AepapeH yHusepcumem - [1riogdus % AFPAPHU HAYKW  ToduHa ll  Bpoii4 2010

[DOLI: 10.22620/agrisci.2010.04.01(

CMNOCOBHOCT 3A OCMOPEIYNALUA NMPU TBbPAA NIWIEHULA, OTOANEYEHM BUAOBE U XUBPUAOU MEXAY TAX
OSMOTIC ADJUSTMENT ABILITY IN DURUM WHEAT, DISTANT SPECIES AND THEIR HYBRIDS

Buoneta boxaHoBa*, bopsaHa XagxunBaHoBa
Violeta Bozhanova*, Borjana Hadzhiivanova

WMHcTuTyT No namyka u TBbpAaTa nwexuya, Yupnat
Cotton and Durum Wheat Research Institute, Chirpan

*E-mail:violetazb@gmail.com

Pestome

Cenem obpaseLa oT otrhaneyeHn Bugose ot poa Aegilops v poa Triticum, neT reHoTuna TBbpAa nweHuua u 19
XUOPULHN NUHUK, NOMYYEHU OT TAXHOTO KPBCTOCBAHE, Ca OLEHSIBAHU N0 CNOCOGHOCTTa UM 3a perynauus Ha OCMOTUYHOTO
HansraHe 4pes3 M3non3BaHe Ha KOCBEeH MeToA. BknioueHnTe B U3CneaBaHeTo POAUTENM ChLUECTBEHO CE pasnuyasart no
TO3W NokasaTen, kaTo BapupaHeTo Ha koednLlneHTa Ha genpecus e B pamkute mexay 5.8% 3a obpaseua ot Ae. tauschii,
C Hail-gobpa cnocobHOCT 3a ocmoperynauus, Ao 64.2% npu obpaseua Tr.dicoccoides — ¢ Ha-cnaba. Ocem OT M3nNUTBaHUTe
XUBpUAHM NUHUM Ce OTNMYaBaT ¢ no-gobpa ocmoperynaums B CpaBHEHWE C HaW-TONEePaHTHUTE Ha 3acyLuaBaHe TBbpau
niieHnyy, karo nuHuaTa 25 (Bwaxoa x Tr.dicoccoides F,) nokassa Haii-HUCHK KOEULMEHT Ha Aenpecus.

Abstract
The osmotic adjustment ability in seven patterns of species from Aegilops and Triticum, five durum wheat geno-
types and nineteen hybrid lines, derived from their crossing were estimated using an indirect method. The parents involved
in the experiment differ considerably in the above mentioned trait and the variation of the depression coefficients is between
5.8% in Ae. tauschii with the best osmoregulation ability and 64.2% in Tr.dicoccoides the weakest. Eight of the studied
hybrid lines possess a better capacity for osmoregulation than most drought tolerant durum wheat genotypes. Hybrid line
25 (Vazchod x Tr.dicoccoides) F1 manifests the lowest depression coefficients among the hybrids.

KnroyoBu aymu: TBbpAa nileHnua, CnocobHOCT 3a OCMOperynaLus, CyXxoycTon4nBOCT, OTAaneveHa xmbpuansaums.
Key words: durum wheat, osmotic adjustment ability, drought resistance, alien hybridisation.

BbBEJEHUE

Perynaumsta Ha OCMOTUYHOTO HansiraHe € efuH BOJHO CbAbpXKaHWe B UCTaTa, KOMTO Ca MHOO TPYAOEMKM
OT Hal-BaXKHUTE KNETBYHM afanTauWOHHN MEXaHWu3mu, 11 He ca NPUNOXMMM 32 OLIEHKA Ha ronsiM Bpoii CENEKLMOHHM
HacTbnBaLy camo npu 3anoysallo obe3sogHsBaHe. 3a aa nuHumn (BoxaHoea u gp., 2009). Kato 3amecTuTen Ha Tesu
ce MUHUMM3Mpa 3arybata Ha BoAa OT K NeTKWUTe 1 3a Aa ce METOAM Ce W3MNOon3BaT KOCBEHW METOAM - METOABLT 3a
NOLABPXKAT KNETbYHUTE (OYHKLMM, NPY BOAEH AeduuvT B “3MepBaHe Ha AbMKUHATA Ha KONEONTUNa B YCNOBUS Ha
KIETKMTE Ce HaTpynBaT pa3TBOpPNMU BELLECTBA. Ypes To3n OCMOTUYEH CTPEC N METOLLT 3a OTYNTAHE HA OCMOTUYHaTA
OCHOBEH KNEeTbY€eH OTrOBOP, Bb3HUKBALL NPY 3acyLUaBaHe, perynaumsi Ha HUBO NOMEHOBW 3bPHa, U BaTa NPEATTOKEHM
ce n3bsrea AexmapaTMpaHeTo Ha KNETKUTE U NOHWMKABAHETO ot Morgan (Morgan, 1988; Morgan, 1999) 1 nsnonssaHu n
Ha gobuea (Blum, 2005). B NO-CbBPEMEHHMN W3CNEABAHNS HA CYXOYCTONYMBOCTTA

