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ABSTRACT

The research was conducted during 2007-2009 on the experimental field of the
Cotton and Durum Wheat Research Institute, Chirpan, Bulgaria, on pellic vertisol soil
type. Under investigation was Bulgarian durum wheat cultivar Vuzhod, which belongs
to var. valenciae. Factor A included no treated check and 4 stimulators — Tritimil - 30
ml/da, Ramil — 30 ml/da, Trisalvit — 30 ml/da, Salvit - 50 ml/da. Factor B included
weeded no treated check and 3 herbicides — Puma super - 100 ml/da, Grasp — 120
ml/da, Topik — 45 ml/da. All of stimulators, herbicides and their tank-mixtures were
treated in tillering stage of the durum wheat. The weak adhesion of Grasp required its
application with adjuvant Atplus — 120 ml/da.

All of variants increase germinative energy with the exception of mixtures Tritimil +
Topik, Ramil + Puma super, Trisalvit + Grasp, Trisalvit + Topik, Salvit + Puma super
and Salvit + Grasp. Tank mixtures Tritimil + Topik and Ramil + Puma super are not
influence on seed germination only. Coleoptile length is increased by mixtures of
Tritimil with Puma super and Grasp. Roots length is increased by mixtures of Ramil
with Grasp and Topik. Tank-mix combination Trisalvit + Topik decreases roots and
coleoptiles length. Investigated variants do not influence on waste grain quantity. The
most increase of grain yield is obtained at mixtures Tritimil + Puma super, Tritimil +
Grasp, Ramil + Grasp, Ramil + Topik and Trisalvit + Grasp. There is antagonism by
combined use of Tritimil with Topik, of Ramil with Puma super, of Trisalvit with Puma
super and Grasp and of Salvit with the three antigrass herbicides.

Keywords: durum wheat, stimulators, herbicides, germinative energy, seed
germination, roots and coleoptiles length, waste grain, grain yield
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PE3IOME

N3cnensaHeTo 6e npoBeaeHo npes nepuoga 2007-2009 r. B ONMTHOTO nose Ha
MHcTuTyTa No namyka n TBbpaarta nweHvua — YmpnaH, Ha NoYBEH TUM M3nyXeHa
cmonHuua. isasegeH 6e noncku onut ¢ TBbpAa nweHuua copt Bbaxoa - Triticum
durum var. valenciae. ®aktop A — CTUMynaTopu BKIIOYBa 5 HMBA: HETPETMpPAHA
KOHTpona u 4 ctumynatopa — Tputumun — 30 ml/da, Pamun — 30 ml/da, Tpucansut
— 30 mi/da, Cansut — 50 ml/da. ®aktop B — NpoTMBOXUTHN Xepbuunam Bknoysa 4
HWBA: 3anneBeneHa, HeTpeTnpaHa KoHTpona u 3 xepbuumaga — Nyma cynep - 100 mi/
da, pacn - 120 ml/da, Tonuk - 45 ml/da. Nopaan cnabata cn npunenMmocT
xepbuumawsT pacn e BHacaAH cbBMECTHO ¢ npunenutena Atnntoc — 120 mi/da.
Bcuykm ctumynartopu, xepbuumam n CbOTBETHUTE CMECU MEXAy TAX ca BHACAHWU Npes3
hasa bpaTeHe Ha TBbpAaTa nweHuua.

