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Abstract
Objective

This study aimed to predict the response of 297 wheat genotypes to common regional diseases
using 71 iPBS and 81 SSR molecular markers.

Materials and Methods

The wheat genotypes were cultivated using an augmented design within a completely randomized
layout at the Qarahkil Agricultural Research Station in Qaemshahr. Both molecular and
phenotypic data were analyzed. Feature selection and classification algorithms were employed

for data analysis, including Random Forest and the InfoGainAttributeEval evaluation model.
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Results

The analysis revealed substantial genetic diversity among wheat genotypes at both the molecular

and phenotypic levels. However, the effectiveness of the predictive algorithms varied depending

on the disease. The algorithms showed limited predictive accuracy for diseases such as tan spot

and Fusarium head blight, suggesting that the available data may be insufficient to determine

genotype resistance or susceptibility reliably. In contrast, yellow rust demonstrated the highest

prediction accuracy, averaging 70%, indicating that the models were highly effective in predicting

genotype responses. The algorithms also performed relatively well for powdery mildew and

brown rust, achieving average prediction accuracies of 56.00% and 56.28%, respectively.

However, prediction accuracy for brown spots was low, averaging 34.90%, indicating limited

model performance for this disease.

Further analysis showed that phenotypic data were more effective in predicting responses to

powdery mildew, whereas molecular data provided better predictions for brown rust. Overall, the

SSR and iPBS markers, combined with the Random Forest classification algorithm and the

InfoGainAttributeEval model, enabled accurate prediction of genotype responses for several

diseases.

Conclusion

The findings indicate that the predictive power of molecular and phenotypic data varies by

disease. While molecular data were more accurate for some diseases, phenotypic data were more

effective for others. Notably, both data types accurately predicted genotype responses to yellow

rust.
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(1986) al.

diseases based on prescott et al. (1986)

sy 9 ol dboul (sleog,S

Solowt & Laaisis LSy
Groups formed in the

evaluation of genotypes olde Chrogs ol
response to disease Description of scale Scale
sl sl g Sade
Tan Spot Powdery
mildew
A A (0ga0) (o9l 45 g 9 0
Uncontaminated (immune)
A A (pslio o) Ol SIS 12 (535 51 Al &0 & 0)5)lS 5 059,55 (slaas) yels 1
Emergence of necrotic and chlorotic spots as punctate lesions on
lower leaves (highly resistant)
B B (potie) 51 005 02901 329 42 45 pgd g Jgl slaiS 2 (595 0551, (slapd 2
Scattered lesions on the primary and secondary leaves showing
clear infection (resistant)
B B (polio) 025 039 (252 olS (il o pgm Sy 3
Infection is confined to the basal third of the plant (resistant)
c c (polie das) olS e oS Cuams 4 (Sl L oy S5y busgio (o9 4
Moderate infection of lower leaves with spread toward middle
leaves (moderately resistant)
D c (ol o) ol Loy )3 0135y (slaas) 5 olS by pgus Sy pad (Sl 5
Severe infection in the basal third of the plant with scattered
lesions in the middle section (moderately susceptible)
D D 4osi) 41538 o ol Lauwg 51 45 01181y (slmaSd 5 0LS by pow o w03 (Sl B
(P
Severe infection in the lower third of the plant with scattered
lesions extending past the middle section (moderately
susceptible)
D D (0oloe) o202 S 25 S B olS Sho g ol slaSyy i Sogl - 7
Severe infection of lower and middle leaves up to the flag leaf
(susceptible)
D E (oles) o202 S (5291 5 ol Slog ol S w03 (5ol 8
Severe infection of lower and middle leaves, including flag leaf
infection (susceptible)
D E (oo ) dliios 2 ol slaSy plos a3 (Sl 9

Severe infection of all plant leaves, including the spike (highly
susceptible)
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evaluation of Description of scale scale
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A (O3ae) sl (g)low W3Me 4365 5 1816 dliis S 3 dgz g0 (slrazdinw (olos 0
All spikelets within a spike show no disease symptoms
(immune)
B (pglie ) wloogll aliw yo (sladodliw dopp ¥ b 1
Up to 20% of spikelets per spike are infected (resistant)
C (pglie 4o ) Llodgll aliiws yo (claddiw o ¥+ b 2
Up to 40% of spikelets per spike are infected (moderately
resistant)
D (obes o ) Slodgll aliiw yo (sladodiw 2o £+ 3
Up to 60% of spikelets per spike are infected (moderately
susceptible)
E (Lol ) Slosgll alir o (slaasediw doyd Ae b 4
Up to 80% of spikelets per spike are infected (susceptible)
F (loo s ) Wlodgll aliws o slododiw do 3 A jl i D

Over 80% of spikelets per spike infected (highly susceptible)
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Table 3. Pedigree and genotype numbers of the studied wheat varieties

o)].o..f; 0y
Number Pedigree

1 KACHU/CHONTE

2 KIRITATI//HUW234+LR34/PRINIA/3/BA] #1

3 ND643/2*WBLL1/4/WHEAR/KUKUNA/3/C80.1/3*BATAVIA/2*WBLL1

4 SUP152/QUAIU #2

5 SAAR//INQALAB 91*2/KUKUNA/3/KIRITATI/2*TRCH

6 MUNAL*2/WESTONIA

7 MUTUS*2/HARIL #1

8 WHEAR/SOKOLL/4/PRINIA/PASTOR//HUITES/3/MILAN/OTUS//ATTILA/3*BCN

9 Gonbad

10 CHIBIA//PRLII/CM65531/3/FISCAL/4/DANPHE #1/5/CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92

11 MUTUS//KIRITATI/2*TRCH/3/WHEAR/KRONSTAD F2004

12 KACHU//KIRITATI/2*TRCH

13 MUTUS//ND643/2*WBLL1

14 SUP152/QUAIU #2

15 SUP152/5/KIRITATI/4/2*SERI.1B*2/3/KAUZ*2/BOW//IKAUZ

16 WBLL1*2/BRAMBLING//QUAIU

17 QUAIU/2*BRBT1*2/KIRITATI

18 QUAIU*2/KINDE

19 Morvarid

20 PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI*2/5/CHONTE

21 WAXWING*2/TUKURU/3/2*WHEAR/VIVITSI//WHEAR

22 WBLL1*2/4/Y ACO/PBW65/3/KAUZ*2/TRAP//KAUZ*2/5/KIRITATI/2*TRCH

23 VILLA JUAREZ F2009//KIRITATI/2*TRCH/3/WBLL1*2/BRAMBLING

24 KISKADEE #1*2//KIRITATI/2*TRCH

25 KISKADEE #1*2//KIRITATI/2*TRCH

26 MUNAL/3/HUW234+LR34/PRINIA//PFAU/WEAVER/4/MUNAL #1

27 WHEAR/KUKUNA/3/C80.1/3*BATAVIA/[2*WBLL1/4/WAXWING*2/KRONSTAD F2004

28 WBLL1*2/KURUKU//TACUPETO F2001*2/BRAMBLING

29 QUAIU #1/BECARD

30 SW89.5277/BORLI5//SKAUZ/3/PRL/2*PASTOR/4/HEILO/S/WHEAR/SOKOLL

31 SERI.1B*2/3/KAUZ*2/BOW//KAUZ/4/PBW343*2/TUKURU/5/C80.1/3*BATAVIA//2*WBLL1/6/WHEAR/SOKOLL

32 WHEAR/SOKOLL/4/PRINIA/PASTOR//HUITES/3/MILAN/OTUS//ATTILA/3*BCN

33 MILAN/KAUZ//IBABAX/3/BAV92/4/WHEAR/SOKOLL

34 TRCH*2//IND643/2*WBLL1
CROSBILL #1/DANPHE/7/CNDO/R143//ENTE/MEXI_2/3/AEGILOPS SQUARROSA

35 (TAUS)/4/WEAVER/5/2*KAUZ/6/PRL/2*PASTOR

36 FRET2*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/KIRITATI/2*TRCH/6/BAJ #1

37 FRET2*2/BRAMBLING//KIRITATI/2*TRCH/3/FRET2/TUKURU//FRET2

38 KACHU*2/CHONTE

39 KACHU*2/FRNCLN

40 KACHU*2/KISKADEE #1

41 DANPHE #1//ND643/2*WBLL1/3/DANPHE

42 DANPHE #1//ND643/2*WBLL1/3/DANPHE

43 KIRITATI//HUW234+LR34/PRINIA/3/CHONTE/5/PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI

44 KIRITATI//PBW65/2*SERI.1B/4/2*WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLL1

45 KIRITATI//PBW65/2*SERI.1B/4/2*WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLL1

46 MUTUS//KIRITATI/2*TRCH/3/WHEAR/KRONSTAD F2004

47 MUTUS//KIRITATI/2*TRCH/3/WHEAR/KRONSTAD F2004

48 ND643/2*WBLL1//2*KACHU

49 ND643/2*WBLL1/KIRITATI/2*TRCH/3/ND643/2*WBLL1

50 ND643/2*WBLL1/MUNAL/3/MUNAL #1
MUU/5/PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI/6/PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*S

51 ERI

52 MUU*2/PAURAQ
PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI/5/KIRITATI/2*TRCH/6/PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3

