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Abstract

Twelve varieties or lines were tested to determine the effects of blast disease (Pyricularia oryzae) infection on rice and
milling yield in two location, Edirne and Uzunköprü in 1995. The experiment was laid out in a randomized complete block
design with 4 replications under continuous flood irrigation. 450 pregerminated seed/m² were broadcasted in the
standing water. Plot size was 20 m² and fertilizer rate was 150 kg N/ha and 80 kg P/ha. The effects of blast disease
infection on rice yield, total rice recovery, head rice and 1000 grain weight were examined.

A heavy blast disease infection occurred in some rice growing areas of our region, in Uzunköprü as well. However, no
blast infection was seen on any variety or line tested in Edirne location at Thrace Agricultural Research Institute. The
reasons for this disease infection were heavy rainfall in July and August in 1995, excessive nitrogen application, late
planting, high seed density, and cold irrigation water. Due to disease infection, the farmer harvested very low grain yield
(2 ton/ha) from 35 ha area at the same field next to experiment conducted in Uzunköprü . Normally, if there were no
disease problem, he could have more than 7 ton/ha grain yield.

When the results obtained in two locations were compared, it was seen that there were significant differences between
two locations for all characters studied. The values of all the characters drastically decreased in Uzunköprü location.
The varieties that had a moderately node and neck blast susceptibility, had less difference between two locations, while
the susceptible or highly susceptible varieties had higher differences for all traits. The reason for these decreases in
Uzunköprü location, in addition to other environmental factors, was mainly disease infection.
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All of rice disease reported in other rice growing countries do not occur in Turkey. Three fungal rice diseases have been
observed on rice crop in this country. These are blast disease, brown leaf spot, bakanea and foot rot, caused by
Pyricularia oryzae, Helminthosporium oryzae, and Fusarium moniliforme, respectively. Bremer and Özkan (1946) and
Göbelez (1953) reported that the blast was the most serious disease of rice in Turkey. Göbelez also observed up to 25.7%
yield losses in some rice fields in the Black Sea Region. Tekinel et al., (1980) observed yield losses up to 90% in
Mediterranean coastal areas and Oran (1975) also reported average 8.3% yield reduction in South-eastern part of Turkey
due to blast infection.

Rice blast disease caused by Pyricularia grisea has long been considered as a serious constraint to higher rice yields in
both tropical and temperate regions (Barr et al., 1975; O’Toole, 1990; Geddes and Iles, 1991) confirm that blast remains
among the most serious biotic constraints of yield in South Asia. Shen and Lin (1996) reported that the loss due to rice
blast disease was 30.5% of the total losses from diseases in China in 1980’s. Sing (1987) observed sever losses of
60-100% caused by Pyricularia oryzae in the widely grown cultivars Punshi and KD-2-6 in India in 1986.

Raymundo (1975) reported yield losses between 3.2% and 14.5% in Sierra Leone . Formba (1986) observed losses in
grain yield due to neck blast at 16.0-30.9% in North-western Sierra Leone. In the Ivory Coast, Awoderu (1990) estimated
grain yield losses of 0.5-58% in station and researcher managed farm trials.

The objectives of this study were to determine the effects of blast disease (Pyricularia oryzae) infection on rice and milling
yield.

Twelve japonica varieties or lines were tested for this study in two locations, Edirne and uzunköprü in 1995. There was just
80 km distance between two locations. The experiment was carried out at the research farm of Thrace Agricultural
Research Institute in Edirne and the farmer field in Uzunköprü. The experiment was laid out in a randomized complete block
design with 4 replications under continuous flood irrigation with full water control. Both experiments were planted at the

same time on 20 May. 450 pregerminated seeds/m2 were broadcasted in the standing water. Plot size was 20 m² and
fertilizer rate was 150 kg N/ha and 80 kg P/ha hectare.

The effects of blast disease infection on rough rice yield, total milled rice recovery, head rice, and 1000 grain weight were
examined.

