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PE3IOME
[Mpes 2002 - 2004r. B IHCTUTYTa no
oBowlapcteo—l1nosamMe Ha anysuarnHo-

nvBagHa noysa 6e m3BedeH MOMCKM ONUT
3a npoy4saHe edukacHocTTa "
CenekTUBHOCTTA Ha noyBeHuTe
xepbuunan neHgumeTanuH, meTonaxnop
N oKcaguapXuvn u BNUAHWMETO UM BBbPXY
CbAbpXaHMETO Ha xnopodun B nucraTta
Ha nnogoAaBallo MannMHOBO HacaXaeHue
OT PEMOHTAHTHUA COPT ManuHW “JlionuH “.
N3cnensaHeTo Ge nposBefeHo B YCrioBUS
Ha NOCTOAHHO MOYBEHO HaBnaXXHABaHe,
obesneyeHo OT CUCTEMaA 3a KarkoBO

HarnosiBaHe. MonuBHMAT pexum bBe

mymcnsiBaH Ha 6Gasa 80 % ot

n3napeHueTo oT usnapurten “Knac A “.
BrnivsHneto Ha  xepbuumgute

BbPXY CbAbPXaHMETO Ha xnopodun (a, B
MW a+B) B nucTaTa Ha ManuHOBUTE
pacTeHus 6e aHanuanpaHo
cnektpodoTtoMmeTpuyHo. OTyeTeHo Be n
CbAbpXaHMETO Ha abConiTHO CyXOTo

SUMMARY

In the period 2002-2004 a field
experiment was carried out at the Fruit-
Growing Institute — Plovdiv for studying the
efficiency and selectivity of the soll
herbicides pendimethalin, metolachlor and
oxadiargyl and their effect on the
chlorophyll content in the leaves of fruiting
raspberry plantation of Lyulin remontant
cultivar. The study was carried out under
the conditions of continuous soil wetting,
provided by a drip irrigation system. The
irrigation regime was calculated on the
basis of 80 % of the evaporation from the
Class A evaporator.

The herbicide effect on the
chlorophyll content (a, B and a+B) in the
leaves of the raspberry plants was
spectrophotometrically analyzed. The
content of absolute dry matter in weight
was also reported in average leaf samples
of the separate variants.

No significant depressing effect of
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BELLEeCTBO(TErMOBHO) B CpeaHu
npobu OT OTAENHUTE BapuUaHTH.
He e ycTaHOBEHO CblUEeCTBEHO
Jenpecupaiwyo BfMSHME Ha MNOYBEHUTE
xepbuuman neHauMeETanuH, MeTosiaxsiop
N OCKaamapXun BbpXY CbObPXAHNETO Ha
xnopogun a,B U a +B B fMcTaTta Ha
ManvHOBUTE pacTeHUs B YCMNOBUS Ha
NOCTOSIHHO MOYBEHO HaBMaXXHABaHE.

Hain-BMcCoko  cbabpXaHMe  Ha
xnopocun a, B U a+B 6e yCTaHOBEHO Npw
npunaraHe Ha neHgumeTanuH — Ctomn 33
EK-400 ml/da, meTonaxrnop — [dyan rong
960 EK-100 ml/da n okcagnapxun — PaTt
800 BI'-50 g/da.

Mo-Huckn ca CTOMHOCTUTE Ha
xnopocun a, B 1 a+B Npu pacTeHudaTa,
TPETUPAHM C  BUCOKUTE  [O3N  Ha
neHpumetannH—Ctomn33EK-600  ml/da,
meTonaxnop — [fyan rong 960 EK-150
ml/da n HMcKaTa gos3a OT OKcaauapXun —
Padpt 800 BI'-25 g/da.

JINCTHA

yBO[

XVMUYHUAT ~ KOHTpON  Ha
nnesenHarta  pacTUTENIHOCT e
Ba)HO arpoTexHn4yecko
MeponpuaTue npu OoTrnexXaaHeTo
Ha ManuHu. 3a oueHKka Ha
BNUAHNETO Ha Xepbuumanm BbPXY
dusnonornyHmns craTyc Ha
pacTeHusaTa ce nsnonssa
CbAbPXaHNETO Ha NNCTHA
nMArMeHTn B nucrtata  Ha
pacTteHudaTa, TpeTnpaHu C
xepbvuman B pasnuyHn  [03MW.

