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PE3IOME

B nosncku onut, ussegeH B NOK,
Mne.eH, Bbarapus, e npoy4yeHo
B/IMSIHWETO Ha NposieTeH ypaxeH rpax
(Pisum sativum L.), wn3nonseaH karto
MOKPOB Ha mnacuweH pairpac (Lolium
perenne L.), oTrnexgaH 3a cemeHa,
BbPXY CbAbpXaHMETO Ha a30T B noysara.
MponeTHUAT doypaxeH rpax (copt lMNneseH
4) e 3acAT npeau nacullHWA pairpac
(copt Meretti) ¢ pasMyHn ceutTbeHn
Hopmu (100%, 75% un 50%) n e npubupaH
B pas/imuHn  dasm  (6yToHu3auus,
UbdTeX, TEXHOMOrMYHa  3pAnoCT  Ha
cemeHaTa). YCTaHOBEHO €, Ye cpefHo oT
NnocesBnTe C MNOKPOB, CbAbPXaHMETO Ha
as3oT B noysata ce yBenuyasa oT 13.2%
[0 24.9% c yBenuuaBaHe Ha centbeHaTa
HOpMa Ha MokKpoBsa. HatpynaHuaT a3oT B
noysata ce Wu3MNOM3Ba OT NaACUWHUA
paiirpac 3a opmMMpaHe Ha no-BUCOK
[06MB cemMeHa npe3s cfejsallaTa roguHa.
MponeTHMAT doypaxkeH rpax Moxe fJa
6bJe M3Mo/s3BaH Kato TMOKPOB  Ha
CEMenpon3BOAHM nocesu nacwveH
pairpac npv nponeTHa centba.

KntoyoBn pgymn:  NOKPOB,
nacuLleH pairpac, a3oT B noysara

rpax,

SUMMARY

The effect of spring forage pea
(Pisum sativum L.) used as a cover crop
of perennial ryegrass (Lolium perenne L.)
grown for seeds on the soil nitrogen
content was studied in field trial in the
Institute of Forage Crops, Pleven,
Bulgaria.
Pea (cv. Pleven 4) was sown before the
ryegrass (cv. Meretti) at different sowing
rates (100%, 75% and 50%) and
harvested at three stages (budding,
flowering, grain).

It was found that with increasing the
sowing rate of cover crop, soil nitrogen
content increased from 13.2% to 24.9%.

Accumulated nitrogen in the soil was used
by ryegrass for seed vyield formation on
the next subsequent year.

Spring forage pea could be used as a
cover crop of ryegrass grown for seeds.

Key words: cover, pea, perennial
ryegrass, soil nitrogen
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MNpn  nponetHa  ceutba,
MHOFOroAULWHNTE XXWUTHU TPEBHO-
hypaxHn KynTypu ce oTnmnyasaT C
6aBeH Temn Ha pa3sutne n craba
KOHKYPEHTHOCMNOCOBHOCT npes
nbpBaTa roguHa, KoeTo Hamansiesa
npogykTmeHocTTa. C uen no-go6po
rapHupaHe Ha nocesute, 3anasBa-
He M yBeNn4yaBaHe Ha MOYBEHOTO
N1040poare, KOeTo € U OCHOBA Ha
3emMefenMeTo, HAKOW MHOToro4uLL-
HW TPEBHO-DypPakHW KyNnTypu ce
CesAT Nof NOKpPOB.

Mpn centba noa MNOKPOB
naowra  ce nsnonssa  no-
e(peKTnBHO (Tomov, 1989;

Kertikov and Vasilev, 2001; Snapp
et al., 2005). B npoyuyBaHuATa Ha
Dochkova and Vasilev (2000;
2003), Vasilev and Kertikov (2003),
€ YCTaHOBEHO, 4e OTIeXaaHeTo
Ha MHOTOrOAMLIHM  XXWUTHU  NOA,
NMOKPOB Ha efHoroauiHn 6060BU
KyNnTypu €  WKOHOMWYHO U
eKo/1IorocbobpasHo  CpefcTBo 3a
6opba c nneesenute N Henpudate-
nvTe. YBenuyasaHe nnogopoaue-
TO Ha noysarta cnep ceutba nopg
nokpos oTuntat McLenaghen et al.
(1996), Kostov (1997), Anugroho
et al. (2009).

Llenta Ha HacToALLETO
npoyyBaHe e pga ce YCTaHOBM
BNIMSSHNETO Ha NponieTeH hypaxeH
rpax kaTo MOKPOBHa KynTypa Ha
nacuwileH panrpac 3a CceMeHa,
BbPXYy CbAbpPXaHMETO Ha as30T B
nousara.

INTRODUCTION

Perennial grasses have
slowly development and weak
competitiveness during the first
year of growing which decreased
the productivity.

Some perennial grasses are grown
under cover of legumes to
preserve and enhance the soil
fertility, which is the base of the
agriculture.

The sowing under cover is a
possibility the area to be used
more effectively (Tomov, 1989;
Kertikov and Vasilev, 2001; Snapp
et al, 2005). Dochkova and
Vasilev (2000, 2003); Vasilev and
Kertikov (2003) considered the
growing of perennial grasses under
a cover of annual legume forage
plants as an economical and
ecological method of weed and
injurious insect control.

An increase of soil fertility after
sowing under cover was found by
McLenaghen et al. (1996), Kostov
(1997), Anugroho et al. (2009).

The objective of this study
was to determine the influence of
spring forage pea as a cover crop
of ryegrass grown for seeds on the
soil nitrogen content.
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MATEPVANT N METOON

OnntbT e wm3BefeH Ha
eKCrnepuMeHTasIHOTO  MNoJsie  Ha
VHCTUTYT NOo doypaxkHUTe KynITypw,
rp. [llneBeH, bbarapua, BbPXY
N3My)XeH YepHO3eM NpU HenosmB-
HW ycnueuA. 3nonssaH e MetToga
Ha ObArMTe napuenu, Yyetupukpar-
Ha MOBTOPHOCT Ha BapuaHTUTe U
roneMmHa Ha oTdyeTHata napuena
10 m2. lMponeteH doypaxeH rpax
(Pisum sativum L.) (copT lNneBeH
4) e 3acAat cbe 100%, 75% n 50%
oT centbeHarta Hopma n
Mexaypenoso pasctosaHne 10 cm
(3a 100% ceutbeHa Hopma - 110
6poA  Kb/IHAEMW CcemMeHa Ha
kBagpateH MeTbp). [acuuweH
pawnrpac (Lolium perenne L.) (copT
Meretti) e 3acaT HenocpencTBeHO
cneg rpaxa B LIMpOKOpeaoBu
cemMenpoun3BoAHW MOCeBN.

BapvaHTMte Ha onuta ca
KakTo cneppa: lNponeteH cypaxeH

rpax 100% (camocTonATEeNEH
noceB) — KOHTpona; [lacuuweH
pairpac 100% (camocTtosiTesneH
noceB) — KOHTpona; [lponeteH

doypaxeH rpax 100% + TlacuweH
paWrpac 100%; MponeteH
dypaxeH rpax 75% + T[lacuweH
paWrpac 100%; MponeteH
dypaxeH rpax 50% + [MacuuweH
panrpac 100%.

N3BbplueHO e 3anacssallo
TopeHe ¢ PK (P25K10), kaTto
dhochopbT € BHECEH KaTo TPOeH
cynepdhocar, a KamAT KaTto
kanmeB xsopuad. 3a pga  ce
YyCTaHOBM B/INSHUETO Ha MNOKpoBa
BbPXYy CbAbpXaHWeTO Ha as3oT B

MATERIAL AND METHODS

The trial was conducted in
the experimental field of Institute of
Forage Crops, Pleven, Bulgaria on
leached chernozem soil sutype
under no irrigation.

Long plots method, 4 replications
and a size of trial plot of 10 m? was
used. Spring forage pea (Pisum
sativum L.) (cv. Pleven 4) was
sown with 100%, 75% and 50% of
the sowing rate and interrow
spacing of 10 cm (for 100% sowing
rate - 110 germinable seeds per
m?).

Ryegrass (Lolium perenne L.) (cv.
Meretti) was sown after the pea in
widerow sward.

The experimental design was as
follows: Pea 100% (pure stand) —

control; Ryegrass 100% (pure
stand) — control; Pea 100% +
ryegrass 100%; Pea 75% +
ryegrass 100%; Pea 50% +

ryegrass 100%.

All  variants were treated
against a background of PK
(P25K10), the phosphorus being
applied as triple super phosphate
and potassium as potassium
chloride. To asses the effect of
cover crop on the soil nitrogen
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noysara, MWHEpPaSIHO  a30THO
TOpeHe He e  W3BbPLUBAHO.
XumnyHa 6opba c nneeenvte U
HENpUATENUTE He e n3BexaaHa.

MokpoBHaTa Kyntypa e
npuéupaHa B Tpu hasm — 6yTOHU-
3aums, UbdTEX UM TEXHOorMYHa
3pAnocT Ha cemeHarta. [pegn
3a/1araHe Ha onuta M B Kpasd Ha
BereTayMoHHusA nepvog, ca
B3eMaHM TMOYBEHM Npobu 3a
onpegensHe CbAbPXaHMETO Ha
a3or (Page et al., 1982). OtueTeH
e A06MBBLT Ha ceMeHa OT naculleH
pairpac npes cnegsawara rogu-
Ha. EkcnepMMeHTasIHUTE aHHK ca
o6paboTeHn, msnonssamkn SPSS
copoTyepHa nporpama.

PE3YJITATU N OBCBXXOAHE
I3xogHOTO CbAabpXaHue Ha
a3oT B noysata e 23.08 mg N/kg
noysa (Tabnumua 1). B kpasd Ha
BereTaLlMoHHUA nepvog, ca
OTYETEHM Pas/INYHM CTOMHOCTM B
3aBMCUMMOCT OT BuAa Ha nocesa u
dazata Ha npubupaHe  Ha
nokpoBsa.

CbabpXaHneto Ha asoT B
noysata /IOrMYHO € Hali-HUCKO npu
CaMOCTOATEIHUS NOCEeB MNaculleH
panrpac (22.63 mg N/kg nousa).
Mpn caMOCTOATEsSIHUSA MOCEB rpax
cpefHO 3a TpuTe asm  Ha
npnéupaHe ca OTYETEHN
3HAYMTENIHO MO-BUCOKU CTOMHOCTU
(28.58 mg N/kg nousa), nopaau
CUMOMOTUYHMA MY as3oTdInkcumpaly,
noTteHymasn. [NpeBuLeHnaTa
CnpsIMO KOHTpoJsiaTa ca ¢ 23.8%.

content mineral nitrogen
fertilization was not applied. No
chemical control with insects and
weeds was applied.

The cover was harvested in

three  stages, i.e. budding,
flowering and grain.
Soil samples were taken before the
start of the trial and at the end of
the vegetation period to determine
soil nitrogen content (Page et al.,
1982). Seed yield of perennial
ryegrass on the next subsequent
year was recorded. The data were
statistically processed by SPSS
computer program.

RESULTS AND DISCUSSION

Solil nitrogen content prior to
sowing was 23.08 mg N/kg soil
(Table 1). Different values were
recorded at the end of vegetation
depending on the sward type and
stage of harvesting of the cover
crop.

The lowest soil nitrogen
content (22.63 mg N/kg soil)
logically was found in the pure
sward of perennial ryegrass.
Considerably higher values of soil
nitrogen content on average for the
three stages of harvesting were
recorded in the pure pea swards
(28.58 mg N/kg soil) due to the
symbiotic nitrogen-fixing potential
of pea. The exceeding as
compared to the control was by
23.8%.

