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Abstract. Cultivation of cereal-papilionaceous grass crop mixtures allows for more substantial use of soil
fertility and higher harvests than in case of homogeneous sowings. In mixed sowings, legume crops do not lodge;
photosynthesis and nitrogenous fixation conditions are better; losses of harvest are lower. Our research is directed
to examination of interrelations between peas, spring wheat and spring barley, as well as to high harvests,
balanced in proteins and amino acids. Experiments were conducted in 2007-2008 in Skriveri, Latvia at the
Research Institute of Agriculture. In the issue of studies established that not only has legume component increased
cereals capacity, it has also improved its quality. Thus, conducted field experiments showed high efficiency of use
of mixed cereal- legume mixtures, which becomes apparent in higher levels of farming productivity. The best
indices in organic field conditions had mixtures of peas (20%), spring barley (40%) and spring wheat (40%),
where noted high harvest and high content of protein, balanced in amino acids. Therefore, in planning cereal-
legume agrophytocenosis, one should use three components: peas, spring barley and spring wheat.
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levads
Latvija biologiskajas saimniecibas izaudz&ta graudaugu produkcija parsvara tiek izmantota ka
spekbariba tira veida. Sada bariba nav sabalanséta gan proteina, gan aminoskabju satura zipa.
Rezultata rodas nepiecieSamiba dzivnieku baribai pievienot pirktas proteinu piedevas, kas veicina
lopbaribas sadardzinasanos. Lopbaribas kvalitati var uzlabot, audz€jot labibu mistrus ar paksaugu
komponentiem.
PakSaugu un labibu mistri lauj pilnigak izmantot zemes auglibu (dazadu augu saknu sist€mas
attistas dazados augsnes limenos), saules energiju (virszemes zala masa ir izvietota dazados
Iimenos), ka art uzlabo augu apgadi ar slapekli, jo mistra esoSie pakSaugi ar guminbakteriju
palidzibu saista augsné atmosferas slapekli.
Mistru komponentiem jabiit ar vienadu augSanas laiku, un tie jas€j maisjjuma tadas attiecibas, lai
s€jums stipri nesaveldrétos. Lai noskaidrotu zirpu un graudaugu maisijumu optimalas attiecibas un
zirnu ietekmi uz proteina limeni raza, tika ierikoti lauka izm&ginajumi ar jaunakajam Skirném [1].
Lopbaribas razoSanai var izmantot ka divkomponentu maisjjumus - zirgus ar mieZiem vai zirnus ar
kvieSiem, ta triskomponentu maisijumus, kuros tiek ieklauti gan miezi, gan kviesi, gan ar1 zirni.
Zirpu ieklauSana bariba nodroSina labaku dzivnieku apgadi ar olbaltumvielam un uzlabo
aminoskabju sastavu lopbariba [2; 3].
Ka zinams, miisu klimatiskajos apstaklos zirni stipri veldr&jas. ST iemesla d&l nokriniem bagatos
rudenos tirs§ja s€tu zirnu novakSana ir apgriitinata, rodas lieli razas zudumi un pasliktinas to
kvalitate. Zirniem labibas noder ka balstaugi, tas uzlabo novakSanas apstaklus, samazina slimibu
un kaiteklu raditos bojajumus [3]. Piemérotos augSanas apstaklos zirnu-graudaugu mistrs dod
lielaku koprazu, neka audzgjot labibu tirsgja.
Pétijuma meérkis ir noskaidrot dazadu kultiraugu - zirpu, vasaras miezu un vasaras kvieSu -
attistibas Ipatnibas, audz€jot tos maisjjumos, noteikt to razibu un kvalitati ar noluku iegtt péc