Bcuykm BapuaHTu yBenuyaBar KbfiHAeMaTa eHeprus ¢ U3KNIYeHne Ha cMecuTe
Tputumun + Tonuk, Pamun + Nyma cynep, Tpucansut + 'pacn, Tpucansut + Tonuk,
Cansut + lNyma cynep n Cansut + 'pacn. EQUHCTBEHO CbBMecTHaTa ynotpeba Ha
Tputnmun ¢ Tonuk n Ha Pamun c Nyma cynep He Bnvsie Ha nabopaTtopHaTa
KbJITHAEMOCT Ha cemeHaTta. [IbrmkunuHarta Ha KoneonTuna ce yBennyasa npy cMecuTte
Ha Tputumunn ¢ lNyma cynep u pacn, a gbimkuHaTa Ha KopeHa npu cMecuTe Ha
Pamun ¢ Npacn u Tonuk. EanHcTBEHO KOMOMHauuaTa Tpucansut + Tonuk Hamansiea
CTOMHOCTUTE Ha Te3u AABa nokasartens. [poyyBaHUTe BapnaHTU HE BIUAAT BbPXY
KONMMYEeCTBOTO Ha OTNaAbYHOTO 3bPHO. Han-BMCok 4O6MB 3bPHO ce nony4asa npwu
CbBMecCTHaTa ynotpeba Ha Tputumun + MNyma cynep, Tputumunn + Npacn, Pamun +
pacn, Pamun + Tonuk n Tpucaneut + 'pacn. YCTaHOBEH € aHTaroHM3bM npu
cmecBaHeTo Ha Tputumun ¢ Tonuk, Ha Pamun c Nyma cynep, Ha TpucansuT c lNyma
cynep n 'pacn n Ha CaneuT C TpUTE NPOTUBOXUTHU Xepbuumaa.

KniouoBu gymu: TBbpaa niieHuua, CTumynaTtopu, xepouumam, KenHsema eHeprus,
KbITHAEMOCT Ha CeMeHaTa, Ob/MK1MHA Ha KOPEH U KOneonTun, OTCEBKU, A0OUB 3bpHO

PA3LLMPEHO PE3IOME

N3cnenosaHeTo 6e npoBeaeHo npes nepuoga 2007-2009 r. B ONMTHOTO Nose Ha
MHcTuTyTa No namyka n TBbpAarta nweHvua — YmpnaH, Ha NoYBEH TUM M3nyXeHa
cmornHuua. M3BegeH 6e aBydakTopeH NosickM onuT ¢ TBbpAa niieHnua copt Buaxoa
(Triticum durum var. valenciae), 3anoxeH no 6rnokosust MeToa, B 4 NOBTOPEHMS, C
ronemMuHa Ha pekonTtHaTta napuena 15 m2. ®aktop A — cTuMynaTopu Bkno4yea 5
HMBA: HETpEeTUpaHa KoHTporna u 4 ctumynatopa — Tputumnn — 30 ml/da, Pamun — 30
ml/da, Tpucansut — 30 ml/da, Cansut — 50 ml/da. ®akTop B — NpOTUBOXUTHM
xepbuunan BrnoYBa 4 HMBA: 3anfeBerieHa, HeTpeTupaHa KoHTpona u 3 xepbuumaa
— Myma cynep - 100 ml/da, I'pacn - 120 ml/da, Tonuk - 45 mi/da

Mopaawn cnabata cn NpunenMMmocT xepdbuumabT pacn € BHAcsH CbBMECTHO C
npunenutensa Atnntoc — 120 mil/da. Benuku ctumynatopu, xepbuuman n CboTBETHUTE
CMecu Mexay TSX ca BHacsHW npes dpa3a bpaTeHe Ha TBbpaaTta niieHuua ¢ pasxon,
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Ha paboTeH pasTtBop 20 I/da. CmecBaHeTo 6e M3BbpPLUEHO B pe3epBoapa Ha
npbckaykaTta. Tbi KaTo NpoyyYBaHUTE Xepouunan He npuTexasar
NPOTUBOLLMPOKONUCTEH ecdbekT, bopbaTta C LUIMPOKONNCTHUTE NIEBENN MPU BCUYKM
BapmaHTn 6e nsseneHa c xepouumnga depbu B fosa 7 ml/da.

