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FINAL REPORT

Introduction

Severe yield losses, due to larval damage by the first and second generation of the Mediterranean corn borer (MCB), Sesamia nonagrioides Lef. (Lepidoptera: Noctuidae), have been reported in Spain (Alfaro, 1955) and other Mediterranean countries (Sfakianakis et al., 1983). The larvae tunnel throughout the maize stem from the first instar, causing large damage to the corn plant and making particularly difficult their chemical control. In Spain, MCB complete two-three generations per year depending on the latitude of the maize growing area.

We report here the effects of transgenic corn expressing Cry1F toxin (Bt-corn; Pioneer) from Bacillus thuringiensis on S. nonagrioides larvae. We have determined the survival and development of larvae fed on Bt-corn leaf disks and on the whole plant.
Insects:

Eggs of S. nonagrioides were obtained from a laboratory population established by collecting over 1000 larvae from Spanish maize fields and maintained for at least three generations in the laboratory. The larvae are reared on a semi-artificial diet, modified from Poitout and Bues (1970) by the addition of 0.63% (w/w) Wesson's salt mixture, 1.5 g fumidil-B, 1 g methyl p-hydroxybenzoate, and 0.6 g aureomycin, in a climatic chamber at 26±1ºC, 85±10% RH and a 16:8 (L:D) h photoperiod. 

Plants:

All maize plants were grown in a growth chamber (Conviron S10H, Controlled Environments, Winnipeg, Canada) at 26±1ºC, r.h. 80 ± 10 %, and L16:D8 photoperiod until 8-leaf stage. An illumination of 675 µmol/m2/s at plant level (using fluorescent and incandescent lamps) was used. Three maize genotypes were selected: a commercially grown cultivar, Compa CB engineered to express the Cry 1Ab insecticidal protein toxin to control the European corn borer, Ostrinia nubilalis; the transgenic maize 1507 expressing the Cry1F toxin and its isogenic line 2722 (Pioneer). 

Feeding assays: 

Leaf disks: Plant leaf disks (≈1cm2) from the different maize plants, cv. Compa CB, 1507 (Cry1F+) and 2722 (Cry1F-) were cut with a cork borer. A minimum of 100 neonate (<24 h old) S. nonagrioides larvae per treatment were placed singly with a fine camel's-hair brush in cylindrical plastic cages (2.5 cm diameter, 1.5 cm high) and fed leaf disks on pieces of moistened filter paper. Changes of the leaf disks and filter paper were made every 2 days. The assay was performed in a growth chamber (Sanyo MLR-350H, Sanyo, Japan) at 26±1ºC/16h light and 20±1ºC/8h dark. Daily inspections were made to check survivorship and development.

Plant assays: Maize plants (cv. Compa CB, 1507(Cry1F+) and 2722 (Cry1F-)) were infested with neonate larvae at 8-leaf stage. Two neonate S. nonagrioides larvae per plant (leaves were previously pruned to fit into the bag) were confined with a polythene bag (70 mm in diameter x 220 mm length) sealed at the base of the plant with a tape band (Fig.1). 

[image: image1.wmf]    Figure 1. plant feeding bioassay

Larvae were allowed to feed on each genotype for 5 days. Then, the polythene bags were removed and the plant dissected to identify both the number of surviving larvae per plant and their developmental stage. A total of 50 plants per genotype were used; plants were held in a growth chamber (Conviron S10H) at similar environmental conditions as above and arranged in a completely randomized block design. Control mortality (20% was considered unacceptable.

RESULTS

Leaf disk feeding assay

Leaf disks were readily accepted by the neonate S. nonagrioides larvae, but a high larval mortality was observed since the 3rd day after infestation in those populations reared on Compa CB and 1507 (Table 1, Fig. 2). Those larvae that survived at day 7 were still first instar, and died thereafter. In contrast, the survival in the control NT (2722) was very high (94%) at day 7 and all larvae were normally developed (2nd and 3rd instar). No differences on survival and development were detected between Compa CB and 1507.
Table 1. Survival of S. nonagrioides larvae on leaf disks of Bt+ and Bt-corn
	
	SURVIVAL (%)

	Day after infestation
	0
	1
	2
	3
	4
	5
	6
	7

	CompaCB
	100
	99
	65
	36
	17
	9
	4
	2

	1507
	100
	99
	67
	31
	10
	6
	4
	2

	2722
	100
	99
	99
	99
	98
	98
	94
	94
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Figure 2. Survival of S. nonagrioides larvae on Bt+ and Bt-corn
Plant feeding assay

A high percentage (86%) of normally developed (2nd and 3rd instar) surviving larvae were found on 2722, and all were normally developed. In contrast, a high larval mortality was recorded in both Compa CB and 1507. The few surviving 1st instar larvae were maintained on leaf disks of the corresponding genotype, but they all died before day 7. 

Table 2. Survival of S. nonagrioides larvae on plants of Bt+ and Bt-corn
	
	SURVIVAL (%)

	Day after infestation
	0
	5

	Compa CB
	100
	3

	1507
	100
	1

	2722
	100
	86


The data obtained suggest that transgenic corn plants expressing a Cry1F toxin are highly effective against S. nonagrioides, since the percentage of mortality obtained is comparable to the one obtained with the cultivar Compa CB. Both feeding assays yielded similar results; hence leaf disks would be a better choice because of its easier performance.
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		(Ensayo en cajitas)

				SUPERVIVENCIA (nº de larvas)

				día0		día1		día2		día3		día4		día5		día6		día7

		T (Compa CB)		100		99		65		36		17		9		4		2

		T (1507)		99		98		66		31		10		6		4		2

		NT (2722)		97		96		96		96		95		95		91		91

				% SURVIVAL

		Days		0		1		2		3		4		5		6		7

		T (Compa CB)		100		99		65		36		17		9		4		2

		T (1507)		100		99		67		31		10		6		4		2

		NT (2722)		100		99		99		99		98		98		94		94
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