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Abstract: Twenty-five sorghum lines
were tested for their resistance to two
major pests of sorghum the shootfly,
Atherigona soccata Rond. and the stem
borer, Sesamia cretica Led. under field
conditions in Sohag governorate during
2000 and 2001 scasons. All the tested
lines were considered resistant to
shootfly except the PB15925 line which
showed moderate resistance. Also, all
the tested lines were found to be
resistant against stem borer infestation.
Among these tested lines IS 2205,
PB15621-1-2-2, PB15833-1-1, ICSV
700 and local had less than 10%

infestation, while the rest lines had less
than 20% infestation. Concerning the
resistance to both insects, the two lines
PB15925 and ICSV 93093 showed
moderate  susceptibility, while the
remaining lines were considered of
moderate resistance. Thus, these lines
could be uvsed profitably in breeding
programme. The vyield of sorghum
lines negativcly correlated with the
percentage of infestation by the two
pests. CSHI1 gave the highest yield,
while PB15925 line gave the lowest
yield.

Introduction

Sorghum is considered one of the
most important cereal crops in upper

Egypt, especially Sohag
governorate. In recent years, great
efforts have been managed to

improve  its productivity to cover the
continuous 1n demand for local
consumption.

Sorghum is extensively damaged
at different stages of growth by

different inscct specics. Among the
most serious insect species recorded
in many parts of the world including
Egypt were the sorghum shootfly,
Antherogena soccata Rondani and
the stem borer, Sesamia cretica Led.

Excessive chemical control for
these pests increasc the cost of pest
management programme and brought
many problems such  as,
environmental pollution, emergence



of new pests, pesticide resistance and
threat of human health. So, it is
necessary to develop new varieties or
hybrids which possess resistance to
these pests. In Egypt, most of the
recemtly released varieties and
hybrids are susceptible to insect
attack and their vicld potential
depends on pests control by using
insecticides. Most sorghum growers
cannot afford costly insecticides.
This situation needs a greater
awareness for the development and
use of resistant vaneties of sorghum
to reduce the cost of cultivation and
to improve and stabilize the
productivity.  Efforts to breed for
resistance to one kind of insect
species are becoming infelicitous,
since  the genotype remains
vulnerable to one or the other insect
pest. Thus, a feasible solution lies in
developing  varietiecs  possessing
multiple  resistance. Some
investigators developed new varieties
or hybrids which possess resistance
to sorghum shootfly, 4. soccata
(Blum, 1967, 1971; Jotwani efal.,
1970; 1971ab; Rao, 1972; Dalawi,
1975; Venugopal et a!., 1975; Rac ef
al., 1978; Singh et af. 1978; Jadhav
and Jadhav 1979, Mote et al. 1981;
Salman 1995; Newanze efal. 1998
and El-Saadany et ol 1999) and
stem borer, 8. cretica (Singh et al.
1968; Sharma er al. 1977, Reddy
1985; Salman 1995 and 2001).

The present work was conducted
to study the single and multiple

resistance of some lines of sorghum
to sorghum shootfly and stem borer
infestations under field conditions in
Sohg governorate, Upper Egypt.

Materials and Methods

The present investigation was
carried out at the Experimental Farm
of Faculty of Agriculture, Sohag,
South Valley University during the
period from July to October of 2000
and 2001 seasons. The experimental
arca was 1/4 feddan and divided into
75 equal plots 1/400 feddan each.
Every plot consisted of 6 rows and
60 cm apart was selected. Twenty-
five advanced sorghum lines were
obtained from International Crops
Research Institute for the semi-arid
tropics (ICRISAT), Patancheru P.O,,
Andhra Pradesh 502324, India. The
lines used were, IS 2205; IS 18551,
PB 14390-4; PB 14844-1, PB
15157-4-1-2; PB 15520-2-2-2, PB
15438; PB 15621-1-2-2; PB 15828-
2H; PB 15833-1-1; PB 15833-3-1H;
PB 15856, PB 15881-3; PB 15925;
ICSV 93087, ICSV 93088; ICSV
93089; ICSV 93090; ICSV 93091,
ICSV 93092; ICSV 93093; CSHI;
ICSV1; ICSV 700 and Local
(check). Seeds were sown at a rate of
2 seeds/hill and 15 cm space between
hills. Three rephcates were selected
for each sorghum line. All
experimental plots received the usual
agricultural practices and no control
measurcs was apphed. The sowing
dates were July 14 and 15 for 2000
and 2001 seasons,respectively.
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Sampling:

Concerning sorghum shootfly, A.
soccata, 25 plants/replicate were
randomly chosen (when the plants
aged up to 28 days from sowing
date) and examined for dead hearts
(the symptoms of this imnsect). The
numbers of infested plants were
recorded and the percentage of
infestations were calculated.

Concerning the stem borer, S
cretica, also 25 plants/replicate were
randomly selected (at harvest time)
and carefully inspected for borers
infestation.  Then, the percentage of
infestations were calculated. Single
and multiple insect resistance were
calculated on the basis of rating scale
according to Sharma er al. 1992
(Table 1).