260



Tabnuua 1. CbaobpXaHue Ha a30T B NnoysaTa

Table 1. Soil nitrogen content

BapwuaHTu/Variants da3za/Stage N
mg N/kg soil
MouBa npeaun cent6a/Soil before sowing KoHTpona/Control 23.08
Ryegrass 100% KoHTpona/Control 22.63

Pea 100% ByToHnsaums/budding 27.30
Pea 100% LibpTex/flowering 28.70
Pea 100% 3bpHo/grain 29.75
cpefHo/average 28.58
SE (P=0.05) 1.46
Pea 50% + Ryegrass 100% ByTtoHnzauumsa/budding 23.45
Pea 50% + Ryegrass 100% LispTrex/flowering 29.05
Pea 50% + Ryegrass 100% 3bpHo/grain 25.90
cpefHo/average 26.13
SE (P=0.05) 1.37
Pea 75% + Ryegrass 100% ByToHnsaums/budding 26.28
Pea 75% + Ryegrass 100% LibpTex/flowering 28.11
Pea 75% + Ryegrass 100% 3bpHo/grain 29.15
cpepHo/average 27.85
SE (P=0.05) 1.33
Pea 100% + Ryegrass 100% ByTtoHnsaums/budding 30.10
Pea 100% + Ryegrass 100% LibpTex/flowering 32.20
Pea 100% + Ryegrass 100% 3bpHo/grain 24.15
cpefHo/average 28.82
SE (P=0.05) 2.22

Mpu 6naronpuSATHU YCI0BUS
rpaxbT MOXe ga cukempa go 150
kg N/ha n HaTpyna B nouysata 45-
70 kg N/ha (Unkovich and Pate,
2000; Clayton et al., 2004; Voisin
et al., 2013). B cmeceHa cuctema
mMexay 6060BM n XUTHN
KOMMOHEHTM, KaKkBaTo € B HalleTo
npoyyBaHe, CblUeCcTByBa [AUHA-
MWYHA  Bpb3Ka, MpU  KOATO
nornbLaHeTo Ha No4YBeH as3oT OT
XUTHUTE Hamanssa noTucKawms
My edpekT BbpXxy asoTukcaymsTa.
A30TbT OT OuonornyHata asoT-
thvkcauma ce m3nonssa AMPEKTHO
oT pacteHusata (Graham, 2008).
MpaxbT €  KynTypa,  KOATO
noagbpXa BUCOKM CTOMHOCTU Ha
[OCTbMNEH a30T B noysara.

Under favourable conditions
pea can fix up to 150 kg N/ha and
to accumulate in the soil 45-70 kg
N/ha (Unkovich and Pate, 2000;
Clayton et al., 2004; Voisin et al.,
2013). There IS dynamic
relationship between legume and
grass components in  mixed
systems, where the absorbtion of
soil  nitrogen  from  grasses
decreased its depressive effect on
nitrogen fixation.

Nitrogen from the biological
nitrogen fixation is used directly by
the plants (Graham, 2008).

Pea is a crop supporting high
levels of available nitrogen in the
soil.
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[Mpy noceBuTe C MNOKPOB ce
3abensassa TeHAeHUu s 3a
yBe/iMyaBaHe Ha CbAbpXaHWeTo
Ha a3oT B rnoysara C nosulaBaHe
Ha ceuTbeHaTta Hopma. Taka, npu
50% cenTbeHa HopMa Ha NoKpoBa,
CbAbpPXaHMETO Ha a30T B fnoysara
(26.13 mg N/kg nousa) e ¢ 13.2%
NO-BMCOKO OT TOBAa Ha KOHTpO/ara,;
npn 75% centbeHa Hopma (27.85
mg N/kg nousa), ¢ 20.7%, n npu
100% ceuntbeHa Hopma (28.82 mg
N/kg nouBa), ¢ 24.9%.

paxbT e c KpaTbK
BeretalMoHeH nepuog, Hartpynsa
3HAUNTENIHO KOJINYECTBO KOPEHO-
Ba 6uomaca, MuHepanmMsaumsaTa
Ha KOATO npoTuya 6bP30 cnepj
npunéupaHeto My (Jensen, 1994).
Cnopep Sidorova et al. (2010) BbB
hasa Hayano Ha UbmTex, rpaxsuT
HaTpynBa no 156 kg/da cBexa u
no 39.6 kg/da cyxa kopeHoBa
6uomaca. Vasileva and Kosev
(2015) ortumutat 51.8 kg/da cBexa
n 10.6 kg/da cyxa kopeHoBa
6uomaca npu nposieTeH goypaxeH
rpax coptT [lneBeH 4 B cbliaTa
asza. Kwabiah et al. (2005)
cboTBeTHO 36.6 kg/da cyxa
KopeHoBa 6uomaca OT rpax 3a
BereTaLyVOoHeH nepuoa,

Mpn npubupaHe BBLB dasza
OyTOHM3auna cpefHO 3a BCUYKM
NOCeBU C MOKPOB, BK/IOUNTENHO U
Ha CaMOCTOATENNHNSA rpax,
CbAbpPXaHMETO Ha a30T B fnoysara
e 26.78 mg N/kg nousa, KoOeTo
npeBb3XoXaa  KOHTposiata C
16.0%; npu npnbupaHe BLB (hasa
UbdTeX CbAbPXaHNETO Ha a30T B
noysata e 29.52 mg N/kg nousa,

There was tendency soill

nitrogen content to increase with
increasing the sowing rate of cover
crop.
Thus, soil nitrogen content (26.13
mg N/kg nouysa) in the swards with
a cover sown at 50% sowing rate
was by 13.2% higher as compared
to the control; for 75% sowing rate
(27.85 mg N/kg nousa), by 20.7%;
and for 100% (28.82 mg N/kg
nousa), by 24.9%, respectively.

Pea has short vegetation
season, root and Dbacterial
biomass mineralized rapidly after
harvesting (Jensen, 1994).

According to Sidorova et al. (2010)
pea can accumulate to 156 kg/da
fresh and to 39.6 kg/da dry root
biomass at the beginning of
flowering. Vasileva and Kosev
(2015) reported 51.84 kg/da fresh
and 10.56 kg/da dry root mass in
spring forage pea (cv. Pleven 4) at
the same stage. Kwabiah et al.
(2005) reported to 36.6 kg/da dry
root biomass for growing season
of pea.

When pea was harvested at
the budding stage on average for
all cover swards, including this of
pure pea, soil nitrogen content
was 26.78 mg N/kg soil, which
exceeded the control by 16.0%;
when pea was harvested at the
flowering stage, soil nitrogen
content was 29.52 mg N/kg soil, or
by 27.9% over the control.
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mwin ¢ 27.9% Hapg KOHTponaTa.
BbB (hpasa TexHonornyHa 3psaocT
Ha cemMeHarta CbAbpXaHWeTo Ha
a3oT B noysata e 27.24 mg N/kg
noysa, koeto e ¢ 18.0% noseue oT
KOHTposaTta. [Jonyckame, 4ye TOBa
ce OAb/DKM Ha M3Mosi3BaHe Ha YacT
OT a3oTa OT rpaxa 3a hopmupaHe

Ha 3bPHO.
HaTtpynanuat asot B
noysata cfef pasfaraHe Ha

KOopeHoBaTa Maca OT rpaxa ce
M3Mon3Ba OT XUTHaTa Kyntypa,
KOETO OKa3Ba B/IMSHWE BBbPXY
NPOAYKTUBHOCTTA ua npes
cnefBalata roguHa. JaHHuTe 3a
fobvBa cemeHa OT nacuwHuA
palirpac ca B CbOTBETCTBME CbC
CTOMHOCTUTE Ha CbObPXaHNETO
Ha a3oT B no4ysara (Purypa 1).

0 byToHusauus/Budding

720 -
700 -

680 -

B Ubdrex/Flowering

Soil nitrogen content showed
values of 27.24 mg N/kg soil when
cover was harvested for grain,
which was by 18.0% over the
control. We assume it was due to
pea plant used part of the nitrogen
for seed formation.

Accumulated nitrogen in the
soil after decomposition of root
mass of pea were used by grass,
which  positively effected the
productivity during next
subsequent year. The data for
seed yield from ryegrass were in
accordance with values of soil
nitrogen (Figure 1).

3bpHO/Grain

660 -

640 -

kg/ha

620 -

600 -

580 -

560 - T
Ryegrass 100%

Pea 50% +
Ryegrass

Pea 100% +
Ryegrass

Pea 75% +
Ryegrass

dur. 1. lobmB cemeHa OT NaculLEeH panrpac crfieq cemtba nod NoOKpPoB Ha

nponeTeH hypaxeH rpax

Fig. 1. Seed ryegrass yield after sowing under cover of spring forage pea
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B HaweTo npoy4yBaHe AokKa-
3aHO TMO-BMCOK [f[06MB ceMeHa
CNpsAMO TO3U OT CaMOCTOSITEsIEH
panrpac e nosyyeH npu nocesuTe
C nokpoB, 3acAT cbCc 100%
centbeHa Hopma M npubpaH BLB
haza O6yTOHM3AUUSA, KATO NpPEeBU-
weHueto e ¢ 10.8%. Npwn nocesun-
Te C MOKPOB, 3acAT cbC 75 n 100%
centbeHa Hopma M npubpaH BLB
daza UbdTeEX, NPEBULLEHMETO €
CbOTBETHO € 9.7 1 10.2%.

Bb3mMOXHOCTTa 3a cHabasBa-
He Ha >XWUTHMUA KOMMOHEHT C a3oT
OoT 6060BMA B CMeceHa cuctema
nogobpsiea as3oTHOTO XpaHeHe B
eKkofiorocbobpaseH acrnekr, yBe-
nmMyaBa  NPOAYKTMBHOCTTA  Ha
pacTeHusATa 1 noysara, a Hyxgara
OT M3M0/13BaHe Ha a30THU TOpoBe
HamansaBa. ToBa ca 3ak/yeHus-
Ta n Ha Zapata and Baert (1989),
Thomas (1992), Pachev (2007),
Pachev et al. (2009).

n3BO4M

[Mpy wn3non3saHe Ha npose-
TeH ypaXKeH rpax Kato NoKpoB Ha
nacveH pairpac 3a CeMmeHa,
CbAbPXaHMEeTO Ha asoT B noysara
CpefHO OT nocesuTe C MNOKPOB ce
yBenuyaBsa o1 13.2% po 24.9% c
yBe/iMyaBaHe Ha  ceuTbeHaTa
HOpMa Ha nokposa. HatpynaHusT
a3oT B foysara ce u3nossea OT
nacuwHus paiirpac 3a popmmpaHe
Ha Mo-BMCOK J06MB cemeHa npes3
cnefBaiata roguHa. MNMponetHuaT
dypaxeH rpax Moxe pa 6bae
M3Mnosi3BaH Kato MOKPOB Ha ceme-
NPOM3BOAHM  MOCEBM  MaculleH
palirpac npv nposetHa cemToa.

In our study significantly
higher seed ryegrass Vyield
compared to the pure ryegrass
seed yield was faund in the stands
with a cover sown by 100% seed
rate and harvested at the budding
stage. The exceeding was by
10.8%. In the stands with a cover
sown by 75 and 100% sowing rate
and harvested at the flowering
stage, the exceeding was by 9.7
and 10.2%.

