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IIPEIT'OBOP
Yuusepsureror ,,l'oue [enueB” — Illtum, co JoHecyBawe Ha 3aKOHOT 3a

OCHOBAH€ Ha JIp>KaBeH YHUBEp3UTeET ,,['oue Henues” — llTumn, 3anoyna co padora Ha
27 mapt 2007 rogriHa KaKo BHCOKOOOPa30BHA MHCTUTYIHMja CO YeTUPU (PaKyITETCKA
eIMHAIM U co ucnep3uja Ha HactaBata Bo IITun, Ctpymuna u Kouanu. [lenec, 3a
CaMO YeTUPU TOIMHU Off CBOETO MOCTOEH:E, OBaa MHCTUTYLIMja NpepacHa BO €fieH Off
BOJIEUKUTE BUCOKOOOPA30BHU LieHTpU Bo Peny6iika MakeioHuja, BTOp MO TOJIEMUHA,
co 13 ¢pakynreTn u 1 BUCOKa IIKOJA U CO JEiCIIep3ja Ha HAcTaBaTa BO 12 OMITHHM:
Mtumn, Crpymuna, Kasagapuy, ['eremmja, Kowann, CBetnt Hukone, Buania, Bepogo,
PapoBum, [Tpunen n Ckonje. Ha mparot o yeTBpTaTa akajieMcka rofjiaa, BO HalllTe
COBpPEMEHO OMNpeMeHH amuTeaTpu, MpefaBalHu, 1abopaTopuu U KabUHETH, CBOjaTa
UHUHA Ke ja rpazaT okony 12.800 ctynenTH (co HoBaTta ctyfucka 2010/2011 ropuHa),
KOM 3aefiHo co okoay 550 BpaGoTeHn Ke I' IorpajyBaaTr TeMeJINUTe Ha OBOj MIIajl, HO
MOJIEpPEH 1 MEePCTIEKTUBEH YHUBEP3UTET.

3eMjofienicKNOT (pakysITeT, KaKo MHTETrpupaH fiesa off YHuBep3ureToT ,,l'one
Hemue” - lltun, T ciaegd MOJEPHATE M COBPEMEHM TPEHIOBM HA BHCOKOTO
o0Opa3oBaHue, a Cropey] MOTpebUTe Ha Ma3apoT Ha TPYAOT BO ApKaBaTa, HACTaBaTa ja
opranusupa Bo 4 omurruau v Toa: lltun, Crpymuna, Kasagapuu u Ceetn Hukose -
Omura Hacoka, TPUTOAWIIHKA CTYAUM, W YETUPUTOMIIHA CTYANM OPraHU3WpaHu IO
Mopysm Bo rpafosute: llTumn - Moy ArpomeHanmenT; CTpymuia - Moyt iHTerpasHo
3emjopesicko pon3BofAcTBO; Kasagapuy - moptyn Enonoruja u Cetn Hukone - momyn
IIpepaboTka Ha 3eMjOAEIICKY MTPOU3BOJIH.

ITokpaj HacTaBHO-0Opa30BHA JIEJHOCT, TOJIEM JieJl O CBOUTE AaKTWBHOCTHU
3eMjoIeICKMOT (hakyJATeT I'M NOCBETYBa Ha HaykaTa U MCTpaKyBaweTo. Kako miop
OJl CTPYYHO-AIVIMKATHBHATA M HAYYHOMCTpPaXKyBaukaTa JejHOCT Ha 3eMjOleJICKUOT
¢hakynTeT npounsserysa u opaa usgaHue Ha [oAMIIHIOT 360PHUK, IITO BO KOHTUHYUTET
rofyHaBa ce o6jaByBa IO IeBETTH MarT.