53 *CNO79//2*SERI

54 PAURAQ//ND643/2*WBLL1/3/PAURAQUE #1
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55  MUNAL*2/CHONTE
56 WAXWING*2/TUKURU//2*FRNCLN
57 WAXWING*2/TUKURU//KISKADEE #1/3/FRNCLN
58  WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLL1*2/4/ND643/2*WBLL1
59  WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLL1/4/PAURAQUE #1/5/WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLL1
60  TAM200/PASTOR//TOBA97/3/FRNCLN/4/WHEAR//2*PRL/2*PASTOR
61  JUP/ZP//COC/3/PVN/4ITNMU/5/TNMU/6/SITE/7ITNMU/BINAVI07
62  CROC_1/AE.SQUARROSA (205)//BORL95/3/PRL/SARA//TSI/VEE#5/4/FRET2/5/KINGBIRD #1
63  WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLL1/4/HUW234+LR34/PRINIA//PBW343*2/KUKUNA/3/ROLF07
64  CROC_1/AE.SQUARROSA (205)//BORL95/3/2*MILAN/4/TIMBA/5/KINGBIRD #1
65 SNB//CMH79A.955/3*CNO79/3/ATTILA/4/CHEN/AEGILOPS SQUARROSA (TAUS)//BCN/3/2*KAUZ/5/KINGBIRD #1
66  PANDORA/PRL
67  PRL/2*PASTOR//WAXWING*2/KRONSTAD F2004/4/PBW343*2/KUKUNA//KRONSTAD F2004/3/PBW343*2/KUKUNA
68  PRL/2*PASTOR//WAXWING*2/KRONSTAD F2004/4/PBW343*2/KUKUNA//KRONSTAD F2004/3/PBW343*2/KUKUNA
69  ATTILA*2/PBW65/5/PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI/6/PFUNYE #1
70  SERI.1B*2/3/KAUZ*2/BOW//KAUZ/4/CIRCUS/5/2*PRL/2*PASTOR//PBW343*2/KUKUNA/3/ROLFO7
71 SERI.1B*2/3/KAUZ*2/BOW//KAUZ/4/CIRCUS/5/2*PRL/2*PASTOR//PBW343*2/KUKUNA/3/ROLF07
72 CHWINK/GRACKLE #1//FRNCLN
73 WHEAR/KIRITATI/3/C80.1/3*BATAVIA//2*WBLL1/4/2*KACHU
74 PASTOR/HEILO//HEILO/3/2*PICAFLOR #2
75 BAJ#1*2/3/PBW343*2/KUKUNA//PBW343*2/KUKUNA
76  KACHU*2/PANDORA
77 WBLL1*2/BRAMBLING//SAAR/2*WAXWING/4/PBW343*2/KUKUNA//KRONSTAD F2004/3/PBW343*2/KUKUNA
78 92.001E7.32.5/SLVS/5/NS-732/HER/3/PRL/SARA//TSI/VEE#5/4/FRET2/6/SOKOLL/3/PASTOR//HXL7573/2*BAU
79 92.001E7.32.5/SLVS/5/NS-732/HER/3/PRL/SARA//TSI/VEE#5/4/FRET2/6/SOKOLL/3/PASTOR//IHXL7573/2*BAU
80  NS-732/HER/3/PRL/SARA//TSI/VEE#5/4/FRET2/5/WHEAR/SOKOLL
81  SOKOLL/3/PASTOR//HXL7573/2*BAU/4/HUW234+LR34/PRINIA/PBW343*2/KUKUNA/3/ROLFO7
82 SOKOLL//W15.92/WBLL1/3/BAVIS
83  GRACKLE #1/4/SOKOLL/3/PASTOR//HXL7573/2*BAU
MUNAL #1/11/CROC_1/AE.SQUARROSA
84  (213)//PGO/10/ATTILA*2/9/KT/BAGE/FN/U/3/BZA/4I TRM/5/ALDAN/6/SERI/7/VEE#10/8/OPATA
85 SOKOLL/3/PASTOR//HXL7573/2*BAU/4/GLADIUS
86  SOKOLL/3/PASTOR//HXL7573/2*BAU/4/GLADIUS
87  HUW234+LR34/PRINIA*2//KIRITATI/3/KINGBIRD #1
88  WHEAR/SOKOLL/4/WBLL1/KUKUNA//TACUPETO F2001/3/UP2338*2/VIVITSI
NG8201/KAUZ/4/SHATIIPRLIVEE#6/3/FASAN/5/MILAN/KAUZ/6/ACHYUTA/7/PBW343*2/KUKUNA/8/ROLFO7/Y ANAC//TACU
89  PETO F2001/BRAMBLING
90  BABAX/LR42//BABAX*2/3/PAVON 7S3, +LR47/4/MELON//FILIN/MILAN/3/FILIN
91  DANPHE/3/PBW343*2/KUKUNA//PBW343*2/KUKUNA
PBW343*2/KUKUNA//PBW343*2/KUKUNA/8/NG8201/KAUZ/4/SHAT/IPRLIVEE#6/3/FASAN/5/MILAN/KAUZ/6/ACHY UTA/7/P
92 BW343*2/KUKUNA
93 PICAFLOR #1/NELOKI
94 PICAFLOR #1/8/NG8201/KAUZ/4ISHAT//PRLIVEE#6/3/FASAN/S/MILAN/KAUZ/6/ACHYUTA/7/PBW343*2/KUKUNA
95  FRNCLN*2/4/HUW234+LR34/PRINIA//PBW343*2/KUKUNA/3/ROLF0O7
96  FRNCLN*2/KINGBIRD #1
97  MUNAL #1*2/4/[HUW234+LR34/PRINIA//PBW343*2/KUKUNA/3/ROLF0O7
98  BECARD*2/DANPHE #1
99  SOKOLL/3/PASTOR//HXL7573/2*BAU*2/4/PASTOR//MILAN/KAUZ/3/BAV92
100  PASTOR//HXL7573/2*BAU/3/SOKOLL/WBLL1/4/HUW234+LR34/PRINIA//PBW343*2/KUKUNA/3/ROLFO7/5/WHEAR/SOKOL L
101 MUNAL #1/3/TRCH/SRTU//KACHU
102 BAJ#L/TIWAXWING/6/PVN//CAR422/ANA/S/BOW/CROW//BUCIPVN/3/YRI4ITRAP#L
103 SERI.1B*2/3/KAUZ*2/BOW//KAUZ/4/PBW343*2/KHVAKI/5/PBW343*2/KUKUNA/6/TRCH/SRTU//KACHU
104  INQALAB 91*2/KUKUNAJ/PFAU/WEAVER/3/INQALAB 91*2/KUKUNA/4/TRCH/SRTU//KACHU
105  ROLFO7/YANAC//TACUPETO F2001/BRAMBLING*2/5/KAUZ/IALTAR 84/A0S/3/MILAN/KAUZ/4/SAUAL
106  NELOKI*2/6/TRAP#1/BOW/3/VEE/PIN/I2*TUI/4/BAVI2/RAY ON/5/KACHU #1
107  WBLL1*2/BRAMBLING//ND643/2*WBLL1
108  MERCATO/4/FRAME//MILAN/KAUZ/3/PASTOR/5/WHEAR/SOKOLL
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109 BABAX/LR42//BABAXI/3/ER2000/4/KA/NAC//TRCH/5/SOKOLL/3/PASTOR//HXL7573/2*BAU

110 ATTILA*2/PBW65//BERKUT/3/WHEAR/SOKOLL

111 MEX94.2.19//SOKOLL/WBLL1/3/WHEAR/SOKOLL

112 ND643/2*WBLL1//WHEAR/SOKOLL

113 MUTUS//ND643/2*WBLL1

114 MUTUS//ND643/2*WBLL1

115 ND643/2*WBLL1//KACHU

116 ND643/2*WBLL1/KACHU

117 TUKURU//BAV92/RAYON/3/ND643/2*WBLL1

118 WHEAR/KUKUNA/3/C80.1/3*BATAVIA/2*WBLL1*2/4/NI1INI #1

119 VILLA JUAREZ F2009/5/BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ

120 BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/[KAUZ*2/TRAP//KAUZ/5/PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI
121 BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/WHEAR/SOKOLL

122 BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//IKAUZ/5/WHEAR/SOKOLL

123 BECARD//ND643/2*WBLL1

124 SUP152*2//ND643/2*WBLL1

125 KA/NAC//TRCH*2/3/VORB

126 PFAU/MILAN/3/BABAX/LR42//IBABAX/4/WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLL1

127 Tiger

128 KIRITATI/2*WBLL1//ND643/2*WBLL1

129 MUTUS//ND643/2*WBLL1

130 MUTUS//ND643/2*WBLL1

131 ND643/2*WBLL1//KACHU

132 ND643/2*WBLL1/KACHU

133 TUKURU//BAV92/RAYON/3/ND643/2*WBLL1

134 ND643/2*WBLL1//HEILO

135 BLOUK #1//WBLL1*2/BRAMBLING/3/WBLL1*2/BRAMBLING

136 TACUPETO F2001*2/BRAMBLING/3/KIRITATI//PBW65/2*SERI.1B/4/ND643/2*WBLL1

137 TACUPETO F2001*2/BRAMBLING/3/KIRITATI//PBW65/2*SERI.1B/4/ND643/2*WBLL1

138 CHIBIA//PRLII/CM65531/3/FISCAL*2/4/NIINI #1

139 TACUPETO F2001*2/BRAMBLING*2//BAVIS #1

140 SUP152*2/TINKIO #1

141 WBLL1*2/BRAMBLING//TAM200/TUI/3/VILLA JUAREZ F2009

142 VILLA JUAREZ F2009/5/BABAX/LR42//IBABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ

143 WBLL1*2/BRAMBLING/5/BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//IKAUZ

144 WBLL1*2/BRAMBLING/5/BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//IKAUZ

145 WBLL1*2/BRAMBLING/5/BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//IKAUZ

146 WBLL1*2/BRAMBLING/5/BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//IKAUZ

147 ND643/2*WBLL1//BECARD

148 WAXWING/KRONSTAD F2004//FRNCLN

149 BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI
150 BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/PRL/2*PASTOR/4/CHOIX/STAR/3/HE1/3*CNO79//2*SERI
151 BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/WAXWING*2/KRONSTAD F2004
152 Natasha

