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Original research paper

THE INFLUENCE OF PERIOD OF SOWING OF WINTER FODDER
PEA VARIETY ON TUBER-FORMATION AND PLANT RESIDUES
CONTENT FOR IMPROVING SOIL FERTILITY

Ivan Pachev, Svilen Raykov, Ivan Dimitrov!, Dragica Spasova?

Abstract

The study of plant-microbial associations is important for the devel-
opment of modern farming and environment ecology. In the process of the
gradual reduction of import quantities of mineral fertilizers and pesticides to
increase the plants productivity and yield it is necessary to activate the agroce-
noses biological components, where learning about the legume bean-rizobial
symbiosis is very important. Increasing the reserves of symbiotic nitrogen-
fixation, mobilization and provision of the plants with environmentally safe
biological nitrogen and its storage in the soil are the reasons for constant re-
searches and experiments, .

The purpose of this study is to determine the influence of the period of
sowing on the development of the root mass, tuber-formation, the amount
of post-harvest residues and soil agrochemical composition of winter fodder
peas. The experiment is made in the period of 2005 to 2008 in Pleven EFC with
the method of random block system. The results show that in the first sampling
maximum number of tubers (26.62 g plant) and root dry weight (1.55 g/plant)
were formed in a second sowing period (10-15 October), but with the greatest
amount of post-harvest residues (435.5 kg/ha) are those of the a third period
(25-30 October). After the harvest and the secondary growing of peas the indi-
cators value are lower by 76.2,30.2 and 61.6%.

The agrochemical soil analysis shows pronounced trends in mineral ni-
trogen and organic carbon content under the influence of different sowing
periods. The soils where the plants are harvested from later sowing time are
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characterized with high nitrogen and carbon content determined by the larger
root volume and post-harvest residues in these terms. After the pea harvest the
current and potential soil acidity values decreased by 2.7 and 5.5 percent com-
pared with the control variant.

Key words: peas, symbiotic nitrogen-fixation, plant residues, root mass.

BIIMJAHME HA POKOT HA CEUJIBA KAJ BUMCKHMOT
®YPAKEH I'PAIIOK BP3 ®OPMUPAKBETO I'PYTKH
11 COAPXKMNHA HA PACTUTEJTHUTE OCTATOIMU 3A

MOJOBPYBAIGE HA INIOAHOCTA HA ITOYBATA

Vigan Maues, Ceniten Pajkos, Msan Jumurpos, [Iparuua Cnacosa

KpaTok n3Bajiok

TIpoyuyBameTO Ha PACTHTEITHUTE MAKPOGHONOIKU acolpjauyu € Ooff
FONEMO 3HAUEHe 3a PA3BUTOKOT Ha MOJIEPHOTO 3eMJOIETICTBO U eKoJIornjaTa Ha
oKosHaTa. Bo mpouecoT Ha MocTeneHo HaMailyBarbe Ha BHECEHUTE KOJMHHHN
MUHEpanHK Fy6puiba 1 MECTHIMIM 33 3rOMeMyBare Ha MPOJyKTHUBHOCTA
1 IPHHOCOT HAa pAcTeHMjaTa, HEOMXOJHO € jia Ce aKTHBApaar BHUONIOLIKUTE
KOMTIOHEHTH Ha ArPOIEHO3UTE, Off KO BAXXHO MECTO 3a3eMa MPOYTyBarbeTo Ha
CHMOMO3aTa Mel'y IeryMUHO3UTE ¥ pU300HjaiHuTe GaKTepUH. 3roJieMyBambeTO
Ha pesepBuTe Ha CcuUMOMOTCKara asoTothuKcauyja, MOOUIM3aUMjaTa |
06e36eyBakeTo HA PACTCHHjaTa CO EKOJIOUIKM 06e30maceH asoT U HETOBO
CKJanipare Bo MOYBATA Ce OCHOBA 32 IOCTOjaHH POy IyBatba i CKCIEPUMCEHTI.