PacTteHusiTa, otnuyaBawm ce ¢ no-gobpa (Moud and Yamagishi, 2005; Moud and Maghsoudi, 2008).
CnocobHOCT 3a ocmoperynauus, nokaseat no-4oosp MpOBEXOAHETO HA MHTEH3NBEH CKPUHUHT MEXAY
pacTex 1 no-Bucok AobuB B YCNOBUS Ha 3acyluaBaHe. obpasLm oT oTAaneyYeHN SUBM U KyNTYPHU BULOBE Ha CEM.
leHOTUNHK pasnuymus B CNOCOBHOCTTa 3a oCMoperynaums Gramineae no3BorsiBa OTKPUBAHE Ha TOMEPAHTHU KbM
ca AoknaaBaHu gocera npu pasnuaxm kyntypu (Morgan et 3acyLUaBaHe reHOTUMOBE, KOUTO MOXE Aa ObAaT BKNOYEHM
al., 1986; Blum, 1989; Morgan, 1992). B CeNIeKLUMOHHUTE Nporpami 3a Cb3faBaHe Ha reHeTUYHO

OBUKHOBEHO rEeHOTUMNOBETE Ce XapaKTepusnpar no pasHoobpasne no To3n npusHak. Stankova et al. (1995) n
OTHOLLEHME Ha perynauusita Ha OCMOTMYHOTO HansiraHe Zaharieva et al. (2003) ycTaHoBsBaT, Ye BUAOBETE OT PO

Yypes noKasaTtennte OCMOTUYEH NoTeHUMan n OTHOCUTENTHO Aegilops ca npuBnekaTenHn kato M3TOYHULM Ha reHu 3a
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YyCTOWYNBOCT Ha BMOTMYHM M aBUOTUYHM CTPECOBM
Bb3aeicTBuS.

LlenTa Ha HacToAWOTO M3CneaBaHe e ga ce
HanpaBm Obp3 CKPUHWHT HA CENEKLMOHHN NNHAK, MOMYYEHN
B pesynTaT Ha oTganedyeHa xubpugmusauus, n TEXHUTE
poauTenu — HaKou BUAOBE OT pogoBeTe Aegilops u Triticum
1 reHOTVUMOBE TBbPAA MLUEHMLA NO NpKU3Haka cnocobHoCT
3a OCMOperynaums Kato nokasaren 3a CyxoyCTO4MBOCT.

MATEPMANUMETO[

B nscnenBaHeTo ca BkIto4eHN 19 xubpuaHn nuHu,
MONy4eHn OT KPCTOCBAHETO Ha TBbPAA MNLLEHULA C BUAOBE
oT poa Aegilops v Triticum, OT pa3nuyHu reHepauum ot F,
Ao F,, 6ekkpochun nuHun BC,, BC, n TexHute poautenu (7
obpaseLa OT OTAaneyYeHn BUA0BE 1 5 reHoTUNnoBe TBbpaa
MeHnya), KOUTo ca JEeTalnHO onucaHu B Tabnuua 1.
Pactenusta ot F, n BC, nokonenusTa ca otrnexaaHu npu
OpaHXepuilHW ycrnoBus, a Te3n OT No-HanpegHanute
reHepauuu - npu noncku. B pasnagawmre ce nonynauuu
ca oTbupaHm pacteHus ¢ eHOTUN Ha TBbpAa NeHuLa.

