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ABSTRACT

Sixty-five Fg faba bean (Vicia faba L.) Egyptian breeding lines, were evaluated
for resistance to cowpea aphid, Aphis craccivora Koch infestation throughout three
successive seasons 1998/99 to 2000/2001 under field conditions. Resuits showed
that the two entries 818/923/92 and 857/1574/92 were found to ba resistanifolerant
tc aphid infestation, in spite of the severe infestation seasons of faba bean
plantation in Middie Egypt. These two lines also tended tc combine high yielding
ability.

Y Most of the variations in yield components of faba bean varielies was
attributable 1o ihe size of A. craccivora infestation, Resistant entries outyielded
susceptible varieties and also much less affected by the presence of iarge numbers
ol aphids.

INTRODUCTION

Yields of field faba beans fluctuate widely and attacks with cowpea
aphid, Aphis craceivora Koch are one of the most important factors fimiting
yleld. Efficient insecticides are available but varietal resistance is desirable
both in heiping to stablize yields where chemicals cannot be applied, and to
reduce production costs and hazards to benifical insects, notably bees.
Davidson & Fisher (1922 found varietal differences in aphid infestation and
Muller (1953), after testing large numbers of German faba bean varieties
(1953), studied the behavicur and performance of A. fabae on the vanelies
Rastatt (resistant) and Schlanstedt (susceptible} (1958 a,b). Rastatt was
tested by the National Institute of Agricultural Botany in the period 1954-61
{Smith & Aldrich, 1967) but was not recommended for British conditions
because yields were, on average, less than those of control varieties in the
absence of A. fabae. Thus, if the resistance found in Rastatt were to be
employed, crosses had to be made with Biritish varieties and selections
obtained which combined resistance to A. fabae with high yield under Biritish
conditions. Acceptable levels of resistance have been detected in fow taba
bean landraces (Ei-Defrawi et al, 1998) and in some breeding iines (El-
Defrawi & Bishara, 1992 and Ei-Defrawi & Omar, 1998). More recent studies
have shown that fewer aphid individuals setlled on resistant plants and
multiplied more slowly than susceptible (Tahhan & Hariri, 1981: Holt, 1982
and El-Defrawi et a/, 1998). Resistant varieties had a smaller proportion of
the aphid population (El-Defrawi & Bishara, 1982). Severe infestation still
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caused considerable loss of yield on resistant cultivars (Bond & Lowe, 1975).
Recently in Egypt, aphid populations on faba bean fields have increased
steadily during the last decade, most probably due to change in climatic
conditions, rise in soil water level and to crop off-rotation. Hence, the use of
resistant varieties serves as an effective, safe economical method to save
the crop from ravages of the pest.

This study aims to evaluate resistance of certain faba bean entries, at
seedling, flowering and pod-setting stages, to attack by cowpea aphid and
selecting the most antibiotically resistant ones to be incorporated in the
breeding programme for producing insect resistant and high yielding
varieties.

MATERIALS AND METHODS

Sixty-five Fg faba bean (Vicia faba L.) breeding lines derived from 19
crosses selected from breeding nurseries of 1992 Egyplian breeding
program of Food Legume Research Department, Field Crops Research
institute ARC, were chosen to evaluate their susceptibility to aphid infestation
(Table, 1). The investigation was carried out under natural field conditions at
Sids Agricultural Research Station during 1998 to 2001. Two faba bean
cultivars, ie. Giza 2 and Giza 674 were also used in all expenments as
susceptible standard checks.

