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Abstract
In this study, a total of 98 Iranian and exotic rice genotypes were tested for their resistance to the Striped Stem
Borer, Chilo suppressalis, under field conditions in Rice Research Institute of Iran, Mazandaran branch, Amol. The
experiment was carried out in a randomized complete blocks design and three replications. At the reproductive stage, five
whole plants per plot were randomly selected and cut off at the base, and percent of white head, number of larvae per hill,
plant height, stem diameter, and tiller number per hill were measured. The rice genotypes Novator, G2-Gan74, Estrella,
Rashtline-1, and IR72860, had the lowest amount of percent of white head, with means of 1.6%, 2.7%, 2.3%, 2.8%, and
3.2%, respectively, and the genotypes IR72-B, Iranian-New-Hybrid, Fars promising line, IR64-MutantW, IR50 had the
highest amount of percent of white head with means of 43.5%, 43.4%, 37.6%, 35.8 %, and 34.8%, respectively.
Moreover, genotypes Novator, Estrella and G2-Gan74 had the lowest mean larvae per a whole plant (0.1, 0.1 and 0.2,
respectively), while genotypes Chinese-Hybrid1, IR72-B, and Binam had the highest mean larvae per a whole plant, with
means of 10.3, 9.7, and 8.9, respectively. Rasht-Line-1 had the lowest mean plant height (74.4 cm), Fars promising line
had the lowest mean number of tillers per hill (9.13), and Iranian New-Hybrid had the lowest mean stem diameter (4.44
mm). On the other hand, the Tarom-ARG2 genotypes had the highest mean plant height (138.26 cm), Sahel had the
highest mean number of tillers per hill (17.6), and Dorfak had the highest mean stem diameter (12.72 mm).There were
significant correlations between percent white head and the number of larvae per a whole plant, and between percent
white head and number of tillers per hill, but there no significant correlations was found with plant height and stem
diameter. The rice genotypes were grouped on Ward’s clustering procedure into two main clusters, totally four sub-
cluster. The rice genotypes such as Novator, Estrella, Rashtline-1 were found to be less sensitive to Chilo suppressalis.
Also, in this study, 19 rice genotypes including Novator, Estrella, G2-Gan74, Rashtline-1, Shirodi, Nemat, IR64-Mutant-
F3076, MashhadDomsiah/Neda, {(A78.1/LocalAbiji)/(khazar/Tarom)} were recognized as resistant genotypes at field
condition. Some of them can be tested in further experiments.
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Table 1. List of the different rice genotypes used in the field screening for resistance to the Chilo suppressalis Walker.