Table(1) : Rating scale for the percentage of infestations for single and

multiple insect resistance.

Range of nfestation
SIR MIR Classification
% Damage Score % Damage Score

<10 1 0 1
11-20 2 1-10 2 Resistant
21-30 3 11-20 3
31-40 4 21-30 4 Moderately
41-50 5 3140 5 Resistant
51-60 6 41-50 6 Moderately
61-70 7 51-60 7 Susceptible
71-80 8 61-70 8 Susceptible

>3l 9 >71 9

SIR = Single insect resistance. MIR = Maitiple insect resistance
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Results and Discussion

Data of 2000 and 2001 seasons
(Table 2) revealed that the
percentages of dead hearts caused by
A. soccata up to 28 days after
sowing date were less than 30% in
all the tested sorghum lines except
PB15925 line, which has 38.22 and
40.00% dead hearts during 2000 and
2001 seasons, respectively, with an
average infestation of 39.11%.

According to rating scale, all the
tested lines were considered resistant
and could be used profitably in
breeding programme for evolving
shootfly resistant hnes. However,
the PB15925 line was considered
moderately resistant. The obtamed
results are in full agreement with
those of Blum, 1967; Jotwani ef al.,
1971a,b; Rao, 1972; Soto, 1972,
Singh et al, 1978 and Naik and
Bhutil, 1985). Singh er af., 1978
found that the sorghum lines, IS-
1054, 1S-5490, IS-5604 and 1S-5633
possess good resistance to shootfly.
Naik and Bhutil, 1985 scrcened 28
sorghum lines for resistance to
shootfly and found that the
percentages of dead hearts ranged
from 17.1 to 34.3%.

Data of Table 3 show the
percentage of infestations caused by
8. cretica during 2000 and 2001
seasons. Lines PB15621-1-1-2-2,
PB15833-1-1, ICSV 700 and Local
during 2000 and 2001 seasons and
IS 2205 during 2000 season had

infestation rate less than 10%. The
rest lmes had percentage of
infestations less than 20%. Thus, all
the tested lines, according to rating
scale were considered resistant for .
cretica and they serve as a good
material for cultivating in the area
where the pest is a problem.
Dabrowski and Kidiavai, 1983
reported that resistance in sorghum
lines to Chilo partelluss may due to
non-preference for  oviposition,
feeding of the first larval instar on
young leaves and tolerance of plants.
Salman, 2001 reported that sorghum
vartetes and  hybrids wvaned
significantly in their susceptibility to
stem borer, S cretica infestation.
Sorghum  vaneties were more
susceptible than sorghum hybnds.

Concerning the overall mean
percentage of infestations by 4.
soccata and S. cretica dunng 2000
and 2001 seasoms (Table 4). The
percentages ranged from 23.56 to
4978 and 25.34 to 52.44% during
2000 and 2001 seasons, respectively.
On the basis of multiple resistance,
the sorghum lines PB 15925 and
ICSV 93093 were found to be
moderate  susceptible and  the
remaining lines (23 hnes) could be
considered as moderate resistance
against both pests during both
scasons. These 23 lines could be
used  profitably i  breeding
programme to produce sorghum lines
resistant to these sertous pests.
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Table (2): Average percentage of dead hearts in sorghum caused by sorghum

shootfly, A. soccata in Sohag during 2000 and 2001 seasons.

No. | Sorghum Lines Average % of dead hearts Average
Summer 2000 Summer 2001
1 IS 2205 15.56 16.00 1578
2 IS 18551 22.22 24 .89 23.55
3 PB 14390-4 16.89 18.22 1755
4 PB 14844-1 16.00 18.67 17.33
5 PB 15157-4-1-2 2222 20.00 21.11
6 PB 15520-2-2-2 18.22 19.56 18.89
7 PB 15438 16 .89 17.33 17.11
8 PB 15621-1-2-2 18.67 19.56 19.11
9 PB 15828-2H 17.33 18.67 18.00
10 { PB 15833-1-1 24.00 2578 24,89
11 | PB 15833-3-1H 1511 13.11 1422
12 | PB 15856 15.56 17.78 16.67
13 | PB i5881-3 2178 22.67 22.22
i4 | PB 15925 38.22 40.00 3911
15 1 ICSV 93087 19.56 21.33 20.44
16 | HCSV 93088 17.33 18.67 18.00
17 | ICSV 93089 2622 26.67 26.44
18 | ICSV 93090 20.00 21.78 20.89
19 { ICSV 93091 1511 19.11 17.11
20 | ICSV 93092 20.44 21.33 20.88
21 | ICSV 93083 2844 29.33 28 88
22 | CSH1 2400 12.00 18.00
23 ; ICSVI 17.78 i9.11 18.44
24 | ICSV 700 16.89 17.78 17.33
25 | Local (check) 24.44 26.67 2555
F 15.93%* 14 .60%*
LSD 3.74 422
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Table (3): Average percentage of infested sorghum plants caused by the stem

borer, S. crefica in Sohag durig 2000 and 2001 seasons.

