Integrated management of two foliar diseases of sesame (Sesamum indicum L.) in maize/sesame intercrop
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Abstract

The quest for alternative method in managing diseases in crop production as against the use of prohibitive synthetic chemicals which are harmful to human health has been receiving serious attention by scientists in the last two decades. Two field trials were conducted during the early and late cropping seasons of 2010 to evaluate the effect of nine treatments (Tithonia diversifolia and Chromolaena odorata sprayed at 7.0, 7.5 and 8.0%, sesame sprayed with distilled water, sesame intercropped with maize and sole sesame) on the control of Cercospora leaf spot (CLS) and Alternaria leaf blight (ALB) diseases and agronomic performance of sesame in the transition zone. The experiment was laid out in a randomized complete block design and replicated three times. The treatments imposed significantly (P<0.05; F-test) affected all the measured parameters. Number of lesions of CLS and lesion size of ALB were significantly (P<0.05) reduced when 8.0% of T. diversifolia extract was sprayed on intercropped sesame relative to the sole sesame and sesame sprayed with distilled water. Similarly, application of 7.5 and 8.0% of T. diversifolia extract resulted in comparatively high values for number and weight of capsules per plant, seed weight per plant and grain yield of intercropped sesame. Intercropped sesame (unsprayed) was on par with the sprayed intercropped sesame for most of the parameters measured. Application of T. diversifolia at 7.5 and 8.0% is recommended for managing CLS and ALB diseases in intercropped sesame in the humid tropics. 
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Introduction
Sesame (Sesamum indicum L.) is a very versatile oilseed crop that supplies seeds for confectionery purposes, edible oil, paste (tahini), cake and flour. Although, it ranks sixth in the world among vegetable oils (Olowe et al., 2009), it is often referred to as minor oilseed crop because it is usually cultivated by small holder framers in the developing countries despite its market worth of a billion dollars (UDAID, 2010). The adverse effects of foliar diseases on sesame constitute a major constraint among others to its production worldwide. Prominent among the foliar disease are Cercospora leaf spot (CLS) caused by Cercospora sesami Zim and Alternaria leaf blight (ALB) caused by Alternaria sesamicola Kaw. Extensive research work has been done using synthetic fungicides on sesame (Uwala, 1998; Shokalu et al., 2002; Culbreath et al., 2002). Similarly, efforts have been made using natural plant products to control phytopathogenous fungi on crops in the last decades (Enikuonemhin and Peter, 2002; Gata-Gonclaves et al., 2003; Ogwulumba et al., 2008; Ambang et al., 2010). More recently, intercropping sesame with maize resulted in reduction of incidence and severity of CLS and ALB diseases of sesame (Enikuomehin et al., 2011). However, intercropping alone did not provide total control of the foliar diseases on sesame. Therefore, this study was carried out to evaluate the efficacy of the application of two plant extracts (Tithonia diversifolia and Chromolaena odorata) at different rates on the control of CLS and ALB on sesame intercropped with maize, and also establish their effect on the agronomic performance of sesame. 
Materials and methods

The two field experiments were conducted during the early (June- Sept.) and late (August – Nov.) cropping seasons of 2010 at the Teaching and Research Farm of Osun State University, College of  Agriculture, Ejigbo, Nigeria (7o 15′ N; 3o 25′ E) at 370 m above sea level. The experiment was laid out in a randomized complete block design and replicated three times. The test variety was E-8, an early maturing sesame variety. The nine treatments imposed were: Tithonia diversifolia (7.0, 7.5 and 8.0%), Chromolaena odorata (7.0, 7.5 and 8.0%), Maize/sesame, distilled water and sole sesame. The plant extracts were prepared from fresh leaves of T diversifolia and C odorata as described by Enikuomehin (2005). The crude plant extracts were sprayed at two week interval on sesame plants growing on designated plots from three weeks after sowing (3WAS). The control plot (sole sesame) was left unsprayed. The recommended agronomic practices for sesame were observed (ploughing, harrowing, thinning, manual weeding at 3 and 6 WAS). Sesame seeds were sown on June 12 and August 17, 2010 for the early and late experiments, respectively at a spacing of 60 cm X 10 cm in a single alternate row 1:1 arrangement with maize. The maize variety used was TZSR-Y, a streak resistant variety.    
Five sesame plants were randomly selected and tagged per plot for grain yield attribute analysis (number and weight of capsules per plant, weight of seeds per plant and grain yield) after harvest. Disease symptom observation was done weekly, while quantitative assessment (number of leaves and plants infected) was carried out at 12 WAS using two permanent quadrants (50 cm X 100 cm) per plot as described by Enikuomehin et al., 2002. All data collected were subjected to analysis of variance and means separated using the least significant difference method (LSD) at 5% probability level.
Results