The possibility grass
component in mixture to be
supplied with nitrogen from the
legume through symbiotic nitrogen
fixation improved nitrogen nutrition
of plants in environmentally
friendly aspect, increased
productivity of both, plants and
soil. The similar were the findings
of Zapata and Baert (1989),
Thomas (1992), Pachev (2007),
Pachev et al. (2009).

CONCLUSIONS

After using of spring forage
pea as a cover crop of perennial
ryegrass grown for seeds, soil
nitrogen content increased from
13.2% to 24.9% with increasing the
sowing rate of cover.

Accumulated nitrogen in the soil
was used by ryegrass for seed
yield formation on the next
subsequent year.

Spring forage pea could be used
as a cover crop of ryegrass grown
for seeds.
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PE3IOME

MpoyyeHo e KOMIMJ/IEKCHOTO
BNMSHME Ha cnefHuTe hakTopu: dhakTop
A — pexum Ha HanosiaHe (BOAEH
aetvumt 1 HanosiBaHe), (paktop B —
TeTpaHMXoBM akapu (C HanageHue OT
akapy un 6e3 akapyu u paktop C —
umugakionpug (cbc TpeTupaHe un 6e3
TpeTvpaHe ¢ umugaknonpug /KoHdunaop
70 BI'/), HanoxeHn nNpes3 penpoayKTUBHUSA
eTan Ha cof BbpXy Kb/HAEMOCTTa,
pactexa W >XM3HEeHOCTTa Ha CemeHaTa.
Cnepn peceTgHeBeH BOLeH aeduvuut
noyseHara Bnara e Bb3TaHoBeHa [0 75-
80% oT npegenHara nosicka
B/1arOEMKOCT. YCTaHOBEHO €, Y€ BOAHMAT
CTpec, Ha/loXeH npe3 penpoayKTUBHMA
eTan Ha €O oOKasBa  Hal-CW/HO
oTpuLaTeNHO BANSHUE BbPXY Kb/HAEMa-
Ta eHeprMss UM Kb/IHAEMOCTTA Ha
cemeHata. Pesyntat OT  HEroBoTo
Bb3AENCTBUE € pegyuvpaHe Ab/KunHaTa
W TErl10TO Ha MbpPBUYHUS KOPEH U
Ob/hKMHaTa Ha KbnHa ¢ 11.48, 22.65 u
22.22% CbOTBETHO, KaKTO U HamasnssaHe
Ha  WHOEKCHT Ha  KM3HEHOCT  Ha
NMbPBUYHMA KOpPEeH U KbnH ¢ 209.81 wu
10.00%™" eguHuun. BrausHueTo  Ha
TeTpaHuxoBuUTEe akapu €  no-cnabo

SUMMARY
It was studied the complex
influence of three factors on the

germination, growth and vigor of soybean
seeds: factor A — regime of irrigation
(water stress and irrigation) factor B —
spider mites (with mite attack and without
mite attack) and factor C — imidacloprid,
(imidacloprid treatment and  without
imidacloprid treatment). The factors were
imposed during the reproductive stage of
soybean. After 10-day water stress the
soil moisture was restored to 75-80%
ultimate field water capacity.

It was found that the water stress imposed
during the reproductive stage of soybean
had the strongest negative influence on
the energy of emergence and seed
germination. A result of its impact was a
reduction of the length and weight of
primary radicle and shoot length by 11.48,
22.65 and 22.22% respectively as well as
reduction of the vigor index of primary
radicle and seedling by 209.81 and 10.00
percentage points.

The impact of spider mites was less
pronounced and associated with decrease

267



13paseHo 1 e CBbp3aHo C HaMasiiBaHe Ha
WHOEKCHT Ha XXM3HEHOCT Ha NbPBUYHUS
KOPEeH M KbJIH CbOTBETHO C 61.89 n 5.99
% ™ epuHuun. Haii-cunHo M3paseHo
NoATMCKALLO [EeNCTBUE BbBPXY KbHSE-
MOCTTa, pacTexa W >XU3HEeHOCTTa Ha
CemMeHara Ce ycTaHOBSIBa B YC/1I0BUSITA Ha
OBOEH CTpec: BOAeH geduuut u
HanageHvue oT akapu. Haii-6naronpuaTHu
YCMOBMSA 3a pacTeX W >XU3HEHOCT Ha
cemeHaTta ce HabnwgaBa BbB BapuaHTu-
Te C HanosiBaHe 1 siMrnca Ha akapu.

KnovoBn gymu:  TeTpaHWXOBU
akapu, pexvm Ha HanosiBaHe,
Kb/IHAEMOCT, pacTexXx, W XU3HEHOCT Ha
cemMeHa, umugaknonpug, cos

YBO/,
Bbp30TO 1 eAHOBPEMEHHO
MOHVMKBAHE Ha CcemeHaTa Ha

efHoroguHNTEe KynTypy ca oT
peluaBallo 3HavyeHue 3a nocTura-
He Ha onTuMasiHa NABbTHOCT U
rapHMpPaHOoCT Ha NoCceBUTEe, KakTo U
BMCOKa MNPOAYKTUBHOCT C [06po
kayectBo (Harris et al., 1999;
Ghassemi-Golezani et al.,, 2010;
Yari et al.,, 2010). /3non3BaHeTo
Ha cemMeHa C B/IOWEHW MMOCEBHM
KayecTBa MOXe MOTeHuMaslHO fa
Hamasim CKopocTTa M CTeneHTa Ha
NMOKb/IBAHE W TMNOHWKBaHEe, KOeTOo
BOAM A0  Cb3faBaHeTO  Ha
paspefeHn 1 HeCcTabu/iHM NOCceBw,
CBbp3aHN C HUCKa NPOAYKTUBHOCT
(Copeland and McDonald, 2001;
Igbal et al., 2002; Ghassemi-
Golezani and Dalil, 2011).
HepoctureT Ha BOAa MOXe
aa Hamasin nnn 3a6aBu
NOKb/IBAHETO WM HaNb/HO Ja
npepoTepaTu npoweca Ha
noHnksaHe (Turk et al., 2004).
Cnopes, Dornbos 1 Konektus

of the vigor of primary radicle and
seedling by 61.89 and 5.99 percentage
points respectively. The most pronounced
oppressing effect on seed germination,
growth and vigor was found at double
stress conditions: water deficit and mite
attack. The most favorable conditions for
the germination, growth and vigor of
seeds were found in variants with
irrigation and without mite attack.

Key words: spider mites, regime of
irrigation, seed germination, growth, vigor,
imidacloprid, soybean

INTRODUCTION

The fast and simultaneous
seed emergence of annual crops
has crucial importance  for
achievement of optimal crop
density and garnished stands as
well as high productivity with good
quality (Harris et al., 1999;
Ghassemi-Golezani et al., 2010;
Yari et al., 2010). The use of seeds
with degraded sowing qualities
could potentially reduce the rate
and degree of germination and
emergence leading to
establishment of thin and unstable
stands related to low productivity
(Copeland and McDonald, 2001;
Igbal et al., 2002; Ghassemi-
Golezani and Dalil, 2011).

The water deficit could
reduce or slow the germination or
completely prevent the emergence
process (Turk et al., 2004).

According to Dornbos et al., (1991)
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(1991) n Ghassemi-Golezani et al.
(2012) BOOHUAT CcTpec No Bpeme
Ha penpoaykTMBHMA nNepuos Ha
coATta pegyumpa He camo gobvsa
CeMeHa, HO W B/iolWaBa TexHuTe
KayecTBa, HamassiBalku cteneHTta
Ha  Kb/IHAEMOCT, pacTtex MU
XXM3HEHOCT. Hskoun aBTopM
yCTaHOBsiIBaT, 4e TpeTupaHeTo C
nMungaknonpug, (cveguHeHve,
cnagjawo KbM Kateropuata Ha
X/IOPOHUKOTUHWIOBUTE ~ UHCEKTU-
Unaun, akTMBHO NpU ronsMm 6poi
CMyYeLLn 1 Xunewm HenpusTenn)
BOAM [0 HamasisiBaHe cTerneHTa Ha
BogeH ctpec (Thielert, 2006), a
Apyrv  npenopbyBaT  HEroBoOTO
n3nos3BaHe kaTo CpPeAcTBO 3a
3almMTa Ha pacteHusTa cpeLyy
HanageHne OT TeTPaHUXOBU akapu
(Ako et al., 2004; Ako et al., 2006).

TeTpaHnxoBuUTE akapu CbLO
ca (pakrtop, KOWTO  OKasBa
HebnaronpusTHO Bb3gencrTeme
BbpPXYy KayecTBOTO Ha CceMeHara,
MOHMXaBalkn  TAXHaTa KbJ/lHSe-
MOCT U Xun3HeHocT (Canerday and
Arant, 1964; Wilson, 1993; Usman
et al, 2011). KomnnekcHoTo
Bb34ENCTBME Ha BOAHUSA CTpec U
HanageHneTo OT akapy Bbpxy
fobvBa © HeroBuTe CTPYKTYPHU
€/IEMEHTU MpPU Ccosl € 6KUNo 06eKT
Ha  npoyyBaHe Ha  peauua
nscnegosatenn (Hammond and
Pedigo, 1982; English-Loeb, 1990;
Sadras et al.,, 1998), HO nuncea
nHgopmauusaTa 3a TAXHOTO BUSA-
HMe BbpXy eTanuTe Ha Nnokb/iBaHe
1 NOHUKBaHe Ha ceMeHarTa.

Llenta Ha HaCTOALLOTO
npoyyBaHe € pJa ce onpegenv

and Ghassemi-Golezani et al.,
(2012) the water stress during
reproductive period of soybean
reduce not only the seed vyield but
worsen the seed qualities reducing
the degree of germination, growth
and vigor.

Some authors find that the
treatment with imidacloprid (a
compound belonging to the
chloronicotinyl insecticides and

active in a great number of sucking
and stinging insects) leads to
reducing the degree of water
stress (Thielert, 2006) and other
ones recommend its use as a
means for plant protecting from
spider mites (Ako et al., 2004; Ako
et al., 2006).

The spider mites are also a
factor which influence unfavorably
the seed quality and decrease their
germination and vigor (Canerday
and Arant, 1964; Wilson, 1993;
Usman et al., 2011).

The complex effect of water stress
and mite attack on the soybean
yield and its structural elements is
a subject of study of many
researchers (Hammond and
Pedigo, 1982; English-Loeb, 1990;
Sadras et al., 1998) but there is no
information for their complex
impact on the stages of seed
germination and emergence.

The objective of
study was to determine

present
the
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KOMM/IEKCHOTO B/IMSIHWE Ha BOAHMS
AenunT, TETPaHNXOBUTE akapu u
MMUAAKIONPUAA, HasIOXKEeHN npes
penpoayKkTUBHUA eTan Ha cos
BbPXY Kb/IHAEMOCTTa, pactexa u
)XM3HEHOCTTa Ha cemMeHara.

MATEPVANT N METOU

Mpe3 nepuoga 2011-2012r. e
n3BefeH CbAOB B CTOMaHEHO-
CTbKneHa opaHxepua B UPK-
[MneBeH cbC cosd, copT Puum B 8
BapmaHtTa ©n 10 nNOBTOPEHMA.
3non3saHn ca cbpgoBe  TUN
BarHep kaTo BbB BCEkM eAuH ce
oTrnexagar no 4 pacteHusa nog
[elicTBNeTo Ha cnepHute
dhakTopn: dpaktop A — pexum Ha
HanosBaHe (BogeH peduunut U
HanosBaHe), dpaktop B — akapu
(cbCc n 6e3 TeTpaHNXoOBM akapu) 1
daktop C - nmuagaknonpug (Cbec n
6e3 TpeTnpaHe c uMungakonpua).

