-~

VY WA (lise; IYY oyloss /o233l Jlo /Jcb)‘ oLlS ZMol doliingly

il (b e 5 (535lS pole oSl
i cbls el askiiag,

(Nicotiana tabacum L.) 49595 (Wuigi; (STl axlllao
o & Jood s yad L 5l el L (Orobanche cernua L.) sl J5 ;acile o

¥ . Y. s .
e p Tl g 05 gy Loy

cdog)l oSl (559l Cannn j 0uSig s Sl g drog )l olKiily (45 yqliS” 0uSisl @Lf S595SSam o CM‘D‘ 09,5 dlzwl =)
(r.darvishzadeh@urmia.ac.ir : Jygume odis g3)
dgon)l SR (55,5LiS oSl (ol (55e)5iSTgn 9 gMol 09 jltils —¥
VIV s o, AVIO/Y redlyys gu,l
WY b VY i

LXVCCS
S5yl bl y3 (Balas Sl sl 25l B 3 (alesl 93 Glle JS 50 Gle 41 (49557 Cunglie anlllae yoliin &
o 313 i s 5 1l MCITAY § FATAY Jlo 53 b duosyl opis Clidod 5550 1 la JS oot o sdla
(ZT") Ay S 3399 (ZY’\) Agr oled Pl S Slhs ag.wdo andllao 390 Olao als )Lﬁa ol Cel Wb U5
Olhio oS 2> LS Sunod 41350 gl baws Aalil Olho o 35 wlws (lgis a9 W 1y (il o i Cud P
P OFY Sy aSles L) (5000 g Sl (Snnod oyl dulyy) Sudd (g 9 (e eIl SWd (g« Sl
OFF Jpamay o)l Hik 35 Caa Olio ool 5l olgise olpli )l Jdla U5 (e g sdle S 50 Gile jede byl
g owiid (1pSile g ad Ll b sl U5 fyom g sdle U5 Ll 33 S g 5 Slos (a5 S (et caired Dg0d 03w
dle @ Jood Uil Caa Ladld ol 5l lai 0 1 3,15 3929 (WU Sl (Kmmod Wid5 Jood (adld § Suige,bd
£Y) polas Socaigy (5ol 89,5 aw ;3 1y adlllas 3590 (S Caigif RIS 455 3505 o3l (i3 )3 Wl S 58
495 b ggome 50 3903 (§u09,5 (Guigij 1) Joosie Sb cuigij 9 (Guigij 1Y) Lawghe Joodi (s1)ld (s cuigij i
9 SPT432 SPT413 gcaigij g C.H.T.209.12exF.K.40-1 g C.H.T.209.126 6b cuigij 95 o0 (3uio0 ! 3 Jols gl &

D903 (Byre e JS 50 dle 4 (89 S gl o T el 9 oy oo i T 4 |, SPT4I2

o 722808 (Jood pad Ul g il 50 e S 435 ( B o islS el

J(FY) OhlSen g sblSong cunl ik Glea ) iy
ol aBl e Y g wpmp @) Ve ole
polie i (pdr 0FF 2 plesd slagilse
Trabzon-258 Corojo Ns-2512 Hiks-Resistant)
bl » (TxR 4 Khatana Gamaica-K-4442
2,8 slwlus O. ramosa 5 Orobanche aegyptiaca
by s Coglin &S Cusl opl p jsSde laie szl
2 yes Sy) (pdn g oslie o] Céx o L S
o b pliegiin )3 (A) yei)le 9 Y dlly g8 e JpS
I, Vastakpai (Type G) plu sif )59 wuiedj ¥
0. cernua 4 cows Jowgio Cuwglie 4 15,8 olwlis
Sl o oyl
Ao J5 dex l jpm sladile 515 35 s 2 L
I eis plo Gozes Jlgiee (st GBS S Olyie 4
Jooite lcwigy Qs Gl Jeov glapasls
& Glye buasls cpl e 1 .(VYD) ges ol
(¥%) (MP) Wy wSke (V) (TOL) Jooo adli
wwdin (1 Ske (VAOY) (SSI) Lis & Camlus adli
(WY) (ST Lis & Joos Ladls (YF) (GMP) WJg
uasls o (V) (Y1) 5 Sles yaslis ((YR) (SI) Liss cus
sl i a4 58 elial (V) (YSI) oSes gyl
oS Joo (asld ised (et 4 .load eolitwl calise
WITH 5 laile 4 bgyye gl 5 a5 (VY) (STI)
ol jslaie a4y oo (adld S lgie 4y D4 o0 04sels
8 b e e J3G 4 Jede scus