HuckaTta kbnHaema eHeprus e npuyrHa 3a no-6aBHUSA MbpBOHAYaneH Temn Ha
pasBUTUE Ha MbPBUYHUTE KOPEHYETA M KONeonTuna crnea nokbfIBaHETO Ha ceMeHaTa
N e CBbp3aHa C NO-KbCHO MOHMKBAHE Mpu NOSICKU YCNoBUs, No-criabo 3akanssaHe Ha
pacTeHusiTa 1 No-rofisiM pUCK OT n3Mpb3BaHe npes 3umara. [NonydyeHuTte pesyntatu
MoKa3Bar, Ye TpeTUpaHeTo Ha TBbpAaTa nweHunua npes gasa bpareHe CbC cmecuTe
Tputumun + Tonuk, Pamun + lNyma cynep, Tpucanesut + 'pacn, Tpucansut + Tonuk,
Cansut + Nyma cynep n CansuT + ['pacn He Boan OO JOKa3aHW NPOMEHU B
CTOMHOCTUTE Ha KbfHsAeMata eHeprus. [pn octaHanuMTe cMecu, KakTto 1 npu
camocTodaTernHaTa ynotpeba Ha ctTumynatopu 1 xepbuumnaun ysennyeHmeTo Ha
KbTHAeMaTa eHeprus € MateMaTuyeckn JokasaHo.

Mpn cbBMecTHaTa ynotpeba Ha Tputumun ¢ Tonuk n Ha Pamun ¢ lNyma cynep
nabopartopHaTta Kb/IHAEMOCT Ha ceMeHarta He ce npomMeHs. oA BnusiHue Ha
pe3epBoapHUTE cMecu Ha TpucaneuT ¢ 'pacn n Tonuk, n Ha CaneuT c Nyma cynep u
[pacn cemeHaTta NokbiBaT HOPMasnHoO, Makap 4e NbpPBOHaYanHoO TeMna UM Ha
passBuTUe e no-cnab, nopaam no-HUckaTa KbrHseMa eHeprus. OctaHanuTe cMmecu,
KaKTO U CaMOCTOATEINTHO BHECEHUTE CTUMYNATOPU MU NPOTUBOXUTHU Xepouuman
yBenu4yaeaT JoKa3aHO CTOMHOCTUTE Ha nokasaTtenuTe KbiiHaeMa eHeprus un
KbfHAEMOCT. ToBa € NonoXuteneH edekT oT TaxHaTa ynotpebda, Thbi KaTo He e
HY>XHO Ja ce yBenu4yasat centbeHaTa HopMa (B kg/da) n pasxogute 3a ceMeHeH
mMaTepuarn, Kato no To3M Ha4yvH Cce yBenvyaBa MKOHOMUYeckaTa e(peKkTUBHOCT OT
OTrMNeXxaaHeTo Ha TBbpAa neHuua.

MartemaTtunyeckn Joka3aHO HaManeHne Ha AbimKMHaTa Ha MbPBUYHUTE KOPEeHYeTa n
KoneonTuna npu TBbpaarta neHuua ce otyMTa eqUHCTBEHO Npu KoMBuHaumsTa
Tpucanseut + Tonuk. ToBa 03Ha4aBa, 4Ye Ta3n pesepBoapHa CMeC 3aTpyaHsiBa
BKOPEHABaHETO Ha MNnaguTe pacTeHns, Hamansea yCTOMYMBOCTTa UM Ha U3TernsiHe u
yBenu4yaea pucka oT u3Mpb3BaHe Ha Bb3ena Ha bpaTeHe npes 3uMHUTE Meceuu.
ObmkuHata Ha KoneonTuna ce ysenuyasa Jokas3aHo nNpu KOMOMHMpPaHeTo Ha
cTumynatopa TpuTuMmnn ¢ NPOTUBOXUTHUTE Xxepbuunam Nyma cynep u Npacn.
CbBMecTHaTa ynotpeba Ha ctumynartopa Pamun ¢ xepbuungute Npacn 1 Tonuk
CTMMYIMpa HapacTBaHETO Ha Ob/MKMHATA Ha MbPBUYHUTE KOpPEeH4YeTa Npu TBbpaata
nweHuya.

Mo-ronsiMOTO KONMYeCTBO OTCEBKM KOETO Ce Mosly4aBa Nnpu 3arotoBkaTa Ha
cemMeHaTa, yBenu4yaBa TaxHaTa cebeCcTOMHOCT U HaMarnsiBa MKOHOMUYECKUs edhekT OT
CeMenpou3BOACTBOTO Ha TBbpAa NiweHuua. MpoyyBaHuTe cTUmMynaTopw,
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NMPOTMBOXUTHU XepOMLMON N TEXHUTE pe3epBOapPHN CMECK He BOASAT A0
MaTemMaTU4eckn fokaszaHn NPOMEHUN B KONMYECTBOTO Ha OTNagbyYyHOTO 3bPHO.

