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he incidence of the leafminer Liriomyza congesta {Becker)

and Bruchus rufimanus Boh. was studied in fourteen faba
bean varieties and bred lines under Maryout rainfed conditions
during 2000/2001 growing season. According to the percentage
of infestation, the fourtecn varieties could be divided into the
following groups: The first group: exhibiting the least level of
infestations were recorded for Giza Blanca, FLR, Giza 46!
1.149, and L.143, t.e. 31,05, 29.12, 28.00, 26.58 and 25.17%
respectively. The second group: moderate infestation with the
leafiminer was found for Mar.3, HBP-B, and Mar.4 were 43.65,
39.51, and 36.15%, respectively. The third group; included
plants more susceptible to L. congesta infestation HBP-D,
L.145, Mar.2, Mar.1 and HBP-C varieties where the infestation
percentage were found to be 53.57, 52.61, 50.00, 49.37, and
46.85%, respectively. The fourth group: included the most
susceptible plant, i.e. HBP-MSR as percentage of infestation
reached 59.13%. It was noticed that leaves lower in the plant
strata were found to be the most infested by the leafminer
followed by the medium level and least in the upper level for
faba bean plant. Statistical analysis showed highly significant
differences in the percentages of infestation of faba bean seeds
by the B.rufimanus. The results indicated that the highest
infestation occurred in HBP-MSR, HBP-D, L.145 and HBO-C
bred lines, where 18.43, 12,71, 11.04 and 10.38 %, respectivcly
were recorded. Low infestations in HBP-B, Mar.4, FLR and
Mar.2 lines were found to be 4.85, 4.50, 4.17 and 3.93%,
respectively. The other varieties exhibited moderate infestation.

Keywords: faba bean, leafminer, Liriomyza congesta, bruchid beetle,
Bruchus rufimanus.
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The faba bean, Vicia faba (L.} is a plant of economic impottance in Egypt.
Continuous efforts are carried out to increase faba bean production mainly in
newly reclaimed lands, e.g. in Maryout sector (Omar ef al., 1998 a and b)
and in North Sinai (Hassanein and Afiah, 2002). Improved crop varicties as
well as breeding of new genotypes are in constant demand to increase crop
productivity. The faba bean plant is attacked by several insect pests, in the
field as well as during storage (Abou-Attia, 1999 and Farouk et al., 2002}, In
the field, the leafminer Liriomyza congesta {Becker) (Diptera: Agromyzidae)
causes considerable crop damage (Aly and Makadey 1990; Mousa et al,
1994 and Salem et al., 1998). Another insect pest attacking faba bean is
Bruchus rufimanus Boh. (Coleoptera: Bruchidae). These beetles infest faba
beans in the field and in the stores causing considerable damage, (Shalaby ef
al., 1999 and Abdel-Aziz and Ismail 2000).

The aim of the present work was to compare the productivity of
three local faba bean varieties grown in reclaimed desert land at Maryout
under rainfed conditions with 11 faba bean bred lines. Also to compare the
susceptibility of these 14 wvarieties to infestation by the leafminer, L.
congesta (Becker) in the field and the bruchid, Bruchus rufimanus during
storage.

MATERIALS AND METHODS

The experiment was conducted at Maryout Research Station
belonging to Desert Rescarch Center during the faba bean agricultural
season from November 2000 until April 2001. Fourtcen faba bean sceds
varieties and bred lines were included in the present experiment as follows:
1-Four new bred lines introduced by ICARDA.

HBP-B, HBP-C, HBP-D and HBP-MSR,
2. Four new bred lines produced by DRC faba bean breeding program:
Mar-1, Mar-2, Mar-3 and Mar-4
3-Three newly bred lines produced at the Faculty of Agrlculture
Moshtohor University: L..143, L.145 and L.149.
4- Local Bedouins variety at El-Farafra Oasis; FLR.
5- Two local varieties Giza Blanca and Giza 461, which were considered as
control
The total arca planted was about one feddan, the block design was
adopted.

