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HOPEATOBOP

PenyOnmka Makenonuja uMa omiau4yHa reorpacka IMpeaucHo3uiyja  3a
3eMjO/IeNICTBO, a HAIINTE KBAIUTETHH 3€MjO/ICJICKH MTPOM3BOIM C€ HajaleKy OapaHu
1 IeHeTH. 32 MaKeIOHCKOTO 3EeMjOMENICKO MPOM3BOACTBO CE OTBOpaaT TojeM Opoj
HEHCKOPUCTEeHH (PMHAHCHCKU (POHIOBM M HEOTPaHMUYEHA IEPCIEKTHURA 3a Op3 pa3Boj.

COBpPEMEHOTO 3EeMjOIEJICTBO IMPETCTaByBa CIIOj HAa KOHBCHIIMOHAIHHUTE W
TPaJULMOHAIHY HAYWHM Ha TIPOU3BOJACTBO €O COMUCTUIMPAHUTE W HANPEIHH
Merou. Mcro Taka, HOBUTE MH(GOPMAaTHYKA M KOMYHHKALMCKH TEXHOJIOTHH, KaKO
1 HOBHTE TEXHHWKH 32 HAay4YHO-CTPYYHO HCTPaXXyBame, HajlaraaT IpPOMOBHpame Ha
COBPEMEH IIPUCTAM BO Pa3BOjOT HA MaKEIOHCKOTO 3eMjoencTBo. Hayannor kagap ox
3emMjonenckuot (akyaTeT npu YHUBEpP3UTETOT ,,l one emues™ - Llltum mocrojano tu
ClJIe/I HOBUTE JIOCTUTHYBaHkha Ha COBPEMEHOTO 3€MjOJIEJICTBO M I'M UMILJIEMEHTUPA BO
CBOUTE HAYYHO-CTPYYHHU HCTPAXKyBarba U CTYHCKHU IIPOIPAMHU.

3emMjonerckuor (akyarer npu YHUBep3uteToT ,,lomne Jemuer — Illtun, mako
OCHOBaH HeoaMHa, Ha 27 mapt 2007 roguHa of ctpaHa Ha CoOpaHueTo Ha PemryOnnka
MaxeoHHja co TOHECYBamk-e Ha 3aKOHOT 33 OCHOBam¢ Ha J[pykaBeH yHUBEP3UTET ,,] o1ie
Hemuer* Bo Iltum, cemak mma amaboka Tpaauiyja W CBOja CreU(pUYHA UCTOPH]a,
crapa noseke aerneHnn. Co 3aKOHOT 32 OCHOBame Ha J[pKaBHUOT YHUBEP3UTET ,,l o11e
Jemues® - Ltum, nojae 1o cnojysatme Ha IHCTUTYT 32 jy’)KHH 3€MjOJICIICKH KYJITYPH -
Crpymuia co JIp»kaBHAOT yHUBEP3UTET ,,[ o11e J{emueB* Bo paMkuTe Ha 3eMjOICIICKAOT
¢axynrer. Llenmure Ha 3eMjonencKuOT (GakylaTeT ce 0a3MpaHd Ha JOJNTOTOAWIIHOTO
HCKYCTBO M Oorarara TpaIulirja Ha HAIIETO MaKeJOHCKO 3€MjOEIICKO IIPOU3BOICTBO,
Ima OTTyKa € pa3OMpiMBO Ja MPOAOIDKMME Jla ja HeryBaMe M 30oraryBame Oorarara
TpaJulija NPeKy KOHKPETHU €AyKaTHBHU M UCTPAXKyBaYKH aKTHBHOCTH.

OBa m3nanue Ha [OAMIIHMOT 300pHUK Ha 3eMjOACICKUOT (aKylITeT € BO
KOHTHHYUTET CO MPETXOAHHUTE W3/laHMja Ha TOAMIIHUTE 300pHMIM Ha WMHCTHTYT 32
JYXKHH 3€MjOIeNICKH KynTypH - CTpymuna.

