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ABSTRACT

The blast disease with the causal agent Magnaporthe oryzae B. C. Couch and anamorph Pyricularia
grisea Cooke Sacc is one of the most important plant diseases in the world. Because of its rapid and
destructive release under favorable conditions of relative umidity, it is the main disease of rice. This
research was conducted to evaluate the genetic diversity of 53 rice genotypes inclouding Iranian lowland
and non-local aerobic rice in terms of resistance to blast disease. The field experiments were conducted in
two years as a randomized complete block design with three replications during spring and summer 2017
and 2018. To calculate the area under the disease progress curve (AUDPC), sampling was done in five
steps from the occurrence of blast disease. After mean comparison, genotype ranking was done by
Arunachalam method to determine general resistance. The result showed that Nemat, Sepidrood,
IR82589-B-B-84-3, IR82589-B-B-114-3, IR82635-B-B-143-1, IR83749-B-B-46-1, IR81422-B-B-200-4,
IR82310-B-B-67-2, IR82616-B-B-64-3 cultivars achived the highest scores, and as a result, they were in
the resistant group. Hassan Saraei, Chamapudar, Ghasroldashti, Shahpasad, Domsiah, Anbarbou,
Ahlamitarom, Sadri, Rashtisard cultivars with the highest disease severity, received the lowest rating and
were classified as highly susceptible and semi-sensitive genotypes. Genotypes were divided into 6 groups
based on cluster analysis results and confirmed the results of Arunachalam. Discriminant function
analysis considering two groups of Iranian and non-local rice with Wilks' lambda statistics 0.561 showed
a significant difference between two groups (p<0.001). Based on this analysis, two groups showed the
most difference based on infection type, AUDPC and severity of disease in third stage.

Keywords: Aerobic rice, Arunachalam ranking fungal disease, multivariate analysis, Magnaporthe
oryzae.
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Tablel. Name and source of the studied rice genotypes

Ay

NO Name Parentage or Origin NO name Parentage or Origin
1 Palawan Unknown 28 IR 83752-B-B-12-3 IR 71524-44-1-1/2*UPL RI1 7
2 IR66417-18-1-1-1 IRRI 29 Panda India
3 IR71525-19-1-1 IRRI 30 Vandana C22/Kalakeri
4 IR60080-46A IRRI 31 NonaBokra India
5 IR65907-116-1-B IRRI 32 Ghasroldashti Iran (native)
6 IRAT170 IRRI 33 Sangetarom Iran (native)
7 IRAT13/B.CAMPO//CNAx104/PEROL 34 Iran (native)

Caiapo A Sange jo
8 Pegaso Unknown 35 Rashtisard Iran (native)
9 IRAT216 Colombia 1/M 312 A-74-2-8-8 36 Shahpasand Iran (native)

10 IR 81024-B-254-1-B IRRI 143/IR 71525-19-1-1 37 Anbarbou Iran (native)
11 IR 81422-B-B-200-4 IR 74371-3-1-1/IR 64 38 Salari Iran (native)
12 IR 82310-B-B-67-2 IR 74371-46-1-1/2*IR 64 39 Neda Iran (improved)
13 IR 82590-B-B-32-2 CAUDH 1/IR 74371-54-1-1 40 Ahlamitarom Iran (native)
14 IR 82616-B-B-64-3 IR 71524-44-1-1/IR 76569-259-1-2-1 41 Alikazemi Iran (native)
15 IR 82635-B-B-82-2 IR 78875-176-B-2/IR 78875-207-B-3 42 Khazar Iran (improved)
16 IR 82639-B-B-103-4 IR 78875-176-B-2/IR 78908-143-B-4 43 Hashemi Iran (native)
17 IR 82639-B-B-118-3 IR 78875-176-B-2/IR 78908-143-B-4 44 Champaboudar Iran (native)
18 IR 82639-B-B-140-1 IR 78875-176-B-2/IR 78908-143-B-4 45 Gharib Iran (native)
19 IR 83749-B-B-46-1 IR 71524-44-1-1/2*IR 74371-54-1-1 46 Domsiyah Iran (native)

20 IR 82589-B-B-114-3 IRRI 132/IR 74371-54-1-1 47 Sepidroud Iran (improved)

21 IR 82589-B-B-84-3 IRRI 132/IR 74371-54-1-1 48 Kadous Iran (improved)

22 IR 82590-B-B-90-4 CAUDH 1/IR 74371-54-1-1 49 Dorfak Iran (improved)

23 IR 82590-B-B-94-4 CAUDH 1/IR 74371-54-1-1 50 Gohar Iran (improved)

24 IR 82590-B-B-98-2 CAUDH 1/IR 74371-54-1-1 51 Hasansarai Iran(native)

25 IR 82635-B-B-143-1 IR 78875-176-B-2/IR 78875-207-B-3 52 Nemat Iran (improved)

26 IR 82635-B-B-32-4 IR 78875-176-B-2/IR 78875-207-B-3 53 Sadri Iran (native)

27 IR 83749-B-B-87-3 IR 71524-44-1-1/2*IR 74371-54-1-1

V oadal, wlel 55 (AUDPC)' (6 lews < i

AUDPC =TF =Rl )

