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ABSTRA CT: Two field experiments were designed at Ag-
riculture Research Station of Tag El-Ezz, Dakahlia Governo-
rate, during 1997-1998 and 2001-2002 seasons to study the in-
fluence of four nitrogen sources, two salinity levels and
inoculation with Rhizobia for faba bean on growth measure-
ments, yield components and protein content in salt affected
soils. The experiment involved 20 treatments; each treatment
replicated three times.

The obtained data revealed that, the differences among ei-
ther the treatments or the most parameters were highly signifi-
cant as compared with the control.

The inoculation increased the percentage of growth stage,
nodulation stage, harvested measurements, yield and protein
content with addition of NH,NO, fertilizer, where the best was
in the 4.7 dsm™! salinity level comparing with control, while,
the addition of (NH,),SO, fertilizer was the best in the 4.4
dsm! Jevel.

There is a significant difference between the salinity levels
and treatments, that gave a higher value at 4.2 dsm™! salinity
leven than at 4.7 dsm! salinity level in presence or absence of
inoculation under the studied parameters.

Thus, the inoculation of faba bean with nitrogen sources in-
creased the percentage (about 40%), while the 4.2 dsm! salini-
ty level gave a higher value than 4.7 dsml. The best N-sources
li.e., NH,NO, with 4.7 dsm™! salinity level and (NH,),SO,
with 4.4dsm!].
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INTRODUCTION

Soil salinity is one of the most important problems in the arid and semi
arid zones causing significant decrease in solid productivity (El-Sherbeny et
al., 1986). The harmful effect of soil salinity on growth development may be
attributed to osmotic inhibition of water availability, toxic effect of salt ions,
the depression in element uptake (Ashour et al., 1999).

Thus, it may be possible to identify some crops or varieties in the pres-
ence of high levels of fertilizer-N. Such crops could produce high crop and
protein yield with a minimum loss of soil and fertilizer-N (Hamissa et al.,
1994).

The form in which N is applied to salt stress plant may be influence sa-
linity-nutrient relationship. The form of N (NO; or NH) can affect the
availability of N to the plant as a result of difference in mobility of each
form in the soil solution. The mechanisms for uptake by plant roots differ
for nitrate and ammonium because of differences in the charge.

The uptake of NO; and NH influences the uptake of other ions through
the cation-anion balance phenomenon (Irshad et al., 2002).

Inoculation of wheat plants with Rhizobium strains alter root morpholo-
gy, increase numerous plant shoots growth parameters and eventually in-
creases the yield of many cereal crops. These changes have been attributed
to inoculation induced enhancement of mineral uptake in plants (Amara and
Dahdoh, 1997).

This work aimed to study the effect formes of N(NO; or NH) and inocu-
lation on growth, yield and protein content of faba bean in salt affected
soils.

MATERIALS AND METHODS

Two field experiments were established during 1997-1998 and 2001-
2002 seasons to fulfil the objectives of the present work as follows:

Location: Agriculture Research station of Tag El-Ezz, Dakahlia governo-
rate, AR.C. . '

Surface soil samples were taken and air-dried, ground a 2 mm sieve. Par-
ticle size distribution was determined according to the international method
(Piper, 1950).

The chemical analysis of the experimental soil in Table 1.
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Table 1: Chemical analysis of soil samples (0-30 cm).

Ec/dsm™ | PH Anion meq/100g soil Cations meq/100g soil Available nutrients (ppm) ESP | ‘festure
CO, | HCG, | CT | SO; {CattMgt+] K | Na* | N | P K [Mn] Zn | Cu| Fe

S, 47 19 - 0.4 3.6 0.8 0.7 04 | 01 3.6 26 (19| 301 |17 1.5 1.9 | 6.4 | 0.1 | Clayey

$;4.2 81 - 03 2.4 1.8 1.3 08 | 01 23 31 [152] 194 | 18| 1.6 1.3 | 84 8.6 ]

All chemical analyses were carried out according to Black (1965) and
Page (1983). Three nodule observations were recorded during different stag-
es of growth. The Rhizosphere soil of the faba bean was also collected dur-
ing the nodule observations by analyzed for, NO; and NH; according to
Bremner and Mulvany (1982).

