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ABSTRACT

Four field experiments were carried out in 2003/2004 and 2004/2005 seasons at
Demo Research Station, Faculty of Agricuiture, Fayoum University, Egypt to study the
response of 16 faba bean genofypes to inoculation of four Rhizoblum under variable
salinity soil conditlons. Mean sguares due 1o main effects, i.e. salinity (5), Rhizobium
treatments (R), genotypes(G) and Sx R, $ x G, R x G and S x R x G interactions were
significant for most studied characters at different growth stuges in both seasons. Most
growth characters were affected by salinlty siress at differemt growth stages in both
seasons. All growih characters were significantly decreased by soil salinity. Faba bean
growth characters were significamtly affected by seed inoculation with Rhizebium af
different growth stages in both seasons. Significant differences were shown between faba
bean genotypes for growth characters at different growth stages in both seasons. Mutant
Iines 252 and 163 were the best with respect to growth characters in the first and the
second seasons. Seed yield/plani showed positive and significant associations with all
growtk traits af all growth stages under normal soil conditions except no. of nodnles ot
the third sample and nodule dry weightplant al the first sample. On the contrary seed
yield/plant showed negative and highly significant association with stem dry welght/plant
at the first sample. Under saline soil conditions, seed yield/plant showed positive and
highly significant associations witk dry matier of stem, leaf and root at the third semple.
These traits were considered as having the most direct positive effects on seed pield/plant
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INTRODUCTION

Faba bean (Vicia faba, L.) is considered the major food legume crop
in Egypt. Also, it is considered one of the basic sources of protein for
different strata with relatively low price. In addition it has good role in
enriching and improving chemical, physical and biological properties of the
soil.

The legume-Rhizobium symbiosis is a highly integrated system. Soil
- based stress may affect on the symbiosis indirectly by reducing plant
growth and available photosynthesis, or directty by affecting the infection
process and/or nodule function. Salt affects the symbiosis by curtailing the
growth and survival of Rhizobium in soil, restricting root colonization,
inhibiting processes of infection and nodule development, or impairing
active nodule function. These effects may be mediated through the effect of
salt on the host, through a specific effect on the host, or through a specific
effect on the microsymbiont itself. Rhizobia are also, widely used in



agriculture for crop improvement because of their ability to fix atmospheric
" nitrogen. On the other hand, many investigators reported high variability
among faba bean varieties for growth and yield characters (Ahmed 1994a
and b, Abo El-Kheir er a/ 2000 and Hassanein 2000). Correlation analysis is
helpful to the breeder to determine the relative importance of growth
characters in enhancing seed yield (Hafiz and El-Kholy 2000 and Saad and
El-Kholy 2000).

This work was carried out to investigate the response of sixteen faba
bean genotypes to Rhizobium inoculation under normal and salinity soil
conditions in reproductive stages .

MATERIALS AND METHODS

Four field experiments were carried out during 2003/2004 and
2004/2005 seasons at Demo Research Station, Faculty of Agriculture,
Fayoum University, Egypt. In each season two experiments were conducted
under normal and saline affected soil conditions. The physical and chemical
properties of so0il of the experimental site showed that, the soil is sandy
loamy in texture with EC of 2.47 ds/m (1581 ppm) and 2.90 ds/m (1856
ppm) of normal soil conditions and 4.84 ds/m (3098 ppm) and 4.20 ds/m
(2688 ppm) of saline soil conditions in the first and second seasons,
respectwely The preceding crop was peanut in the 1* season and maize in
the 2™ one. The genetic materials used in each experiment consisted of
sixteen genotypes which included seven cultivars, namely; Sakha 2, Giza
40, Giza 429, Giza 3, Nubana 1, Giza 843 and Giza 716 and nine promising
mutant lines selected in 6™ mutant generation coded: 248, 258, 244, 252,
278, 332, 336, 285 and 163..These lines' were derived from irradiating the
faba bean seed of the varieties, Giza 461, Nubaria 1, Giza 643, Giza 461,
Giza 717, Giza 714 and Giza 2 with gamma rays, in the same order as
shown in Table (1).

Four treatments of Rhizobium leguminosarum i.e. control (R1), F.b.
ARC 200 (R2), F.b. ARC 201 (R3) and F.b. ICARDA (ARC) 448 (R4) were
used as seed inoculants. The experimental ‘design was laid out in a split-plot
design with three replications for each experiment. Rhizobium inoculation
was assigned in the main-plots and genotypes were arranged in the sub-
plots. The experimental plot consisted of four ridges, 3m long and 60 cm
apart. Plants spaced 20 cm within the row and one plant was left per hill in
two sides of the ridge. Seeds were treated with inoculants in the field
directly before sowing as recommended. Normally cultural practices were
followed as usual in faba bean ﬁelds. Faba bean seeds were sown on 19 and
8 November in the 1* and 2" seasons, respectively. Five bordered and
random plant samples were chosen from each treatment at 48, 89 and 115 in
the 1* season and 53, 84, and 112 days from sowing in the 2" season , to
determine the effect of soil salinity and Rhizebium inoculation on the
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following growth characters: number of nodules/plant, stem dry
weight/plant (g), leaf dry weight/plant (g), nodule dry weight/plant (g) and
root dry weight/plant (g).

Table 1. Mutant lines used in the study, their parents and pamma-ray doses

Line code number Parents y-ray doses
248 Giza 461 3Kr
258 Nubaria 1 3Kr
244 Giza 643 12 Kr
252 Giza 461 6 Kr
278 Nubaria 1 IKr
332 Giza 717 6 Kr
336 Giza 714 JKr
285 Giza 643 9Kr
163 Giza 2 3 Kr
Statistical procedures

In each season, combined analysis of variance across normal and
saline conditions was done according to Snedecor and Cochran (1992) for
studied traits. Differences among means were tested using least significant
difference (LSD) test.

RESULTS AND DISCUSSION

Analysis of variance

Mean squares for growth characters of sixteen faba bean genotypes at
different growth stages from their combined analysis across two soil salinity
levels across 2003/2004 and 2004/2005 seasons are presented in Table (2).
Mean squares due to normal and salinity soil conditions were highly
significant or significant for all studied traits at different growth stages.
These characters exhibited variable degrees of sensitivity to salinity as a
consequence of reaction to soil salipity levels. According to effect of
Rhizobium inoculation treatmenis mean squares were highly significant or
significant differences for all studied traits at different growth stages. Mean
squares due to genotypes were highly significant for all growth studied traits
at different growth stages in both seasons, except leaf dry weight/plant at
second sample in the first season. These results indicated that there is
encugh genetic variance among the tested genotypes for the studied
characters. Mean squares due to the interaction between different factors in
this study were highly significant or significant for all growth studied traits
at different samples in the two seasons, except S X R interaction for leaf dry
weight/plant at the first sample, stem and leaf dry weight/ plant at the
second sample in the first season and no. of nodules/plant at the third
sample in the second season. These results indicate that a great diversity
existed among all and within studied treatments. These results are in
agreement with those reported by Katerji et al (2001), Darwish et al (2003),
Omar (2003) and Alghamdi and Ali (2004).
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Table 2. Mean squares for studied characters of sixteen faba bean
genotypes at different growth stages from their combined
analysis across two soil salinity levels across 2003/2004 and
2004/2005 seasons

Mean squares

First season - First sample (48 days from sowing)

S.OV. DF No. of _ Dry weight/plant (g)

nodules stem leaf nodule root
Soil salinity (S) 1  51592.1900 ™  0.8420 ™ 1.6910 ©  1285866.7730 " 1.4480 "~
Repliction 4 15.9210 0.010¢ 0.0130 1051.0050  0.0040
Rhizobium (R) 3 308.8430 03080 0.4400 ~ 31943.2800 ™ 0.0880 *
SxR 3 1185440  0.0230° 0.0040 19071.3360 ™ 0.0340 ~
Error 12 21.1220 0.0060 0.0150 409.1650 0.0030
Genotypes (G) 15 236.5610 *  0.0850 ~ 0.1860 ™ 15563.1870 " 0.0490 "
§xG 15 150.3400 ©*  0.0480 0.1050 ** 14768.6730 * 0.0140
RxG 45 1309630 ™" 0.065¢ " 0.0750 " 12261.4060 ** 0.0230 ™
SxRxG 45 1090.7830°  0.0700 7 0.0980 ™ 12095.6290 ™ 0.0290 **
Error 240 30.0580 0.0160 0.0200 1547.8820  0.0070

Second season - First sample (S3 days from sowing)

Soil sxlinity (S) 1 600.0000 ©*  3.0620 " 11.627¢ ~ 83514,5030 ““ 0.1200 ™
Repliction 4 38.5650 0.0230 0.0150 418.5810 0.0030
Rhizobium (R) 3 897.6460 ©°  0.5750 0.9900 ** 31117.2800 ™" 0.1930 ©
SxR 3 8933820 02120 02710 ™ $541.8640 ™ 0.0700 ~
Error 12 28.7680 0.0140 0.0410 1256.1920  0.0030
Genotypes (G} 15 4084530 02620 0.3420 18919.6550 ™ 0.0740 ~"
8xG 15 1652890 " 0.1680 ** 0.2600 * 7393.9750 * 0.0150
RxG 45 2282050 % 01250 02790 9449.7900  0.0260 ™
SxRxG 45 159.8040 *  0.1700 ™ 0.2600 9232.0030 ™ 0.0200 ~
Error 240 34.8280 0.0280 0.0470 2103.7950  06.0060
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Table 2. Cont.