Kirygnn eeMeHTH BO pa3BojoOT Ha CeKoja OpaHIIa ce 00pa3oBaHUETO W HayKaTa.
[ToBp3yBameTO Ha HAYYHUTE HCTPAXKyBama CO COBPEMEHHTE METOIM BO BHCOKOTO
o0OpazoBaHKe ce MPEAM3BHK 3a HAIIMOT THM BO adupMmanyja Ha COBPEMEHOTO
MaKeZ0HCKO 3eM_]0IleJ'ICTBO Co To0a 1O yHampeyBaMe MpOM3BOACTBOTO Ha 3/paBa
XpaHa, WHIycTpujara 3a npepaboTka Ha 3€M_]OI[€J'ICKI/I TIPOM3BO/IH, YIIPABYBAmETO
CO TIPHPOHUTE PECYPCH, a BOCIHO M Pa3BOjOT Ha PyPAITHHOT U ypOAHHOT IPOCTOD,
CO IITO JIaBaMe€ OTPOMEH INPHIOHEC BO MON00PYBamE Ha HENOKYITHHOT KBAINTET HA
’KMBOTOT BO HAIlMOHAJIHA U II0OATHA paMKa.

MakeioHHja € MPETeKHO 3eMjO/IENICKH OpUeHTUpaHa 3eMja. Bo Hea arpukyiary-
para Kako €KOHOMCKH (DaKkTop aHraxupa HajMHOTY JIyI'e, KOM TOpajJd HEIOBOJIHO
MHBOJIBUpAE HA HAyKaTa BO arpapoT YeCTONaTH ce U3JIOKeH! Ha TojieM pusuk. Tokmy
3aroa, JIeHeC CC IO0BEKe € 3rojleMeHa NoTpedara 3a BKIydyBarmhe Ha HayYHO-CTPYYHHTE
CO3HaHHja BO OBaa OONACT Koja ja WMa KIyyHara yjora BO CEBKYIHHOT pa3Boj Ha
3eMjaBa.

N3naBauku ogéop OarosopeH ypeaHuk
M Tun, centempu 2008 rox. pod. a-p Cama Mutpesn
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INTRODUCTION

The Republic of Macedonia has excellent geographic predisposition for
agriculture, and its high-quality agricultural products are world-renowned.

A great number of funds are being allocated to the Macedonian agricultural
production, and there are endless prospects for its quick development.

Contemporary agriculture is a fusion of both conventional and traditional
ways of production while using sophisticated and advanced methods. Furthermore,
the latest IT and communication technologies as well as the new techniques for
scientific research have made it necessary to promote a modern approach to the
development of Macedonian agriculture. The staff at the Faculty of Agriculture at
Goce Delcev University in Stip always keeps an eye on the latest achievements
in contemporary agriculture, and they implement them in their research and their
academic courses.

The Faculty of Agriculture at Goce Delcev University in Stip was established
only recently — it was founded on March 27% 2007 by the Assembly of the Republic
of Macedonia and by virtue of the Law for Establishing a Public University in Stip.
In addition, Goce Delcev University has a deep-rooted tradition and a decade-long
history. By passing the Law for Establishing a Public University in Stip, the Insti-
tute of Southern Crops in Strumica became part of Goce Delcev University. The
goals of the Faculty of Agriculture are based on years of experience and the rich
tradition of Macedonian agriculture. Therefore, it is logical to keep on fostering
and enriching that tradition through specific educational and research activities.

This issue of the Yearbook of the Faculty of Agriculture is a continuation
of previous issues of yearbooks published by the Institute of Southern Crops in
Strumica.

Key elements for the development of any field are education and science.
Linking scientific research with contemporary methods of higher education
is a challenge that our team encounters in its attempt to promote Macedonian
contemporary agriculture. Thus we are improving the production of healthy food,
the industry for processing agricultural products, the management of natural
resources, and the rural and urban environment. In this way we also contribute to
improving the quality of living, on national and global level.

