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Survey of Dirty Panicle Disease Caused by Fungi and Development of

Disease Evaluation Method for Greenhouse Condition
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Abstract

Dirty panicle disease caused severe damage for rice production in Thailand. Survey on its occur-
rence and evaluation method in greenhouse condition was developed. From 20 provinces, the southern
part had 99.2 % of disease occurrence, while the central, northern and western parts had 98.7%, 98.0%
and 74.3% occurrence, respectively. The collected grains were, then, differentiated based on dirty panicle
symptom on seeds. The results showed that seeds from the northern part showed highest severity at
40.2% while those from central, southern and western parts gave 34.2%, 31.9% and 26.3% severity,
respectively. The disease evaluation in greenhouse was conducted by inoculation with 10° spore/ml. of
Curvularia lunata, Bipolaris oryzae and Fusarium incarnatum on KDML105. The inoculation techniques
were used by dropping at the booting stage and spraying at the flowering stage. The results revealed that
dropping method with fungal spore suspension showed the symptom faster and more severe than using
spraying method. Moreover, the symptom was characterized on 15 rice varieties by inoculation with three
fungal species. The results showed that 4 levels of symptom were classified as level 1 (0.1 mm. black
spot) to level 4 (black lesions 50 — 75% of seed). This evaluation method of rice dirty panicle could be

easily used for plant breeding program in greenhouse condition.
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Figure 1 Rice dirty panicle symptom in paddy fields in (A) Chainat (B) Nakhon Si Thammarat
(C) Sukhothai (D) and Pathum Thani Province

Table 1 Percentages of disease incidence in the field and disease severity on rice seed

Location Disease incidence Disease severity
Western 743" £ 23 26.3°+ 2.8
Northern 98.0°+ 1.2 40.2°+ 2.2
Central 98.7°+ 1.2 34.8°+ 15
Southern 99.1° 1.9 318"+ 1.4

CV (%) 11.03 37.37

* Mean values * standard error. Means with different lowercase superscript letters were significantly different (P < 0.05).

Figure 2 Conidial morphology of rice dirty panicle fungi (A) Curvularia lunata (B) Bipolaris oryzae

(C) Fursarium incarnatum (D) Trichoconis padwickii
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Table 2 Percentage of rice dirty party panicle fungi observed by blotter method

Location Provinces Percent of B.O* c.L* F.I* T.P*  Other
pathogen
Central Chainat 98.8 3.3 92.7 2.0 0.8 1.2
Nakhon Pathom 72.5 9.8 453 15.8 1.5 27.5
Sing Buri 69.5 9.5 47.7 8.4 3.8 30.5
Suphan Buri 61.3 71 425 10.2 1.5 38.7
Ang Thong 56.1 5.0 35.1 14.6 1.3 43.9
Pathum Thani 22.2 1.2 20.2 0.8 0 77.8
Ayutthaya 27.8 2.8 25 0 0 72.2
average 58.3 5.5 441 7.4 1.3 41.7
Southern  Nakhon Si Thammarat 55.2 9.2 431 29 0.0 44 .8
Songkhla 82.6 15.2 62.4 5.0 0.0 17.4
Phatthalung 61.5 6.5 48.7 6.3 0.0 38.5
average 66.5 10.3 51.4 4.7 0.0 33.5
West Kanchanaburi 71.1 17.6 42.6 10.9 0.0 28.9
Ratchaburi 76.2 14.6 50.6 11.0 0.0 23.8
average 73.6 16.1 46.6 11.0 0.0 26.4
Northern  Phi chit 65.5 8.8 494 7.2 0.0 34.5
Nakhon Sawan 56.2 10.5 41.8 3.9 0.0 43.8
Sukhothai 40.0 8.3 29.6 2.1 0.0 60.0
Phitsanulok 59.4 11.6 42.6 53 0.0 40.6
Kamphaeng Phet 78.0 2 42 36 10 22
Chiang Rai 79.5 36.7 39.0 3.9 0.0 20.5
Chiang Mai 66.2 2.6 30.6 240 126 338
Lampang 68.9 1.3 311 17.3 17.3 311
average 64.2 10.2 38.2 12.5 5.0 35.8
Average in Thailand 63.80 940 4343 930 230 36.20

*B.O=Bipolaris oryzae,C.L=Curvularia lunata,F.I=Fusarium incarnatum, T.P= Trichoconis padwickii
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Figure 3 Percentage of dirty panicle occurrence on KDML 105 variety by inoculation with Curvularia

lunata suspensions in booting and flowering stages
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Figure 4 Percentage of dirty panicle occurrence on KDML 105 variety inoculation with Curvularie

lunata suspensions by injection method in booting and spraying method in flowering stages
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Figure 5 Rice dirty panicle symptom on different varieties after inoculation by dropping method with

Bipolaris oryzae spores suspensions at 21 day after inoculation A: 41 POUNGSUNG B: IR 29

C: CHAINAT 1 D: RD 9

Table 3 Symptom and disease severity of rice dirty panicle evaluated in greenhouse condition

Symptom Level
No symptom 0
Spot 0.1 mm. 1
Spot higher 0.1 mm. 2
Black lesions 26-50% of seed and more than 50% of panicle 3
Black lesions higher 50 - 75% of seed 4
Black lesions higher more 75% of seed 5
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