID 0GaxueBylo MPOAYKLMIO MOXHO BbIPaCTUTb B YCAOBMSIX
MaKCUMaAbHOM BMOAOrM3aLMM arPOTEXHOAOT M.

B KasaxcTtaHe nNpov3BOACTBO 3KOAOMMYECKM UMCTOM GaxueBOM MPOAYKLMM CTOMT Ha HAaYaAbHOM
3Tane pas3eutus. K Hanboaee AOCTYMHbIM U PEryAVPYEMbIM B YCAOBMSIX MPOM3BOACTBA IAEMEHTAM
6MOAOTMYECKOro 6Hax4eBOACTBA OTHOCUTCS MCMOAb30BaHME OPraHMUeCcKnX yA0BpeHnii n brornpenaparos
B3aMeH XMMMUUYECKMM.

[MoAyyeHHble B XOAE HAyUHbIX MCCAEAOBAHMII AQHHbIE MOKa3aAM, UTO BHECEHMEe OpraHMyeckux u
6MOAOTMYECKMX YAOBPEHMIT CMOCOBCTBOBAAO YBEAMUEHMIO 3EAEHOM MacCCbl PACTEHWI M YCKOPEHMIO
NPOLLECCOB CO3PEBaHMS MAOAOB B CpeAHEM Ha 3-5 cyToK. Ha 6MOAOrM3MpPOBaHHbIX CUCTEMAX yAOBpeHUit
NMPOAYKTMBHOCTb AbIHM BO3POCAQ@ Ha 37,32%. YAYULIMAMCL BCE KAQYeCTBEHHbIE MoKa3aTeAn MAOAOB
AbIHU K HEYAOOPEHHOMY KOHTPOAID. MICXOAS M3 BbILLIEU3AOXKEHHOI O, YUUTbIBAs HEBLICOKYIO CTOMMOCTb
M GOAbLLYIO OKYMAeMOCTb OpPraHUYeckmnx YAOOPEHUI, MOAOKUTEABHOE BAMSIHME HA MPOAYKTUBHOCTb
M 3KOAOTMYECKYI0 UMCTOTY BO3AEAbIBAEMOW MPOAYKLIMM, MOXKHO CAEAATb BbIBOA O BO3MOXKHOCTM
nepexoasa 6axueBor 0TpacAM CTPaHbl OT TPAAMLIMOHHBIX COCOOOB BO3AEAbIBAHMS HA AAbTEPHATUBHbIE.

KatoueBble cAOBa: AblHSI, (heHOAOIMSI, BUOMETPUS, OpraHMyeckme u BroAornyeckme yaobpeHus,
OUOXMMNYECKMIA COCTAB, MPOAYKTUBHOCTb, KAYeCTBO.

Abbreviations

N — nitrogen, P — phosphorus, K — potassium,
t — ton, ha — hectare, t/ha — ton per hectare, kg —
kilogram, g — gram, mg — milligram, m? — square
meter, mg% — milligram/percent, % — percent, MPC
— maximum permissible concentration.

Introduction

Biological or alternative agriculture is
given particular emphasis and huge financial

resources are allocated around the world. All
the world’s major economies are developing
organic farming more focused and balanced
than ever before. And the reason for this one is
the comprehensive factors, such as the health
of the nation and the agricultural state of the
environment [1-3].

The rapid growth of the world’s population
and, as a result, the urbanization of small towns
into megalopolises leads to a global demand of
food products followed by the forced expansion of
agricultural land [4].
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There has been a sharp rise in the use of mineral
fertilizers and chemical plant protection products
over the past 50-60 years due to the increase in
planting acreage, as well as to increase the yield
of agricultural crops [5]. There is also an active
anthropogenic influence on the soil cover by raising
the number of mechanical processing operations.

The annual growth of crops drives up the volume
and frequency of agrochemicals application. Every
year, 10 to 15 types of chemical protection products
are synthesized in the world. Hundreds of thousands
of different types of pesticides are used on crops in
volumes of more than 2-2. 5 million tons per year
[6].

The negative effects of agricultural chemica-
lization are making scientists and consumers of
agricultural products more and more wary. There
are calls for a partial and even total rejection of
chemical agents. However, except for the nutritional
value of the cultivated products, in recent decades,
the more frequent use of synthetic fertilizers,
pesticides, hormones, etc. in traditional production
in some cases leads to a lower quality and safety
of products and a violation of natural relations in
ecosystems [7].