Macedonia is mainly an agriculture-oriented country. Agriculture in
Macedonia provides jobs for the majority of its people who are often at great risk
because of the lack of involvement of science into agriculture.

Therefore, today there is an ever-growing need to include scientific discoveries
in a field that plays crucial role in the development of our country.

Publishing committee Editor-in-Chief
Stip, September 2008 Prof. Sasha Mitrev, PhD
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UDC: 631.527:633.511 Original research paper
OpwurrHaneH HaydeH TPy

MALE STERILITY IN COTTON AND POSSIBILITIES FOR ITS
UTILIZATION

Ana Stoilova*, Vladimir Rusev*, Dragica Spasova**

Abstract

Five male sterile lines were crossed to the G. Airsutum male parents under
the natural field conditions to produce hybrid plants. At the flowering time in
different days and hours, observations were made on pollen sterility. The tri-
als were carried in 2005 and 2006. Results obtained showed that the available
sterile lines were not completely sterile, there was no pollen in the early hours
(from 9 a.m. to 2 p.m.) or in case of presence it was highly sterile. The absence
of pollen in the early hours of day during the flowering will permit to solve the
problem with the hand emasculation by its reduction in the hybrid cotton seed
production. At these lines some viable pollen was developed in the later hours
or at the end of flowering and normal seeds were produced by self-pollination,
and it is not necessary to restore fertility or to maintain sterility by the use of
maintainer lines. The hybrid plants based on male sterility produced under the
free cross pollination were insufficient for commercial seed production. The
highest percent was found to be 67.8 at the line A-21 in 2006. As the very early
No 433 (brown cotton) was used as a pollinator high percent of hybrid plants
was also realized.

Key words: G. hirsutum, pollen sterility, hybrid plants, out-crossing

MAIIIKA CTEPUJIHOCT KAJ TAMYKOT 1 MO KHOCTHU 3A
HET'OBA YIIOTPEBA

Ana CrounoBa*, Bnagumup Pyces*, /I[paruna Cnacopa**

Kparok u3Banok
Iler mamku cTepuitHA TMHAM Oea BKPCTEHH cO TarkoBuuTe Ha G. hirsutum BO

* Cotton and Durum Wheat Research Institute — Chirpan, Bulgaria; saldzhieva@abv.bg
** Goce Delcev University — Stip, Faculty of Agriculture, ,,Goce Delcev* b.b.,2400
Strumica, R. of Macedonia; dragica.spasova@ugd.edu.mk
* VIHCTUTYT 1O aMyKa ¥ TBbpyiaTa mienna — Yupnan, byrapuja. saldzhieva@abv.bg
*% YHIBEp3UTeT ,,lome [demues — ltum, 3emjonenckn dakynrer, Oyi. ,,lome [Jemdes 60, 2400
Crpymuua, P. Makenonwuja; dragica.spasova@ugd.edu.mk
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MIPUPOJTHY TIOJICKH YCIIOBH 32 J1a ¢e JI00MjaT XMOpuIHU pacTeHuja. Bo BpeMeTo
Ha IBeTame Oemie HaOJbyAyBaHa IOJCHOBATA CTEPHIHOCT BO pa3IMYHH
yacoBu U JeHoBH. Onutute O0ea npasenu Bo 2005 u 2006 ronuna. /loOuenure
pe3yiiTaTy MmoKakaa JeKa JOOMEHHUTE JIMHUH Ce LEJIOCHO CTEPUIIHH, OHJIejKU
HeMaa TI0JIEH BO paHWTe YTPUHCKHU yacoBH (07 9 10 14 gacor). OTCcycTBOTO
Ha TIOJIGHOT BO PaHUTE YacCOBH OJ] ACHOT BO TEKOT Ha IIBETAWHETO KE J03BOJH
Jla ce peurd mpodIeMoT CO payHO KacTpHpame, PeKy HeroBa peayKifja BO
MIPOU3BOJICTBOTO HA XMOPHUIHO ceMe o mamyk. Kaj Tue nuHuu Oele pa3BueH
HECTEPHJICH TOJICH BO JIOI[HUTE YaCOBH MJIM KOH KpajOT O IIBETAETO IMPH
HITO CE pa3BU HOPMAJTHO CEMe TIPEKY CaMOOTIpaIllyBamke U He € MOTPeOHO Jia ce
Bpaka (hepTIITHOCTA WK J1a C€ OJIPIKU CTEPUITHOCTA CO KOPHCTEHHC Ha OJPIKITUBH
TUHAW. XUOPHIHHUTE PACTeHHja CO Mallka CTEPHIIHOCT IMPOU3BENEHH TPU
c11000THO caMooNpaIIyBame 6ea HeAOBOJIHU 332 KOMEPIIH]jAITHO ITPOU3BOACTBO
Ha ceme. Hajeucok mporeHT ce no0u o nunujara A-21 (67,8%) Bo 2006
ronuHa. Kako monuHarop Oeliie KOpUCTEHA paHa copra nmamyk Ne 433 on Koj
Oerie 100MEH BUCOK MPOICHT XHMOPHUIHU PACTCHH]A.

