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Abstract

In post-forest, pebbly, carbonated, medium strength, brown soils of the foothill zone,
where the annual rainfall is 531 mm (of which 111 mm falls in May and 13 mm in December),
the humus content in the soil ranges from 3,5 to 4,5%, the average annual temperature is 11,8°
C, under dry conditions, the effect of introducing equivalent amounts of organo-mineral
fertilizers and growth-promoting bio-liquid into the soil at different times on the growth,
development, transition periods of phenological stages, intensity of potato tuber formation and
yield of early potatoes was investigated.
Experimental research has revealed the high efficiency of using a relatively small fractional
amount of organomix (from sow and in the form of nutrition), and the full amount of bio-liquid
in the form of soaking the planting material (3 days before planting), the same or more amount
of one-time use, as well as equivalent amounts of mineral fertilizers accepted in the zone
compared to the application.

Key words: organomix, mineral fertilizer, bio-liquid, potato, growth and development,
potato tuber formation intensity.

Intriduction

Artsakh, being a typical mountainous country, has various climatic conditions and a
variegated land cover formed under these conditions. 30% of the arable land lies on gently
sloping (up to 5°) plains, and the rest on medium and strong slopes. The 11,709 thousand
hectares of arable land of this administrative region are spread at heights of 300-1100 m above
sea level, where soil types of various strength and fertility have arisen due to various climatic
conditions [1]. Despite significantly high soil fertility and favorable bioclimatic conditions,
crop yields in the region remain low.

Due to its biological characteristics, potato is cultivated from the lowland zone up to 2025
m above sea level. According to the data of the Statistical Service of the Republic of Artsakh
[2] in 2016-2022, the cultivated areas of this important crop in the potato-growing regions of
the republic amounted to 641.5 ha, the average yield was 69.4 c/ha.
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In the studied region, the potato cultivation area is 156.6 ha or 24.8% of the total
cultivation area. The yield is low and does not exceed the average of the republic. The main
reasons for low yields are the wrong selection of varieties and the lack of a scientifically based
fertilization system. The role of mineral fertilizers in increasing the yield of crops, including
potatoes, is well known. However, the one-sided use of their (especially nitrogenous) high
amounts (without organic matter) while increasing crop yield, has a negative effect on the
quality properties of the crop, contributes to the acceleration of humus decomposition rates,
environmental pollution, acceleration of soil degradation, and increase in costs. Reasonable
doses of joint application of mineral and organic fertilizers enable the farmer (in waterless
conditions) to obtain a high yield at a low cost, while maintaining soil fertility and keeping the
environment free from pollution [3,8,10].

In order to obtain high yields from crops under the conditions created by global warming,
the introduction of early maturing varieties with short vegetation is more important. In that case,
there is a need to develop and implement a scientifically based fertilization system [4,5]. Based
on the above mentioned, in the brown soils of the foothills and post-forests of Artsakh, were
investigated the effects of separate and joint application of organomix organic fertilizer,
growth-promoting bio-liquid and equivalent amounts of mineral fertilizers, as well as the dates
of their introduction into the soil, on the quality characteristics and costs of potato growth,
development, tuber formation, yield and yield quality characteristics of the obtained crop and
on cost reduction [5,6,7,9,11].

Conlflict Setting

In order to solve the problem, field experiments and laboratory studies were carried out.
Field experiments were conducted in 2021-2022 on a gently sloping plot 500m above sea level
with 3 replications. The following options were studied:

1. Checker (without fertilization).
Organomix 8t/ha one-off, in sowing.
Organomix 10t/ha one-off, in sowing.
Organomix 5t/ha (in sowing) + N3oP40K4o (in sowing) + N3o with nutrition.
Organomix St/ha in sowing + organomix 3t/ha (with nutrition) + bio-liquid 14 l/ha
(nutrition).

