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Abstract

The chemical resistance factor DIMBOA, (2.4 dihydroxy-
7methoxy-1.4 benzoxazin, 3 one), was determined in ten maize geno-
types. Laboratory evaluation of resistance of these types against Ostri-
nia nubilalis was recorded. The relationship between DIMBOA and resis-
tance degree was estimated showing the following results.

There is a positive correlation between DIMBOA absorption (at
266 nm) and larval mortality percentage in 50% of the tested inbred
lines. Sixty per cent of the tested lines showd a positive correlation be-
tween DIMBOA and per cent larval duration. Fifty per cent of these lines
showed a negative correlation between DIMBOA and pupal weight. DIM-
BOA correlated with the general rating of laboratory resistance in 60%
of the tested maize inbred lines.

DIMBOA may play an important role as a chemical resistance fac-
tor in 60% of the tested inbred lines (Gm. 9, Gm, 6, Gm22, Gm. 14, Gm.
2 and Sids 34), while (Sids 7, Gm. 13, Gm. 4 and Gm. 31) were not af-
fected by DIMBOA content.
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INTRODUCTION

Maize is the most widely distributed cereal crop in Egypt. The European corn
borer (ECB), Ostrinia nubilalis Hubn. is one of the most serious maize insects in
Egypt.

The development of maize variety that resists ECB was the goal of entomolo-
gists and plant breeders for a long time. IPM system is the recent approach that can
achieve this goal. Varietal resistance is a safe tool in this- system. Chemical resis-
tance is the most stable factor in varietal resistance. It can be used as a sure resis-
tance factor in selecting resistant varieties and/or introducing resistant parents in
breeding programs as well as evaluating entries against pests in entomology pro-
grams. This approach can help in minimizing insecticidal control with all its prob-

lems.

The present study is an attempt to evaluate DIMBOA (2,4 dihydroxy 7 meth-
oxy- 1,4 benzoxazin, 3 one) as a chemical resistance factor in certain maize lines
against the European corn borer, and to present some resistant lines that have re-
sistance bases on a chemical factor, (DIMBOA content).

This evaluation was achieved through correlating DIMBOA contents with the
biological ratings of ECB resistance as a most important indicator for plant resis-
tance.

It may be useful to record that DIMBOA compound occurs in plant tissues as an
inactive glucoside. When plant tissues are attacked and crushed by the insect the
glucoside is hydrolyzed by the glucosidase enzyme, which was separated before
crushing, to yield glucose and the free and toxic DIMBOA compound.

MATERIALS AND METHODS

This study was conducted at Gemmeiza Agric. Res. St., 1993 maize season.
a: Planting and sampling

Thirty maize lines were planted in complete randomized block design as (2
rows x 6 m x 2 replicates / line). At whorl stage (45 days old) samples of fresh
whorl leaves, as a favourable time and part for ECB infestation. Similar samples
were freezed in polyethylene bags for DIMBOA analysis .
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b- Insect laboratory evaluation

It was done and classified to categories according to Awadallah et al.,
(1982), and Guthrie et al., (1960).

c- DIMBOA analysis

Out of the thirty evaluated lines, samples of ten were chosen, showing three
levels of laboratory resistance evaluation for DIMBOA analysis. These inbreds were
Gm. 13, Sids 7, Gm. 9 and Gm. 6 as resistant lines, Sids 34 and Gm. 14 as suscepti-
ble and Gm. 4, Gm. 22, Gm. 2 and Gm. 31 as intermediate.

DIMBOA was analyzed by the technique of "Separation Funnel" described by
Klun et al., (1967). Ultraviolet absorption spectra of DIMBOA were taken from
(Unicam S.P. 1800 U.V. Spectrophotometer) at 288, 266 and 208 nm as the best
wave lengths for maximum absorption, and 280 and 230 for the minimum. The ab-
sorption at 266 nm was chosen as a detector for DIMBOA concntration.

RESULTS AND DISCUSSION

The relationship between the resistance ratings in ten maize inbred lines agai-
nst ECB Ostrinia nubilalis Hubner, evaluated under laboratory conditions, and the ab-
sorbance (absorption logarithm) of DIMBOA is illustrated in Table (1) .

a- The relationship between early larval mortality of Ostrinia
nubilalis fed on different maize inbred lines and the absorption
of DIMBOA

Absorption of DIMBOA in each inbred lines was estimated by the ultraviolet
absorbance at wave length 266 nm. (Table 1) showed that Gm. 9, Gm. 6 and Gm. 22
which rated as resistant inbreds on the basis of early larval mortality of ECB, Os-
trinia nubilalis (82 and 72%, respectively) manifested high absorbance of DIMBOA
(1.25, 0.533 and 0.507, respectively). The inbred line Gm. 2 which rated as inter-
mediate with 52% larval mortality showed intermediate absorbance of 0.492. The
susceptible inbred line Sids 34 as indicated by 18% larval mortality showed low ab-
sorbance of DIMBOA (0.369). Although inbred lines Gm. 13 and Sids 7 were consid-
ered resistant with larval mortality of 80 and 82%, they showed low absorbance of
DIMBOA, of 0.265 and 0.226, respectively (Ward et al., 1975). In the same time the
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intermediate inbred lines Gm. 4, Gm.31 and Gm. 14 with 46, 50 and 40% larval
mortality showed low absorbance of DIMBOA of 0.278, 0.272 and 0.253, respec-
tively.