3a fa ce Hanpasu NbfIHa NpeLeHKa Ha NOCEBHUTE CBOMCTBA € HYXXHO Aa ce
YCTaHOBM HE CaMO Ka4yeCTBOTO Ha CEMeHaTa, HO 1 KONMYeCcTBOTO Ha NPOU3BEe4EHOTO
3bPHO OT KOETO LWe 6baaT nonyyeHn Tesn ceMeHa. EcpekTuBHOCTTa Ha cmecuTe
3aBUCU B 3HAUYUTENHA CTEMNEH OT METEOPOSIOrMYHNTE YCITOBUSA Npe3 BereTaunoHHNS
nepuog. Han-smcok fobms 3bPHO CpeaHo 3a Nepuofa Ha NpoyYBaHEeTo ce norny4vasa
npu cbBMecCTHaTa ynotpeba Ha Tputumun c lNMyma cynep m Npacn, Ha Pamun ¢ Mpacn
n Tonuk n Ha TpucaneuT ¢ pacn. AHTaroHN3bLM € OTYETEH NPU CMECBAHETO Ha
Tputumun ¢ Tonuk, Ha Pamun ¢ lNyma cynep, Ha Tpucansut c [lyma cynep v 'pacn u
Ha CanBuT C TpUTe NPOTUBOXUTHU Xepbuumaa. Npu Te3n pesepBoapHU CMecK
AOBUBBLT Ha 3bPHO € MO-HUCHK NN paBeH Ha TO3M NpU camocToaTenHaTa ynotpeba
Ha npenapartuTe.

INTRODUCTION

In the future farming pesticides will be an effective tool for weed control as part of
integrated control, which there is need for research to optimize their use [4, 6]. The
experience of their widespread use shows how important it is to consider all the
factors that determine the effective implementation of these complex organic
compounds. The main emphasis in the study of herbicides in durum wheat falls on
their effect against the prevailing weeds, their selectivity on the culture. The main
emphasis in the study of stimulators in durum wheat falls on their impact on
productivity and quality of the grain to use as raw material in food industry [1, 2, 3, 5,
7,8, 9]

However, part of the durum wheat grain is used as seed for sowing. The realization of
biological potential of durum wheat is closely related to the creation of high

productive crops, which are needed for high quality seeds. The question of the
impact of herbicides and stimulators used on crops for the sowing-seeds of durum
wheat has not been elucidated.

The aim of this investigation is to establish the influence of some stimulators,
antigrass herbicides and their tank mixtures on sowing properties of the durum wheat
seeds and the quantity of waste grain.

MATERIAL AND METHODS

The research was conducted during 2007-2009 on the experimental field of the
Cotton and Durum Wheat Research Institute, Chirpan, Bulgaria. The experiment was
conducted under the block method, in 4 repetitions; the size of the crop plot was 15
m?2, soil type pellic vertisol (last year crop — sunflower). Under investigation was
Bulgarian durum wheat cultivar Vuzhod, which belongs to var. valenciae. Factor A
included no treated check and 4 stimulators — Tritimil (phytalamine acid derivatives,
chlorphenoxy acid derivatives, quaternary ammonium salts) - 30 ml/da, Ramil

JOURNAL

Central European Agriculture 401
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A930

Delchev et al.: Impact Of Some Mixtures Between Stimulators And Antigrass Herbicides...

(phtalamine acid derivatives, auxins, micronutrients) — 30 ml/da, Trisalvit (phenoxy
acid derivatives, quaternary ammonium salts, micronutrients) — 30 ml/da, Salvit
(synthetic auxins, micronutrients , vitamins, surface-active substances) - 50 ml/da.
Factor B included weeded no treated check and 3 herbicides — Puma super
(phenoxaprop-ethyl) - 100 ml/da, Grasp (tralkoxydim) — 120 ml/da, Topik (clodinafop)
— 45 ml/da. Because of the low adhesion of the herbicide Grasp it is used in addition
with adjuvant Atplus — 120 ml/da. All of stimulators, herbicides and their tank-mixtures
were treated in tillering stage of the durum wheat and are applied in a working
solution of 30 I/da. Mixing was done in the tank on the sprayer. Investigated
herbicides have not antibroadleaved effect and the fight against broadleaved weeds
in all variants was carried out with herbicide Derby in dose 7 ml/da.