Mean squares

_First season - Second sample (89 days from sowing)

S.OV. DF - No. of Dry weight/plant (g)

nodules stem Jeaf nodule root
Soil salinity (S) 1 221472.0940 ™ 788.2620 13932980 " 32765908.5940 * 25.8290
Repliction 4 8.9650 0.6300 0.1870 61857.3440  0.0410
Rhizobium (R) 3 34193280 *°  9.6030 * 10,7940 512008.7260 " 11170
SxR 3 10572940  0.5670 2.9860 510176.8230 “*  0.2450 °
Error 12 773570 0.5670 1.2040 491993780  0.0470
Genotypes (G) 15 8950930 "  4.0600 * 2.2900 2739940330~ 02120
SxG 15 633180 67440 ™ 40430 173092.7380 ° 0.1850
RxG 45 5855440 3.6020™ 48210 3231717660 7 0.1620 ™
SxRxG 45 ST 3290”7 46380 ©° 2746100410 01920
Error 240 135.6680 1.2880 1.6290 44520.8590 _ 0.0700

Second season -Second sample (84 days from sowing)

Soil salinity (8) 1 10520500 ™" 122.4980""  102.4500 445208590 © 05310 **
Repliction 4 108.2350 0.1330 0.0260 91647210  0.0210
Rhizobium (R) 3 15554600 "  6.0330 37260 173097.0300 7 10330
SxR 3 333972407 33560 8.6600 " 2986422040 0.0690
Error 12 107.0450 0.0390 0.2680 27654.2210  0.0200
Genotypes (G) 15  1227.1720“  3.6870 43820 23774782207 02610 "
$xG 15 58227007 L7788 197307 175221.88%0 °° 0.127¢ ™
RxG 45  766.1520"°  1.5840 14720 921154510 0.1670 "
SxRxG 45 4405990 13910 " 14260~ 100491.4020 " 01420
Error 240 122.5590 ©.3370 0.3580 19363.3520  0.0280
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Table 2. Cont.

Mean squares

First season -Third sample (115 days from sowing)

SOV, DF No. of Dry weight/plant ()

nodules stem leaf nodule root
Soil salinity (§) 1 33357.3980 7 344758450 54907150 " 2348127.0420 " 66,8960
Repliction 4 288910 6.7780 10.6550 40110.3230 0.0670
Rhizobium (R) 3 7612940 ™  46.7620 "  95.7880 "  220184.4720" 30120 "
SxR 3 5156000 6233707 11325207 1167344030 54500 7
Error 12 358110 3.9500 8.6090 29386.5310 0.1800
Genotypes (G) 15 3262070 453670 " 51.0850 " 183671.6670 °  3.0310 -
SxG 15 21187107 2256207 30.1540 " 199404.7080 " 1.2800 ™
RxG 45 1323740° 27.4530 " 3852807 1502107310 132107
SxRxG 45 1095310 " 305690 465560 1573403660 " 13320 7
Error 240 38.4910 13.1750 15,0820 29993.0460 0.4260

Second season -Third sample (112 days from sowing)

Soil salinity (5) 1 11809050 ™" 279.8930 " 106.1870 "  626862.5650 " 11910
Repliction 4 97.3310 1.1460 0.9370 13729.9870 0.0270
Rhizobjum (R) 3 26512200 " 328360 " 713740  64383.5720°  1.5660
SxR 3 2m.6910° 28.1590 °  177.6830 " 113747.6350 ™" 0.7390 "
Error 12 87.0330 0.8140 0.6190 17592.4520 0,0300
Genotypes (G} 15 2391.4800 ~ 425007 1057207  368758.6410 "  0.3250 ™
SxG 15 9822260 ™ 57620 68550 " 1116917320 03840 7
RxG 45 1136.5210 ™" 53710 ** 48560 " 2555955160  0.3060 "
SxRxG 45  B41.5890 43740 " 71780 77 2231360600 02090
Error 240 147.1680 1.1840 1.0750 28718.1530 0.0740

*and ** denote significance at 0.05 and 0.01 of probability levels, respectively.

Effect of salinity
The respective growth characters response to salinity stress of faba
bean plants under normal and salinity soil conditions can be observed in
data presented in Table (3). Results clearly indicated that all studied growth
traits were significantly differed by exposing faba bean plants to soil salinity
stress at different growth stages in both seasons. All studied growth
characters were decreased as soil salinity level increased at different growth
stages in. the both seasons. These responses to salinity are generally
consistent with conclusions that N—fixing plants are more sensitive to salinity



Table 3. Mean performance of studied characters under mormal and
saline soils conditions of sixteen faba bean genotypes at different
growth stages during 2003/2004 and 2004/2005 seasons

First season
Studied characters 48 days from 89 days from 115 days from
sowing :‘ ussl; 'mwgl_ig Bl_“;g sowyl.’llg ol-..&li:
Normal Salinity Normal Salinity Normal Salinity
Number of nodules/plant 26,615 3.432 1.023 55438 7.391 1.957 21479 2.839 1332
Stem dry weight/plant (g} 0.643 0.549 0.017 5.693 2,828 0.167 124832 4.840 0.442
Leaf dry weight/plant (g) 0.975 0.843 0.028 6.622 2812 0.244 15612 8.049 0.653
Nodule dry weight/plant (g) 0.163 0,043 0.008 0.871 0.287 0.049 0373 0216 0.03%8
Root dry weight/plant (g) 0.544 0.421 0.013 1.463 0.944 0.048 2988 2.153 0.094
Sceond season
53 days from LSD &4daysfrom LSD 112 daysfrom LSD
Studied characters sowing 0.050 sowing 0.050 sowing 0.050
Normal Salinity Normal Salinity Normal Salinity
Number of nodules/ plant  22.719 20.219 1.193 39594 36.286 2.302 30.480 26974 2.076
Stem dry weight/plant (g) 1.036 ©.8357 0.026 3.375 2.245 0.044 5620 3910 0.201
Leaf dry weight/plant (g 1309 0.961 0.045 3.463 2430 0.115 8960 7.910 0.175
Noduie dry weight/plant (g) 0.184 0.155 0.008 0.430 0.411 0037 0.466 0385 0.030
'Root dry weight/plant (g) 0.427 0391 0.012 0.857 0.782 0.631 1.390 1280 0.039

than N fertilized plants (Yousef and Sprent 1983 and Cordovilla et al 1994
and 1996). Contrarasting results may be due to the éffect of salinity on the
different morphological processes occurred within plant, decreasing its rates
as the salinity increased such as, water absorption from soil, water
translocation, cell division, cell enlargements and differentiation,
photosynthesis and respiration. These conclusions greed with the resuits of
Cordovilla et al (1995), Al-Tahir and Al-Abdulsalam (1997) and Cordovilla
et al (1999). Osmotic adjustment caused by drought (Berg and Tumer 1976)
or salinity (Shathevet and Hsiao 1986) could be an important mechanism for
increasing crop tolerance.

Effect of Rhizobium inoculation

Table (4} shows that faba bean growth characters were mgmficantly
affected by seed inoculation with Rhizobium at different growth stages in
both growing seasons. In the first season, plants inoculated with strain
ARC200 (R2) significantly increased stem, leaf and root dry weight/plant at
the first, second and third samples and number of nodules and nodule dry
weight/plant at the third sample compared to uninoculated plants and the
other treatments. Plants inoculated with strain ICARDA.448 (R4)
significantly exceeded the uninoculated plants for no. of nodules/plant at the
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Table 4. Mean performance of studied characters under different Rhizobium
inoculation treatments for sixteen faba bean genotypes at different
growth stages during 2003/2004 and 2004/2005 seasons

First season
Studied characters A48 duys from sowing  LSD _ 35 days from sowing  LSD _115 days from sowing LSD
R1 R2 R3 R4 0050 Ri R2 R3 R4 005 R1 R2 R3 R4 0050
Number of modules/ plant  13.60 14.09 1478 17.61 145 2440 31.08 31.17 39.01 2.77 10.47 1635 10.59 11.22 138
Stem dry weight/plant () 0.62 0.66 0.53 0.57 003 436 461 335 433 024 10.17 10.48 857 953 043
Leaf dry weight/plant(g) 093 0.99 083 088 004 465 503 427 491 035 1227 12.60 10.37 12.09 0.92
Nedule dry weightplant (z) 0.09 0.09 013 012 001 047 058 0.64 062 007 027 036 025 030 005
Root dry weightplant () 0.4 0.52 048 0.50 002 L17 134 1.09 1.2 0.07 2350 283 243 253 0.3 -
Second season

Stndied charncters 53 days from sowing  LSD _ 84 days from sowing _ LSD _ 111 days from sowing _ LSD
R1 R1 R3I R4 0050 R1 RZ R3I R4 0050 R1 R2 R3 R4 0.05