The 14 faba bean varieties and bred lines were cultivated in rows
spaced 50 cm. between them and 25 cm apart between hills (2 plants/hill}
and replicated three times n randomized complete blocks design. The
normal agricultural practices were carried out except that pesticides were not
used at any time. brrigation was only used at seed sowing from the available
water source (Ece 3.2 dSm’). The following growing stages of faba bean
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plants were dependant on rainfall (120.4 mm for the mentioned season). To
compare the productivity of the fourteen faba been varieties and bred lines,
the following parameters were studied:
1- Average height of the growing plants was mcasured and number of
branches / plant counted.
2- Numbers of pods/ plant and seeds per pod were calculated following
harvesting.
3- Seed yield /m’ calculated.

For each parameter studied the average of fourteen plants from each
varicty and bred lines were randomly chosen. To determine infestation by
the leafminer L. congesta, the first investigation was conducted after 35 days
following seed sowing. This was again repeated every ten days, up to plant
maturation making a total of five investigations. At each observation, five
plants from each variety and bred line were randomly chosen from three
diffcrent levels; upper, middle and lower-strata. These investigated leaves
were marked so as not to be included in the following observation. The
investigated leaves which caused by L. congesta were counted and recorded.
After plant maturation, the faba bean seeds of cach genotype were harvested
separately and each was stored in clean glass jars of 1kg capacity. The
investigation for faba bean secd infestation by B. rufemanus was observed
during storage. For this purpose, 200 gm. of each bean seed variety and bred
lines were randomly chosen. The infested and non infested bean seeds were
separatcd and counted and percentage infestation calculated. Statistical
analysis of the obtained data was carricd out for analysis of variance
according to Snedecor and Cochran (1980). Means were compared using the
L .8.D. values praposed by Waller and Duncan (1969).

RESULTS AND DISCUSSION

1-Seed Yield and its Components

Significant differences were found (Table 1) among faba bean
varictics and bred lines for all studied traits. The local faba bean genotype,
Giza 461 and bred line Mar.4 were the tallest plants measuring 92.10 and
$9.70 cm., respectively. Meanwhile, Mar.l, HBP-MSR and L.145 were the
shortest plants measuring 69.60, 71.80 and 71.90 cm., respectively. It is
noteworthy that the height of plant was insignificantly associated with its
seed yield. The bred lines Mar.3, Mar.2 and HBP-C ranked first for weight
of seed yield’ m’ i.e. 6554, 624.9 and 612.5 g, respectively. The lowest
welight of seed yicld/ m" Giza were recorded for 461, FLR, L.143, L.145, and
HBP-B as 439.6, 448.6, 477.20, 484.3, and 509.4, respectively. The highest
numbers of pods per plant werc observed as 20.51 and 18.04, for Mar.2 and
[.149, respectively. These findings are in agrecement with the results
obtained by Omar er al. (1998 a and b).
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TABLE (1). Plant characteristics of faba bean varieties and bred lines
under Marvout rainfed conditions.

Varicties |

Plant No. of No. of pods No. of Seed
and bred | height | branches/ ; la':“ seods pod | Yiel/M® i R1%
line (cm) plant P P (2)
HBP-B 86.4 23 14.33 2.86 5004 | -1.71
HBP-C 725 34 17.68 315 6125 | 1541
HBP-D 793 25 510 | 26 565.7 8.4
HBP- Q . .
MSR 71.8 2.0 13.78 2.86 5727 | 9.53
Mar.1 69.6 28 13.93 1.93 5945 | 12.85
Mar.2 80.5 32 20.51 2.85 6249 | 17.09
Mar.3 85.2 27 17.82 3.28 6554 | 20.95
Mar.4 9.7 35 16.97 3.06 5927 | 12.59
FLR 73.0 22 15.35 325 4486 | -15.49
1.143 88.7 33 15.56 322 | 4772 | 8.57
L.145 71.9 38 15.30 293 4843 | -6.98
L L.149 83.4 2.9 18.04 3.14 540.8 420
Giza 78.0 3.1 12.26 2.19 518.1 -
@anca
Giza 461 92.1 2.6 13.71 2.97 4396 | -17.86
Mean 80.15 2.88 15.74 2.88 545.46 ;
LSD 0.05 205 0.13 0.91 132 1543

Rl %= Relalive increase i;_seed yield over check cultivar {Giza Blanca) under rainfed
conditions,

