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Abstract

We studied the impact of biohumus, derived from organic wastes, and
Organomix, an organic fertilizer derived form biohumus, the two products of ORWACO,
Armenian-Norwegian joint venture, on the growth, development and yield of tomatoes.
We studied and estimated the impact of different varieties of “New organic fertilizer,
derived from biohumus”and “Biohumus, derived from organic wastes”on the biological
and economical valuable characteristics and features of various species of tomatoes.

The following samples were tested: Control- Without fertilization, 1 sample-
Fertilized with Organomixinto seeding pits followed by single feeding with biohumus (4.5
T for 1 ha), Il sample- Fertilized with Organomix into seeding pits followed by double
feeding with biohumus (5 T for 1 ha), 11l sample- Fertilized by biohumus, derived from
organic wastes, into seeding pits followed by single feeding with biohumus (4.5 T for 1
ha), IV sample- Fertilized by biohumus, derived from organic wastes, into seeding pits
followed by double feeding with biohumus (5 T for 1 ha), V sample- Fertlized by
Organomix 20 and 40 days after seeding (4 T for 1 ha), VI sample- Fertilized by
biohumus, derived from organic wastes, 20 and 40 days after seeding (4 T for 1 ha).

The results of the study demonstrate significant differences referring to blossoming,
fruiting and ripening. The number of days to germination-overall blossoming in the tested
samples of Renesance species was 60-68 days. Samples 4 and 2 of Renesance species
blossomed 8 and 7 days earlier in camparison with the tester of the same species grown
without fertilizers (68 days). The same pattern was tracked in germination-overall maturity
phase of Renesance species with 85 and 87 days correspondingly regarding the same
samples as in the previous phase. The number of days to germination-biological ripening
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in the studied varieties of Renesance species was 99-110 days. Samples 4 and 2 had the
best indices of biological charcteristics. During the studies we tracked the morphological
indices of tomato crops within the period of seeding to the end of vegetation stage. The
tested fertilizers did not have significant influence on the morphological properties. The
plants did not catch diseasesin differet phases of growth and development. Samples 4 and
2 stood out in different phases by their vegetative growth and height. Samples 4 and 2
excelled by quantitative changes of vegetative and generative organs as a result of tomato
respective studies. In the fruiting phase of these samples of Renesance tomato species the
following paramenters were recorded: plant height -52,7cm and 50,4cm, the total lengh of
branches on one plant — 280,5cm and 271,4cm, the number of branches -9,1and 8,5 , the
number of leaves — 102,4 and 96,5 . The results of fertilizer studies demonstrated that the
early and average yield of the samples of Renesance species was 90,5-250,4 and 530,5-
950,4cw/ha. All the samples had higher yield as compared to the tester. Sample 4 of
Renesance species demonstated the highest crop yield of 250,5cw/ha (early) and
950,4cw/ha (average), which exceeded the crop yield of the tester (90,5cw/ha early, and
530, 5cw/ha average) by 160cw/ha and 419cw/ha. The average crop mass was 65,3- 85,49
in the tested samples. The crops of sample 4 had the highest average mass(85,49).The
average crop length of the tested samples was 5,2-8,8 cm. The crops of samples 4 and 2
stood out by their length which was 8,8cm and 8,4cm respectively.  The studied samples
differ in their qualitative parameters as well. In the phase of the biological ripening the
crops of Renesance species had 6,2-7,3% of dry matter, 3,3-5,4% of sugars, 18,45-35-
25mg% of vitamin C. The qualitative parameters are the same as those determined for
tomato. Samples 4 and 2 stood out by their high qualitative parameters.

The results of the studies demonstrate high indices of the growth, development,
yield and crop quality of local tomato species when fertilized by Organomix into seeding
pits followed by biohumus double feeding(5 T for 1 ha) and when fertilized by biohumus,
derived from organic wastes into seeding pits followed by biohumus double feeding(5 T
for 1 ha).

Keywords and phrases: tomato, organic wastes, biohumus, biological
characteristics, economical valuable features.
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wnpjwé uwdhjdwu dwdwuwly, pubph (thnuplubph) dbg, wjunthbunl
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e 5 wuwppbpwy - «YGUuwhnwWnwwiht hhdpny uUnp  opquuwlwu
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YEuuwpwuwlywu hwuntuwgnti» thnyp nthyp nwnwiuwuhpywd
wnwppbpwubpnwd bt £ 99-110 op:

YUGLuwpwuwlwu wnwuduwhwwnyniyenwutph (wywagnyu gnigwuhoubipny
wsph Gu puytp 4 W 2 wwppbpwyubpp: Mwpwpunwunyetnh  thnpdwpldwu
wpryntupubipp gnyg Gu wdb, np nwnwWuwuppdwd wwppbpwyubpnud nhyp
NGubuwuu unpinh Jun L dhoht pbppwunynieiniup Ywqubp £ 90.5-250.4 L
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Lnihyh NEuGuwuu unpnp dnn wdbuwpwpéap® 250.5g, hw Jun b 950,49
hw dhght ptipp £ qpuugyby 4 wwppbpwynd, npp unnighsh nwppbpwyht
(90.5g/hw Jwn U 530,5 g/hw dhohtu) glipwquiugtip £ 160 U 419 g/hw-ny:

Pnpdwpyqwd nmwppbpwyubpnd yunninubph dhohtu quiugywép Ywaqdb k
65.3-85.4 gpwd: Udbuwpwpsp' 85.4q. Jhohtu quugywd bu niubghp 4
wmwppbipwyh pnyubph wuninubpp: Lnjhyp NGuGuwuu unpnng snp ujnyebipp
wwpniuwynyejniup Ywadb) § 6.2-7.3%, swpwpphup' 3.3-5.4%, dhwnwdpu C-hup'
18.45-35.25dg%: Npwlwlwu pwpdp gnigwuhpubpny wsph Gu puy 4 W 2
wmwppbpwyubnp:
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AHHOTALUSA

B craTthe mpencTaBieHo U3ydeHNE ACUCTBHUA OHOTYMYCa, IOYyICHTO OT apMSIHCKO-
HOopBexkckoi opranm3ammi «OPBAKO» B mepepaGoTaHHON TPUOHON NPONYKIMH, U
OnoryMmyca OpraHMYEeCKHX OTXOJOB Ha POCT, Pa3BUTHE M yPOKAWHOCTH TOMATOB COpPTa
Peneccanc. HcmbIThIBAIMCH — Clieqyronde BapwaHThl: KOHTpoiab - 0e3 BHECCHHS
ynoOpeHuit, 1 BapmaHT - Tpu Bcxojax BHocwin "HoBoe opranmyeckoe ynmoOpeHue Ha
OCHOBE Omorymyca" B THe3/1a /IMKW/, 3aTeM ITOIKapMIIMBAIIM OMOTYMYCOM OJHOKPAaTHO/Ha
1 ra u3 pacuera 4,5 TOHHBL /, 2 BapuaHTa - «HoBoe opranudeckoe ynoOpeHrne Ha OCHOBE
Oworymyca» B THe3Ja /IMKH/, 3aTeM ABYKpaTHO Ouorymycom (5 T Ha 1 ra) ymoOpeHue
OMOTyMyCcOM OJIHOKpATHO /W3 pacyera 4,5 T/ra/, 4 BapuaHTa - Tipu nocajake «buorymyca,
MOJYYC€HHOI'0 U3 OPraHnv4eCKuxX OTXO0A0B» B rHE31a /SIMKI/I/, 3aTEM JIByKpaTHas MOJKOpMKa
ouorymycom (M3 pacuera 5 1/ra), 5 BapuantoB - udepe3 20 u 40 mHelt mocie mocajaku
«HoBbIi1 OMOTYyMyC Ha OCHOBE OpraHHuyeckoe yrnoOpeHue» /4 TOHHBI Ha Tekrtap/, 6
BapuaHToB - 20 u 40 nHe mocie BCXOIOB «BHOTYMYC M3 OpPraHMYECKUX OTXOJOBY /W3
pacueta 4 T/ra/. B m3ydaeMbBIX BapHaHTax CTaIHs «BCXOIbI-MAcCOBOE IBETCHHE» COPTa
tomatoB Peneccanc mmnace 60-68 mueit. [lo cpaBHeHHIO ¢ KOHTpoyieM / 68 mHei / 6e3
ymoOpenuit / 4 u 2 pacTeHHMs TOMATOB 3amBeid Ha 8 W 7 mqHel panbme. Takas ke
3aKOHOMEPHOCTh HalJro/aiachk U B (a3e «BCXOJBl — MaccoBoe IUIoJIoHomeHue». dasa
«IpopacTaHue — OHMOJIOTHYECKOE CO3pEBaHUE» B HM3YYaeMbIX BapHaHTaX MIIIACHE Yy
tomatoB 99-110 nueil. Bapuantel 4 u 2 OTAMYAIMCh JYYIIMMH MOKa3aTesIMU
OHMOIIOTMYECKUX TPU3HAKOB. Pe3yiapTaThl MCHBITaHUA yIOOPEHUI MOKA3aId, YTO PaHHSISA
CpenHsis ypO’KailHOCTh TOMAaTOB copTa PeHeccaHC B HM3ydaeMBIX BapHaHTaX COCTaBHIIA
90,5-250,4 u 530,5-950,4 w/ra. ¥ BceX HCIBITYEMBIX BapHAHTOB yPOXKAHHOCTH TOMATOB
OblTa BhINIE KOHTpOJsA. Camasi BBICOKas ypoXalHOCTh TomaTa copta Peneccanc - 250,5
1/ra panauit 1 950,4 1/ra 3aperucTprpoBaHa Ha 4 BapHaHTAX, YTO MPEBBIIIAET KOHTPOJIb
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(90,5 wra pannmii 1 530,5 wra cpeguuii) 160 u 419 1y/ra. Cpenusisi Macca IUIONOB B
HCIIBITYEMbIX BapHaHTax cocTaBuia 65,3-85,4 rpamma. I1noae! 4 copToB pacTeHui UMenu
camylo BBICOKYIO /85,4 1/ cpenuroro Maccy. CoaepikaHHe CyXOro BellecTBa ToOMaTa copTa
Peneccanc cocraswio 6,2-7,3%, caxapoB - 3,3-5,4%, Buramuna C - 18,45-3525 mr%.
Bapuants! 4 u 2 oTiinuanich BEICOKUMU II0Ka3aTeNIIMU KauecTBa.