MakeoHCKOTO 3€MjOJIEJICKO TPOM3BOACTBO MMa JOJTOTOMIIHO WCKYCTBO U
GoraTa TpajuiMja 3a WITO HALUMTE 3eM]jOIeJICKU MPOU3BOAM C€ TO3HATHU MO KBAJUTET
BO PETMOHOB U NMOIIKMPOKO. FIHBOJIBMpameTO Ha HayKaTa BO arpapoT € efieH Of] HaluTe
BOJICUKY TIPUOPHUTETH, CO IITO TO YHANpPEyBamMe MPOM3BOJICTBOTO Ha 37paBa XpaHa o
KBAJINTET U 110 KBAaHTUTET, IPUJIOHECYBaMe 3a pa3BOjOT Ha MHAyCTpHjaTa 3a NpepaboTKa
Ha 3eM]jOJIeJICKHTE TIPOM3BO/M, BIIMjaeMe BO yIPaBYBabeTO Ha MAKEIOHCKHUTE TIPUPOIHA
pecypcH, a co Toa HEMOCPENHO 1 BO Pa3BOjOT HA pypajiHaTa U ypOaHaTa CpenHa.

OBaa wum3panue Ha [ogMIIHMOT 300pHUMK Ha 3eMjOfIeJICKHOT (PaKydTeT TNpH
Yuusep3uretoT ,,['oue Hemue” — lllTun e yimre efHa MoTBpja 3a HallaTa CeBKYITHA
aKTMBHOCT M CTPEME:K 32 HETyBakhe , TOJI00PYBak-e M 0COBPEMEHYBar-e Ha MaKEJIOHCKOTO
3eMjOJIEIICKO TTPOU3BOJICTBO.

N3naBauku ofoop OaroBopeH ypemHuK
I'tun, centemspu 2010 rop. IIpod. a-p Cama Mutpes



Togummren 36opauk 2009 Vuusepsurer ,,Jone Jemraes” — lltum, 3emjonencku daxynarer
Yearbook 2009 Goce Delcev University — Stip, Faculty of Agriculture

INTRODUCTION

The “Goce Delcev” University — Stip, resumed operation following the
enactment of the Law that founded it. The university opened on March 27 th , 2007,
and established itself as an institution of higher learning made up of four colleges and
three affi liates located in Stip, Strumica and Kochani.

Today, a mere tree years after its establishment, this university has developed
into one of the leading centers of higher education in the Republic of Macedonia. It
is now the second largest in the country, and consists of 14 colleges and affiliates
in different municipalities, including Stip, Strumica, Kavadarci, Gevgelija, Kochani,
Sveti Nikole, Vinica, Berovo, Radovish, Prilep and Skopje.

The university has entered its fourth academic year and already acquired state-
of-the-art equipment for its amphitheaters, lecture rooms, laboratories and offi ces. In
that short time 12.800 students (including study year 2010/2011) and 550 employees
came together to build their future and upgrade the foundation of this young, modern,
but remarkably prosperous university.

As an integral part of the “Goce Delcev” University — Stip, the College
of Agriculture pursued contemporary trends in higher education that complement
the requirements of the national labor market. The college has organized its teaching
and scientifi ¢ work in four different municipalities: Stip, Strumica, Kavadarci
and Sveti Nikole. The College of Agriculture, within its department of general studies
that offers a three and a four year degree, is organized according to various modules:
agricultural management in Stip, integrated agricultural production in Strumica,
enology in Kavadarci and production and manufacturing of agricultural produce in
Sveti Nikole.

The College of Agriculture dedicates a large portion of its activities to science
and research, in addition to its educational/teaching function. This annual edition, the
nine in a series, is the result of applied expertise and scientifi ¢ research performed at
the “Goce Delcev” University College of Agriculture.

Macedonian agricultural production has long experience and a rich tradition
that has led to its excellent reputation in the broader region. Introducing science into the
agrarian sector has been a priority in advancing the qualitative and quantitative
production of healthy foods. This process contributes to the development of food
manufacturing, and to the university’s scientifi c impact on the proper management of
Macedonia’s natural resources.

This has had a positive effect on the development of rural and urban environment.
This issue further confi rms that our overall activity facilitates the goal of fostering,
improving and modernizing Macedonian agricultural production.

