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ABSTRACT

A field experiment was carried out on sandy soil during the growth season 2007-
2008 at El-Bostan region , Tawfek El- Hakeem Village , El-Behira governorale to study the
effect of compost “C" (06,12 and18m>ffed.) and elemental sufphur "S™(0,50and100Kg/ed.)
on soil and with seeds treatments with inoculated or not with Bradyrhiobium japonicum { R.
Japonicum } on nodulation , growth | yield components and chemical composition of faba
bean ( Vicia faba , L. ) plants . The treatments were arranged in split — split plots with
compost assigned to main plots, inoculation of seeds to subplots, and S° application to sub-
subplots.

The obtained resufts showed that faba bean plants showed high response to
moculatlon with R japonicum under increasing compost and S rates addition. The treatiments
for 12 m® compost and 100kg SHed.{C3S3) produced the highest mean values of number
and dry weight (g} of nodules/10 plants which were 132.92 and 9.95, respeclively, and 74.0
and 4.84 for noninoculated seeds. The highest mean values of plant height {cm), branches
number/plant, ieaves number/plant, straw vyield (tonffed.),seed vyield({ton'fed.),pods
number/ptant and seed number/pod for inoculated seeds were
92.15,6.95,36.47,5.10,1.64,21.70 and 5.98, respectively while for noninoculated seeds were
67.10,5.80,29.00,3.45,0.95,14.70 and 2.90, respectively , and were obtained from C355,CaSs
and C4S- treatments .

The highest average values of macronutrients N,Pand K contents (%) in plant
paris seeds and straw at C;3S; treatment were 2.63% ,0.22% and 1.82% for seeds ,
respectively, and 1.63% , 0.22%and 0.88% for straw , respectively for inoculated seeds. in
the case of noninoculated seeds , C3S; treatment values were 1.63%, 0.163% and 1.35% in
seeds , respectively and 1.3% ,0.195% and 0.95% , respectively in straw . The C.5;
treatment with respect to macronutrients (N,P,and K) uptake by faba bean plants in case of
inoculated seeds gave 3.45,0.215 and 1.45 mg/plant in seeds, respectively and 2.47 . 0.150

, 0.85 mg/plant respectively in case of noninoculated .With respect to micronutrients (Fe ,
Mn and Zn) contents in case of inoculated seeds , the highest values of (Fe , Zn, and Mn }
obtained with 18 m® compost and 100 Kg$ / fed .

Key words : compost , sulphur - Bradyrhiobium japonicum , inoculation , nodulation , macronutrients
and micronutrients .

INTRODUCTION
Faba bean (Vicia faba ,L.) is the most important seed legume crop
in Egypt and it is a cheap source of protein. The average seeds yield is
10.50 ardabs/fed. During the past seasons about 90% of the total area was
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iocated in North Delta and newly reclaimed lands at Noubaria
region(Mohamed et.al.,2001) .Regarding to the misuse of mineral fertilizers
by farmers with high amounts since term ago, the poliution of the
environment become one of the most important problem specially , NO-—N
poliution in foods and drinking water (Abd Allah,2001).Rhizobial strains vary
in their ability to form infection threads to initiate early nodules and in the
rate at which they form nodules (Abdel-Ghaffar, 1980 ).in Egyptian soils
which are voide of R. japonicum , faba bean plants grown from seeds
inoculated with strain of
Rjaponicum showed 80-90% nodulation of the plants upon
inoculation(Hamdi ,1976) . Soils of Noubaria are mainly characterized with
low organic matter contents and unstable aggregates . Elemental sulphur
(S) and organic residues are the most important amendments used for
soils reclamation and improvement, especially sandy and calcarecus
soils(Koreish et.al.,2001).Some studies showed that sulphur application
with organic manure led to decrease pH and increase in the availability of
K, P, Fe, Mn and Zn in Nubaria region (El-Fayoumy et.al., 1996 ) (Radwan
et.al., 2005) and (Mohamed etal. , 2001) . The application of organic
manure caused a remarkable increase in dry matter and seed weight of
grain yield when applied with sulphur ( Saddik and Laila , 2004 and Abbas
et.al., 2006).

