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Abstract. The article presents the results of studies on the effect of nitrogen
nutrition on quinoa grain yield and quality.
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Quinoa (Chenopodium quinoa Willd.) is a new crop, presently being tested
in Northern Europe, where its close relative fat hen (C. album) is already a well-
known weed species. Although it may seem trendy and fashionable quinoa is
certainly not a new food. It was grown and eaten thousands of years ago by the
ancient Incas and revered as the “mother of all grains.” In the Iron Age, the
European fathen had the status of a secondary crop, either collected or cultivated
[1].

Therefore, the present-day introduction of quinoa to Northern Europe is
based on the utilization of a closely related species in ancient times. Quinoa is one
of the oldest, existing crops, which was first detected by Europeans when
Columbus discovered South America in 1492 [1, 2, 5].
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According to the FAO, quinoa is regarded as a new world staple and
predicted to spread fast across the globe (FAO 2013).

Quinoa is often referred to as a 'super food' and with good reason since
quinoa is considered one of the world’s most popular healthy foods.

Quinoa seeds are often used as substitute of rice, and the seeds are highly
nutritious and have high percent of protein as compared to other cereals. Quinoa is
gluten-free, and contains sufficient amount of all nine essential amino acids. It is
also high on antioxidants, B vitamins, E vitamin, fiber, iron, calcium, potassium
and phosphorus.

Cooked quinoa consists of 71.6% water, 21.3% carbohydrates, 4.4% protein,
and 1.92% fat [1, 4].

The carbohydrates in quinoa consist mainly of starch, insoluble fibers, and
small amount of sugar. Unusually for the plant world, quinoa grains are a complete
protein with 2 grams of fat per 100g (3.502).

Quinoa seeds seem to have more nutrients than most other grains and are
fairly high in quality protein [1].

For several years we have been doing research on quinoa. Research has been
carried out under the agroecological conditions of the Central region of the Russian
Federation at the Field Experimental Station of the Timiryazev Academy. In these
experiments, the features of quinoa yield formation were studied depending on
varietal characteristics, doses and timing of nitrogen fertilizer application, and
seeding rates.

Productivity is the most important indicator of the agronomic efficiency of
crop cultivation. Being not an easy crop to grow, Quinoa requires much attention
to detail to ensure harvestable crop. The production cycle runs from spring to
autumn. Crop quality is checked at all stages that allows obtaining healthy,
delicious grain. Ideal temperature for quinoa farming is between 18°C and 20°C.
Quinoa can be grown in different types of soil. But the most suitable soil for
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commercial quinoa farming is neutral sandy loam soils.
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Picture 1. The yield of quinoa varieties Cherry Vanilla, Titicaca, Regalona,
2021-2022, t/ha
During the years of research, the yield varied within a fairly wide range -
from 6 t/ha for the Regalona variety in 2021 to 4.4 t/ha for the Titicaca variety in
2022 (picture 1).
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The highest yield was produced by the Titicaca variety in 2022, that is 2.7
t/ha in the control variant of the experiment, 3.6-4.4 t/ha when using nitrogen
fertilizer, respectively. With the use of nitrogen fertilizers, the yield of quinoa
increased in all variants of the experiment compared to the control. However, yield
increases were the highest when nitrogen was applied at doses of 120 and 180
kg/ha.

The quality of the resulting crop is also important.

Table 1
Protein content in quinoa grain harvest 2021 and 2022, %

Experiment Cherry Vanilla Titicaca Regalona
Variant 2021 2022 2021 2022 2021 2022
NO 10.07+0.22 8.37+0.17 10.10+0.19 9.15+0.19 9.46+0.11 10.49+0.2

2
N60 10.30+0.28 11.22+0.27 10.24+0.21 9.66+0.21 10.20+£0.32 | 13.20+0.3
7
N120 10.22+0.20 12.98+0.25 9.81+0.29 12.16+0.37 10.60+0.35 13.93+0.3
3
N180 11.17+0.39 13.56+0.31 10.53+0.36 13.86+0.33 10.56+0.29 | 14.33+0.3
6
N240 11.29+0.34 12.61+0.35 11.76+0.38 12.70+0.36 10.76+£0.33 | 15.15+0.4
5

The protein content in quinoa grains harvested in 2021 ranged from 9.5 to
11.8%, depending on varietal characteristics and cultivation technology (nitrogen
fertilization). Mineral fertilizers contributed to the accumulation of protein in the
grain. On all variety samples, there is a tendency to increase the protein content
with the introduction of increased doses of nitrogen fertilizer.