6. Bio-liquid 141/ha soaking planting material + organomix 5t/ha (in sowing)+organomix

3t/ha (nutrition).
7. NsoPsoKso (in sowing) + Nao nutrition.

During the vegetation period, phenological observations, biometric measurements and
censuses were performed. The effect of the above-mentioned soil conditioners on the growth
of above-ground and below-ground organs, the intensity of tuber formation and the change in
the amount of the obtained crop was calculated. The object of the experiment was the impala
variety of potatoes, the planting rate was 3300 kg/ha, the size of the experimental fields was 20
m?. Cultivation and harvesting operations were carried out according to the agro-rules accepted
in the region. 8 t/ha of the organomix according to the experiment scheme was introduced into
the soil in the spring in the 2nd and 3rd versions by sowing, in the S5th and 6th versions
fractionally by sowing and nutrition, at the same time in the 5th and 6th versions 14 liters of
bioliquid /ha dose was given in one case by root nutrition, in the other case by soaking the
potato planting material 3 days before planting. Equivalent doses of mineral fertilizers
N8OP8OKSO0 (per effective substance) were given in sowing and N40 with nutrition (version 7),
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and in version 4, as indicated in the scheme, N30P40K40 was introduced into the soil with
organomix in sowing and N30 with nutrition.

The yield data were subjected to mathematical analysis, analysis of variance,
experimental error (Sx, %) and the most significant difference (MSD 0.95 c) by decision. [12].

Research results

According to the average data of two years of field experiments, the adequate doses and
application dates of organo-mineral fertilizers, as well as the growth-promoting bio-liquid had
a certain effect on potato germination, growth and development. Compared to the no-
fertilization (checker) version, both single and fractional application of organomix, the
germination of potato seedlings (in all repetitions of studies) was accelerated by 2 to 3 days on
average, and in the version where the seedlings were treated with bioliquid before planting, the
germination of potatoes was accelerated for 4-5 days.

The effects of organomix, mineral fertilizers separately and together, and growth
promoter are more obvious during the transition period of potato phenostages.

If this effect is not pronounced at the initial stages, then the influence of organomix and
bioliquid at the final stages (flowering and maturation) is more pronounced, in the variants of
organomix and growth stimulator, especially root nutrition, the duration of plant vegetation is
somewhat reduced.

Table 1

Effects of equivalent doses of organomineral fertilizers and growth promoter on potato
phenostages transition, above-ground mass and stolons (average data)

From germination to The weight
(day) g/plant -
a
Q 9
n = P ko
/| Variants < £ Ei
n - %I) A7 c.a
o g | £ g = g 2 g 2
2 | 8§ g s £ g 5 E
o Q 3 a, — - Q
g S| =2 £ & 5 2 — z
i — @ @) jas] =4 Z
1 fh“ker(w“hout fertilization | 4 04 | 34 | 51 92 432 | 37406 | 19556 | 6744 | 102+03
» | Organomix 8t/ha one-off in 2204 | 35 | 48 86 512 | 57404 | 30544 | 10546 | 13.6+0.6
sowing
3 | Organomix 10vha one-offin | ) o0 | 3¢ | 59 87 513 | 6.0£0.3 | 31545 | 10443 | 13402
sowing
Organomix 5t (in sowing)
4 | N30P40 K40(in sowing)+ 23.04 | 34 | 52 86 50,9 | 6.7£0.6 | 3194 | 108+5 | 14,403
N30 with nutrition
Organomix 5t/ha in
sowing+organomix 3t/ha
5 (with nutrition)+bio-liquid 22.04 | 35 | 52 89 558 | 6,904 | 325£6 | 109+£5 | 14.8+0.5
141/ha (nutrition)
Bio-liquid14l/ha soaking
¢ | planting material torganomix | g 4 | 33 | 88 549 | 74202 | 345:5 | 126+4 | 16,6404
St/ha (in sowing)+organomix
3t/ha (nutrition)
N8OP80OKSE0
7 | (in sowing)+ N 40 23.04 | 36 | 54 90 512 | 6,603 | 3186 | 1074 | 14,8+0,3
(nutrition)