PesynpTaTel umccnemoBaHWN TMOKa3aiM, YTO MECTHBIM copT Tomarta Peneccanc
MOKa3al BBICOKUH POCT, Pa3BUTHE, YPOKaWHOCTh M BBICOKOE Ka4eCTBO IUIOJOB JIO 5 T/,
Mpyu ABYKpPaTHOM BHeceHHH OuWorymyca (1o 5 1/ra) u «OHOTyMyca, MOJydeHHOTO W3
OpPraHMYECKUX OTXOO0BY» B OTBEPCTHS THE3 MPH ITOCATIKE

KioueBble ¢JIOBa U CJIOBOCOYETAHHUS: TOMAT, OPIraHUIECKHE OTXO/bI, OHOTYMYC,
OMOJIOrHYECKUE CBOICTBA, X035IMCTBEHHO IIEHHBIE CBOMCTBA.
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Introduction

According to the decision taken by the Government of the Republic of Armenia in
2015, the termination of the program "State support for the purchase of nitrogen,
phosphorus and potash fertilizers at affordable prices for land users of the Republic of
Armenia”, as well as the low efficiency of the solid fertilizers used, gave rise to a thorough
work on the development and production of housing and communal services [1.9.10].

For the nutrition of plant fertilizers, both liquid and solid complex fertilizers use
three main nutrients: nitrogen, phosphorus and potassium. Nitrogen is especially necessary
for plants during the growing season, it contributes to the growth of the plant body (stem,
branches) and fruits and the growth of green mass. Phosphorus increases the tolerance of
plants to drought by helping to retain water at the cellular level and increasing the nutrient
content of fruits. Potassium contributes to the absorption of carbon dioxide (CO2) from the
atmosphere, increases frost resistance and drought resistance of plants [2;4;5 6; 7].

For this reason we have initiated tests with the use of the organic fertilizer derived
from biohumus and biohumus derived from organic wastes on tomato crops. Organomix,
the new organic fertilizer derived from biohumus and biohumus, derived from organic
wastes are produced by ORWACO, an Armenian-Norwegian company, and are provided
by “Armenian Women for Health and Healthy Environment” NGO to the Scientific Center
for the tests on tomato crops. ORWACO aims at transforming organic wastes into valuable
organic fertilizers. Biohumus is derived from decontaminated compost, a by-product of
mushroom farming. It is referred to as “Biohumus derived from organic wastes”.
Biohumus is produced as a result of waste processing by Californian red worms and
microorganisms. It is brittle, with pleasant smell and looks like black soil [7;8;9].

The chemical constituents of biohumus.Biohumus contains 53% of dry organic
matter, 30-50% level of humidity, 1.8% oftotal nitrogen, 0.85% of total phosphorus,
0.72% of potassium, 6.4% of calcium, 0.67% of magnesium. Besides, it contains almost
all the microelements, as well as biologically active substances. The mixed organic
fertilizer, Organomix, is a mixture of biohumus, peat and compost. It is referred to as a
“New organic fertilizer, derived from biohumus” [8;11;12;13].

Subject and methodology

The research was conducted within 2013-2014 period in the experimental
household of Darakert community (the Ararat valley) of Scientific Center of Vegetable
and Industrial Crops. Biohumus, derived from organic wastes and the new organic
fertilizer, Organomix derived from biohumus, were the subject for research.The
experiments with the aforementioned fertilizers under the conditions of the Ararat valley
were conducted over a local selection of tomato called Renesance, which is certified in
the RA. The seeding of tomatos was conducted in the second half of May by the planting
plan /90-70/-20cm.

The phenological observations were carried out during the main phases of plant
growth and development, the terms of overall germination, blossoming, fruiting and
ripening were indicated [11;12;13].