MeToaukara 3a oT4YMTaHe Ha AenpecusiTa B pacTexa
Ha KbMHOBE B pesynTar Ha OCMOTWYEH CTPEeC e onucaHa
noapo6Ho B NpeauLLHa nybnukauums (BoxaHosa v ap., 2006).
EkcnepMMeHTBLT € U3BbpLUEH B TPU NMOBTOPEHUS 32 BCEKY
BapUaHT M reHOTMI, KaTo 3a BCSKO NOBTOPEHWE Ca U3MEPBaHN
no 20 kbnHa. KoeuUnMeHTLT Ha denpecus ce u34ucnsea B
npoueHTu no popmynara Ha Blum et al. (1980).

% nenpecus = [(A-B)/A] x 100, kbaeTo:

A e cpefiHaTa AbIXUHA Ha KOpeHa/npopacTbka B
KOHTPOMeH BapuaHT, mm;

B - cpenHaTa AbmxuHa Ha KopeHa/npopacTbka npu
OCMOTMYEH CTpec, mm.

JocToBepHOCTTa Ha pasnuKk1UTe MEXAy CPemHuTe
apUTMETUYHU Ha KoedULUEeHTUTE Ha Aenpecus npu
n3crneaBaHUTe reHOTUNOBE € YCTAaHOBEHa Ype3 TecT 3a
MHOXeCTBeHO cpaBHsiBaHe no Duncan, kato 3a uenta e
n3nonssaHa naker-nporpamara Statistika-6, Stat Soft.

PE3YNTATU N OBCBXOAHE

MeToabT 3a U3MepBaHe Ha HapacTBaHETO Ha
KOneonTuna B YCroBus Ha BogAeH Aeduumt e paspaboreH
oT Morgan (Morgan, 1988) u ce ocHoBaBa Ha akTa, ye
reHoTMNnoBeTe, KOMTO UMaT no-gobbp noteHuman 3a
ocMoperynauws, ca B CbCTosHME Aa NOALbPXAT No-400bp
TYprop 1 CBbp3aHNUTE C HEro (OM3NONOTNYHN NPOLIECH KaTo
noLAbPXKaHe Ha NO-MHTEH3MBHO HapacTBaHe Ha KneTkute
Mo Bpeme Ha BoAeH aeduuuT. M3non3saHusT oT Hac MeToq,
3a OTYNTaHEe Ha AenpecusiTa B pacTexa Ha KopeHuTe u
npopacTbLUMTE Ha HUBO KbIlH ce Gasupa Ha TO3u METOA.
OCMOTUYHMAT CTpec, cumynupaH ypes gobassHe Ha 1M
pa3TBOp Ha 3axapo3a, NPUNoXeH cnep dasa nokbriBaHe,
MHXBupa HapacCTBAHETO Ha KbMHOBETE MpPU BCUYKM
BKITIOMEHU B eKCnepuMeHTa reHoTunose. [Npu noeyerto ot
N3CneABaHUTE reHOTUNOBE BOAHWAT AeduunT NoTUCKa B
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Mno-ronsiMa CTENeH HapacCTBaHETO Ha HaA3eMHaTa YacT —
npopacTbka, B CpaBHEHWE C kopeHa. CTOWHOCTUTE Ha
npu3HauuTe AbJXKMHA Ha KOpPEHUTe, Ob/KUHA Ha
MPOpacTbKa, OTHOLLEHNE MEXAY KOPEHUTE M NPOpacTbLuTe
Mpw HopMarHa BOA006e3NeYeHOCT 1 NPy OCMOTUYEH CTPEC
1 KOePULMEHTUTE Ha AENPECUS B pacTEXa Ha KOPEHUTE W
MpopacTbLUMTE, KaTo M3pa3 Ha CNocoBHOCTTa 3a OCMOTHYHA
perynaums Ha HUBO LUANO pacTeHWe, Ha POAWUTENCKUTE
rEHOTMNOBE W XMOPUZHUTE KOMOMHALMM U CTaTUCTUYECKaTa
[OKa3aHOCT Ha pasnukuTe ca NocoveHu B Tabnuua 1.