Studied crop: Faba bean (Vicia faba, Var, Sakha 461).

Experimental plot: 3 x 4m

Date of sowing: The seeds were sown on 11 November 1997 and 2001.
Experimental treatments:

The experiments were carried out in split-split plot design involving 20
treatments. Each treatment was replicated three times.

The detailed experimental treatments were as following:
a- Main plot; two salinity levels (S| =4.7 dsm’! and S,=42 dsm™).

b- Sub-plot; N-sources i.e. control treatment without any addition, (nitrate-
N + Ammonium-N) as NH,NO,, (Ammonium-N) as (NH,),SO,, (Urea-
N) as CO(NH,), and (nitrate-N) as Ca(NO,),. N-source was added (16
kg N/fed).

c- Sub-sub plot; Rhizobium inoculated and free inoculated.

A basal dose of phosphorus and potassium were applied at the rate of (15
kg P,04/fed.) as Ca(H,PO,),.H,0 and K,SO, at the rate of (48 kg/fed.) as
stimulating dose.

The sesds were inoculated with Rhizobium Leguminosarum before culti-
vation (300gr/40kg seeds/fed).

Plant samples:

Shoots samples were collected from each plots at 40 and 110 days after
seedlings. Seeds oven dried (65°C) for 48 hours, weighed and milled into
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.klﬁowder The mllled samples were dlgested usmg sulfurlc and perchlorlc
: aC’ld solutlons for determination of N concentratlon then calculated the pro-
'tein content.

Statistical analysis:

A combined analysis of collected data for both seasons was done using
the analysis of variance technique according to Gomez and Gomez (1984).

RESULTS AND DISCUSISON
The effect of inoculation and N-sources on growth measurements:

The data in Table 2 show that there were a significant differences among
fertilizer treatments at all studied parameters compared with control at 40
and 110 days..The growth parameters [plant height (cm), fresh and dry
weight (g/m?)] were affected by inoculation with Rhizobium at different
growth stages as well as increased with inoculated treatments as compared
with the. control (i.e., free both inoculated and fertilizer for each salinity lev-
els S;and S,).

" The increasing percentages over the control were 62.5, 62.5 and 70.6 at
S1 at 40 days, while, the increasing percentages were 48.1, 73.9 and 71 .4 at
110 days, respectively for the previous parameters with NH,NO, fertilize,
while the increasing percentages at S, were 65.0, 70.4 and 73.9 at 40 days.
However, they were 60.5, 76.2 and 68.1 at 110 days, respectively for the
previous parameters with (NH,),SO, fertilizer. Amara and Dahdoh (1997)
found that the wheat shoots, roots and seed yield responded positively and
significantly to inoculation due to some bacteria produce organic acids
which solubilize inorganic and organic forms of phosphorus and other minor
elements that are unavailable to plants.

The effect of salinity and N-sources on growth measurements:

Data obtained show that there were significant differences between salin-
ity levels at all studied growth parameters with control at 40 and 110 days.

The increasing percentages for S, than S,, were 0.6, 1.4 and 2.4 at 40
days, with NH,NO, fertilizer, while they wcre 9.4,22.3 and 5.7 at 110 days,
respectively w1t h (NH 2,50, fertilizer for the previous parameters. Leidi et
al. (1991) found that NO, -N was a better N source than NH; for wheat
grown in salt affected areas. Also Irshad et al. (2002) found that the nitrate-
treated plants took up substantially more total N than other N-source treated

plants,
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The effect of inoculation and N-sources on nodulation:

It is noticed from Tables 3 and 4 that there were a significaﬁt differences
among fertilizer treatments at all studied parameters compared with contrdl
at 40 and 110 days.