Number of sodules/ plant 2131 2533 1830 19.93 L69 4174 40.10 32.53 37.39 326 24.55 36.42 26.76 27.19 2.94
Stem dry weight/piant (g) 104 €93 039 087 004 302 3.02 268 251 0.06 556 488 444 475 028
LeaTdry weight/plast () 138 104 109 L14 0.06 313 311 274 281 016 7.79 761 931 9.04 025
Nodule dry weight/plant (g) 0.13 0.18 014 0.7 001 048 046 038 046 0.05 0.40 045 045 041 004
Raet tplant 048 033 040 035 002 695 082 031 0.70 0.04 145 131 L4l 117 0.06
* Rizobinm inocuiation : R1-Cont., R2- F. b. ARC 200, R3-F.0.ARC 201, R4-F. b. ICARDA (ARC) 448

first and second samples in the first season. Such effect of seed inoculation
may by due to either atmospheric N; —fixation or to a greater N-availability
for the crop which caused vigorous plant growth. On the Contrary, in the
second season, control treatment was significantly increased all studied
traits at the three samples, except no. of nodules/plant in the first and third
samples and nodule dry weight/plant at the third sample which significantly
increased with plants inoculated with strain ARC200 (R2), as well as leaf
dry weight/plant at the third sample which significantly increased with
plants inoculated with strain ARC201 (R3). A favorable Rhizospher
environment is highly important to the interaction between root hairs and
Rhizobium, as it not only encourages the growth and multiplication of
Rhizobium but also ensures the healthy development of root hairs. Any
environmental stress that affects these processes is also likely to influence
infection and nodulation (Alexander 1984). It is worthy to mention that the
results were different from the first to second season because the preceding
crop in the first season was corn; while in the second season was peanut in
which could affect the constituent of the soil Rhizobium ; also the soil
salinity level could affect much the foundation level of the Rhizobium.
These results are in agreement with those obtained by Monib er af (1994),
Armanios ef al (1996) and Hussein et al (1997) who reported that
Rhizobium inoculation significantly increased nodulation of faba bean. Also,

150



Saleh ef al (2000), Emara et al (2002), Ei-Khawaga er al (2003) and AL-
Mutawa (2003) reported that poor symbiotic performance was not due to the
inhibition of the growth of R. leguminosarum by salinity. On the other hand,
Hamaoui ef a/ (2001) stated that inoculation with 4. brasilense significantly
enhanced nodulation by native Rhizobium and improved root and shoot
development, when compared with non-inoculated controls. Moreover, the
bacterial treatment was shown to significantly reduce the negative effects on
plant growth caused by irrigation with saline water. Cordovilla er al (1999%)
indicated that Rkhizobium leguminosarum strain GRA19 formed an infective
and effective symbiosis with faba bean under saline and non saline
conditions, respectively.

Mean performance of genotypes

Mean performance of sixteen faba bean genotypes for studied
growth characters at different growth stages during 2003/2004 and
2004/2005 seasons were recorded in Table (5). The results indicated that the
differences among studied faba bean genotypes were significant for all
growth characters at different growth stages in the both seasons, except leaf
dry weight/plant at the second sample in the first season. In this concern, the
rank of genotypes differed from genotype to another for all studied traits in
both seasons. In the first season at the first sample, the highest values were
recorded by varieties no. 4 and 1 and promising line no.15 for no. of
nodules/plant, varieties no. 1, 3, 5, 6 and lines no. 16, 15 and 12,
respectively, for stem dry weight/plant, the promising line no. 15 and
varieties no. 1 and 4 for leaf dry weight/plant, variety no. 4 and promising
line no. 13 for nodule dry weight/plant and varieties no. § and 1 for root dry
weight/plant compared with the other genotypes. At the second sample,
superior and significant values were recorded by varieties no. 4 and 1 and
promising line no. 13 for no. of nodules/plant, varieties no.1, 4, 6 and line
no. 10 for stem dry weight/plant, genotypes no. 4 and 9 for nodule dry
weight/plant, varieties no. 4 and 5 and lines no. 14 and 15 gave higher mean
values for these traits than the other lines and check varieties. At the third
sample, high mean values were recorded by genotypes no. 4, 16 and 3 for
no. of nodules/plant, promising lines no. 12, 13, 15, 11, 8 and 10 and the
two varieties no. 5 and 4 for stem dry weight/plant, promising lines no.13,
15,12, 8,9, 11 and 10 and variety no. 4 for leaf dry weight/plant, lines no. 8
and 16 for nodule dry weight/plant and promising line no. 9 and variety no.
4 for root dry weight/plant than the other genotypes. In the second season at
the first sample, significantly higher mean values were recorded by
promising lines no 15, 10, 16 and 13 for no. of nodules/plant, variety no. 6
and promising lines no. 11 and 16 for stem dry weight/plant, genotypes no.
1, I1, 6, 7 and 15 for leaf dry weight/plant, promising lines no. 12 and 15
and the two varieties no.1 and 3 for nodule dry weight/plant and promising
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Table 5. Mean performance of sixteen faba bean genotypes on studied charncters at different growth stages

during 2003!2004 and 2004/2005 seasons _

- Fin! Senson !3_003 [ 2004)
**Genotypes Gl G2 G3 G4 G5 66 G-1. G383 G99 G0 G-1! G-12 G-i3 G-14 G-15 G-16 LSD
Studied characters ' First sample (48 days from sowing) _ 0.05
Number of nodules/ plant  18.75 16.00 1633 2054 11.92 9.08 1638 10.46 14291292 12.42 1438 17.00 14.04 18.13 1725 3.10
Stems dry weight/plant(g) 067 041 0.65 060 065 061 060 0.58 057 057 056 0.61 059 059 064 065 007
Leaves dry weight/plant (g) 1.02 .74 093 102 091 0.93 090 093 090 .88 084 052 082 095 108 078 0.08
Nodules dry weight/plant (g} 0.09 0.1¢ 0.12 0.15 008 0.07 007 610 610 012 011 010 0.15 0.09 612 013 0.02
Roots dry weight/plant () 084 045 045 083 087 04% D51 041 048 048 045 042 051 043 051 0.50 .05
' __ Second sample (89 days from sowing )
Number of nodules/ plant  41.88 29.67 31.46 4233 31.92 2004 27.7% 2458 2813 3125 24.63 3475 38.79 29.13 3150 34.79 659
Stems dry weight/plant (g}  5.14 4.03 445 483 412 452 447 416 413 451 346 444 429 395 392 376 064
Leavesdry weight/plant(g) 531 438 478 5325 492 4.67 478 461 453 489 409 492 459 440 460 4.77 NS
Nodules dry weight/plant (g) 0.52 042 056 0.79 041 0.64 046 056 074 064 058 063 067 056 058 049 0.12
Raots dry weight/plant (g) 126 104 111 141 131 105 122 121 120 119 135 117 120 128 1.29 118 0.15
__'l‘hird sample (115 days from sowing )

Number of aodules/ plant 1508 9.92 1571 19.17 1125 604 7.50 1358 1028 1296 14.71 12.00 13.79 696 7.00 16.63 3.51
Stems dry weight/plant (g} 3.54 7.48 9.71 1047 10,59 814 896 1089 957 10.44 1095 1203 1173 842 1102 845 2.05
Leaves dry weight/plant (g) 10,36 -9.13 1210 1252 10.71 998 10.76 12.84 1283 1244 1255 1330 1430 1101 1356 11.12 2.20
Nodutes dry weight/plant(g) 027 023 032 031 026 017 012 049 035 031 022 022 034 037 022 041 0.0

222 192 283 348 235 120 242 258 326 138 270 245 285 274 286 230 037

Roots mwei@ﬂpllnt {g)
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Table 5. Coni.....

3 Second season (2004/ 2005)
**Genotypes GI_GZ GI G4 GE GE G G8_GI G0 GII Gi2 GI3 G4 GIS Gig ISD_
Studied characters First sample (53 deys from sowing) 0.05_

Number of podules’ plant 2447 18.75 1888 23.54 1742 1530 20.13 1633 15.00 26.67 22.42 13.67 24.92 21.00 27.79 2658 3.34
Stems dry weight/plant (g) 096 076 09 079 980 LI3 089 0359 103 093 108 095 090 101 1.0¢ 106 0.10
Leaves dry weight/plant(2) 131 085 1.14 183 LI13 127 123 103 L14 LI8 130 113 L01 10§ 120 LI15 012
Nodules dry weight/plant () 022 0,14 020 015 016 017 0.13 0]5 016 016 617 022 036 016 022 016 0.03

Root dry weight/plant (x} 044 030 035 040 040 040 039 036 042 042 052 042 044 034 051 042 0.05
.. Second sample {84 days from sowing)
Number of aodules/ plant 44.96 30.67 33.21 40.75 17.46 31.15 339 3341 2933 43.67 4046 44.46 4321 3308 50.38 46.96 6.26

Stems dry weight/plant (g) 295 198 267 272 287 1M 1M '3.1!‘. 176 251 341 247 281 285 346 281 033
Leaves dry weight/pleat (g) 327 213 271 - 270 231 348 274 315 3.11. 288 375 270 291 285 367 3.08 034
Nodules dry weight/plant (g) 043 027 052 D43 031 034 636 038 044 046 056 053 046 050 065 0.50 0.08
Roet dry weight/plant (g) 085 063 076 089 0.77 030 079 088 082 077 098 662 086 075 106 083 0.09
Third sample {112 days from sowing)
Number of nodules/ plant 3575  24.67 2217 27.04 1584 20.71 18.88 20.42 17.63 3538 34.54 40.00 3513 2658 33.59 5246 6.86
Stems dry weight/plaat(g) 459 447 413 460 S5.I5 495 427 558 487 512 498 430 457 436 539 495 062
Leaves dry weight/plant(g) 848 7,69 735 848 856 8.05 820 887 8457862 834 792 792 860 1018 935 059
Nodules dry weight/plant (g) 0.4 042 039 0841 017 03¢ 029 051 031 051 050 052 060 03 047 053 0.10

Root dry weight/plant 1.3 113 1 146 132 147 133 139 124 124 149 117 138 126 153 138 (.18
**Genotypes: Varieties: G1-Sakha 2, G2-Gizadd, G3-Glm 429, Gd4-Giza 3, G5-Nubaria 1, G6-Giza 843, G7-Giza 716