Editorial board Editor in chief
Stip, September 2009 Prof. Sasa Mitrev, Ph.D
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UDC 633.511-152.61 OpurvHaseH HaydeH TPyH
Original research paper

APPLICATION OF CLUSTER ANALYSIS FOR EVALUATION
OF NEW BULGARIAN AND MACEDONIAN COTTON
VARIETIES AND LINES

Dragica Spasova!, Dusan Spasov!, Ljupco Mihajlov!, Ana StoilovaZ,
Neli Valkova?

Abstract

The aim of this study was to assess the genetic distance between eleven
Bulgarian and four Macedonian cotton varieties by applying the method
of cluster analysis. The trial was carried out in 2008 and 2009. The cluster
analysis based on the varieties of agronomic and fiber technological properties
confirmed the genetic differences between them. The varieties grouped into
two basic groups depending on the breeding directions and breeding methods.

Some varieties were genetically very similar and they could be included
in one breeding program for rapid breeding effect. The Macedonian varieties
and lines were genetically distant from some Bulgarian varieties and their
including in one breeding program can has a good effect. The year conditions
had influence on genetic similarity and genetic remoteness as a result of
predetermination of genetic formulas controlling the traits. In Strumica the
varieties differentiated stronger in yield and lint percentage and weaker in fiber
length.

Key words: G. hirsutum L., breeding, productivity, fiber length, lint
percentage

! Faculty of Agriculture Strumica, University “Goce Delcev” — Stip, Krste Misirkov bb, 2000
Stip, Republic of Macedonia (dragica.spasova@ugd.edu.mk)
2 Cotton and Durum Wheat Research Institute — 6200 Chirpan, Bulgaria
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INIPUMEHA HA 3bMPHU AHAJ/IN3U 3A EBATYAIINJA HA HOBU
BYI'APCKU 1 MAKEJOHCKMUM COPTH N JIMHNUU ITAMYK

Hparuna Cnacosa!, yman Cnacos!, Jbynmuo Muxajnos!, Aua Ctomnosa?,
Henn Bankosa®

KpaTok uzBamok

LenTa Ha oBaa ncnuTyBarme Oelle fja ce OfpeNi TeHeTCKaTa pasiinka Mefy
eMHaeceT Oyrapcky W YeTUPY MaKeOHCKM COPTH MaMyK, MPEeKy MeTOAOT Ha
30upHa aHanu3a. McniutyBamwaTa 6ea u3seieHu Bo TeKoT Ha 2008 1 2009 ropuHa.
36upHaTa aHanmm3a, O6asvpaHa Ha PA3IMYHATE 3€MjOfIEICKM W TEXHOJIOUIKI
CBOjCTBa Ha BJIAKHOTO, ja MOTBPAY pa3iimkaTta Mef'y coptute namyk. Coprure
naMyk 6ea TpyNMUpaHd BO JIBE OCHOBHU TPYIMH BO 3aBHCHOCT Off HAUYMHOT U
METOIUTE Ha OMrJIeyBabe.

Hekou coptu 6ea reHeTCKM MHOTY CIIMYHM M MOKAT J]a OMJaT BKIIyUYEHU
BO €J]HA TIporpama 3a OfrJIeyBame 3a MoOp3 e(eKT BO Pa3MHOXKYBAHETO.
MakeoHCKHATe COPTH M JMHWM Oea TeHEeTCKW MHOTY TIOPa3JM4HU Off HEKOU
Oyrapcku COpTH ¥ HUBHOTO BKJTYyUyBame BO €/JHA TPOrpama 3a pa3MHOXKYBaHE
Ha TAMyKOT Ke Owjle kopucHa. HapmBopemnwre ycioBu BO TOfMHATa Ha
WCTITYBabeTO MMaa BIIMjaHMEe Ha TEeHeTCKaTa CIIMYHOCT W OaIeuYeHOCT
KaKO Pe3yJITaT Ha TeHeTCKH MpefoapeNieHnTe (popMyI KOU T KOHTPOJIMpPaaT
omutute. Bo Crpymumia coprhre moBeke ce pasiiMKyBaa BO NPUHOCOT W
NPOLIEHTOT Ha BJIaKHO, a 6ea ocIaby 1 BO OTHOC Ha JIOJKMUHATA HA BIAKHOTO.