The biometrical measurements were performed over 10 plants by measuring the
bush height, the number of branches and their length. The number of leaves and crops, the
average crop mass and crop length were measured. The crop mass was determined by
weighing. The phenological observations, biometric measurements, plant disease
resistance and crop weighing were performed by the "Global methodological collection of
instructions for solanaceous vegetables™ [15;16].
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The experiment was carried out according to the “ Methodological regulations of
randomized block experimental design” of the World Vegetable Center [14].

Biochemical tests of crop overall productivity were carried out over ripe crops. Dry
matter was estimated by weighing,the sugars by Bertrand’s and vitamin C by Murray’s
methods [3].

The following samples were tested [11;12;13].

Samples Activities

Control Without fertilization

I sample Fertilized with Organomixinto seeding pits followed by single
feeding with biohumus (4.5 T for 1 ha)

Il sample Fertilized with Organomix into seeding pits followed by double
feeding with biohumus (5 T for 1 ha)

111 sample Fertilized by biohumus, derived from organic wastes, into
seeding pits followed by single feeding with biohumus (4.5 T
for 1 ha)

IV sample Fertilized by biohumus, derived from organic wastes, into
seeding pits followed by double feeding with biohumus (5 T for
1 ha)

V sample Fertlized by Organomix 20 and 40 days after seeding (4 T for 1
ha)

VI sample Fertilized by biohumus, derived from organic wastes, 20 and 40
days after seeding (4 T for 1 ha)

Results and discussion

We studied and estimated the impact of different varieties of “New organic
fertilizer, derived from biohumus”and “Biohumus, derived from organic wastes”on the
biological and economical valuable characteristics and features of various species of
tomatos. The results of the study demonstrate significant differences referring to
blossoming, fruiting and ripening. (see Table 1). The number of days to germination-
overall blossoming in the tested samples of Renesance species was 60-68 days. Samples 4
and 2 of Renesance species blossomed 8 and 7 days earlier in camparison with the tester of
the same species grown without fertilizers (68 days). The same pattern was tracked in
germination-overall maturity phase of Renesance species with 85 and 87 days
correspondingly regarding the same samples as in the previous phase. The number of days
to germination-biological ripening in the studied varieties of Renesance species was 99-
110 days. Samples 4 and 2 had the best indices of biological charcteristics.
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Table 1. The Impact of the Tested Fertilizers on the Biological Characteristics of

Tomatos
Samples Overall Days to Days to Days to
germination germination- germination- germination-
dates overall overall maturity | biological
blossming ripening
Control 1.04 68 92 110
1 1.04 63 88 104
2 1.04 61 87 101
3 1.04 62 83 100
4 1.04 60 85 99
5 1.04 64 88 105
6 1.04 65 89 106

During the studies we tracked the morphological indices of tomato crops within
the period of seeding to the end of vegetation stage. The tested fertilizers did not have
significant influence on the morphological properties. The plants did not catch diseasesin
differet phases of growth and development. Samples 4 and 2 stood out in different phases
by their vegetative growth and height. Samples 4 and 2 excelled by quantitative changes of
vegetative and generative organs as a result of tomato respective studies. In the fruiting
phase of these samples of Renesance tomato species the following paramenters were
recorded: plant height —52,7cm and 50,4cm, the total lengh of branches on one plant —
280,5cm and 271,4cm, the number of branches -9,1and 8,5 , the number of leaves — 102,4

and 96,5.
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The results of fertilizer studies (see Fig 1) demonstrated that the early and

average Yyield of the samples of Renesance species was 90,5-250,4 and 530,5-950,4cw/ha.
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All the samples had higher yield as compared to the tester. Sample 4 of Renesance species
demonstated the highest crop yield of 250,5cw/ha (early) and 950,4cw/ha (average),
which exceeded the crop yield of the tester (90,5cw/ha early, and 530, 5¢cw/ha average) by
160cw/ha and 419cw/ha. The average crop mass was 65,3- 85,49 in the tested samples.
The crops of sample 4 had the highest average mass(85,4g).The average crop length of the
tested samples was 5,2-8,8 cm. The crops of samples 4 and 2 stood out by their length
which was 8,8cm and 8,4cm respectively.
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The studied samples differ in their qualitative parameters as well (see Fig 2; Fig 3;
Fig 4). In the phase of the biological ripening the crops of Renesance species had 6,2-7,3%
of dry matter, 3,3-5,4% of sugars, 18,45-35-25mg% of vitamin C. The qualitative
parameters are the same as those determined for tomato. Samples 4 and 2 stood out by
their high qualitative parameters.

Conclusion

The results of the study demonstrated high indices of growth, development, yield
and crop quality of local species of tomato when fertilized by Organomix into seeding pits
followed by double feeding with biohumus (5 T for 1 ha) and when fertilized by
biohumus, derived from organic wastes, into seeding pits followed by double feeding with
biohumus (5 T for 1 ha).
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