153 BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/TACUPETO F2001*2/BRAMBLING
154 BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/TACUPETO F2001*2/BRAMBLING
155 BLOUK #1/BECARD

156 PFAU/WEAVER*2//ITRANSFER#12,P88.272.2/5/BABAX/LR42//BABAX*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ
157 PFAU/WEAVER*2//ITRANSFER#12,P88.272.2/3/WHEAR//2*PRL/2*PASTOR

158 BABAX/LR42//BABAX*2/3/PAVON 7S3, +LR47/4/WBLL1*2/BRAMBLING

159 BECARD//ND643/2*WBLL1

160 WHEAR/SOKOLL//ND643/2*WBLL1

161 FRET2*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/KIRITATI/2*TRCH/6/BAJ #1

162 TACUPETO F2001*2/BRAMBLING//ND643/2*WBLL1/3/TACUPETO F2001*2/BRAMBLING
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163 KACHU*2/3/ND643//2*PRL/2*PASTOR
164 KACHU*2/3/ND643//2*PRL/2*PASTOR
165 KACHU*2/3/ND643//2*PRL/2*PASTOR
166 KACHU*2/3/ND643//2*PRL/2*PASTOR
167 ND643/2*WBLL1//2*KACHU
168 ND643/2*WBLL1/4/CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92/5/BECARD
169 ND643/2*WBLL1/3/KIRITATI//2*PRL/2*PASTOR/4/BECARD
170 ND643/2*WBLL1/3/KIRITATI/2*PRL/I2*PASTOR/4/BECARD
171 SUP152*2//IND643/2*WBLL1
172 SERI.1B//KAUZ/HEVO/3/AMAD/4/ATTILA//PSN/BOW/3/ATTILA/5/KAUZ'S/SHUHA-15
173 Milan/Sha7//Shanghai#8
174 Milan/Sha7//Shanghai#8
175 Milan/Sha7//Shanghai#8
176 Milan/Sha7//Shanghai#8
177 Milan/Sha7//Shanghai#8
178 Chine-9/3/BACANORA/CHRIS//VEE/INAC
179 Chine-9/3/BACANORA/CHRIS//VEE/NAC
180 Chine-9/3/BACANORA/CHRIS//VEE/NAC
181 MILAN/SHA7//ATRAK/KARAWAN 1
182 MILAN/SHA7//ATRAK/KARAWAN 1
183 MILAN/SHA7//ATRAK/KARAWAN 1
184 MILAN/SHA7//ATRAK/KARAWAN 1
185 MILAN/SHA7//Gascogne/Gds
186 WEAVER/WL3926//SW89.3064/3/ATRAK/WANG-SHUI-BAI
187 BACANORA T 88/E2-95-U/3/ATTILA50Y//ATTILA/BCN
188 BACANORA T 88/E2-95-U/3/ATTILAS0Y//ATTILA/BCN
189 BACANORA T 88/E2-95-U/3/ATTILA50Y//ATTILA/BCN
190 SHA4/CHIL /5/JANZ/ATTILA/4/SAN/ALD"S"/IAVD/3//6/Luan/4/ V763.23/3/\/879.C8//Pvn/4//;Picus/5/Opata
191 MILAN/SHAT7/5/JANZ/ATTILA/4/SAN/ALD"S"//AVD/3//6/Nai 60/HNn7//Sy
192 MILAN/SHAT7/5/JANZ/ATTILA/4/SAN/ALD"S"//AVD/3//6/Shad/Chil CM91099-25Y-OM-3N-1Y-0OYZ-
010M-0Y-3M-010
193 MILAN/SHAT7/5/JANZ/ATTILA/4/SAN/ALD"S"//AVD/3//6/Shad/Chil CM91099-25Y-OM-3N-1Y-0OYZ-
010M-0Y-3M-010
194 MILAN/SHAT7/5/JANZ/ATTILA/4/SAN/ALD"S"//AVD/3//6/Shad/Chil CM91099-25Y-OM-3N-1Y-0OYZ-
010M-0Y-3M-010
195 SW89.3064/STAR/3/NG8319//SHA4/LIRA/4/Milan/Sha7
196 SW89.3064/STAR/3/NG8319//SHA4/LIRA/4/Milan/Sha7
197 SW89.3064/STAR/3/NG8319//SHA4/LIRA/4/Milan/Sha7
198 SW89.3064/STAR/3/NG8319//SHA4/LIRA/4/Milan/Sha7
199 SW89.3064/STAR/3/NG8319//SHA4/LIRA/4/Milan/Sha7
200 SW89.3064/STAR/3/NG8319//SHA4/LIRA/4/Milan/Sha7
201 PRL/BAGULA"S"/6/LAS58/4/KAL/BB//CJ"S"/3/ALD"S"/5/.../7/NG8319//SHA4/LIRA/8/Milan/Sha7
202 ATTILA 50Y//ATTILA/BCN/3/E2-92-U/4/Milan/Sha7
203 F60314.78/MRL//ICNO79/3/KAUZ/NAC/4/STAR/5/E1-20T/6/Milan/Sha7
204 F60314.78/MRL//CNO79/3/KAUZ/NAC/4/STAR/5/E2-37-U/6/Milan/Sha7
205 ATTILA50Y//ATTILA/BCN/3/MILAN/SHA7/7/HD2206/Hork//Bul/6/CMH80A.253/2/M2A/CML/AId/3/Ald*4
/5/BH1146/H56.71//BH1146/3/1
206 ATTILA50Y//ATTILA/BCN/3/MILAN/SHA7/7/HD2206/Hork//Bul/6/CMH80A.253/2/M2A/CML/AId/3/Ald*4
/5/BH1146/H56.71//BH1146/3/2
207 ATTILA 50Y//ATTILA/BCN/3/IRENAB/BABAX//PASTOR/4/Milan/Sha7
208 Fiocco/3/ Attila-4y//Arvand1/Glenson81/4/Milan/Sha7
209 Fiocco/3/ Attila-4y//Arvand1/Glenson81/4/Milan/Sha7
210 Fiocco/3/ Attila-4y//Arvand1/Glenson81/4/Milan/Sha7
211 Fiocco/3/ Attila-4y//Arvand1/Glenson81/4/Milan/Sha7
212 Fiocco/3/ Attila-4y//Arvand1/Glenson81/4/Milan/Sha7
213 Fiocco/3/ Attila-4y//Arvand1/Glenson81/4/Milan/Sha7
214 SITE/MO//PASTOR/3/TILHI/AIWAXWING/KIRITATI
215 REEDLING #1
216 ALTAR 84/AE.SQUARROSA (221)//3*BORL95/3/URES/JUN//KAUZ/4/WBLL1/5/MUTUS
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217 NAC/TH.AC/I3*PVN/3/MIRLO/BUC/4/2*PASTOR/5/KACHU/6/KACHU