In 2017, UN experts reported 200,000 fatal
pesticide poisonings per year, and that fixed contact
with pesticides is related to cancer, Alzheimer
and Parkinson’s diseases, endocrine diseases,
developmental disabilities, and sterility [8-9].

A series of events in 2020 related to the
coronavirus pandemic shows that the main well-
being of all countries lies in the health of the people.

The organic farming system is widely considered
to be a more sustainable and safe agricultural
system, as it aims to produce healthy food while
preserving the soil. The stability of such agrocenoses
is guaranteed by minimizing the negative influence
on the agricultural ecosystem (avoiding the use
of pesticides and other plant protection products,
chemical fertilizers, GMOs, ionizing radiation)
and introducing an environmentally sound farming
system with obligatory monitoring of the state of the
entire agrobiocenosis in the system of ecological-
meliorative and agroecological monitoring [10-12].

The organic farming is conducted in almost
all countries of the world. The share of farms
that supply natural agricultural products is under
constant growth in the total land area and in the
structure of agricultural enterprises. The market for
these products is also rapidly expanding, not only in
Europe, North America and Japan, where the largest
markets are located, but also in developing countries
[13].
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According to the Research Institute of Organic
Agriculture (FiBL) and the International Federation
of Organic Agriculture Movements (IFOAM), the
area with organic farming has increased 6-fold
over the past 20 years, reaching 1% of the world’s
agricultural land area or 71.5 million hectares of
cultivated land [14-16].

Australia has the largest area of organic
agriculture in the world — 35.7 million hectares. In
Europe, organic products are cultivated on an area
of 15.6 million hectares. It is followed by Latin
America (8 million ha), Argentina (3.6 million ha)
and China (3.1 million ha). Switzerland, Denmark
and Sweden are the world leaders in terms of organic
food consumption per person [17-18].

And Kazakhstan is no exception among the
countries that practice organic agriculture. However,
the production and market of organic products are
still at an early stage of development, despite the
adopted law of the country “On the production of
organic products”, introducing the “Rules for the
production and turnover of organic products”, the
approval of the list of permitted products, as well
as the certification of organic products under ST
RK 1618-2007, adopted in the country in 2015. All
organic products are imported to Kazakhstan mostly
from Europe, which leads to high prices for them.

There is also a drop in the area occupied for
organic farming by almost 2 times in comparison
with 2016 (303.4 thousand hectares). Today, the
land with organic production in Kazakhstan is about
192 thousand hectares [19].

Melon cultivation is one of the main agricultural
sectors in Kazakhstan that is largely come into play
to organic farming. It should be noted there is no
organic melon cultivation in the country at all even
if the traditional production is quite high.

The edaphoclimatic conditions of Kazakhstan
make it possible to produce high volumes of
vegetable and melon crops, thus providing the
national market with a full range of agricultural
products [20-21]. Our country has a great export
potential for cucurbits. According to the statistics of
2019, in Kazakhstan, the cucurbits were cultivated
on an area of 102.1 thousand hectares, the gross
harvest was 2382.1 thousand tons. Based on the
above data, Kazakhstan may well turn into a
producer and supplier of organic melon products in
the global society.

The transition of the melon industry in
Kazakhstan to purely organic production becomes
complicated by the lack of scientific research
in this direction, which provides for a complete
rejection to use agrochemicals and GMOs. In this
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aspect, research on the biologization of the main
agrotechnological elements of melon cultivation, as
well as the study and selection of tolerant varieties
of melon to harmful objects are most important.

So, taking the above mentioned into
consideration, under the grant project of the
Ministry of Education and Science of the Republic
of Kazakhstan for young scientists “Production
technology of organic melon products (watermelon,
melon) in the south-east of Kazakhstan” for 2020-
2022, URN project AP 08052493, we conducted
field and laboratory research to study the influence
of various types of organic and biological fertilizers
on biometric indicators, quality and productivity of
melon fruits, as well as the selection and study of
new adaptive and green varieties of melon and melon
with the best economically valuable characteristics
for organic melon cultivation.