Bigpli gylop aiges yo Sogl cupo Xi )l o a5
Lol (55105 diged 93 G (G3y) Ole)
3heoml)ly 4o Sled 2 (gejl daosls cud 5l
Jbes s Jlo 55 0 ez lail)ly (31950 alox
@ ez bl elnl cilejl lalhs w8 (o9
doyd 5 g slpiie il slalhs a5
sools b il eisgs Jboyi s gl (ol
@ X cdaly, ol o ol eoliiul ¥ 5 ¥ alal, Ll
sl (S35l 000 5 o Sl it i
Yk,
¥ aka,

yvr+ 0.3

arcsiny'x + 0.3

!'. Area Under the Disease Progress Curve

¢ s 5l g 5L elel 2 g SsS 5l o 5 00
& 5l AlE 3 995 LS po p)SHlS 0
ogdle b oar Bl i3S (59) Sy D90 4 5 oyl
Sl g 5ol Osilimges csmnb (Sodll
sbodli l (bsle a5 g)lon Jolo g, ol
3 slaese slagiegn yimeds) 3 Sl 3550
Bl ) (o ool 315 Lo 5o ol s
Pl Ve clBle b G 5 0B s plin] Gl
ey obar Bbygesl dbewy @ il o
Sl slaasd joebs ol )l easily aili> s,
5 Sl paises I mn sazalS by s,
o ) pateie (Sl Jelsd b (s )lew 6505l
5 Sl Sl gl w85 el (b S5 5,
el Srlom @ bioaisly Cwglie lie (o)
w9 A w0 lew Dol il Sl
IRRI, &) JS) ol oliiio S a4y ST
e g e w385 15 byl 0550 (1996



al ITAA lesli o 5l D) 5,98 el nl s8ly5 LS pole

0 1 2 3 4 5
0 0.5 1 2 4 8

7 8 9 Ssell
J Infection type

disease severity

16

Figure 1. Infection type and disease severity of rice leaves based on the scale (IRRI, 1996)
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Table 2. Variance Analysis of the studied traits in a randomized complete block design
Mean Squares
Sources of DF  Severity of  Severity of  Severity of  Severityof  Severity of Infection  Area Under the
Variation disease disease disease disease disease type Disease Progress
stagel stage2 stage3 stage4 stage5 Curve (AUDPC)
Year 1 0.019™ 0.005™ 0.005™ 0.007™ 0.008™ 1.209™ 202.312™
Block(Year) 4 0.008 0.013 0.007 0.005 0.017 0.145 856.701
Genotype 52 0.007™ 0.008™ 0.007™ 0.005™ 0.005™ 0.402™ 938.608™
Genotype*Year 52 0.003™ 0.003"™ 0.002" 0.003"™ 0.004" 0.106™ 209.258"™
Error 208 0.003 0.002 0.001 0.002 0.003 0.080 225.95
CV (%) 0.02 8.34 6.11 7.64 9.00 22.60 98.10
a0 S Jlaisl mlaw )3 (sls gixe g s pixe Dglas pas Sl s 5 4y % g NS

ns and **: non-significant and significant at 1% of probability level, respectively
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Table 3. Genotype ranks derived from the results of mean comparison based on the Arunachalam
method) Aronachalam & bandyopadhyay 1994)

NO Genotype Rank NO Genotype Rank
26 IR 82635-B-B-32-4 9 3  IR71525-19-1-1 215
44 Champaboudar 135 6 IRAT170 21.5
51 Hasansarai 135 8 Pegaso 215
32 Ghasroldashti 145 23 IR 82590-B-B-94-4 215
36  Shahpasand 16 24 IR 82590-B-B-98-2 21.5
46  Domsiyah 16.5 29 Panda 21.5
37  Anbarbou 17 42 Khazar 21.5
40  Ahlamitarom 175 48  Kadous 215
53  Sadri 18 9 IRAT216 22
35 Rashti sard 18.5 13 IR 82590-B-B-32-2 22
10 IR 81024-B-254-1-B 19 17 IR 82639-B-B-118-3 22
43 Hashemi 19 18 IR 82639-B-B-140-1 22
45  Gharib 19 30 Vandana 22
16 IR 82639-B-B-103-4 19.5 33  Sangetarom 22
27 IR 83749-B-B-87-3 19.5 49  Dorfak 22