BknioueHuTe B n3cnenBaHeTo poguTenm - oopasum
OT pasfnu4yHN BMAOBE Ha CeM. JKUTHM M COpTOBE TBbpAA
MLIeHnLa, CbLUECTBEHO CE pasnuyasar no cnocobHocTTa
cu 3a ocmoperynauus. BapupaHeTo Ha KoeduuneHTa Ha
aenpecus e B pamkute mexay 5.8% 3a obpaseua ot Ae.
tauschii, koWTo nokassa Haii-gobpa cnocobHOCT 3a
ocmoperynauus, fo 64.2 % npw obpaseua Tr.dicoccoides
— C Haii-cnaba. CopToBeTe TBbpAa nuweHuya A-233 n
,benocnaea’ ¢ koecpuumeHTy Ha genpecust 21.7% 1 22.9%
ce OTnnyaBaT CbC CPaBHUTENHO A0OPO HMBO Ha
ocmoperynauus (boxaHosa u ap., 2009). O6pasuute oT
Ae. umbellulata, Tr. timopheevii, Tr. spelta v Tr. carthlicum
MoKasBaT MoO-HWUCKO HUBO Ha OCMOpErynauust  CbOTBETHO
no-cnaba CyxoyCTOWYNBOCT B CPABHEHMWE C OCTaHanmre no-
4YyBCTBUTENMHU KbM 0OE3BOAHSABAHE COPTOBE TBbpPAA
nwexunya — ,leprana’, ,Bvaxon” n [1-6189.

CyxoycToitumBocTTa Ha 06pasum ot poa Aegilops,
B TOBa 4ucno u Ae. tauschii, e goknageaHa u OT gpyru
aBTOPK Bb3 OCHOBA Ha (PU3MONOMMYHN MoKasaTenn karo
OTHOCUTENHO BOAHO cbabpxaHue (RWC), BopeH
noteHuwan B nucrata (LWP) (Damania et al., 1992).
YCTaHOBEHO € MoBWLLaBaHe Ha CyxOyCTOWYMBOCTTa Npu
CUHTETWYHA XeKcannouaHa MnuweHuua, nonyvyeHa ot
KpbcTOCBaHeTO Ha Tr.durum v Ae. tauschi (Valkoun, 2001).

N3nutBaHuTe XMOBPMAHM NUHUM nokassaT
pasnuyHa cnocobHocT 3a ocmoperynauusa. Ocem OT TAX
Ce 0T/IMYaBar ¢ no-gobpa oCMoperynaums B CpaBHEHNE C
Hal-TONepaHTHUTE Ha 3acyLUaBaHe TBbPAW NLLEHUUN: 4Be
nuHUKM — 14 1 16, OT KPBCTOCKaTa Mexay TBbpha niieHuua
u Tr. carthlicum, pBe nuHum — 20 1 29, OT XMOPUAN3NPaAHETO
c Tr. spelta, nunua 21 - ¢ Tr. monoccocum, NMMHUA 26 - ¢ Tr.
timopheevii, nudusa 30 — c Triticale. MNMpu nuHuata 25
(Bbaxoa x Tr. dicoccoides F.,) e n3amepeH Hail-HUCbK
KoeuUNEHT Ha Lenpecus OT BCUYKW U3CNenBaHu
XxubpuaHu nuHum. To3n pesynTtar e TpyaHO Aa O6bae
00sICHeH, KaTo ce uma npeasug, ve aueuat obpased,
yyacTBaLy kato GalluH poguTen B KpbCTOCKaTa, Nokasea
Hal-BMCOK KoeMUUUEHT Ha genpecus. Bb3MOXHOTO
0BsICHEHWE € NosiBaTa Ha ronsiM XeTepo3nceH eexT B TOBa
F, nokoneHue, BoAeL A0 NOHWXaBaHe Ha KoeuuyeHTa Ha
Zenpecwsi, T.e. O NO-BUCOKO HWBO Ha OCMOperynauus u
KOHCTaTupaH OT Hac B M3CrefBaHus 3a yCTaHOBsIBAHE
HacneasBaHeTo Ha To3u npusHak (Bozhanova and Dechey,
2010).
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Ta6nuua 1. lenpecus B pactexa Ha KbiiHOBe nof AeACTBMETO HA OCMOTUYEH cTpec (1M 3axaposa) npu xubpuam,
MoSy4eHN OT KPBCTOCBAHETO Ha TBBbPAA MNLIEHMLA C OTAANEYEHN BULOBE U TEXHUTE poauUTenN
Table 1. Growth depressing in seedling, cultivated in solution with increasing osmotic pressure in durum wheat
interspecific hybrids and their parents