Knyunun 36opoBu: G. hirsutum, pasmuoxcysarwe, npOOYKMUSHOCH,
00NHCUHA HA BAAKHO, NPOUEHM HA BAAKHO.

1. Introduction

Cluster analysis is applied widely for assessment of genetic distance,
respectively genetic remoteness of definite set of genotypes. In the
recombinatory breeding the most remoteness genotypes are included in crosses
for strengthening of the heterosis manifestation, segregation processes and
variability in the next generations. Cluster analysis gives a very visual picture
for grouping of varieties by single trait or complex of traits, which could
be facilitated to a great degree their effective usage in the cotton breeding
programs.

! Yuusepaurer ,,loue Jemues”, 3emjopencku gakyJrer, yi. ,,Kpcre Mucupkos” 66, 2000 IlITum,
P. Makenonuja (dragica.spasova@ugd.edu.mk)
2MHCTUTYT 32 MaMyK U TBpia muenna — 6200 Yupnau, Byrapuja
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In cotton this analysis is used very limited (Brown, 1991; Kalsy et al.,
1995; Tatineni et al., 1996; Patil et al., 1999; Valkova, and Dechev, 2003;
Stoilova and Dechev, 2003; Dimitrova et al., 2004 a, b, ¢, Stoilova et al., 2005).

The aim of this study was by applying of cluster analysis to assess the
genetic remoteness of modern Bulgarian and Macedonian cotton cultivars and
lines through the phenotype of the most important agronomic traits.

2. Materials and methods

In the experiment were included new Bulgarian and Macedonian cotton
varieties and lines: Chirpan-539 (standard for productivity), Beli Iskar, Veno,
Trakia, Helius, Avangard-264 (standard for fiber quality), Perla, Vega, Colorit,
Natalia and Darmi (Bulgarian); Strumica-105, 5136, 5138, 5140 and 5141
(Macedonian). In the experimental field of Agrarian faculty in Strumica to
Goce Delchev University in Stip a trial set up by the block design method
in two replications and harvest plot of 10 m?* and 15 m? in 2007 and 2008,
respectively was carried out. The trial was set on alluvial type soil, which
distinguishes with low content of humus, nitrogen and phosphorus and good
security of active potassium. Wheat was predecessor in the two years of study.

The seed cotton yield, boll weight, length and lint percentage of fiber
were evaluated.

Hierarchical cluster analysis was applied for the genotypes grouping
(Ward, 1963). As a measure for divergence the Euclidean distance between
them was used. The data were standardized preliminary.

The Strumica valley is situated on 200-300 m altitude and it is under the
influence of the Sub-Mediterranean and Eastern-continental climate. Rainfall
distinguished with Mediterranean regime with maximum in November and
minimum in summer months (July or August).

The years of the investigation were characterized the following way:
2008 was very dry by 70 mm less rainfall in May and September and by 87.8
mm less in simmer months; in 2009 during the vegetation period rainfall were
by 11.5 % more than the norm and promoted for developing of high yields.

The temperature sum in both years was in limits of average value or little
above for a long term period.

3. Results and discussions

In 2008 the varieties Helius and Natalia showed the highest yield - 5714
kg/ha (equal for both varieties) and exceeded the standard Chirpan-539 by 24.6
% (Table 1).

High yield was obtained from Vega - 5429 kg/ha, 184 % over
Chirpan-539. The Macedonian variety Strumica-105 was equal to the standard
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variety the others were strongly inferior to it. The biggest bolls were found
for the Macedonian varieties 5140 (8.4 g), Strumica-105 (7.8 g), 5138 (7.1
g) and Bulgarian varieties Trakia (7.7 g), and Perla (7.6 g). The longest fiber
was found for the Bulgarian varieties Natalia (29.2 mm) and Colorit (28.3 mm)
whilst the shortest fiber was found for Trakia (25.0 mm), 5138 (25.5 mm) and
Perla (25.7 mm). As for the fiber lint percentage the varieties Chirpan-539,
Veno and Strumica-105 had the highest values — 41.0-41.3 %.