Lines: G8-L.284, G9-L.258, G10-L.244, GI11-L.252, G12-L.278, GI3-1.332, Gl14-L.336, G15-L.285, G16-L.163

153



lines no.11 and 15 for root dry weight/plant, at the second sample,
promising line no. 15 had significant higher mean values for all studied
traits than the other lines and check varieties, at the third sample, the line no.
16 for no. of nodule/plant, genotypes no. 15, 8, 5, 10 and 11for stem dry
weight/plant, line no. 15 for leaf dry weight/plant, lines no. 13, 16, 15, 12,
10 and 8 for nodule dry weight/plant and promising lines no.15, 11 and 8
and the two varieties no. 6 and 4 for root dry weight/plant these genotypes
had significantly higher mean values for these traits than the other lines and
check varieties. In general, it could be noticed that the superiority of variety
no. 4 and promising line no.15 at different samples in both seasons and line
no. 11 in the second season across all the rest genotypes for most traits may
be due to its superiority in growth traits which led to more physiological and
photosynthetic activity, hence more metabolite accumulation, high seed
yield/plant and consequently seed yield/fad. Ahmed et al (1997) reported
that the differences among faba bean cultivars in growth parameters may be
due to the differences in number of nodules formed on the roots of the tested
cultivars, consequently, the growth of each cultivar may depend mainly on
nitrogen fixation. Furthermore, the results of varietal differences, herein are
confirmed with those obtained by Hafiz and El-Kholy (2000), Hassanein
(2000), Darwish ef al (2003), El-Khawaga e al (2003) and Kassab (2004).

The interaction between soil salinity and Rkizobium inoculation

Data in Table (6) showed that the effect of interaction between soil
salinity levels and Rhizobium inoculation treatments was significant for all
growth traits at different growth stages in both seasons, except stem and leaf
dry weight/plant at the second sample in the first season and no. of
nodules/plant at the third sample in the second season. In general,
Rhizobium inoculation treatments interacted differently from trait to another
under normal soil conditions compared to salinity soil conditions in the first
and second seasons. These results are in harmony with those obtained by
Cordovilla ef al (1999), Katerit et al (2001) and El-Khawaga et af (2003). In
general, plants inoculated with strain ARC 200 in the first season and
contro] treatment (uninoculated plants) in the second season significantly
showed the highest values for most studied traits at different samples under
normal soil conditions. :

The interaction between soil salinity levels and faba bean genotypes
Tables (7 and B) revealed that the interaction between soil salinity
levels and faba bean genotypes significantly affects all studied traits at
different growth stages in both seasons. Results also reported that there were
substantial differences between genotypes in their response to salinity soil
conditions in the first and the second seasons. In general, genotypes behaved
better under normal soil conditions than under saline soil conditions for all
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Table 6. Response of faba bean plants to mormal and saline soils and Rhizobium inoculation for
recorded characters at different growth stages during 2003/2004 and 2004/2005 seasons

First season Second season
Norma! soil Sallnity sofl Normal soil Salinity soil
Studied characters * Rhizobjam inoculation LSD * Rhjzobiuin inoculation LSD
Rl _R2 R} R4 RI R! RI R4 005 RI R RI R4 RI Rl R3 R4 0.05
48 days from sowing 53 days from sowl

Number of nodules/plant  25.833 26.167 24.708 29.750 1375 2,021 4.854 5479 2.045 23.479 20.146 19.458 17.792 21.146 30.521 17.146 22.063 2.387
Stems dry welght/plant{g)  0.685 0.704 0.559 0.624 0.560 0.617 0.565 0.516 0.035 1.084 1.050 1.046 0963 0.995 0910 0.738 0.785 0.052
Leaves dry weight/plant (&)  0.997 1059 @883 0.957 0.869 0.917 0.771 0813 0.055 1481 1144 1308 1305 1072 0940 0.865 0.969 0.0%0
Nodules dry weight/plant () 0.156 0.149 0.163 - 0.186 9.025 0.931 0.088 0.047 0.017 0204 0.201 0.145 0.187 €.161 0.156 0.141 0.161 0.016

Root dry weight/plant (g)  0.526 0.585 0,532 0.534 0.361 0.446 0.420 0457 0.025 0.488 0398 0.451 0371 0.463 0.365 0.344 0.3%4 0.025
89 days from sowing B4 days from sowing

Number of nodules/plant 45,396 57.854 52.458 66.042 1396 4.313 9.875 11.979 1.914 46.583 34.667 34.229 29,667 36.896 45.542 30.833 45.104 4.604
Stems dry weight/plant ()  5.665 6.217 5.]48 5742 1.848 3.005 2,542 2916 NS 3.783 3408 3356 2951 2251 2.637 1997 2.055 4988
Leaves dry weight/plant (g) 6.627 7.166 5933 6821 1679 2960 2614 2,994 NS 3.887 3.393 3531 3.041 2359 2.824 1.956 2.582 0230
Nodules dry weight/plant (z) 0.838 0.929 0.861 0.858 0.112 0237 0.419 0379 0.099 0.498 08391 0392 6363 0463 0528 0375 0.553 0.074
Root dry weight/plant () 1425 1.656 1.278 1494 0906 1.627 0.892 (.953 0.096 0.995 0.845 0.885 0.703 0.903 0.794 0.744 0.687 0.063
115 days from sowing 112 days from sowing

Nuwber of codules/plant  18.708 29.146 18.583 19.47% 1229 3.563 2.604 2.958 2.663 24.731 39.792 27.188 30.229 24.375 33.042 26,333 24,146 NS
Stems dry weight/plant (g)  12.960 14.372 10.864 13.133 7388 ¢€.583 6.872 6.517 0.885 6548 5100 5619 4812 4.124 4661 3.265 3.599 0.401
Leaves dry weight/plant (g) 16,566 17,482 12.728 15,671 7971 7.712 8.004 8.511 1.366 9.174 9.516 10.355 9.182 6.409 5702 8.268 8.8% 0.350
Nodules dry weight/plagt (g) 0.333 0.486 0319 0.353 0214 0.229 0.172 0.251 0.076 0.400 0.479 0.501 0.489 0397 0419 0393 06.330 0.0%9
Root dry welght/plant (g) 2830 3.538 2573 3.015 2.161 2.124 1287 2.041 0.189 1.569 1.386 1516 1.092 1332 1.236 1311 1.238 0.077
* Rizobium inoculation : Rl - Control, R2-F.b.ARC 280, R3-F.b.ARC 201 Studied characters R4 - F.b. TCARDA (ARC) 448
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Table 7. Response of sixteen faba bean genotypes to normal and saline soils for recorded characters at
different prowth stages during 2003/2004 season

**Genotypes Gl G2 G G4 G5 G6 G7 G8 G9 G100 G-11 G-12 G-13 G-14 G-15 G-1% LSD
Studied characters **galinity First sample ( 48 days after sowing } 0.05
Number of nodules/plant N 34.42 30.08 28.33 34,92 22,58 16.75 31.33 19.58 26.83 21.08 21.58 25.83 27.25 2542 32.75 27.08 439
S 308 192 433 617 125 142 242 133 175 475 325 292 675 267 350 742
Sems dry welghVlant @ 5 065 0% 063 033 065 063 036 048 01 058 033 0S4 046 086 053 0.7 O10
Leaves dry weightplast &) 3 G4 074 030 098 09 092 047 040 086 079 028 0.8 066 093 084 075 O
Nodues dry weightini(®) S 003 005 005 012 0.01 003 002 001 002 0o 005 006 007 001 005 014 003
Roowdryweightpiam (&) {038 08 030 08 0 a0 03 031 043 043 040 037 044 038 a5 0ag O
Studied characters Second sample (89 days after sowing )
Numberof oodulesPBnl % 55 495 43 1175 317 398 S5 358 475 1000 800 508 1025 $33 835 143 532
SemdryweighVOBIE)  § 130 337 S61 347 267 391 3B 320 279 224 240 378 266 313 344 333 0!
Leaves ryelshtlsnt(®) S 331 31 513 364 282 265 371 213 399 306 319 3% 343 208 369 340 192
Nodulesdry weight BIBnE)  § 051 053 031 035 096 029 03¢ 0.3 039 030 023 038 D33 018 036 038 017
Roots dry woight/0am ® 5 103 7 gas 113 110 081 103 070 030 0% 101 02 086 114 06 091 O
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Table 7. Cont.

