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Prediction of high and intermediate amylose groups based on the starch

physicochemical properties in rice (Oryza sativa L.) genotypes
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Table 1. Name, parents, origin and amylose content of rice genotypes

osle Ersbosss SiskeTos 8
No. Rice genotypes Parents iy Origin cliss Amylose group
1 RI1843040 - Saleh x Hashemi Ao x bl RRII'-Guilan oS High YU
2 RI1843056 - Saleh x Hashemi Ao x ila RRII-Guilan oS High YU
3 RI184314 - Saleh x Abjiboji Ao x g 2uT RRII-Guilan oS High YU
4 Saleh Ao IR39385-20 x Khazar ,7#IR39385-20 x RRII-Guilan oS High i
5 Sepirood FYSRU [(Garmsadri x IR8) x IR28] [(sotep £ x IRB) x IR28] RRII-Guilan oS High YU
6 RI184347 - Saleh x Hassani o X g RRII-Guilan oS High YU
7 Nemat S Amol 3 x Sangetarom ¥ JTx abe&e.  RRII-Mazandaran o5k High YU
8 RI1843223 - Saleh x Mohammadi Ao X Gdazs RRII-Guilan oS High YU
9 RI1843228 - Saleh x Mohammadi e X Gdazes RRII-Guilan oS High YU
10 RI1843267 - Saleh x Mohammadi Ao X Gdazs RRII-Guilan oS High YU
11 RI1843230 - Saleh x Mohammadi e X Gdazes RRII-Guilan oS High YU
12 1IR36 - Foreign cultivar &= #5, IRRI>-Philippines ek High YU
13 1IR28 - Foreign cultivar >, o5,  IRRI-Philippines ek High YU
14 RI1843112 - Saleh x Abjiboji Ao x g el RRII-Guilan Rkg High i
15 IR58 - Foreign cultivar >, o5,  IRRI-Philippines ek High YU
16 1R60 - Foreign cultivar ., o5,  IRRI-Philippines ki High YU
17 RI184401 - Sepidrood x Abjiboji Sgpdkes X 2 p 2o RRII-Guilan oS High YU
18 RI1844222 - Sepidrood x Hassansaraiei 355k X g sy RRII-Guilan oS High YU
19 RI184402 - Sepidrood x Abjiboji Ao x g 2ul RRII-Guilan oS High YU
20 Hashemi Lol Local Cultivar s 0y Guilan oS Intermediate L g
21 Salari eV Local Cultivar s 0, Guilan oS Intermediate Lo e
22 Alikazemi P lgps Local Cultivar s 0y Guilan oS Intermediate L g
23 Hasansaraiee o) Local Cultivar s 0, Guilan oS Intermediate Lo e
24 Ahlamitarom ool colal Local Cultivar (s 0y Mazandaran o5k Intermediate L g
25 Anbarbo g Local Cultivar s 0, Guilan oS Intermediate Lo e
26 Daylamani Slebs Local Cultivar s 0y Mazandaran o5k Intermediate L g
27 Domsefid g Local Cultivar (s 05, Guilan oS Intermediate Lo e
28 Domzard olowps Local Cultivar s 0y Guilan oS Intermediate L g
29 Tarommobhali (dep b Local Cultivar s o, Mazandaran ol Intermediate Lo e
30 Taromamiri &l Local Cultivar s 0y Mazandaran o5k Intermediate L g
31 Binam el Local Cultivar (s 05, Guilan oS Intermediate Lo e
32 Domsia olowps Local Cultivar s 0y Guilan oS Intermediate L g
33 Abjiboji e pel Local Cultivar (s 05, Guilan oS Intermediate Lo e
34 RI1843046 - Saleh x Hashemi Ao x ila RRII-Guilan oS Intermediate Lo g
35 RI1843052 -- Saleh x Hashemi Pl x odls RRII-Guilan oS Intermediate Lo g0
36 Ramezanalitarom el Jdelas,  Local Cultivar s 0y Mazandaran oS Intermediate L g
37 RI1843510 -- Saleh x Ahlamitarom Ao x plb alal RRII-Guilan oS Intermediate Lo g0
38 RI1844210 - Sepidrood x Hassansaraiei 355k X g sy RRII-Guilan oS Intermediate L g
39 Gilaneh kg [(Saleh x Abjiboji) x Abjiboji] (o x oy e X (g T} RRII-Guilan oS Intermediate Lo e
40 Gharib s Local Cultivar s ady Guilan oS Intermediate L g