218 CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92/4/IMUNAL #1

219 KACHU//WBLL1*2/BRAMBLING

220 BAJ #1*2/WHEAR

221 PBW343*2/KUKUNA/3/PASTOR//CHIL/PRL/4/GRACK

222 KACHU/BECARD//WBLL1*2/BRAMBLING

223 SUP152*2/TECUE #1
WHEAR/KUKUNA/3/C80.1/3*BATAVIA//2*WBLL1/5/PRL/2*PASTOR/4/CHOIX/
STAR/3/HE1/3*CNO79//2*SERI

225 QUAIU*2/KINDE

226 FRNCLN/NIINI #1//FRANCOLIN #1

227 FRNCLN*2/TECUE #1

228 MUTUS*2/TECUE #1

229 FRANCOLIN #1/AKURI #1//[FRNCLN

230 CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92/4IMUNAL #1

231 KACHU #1//WBLL1*2/KUKUNA

232 CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92*2/4/QUAIU

233 CHIBIA//PRLII/CM65531/3/SW89.5181/KAUZ/4/KIRITATI//ATTILA*2/PASTOR/5/
PFAU/WEAVER*2//TRANSFER#12,P88.272.2

234 KACHU/PVN//KACHU

235 PCAFLR/KINGBIRD #1//KIRITATI/2*TRCH

236 PCAFLR/KINGBIRD #1//KIRITATI/2*TRCH

237 SUP152*2/TECUE #1

238 SUP152*2/TECUE #1

239 SITE/MO//PASTOR/3/TILHI/A/IMUNAL #1/5/MUNAL

240 SAAR//INQALAB 91*2/KUKUNA/3/KIRITATI/2*TRCH

241 WHEAR/VIVITSI//WHEAR/3/WHEAR/SOKOLL

242 MILAN/KAUZ//IBABAX/3/BAV92/4/WHEAR//2*PRL/2*PASTOR

243 PAURAQ//ND643/2*WBLL1/3/PAURAQUE #1

244 WHEAR/VIVITSI//WHEAR*2/3/KACHU

245 SOKOLL/3/PASTOR//HXL7573/2*BAU/4/PARUS/PASTOR

246 SOKOLL/3/PASTOR//HXL7573/2*BAU/4/SOKOLL/WBLL1

247 ND643/2*WBLL1//HEILO

248 SUP152*2/TINKIO #1

249 KACHU*2/3/ND643//2*PRL/2*PASTOR

250 ND643/2*WBLL1/4/CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92/5/BECARD

251 BECARD/3/PASTOR//MUNIA/ALTAR 84

252 PFAU/MILAN//FISCAL/3/VORB/4/MUTUS

253 KIRITATI//ATTILA*2/PASTOR/3/PVN/4/KIRITATI//2*ATTILA*2/PASTOR

254 CHIBIA//PRLII/CM65531/3/SKAUZ/BAV92*2/4/GONDO/CBRD

255 CHIR3/4/SIREN//ALTAR 84/AE.SQUARROSA (205)/3/3*BUC/5/PFAU/WEAVER/6/VORB

256 PREMIO/BERKUT

257 MILAN/SHA7/3/THB"S"/TON"S"//VEE"S"/6/LUAN/4/\V/763.23/3/\/879.C8//PVN/PICUS/5/OPATA

258 Gaspard//Milan/Sha7 /3/ Milan/Sha7

259 Gaspard//Milan/Sha7 /3/ Milan/Sha7

260 SW89.3064/STAR//INIA/3/MILAN/SHAT7

261 MV17/6/ATRAK/5/4777/FKN/GB/3/VEE"S"/4/BUC"S".../7/MILAN/SHA7

262 UP2338*2/KKTS*2//YANAC

263 UP2338*2/KKTS*2//Y ANAC

264 ATTILA*2/PBW65*2/4/BOW/NKT//CBRD/3/CBRD

265 KAUZ//ALTAR84/A0S/3/MILAN/KAUZ/4/HUITES/7/CAL/NH//H567.71/3/SERI/4/CALINH//H567.71/5/2*KAUZ/6/PASTOR

266 FRET2*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ/5/PARUS/6/FRET2*2/KUKUNA

267 ATTILA*2/PBW65/6/PVN//CAR422/ANA/5/BOW/CROW//BUC/PVN/3/YR/AITRAP#1/7TIATTILA/2*PASTOR

268 CHAPIO/3/BORL95/2*EXCALIBUR//EXCALIBUR

269 ATTILA*2/PBW65//TNMU

270 ATTILA*2/PBW65//TNMU

224
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Continiued table 3

ojless 0y
Number Pedigree
271 ATTILA*2/PBW65//TNMU
272 MUNAL #1
273 WBLL1L/KUKUNA//TACUPETO F2001/3/UP2338*2/VIVITSI
274 KACHU/SAUAL
275 SAUAL/3/MILAN/S87230//BAV92
276 SAUAL/3/MILAN/S87230//BAV92
277 SAUAL/3/MILAN/S87230//BAV92
278 FRET2/KUKUNA//FRET2/3/PASTOR//HXL7573/2*BAU/S/FRET2*2/4/SNI/TRAP#1/3/KAUZ*2/TRAP//KAUZ
279 FRET2/KUKUNA//FRET2/3/PASTOR//HXL7573/2*BAU/S/FRET2*2/4/SNI/TRAP#1/3/[KAUZ*2/TRAP//KAUZ
280 WBLL1*2/KURUKU//HEILO
271 ATTILA*2/PBW65//TNMU
272 MUNAL #1
273 WBLL1I/KUKUNA//TACUPETO F2001/3/UP2338*2/VIVITSI
274 KACHU/SAUAL
275 SAUAL/3/MILAN/S87230//BAV92
276 SAUAL/3/MILAN/S87230//BAV92
277 SAUAL/3/MILAN/S87230//BAV92
278 FRET2/KUKUNA//FRET2/3/PASTOR//HXL7573/2*BAU/S/FRET2*2/4/SNI/TRAP#1/3/[KAUZ*2/TRAP//KAUZ
279 FRET2/KUKUNA//FRET2/3/PASTOR//HXL7573/2*BAU/5/FRET2*2/4/SNI/TRAP#1/3/[KAUZ*2/TRAP//KAUZ
280 WBLL1*2/KURUKU//HEILO
281 QUAIU #3//MILAN/AMSEL
282 KACHU//WBLL1*2/BRAMBLING
283 MILAN/S87230//BAV92*2/3/AKURI
284 ATTILA/3*BCN//BAV9I2/3/PASTOR/4/TACUPETO F2001*2/BRAMBLING/5/PAURAQ
285 PFAU/SERI.1B//AMAD/3/WAXWING*2/4/TECUE #1
286 QUAIU #3//MILAN/AMSEL
287 MEX94.27.1.20/3/SOKOLL//ATTILA/3*BCN
288 MURGA/KRONSTAD F2004
289 WBLL1*2/TUKURU*2/4/CROC_1/AE.SQUARROSA (205)//BORL95/3/2*MILAN
290 ROLFO7*2/KACHU #1
291 WBLL1*2/CHAPIO*2//MURGA
292 KACHU #1/4/CROC_1/AE.SQUARROSA (205)//KAUZ/3/SASIA/5/KACHU
293 D67.2/PARANA 66.270//AE.SQUARROSA (320)/3/CUNNINGHAM/4/VORB
294 D67.2/PARANA 66.270//AE.SQUARROSA (320)/3/CUNNINGHAM/4/VORB
295 BABAX/LR39//BABAX/3/VORB/4/SUNCO/2*PASTOR
296 NORM/WBLL1//WBLL1/3/TNMU/4/WBLL1*2/TUKURU
297 ATTILA*2/PBW65*2/5/REH/HARE//2*BCN/3/CROC_1/AE.SQUARROSA (213)//PGO/4/HUITES
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Table 4. iPBS markers for molecular analysis of wheat genotypes

Sl gl Js Sl gl Js

Name Sequence Ta Name Sequence Ta
iPBS 2074 GCTCTGATACCA 50 iPBS2218  CTCCAGCTCCGATTACCA 51
iPBS 2075 CTCATGATGCCA 50 iPBS2219  GAACTTATGCCGATACCA 53
iPBS 2076 GCTCCGATGCCA 60 iPBS2220  ACCTGGCTCATGATGCCA 57
iPBS 2077 CTCACGATGCCA 55 iPBS2221  ACCTAGCTCACGATGCCA 57
iPBS 2078 GCGGAGTCGCCA 63 iPBS2222  ACTTGGATGCCGATACCA 53
iPBS 2079 AGGTGGGCGCCA 65 iPBS2224  ATCCTGGCAATGGAACCA 55
iPBS 2080 CAGACGGCGCCA 63 iPBS2225  AGCATAGCTTTGATACCA 55
iPBS 2081 GCAACGGCGCCA 65 iPBS2226 ~ CGGTGACCTTTGATACCA 53
iPBS 2083 CTTCTAGCGCCA 55 iPBS2228  CATTGGCTCTTGATACCA 53
iPBS 2085 ATGCCGATACCA 53 iPBS2229  CGACCTGTTCTGATACCA 52
iPBS 2087 GCAATGGAACCA 52 iPBS2230  TCTAGGCGTCTGATACCA 53
iPBS 2095 GCTCGGATACCA 53 iPBS2231  ACTTGGATGCTGATACCA 52
iPBS 2374 CCCAGCAAACCA 53 iPBS2232  AGAGAGGCTCGGATACCA 55
iPBS 2375 TCGCATCAACCA 50 iPBS2237  CCCCTACCTGGCGTGCCA 55
iPBS 2376 TAGATGGCACCA 52 iPBS2238  ACCTAGCTCATGATGCCA 55
iPBS 2377 ACGAAGGGACCA 53 iPBS2239  ACCTAGGCTCGGATGCCA 55
iPBS 2378 GGTCCTCATCCA 53 iPBS2240  AACCTGGCTCAGATGCCA 55
iPBS 2379 TCCAGAGATCCA 50 iPBS2241  ACCTAGCTCATCATGCCA 55
iPBS 2380 CAACCTGATCCA 52 iPBS2242  GCCCCATGGTGGGCGCCA 57
iPBS 2381 GTCCATCTTCCA 50 iPBS2243  AGTCAGGCTCTGTTACCA 55
iPBS 2382 TGTTGGCTTCCA 52 iPBS2244  GGAAGGCTCTGATTACCA 50
iPBS 2383 GCATGGCCTCCA 53 iPBS2245  GAGGTGGCTCTTATACCA 50
iPBS 2384 GTAATGGGTCCA 50 iPBS2246  ACTAGGCTCTGTATACCA 50
iPBS 2385 CCATTGGGTCCA 50 iPBS2249  AACCGACCTCTGATACCA 51
iPBS 2386 CTGATCAACCCA 52 iPBS2251  GAACAGGCGATGATACCA 53
iPBS 2387 GCGCAATACCCA 52 iPBS2252  TCATGGCTCATGATACCA 52
iPBS 2388 TTGGAAGACCCA 50 iPBS2253  TCGAGGCTCTAGATACCA 51
iPBS 2389 ACATCCTTCCCA 52 iPBS2255 ~ GCGTGTGCTCTCATACCA 52
iPBS 2390 GCAACAACCCCA 55 iPBS2256 ~ GACCTAGCTCTAATACCA 51
iPBS 2391 ATCTGTCAGCCA 52 iPBS2257  CTCTCAATGAAAGCACCA 52
iPBS 2392 TAGATGGTGCCA 50 iPBS2295  AGAACGGCTCTGATACCA 60
iPBS 2393 TACGGTACGCCA 50 iPBS2298  AGAAGAGCTCTGATACCA 60
iPBS 2394 GAGCCTAGGCCA 55 iPBS2373  GAACTTGCTCCGATGCCA 51
iPBS 2270 ACCTGGCGTGCCA 65 iPBS2395  TCCCCAGCGGAGTCGCCA 53
iPBS 2271 GGCTCGGATGCCA 60 iPBS2398  GAACCCTTGCCGATACCA 51
iPBS 2272 GGCTCAGATGCCA 55 iPBS2399  AAACTGGCAACGGCGCCA 52
iPBS 2273 GCTCATCATGCCA 55 iPBS2400  CCCCTCCTTCTAGCGCCA 51
iPBS 2274 ATGGTGGGCGCCA 65 iPBS2401  AGTTAAGCTTTGATACCA 53
iPBS 2276 ACCTCTGATACCA 50 iPBS2402  TCTAAGCTCTTGATACCA 52
iPBS 2277 GGCGATGATACCA 50 iPBS2415  CATCGTAGGTGGGCGCCA 60
iPBS 2278 GCTCATGATACCA 50 iPBS2218  CTCCAGCTCCGATTACCA 51
iPBS 2279 AATGAAAGCACCA 50 iPBS2217  ACTTGGATGTCGATACCA 52
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Table 5. SSR mrkers for molecular analysis of wheat genotypes