Accession number Origin Accession number Origin
MashhadDomsiah / Neda 1 =IRAN TAROM-ARG2 50 =IRAN
Neda / Dela 2 =IRAN ARG2-3 51 =IRRI
IR68280A/(Dasht/Domsiah) 3 =1RAN ARG2-C1 52 =INDIA
121PND160/Domsiah )/Neda 4 =IRAN ARG2-2 53 =IRRI
(Dasht / Domsiah ) / Neda 5=IRAN NS11-21 54 =IRAN
(A7801/Local Abji )/ (Khzar/Tarom)/... 6 =IRAN NS23-19 55 =1RAN
B-CP231/Neda 7 =IRAN NS86-26 56 =1IRAN
A-CP231/Neda 8 =IRAN NS27-18 57 =1RAN
IR72-A 9 =1IRRI TS84-40 58 =1IRAN
IR50-C 10 =IRRI ARG2-1 59 =1IRAN
Mutceysvoni-1-1P 11 =1IRRI TS110-42 60 = IRAN
IR50-B 12 =1RRI G23-AN12 61 =IRAN
CT18506-11-51-1-3SR 13 =IRRI G2-GAN74 62 =IRAN
NSIC RC160 14 =1RRI SHZ2 63 = CHINA
NOVATOR 15 =1RRI GE-G-36-TS39 64 =IRAN
IR50-A 16 =1IRRI NS77-28 65 =1IRAN
IR04A393 17 =1RRI CHINESE HYBRID-LINE-1 66 = CHINA
IR64683-87-2-2-3-3(PSBRC82) 18 = IRRI CHINESE HYBRID-LINE-2 67 = CHINA
ZHONG FU 906 19 =IRRI NEW HYBRID -IRANIAN 68 = IRAN
B12743-MR-18-2-3 20 =IRRI IR64-MUTANT-W1263 69 = IRRI
LOCAL CHECK(SPECIFY) 21 =IRRI IR64-MUTANT-D6446 70 = IRRI
IR72-B 22 =1RRI IR64-MUTANT-F3076 71 =1IRRI
CT18148-6-9-5-1-2-MMP 23 =1RRI IR64-MUTANT-D6545 72 =1IRRI
WAS 198-B-B-2 24 =1RRI IR64 73 =1IRRI
IR10A125 25 =1RRI RASHT-LINE-1 74 =IRAN
VNIIR8572 26 = IRRI RASHT-LINE-2 75 =IRAN
IR72860-74-1-2-1 27 =1IRRI KADOUS 76 = IRRI
IR04A395 28 = IRRI KESHVARI 77 = IRRI
IR72-C 29 =IRRI SHAFAGH 78 = IRRI
C1-4-14-3P-2P-3PWAS173-B-B-5-3 30 =1RRI SHIRODI 79 =1IRAN
WAS 173-B-B-5-3 31 =1IRRI FAJR 80 =1RRI
IR64-A 32 =1RRI TABESH 81 =1RAN
LOCAL CHECK (SPECIFY NAME)-B 33 =1RRI POUYA 82 =1RAN
IR02A149 34 =IRRI KOHSAR 83 = HUNGRY
IR-82574-643-1-2 35=1RRI NEDA 84 =IRAN
DORZARI-91-FARS 36 =IRRI SAHEL 85 =IRRI
IRFON-8610-010 37 =1IRRI KHAZAR 86 = IRAN
ISFAHAN-ZAY ANDOROUD-86 38 =IRAN NEMAT 87 =1RAN
IRFON-02 39 =1RRI 08 88 =1RRI
IRFON-016 40 = IRRI 015 89 =1RRI
GHASROL DASHT- PURE LINE-G3 41 =IRAN GOHAR 90 =IRRI
FARS-PROMISING LINE-91-NAHIEE 42 =IRAN 843 91 =IRAN
GHASROL DASHT- PURE LINE-G24 43 =IRAN ESTRELLA 92 =ITALY
KHOZESTAN-LOCAL CHAMPA 44 =IRAN IR-121PND160-3-1/DOMSIA 93 = IRAN
GHASROL DASHT- PURE LINE-IRYN-91 45 =IRAN ANBARBOU-RASHT 94 = IRAN
SAZANDEGHI-90-ISFAHAN 46 = IRAN BINAM-RASHT 95 =IRAN
ISFAHAN-FIROZAN-LINE-2 47 =IRAN BIJAR-RASHT 96 = IRAN
8603-03 48 = IRRI DOMZARD-RASHT 97 = IRAN
GHASROL DASHT-PURE LINE-G28 49 = IRAN DORFAK 98 =IRRI

*-International Rice Research Institute, IRRI.
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Table 2. Evaluation standard system of Internationa Rice
Research Institute, Philippines IRRI, 2002.

Levels of Resistance Infested Score ~ White head%

Immunity 0 0
Resistant 1 1-5%
Moderately resistant 3 6-10%
Moderately susceptible 5 11-15%
Susceptible 7 16-25%
Highly susceptible 9 > 26%
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Table 3. Mean (SE + ) Percent of white head, number of larvae/ hill, plant height, stem diameter and tiller number/ hill of rice
genotypes that were used in mass screening the genotypes resistance to Chilo suppressalis W.