IlenTa Ha OBAa HCTIUTYBame € fa CE ONpE[y BIMjaHMETO Ha POKOT Ha
ceiba Kaj 3UMCKHOT (PyparkeH I'paliok Bp3 pasBOjOT Ha KOPEHOBATA Maca,
pOPMUPAHETO HA TPYTKOBH GAKTEPHH, KOMTUIHATA HA PACTATEIHUATE OCTATOLM
110 JKETBATA 1 ArPOXEMUCKHOT COCTAB Ha ousara. OImIToT € BOJCH BO NEPHOAOT
2005 — 2008 roguua Bo UPK — [lneseH 10 METONOT Ha PaHAOMMU3MPAHH
mapueni. PesynTaTTe NOKaXyBaaT fAeKa BO MPBUOT OTKOC MARCHMACH
Opoj FpyTku (26,62 g/pacTenve) U CyBa KOPCHOBA Maca (1,55 g/pacrenue)
dopMHpaaT pacTeHjaTa BO BTOPHOT CeMibeH poK (10 — 15 oxToMBpH), & CO
HajrOJIeMO KOIMYECTBO PACTMTEIIHM OCTATOUH MO XKeTBaTa (435 kg/ha) paBaat
pacTeHujaTa Off TPETHOT POK Ha cenda (25 — 30 okromsph). ITo KoceweTo
na (PypakKHHOT TPAWOK W HErOBOTO MOBTOPHO PACTEeHe, BPEIHOCTUTC HA
pasIJe[lyBaHnTe NOKa3aTeNu Ce TOHUCKHU COOJIBETHO 34 76,2%,30,2% u61,6%.

120




lopumen 36opuuk 2010
Yearbook 2010

Yuusepsurer , Toue Hemaer” - lum, Semjonencku daxynrer
Goce Delcev University — Stip, Faculty of Agriculture

ArpoxeMmcKara aHammM3a Ha moyBaTa NoKaxyBa JOOpPU pes3ysTaTH BO
OMHOC Ha NPUCYCTBOTO HA MMHEPAJICH a30T U OPT'aHCKM jarJepoy oy BJIMjaHue
Ha pasnmiaHuTe cempaOeHu pokoBW. IlouBWTe Ha KoM ce BPHIU KHEEHE Ha
pacTenujaTa off NOJOLHNTE CEUIGEHN POKOBY Ce KapakTepU3NPaaT CO IOBUCOKA
COMIPXKMHA HAa a30T U jJarJepof, KaKO Pe3YyNTAT HAa MOrOAeMHOT BOJIyMEH Ha
KOpEHOBaTa Maca M PaCTUTEJHHTE OCTATOLM TIO KETBATA BO THE POKOBM HA
ceunba. Io xeTsata Ha (hypaskHMOT TpalIOK BpegHOCTHTE Ha aKTyEeJHATA U
NOTEHUMjaIHATa KMCEJIOCT Ha I0YBATA Ce HaMalyBaaT COOfIBETHO 3a 2,7% u
5,5%, copeneno co KOHTPOJIHATA BapHjaHTa.

Knyunu 36opoBu: sumcku ¢ypaxcen 2pAULOK, opmuparse 2pymku,
PACMUmMenHu 0Cmamoui.

1. Introduction

The study of plant-microbial associations is important for the devel-
opment of modern farming and environment ecology. In the process of the
gradual reduction of import quantities of mineral fertilizers and pesticides to
increase the plants productivity and yield it is necessary to activate the agro-
cenoses biological components, where very important is learning the legume
bean-rizobial symbiosis (Kots et al., 2007). Increasing the reserves of sym-
biotic nitrogen-fixation, mobilization and provision of the plants with envi-
ronmentally safe biological nitrogen and its storage in the soil are reasons for
constantly researches and experiments.