Sl gl o2t g sSas Jly

Name ch Ta Forward sequence Reverse sequence

BARC17 1 50 GCGCAACATATTCAGCTCAACA TCCACATCTCGTCCCTCATAGTTTG
BARC120 1 52 CCCCCTCTCTTCCTCAT ATATAGCTCCCCCATTTCCT
BARC137 1 52 GGCCCATTTCCCACTTTCCA CCAGCCCCTCTACACATTTT
BARC148 1 52 GCGCAACCACAATGTATGCT GGGGTGTTTTCCTATTTCTT
BARC149 1 50 ATTCACTTGCCCCTTTTAAACTCT GAGCCGTAGGAAGGACATCTAGTG
BARC152 1 50 CTTCCTAAAATCGGGCAACCGCTTGTTG GCGTMTGATGGGéﬁTGGCTATAGGGCA
BARC181 1 58 CGCTGGAGGGGGTAAGTCATCAC CGCAAATCAAGAACACGGGAGAAAGAA
BARC194 1 50 CGCAATCATGTTCCTAAGAATATTTGTCCA CGCATGTCCCGCTAACCAATAGTCT
BARC213 1 52 GCGTAGATTCTCGGTTTGTTGGCTTGC CCGTCCCTCCTTCCTGGTCT
BARC229.1 1 58 GGCCGCTGGGGATTGCTATGAT TCGGGATAAGGCAGACCACAT
BARC1042 1 55 GCGCTGCTCCACAATTAATAACCAACTC GCGCATACCAGATTAGTGACCGAACG
BARC1159 1 55 CGCTAGTGCCCAACCCGTTATG GCGTAAAAGTTGACCGTTGACCAGT
BARC1242 2 52 TGCACCCCTTCCAAATCT TGCGAGTCGTGTGGTTGT
BARC145 2 52 GCAGCCTCGAATCACA GGGGTGTTGAAGATGA
BARC201 2 52 GCGTTACTAGCCCAGGATTTACATT GCGTCGATGTGAGTAGCGGGAAAC
BARC208 2 52 GCGTGCTCATATTTCCAACATCAA GCGTGGTATAACAAAACTACACAACCTG
BARC220 2 55 CCTCTGCCATAAACATCACCTCTC GGCCTCAACATCATGTGAAAGA
BARC279 2 57  GCGTTTTTTACCTAAAGAAAAGGTGATTG CGCAACACACATTCCATTCCATTTCAC
BARC292 2 52 GCGTGTGAGTCAATCCGTGCTTTAT GCGTTGGTTTTAAGAGGTGCCTGAA
BARC297 2 50 GCGTAGGAGAGATGCCCCAAAGGTT GCGTGCGGACTCGTGAATCATTACA
BARC318 2 50 CGACTAACAATTTTTCATTT TGATTTCGCTAACAAGGAG
BARC349 2 52 CGAATAGCCGCTGCACAAG TATGCATGCCTTTCTTTACAAT
BARC1027 2 55 GCGCCGTAATAACTTGGTCCCATCTCAG GTTGGTTCTCTTCTTCCGTGGACTT
BARC1064 2 50 GCGTATTATTCTCAAGATCAGAGGCACTA  GCGTTCTGGGGATTTCCTCTACCAATTAT
BARCT75 3 52 AGGGTTACAGTTTGCTCTTTTAC CCCGACGACCTATCTATACTTCTCTA
BARCS7 3 55 GCTCACCGGGCATTGGGATCA GCGATGACGAGATAAAGGTGGAGAAC
BARC132 3 50 GCGGGGGAAAAACAAGTTGAGACTTT GCGGTAGTTTGTGGTGAAAAAATG
BARC284 3 50 GCGTCAGAAATGCAAGAAAAATAGG GCGGAAGAAAAGGACGAAGACAAG
BARC294 3 50 ACGTCATCGAGCCCTTCTAT AGAGACACGGTTGCTACAAAGA
BARC310 3 57 GGGCGGCGCATGTGCACCTA GCGTGGAAGCGACTAAATCAACT
BARC3212 3 52 TGCACTTCCCACAACACATC TTGCCACGTAGGTGATTTATGA
BARC323 3 52 GCGAATCTGATGTGGCATGTTAGTT GGCATATTTCCTTCACAGTTTT
BARC344 3 52 GCGCGTCGACATGTATTTCTTGAT GCGTTTCATCTGGTATCTGGTGTAT
BARC1044 3 55 GCGTATGTATGTCTATTTTCCTATCT CCCAATTTTGCTAAGTTCACT
BARC1162 3 52 ACTCCCACGGCGCCATACGAT GTAAAAACGGTGTGTGCATCCCTAGT
BARC1177 3 52 GGAGCTTACCAAGGACTTTGACA CCCACTCTATTCTCTCGCATCTCTT
BARC52 4 60 GCGCCATCCATCAACCGTCATCGTCATA GCGAGGAAGGCGGCCACCAGAATGA
BARC60 4 58 CATGCTCACAAAACCCACAAGACT CTCGAAAGGCGGCACCACTA
BARC206 4 52 GCTTTGCCAGGTGAGCACTCT TGGCCGGGTATTTGAGTTGGAGTTT
BARC217 4 52 GCGTTGTGTTGAAGGCTGAGCATCCA CCGGAGTAGCCTAACGGCGGTGGAGGA
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Continiued table 5