ObrmxmHa Ha KbrHoBeTe KoednumeHT
Length of seedlings Ha fenpecus:
r KoHTpona OcmoTUYEH cTpec Depression
eHoTUn . S
Genotype Control Osmotic stress Coefficient %
K n K/n K n K/n K n
R R R/S R R R/S R S
cm cm cm cm
1.Aeg. tauschii (D) 37.2 29 1.28 29 27.3 1.1 22 5.8°
2.Aeg.umbellulata (U) 38.3 22.7 1.69 235 15.5 1.5 386 [31.77"
3.Tr.dicoccoides 38 53 0.72 16.5 19 0.87 56.6 64.2'
4.Tr.monoccocum (A) 39.4 50.8 0.76 23.2 35.9 0.64 41.1 29.3°
5.Tr.timopheevii (AG) 51.4 58.8 0.87 36.4 39.2 0.93 29.2 |33.3%
6.Tr.spelta (ABD) 46.4 52.3 0.88 18.8 35 0.53 595 3317
7.Tr.carthlicum (AB) 51.6 51.2 1.0 30.6 30.6 1.0 40.7 40.2"
8. Tr.durum A -233 (AB) 39 23 1.7 335 18 1.9 14.1 21.7°
9. Tr.durum l'epraHa 43 24.5 1.8 28.5 16.7 1.7 33.7 [31.87
10. Tr.durum Bb3xog 49.8 50.1 0.99 47.5 35.8 1.3 4.6 28.5°
11. Tr.durum Benocnaea 46,1 42 1.1 41,4 32,4 1.3 10,2 | 22,97
12. Tr.durum [-6189 79.6 63.7 1.3 45 45.1 1.0 43.3 [ 29.2°
13. 7346 x Tr.dicoccoides 54.5 53.4 1.0 31.3 41.1 0.76 42.6 237 |
14. 7383 x Tr.carthlicum 27 41.6 52.1 0.79 37.2 46 0.80 106 [11.7%
15. 7383 x Tr.carthlicum30y4 48.8 54.7 0.89 354 42 0.84 275 | 23.2% |
16. 7383 x Tr.carthlicum306 31,6 257 1.23 30,1 24,6 1.23 47 4,3°
17. 7383 x Tr.carthlicum29 32,7 51,4 0.64 31,6 16,9 1.87 3,4 67,1
18. 7383 x Tr.carthlicum 6 58,3 50 1.17 46,5 28,5 1.63 20,2 43,0
19. 7383 x Tr.carthlicum . 57,3 47,3 1.2 28 34,3 0.82 51,1 27,5
20. (B-onx6189) F1xTrspelta F4 | g3 | 434 | 123 | 434 | 342 | 127 | 181 | 206°
X Bbaxoa B1
21. (B-on x 6189) Fix 48 | 482 | 10 | 394 | 307 | 128 | 163 | 18%
Tr.monoccocum
22. (M-Ha x benocnaea) F1 x g
Tr spelta F5 62.2 50.3 1.24 49 35.2 1.39 21.3 | 30.1
ZBi'(r'“a xB-op)F1 xAeg. tauschilt | g43 | 506 | 119 | 304 | 322 | 122 | 347 | 364"
24 (I'-Ha x B-og)F1 x Tr.timopheevii 57.5 47.3 1.22 34 22.2 1.53 41 53.1
25.Bb3xog x Tr.dicoccoides F1 62.6 54 1.16 48.5 49.2 0.99 22.5 8.9% |
26.(B-o4 x 6189) F1 x Tr.timopheevii 53 431 123 434 342 126 18.1 20.6°
X Tr.durum B1
27. 6189 x Tr.dicoccoides 63.8 53.9 1.18 14.8 9.5 1.56 76.8 | 82.4"
28. 6467 x Mpecnas B1 59,3 46,7 1.27 16,5 10,8 1.53 72,2 | 769"
29 (Moxboa) FixTrspeltaFax | 508 | 419 | 126 | 437 | 359 | 121 | 172 [14,3
b3xog B1/3
30. 6189 x Triticale 60.7 49.3 1.23 48.4 41.9 1.15 20.3 155 |
%1' B-8a x Aeg.umbellulata F1 x 633 | 47 | 135 | 36 325 | 111 | 431 |309%"
r.durum B1