N3BecTHO e, 4Ye ecdhmkacHocTTa w”
CEeNeKTMBHOCTTA Ha MOYBEHUTE
xepbmungm ce Brunsie oT
noyseHata BrnaxHocT (Nicholls
P.,B.Buxton, 1982; Barret
M., T.Lavy, 1983). B Hay4yHaTa
nuTepatypa UMa  OaHHM  3a

the soil herbicides pendimethalin,
metolachlor and oxadiargyl on the
chlorophyll content a, B and a+B in the
leaves of the raspberry plants was
established under the conditions of
continuous soil wetting.

The highest chlorophyll content a, B
and a+B was detected after applying
pendimethalin — Stomp 33 EC-400 ml/da,
metolachlor — Dual Gold 960 EC-100
ml/da and oxadiargyl - Raft 800 WG-50
g/da.

The chlorophyll values a, B and a+B
were lower in the plants treated with high
rates of pendimethalin — Stomp 33 EC-600
ml/da, metolachlor — Dual Gold 960 EC-
150 ml/da and the low rate of oxadiargyl -
Raft 800 WG-25 g/da.

INTRODUCTION

The chemical control of the
weed vegetation is an important
agrotechnical activity in growing
raspberries. The content of leaf
pigments is used for the evaluation
of the herbicide effect on the

physiological status of the plants
treated with different rates of
herbicides.

It is well known that the

efficiency and selectivity of the soil
herbicides are affected by soil
humidity (Nicholls P., B. Buxton,
1982; Barret M., T. Lavy, 1983).

In scientific literature there are
data about the different influence of
a number of herbicides at different
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pasnnMYHO BbL3LENCTBME Ha pegmua
xepbvumgn 1 Oo3n BbPXY
CbAbPXXaHNETO Ha Xxnopocdhun B
nucTata Ha OBOLWHUTE BUAOBE,
Bkn. n manuHu (Nikolova G.,1983;
BockobonHukos B.,1986; Jancovic
R., M. Biojic, 1986; [lletpos 1.
1987 ; baesa ., 1993).

MpegmeT Ha HacTodwaTta
nyébnvkaums e BAUAHWETO Ha
noYBeHuUTe xepbuungm
neHaUMeTanuH, MeTofaxmiop wu
oKcaguapXun BbpXY

CbAbpPXaHMETO Ha Xxnopodun B
nuctata Ha pPeMOTHaHTHUA CopT
ManuHn “JlionuH®, oTrnexpaH B
YCNoOBUATa Ha KankoBO HanosiBaHe.

MATEPUAITI U METOOU

Mpes 2002 - 2004r. B
NHcTuTyTa no OBOLLapCTBO—
MnoBgmeB Ha anyeBmanHo-nMBagHa
noysa ce u3Befe MNOSiCKkU OonuT 3a
npoy4ysaHe edumkacHocTTa n
CEeNeKTUBHOCTTA Ha HAKOM NMOYBEHMU
xepbuungm n BNUAHNETO UM BLPXY
CbAbpXaHMETO Ha Xxnopodun B
nucraTta Ha nnogogasaLlyo
MarnmHoBO HacaxgeHue oT
PEMOHTaAHTHMA copT “JllonnH  *
N3cnegBaHeTo ce nposede B
YCrNOBUA Ha MOCTOSAHHO MNOYBEHO
HaBnaxxHaBaHe, obesneyeHo OT
cucTemMa 3a KarnkoBO HanosiBaHe.
Mo AbmkuHaTa Ha BCeku pen ce
WHCTanupa no egHoO MNOfNBHO
Kpuno ¢ kankoobpasosaTenun npes
30 cm wn pebut Ha eouH
kankoobpasysaten 2,4 I/h (8 I/h

.| was

applied rates on the chlorophyll
content in the leaves of fruit
species, including raspberries
(Nikolova G., 1983; Voskoboynikov
V., 1986; Jancovic R., M. Biogjic,
1986; Petrov P., 1987; Baeva G.,
1993).