The varieties and standards were clustered by four traits on the base
of data in table 2. The dendrogram presented on Fig. 1 showed that the
genotypes divided into two basic clusters. The first cluster included Bulgarian
varieties which subdivided into two smaller clusters indicating some genetic
differences. The second cluster included all Macedonian varieties and three
Bulgarian ones — Trakia, Perla and Vega. The Macedonian varieties formed
separate subgroup that means they were genetically similar with the exception
of line 5138. Of the Bulgarian varieties genetically very similar were Colorit
and Natalia, Darmi and Veno, and of the Macedonian ones — Strumica-105 and
5140. Genetic similarity was observed for some Bulgarian and Macedonian
varieties as Perla and line 5138, Vega and line 5136.

Clustering by three traits — seed cotton yield, fiber length and lint percentage,
showed that the Macedonian line 5138 was in one cluster together with the
Bulgarian varieties whilst the Bulgarian variety Vega was in one cluster together
with the Macedonian varieties (Fig. 2). The Macedonian varieties together with
Avangard-264, Vega, Trakia and Perla (Bulgarian) formed one basic cluster
when they were clustered by fiber length and lint percentage (Fig. 3).

On the base of results from the cluster analyses we can conclude that the
line 5138 was genetically more distant from the other Macedonian varieties.
This line was at a short distance to the Bulgarian varieties. Of the last the
variety Vega was the most distant and genetically nearest to the Macedonian
varieties.

In 2009 the variety Helius showed the highest yield of 5520 kg/ha and
exceeded the standard Chirpan-539 by 31.1% (Table 2).

Very high yields of 5010-5090 kg/ha or by 18.8-20.9 % over the standard
were obtained from Macedonian line 5136 and Bulgarian varieties Natalia,
Vega and Trakia. The varieties Perla, Darmi, Colorit and line 5140 surpassed
Chirpan-539 by 10.5 to 17.1 %, whilst Avangard-264 was equal to it. The
varieties Trakia, Vega and line 5136 had the biggest bolls — 7.0 g at 6.1-6.7
g for the others. The varieties Veno and Vega showed by 0.5 mm longer fiber
than that of the standard, whilst for the variety Trakia it was shorter. This year
was unfavorable for the fiber length formation and the varieties differentiated
weakly by this trait. As for the fiber lint percentage the varieties Chirpan-539,
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Veno and Helius showed the highest indices - 40-40.2 %. The varieties Perla,
Natalia and Colorit had the lowest lint percentage - 37.0-37.5 %.

Clustering of the varieties based on data in table 2 (by four traits) is
presented on Fig. 4. The varieties were divided into two basic clusters. The
first cluster included Chirpan-539, Avangard-264, 5140 (Macedonian), Helius,
Darmi and Veno. The standard variety Chirpan-539 and Avangard-264 showed
high similarity. The variety Veno formed separate group because of its low
yield. The other cluster included Trakia, 5136 (Macedonian), Perla, Natalia,
Colorit and Vega. The last four varieties formed one subgroup. The varieties
Perla and Natalia were very similar. In Strumica in this year the varieties
differentiated better in yield and lint percentage and weaker in fiber length. As
a result some varieties changed their basic cluster. The Macedonian varieties
5136 and 5140 which were in one basic cluster in 2008 referred to different
clusters in 2009.

The highest yield of 5619 kg/ha average for two years was found for
the variety Helius which exceeded the standard Chirpan-539 by 22.7 % and
the Macedonian lines 5140 and 5136 by 27.0 % and 24.6 %, respectively
(Table 3). High yields of 5390 kg/ha and 5222 kg/ha by 22.5 % and 18.6 %
over Chirpan-539 were obtained from Natalia and Vega. The variety Natalia
surpassed the Macedonian lines by 19.5-21.8 %, Vega - by 15.8-18.0 %. The
biggest bolls were found for Trakia, Perla and 5140 — 7.1-7 .4 g, the smallest —
for Darmi — 5.7 g, the other varieties had boll weight of 6.0-6.9 g. The longest
fiber of 28.3 mm, by 1.6 mm over Chirpan-539 and by 1.2-1.4 mm over the
Macedonian lines, was found for the variety Natalia. The varieties Colorit
and Vega had by 0.8 mm longer fiber than that of Chirpan and by 0.4-0.6 mm
longer than that of the Macedonian lines. The shortest fiber was found for the
variety Trakia. The varieties Chirpan-539, Veno and Helius had the highest
lint percentage of 40.2-40.5 %. Macedonian lines had lower lint percentage
about 39.5-39.7 %. The lowest lint percentage of 37.7 % was found for Perla.

