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Phenotypic and molecular evaluation of fragrance in Iranian rice genotypes

¥ - . Y . Y \ T
)Jﬁéﬁd‘.}b#c @%'“Y”‘J@*“‘J“r‘:?"u“wsl"@;df‘uﬂf
 rs <SOb

ol

'95_1.94_1950.@\ﬁléﬂdh\_ﬁ:}jj);)@;J}Q}n)&gj;éu{lw‘)\.\fﬂf.@).gj)ﬁéd!.f‘WYDéljw.c‘ggd.:l.é‘.g‘gge;

V=Y (OOl (215

L (Sl @ o8 TR0 phae Cdmo Salo3T (ol 53 ol jhas (5529 (8 5 410 Sl oS (sl vao ol S (S
2P (J9090 S P95 9 415 5 5 2 (595 A3 VY pureilly 9 18U 31 iy (29 bl (AT OgeT S oSk
pdas giomicw S 09031 .S S1F w3380 Suliy 30 19T g OlaMES dwwge 33 1T Lo 50 colais ! sl Sild
LIS W 0310 el (5 a8 i 185 11 9 S5k 095 W 4 sgb & D903 mandll (5 sk pf 9 slaze 0957 92 4 15 @ p P
i 9 39y (I 0933 (S ol (5 a8 é (2L P § (s (Pl ¢ 228 ( BT e obmnd ol slaze Ll
SOLE 45 818 oL (ASA) T —olais! 3G ,SiLis s SSRA463-L413 1S5 bl 19 Jo¥90 b 35! ol . N0
Gt pé pLE ) pliw g ytamo o5y 17 b3l 3390 gz P 31 9 S99 Kb N> (5 st pé § slane plB! 1 SSR4463-1413
2l g saze 135 ¥ 38 ASA LSS gl elol p .Cudld Cdblian jlas S iomiu gl b Egogn (pl 45 Wb 0318 Lyl
9 ydaxe g9 1 pBf Wilgi o Vb 38 b SSRA463-L413 ,Silis 45 310 Ol uiod ol gulis . N bl (5 ae pi pB
Lacsi953 @ G002 3 (b3l Gl Tl S & Olgie 4 O 3 Wigh oo cnlpls 3 wles plode (5 Sl (8 e
Sae pd 9 pame pB Sw i 30 6165 g 09Me ASA TGS 4™ 818 G (yoamen guld .0 48 515 ooliiul Oyg0 Cumes 5O
Sl S8 Jlo 53 Slacurerr 53 Wlgi oo (ol pls 5™ (Gl 35 15 5 9% 59 58 (S 5 i PBSI Wlgi (0 g% 3900
g dpo g jHled DU & Olgs 4 jlae o

(solais! Kilii 9 g0y 36395000 MANT pily ( solais! PT ( pg w1 - hiwl-Y (suls™ Sao3lg

A5l o gl 0,85 L3l (ol IS asbOLl 31 o s e ) VRRY/ VN i b WWAY/ /I 8 5 50
S oRils (535158 o he 0Stils ) (i )IS7 (5 gomtils—)

(ali_aalami@yahoo.com ¢S5 S Cy) (oS 451K0) O 1 6L ol 5 sly ple ezl e NS o&ils (655 LaS 0uSLiils Sl skl =¥

S il (65,518 0aKils HLiils ¥

2538 g5 Dl 3o oo s 520 —F

OIS ol (5558 0uLsils skl -0

VY


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.1.2.7
http://agrobreedjournal.ir/article-1-42-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-31]

[ DOR: 20.1001.1.15625540.1393.16.1.2.7 ]

WA Slgr o) ojlad ool dl Nt s ool Al

LS g pkn Jglomn L L 5 55 n 03l Dl OT s
035 (6 e (Llodd ol uSTTy e
a0 e |y g g 03 ke 2 L s
FA L Ode s sl oy 35 L )
G ) oedes b W3y (g3 Sl
3031 3 e O3 gLl e 5 03y slei
(el L5 Sla e Dok 1 O3 b s oS
S8 S E5ls S b sl Shsy o hlie )
s 55b 4 1 2AP y3lia Sl 5306 48 35 5 5
5 0l iy ol bl ekl 6 Sl g5
6oL slawi eslsia slaaal o o Jf\ 5039 A Ay
bt a5 (BB g cnl (ABL 4> 3 g 4 g
TN P T IS PRI PGV E PR
(Marker Assisted Selection: MAS) s Jiul.«u LS
b 035 G35 5 o2 5 O3 ode bl oo
23 1y e @3b B ey OGl &S syl
s o ANl Glaasl s o Julse 56
Chen et al., 2006; Sarhadi et al., 2007; Jin et al., )
S5 sl Slis 0,00 wlal ol L2010
Lang and Buu, ) e ol b 4tens (WSSR 9 SNP
2008; Jin et al., 2003; Sarhadi et al., 2007; Kibria et
M polatl iS5G sy women 5 (al, 2008;
osba (Allele ASA)
Rl Gk Glelsn s lesnS
2 PyaS 4 e S Sl LGS S
Lyl eslel B B8 Jb= 5y lalimes