The number of nod./plant, nodule weight (mg/plant) and soil inorganic-N
(ppm) (NH-N + NO;-N) they affected by inoculation with Rhizobium
compared with control for each of salinity levels (S, and S,). The increasing
percentages were 66.7, 62.5, 63.7, 57.1, and 64.7 after 40 days, while they
were 58.3, 59.3, 61.8, 62.2 and 60.0 at 110 days, respectively, for the previ-
ous parameter by addition of NH,NO, fertilizer, in S1 salinity level.

Contrarily, the percentages at S2 level were 75.0, 63.6, 69.5, 71.7 and
66.7 at 40 days, while they were 66.7, 64.5, 69.0 and 69.2 at 110 days, re-
spectively, for the previous parameters, with (NH,),SO, fertilizer. Mekhe-
mar (2001) found that there was a significant increase in number and dry
weight of nodules by 83.7 and 66.7% with inoculation over the uninoculated
treatment.

The effect of salinity and N-sources on nodulation:

Data obtained show that there were significant differences between salin-
ity levels at all studied nodule stage compared with control at 40 and 110
days. The increasing percentages of S, over S, were 1.9, 3.1, 3.8, 5.4 and
0.3 at 40 days with NH 4NO3 fertilizer, but they were 15.0, 8.6, 9.9, 20.8 and
11.1 by using (NH,),SO, fertilizer, respectively for the previous parameters.

However, at 110 days, the increasing percentages were 4.9, 4.3, 3.2, 5.0
and 3.6 by addition of NH4NO3 fertilizer, while they were 16.7, 16.4, 11.7,
9.6 and 10.9 with (NH,)SO, fertilizer, respectively for the previous parame-
ters. This finding agreed with Koreish (1997) found that nodulus plant bio-
mass and its N-content decreased gradually with the increase in salinity lev-
el regardless of soil type.

Harvest measurements affected by inoculation, salinity and N- sources:

Data in Table 4 show that, the pod/plant, seed number/pod, seed weight/
pod. (g), seed weight/plant (g), 100 seeds weight (g), were affected by the
inoculation and salinity significantly compared with control. The increasing
percentages were 62.5, 50.0, 54.0, 63.8 and 63.3 with NH,NO, fertilizer,
while they were 72.0, 50.0, 63.2, 68.4 and 68.0 with (NH),SO,, respective-
ly for the previous parameters.
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Table (2) : N-source, salinity and inoculation effects on plant height, number of
branches and (fresh or dry) weight planting of faba bean plants after 40 days.

. —
Plant height (Cm) Number of branches Fresh weight planting (g/m”) | Dry weight planting (g/m") |
Treatments Si .. S, S S, Sy S S, S
| Inc [F.inc| Inc [F.inc| Inc [ F.inc| Inc [F.inc| Inc [Finc| Inc | F.inc| Inc | Finc| Inc | F.inc
Control 18 14 20 15 2 2 3 2 18 13 20 14 2.0 1.5 2.4 1.7
NH,/NO, 26 16 29 18 4 2 4 3 26 16 34 21 2.9 1.7 3.4 2.0
(NH,),S0, 28 18 33 20 3 3 4 3 40 27 | 46 27 |37 122 | 40 | 23
CO(NH,), 26 18 31 21 3 2 3 3 32 20 42 26 4.4 3.0 4.2 2.7
Ca(NO,), 26 19 30 22 3 3 3 3 29 21 33 23 4.6 3.1 4.1 2.7
F-test T N.S N.S. #* % % & %
LSD5% source 1.40 1.6 0.61 0.59 1.70 1.60 0.16 0.23
LSD5% of interaction N.S. N.S N.S N.S. 2.40 2.20 0.23 0.33
- After 110 days - —
i Plant height (Cm) Number of branches Fresh weight planting (g/m®) | Dry weight planting (g/m")
Treatments 1 S, S S, 1 S; Sy
| Inc | F.inc| Inc | Finc| Inc {F.nc| Inc | F.inc| Inc | Finc| Inc | F.inc| Inc | F.inc| Inc | F.inc
Control 50 | 39 55 40 3 2 3 2 55 42 61 | 46 48 | 3.6 5.1 3.7
NH,NO, 80 54 91 60 4 2 4 3 80 46 97 53 84 [ 49 | 101 | 6.1
(NH,),S0, 110 79 131 81 4 3 4 3 110 73 111 63 123 | 76 | 12.1 | 7.2
CO(NH,), 105 79 114 83 4 2 4 3 105 71 104 67 104 | 7.1 11.8 | 7.8
Ca(NQ,). 100 78 120 | 90 3 2 4 3 9 66 111 76 111,11 74 11204 80
F-test . * # % #* * #* % #* ¥ * % £33
LSD5% source 2.54 1.71 N.S. N.S. 1.61 1.13 0.23 0.16
LSD5% of interaction 0.59 2.40 N.S. N.S. 2.27 1.60 0.32 0.23