Tuber bacteria usually spread by certain types of satellites legumes. Bio-
logical nitrogen accumulated in soil from nitrogen-fixating microorganisms is
essential for agriculture. In good development peas accumulates about 150 kg
/ ha (Sabelnikova, 1974). Most effectively tubers fix nitrogen during the active
growing season to start plants butonization. During the bloom they are less ef-
ficient and begin to disintegrate. After tubers demolition they fall into the soil
and survive there on the account of organic substances contained there. They
may exist saprophytically infinitely long time waiting for a meeting with the
roots of legumes. In the opinion of Mishustin ( 1972) and Shilnikova (1968)
continued existence of tuber bacteria is possible only when fresh plant residues
enter into the soil.

The factors affecting positively on the tuber-formation and activity of tu-
ber bacteria (Peoples et al., 1995) include aeration of the soil, the soil humidity,
reaction, nutrient regimen, etc., which are largely determined by the technol-
ogy of the legumes cultivation.

The purpose of this study is to determine the influence of the period of
sowisg on the development of root mass, tuber-formation, the amount of post-
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harvest residues and soil agrochemical composition of wintering fodder pea to
improve soil fertility.

2. Material and methods

The experiment is made in 2005-2008 period in EFC-Pleven. The soil
type is poorly leached black earth. A winter pea variety Mir is used. Experi-
ments are set by the method of randomized block design in four replications,
with plot size 10 m2. Phosphorus (60 kg/ha) and potassium fertilizer (40 kg/ha)
have been introduced before the primary soil tillage and nitrogen (50 kg/ha) —
in early spring. Sowing was carried out with a propagation rate 120 pes.k.s/m2
in three preceding periods: 25-30 September, 10-15 October (optimum time
for sowing of winter peas in the region of Central Northern Bulgaria) and 25-
30 October. The mowing of the first sprout was carried in boot phenophase
-25% flowering at a height of 15-20 cm, and the second sprout - in the legume
milk stage of maturity of the height 5-6 cm. Harvesting is mechanized with
BCS mower.

Before mowing the plots were divided in two parts. The mowing of the
one part of the plot was carried out in boot phenophase -25% flowering, and the
second - 10 days after flowering completion, taking into account the following
indicators: weight of the root mass, post-harvest residues and tuber-formation.
In the same phase soil samples are taken from all the variants to determine pH
changes in soil (with potentiometer, in watter extract and in KCl, by Atanasov
and others. 1979: Velchev and others, 1982; Totev and others, 1987), mineral
nitrogen content - ammonium and nitrate form (by Kornfiyld), phosphorus (by
Egner-Riym) and organic carbon (by Kononova and Belchikova, 1965; Lak-
tionov, 1985).

3. Results and discussion

The average data for three-year period of study indicate that sown in a
second period of sowing (10-15 October) fodder pea is characterized by the
highest weight of dry root mass and number of tubers of one plant (Table 1).
Most abundant post-harvest residue (660.8 kg/ha), however, are formed in the
last third period of sowing (25-30 October).

~ The differences in the value of the indicators between the different op-

tions from the samples taken from the second mowing part are considerably
smaller than the samples taken from the first mowing part and in most cases are
statistically unproven. The tubers number of one plant and the amount of root
dry mass and post-harvest residues are lower by 76.2, 30.2 and 61.6 percent,
as the probable reason for this is the deteriorated agro-meteorological situation
for pea development (higher twenty-four-hour average air temperatures and
declining rainfall).
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Considering the average data (first and second sampling) in sowing terms
it was ascertained that the maximum tubers number (26.62 g/plant) and root
dry weight (1.55 g/plant) is formed in the second sowing period (10-15 Oc-
tober) and greatest amount of post-harvest residues (435.5 kg/ha) is the third
sowing time.

The agrochemical analysis of the soil showed pronounced trends in the
content of mineral nitrogen and organic carbon under the influence of different
sowing periods (Table 2). An impression is created about the mineral nitrogen
ammonium form accumulation in greater stage at the expense of the nitrate
form. Increased total content of mineral nitrogen compared with the control
variant is due to the agro background in growing pea. The soils, where are
harvested the plants from later sowing time are characterized by high nitrogen
and carbon content determined possibly by the greater root volume and post-
harvest residues in these terms. )

Actual and potential soil acidity is in the range of neutral to slightly al-
kaline. After the pea harvest its values decreased by 2.7 and 5.5 percent com-
pared with the control variant.