Bcuukn  pacteHua  nonyyasat
e[HaKBO KO/M4yecTBO Boga (3a
nogAbpXaHe Ha MNOYBEHaA BlaX-
HOCT 75-80% ot IMNB) Ao kpas Ha
hasza R5/Hayanoto Ha (pasa R6
(Febr & Cavinesi, 1977), cnep
KoeTo ce Hanara 10-aAHeBeH BoaeH
aeuunt 4ypes BHacsaHe Ha 1/2
NnosIMBHa HopMa.

Cnepn 10-gHeBHOTO 3acylla-
BaHe BJ/I&XKHOCTTA Ha noysara ce
Bb3CcTaHoBABa A0 75-80% TIIB
Kato npu 4acT OT BapuaHTuTe ce
M3BbLPWBA W TpeTupaHe C
X/TOPHUKOTUHWUNOBUA  MHCEKTUUMA,
KoHdmgop 70 Bl — 15 g/da (700
a/kg nMuaaxknonpuai) KaTo

complex effect of water deficit,

spider mites and imidacloprid
imposed during the reproductive
period of soybean on the

germination, growth and vigor of
seeds.

MATERIAL AND METHODS

In the period 2011-2012 was
carried out a pot trial (8 variants in
10 replications) in a greenhouse at
Institute of Forage Crops (Pleven).
The culture was soybean, variety
Richi. It is used pots (type
“Wagner”) as in every pot were
grown 4 plants. It was studied the
influence of the following factors:
factor A — regime of irrigation
(water stress /+WS/ and irrigation
[-WS/), factor B — spider mites
(with mite attack /+M/ and without
mite attack /-M/) and factor C —
imidacloprid /Confidor 70 WG/),
(imidacloprid treatment /+I/ and
without imidacloprid treatment /-I/).
All plants received an equal
amount of water to maintain the
soil moisture of 75-80% ultimate
field water capacity (UFWC) to the
end of growth stage R5/beginning
of growth stage R6 (Febr and
Cavinesi, 1977) when was
imposed a 10-day water deficit. It
was initiated by the reduction to a
half of the irrigation norm.

After 10-day water stress the
soil moisture was restored to 75-
80% UFWC as some variants were
treated with insecticide Confidor 70
WG (700 g/kg imidacloprid) as
possibility to overcome the effect of
factor A and factor B.
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Bb3MOXHOCT 3a npeojonssaHe
AeNCcTBMETO Ha dpakTopuTte A u B.
[MpoyyBaHeTO € npoBefeHO npu
ecTecTBeHa nonynaumoHHa
NOBTHOCT  Ha  TeTpaHuxoBuTe
akapu, KouUTO ce TnosBsABaT B
HayasioTo Ha haza R6 kato
cpefHata MM UYUC/IEHOCT Mpu
BapvaHTUTe C Ha/IOKeH BOJEH
AevumTt n HanageHve oT akapu e
149.4 6p./nuctyue (+BA+A+N) u
91.8 6p./nUCT nNpun BapuaHTUTE C
HarnosiBaHe N Ha/IMune Ha akapu (-
BO+AtM). OCHOBHUAT BUL OT
TeTpaHnxoBuTe akapu, npeobna-
fasaLy, B Nnpoy4YBaHeTo e
Tetranychus atlanticus Mc Gregor
(Acari: Tetranychidae). Mpwn
BapuaHTuTe 6e3 HanageHwe OT
akapu ce u3rnosi3Ba TpeTupaHe C
akapvunga Tanctap 10 EK (100g /
| 6ucbeHTprH) — 500 ml ha™. Bb3
OCHOBa Ha nHaekca 3a
ycTonumBocT Ha cywa (Fischer n
Maurer, 1978) e n3unucneH nHaekc
Ha WMHTEH3MBHOCT Ha cTtpeca (S).
HeroBata CTOMHOCT B YycnoBusiTa
Ha HaCTOAWOTO npoyyBaHe (npu
Ha/I0XXeH BOAEH AeuuunT 1 akapwu)
e 0.5, koeTo ro onpegensa karto
ymepeH ctpec. Toil He TpsibBa aa
6bae npeHebpersaH oT (hakTa, 4ye
B MapHMKoBW ycnoBusa (B CbOoBe)
CTPecbT HacTbMBa MHOIO no-
6bP30, OTKOMKOTO NpPU MOSEBK
ycnosus (Hrachovina n gp, 2007).

3a onpegensiHe Ha nab6opa-
TOpHaTa KbJ/IHAEMOCT Ha CeMeHa-
Ta, ca 3a/iokeHn no 50 6pos
cemMeHa B neTpuveBn 6mwga C
AnameTbp 15cm Bbpxy unTbpHa
xapTuna Filtrak 383. Bcekn BapmaHT

The study was conducted at
natural population density of spider
mites as the mean numbers was
149.4 number per leaflet (at
variants with imposed water stress
and mite attack /+WS+Mz=l/) and
91.8 number per leaflet (at variants
with irrigation and mite attack /-
WS+Mzl) respectively. The main
species from spider mites in the
present experiment was
Tetranychus atlanticus Mc Gregor
(Acari: Tetranychidae).

At variants without mite attack was
used the acaricide Talstar 10 EK
(100 g/l bifentrin) at dose 500 ml
hal. On the basis of drought
resistance index (Fischer and
Maurer, 1978) was calculated a
stress intensity index (S).

Its value in the conditions of
present study (under imposed
water deficit and mite attack) was
0.5 which determined it as
moderate stress. It should not be
neglected the fact that in
greenhouse conditions (in pots) the
stress is developed much quickies
than at field conditions
(Hrachovinova et al., 2007).

To determine the laboratory
germination of seeds were laid 50
seeds in petri dishes (15 cm
diameter) on filter paper Filtrak
383. Every wvariant had 3
replications.
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e 3anaraH B TpW MOBTOPEHUS.
Onpegensiiun ca cnefHute
nokasaTesin: KbJIHAeMa €eHeprus,
NPOUEHT NoKb/IHa/IM cemeHa (%);
Ab/DkKMHata M Ternoto  Ha
MbPBUYHNS KOPEH; Ab/HKMHATA Ha
KbJIHA; XXM3HEHOCT Ha CcemeHarta.
TecTbT 3@  Kb/IHAEMOCT €
M3BbPLWEH B CbLOTBETCTBUE C
npaBunara Ha MeXxayHapoaHuTe
acounaums 3a TecTBaHe Ha
cemeHa (ISTA, 1999; ISTA, 2011).
MHOEeKCHbT 3a  XM3HEHOCT Ha
cemeHata (VI) e wu3uncneH no
Orchard (1977). 3a KoHTpona ce
npvemMa BapuaHTbT C HarnosiBaHe,
OTCBHCTBUE Ha akpu U HeTpeTupaHe
c nmugaknonpug, (-BA4-A-W).

Matematnyeckata 06paboT-
Ka Ha [JaHHUTe e HanpaBeHa C
nomowita Ha copTyepeH npoayKT
Statgraphics Plus.

BapuaHTu:

1. +BA+A +W: BOAEH
aepuuynt, C¢ akapu, TpetupaHe C
nMmugaxknonpua

2. +BA-A +U: BogeH gedomuunr,
6e3 akapw, TpeTupaHe c
NMnaakIonpua,

3. +BA+A -W: BogeH gedomumnt,
c akapu, 6e3 TpeTupaHe C
nMnaakionpua,

4. +BA-A -W: BogeH nedomuunr,

6e3 akapu, 6e3 TpeTupaHe C
nMnaakIonpug,
5. -BO+A +W: NOJINBHU
yC/i0BUA, C akapwu, TpeTupaHe C
nMnaakionpua,
6. -BA-A +W: NOSINBHU

ycnosus, 6e3 akapu, TpeTupaHe C
nMuaakionpua,
7. -BA+A

-n: MOJINBHU

The following parameters were
determined: energy of emergence,
germinated seeds (%), length and
weight of primary radicle, shoot
length and seedling vigor.

The number of germinated seeds
was reported 5 and 8 days after
seed sowing according to ISTA
(1999) and ISTA (2011).

It was calculated seedling vigor
index (VI) according to Orchard
(1977). As a control was accepted
the variant ““-WS-A-I" (well watered
plants, without mite attack, without
imidacloprid treatment).

All  experimental
statistically processed by

data was
the

software  product Statgraphics
Plus.

Variants:

1. Water stressed plants, with

mite attack , imidacloprid treatment
— “+WS+M+|”

2. Water stressed plants, without
mite attack, imidacloprid treatment
— “tWS-M+|”

3. Water stressed plants, with
mite attack, without imidacloprid
treatments — “+WS+M-I”

4. Water stressed plants, without
mite attack, without imidacloprid
treatment — “+WS-M-I”

5. Well watered plants, with mite
attack, imidacloprid treatment —
“+tWS+M+I”

6. Well watered plants, without
mite attack, imidacloprid
treatment— “-WS-M+|”

7. Well watered plants, with mite
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yC/oBUS, C akapu, 6e3 TpeTupaHe
C MUAAKIoNpug,

8. -B4-A -W. NOJINBHU
yC/0BUS, 6e3 akapu 6e3
TpetMpaHe C  UMuAakIonpua-
KoHpona

PE3YNTATU N OBCbXXOAHE
CTtonaHckuTe KayecTBa Ha
cemMeHata ca CBbp3aHM U ce
HamMmupart B 3aBUCUMOCT OT TEXHUTE
NMOCEBHW CBOWMCTBA M >XM3HEHOCT.
Mpn cpaBHABaHe Ha KbjiHAemarta
eHeprua B 3aBUCUMMOCT  OT
npoyuBaHute doaktopn A, B n C u
KOMOMHauunTe Mexgy TaAX ce
Habnogasar onpefeneHn 3Haudu-
MW  pas3iMkKm B  CTOMHOCTUTE
(Tabnuuya 1).

Tabnuuya 1.