Aodko
ormke I S (Nicotiana tabacum L.) eg
by ol oSy 4 sdes jgbay ] (oalaBl 3]
308 0 OB Sl (Ko 05l ogMe (YA F) 355
cely poolS ol cwl 5SS ul*’;»-ﬂ?v »
looyinS Oygo 4 uSly 9 9yl My lp(JeSge

() 2450 o3lazl
& lolaxs] o col cyjlly (alS e S 5pmuile
(P dlge Gl yeud g 0dd Juale (£l LS ady)
Sgdise i olS )3 (ogllael (Sofsledyge s el
QLS 9y b > oS laiss I ()l (V0)
oy o ol 5l ool g (1) W00 gei 5 3,
Olee 53 (Y0) Wloas aslis elyj bl cojlyl 5 acale
Jole ke S acile wdj pé g o) la il
Sl s ) Wil e 8y olS 5Slee ials p
Om) l) Dlge (B > 8 Cunl GlaigS 4 S
olall 358 (STl olS ) J S S oy 1) ST 590
g lojre oS iy b lds e JS 15 sl JSia
SIS oo (w325 1) 29 (W) S il 0355180
pie e USG5 e ol (pbond JyuS (V)
@ P icls) mli bl gSule sey
(VV) polie pl5,) 5l oslital ol Jlo 5 (1) el azsls
bk wlgn & B sl )Slen I eslitel (pizmen
O 3l Oslad 90 3)lg 1 i |y e J5 ST aeals

1- Molecular farming

2- Weed interference tolerance index


mailto:r.darvishzadeh@urmia.ac.ir

\tas

Slaw sl luls 5 bl 9oy quoj sl (ly
Sload amy SB L aluls as eolatwl i) o3 oz 4
o cos inlejl slalals S .Nas p aug £)l5e
(Orobanche cernua) ;Js 5,34 p)5 +/+# L b 5
Sl 09 o] I S e sl b byl
FaBle W els)] & (5 ladmals (B g odd ans
P e ) L5 ag (el 505 Jiste oS & it
B sl Sl aw a8 odlitel @ye plo B ) 5h
=y Olles solad il odudsy (slibwsS 355 Y S L
o )lslinl & as g b b ylalS o g5 Ly )80 Jgbo o
sy w5 pbal (Bpb lapyy slp e
Bl gl 13 5 adloyy (o (S loj 5 eyl
AW 4_§w..>

G joy i3l Mog Cyle Gudiod oyl p> adllas 3y50 il
S5y 3355 {PH) (s le) i 163 (FD) (35,) oS
il K5 5 DRW) (p.5) ade, St o5 (LN)
{BIO) (+.5) ploss: {DWAP) (p,5) S 3 4 (Jls»
(p)5) ©9 Sy Suid iy 9 (HI) cutlsyy padls
of5 s ANEB) s3jélys 3y JS o uiean (LYP)
() o J5 a5 Gjs (FWB) () e U5
@ Beivs ol () JS) 45 6,8 o)l 3 (DWB)
)i eslizel aplals o b 5 Lk 5 gyl
Gl lje s> 5 sl IS ) (b s & ol
95 (V) o @lion ool 0 ol ol sl g 8l e
s sl J8 olas Gl s cplpls o)y 339 (S5
ung (il slaglls) Gl slacaiyy > oud
el b 5 4 Coslie ool an Yoo 5 il
Sty g g 4 b U5 0 ad e & gl
2 3l J5 85 oy 0l oliee (k] cafll) o)
e J5) sals b awlis ) cilisee slacais; b Jols
D95 dwloxe LB (059 Qo