Kayunn 360poBu: G. hirsutum, noieHoéa cmepuinocm, Xubpuonu pacmeHuja,
HAOBOPEUHO BKPCMYBAbe

1 Introduction

The heterosis in cotton is of great importance for increasing the yields.
There are some practical difficulties in its exploiting concerning hybrid seed
production. In India only hybrid cottons are planted on large acreages. Chaudry
(1997) indicated that almost all of India’s hybrids are produced by hand emas-
culation and pollination. Different male sterility systems have been studied and
used to exploit heterosis in the USA, China, India and other countries. Meridith
(1999) reported the obvious disadvantage of using cytoplasmic male sterility
(CMS) until now there is no efficient practical pollination system available to
use heterosis. Pollination is the major unsolved problem, which prevents the
development of hybrid cotton on a large scale. Many of the CMSs are tempera-
ture and environmentally sensitive (Sarvella, 1966: Meyer, 1970).

Our investigation is on development of cotton hybrids based on cytoplas-
mic male sterility:

a) Pollen sterility/viability of five cytoplasmic male sterile lines;

b) Percentage of hybrid plants produced through cross pollination of

cytoplasmic male sterile lines under the natural field conditions.

2. Material and methods
Five sytoplasmic male sterile lines 7107, 108, A-I, A-21 and A-65 were
included in this study. At the mass flowering (the second half of July and the
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beginning of August), in different days and hours, observations on pollen ste-
rility/viability were made for all male sterile lines as well for the check variety
Chirpan-539 on squash slices using acetocarmin under a light microscope.

In a field trial three of male sterile lines in 2005 and all five in 2006 were
sown in three rows long 25 m. The G. hirsutum varieties used as pollinators
were sown at the two sides of each male sterility line also in three rows, to
produce hybrid plants on CMS base, under the condition of natural pollination.
One hundred bolls were harvested from each MS line, separately from the
neighbouring rows — 1*-3" and from the middle —2™ row. The seeds were sown
the next year when the hybrid plants were counted.

3. Results and discussion

At the time of mass flowering there was no pollen until 2 p. m. in most
cases, single pollen grains only were observed (tables 1 and 2). There was
sterile and viable pollen at the line A-21 as in early as well in later hours of
the day. At the end of the flowering pollen was recorded at the lines 107, 108
and A-65 in the later hours. There was a limited quantity of viable pollen in the
flowers isolated on the previous day, with the exception of line A-21 having a
larger quantity of viable pollen (table 2). At the check variety Chirpan-539 in
the days with normal temperatures the pollen was ready to pollinate at about
9-10 a. m. and kept its viability to the next day. Under binocular the anthers
of this variety were strewed with pollen after 9-10 a. m., while at the lines the
anthers did not open to 1-2 p. m. and they seemed very smooth. The time most
favorable to pollinate is 9-11 a.m. and the behavior of male sterile lines will
permit to solve the problem with the hand emasculation by its reduction in the
hybrid cotton seed production.