Table (1): Faba bean F8 breeding lines selected for testing their relative
resistance  against the cowpea aphid, Aphis

craccivora.Koch.
[ Cross Parents No. of tested
No. lings
| 811 __|561/2077/85 Sak. x 461/845/83 5 |

B12  |561/2077/85 Nub. x 461/845/83

813 |G. 402 x {R.C. 39/80 x ILB 938}

815  |561/2076/85 x 461/847B/83

816 [561/2090/85 x 461/845/83

817 |561/2082/85 x 461/837A/83

818  |561/2077/85 x 461/8476/83

820 _ [561/2000/85 x {249/802/80 x ILB 938}

822 _ [561/2077/85 x_{249/801/80 x ILB 938} _

826 |561/2082/85 x 461/847/83

[ 827 _[561/2077/85 x_{249/802/80 x ILB 938}

836 |561/2082/85 x {249/801/80 x ILB 938} ]
838 |561/2077/85 x {249/802/80 x ILB 938}

840  [561/2077/85 x { R.C. 39/80 x ILB 938}

843 [561/2076/85 x_461/845/83

846  |G.402 x 461/837/83

847  |561/2090/85 x { 249/801/80 x ILB 938}

855  |561/2090/85 x { R.C. 39/80 x ILB 938}

857  |561/2076/85 x {249/801/80 x ILB 938}

Total

p4 ENPRIEIPRIEN P23 /NTTRY FRTINY 13 P N TN FCY BT PREY P
L JL LIl }
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Field experiments :
{A)Preliminary screening trial :

Experiment was carried out in 1", Novemnber 1998 includes 65 faba
bean-breeding genotypes as well as the 2 checks. A randomized complete
block design with four replications was used, the planting took place in ridges
60 cm apart, in double rows with 20 cm between hills along each row and two
seeds per hill. Two commercial cultivars Giza 2 and Giza 674 were regularty
repeated every 10 tested lines. Aphid infestation was assessed in each line
at seedling, flowering and pod-setting stages 30, 63 and 105 days after
planting according to the field rating scale. Tolerance to aphid infestation was
estirnated in each genotype based on seed yield (gram/plant).

{B) Advanced screening trials :

Two experiments were carried out at Sids Agricultural Research Station
as a hot spot area for cowpea aphid, Aphid craccivara Koch, during the two
successive seasons 1998/2000 and 200072001, An area of one feddan was
divided into two equal parts. On area was sprayed periodicaily at 2-weeks
intervals {full protection) on infestation build up during the last week of
Movernber with Aphox DG 50% aphicide (Pirimicart) al the rate of 0.5 g/L.
The other area was not sprayed with any insecticide to allow natural ouild up
of aphid infestation.

A randomized complete Dlock design with four replications was used.
Each plot consist of 5 rows, 3.5 m length, separated by 1.0 m strip of
uncultivated land. Seeds of ail genotypes were sown on November 15 in belh
seasons. Normal cuttural practices were done as recommended.

Twenty-eight entries with different levels of resistance were selected
from the previous preliminary field experiment (1898/99) to test their
resistance / tolerance 1o natural infestation; meanwhile only eight promising
lines were cultivated in 200072001 season o confirmed the previousely
results obtained. The two varieties Giza 2 and Giza 674 were acted as
susceptible standard check cultivars were regularly repeated every 5 tested
entries in both tested seasons. The faba bean genotypes were checked by
counting the number of aphids setting on the plants in each plot at 2-weekly
intervals. This reveals resistance due to non-preference. Data were
transferred to a score of 1 to 5 categories, where the first signify a highly
resistant line and the fifth are as highly susceptibie line according to the
following classes according to Bond & Lowe (1975) and El-Defrawi and
Bishara (1992).

aphid infestation index: Twenty-five to fifty plants of a given promising line,
from each of the four replications, were taken at random are to be observed
and the degree of infestation level recorded and categorized as 1, 2, 3. 4 and
5 according to the symptoms given as under:
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Rating b
scale Designation Class
1 Up to 20 aphids / plant shoot and no apparent sign of injury. ;?a:lt,;nt
2 20-50 aphids / plant shool, plants damaged less than the unireated Resistantito
control. larant
3 51-100 aphids / plant shoot and plants showing as same damage as Moderately
untreated cantrgl. ] Susceplible
4 ;g;;rﬁoc:a aphids / plant shoo!, plants showing a3 much damage as the Susceptible
5 > 500 aphids / plant shoot, plants showing grzater damage than the Highly
controi) susceptible

