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SUMMARY

In & pot experiment, faba bean variety Giza 2 was raised
in sand media on & free-nitrogen nutrient solution in which
different amounts of salts up to +6000 ppm were dissolved.
Nodulation, nitrogenase activity and plant contents of nitro-
gen, phosphorus and potassium were determined twice during
growth and at maturity. Yield was obtained and water trans-
pired calculated.

Results showed that per plant all were depressed by inc-
reasing salinity, but a single noaule on average gained
higher weight and nitrogenase activily in nitrogen fixation
as plant proceeded to maturity. Phosphorus and potassium per-
centages were slightly affected by salinity. The 25, 50 and
75% reduction in grain yield were reached at 1800, 3800 and
7000 ppu in growth media. Water utilized per unit dry weight
of plant was increased by salinity.
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INTRODUCTION

Faba bean 1a a common grain legume under Egyptian agri-
culiure that occupies annually sbout 220000 feddans during
winter. It 1is often zrown under sub-optimal production

pystems (Ibrahim et al., 1982). Of the major conatraints

ig the alight to moderate soil salinity which dowminstes
throughout the country (Elgabsly, 1971 and Balba et al.,
1375).

The effect of aalinity on legume crops has been exten-
gively studied (Lagerwerrf and Eagle, 1961, Vincent, 1965,
Abdel=Ghaffar et al, 1981, El-Shakweer and Bsrakat; 1981,
Abdel=Ghaffar, 1982 and Fl-Shakweer et al. 1982). However,
under 8alinity stresses, nitrogen fixation by legumes in
general received but little sttention.

The purpeose of the present work is to study nodulation,
nitrogen fixation, flowering and yield of faba bean and its
consumptions of water, phosphoroua and potassium under con-
trolled salinized free nitrogen conditiona.

MATLRIALS AND METHODS

The pexperiment was conducted at El-Fayoum Faculty of
Agriculture on 29/10/1982. Fots of diameter 33 cm, height
27 cm and a hole at the bottom for drsinage were filled
with salt-free sand and sown to faba bean (Vicia fabs L.)
variety Giza 2 at 3 rate of 3 pairs of planta/pot. Each 2
days of the first week after eowing, the pots were irrigs-
ted with Bond's modified Corne's free nitrogen solution
(Allan, 1949). A loecal rhizobial strain inoculum (Okadin)
wag added to DBond's solution with the applications of the
First week,.

Eight days after sowing, the pots received irrigation
aplution having the following composition: Bond's solution




(controel), sond's selution + 500, +1000, +2000, 44000 and
+6000 ppm of HaCl, Ivrigation was applied each 3 days,the
volume of which included proper leaching requirement in
order to avoid salt mccumulation. The volumes of irrigation
and drainage solutiona were recorded. Twelve replicaten

were used for each treatment, 4 of which were removed b
weeks after sowing, 4 after 12 weeks (maximum flowering)

and the last 4 were laft to msturity (20 weeks after sowing)-
p set of 4 replicates of emch irrigation ireatment but with-
out planting was used to determine the swmount of evapors-
tion.

After & and 12 weeks and st harvest (20 weeks from sow-
ing), the plants were carefully uprooted and the roots were
rinsed in tap water and then in dietilled water, excised
and subjected to nitrozenase activity measurement by the
acetylene reduction technigue (Hardy et al. 1973). The effec-
tive nodules of the root were counted and their dry weight
(70°C) determined. At the 12-week age, [lowers were zlso
counted. At hervesi, pods and grains number and dry weighta
were trecorded. Dry weights of roots and shocts were izken
and aralysed for nitrogen, phoesphorous and poiassium

ttenie, 1980), EBvapotranspiration was determined in the

ivated pota as ivalume of i.rr'igation—rzvsluma of lea-
e

te. Lvaporation was determined from the uncultivated
pote a8 Z\rolume of irrig;atinn—{voluma of leachats, Tranapi-
ration is then evapoiranapiration - Lvaporation.