Potatoes were planted on March 29 in 2021, and on March 31 in 2022.
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In the course of the research, it was revealed that in the single fraction application of
organomix, as well as in the versions that received 40% norm of mineral fertilizers and bio-
liquid, the plants grew more lushly compared to the checker, had a dark green color, more
branching of the stems and provided a powerful photosynthetic surface. If the plant height
increased by 8.0 and 8.6 cm, the number of stems by 2.9 and 3.0 cm, respectively, compared to
the checker, in the versions of the one-off application of equivalent doses of organomix and
mineral fertilizers, then the same doses of organo mix in fractional application options, where
the planting material was also treated with bio-liquid or extra-root nutrition was performed, the
height of the plants increased by 3.7-4.6 cm compared to the one-off treatment (Table. 1). From
the data of the same table, it can be seen that similar changes were made in the weight mass of
stems and leaves and the number of stolons. Everywhere, compared to the version without
fertilization, the weight of the stems increased by 130-150 grams, the leaves by 38-59 grams,
and the number of stolons by 3.4-6.4 pieces in the versions that received organomix and growth
promoter (Fig.1).

107
~ N80P80KS80 (IN sowING)+ N 40 (NUTRITION)
318

Blo-LIQUID 14 L/HA BY WETTING THE PLANTING MATERIAL +
© ORGANOMIX 5 T/HA (IN SOWING)+ ORGANOMIX 3 T/HA
(NUTRITION)

126
345

ORGANOMIX 5T/HA IN SOWING + ORGANOMIX 3T/HA (WITH 109
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r

195

oo}
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Fig. 1 Effect of equivalent doses of organomineral fertilizers and growth promoter on
above-ground mass and stolons of potato phenostages transition (average data) weight of stems
and leaves, g/plant
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The number of stolons in the versions fertilized with equivalent doses of organic mineral
is almost the same as compared to the checker (13.6-14.8 pieces), while the average number of
stolons in the versions of the planting material moistened with bio-liquid 14 I/ha 3 days before
sowing was 16.6 pieces. It is assumed that the bio-liquid in this case acts as a growth stimulator
under the influence of which the apical dominance of the planting material is suppressed.

That is the main reason that compared to the variant of extra-root nutrition of the same
rate of 14 l/ha of bio-liquid, on the same background of fertilization, the average tuber
accumulation per day in the versions soaked with bio-liquid is 2 grams more per bush, and the
yield increase is 210.8 c/ha or 144.2%, while in the extra-root feeding version, compared to the
checker, the yield increase was 167.3 c/ha or 114.4%.

Fractional application of organic and mineral fertilizers and their combined equivalent
doses have a more beneficial effect on the above-mentioned indicators of potato growth,
development, above-ground and underground organs, as a result, providing favorable
conditions for potato tuber accumulation and increasing the yield of potatoes (Table 2).

Table 2
Effects of equivalent doses of organomineral fertilizers and growth promoter according to
phenostages, tuber accumulation and yield (average data)

The weight of tubers From Average yield of < The extra
according to development cocooning tubers by year % crop
stages, g. to ripening c/ha g’
n ES
. o
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n b5 o
5] g '.-g %
2.8 ) o
20 50 2 =3 | 2021 2022 >
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)
S g = s g s
o > =2 9]
2 2 8 2| 2 3 =
S ) = e 8 ® 1 < 3}
heck ithout
| Checker (withou 50,6+6,0 [247,0+3,0 387,044,0| 58 | 5.8 |142442| 150,043 1462425 - | -
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o | Organomix8thaone- |0\ 4 01345 045.5]512,045.5| 51 | 8.8 |290.046 | 301,044 |295.545.0(1493 |102,1
off in sowing
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3 . . 66,2+4,2 |1348,0+6,0 |515,0+4,5| 51 8,8 [296,0+7| 3155 | 305,546 |{159,3(109,0
off in sowing
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soaking planting
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44



