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Abstract

Solanum cheesmaniae tomato collection consisting of 58 recombinant inbreds obtained as a result of hybridization between
Solanum lycopersicum and Solanum cheesmaniae was investigated. The plants were grown as irrigated and non-irrigated.
A standard agrotechnology for determinant tomatoes was applied. It was found that the influence of the irrigation regime on
the ascorbic acid synthesis in the fruits was relatively minor. The genotype effect on this component in the lines with red, red-
orange and orange-red fruits was at close and high values up to 55.21 per cent. The ascorbic acid content varied from 19.48
to 60.49 mg per 100 g for irrigated plants and from 12.52 to 85.64 mg per 100 g for non-irrigated ones. Some of the lines could
be used as initial materials for breeding of tomatoes with high biological value combined with drought tolerance.
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IOuneute pomartun Solanum cheesmaniae NPON3xXox-
4aTt oT ocTpoB [[@ananaroc v ca npegnoynTaHu oT ce-
NeKUMOoHepuTe Nopaaun necHaTa UM KpbCTOCBAaEMOCT
C KynTypHus Bua Solanum lycopersicum. Qpyrv BaxHW
npeaMMcTBa ca YCTOMYMBOCTTA KbM WMKOHOMUYECKM
BaxkHu 6onectn (Robert et al., 2001) 1 TonepaHTHOCT-
Ta KbM 3aconsBaHe Ha noysata (Rush and Epstein,
1976). Tb KaTo BUOBLT € XETEPOreHeH No MHOro Npu-
3HauuM, ToBa Cb3gaBa Bb3MOXHOCT 3a OTbop u yc-
nelHa cenekumst no TOYMHO OornpeadeneHn nokasatenu
(Fernando et al., 2004).

BbB Bpb3ka C HacTbNBaWMTE KIMMMATUYHK NPOMe-
HW, CBbP3aHM C NOBULLIABAHE Ha NIETHUTE TeMnepary-
py 1 HaMmansiBaHe KONMYEeCTBOTO Ha BanexuTe npes
BEreTaunoHHUSA Nepuoa, Kakto M NOBULLEHUAT UHTe-
pec Ha nNoTpebuTennTe KbM €CTECTBEHUTE aHTUOKCK-
OaHTN, MHOTO CEeneKkuMOHHW nporpamm no gomatute
Ce Haco4BaT KbM Cb3faBaHe Ha copTose 1 F, xunbpu-
O ¢ nosuweHa GuonornyHa cTorHocT ([daHaunos,
2002; Pevicharova and Ganeva, 2004; Dorais, 2008)
1 TONEPaHTHOCT Ha 3acyluaBaHe (Stoeva et al., 2010).
M300pbT Ha poaouTeENCKM KOMMOHEHTU, Cb3dadeHu C
yyactueto Ha Solanum cheesmaniae, Hanara ga ce
N3BbpLIAT peavLa ekCnepumMeHTn, 3a Aa ce npocnenm
KakbB € e)eKTbT Ha HamareHOTO KOMMYEeCTBO BOAaA
npy OTIMEXOAHETO Ha pacTeHusTa BbPXY XUMWUYHUS
CbCTaB Ha nnogoeeTte. HacTtosileTo uacneasaHe e
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YyacT OT KOMMJieKcHa nporpama v uva 3a uen ga ce
oueHn BITMAHMETO Ha reHotuna u pe>|<|/||\/|a Ha Hano-
fBaHe BbPXY CbObPXAHMETO Ha CyXO BELEeCTBO U
ackopbuHoBa KucenuHa B MHOpeOHW NUHUK goMaTw,
Ccb3gajeHun ¢ ydactmeto Ha Solanum cheesmaniae.

MATEPUWAN U METOOU

Mpe3 nepmoga 2007 — 2008 r. e nscnegsaHa Konek-
umst ot 71 MHOpPEeoHN NMUHUM OOMATKW, NONYYEHN Ype3
xnbpuamsaumsa Ha Solanum lycopersicum v Solanum
cheesmaniae. \3nona3saHn ca TPy KOHTPOSHM copTa
(K, =UC 204 c; K, — M 82d; K, — TA 209). PacteHusTa
Ca OTrnedaHn B TpU MOBTOPEHWS, KaTo e MpuroxeHa
CTaHgapTHa arpoTexHuka 3a AeTEPMUHAHTHN SOMaTu
Npu NOMMBHU YCINOBUS U B YCINOBUS Ha BOAEH AedULNT.
JIMHUKTE, KOUTO NP BTOPUSI HAYMH Ha OTIMNEXAaHe He
ca umanu HopmarHo nnogoaaBaHe, He ca OLEHSABAHN.
Mpwn ocTaHanuTe 58 XM3HEHM NUHUM Ha cpeaHa npoba
o1 20 nnopga 3a BCEKW BapuaHT € OnpeneneHo cbabp-
)KaHMETO Ha CyxO BeLLecTBO (pedpakTOMETPUYHO) U
ackopOMHOBa KMCENuHa Mo peakumusita Ha TuMaH ¢
M3non3eaHe Ha 2,6-OuxnopgeHon-nHaogeHon KaTo
nHavkatop (FfeHagueB u gp., 1969).

