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U nder the conditions of the intensification of agriculture the production of ecologically safe food products has become an
urgent issue, which is intricately related to the quality assurance of the environment.lIt is necessary to gradually reject
energy-consuming means, agro-chemicals and chemical methods of plant protection substituting them with organic
fertilizers and compost, particularly when they are resulted from the organic wastes generated in the result of the household
and agricultural activities or from herbal tinctures and growth stimulants, which increase the biological activity of soil and
promote the acceleration of humification process (Galstyan, 2007,Galstyan, 2006,Mineevet al., 2007).



Taking into account the significance of the solution of the above-mentioned issues an objective has been set up to study and
disclose the impact of the number of applications and various dosages of the fertilizer organomix and bio-liquid on the
qualitative and quantitative indicators and economic efficiency of the yield of mid-early potato variety “Ausonia” in conditions
of Geghanist community, Masis region of Ararat marz and to compare them with the results of the mineral fertilizers ratio
applied in the Republic.

The studies were carried out in 2017-2018in Geghanist community, Masis region (in lands belonging to the farmer Hrahat
Hoveyan). The field experiments were implemented with three repetitions and the size of the experimental bed was 20m? in
each repetition.

The soils of the experimental plot were irrigated meadow gray of semi-desert type, where the humus content was only 1.4%,
they have an environmental reaction close to neutral (pH6.9-7.1) and are easily hydrolyzed; the nitrogen contentis2.49mgin
100g soil, the mobile P,0O, is 7.8mg,and the exchangeable potassium is 40.0mg/100g soil. The soils of experimental plot are
poor in humus and are weakly provided with available nitrogen, while they are well provided with mobile phosphorus and
potassium (Galstyan, 2016).

The aim of the investigations was to study for the first time the impact of different dosages and number of simultaneous and
fractional applications of organo-mix organic fertilizer and the bio-liquid growth stimulanton the growth, development, yield
amount and marketability of the “Ausonia” potato variety.

The field experiments have been implemented in 8 variants:
1. Control(without fertilization),
. Organo-mix 8t/ha,
. Organo-mix 10t/ha,
. Organo-mix 12t/ha
Organo-mix 6t/ha (with sowing) + Organo-mix 4t/ha (through nutrition),
. Organo-mix 6t/ha (with sowing)+ Organo-mix 4t/ha +bio-liquid 14l/ha (through nutrition),
. Bio-liquid (to wet up the seeds) 14 I/ha+ organo-mix 6t/ha (with sowing) + organomix 4/t/ha (through nutrition),
. N90P90K90 + Neo-
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In the 2™, 3 and 4" variants the organo-mix was introduced simultaneously together with sowing in spring and in the 5", 6"
and 7" variants it was done in fractions: 60% was introduced with sowing and 40 % through nutrition at the start of budding
stage, besides, in one case the bio-liquid was introduced with the amount of 14 I/ha in the 6" and 7" variant (in the 6" variant)
through spraying at the blossoming stage and in another case the potato tubes were moistened with the bio-liquid 3 days
before planting and out of the mineral substances N,,P,K,, was introduced with the sowing, while N, at the budding stage
through nutrition.

The potato yield has been determined through common yield accounting method during the harvesting period. While
estimating the economic efficiency of the conducted agro-chemical activities, the methods and standards used in the
Republic and adopted by the ANAU Chair of Economics and the Scientific Research Institute of Economics of the RA Ministry
of Agriculture, as well as the current purchasing prices of mineral fertilizers, organomix and bio-liquid and potato selling prices
intoday's market relations have been taken as a background.

The data on yield capacity have been subjected to mathematical analyses upon the determination of the error (Sx,%) of the
experiment and the least significant difference (LSD 0.95g) through the method of dispersion analyses (Matevosyan, 2000).