**Genotypes Gl Gl G3I G4 G5 G6 G7 GS G99 G0 G-11 G-12 G-13 G-14 G-15 G-16 3 gp
Studied characters *salinity Third ssmple { 115 days after sowing ) 0.05
Number of nodules/ plant N 2308 17.58 30.00 3242 21.25 14.83 13.58 22.08 17.58 24.67 25.08 20.08 23.67 12.50 11.50 28.75 496
s 208 228 142 591 125 128 142 508 292 125 433 392 392 142 250 450
Stems dry weight/plant (g) N 1292 993 1289 13.18 1493 11.10 1232 13.16 11.14 14.17 13.69 1636 13.66 12.29 13.86 9.72 2.90
8 416 503 654 176 625 519 559 361 799 671 821 170 980 454 818 18
311
Leaves dry welght/plant (g} N 1418 11.26 16402 1597 14.69 14.44 1515 1634 1583 1603 15.10 1936 16.46 16.32 17.77 11.86
S 513 69 8.18 908 672 5352 637 934 983 886 1001 724 1213 5.69 935 838
Nodules dry weight/plant (g) N 0.28 034 050 03 043 042 015 040 037 040 029 033 038 0.63 031 046 0.14
S 025 013 015 027 005 013 009 057 032 021 015 010 030 0.2 013 036
Roots dry weight/plant ) N 2658 253} 163 382 112 249 280 301 355 299 1293 2177 186 335 141 M 0.52
] 180 131 203 234 199 190 32.04 216 298 176 248 2.14 2.84 212 2.3¢ 2.29
*salinity : N=normal soil 5= salinity soil
**(Genotypes:
Varieties: G1-Sakba 2, G2-Gizad8, G3-Gira 429, G4-Giza 3, GS-Nubaria 1, G6-Giza 843, G7-Giza 716
Lines:

G8-L. 284, G9-L. 258, Gi0-L.244, GI1-L.252, GI12.L.278, G13-L.332, Gi4-L.336, GI15-L.285, (16-L.163
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Table 8. Response of sixteen faba bean genotypes to normal and saline sofls for recorded characters st
different growth stages during 2004/2005 season

*Genoypes Gi G2 G3 G4 GS G& G7 G €9 GI0 Gli G2 GI3 G4 GI5 Gi6 18D
Studied characters *salinity First sample (53 days from sowlng)

Namber of andulovomnt N 2747 2257 2050 7267 1958 1733 3175 187 175 3842 2333 29.50 2600 1708 2107 1958

P § 2142 14.58 1725 2442 1525 13.67 18.50 1550 1425 2492 21.50 17.93 2383 1492 28.42 23.58
N L1z 080 101 680 077 135 101 085 111 106 137 096 L02 116 113 117

Stems dry welghtplant®) s g0 o073 091 079 084 101 077 054 096 081 679 0.94 078 088 038 095 "1
N L6l 085 129 131 139 155 136 109 122 148 18 117 117 117 152 126

Leaves dry welght/plant (8) ¢ 10y 086 099 075 088 100 111 095 105 053 108 109 036 095 088 Los 7
) N 025 015 023 017 016 013 0.14 013 019 0.18 018 0.35 0.14 035 026 017

Nodules dry weight/plant (8) 5 g9 042 047 043 045 015 013 GL7 013 015 016 019 048 014 018 016 04
- N 050 031 037 043 041 041 044 036 047 046 051 035 044 036 051 042

Roots dry weightplant (8) ¢ o35 30 034 038 039 039 034 036 038 038 052 046 043 030 0.50 041 00

S d sample (34 duys from sowiui)

Nomber of sodalea/otamt N 4517 36.25 3608 37.17 30.92 3417 3435 3167 2892 3833 3917 5835 4135 3975 46T 4980 4 o
o § 44,75 2508 3033 4433 24.00 28.33 33.33 3417 29.75 52.00 4175 30.67 457 2642 46.08 4442
N 386 217 326 3.64 318 367 328 350 341 3.07 4Al 248 337 358 403 308

Stems dry weight/plant (g) S 204 179 207 180 197 228 226 285 210 196 241 247 235 212 289 28 Y
N 391 332 3.03 3.65 275 389 3.2 351 377 361 478 278 34T 361 406 328

Leaves dry weightplant (€) s 264 2.04 239 174 186 247 237 279 244 315 273 361 236 209 329 23 %

Nodules dry weightiplant @ N 051 028 063 034 025 037 042 034 051 046 064 034 03 052 082 044

Ty welghlp § 035 025 041 052 034 031 631 042 037 045 048 032 053 047 048 057
N 08 051 076 055 083 091 083 099 087 05 110 065 088 081 113 0.4

Rootdry welghtplant® 5 43 076 076 0.80 072 0.8 075 077 078 0.66 086 073 084 068 098 0s2 OO
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Table 8. Cont.

**Genotypes Gl G2 GI G4 G5 G6 GT G383 GI G110 G11 GI2 GI3 G-14 G-15 G-16 3 5p
Studied characters *salinity Third sample { 112 days after sowing ) 0.05
Number of nodules/ plant 43,92 28.17 21.33 36.75 17.08 2625 20.08 26.58 19.25 48.67 37.83 31.00 40.92 31.58 33.75 43.25 o7
S 27.48 21.17 23.00 1733 13.00 1517 17.08 1425 16.00 22,08 31.25 49.00 29.33 21.58 33.42 61.67
Stems dry weightpiant () N 596 473 453 530 670 615 485 7.57 578 620 542 464 515 54 588 564 0.87
8 322 421 373 389 3.61° 375 369 358 396 403 454 396 399 I 490 426
Leaves dry weight/phant {g) N 856 924 8500 945 859 816 915 8595 842 937 8.88 902 9.9 828 1057 9260 0.83
S 840 613 670 751 843 793 734 B69 848 738 781 682 6.66 892 980 910
Nodules dry weight/plaat () N 060 044 044 056 024 035 035 051 033 039 054 061 057 030 0.62 063 014
5 025 041 034 026 011 027 023 051 029 063 046 042 0.64 031 053 054
Roots dry weight/plant (g) N 141 L10 124 1.63 150 156 145 1.56 131 146 159 125 145 136 1.63 165 0.22
S 119 1,15 132 130 114 138 121 1.22 L17 102 139 110 131 116 144 L1l
*salinity : N=normalsoll  § = salinity soil
**Genotypes:
Varieties: . G1-Sakha 2, G2-Gizadd, GI-Giza 429, G4-Giza3, GS5-Nubarial, G6-Giza 843, G7-Giza 716

Lines:

G8-L. 284, G9-L.258, GI0-L.244, G11-L.252, G12-L.178, GI13-L.332, G14-1.336, GI15-L.285, G16-L.163
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studied traits at different growth stages in both seasons. Data also revealed
that the response of different genotypes in this study differed in tolerance to
salinity from trait to another. Evidence presented here suggests a need to
select under stress. Genetic variation for tolerance in the gene pool of a crop
species is of prime importance for the improvement of salt tolerance through
selection and breeding. Inter and intra — specific and intra — cultivar
variation for tolerance provides a scope for breeding and selection. Similar
results are in agreement with the findings of Cordovilla et al (1995), El-
khawaga ef al (2003), Hassanein (2000) and Kassab (2004), who found
significant differences among the tested faba bean varieties with respect to
growth parameters. As for the first order interaction between RxG,
slgmﬁcant effects were found for all studied traits at different growth stages
in both seasons

The interaction between soil salinity, Rhizobium inoculation and
genotypes

Results of the three way interaction for all studied characters at
different growth stages in the both seasons are presented in Tables (9
and10). The magnitude of interaction differed from genotype to another. In
the first season, results in the Table (9), showed that under normal soil
conditions, plants inoculated by strain ICARDA 448 (R4) exhibited
superiority with genotype no.7 for no. of nodules/plant and line no.13 for
root dry weight/plant at the first sample and line no.9 for nodule dry
weight/plant at the second sample as well as genotype no. 8 for nodule dry
weight/plant under soil salinity conditions at the third sample. Control
treatment (uninoculated plants} gave the highest values under normal soil
conditions with genotype no. 1 for stem and leaf dry weight at the first and
second samples in both seasons and with mutant line no.8 for root dry
weight at the second sample, whereas plants inoculated by strain ARC 201
(R3) had the highest mean values with promising line no.16 under soil
salinity conditions for nodule dry weight at the first sample and with
genotypes no. 4 for root dry weight/plant and no.1 for no. of nodules/plant
at the first and second samples, respectively. At the third sample, control
treatment showed superiority with mutant line no. 8 under normal soil
conditions for stem, leaf and root dry weight. In the second season, under
normal soil salinity conditions, control trecatment had the highest mean
values with promising lines no. 16 and 11 for stem and leaf dry weight/plant
at the first and second samples, respectively, and with promising line no.
15 for nodule dry weight/plant at the first sample as well as with root dry
weight/plant at the second and third samples, and the promising line no.13
for no. of nodules/plant at the second sample. Whereas plants inoculated
with ARC 201 (R3) showed superiority with line no.15 for root dry weight
at the first sample, with line no.8 and Nubaria 1 cv. for stem and leaf dry 201
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Table 9. Response of sixteen faba bean genotypes to normal and saline soils and Rhizobium inoculation for
recorded characters at different growth stages during 2003/2004 season

Studied characters

salinity *Rize Gl _G-2_G3_ G-d

Jevel

Number of nodules/plant

Normal

Satinity

binm
R-1
R-2
R-3
R4
R-1
R-2
R-3
R-4

[

G6 G171 _GS8_ GI GIb Gl G-12 G-13 G-14 G-15 G-16 LSD

43.67 1933 20.67 46.67
16.00 24.67 17.67 31.67
30.67 31.67 3633 34.00
37.33 .67 28.67 17.33
400 100 000 333
0.67 1.00 333 833
0.3 033 300 433
733 533 100 8.67

Stems dry weight/plant(g)

Normal

Salinity

R-1
R-2
R-3

R-1
R-2

R-4

Leaves dry weight/plant(g)

Normal

Salinity

R-1
R-2
R-3
R-4
R-1
R-1

R4

L10
0.54
0.47
0.62
0.66
0.76
0.50
0.66
157
107
0.96
0.9%
094
0.88
L1
068

0.42
0.45
057
037
0.47
0.22
0.41
0.40
0.68
0.86
0.69
0.76
072
0.74
[N ]
0.70

.73
079
0.54
0.5%
0.52
0.72
0.71
0.64
0.96
L13
0.93
0.87
0.87
1.02
[ &/ ]
093

053
0.78
0.61
0.49
045
0.54
0.76
0.38
L1z
1.26
0.97
0.28
0.95
1.8
121
0.74

Finst

20.33
2933
2033
2033
0.00
867
1.3
3.00
(]
07
0.47
0.61
044
I
16
.0
1.0
1.0
0.54
o
0%
oM
113
0.95