Infestation index was caiculated by totaling each of the average

grades. The variety with the highest index was considered highly susceptible
to aphid attack and vice versa. These tests wer carried out in an isolated
area at Sids ARC,
Aphid Injury: Measure of tolerance of cultivars to aphid infestation was
estimated in each entry based on yield parameters in treated plots (T)
naturally infested with aphids, compared to non-infested healthy plants in
sprayed plots "C". Percentage of reduction in seed yield and its components
due to aphids was caicuiated.

RESULTS AND DISCUSSION

Field screening :
() Preliminary screening trials :

Results in Table (2} show the existence of sigmificant difference
between aphid population infesting all tested breeding lines during 1998/99.
However, foudeen genofypes @ 840/1258/92, 811/696/92, 857/1574/92,
818/922/92,  840/1264/92, 822/1087/92, 811/720/92, 818/910/92,
827/1140/92, B46/1388/92, 815/640/92, 822/1075/92, 847/1421/92 and
855/1525/92 were significantly harboured lower aphid populations during
different growth stages (score < 2} than the others, and considered
comparatively resistanttalerant compared with the two check cultivars, which
were characterized heavily infested and seriously damaged by the aphid
outbreak during this season and gave the high indices of 2.7310 4.13. The
remaining cultivars with indices of 2.2 lo 2.67 were considered moderately
resistant.

It is clearly noticed that breeding lines 840/1259/92, B811/696/02,
857/1574/92, 846/1388/92, 815/840/92. and 822/1075/92 were the most
promising lines and tended o combine high yielding potential beside
harbouring lower aphid infestations.

The high level of infestation of faba bean plantations with aphids in this
season acted as a severe selective agent for aphid resistant/tolerant lines.
About 100-150 single plants exhibited appreciable level of tolerance from
best progeny were individually selected and harvested separately for further
study and each progeny /plant maintained under saran germplasm cages at
Sids ARC, for seed multiplication and maintenance. These plants can be
regarded as an essential part of breeding work.
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{B). Advanced screening trials :

Twenty-cight faba bean breeding lines in addition two check cultivars
were evaluated for their susceptibiity to aphid infestation under field
conditions during 1999/20C0 season.

Table (2): Mean aphid infestation index of Aphis craccivora on 65 faba
bean breeding lines and two check cultivars at three plant
growth stages and their seed yield (g. / plant) under field
conditions, Sids ARS, Beni-Suef Gov., during 1998/99

season.
Mean aphid infestation index at | 5
; n : : eed yield
E. N. Entrigg Seedling| Flowering | Pod-setting Mean | {(g/piant)
30-days | 65-days | 105-days

1__[811/692792 2.4 2.8 3.0 2.73 20.40

2 |811/696/62 17 } 18 16 170 36.21

3 [B11/700/92 2.8 3.0 34 3.07 33.80

4 |811/710/82 30 | 32 4.0 3.40 34.24
§ [8117720/92 16 | 22 22 2.00 22.45 |

6 [812/727/42 2.4 26 3.0 2.67 24.23

7 (8127736792 24 | 28 38 2,93 33710

& {813/744/92 290 2.8 32 2580 | 2582
9 1813/751/92 2.0 26 | 24 233 | 1766 |
10_|815/774792 3.0 34 42 353 | 1630 |