K — kopeH, I — npopacmek; R - roots, S — Shoot

Tpu xubpungHu nuHum - 13, 15, 17, ca ¢
KoedULNEeHTN Ha Senpecusi, CbU3MEPUMN C TE€3N Ha
reHOTUNOBETE TBbPAA MLUEHULA C HA-BUCOKO HMBO Ha
ocMoperynauusi, a BCUYKN OCTaHanu SEBET NUHUN — C
Koed@uUNeHTN, NOo-BUCOKN OT HaR-YyBCTBUTENHUTE
reHOTMNoBe TBLPAM TNLWEHUUN, W3NoN3BaHu B
nacrneaBaHeto. XnbpuaHuTe NiHUM 27 — OT KPbCTOCBaAHETO
c Tr. dicoccoides, 28 — ¢ Tr. aestivum, n 24 — ¢ Tr.
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timopheevii, nokassaT Hal-BUCOKWU KOEULUEHTU Ha
Zenpecust N crnefoBaTenHo ca ¢ Hai-cnaba cnocobHocT
3a ocmoperyaums.

KaTo Lsno BCUYKKM BKMHOYEHN B M3CNEABAHETO
reHOTUNOBE — POAUTENW M XMBpuau, moxe ga ce
pasnpefensaT B YETUPW rpynn B 3aBUCMMOCT OT
KOe(hMLMEHTUTE Ha JEenpecust Ha NpopacTbLUuTe B Cpeaa
C BUCOKO OCMOTWYHO CbAbpXaHue. B mbpsara rpyna ¢ Hai-
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HUCKM KoeMUMeHTU Ha genpecust — oT 4.3% 1o 18%, nc
Hal-BUCOKO HMBO Ha OCMOpErynaums, no-gobpo ot ToBa
Ha W3crneaBaHuTe reHOTMNOBE TBbpAa NWeHNUa, nonaaar
22.6% ot BCW4kM reHoTunose. BvB BTOpaTa rpyna c
koeduumeHTn Ha genpecus ot 20.6 40 22.9% 1 CbC CpeaHo
BICOKO HVMBO Ha OCMOpErynaumsi, CbU3MeEpPUMO C TOBa Ha
Haii-TONEPaHTHUTE Ha 3acyluaBaHe TBBbPAM MLIEHULM,
nonagat 19.4%. Hai-mHorobpoitHa e rpynaTta Ha
FEHOTUMOBETE CHC 3a[0BONUTENHO HUBO Ha OCMOpPEry-
naums, B KOSITO nonagart M Hail-4yBCTBUTEMHUTE KbM
OCMOTUYEH CTPEC COPTOBE TBbPAA MLLEHULA.

n3Boau

B pesynrtar Ha npoBedeHOTO M3cnefBaHe ca
VAEHTUULMPHN XMOPUIHM NIMHAM C NMO-BUCOKO HWBO Ha
OCMOpErynauyusi B CPaBHEHWE C U3NON3BAHUTE FEHOTUMOBE
TBbpaa NweHuua. Te MoXe Ja Cce BK4YaT No-HaTaTbk B
CenekuMoHHaTa nporpama 3a noBuLLaBaHe Ha TOMepaHT-
HOCTTa KbM 3acyllaBaHe. Heobxoaumo e To3n MbpBOHa-
yarneH CKpUHUHT fa 6bae 3agbnboyeH Ypes npocneasBaHe
Ha noBeye (PKU3MONOTNYHM NOKA3ATENMN 1 arPOHOMMYECKN
MPU3HaLUW, CBbP3aHM C pacTexa 1 NPOAYKTUBHOCTTa Npw
3acyLuaBaHe.
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