Table 1. Name of studied tobacco genotypes
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Figure 1. Pots washing steps in order to counting the number of Orobanche
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Table 2. Stress tolerance indices used for evaluating the reaction of tobacco genotypes to Orobanche
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Table 3. Variance analysis of studied traits in tobacco under normal conditions
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Table 4. Variance analysis of studied traits in tobacco under Orobanche stress conditions
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Table 5. Simple statistic parameters of agronomical traits of tobacco genotypes under normal and orobanche stress
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Table 6. Correlation coefficients between agronomic traits of tobacco genotypes under normal (below diagonal) and
Orobanche stress conditions (above diagonal)
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Table 7. Mean of stress tolerance indices and yield under normal and orobanche stress conditions in tobacco
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Figure 2. Cluster analysis based on stress tolerance indices and yield of tobacco genotypes under normal and
orobanche stress conditions. For genotype code see Table 1.
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Table 8. Correlation coefficients among stress tolerance indices and yield under normal and orobanche stress

conditions in tobacco genotypes
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Table 9. Principal component analysis for potential yield (YP), yields under Orobanche stress condition (YS) and

stress tolerance indices

ohg Mk oS o> HM STl GMP ssl MP ToL Ys YP Il
o EIye AA NP AV Ry Y Y A 37y 3
VA AF/YY Y s V¥ A A A R %D v

4 Calus (adli $SSI g9y 0y4s (pSle :MP (o5 (jadls TOL by i lasee 13 casdely S5 3,Slas 1YS LGl oy bawme )0 Cuigs) S 5)Slos YD
Loy ) g0 Jleas! pdaw 50 )5 gine Gl 4y e g w5 JaoS adld STI g e (0o HM (559 0580 (qwdin (5:55ke :GMP ¢ 15



WY 5 S 5 eeale o (Nicotiana tabacum L) 555 (slacaiss) iiSTly asdllae

ol 3 e W 50d Qlalid Beadsss o Je
bulyd Glp oo 5 G250 s Gy w2 oy
SPT 413 lacyiss & Jb > dsai osliel ;50
4 95y byl opSws SPT 412 4 SPT 432
oy o3l 3blio (dly drgzn 4 5 W0 MWl 5 i
GMP STI Lt dus 4 15 Lasedo yizmed Ngd ol
0959 SpoSkes b YL (Siusen il yos HM
OmRe ol Mlge ((B0g 9 G5 klyd o
O 4 olus g Joode slacaie) (A0S 5 oyl

B3 cale oS as s uqu 9,~o.>u 3 Q,».\ )’I J.ol> C‘L"

e Sl gy adlas )50 lacuig 3 Slee p 3l S
O lodynS s go5 bld oyl Sy cl aush
slaaely )3 95 cpl 3l Glgiee &5 3l dgg lacuiy;
P S @l ogbe (sl (RS Loy Wl
390 Sy ggeme 3 905 odlizul a5 bulys
09,5 4w > a5 i 4 Cuglie bld I ig5 adlllas
5 (w595 W) buwge Jood (og) YY) wleo
slapasls oIS bl g 085 )18 (i) 1) Jooxie

Lgh oolawl b I8 5 C.H.T.209.12¢ i 9 adlles )90
s wrdpaxe y (leeay C.H.T.209.12exF.K.40-1

&l
1. Abdollahi, A.S. and R. Noor Mohammad. 2007. Evaluation of bread wheat genotypes in terms of
response to weed interference in dry conditions, Journal of Science and Technology of Agriculture
and Natural Resources, 42(11): 93-102.
2. Blum, A. 1988. Plant breeding for stress environments. CRC press. Boca Raton, FL. 223 pp.

3. Bouslama, M. and W.T. Schapaugh. 1984. Stress tolerance in soybean. |. Evaluation of three
screening techniques for heat and drought tolerance. Crop Science, 24: 933-937.