BnusHne Ha dakTopuTe:

attack, without
treatment — “-“-WS+M-I"
8. Well watered plant, without mite
attack, without imidacloprid
treatment (Control) — “-WS-M-I"

imidacloprid

RESULTS AND DISCUSSION

The agricultural qualities of
seeds are related to their sowing
properties and vigor. At comparing
the energy of emergence
depending on the studied factors
(A, B, C) and the combination
among them showed certain
significant differences in the values
(Table 1).

pexnm Ha HanodBaHe, akapun wu

nMmgaknonpug sbpxy kbsiHaemarta eHeprus u Kb/IHAEMOCTTa Ha COEBM CEMEHa

Table 1. Effects of factors: system of irrigation, mites and imidacloprid and their

interaction on energy of emergence and seed germination of soybean seeds
Energy of emergence, % Seed germination, %

Variants KbnHaema eHeprus, % KbiHaemocT, %
BapnaHTu 2011 2012 Average 2011 2012 Average
CpegHo CpegHo
1 68.69 a 69.13 a 68.912 a 85.00 a 84.44 ab 84.722a
2 78.66 b 7136 a 75.007 b 91.67 abc 86.67 abc89.167abc
3 70.88 a 67.02 a 68.950 a 86.67 ab 83.33a 85.000a
4 7821 b 70.75 a 74476 b 91.67 abc 85.56 abc88.611ab
5 82.01 c 79.80 bc 80.907 c 93.33 abc 91.11 cd 92.222hcd
6 85.68 d 8552 ¢ 85.602d 95.00 bc 93.33d 94.167cd
7 8368 cd 7769 b 80.685 c 95.00 bc 90.00 bcd92.500bcd
8 (C/K) 8435 d 82.47 bc 83.407 cd 96.67 c 92.78d 94.722d
Average 79.019 75.468 77.243 91.875 88.403  90.139
LSD g5  2.341 6.075 4.067 8.472 5.976 5.075

Legend/ NereHpga: 1 : +WS+A+l; 2: +WS-A+l; 3: +WS+A-I; 4: +WS-A-l; 5: -WS+A+;
6: -WS-A+l; 7: -WS A-l; 8: -WS-A-I - Control

The water stress (factor A)
He3aBMCKMMO OT Bb3AelcTBmeTo Ha | independently of the impact of
apyrute pea chaktopa (B u C), | other factors (B and C)
[OoKa3aHO HamassBa KbsiHaemarta | significantly decreased the energy

BogHuat ctpec (thaktop A),

273



eHeprnss Kakto npe3 oTAesiHuUTe
roanHu, Taka un 3a nepuoga 2011-
2012r. cpegHo c 10.81% ™
eQUHVLM CNPSIMO HecTpecupaHute
pacteHus. Hai-cunHo wu3paseHo
NoATMCKALLO AelicTBUe ce Habsto-
AaBa npuv BapunaHTUTE C HasIOXEH
BOAEH AeduunT M HanageHue ot
akapn (+BO+A+M n +BO+A-U,
cbOoTBETHO 68.91 #©n 68.95%),
YUATO KbJIHAEMA eHeprus crnpsmo
KoHTponata (-BA-A-W) HamansBa
CbOTBETHO C 14.50 n 14.45% ™
eguHiuM. MNpu Tesn BapuaHtu ce
HabngaBa 1 goKaszaHO MO-HUCKa
eHeprua 1 CrnpsMo BapuaHTuTe C
TakbB pPeXum Ha HanosiBaHe, HO
6e3 Hanmune Ha akapu (+BA-A+U
n +BA-A-N). C  Hali-BUCOKMU
CTOMHOCTM  Ha  aHanM3upaHus
nokasaTesl ce OTKposiBaT BapuaH-
TUTe 6e3 Ha/IOXeH BOAEH CTpec U
6e3 akapn (-BA-A+/ n -BO-A-WU,
cbotBeTHO 85.60 w©n 83.71%).
Pe3yntatbT OT [eWHOCTTa Ha
akapuTe kato usaso0 e no-cnabo
m3paseH U € CBbp3aH C
HamansBaHe Ha  KbJiHAemaTta
eHeprua cpegHo ¢ 4.76% ™
eouHVLM CNpsiMO BapuaHTuTe, 6e3
akapu. TpeTnpaHeTo Ha
pacteHuaTa C  MMUAAKIONPUA
oKkasBa Hai-criabo B/MsiHUE KaTo
yBe/imyaBa KbJiHAemMara eHeprus
eia ¢ 0. 79% ™ eauHuun
CNPSAMO HeTpeTupaHuTe pacTteHus
N pasNNKNTe ca HeoKasaHu.

CxopgHa TeHAeHuns ce
HabnogaBa M NO OTHOLIEHVE Ha
cpefHaTa Kb/IHAEMOCT Ha ceme-
HaTa Kato HefoCTUIbT Ha Boja

of  emergence during  the
separated years as well as for the
2011-2012 period on average by
10.81 percentage points to
unstressed plants. The most
pronounced oppressing effect was
observed at variants with induced
water deficit and mite attack
(+WS+M+l and +WS+M-I, 68.91
and 68.95% respectively) whose
energy of emergence to the
control (-WS-M-I) decreased by
14.50 and 14.45 percentage points
respectively. At these variants was
observed significantly lower
energy and compared to the
variants with the same regime of
irrigation but without presence of

mites (+tWS-M+l and +WS-M-I).
With the highest values of
analyzed parameter were

distinguished the variants without
imposed water stress and without
mites (-WS-M+l and -WS-M-I,
85.60 and 83.71% respectively).
The result of mite activity as a
whole was less pronounced and
was related to reduction of the
energy of emergence on average
by 4.76 percentage points to the
variants  without mites. The
treatment of plants with
imidacloprid had the least effect as
it increased the energy of
emergence barely with 0.79
percentage points to the untreated
plants and the differences were
insignificant.

A similar tendency was
observed in regard to the mean
seed germination as the water
deficit decreased the values of
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Hamanasa CTOMHOCTUTE Ha
nokasartens cpegHo ¢ 6.53%™"
eMHMUM K ce  ycTaHoBsiBaT
[lOKa3aHm Pa3fIMKu CnpsIMO

KOHTponata: -BA-A-U (8 Bap.).
OTHOBO C Hali-HUCbHK MPOLEHT Ha
Kb/IHAEMOCT ce oT/imyasar
pacTeHusATa, OTrIexgaHn npu
BOAEH AeuunT 1 Cc HanageHne ot
akapn (+BA+A+N n +BA+A-WU,
CbOTBETHO 84.72 n 85.0%), unnto

pasniMkn  ca 3HaYMMu  Cnpsamo
HecTpecupaHute pacteHusa. [lpwu
nocnegHuTe Kb/IHAEMOCTTa

Bapvpa B MHOIO0 TECHM rpaHuum c
HEe3Ha4yMMO MO-BUCOK MPOLEHT Npwu
BapuaHTuTe 6e3 akapu
(koHTponata -BA-A-V v -BA-A+U,
CbOTBETHO 94.72 wn 94.17%).
MpucbCcTBMETO Ha akapu
HamasisBa Kb/IHAeMOoCTTa c
3.06%™ egnHMUM, a TPETUPAHETO
C wumMugaknonpug s nosuwasa
enga ¢ 0.14% ™ eguHuup.
Mopo6Hn pesynraru,
kacaeLm HebnaronpusaTHOTO
Bb3/elCTBME Ha BOAHUA AedomumT
npu cos, Ha/10KeH npes
penpoayktmeHua nepuog R5 n R6
BBbPXY Kb/IHAEMOoCTTa Ha
cemMeHata U HamasieHne oT S A0
26% ™" eguHMUM cbobulaBaAT U
apyrn  astopu (Dornbos et al.,
1989; Dornbos et al, 1991;
Ghassemi-Golezani et al., 2012).
MocnegHuAT eTan Ha
Kb/IHAEMOCTTa W HayasloTo Ha
pacTex € CBbpP3aHO C K/eTbYHOTO
JeneHne un  ygb/hKeHue, KoeTo
BOAM [0 nosiBata Ha MbpPBUYHUSA
KOpeH. 3aTpygHeHaTa abcopbumsi
Ha BOZa HamansBa [efleHeTO Ha

parameter on average by 6.53%
percentage points and were found
significant  differences to the
control (-WS-M-I). Again with the
lowest percentages of seed
germination were distinguished
plants grown under water stress
and mite attack (+WS+M+l and
+WS+M-l, 84.72 and 85.0%
respectively) whose differences
were significant to the unstressed
plants. In the last ones the
germination varied in much narrow
limits with insignificantly higher
percentage in variants without
mites (control -WS-M-1 and -WS-
M-+, 94.72 and 94.17%
respectively). The presence of
mites  decreased the seed
germination by 3.06 percentage
points and the imidacloprid
treatment increased it barely with
0.14 percentage points.

Similar results related to the
unfavorable impact of water deficit
(imposed during the reproductive
period - stages R5 and R6) in
soybean on seed germination are
reported and other authors
(Dornbos et al., 1989; Dornbos et
al., 1991; Ghassemi-Golezani et
al., 2012) as the reduction in those
researches varied from 5 to 26
percentage points.

The last stage of the
germination and beginning of
growth is associated with the cell
division and elongation leading to
the emergence of primary radicle.
The troubled water absorption
decreased the cell division and as
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KNeTKUTE M KaTo KpaeH pesyntar
HamasnsiBa pacTexa Ha MbpBUYHUSA
KopeH (Zaefizadeh et al.,, 2011).
Pesyntatute, npeacTtaBeHn B
Tabnuua 2 nokaseaT, Ye PeXnMbT
Ha HanosiBaHe BAWse  BbPXY
Hauya/IHNSI pacTex.

Tabnumua 2. BnusHue Ha dhakTopuTe:

a final result reduces the growth of
primary radicle (Zaefizadeh et al.,
2011). The regime of irrigation
influenced the initial growth (Table
2).

pexnm Ha HanosiBaHe, akapy W

nMuaaknonpug BbpPXYy Ab/KMHATa M TersioTo Ha NbPBUYHUS KOPEH WU

AbJ/DKMHaATa Ha KbJ/1Ha Ha CoeBU/ CeEMEHa

Table 2. Effects of factors: system of irrigation, mites and imidacloprid and their
interaction on radicle lengths and weights and shoot lengths of soybean seeds

Length of radicle, cm
[bmKnMHA Ha MbPBUYHMS KOPEH, CM

Terno Ha MbPBUYHUS KOPEH, g

Weight of radicle, g Length of shoot (cm)

Ab/KnHa Ha Kb/H, cm

Variants

Avera
Bapuantt 501 2012 Average 2011 o012 AVerage  ,n10 o012 o
CpegHo CpegHo I

pefiHo

1 11411 ab 10523 a 10967 a 0125 a  0.165a 0145 a _ 0260a 0.264a 0.262a

2 11321 a  10.668 a  10.994 a  0.172 ab 0.168a 0.170 ab  0.370bc 0.280a 0.325ab

3 11.888 ab 10.602 a 11245 a  0.61 ab 0.155a 0.158 ab  0.303ab 0.288a 0.296ab

4 11317 a 10641 a 10979 a 0170 ab 0.167a 0.169 ab  0.387bc 0.270a 0.328ab

5 12.373 abc 11581 ab 11.977 ab 0.177 abc 0.204ab 0.190 bc  0.410cd 0.313ab 0.362bcd

6 13.046 bc 12330 b 12688 b 0233 c  0219b 0226 ¢ 0.423cd 0.380b 0.402cd

7 12.997 abc 11.651 ab 12.324 ab 0.194 bc 0.19lab 0.193 bc  0.407c 0.310ab 0.358bc
8 13571 ¢ 12278 b 12.925 b 0227 ¢  0216b 0221 ¢ 0.493d 0.377b 0.435d
Average 12.241 11.284 11.762 0.182 0186  0.184 0382 0310 0.346
LSD gm,  1.684 1.608 1.359 0.054 0047  0.036 0086 0.087 0.073

Legend / lerenpa: 1 : +WS+A+I; 2: +WS-A+l; 3:

6: -WS-A+l; 7: -WS A-l; 8: -WS-A-I - Control

BogHuat cTpec pegyumpa
Ab/KMHata M Ternoto  Ha
NMbPBUYHUA KOPEH cpeaHo ¢ 11.48
n 22.65% CbOTBETHO CNPAMO
HecTpecupaHuTe pacteHus. Heob-
XoOMMo e pa ce otbenexu, ye
[loKa3aHu pas/iky B CTOMHOCTUTE

Ha Tesun rokasaresin ce
yCTaHOBABaT MeXAy BapuaHTuTe C
HanoxeH BogeH pgedwmuymt (1
+BA+A+; 2:  +BO-A+U; 3

+BO+A-W; 4: +BO-A-N) n Te3n, ¢
HanosiBaHe 6e3 Ha/Inume Ha akapu
(6: -BO-A+tN wn 8: -BO-A-N —
KOHTpona). Ab/mknHara n Tersoto
Ha NbPBUYHUA KOPEH Ha cemMeHaTa
OT pacTeHus, OTrexgaHn npu
HanosBaHe 1 HanageHue oT akapu

The water stress reduced the
length and weight of primary
radical on average by 11.48 and
22.65% respectively to the
unstressed plants. It should be
noted that significant differences in
the values were found among the
variants with imposed water deficit
(1: +tWS+M+l; 2: +WS-M+l; 3:
+WS+M-I; 4: +WS-M-I) and those
with  irrigation ~ without  mite
presence (6: -WS-M+l and 8: -WS-
M-I — control).