All these lines were not completely sterile, some viable pollen was de-
veloped in the later hours or at the end of flowering, and some normal seeds
were produced by self-pollination. At these lines it is not necessary to restore
fertility or to maintain sterility by the use of maintainer lines.

In the G. hirsutum, expression of male sterility is high at 32 °C and com-
plete at 38°C (Meyer and Meyer, 1965). All environmental factors are effective
during 3 weeks before anthesis, as they primarily impair anther differentiation
and development. The maximum temperatures in this period were not above
33-35 °C and probably affected the male sterility of lines.

Detailed studies on the MS lines showed, that some 3-5 % of plants were
completely fertile, probably due to physical or genetic contamination as result
of natural pollination by bees. The plants not typical for the sterile lines were
also observed, but their flowers had high percentage of sterile pollen and their
leaves were of lancet type shape, probably naturally pollinated with the pollen
of Turkish variety Adana-98.
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Cotton is self-pollinated but often it is cross-pollinated. The data for the
hybrid plants, produced by cross pollination of male sterile lines under the nat-
ural field conditions, are presented in table 3. The results obtained showed that
the percentage of hybrid plants was low — average 18.3 % in 2005 and 45.7 %
in 2006 and was insufficient for hybrid seed production. This percentage was
lower when G. barbadense L. was used —average 15 %. The line A-1 was worse
receptive to the foreign pollen and the hybrid plants at this line were 10.5 % in
the first year and 35.9 % in the second year. The line A-21 seems to be the most
receptive to the foreign pollen. The hybrid plants at that line were accounted
to be 67.8 %. The range for the individual pollinators was from 54.8 to 78.3 %
(average from 14342 rows). The remaining lines did not differ significantly in
their receptiveness to the foreign pollen, the hybrid plants at these lines were
20.0-21.9 % in 2005 and 35.9-42.0 % in 2006. The rows near the male sterile
lines (1** and 3') and the middle row (2") did not differ significantly in the
percentage of hybrid plants. The percentage of produced hybrid plants was
two-three times higher in the second year. There were bee-hives with bees near
trial and probably they assisted natural cross pollination.

Coloured cotton was used as an indicator for identification of hybrid
plants. Using brown cotton the hybrid plants achieved 90.0 % at the line A-21
pollinated by Ne 433 (2" row). High level of hybrid plants were also accounted
at the lines 108 — 61.1 % (2™ row) and A-I — 63.6 % (1 row). Using the Ne 433
as a pollinator, the hybrid plants were three to four times higher compared with
the Koyu Deve. These two brown cottons differed strongly in their earliness,
the Ne 433 was very early, whereas the Koyu Deve was very late.

Hybrid plants were accounted on the basis of morphological traits of
flowers. The male sterile lines were characterized by significant reduction in
flower characters. The hybrids had intermediate flowers. The number and size
of'anthers were inherited also intermediately. The flowers of hybrid plants were
more similar to those of male sterile lines and they were accounted with dif-
ficulty. In 2005 in hybridization with the male sterile lines the Turkish variety
Adana-98 with lancet type leaf shape was included. This type shape of leaves
is inherited dominantly and could serve as a marker character.
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4. Conclusion

— The studied male sterility lines were not completely sterile and it is not neces-
sary to restore their fertility or to maintain their sterility by the use of main-
tainer lines.

— There was no pollen in the early hours (from 9 a.m. to 2 p.m.) or in case of
presence it was highly sterile which is of great importance for producing hy-
brid cotton seeds without hand emasculation.

— The hybrid plants based on outcrossing of the male sterile lines under the
natural field conditions were insufficient for commercial cotton seed produc-
tion.

— The highest percent of hybrid plants was found to be 67.8 at the line A-21, but
it needs to be confirmed in future work.

— Of the pollinators high percent of hybrid plants was realized with the very
early brown cotton Ne 433,
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Tab. 1 Pollen sterility in the male sterile lines in 2005
Ta6. 1 TloneHoBa CTEPUIIHOCT Kaj MAIIKUTE CTepHiaHU JInHuU Bo 2005 rox.