4. Bozhinova, R.P. 2006. Coefficients for determination of the leaf area in three burley Tobacco varieties.
Journal Central European Agriculture, 7: 7-12.

5. Brandle, J. and D. Bai. 1999. Biotechnology: uses and applications in tobacco improvement. In
Tobacco: Production, Chemistry and Technology; Davis, N., Ed.; Wiley-Blackwell: Oxford, UK, pp:
49-65.

6. Bukhat, N.M. 2005. Studies in yield and yield associated traits of wheat (Triticum aestivum L.)
genotypes under drought conditions. M.Sc. Thesis, Dissertation Submitted to Department of
Agronomy, Sindh Agriculture University, Tandojam, Pakistan.

7. Clarke, J.M., R.M. De Pauwand and T.M. Townley-Smith. 1992. Evaluation of methods for
quantification of drought tolerance in wheat. Crop Science, 32: 728-732.

8. Dalela, G.G. and R.L. Mathur. 1971. Resistance of varieties of eggplant, tomato and tobacco to
broomrape (Orobanche cernua L.). Pest Articles and News Summaries, 17: 482-483.

9. Davalieva, K., I. Maleva, K. Filiposki, O. Spiroski and G.D. Efremov. 2010. Genetic Variability of
Macedonian Tobacco Varieties Determined by Microsatellite Marker Analysis. Diversity, 2: 439-449

10. Dhanapal, G.N., P.C. Struik, M. Udayakumar and P. Timmermans 1996. Management of broomrape
(Orobanche spp) — a review. Journal of Agronomy and Crop Science-Zeitschrift fiir Acker und
Pflanzenbau, 176: 335-359.

11. Farshadfar, A., M. Zamani, M. Matlabi and A. Emamjome. 2001. Selection for drought resistance in
chickpea. Iranian Journal of Agricultural Science, 32: 65-77.

12. Farshadfar, E. and J. Sutka. 2002. Multivariate analysis of drought tolerance in wheat substitution
lines. Cereal Research Communications, 31: 33-39.

13. Fernandez, G.C.J. 1992. Effective selection criteria for assessing plant stress tolerance. In: Kuo, C.G.
(Ed.), Adaptation of Food Crops to Temperature and water stress. pp: 257-269.

14. Fischer, R.A. and R. Maurer. 1978. Drought resistance in spring wheat cultivars. 1. Grain yield
responses. Australian Journal of Agricultural Research, 29: 897-912.

15. Forouzesh, S., M.A. Baghestani, H.M. Alizadeh, H. Rahimian Mashahadi and M. Minbashi Moini.
2008. Chemical control of orobanche (Orobanche aegyptiaca) in tomato. 2nd the Iranian Weed
Science Congress, 29-30 January, Mashahad, 503-506 (In Persian).

16. Gavuzzi, P., F. Rizza, M. Palumbo, R.G. Campaline, G.L. Ricciardi and B. Borghi. 1997. Evaluation
of field and laboratory predictors of drought and heat tolerance in winter and its components in wheat
cultivars and landraces under near optimal and drought conditions. Euphytica, 113: 43-52.

17. Golabadi, M., A. Arzani and S.A.M. Mirmohamadi Maibody. 2006. Assessment of drought tolerance
in segregating populations in durum wheat. African Journal of Agricultural Research, 1: 162-171.

18. Goldwasser, Y. and Y. Kleifeld. 2004. Recent approaches to Orobanche management: a review. In:
Weed Biology and Management (ed. Inderjit), 439-466. Kluwer Academic Publishers, Dordrecht,
Germany.

19. Guittieri, M.J., J.C. Stark, K.O. Brien and E. Souza. 2001. Relative sensitivity of spring wheat grain
yield and quality parameters to moisture deficit. Crop Science, 41: 327-335.


http://www.google.com/url?url=http://www.academicjournals.org/journal/AJAR&rct=j&frm=1&q=&esrc=s&sa=U&ei=0nfgU_baF6bB7Aa654CIAQ&ved=0CBQQFjAA&sig2=56V_Ac6E_J_2h98mNMH8WQ&usg=AFQjCNErYI7yrMK5u3LW6DHbMfCtCyUc0A

Wy

20.