The length and weight of the
primary seed radicle from plants
grown under irrigation and mite
attack also exceeded the relevant
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CblLl0 HaABuLWWaBaT CbOTBETHUTE
npu BCWYKWM BapuaHTM Ha BOAEH
cTpec, KOeTo nokasea ue
TeTpaHNxoBUTEe akapy ca CblUo
dpakTop, BNunseLy, BbpXY
pasrnexgaHute nokasatenn. B
pe3ynrar Ha BpegocHata UM
AEeHOCT AbJ/hKMHATa M TersioTo Ha
MbPBUYHUA  KOpPEeH Hamansasar
cpegHo 3a nepuopga c 2.25 un
12.72%. lpun pgBata pexuma Ha
HanosiBaHe He ce Hab6mogasar
3HaYUMN pasnNuKn Mexagy [ABeTte
cTeneHn Ha (pakTopa akapw.
TpeTnpaHeTo ¢ uMmugaknonpug He
BOAW [0 3HayMma npomMsHa B
CTOMHOCTUTE Ha Te3u nokasaresiu.
Cnpamo koHTponata (-BA-A-W) c
Hal-CbLUECTBEHO peayunpaHe B
Ab/KMHata M Ternoto  Ha
KopeH4yeTo, cboTBeTHO OT 13.00
bo 15.15% wn ot 28.51 po 34.39%
ce oOT/M4yaBaT BapuaHtTuTe C
Ha/I0)XeH [BOEH CTpec: HeJoCTur
Ha Boga M Hasmuve Ha akapu (1:
+BO+A+U n 3: +BO+A-N).
PacTteXbT Ha KbJlHa CbLUO €
CW/IHO YyBCTBUTE/IEH KbM BOAEH
CTpec, 3al0TO paslmpsaBaHETO Ha
KneTkute e pesynrtar oT
[ENCTBMETO Ha TYPropHoOTO
HanaraHe BbpPXy  KIETbYHUTE
cteHn (Greacen and Oh, 1972;
Burstrom, 1975). ABTOpUTE
yCcTaHOBABaT, 4e [opu Nnekute
YCNOBUS Ha BOAEH CTpec, KoraTo
TYPropHoOTO HasnaraHe ce
MoHMXaBa CcaMO HSAKONKO 6apa,
ToBa OV [0OBENO A0 3HA4YUTESTHO

HamasisBaHe Ha pacTexa. B
ycnosusita Ha HaCTOALLOTO
n3cnefBaHe Ha/lOXeHUs BOJEH

ones in all variants under water
stress. All of this showed that the
spider mites were also a factor
influencing the considered
parameters.

As a result of their harmful activity
the length and weight of the
primary radicle were reduced on
average by 2.25 and 12.72% for

the period. In both regimes of
irrigation  was not observed
significant  differences between

two degrees of the mite factor. The
treatment with imidacloprid did not
lead to significant change in the
values of those parameters. With
the most essential reduction in the
length and weight of radicle to the
control (respectively from 13.00 to

15.15% and from 2851 to
34.39%) are distinguished the
variants with imposed double
stress: water deficit and mite
presence (1. +WS+M+l and 3:
+WS+M-I).

The shoot growth was also
highly sensitive to water stress
because the cell expansion was
result of the action of the turgor
pressure upon cell walls (Greacen
and Oh, 1972; Burstrom, 1975).

The authors found that even
conditions of mild water stress
when the turgor pressure is
reduced by only a few bars it
would led to considerable
reduction in the growth. In the
conditions of present study the
imposed water deficit decreased
the shoot radicle on average by
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fAedpuunt HamanaBa Ab/DKMHATA
Ha KbJiHa cpepHo ¢ 22.22% kaTo
AoKazaHu pas/nivku ce
Habnogasar cnpsMo BapuaHtTuTe
C HanosiBaHe 6e3 HanageHue oOT
akapu (6: -BA-A+/1 n 8: -BA-A-N —
KOHTpona). CTaTUCTUYECKM Hali-
ronaMo pepgyumpaHe Ha pacrexa
Crnpsmo KOHTponaTa ce
Habnogasa B yc/oBuATa Ha
[BOEH CTpec: BOAeH Aedunuut wu
HanageHve oT akapu, He3aBUCMMO
OT B/IAHNETO Ha MHCeKTMumMaa: ot
31.95 o 39.77%. Bb3pencTemneto
Ha akapute e CBbp3aHO C
HamansBaHe Ha [Ab/pKMHaTa Ha
Kb/NiHa cpegHo ¢ 14.23% kato He
ce ycTaHoBfiBaT 3HAYMMU pas/nku
Mexay [ABeTe CTeneHu Ha TOo3u
dhakTop. MpunaraHeTo Ha
nMugaxknonpus He oKasBa
BINAHNE BBLPXY TO3M nokasarers.

>Kn3HeHoCTTa Ha ceMmeHata e
BaXKEH Mpu3HakK 3a rogHocTtTa u
noceBHUTE WM CBOWCTBA U 3a
nosiyyaBaHe Ha pfobpe rapHupaH
NnoceB N BUCOKa NPOAYKTUBHOCT OT
3emegenckute kyntypu (Weaver,
1947). ETo 3auo ToBa € eavH oT
Hali-BaXXHUTE rnokasaTenn, xapak-
TepusnpaLLy KayecTBoTO Ha ceme-
Hata. C Hali-BUCOK WHAEKC Ha
XWN3HEHOCT Ha MbPBUYHUA KOPEH U
Kb/IH Ce OT/In4yaBaT cemMeHaTa OoT
pacTteHusaTa, OTrnexaaHn B YC/io-
BUATa Ha HanosiBaHe U OTCbLCTBME
Ha akapu, He3aBMCUMO OT AeWCT-
BMETO Ha pakTopa umMuaakionpua,
(koHTponata: —-BA-A-1 n 6 Bap.—
BA-A+W) (Tabnuuya 3).

Tabnumua 3. BnausHue Ha dhakTopute:

22.22% as significant differences
were observed to the variants with
irrigation without mite attack (6: -
WS-M+l and 8: -WS-M-I (control).

Statistically the greatest reduction
in growth to the control was
observed in double stress
conditions: water deficit and mite
attack independently of
imidacloprid impact — from 31.95
to 39.77%. The influence of mites
was related to the decrease of
shoot length on average by
14.23% as there were not
established significant differences
between the two degrees of that
factor. The application of
imidacloprid had no influence on
that parameter.

The vigor of seeds is an
important parameter for their
suitability and sowing qualities to
establish a well garnished stand
and high productivity of farming
cultures (Weaver, 1947).

That is why this is the one of the
most important parameter
characterizing the quality of seeds.
With the highest vigor index of the
primary radicle and seedling were
distinguished the seeds grown at
irrigation conditions and lack of
mites  independently of the
influence of imidacloprid factor (-
WS-M-I and -WS-M+l) (Table 3).

pexnum Ha HarosiBaHe, akapy W
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nMmMaakonpua Bbpxy MHAeKca Ha XunsHeHoct (VI)
Table 3. Effects of factors: system of irrigation, mites and imidacloprid and their

interaction on seedling vigor index (VI)

Radicle / MbpBUYHMA KOpPEH

Shoot / Kb/H

Variants
Bapvantn 2011 2012 Average 2011 o012 Average
CpegHo CpefHo

1 969.01 a 888.21 a 928.61 a 2195 a 2220a 22.06a
2 1037.73 a 923.75 a 980.74 ab 34.10 bc 24.28a 29.19 ab
3 1013.24 a 886.27 a  949.76 a 26.33 ab 24.04a 25.19a
4 1036.15 a 910.48 a 973.31 ab 35.60 c 23.08a 29.34 ab
5 1156.18 ab 1057.52ab 1106.85bc 38.00 c 28.64 ab 33.32 bc
6 1239.40 b 1151.37b  1195.39c 40.22 cd 35.48b 37.85 cd
7 1235.46 b 1050.64ab 1143.05c 38.60 ¢ 27.87 ab 33.23 bc
8 1313.72 b 1139.01b 1226.37c 4773 d 35.02b 41.37d

Average 1125.11 1000.91 1063.01 35.32 27.58 31.44

LSD g50 194.848 180.312 140.12 7.982 7.931 7.481

Legend/ NNereHpa: 1 : +WS+A+l; 2: +WS-A+l; 3: +WS+A-I; 4: +WS-A-l; 5: -WS+A+I,

6: -WS-A+l; 7: -WS A-l; 8: -WS-A-| - Control

B cpaBHeHve c BapnaHtuTe C
Ha/IOXXeH BOLEH CTpec pas/iukute
ca  CTaTUCTMYECKN  [0Ka3aHW.
HanaraHeTo Ha BoAgeH geduunt
Hamansea cpegHWTe CTONHOCTU
Ha [BaTa nokasaTtens CbOTBETHO C
209.81 un 10.00%™" eauMHULM
CNPsAMO HecTpecupaHuTe pacTe-
HUS KaTo Hal-CU/IHO WK3paseHo
noATuckawo  genctesme  BbpXY
XW3HEHOCTTa Ce YycTaHoBfiBA B
yCnoBuaTa Ha [BOEH CTpec: BOAEH
fevumMt 1 HanageHve OT akapu
(+BA+A+N n +BO+A-WN). BnnsaHue-
TO Ha pakTopbT akapu e no-cnabo
n3pa3eHo Kato cpefHus WHAEKC
Ha J>KM3HEHOCT Ha MbPBUYHUSA
KOpPEH W Kb/IH MpU Haanume Ha
akapy HamansBa CbOTBETHO C
61.89 u 599 %™ eguHuuw.
TpetnpaHeto C uvMugaknonpug,
okasBa He3HauuTesIHO Bb3Aei-
CTBUE BbPXY XU3HEHOCTTA.

[MpegctaBeHnTe  pesyntaTtu
NOTBbPXAAaBaT HEraTBHOTO BNNSA-

The differences were
statistically significant compared to
the variants with imposed water
stress. The imposition of water
deficit reduced the mean values of
the two parameters respectively by
209.81 and 10.00 percentage
points to unstressed plants as the
most  pronounced  oppressing
effect was established in double
stress conditions: water stress and
mite  attack (+WS+M+l and
+WS+M-1) with decrease by
271.70 and 15.99 percentage
points compared to watered plants
without mites. The influence of
mite factor was less pronounced
as the mean vigor index of primary
radicle and seedling at mite
presence decreased by 61.89 and
5.99 percentage points
respectively.