A heavy blast disease infection occurred in some rice growing areas of our region, in Uzunköprü as well in 1995. But, no
blast infection was observed on any variety or line in Edirne location. Therefore, the blast disease evaluation was only
done in Uzunköprü. According to Standard Evaluation System for Rice after 70 and 100 days of planting for leaf, node and
neck blast infection, respectively.

The blast disease infection occurred in some rice growing areas in North-western part of Turkey (in Thrace) in 1995 was
the most harmful disease infection observed in this region in the last 25 years. It caused 20% yield loss in 25 000 ha rice
growing area of the region. Some farmers left their crops in the field without harvesting.

According to our observations, the reasons for this disease infection were heavy rainfall with fluctuating daily temperatures
in July, August, and September (Table. 1), excessive nitrogen application, late planting, high seed density, and cold
irrigation water. The main reason for this infection was heavy rainfall, it was more than twice of long term averages. This
sometimes increased relative humidity during rice growing season. The high relative humidity with fluctuating daily
temperatures promoted germination of fungal spores (Ou, 1985).

Table.1 Meteorological data of Uzunköprü location in July, August, and September
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The experiment in Uzunköprü location was conducted in a farmer field. The farmer sowed Rocca variety at the same field.
He had used high seed density and excessive nitrogen (more than 250 kg/ha) in his crop. Therefore, first , the blast
infection appeared in the farmer’s crop and then it spreaded to our experiment. Although, the same agronomic techniques
were practiced in both locations. However, no blast infection was seen on any variety or line tested in Edirne location. Due
to disease infection, the farmer harvested very low grain yield (2 ton/ha). Normally, if there were no disease problem, he
could have grain yield more than 7 ton/ha.

When the rough rice yield results obtained in two locations were compared, it was seen that there were significant
differences between two locations. These losses ranged between 21% and 55% with average 38% in Uzunköprü location.
The varieties that had a moderate leaf blast resistant and moderate node and neck blast susceptibility, had less grain yield
difference between two locations, such as Ribe, TR-427, TR-475, TR-489, and TR-765. While, the susceptible or highly
susceptible varieties had higher differences for this trait between two locations, such as TR-648, Lap/PG, Ýpsala,
Sürek-95, and Serhat-92 (Table. 2). Similar results reported by Göbelez (1953) and Tekinel et al., (1980) in Turkey, Sing
(1987) in India, and Raymundo (1975) in Sierra Leone, and Awoderu (1990) in the Ivory Coast.

The node and neck blast infection was more effective than leaf blast. Grain yield losses for node and neck blast
susceptible or highly susceptible varieties were higher than moderate susceptible varieties. On the other hand, Ou (1985)
pointed out that stem nodes infection may cause the death of all plant parts above the point of infection. It may cause
complete yield loss of the effected tiller when the stem breaks at the infected node. Also, the panicles infected near the
base (neck) may break causing complete yield loss (Ou, 1985). Sharma et al., (1988) found a significant negative
correlation (r = - 0.580) between neck blast incidence and grain yield. Thus, it seems that node and neck blast infection is
more harmful than late leaf blast infection.

There were significant difference between two locations for some quality characters, 1000 grain weight, total milled rice,
and head rice. The value of these trait decreased in Uzunköprü location (Table.3). All varieties had less values for these
characters in Uzunköprü than Edirne. The milled rice produced in Uzunköprü contained much more chalky kernels and it
made poor milled rice appearance and decreased the grain quality. Similarly, Goto, (1965) observed reduction in 1000
grain weight due to panicle blast. It also increased the fraction of chalky kernels, thus the grain quality decreased.

There were significant differences between two locations for all characters studied. The values of all the characters
decreased in Uzunköprü. The node and neck blast infection gave more damage to the varieties then leaf blast. In general,
the environmental factors do not affect 1000 grain weight very much, however, there was huge difference between two
locations for this trait as well. Therefore, the reasons for these decreases in Uzunköprü location, in addition to other
environmental factors, was mainly disease infection.