In 2022 the amount of protein in quinoa grain ranged from 8.4 to 15.2%.
There was also a tendency to accumulate protein in the grain when using high
doses of nitrogen fertilizer.

Our research shows that profitable production of quinoa is quite possible in
our country.
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MOHUTOPUHI UBMEHEHUUN HABEMHOI'O IOKPOBA
CUPUMCKON APABCKOM PECITYBJIUKHU C UCIIOJIb30BAHUEM
CIIYTHUKOBBIX CHUMKOB LANDSAT
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Aunomayusn. B pabome 6vi1 npoedéH MOHUMOPUHE OUHAMUKU HA3EMHO20
nokposa Cuputickou Apabckoiu Pecnyonuxu (CAP) no oanuvim u3zobpadxcenuil
Landsat-5 1993 o u Landsat-8 2019 o /[[ns wmeynpaensemou kiaccuguxayuu
CNYmMHUKO8bIX u3oopadicenuti 6vin  npumenén aneopumm ISODATA. Obwasn
MOYHOCMb  NPOBEOEHHOU  MeMamu4eckou Kiaccuukayuu no  aicopummy

ISODATA cocmasuna 6onee 80 %, a koagpgpuyuenm Kanna — 0,76-0,78.

Knrouesvie cnosa. Landsat, Cupuiickas Apabckas — Pecnybnuka,
Temamuueckoe kapmoepaguposanue, PacmumenbHulil NOKPOS.

BBenenue. IccnemoBanus 3€MHOr0 TMOKpOBa Ha OCHOBE JIAHHBIX
CIYTHUKOBBIX CHUMKOB HMMEIOT 0CO00€ 3HAay€HUE [Jis JIECHOIO TOKpOBa B
Cpenn3eMHOMOPCKOM  pETHOHE H3-3a NPOCTPAHCTBEHHOM W BPEMEHHOU
HEOJTHOPOJHOCTH, 00YCJIOBIEHHOW OCOOBIM KJIMMATOM, pa3HOOOpa3ueM pacTeHU
u  Tomorpaduyeckum  pasHooOpasuem [1l]. JIMCTaHIMOHHBIA MOHHTOPHUHT
pacTUTENILHOTO  TOKPOBAa  SIBJISIETCS  BaXXHbBIM  HCTOYHMKOM  TOYHOM H
CBOEBpPEMEHHOM HH(pOpManMK, HEOOXOAMMOW MJii aHaliu3a JIUHAMUKUA €ro
U3MEHCHHUH U YCTOHYHMBOTO YIPABICHUS TeppUTOpUsiMU [2].

CnyTHUKOBBIE  M300pakeHHss  cuctembl  Landsat  obOecrneunBaroT
nepuoAnYecKre HaOIIOCHHS 3a PacTUTEIBHBIM MOKPOBOM ¢ Hadana 7/0-X romoB
MPOLLJIOr0 CTOJIETUSA, YTO TMO03BOJIAET NPOBOAUTH OLEHKY €ro JIWHAMUKU U
COCTOSIHUA. PemeHuio 3TUX BOIMPOCOB B 3HAYUTEIBHOM Mepe CHOCOOCTBYIOT
JIaHHbIE TUCTAHIIMOHHOTO 30HaupoBanus 3emiu ([133) u mporpaMMHbIe cpeicTBa
Ui 00pabOTKM  CIyTHHKOBBIX JaHHBIX [6]. [l pemieHus  BOMpoOCOB
JMCTAaHIIMOHHOTO MOHUTOPUHTA PACTUTEILHOIO (JIECHOT0) MOKpOBa 3a 0oJiee ueM
20-neTHUIl TIEpUOJT BPEMEHU MPUHATO MCIOJIb30BaTh H300pPaXKEHUS] CPEIHETO
POCTPAHCTBEHHOTO pa3pelleHns CUCTeMbI criyTHUKOB Landsat [5].
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