The presented results
confirmed the negative effect of
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HMe Ha cTpeca OT 3acyllaBaHe
BbPXY XW3HEHOCTTa Ha cemMeHara
Ha cOs, HacTbnua Mo Bpeme Ha
Ha/mBaHe Ha ceMeHa, YCTaHOBEHO
n ot gpyru astopu (Dornbos et al.,
1989; Simiciklas et al., 1989;
Yaklich, 1984) kaTo CcbLLiEBpPEMEH-
HO W oborartsasaT MHdopmaumsTa
ypes OONb/IHATENIHOTO Bb3AEN-
CTBUE OT TETPAHMXOBU aKapw.
Ypes HanpaBeHMa aHa/In3 Ha

BapvaHca Mo OTHOLEeHMe Ha
Kb/IHAEMOCTTa Ha  ceMeHaTta
(Tabnuua 4) ce ycrtaHoBsiBa, 4e
pexuMmbT Ha HanosBaHe (A)

oKasBa [OMWHMpALLO BNUAHME U
fokaszaH edekT BbpXy TO3u
nokasaren — 55.02% o1 06wW0TO
BapupaHe.

drought stress during seed
formation on the vigor of soybean
seeds which is found by other
researchers (Dornbos et al., 1989;
Simiciklas et al., 1989; Yaklich,
1984) as at the same time these
results enriched the information
with the additional effect of spider
mites.

By the analysis of variance in
regard to the seed germination
(Table 4) was established that the
regime of irrigation (A) had
dominant influence and significant
effect on that parameter — 55.02%
from the total variation.

Tabnuua 4. BansHue Ha hakTopuUTe Ha BapraHca BbpXy Kb/IHAEMOCTTa Ha

cemeHara Ha cosi, cpefiHO

Table 4. Influence of variance factors on germination of soybean seeds, average

CreneH Ha C BnunaHue Ha  CpefgHu
yma ot
M3TOYHUK Ha BapupaHe csoboa thaktopa  kBagpatu
i KBagpatu
Source of variation Degrees of Influence of Mean
Sum of squares
freedom factor, % square
Total / O6wwo 23 464.871 100.0 20.2
F A-Regime of irrigation
® A-Pexum Ha HanosiBaHe 1 255.78 55.02* 255.8
F B-Mite / ® B-Akapu 1 55.9676 12.04* 56.0
F C-imidacloprid
® C-umugaknonpug, 1 0.116204 0.02 0.1
AxB 1 37.7309 8.12* 37.7
BxC 1 0.467604 0.10 0.5
AxC 1 0.116204 0.02 0.1
AxBxC 1 0.462037 0.10 0.5
Pooled error/TpeLuka 16 146.287 24.60* 9.1

Legend / NereHpa: F — factor; ® — chaktop

[oka3zaH ehekT BbpXy Bapu-
paHeTo Ha Kb/IHAeMOCTTa OKa3Ba
n haktop B — Hannumne nnu nunca
Ha akapu, BbMNpekn 4ye HeroBoTO
Bb3elCTBME € CPaBHUTESTHO MO-

A significant effect on the
variation of germination had and
factor B — presence or absence of
mites but its impact was
comparatively less pronounced
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cnabo wuspaseHo — 12.04%.
BanaHneto Ha wuHcekTMunpa e
HecbLecTBeHO (0.02%) 1 Heroso-
TO npwiaraHe TnpakTUyeckn He
npoMeHsa KbsHAemocTTa. Cunata
Ha BNUsSHME Ha B3aMMopAelicTBue-
TO Mexny pasrnexgaHnte dpakro-
pu BxC; AxC un AxBxC e
He3HauuTenHo. lMpu Basumopaei-
CTBUETO MeXay pakTopuTe pexum
Ha HanosBaHe W akapu (AxB)
B/IMSHMETO e  [oKa3aHo U
CPaBHUTENIHO CMHO WU3pa3eHo —
8.12%.

Cnopen Kramar (1969) n
Saeed et al. (1997) BogHus cTpec
ce oTpassiBa KPUTUYHO BbB BCEKU
eTan OT pacTexa Ha pacTeHuATa,
ypes moaucpmumpaHe Ha aHaTo-
MusTa, MmopdposiornsaTa, ¢omsmnono-
rmata un - euoxumuata  (Kramar,
1969; Saeed et al. 1997).
YCcTaHOBEHOTO HamansiBaHe Ha
Kb/IHAEMOCTTa, pacTtexa W XusHe-
CNnocobHOCTTa Ha cemMeHaTa MoXe
Ja ce Ob/DKM Ha HamasisiBaHe Ha
CKOpPOCTTa Ha  pactexa Ha
pacTUTeNHUTE KIeTKN U edeKTmB-
HOCTTa Ha TeXHUTE OU3NOMOTUYHN
npowecu, npeansBukaHu oT Haslo-
XEHUsI BOAEH CTpPecC, Kakto MU
B3aMMOAENCTBMETO My C Hanaje-
HWe OT TeTPaHUXOBW akapwu.

n3BO4AN

BogHuat ctpec (+BAtAxWN),
HaNIOXeH npe3 penpoayKTUBHUS
eTan Ha COsl OKasBa Haii-CUTHO

OTPUUATENIHO  B/USIHE  BBPXY
Kb/IHSleMaTa eHeprus "
Kb/IHIEMOCTTA Ha  CemeHaTa,

HamManaBallkm CTOWHOCTUTE UM C

(12.04%). The influence of
insecticide was non-essential
(0.02%) and its application

practically did not change the
germination. The strength of
influence of interaction among the
considered factors BxC; AxC and
AxBxC was insignificant. It was
observed that the influence at the
interaction between the regime of
irrigation and mites (AxB) was
significant and relatively strong —
8.12%.

According to Kramar (1969)
and Saeed et al. (1997) the water
stress is reflected critically at every
stage of plant growth by modifying
of the anatomy, morphology,
physiology and biochemistry.

The found reduction of seed
germination, growth and viability
could due to the decrease of the
growth rate of plant cells and the
effectiveness of their physiological
processes caused by the imposed
water stress as well as its
interaction with the mite attack.

CONCLUSIONS

The water stress (+WSzMx=l)
imposed during the reproductive
stage of soybean had the strongest
negative influence on the energy of
emergence and seed germination
as it decreased their values by
10.81 and 6.53 percentage points
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10.81 un 6.53%""  eguHMUM
CbOTBETBETHO. Pe3ynrtar oT Hero-
BOTO Bb3AeNCTBME € peayuupaHe
Ab/DKMHATA U TEryioTo Ha MbpBUY-
HUS1 KOPEH M AbJ/HKMHATA Ha Kb/lHa
c 1148, 2265 wu 22.22%
CbOTBETHO, KakTO W HamasisiBaHe
Ha WHAEKCHT Ha >XU3HEHOCT Ha
MbPBUYHUA KOPEH U KbJiH ¢ 209.81
1 10.00%™" eguHULN.

BAnsHneTo Ha TeTpaHMxoBU-
Te akapu e no-cnabo uspaseHo un e

CBbpP3aHO C Hama/sBaHe Ha
MHOEKCHT Ha  XWU3HEHOCT Ha
MbPBUYHMA  KOPEH U KbJH
CbOTBETHO C 61.89 ”n 5.99%™
eanHuuM.  Hain-cunHo  u3paseHo
NoATUCKALLO  [AeiAcTBME  BBbPXY
Kb/IHAEMOCTTa, pacTexa "

XM3HEHOCTTa Ha CcemMeHaTa ce
yCTaHOBSIBa B YC/10BMATA Ha [ BOEH
cTpec: BofdeH  pgetbmumt "
HanageHne oOT akapu. Hai-
61aronpuATHM YCNOBMA 3a pacTex
M JKM3HEHOCT Ha cemMeHaTa ce
HabnwgaBa BbLB BapuaHTUTe C
HarnosiBaHe 1 nnnca Ha akapu.

respectively. A result of its impact
was a reduction of the length and
weight of primary radicle and shoot
length by 11.48, 22.65 and 22.22%
respectively as well as reduction of
the vigor index of primary radicle
and seedling by 209.81 and 10.00
percentage points.

The impact of spider mites
was less pronounced and
associated with decrease of the
vigor of primary radicle and
seedling by 6189 and 5.99
percentage points respectively.
The most pronounced oppressing
effect on seed germination, growth
and vigor was found at double
stress conditions: water deficit and
mite attack. The most favorable
conditions for the germination,
growth and vigor of seeds were
found in variants with irrigation and
without mite attack.
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PE3IOME

LlenTa Ha HacToOALWETO uscnenBaHe
e fAa onpefenn Ko COpT eyeMuK uma
Hali-ronsma npon3BoAMTENHOCT.

M3uncneHa e npoussogutenHocTTa
Ha napuen (kg/5m?) Bb3 OCHOBA Ha
nU3MepBaHuATa, KaTo e npeacraBeHa B
eanHnym  (t/ha).  EKCNepMMeHTBLT e
M3BBLPLLUEH C TpPU copTa edemuk: "Erein”,
"Xut", "BpayH". "Erei", "Xut", "BpayH".

EkcnepyMeHTUTE ca W3BBPLUEHU
BbpXy XybaBu MOYBM MNOAXOAAWM 3a
nweHuya. Haii-ronam 6poi nponsBegeHo
3bpHO 3a 10 cm’ e oTueTeH npu copt
"BpayH" 33.62 3a 10 cm?,
npon3BOACTBOTO Ha copT "Ereid” e 32.12
3bpHa 3a 10 cm® u copT "XuT" ¢ 26.43
3bpHa 3a 10 cm® CpeanusT 6poil 3a
BCUYKM copToBe e 30.72 3bpHa/10 cm?.

KntovoBn pgymun: npoussoguTtes-
HOCT, 3bPHO, E4EMUK

yBO/

EuemukbT (Hordeum vulgare
L.) ce cunta 3a egHa OT HaW-
BaXHUTE XWUTHW KyNTypu B CBETA,

SUMMARY
The aim of this investigation is to
determine which cultivar of barley

produces more grains.

Productivity per plot is set in the
area (kg/5m?) and is calculated on the
basis of measurements and presented in
units (t/ha). Experiment is done with three
cultivars of barley: Egej, Hit, Braun.

The experiments were conducted
on good wheat complex soils. The higher
produced number of grains per 10 cm?, it
was at cultivar Braun 33.62 per 10 cm?,
cultivar Egej produce 32.12 grain 10 cm?,
and cultivar Hit produce 26.43 grains per
10 cm®. The average number for all
cultivars is 30.72 grains /10 cm®.

Key words:
barley

productivity, grain,

INTRODUCTION

Barley (Hordeum vulgare L.)
is considered to be one of the most
important cereal crops in the world
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cbwo v B Ervnet (FAO, 2007).
EyemMukbT, Kakto ©n Apyru
KyNnTypu, € HenpekbcHaTo W3/0-
XXEeH Ha O6MoTMYeH ”n abuoTnyeH
CTPec Mo BPEME Ha CBOSA XWU3HEH
LUMKbA, KONTO MOXE 3HauMTesiHO
na nosnusie Ha HEeroBoTo
pasBuTne, pactex Wu npoAyKTUB-

HOCT. YcnoBusiTa Ha OKOJiHaTa
cpefga, KOUTO M3nM3ar  M3BLH
ONTUMAaSTHUTE CTOMNHOCTU 3a

pacTuTenHuTe BuaoBe (NpekasieHo
HUCKA WM NpeKkasieHo BUCOKa
Temneparypa, HeAoCTaTbyeH
3anac Ha MMWHepaslHM BeLLecTBa,
HeJocTaTbyHa CBET/IMHA U fvnca

Ha BOoga, T.H.) TnMpeacTaB/isaBa
HanperHaTu cuTyaumm 3a
pacTeHneTo.