11 8157788792 3.0 36 38 347 30.22

12 [B15/799/92 22 1 30 3.2 2.80 23.75
13 [815/823/92 30 32 | 32 313 28680 |
14 |815/831/02 286 3.4 3.0 2.§7 2580 |

15 [815/840/92 16 23 26 213 36.00

16 |815/853/92 3.0 36 3.8 147 17.46
17 ~a16r875192 24 | 40 42 J 353 1065 |
18 |816/868/92 3.0 38 4.0 3.60 10.84
19 [8177883/92 2.4 3.0 30 1280 | 22850 |
20 |817/904/92 3.0 38 4.2 367 | 4022 |
21 [B18/905/92 22 | 30 34 | 287 1747 |
22 ls18/9097/92 ) g 40 380

| 23 |818/510/92 22 2.0 1.8 200 [ 1500

24 818/923792 16 1.8 23 187 18.12

|25 1820/866/9Z | 30 32 | 37 1313 ] 3840
I 26 [820/976/92 2.6 38 34 | 327 | 1242 ]
27 |820/9007/92 1.8 30 22 [ 227 | T 3095 |
28 (820/1002/92] 2.2 32 26 | 267 17.80
20 [820/1003/92] 2.4 28 26 253 2244 |
30 1820/1022/92] 2.0 24 30 2.47 20.80 %

317 |82071024)92] 2.0 32 36 293 22,80

32 1820/10467/82] 20 22 2.4 2.20 23.40

% 33 |822/1075/92] 20 | 27 | 2z 213 ERE

34 1822/1085/92] 20 | 22 24 2.20 28.60

35 |822/1097/92] 18 1B 2.0 187 17.60

’ 36 [826/1117/92] 3.0 32 3.2 313 3350

[ 37 82671128732 22 | 26 22 | 233 23.50
38 s2r/1139752 50 | 38 44 | 367 | 2540 ]
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Table (2), cont'd.

39 (82771140792 | 1.8 20 2.4 2.07 1965
40 |B36/1200/82 2.2 2.4 30 2.53 16.40
[ 4t 83671224782 3.0 34 32 3.20 25.84
| 42 |836/1232/862 30 | 3D 34 3.13 2522
[ 43 [83871240/92 28 j 32 32 3.07 30.20
| 44 {838 /1244792 3.2 4.2 4.0 3.80 16.40
[45  [840/1253792 32 4.8 4.4 4.13 13.22
46 [840/12585/92 a0 4.2 4.0 373 11.40
47 |B4D7 1259792 14 2.0 16 1.67 36.20
48 |B40/ 1264/92 18 1.8 22 187 27.55
49 [B40/1274/92 3.0 33 32 3.13 20560
50 84371323792 22 28 20 2.33 25.25
51 _ |84371336/052 3.0 4.4 4.2 3.87 13.80
52 [843/1361/%2 3.0 32 3.0 3.07 16.80
53  (8437/1374/82 2.8 34 36 3.27 14.35
54 |846/1382/ 82 3.0 34 42 3.53 20.64
55 [846/1388/02 | 2.0 22 2.0 2.07 28.75
56  |846/ 1380/ 92 1.9 2.8 3.0 257 21.30
57 |s47/ta14/92 | 30 34 36 [ 3.33 15.20
58 |a47/1421/%2 20 2.2 22 [ 213 22.80
59 |865/ 152492 32 4.0 38 3.67 15.30
60 |855/1525/ 52 2.0 2.2 22 213 24.30
a1 85571531/ %2 3.0 3.4 3.8 340 18.60
62 [B57/1548/92 3.0 32 36 .27 1865
63  [B57/1558/%2 24 36 34 313 24.90
64  |B57/ 1567 /82 25 3.2 3.2 3.00 10.90
65 |857 /157492 1.4 1.6 2.2 1.73 3464
66 |Giza 2 3.0 32 44 3.53 12.60
67 |Cizabr4 28 | 3z 3.0 3.00 28.20 |

“F* value for genotypes for seed yield=13.85 (P <0.001),
L.S.D. at 5% = .48
1% = 0.64