Sk g i osn J5
Name Forward sequence Reverse sequence
BARC288 4 52 GGGTTTTGCTTGGTTGACA CGGGACGATTTTATTTAGGAGT
BARCI001 4 55 GGCGGCTGTAGCGGAGGT TTTCGCTGGATGAGGATG
BARCI047 4 55  GCGCAGACCGTACCCAACCAGATAG CATGCCTTGCCCTTGGTTTCA
BARCI052 4 58  CGAAGAGTGCGACGATGAAGATGA CAGGGTGGCTCGCTTGCGTGAACTC
BARCI069 4 52  TCCTGTTTGTACGCCACTTTTTTCA CCGCAACAGCTCGCCGTCCCTCATC
BARCI096 4 52  GCGTTCGCATATACGTCGTATACAT GGTGGTGAAGAGGCATGCCCAACAAA
BARCI148 4 50  TACCGGAGAGAAGAAGAGGGAAGA CCAGCCCAGAGAACGTGTTTA
BARC44 5 50 CCCTACAAAATACGAACATGAAGTCAG  GGGTCCTACTCAGATAGTGACAGTCAAC
BARC56 5 55  GCGGGAATTTACGGGAAGTCAAGAA GCGAGTGGTTCAAATTTATGTCTGT
BARCSS 5 55 AGGCCTAGAGACTCAAAGCTG GCGCTCTTCATCAACACATTCCTCATCG
BARCI30 5 52 CGGCTAGTAGTTGGAGTGTTGG ACCGCCTCTAGTTATTGCTCTC
BARCIS0 5 52 GCGATGCTTGTTTGTTACTTCTC GCGATGGAACTTCTTTTTGCTCTA
BARC205 5 52 GCGACAGTTGTAGCGGCAGTAGC GAGCGTAGTAGAAGCAGAAGGAG
BARC232 5 65  CGCATCCAACCATCCCCACCCAACA CGCAGTAGATCCACCACCCCGCCAGA
BARC286 5 50 GCGAAGAAAACATTAGACCAAAA GCGATATGTTTCCCGACAACTA
BARC303 5 50 GCGAGCTATGATCTGATGAGGAG GCGTGTCCTACTAATCCAACTTG
BARC316 5 50 GCGTCCCACCTGTCATTAACTGTC GCGGGCCCACTCCTGTTAGATTA
BARC319 5 50 GCAGAGCTACGGCAATGT GCGTAAGTCCCGGAAGTAACAGAA
BARCNO. 5 &7 GCAACCAAGGCAGCGTAAATG GCGTGTAGCCGTCCATAAGCATCAT
BARCI120 5 50 GCGTTTGCGTTACTTT GCTTTCAGCGATG o GTTCAAGTCTAATAATCATTTTACAAA
saRCis 6 5 CCCTTGTGGAAACTCAGTTTTGTTGATT  GCGGAAAGGAACGAAGTACATTTTGTAG
BARC2L 6 55  GCGTCTTCCGGTTTTGTTTACTTTTC GCGTTAGGGCTATGGCGGTGTG
BARC232 6 56  GCGTGAAATAGTGCAAGCCAGAGAT GCGCTAACACCTCGGCAAGACAA
BARCA82 6 60 GCGAGCTGCAGAGGTCCATC GCGTTAGTCTTCTTGGTCAATCAC
BARCIO4 6 50 GCGCTTCCAAGGCTTAGAGGCT GCGAGCATCAATAQXTGAGAAATACATA
BARCI123 6 52 GGCCGAATTGAAAAAGCC CCTGCCGTGTGCCGACTA
BARCIS®5 6 50 CCCACATGTCATTGGCTGTTTAA GCCCGGCCCAGAACGATTTAAATG
BARC273 6 52  AATTCAGAGAAACACACCTCCCTTTTA ACTCCATCAACCCCGTTCATTA
BARC354 6 60 CGTTGTTTGCGTAGAAGGAGGTT GCGAATGCGGGCGATAAAGTGG
BARC1055 6 55 GCCAGACGCACAGEGACAAGATACACT GCCGTACCCTGGTTATTGTTG
BARC2O 7 65 GCACGCAGGAGCACCACCACGAC GCGAGAGTAAGCAGCACCGAGGCACGAC
BARC63 7 52  GCGTTATAATTCGGTCCCATCAGAT GCCCGCAAAAAGTAACATTAAT
BARC72 7 60  CGTCCTCCCCCTCTCAATCTACTCTC CGTCCCTCCATCGTCTCATCA
BARCII1 7 50 GCGGTCACCAGTAGTTCAACA GCGTATCCCATTGCTCTTCTTCACTAAC
BARZClzl' 7 50 ACTGATCAGCAATGTCAACTGAA CCGGTGTCTTTCCTAACGCTATG
BARCIS2 7 58  CCATGGCCAACAGCTCAAGGTCTC CGCAAAACCGCATCAGGGAAGCACCAAT
BARC222 7 55  AAATCCGGCATCTGCTGTATCCATA GTCCGGCCGCTGAATACTGTT
BARC275 7 50  GCGTTTGGTCAGAATAGGGAAGAT GCGTATGTTCGTGTTAGTGTTGGTTATGC
BARC278 7 52  GCATGCACTACGCTCAGAATAAAC TAAAAGGCCCGTCAACATACAAGTA
BARC352 7 60 CCCTTTCTCGCTCGCCTATCCC CTGTTTCGCCCAATCTCGGTGTG
BARC1033 7 52 GTCGGAGATCCAACGCCCATGT CCCTGTAAAATCTTCACCCCGCAAAA
BARCI167 7 60 GCCTCGGTTTGGACATATAAAG GAGCAACGGGAGTCTCACATAT
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Table 6. Classification results of Tan Spot disease using SSR marker traits

gl o0

Sy Pl w2l

PSP ARPCIN| Feature selection algorithm
%) Classification P> (9
Method . byl Jse
algorithm Search ’
Evaluation model
method
Method 1 J48 Ranker InfoGainAttributeEval
Method 2 J48 Ranker GainRatioAttributeEval
Method 3 J48 Ranker ReliefFAttributeEval
Method 4 J48 Ranker CorrelationAttributeEval
Method 5 J48 Ranker SymmetricalUncertAttributeEval
Method 6 SMO Ranker InfoGainAttributeEval
Method 7 SMO Ranker GainRatioAttributeEval
Method 8 SMO Ranker ReliefFAttributeEval
Method 9 SMO Ranker CorrelationAttributeEval
Method 10 SMO Ranker SymmetricalUncertAttributeEval
Method 11 NaiveBayes Ranker InfoGainAttributeEval
Method 12 NaiveBayes Ranker GainRatioAttributeEval
Method 13 NaiveBayes Ranker ReliefFAttributeEval
Method 14 NaiveBayes Ranker CorrelationAttributeEval
Method 15 NaiveBayes Ranker SymmetricalUncertAttributeEval
Method 16 MLP Ranker InfoGainAttributeEval
Method 17 MLP Ranker GainRatioAttributeEval
Method 18 MLP Ranker ReliefFAttributeEval
Method 19 MLP Ranker CorrelationAttributeEval
Method 20 MLP Ranker SymmetricalUncertAttributeEval
Method 21 lazy.IBk Ranker InfoGainAttributeEval
Method 22 lazy.IBk Ranker GainRatioAttributeEval
Method 23 lazy.IBk Ranker ReliefFAttributeEval
Method 24 lazy.IBk Ranker CorrelationAttributeEval
Method 25 lazy.IBk Ranker SymmetricalUncertAttributeEval
Method 26 RandomForest Ranker InfoGainAttributeEval
Method 27 RandomForest Ranker GainRatioAttributeEval
Method 28 RandomForest Ranker ReliefFAttributeEval
Method 29 RandomForest Ranker CorrelationAttributeEval
Method 30 RandomForest Ranker SymmetricalUncertAttributeEval
Y-
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Table 7. Grouping of wheat genotype reactions to common diseases in the region
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Leaf yellow rust
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Leaf yellow rust
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Table 8. Selected and features determining in classification of genotypes for resistance to

Tan Spot
Syl e )
b Shs il e oxsolbl gla Shy
Features Calssification Mode_l Selected Features
g evaluation
alghoritm
BARC121.2 A; BARC182 A; BARC220 B; BARC1027 C;
BARC318 D; BARC130 D; BARC352 B; BARC321.2 A;
SSR 148 CorrelationAttrib BARC222 A; BARC137 C; BARC21 C; BARC180 B;
Marker uteEval BARCY75 E; BARC303 B; BARC1120 B; BARC17 B;
BARC273 B
Morphological 148 CorrelationAttrib 100 grain weight, spike weight
marker uteEval
Spikelet number; BARC137 A; BARC1159 B; BARC1159 A;
SSR BARC194 C; BARC194 B; BARC194 A; BARC1159 C;
Marker and InfoGainAttribut BARC137 B; BARC349 A; BARC137 C; BARC318 C;
Morphological RandomForest cEval BARC318 B; BARC318 A; BARC181 B; BARC181 A;
marker BARC275 B; BARC275 A; BARC29 B; BARC29 A,
BARC1055 B; BARC1055 A; BARC195 D; BARC195 C;
BARC195 B
iPBS2255 D; iPBS2380 B; iPBS2386 A; iPBS2385 B;
iPBS2385 A; iPBS2386 B; iPBS2387 A, iPBS2387 B;
iPBS2388 B; iPBS2388 A; iPBS2387 C; iPBS2384 B;
iPBS2384 A; iPBS2383 E; iPBS2381 B; iPBS2381 A,
iPBS RandomForest InfoGainAttribut iPBS2382 A; iPBS2381 C; iPBS2382 B; iPBS2383 D;
Marker eEval iPBS2383 C; iPBS2383 B; iPBS2383 A; iPBS2388 C;
iPBS2389 A; iPBS2389 B; iPBS2394 B; iPBS2394 A;
iPBS2270 B; iPBS2270 A; iPBS2271 A; iPBS2393 C;
iPBS2272 A; iPBS2271 C; iPBS2271 B
Morphological 148 CorrelationAttrib 100 grain weight, spike weight
marker uteEval
iPBS2221 B; iPBS2383 E; iPBS2226 C; iPBS2080 B;
iPBS2222 C; iPBS2278 B; iPBS2245 B; iPBS2075 A;
iPBS2386 A; iPBS2251 A; iPBS2083 B; iPBS2391 B;
iPBS2081 C; iPBS2076 A; iPBS2251 B; iPBS2076 B;
iPBS iPBS2242 C; iPBS2217 A, iPBS2239 D; iPBS2382 A,
Marker and RandomForest CorrelationAttrib iPBS2081 A; iPBS2243 C; iPBS2388 B; iPBS2271 C;
Morphological uteEval iPBS2385 B; iPBS2276 B; iPBS2392 A; iPBS2087 B; 100
marker grain weight, spike weight; iPBS2378 A; iPBS2277 A;

iPBS2374 A; iPBS2230 C; iPBS2270 B; iPBS2246 B;

iPBS2229 B; iPBS2228 C; iPBS2273 A, iPBS2230 D;

iPBS2381 A; iPBS2238 A, iPBS2378 B; iPBS2075 B;
iPBS2390 C
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Table 9. Selected and features determining in classification of genotypes for resistance to

Strip Rust
NP
S Anail Jse b)) srsobl gla S
Features Calssification Model evaluation Selected Features
alghoritm
SSR
Marker lazy.IBk InfoGainAttributeEval BARC1001 A; BARC124.2 C; BARC121.2 B; BARC194 A