The grain gained after every variant was cleaned through a sieve with holes size 2.2
mm and the quantity of the waste grain was defined (siftings). All version seeds for
sowing were defined for their germination energy and lab seed germination. It was
studied intensity of early growth of seeds, expressed by the length of primary roots
and coleoptile definite on the eighth day after setting the samples. Each index was
determined in two repetitions of the year. Averages in each of the years of experience
were used as repetitions in mathematical data processing were done according to the
method of analysis of variance.

RESULTS AND DISCUSSION

One of the important conditions for obtaining a normal crop and a good harvest is the
use of quality seeds. Apart from the high-yield cultivar which is resistance to diseases
and pests, it must have the necessary sowing properties, the main of which are high
germination energy and seed germination. Germination energy is one of the most
important characteristics of the sowing properties of the seed. The low germination
energy is the reason for slower development of primary roots and coleoptile after
seed germination and is associated with later germination in field conditions, less
tempering of plants and a higher risk of frost in the winter. Its lead to lower grain
yields. The obtained results show that the treatment of the durum wheat with mixtures
Tritimil + Topik, Ramil + Puma super, Trisalvit + Grasp, Trisalvit + Topik, Salvit +
Puma super and Salvit + Grasp does not lead to proven changes in the germination
energy (Table 1). Analysis of variance, in which the years have taken for replications,
shows that the other mixtures, as well as self-depended use of stimulators and
herbicides increase germination energy. These increases are mathematically proven.

JOURNAL

Central European Agriculture 402
ISSN 1332-9049


http://jcea.agr.hr
http://jcea.agr.hr/volumes.php?search=Article%3A930

Delchev et al.: Impact Of Some Mixtures Between Stimulators And Antigrass Herbicides...

Table 1. Sowing properties of the seeds (mean 2007-2009)
Tabnuua 1. NoceBHM cBONCTBA Ha cemeHaTta (cpeaHo 2007-2009 r.)

. inati Length / ObmknHa,
Variants / BapnaHTtu Sfép“natlve Germination om gth/A Waste grain
. o 9y KbnHsiemocrT, . OTnagbyHO
Stimulators Herbicides KbnHsema % Coleoptile  Root 3bPHO, %
Ctumynatopn Xepbuuman  €Heprus, % Koneontun KopeH '
- 93,0 93,5 11,1 15,5 12,1
Puma super ¢ 96,5 11,6 149 124
Myma cynep
Grasp
- 97,0 97,5 11,1 14,1 12,7
Mpacn
Topik
98,0 98,0 11,3 14,6 12,6
Tonuk
- 98,0 99,0 12,0 15,8 10,5
Puma super o 97,0 12,5 160 115
Tritimil ryma cynep
Toutamun Grasp 'pacn 97,5 98,0 12,8 16,7 11,4
Topik
94,0 95,5 11,7 15,4 12,0
Tonuk
- 96,0 96,5 11,9 15,9 10,8
Rami Puma super g 4 95,0 11,8 157 11,6
Myma cynep
Pamun Grasp 'pacn 95,5 96,5 121 17,9 11,7
Topik Tonuk 97,0 97,5 12,0 17,7 11,5
- 96,5 98,0 11,8 15,7 10,6
. . Puma super
Trisalvit Mywma cynep 97,5 99,0 10,9 14,3 11,7
Tpucansut
Grasp 'pacn 95,0 96,0 11,8 15,6 12,2
Topik Tonnk 95,0 97,0 9,6 11,2 13,5
- 96,5 97,0 11,9 15,8 10,4
Salvit Fuma Super o35 96,0 11,5 155 117
yma cynep
CansuT Grasp 'pacn 93,0 96,5 10,3 12,7 13,2
Topik Tonnk 97,5 98,0 10,8 14,4 11,8
LSD 5% 1,8 2,7 1,1 2,2 2,0
LSD 1% 3,3 4,2 2,0 4,0 3,7
LSD 0,1% 4,6 55 3,1 5,7 53