Aithough aphids were observed at the beginig of December 1999 in
small numbers colonizing on faba beans, yet signs of distinct infestation were
detected on late-December when plants were over 30 days old, Most of the
entries showed different acceptable of aphid set-up which averaged between
1-3 grades. However, nine entries exhibited a good degree of tolerance and
attended the grade > 1, which refer o no apparent sign of injury.These
entries were 811/696/92, 813/751/92, 818/923/92, 820/390/92, 820/1003/92,
822/1007/92, 826/1128/92, 840/1259/92, and 857/1574/92, whereas the
mea infestation were 0.8 10 04, 06, 1.0, 1.0, 1.0, 06, and 1.0,
respectively (Table, 3). Five entries 818/923/92, 840/1259/92, 857/1574/92,
822/1097/92 and B11/696/92 were noficed harbouring lower aphid
popuiations than the others, and can therefore be considered comparatively
resistant. Moreover, they showed 2 good vegetlative growth and nicely filled
large pods compared lo the adjacent entries in the same field trials which
were heavily infested and seriously damaged by the aphids.

According to L.S.D. value the different genotypes under fest can
therefore be arranged according to the aphid infestation levels they
harboured during the who'e season in the following categories:
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Rating aphid Rating aphid
Entry / category population Entry / category population
a. Resistant: b. Resgistant / tolerant
818/923/92 1.20 B18/910/02 1.60
840/1259/92 1.33 B55/1525/92 1.73
B57/11574/92 143 B11/720/92 1.77
811/696/92 1.47 820/990/92 1.97
822/1097/92 1.57
¢. Moderately d. Highly
susceptible: susceptible:
B840/1254/92 2.03 B15/774/92 3.00
846/1390/92 203 820/1046/92 3.23
847/1421/92 2.03 B22/1076/92 3.23
820/1003/92 207 Giza 2 337
815/840/92 210 843/1335/92 57
B13/751/92 223 B40/ 1253192 387
826/1128/92 223 838/1244/92 163
82771140092 2.27
B46/1388/92 2.30
843/1333/92 240
820/1022/92 247
822/1095/92 287
8358/1200/92 2.97

These findings more or less confirm the previous results achieved in
1998/99 season with some differences in the serial arrangement of the
genotypes according to their levels of resistance and that none of the entries
was completely resistant but tolerant to aphid infestation. Field observations
deals the colenies of aphids drain away the cell sap by feeding on different
plant parts. The cowpea aphid injury results in the discoloration, curling and
crinkling of the leaves. Flower buds become distorted and fail to develop into
flowers. The attacked flowers fail to set pods. The attacked pods get twisted
and shrivelled. Plants remain stunted and fail to produce flowers, or may be
killed because of severe infestation by aphids.

On the basis of the injury resulted as a reduction i faba bean yield
components due to aphid attack data obtained during 1999/2000 are given in
Table (4). From these results, { was clear that the two breeding lines
818/923/92 and 857/1574/92 which exhibited appreciable levels of resistance
to cowpea aphid infestation, bear aiso the charcter of tolerance. The
percentage of reduction in seed yield was 3.64 and 4.77 %, and in seeds
weight /plant was 5.56 and 1.81 % and in weight of 100-seeds weight was
1.05 and 2.09 %, respectively. The percentage reduction in yield parameters
due to aphids in the other genotypes tested ranged between 6.41-66.20 %,
6.78-65.24 % and 2.13-33.62 % in seed yield/ fed., seed weight /plant and
100 seeds weight, respectively.

Data in Table (5) shows the correlation between the population density
of A. craccivora and the corresponding percentage of reduction in yield
components of faba bean tested enlries. Results obtained were positive and
statistically highly significantly cofrelated in each of vield parameters
comonents Le., seed vield (Ardab /fed.), seeds weight /plant and mean
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weight of 100 seeds. Mean seeds weight per plant was highly correlated to
aphid infestation with 61.83 % an explained variance variation in aphid and
its associated percentage reduction. Also, seeds yield per fed.and 100
seeds weight being 13.53 and 34.28 % variation, as an expalined variance
respectively.