Genotypes  White head (%) No. larvae /Hill Plant height (cm)  Stem diameter (mm) No.tiller /Hill
1 3.9 +2.76t-y 1.8 +0.60f-w 98.53 +5.11a-z 7.12 £0.09-j 14 +/1.61d-p
2 8.2 +Y/Y%h-y 2.7 +1.53e-w 95.93 £2.8la-z 747 £0.17a-z 14.13 £0.70c-n
3 11.4 + 4.66e-y 6.2 +3.47a-h 98.40 +2.05a-z 11.62 +0.30b 10.73 + 0.46r-z
4 15.5 +4.72b-w 3.9 £0.40b-n 103.33 + 6.500-z 10.72 £0.27¢ 10.2 £0.20v-z
5 24.30 + 1.90a-k 5.2 +1.85a-1 105.07 + 1.53n-x 9.52 £0.17d-f 11.13 £0.81p-z
6 57 +2.11m-y 1.4 +0.90m-w 99.6 + 6.05a-z 8.3 £0.201-r 9.53 £ 0.85y-z
7 18 £5.85a-u 4.1 £2.03b-q 107.60 +4.961-u 8.34 £0.241-r 11.13 £ 0.24p-z
8 8 +4.24i-y 2.1 £0.24d-w 106.53 + 0.96m-v 7.36 £0.13a-z 12.26 + 0.81j-y
9 24.6 +5.27ak 2.7 +1.12e-w 88.66 + 3.49b-m 6.34 £ 0.201-n 10.93 +2.24q-z
10 34.8 +12.07a-d 4.2 +£0.80b-n 96.46 + 3.54a-z 9.24 +0.14e-i 14.53 £0.87b-k
11 10.4 £6.21b-w 0.9 +0.08k-w 88.20 £ 0.16¢c-m 7.48 +£0.23a-z 10.6 £ 0.48s-z
12 5.4 +4.66r-y 0.5 + 0.46u-w 100.20 + 5.04a-z 8.88 +£0.14f-1 13.46 +0.13d-s
13 8.6 +£3.58h-y 2.5 £ 1.35e-w 94.06 +3.94a-z 74 +0.12a-z 12.2 £0.52j-y
14 7 +1.62j-y 0.90 + 0.35n-w 91.93 +3.96a-z 7.18 £0.23bj 12.93 + 1.74f-w
15 1.6 +1.58y 0.10 £0.13w 103.33 £2.080-z 7.52+£0.17a-z 1093 £ 1.31g-z
16 4.4 +242r-y 0.70 £ 0.08p-w 98.66 +2.57a-z 7.86 £0.24q-z 16 +0.92a-¢
17 12.20 +/3.30d-y 1.90 +0.81f-w 108.26 + 3.841-t 7.96 £0.11p-y 14.46 + 1.94b-1
18 4.1 +£2.12s-y 0.50 £ 0s-w 101.86 + 4.06a-z 9.08 + 0.36e-j 13.46 + 1.27d-s
19 11.1 £5.57e-y 1.70 £ 0.98h-w 89.53 +3.87a-1 7.2 £0.26a- 10.53 £ 0.93t-z