Table.2. The mean values of paddy yield in Edirne (E) and Uzunköprü (U) locations in 1995.
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Table. 3 The mean values of some quality characters in Edirne and Uzunköprü locations in 1995.

 

References

Awoderu, V.A. 1990. Yield loss attributable to neck-rot of rice caused by Pyricularia oryza. Cav. in Cote d' Ivoire.
Tropical Pest Managment : 36 394 -396
Barr, B.A., C.S. Koehler, and R.F. Smith. 1975. Crop loss of rice : Field losses to insects, diseases, weeds and
other pests. Report of the UC/ AID Pest Managment and Related Environmental Protection Project at the University
of California, Berkeley, Under Contract No. AID/csd 3296, to the WSAID, 64 pp.
Bremer, H., and H. Özkan. 1946. Türkiyede çeltik hastalýklarý. Ziraat Dergisi (73-74): 41-53
Fomba, S.N. 1986. Grain yield losses caused by neck blast diseases Pyricularia oryzae Cav. in unprotected tidal
mangrove swamp rice in Sierra Leone. WARDA Technical Newsletter, 6:24-25
Geddes, A.M.W. and Iles, M. 1991. The Relative importance of crop pests in south Asia. NRI bulletin No : 39, 102

The effects of Blast disease infection on rice and milling yield file:///D:/proceed/35.htm

4 sur 5 13/05/2011 16:06



pp.
Göbelez, M. 1953. karadeniz Bölgesi çeltiklerinde kavrulma ( Pyricularia oryza), Tomurcuk, 22:12-13
IRRI, 1980. Standard Evaluation System For Rice. International Rice Testing Program, Manila, Philippines.
Oran, V.K. 1975. Güney Doðu Anadolu’daki çeltik yanýklýðý fungusu (Pyricularia oryza)' nýn taksonomisi,
bioekolojisi, zararý ve çeltik çeþitlerinin dayanýklýlýðý üzerine araþtýrmalar. Bitki Koruma Bülteni, Ek yayýn,
No.1:49
Ou, S.H. 1985. Rice Disease. 2nd edn. Commonwealth Mycological Institute. Kem. UK 380 pp
Raymundo, S.A. 1975. Importance of rice diseases in Sierra Leone. Paper presented in the Seminar on Rice
Improvement in West Africa. Rice Research Station, Rokyot, Sierra Leone, 28 September - 4 October 1975.
Sharma, J.P., S. Kumar, and R.W. Verma. 1988. A linear model for predicting the yield loss in rice due to neck
blast. Oryza (1): 91-93
Shen, M. and J.Y. Lin. 1996. The Economic Impact of Rice Blast Disease in China. Ýn Rice Research in Asia :
Progress and Prioties. Edited by R.E. Evenson, R.W. Herdt and M. Hossain. IRRI. Manila, Philippines. Pp
:317-324
Sing, N.I. 1987. Incidence of rice panicle stalk blast (BI) in Manipur. Inter. Rice. Res. Newsletter. (4): 34-35.
Tekinel, N., B. Babaoðlu, F.Y. Yýlmazdemir and O. Bilgin. 1980. Türkiyede çeltik hastalýklarý üzerine
araþtýrmalar. A. 103306 nolu Ülkesel Proje Sonuç Raporu.
Widawsky, D.A. and J.C. O' Toole. 1990. Prioritizing the rice biotechnology research agenda for Eastern India.
Research Report of the Roccfeller Foundation, 86 pp

 

 

Home

Cahiers Options Méditerranéennes, Vol.24, n°3, "Rice quality : a pluridisciplinary approach",
Proceedings of the international Symposium held in Nottingham, UK, November 24-27, 1997

Copyright © CIHEAM, 1998

EU Concerted Action for "Quality and Competitiveness of European Rices", EC-DG VI, AIR3-PL93-2518

 

The effects of Blast disease infection on rice and milling yield file:///D:/proceed/35.htm

5 sur 5 13/05/2011 16:06