It is worth to mention that the character of tolerance to aphid infestation
does not necessarily mean that the cultivar gives the highest yield, but mainly
exhibited less damage, through unsuitability for build- up of aphid population
as in case of breeding line 818/910/92, 820/990/92 and 840/1259/92 which

‘gave 8.2, 7.87 and 9.74 % reduction in seed yield and combined highly
resistances. This  ability is most probably due to chemical factor (s} which
may be incorporated in breeding experiments.

Table (3): Mean aphid infestation index of faba bean promising lines under
field conditions at Sids ARC, Beni-Suef Governorate during

1999/2000 season.
Mean aphid mfaastalicn:I as indicated T
. at Inspection dates
SN Entries 15 1 15 7 15 *{% Total Mean
Dec. | Jan. | Jan. | Feb. | Feb | Mar.
1 [B11/696792 0.8 1.0 1.2 16 | 20 2.2 88 1.47
2 _|811/720792 1.2 1.4 1.8 20 2.2 2.0 10.6 177
3 (3137751792 1.0 1.4 26 [30 2.8 2.6 134 2.23
4 8157774792 20 2.2 2.8 3.2 3. 40 18.0 3.00
5 IB15/7840792 1.4 1.8 22 | 22 24 26 | 126 2.10
6 [3187/910792 1.2 1.4 1.4 16 2. 20 | 86 1.60
7 [818/923782 0.4 1.0 1.2 14 16 [ 16 72 1.20
B 1820/990792 0.6 1¢ 2.0 2.4 2.8 3.0 118 1.97
S 1820/1063/92 1.0 1.4 1.8 24 28 3.0 12.4 2.07
10 182071022792 1.4 2.0 2.8 30 3.2 .6 16.0 2.67
11 (8207104692 20 | 24 3.0 34 42 4.4 19.4 323
112 182271075792 2.4 2.8 3.0 34 | 38 40 19.4 3.23
13 82271095792 1.4 22 2.8 3.4 3.6 3.8 17.2 2.87
14 182271097792 1.0 14 16 16 1.8 [ 20 9.4 157
(15 (82671128792 1.0 1.2 20 26 2 [ 34 13.4 2.23
16_ (827 /1140792 16 18 20 24 [ 238 3.0 136 2.27
17 836 71200782 1.4 22 |1 28 34 40 4.2 17.8 297
18 [838/12447 92 2.8 3.4 40 1 a2 4.4 42 23.0 3.83
19 (84071253792 2.8 32 38 [42 | 40 4.0 220 367
20 184071259792 0.8 0.8 1.2 1.6 20 1.8 8.0 1.33
21 184071264792 1.6 1.8 2.0 22 1232 4 122 2.02
22 84371333792 1.2 2.0 24 22 | 30 38 144 2.40
23 184371335792 2.0 32 36 4.0 4.2 44 | 4 357
24 184671388792 1.4 2.0 4 128 .8 26 138 2.30
25 (84671380792 1.0 14 2.0 2.6 2.8 2.4 12.2 203
26 184771421762 1.6 20 [ 24 22 2.0 2.0 12.2 203
27 185571525762 1.2 1.4 2.0 2.0 2.0 1.8 104 1.73
28 85771574792 1.0 1.0 1.2 1.4 20 2.0 56 1.43
29 [Giza2 2.2 3.0 3.2 38 4.0 4.2 20.2 3.37
10 1Giza 674 2.0 2.2 2.4 30 [ 34 4.0 17.0 2.83
Total 432 1860 94 1788 [ 878 [90.8 [ 4260 710
ean 144 [187 31 [ 283 93 1303 147 2.37
“F" value for entries = 36.1 (P =< 0.0001}
L.5.D. for: 5% 1%
Inspection date: 0.18 0.21
Entries : 0.38 0.48
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Table (4): Coparative reduction of 30 faba bean genotypes resulting

from aphid Infestation under field expersed as percentages

of loss in yield and its components at Sids ARC, Beni-Suefl

Goverorate during 1899/2000 season.