Statistical analyses was carried ouf according to
Spadecor and Duncan (1967).

RESULTS AND

Reaults are shown in Tsables 1, 2 and 3, Table 1 shows
the effect of sallinity of Band's nuirient solution on nodu-
lation (numbsr snd dry weight of nodules), nitrogenase
activity, vegetative vigour (dry weight of shoot + root)
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Table 2= Yield and yield components of faba bean as affected
by salinity of nutrient solution.

; .
NaCl added Pods Grains

to Bond's Maximum™ - :

nutrient number of Mumber Dry Rumher Dry

golutien, flowers per weight/ per weight/
ppm. plant plant plant plant

0 45 16.3 39
500 40 14.3 37
1000 31 10,7 31
2000 22 : 9.9 25
4000 16 7.9 15
6000 2.0

1.5 1.5

Bach value within the Table is the mean of 24 plants
(6 planta/pot x 4 replicates).

x hccounted at 12 week age.

Table 3= Evapotranspiration, transpirsticn and {rsnapirstion
ratio by faba besn plant (20 week age) 28 sffected

by ealinity in nutrient solution.

(ﬁacl added
to Bond's bvapotrana- Transpiration | Tranapiration
nutrient piration L./plant ratio cm?/g.
aplution, L./ pot dry wt.

ppm

£9.6 5.68 149.1
64.5 4.91 146.1
59.8 4.25 157.9
52,0 3.12 139.3
44,2 2,00 111.1
37.3 1.13 90.4
0.20 8.7
2.4 0,20 8.7

Each value within the Table ia the mean of 24 plants
(6 planta/pot x 4 replicates).
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Figure 1 ; Effect of salinity in Bond's nutrient solution on reletive velues of dry welght of a nodule

nitrogenase activity of a nodule end nitrogen fixed by & nodule in different growth stages

of faba bean plaent .




Table 2 shows the effect 0f salinity on flowers No.at maxi-
wum flowering stage and yield componenta, Flowering WAE very
sensitive to salinity sg 1t decreased to 22% of the oontrol
with the 6000 ppm galinity level. It is sssumed that aoil
92linity increase the flowers drop due to the induced compa -
tition between flower formation and young vegetative parta
on the allowed nutrients in the plant (El-Fouly, 1982).FPods
number and ita dry weight, graine number and its dry weight
were decreasad to 21, 31, 20 and 26% of the control res pec-
tively with raising salinity to 6000 ppm in ths nutrient
solution.

Pigure 2 ahows relative values of some of the tested
characteriatics of fabs bean plant st harvest with galinity.
With reapect to zrain yield and aceording to the applications
of Ayers and Westcot (1976), the 25, 50 and 75% reduction in
yield were effscied by NaCl additions B0O, 2800 and 6000 ppm
regpectively fo Bond's 8olution which contained 1000 ppm of
nutrlents. In terms of electric conductivity, these values

would correspond %o .8, 5.9 and 10.9 millimhos/cu at 25°C
respectively.

Table 3 showa the evapotrsnapiration. transpiration =nd
transpiration ratio of faba bean plant at maturity as affeg-
ted by salinity of autrient golution. Evapotranspiration and
transplration were noticaably dscreased with galinity being
54 and 20% of the control reapectively with increasing sali-
nity to the lavel of 6000 ppm. With the control,transpirs-
tion amounied to 8.2% of evepotranapiration while the gorres-
ponding values decreased with increasing salinity hsing enly
3% with the 6000 Ppm salinity level,Tranapiration ratio of
faba bean plant was not Bignificantly affectad with salinity
up 10 1000 ppm then decreased with 8alinity being 61% of the
control with the 6000 pom 8alinity treatment, It could he
concluded that the decresse in tranapiration ratio with sali-
nity reflecta higher water utilizstion undsr 9alinity stress,
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Flgure 2 ; Relative values of some characteristica of faba bean plant (20-week
age ) as affected by salinity of Bond's solution .
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