Specific Amplification;

.(Kibria et al., 2008)
& W5 5" 0l (Lang and Buu, 2008) 5 5 <Y
e 55 bl gl PCR 2w DNA sla Silis
el S sl afer 05 Fie s G8s JEIL
RFLP Sl G LT it oslizul B o
505,85 olelis RM223 o)lbe s, Silis 5 RG2S
& ,ls s o fer 05 L o LS:.«}:;_ oS Wl Ol
S w i B el sl 63 s Ll e S

\y

400

e &l () e dpame K
5 A4S o el 1y Ol Comer Sl a1 i Ao
{(Brar et al., 2012) 3,l> olie Cual )5 cags i
@ls 3 Sl 5 ogde =2 el glaasl s
w5 BB ol G 5 S 5 Sy LoiS
b bl Sy CdS Ll Sl
5 okl Ol e (g al IS cails o310 dile
S osphe edkmie K3 Sleses (S
5 o s Sy 5 ke Cde Ole ol s
3 Jpeme ol OB WS 5 e SN 34
S S 0d ke lerdse plel ASL e Oler
& ol (2-acetyl-1-pyrroline) g u—Y— Jzwl-¥
A a5 (S35 Jelse b o 0T Ol
oS 5 NF 0486 (Kibria ef al., 2008) 3,8
.utouoslsﬁs;:;@'ﬁ,u);;y)qxsw,\}
Olse a4 QAP) (g m—V= Jwk-Y LOT Ols I &7
St gl U ) g0 s 53 s ol S 5
Slewl plyl o N N g o
S 5 Olge a4 (ALL) ol 5 (OLWSTL 5 L)
Buttery et al., 1983; ) Lol odds join e Lol
Lorieux et al., 1996; Chen et al., 2006; Shi et al.,
(a\.a.? 3 2AP%§J5 .(2008; Sakthivel et al., 2009
a:!:ﬁ&ﬁu@)kg#@ﬁdﬁéuw
5 (Buttery et al., 1983; Chen et al., 2006) "l ol
Ll 4 G G ol s wnd 55 0T c]a.w
(Yoshihashi et al., 2002) Cosl 5V odd s
9%03&6;*”1@;\;0\,:;6(:;34{%;@&
ME 36 i ke U8 53 A a0, 53, (r)

.(Bourgis et al., 2008) .l
wlls Gl e gl gy, 0SS
el ol i g 5 5 e Sne
Gk 5oy ki 0y 8 TGO E RIS
S el b &8y il O b s Wil ab Dt


https://dor.isc.ac/dor/20.1001.1.15625540.1393.16.1.2.7
http://agrobreedjournal.ir/article-1-42-fa.html

[ Downloaded from agrobreedjournal.ir on 2025-12-31 ]

[ DOR: 20.1001.1.15625540.1393.16.1.2.7 ]

"3 ee JSse s o548 5"

b 2550 g5 0h Pl 5 ap Sla g5 e 5 ol =) Uil

Table 1. Names and origin of local and improved rice genotypes in experiment

Genotype s Type - Origin £ Genotype s Type s Origin lee
Tarom daylamani Slbselb Local +» Mazandaran o453k Shahpasand Aoz Local +» Mazandaran RIFESN
Ali kazemi b Jte Local 5 Guilan o8 Sepidroud 35,4 Improved olirSo!  Guilan Ry
Domsiah slss  Local 5 Guilan oS Line 6 #.Y  Improved olirSo!  Guilan Ry
Binam el Local 5 Guilan o8 Ghashange &5 Local s Guilan Ry
Fajr 5 Improved oliol  Mazandaran o4k Nemat Cwxs Improved ols7Mo!  Mazandaran Oy
Bahar hybrid s 4 ,.a  Hybrid 4,2 Guilan o8 Tarom mantaghe aibtae b Local +» Mazandaran Ol
Tarom mahali ool Local +» Mazandaran o435k Mohamadi s4>s Local s Guilan Ry
Hashemi s Local s Guilan S Amol3 ¥ LT Improved ols7Mo!  Mazandaran a5k
Anbarbu »~s Local 5 Guilan o8 Khazar ,7 Improved olizSo!  Guilan Ry
Shafagh sas  Improved olidol  Mazandaran o,k Bejar s Improved odsmMo!  Guilan ke
Sangjo & Local +» Mazandaran ol,u3L  Dasht <> Improved ols7Mo!  Mazandaran a5k
Gohar & Improved sdirMol  Guilan o3 Sahel J=w Improved ols7Mo!  Mazandaran a5k
Gharib siah reihani Sbw, el Local 5 Guilan o Gil3 v 1€ Improved olirSo!  Guilan kg
Domsefid Aiwps  Local 5 Guilan o Kadus 938 Improved olirSo!  Guilan Ry
Neda s Improved oli-dol  Mazandaran Oyl
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Table 2. The sequence and characteristics of used primers in this experiment