; Seed yield Seeds weight /plant 100 seed weight

SN Entries | (Ardffed) {gm.) {gm.)

c T 'R% | € T (R% | C T |R%
T 1811/696/92 | 809 |7.56 | 656 (339 |31.6 {678 | 704 [669 |497
5 1811/720/92 | 7.14 | 643 | 994 |28.3 [225 12050 653 1634 | 291
3 1813/761/92 | 860 |6.25 |27.33 (358 258 127.93 | 784 |745 |6.17
2 |815/774/92 | 753 | 648 |13.94 [318 |286 [10.06 | 705 1635 |9.93
5 1815/840/92 | 905 | 744 [17.79 {380 |27.8 {2684 | 798 [ 706 |11.53
& 1818/910/92 1915 [840 |8.20 {362 [ 304 |16.02 | 80.2 |66.4 (1721
7
8
9

818/923/92 934 | 000 | 364 (324 306 | 556 854 1845 {108
820 /990 /92 877 (908 (787 1330 {294 |10.91 1832 1800 !38%
8507 1003/92 | 640 | 4.65 27.34 1348 | 267 12328 | 756 |624 117.46
10 |820/1022/92 (805 | 7.14 |11.30 {330 }30.2 (949 [702 |66.8 |4.84
11 1820/1046/92 | 6.45 | 2.56 |60.31 284 | 167 ;4120 |66.8 | 600 11018
12 [82271075/92 | 7.00 | 384 (4514 [ 296 208 }29.73 | 725 |63.0 11310
13 182271095/92 | 813 |6.24 [23.25 | 274 |245 |10.58 | 80.0 | 78.3 |2.13
12 18227/1097/62 |8.34 | 7.58 | 911 1338 [ 310 185 | 704 |674 [426
15 182671128792 | 7.44 | 445 [40.19 {306 [20.6 3268 | 805 | 60.8 124.47
16 18277/1140/92 964 17.06 (1847 | 365 318 [1288 | 784 |712 |9.18
17 183671200792 | 7.80 | 513 {34.23 | 305 | 178 {4164 1806 (742 | 794
16 |838/1244/92 | 7.16 | 242 [66.20 | 301 | 153 [49.17 ;802 | 65.8 [17.96
10 |84071253/92 | 8.64 | 3.26_|6227 {328 | 114 16524 ;843 |67.2 120.28
20 |840/1259/92 | 804 [816_|9.74 |62 |334 1774 {776 [754 |284
21 |8407/1264/92 | 7.68 1642 |1641 [28.4 1246 113.38 | 704 |64.6 | 8.24
29 |843/1333/92 842 | 7.24 {1401 1402 | 346 1393 1753 |628 16.60
23 |84371335/92 |6.14 1255 (5847 1328 | 116 (6463 | 70.3 | 53.4 2404
24 |84671385/92 | 6.35 | 5.43 |1449 | 224 1205 {848 | 627 |60.0 |4.31
25 |846/71300/92 | 8.74 | 802 |31.12 | 33.5 | 264 (2119 | 794 |78 | 957
26 1847/1421/92 | 764 | 715 {641 302 1280 [729 |713 |664 |687
27 18557 1525/92 | 834 |7.36 [1175 1400 1343 1425 1750 |68.7 | 8.40
28 1857/1574/92 (818 [ 7.79 1477 133.1 [325 |181 |863 |845 ;209

29 [Giza? 675 | 267 (6044 | 262 [ 128 |51.14 | 702 | 466 }33.62
{30 1Giza 674 9.08 | 570 [37.22 | 278 [1569 14281 | 752 (586 2207

C: in field plots insect-free plants {sprayed with insecticide).
T: in fleld piots naturally infested with aphids.
“%R: Percentage of reduction.