21.

22,

23.

24.

25.

26.

27.

28.

29.
30.
31.

32

33.
34,
35.

36.
37.
38.
39.

40.
41.

42.

43.

WA (lise; IYY oyloss /o233l Jlo /Jcb)‘ oLlS ZMol doliingly

Hassani, S., H. Pirdashti, R. Mesbah and N. Babaeian Jelodar. 2008. Evaluation of drought tolerance
indices in yield of six cultivars of Virginia tobacco (Nicotiana tabacum L.). Seed and Plant Production,
42: 129-144 (In Persian).

Darvishzadeh, R., M.J. Mousavi Andazghi and A. Fayyaz Moghaddam. 2017. Study on genetic of
chlorine accumulation in leaves of oriental tobacco (Nicotiana tabacum L.). Journal of Crop Breeding,
9(22): 133-141 (In Persian).

Jafari, A., F. Paknejad and M. Jami Al-Ahmadi. 2009. Evaluation of selection indices for drought
tolerance of corn (Zea mays L.) hybrids. International Journal of Plant Production, 3: 33-38.

Jebri, M., M. Ben Khalifa, H. Fakhfakh, B. Pérez-Vich and L. Velasco. 2017. Genetic diversity and
race composition of sunflower broomrape populations from Tunisia. Phytopathologia Mediterranea,
56(3): 421-430.

Karimi Torki B., H. Hassanian Khoshro, M.R. Bihamta, P. Moradi and H. M. Alipour Yamchi. 2013.
Evaluation of Tolerance of Chickpea Genotypes to Weed Competition. Seed and Plant Production
Journal, 28(4): 471-487 (In Persian).

Karami-Nezhad, M. R., H. Rahimian Mashhadi, S. A. Siadat and M. Minbashi. 2005. Investigation on
competition rye with wheat. First Iranian Congress of Weed Science, 24-25 Jan. 2005, Tehran, Iran.
276-279 (In Persian).

Khakwani, A.A., M.D. Dennett and M. Munir. 2011. Drought tolerance screening of wheat varieties
by inducing water stress conditions. Songklanakarin Journal of Science and Technology, 33: 135-142.

Kristin, A.S., R.R. Serna, F.I. Perez, B.C. Enriquez, J.A.A. Gallegos, P.R. Vallejo, N. Wassimi and J.
D. Kelley. 1997. Improving common bean performance under drought stress. Crop Science, 37: 43-50.
Mohsenzadeh Golfazani M., A. Aalami, H.A. Samizadeh, M. Shoaei Daylami and S. Talesh Sasani.
2012. Study of relationship between yield and yield components in tobacco genotype using path
analysis method. Journal of Crop Breeding, 4(9): 26-40 (In Persian).

Munns, R. and R.A. James. 2003. Screening methods for salinity tolerance: A case study with
tetraploid wheat. Plant and Soil, 253: 201-218.

Nazari, L. and H. Pakniyat, 2010. Assessment of drought tolerance in barley genotypes. Journal of
Applied Sciences, 10: 151-156.

Oak, M., J. Basnayake, M. Tsubo, S. Fukai, K.S. Fischer, M. Cooper and H. Nesbittm. 2006. Use of
drought response index for identification of drought tolerant genotypes in rainfed lowland rice. Field
Crop Research, 99: 48-58.

. Pireivatlou, A.S., B.D. Masjedlou and R.T. Aliyev. 2010. Evaluation of yield potential and stress

adaptive trait in wheat genotypes under post anthesis drought stress conditions, African Journal of
Agricultural Research, 5: 2829-2836.

Pujadas-Salva, A.J.O., J.A. Lopez Saez, P. Catalan and L.L. Saez. 2002. Plantas parésitas de la aleares
ibérica e islas baleares. Mundi prensa, Madrid, pp: 345-451.