Germination is the most important index who characterizing the sowing properties of
the seed. At low laboratory germination sowing should be done with higher sowing
rate, which increases the cost production. Laboratory germination of the seeds at all
variant during the three years of study above the requirements of the standard for
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over 85% germination, although in different years account for some variation of its
values. In the mixed use of a Tritimil with Topik and Ramil with Puma super laboratory
germination is not changed. Under the influence of tank mixtures Trisalvit with Grasp
and Topic, and Salvit with Puma super and Grasp seeds germinate normally,
although the initial rate of development is lower due to lower germination

energy. Other mixtures and self-depended use of stimulators and antigrass
herbicides proved increase values of the indexes germination energy and seed
germination. This is the positive effect of their use, because it is not necessary to
increase the sowing rate (in kg/da) and the cost of necessary seeds. They help a
quickly germination of the durum wheat and increase the economic efficiency of
durum wheat cultivation.

The obtained results for germination energy and seed germination are a prerequisite
continue to investigate the effect of stimulators, herbicides and their tank mixtures on
initial intensity of the growth of seeds, expressed by the length of roots and
coleoptiles. It was found that mathematically proven decrease in the length of primary
roots and coleoptiles of durum wheat are established only in combination Trisalvit +
Topik. This means that this tank mixture difficult development of young plants,
reducing their resistance to cold and increased risk of frost during winter

months. Coleoptile length increases prooved in the combination of stimulator Tritimil
with antigrass herbicides Puma super and Grasp. Mixed use of Stimulator Ramil with
herbicides Grasp and Topik stimulates the growth of the length of primary roots of the
durum wheat.

At the evaluation of the sowing characteristics we have to consider not only the
characteristics of the sowing seeds but also the quantity of the waste grain (siftings)
which are gained at the preparation of these seeds. Greater quantity screenings lead
to higher cost of the seed and reduce the economic effect of seed production of
durum wheat. Investigated stimulators, antigrass herbicides and their tank mixtures
do not lead to mathematically proven changes in the quantity of waste

grain. Differences between them and untreated check are small and unproven,;
although in different years some mixtures tend to increase the received screenings.

Decreases in the values of germination energy and laboratory seed germination,
decrease the intensity of the initial growth, expressed by the length of the root and
coleoptile at germination and the increase in the quantity of waste grain under the
influence of the herbicides are explained by the depressing effects on growth and
development of the durum wheat during its vegetative period.
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Table 2. Grain yield (2007-2009)
Tabnuua 2. Jobue 3bpHO (2007-2009 r.)

Variants / BapuaHTu 2007 2008 2009 Cpepro /
Mean
Stimulators Herbicides o o o o
Crimynatopn  Xep6uuman kg/da % kg/da % kg/lda % kg/lda %
- 2133 100 550,0 100 256,7 100  340,0 100
Puma super 233,3 1094 580,8 1056 2790 108,7 3644 107,2
- MNyma cynep
Grasp Ipacn 230,0 107,8 5933 107,9 280,77 1093 368,0 1082
Topik Tonmk 2317 1086 5836 106,1 2733 1065 3629 1067
- 233,3 1094 600,0 1091 278,3 1084 3705 109,0
Tritimil Puma super 2533 118,7 5967 1085 2883 1123 3794 1116
Myma cynep
Tputnmun
Grasp Mpacn 2500 117,2 6133 1115 2933 1143 3855 1134
Topik Tonuk 2000 93,8 5700 1036 2800 1091 3500 102,9
- 2233 1047 6167 1121 2800 1091 373,3 1098
Ramil Puma super 216,7 1016 5867 1067 2900 1130 3645 1072
Myma cynep
Pamun Grasp Mpacn 2417 1133 6033 1097 306,7 1195 3839 1129
Topik Tonuk 2450 114,9 6167 1121 2900 113,0 3839 1129
- 2367 1110 5867 106,77 2850 111,0 3695 1087
. . Puma super
Trisalvit Mywia oynep 220,0 1031 5833 1060 276,7 107,8 3600 1059
Tpucansut
Grasp Ipacn 2533 118,7 5933 1079 290,0 113,0 3789 1115
Topik Tonmk 2483 1164 4967 90,3 2900 1130 3450 1015
- 226,7 106,3 586,7 106,77 286,77 111,7 3667 107,9
Salvit Puma super 2400 1125 5867 1067 2667 1039 3645 1072
Myma cynep
Cansut Grasp Mpacn 2467 1156 506,77 921 306,7 1195 3534 1039
Topik Tonuk 213,3 100,0 5833 1060 2833 1104 3600 1059
HCP/LSD, kg/da:
FA p<5%=8,0 p<1%=10,5 p<0,1%=13,7
FB p<5%=7,1 p<1%=9.4 p<0,1%=12,1
AxB p<5%=16,1 p<1%=18,2 p<0,1%=20,4