Upon the results of the field experiments it has been found out that the organic and mineral substances have had a certain
influence on the increase of potato yield amount. The average data of the two-year experiments with three repetitions have
shown that both simultaneous, fractional use of organomix and organomix-bio-liquid and mineral fertilizers have increased
the potato yield capacity by 97.0-198.0c/ha or 56.7-115.8% against the control variant (without fertilization). It is worth
mentioning that the fractional use of the same dosage of organomix has had more favorable effect on the potato yield than the
equal dosage (10t/ha) used simultaneously. If in the variant of organomix 6 t/ha(with sowing) + organomix 4 t/ha (in nutritional
form) the yield surplus was 153.0c/ha or 89.5% against the control variant, then in case of simultaneous (with sowing) use of
organomix with 10 t/ha the yield excessitwas 131.0 c/ha or 76.6% (Table 1).
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Table 1. The Impact of Different Dosages and Number of Application of Organomix, Bio-Liquid and Mineral
Fertilizers on the Potato Yield and Structure (Average Data for 2017-2018)

Yield according to « Yield Tubers according 2| 2=
repetitions, c/ha %3 surplus to fractions > %-g o
23 g5 | =8¢
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1| Without fertilization (control) 165.01173.0(175.01 171.0| - - 33.6 | 320 | 344 | 656 | 68.0

2| Organomix 8 t/ha with sowing | 270.0(267.0|267.0|268.0| 97.0 | 56.7 | 43.0 | 31.4 | 256 | 744 | 80.5
3| Organomix10 t/ha with sowing |297.6|302.0|306.4| 302.0(131.0| 76.6 | 46.0 | 39.0 | 15.0 | 85.0 | 84.0

4| Organomix12 t/ha with sowing | 310.0| 303.6|310.4| 308.0| 137.0| 80.1 | 45.6 | 40.6 | 13.8 | 86.2 | 85.0

5 Organomix6 t/ha with

; e 320.8(325.01326.2|324.0| 153.0| 89.5 | 46.0 | 40.0 | 14.0 | 86.0 | 86.0
sowing+4t/hanutrition

Organomix 6 t/ha with

6 sowing+organomix4 t/ha
nutrition+bio-liquid 14 I/ha
nutrition

329.0(338.0|335.0(334.0| 163.0| 95.3 | 45.0 | 434 | 116 | 884 | 85.2

Bio-liquid 14l/ha + organomix
7| 6 t/ha with sowing+ organomix |371.0|366.0(370.0| 369.0( 198.0( 115.8| 46.5 | 43.5 | 10.0 | 90.0 | 88.0
4 t/ha nutrition

8 NooPgoKgeowith sowing + Neo

. 294.01296.0(300.0(296.0( 125.0| 73.1 | 44.4 | 39.6 | 16.0 | 84.0 83.5
nutrition

Sx, % 1.8
LSDo.o5, g 7.9

At the same time in the variants of organomix fractional use where the same dosage of bio-liquid (14 I/ha) in one case was
introduced before planting of the potato tubes (3 days before by wetting up the planting material) the yield was higher than in
the case when the dosage of the bio-liquid was used in the blossoming stage of the plants in nutrition form (through spraying).
As aresultin the variant where the potato tubes were soaked up with bio-liquid before planting the yield surplus was 45.0 c/ha
against the variant where the organomix was used fractionally and when the bio-liquid dosage was used in the same
fractional variant in the form of nutrition, the yield surplus was 10 c/ha which is within the range of the least significant
difference (LSD). Upon the impact of simultaneous and fractional use of organomix, as well as upon the impact of bio-liquid
and mineral fertilizers used in the potato sowings of the republic the average weight and marketability of the potato tubers
have increased.Thus, if in the control variant the marketability of the potato tubers was 65.6 % in the yield fraction and the
average weight of the commercial tuberswas 68.0 g, then in the variants of organomix 8-12 t/ha (used simultaneously) the
mentioned indicators have fluctuated within 74.4-86.2% and 80.5-85g respectively.