Ramirez-Vallejo, P. and J.D. Kelly. 1998. Traits related to drought resistance in common bean.
Euphytica, 99: 127-136.

Roman, B., R. Hernandez, A.J. Pujadas-Salva, J.I. Cubero, D. Rubiales and Z. Satovic. 2007. Genetic
diversity in two variants of Orobanche gracilis Sm. [var. gracilis and var. deludens (Beck) A.
Pujadas] (Orobanchaceae) from different regions of Spain. Electronic Journal of Biotechnology, 10:
221-229.

Rosielle, A.A. and J. Hamblin, 1981. Theoretical aspects of selections for yield in stress and non-
stress environments. Crop Science, 21: 943-946.

Rubiales, D. 2003. Parasitic plants, wild relatives and the nature of resistance. New Phytologist, 160:
459-461.

SAS Institute. 2002. SAS user's guide: Statistics version 9 for windows. SAS Institute, Carry, NC.
Sayyah, S.S., M. Ghobadi, S. Mansoorifar and A.R. Zebarjadi. 2011. Evaluation of Drought Tolerant
in Some Wheat Genotypes to Post-anthesis Drought Stress. Journal of Agricultural Science, 4: 248-
256 (In Persian).

SPSS. SPSS software for windows version 21.0. Inc., Chicago, IL.

Valderrama, M.R., B. Roméan, Z. Satovic, D. Rubiales, J.I. Cubero and A.M. Torres. 2004. Locating
quantitative trait loci associated with Orobanche crenata resistance in pea. Weed Research, 44: 323-
328.

Vinogradov, V.A., E.K. Mironov, N.I. Strelyaeva and Y.F. Sarycher. 1981. Breeding tobacco for
resistance to Orobanche. Tabak, 4: 55-57.

Zangi, M.R. 2005. Correlations between drought resistance indices and cotton yield in stress and non-
stress condition. Asian Journal of Plant Science, 4: 106-108.



Journal of Crop Breeding VoI. 11, NO 32, WINter 2020 .......... .ottt e et eieei e eeieeieenesisneneeneaneenennen 174

Study of Tobacco (Nicotiana tabacum L.) Genotypes Reaction to Broomrape
(Orobanche cernua L.) Weed Using Stress Tolerance Indices

Reza Darvishzadeh' and Iraj Bernousi®

1- Professor, Department of Plant Breeding and Biotechnology and Professor, Institute of Biotechnology, Urmia
University, Urmia, Iran (Corresponding author: r.darvishzadeh@urmia.ac.ir)
3- Associate Professor, Department of Plant Breeding and Biotechnology, Urmia University, Urmia, Iran
Received: July 24, 2018 Accepted: May 11,2019

Abstract

In order to study the resistance of tobacco genotypes to Broomrape (Orobanche cernua L.),
two experiments based on the randomized complete block design with three replications were
conducted at non-stress and broomrape stress conditions at the tobacco research center of Urmia
for two sucsessive years (2007-2009). The results showed that the broomrape infestation
reduced the mean of all studied traits. The maximum reduction was recorded in aerial part dried
weight (31%) and root dried weight (30%), respectively. So that, these traits were known as
susceptible traits. The traits such as number of leaves, aerial part dried weight and root dried
weight showed highly positive and significant correlation with tobacco yield at non-stress and
stress conditions, respectively. So, one can use these traits for selecting tobacco genotypes with
high yield performence. It was also found that there is a high correlation between the tobacco
yield in non-stress and stress conditions with harmonic and geometric mean indices and stress
tolerance index, so these indices can be used to assess tolerance to Broomrape stress in tobacco.
Cluster analysis grouped the studied genotypes into three clusters containing susceptible
genotypes (42 genotypes), moderately resistant (13 genotypes) and resistance (9 genotypes). In
overall, the genotypes C.H.T.209.12e, C.H.T.209.12exF.K.40-1 and genotypes SPT413,
SPT432 and SPT412 are introduced as the most resistance and the highest susceptible genotypes
to Broomram, respectively.
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