14.67
1nn
1L67
17.33
1.00
0.67
0.67
3.33
.47
0.68
0.41
0.77
0.5¢
0.83
0.62
o.41
087
o
083
132
0.93
116
0.7
0.30

]
»3B
1133
11.00
51L.67

133
1.00
1.67
467

from

2433
18.67
1033
5.0
0.00
0,67
0.00
4.67

2533
2867
15.67
e
1.67
233
0.00
3.00

)

0.050

1500 23.00
13.00 3533
1033 18.00
2600 10.00

1.67
167
10.33
53

0.00
100
1.67
9.33

15.00 79.33 17.00 23.67 17.00
33,67 26.33 23.00 22.00 28.00
24.08 24.53 27.00 41,33 33.67
27.67 29.00 34.67 44.00 24.67

1.00
0.00
7.00
.67

0.67
3.67
15.00
1.67

0.67
0,00
5.67
4.33

1.67
S.00
433
300

4,00
1.33
2.0
333

0.57
[+ ]
036
D.4%
0.53%
.64
0.4
9.50
1.09
1.26
051
0.88
o8
0.54
0.82
093

0.64
0.67
0.58
0.88
0.40
0.4
0.41
2.65
1.23
095
(L]
L17
.70
0.89
9.6
0.92

0.76
0.57
0.38
0.76
0.63
0.4
042
.61
0.99
in
[ &g
[F 1]
0.54
0.80
[,
0.8

0.51
0.4
0.65
0.67
(L]
080
027
0.38
[%.]
o
1.07
118
.8
096
[N ]
0.69

0.54
0.62
0.63
0.55
.68
0.48
038
0.8
0.98
051
Li2
0.69
o8
0.9
270
0.63

0.68
0.81
L
0.582
0.5%
0.7
031
046
0.58
L4
1.01
0.0
jH+)
1.07
0.61
2.7

0.5
0.69
0.54
0.78
0.56
0.54
0.30
046

044
0718
0.56
0.69
0.60
0.56
0.59
0.49

.64
0.88
0.51
0.70
0.56
0.75
0.42
0.41

4.7
1.04
0.64
0.54
446
0.70
045
0.68

0.20

1.08
0,98
.76
115
0.76
0.76
.3
[ ]

074
110
0.98
0.96
L0
0.3
.81
.93

135
1.33
137
125
0.96
0.95
0.61
0.86

122
0.74
0.61
.71
0.88
.55
oM

0.6

LX)
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Table 9, Cont.

salinity *Rizo - **Genolypes LSD
Studied characters level  bium G-2 G-3 G4 G5 G& G-7 G8 G-9 0,050 G-11 G-12 G-13 G-14 G-15 G-16 0,050
Rt 032 016 0.32 022 0.12 008 §.11 0.14 023 0.13 .16 0.05 0.10 0.09 0.20 0.18
R-2 011 0,18 0.57 0.15 0.17 0.17 0.14 0.14 0.15 8.04 0.16 0.20 0.13 0.20 0.17 0.18
R-3 018 014 9,18 620 0.12 .32 0.10 024 0.13 0.17 0.14 0.16 0.33 0.15 0.19 0.05
Nodules dry weight/plant(g) R4 013 024 6.150.16 0,16 6.11 0.15 0.23 0.13 020 021 8.17 036 0.21 0.18 0.13 0.06
R-1 0.63 6.11 .00 085 0.00 0.82 001 0.00 601 043 0.00 0.01 001 0.00 0.03 0.09
R-2 081 0.85 0.03 0.1% 0.00 091 0.01 0.00 403 0.01 0.01 0.00 0.03 0.00 0.10 0.0}
R-3 041 000 0.8030.18 0.01 0.00 0.01 0.00 000 030 0.62 0.19 021 0.02 0.03 041
R4 062 0.85 0.07 0.07 0.02 0.04 0.04 0.65 0.04 0.06 0.15 0.03 0.04 0.02 0.03 0.04
R-1 0.58 0.45 0.46 0.66 0.59 0.41 055 0.52 0.60 037 0.68 035 0.5 0.52 0.51 0.62
R-2 053 0.57 0.66 0.54 0.70 0.74 0.66 0.54 0.63 0.56 0.5¢ 0.61 0.60 0.49 0.57 047
R-3 050 0.56 0.44 5.76 0.69 0.55 0.65 0.50 0.50 0.52 0.46 053 0.41 0.38 0.63 0.50
Roots dry weight/plant(g) R4 056 0.44 0.58 0.58 0.50 0.60 037 0.49 0.42 0.65 043 037 0.76 0.5¢ 0.61 0.66 0.13
R-1 051 035032041 033 0.31 037 0.24 0.29 036 0.38 0.34 0.28 0.28 0.53 8.47
R-2 0.6]1 0.48 0.34 0.41 0.65 0.54 0.54 035 025 044 0.43 041 0.41 047 043 047
R-3 044 029 0.40 0.49 0.61 035 038 0.27 0.59 0.44 .41 028 0.55 0.43 035 944

R4 056 054 0.46 038 0.51 0.42 0.52 037 0.5¢ 047 8.38 0.44 0.50 032 0.47 0.40

Normal

Salinity

Normal

Saliaity
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Table 9. Cont

saliaity * Rizo ) “Gensyges 155
. Stadied charscters level biwm GI G2 G-3 .-Gi G G& _G7 Gt GI¥ G0 Gl G12 G-13 G-14 G-18 G-1§ 6,050

Number of podules/ plant

Saiil.lllf

3533 39.67 32.00 37.00 63.00 27.33 AL&T 4200
(66T 2500 TS.67 $4.00 6333 44.33 26.00 75.00
1167 5533 31.00 53.00 61,67 3633 76.67 61.67
7633 $7.00 2633 §7.67 75,33 83.67 67.67 38,00
S00 533 13 467 L0 LY &67 10.67
347 200 567 267 500 0.90 .00 500

200 15,33 12.00 1900 2267 933 9.00 3467
R4

R2 10 233 600
RI 267 067 867

- Nermal

Stems dry weight/plant (g) i

Sakuity

19.64

1240 1467 3033 %w?g 47 . e 833 uunm:m:mlmm n.;;
Rl 973 3.4 851 6 SO, K87 336 535 4T A47 660 114 647 117

Rl 008 €37 71T SM 741 415 87 LI €03 749 508 S
384 457 295 €07 871 373 S51 289
29 TIE M2 6T S34 A27 457 4%
‘255 315 287 177 173 180 267 1463 360
347339 550 265 D6 130 344 156 17
166 L0 207 1O 1: 21% 300 LI 30
L7¢ 340 234 387

L™ 207 319 :.'n_‘
®2 261 2 300
R3 284 33401 m 2

2
E

2]4 10292 28 234 30
%1"‘ AT fi’: Y] % ﬁ S.14 389 &4 845 664

761 303 826 &6l
793 816 561 8.86
453 414 A0 1%
S8 170 49 5N
A5 24 3 37
1.18 i 1. 16

344 137 348

721 Am
a4
0 14
T R
© 328 234
189 e

€O 48 5D 707 717
415 4% 603 €8 &N
132 903 936 477 741
217 348 207 148 1M
iW 1B L 268 1
167 217 280 158 123

SR 29s - 331.2M 447
R3 265 199 4% 422
L=

163

1.04

188 376 363 3% 391 343 114 12 LI’I.‘NZ.I!.NLHJ.IIMW
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Table 9. Cont.

- R - - i
Studied characters  aalicity “Riae Gl G2 GJ3 G4 G35 G4 G7 G4 G G.I9 G-11 G12 G-13 G-14 G1S G-16 LSD

level  binm Tuird 15 days from ) — _ 0.850
— R1 3500 800 3633 zus'! l!!.ﬂ!lm! 1267 z:ﬁ 1300 1547 3133 967 1233 900 167 26.00

Norgy T2 1567 3LI3 3500 5533 4698 3040 1600 1B67 2057 I3 35 LI 3835 1733 2133 200
R3 2067 900 333 2933 1033 900 7.00 3135 1867 1600 23.08 1967 3600 933 680 1567
: R4 3100 1200 1333 667 1400 1480 1667 1600 18.08 3747 1900 15.67 2100 1433 1100 3433
Number of nodulsolplnmt CRA 167 133 100 €00 267 933 167 133 S35 180 433 067 &3 000 do0 aew O
sy B2 367 400 267 €23 AN 1O L 13 A7 18 1S3 7200 S L 167
R3 000 600 200 167 233 67 267 933 L1 L6 000 300 767 000 267 467
. Red__300 367 00 847 M 000 733 833 L7 500 233 433 06747
Rt 1447 4 1216 1594 1896 1081 KD B4 932 1333 1104 1650 13.15 1500 1168 741
Normg R3 1306 1516 1967 1462 164 1633 1996 109 1339 1470 1667 1848 1033 1.40 1288 1697
R3 902 791 1096 1133 1543 1043 1045 636 40 1196 1641 1345 (L0 .33 1487 718
Stems dry welght/plant Rt 1833 106 877 1054 TR0 1333 1044 1045 1631 1709 975 1659 1938 1064 IS99 A2 .o
) R1 319 337 65 1020 484 382 636 943 606 9.0 928 768 1L06 361 1160 10.08
R2 534 802 866 615 375 S5 464 S43 A9 465 784 1087 1223 678 747 38
Sallsity g3 351 329 266 D 68 S22 K12 1045 BA6 LI 70 745 ST 36 M B4
RA_420 524 8530 766 1839 666 474 896 1207 38 784 431 613 38 63 630
R1 1637 524 1950 1897 1045 1697 1285 3540 1169 941 1485 3057 14.47 D4 1525 1457
_ Normyt 2 1576 2036 1917 1816 120 1203 292 769 1534 2086 1631 1904 1730 1S54 1680 1948
e R3 969 013 168 1231 1924 1085 1145 674 €90 1341 1877 164 1189 IL15 288 946
Leaves dry weight/plant R 1850 1032 105 1444 1266 17909 1419 1882 1935 2L43 1077 1967 2012 1809 1631 1198 .,
® RI 288 631 €72 IL74 566 1836 730 768 480 735¢ 1190 701 1303 380 1209 147
Sy B2 55 107131 40 457 40 36 % S6 4T 09 LM 4% LS AL S0
RI 543 4327 612 820 438 566 S 995 1248 % 1007 832 1395 €03 T4 M
R4 634 651 605 B34 1337 R01 S 1299 1623 1399 87 SE3 697 43 %08 Sl