Clustering of varieties based on the data in table 3 (by 4 traits) is presented
on Fig. 5. The varieties divided into two basic clusters. The first cluster included
Chirpan-539, Helius, Darmi and Veno. The varieties Chirpan-539 and Helius
showed high similarity. They differed in yield but had the same boll weight,
fiber length and lint percentage. Large genetic diversity is observed in the
second cluster.

The varieties Natalia and Vega were very similar and separated into
single group. The variety Trakia and Perla formed other single group. The
variety Perla is characterized by longer fiber than realized in Strumica. The
Macedonian varieties were in one subclusters together with Avangard-264 and
Colorit.
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The Bulgarian cotton varieties have been created from two differently
purposeful breeding programs. The varieties Chirpan-539, Beli Iskar and Veno
have been obtained trough intraspecific hybridization, Trakia and Helius by
applying of experimental mutagenesis. These varieties possess earliness, high
genetic potential for yield and high lint percentage. The varieties Avangard-264,
Perla, Vega, Colorit, Darmi and Natalia possess germplasm from the G.
barbadense L. species and distinguish by longer fiber, which realized in suitable
conditions. The cluster analyses showed that the Macedonian lines were
closer to the varieties from the second group. Lines 5136 and 5140 were at a
short distance with Avangard-264 and Colorit. Because of that it is better the
Macedonian lines to be included in crosses with the varieties of the first group.

The varieties Helius, Natalia and Vega proved to be the best for the Strumica
region. The variety Helius was genetically distant from the other two. These
three varieties are high achievement in the Bulgarian cotton breedeng — Helius
in breeding for productivity, Natalia and Vega — in breeding for fiber quality.

Clustering based on average data included the phenotype stability of traits
and gave more reliable information for genetic remoteness of genotypes.

4. Conclusions

By the Bulgarian cotton breeding large variety diversity has been created
which is a good precondition for the cotton breeding development in our country.

The cluster analysis confirmed the genetic differences between the
varieties and showed visually their genetic remoteness. The varieties grouped
into two basic groups depending on the breeding directions, breeding methods
and preliminary selection by the traits.

Some varieties were genetically very similar by the studied traits and they
could be included in one breeding program for rapid breeding effect.

The Macedonian varieties and lines were genetically distant from some
Bulgarian varieties and their including in one breeding program can has a good
effect.

The year conditions had influence on genetic similarity and genetic
remoteness as a result of predetermination of genetic formulas controlling the
traits.

In Strumica the varieties differentiated stronger in yield and lint percentage
and weaker in fiber length.

This study is being sponsored by the Scientific Investigation Fund to the Ministry of Education
and Science in Republic of Macedonia.
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Table 1.

Agronomic properties of varieties tested in Strumica in 2008

Tao6ena 1. 3emjofiesicKu KapaKTePUCTUKHU Ha copTrTe TecTrpanu Bo Ctpymuia o 2008 r.