The object of the present
paper was to study the effect of soil
herbicides pendimethalin,
metolachlor and oxadiargyl on the
chlorophyll content in the leaves of
Lyulin remontant raspberry cultivar
grown under the conditions of drip
irrigation.

MATERIAL AND METHODS

In the period 2002-2004 a
field experiment was carried out at
the  Fruit-Growing Institute
Plovdiv on alluvial-meadow soill
(Fluvisol) for studying the efficiency
and selectivity of some soil
herbicides and their effect on the
chlorophyll content in the leaves of
fruiting raspberry plantation of
Lyulin remontant cultivar. The study
carried out under the
conditions of continuous  soil
wetting, provided by a drip irrigation
system. Along each row, one
irrigation wing was installed with
emitters 30 cm apart and a
discharge capacity of the dripper
2,4 1/h /18 | In/m/. Evapotranspiration
of the plantation (ET;) was
calculated following the FAO
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/m). EBanoTpaHcnvpauuMdata Ha
HacaXxgeHneTo (ETe) ce
nsyncnasalle cbrnacHo
meTogmnkata Ha FAO BBb3 OCHOBa
Ha  M3NapeHWeTo OT  BOAHA
NMOBBPXHOCT, namepeHa  4pes
nsnaputen  “Kmac A”, KkaTo
pedepeHTHaTa
eBanoTpaHcnupaumsa (ETr) e
npmneTto ga ce paBHABa Ha 80 % oT
CTOMHOCTUTE Ha  WU3NaApPEHWeTOo
(Allen et al., 1998).

Mpeogn  Beretauma  (npes
BTOpaTa NonoBuHa Ha mecel, MapT)

ce N3BbPLUN TpeTupaHe c
noYBeHnNTe xepbmungm
neHAUMeETanuH, MeTonaxnop u
oKcaguapXurn. 3anoxumxa ce
cnegHute  BapuaHTU:1.KoHTpona
/HeTpeTnpaHa, HenneBeHa /;2
neHgumetanmH — Ctomn 33 EK-
400 ml/da;3 neHgumeTanuH —
Ctomn 33 EK - 600 mil/da; 4

meTonaxnop — Adyan rong 960 EK-
100 ml/da; 5 meTonaxnop — [yan
rong 960 EK- 150 ml/da ; 6
okcagunapxun - PadgpTt 800 BIl'- 25
g/da ; 7 okcaguapxun - PacdT 800

Bl'- 50 g/da.

CbabpKaHMeTo Ha
xnopodun (a, 8 n a+e) B nucrarta
Ha ManuHOBUTE pacTeHua ce
aHanusupa

cnekTpodoTomeTpuyHo. Onpeaenu
ce N CbAbpPXKaHNETO Ha abConTHO
CYXOTO BewecTBO (TernoBHO) B
cpeaHu NNCTHM  nNpoBwK oT
OTOENHNTE BapuaHTW.

methodology on the basis of
evaporation from wet surface,
measured by Class A evaporator,
the reference evapotranspiration
(ETr) being adopted to be equal to
80 % of the evaporation values
(Allen et al., 1998).

Before the period of
vegetation (in the second half of
March), treatment with the soil
herbicides pendimethalin,
metolachlor and oxadiargyl was
applied. The following variants
were set: 1) control /untreated,
non-weeded/; 2) pendimethalin —
Stomp 33 EC-400 ml/da ; 3)
pendimethalin — Stomp 33 EC-600
ml/da ; 4) metolachlor — Dual Gold
960 EC-100 ml/da ; 5) metolachlor
— Dual Gold 960 EC-150 ml/da; 6)
oxadiargyl - Raft 800 WG-25
g/da;7) oxadiargyl - Raft 800 WG-
50 g/da.