iespéjas sabalansétaku, proteiniem un aminoskabém bagatu lopbaribu.
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Materiali un metodes
Lai veiktu pétijumus un noskaidrotu minétos uzdevumus, LLU agentira ZZI Skriveros 2007.-
2008.gada sertificéta biologiska lauka tika iekartoti lauka izm&ginajumi.
Augsne. Izméginajumi tika iekartoti malsmilts augsné ar vaji skabu reakciju pHkcL 5,7. Augsné
bija vidgjs kustiga fosfora un kalija nodrosinajums: P,Os 90 mg kg, K,O 125 mg kg™, kas ir
atbilstosi raditaji zirpu, vasaras miezu un vasaras kvieSu audz@Sanas prasibam. PriekSaugs -
viengadiga airene.
Petijumos izmantoja vasaras kvieSu skirni ‘Vinjett’, miezus ‘Rasa’ un zirgus ‘Vitra’ dazados
maistjumos: 1) zirni 100% (Z); 2) vasaras miezi 50% + vasaras kviesi 50% (MK); 3) zirni 20% +
vasaras miezi 80 % (ZM) ; 4) zirni 20% + vasaras kviesi 80 % (ZK); 5) zirni 20% + vasaras miezi
40% + vasaras kvie$i 40% (ZMK). Maistjumu attiecibas sastaditas §ada optimalas izs€jas norma
tirseja (digstosu seklu skaits uz 1m?): zirpi - 120, miezi - 400, vasaras kviesi - 500.
Razas novakSana tika veikta ar tieSo kombain&Sanu, izmantojot kombainu ,,Sampo” ar sekojoSu
ktmiska sastava noteikSanu. Aminoskabju sastavs (iznemot triptofanu) paraugos tika noteikts,
izmantojot hidrolizes metodi (AOAS Official Method 985.28.) [5]. Triptofans noteikts, izmantojot
spektrofotometrisko metodi péc parauga apstrades oksidéjosa maisijuma (H,SO4 un HNO3 ) [4].

Rezultati un to izvertéjums

Péc meteorologiskiem apstakliem 2007.-2008.gada vegetacijas periods at$kiras no vidgjiem
ilggadigiem raditajiem. Abu gadu vasaras méneSos bija palielinats nokrisnu daudzums. Lietainais
laiks gan s€jumu attistibu maz ietekméja, bet aizkav€ja graudu un zirpu nogatavosanos, ta bija
diezgan nevienmériga. PakSaugu - labibas mistros zirni nogatavojas par 4-7 dienam atrak neka
zirni tirsgja.

Apkopojot divu gadu rezultatus, visaugstaka graudu raza tika ievakta varianta ZMK un varianta
ZM, sastadot atbilstoi 3,60 un 3,25 t ha™ (attiecigi 129% un 117%). Viszemaka raza bija pirmaja
(Z) varianta, kur zirnus izs€ja tirs§ja un izpaudas veldres negativa ietekme, Seit raza sastadija 2,78
t ha (1.tabula). Razas novaksanas laika s&jums tika vertsts ka stipri saveldrgjies - 3 balles (péc 9
ballu skalas).

1.tabula
Kultiiraugu mistru razas raksturojums
(vidgjie 2007.- 2008.g.raditaji)
Varianti
Raditaji Z(kontrole) | MK | zM | zZK | ZMK | RS
Graudi
Raza, tha' 2,53 2,95 3,25 3,13 3,60 0,31
t.sk. zirni 2,53 - 1,46 1,42 1,31
%, no kontrole 100 106 117 114 129
Saturs sausna,%:
Kopproteins 25,19 11,96 12,56 12,41 16,23
Fosfors 0,51 0,56 0,58 0,53 0,57
Kalijs 0,95 0,31 0,46 0,48 0,54
Kalcijs 0,11 0,06 0,06 0,05 0,06
Magnijs 0,12 0,14 0,16 0,15 0,16
Salmi
Raza, tha™ | 3,11 | 373 | 394 | 410 | 417 | 0,36
Saturs sausna,%:
Kopproteins 8,13 2,63 5,62 5,37 6,12
Fosfors 0,16 0,24 0,28 0,14 0,32
Kalijs 0,78 11 1,19 0,8 0,98
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Graudu razas kimiskais sastavs ir dots 1.tabula, kur visaugstakais kopproteina (25,19%) un kalija
(0,95%) limenis ir konstatets Z varianta (zirpi tirsgja). Minétie raditaji zemaki bija MK varianta,
kur graudaugi séti bez zirnu komponenta, Sajos mistros kopproteina saturs bija 11,56%, kalija -
0,31%. Misu izméginajumos konstatéts, ka zirni uzlabo lopbaribas kvalitati, paaugstinot proteina
saturu raza par 8-12%.