Hour Ch.-539 107 108 A-1 A-21 A —65

Date - I
v S v s | v|s |V S v S v S
9-10a.m.| 102 | 10 0 0 [0]62] 0| O 0 0 0 0
22.07.) 11-12am.| 123 | 2 0 00000 0 0 0 0
13-14pm.| 1 0 0 00000 0 0 0 0
9-10a.m.| 186 | 0 0 00| 0] O 1 0 0 1 2
23.07.) 11-12 am.| 361 0 0 O[O0 0] 0 O 0 0 0 0
13-14pm.| 628 | 3 323/ 27,0 0| 0 | O 0 0 0 0
9-10 a.m.| 360 1 0 O[O0 0] 0| 0] 42870 0
24.07.) 11-12 am.| 630 1 0 0|00 0] 0 ]4 630 0
13-14 p.m.| 896 1 0 0[O0 O0O] O] O] 40|38 0 0
9-10a.m.| 658 | 2 0 0O [0 O0] 0 O 0 0 0 0
30.07.| 11-12 am.| 645 0 0 0 17000 0 0 0 0
13-14p.m.| 564 | 0 0 0[O0 0] 0] O ]38|42 0 0
31.07.] 9-10am.| 450 | 5 0 0|00 0] O] 8|67 0 0
11-12am.| 986 | 11 | 56 |[168 0 | O | O | O | 128 84 | O 0
13-14am.| 756 | 3 73 12800, 00 0 |38]|8 0 0
01.08.] 9-10am.| 2 0 0 0[O0 O] 0 O 0 0 0 0
11-12 am.| 871 0 |[245/ 50,00 0 O 0 0 | 78 | 63
13-14am.| 432 | 0 385 30|00 0| O | 8 |120| O 0

v* - viable-number; s* - sterile-number; Ch. — Chirpan — check variety
v*- peprunen 6poj; s*-crepuien 6poj; Ch — ynpnan
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Tab. 2

Pollen sterility/viability in the male sterile lines and check variety in 2006

Ta6.2 IloneHoBa CTEPUIHOCT/(PEPTHIHOCT Kaj MAIIKUTE CTCPUIHH JIMHUU U

KOHTpoJHaTa copta Bo 2006 ros.

Ch.-539 107 108 A-1 | A-21 | A-65
Date hour * *
v s v|is | v s |v]|s |V s v | S
9-10am.| 460 10 [ 1 | O | 9 | 2]00 13,265 7|0
20.07. 11-12am.| 380 2 | O |0 0 00, 0] 0 0 00
13-14p.m.| 480 | 37 |86 | 4 |507/21 30| O 0 0[O0
9-10am. 483 70 | 0 | O | O | O 0|0 O 0 00
21.07. 11-12am.| 966 [ 143/ 3 |0 0 0 0 0] O 0 0|0
13-14pm.| 628 ' 3 | 0 0| 0|0 0|0/ O 0 00
9-10am.; 360 0 | O 0] 0|0 0|0 O 0 0|0
24.07. 11-12am.| 583 | 40 | 1 | O | O | O | 10169319, 0 | O
13-14pm.| 632 0 |75/ 2 0 01,0 3 0 0|0
9-10am. 658 0 | 0O 0] 0|0 0|0 O 0 0|0
27.07. 11-12am.;| 645 0 | O[O0 O O 0 0] O 0 00
13-14pm.; 716 . 0 | O 0O | O O 1 0|5 0 0|0
9-10am. 450 0 | O 0] 0|0 0|0 O 0 00
9.08. | 11-12am.; 986 | 0 | O | O] 0O 0|0 0] O 0 0|0
13-14pm.| 862 0 | 0O 0| 0|0 00| 2 0 0|0
Flowers isolated on 9.08. (on the previous day) / M3omupanu 1iBetoBu Ha 9.08
(TIpeTxo/ieH IeH)