The chlorophyll content (a, B
and a+B) in the leaves of the
raspberry plants was
spectrophotometrically  analyzed.
The content of absolute dry matter
in weight was also reported in
average leaf samples of the
separate variants.
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PE3YNTATUA U AUCKYCUA

Pesyntatute nokassaTt, ue
NPUoXeHUTe nodBeHn xepdbuuumamn
B CbOTBETHW [03N HE BIUSAAT
CbLUECTBEHO BbPXY CbAbPXKaHMETO
Ha abContTHO Cyxo BeLlecTBo.
CTtonHOoCTN HaW-6nn3knM Ao Te3n B

KOHTponata ce oTyuataT npu
pacTteHunaTa, TpeTnpaHu c
MeTonaxnop WU OKcaauapXxun
(Bap.4 n 7). He ca pokasaHu
CTaTUCTUYECKN  pasnukuTe npwu
TO3U nokasarters mMexay

BapuaHTUTE C HWUCKa W MO-BMCOKa
0332 OT CbOTBETHUTE aKTMBHM
BellecTBa, BbMAPEKM 4Ye npu
pacTeHnATa, KbAETO € NpUNoXeHa
no-BucokaTa fos3a neHauMeTanuH

(Bap.3) e oT4yeTeH MO-HUCBK
pobmes(Rankova and Koumanov,
2005). AHanNornyHm ca

pes3yntatute U 3a CbAbpXKaHUETO
Ha abCoMOTHO CyXO BeLecTBO WU
npu pacTeHuaTa, TPeTUpaHn C
ABeTe 003K okcaguapxun (Bap.6 n
7). B TO31K criyyain CbLLO pasnukuTe
He ca [oKasaHu CTaTUCTUYECKH,
BbNPEKN MNo-HUCKMA Jobus oT
pacTeHnaTa BbB BapuaHT 6 - PadT
800 Br- 25 g/da.

Han-Bucoko cbabpxaHue Ha
xnopocun a ce ycraHoBsiBa npu
pacTeHuaTa, TpeTupaHuM C HucKa
Aos3a neHgumeTanuH (Bap.2),
meTonaxnop (Bap.4) n Bucoka gosa
okcaguapxun (Bap.7), (dwr.1).

Pasnuknte ca crtatuctmyecku
AokasaHu. ToBa noTBbpXgaBa

RESULTS AND DISCUSSION

The results showed that the
soil herbicides applied at the
definite rates did not affect

significantly the content of absolute
dry matter. Values close to the
control were reported in the plants
treated with metolachlor and
oxadiargyl (variants 4 and 7).

Statistical differences of that
index between the variants of low
and higher rate of the respective
active substances applied, were
not proved, although lower yields
were reported from the plants
treated with the higher rate of
pendimethalin (variant 3),
(Rankova and Koumanov, 2005).

The results about the content
of absolute dry matter in the plants
treated with the two rates of
oxadiargyl (variants 6 and 7) were
analogous. In that case the
differences were again statistically
insignificant, despite the Ilower
yields from the plants of variant 6 —
Raft 800 WG-25 g/da.

The highest chlorophyll
content a was detected in the
plants treated with the low rate of
pendimethalin (variant 2),
metolachlor (variant 4) and the
higher rate of oxadiargyl (variant
7), (Fig. 1).

The differences were
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AaHHUTe 3a nunca Ha
Aenpecupailo BrUsiHUE HaA Tesu
aKTMBHM BeLLeCTBa B CbLOTBETHUTE

[03N  BbpPXYy BeretatMBHUTE W
NPOAYKTUBHU nposBM Ha
MarnMHoBUTE pacTeHus,
OoTrNexgaHn B YCroBMS  Ha
NMOCTOSAHHO NMOYBEHO
HaBnaxHsasaHe (Rankova and
Koumanov, 2004, Rankova and
Koumanov 2005). [Mo-HUCKN