JIvHunTe ca ycrnoBHO pasnpegeneHn B Tpu rpynm
crnopep, Bu3yarnHus UBAT Ha nnogosete uMm: | rpyna —
XBNTO-OpaHXeBW NnofoBe (CbabpKaHue Ha beTa-ka-
potuH 80 — 90% oT obwuTte Barpuna); Il rpyna — yep-



BEeHW nnopose (CbabpxaHune Ha nukonuH 80 — 90%
oT obwuTte Garpuna); Il rpyna — yepBeHO-OpaHXeBU
nnopoee (CbabpkaHue Ha nukonuH 40 — 60% ot 06-
wmTe Garpuna).

Pesyntatute ca obpaboTeHn 4ype3 aBydakTopeH
ancnepcuroHeH aHanus (nporpama Excel) n MHoxecT-
BEH OUCNepCcuUoHeH aHanu3 no ObHkaH (1955).

PE3YNTATU U OBCBHXOAHE

B npeobragaeaiiata 4acT OT JIMHUWTE CbAbpXKa-
HMETO Ha CyXO BELLECTBO B MfI0AOBETE HA JoMaTute €
MO-HUCKO MpW CTaHOApTHa arpoTeXHWKa Ha oTrnexaa-
He (Tabn. 1). V3knioyeHnsa ca permcTpupaHn npy IMHAK
RI-1, RI-26 1 RI-69 ot rpynata ¢ >XbnTo-opaHXeBu nro-
nose, RI-55 o1 rpynara c Yepsenu nnogose u RI-22 ot
rpynara c YepBeHO-OpaHXeBU nnogose. MosuiLaBaHe-
TO B CTOMHOCTTa Ha TO3W MoKasaTen npu OTImexaaHe
6e3 HanosiBaHe e ot 0,3 o 3,5% 3a nbpBara rpyna, ot
0,3 0o 3,0% 3a BTopara 1 ot 0,2 go 3,6% 3a TpeTaTta.

lMpn BapmaHTa C HamosiBaHe CbObPXAHMETO Ha
ackopbuHoBaTa KMcenuHa e B rpaHuumte ot 22,98 fo

60,49 mg% B NMHUUTE C XbMATO-OPaHXEBW MNOLOBE
(cpur. 1), ot 19,48 0o 60,30 mg% B NUHUKTE C YepBEHU
nnogose (cour. 2) n ot 26,82 0o 53,72 mg% B NuHUUTE
C YepBeHO-opaHxeBu nnogose (dur. 3). MNMpasu BRe-
yatneHue, Ye B MbpBaTta WM TpeTaTta rpyna, KbaeTo e
noayepTaHo NpMCLCTBUETO Ha Solanum cheesmaniae,
CTOMHOCTUTE Ha ackopbUHOBaTa KMCENMHa KaTo Lo
ca No-BMCOKN B CPABHEHUE C KOHTPOITHUTE COPTOBE U
nunHum ot Solanum lycopersicum. B rpynata ¢ XbnTo-
opanxesu nnogoee 89% OT NMHUKUTE NpeBuLLaBaT Mo
TO3U MoKasaTen KOHTPONWTe, Korato pacTeHusiTa ca
oTrnenaHun ¢ HanosiBaHe, U 74% korato ca oTrneaaHun
6e3 HanosiBaHe. B rpynata Ha nuHUUTE C YepBeHO-
OpaHXeBuW NIoAoBe CTOMHOCTUTE ca CbOTBETHO 95%
n 63%. MNMopobHu pesyntatu goknansart Berger et al.
(1966) 3a gueusa Bug Lycopersicum minutum, Hanson
et al. (2004) 3a Lycopersicum pimpinellifolium.
Han-gobpa kKoMOUHaLUUS OT BUCOKO CbAbPXKaHME Ha
pasTBOPMMM CYXM BELLECTBA M BUCOKO ChAbKaHME Ha
ackopbuHOBa K1cenvHa e yctaHoBeHa B RI-5 oT nmbpea-
Ta rpyna, B RI-27 — ot BTOpara u B RI-58 — o1 TpeTaTa.