10.08.| 9-10am. | 871 | 0 | 8|0 4 0/0/0/980 0 | 2]0

v* - viable-number; s* - sterile-number; Ch. — Chirpan — check variety
v*- peprunen 6poj; s*-crepuiien 6poj; Ch — yupman
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Tab. 3 Hybrid plants produced on male sterile base under free cross pollination
Ta6.3 XuOpuiHu pacTeHH]ja MPOU3BEICHHU O] MalllKa CTepUIIHA 0a3a BO

YCIIOBH Ha CJI000/IHO OIpallyBambe

2005 . 2006 . Average
Hybrid plants Hybrid plants Hybrid plants
» = 2 5 s 2 5 s 2 8 s
8 | 5 ‘2| Xubpunun | g CE 2| Xnbpumu | 2 5 ‘S| Xubpuanu
Crosses 2 E = g E pacteHuja | = g § pacteHuja | = g E pacTeHuja
2 Q 2 Q 2 Q
Brperysarsa 3 é‘ & Nos. % S é‘ & Nos. % S é‘ & Nos. %
107 x 1+3 100 34 34.0 40 18 45.0 140 52 37.1
Chirpan 539 2 - - - 36 15 41.7 - - -
1+3 100 23 | 23.0 36 13 | 36.1 136 36 | 265
107xL. 361 2 100 20 20.0 39 18 46.1 139 38 28.1
143 30 16 | 20.0 - - - - - -
[07x L3 2 80 | 17 | 213 | - - - - - -
1+3 60 13 21.7 27 14 51.9 87 27 31.0
107xL.713 2 50 9 18.0 31 20 64.5 81 29 35.8
1075123 143 100 25 | 25.0 25 10 | 40.0 125 35 | 28.0
2 100 21 | 21.0 26 10 | 385 126 31 24.6
1+3 50 13 21.7 33 9 27.3 88 22 25.0
107 x Milleni
07 x Millenmium =00 18 | 22.5 | 30 | 12 | 400 | 110 | 30 | 273
107 x Giza 77 1+3 50 9 18.0 - - - - -
G. barbadense 2 50 8 16.0 - - - - - -
107 x KoyuDeve | 143 50 9 18.0 - - - - -
Brown cotton 2 80 15 18.7 - - - - - -
107 x Ne 433 1+3 - - - 26 8 30.8 - - -
Brown cotton 2 - - - 39 16 41.0 - - -
1+3 600 142 | 23.7 187 72 38.5 576 172 | 29.9
107 2 540 108 | 20.0 | 201 91 | 453 | 456 | 128 | 28.1
Average: 1+3+2| 1140 | 250 | 21.9 | 388 | 163 | 42.0 | 1032 | 300 & 29.1
108 x 1+3 50 8 16.0 25 8 32.0 75 16 21.3
Chirpan- 539 2 60 14 23.3 40 12 30.0 100 26 26.0
1+3 50 10 | 20.0 22 5 22.7 77 15 19.5
108 xL. 361 2 30 16 | 20.0 28 14 | 50.0 108 30 | 27.7
1+3 50 7 14.0 - - - - - -
[08x L. 2 100 | 24 | 240 | - - - - - -
143 100 27 | 27.0 20 12 | 60.0 120 39 | 325
108xL.713 2 80 16 20.0 26 13 50.0 106 29 273
1+3 60 14 23.3 30 14 46.7 90 28 31.1
108xT-3 2 50 10 | 20.0 38 18 | 474 88 28 | 31.8
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108 x 1+3 60 13 21.7 30 8 26.7 90 21 23.3
Millenium 2 100 21 21.0 28 11 39.3 128 32 25.0