CTOMHOCTM Ha TO3M NokasaTten oT

KOHTponata ca nonyvyeHun npu
pacTeHusaTa, TpeTMpaHM c
BUCOKaTa Ao3a MeTonaxnop
(ap.5) n HUckaTa Ao3a
okcagunapxun (Bap.6). Pasnukute
obaye He ce CTaTUCTUYECKM
AokaszaHu. ToBa BepoOATHO ce
ObIDKN HA N3BECTHO Jenpecupatyo
BNUAHNE Ha  BUCOKaTa [fo3a
METONaxsiop B YCrOBUS Ha KankoBO
HanosiBaHe n no-crnabata
xepbuungHa ednkKacHocCT Ha
HUCKaTa [f[03a OKcaguapxun W
KOHKYpeHUMATa OT nneBenHaTa
pacTUTESTHOCT.

Tesn  pesyntatm  OTHOBO
KopenupaTt C  JOaHHuTe oT
NpeauwHn  HawKn  npoyyYBaHUA

BbpXy BIIMAHMETO Ha MOYBEHUTE
xepbuungm BBLPXY pacTtexa U
AobuBa Ha ManMHOBMTE pacTeHusN
(Rankova and Koumanov, 2004,
Rankova and Koumanov, 2005).

statistically significant. It confirmed
the data that there was not a
depressing effect exerted by those
active substances at the respective
rates on the vegetative and
reproductive habits of the raspberry
plants grown under the conditions
of continuous soil wetting (Rankova
and Koumanov, 2004; Rankova
and Koumanov, 2005). Compared
to the control, lower values of the
characteristic were obtained in the
plants treated with the higher rate
of metolachlor (variant 5) and the
lower rate of oxadiargyl (variant 6).

However, the differences
were statistically insignificant. That
was probably due to a certain
depressing effect of the higher rate
of metolachlor under the conditions
of drip irrigation and the lower
herbicide efficiency of the lower
rate of oxadiargyl and the
competitive effect of the weed
vegetation.

Those results correlated
again with the data of our previous
studies on the effect of the soil
herbicides on the growth and yield
of raspberry plants (Rankova and
Koumanov, 2004; Rankova and
Koumanov, 2005).
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BafAs W atB

4

BapuaHTu, variants

xnopodwn a xropodun 8 xnopodwun a +8

Chlorophyll a Chlorophyll 8 Chlorophyll a+e
Gd 5%=0,37 Gd 5%=0,25 Gd 5%=0,56
1%=0,52 1%=0,35 1%=0,78
0,1%=0,73 0,1%=0,50 0,1%=1,11

Pesyntatute 3a BIMAHMWETO
Ha MoYBEHUTE Xepbuuman BbPXY
CbAbpPXaHNETO Ha Xxropodun e u
ate Cca aHanorMyHun c Te3n 3a
CbAbpXXaHMEeTO Ha Xxnopodun a.
OTHOBO CTOMHOCTW MO-BMCOKN W
6nmM3kn 0o Tesan B KOHTponaTa ce
ycTaHoBABaT MNpu  pacTeHudaTa,
TpeTupaHm C  HUCKUTE  [03U
neHanMeTanuH (Bap.2) n
mMeTonaxnop (Bap.4) W BUcCOKaTa
Ao3a oKcagmapXXun (Bap.7).

The results about the effect of
the soil herbicides on the
chlorophyll content 8 and a+e were
similar to those about the
chlorophyll content a. Again the
values established in the plants
treated with the lower rates of
pendimethalin (variant 2) and
metolachlor (variant 4) and the
higher rate of oxadiargyl (variant 7)
were higher or close to those in the
control.
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Pasnuknte
AoKasaHw.