Tabnuua 1. CbabpxaHue Ha cyxo BellecTBo (Re) B nnogoseTe Ha n3cnegBaHnTe MHGpegHU NMHUK

Table 1. Brix in the fruits of the studied inbred lines

- C xbnTo-opaHxesu nnogose/ - C yepBeHu nnogose/ - C yepBeHo-opaHxeBu nnogose/
Z With yellow-orange fruits g With red fruits Z With red-orange fruits
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RI-1 7.9 abcd 7.2 defgh RI-13 6.7 bc 9.7a RI-4 7.4 bed 9.0 abc
RI-2 8.7 abc 11.3 ab RI-19 6.3 bcd 7.4 abc RI-7 6.1 cdefg 7.5 bed
RI-5 9.6 a 10.4 abc RI-27 6.2 bcde 8.6 ab RI-11 5.0 efg 7.8 abcd
RI-14 7.6 abcde 9.2 abcdefg  |RI-32 42e 7.8 abc RI-12 7.4 bed 8.2 abcd
RI-17 6.9 cde 7.2 defgh RI-37 5.6 cde 6.2 bc RI-16 5.8 defg 7.3 bed
RI-20 7.8 abcd 8.4 bcdefg RI-39 6.2 bcde 6.6 abc RI-21 7.2 bed 8.2 abcd
RI-26 8.7 abc 7.8 cdefgh RI-43 5.8 cde 6.1 bc RI-22 7.7 bed 7.6 abcd
RI-29 8.2 abcd 10.4 abc RI-55 9.2a 7.6 abc RI-23 6.6 cdef 10.2 ab
RI-34 8.4 abcd 8.7 bedefg RI-60 6.4 bed 7.2 abc RI-24 6.8 cde 8.6 abcd
RI-35 9.4 a 10.2 abcd RI-65 7.8 ab 7.9 abc RI-28 7.2 bed 8.1 abcd
RI-36 5.6 efgh 8.8 abcdefg |RI-75 6.8 bc 7.6 abc RI-47 5.7 defg 6.3 cd
RI-41 6.5 def 6.8 efgh K, 4.8 de 6.3 bc RI-48 8.0 abc 8.6 abcd
RI-44 6.3 defg 9.8 abcde K, 42e 50c RI-52 9.0 ab 9.0 abcd
RI-49 8.0 abcd 9.4 abcdef K, 44e 6.6 abc RI-57 7.4 bed 7.6 abed
RI-67 9.3a 11.8a RI-58 9.7 a 11.4a
RI-69 9.1 ab 6.9 efgh RI-59 6.0 cdefg 7.0 bed
RI-74 7.6 abcde 8.8 abcdefg RI-68 7.0 bcde 8.4 abcd
RI-76 7.1 bcde 7.8 cdefgh RI-82 7.2 bed 9.0 abc
RI-85 9.1 ab 10.8 abc RI-83 7.0 bcde 7.8 abcd
K, 4.8 fgh 6.3 gh K, 4.8fg 6.3 cd
K, 42h 5.0h K, 429 5.0d
K, 4.4 gh 6.6 fgh K, 449 6.6 bed

a, b... — Duncan’s multiple range test (p < 0,05).
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Que. 1. CbObp)KkaHUe Ha ackopbuHosa KuceriuHa 8 doMamu C XbJIMO-OpaHXeau niodose
Fig.1. Ascorbic acid content in yellow-orange coloured tomatoes
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Que. 2. CrObpxaHue Ha ackopbuHosa KucesiuHa 8 domMamu ¢ YepeeHu niodose
Fig. 2. Ascorbic acid content in red coloured tomatoes
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Que. 3. CrObpxaHUe Ha ackopbuHosa KucernuHa 8 doMamu ¢ Yep8eHo-opaHxesu rninodose
Fig. 3. Ascorbic acid content in red-orange coloured tomatoes
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Cyxo BeLLecTBO/Brix

dakTop A/
/ . Factor A
g 3 63.78%***

Crvaaiinm ////,' dakTop B/
CbaKT(}::)I/I/ © . AXB Factor B
0/ ***%
16.19% 11.54% 8.48%

AckopbuHoBa kncenunHa/Ascorbic acid

®akTop A
Factor A
y 55.21%***
CnyqanHn dakTop B/
dakTopu/Error AxB Factor B
31.78% 12.72% 0.28%

Que. 4. BnusHue Ha 2eHomuna (¢pakmop A) u Ha pexuma Ha HarosisaHe (¢hakmop B) ebpxy cbObpxa-

HUemo Ha Cyx0 8ewecmaso u ackopbuHosa KucenuHa 8 doMamu C XbJImMo-opaHxesu niodose

Fig. 4. Effect of genotype (factor A) and irrigation (factor B) on brix and ascorbic acid content in yellow-

orange coloured tomatoes
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Que. 5. BnusiHue Ha ezeHomuna (¢hakmop A) u Ha pexxuma Ha HarosieaHe (chakmop B) ebpxy cbObpxKa-