J?)'L&T rU L;“j Jlast sles .
Primers Sequence Annealing Temp. Reference
5'-GACGGTGAACATTCAATTAAAAAG-3' .
SSR4463-L413 53 Bourgis et al., 2008
3'-AGTGGGATTTCATTAATTTCCTG-5'
5'-CATATGGTGCACCTCAATGCCCAG-3' .
5537-8 60 Bourgis et al., 2008
3TTTGGATCCGCCCCACCAACGACC-5'
ESP 3-TTGTTTGGAGCTTGCTGATG-5' 58 Bradbury et al., 2005
IFAP 3'-CATAGGAGCAGCTGAAATATATACC-5'
INSP 3'-CTGGTAAAAAGATTATGGCTTCA-5'
EAP 3'-AGTGCTTTACAAAGTCCCGC-5'
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Table 3. Evaluation of fragrance in studied rice genotypes based on qualitative tests methods

oyl oS st old oS sl e
No. Genotype [ Mean Result No. Genotype [ Mean Result
1 Tarom dailamani Slabs oyl 0.87 + 16 Kadous 8 0.20
2 Ali kazemi b e 0.87 + 17 Sepidroud spdee 033
3 Domsiah olwnd 0.93 + 18 Line6 ¥ 033
4 Binam el 0.80 + 19 Ghashange Lz 033
5 Fajr ) 0.44 + 20 Nemat Casi 0.33
6 Bahar hybrid Sl s 0.71 + 21 Tarom mantagh ailaiep b 0.33
7 Hashemi sols 0.87 + 22 Mohamadi St 033
8 Anbarbu e 0.73 + 23 Khazar S 0.33
9 Shafagh i 0.87 + 24 Bejar S 0.07
10 Tarom mahali e b 0.67 + 25 Dasht cas 027
11 Sangjo & 0.87 + 26  Sahel Jel 027
12 Gharib siah reihani S ol 0.80 + 27 Gil3 vy £ 033
13 Gohar Yy 0.80 + 28 Shahpasand dwols 020
14 Domsefid L o3 0.27 - 29 Amol3 LT 033
15 Neda 1% 0.33 -
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Fig. 1. Observed polymorphism for 4463-L413 marker in rice genotypes on 3% agarose gel and 100 bp

ladder. The genotypes are in the base of table 3. Positive (+) shows fragrance genotypes and negative (-) shows

non-fragrance genotypes. (Some genotypes were repeated in bottom gel for better comparisons)
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Fig.2. Observed polymorphism for ASA marker in rice genotypes on 1.5 % agarose gel and 100 bp ladder.
The genotypes are in the base of table 3. Positive (+) shows fragrance genotypes and negative (-) shows non

fragrance genotypes. (Some genotypes were repeated in bottom gel for better comparisons)
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Table 4. Comparison phenotyping and molecular markers results for fragrance in rice genotypes
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Phenotypic and molecular evaluation of fragrance in Iranian rice genotypes
Karami, N.l, A. Aalamiz, H. Samizadeh3, M. Alahgholipour4 and B. Rabiei’

ABSTRACT

Karami, N., A. Aalami, H. Samizadeh, M. Alahgholipour and B. Rabiei. Phenotypic and molecular evaluation of fragrance

in Iranian rice genotypes. Iranian Journal of Crop Sciences. 16(1):12 -24. (In Persian).

One of the important factors determining the rice grain quality is fragrance. In this experiment, 29 Iranian
rice cultivars were analyzed for aroma using qualitative test, 1.7% KOH sensory test on leaves and grains and
molecular methods based on specific markers at Rice Research Institute of Iran, Rasht, Iran in 2011. Qualitative
fragrance test divided rice varieties into two fragrant and non-fragrant categories; 13 fragrant and 16 non-
fragrance cultivars were identified. Superior fragrant cultivars were Domsiah, Alikazemi, Binam, Fajr and
Hashemi and the most non-fragrant cultivars identified as Nemat, Khazar, Neda, Sepidroud and Dasht.
Molecular evaluation results based on SSR4463-1L413 and allele specific amplification (ASA) markers indicated
that SSR4463-L413 marker was polymorphic in fragrant and non- fragrant cultivars. SSR4463-L413 marker
also identified 13 fragrant and the others as non-fragrant cultivars. This finding was similar to qualitative test of
aroma. ASA marker also identified 13 cultivars fragrant and the others as non-fragrant. Results of this study
indicated that SSR4463-L413 marker can discriminate aromatic and non-aromatic Iranian rice cultivars with
high resolution, therefore, it can be used as an efficient marker for evaluating and fast screening of genotypes in
the rice segregating population. Also, the results indicated that ASA marker, in addition to ability in predicting
homozygous aromatic and non-aromatic cultivars, it could identify heterozygous non-aromatic individual rice
plants; therefore, it can be suggested as a co-dominant marker for selection in rice segregating population for

aroma.

Key words: 2-acetyl-1-pyrroline, Betaine aldehyde dehydrogenase, Rice, Specific Allele and Specific marker.
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