No. | Sorghum Average % of infested plants Average

lines Summer 2000 | Summer 2001
I IS 2205 933 10.67 10.00
2 IS 18551 11.11 12.44 11.77
3 PB 14390-4 11.56 12.89 12.22
4 PB 14844-1 12.39 13.77 1333
5 PB 151574-1-2 12.00 12.89 12.42
6 PB 15520-2-2-2 12.00 12.89 12.44
7 PB 15438 12.44 12.44 12.44
8 PB 15621-1-2-2 8.89 933 9.1
9 PB 15828-2H 11.56 11.56 11.56
10 | PB 15833-1-1 3.00 3.89 8.45
11 | PB 15833-3-1H 12.89 13.33 13.11
12 | PB 15856 1111 12.00 11.55
13 | PB 15881-3 11.56 12.00 11.78
14 | PB 15925 11.56 12.44 12.00
15 | ICSV 93087 10.22 10.67 10.44
16 | ICSV 93088 14.67 16.00 15.33
17 | ICSV 93089 12.89 14.22 13.55
18 |} ICSV 93090 12.39 13.33 13.11
19 | ICSV 93091 12.00 12.89 12.44
20 | ICSV 93092 11.11 11.56 11.33
21 | ICSV 93093 14.22 14.67 14 .44
22 } CSH1 12.00 12.44 12.22
23 [ICSV1 11.56 12.00 11.78
24 | ICSV 700 6.67 7.56 7.11
25 | Local (check) 7.50 7.11 7.33

F 3.60%* 6.46**

LSD 2.92 2.32
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Table(4) :Correlation between infestatjon by sorghum shootfly and corn stem
borer, and sorghum yield iluring 2000 and 2001 seasons (Sohag,

upper Egypt}).
Sorghum Total infestation % Yield kg/ 1/400 fed.
No. lines Summer Summer Summer Summer
2000 2001 2000 2001
1 IS 2205 2489 26.67 4.00 3.46
2 IS 18551 33.33 37.33 3.83 3.67
3 PB 14390-4 2845 31.11 423 4.00
4 PB 14844-1 28.89 32.44 3.28 3.23
5 PB 15157-4-1-2 34.22 32.89 373 3.33
6 PB 15520-2-2-2 30.22 32.45 3.50 3.33
7 PB 15438 2933 2077 3.60 3.33
8 PB 15621-1-2-2 27.56 28.89 4.10 4.23
9 PB 15828-2H 28.89 30.23 432 417
10 PB 15833-1-] 32.00 34.67 3.90 3.97
11 PB 15833-3-1H 28.00 26.44 4.60 4.37
2 PE 15856 26.67 29.78 3.96 3.83
13 PB 15881-3 33.34 34.67 3.73 330
14 PB 15925 4978 52.44 3.25 323
15 ICSV 93087 2978 : 32.00 4.53 4.40
16 ICSV 93088 32.00 i 34.67 3.40 3.33
17 KCSV 93089 39.11 40.89 3.77 3.67
18 ICSV 93090 32.89 35.11 370 3.67
19 ICSV 93091 27.11 32.00 4.03 4.00
20 ICSV 93092 31.55 32.89 4.63 4.50
21 ICSV 93093 42 .66 44.00 3.77 3.70
22 CSHI1 36.00 24.44 497 5.07
23 ICSV1 2934 31.11 430 4.40
24 ICSY 700 23.56 2534 429 4.07
25 Local (check) 31.94 33.78 4.30 4.07
F 14 55%* 10.54%* 4. 13%* 4.5]1**
LSD 4.22 4.11 0.616 0.622
r (2000) = -0.338 r (2001) = -5 .523**
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Similar results were obtained by
Singh and Grewal, 1997 who
screened 26 advanced sorghum
genotype from ICRISAT against
shootfly, 4. soccata and stem borer,
C. partellus under natural infestation
condition of Hisar. They concluded
that ICSV 700 and S 2312 lines
were highly promising sources for
breeding agamnst both pests.

Data in Table 4 also show
negative correlation between the
overall mean infestation by the two
pests and the yield of sorghum lines.
The sorghum line CSHI gave the
highest yield (4.97 and 5.07 kg/plot)
while PB15925 linc gave the least
vield (3.25 and 3.23 kg/plot) during
2000 and 2001 scasons, respectively.

Jotwani et al. (1971c) revecaled
that the loss of grain due to stem
borer vaned from 5549 to 83.70
percent. Ratr ef al. (1978) reported
that 39 to 57 kg reductton in grain
yield per hectarc with increase in one
percent dead hearts due to shootfly in
CSH-5 lne. Chundurwar and
Karanjkar (1979) found that for each
percent increase in dead hearts due to
shootfly, there was a reduction of
gramn yield of 143 kg/ha in CSH-8R
line.
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