1 Palawan 20 5 IR65907-116-1-B 22.5
38 Salari 20 31 NonaBokra 225
41 Alikazemi 20 14 IR 82616-B-B-64-3 23

4 |R60080-46A 20.5 21 IR 82589-B-B-84-3 23
15 IR 82635-B-B-82-2 20.5 25 IR 82635-B-B-143-1 23
28 IR 83752-B-B-12-3 20.5 11 IR 81422-B-B-200-4 235
39 Neda 20.5 47  Sepidroud 235

7  Caiapo 21 19 IR 83749-B-B-46-1 24
22 IR 82590-B-B-90-4 21 20 IR 82589-B-B-114-3 24
34  Sangejo 21 52 Nemat 255
50 Gohar 21 12 IR 82310-B-B-67-2 26

2 IR66417-18-1-1-1 215
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Figure 2. Dendrogram of the cluster analysis of rice genotypedifferent traits related to blast resistance

based on Ward method
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Table 4. Groups drived from cluster analysis with means and the deviation from the total average

Claster Genotype Treat Average Deviation from

total average

1 salari Severity of Disease Stage 1 0.665 0.753
Shahpasand Severity of Disease Stage 2 0.670 0.891
ahlamitarom Severity of Disease Stage 3 1.143 0.760
Gharib Severity of Disease Stage 4 1.670 0.661
sadri Severity of Disease Stage 5 1.010 0.193
Rashti sard Infection Type 1.256 0.140

Area Under The Disease 24.734 0.418
Progress Carve (AUDPC)

2 Alikazemi, Dorfak, Kadous, Neda Severity of Disease Stage 1 0.302 -0.519
Vandana, Panda, Pegaso, NonaBokra, IRAT216 Severity of Disease Stage 2 0.171 -0.392
IR82635-B-B-82-2, IR66417-18-1-1-1 Severity of Disease Stage 3 0.477 -0.560
IR71525-19-1-1, IR81422-B-B-200-4, IRAT170 Severity of Disease Stage 4 0.325 -0.336
IR82590-B-B-32-2, IR65907-116-1-B Severity of Disease Stage 5 0.319 -0.409
IR82639-B-B-118-3, IR82639-B-B-140-1 Infection Type 0.815 -0.297
IR83749-B-B-46-1, IR83752-B-B-12-3 Area Under The Disease 8.826 -0.307

Progress Carve (AUDPC)
IR82590-B-B-94-4, IR82590-B-B-98-2
IR82590-B-B-90-4, IR82639-B-B-103-4

3 Ghasroldashti Severity of Disease Stage 1 1.233 1.792
Domsiyah Severity of Disease Stage 2 1.422 1.886
Hasansarai Severity of Disease Stage 3 1.407 1.868
Anbarbou Severity of Disease Stage 4 1.407 1.336

Severity of Disease Stage 5 2.498 1.765
Infection Type 1.628 1.766
Area Under The Disease 37.7375 1.792
Progress Carve
(AUDPC)

4 Hashemi, Gohar, Saiapo Severity of Disease Stage 1 0.191 -0.005
IR60080-46A Severity of Disease Stage 2 0.469 -0.107
IR81024-B-254-1-B Severity of Disease Stage 3 0.504 0.218
IR82639-B-B-103-4 Severity of Disease Stage 4 0.882 0.114
IR83749-B-B-87-3 Severity of Disease Stage 5 0.398 0.168
Sang jo « Palawan<Khazar Infection Type 1.088 0.080

Area Under The Disease 15.260 0.153
Progress Carve
(AUDPC)
5 Champapoudar Severity of Disease Stage 1 1.843 3.366
IR-82635-B-B-324 Severity of Disease Stage 2 2.280 2.361
Severity of Disease Stage 3 2.556 2.643
Severity of Disease Stage 4 2.623 2.861
Severity of Disease Stage 5 2.670 2.058
Infection Type 3.927 2177
Area Under The Disease 57.413 3.579
Progress Carve (AUDPC)

6 Sepidrood Severity of Disease Stage 1 0.074 -0.842
IR82589-B-B-114-3 Severity of Disease Stage 2 0.091 -0.734
IR82616-B-B-64-3 Severity of Disease Stage 3 0.269 -0.864
IR82310-B-B-67-2 Severity of Disease Stage 4 0.105 -1.135
IR82589-B-B-84-3 Severity of Disease Stage 5 0.298 -1.210
Nemat Infection Type 0.406 -0.617
Sange jo Area Under The Disease 4.778 -1.100

Progress Carve (AUDPC)
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Table 5. Grouping of genotypesdrived from discriminant function analysis conpared to original grouping.
Frist group was non-lranaina rice and second group was lIranian rice.

Count and percentage of groups

Predicted count and percentage of each group membership

group 1.00 2.00 Total

Count 1.00 28 3 31

2.00 6 16 22

Percentage 1.00 90.3 9.7 100.0

2.00 27.3 72.7 100.0
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