In case of fractional use of organomix with 10t/ha or in case of using the same variants in different times of bio-liquid
application the marketability of the potato tubers has fluctuated within the range of 86.0-90% and the weight of the
commercial tubers within the range of 85.2-88.0g, while in Ng,P,K,, + Ngvariant the marketability of the potato tubers was
84.0%, and the average weight of commercial tubers —83.5g.

The calculations have indicated that different dosages and number of applications of organomix and bio-liquid have had
specific impact on the process of potato production and have significantly promoted the increase of economic efficiency
(Table2).



Table 2. The Economic Efficiency of Different Application Times of Various Dosages for Organomix and Bio-
liquid in Potato Plantings/Sowings
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6;:?;?: 3(’:'/‘?1'2 capacity ofthe | 474 o | 268.0 | 302.0 | 308.0 | 324.0 334.0 369.0 296.0
Ezcﬁf)ﬁt‘r’;pfatf‘i;°n{'i'/f] :93'“St - | 970 | 1310 | 1370 | 153.0 163.0 198.0 125.0
;r;iggzgodfrmsexcess yield, - | o700 | 13100 13g 0| 15300 | 16300 1980.0 | 1250.0
Expenses for the fertilizers and
growth stimulants application, - 400.0 | 500.0 600.0 510.0 534.0 538.0 230.0
thousand drams
Expenses of excess yield
harvesting, transportation and - 39.0 52.0 56.0 61.0 65.0 79.0 50.0
storage, thousand drams
I:’atfl‘q'se"penses' e - | 439.0| 552.0 | 656.0 | 571.0 599.0 617.0 280.0
(F;gsr;"sted extra-profit, thousand | | 5346 | 7580 | 714.0 | 959.0 1031.0 13630 | 970.0
Sgﬁ'tsiist’“:ﬁ;%om B el - | 121 | 137 | 109 | 168 1.72 2.21 3.16

The data analyses of Table 2 on the two-year field experiment show that the fractional use of the same dosage of organomix,
having a more favorable impact on the potato yield and marketability against simultaneous (with sowing) use, has also
provided higher profit.

So, ifin the variant of organomix application with the dosage of 10t/ha, where the whole dosage of organomix was introduced
simultaneously (with sowing) the profit was 758.0 thousand drams and an excess profit equal to 1.37 drams per one dram
spent has been provided, then in the variant where 60 % of the same dosage of organomix has been used simultaneously
(with sowing) and 40 % in the form of nutrition a profit of 959.0 thousand drams and an excess profit equal to 1.68 drams per
one dram spent has been provided. At the same time when in the variants of fractional use of organomix the potato planting
material had been soaked up with the growth stimulant bio-liquid (14 I/ha) 3 days before planting it has provided higher profit
as compared to the variant where the bio-liquid with the same dosage through apical (base) nutrition has been used making
1031.0 and 1363.0 thousand drams respectively, so the mentioned variant is recommended for the use in potato plantings
when organizing fertilization activities.

Based on the study results we have come to the following conclusions:

1. The increase of the dosages of organomix organic fertilizer produced by the “ORWACQO” Armenian-Norwegian joint
venture has promoted the increase of the potato yield marketability and economic efficiency.

2. Incase of applying the same dosage of organomix through the fractional method (with sowing and through nutrition) it
has had a more efficient impact on the potato yield amount and structural elements than in case of applying it
simultaneously (with sowing) or the variant of combined mineral fertilizers common in the area: N Py K, +Ng,.
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3. As agrowth stimulant the bio-liquid has promoted the rapid germination of potato planting material, the regular growth
and development of the plants significantly increasing the yield amount, improving the tubers marketability and
providing a high profitability rate.