20 18.5 + 11.60b-w 3.1+ 1.67c-w 92.93 +5.89a-z 8.56 £0.12j-p 12.8 £+ 1.60f-x
21 3.2 £ 1.30t-y 0.50 £0.17t-w 89.46 + 5.16a-1 9.52 £0.21d-f 16.93 +2.09a-c
22 43.5+1534a 9.7 +£5.82ab 118.8 + of-m 8.12 £0.25n-v 10.6 £0.75s-z
23 6.4 +1.81k-y 0.90 £ 0.29n-w 97.06 £ 6.41a-z 6.9 +0.08e-1 13.33 + 1.67d-t
24 11.6 +4.88¢e-y 1.6 £0.64g-w 78.26 £ 1.53k-n 7.04 £0.02¢-j+/ 14.26 £0.87b-n
25 42 +1.61p-y 1.8 £0.75f-w 101.6 +£3.35a-z 8.08 £ +/+A0-V 12.4 £0.92i-y
26 31.1 £ 11.61a-f 5.6 +1.79a-g 99.33 £4.97a-z 7.16 £ 0.16b-j 10 £0.92x-z
27 3.2 +£0.42t-y 1.4 + Im-w 89.2 £ 2a-1 6.8 +0.25g-1 14.4 £ 0.61b-m
28 15.5+291b-w 2.7 £0.48¢c-w 98.93 +4.19a-z 7.54 +0.16a-z 13.93 £ 0.76d-p
29 3.5+ 1.43s-y 0.6 +0.30g-w 82.53 £ 1.93h-n 7.4 +0.24a-z 13.73 £0.48d-q
30 32.5 +21.53a-1 2.1 £0.99c-v 98.53 £2.79a-z 8.26 £ 0.09m-s 13.06 + 1.86f-v
31 8.5 £3.84h-y 4 £2.24b-s 99.33 £ 0.48a-z 8.92 +0.14f-k 13.46 +£0.70d-s
32 9.2 +£2.67gy 2.4 +1.13e-w 94.93 + 1.74a-z 8.76 +£0.34h-n 12.26 + 0.35j-y
33 13.8 £ 10.94g-y 1.2 £0.690-w 136 + 1.66a-c 8.08 £0150-v 12.73 £0.59g-x
34 6.9 +4.8lo-y 1 +£0.72n-w 90.33 +2.13a-z 7.32 £0.15a-z 13.46 £0.13d-s
35 12.9 + 8.40e-y 1.50 + 0.58i-w 94 +£5.22a-z 8.56 £0.31j-p 13.46 + 1.76d-s
36 20.30 + 12.07a-t 1.50 + 0.40h-w 98.2 +0.7a-z 8.12 £0.2n-u 10.13 £ 0.66w-z
37 12.50 + 8.77g-y 0.90 + 0.460-w 94.80 £ 5.4a-z 7.32 £0.35a-z 13.46 +0.58d-s
38 9.4 +0.56f-y 1.3 £0.291-w 137.2 + 6.66ab 8.44 +0.32jq 11.4 £0.94n-z
39 23.2 +6.76a-m 3.4 +1.20b-u 106.8 + 1.66m-v 7.70 £ 0.22a-z 12 £0.98k-z
40 25.4 + 16.80a-t 2.70 + 1.50e-w 102 £5.2a-z 6.80 = 0.24f-1 13.26 + 1.87d-u
41 29.7 + 1.05a-f 040 + 1.51a-e 127.8 + 3a-f 7.04 £0.19¢-k 13.06 +2.14g-v
42 37.6 £ 13.63a-c 5.5 +2.46a-i 123.13 +3.14c-i 9.90 +0.08d 9.13 £ 0.69z
43 22.6 +4.3a-n 5 +0.30a-k 123.4 +2.9c-i 8.24 +£0.351-t 12.2 £ 1.13j-y
44 26.1 £3.99a-h 7.80 +£3.31a-c 122.4 + 13.97d-j 9.38 £0.27d-h 13.06 + 1.50g-v
45 23 +5.46a-n 6.10 £ 2.23a-f 110.93 +4.741q 6.68 +0.16i-m 14 £ 0.40d-p
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Genotypes ~ White head (%) No. larvae /Hill Plant height (cm)  Stem diameter (mm) No.tiller /Hill
46 12.1 £ 8.64g-y 1 +0.64n-w 135.46 +2.97a-d 7.40 £0.25a-z 11.86 + 1.27k-z
47 12.8 £5.19d-y 1.5 £0.63i-w 127.86 * 1.99a-f 8.08 £ 0.100-v 10.4 £ 0.40u-z
48 14 £4.58¢c-x 4.50 £2.55b-n 94.8 £ 4.45a-7 8.86 £0.32¢g-1 12.8 £ 0.83g-x
49 18 +8.80a-v 1.10 £0.13n-w 117.46 +12.18g-n 7.12 £0.13b-j 12 + 1.40k-z
50 4.90 £ 3.52r-y 0.50 £0.37u-w 138.26 £ 5.52a 7.72 £0.32a-z 13.20 £ 0.23e-u
51 9.50 + 7.26i-y 5.1 £2.97b-n 121.33 £ 10.86e-k 7.84 £0.16a-z 14.06 + 0.65¢c-0
52 13.20 £ 5.34d-y 2.9 + 1.45e-w 124.4 £ 0.4b-f 6.96 +0.12d-1 13.73 £0.13d-q
53 8.60 + 4.74k-y 0.70 £ 0.73r-w 125.4 + 6.48a-f 6.96 +0.16d-1 15.66 + 2.02a-f
54 8 +1.78h-y 1.8 £0.52f-w 94.53 £ 5.64a-z 6.72 £0.55h-1 13.33 £ 1.35d-t
55 6.40 = 1.991-y 2.3 £ 1.64f-w 89.6 + 5a-1 7.14 £ 0.25b-j 14.93 + 1.63b-j
56 28.6 + 18.30a-1 2.70 + 1.48e-w 101.86 +3.52a-z 6.44 +0.07k-n 15.46 + 1.27a-h
57 5.50 £4.05p-y 1 +0.40n-w 84.53 + 6.22f-n 7.38 +£0.32a-z 15.2 + 1.83a-1
58 15.20 £ 8.70c-x 5.90 +3.31a-i 80.4 +2.57i-n 7.64 £0.27a-z 16.13 £ 0.87a-d