[
o
w



Table 9. Continued

Stadied characters sslieity « Riso **Genotypes :
vl bum G1 G2 G G8 G$ G7 G$ GI G0 G-1l G-12 G-13 G-14 G-15 G-16 0,080
Bl 021 0.07 649 045 012 055 005 0.64 043 021 022 627 019 0359 038 027
Nermal R-2 034 050 0.5 036 057 089 032 036 031 620 044 050 048 074 083 064
R3 020 040 047 031 044 008 009 023 049 041 033 015 053 838 925 029
" Noduies dry weight/plaat (5) R4 025 030 629 430 077 QU6 G16 39 026 079 019 040 026 07 16 AU
R-1 0S5 001 0.04 RI1 813 000 0.34 023 067 026 4.01° €01 020 0.00 .11 078
Samity M2 603 437 0.19 010 000 029 0.01 83t 025 813 035 6.13 078 &1 039 005
R3 000 0.00 437 015 0.05 6.08 0.01 6.44 0.04 045 000 020 609 600 000 058
R4 054 $23 0.00 072 0.00 9.13 0.00 131 034 &iZ 042 603 012 033 043 004
Rl 218 120 3.55 439 279 224 220 807 3 204 220 274 308 184 162 193
Norsat W2 348 266 399 345 315 373 430 262 439 177 386 134 335 413 304 1M
R3 200 363 3.60 411 215 196 179 136 3.19 25 297 192 131 113 355 145
Roots dry welght/plant (g) R4 381 262 337 335 478 2.4 191 151 337 160 157 308 173 431 445 166
R 222 079 211 231 1836 150 234 179 195 142 288 196 312 197 L 3
M‘” L83 205 106 209 1.5¢ 155 L83 2.03 1.86 167 249 266 3.56 282 1387 L7%
R3 145 1.09 116 205 1.68 211 254 122 486 206 258 25 3.04 155 246 218
R4 169 130 LT7 212 287 2.42 147 258 324 150 196 136 166 213 264 197

166



Table 10. Response of sixteen faba bean genotypes to normal and saline soils and Rizobium inoculation
for recorded characters at different growth stages during 2004/2005 season

aslinity * Rizo
level bism Gl

Studied characters

*AGenotypes

Gl G3 G4 G5 G6 GT

G383 _ G9% G110 G-l

G-12

G-13

G-14

G-13

G-16

Normal
Number of nodules/plant
Salinity

R-1
R-2
R-3
R4
Rel
R-2
R-3
R-4

Normal
Stems dry weight/plant (g}
Salinity

Normal
Leaves dry weight/plant (g)
Salinity

R-1
R-2
R-3
R4
R-1
R-2
R-3
R4
R-1
R-2
R-3
R4
R-1
R-1
R3
R4

18.67
35.00
19.67
45.67
13.33
.09
6.00
16.00
0.99
0.55
0.81
0.83
0.63
1.46
0.87
152
143
198
1.01
2,04
113
1.27
0.9%
0.65

9.00
40.33
933
17.33
8.67
12.67
14.67
18.00
[]
0.51
0.48
0.61
0.72
.87
0.83
0.77
0.93
1.07
0.60
124
0.69
0.88
0.50
0.93

13.67
42.00
20.00
14.33
16.67
18,00
.67
18.67

39.67
30.67
2567
367
12.33
1367
73
2833
0.91
0.78
075
0.94
0.78
0.74
072
077
1.9
103
154
112
0.54
0.67
0.58
0.31

11.00
15.67
14.33
13.33
19.33
14.00
1L.00
19.67
115
0.63
1.04
074
0.65
1.00
0.51
0.69
1.20
109
L7
152
0.79
0.82
.77
1.13

20.33
1733
1433
1200
15.00
1333
8.00
13.67
138
1.09
125
1.53
112
0.76
1.03
0.88
1.58
1.2%
1.30
LT2
1.40
0.46
L12
101

16.00
32.67
16.00
20.67
13.67
23.67
10.33
8.00
0.76
L20
L1
0.94
0.61
101
0.78
070
L3
1.3%
1.40
1.34
117
1.08
128
0.9

21.00
21.33
10.00
19.33
9.67
19.00
19.33
14.00
1.1%
0.86
0.56
0.78
113
1.03
0.66
0.93
1.50
081
1.19
0.87
0.78
0.79
132
1.00

1467
15.00
12.00
1733
14.00
1333
2.00
10.67
118
118
L18
.58
117
0.54
094
0.87
1.3%
0.92
1.74
1.23
1.13
0.7%
0,66
125

First sample (53 days from sowing)

9.050

24.67
25.67
36,00
1733
17.33
33.00
2433
15.00
1.24
135
0.70
0.96
0.81
0.61
0.94
0.86
1.94
158
1.02
137
1.05
0.75
[ X7
L09

30.00
2033
1500
20.67
26.00
2633
21.33
19.67
170
132
116
1.28
0.75
1.06
[ )}
0.65
L84
121
1.63
1.3
0.88
138
1.03
1.01

29.33
44.00
16.00
33,00
15.00
10.00
1L.67
20.33

40.33
13.67
13.00
20.33
.00
17.33
17.67
10.00

19.67
18.67
3300
27.00
16.33
21.67
1133
10.33

18,00
36.00
30.33
33
40,00
20.00
4133
12.33

45,00
30.67
13.60
19.67
3167
20,67
17.00
15.00

9.44

112
113
118
0.66
0.86
095
0.47
0.85
143
0.52
0.94
138
0.9¢
0.84
0.96
0.73

L.08
138
L.24
0.96
0.89
091
1.04
0.55

110
1.26
1.00
L12
0.64
0.82
122

110
103
L49

113
L13
0.61
0.64
149
1.62
23
0.93
0.56
1.07
1.03
0.86

1.73
112
1.03
0.71
121
107
0.65
0.87
.17

0.81
0.98
112
1.27
0,75
1.04

0.27

0.35

167



Table 10. Cont,

salinity * Rizo

Studied characters level

**Genotypes

LSD

Gl G-2 G-3 G4 G-5 G-6 G-7 G-8 G-9 G-10 G-11 G-12 G-13 G-14 G-15 G-16 0.050

Normal

Nodules dry weight/plant {(g)

Salinity

R-1
R-2
R-3
R4
R-1
R-2
R-3
R-4

036 0.17 0.30 0.16 0.21 0.18 0.16 0.20 0.26 0.19
0.21 0.13 0.19 0.16 0.16 0.16 0.14 0.25 0.16 0.18
0.17 0.10 0.09 0.09 0.12 0.15 0.15 0.08 0.11 0.18
08.16 0.18 0.22 0.13 0.13 0.16 0.14 0.14 0.12 0.14
0.22 0.08 0.17 0.14 0.18 0.15 0.08 0.09 0.17 0.14
0.20 0.17 0.37 0.15 0.19 0.22 0.16 0.11 0.11 0.14
0.12 0.15 0.04 0.21 0.12 0.13 0.11 0.16 0.0% 0.14
0.31 0.11 0.21 0.16 0.14 9.20 0.11 0.15 0.26 0.20

0.18
0.15
0.19
0.10
0.K4
021

0.22
0.24
0.27
0.38
0.14
0.06
0.17
0.26

0.19
0.18
0.19
0.16
0.15
0.19
0.09
0.12

0.19
0.16
0.18
0.20
0.13
0.13
0.17
0.14

0.39
027
0.19
0.20
0.16
0.22
0.16
0.16

0.24
0.12
0.14
6.12
0.18
0.24
0.10
0.23

0.07

Normal

Ruooats dry weight/plant (g)

Salinity

R-1
R-2
R-3
R-4
R-1
R-2
R-3
R-4

6.50 0.28 0.57 0.59 0.45 0.63 0.44 0.54 0.53 0.56
0.57 0.31 0.31 0.36 0.32 0.43 0,50 0.31 0.31 047
0.35 0.36 0.41 §.41 0.60 0.38 0.41 0.32 0.56 0.39
0.59 0.31 0.38 0.35 0.28 0.34 0.46 0.27 0.49 0.44
0.43 0.26 0.38 0.43 0.34 0.50 0.41 0.38 0.43 0.47
0.25 0.28 6.26 0.39 0.4¢ 0.26 0.37 0.28 0.38 0.25
0.44 0.31 0.20 9.33 0.47 0.31 0.24 0.35 0.23 0.40
0.41 0.31 0.31 0.38 0.36 0.38 0.32 0.41 0.47 0.42

0.50
0.51
0.52
0.27
0.44
0.28
0.44
0.39

0.56
0.41
0.52
.38
0.54
0.32
0.26
0.49

0.34
0.36
0.48
0.34
0.30
02s
034
0.33

0.59
0.56
0.70
0.3t
0.58
0.49
0.50
0.35

0.61
0.47
0.34
0.28
0.46
0.50
0.26
0.41

0.13

168



Table10. Cont.