# Inoculation with Rhizobia
% % Free inoculation.
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Table (3) :N-source, salinity and inoculaiton effects on number of nod./plant, nodule weight/plant
and soif inorganic-N of faba bean plants after 40 days.

Number of nod./plant Nodule weight mg/plant Soil inorganic-N (ppm)
Treatment: Crown Lateral Fresh Dry NH; -N NO;-N
Sy S; S S; S S, S, Sz S, S2 Si S,
inc |F.inc{ Inc {F.inc{ Inc {F.inc{ Inc |F.inc| Inc {F.inc| Inc |F.inc| Inc |F.inc] Inc |F.inc] Inc |F.inc| Inc |F.inc| Inc |F.inc| Inc |F.inc
Control 10 7 13 9 6 3 9 4 80 | 59 | 87 | 62 7 5 9 6 1 1 2 1 j187) 13 | 23 | 16
NH.NO; 14 8- 18y 11 |13} 8 | 16 § 10 {143 68 1291 77 { 11 7 131 8 2 1 2 2 128 17332
(NH4),SO4 16 [ 10 | 21 12| 14 8 16 { 11 [142] 89 | 151} 95 116.6} 11 17 199} 4 1 3 1 28 ) 18 ] 35 ] 21
CO(NHz), 18 {11 |26 1S |22 15 (25 (17 (162(102[179{108]| 20| 13 {17} 11]) 5 2 6 2 29120 35|22
Ca(NQ;), 17 [ 11 124 [ IS {18 | 13 1 20 { 14 {134 98 [ 1471103 14 ] 10| 19 ] 13 3 ] 4 2 29 ¢ 21 | 34 | 24
-test of salinity L2 ] * % L .2 ] * % L2 * % * * * ¥ * ¥ * % * %
ESDS% of source| 1.09 1.60 1.06 1.20 1.99 1.71 0.84 1.10 0.77 1.06 1.30 1.20
SD5% of interaction] 1,55 2.24 1.05 1.70 2.81 242 1.26 1.55 1.09 1.50 1.84 1.70
After 110 days s
Number of nod./plant Noduie weight mg/plant Soil inorganic-N (ppm)_
Treatment: Crown Lateral Fresh Dry NH; -N NO; N
Sl Sl Sl Sz S] Sz S 1 Sz S. S2 Si S,
Inc |F.inc| Inc {F.inc| Inc {F.inc|{ Inc |F.inc| Inc [F.inc{ Inc {F.inc{ Inc |F.inc{ Inc jF.inc{ In¢c |F.inc| Inc |F.inc| Inc |F.inc| Inc |F.inc
Control 121915111 ]129119{35]23]91 - {100 - 121 - 18| - 1 1 2 1 0] 7 1111 8
NH4NO; 19 1 12 | 31 [ 19 | 43 | 27 | 54 | 33 [352.7/ 218 | 409 | 247 | 73 {145{ 97 | 58 | 2 1 4 2 16 | 10118 11
(NH4};:50; 24 516 135 5 21 40 § 27 | 51 § 31 (4921818 (5061304110769 j1204 71 | 2 1 3 1 19 112 {22113
CO(NH.), 3771 30 1 46 {32 | 49 | 33 | 57 | 35 {311 [302{363;227] 53 |35 61 |40 3 2 3 3 I5{10¢2 113
Ca(NO;), 33 123 141 | 28 | 37 ] 26| 47| 30 (276]20713070226| 42 |30} 69 |49} 1 2 2 2 16 [ 11 {18 M
-test of salinity] * ¥ * ¥ * % * ¥ > . * »* % * % * % * % ** * ¥
LSD5% of source]  2.40 1.99 1.13 1.06 1.45 1.09 1.13 1.71 0.61 0.16 1.20 1.30
SD5% of 3.39 2.80 1.60 1.50 2.05 1.55 1.60 240 0.87 0.23 1.70 1.84
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Table (4) : N-Sources, salinity and inoculation effectson harvested measuremets,
yield and protein content of faba bean plants.