Morphological ~ RandomForest  InfoGainAttributeEval 100 grain weight, spike weight, biomass, weight of straw, awn

marker length, spikelet number, spike length, harvest index
SSR 100 grain weight, spike weight, biomass, weight of straw, awn
Marker and i ; ; .
. RandomForest InfoGainAttributeEval length, spikelet number, spike length, harvest index;
Morphological BARC1001 A; BARC124.2 C; BARC194 B; BARC194 C;
marker BARC275 A; BARC194 A; BARC275 B; BARC1159 A;

BARC137 C; BARC1159 B; BARC1159 C

iPBS2255 D; iPBS2380 B; iPBS2386 A; iPBS2385 B;
iPBS2385 A, iPBS2386 B; iPBS2387 A; iPBS2387 B;

iPBS iPBS2388 B; iPBS2388 A; iPBS2387 C; iPBS2384 B;
SMO InfoGainAttributeEval
Marker iPBS2384 A; iPBS2383 E; iPBS2381 B; iPBS2381 A,
iPBS2382 A; iPBS2381 C; iPBS2382 B; iPBS2383 D;
iPBS2383 C
Morphological RandomForest InfoGainAttributeEval 100 grain weight, spike weight, biomass, weight of straw, awn
marker length, spikelet number, spike length, harvest index

100 grain weight, spike weight, biomass, weight of straw, awn

iPBS
. length, spikelet number, spike length, harvest index; iPBS2387
Marker and SymmetricalUncertAtt . . . .
. RandomForest . B; iPBS2386 B; iPBS2386 A; iPBS2385 B; iPBS2387 A;
Morphological ributeEval . . . .
iPBS2388 B; iPBS2387 C; iPBS2388 C; iPBS2384 B;
marker .
iPBS2388 A
va
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Table 10. Selected and features determining in classification of genotypes for resistance to

Powdery Mildew

NP
b $% L. J‘\" Lf"’))l sl ela, %
& 39 G b ol sy S
Features ificati Model Selected Features
Calssification evaluation
alghoritm
BARC17 C; BARC205 D; BARC75 E; BARC1167 B; BARC321.2 B; BARC278 A;
BARC180 C; BARC195 A; BARC1177 C; BARCS88 B; BARC1044 C; BARC1177 A;
. . BARC1148 A; BARC130 D; BARC288 C; BARC63 A; BARC1052 C; BARC222 A;
SSR CorrelationAttribu
Marker RandomForest teEval BARC279 C; BARC297 E; BARC182 A; BARC319 D; BARC124.2 C; BARC111 B;
BARC23.2 A; BARC275 B; BARC354 A; BARC75 B; BARC1001 A; BARC124.2 A;
BARC340.1 A; BARC17 B; BARC120 B; BARC1027 B
Morphological RandomForest InfoGainAttribute biomass, weight of straw, spike number, spike weight
marker Eval
BARC195 A; BARC180 C; BARC321.2 B; BARC1148 A; BARC63 A; BARC1177 C;
BARC17 C; BARC88 B; BARC124.2 C; BARC1177 A; BARC1044 C; BARC63 B;
SSR BARC1052 C; BARC111 B; BARC222 A; BARC1148 B; BARC294 A; BARC297 E;
Marker and RandomForest InfoGainAttribute BARC195 B; BARC130 D; BARC120 B; BARC23.2 A; BARC275 B; BARC75 E;
Morphological Eval BARC1167 B; BARC205 D; BARC279 C; BARC1027 B; BARC149 A; BARC182 A;
marker BARC278 A; BARC1177 B; BARC124.2 A; BARC44 B; BARC152 C; BARC21 A,
BARC1001 A; BARC124.2 B; BARC284 B; BARC288 C; BARC137 A; BARC1167 D;
BARC75 B; BARC1027 C; BARC180 E
iPBS2226 C; iPBS2221 A; iPBS2278 A; iPBS2392 C; iPBS2224 B; iPBS2238 A;
iPBS2253 B; iPBS2245 B; iPBS2379 A, iPBS2375 E; iPBS2252 B; iPBS2228 B;
iPBS InfoGainAttribute i_PBSZO85 B; i_PBSZZ39 D; i_PBSZZ42 C; i_PB82387 A, i_PBSZSQS D; i_PBSZZ49 A,
Marker RandomForest Eval !PBSZZZZ D; .IPBSZZ73 B; .|P882382 B; !P852230 B; .|PBSZO76 A, !PBSZZZ6 E;
iPBS2255 B; iPBS2376 B; iPBS2390 A; iPBS2255 C; iPBS2392 A; iPBS2226 B;
iPBS2242 A; iPBS2380 C; iPBS2272 B
Morphological RandomForest Symme.tricaIUnce biomass, weight of straw, spike number, spike weight
marker rtAttributeEval
iPBS2226 C; iPBS2221 A, iPBS2278 A; iPBS2392 C; iPBS2224 B; iPBS2245 B;
iPBS2238 A; iPBS2253 B; iPBS2379 A; iPBS2375 E; iPBS2252 B; iPBS2393 D;
iPBS iPBS2228 B; iPBS2085 B; iPBS2273 B; iPBS2239 D; iPBS2242 C; iPBS2387 A;
Marker and RandomForest SymmetricalUnce iPBS2249 A; iPBS2222 D; iPBS2076 A; iPBS2382 B; iPBS2230 B; iPBS2376 B;
Morphological rtAttributeEval iPBS2226 E; iPBS2255 B; iPBS2390 A; iPBS2255 C; iPBS2392 A, iPBS2226 B;
marker iPBS2390 C; iPBS2230 D; iPBS2380 C; iPBS2242 A; iPBS2272 B; iPBS2231 A;

iPBS2383 B; iPBS2272 A; iPBS2273 A; iPBS2243 B; iPBS2270 B; iPBS2276 C;
iPBS2255 D; iPBS2271 A
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Table 11. Selected and features determining in classification of genotypes for resistance to

Brown Rust
Slaps )5Sl
b Shs PXITEAR Jie b)) osdbobal sla Sy
Features Calssification  Model evaluation Selected Features
alghoritm
BARC63 B; BARC288 A; BARC1148 B; BARC319 B; BARC195 B;
BARC48.2 C; BARC284 A; BARC180 B; BARC21 A; BARC1064 B;
BARC195 A; BARC194 C; BARC194 B; BARC104 B; BARC1159 A;
SSR o BARC137 C; BARC137 A; BARC137 B; BARC1159 C; BARC275 B;
Marker RandomForest GainRatioAttributeEval

Morphological

BARC1159 B; BARC194 A; BARC29 B; BARC275 A; BARC1055 B;

BARC222 A; BARC1055 A; BARC222 C; BARC195 D; BARC222 B;

BARC1167 A; BARC195 C; BARC181 A; BARC29 A; BARC1167 D;
BARC1167 B; BARC1167 C; BARC1167 E; BARC318 A

J48 ReliefFAttributeEval biomass, weight of straw, 100 grain weight, spike weight, plant height

marker
biomass, weight of straw, 100 grain weight, spike weight, awn weight, spikelet
number, plant height, BARC63 B; BARC288 A; BARC319 B; BARC1148 B;
SSR BARC195 B; BARC284 A; BARC48.2 C; BARC180 B; BARC21 A,
Marker and RandomForest InfoGainAttributeEval BARC1064 B; BARC222 B; BARC1055 B; BARC1159 C; BARC1159 A;
Morphological BARC1159 B; BARC137 A; BARC222 A; BARC137 C; BARC195 C;
marker BARC195 D; BARC1055 A; BARC137 B; BARC194 C; BARC194 A;
BARC194 B; BARC1167 E; BARC1167 C; BARC1167 B; BARC1167 A;
BARC1167 D; BARC181 B; BARC222 C; BARC29 A; BARC275 B;
BARC275 A; BARC29 B; BARC181 A
iPBS2253 B; iPBS2251 C; iPBS2225 B; iPBS2375 B; iPBS2255 B; iPBS2224
B; iPBS2388 B; iPBS2085 B; iPBS2081 B; iPBS2376 B; iPBS2076 A,
iPBS X } iPBS2240 A; iPBS2077 B; iPBS2230 A, iPBS2226 D; iPBS2255 D; iPBS2080
Marker RandomForest RellefFAttributeEval C; iPBS2387 A; iPBS2080 A; iPBS2243 B; iPBS2377 C; iPBS2085 C;
iPBS2252 A; iPBS2387 C; iPBS2238 A; iPBS2375 E
Morphological RandomForest ReliefFAttributeEval

marker

iPBS
Marker and
Morphological

marker

100 grain weight, spike weight, awn length

iPBS2251 C; iPBS2251 B; iPBS2253 A; iPBS2252 A; iPBS2244 A; 100 grain
weight,; spikelet weight; iPBS2251 A; iPBS2253 B; iPBS2252 B; iPBS2388 C;
iPBS2272 B; iPBS2243 A; iPBS2277 A; iPBS2228 A; iPBS2277 C; iPBS2243
RandomForest CfsSubsetEval C; iPBS2225 B; iPBS2378 B; iPBS2376 A; iPBS2387 C; iPBS2255 C;
iPBS2240 B; iPBS2218 B; iPBS2278 B; iPBS2085 B; iPBS2255 A; iPBS2230
A; iPBS2375 B; iPBS2219 D; iPBS2075 B; iPBS2388 B; iPBS2393 D;
iPBS2392 A; iPBS2095 A; iPBS2078 A

A
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Table 12. Selected and features determining in classification of genotypes for resistance to