AGRICULTURE

If in case of one-time application of organomix, in sowing, the average tuber
accumulation per day was 8.8 grams, from cocooning to the natural death of the bushes,
ripening, then in fractional application of organomix and using equivalent doses of organomix
and mineral fertilizers, it was 9 and 9.2 grams, respectively, while the average tuber
accumulation of the variants that received only mineral fertilizers was 8.6 g/day (Table 2).

The results of such experiments are the basis for assuming that the higher the intensity
of tuber accumulation in a given variant, the higher the tuber yield and vice versa.

300
& g (IN SOWINGl+ e (NUTRITION' _85
Bio-LIQUID 14 L/HA BY WETTING THE PLANTING MATERIAL + e
b CRSpHOME 2 T/HA (IN SOWINGI e : T/HA _
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- ORGANOMIX 5T/HA IN SOWING + ORGANOMIX 3T/HA (WITH 322
NUTRITION) + BIO-LIQUID 14L/HA (NUTRITION) 307
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N30 NUTRITION 300
315
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;

o
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Fig. 2 The effect of equivalent doses of organic mineral fertilizers and growth promoter on
yield /2021-2022/ according to variants

Conclusions

The one-off application of equivalent doses of organic mix and mineral fertilizers in the
potato crops grown in post-forest brown soils of the pre-mountain zone is inferior in its
efficiency to the fractional application of the same doses. In comparison with organic and
mineral one-off fertilization, the effectiveness of fertilization was high even in case of fractional
application of these fertilizers. However, the highest data on the tubering index were recorded
in the version of fractional application of organomix, where the planting material was treated
with a bio-liquid solution before planting. As a result, the highest tuber yield was obtained in
this variant. See the yield indicators of other variants in the given diagram [Fig. 2].
Fertilization of the soil with the above-mentioned technology makes it possible to obtain more
than 350-360 c/ha of high-quality harvest from potato seeds cultivated under arid farming
conditions, while improving the ecological condition of the environment.
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AGRICULTURE
LUULEALU3PL ANSNKk ULRMTP MU3UULLEMNRU OMQULULSULLU3PL
aurursuv3niesrh KUVUNdEL 2UPULULUULE P B4 Uk lufULh22h
SUrePGr duvutsueMrnhU <N LEPUNROU UL URIESNRE3NRLE LUMrSNShLD
ush, QUMUSUUL b4 MULUMUSN3USUUL Uru

Uhpgqnyuu U.C.
Cnipph ipbfutininghwlwt hwdwuwpw

Lwfuwtnuwjhtu gnunt hGunwuwnwnw)hu, fubwpwpwiht, Yuwppnuwwnwgywd, dhoht
hgnpniejwu, swqwuwywgnyu hnntipnd, npunbn mwnpblwu pwithynn nbnndutph pwuwyp
Ywqgunud £ 531 dd (nphg' 111 dd pwihynd £ dwjhu, huy 13 dd nbyunbdpbp wdhuubiphu),
hnnnw hnwinwh ywpnwwynyeniup nmwwnwuynd £ 3,5 - 4,0 %-h uwhdwuubipnid, nmwptlwu
dhoht obpdwuwnmpbwup® 11,8° C £, wlgpnh wwjdwllbtpnud htwnwgnunyb) £ opguinhwlipwhl
wwpwnwnwlnebph hwdwpdbe swihwewlwlubph W wéh fupwlhy YGuuwhtGnniyh wnwppbin
dwdytimmubipnid hnn ubipdnwdtiint wqnbtgnieiniup yunwhwu Yupinndhih wbh, qupgugdw,
dtuninghwywu thnybiph wugdwu dwdybinmubph, wwiwpwagnwgdwu huwmbuuhynipjuu b
pbppwunynipjwu  ypw: Pnpdwpwpwhbinwgnunuywtu  dwuwwwphny  pwgwhwjnyby &
opqwundhpuh hwdbtdwwnwpwp  thnpp  swhwpwuwyh Ynnnpwywipu  (gwupwyhg W
uunigdwu &uny), puy YtGuuwhbnniyp |phy swihwpwuwyp wulwunieh ppodwu &duny
(wmuybiing 3 op wnwy) Yhpwndwu pwpép wpryniuwybnnyentup wjn unyt, Ywd npwuhg
wyt] swihhwpwuwyh dJdhwujwqg, oguwgnpddwl, huswybu twlb gnunnd punniudwd
hwupwjhu wwpwpunwujnyebph hwdwndtip swihwpwuwlubph Yhpwndwu
hwdbdwuwnniejwdp:

Pwbtwgh pwnbp. opgqwundhpu, hwupwht wwpwpunwunye, YGuuwhbnny,
Ywpundh|, wéd b qupgugnid, ywjwpwgdwu hunbuuhynip)niu:

BJIMAHUE BHECEHUSA B IIOYBY DKBUBAJIEHTHBIX 103
OPITAHOMWHEPAJIBHBIX YJIOBPEHUI U CTUMYJISITOPOB POCTA
B PABHBIE CPOKH HA POCT, PABBUTHUE U IVIOJJOHOIIEHHUE
KAPTO®EJIA B 3ACYILJIUBBIX YCJOBHUAX MPEATOPHOM 30HbBI

Mup3sosaxn M.II.
L Iywunckuii mexnono2uieckuti yHugepcumem

B OypsIx mo4yBax MpearopHsIX, IOCTIECHBIX, IPaBUIHHBIX, KAPOOHATHBIX 30H, T T'0JI0BOE
KOJIMYECTBO BBINAJIAIOIMINX 0CAIKOB cocTapiisieT 531 mm (13 koTopeix 111 MM Beimazaer B mae,
a 13 MM - B mekabpe), colepkaHue rymyca B mo4Be Kosiebnercs B mpenenax 3,5 — 4,0 %.
Cpenusis ronoBast temneparypa — 11,8 ° C. B 3acymmBbIX ycIoBHAX OBLIO HCCIIEAOBAHO
BJIUSHUE aJ€KBAaTHBIX 03 OpPraHOMUHEPAJIbHBIX YAOOpPEHHH U BHECEHHMsS B IOYBY
OMOCO/IEPIKALIETO CTUMYJIATOpPAa pOCTa B pa3Hble CPOKUM Ha POCT, pPa3BUTHE CKOPOCIEIOrO
KapTodens, CpOKH MPOXOXKICHUS  (PEHOJOTMYECKUX  CTaAui, Ha HHTEHCHUBHOCTH
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AGRICULTURE
KITyOHEOOpa30BaHUS U YPOKAWHOCTh. DKCIIEPUMEHTATBLHO-UCCIICIOBATEILCKUM yTEM Oblia
BBISIBJICHA OTHOCUTEILHO HEOOJBIINAsl 1032 OpraHOMHUKCA U3 (DpaKIIMOHHOTO MOCEBA U B BUIE
MUTaHUsA, a TIOJIHAS 7032 OMoTHuapaTa B BUJE 3aMadyMBaHUS TI0CAI0YHOTO MaTepuaia 3a 3 JaHs
IO TTOCaIKH.

Knrouegvie cnosa: opraHoMUKC, MUHEPAJIbHOE YI00peHUE, OMOKHUIKOCTh, KapTO(eb,
POCT U pa3BUTHE, HHTEHCHUBHOCTH KITyOHEOOpa30BaHMUA.

Submitted on 20.05.2022.
Sent for review on 27.05.2022.
Guaranteed for printing on 18.12.2022.
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