Harvest measurements Yield kg/fad. Protein percentage
uod./plant Seed number/pod |Seed weight/pod(g)iSeed weight/plant(g)| 100 seeds weight(g) Seeds Straw Seeds
Treatments
S S, S, S: S, S, §, Sy S, S, 8, S; S, 5, Sy S:
Inc |F.ine] Inc |F.inc} Tne |Finc| lne }F.inc| Inc |F.ine] Inc |F.inc| Inc |F.inc| Inc |F.inc| Inc |F.inc| Inc [F.inc| Inc |F.inc| Inc [F.inc| Inc |F.inc| Inc {F.inc| lac {F.inc| luc |F.ing]
Contsol 9 H 11 } 2 3 3|15 1| 19 ] 13 |304]231| 36 126.4]382(294(46.1|34.2] ns | 526 ]| 863|573 [419{291|4391303{6.11] 46| 84 {6.18
NH,NO3 nBls]17]i10 2 4 31200137267 16 170.6)43.1) 89 |53.7163.5{39.0]66.7)40.2)u1an] 684 {1170] 706 | 783 | 464 { 831 | 490 [17.11] 103 | 20.6 [12.29]
{NH,):50, 127 8 191 2 4 3|27 {18 31 | 19 (BILA 511|884 5257 53 | 33.61 61 |36.6] 33} 797 [1351] 815 | 705 | 421 | 804 | 465 J20.89] 13.1]24.3 |14.45
COMIL), 2)8 11549 3044|2517 [ 31120 [770.7) 487 | 811 | 505 | 51.4133.3] 60 [38.1F,,15( 709 funes|737.1] 70 | 489 | 841 | 518 [16.94] 109 2100032
Ca(N;), Bl9l1e]to 3 4 4 | 241 16 1 30 7 19 1787.3] 500 | 810 } 506 ] 52 |34.7] 61 |40.2 s | 699 [1167] 733 750 | 500 | 793 | 509 J2095l 140 21.8 {1433
K-!cstofsﬂlinily ¥ L3 NS NS. -n *h * ¥ e [ L 4 " _e L2 _e e _n o M
LSDEA of searce 1.3 1.20 i3 142 i.23 i3 138 189 .33 0.60 LR P2 1.22 139 202 17¢
.SD5% of iteraction NS J NS, N.S. NS, 1.77 160 224 2.81 0.46 0.88 439 359 L7 224 1.02 2.40
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Yield, straw and protein content affected by inoculation, salinity and N-

sources:

Data obtained show that there were a positively effects of the inoculation
and salinity. The increasing percentages were 63.0, 68.8 and 66.1 using
NH4NO3 fertilizer, while (NH4)2SO4 fertilizer gave 85.8, 72.9 and 68.2
respectively for the previous parameters. On the other hand, the increasing
percentages for salinity levels of S, over S, were 2.8, 0.8 and 1.5 with
NH 4NO3 fertilizer, while 4.0, 5.4 and 8.7, with (NH4)ZSO A fertilizer. Kore-
ish (1997) found that the inoculated plants showed increases in plant dry
weight and nitrogen content over the un-inoculated control plants.

Thus, it could be concluded that the inoculation of faba bean with the
stimulative dose of N-fertilizers [i.e., (S,) with (NH,),SO, and (S,) with
NH,NO;,] help to obtain a good and high yield under the salt affected soils.
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