The objective of this study was to investigate the effects of organic
manure (compost),elemental sulphur (s°) application to soil and inoculation
of seeds on nodulation , growth , yield and chemical composition of faba
been (Vicia faba, L.) plants grown in sandy soil at Noubaria area , Behera
Governorate.

MATERIALS AND METHODS

A field experiment was carried out during the growth season 2007 —
2008 at El-Noubaria region ( El-Bostan area - Tawfik El-Hakeem village ).
Surface composite soil {0-25cm) samples were collected from the
experimental site before cultivation and at the end of the field experimental
work, air —dried ground to pass 2mm sieve and analyzed for soil chemical
and physical properties according to the methods outlined in Black (1965) .
The main chemical and physical properties of the soil are given in Table 1.
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Table 1- the main chemical and physical properties of the field
experimental soil

Soil character Value
pH (1:2.5)Soil :water 7.93
EC (1:2.5) dSm"' 0.89
Water soluble ions , mep/L
Na* 3.50
K" 0.35
Ca” 375
Mg 1.30
co;” 4.45
cr 3258
S0 1.20
T-N, % 0.05
Av.N mg/kg soil 32.82
Av.P mg/kg soil 5.88
Av-K mg/kg soil 59.25
OM, % 1.104
Total CaCO,% 1.45

Particle size distribution

F. sand% 14.45
C. sand,% 60.55%
Silt,% 16.75
Clay,% 8.25
Texture class Sandy Loam

The source of organic compost was a mixture of farm animal wastes and
plants residues subjected to composting using composter machine (El-
Kouny, 1989 , Beriran Kehres and Andreas ,1984and Muthur et.al.,1993 )
The main characteristics of compost is given in Table-2.

Table (2) : The main characteristics of the used compost.

&
B :

(Bdkg  EC, dS/m (1:10) . . CiN, CEC,
& mo - compost:Hzo TM% OM% Te% TK% .l DM% oo
.o
e
5 590 7.24 275 6933 1.75  1.90 1464 8126  180.0
>
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Experimental layout :

Treatments : the compost (C) was applied at four rates (C,=zero,
C,=6, C,=12 and C,=18 m’ fed™'). and the elemental sulphur (S°) at three
rates (S,=0, $,=50 and S;=100 kgfed'). The sulphur (S°) was well-mixed
before application with the compost and was added within depth of
approximately 25cm , two weeks before cultivation. The experimental
design was a randomized complete block with three replicates. The
treatments were arranged in split — spilt plots with compost assigned to
main plots , inoculation and noninculation with R. japonicum (CIAT899)
[produced by Agriculture Ministry , Cairo, Egypt ] to subplots and elemintal
suiphur (S) to sub-subplots . The net area for each plot was 20m?
(4m*5m).The faba bean (Vicia faba,L.)seeds for inoculated treatments were
coated before seedling with Rhizobium japonicumn. The seeds were sown in
hills at space of 20cm between hills and 30cm between ridges and thinned
to 2 plants/hill after 15 days . All plots were fertilized uniformly and the
agricultural practices were done according to the prevailing methods in the
area . For evaluating nodulation , 10plants/plot were carefully uprooted 7
weeks after planting , washed with water and nodules were separated and
dried in an oven at 65C° for 24 hrs.

At harvest , the dried plants materials were measured and the
number was counted as nodules 10plant”. The seed vyield (ton Fed”)
,number of pods plant”, number of seeds pod™” and straw vield Fed™" (ton)
were determined by hand harvest of one m? quadrate from each piot. The
plant height was measured and the number of branches and leaves per
plant were recorded at fruiting stage. The uprooted plant was taken and
cleaned by means of water and piece of fine cloth. The samples were dried
at 65 C° in an oven for 24 hrs, and kept tightly in small paper bags for
analysis . The contents of N, P and K% in plant samples were determined
according to Chapman and Pratt (1961). The amount of available Fe, Mn
and Zn were determined after DTPA extraction using atomic absorption
spectrophotometer according to Page et.al., (1982) .

The obtained data were statistically analyzed according fo Steel and

Torrie (1982).