4. Conclusion remarks ,

The different sowing dates in growing wintering fodder pea have an in-
fluence on the development of the root mass, tuber-formation, the amount of
post-harvest residues and agro-chemical composition of the soil. In the first
sampling maximum tubers number (26.62 g/plant) and root dry weight (1.55
g/plant) plants formed in the second sowing period (10-15 october), but the
greatest amount of post-harvest residues (435.5 kg/ha) have those in the third
period (25-30 october). In the second sampling the indicators value are lower
by 76.2,30.2 and 61.6%.

Agrochemical soil analysis shows well expressed trends in mineral nitro-
gen and organic carbon content under the influence of different sowing periods.
Soils, where are harvested the plants from later sowing time are characterized
by high nitrogen and carbon content determined by the larger quantity root and
post-harvest residues in these terms. After the harvest of pea the current and
potential soil acidity values decreased by 2.7 and 5.5 percent in comparison
with the control variant.
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Table 1. The effect of different sowing dates and harvest two-mode swaths on tuber-
formation, the formation of root mass and content of plant residues in wintering
fodder pea - on average for the period
Ta6eaa 1. Bnujauue Ha pasmaunmre POKOBU Ha ceunba M NBOKPATHUOT OTKOCEH
PEXnM Bp3 (OPMUPAILETO HA FPYTKOBUTE GakTepun, Ha CyBaTa KOpeHOBa Maca 1
KOJIMYMHATE HA PACTMTENHITE OCTATOL 10 SKETBATA Kaj 3UMCKHOT (hypaxken TPALIoK
(npocek 2005 — 2008)
[ Tuber formation,
Post-harvest
. tuber number / o
Root dry weight, residues
plant
. g/ plant kg/ha
Terms of sowing Dopmupame
CyBa maca na Pacrurennu
PoxkoBu Ha cenp6a Ha TPYTKOBU ;
KOPEHOT OCTATOLH 116
GakTepun :
g/pacrenue . >KETBA
Bpoj na rpyTiu/
kg/ha
pacrenue
first sampling
OTKOC BO ¢heHopaza 6yToHH3auU]a
25-30 September 1.18 26.14 525.7
10-15 October 2.20 45.14 408.5
25-30 October 0.80 13.67 660.8
second sampling :
OTKOC BO (heHO(ha3a HeJIOCHO Ly Tetbe
25-30 September 0.82 4.50 185.8
10-15 October 0.90 8.10 216.6
25-30 October 1.20 7.60 210.1
LSD ., 0.10 2.73 3966 |
Table 2. Agrochemical soil analysis — on average for the period
Tabeaa 2. Arpoxemucka anamisa Ha nousara (mpocek 2005 - 2008)
Mineral N P.0. ]
mg/1000 g soil mg/100g | .. .
Variants PH Munepanen N soil hm‘ned C
Bapujantu mg/1000 g mousa onj orp agnqer{
sum mg/IOO g
H,0 KCl | NH-N NO,-N cyma | mousa
conol® 1 s07 | 738 | 047 | 015 | 062 6.83 1.00
Konrpona
25-30.09 8.08 730 | 1148 392 [1540 6.63 1.04
10-15.10 742 634 | 1344 6.16 [19.60 6.82 1.36
25-30.10 8.04 727 | 1348 7.14 |20.62 8.86 1.37
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On average
for the three
sowing
period
Ipocex

3a TpHTE
cennbenu
POKOBH

7.85 697 | 12.80 574 |1854| 7.44 1.26

* - the control is without fertilization, no plants
* - koHTpoJsaTa € 6e3 FyOpeme, 6e3 pacTeHHuja
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