HUEemo Ha Cyxo sewecmeo u aCKOp6UHOSa KucenuHa 8 domamu ¢ yepeeHu rnnodoee

Fig. 5. Effect of genotype (factor A) and irrigation (factor B) on brix and ascorbic acid content in red

coloured tomatoes
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CnyqanHu dakTop B/
dakTopu/Error  AxB Factor B
22.09% 24.99%** 2.28%*

Que. 6. BnusiHue Ha eeHomuna (¢hakmop A) u Ha pexxuma Ha HarosisaHe (gpakmop B) ebpxy cbObpxa-

HUemo Ha Ccyxo eewecmeo u aCKOp6UHOGa KucesiuHa 8 domamu ¢ 4YepeeHo-opaHXxesu rnnodose

Fig. 6. Effect of genotype (factor A) and irrigation (factor B) on brix and ascorbic acid content in red-

orange coloured tomatoes
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Pesyntatute oT ABydaKTOpHUS OUCMEPCUOHEH aHa-
N3 MOKasBaT, Ye reHOTUMbT MMa BaXKHO 3HaYeHue 3a
CTOMHOCTTa Ha pa3TBOPUMMTE CyXW BeLLeCcTBa — No-cra-
60 e 13paseHo NpY IMHAMTE CXXbATO-OPaHXKEBM MITO40BE
(dowr. 4) n NO-CUMHO — NPY NIMHUTE C YEPBEHO-OPAHXKEBU
Mro4oBe M Te3U OT NIMKONMHOB TUN (cpur. 5, 6).

PexnMbT Ha HamnosiBaHe KaTto CaMOCTOATENeH
dakTop He OKa3Ba CbLUECTBEHO BMMSHWE BbPXY CUH-
Te3npaHeTo Ha ackopbuHOBa KucenuvHa B NnogoBe-
Te OT gomartu, Cb3gafeHu ¢ yyactmeto Ha Solanum
cheesmaniae (dvr. 4, 5, 6). [Npu TpuTe rpynu Bb3OEenCT-
BMETO Ha reHOTUNa BbPXY ChAbPXXaHNETO Ha ackopbu-
HOBa KMCENuHa € 3HAYMTENHO U C Brn3KM CTOMHOCTU
B rpaHuumTe ot 50,65 o 55,21%. Banmogencremero
Ha dhaKTopuUTE 2EHOMUI X PEXUM Ha HarlosisaHe, [OC-
Turawo ao 24,99%, e nHamkatop 3a crneuundmyHaTa
eKkcrnpecusi Ha npu3Haka, Bb3 OCHOBa Ha KOSITO MOXe
Oa ce Bogu cenekums ¢ uen nogobpsisaHe Ha buono-
rMyHaTa CTOMHOCT Ha JOMaTU, OTINeX4aHn B YCroBuUs
Ha 3acylwaBaHe. JIMHMMTE C BUCOKO ChbAbpXaHve Ha
TO3M KOMMOHEHT MoraT ga ce M3Mnon3ear kaTto poau-
TErCKM KOMMOHEHTU B CENEKUMOHHaTa nporpamMa.

n3Boaun

PexnmbT Ha HanosiBaHe oka3Ba crabo BnvsiHMe
BbPXY CUHTE3VPAHETO Ha ackopOUHOBA KuCenuHa B MIio-
OoBe OT JoMaTtu, Cb3daeHn C y4acTUeTo Ha Solanum
cheesmaniae.

Bb3geiicTBNETO Ha reHoTuNa BbpXy ChbAbpXKaHue-
TO Ha acKopOMHOBA KUCENNHA NPU JIMHUNTE C YEPBEHM,
YepBEHO-OpPaHXEBU U XXbITO-OPaHXXEBU NOO0BE € C
Onn3KN 1N BUCOKN CTOMHOCTU, AocTurawio Ao 55,21%.

Mpwn cTaHgapTHa arpoTeXHUKa Ha OTrMeXxaaHe ac-
KopOrHOBaTa KMCeNuHa Bapupa B 3aBUCUMOCT OT re-
HoTuna B rpaHuum ot 19,48 no 60,49 mg%, a npu oT-
rmexagaHe B yCrnoBusTa Ha BogeH geduumt — ot 12,52
0o 85,64 mg%. Hakou oT nuHumTe MoraT Ada criyxat
KaTo M3xo4HM hopMM 3a Cenekums Ha AomMaTu ¢ BUCO-
ka GuonorMyHa CTOMHOCT, CbYyeTaHa C TONepaHTHOCT
KbM 3acyLuaBaHe.
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