2-Seasonal Abundance of L. congesta

The percent of infestation with L. congesta in faba bean in the field
varied according to the varicties and bred lines at the growing stage of the
plants. Fourteen varieties and bred lines could be divided into the following
groups according to the statistical analysis at the first investigation on 31
December, 2000. Table (2) showed high significant difference in the first
group, the least level of leaves infestations by L. congesta were recorded for
Giza Blanca, FLR, Giza 461 1.149, and L.143, were 31.05, 29.12, 28.00,
26.58 and 25.17% respectively. The second group, exhibited moderate
infestation with the leafminer and included Mar.3, HBP-B and Mar.4, were
43.65, 39.51, and 36.15% respectively. The third group included the
susceptible plant to L. congesia infestation where percentages of infestation
recorded 53.57, 52.61, 50,00, 49.37, and 46.85% for HBP-D), L.145, Mar.2,
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Mar.1 and HBP-C bred lines, respectively. The fourth group, the largest

level of L. congesta infestation was HBP-MSR, which recorded 59.13%.

TABLE (2). Percentages of infestation by the leafminer, Lirionmyza
congesta on faba bean varieties and bred lines, cultivated
at newly reclaimed land of Maryout.

Percentage of L. congesta infestation on faba bean leaves per plant
l Average

Varieties and
bred lines

Dec, 31, 2000| Jan. 16, 2001 | Jan.20, 2001 ) Jan.30, 2001 | Feb9, 2001
HBP-B 3951 +341 {2931 £1.1720.76 %295 3034+ 147 i 17.56+£1.82{ 27.503.01

HBP-C F6.85= 371 13904 = 1.61 } 32,72 = 3.50 29.20:2.82'2!.72i2.50 3393293

HBP-D 53571399 141524202 13473£3.03 121462242 11355205 3247280
HBP-MSR | 59.13+3.73 [ 47282 1.41 [ 44.14+438 [ 36.01 2340 | 2647 +£323 | 42.61+3.38
kiadd __J_ il Bkl
Mar.t 49374 11 { 4089 £ 3.62 | 3493 =3.19 | 2254290 | 1437=273( 32423135
| % il il

Mar.2 30.00+ 581 | 37.25+3.20 | 29.81 + 3.30 r17’.]81-2.]2 889201 | 28.63x2.97
Mar.3 43651362 38342349: 32464446} 16552192 776169 | 27.75£2.89
B Mard 36155344 | 27.61 £ 3.38 I—24.6?5H-..'5,22 2241217 ;J,_l'45 +2.12 F_E_;AS-LE.SI
FLR 2012+ 421 | 22034344 [ 1706266 [ 11782014 716+ 196 | 1743298
L.143 25072327 [ 2111 =301 [ 1887379 | 1285096 | 544268 | 1669294
[..145 526123931 3906+3.64 | 3128357 [ 328147 [ 1814189 | 3447+ 307
L.149 2658344 [ 22582333 (1744332 L1117 1.85] 496146 ) 16.55+2.8]
Giza Blanca { 31052364 { 2403 2267 | 2265229 | [7.22% 23? 1058 =215 21,11 £2.68
Giza 461 28.000= 3452347293 [ 1799241 [ 1220205 547=153 | 1738256