Second sample (84 days from sowing)

Studied characters salinity * Rizo *4(enotypes LSb
level _biom Gl G2 G3 G4 _G8_ G _G7_G8_G9 GI Gll_GI2_GII_Gif GIS_GiE 0.080
R 3L33 1933 3733 6267 3467 5000 4133 4067 2933 60.67 T1.00 4700 8547 3467 6700 7533
Normag R 6367 SL67 S733 4600 1900 @300 47.33 2700 3360 3333 3933 8967 4167 4267 SA67 4433
R3 2967 1567 3833 4500 3033 2467 3300 2967 2833 6800 3L67 2000 3967 4433 4767 3100
R4 7000 4600 3533 4133 4067 2667 2833 3933 2633 4600 3133 10033 3500 4433 7600 4733
Number of wodules/piant R 30,00 1533 3133 19.67 32.67 4667 3200 1500 2733 2600 S433 4500 4867 2767 4033 5067 173
Satey R 5967 3067 3133 4933 3600 1800 000 3500 2133 4L&7 3233 1800 3600 333 3767 8433
R 1567 2800 1433 3833 1433 18.00 3633 43.67 2800 3433 2467 2500 4100 1600 6367 4667
R4 967 3367 2033 23.67 2200 2400 1200 3700 3900 4043 33.00 3467 1800 1667 1600 26.00
Rl 383 238 311 351 370 436 340 354 473 364 647 181 397 164 491 304
Nomat Bl AT6 234 334 354 178 288 489 349 303 157 439 154 34 430 34 219
RI 274 173 281 472 3I&8 339 243 374 263 329 386 28 174 444 S02 348
R4 441 203 379 238 305 404 241 321 327 318 31 LTS 293 185 270 390
Stems dry weight/plant (g) RL 254 170 L84 228 316 299 277 236 170 101 199 240 244 153 180 1s0 P
sty R M8 221 328 145 L7 201 328 260 L7 LS3 26 2@ 36 243 4% 388
RI 090 114 164 174 127 237 183 328 288 203 159 278 147 245 284 238
R4 _ 184 132 LS4 L7 165 178 LI7 330 232 1.87 338 230 233 205 250 239
RI1 411 L& 299 341 172 437 382 303 839 467 675 288 360 395 539 138
N R2 S5 108 333 339 269 3.08 361 303 293 268 456 285 343 468 316 339
ormal L5 261 248 234 8524 A3 404 255 408 349 401 363 294 344 360 S04 s
R4 339 381 345 236 246 413 248 352 339 302 417 245 310 219 .65 258
Leaves dry weight/plant {g) RY 173 234 279 238 134 341 255 210 205 288 237 236 242 178 271 o 0%
Saligy R2 35 305 255 135 238 27 287 24t 27 LE 342 33 20 163 48 34
R3 17 135 195 125 176 201 246 264 224 176 15 243 184 153 243 238
R4_ 25 152 124 205 197 174 161400 270 238 366 235 263 240 358 395

169



Tablel0, Cont.

salinity * Rizo **Genotypes LSD

Studied characters level bium G1 G- G-3 G4 G5 G-6 G-7 G-8 G-9 G-10 G-11 G-12 G-13 G-14 G-15 G-16 0.050

R-1 0.48 0.28 0.46 0.60 0.44 0.50 0.61 0.76 0.48 0.70 0.71 9.52 0.58 0.59 0.97 0.34
R-2 0.51 0.32 1.17 0.62 0.29 0.37 0.50 0.35 0.38 0.55 0.45 0.82 0.38 0.40 0.98 0.78
Normal R-3 030 0.22 0.23 0.51 0.27 0.39 0.21 0.28 0.28 0.30 0.49 0.68 0.27 0.55 0.67 038
R-4 0.740.32 0.65 0.35 0.38 022 035 0.27 0.32 4.25 0.29 0.95 0.33 0.34 0.43 0.70
R-1 0.450.26 0.33 0.31 0.36 0.35 0,34 0,25 0.44 0.40 0.47 0.33 0.87 0.42 046 030
Salinity R-2 0.27 0.18 0.28 0.43 0.25 0.28 0.34 0.28 0.43 0.28 0.33 0.20 0.41 0.62 0.36 0.89
R-3 .40 0.19 0.54 0.33 0.24 0.24 0.32 0.40 0.33 0.30 1.20 0.29 0.51 0.41 037 0.16
R4 0.29 0.36 0.48 0.31 0.25 0.35 0.23 0.40 0.83 0.86 0.58 0.46 0.33 0.63 0.96 0.46
R-1 0.86 0.54 1.42 1.23 0.84 1.18 0.98 0.92 1.23 1.11 1.31 091 1.28 092 1.46 1.29
R-2 1.09 0.65 0.74 1.03 1.10 0.66 0.70 1.32 0.6% 0.58 1.12 0.69 0.81 092 1.11 0.92
Normal R-3 0.65 1.26 0.67 1.12 0.85 0.596 0.90 0.94 0.74 0.85 1.20 0.75 0.94 0.79 1.34 0.38
R-4 0.86 0.57 0.79 0.56 0.53 0.85 0.71 0.78 0.81 0.96 0.77 0.62 0.47 0.61 0.63 0.63
R-1 0.57 0.46 0.97 0.71 0.41 1.17 0.83 0.85 0.83 0.82 0.96 0.66 1.1} 0.76 1.08 0.6%
R-2 0.74 0.48 0.60 1,13 0.58 0.50 0.96 0.84 0.63 0.49 1.03 0.58 0.7% 0.68 133 0.75
R-3 1.28 0.61 0.41 0.85 1.20 0.61 0.54 0.63 0.81 0.50 0.56 0.80 0.50 0.75 0.69 0.41
R-4_0.73 0.48 0.47 0.52 0.69 0.44 0.55 0.76 0.83 0.83 0.83 0.51 0.77 0.55 0.83 1.05

0.22

Noduies dry weight/plant (g)

Roots dry weight/plamt (g) 027

Salinity

170



Table10, Cont.

L4

19.41

fagacdansds mummmsum
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4

GT G-‘C G-9 G-10 G-11 G-12

5

45¢
1.5 1428 129

nen iy
199 463 851 671 682 598 429 476 643 344 669 572

S50 331 400 403 407 437 5851 497 LM 6 541 178 594 944 952 9Y5

R3 &2 412 69 714 AN 16 T4 AST

R-1
R2
R

Number of sodwles/plant

66

-t

&7 766 &30
.30

7.94!.809.689.39..30
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778 1003 9506 816 10.48 910 819 5%

541 745 1131
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Table10. Continued

172

salinity * Rizo — _SiGenetyprs 85
Studied characters kvl biwm Gl G2 GI G4 GE G& G7 GI_GI Gil Gll GI2 GIJ G4 GCISG-i6 0050
R1 047 121 035 089 032 027 030 041 €35 045 045 032 0.19 046 102 .54
Normal R-2 079 070 071 066 007 054 081 043 031 664 028 035 091 018 033 061
R3 047 027 035 073 041 095 009 067 417 089 062 064 083 019 059 082
R4 071 052 075 096 016 97 030 051 049 035 078 036 088 039 052 036
Nodules dry weight/plant (g) R1 627 029 005 008 082 036 G12 045 035 044 031 060 016 036 060 0.81 2
Satmity BZ 014 030 046 046 €7 09 028 A M7 031 &7 A1 A4 829 436 041
R3 050 683 89 003 881 834 022 124 699 031 029 042 075 036 042 0.63
R4 087 088 036 035 432 001 8.0 056 026 0.17 047 018 837 32 823 0.16
R1 134 095 180 162 148 178 188 189 148 166 111 L7 187 132 241 L.14
Normay B2 160 131 130 LT 147 135 129 L0 133 132 Lé L5 143 135 139 113
RI 126 155 L4 199 173 222 179 160 132 148 16 L13 1903 132 1785 1.0
R4 145 099 187 112 128 835 113 146 L11 142 095 181 093 LS2 096 0.58
Roots dry weightiplaat (g) R1 075 085 144 147 143 171 099 141 146 117 123 154 163 111 148 178 ™4
Say BT 180 LA1 185 165 088 097 141 127 1N 065 163 103 142 080 L7 118
' R3 183 154 140 161 1.51 125 148 118 687 092 127 112 188 178 LIS 117
: R4 148 032 143 938 LSI 147 108 196 132 142 069 166 036 137 139
* Rizobinm mocwiation : RI-Control;  R2- F.B, ARC2N, 10 - u.nczm, W4 - F.5. TCARDA (ARC ) 443
**Genotypes:
Varieties: G1-Sakba 2, G2-Gizadd, G3-Giza 429, G4-Giza3, GS-Nabarlal, G6-Giza 843, G7-Glzs 716
Lines: GB-L.284, GI-L.258, GIO-L 244, GI1-L.252, GI2-L.278, GI3-L.332, Gi4-L 3%, GI5-L285, GI6-L163
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