Klingauf (1982} reported that the best chances for resistance breeding
are by interfering with host-selection stimuli, such as leaf shape and size,
though he noted that cv. Rastatt has a low amino acids content. Jorden
(1677) found that varieties with a low L-dopa content have decreased aphid
infestation. Holt {1682) found that the resistant lines to Aphis fabae was
characterized rare amino acids in its seeds.

Tolerance, which was defined by Horber {1980) to include all plant
responses resulting in the ability to withstand infestation and to support insect
populations that would severely damage susceptible plants is usually
identified by comparing the yields from test genotypes with those of
appropriate controis. -
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Table (5): Relationshlp between the populatlon density of A. craccivora
and the reduction in yield components in different faba
bean breeding lines in 1998/2000 season.

Yield and yield Simple correlation | regir?sp;; ] ex;/oa l?nfed
components (r) P (b) variance r*
y oo vield | |o3e78 | <001 9.82 13.53 %
Seeds \zr;rig_ritifiant 0.7863 | <0.001 18.95 61.83 %
100'5‘?;%‘“9'9“‘ 0.5855 | > 0.001 6.42 34.28 %

Aphid numbers on eight promising lines compared with two check
cultivar during the three successive seasons are presented in Table (6).
Results showed entry 857/1574/92 and 818/923/92 had significantly lower
aphids level which recorded 1.73, 1.43 and 1.05 for the first entry and 1.87,
1.20 and 1.13 for the second entry, respectively. Also data indicated that
seed yield (gm /plant) of the first entry exceeded the other tested entries.

Table (6): Mean scores for Aphis craccivora infestation and yields of
promising breeding lines of Vicia faba in the field during
three successive seasons at Sids, Beni-Suef.

Year
Entry 1998/99 1999/2000 2000/2001 |
. Seed yield .. |Seed yield . Seed yield
Aph 'ds_j__g_m /plant Aphids gm /plant Aphids gm /plant

840/1259/92 | 1.67 30.20 1.33 334 1.77 35.87
811/696/92 | 1.70 36.21 1.47 318 1.65 27.62
B57/1574/92 | 1.73 34.64 1.43 32.5 1.05 37.62
§18/923/92 | 1.87 18.12 1.20 306 1.13 32.55
822/1097/92 | 1.87 17.60 1.57 31.00 1.68 24 .82
818/910/92 | 2.00 1500 | 160 304 207 19.45
827/1140/92 | 2.07 19.65 | 2.27 318 2.54 20.60
84711421482 | 2.13 22.80 203 28.0 2.56 23.14
Giza 2 3.53 12.80 3.37 12.80 3.52 17.40

Giza 674 3.00 28.20 2.83 15.80 3.04 20.84
LSD.(P=0.05) | 048 0.36 0.32 [

From the previously mentioned results, it could be concluded that some
of V. faba Egyptian breeding lines gave better performance and ¢an be
considered resistant or tolerant to the aphid infestation. This view
corroborates with the earlier findings of El-Defrawi and Omar (1998).
Although other lines did show some tolerant reaction to aphid infestation, yet
their yield levels were extremely low owing to the inherent low potentials. On
the basis of overall performance, the breeding lines 857/1574/92 and
818/923/92 demonstrates the ability to find sources for aphid resistance
through screening methods and it seems likely that further selection by single
plant selection method could improved resistant levels.

§710

— 1

Q=D 3 [P |-




J. Agric. Scl. Mansoura Univ., 27 (8), September, 2002

The breeding lines reported to be resistant in this work should be
explared for direct introduction into the faba bean growing areas, known as
hot-spot for aphid outbreaks in middle Egypt. So that, the cuftivation of
susceptible vareties was given up. Such resistant genotypes should be used
extensively in cross breeding programs, using well-adapted varieties of the
respective regions for the incarparation of resistance into them.
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