1. Rice Research Institute of Iran (RRII)
2. International Rice Research Institute (IRRI)
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Fig.1. Classification of rice genotypes using WARD method based on viscosity characteristics

and gelatinization temperature
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Table 2. Mean of groups from cluster analysis based on physicochemical characteristics of grain of rice genotypes

Yoy S Yo 5
Cluster 1 Cluster 2
P Y 5 skaT s p6 Lo gze 55T o6
Physicochemical characteristics High AC Group Intermediate AC Group
s Y5 gles
6.92+0.16 3.98+0.41
Gelatinization temperature (GT) ? ?
S Ly S " "
Peak viscosity (PV) 326.99+17.90 268.57+14.17
S Lo Jil
. . 287.87+20.47 197.95+16.30
Trough viscosity (Trough)
S
39.11£10.85 0.63+£16.42
Breakdown viscosity (BDV) ? 7
2 St 4 L
Final viscosity (FV) 471.51+£10.91 322.99+11.81
S i S350
. X 144.52+13.43 54.42+14.96
Setback viscosity (SBV)
.
Sls 183.64+15.92 125.04+17.77

Consistency viscosity (COV)

(A y3) 5 5keaT Ol
Amylose content (%)

26.08+0.15

20.18+0.15

Viscosity characteristics are shown in RVU units
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Table 3. Canonical discriminant function and discriminator variables of physicochemical characteristics of

grain of rice genotypes
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Step Variable Wilks Lambda
1 26 S 0.022"
Final viscosity (FV)
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Gelatinization temperature (GT)

Dis 1 =-35.224 +1.482 GT + 0.069 FV

Canonical correlation =0.99
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Amylose Content (AC) = 7.360 + 0.040 Final viscosity (FV)  R>=0.97 (V sl )

o2l 5l eslizal b daw sie s YU (65 skl oy & o i sl ("f 4 (“f O S 5 45— ¥ Ul
Er o) ol (S L
Table 4. Stepwise regression analysis of final viscosity and gelatinization temperature for prediction of

amylose content of rice genotypes
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Model B Std. Error Beta T-test R? bound bound
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Prediction of high and intermediate amylose groups based on the starch

physicochemical properties in rice (Oryza sativa L.) genotypes

Allahgholipour, M.!

ABSTRACT

Allahgholipour, M. 2018. Prediction of high and intermediate amylose groups based on the starch physicochemical properties

in rice (Oryza sativa L.) genotypes. Iranian Journal of Crop Sciences. 19(2): 139-150. (In Persian).

In order to investigate the relationship among amylose content, gelatinization temperature and paste viscosity
properties and identifying the discriminator parameters of intermediate and high amylose groups in rice
genotypes, 40 pure lines and cultivars from two groups of high and medium amylose content were evaluated in a
randomized complete block design with three replications at Rice Research Institute of Iran during 2015 and
2016. Physicochemical characteristics of grain (amylose content, gelatinization temperature) and paste viscosity
properties including peak viscosity, trough viscosity, breakdown viscosity, final viscosity, setback viscosity and
consistency viscosity were measured by Rapid Visco Analyser in RVU unit. Results of cluster analysis with
WARD method showed that all selected rice genotypes from high and intermediate amylose groups were
classified into two groups based on paste viscosity characteristics and gelatinization temperature. The first group
consisted of 19 genotypes with high amylose content and the second group included 21 genotypes with
intermediate amylose content. In fact, the classification of the genotypes based on the viscosity parameters and
gelatinization temperature was similar to the classification of the cultivars based on the amylose content of grain.
Discriminant function analysis showed that only the final viscosity and gelatinization temperature completely
(100%) separate the high and intermediate amylose groups and identified as the best and most effective
discriminators (with an eigenvalue of 56.35) that are easier, less cost and time consuming, compared to direct
measurement of amylose content of grain. Evaluation of starch viscosity characteristics and gelatinization
temperature of rice grain in combination with multivariate statistical methods may be considered as an easier and
less costly method suitable for the classification of rice genotypes and may be used in breeding programs to
identify good grain quality rice cultivars. According to the fitted regression model, it is possible to predict the
intermediate to high amylose groups of rice genotypes in regard to final viscosity value between 290.50 and

493.25 RVU with an adjusted R square of 97%.

Key words: Amylose, Cluster analysis, Discriminant function, Rice and Viscosity properties.
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