Application of the treatments significantly (P<0.05; F-test) affected all the parameters presented in Table 1. The control treatment recorded significantly (P<0.05) higher number of CLS lesions and lesion size of ALB than the sesame plants that received the remaining eight treatments. No significant difference in the number of CLS lesions was recorded when the two extracts were sprayed during the early and late cropping seasons. However, T. diversifolia spray at three concentrations in both seasons and C. odorata during the early season at 8.0% resulted in significantly (P<0.05) lower lesion size of ALB on intercropped sesame relative to the sesame plants sprayed with distilled water and the control. Application of T. diversifolia at 8.0% on intercropped sesame resulted in significantly (P<0.05) higher number and weight of capsules per plant and seed weight per plant than the sole sesame, intercropped sesame and sesame  plants sprayed with distilled water in both seasons. Sesame plants sprayed with T. diversifolia at 7.5% also recorded comparable results for these with sesame plants that were sprayed with T diversifolia at 8.0%. Similarly, sesame plants sprayed with T. diversifolia (especially at 8.0%) produced grain yield that was significantly (P<0.05) higher than the grain yield of sole sesame and sesame sprayed with distilled water. Average grain yield of intercropped sesame sprayed with T. diversifolia was higher than the grain yield of those sprayed with C. odorata
Discussion
Use of plant extracts in the control of disease incidence and severity in sesame is a worthwhile attempt to grow healthy plants of sesame in the humid tropics where the use of synthetic agro-chemicals is prohibitive and dangerous to human health. On average, the integrated approach of spraying sesame plants intercropped with maize using extracts of T. diversifolia and C. odorata was quite effective in controlling CLS and ALB diseases on sesame. T. diversifolia sprayed at 7.5 and 8.0% was very effective in controlling the two diseases on intercropped sesame. These concentrations are similar to earlier plant extract rates recommended for cucumber (10%) and sesame (7.5%) by Tohamy et al. (2002) and Enikuomehin (2005). Intercropping treatment resulted in comparable values for all the parameters evaluated in this study. This trend corroborated earlier findings that intercropping is capable of reducing the proportion of susceptible host tissues and thereby impact on the production, amount and efficiency of the disease inoculums by limiting the spread and development of the disease within the cropping system (Ramert and Lennarston, 2002). Maize, being a taller plant and dominant crop in the system apparently created a physical barrier that limited the spread of the pathogen from one sesame plant to the other. Application of T. diversifolia extract integrated with inercropping resulted in comparable grain yield (326.3 – 564 t.ha-1) of sesame to the world (0.47 t.ha-1) and African (0.46 t.ha-1) averages reported by FAO, 2004 and earlier findings on the test variety (E-8) when cultivated under limited moisture conditions (Olowe and Adeniregun, 2009). Therefore, application of plant extract of T. diversifolia at 7.5 or 8.0% concentration coupled with intercropping is hereby recommended for sesame production in the humid tropics.  
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Table 1: Effect of foliar spray with Tithonia diversifolia and Chromolaena odorata leaf extracts on number of lesions Cercospora leaf 

              spot (CLS) and lesion size of Alternaria leaf blight (ALB) diseases, and some agronomic traits of sesame during early and 

              late cropping seasons of 2010 

Parameter

Season
 Leaf extract concentration (%)


Distilled
Sesame
Sole

LSD





Tithonia diversifolia

Chromolaena odorata
 water

/maize

sesame

(5%)






intercrop





7.0
7.5
8.0

7.0
7.5
8.0

No. of lesions of CLS Early
19.0
12.9
 9.2

26.1
25.5
23.1
30.9

16.5

41.7

11.70




Late
17.0
12.6
10.6

23.3
23.0
24.0
29.0

20.0

40.6

  9.38

Lesion size of ALB
Early
  7.9
  6.2
  5.4

53.7
41.4
  9.9
40.6

14.3

139.5

 30.43



Late
12.8
  7.8
  4.5

 13.7
27.2
15.1
84.1

12.7

169.8

 38.73
Capsules/plant

Early
31.0
49.0
55.3

29.7
25.6
32.0
21.6

31.0

36.3

17.63




Late
32.6
53.3
63.6

29.3
28.6
33.6
21.3

34.3

42.3

14.92
Capsule wt/plant (g)
Early
9.30
14.7
16.6

7.12
6.16
9.0
6.5

  9.4

10.9

  4.82




Late
9.80
16.0
19.1

8.9
8.6
10.1
6.4

10.3

12.7

  4.46

Seed wt/plant (g)
Early
5.45
10.57
11.57

4.9
3.9
5.8
4.4

5.1

3.3

  2.57




Late
4.59
7.61
10.25

4.4
4.5
5.0
4.9

6.2

3.0

  2.18

Grain yield (kg/ha)
Early
418.7
471.7
494.0

330.0
330.7
374.7
255.7

380.3

295.0
          141.84



Late
326.3
450.3
564.0

263.3
319.7
476.0
281.3

388.0

374.3
          177.57
2
7