V.anety Seed cotton yield I.n % to Boll weight Fiber length Lint
Line Ne Chirpan-539 | TexuHna Ha percentage
Copra Tputioc Ha cypos Bo % 3a YyIIKa Hlomxitka Ha [IpoueHT Ha
nmHUja 6p. namyx (kg/ha) yupnas 539 (g) BIAKHO (mm) JmHTep (%)
Chirpan-539 4586 100.0 6.0 26.5 41.0
Veno 5143 112.1* 5.7 26.5 41.6
Trakia 4000 87.2° 7.7 25.0% 40.0
Helius 5714 1246 5.8 264 40.2
Avangard-264 2871 62.6% 6.7* 27.3* 38.5°
Perla 3857 84.4% 7.6 25.7° 38.3%
Natalia 5714 124 .6+ 7.0 292+ 39.5
Darmi 4000 87.2° 54° 270 38.6°
Colorit 3943 86.0° 6.9 283+ 40.3
Vega 5429 1184+ 6.4 27.5* 39.0°
Strumica-105 4613 100.6 7.8 279+ 413
5140 4000 87.2° 8.4+ 270 40.7
5141 3643 79 4% 5.5° 26.5 39.0°
5136 3928 85.6" 6.3 27.5* 40.4
5138 3500 76.3%0 7.1 25.5° 40.7
GD 5 % 4952 10.8 0.5 0.8 1.9
GD 1% 698.7 152 0.8 1.1 2.6
GD 0.1 % 998.2 21.8 1.1 1.6 3.7
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Table 2. Agronomic properties of varieties tested in Strumica in 2009
Tabena 2. BeMjofieICKu KapaKTepPUCTUKK Ha copTuTe Tectupanu Bo Ctpymuna 8o 2009 r.

Variety Seed cotton yield In % to . Fiber length Lint

Line Ne IMpunoc Ha cypos | Chirpan-539 Boll weight JHomkuna percentage

Copra namyK Bo % 3a Texatia na Ha BlnakHo | IIpoueHT Ha

nmHuja Op. (kg/ha) yppnat 539 HyLKa (g) (mm) JmHTep (%)

Chirpan-539 4210 100.0 6.5 270 40.0
Veno 1150 27.3%0 6.2 27.5 40.0
Trakia 5000 118.8+* 7.0 26.5 394
Helius 5520 131.1+ 6.7 26.9 40.2
Avangard-264 4200 99.8 6.4 26.8 394
Perla 4930 11717+ 6.6 270 37.0%
Natalia 5060 120.2+ 6.7 27.3 37.2%
Darmi 4650 110.5+ 6.1 27.3 39.7
Colorit 4800 11407+ 6.6 26.7 37.5%
Vega 5010 119.0"+* 7.0 27.5 38.5
5140 4850 115.2+ 6.2 26.7 38.8
5136 5090 120.9++ 7.0 26.6 38.2
GD 5 % 117 2.8 0.6 1.1 1.6
GD 1% 165 39 0.8 1.5 22
GD 0.1 % 236 5.6 1.2 2.2 32
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Table 3.

Agronomic properties of varieties tested in Agrarian faculty, Strumica in
2008-2009 (average for two years)

Taoena 3. 3emjonesncki KapakKTEpUCTUKM Ha COPTHTE TECTUPAaHW Ha 3eMjOfIelICKH

dakynrer Bo Ctpymuna 2008-2009 r. (mpocek 3a JiBe FOjIMHu)

Variety Seed cotton yield In % to Boll weight | Fiber length Lint
Line Ne ITpunoc Ha ceme | Chirpan-539 | Texxuna Ha | [JoykuHa Ha percentage
Copra naMyK Bo % 3a YyIIKa BJIAKHO TpouenT Ha
MuHmja Gp. (kg/ha) qupnan 539 (2) (mm) “P;f,‘/:)ep
Chirpan-539 4401 100.0 6.3 26.7 40.5
Veno 3146 71.5%0 6.0 27.0 40.8
Trakia 4500 102.2 74+ 25.7% 39.7
Helius 5619 127.7++ 6.3 26.7 40.2
Avangard-264 3536 80.300 6.6 27.1 39.0°
Perla 4396 99.9 7.1 264 37.7°0
Natalia 5390 122.5% 6.9 283+ 38.3000
Darmi 4327 98.3 5.7% 27.2 39.1°
Colorit 4374 994 6.8* 27.5 38.9%
Vega 5222 118.6* 6.7 27.5* 38.7%
5140 4425 100.5 7.3 26.9 39.7
5136 4510 102.5 6.7* 27.1 395
GD S5 % 281 6.4 04 0.6 12
GD 1% 381 8.6 0.6 0.8 1.6
GDO0.1 % 511 11.6 0.8 1.1 2.1
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