Materials and Methods

The experiments were conducted at the Experi-
mental Clinic of the Laboratory “Selection of veg-
etable and melon crops” and in the laboratory “Bio-
safety and Biocontrol of vegetable and melon crops”
of Regional Branch “Kainar” of the LLP “Kazakh
Research Institute of Fruit and Vegetable Growing”
which is located in the foothill zone of the south-
east of Kazakhstan (43°09°32.8”N 76°26’57.3”E)
North Slope of Zailiyskiy Alatau Mountains (Al-
titude : 1000-1050 m) during the growing season
2020 with a view to finding out the melon expo as
well as determining the different organic fertilizers
such as biohumus, manure, poultry manure, grain
straw, biohumus and recommended chemical NPK
fertilizers. The locations of the evaluations were
characterized by the continental climate (large daily
and annual fluctuations in air temperature, charac-
terized by cold winters and long hot summers), the
air temperature reaches minimum values in January
(-32 -35°C), and maximum values in July (37-43°C).
The warm period lasts 240-275 days, the frost-free
period is 140-170 days and an annual amount of pre-
cipitation is 350-600 mm.

The soil belongs to the general soil type of dark
chestnut. The land was medium high with loamy.
Before conducting the experiment, the soil sample
was analyzed from Kazakh Research Institute of
Soil Science and Agricultural Chemistry named
after U.Uspanov. The soil was characteristically
slightly alkaline (pH 7.3-7.4), soil organic matter
2.9-3.0% (moderate), total N 0.18-0.20% (high),
available P,O, 35-40 mg kg' (moderate), available
K,0 360-390 mg kg'' (low), cation exchange capac-

ity 20-21 me 100g™" soil, bulk density 1.1-1.2 gr cm’,
field capacity 26.6%.

The sources of chemical fertilizers utilized
were: ammonium nitrate 34.5% N, double super-
phosphate 46%P,0, and potassium chloride 60%
K,O. The source of the organic fertilizer utilized
was biohumus, manure, poultry manure, grain
straw, biohumus, whose contents of organic mat-
ter, nitrogen, phosphorus and potassium are pre-
sented in Table 1.

Table 1 — Composition of organic wastes, measured variables

Org;‘i‘;:‘a' n?:t%:f‘c/ CN | N,% | PO, % | K,0,%
Manure 21 0,5 0,25 0,6

Poultryma-| =, 56 16 | 15 0.8
nure

Grain Straw 35-40 0,5 0,25 0,8

Biohumus 40-60 2,2 1,8 1,6

Treatments and Experimental Design

The experiment was performed using a
completely randomized block design with four
replications. The soil was ploughed, harrowed, and
flat seedbeds measuring 28 m? (2,8 m x10 m). were
made. Each plot was separated from the other by a
one-metre alley. Fertilizer was applied using grain
drill. The design of the experiment was a randomized
complete block replicated thrice. Treatments
comprised control, biohumus, manure, poultry
manure, grain straw, biohumus and recommended
chemical NPK fertilizers. The experimental field
was prepared in accordance with a standard practice
used by RB Kainar of LLP Kazakh Research Institute
of Fruit and Vegetable Growing. Other agronomic
practices and data collection were conducted based
on the recommendations (N, P K, ) of Kazakh
Research Institute of Fruit and Vegetable Growing.
The experiment was performed with the following
8 treatments.

- T1: Control (non-fertilization)

- T2: Control No. 2 (fertilized -N , P, K,.,)

- T3: Biohumus (10 t ha')

- T4: Biohumus (15 t ha!)

- T5: Manure (40 t ha!)

- T6: Poultry manure (5 t ha!)

- T7: Poultry manure (10 t ha!)

- T8: Grain Straw (3 t ha!) + Recommended fer-
tilizer dose (N,,P, K, )
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The trial was implemented on April-May and
and the harvest began in the first decade of August
and Trial was well protected against insects and
weeds during the season.

Melon expo was planted on 22 May 2020. The
size of each elemental plot was 28 m? and included
seven planting rows 1.5 m apart with eight plants per
row, with a distance of 1.5 m between plants. The
irrigation system, which was similar to that used by
farmers in the area, consisted of one drip line per
crop row and emitters of 2 1/h — 1, 0.5 m apart.

Melons were harvested by hand when the fruit
matured. Melons were picked by experienced
persons and in general fruit were considered mature
when the tendril nearest to fruit start to dry, and
color of fruit on the bottom side changed from
creamy white to yellowish. Fruits were measured
and weighed during harvest and total yield and
phenological observations were determined. In
addition, the total sugar content was determined
using the Bertrand method vitamin C determined
according to Murri, nitrate content was determined
potentiometrically with ion-selective electrodes.