To make a full evaluation of the sowing properties needed to establish not only the

quality of seeds, but also the quantity of grain which will be received this seeds. Data
for the influence of stimulators, antigrass herbicides and their tank mixtures on grain
yield (Table 2) show that the lower yield is obtained in untreated and weeded

check. The self-depended uses of herbicides Puma super, Grasp and Topik grain
yield increase, because they destroy existing weeds. The self-depended uses of

stimulators Tritimil, Ramil, Trisalvit and Salvit also increases the yield, because they

stimulate the growth and development of durum wheat, but the increase was less

than in their mixtures with herbicides because the available weeds neutralize part of
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their positive effect. The effectiveness of mixtures depends strongly on weather
conditions during the vegetation period (Table 3). The highest grain yield for the
period of investigation is obtained by the mixed use of Tritimil with Puma super and
Grasp, of Ramil with Grasp and Topic, and of Trisalvit with Grasp. Antagonism was
obtained by mixing of Tritimil with Topik, of Ramil with Puma super, of Trisalvit with
Puma super and Grasp, and of Salvit with the three antigrass herbicides. At these
tank mixtures grain yield is less than or equal to grain yield at self-depended use of
the stimulators and herbicides.

Table 3. Analysis of variance for grain yield
Tabnuua 3. ncnepcnoHeH aHanms 3a obvea Ha 3bPHO

Influence of
. Degrees of Sum of factor, %

Source of variation Mean square

freedom squares  BnusHue
N3TOYHUK Ha CpegHu
BapupaHe CteneHn Ha Cyma oT Ha KBAAPATY

cBobopa KBagpatn dakTopa,

%

Total

179 4376420 100 -
Obuwo
Years

2 4058882 86,2 1929551,0%**
FognHu
Variants

59 4336080 11,9 82482,0***
BapuaHTu
Factor A
-Stimulators ®aktop 4 9878 4.1 2774,6***
A -Ctnmynatopm
Factor B —
Herbicides ®aktop 3 5044 3,6 1985,5**
B —Xepbuuunan
AxB 12 17388 4,2 2882,4***
Pooled error

118 35606 1,9 298,8
Mpewwka
*p<5%  *ps1%  ***p<0,1%
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CONCLUSIONS

All of variants increase germinative energy with the exception of mixtures Tritimil +
Topik, Ramil + Puma super, Trisalvit + Grasp, Trisalvit + Topik, Salvit + Puma super
and Salvit + Grasp.

Tank mixtures Tritimil + Topik and Ramil + Puma super are not influence on seed
germination only.

Coleoptile length is increased by mixtures of Tritimil with Puma super and Grasp.
Roots length is increased by mixtures of Ramil with Grasp and Topik. Tank-mix
combination Trisalvit + Topik decreases roots and coleoptiles length.

Investigated variants do not influence on waste grain quantity.

The most increase of grain yield is obtained at mixtures Tritimil + Puma super, Tritimil
+ Grasp, Ramil + Grasp, Ramil + Topik and Trisalvit + Grasp.

There is antagonism by combined use of Tritimil with Topik, of Ramil with Puma
super, of Trisalvit with Puma super and Grasp and of Salvit with the three antigrass
herbicides.
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