108 x Giza 77 1+3 50 5 10.0 - - - - - -

G. barbadense 2 50 8 16.0 - - - - - -

108 x KoyuDeve | 1+3 50 10 | 20.0 - - - - - -

Brown cotton 2 50 5 10.0 - - - - - -

108 x Ne 433 1+3 - - - 24 10 | 41.7 - - -

Brown cotton ) - - - 18 1 611 - - -
1+3 470 94 20.0 151 57 | 37.7 | 452 119 | 263
108 2 570 114 | 20.0 178 79 44.4 530 145 | 27.3
Average: 1+3+2| 1040 | 208 | 20.0 | 329 136 | 41.3 982 264 | 26.9
A-Ix 1+3 50 2 4.0 28 12 | 429 78 30 38.5
Chirpan - 539 2 50 2 4.0 31 12 38.7 81 14 17.3

1+3 - - - 44 19 | 432 - - -

A-dx L. 361 2 - - ) 29 | 10 | 345 | - - )

1+3 50 5 10.0 - - - - - -

A-IxL. 5 2 50 2 40 - : : - - :
1+3 50 3 6.0 30 5 16.7 80 8 10.0

A-Ix L. 713 5 - - - 2 TR - - -
1+3 50 1 2.0 32 12 37.5 82 13 15.9
A-dx T3 2 50 1 2.0 38 13 | 342 | 88 14 | 159
A-Ix 1+3 50 1 2.0 32 9 28.1 82 10 12.2
Millenium 2 50 3 6.0 34 14 | 412 84 17 20.3

A-I x KoyuDeve 1+3 100 27 | 27.0 - - - - - -

Brown cotton 2 100 21 21.0 - - - - - -

A-Ix Ne 433 1+3 - - - 33 11 333 - - -

Brown cotton 2 - - - 28 12 429 - - -
A-1 1+3 350 39 11.1 199 68 | 34.2 322 45 14.0
Average: 2 300 29 9.7 199 75 | 37.7 253 45 17.8
1+3+2 | 650 68 10.5 | 398 143 | 35.9 575 90 15.7

A-21x 1+3 - - - 33 26 78.8 - - -

Chirpan — 539 2 - - - 45 31 | 689 - - -

1+3 - - - 28 22 78.6 - - -

A-21x L. 361 2 . - . 34 12 353 - - .

1+3 - - - 40 27 67.5 - - -

A-21xL. 713 2 : - : 39 25 641 - - :

1+3 - - - 36 23 63.9 - - -

A-21 x T-

x I3 2 - - - 25 | 12 | 480 | - - -

o 1+3 - - - 22 19 86.4 - - -

A-21 x Millenium 2 : - : 39 28 718 - - :

A-21 x Ne 433 1+3 - - - 30 20 66.7 - - -

Brown cotton 2 - - - 30 27 90.0 - - -
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A2l 1+3 - - - 189 137 | 72.5 - - -
) 2 - - - 212 | 135 | 63.7 - - -
Average:
1+3+2 - - - 401 272 | 67.8
A-65 x 1+3 - - - 24 21 87.5 - - -
Chirpan — 539 2 - - - 29 15 51.7 - - -
143 - - - 20 6 30.0 - - -
A-65 x L. 361 2 ) - ) 19 | 7 | 368 | - - -
143 - - - 32 11 | 344 - - -
A-65x L. 713 2 ; - - 23 | 5 | 217 | - - -
143 - - - 8 1 12.5 - - -
A-63x T3 2 ] - ) 32 | 10 | 313 | - - -
o 1+3 - - - 28 10 35.7 - - -
A-65 x Millenium 2 : - : 51 19 173 - - -
A-65 x Ne 433 1+3 - - - 18 9 50.0 - - -
Brown cotton 2 - - - 39 13 33.3 - - -
A-65 1+3 - - - 130 58 44.6 - - -
- 2 - - - 193 | 68 | 352 - - -
Average:
1+3+2 323 126 | 39.3
1+3 1420 | 275 | 19.4 856 392 | 47.0 | 1350 | 336 | 24.9
Average: 2 1410 | 251 17.8 983 448 | 44.6 | 1239 @ 318 | 25.7

1+3+2| 2870 | 526 | 18.3 | 1839 | 840 | 45.7 | 2589 | 654 | 25.3
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