The following classical methodologies
were used in the research: Methodology of
Field Experience (B.I.Dospekhov, 1985) [22];
Methodology of Experimental Work in Vegetable
Growing and Melon Cultivation (V.F.Belik, 1992)
[23]; Methodology of Watermelon and Melon
Breeding (Moscow, 1998) [24].

Results and Discussion

The further yield of cucurbits is defined by the
degree of vegetative biomass development of plants.
A decrease in the assimilation surface of melon
leaves at the intensive development and formation
of vegetative organs can have a negative effect on
the productivity level. The low volume of the leaf
area leads to a decrease in photosynthesis, in the
process of which the plants are suppressed and the
size of the fruit is reduced. The leaves of cucurbits
are the main conductor of nutrients to the fruits [25-
27]. Therefore, the longer and greener the leaves,
the larger and tastier the fruits.

So, taking the above mentioned into consideration,
we have studied the influence of organic and biological
methods of fertilization on the beginning of the main
phenological phases of development and biometric
parameters of melon plants. As a comparison, 2 control
options were set: control No. 1 — without fertilizing;
control No. 2 — with fertilizing (N , P, K ).

The results of phenological observations at
the experimental plots showed that according to
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the possible experiments, where different types of
organic and biological fertilizers were applied to
the melon, the main phases of plant development
occurred a few days earlier than in control No. 1,
where fertilizers were not used at all.

The process acceleration of plant growth and
development is explained by the positive influence
of biological fertilizers on the dynamics of the root
system development and the underground mass of
plants as a whole. The periods of the beginning
and finishing of a certain phenological phase on
melon passed faster in the variants where manure
was introduced under the culture — at the rate of
40 t/ha, biohumus — 15 t/ha and poultry manure —
10 t/ha. There was also an improvement in growth
processes in the second control variant, where the
plants were fertilized with the full rate of mineral
fertilizers (N P, K,,,)- As to nonfertilized control,
all the processes of watermelon plant development
were delayed and occurred on average 3-5 days
later than the samples (Figure 1 — Phenological
observations in experiments with melon culture,
2020).

To identify the intensity of growth and
development of melon plants, the formation of its
biomass and food organs, biometric studies were
conducted at all experimental plots in the phases:
wattle formation — the beginning of flowering and
mass flowering — the formation of fruits. According
to the results of the research, it was found that the
biometric indicators of plants in the variants with
different combinations of organic and biological
fertilizers exceeded the first (non-fertilized)
control in all parameters. During the period of
wattle formation, the most intensive growth in
the development of the green mass of melon was
recorded in the variants where manure was applied
at the rate of 40 t/ha, biohumus — 15 t/ha and poultry
manure — 10 t/ha (Table 2).

In order to more objectively assess the influence
of the studied fertilizer systems, the second
biometric measurements were made in the phases
of development-mass flowering — fruit formation.
When using biofertilizers, melon plants showed the
lengthening and thickening of the main stem on the
melon culture — from 84,10 cm in control No. 1 to
89,15-110,51 cm and from 2,44 cm to 2,70-2,96 cm,
an increase in the quantity of side shoots — from 5,65
pcs. to 6,05 pcs., the length of internodes — from 6.30
to 6.53-8.60 cm and Leafstick length — from 5.81
cm to 6.05-10,42 cm, leaf apparatus — from 7.66 to
8.54-10.42 cm in width and from 6.88 to 7.30-8.68
in length. There was an increase in the quantity of
ovaries — from 13.35 pcs. to 16.7 pcs.
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Figure 1 — Phenological observations in experiments with melon culture, 2020.
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Table 2 — The influence of various types and combinations of organic and biological fertilizers on the formation of melon plant

biomass (wattle formation — the beginning of flowering), 2020.

. Length of . Base Male Female . Middle
Experience . Quantity of . Internode Ovaries,
. the main thickness, flowers, | flowers, mass of
options stems, pcs. length, cm pcs
shoot, cm cm pcs pcs plants, g
Control No. 1 (non- 56,30 5,65 1,40 5,40 535 0,82 0,42 193,3
fertilized)
Control No. 2 (fertilized 69,80 6,92 1,76 6,31 7,77 1,35 0,95 2354
'N120P120K150)
Biohumus, 10 t/ha 61,92 5,82 1,49 5,82 6,67 1,0 0,7 2242
Biohumus, 15 t/ha 66,32 5,95 1,59 5,94 6,97 1,25 0,80 229.4
Manure, 40 t/ha 70,65 6,25 1,69 6,28 6,95 1,22 0,85 238,6
Poultry manure, 5 t/ha 60,50 5,67 1,48 5,43 6,47 0,9 0,62 230,8
Poultry manure, 10 t/ha 66,30 5,90 1,59 5,91 6,85 1,05 0,75 238,5
Grain Straw, 3 tha + 60,37 5,42 1,40 5,74 5,97 085 | 0,50 210,5
N90P60K60