Kalijam un magnijam ir svariga loma organisma sirds un asinsvadu sistémas darbiba. Ja zalbariba
un skabbariba ir parbagati ar Siem elementiem (3% un vairak), tad paksaugu - labibas mistros K un
Mg daudzums ir sabalanséts. Lopbariba loti svariga ir kalija attieciba pret kalciju un magniju
(CatMg), kas nedrikst parsniegt 2,4 [3]. Musu izm&ginajumos §T attieciba pakSaugu - graudaugu
mistros neparsniedza pielaujamo robezu, pieméram, varianta ZMK ta bija 1,86.

Kalcijs un fosfors lopbariba kalpo ne tikai par mineralapmainas pamatelementiem, bet no tiem ir
atkariga ar1 proteina, oglekla un tauku apmaina. Fosfora saturs visos maistjumos bija lidzigs,
nedaudz augstaks tika novérots ZM varianta - 0,58%. Kalcija daudzums kultiiraugu graudos bija
robezas no 0,06 11dz 0,11%, augstakais raditajs tika konstatéts zirpiem tirs¢ja.

Kopuma varam secinat, ka, izmantojot pakSaugu labibu mistrus, ir iesp&ams dzivniekus
nodroSinat ar sabalans€taku lopbaribu - nemot vera razibu vasaras miezi kalpo ka lopbaribas
bagatinatajs ar fosforu, bet zirni - ar proteinu, kaliju un kalciju.

P&edgjos gados dazados petijumos noskaidrots, ka majdzivniekiem un majputniem nepieciesams ne
tikai sabalanséts kopgjais proteins, bet ta sastava jabit ari atbilstoSam aminoskabju daudzumam.
Aminoskabes kalpo ka saites proteinu veidosanai, un to kartibu nosaka genétiskais kods [5].
Aminoskabes, kas nesintez€jas dzivnieku organisma (neaizvietojamas), dzivniekiem obligati
jasanem gatava veida ar baribu. Noskaidrots, ka ciikam paredz&taja lopbariba viena no limitgjosam
aminoskabém ir lizins, bet putnu bariba — metionins. Lizina trikums bariba izraisa asinsrites
trauc€jumus, hemoglobina samazinasanos, ka arT muskulu noplakSanu un kaulu noardiSanos.
Metionins ir svarigs organisma augSanas procesa un slapekla balansa. Triptofans nepiecieSams
nervu Stinu darbibas uzturéSanai un hemoglobina veidoSanai asinis [6].

Kopuma nemot, aminoskabju iedarbiba uz organisma aug$anu un attistibu ir loti sarezgita. Kad
bariba nav vai ir nepietickama daudzuma tas vai citas neaizvietojamas aminoskabes, organisms
nespéj veiksmigi attistities. Tapec ir loti svarigi pétit to daudzumu lopbaribai audzetajos mistros.
Izméginajuma augstakais neaizvietojamo aminoskabju saturs tika konstatéts zirpu tirs€jas (Z)
variantd, kur tas bija 7,77g 100g™. Zirpi satur nozimigu dalu aizvietojamo un neaizvietojamo
aminoskabju un ar aminoskabes struktiiru ievérojami atskiras no graudaugiem. Zirnus izmanto ka
lopbariba, ta arT partika. [zméginajuma vidgjais kopproteina saturs zirpiem bija 25,19%, ka sastava
ietilpst arT neaizvietojamas aminoskabes: t.sk. lizins (1,36 g 100g™), metionins (0,20 g 100g™),
leicins (1,34 g 100g™), triptofans (0,21 g 100g™), valins (0,52 g 100g™) un dalgji aizvietojama
aminoskabe tirozins (0,48 g 100g™). Zirnos ir pietickams daudzums arginina (1,74 g 100g™) un
histidina (0,40 g 100g™) - §is aminoskabes organisms var izmantot metionina un fenilalanina vieta.
Tapec, pateicoties savam sabalans€tajam sastavam, zirgu proteins var aizvietot cilvéka &dienkarté
dzivnieku izcelsmes proteinu.Un arT lopbaribai ar zirniem ir daudz lielaka vertiba neka bez tiem.
Jau 20% zirmpu piejaukums lopbaribai salidzinajuma ar variantu bez zirniem paaugstinaja
neaizvietojamo aminoskabju saturu maisijuma ar mieZiem no 3,23 lidz 6,00 g 100g™ (2.tabula).
Nemot véra to, ka mieZos ir lielaks aminoskabju saturs neka citas graudaugu kultiiras, zirni un
miezi ir lielisks papildinajums viens otram. Ta lopbariba varianta ar 80% miezu un 20% zirpu
satur§ja savstarpgji sabalans€tu, augstu aminoskabju saturu. Variantos ZM un ZMK kopgjais
aminoskabju saturs bija attiecigi 13,71 un 11,73 g 100g™, t.sk. lizins sastadija atbilstoi 0,96 un
0,66 g 100g™.
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2.tabula
Aizvietojamo un neaizvietojamo aminoskabju daudzums kultiaraugu mistros, g 100g™
(vidgjie 2007.-2008.g. dati)

Varianti

Aminoskabes Z ( kontrole) MK ZM ZK ZMK
Lizins 1,36 0,36 0,96 0,54 0,66
Metionins 0,20 0,18 0,17 0,16 0,20
Triptofans 0,21 0,17 0,15 0,18 0,19
Fenilalanins 0,90 0,46 0,74 0,60 0,64
Leicins 1,34 0,64 1,08 0,80 0,84
Izoleicins 0,46 0,22 0,46 0,28 0,30
Treonins 0,64 0,31 0,58 0,40 0,40
Valins 0,52 0,28 0,52 0,32 0,38
Histidins 0,40 0,17 0,28 0,22 0,22
Arginins 1,74 0,46 1,04 0,64 0,70
Asparginskabe 1,98 0,66 1,69 1,24 1,74
Glutaminskabe 3,17 2,99 2,97 3,14 3,00
Prolins 0,76 0,88 0,91 0,84 0,80
Glicins 0,40 0,25 0,33 0,26 0,28
Alanins 0,72 0,30 0,56 0,40 0,44
Tirozins 0,48 0,32 0,45 0,38 0,38
Serins 0,90 0,44 0,80 0,56 0,56
Kopa 16,18 9,07 13,71 10,97 11,73
t.sk.neaizvietojamas 7,77 3,23 6,00 4,15 4,53

Variantos ar kvieSiem aminoskabju kopéjais saturs bija mazaks, tomer triptofana saturs bija
augstaks neka variantos ar mieziem. Triptofana saturs ZM varianta bija 0,15 g 100g™, bet ZK
variantd - 0,19 g 100g™”. Vismazakais aminoskabju saturs tika novérots variantos bez zirpu
komponenta, kur tas bija 9,07 g 100g™”, t.sk. neaizvietojamas aminoskabes - 3,23 g 100g™.
Aizvietojamas aminoskabes sintezgjas dzivnieku organisma, bet to saturs lopbariba uzlabo tas
baribas vertibu. Misu izméginajuma kopsumma visaugstakais neaizvietojamo un aizvietojamo
aminoskabju daudzums bija zirqu ftirsgjas (Z) varianta - 16,18 g 100g™. Ievérojami zemaks
aminoskabju saturs bija graudaugu maisijuma bez zirnu klatbiitnes: MK - tikai 9,07 g 100g™.
Atkariba no atSkirigo komponentu sastava mistros par€jos variantos aminoskabju saturs bija
robezas 10,97-13,71 g 100g™. Zirpu klatbiitne mistru raza ievérojami paaugstina neaizvietojamo
aminoskabju saturu par 47-80%.

Lauksaimnieciba salmus bieZi izmanto ka lopbaribu, tapéc arm salmu kimiskais sastavs ir loti
svarigs. Misu pétijjumos kopproteina saturs salmos tiras labibas s€jumos bija 2.63 %, maisijumos
ar zirnu komponentu - 5,37-6,12 %, bet tiros zirpu s€jumos 8,13 %. Kalija un fosfora saturs ZMK
varianta bija augsts un sastadija atbilstosi 0,98% un 0,32%. Tapéc, planojot graudaugu - pakSaugu
maisijumu agrofitocenozi, lietderigak izmantot tris komponentus: vasaras kvieSus, vasaras miezus
un zirpus. Ka pieméru varétu izmantot miisu izméginajuma variantu ZMK: zirni - 20%, vasaras
miezi - 40%, vasaras kviesi - 40%.

Secinajumi
Pieme@rotos augSanas apstaklos zirnu - labibu mistri dod lielaku graudu koprazu, neka audzgjot
kultiiraugus tirsgja. Izmégindjuma visaugstika graudu kopraza - 3,67 t ha' - iegita no
triskomponentu mistra ZMK (zirni + vasaras mieZi + vasaras kviesi).
Mistros zirni uzlabo lopbaribas kvalitati, paaugstinot proteina saturu raza par 8-12%.
Zirpu klatblitne mistru raza ievérojami (par 47-80%) paaugstina neaizvietojamo aminoskabju
saturu.
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Projekt&jot agrofitocenozi, svarigi nemt véra, ka labibu komponents paksaugu - graudaugu mistros
uzlabo s€jumu noturibu pret veldréSanos, savukart taurinziezu klatbiitne paaugstina kultiraugu
apgadi ar slapekli.

Izm&ginajumi apliecina, ka optimalakais augstu razu un kvalitativas lopbaribas ieguvei ir
triskomponentu pakSaugu - graudaugu mistrs ar $adam komponentu attiecibam: zirpi - 20%,
vasaras miezi - 40% un vasaras kviesi - 40%.

Summary
After combining results of two years, the highest crop yield was harvested in PBW and PB
versions- 3.60 and 3.25 t ha™ respectively. The lowest yield (2.78 t ha™) was in the first (P)
version, where peas were sown by pure sowing (Table 1).
Chemical composition of grain crop is shown in Table 1, where the highest level of total proteins
(25.19%) and potassium (0.95%) is detected in version P. The mentioned factors were lower in
BW version (total proteins- 11.56%, potassium — 0.31%). We detected in our tests that peas
improve quality of feed by increasing amount of proteins in crop yield by 8-12%.
K and Mg have important role in operation of body’s heart and vascular system. K proportion to
calcium and magnesium (Ca+Mg) is very important in feed, and cannot exceed 2.4. [6]. In our
tests this proportion in cereal-papilionaceous mixtures did not exceed permissible level, e.g., in
PBW version it was 1.86.
Calcium and phosphorus in feed not only serve as main elements of mineral exchange, but protein,
carbon and fat exchange is also dependent on them. Amount of phosphorus in all mixtures was
similar, slightly higher was observed in PB version — 0.58%. Amount of calcium in cultivated
plant grains was within the limits of 0.06 to 0.11%, the highest factor was detected for peas in pure
sowing.
The highest composition of non-replaceable amino acids in test was detected in version of pure
sowing of peas (P), where it was 7.77g per 100g. Peas contain significant part of replaceable and
non-replaceable amino acids, and are significantly different from cereals by structure of amino
acid. Thus, thanks to its balanced composition, pea protein can replace protein of animal origin in
people menu. Even 20% admixture of peas in feed, compared to version without peas, increased
amount of non-replaceable amino acids in mixture with barley from 3.23 to 6.00g per 100g (Table
2).
Barley has more amino acids than other cereal cultures. Thus, version with 80% barley and 20%
peas contained mutually balanced high amount of amino acids. Versions with wheat had lower
total amount of amino acids, but amount of tryptophane was higher than in versions with barley.
The highest amount of non-replaceable and replaceable amino acids in our test generally was in
version P — 16.18¢g per 100g. Significantly lower amount of amino acids was in mixture of cereals
without presence of peas. Presence of peas in mixtures crop yield significantly increases amount of
non-replaceable amino acids by 47-80%.
Amount of total proteins in straw in BW sowing was 2.63%, in mixtures with pea component —
5.37-6.12%, and in peas in pure sowing — 8.13%.
In projecting agrophytocenosis, it is important to take into account the fact that crop component in
cereal-papilionaceous mixtures improve resistance of sowing against lodging, in turn, presence of
papilionaceous plants improves nitrogen supply to cultivated plants.
Tests confirm that optimal for high crop yields and quality feed is three-component cereal-
papilionaceous mixture with the following component proportions: 20% peas, 40% spring barley
and 40% spring wheat.
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