59 10.90 +5.48g-y 1.10 £ 0.63n-w 130.66 + 10.26a-f 7.32 £0.15a-z 13.2 £ 0.40e-u
60 10.9 +2.98p-y 1.3 £ 0.06j-w 111.06 + 1.48iq 7.08 £0.05b-k 15.46 £ 0.66a-h
61 6 +£5.02p-y 1.50 £ 0.87k-w 98.4 +£4.6la-z 7.5 +0.23a-z 14.93 + 3b+j
62 2.70 £ 1.41x-y 0.20 £ 0.20w 85.4 +9.72e-n 7.88 £0.10g-z 12.86 +0.37f-x
63 11.90 £ 7.03e-y 2.70 + 1.68e-w 88.06 +7.56e-m 7.46 £0.22a-z 12.93 £ 2.42f-w
64 14.90 + 14.20h-y 1.70 £ 1.531-w 97.8 +3.14a-z 7+0.21c-k 13.2+0.61e-u
65 4.20+2.07q-y 0.70 £ 0.29p-w 95.73 £ 10.98a-z 5.64 £0.110 13.86 + 1.52e-p
66 27.20 £ 4.35a-h 10.30 £ 1.33a 96.66 +7.07a-z 7.90 £ 0.22g-y 12.4 +0.83i-y
67 24 + 11.80a-0 2.20 £ 0.80e-w 83.46 + 11.07g-n 9.66 +0.50d-e 1.13 £ 1.41w-z
68 43.40 + 19.69ab 790 +5.17a-¢ 99.33 £ 5.64a-z 444 +0.12p 12.4 + li-y
69 35.80 + 17.85a-¢ 3.90 + 1.64b-t 79.73 £5.93j-n 8.42 +0.27k-q 14.26 £ 0.81b-n
70 8.2 +4.10k-y 1.40 £ 0.94m-w 76.93 +7.361-n 7.36 +£0.16a-z 14.73 £ 1.47b-k
71 4.2 +£0.75p-y 2.50 £ 0.26e-w 90.26 £ 0.74a-z 7.24 £0.27a-z 14.2 £0.34b-n
72 4.70 £ 1.13p-y 0.70 £ 0.240-w 84.8 £0.4e-n 7.16 £ 0.18b-j 15.6 £ 1.22a-¢
73 5.30 + 1.98n-y 2 +0.50f-w 94.66 + 1.27a-z 8.02 £0.27p-w 13.2 £ 1.51e-u
74 2.8 £2.77x-y 0.40 £ 0.40v-w 75.66 £4.21m-n 4.84 +0.14p 17.86 £ 1.53a
75 2.8 £ 1.70x-y 0.70 £0.37p-w 74.4 +£5.14n 8.24 £ 0.191-t 15.06 = 0.93a-j
76 16.2 £ 3.2a-v 230+ 1.12e-w 99.06 +5.13a-z 6.68 +0.37i-m 12.66 + 0.70i-v
77 18.50 £ 4.87a-s 3.40 £ 1.92¢c-v 104.73 +3.860-y 7.08 £0.17b-k 13.33 £0.93e-t
78 3.3 £2.08x-y 0.40 £ 0.23u-w 84 +2.94f-n 8.68 + 0.34i-0 14.53 £0.26b-k
79 18.4 £3.31a-s 3.90 £ 0.93b-p 113.73 £7.17h-p 7.96 + 0.05p-y 11.53 £0.46m-z
80 13.5 £2.87¢c-x 2.60 £ 1.31e-w 95 +3.42a-z 8.40 +0.37k-q 12.4 £ 1.22i-y
81 27.4 £+ 11.33a-j 3.80 £ 0.90b-p 104.4 £ 4.40-y 9.52 +0.08d-f 11.6 + 11-z
82 26.1 + 6.84a-j 5+ 1.74a-m 120.6 +2.57f-1 8.20 £ 0.22m-t 10.53 £0.13t-z
83 4.8 £3.35r-y 1.5 £ 1.09m-w 110 £ 4.77k-r 6.04 £ 0.07m-0 10.53 £ 1.86t-z
84 8 +£4.98l-y 0.70 + 0.40p-w 79.73 +2.86j-n 6.60 +0.29j-n 14.13 £0.35¢-n
85 52+ 1.5lo-y 0.80 £0.230-w 88.2 +£5.4¢c-m 5.52+0.08 0 17.06 £ 1.13ab
86 5.2 £3.75q-y 0.90 £ 0.430-w 115.33 £3.49g-0 6+0.15n-0 11.2 £0.920-z
87 22.5 + 14.72a-s 3.3 +2.38e-w 91.86 +7.29a-z 6.78 £0.26 g-1 12.4 £0.61i-y
88 15.5 £7.26¢-x 1.50 £ 0.35h-w 103.33 £5.760-z 8.84 £0.25g-m 14 + 1.44e-p
89 19.3 £4.67a-r 3.70 £ 0.96b-r 96.93 £ 6.33a-z 9.46 +0.15d-g 13.33 £0.70e-t
90 11.1 £3.11e-y 1.40 £0.41i-w 101.86 +0.48a-z 7.64 £0.15a-z 11.6 £ 1.281-z
91 4.7 £221p-y 1+041In-w 105.46 = 5.450-x 7.64 £0.31a-z 14.93 £ 0.70b-j
92 2.3 +£281x-y 0.10 £ 0.06w 109.1 £3.51k-s 8 £0.16p-x 12 +0.32k-z
93 22.3 +£9.66a-p 2.80 £ 1.56e-w 84.53 +5.99f-n 7.72 £ 0.30a-z 124 £ 1.97i-y
94 20.2 + 6.56a-q 2.50 £ 0.78e-w 134.13 £5.07a-¢ 7.60 +0.20a-z 13.6 + 0.46e-r
95 13.6 £ 4.56¢-x 8.90 +7.14a-d 134.53 £ 4.06a-d 10 +0.10d 12.6 £ 1.70i-w
96 13.1 £ 6.45d-y 3 + 1.40e-t 113.6 £ 6.57h-p 9.08 +0.32¢-j 13.86 £ 0.58e-n
97 17.2 £ 8.67b-w 2.90 £ 2.16e-w 124.4 £ 15.02b-h 7.52 +£0.36a-z 12.8 £2.05f-w
98 9.8 + 1.65¢e-y 1.90 + 1.24f-w 105.86 + 3.960-w 12.72 £0.23a 12 +041j-y