It can be concluded that DIMBOA, as a chemical resistance factor, is responsi-
ble for the larval mortality percentage in 50% of the evaluated maize inbred lines
(Gm. 9, Gm. 6, Gm. 22, Gm2, Gm.13 and Sids 7), Reed et al. (1972). It is important
to mention that the other inbred lines that showed no correlation may possess other
factors that share plant resistance (Sulivan et al., 1974).

b- The relationship between larval duration of Ostrinia nubilalis
reared on different maize inbred lines and the absorption of
DIMBOA

Table (1) showed that, out of ten tested lines, six lines (Gm. 6, Gm. 22, Gm.
31, Gm.14, Gm. 2 and Sids 34) manifested a correlation between the absorbance of
their DIMBOA contents and their resistance rating based on larval duration, for the
larvae fed on these inbred lines. The inbred line Gm.6 of the high absorbance of DIM-
BOA (0.533) showed the longest period of larval duration (23.5 days). The inbred
lines Gm. 31, Gm.14 and Sids 34 of low DIMBOA absorbance (0.272, 0.253 and
0.369, respectively) had the shortest period of larval duration. The inbred lines Gm.
22 and Gm. 2 showed intermediate DIMBOA absorbance (0.507 and 0.492) and larval
duration (21.6 and 21.1days), respectively.

Inbred lines Gm .13 and Sids 7, in spite of their low DIMBOA absorbance
(0.256 and 0.226, respectively), showed resistance to ECB on the basis of larval
duration (23.4 and 22.0 days, respectively). Results indicated that there is a rela-
tionship between resistance rating, as indicated by larval duration, and the absor-
bance of DIMBOA in 60% of the evaluated inbred lines. The results are in agreement
with Robinson et al,, (1983) who stated that larvae of Ostrinia nubilalis take longer
period to pupate and weigh less by increasing level of DIMBOA.

c- The relationship between pupal weight of Ostrinia nubilalis
reared on different maize inbred lines and the absorption of
DIMBOA

Results presented in Table (1) indicated that there is a relationship between
the resistance ratings on the basis of pupal weight produced from larvae reared on
different maize inbred lines and absorbance of DIMBOA. Inbred lines Gm. 9, Gm. 6,
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Gm. 14, Gm. 2 and Sids 34 showed positive correlation between resistance ratings
as indicated by pupal weight and DIMBOA absorbance. Inbred lines Gm. 13,and Sids 7
which are resistant inbred lines with less pupal weight (60.7 and 59 mg, respec-
tively) showed as low absorbance as that of susceptible inbred line Gm. 14. As a
conclusion, DIMBOA content in 60% of the evaluated inbred lines has a negative ef-
fect on pupal weight of Ostrinia nubilalis fed on these lines.

d- The relationship between the overall resistance ratings, on
the basis of laboratory evaluation conditions, and absorbance of
DIMBOA in maize inbred lines

Table (1) showed that there is a relationship between the general ratings of
resistance and DIMBOA absorbance. The effectiveness of DIMBOA content on the re-
sistance of the tested lines on basis of overall resistance ratings was similar to that
on basis of larval duration rating. This result means that larval duration is the most
affected factor by DIMBOA content among all tested biological factors. Therefore,
the effectivenss of 60% of the evaluated maize inbred lines on overall biological
factors is mainly due to DIMBOA contents in plant tissues of these lines.

Table 1. Relationship between some biological aspects of ECB fed on some maize in-
bred lines and the absorbance of DIMBOA compound.

) . Laboratory evaluation
iy | merption stmat [l | [ Al i e
lines length 266 (n.m.) miptality 1 duration il A0t
% | rate |days rate | mg rate rates
G.9 1.250 82| r |20.8 m [543 r R
G.6 0.533 741 r |23.5 r- |568]| r R
G.13 0.265 80| r |23.4 (] Tl (B R
S.7 0.226 82| r 22.0 r 59.0 r R
G.22 0.507 721 r {216 m |686] s M
G.4 0.278 46| m |21.5 m [63.17] m M
G.31 0.272 S50l m [19.6 s |668| m M
G.14 | 0.253 40| m |18.8 s 71T | s S
G.2 0.492 52| m 21.1 m | 61.5 r M
S.34 0.369 18| s |18.6 s 75.0. s S

* R : resistant * M : moderate *S:susceptible  *G: Gemmeiza *S:Sids



102 ALI M.SOLIMAN AND S.E. SADEK

It can be concluded that DIMBOA may have reduced both rate of nutrient intake
and digestibility and consequently lengthened larval period, as mentioned by Robin-
son et al., (1963). The inbred line Gm. 14, as an example of this result, which had
relatively low DIMBOA content, caused moderate mortality, accelerated larval du-
ration and increased the pupal weight of ECB insect (40 % mortality, 18.8 days lar-
val duration and 71.7 mg pupal weight).

As a general result, DIMBOA content in the evaluated maize lines positively
effected on resistance ratings on the basis of larval mortélity, larval duration, pu-
pal weight and overall resistance in 50%, 60%, 50% and 60% of the tested lines,
respectively. Some lines showed no correlation between DIMBOA content and any of
the resistance ratings. These results lead to logic conclusion that DIMBOA may play
an important role as a chemical resistance factor in maize plant tissues in the whorl
stage against the ECB larvae, but it is not the limiting factor, and there is other
morphological, histological and/or chemical factors that share it in the plant resis-
tance. This conclusion is in agreement with that obtained by Soliman (1982) and su-
livan et al., (1974).
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