The average weight of melon was equal to
286,5 g on the non-fertilized control variant, and
530,6 g on the variant fertilized with full min-
eral fertilizer, and 382,5-510,25 g on the variants
with organic fertilizers and biohumus. The larg-

est fruit mass was formed in the variants where
“Manure, 40 t/ha — 510,25 g”, “Grain Straw,
3 t/ha + N, P, K . — 458,90 g and “Biohumus,
15 t/ha” — 413,95 g were added for cucurbits

(Table 3).
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Table 3 — The influence of various types and combinations of organic and biological fertilizers on the formation of melon plant
biomass (mass flowering — fruit formation), 2020.

. Length of| . Quanj Base |Internode|Leafstick| Leaf | Leaf Q.uantlty Quan Fruit Avetrage
Experience . |tity of side| , . . of inflores- | tity of | .. weight
. the main thickness, | length, | length, |width, |length, . diameter, ]
options shoots of cences, fruits, of the 1%
ShOOt, cm cm cm cm cm cm cm .
stems, pcs. pcs. pcs. fruit, g
Control No. 1 84,10 5.65 2.44 6,30 581 | 7,66 | 6,88 | 1335 1.4 8,37 | 286,50
(non-fertilized)
Control No.
2 (fertilized 110,78 | 6,25 3,14 8,81 7,75 | 1028 879 | 2000 | 225 | 10,66 | 530,60
'N120P120K150)
]13(1)‘11/1}‘;;‘1“5’ 89,15 5,80 2,71 653 | 605 | 854 | 730 | 13,65 1,55 | 920 | 382,50
]135‘0:/‘;11;‘“5’ 95,90 5,90 2,88 6,67 636 | 9,03 | 759 | 14,05 1,7 941 | 413,95
Manure, 40 t/ha | 110,51 6,05 2,96 8,60 | 7,66 |1042| 868 | 16,70 20 | 1036 | 51025
E‘:}ﬁgy Manure, |- g1 35 5,65 2,74 6,65 611 | 878 | 733 | 12,88 1,55 | 9,14 | 384,95
Il)g‘ilﬂtg manure, |- g3 35 5,65 2,77 6,73 622 | 887 | 732 | 13,10 1,65 | 927 | 392,15
Grain Straw, 31\ 105 40 | 575 2,70 797 | 712 | 993 | 806 | 13,75 19 | 963 | 45890
ha + N90P60K60

The biochemical composition of fruits is closely
related to the plant nutrition conditions.

The optimal nutrition greatly improves the qual-
ity of the grown products, and excessive fertilizer
rates, on the contrary, degrade the quality of the
grown products.

To assess the influence of various types and
combinations of organic and biological fertilizers
on the quality indicators of melon, we conducted
biochemical analyses of the fruits in the laboratory.

The results of analytical research showed that
the content of dry substances in rmelon fruits var-
ied in the range of 9.74-14.96%. At the same time,

higher rates were registered in the variants where
poultry manure, 5 t/ha (14.96%), poultry manure, 10
t/ha (13.02%) and manure, 40 t/ha (10.17%) were
applied for crops.

The use of biological fertilizers contributed to
an increase in total sugar and ascorbic acid in the
fruit. In the variants where biohumus, manure and
poultry manure were added to the melon, the fruits
were the sweetest — 16.82-17.28%. The highest con-
tent of vitamin C was recorded in experiments with
mineral fertilizers (Control No. 2) —21.1 mg %, ma-
nure (40 t/ha) — 25.0% mg and poultry manure (10 t/
ha) — 25.0 mg % (Table 4).