XutHute  doypaxm  umar

Bb3MOXHOCT Aga AO0CTaBAT roadmMo

KOJINYEeCTBO eHeprus 3a
xxmneotHute (Yolcuet al., 2009).
MweHnyata ©“  eyeMUKbLT ca

cTpaTerMyeckn Kyntypu, BaxkHU 3a
XpaHuTenHara n doypaxHa
CUrypHocT. [lBeTe Kyntypm ca
LWUNPOKO pasnpocTpaHeHu, HO B
NMPOTMBOMOJIOXHN  arpoeKos1I0rUMN.
MweHnyaTa e OCHOBHA XpaHuTesn-
Ha CypOBMHa, A0KATO €YEMUKBLT €
Hal-Beye WU3N0M3BaH 3a XpaHa B
XNBOTHOBBACTBOTO (Bishaw,2004).

MATEPVANT N METOU

3acsaBaHeTo ce M3BbpLUBaA Ha
pbKa. Yyactouute ca pasgeneHu
Ha 1 MeTbp WuMpuMHa 1M 5 MeTpa
Ab/DKMHA (ctaHgapt 3a
HacTosLwara uen).

3acaBaHeTO € M3BbPLUEHO Ha
napuenn B arpapeH Hay4eH

as well as in Egypt (FAO, 2007).

Barley, like other grown
plants, is continuously exposed to
biotic and abiotic stresses during
its life cycle, which can significantly
influence its development, growth
and productivity.

Environmental conditions, which
fall outside the optimum values for
a plant species (too low or too high
temperature, not adequate supply
of minerals, not adequate light and
lack of water, etc.) represent
stressful situations for the plant.

Cereal forages have the
potential to supply large amount of
energy for animals (Yolcuet al.,
2009).

Wheat and barley are strategic
crops, important for food and feed
security.

The two crops are widely grown
but in contrasting agro-ecologies.

Wheat is a major food staple while
barley is mostly used for livestock
feed (Bishaw, 2004).

MATERIAL AND METHODS

Planting was carried out by
hand, plots were separated by 1
meter width dimension and 5
meters in length (standard for this
purpose).

Planting was carried out in
parcels of scientific research
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n3cnenoBaTesiCkm  UHCTUTYT B
Ckonwve, B MecTHOCT byTen.

3non3sBaHn ca cemeHa 3a
3acsiBaHe OT Tpu copTta: "Eren",
"Xnt" n "bapyH", B 4 NnoBTOpPEHUA
no 6/10Kk0BMA MeTOL,

B TO3U cTaHpapTt
N3no/s13BaHn Tpu copra:

e Copt "Erent" — 52.7 rpama
ceMeHa Ha m?

e Copt "Xut" — 50.1 rpama
ceMeHa Ha m?

e Copt "bapyH" — 47.7 rpama
ceMeHa Ha m?

3cnepsaHa e npousBoan-
TE/IHOCTTa Ha pasIMyHUTE COpPTO-
Be Ha pacTeHuATa nosiyyeHu oT
eKCnepuMeHTasIHuTe napuenm B
nabopaTtopHM yCNoBuS.

M3uncneHa e npoussoguten-
HocTTa Ha napuen (kg/5m?) Bb3
OCHOBa Ha M3MepBaHuATa, KaTto e
npegcraseHa B eauHuum (t/ha).

ca

PE3YNTATU N OBCb)XXOAHE

Pesyntatnte ca npepncrase-
HM B Tabnuua 1. Kakto e nocoue-
HO B Tabnuuata, MO-BUCOKUAT
cpefeH 6poit 3bPHO e yCTaHOBEH
npn copt “Ereit”  29.78/m>
CpeaHusaT 6poii Ha 3bpHaTa npu
copt "BpayH" e 26.49/m? Jokato
Ma/TbK 6pOii 3bpHa € YCTaHOBEH
npu copT "Xut" — 25.48/m?.

OcBeH TOBa Ca YCTaHOBEHMU
pasimuuata npu eavH n Cblym
COpPT, HO B pas3/iMyeH napuen,
Hanpumep npu copt "Eren" e
OT4YeTeH NO-BMCOK Opoil Ha 3bpHa
BbB BTOpU M TpeTu napuen (30.43
m?), kaTo B MbPBUAT Mapuen e
pernctpupa 29.75/m?, [oKarto

institute of agriculture in Skopje at
a place called Butel.

We use seed for planting
three varieties quality: Egej, Hit
and Braun, in 4 repetitions in the
form of block-system.

We used for planting three
varieties in this standard:

 Cultivar Egej 52.7 grams of
seed - in m?

e Cultivar Hit 50.1 grams of
seed - in m?

e Cultivar Braun 47.7 grams
of seed - in m?

From these plants obtained in
experimental plots in laboratory
conditions we have researched the
productivity of different varieties.

Productivity per plot is
defined in the area (kg/5m?) and is
calculated on the basis of

measurements and presented in
units (t/ha).

RESULTS AND DISCUSSION

The results we present at
Table 1. As it show in table, the
higher average number of grain is
at cultivar Egej 29.78/m*. The
average number of grain at cultivar
Braun is 26.49/m?. While the low
average number of grain is at
cultivar Hit: 25.48/m?.

Also we determine
differences within same cultivar,
but in different parcel, for example
at cultivar Egej, the higher number
of grain is registered at second and
third parcel (30.43 m?), at first
parcel we registered 29.75/m?,
while the low number of grain is

288



HUCBHK BpPOI Ha 3bpHaA € perucTpu-
pazH npun YyeTBBLPTUA Napuen (28.50
m<).

3a copT "XuTt", no-BNCOK 6poii
3bpHa € OT4YeTeH 3a TpeTud
napuen — 26.43 3bpHa/m®. B
YeTBBLPTU Napuen ca perucrTpupa-
HM 25.53 31apHa/m2, [okato B
nMbpBMA W BTOpW napuesn ca
pernctpupanu 24.97 3pra/m2.

3a copt "bpayH" cbuwo e
peructpupaH  passiMyeH  Gpoli
3bpHa OT napuen. Mo-Bucok 6poi
3bpHa e perncrtpupaH npu BTOopusA
napuen — 28.66 3bpHa/m® [Mpu
MbpBM Napuen ca perucTpupaHu
27.40 3bpHa/m®. B  4eTBLPTY
napuen ca perunctpupaHm 26.61
3bpHa/m?, goKaTo B TpeTu napuen
ca peructpupann 23.30 3pra/m2.

registered at fourth parcel (28.50
m-<).

At cultivar hit the higher
number of grain is registered in
third parcel 26.43 grain/m? At
fourth parcel registered 25.53
grain/m?, while at first and second
parcel are registered 24.97
grain/m?.

Within Braun cultivar, also we
registered different number of grain
per parcel. The higher number of
grain is registered at second parcel
28.66 grain/m? At first parcel
registered 27.40 grain/m?. At fourth
parcel registered 26.61 grain/m?,
while at third parcel are registered
23.30 grain/m~.

Tabnuua 1. CpefeH 6poi 3bpHa Npu pas/IniyHU COPTOBE eHeMUK
Table 1. Average number of grains / cob, at different cultivars of barley

Bp. 3bpHa / Number of grains / cob

Mapuenn / Plots

Erei/Egej Xut/Hit BpayH/Braun

1 29.75 24.97 27.40

2 30.43 24.97 28.66

3 30.43 26.43 23.30

4 28.50 25.53 26.61

CpepgHo / Average 29.78 25.48 26.49
[Jo6MBBT Ha 3bpPHO Cce Grain yield increased
yBenuyaBa 3aefHo C yBesiMyaBa- | together with an increase of

HeTO Ha noceBHaTa Hopma Ha 450
cemeHa/m?, Ho npe3 2004-2005
[06UBBLT ce nokaysa (CpegHo npu
copToBeTe) npu Tasnm MnoceBHa
HOpMa B CpaBHeHWe C MoceBHa
HopMa oT 350 cemeHa/m?.

B HayuyHata nutepatypa He
MOXeM [a  OTKPMEM  MHOro
NHpopmauusa 3a CpaBHEHMETO Ha

sowing rate to 450 seed m?, but in
2004-2005 yield increase
(averaged across cultivars) at that
sowing rate compared to the
sowing rate of 350 seed m? was
more like a tendency

In scientific literature we
cannot find much information on
the comparison of the reaction of
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peakumaTa Ha HOBOMOHWKHA/IU
eyeMnYHU coptoBe crnpssmo
noceesHara  Hopwma. OcHOBHO

onucea pesynrtatute OT ekcnepu-
MEHTU B MaJIK1 Napuesiv, KouTo ce
M3BBbPLUBAT MOCTOAHHO B WHCTK-
TYT N0 NO4YBO3HAHWE U pacTeHue-
BbactBo (IUNG-PIB) B [ynasu
(Koztowska-Ptaszynska, 1993;
Noworolnik, 2007b; Noworolnik,
Leszczynska, 1998, 2000, 2004b),
HO KOWTO BK/OYBAT COpPTOBE MNO-
cTapu  OT  u3c/nefBaHUTe B
HacToALWMS TPYA,

EueMnkbT € efgHa OT Hal-
BaXHUTE KynTypu, Tbil Kato e
n3non3BaHa 3a CypoBMHa B
bupeHata  NPOMULLNEHOCT W
XPaHEeHeTO Ha XMBOTHU. Kyntusu-
pa ce ycnewHo Mpu pas/vyeH
knumaT. [o6mBLT Ha 3bpPHO €
KOMIM/IEKCHa KayecTBeHa XapakTe-
pucTUKa ynpasnsiBaHa OT [OM1AM
OpOW reHn 1 e CUNHO NOB/IMSAHA OT
€KONIOTMYHK,  MOPMOSIOTUYHN U
PV3MONMOTNYHN  XapaKTEepPUCTUKN.
[Jo6MBBT Ha 3bPHO NpU eyemuka,
KaTo Apyrv Kyntypu, e yHKUus
Ha MHOro XapakTepuUCTUKK, KOUTO
nvat Bpb3ka Mexay cebe cu u
nosnvsBar [OOMBBT Ha 3bPHO
MPSIKO UM KOCBEHO.

N3BO4AN

Bb3 ocHOBa Ha HacToALWETO
n3cnefBaHe, MOXe [a ce Hanpasu
CNeAHNTO 3aK/IoYeHne:

Copt "Erein" nma Hali-ronsm
cpefeH 6poi Ha 3bpHa (29.78), B
CpaBHeHWe C Opyru copToBe, Kato
Hanpumep: "BpayH" (26.49) n "Xut"
(25.48).

new spring barley cultivars to

sowing rate.

It is mainly concerned with the
results of microplot experiments,
continually performed in IUNG-PIB
in Putawy (Koztowska-Ptaszynska,
1993; Noworolnik, 2007Db;
Noworolnik, Leszczynska, 1998,
2000, 2004b) but which involved
cultivars older than the ones
investigated in this work.

Barley is one of the most
important crops because it's used
as raw material in beer production
and animal feed, cultivated
successfully in a wide range of
climate Grain yield is a complex
quantitative trait controlled by a
large number of genes and is
highly influenced by
environmental, morphological and
physiological characters. Grain
yield in barley, like other crops, is
a function of many traits which
have interrelation among
themselves and affect the grain
yield directly or indirectly.

CONCLUSIONS
Based in this investigations
we can conclude as below:

the cultivar Egej has the
higher average number of grain
(29.78), compared with other
cultivars such as: Braun (26.49)
and Hit (25.48).
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