4. When implementing fertilization activities in mid-early and early potato sowings it is necessary to moisten the potato
tubers with bio-liquid before planting, to fertilize them with 10 t/ha dosage of organomix, out of which 60% (6t/ha)
should be applied with sowing and 40% at the budding stage in nutritional form, as a result of which a high-quality
potato yield is produced (369.0 c/ha) and the highest profitability (1363.0 thousand drams) per hectare is recorded.

REFERENCES

Dospekhov, B.A. (1973). Methodology of Field Experiment. Moscow, “Kolos”, pp. 336.

Galstyan, M.H. (2016). Characteristics of Agriculture Ecologicalization. Teaching Manual for the Learners of Professional
Teaching and Education. Yerevan, p. 237.

Galstyan, M.H. (2007). Economic Efficiency of Mineral and Organic Fertilizers in the Cereal and Row Crop Sowings.
Information Technologies and Management, Yerevan, 9:447-460.

Galstyan, M.H. (2007). The Efficiency of the Winter Wheat and Spring Barley Fertilization in Conditions of the Lake Sevan.
Yerevan: Limush, pp. 158.

Galstyan, M.A. (2006). Efficiency of Organic and Mineral Fertilizers in the Winter Wheat Sowings. “Non-Traditional Plant
Growing, Enology, Ecology and Health”: Materials of the XVInternationalSymposium, Il Conference of the Breeders,
Simferopol, pp. 446-448.

Matevosyan, A.A., Gyulkhasyan, M.A. (2000). PlantGrowing. Yerevan, p. 391.

Mineev, V.G., Gomonova, N.F., Amelyanchik, O.A. (2006). Changes in the Properties and Fertility of Sod-podzolic Soil with
Long-term ComplexApplication of Agrochemicals. Annals of Agrarian Science, Thilisi, 4:17-21.

Yagodin, B.A., Smirnov, P.M., Petersburgsky, A.V. and others (1989). Agrochemistry (Methods of Plant and Soil Analyzes,
edited by B.A.Yagodin), 2 Ed., Supplement, Moscow, Agroprom Publishing House, p. 639.

OPQULAURUR B YWelUURGAUYR SUMEER V@URUILUIGLEM Gd WrRAURUTDL
SUPEEP cUTUESLERR SUSEUIYIY URQSIFLlESAMHEENIUE WIRSISRLP SUTLEGEPAHT
WU RUERSURUSUEERUG RGN RUSERUUUSTREENUSUUGUS RN U

U.3. Qujunjwl, U.U. Uwpynujw(, L.Q. UwplnuywG, 2.3. Indbjw
Swjwuinwbh wgqwjhbt wapwpwihl hwdwjuwnpw

Qwnwihl L wpnpwwnnp thnpdbpp Yuwnwpybp G0 Upwpwnh dwpgh Uwuhuh mnwpwédwznowbh YhuwwbwwwinwihG
L dwpquwqbinlwjhGqnpp hnntpnid:

Gpywpwdjw hbnwgnuninepyntGbbpp pwgwhwjnt| G0 opqulnihpuhp Gnuyl swhwpwbGwyh (10 wn/hw) Yninnpww)hG
(nGYUiwh L uGnigdwb pGpwgpntd) Yhpwrdwb npwywb wanbgnipintlp Yupundhih pbipph npwyh b pwlwyh ypw' npuw
ttlwlgqwdjw ogqunwgnndiwl (nGydwh dwiwbwly) Yui Ng Py Ke+Ng, hwlpwihl wwpwpunwbjnipbiph hbn Yhpwndwb
hwibdwwnipjwip: Ush fupwlhsh® YGGuwhbnniyh 14 /hw swihwpwlwyp, npp Yhpweyned £ Guiupwb nGyncdp
(nGUwbynpp ppotiint GnwGwyny), wdh pOGpwgpntd Gnylb swhwpwlwyny ny wpdwwnwihb ulnigiwl Gnwlwyny
Yhpwnbnt mwppbpwyh hwitdwwnnipjwip upunndhih pppwnynipynibp wybiwgbned £20,5 %:



