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Slapekla, fosfora un kalija izneses lapkritl auglu darza

Removal of Nitrogen, Phosphorus and Potassium
in the Orchard During Defoliation
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Abstract. Fertiliser planning requires considering different losses of nutrients. For this
reason the aim of the study was to determinate losses of nitrogen, phosphorus and potassium
during defoliation, related with application of different soil moisture regulation methods. The
investigation was done at the Latvia State Institute of Fruit-Growing, Dobele, in 2009, on the
basis of an existing field experiment planted in 1997 with cultivar "Melba’ (rootstock B9). Three
different treatments of soil moisture management were compared: control, sawdust mulch and
drip irrigation. Soil was Haplic Luvisol (Hypereutric), sandy loam with agrochemical properties
suitable for apple-tree growing. Leaf samples were collected during fall, and analyzed,
determining total amount of nitrogen (Kjeldahl method), phosphorous (calorimetrically) and
potassium (flame photometry). The content of nitrogen and potassium in the dry matter of
fallen leaves was not significantly influenced by the used soil moisture treatment. Significantly
higher content of phosphorus was found in leaves in the irrigation treatment. With fallen leaves,
3.0 - 5.5 kg ha'! P,O, was removed from the orchard; no significant differences were found
among treatments. A significantly larger (p<0.05) amount of nitrogen was lost when using
mulch (9.1 kg ha™'). In the control and irrigation treatments removal of nitrogen was only 5.0
to 6.5 kg ha! N. Removal of potassium was significantly (p<0.05) influenced by the applied
soil moisture regulation method. In the mulch treatment 18.6 kg ha" K, O was lost with fallen
leaves, while in the control treatment only 10.1 kg ha™’.
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Ievads

Latvija attistoties integretajai jeb vidi saudzgjosai auglkopibai, tiek ierobezota mineralmeslu
lietoSana, ko reglamenté MK noteikumi Nr. 531. un Nr. 406., kas paredz samazinat un uzskaitit
lietotos meslosanas lidzeklus. M&sloSanas galvenais uzdevums ir kompensét to augu baribas
elementu dalu, kas augiem nepiecieSama augstas un kvalitativas razas nodro$inasanai, bet
ko nesp€j nodrosinat augsne. Tacu, ja ar m&slojumu iestradatais baribas elementu apjoms
parsniedz to izmantotos daudzumus, paaugstinas vides riski (Dong et al., 2005; Lipentite,
Karklins, 2007). Auglkopim jasavieno divas saméra pretrunigas lietas — jaiegiist augstas un
kvalitativas razas un jaievéro augsnes auglibas un vidi saudzgjosie pasakumi.

Periodiska nokrisnu deficita dél miisdienas auglkopiba arvien biezak pielieto augsnes
mitruma uzturéSanas tehnologijas: mul¢e apdobes, ka arT ieriko dazadas laistiSanas sisteémas,
kas varetu ietekm@t ne tikai baribas elementu apriti, bet arT izneses. Pielietotais augsnes mitruma
uzturgSanas pan€miens un baribas elementu izneses ir noteicosie faktori, sastadot mésloSanas
planu, tap&c petijuma mérkis bija noteikt slapekla, fosfora un kalija izneses ar nobirusajam abelu
(Malus domestica) lapam, atkariba no pielietota augsnes mitruma uzturéSanas panémiena —
zagu skaidu muléa un pilienveida aptidenosana. Sadi p&tijumi Latvija lidz §im nav veikti.
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Materiali un metodes

Pétijums veikts Latvijas Valsts Auglkopibas institfita Dobelé 2009. gada uz 1997. gada
abelu stadijuma bazes Skirnei ‘Melba" (potcelms B 9), kas ierikots ar diviem mitruma
reguléSanas panémieniem apdobés (zagu skaidu mulca, pilienveida aptideno$ana) un kontroli
3 atkartojumos; stadisanas attalumi 1.5 x 4 m. Rindstarpas s¢ts zalajs — ganibu airenes (Lolium
perenne L.) un plavu skarenes (Poa pratensis L.) maistjums. Apdobe 1 m platuma vegetacijas
perioda uzturéta melnaja papuvé. Augsne pétjjuma vieta — Reliktkarbonatiska briinaugsne
[Haplic Luvisol (Hypereutric)], smags smilSmals ar organisko vielu saturu — 25 g kg
(p€c Tjurina metodes), augsnes apmainas skabums pH KCI 6.5 (potenciometriski), augiem
izmantojamais P,0, — 300 mg kg™ un K,O — 190 mg kg'', apmainas magnijs 162 mg kg™ (péc
DL metodes).

Lapu paraugi vakti, sakoties lapkritim (oktobra 3. dekade). No koka novaktas visas lapas,
noteikta to masa. Lapam tika veiktas kimiska analizes, nosakot sausnu, kopslapekla (Kjeldala
metode), fosfora (kolorimetriski) un kalija (ar liesmas fotometru) koncentraciju. Baribas
elementu izneses tika izteiktas kg ha! (Karklins, 1988). P&tjjuma rezultati analiz&ti, izmantojot
aprakstoso statistiku (Descriptive statistic).

Rezultati un diskusija

Pe&tfjuma rezultati liecina, ka augsnes mitruma uzturéSanas panémieni bitiski neietekméja
(p>0.05) kopgja slapekla saturu nobiruso lapu sausna (1. att.). Mul¢as varianta slapekla satura
izkliede lapas bija 2 reizes lielaka. To varctu izskaidrot ar slapekla imobilizacijas procesiem
augsné, kas notiek, sadaloties mulcai. Lai notiktu mineralizacija (slapekla atbrivosana), optimali
C/N attiecibai vajadz&tu biit ap 20, ja C/N attieciba palielinas Iidz 30, tad imobilizacijas procesi
sak domin&t par mineralizacijas procesiem (Wickramasinghe et al., 1985).
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1. 1. att. NPK saturs nobiruso lapu sausna: o slapeklis m fosfors m kalijs.

Ka rada pétfjumi, tad zagu skaidas C/N attieciba var sasniegt pat 400 (Shengzuo et al.,
2008), tapec iespgjams, ka mulca vel notiek imobilizacijas procesi, lidz ar to pieejamais
slapekla daudzums abelém var€ja but atskirigs. Kaut arT mulcu apdobg@s atjaunoja ik pec 3
gadiem, vairaki pétnieki atskirigi raksturo zagu skaidu sadali$anas atrumu. Dazi (Haynes, Goh,
1980) uzskata, ka zagu skaidas sadalas 2 1idz 3 gadu laika, bet citi (Shengzuo et al., 2008)
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doma, ka pat 7 Iidz 8 gadu laika. Slapeklis augos sastopams dazadu, galvenokart organisko
savienojumu veida. Saja pétijuma noteikts kop@jais slapeklis. Pétot dazadas slapekla formas
atseviski, iespgjams, rezultati varétu bt atSkirigi.

Fosfora saturu abelu nobiruso lapu sausna bitiski palielinaja aplidenoSanas izmantoS$ana,
salidzinot ar fosfora saturu mulcas varianta, kur fosfora saturs bija viszemakais. Salidzinot
ar slapekla un kalija saturu lapu sausna, fosfora saturs bija par 25 11dz 30% (p<0.05) zemaks
kontroles un mulcas variantos. Apiidenosanas varianta fosfora un slapekla saturam lapas nav
btiskas starpibas.

Kaut arT pielietota augsnes mitruma uzturéSanas panémiena pielietoSana neietekmgja
kalija saturu abelu lapu sausna (p>0.05), §1 elementa Tpatsvars 2 reizes parsniedz slapekla un
pat 3 reizes fosfora saturu abelu lapu sausna (p<0.01). Lidzigi rezultati iegiiti arT citu valstu
zinatnieku (Tagliavini et al., 2007; Scandellari et al., 2010) p&tfjumos, kur noskaidrots, ka
abelém visvairak nepiecieSamas kalijs, tad slapeklis, bet fosforu abeles uzpem un patéré
salidzinos$i mazos daudzumos.

Literatira atrodami arT pretrunigi petijumu rezultati par pielietoto augsnes mitruma
lietoSanas panémienu ietekmi uz baribas elementu saturu abelu vegetativajas dalas. Vairaki
zinatnieki (Evans, Proebsting, 1985) pieradija, ka baribas elementu saturs abelu lapas
paaugstinas lidz ar mitruma saturu tajas, bet VarSavas pétnieki (Pietranek, Jadczuk, 2005)
nonakusi pie pret&ja secinajuma, ka fertigacijai nav nekadas ietekmes uz abelu lapu mineralo
sastavu. Iespgjams, ka baribas elementu satura izmainas abelu vegetativajas dalas ietekmé
laika apstakli konkrétaja vegetacijas sezonas laika. To apstiprina ar polu zinatnieku p&tijums
(Zydlik, Pacholak, 2006), kur iegiita cieSa korelacija starp gaisa temperatliru, nokriSniem un
abelu lapu mineralo sastavu. Tatad baribas elementu saturs ir atkarigs arT no laika apstakliem,
kadi bijusi vegetacijas perioda.

Baribas elementu atSkirigas izneses starp variantiem balstfjas uz butiski atskirigo lapu
biomasu (1. tabula).

1. tabula
Augu baribas elementu izneses (n=27) ar nobirusajam lapam

Variants Lapu biomasa, Baribas Izneses, kg ha’!

g no koka elements (1660 koki ha™)
N 5.0°
Kontrole 1436.9° P,0; 3.0°
K,0 10.1°
N 9.1¢
Muléa 2809.1° PO 4.3
K,0 18.6°
N 6.5
Apidenosana 2137.4 P,0; 5.5%
K,0 14.0°

a,b,c — starpiba bitiska (p<0.05)
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Mulcas varianta lapu biomasa bija par 24% lielaka neka aplidenosanas un par 49% lielaka
neka kontroles varianta. Nemot véra atskirTgo lapu biomasu, ar 95% ticamibu var apgalvot, ka
slapekla un kalija izneses mulcas varianta ir bitiski augstakas, bet fosfora izneses atskiribas
pa variantiem nav biitiskas. Pielietojot Sos pétijuma rezultatus méslosanas plana sastadisana,
janem vera, ka ne visas lapas tiek iznestas no darza — respektivi, ne visas aizpts vgj$. P&c citu
valstu zinatnieku p&tfjumiem, v&js$ no darza aizpts no 30% (Tagliavini et al., 2007) Iidz pat
80% (Ventura et al., 2010) lapu. Pargjas paliek darza un baribas elementi nonak atpakal aprite
pec lapu sadaliSanas. Savukart $T procesa atrumu ietekmé&s augsnes Tpasibas, ka arT mitruma
regulésanas metodes. Lapas no stadijumiem (parasti —nelielam platibam) rudeni var aizvakt ar1
cilveks, pieméram, lai ierobezotu slimibu izplatibu. Lidz ar to tiek aizvaks zinams daudzums
lapas eso$o augu baribas elementu.

Secinajumi

Slapekla un kalija saturu nobiruSo lapu sausna butiski neietekmé&ja pielietotais augsnes
mitruma uzturéSanas panémiens. Biitiski augstakais fosfora saturs tika konstatéts lapu sausna
aptidenosanas varianta.

Ar nobiruSajam lapam no darza iznesa 3.0 — 5.5 kg ha™ P,O.. Starp variantiem biitiskas
atSkiribas netika konstat€tas. Slapeklis butiski lielaka (p<0.05) daudzuma tika iznests,
pielietojot muléu (9.1 kg ha' N). Kontroles un aptdenosanas variantos slapekla izneses
sastadija 5.0 lidz 6.5 kg ha™! N. Kalija izneses butiski (p<0.05) ietekmgja pielictotais augsnes
mitruma uzturéSanas pan€miens. Muléas varianta ar nobirusajam lapam iznesa 18.6 kg ha!
KO, apiidenosanas varianta 14.0 kg ha™', bet kontroles varianta 10.1 kg ha™.
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