Means followed by the same letters in each column are not significantly different (P < 0.05, LSD Test).
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Fig. 1. Dendrogram of 98 rice genotypes to Chilo
suppressalis as means of traits, White head
(%), number of larvae/Hill, Plant height, Stem
diameter, number of tiller/Hill.
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Table 4. Correlation coefficients between different traits of 98 rice genotypes that were used in screening for resistance
to Chilo suppressalis W.

Trials 1 2 3 4 5
1. White head (%) 1
2. Larvae /Hill 0.73" 1
3. Plant height 0.18 0.22" 1
4. Stem diameter 0.09 0.27" 0.14 1
5. No. tiller/Hill 0.35" -0.28" -0.30 -0.28" 1

* %% are significant at P < 0.05 and P < 0.01 levels, respectively. n = 300.
(1 = White head ), (2 = number of larvae/hill ), (3 = Plant height), (4 = Stem diameter ), (5 = number of tiller/hill).
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Table 5. Means (SE *) comparison of clusters related characteristics with of rice genotypes resistance to Chilo suppressalis W.

Main Sub Genotype F. White head (%) Number of larvae  Plant height Stem diameter Number of

Cluster Cluster  in Cluster / Hill tiller/Hill).
A Ia 26 18.60 = 0.05b 1.85 £0.06b 101.92 £2.10b 8.50+£0.32a 14.48 £ 0.08a
Ila 11 26.43 £ 0.06a 2.38 £0.26a 121.77 £2.04a 8.17£0.28a 14.04 £ 0.05a
B b 52 9.02 +£0.03¢ 1.33 £0.04c¢ 99.95 +2.25b 7.57 £0.12ab 14.80 £ 0.04a
b 11 13.10 £ 0.04bc 1.56 £ 0.04bc 92.40 + 1.30b 7.03 £0.42b 14.92 +0.06a

Means followed by the same letters in each column are not significantly different (P<0.01, LSD Test).
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