Mean 38522370 13238292 127.1453.23 ) 20892231 12432229 | 2671 +£2.93

J . 3.15 2. 3. 2.5
L.8.D. at 0.05 4.98 13 98 3.01 87

Generally, this trend could be applied for the following dates of
inspection i.e. at 16, 20, 30 January and 9 February, 2001 (Table 3 and
Fig.1). However, there was a gradual decrease in infestation level, with the
growing of the plants to reach a minimum average of 12.43% at the last
investigation (February 9). From the fore-mentioned results, varieties and
bred lines L.149, L.143, Giza 461 and FLR could be considered the most
resistant to L. congesta infestation in the field. The highest mean infestation
rate with the leafminer 7. congesta was 41.23% on the lower level of the
plant, followed by the medium level (27.14%). The lowest infestation rate of
11.75% was obtained on the high level of the plant. These differences were
statistically significant.
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TABLE (3). Vertical distribution of Liriomyza congesta n@es{adon on
faba bean plants.
Varicties and Percentage of L. congestu infestation / level for plant
bred lines Lower level Medium Jevel Upper level Average
HBP-B 38911257 28.932.06 L£.66 +1.8% 27.50+2.19
HBP-C 51.73=2.69 3483215 1524+ 1.36 33931214
T HBP-D 48.21+3.25 3693310 1378+ 1.46 3297+2.72
HBP-MSR 67.12+3.30 4157+ 2.78 19.15= 1.62 42,61 £ 2.66
Mar.i 5111 £3.00 31.66 £2.79 14,50 = 1,68 3242 %2506
Mar.2 B 46,14 £ 339 29.01+2.79 | 10.74+ 1.79 ‘_J’28v63 273
Mar.3 45.86 + 3.40 2721 %177 1018175 27.75+2.44
Mar.4 30131+ 3.09 2509+ 1.77 9.12x1.97 24.45+235
FLR 2511 =335 18.00 + 3.06 517+ 1.46 17.43+£2.75 <{
L.143 2339+ 272 1924 =147 |~—- 631127 16.68 £3.34
[L.145 5436+ 2.98 3481+ 2.87 1425+ 193 - 34.47 +2.64
L.149 26,1V £ 3.20 16,43+ 1.79 712+£1.25 1655+2.24
Giza Blanca 3531 +297 1878 = 1.43 924+ 1.42 } 21112207
Giza 461 24,78 = 2.99 1742+ 1.63 9.94 = 1.32 1738 211
Mean 41.23+ 3.06 27.14+ 2.25 11,75+ 1.58 2671 £2.30
1.SD at 0.05 4.02 3.52 ‘ 365 |
80 - . T — .
0l - . __ M Lower level [ Medium level B Upper level

60
50
40
30

Infestation%

20

Varieties and bred lines

Fig (1). Vertical distribution of Liriomyza congesta infestation on
faba bean varietics and bred lines tested.
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These results are in agreement with those reported by Sharaf EI-Din
et al. (1997) and Hammad (2000) who revealed that the peak of infestation
on broad bean was in late Pecember and early January. Farouk er al. (2002)
had also reported the seasonal fluctuation of infestation by the leafminer L.
congesta until mid February. Abou-Attia (1999) indicated that some faba
bean lines were found to be susceptible to L. congesta infestation such as
(Giza Blanca and Giza 466, while some varieties were resistant such as Giza
461.

3- Faba Bean Bruchid Beetle; Bruchus rufimanus Boh.

The percentage of infestation of faba bean secds by B. rufimanus
varied according to the different varicties and bred lines and ranged between
3.93 and 18.43%. The most susceptible faba bean bred lines to B. rufimanus
infestation were HBP-MSR, HBP-D and L 145, where the rates of infestation
were 18.43, 12.7] and 11.04%, respectively. Mcanwhile infestation of HBP-
C, Mar.1, and Mar.3 bred lines were low ic. 10.38, 8.96, and 8.24%,
respectively, followed by Giza 461, L. 143, L. 149 and Giza Blanca i.e. 7.77,
7.25, 7.05 and 6.71%, respectively. The least infestations were obtained for
HBP-B, Mar. 4, FLR and Mar. 2 bred lines as 4.85, 4.50, 4.17, and 3.93%,
respectively.

The mean heaviest weight of single faba been secd after harvest was
1492.54 and 1219.51 mg for Mar.1 and Giza Blanca, respectively {Tables 4
and 5 and Fig.2}. For these two types it is noteworthy that the numbers of
seeds in 200 g. were little (134 and 164 seeds, respectively). The lowest
weights of seeds were recorded for FLR, L143, Mar-4 and Giza 461 being
595.24, 604.23, 692.04 and 706.71 mg, respectively. The reduction in
weights of faba bean seeds could be caused by B. rufimanus infestation
during storage. Varieties and bred lines HBP-MSR, FLR, L 134, L 145 and
HHBP-D to be considered the most susceptible to infestation by B. rufimanus
while bred line Mar.2 is the most tolerant to infestation. Probably, infestation
with B. rufimanus occurred in the ficid (Bishara er al., 1967) where the adult
of these beetles could remain inside the testa of the plant or hide between
petals of the bean flowers for about two or three months., When the weather
becomes favorable the insects fly and begin to lay eggs. The different levels
of infestation with B. rufimanus to faba bean varieties could be attributed to
pod shell thickness and the ability of larvae to penetrate the pod as suggested
by Caswell (1984) and Huis (1991).