Table 4 — The influence of various types and combinations of organic and biological fertilizers on the quality indicators of rmelon

fruits, 2020.
Experience options Dry substance, % | Total sugar, % | Vitamin C, mg% | Nitrates, mg/kg (MPC-90)
Control No. 1 (non-fertilized) 11,18 15,23 18,4 242
Control No. 2 (fertilized -N , P, K, ) 15,08 20,66 21,1 130,4
Biohumus, 10 t/ha 7,39 16,82 18,4 54,8
Biohumus, 15 t/ha 9,78 17,28 17,1 74,2
Manure, 40 t/ha 10,17 17,44 25,0 87,2
Poultry manure, 5 t/ha 14,96 17,04 18,4 60,8
Poultry manure, 10 t/ha 13,02 17,22 25,0 85,6
Grain Straw, 3 t/ha + N, P K 9,74 16,12 18,4 99,4
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The research results showed that the content of
nitrates in melon products was much lower than the
maximum permissible concentration (MPC for melon
—90 mg/kg of raw mass) on variants where organic and
biological fertilizers were applied to the crop — 54.8-
87.2 mg/kg. In experiments where mineral fertilizers
were used, the excess of nitrates is more than 1.5 times
the maximum permissible concentration.

According to the conclusion of the Test Center
of Phytosanitary Laboratory Analysis of the Kazakh
Research Institute of Plant Protection and Quarantine
named after Zh.Zhiembayev LLP, the Protocol of
toxicological tests of soil samples showed that the
content of the residual amount of pesticides was
not detected in the soils of the experimental plots
(Protocol No. 112-05 dated September 03, 2020).

The agricultural yield is the main efficiency
indicator of agricultural technologies. Allowing for

this, we defined the productivity of melons, along
with other important indicators, in our research
during the development of biological fertilizer
systems, depending on the conditions of its nutrition
in the south-east of Kazakhstan.

According to the research, the lowest yield of
melon fruits was recorded at the non-fertilized
control (Control No. 1) — 17.31 t/ha. As to the
mineral background, where a full mineral fertilizer
was applied to the melon in the norm N, P, K .,
23.96 t/ha of fruit was produced. All experience
options with biological fertilizer systems exceeded
the standard fruit yield of the non-fertilized control.
The highest increase in yield — 23.77 t/ha was
registered in the variant where manure was applied
to cucurbits at a rate of 40 t/ha. As to all other
variants, the increase to the control varied from 5.45
to 6.65 t/ha (Table 5).

Table 5 — The influence of various types and combinations of organic and biological fertilizer systems on melon yield, 2020.

; Fruit harvesting, t/ha Increase in fruit yield
Control No. 1 (non-fertilized) 5,25 5,89 6,17 17,31 - -
Control No. 2 (fertilized -N , ;P . K .)) 6,61 8,42 8,93 23,96 6,65 38,42
Biohumus, 10 t/ha 6,67 8,22 8,14 23,03 5,72 33,04
Biohumus, 15 t/ha 6,24 8,56 8,49 23,29 5,98 34,55
Manure, 40 t/ha 6,70 8,73 8,34 23,77 6,46 37,32
Poultry manure, 5 t/ha 6,13 9,0 7,73 22,86 5,55 32,06
Poultry manure, 10 t/ha 6,04 8,71 8,22 22,97 5,66 32,70
Grain Straw, 3 t/ha + N P K 6,50 7,37 8,89 22,76 5,45 31,48
P, % 3,95
HCP ,, 1/ra 0,92

Conclusion - The biochemical analysis showed a positive in-

Following the results of our research, we can
conclude:

- The application of organic and biological
fertilizers improves the phenological and biometric
indicators of melon during the intensive growth
and development of crops. It was found that all the
growth parameters of melon plants occurred on
average 3-5 days earlier in comparison with the non-
fertilized control (No. 1) and were slightly lower
than the fertilized control (No. 2). The most influ-
ential biomass of melon plants in the system of bio-
organic fertilizers was formed on the variants with
manure (40 t/ha), biohumus (15 t/ha) and poultry
manure (10 t/ha).

fluence of various combinations of organic and bio-
logical fertilizers on the quality indicators of melon
fruits. An increase in the content of dry substances,
total sugar and ascorbic acid in the products for non-
fertilized control was defined.

- The soil analysis for the content of the residual
amount of pesticides showed the lack of toxicologi-
cal residues (Protocol No. 112-05 dated September
03, 2020) in the experimental plots. Laboratory
studies melon fruits showed that NO, content did
not exceed the maximum permissible concentration
in all variants with bio-organic fertilizers.

- It was found that the application of bio-organic
fertilizers substantially increased the productivity of
cucurbits. The highest yields of melon are formed
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on variants with manure (40 t/ha) and biohumus
(15 t/ha). Thus, the increase to the yield was 31,48-
37,32% to the non-fertilized control (No. 1).
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