Fusarium graminearum

o )5Sl
S5 il Jae b)) sasobl gla Shy
Features Calssification Model evaluation Selected Features
alghoritm
BARC284 A; BARC1042 A; BARC340.1 A; BARC145C;
MS:ITer NaiveBayes CorrelationAttributeEval BARC344 C; BARC52 B; BARC344 A; BARC137 A; BARC21

Morphological

marker

SSR
Marker and

Morphological

A; BARC294 B; BARC14 C; BARC121.2 B; BARC1033 A
NaiveBayes CorrelationAttributeEval Plant height, spikelet number

Plant height; BARC284 A; BARC1042 A; BARC340.1 A;
BARC145 C; BARC344 C; BARC52 B; BARC344 A; BARC137
A, BARC21 A; BARC294 B; BARC14 C; BARC121.2 B;
SMO CorrelationAttributeEval BARC1033 A; BARC349 B; BARC201 B; BARC319 B;
BARC1042 B; BARC310 A; BARC284 B; BARC288 A,

marker
BARC181 A; BARC21 D; BARC87 A; BARC1027 D;
BARC352 A
iPBS2251 B; iPBS2251 C; iPBS2255 C; iPBS2279 A, iPBS2226
D; iPBS2218 B; iPBS2083 A; iPBS2251 A; iPBS2228 A;
. iPBS2075 B; iPBS2253 B; iPBS2087 B; iPBS2255 A; iPBS2237
NIIZrEI;(ir RandomForest ReliefFAttributeEval B; iPBS2232 A, iPBS2252 A; iPBS2095 C; iPBS2239 D;

Morphological

marker

iPBS
Marker and
Morphological

marker

iPBS2239 A; iPBS2221 B; iPBS2230 A; iPBS2080 C; iPBS2271
B; iPBS2244 A; iPBS2225 B; iPBS2240 B; iPBS2246 B;
iPBS2242 C; iPBS2243 A

RandomForest ReliefFAttributeEval Plant height, spike length, biomass, spikelet number, weight of
straw

iPBS2251 B; iPBS2251 C; iPBS2255 C; iPBS2226 D; iPBS2279
A; iIPBS2251 A, iPBS2228 A; iPBS2083 A; iPBS2075 B;

iPBS2087 B; iPBS2218 B; iPBS2255 A; iPBS2253 B; iPBS2237
B; iPBS2232 A,; iPBS2252 A; iPBS2239 D; iPBS2221 B;

iPBS2230 A; iPBS2095 C; iPBS2080 C; iPBS2225 B; iPBS2239
A; iIPBS2271 B; iPBS2242 C; iPBS2244 A; iPBS2246 B;

iPBS2240 B; iPBS2245 A; iPBS2222 C; iPBS2243 C; iPBS2392

C; iPBS2253 A; iPBS2243 A

RandomForest ReliefFAttributeEval

AY
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Table 13. The most appropriate feature selection algorithm and classification algorithm

for the diseases under study

b Sy bl oSl
Ranker s b,

‘ &y Ad slaws S dwd by
Faelagtg:ietrffr:ev?/tiltﬁn skl s st s Sy Classification
Siile S ) . 5 Ol accurac
Sobow (flassi fig;;:: o Ranker search “T]’; %) o bl y
Disease ; method Cohen Root Number
algorithm s relative of s
kappa  squared selected Cusyd Ao yd i
i)l Jae Error
: error (%) features Accuracy
Evaluation model percent
percentage
age
SSR data 148 Correlatlor;,lAttrlbuteEv O.liilo 108.05561 17 35.60024 64.3(;097
Morphological 148 CorrelationAttributeEv ~ 0.1108 101.91610 2 34.00673 65.9932
data al 2 7
SSR data +
Morphological RandomForest InfoGainAttributeEval 0'1502 100.47690 25 36.02694 63'96730
data
Avereage 0.1407 103.4829 14.66667 35.2413 64.7587
TS iPBS data RandomForest InfoGainAttributeEval 0'15390 99.40115 35 35.01684 64'%831
JISERY] Morphological 148 CorrelationAttributeEv ~ 0.1108 101.91610 2 34.00673 65.9932
data al 2 7
iPBS data + . .
Morphological RandomForest Co”e'a"or;'?“”b“te'zv O'fgg 101.28972 45 34.68013 65'3;198
data
Avereage 0'162366 100.869 27.33333 34.5679 65.4321
SSR data lazy.1BK InfoGainAttributeEval 0'1525 101.17681 4 35.01684 64'96831
MOrpgst';g'“' RandomForest  InfoGainAttributeEval 0'8292 58.70572 8 85.18519 14%148
SSR data +
Morphological RandomForest  InfoGainAttributeEval 0'85358 60.25743 19 87.20539 12'71946
data
0.5892 30.8641
YR Avereage 57 73.37999 10.33333 69.13581 9
25 iPBS data SMO InfoGainAttributeval 120 10158236 21 36.70034 63%996
MOrpgst';g'“' RandomForest  InfoGainAttributeEval 0'8565 58.86385 8 86.53199 13"1680
iPBS data + .
Morphological RandomForest Symme_trlcaIUncertAtt 0.8401 59.20021 19 87.54209 12.4579
data ributeEval 9 1
Avereage 0.3(;09 73.21547 16 70.25814 29'2418
SSR data RandomForest Co”e'a"or;'lm”'b“teEv 0'357 63 9128152 34 61.27946 38'1205
MOrpgst';g'“' RandomForest  InfoGainAttributeEval 0'1§66 105.48745 4 44.10774 55'86922
SSR data +
Morphological RandomForest InfoGainAttributeEval 0'32341 90.91373 45 62.96296 37'3370
data
PM Avereage 0'3390 9580423  27.66667 56.11672 438832
LW 8
1 iPBS data RandomForest InfoGainAttributeEval 0'33 33 90.87419 33 60.26936 39'1306
Morphological RandomForest Symme_trlcaIUncertAtt 0.1066 105.48745 2 2410774 55.8922
data ributeEval 5 6
iPBS data + .
Morphological RandomForest ~ SymmetricaluncertAtt - 0.3776  gq o5 g 44 63.20066 007003
data ributeEval 0 4
Avereage 0'2125 95.2047 27 55.89225 44'15077
AY
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b (S ol w255
Ranker g s,

. &y Ady slaws S dwd b
Feature select'lon skl o slas s Sy Classification
i S algorithm with s 2 s o accuracy
Solew Claési fica{tion Ranker search Coh ’ =
Disease : method onen Root Number
algorithm s relative of =
kappa  squared  selected Cuyd doy o2
bl Je Error
: error (%) features Accuracy
Evaluation model percent
percentage
age
SSR data RandomForest Ga'“Ra“"Altt”b“mEva 0‘2346 98.44454 39 43.43434 56'56656
M”pg;’t';g'ca' 148 RefiefFAtributeEval 218 0075230 5 so5050 10400
SSR data +
Morphological RandomForest InfoGainAttributeEval 0'5533 84.35389 44 64.98316 35'3168
data
BR Avereage 04052 9118361 2033333 seooady  13IF
oo 555 i i
PR iPBS data RandomForest C"”e'a"oglAt”'b“teEV 02238 9817687 26 a4 1T
Morphological 148 CorrelationAttributeEv ~ 0.4503 89.15320 3 59.59596 40.4040
data al 8 4
iPBS data +
Morphological RandomForest ReliefFAttributeEval 0.5953119 81.31901 36 67.67677 32'33232
data
Avereage 0';‘31120 80.54069  21.66667 56.56566 43‘1343
SSR data NaiveBayes C"”e'a"oglAt”'b“teEV 01917  107.1610 13 340067 659933
Morpggtlgglcal NaiveBayes Co"e'a“or;’?m'b“te'z" 01033  99.2895 2 272121 727273
SSR data + . .
Morphological SMO C"”e'a"oglAm'b“teEV 01867  100.1048 2 333333 66.6667
FUS data
0.1605 68.4624
rolish Avereage o 1021851  13.66667 31.53757 3
Al iPBS data RandomForest ReliefFAttributeEval 0.2561 96.6392 29 38.7205 61.2795
Morpggt';’g'ca' RandomForest  ReliefFAttributeEval 01269 1015930 5 28.2828 717172
iPBS data +
Morphological RandomForest ReliefFAttributeEval 0.2490 96.6238 34 38.3838 61.6162
data
Avereage 02106 ggogs3s 2266667 3512003 43709

a5 b > .l Soglite jls aliste (slagylon 4 pAS lais) Cuoglio a5 Oy Uis wyp oyl 306 S A

Doy a4 ils Sp )5 S g A pgrlied wile olacs)low )yl oy JS slogrd ST Al bagylon (S

Sy oo bagjlow (Audls Copde sla by, jl odliinl g polie (slacuig drwgs ALdl (Glow Cupte g (Sl sladel

S5 s oo LTS o 50 Caoglie oy o a5 00 )l aodly (pl i8S S8 puiS W Liliél  wlylus jials 4

)13 3929 (103 V7) dliivw po2)lje8 s S Cunglio (p yiaS g (103 F+) sloged

dPBS2255 B BARC1001 A .BARC194 A BARC137 C 1l SSR/IPBS (sla Silis § 459y gl ol 59

U9y ereely s RandomForest s )las ded oo 1 w08l o iz, Sus olwlus IPBS22226 iPBS2255 B
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