Egyptian J. Desert Res., 54, No.2 (2004)
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TABLE (4). Percentage of infested sceds of faba bean plants with
Bruchus rufimanus planted in Maryuot.

Varieties and Total No. of seeds in 200 g. soon after harvest Iafestation
bred lines Uninfested Infested Total %
HBP-B 255 13 268 4.85
HBP-C 239 30 279 10.38
HBP-D 213 31 234 12.71
HBP-MSR 177 40 207 18.43
Mar.1 122 12 134 £.96
Mar.2 269 i1 280 3.93
Mar.3 245 22 267 8.24
——
Mar.4 276 13 289 450
FLR 322 14 336 4.17
—_—
L.143 291 24 i 7.62
L.145 266 33 279 11.04
L.149 277 21 298 7.05
Giza Blanca 153 B 164 6.71
Giza 461 261 22 283 7.77
Average 249.00 2121 260.64 80.6
LSD at 0.05 e
20 . e e 1 AP 1 1 i A et
18 E
16 %
14 :
12 |
= H
g 1 ;
g 8 ?
£ 4 i
2 B
4] i
HOP-B HBPC HMBPD  HBP-  Morl  Mar2  Mandl  Macd P LI43 LS LI Gimo Gi 461

MSR Blamia

Varieties and bred lines

Fig (2). Percentage of faha bean sceds infested with B. rufimanus.
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TABLE (5). Percentage of reduction in weights
during storage.

of faba bean seeds caused by Bruchus rufimanus Boh.

'—_ Dates of inspection
Varieties wygﬂfo f L 1/7/ 2000 1/ 9/ 2001 1711/ 2001
i )
and bred single seed Mean weight of single Mean weight of single . Mean weight of single .
lines (mg) after secd (mg) Reduction seed (mg) Reduction seed (mg) Reduction
harvest in weight in weight in weight
Healthy Infested L (%) Healthy Infested (%) Healthy Infested (%)
HBP-B 746.27 731.34 69231 j 5.34 758.82 653.84 13.83 752.94 615.38 18.27 }
HBP-C 71685 741.31 666.67 B 7.46 731.66 633.33 13.44 7i8.15 L 600.0 16.45
HBP-D 854.70 845.07 741.94 12.20 845.07 709.68 16.02 845.07 677.42 19.84
HBP-MSR 966.18 971.75 §750 9.96 966.10 800.0 17.19 26045 720.00 25.04
Mar.1 1492.54 1524.59 1416.67 7.08 1508.20 L 133333 11.59 147541 1200.00 18.67
Mar.2 714.29 730.48 727.27 ’ 0.44 728.62 727.27 r 0.19 728.62 681.82 6.42
. —_—_—— e — —
Mar.3 749.06 767.35 727.27 J 3.24 765.31 68182 10.91 751,02 j 636.36 15.27
Mar.4 692.04 673.72 653.85 3.24 673.91 615.38 8.68 673.91 576.92 i4.3%
FLR 595.24 602.48 57143 515 599.38 S00.0 16.58 590.06 448.57 23.98
L.143 604.23 680.41 625.0 8.14 664.95 583.33 12.27 652.92 300.00 2342
L.145 716.85 721.80 696,97 3.44 712.4) 636.36 10.68 699.25 54545 2i.99
1..149 671.14 678.70 666 67 | 1.77 67148 619.05 7.81 657.04 L 57143 13.03
Giza Blanca 1219.51 1294.12 1272.72 1.65 1264.71 1181.82 6.55 1241.83 i 1000.00 19.47
Giza 461 706.71 704.98 681.82 329 703.07 630.36 9.4% 697.32 590.90 15.26 R
Mean | 8175¢ | 83358 7683 | 517 828.12 736.54 1.9 817.43 odsp0 | 189
LSDat0.45 | 19262 I 3.86 | %

T SAILARVA NVIE vEYd JWOS 40 ALIALLDONQOYd
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