OT nonyyeHuTe pesynTaTy
MOXe fia ce npueme, 4e NoYBEHUTE
xepbuuman, B NpUNoXeHUTe [03U
HAMaT CbLUEeCTBEHO Aenpecupallo
Bb3gencTeune BbpPXY
CbAbpXKaHMETO Ha xrnopodwun a, 8
n a+e nNpu ManuHW, OTrnexgaHu B
YCNOBUSI Ha KankoBO HarosiBaHe.
N3BecTHO uHxMbupawo BANsHUE
BbpXy TO3M MoKasaTen ce
nposiBABa CcaMmo crnepj npunaraHe
Ha BMCOKaTa fo3a OT MeTonaxnop.

ca CTaTUCTUNYECKUN

EdukacHnar KOHTpPOI Ha
xepbuunante n OTCTpaHsiBaHe Ha
KOHKYPEHTHOTO BNUsAHNE Ha
nneeenHaTta pacTUTENHOCT Mo

OTHOLLUEHME Ha CBEeTNWHa, Bnara u
XpaHUTENHM BellecTBa Cb3gaear
GnaronpusTHU yCrioBusi 3a pacTex

N pasBUTME Ha  MasnMHOBUTE
pacteHunata. [loTBbpxpgaBa ce
M3BOABLT OT nNpeguliHn  Hawun

npoy4BaHus, 4e npenopbyYBaHUTE
xepbuungm u [osm  ocurypsasat
onTUMarneH pactex u gobus oT
PEMOHTAHTHUTE COPTOBE MasMHMW.
(Rankova and Koumanov, 2004,
Rankova and Koumanov 2005).

n3sogu
1. He ce ycraHoBsBa
CbLLECTBEHO AenpecupaLlo

BMMSIHNE BbPXY CbAbPXKaHMETO Ha
xropodun a,e n a +6 B nucTaTa
Ha ManuHOBWTE pacTeHus cneg
npunaraHeTo Ha NnoYBeHUTE
xepbuumam NneHanMeTanuH,

The differences
statistically significant.

From the results obtained, it
could be concluded that the soil
herbicides at the rates applied did
not have a significant depressing
effect on the chlorophyll content a,
e and a+e in raspberries grown
under drip irrigation conditions. A
certain inhibiting effect on that
characteristic was exerted only
after the application of the higher
rate of metolachlor.

The efficient control of the
herbicides and eliminating the
competition of the weed vegetation
for light, water and nutrients
created favorable conditions for the
growth and development of the
raspberry plants.

were

The conclusion from our previous
studies that the recommended
herbicides and rates applied
provided for the optimal growth and
yield of the remontant raspberry
cultivars, was confirmed (Rankova
and Koumanov, 2004; Rankova
and Koumanov, 2005).

CONCLUSIONS

1. A significant
depressing effect on the chlorophyll
content a, 8 and a+s in the leaves
of the raspberry plants was not
established after treatment with the
soil  herbicides  pendimethalin,
metolachlor and oxadiargyl at the
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METONaxnop W okKcagumapxun B
NPUoXeHUTe 03N B YCNOBMUSA Ha
NOCTOSAAHHO NOYBEHO
HaBnaXkHsIBaHe.

2. Hain-BMCOKO cbabpKaHue
Ha xnopodwmn a, 8 N a+e ce
yCTaHoBSABa MpwW npunaraHe Ha
nengumetanuH — Ctomn 33 EK-400
ml/da, meTonaxnop — [yan rong
960 EK-100 mi/da n okcaguapxun
— PadT 800 BI'-50 g/da .

3. [No-Hucko e
CbAbpPXKaHMETO Ha xropodun npu
pacTeHusTa, TpeTupaHu c
BUCOKUTE [o3un oT Ha

neHgumetanuH — Ctomn 33 EK -
600 ml/da n metonaxnop — [yan
rong 960 EK - 150 ml/da n HuckaTa
Ao3a Ha okcaguapxun — PadgT 800
Bl- 25 g/da. ToBa noTeBbpXxaaBa
HanM4neTo Ha  JdenpecupaLlo
BMUSIHWE Ha MO-BUCOKUTE O03K OT
CUCTEMHO [JeNcTBaLinTe MNOYBEHMU
xepbuungm BbpPXY ManvMHOBUTE
pacTeHUss Kakto W no-crnabaTta
xepbuumgHa ecunkacHocT Ha
HMUcKkaTa [fgo3a OT  KOHTaKTHUSA
xepbuung Padt 800 BI B
YCrNOBUA Ha [MOCTOSAHHO MOYBEHO
HaBnMaXHsIBaHe.
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