RESULTS AND DISCUSSION

Table (3) showed that inoculated faba bean treated with application
rates of compost (0, 6, 12 and 18 m® fed") together with different rates of
elemental sulphur (0, 50 and 100 kg Fed') formed nodules . This may
support the use R. japonicum (CIAT 899) for successful nodulation and
increasing numbers and weights of nodules in faba bean plants. The
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response of faba bean to nodulation under compost and S° rates
application were increased by increasing compost and S° rates addition.
The increase was highly significant for treatments C, (12) and C, (18) . The
treatment with 12 m® compost and 100 kg S° per Fed” produced higher
number and dry weight of nodules per 10 plants compared with other
treatments (132.32 nodules and 9.95 g /10 plants™). Generally, it remains
worthy to note that , under the conditions of the experiment, the application
of higher rates of compost (18m°Fed”) did not increase nodulation
compared to 12m® fed'. Complicating data on the influence of organic
fertilization and $° addition on nodulation of many ieguminous plants had
been reported (Abo Shakra and Bassiri, 1972, Williamson and Diatollf,
1975, Mohamed et.al., 2001 ,Abdel Ghaffar et.al. , 1981 and Abbas et.al.,
2006).

Table (3) : Effect of compost (C) , elemental sluphur (S° ) application
and inoculation and noinoculation of seeds on the number and dry
weight of nodules (g) per 10 plants (after 90 days) of faba bean plants
under field condition (2007/2008)

The trestments Ne. of nodules  Dry weight of  No. of nodules per Dry weight.

per 10 plants per 10 plants 1¢ plants £/10 plants
3
meﬁ)(m fed s ui;]fI]\szclcl-lgt?]e & Inoculation (1) Noninoculation {Non)

S1=5 4045 5.63 25.00 310

Cl=0 §2=50 4542 6.75 30.00 3.25
S3i=100 4932 695 33.00 390

S1=0 65.22 7.25 45.00 425

Cx6 S2=50 74.15 735 56.00 4.55
S3=100 79.10 790 59.00 475

S1=0 05.15 875 64.00 4.75

Ci=12 §2=50 13235 925 69.00 4.80
53=100 132.92 995 74.00 4.85

St=0 97.00 8.76 63.00 4.78

Ca=18 §2=50 131.55 9.29 72.00 4.84
S3=100 132.11 9.50 74.00 4.88

L.S5.D {0.05) i.43 1.10 NS,

1.40
Table {4) showed that there were sngmﬁca‘nt differences for all
studied treatments , between inoculation and noninocualtion for plants
height, number of branches and leaves per plant , straw yield (ton fed™.),
seeds yield (ton fed™.), number of pods and seeds per plant . These gave
similar trend under the effect of compost (t():g and elemental sulphur (S°)
application at the different rates , on faba bean plants in sandy soil. It is
clear that the highest values of plant height were found with C,S,,
C5;,C:S: and Cass; which were 92.15, 91.90, 90.15 and 88.75 cm,
respectively for inoculated seeds and C,S;, CiS; C4Sz and C,S; which
were 67.10,66.95,66.50 and 66.25 cm respectively , for noinoculated
seeds . However the highest values were found with C,S; and C,S; which
had the same value approximately (92.00cm) for inoculated seeds, also it
was with C3S; and C,S; (67.00cm) for noninocuiated seeds.

Vol. 14 (4), 2009 861



798 6002 ‘(b)) ¥1 'I°A

Table (4) : Effect of compost and elemental sluphur (S°) application of
different rates and inoculation and noninoculation seeds by R.
Japonicum on yield, and yield components of faba bean plants grown

under field condition ( 2007/2008 )

No .of No of
. Ne.of Straw | Piant No.of . ,
The treatments Plant height, branches Ienvlcs per yield height, branches feaves Straw Y'c'.d
{em} per plant plant {ton/fed) {cm) per plamt per ton led
— _phant
Con}?:;t m §" kg /ed I nocutation (1) Noninugutation { Non)

St=5 62,75 235 21.32 2.01 40.10 210 19.65 200

Ct=0 §2=5¢0 65.25 355 22.23 202 41.15 2,75 19.96 20
$3=100 64.50 370 22.25 207 42.00 290 1923 |

Si=0 71.35 3.70 28.22 2.0 46.25 3.15 20.25 2.01

C2=6 S2=150 75.70 3138% 29.25 212 50.75 328 21 85 202
S3 =100 17.15 425 3045 2.13 5515 410 2295 208

51=0 86.15 575 30.93 343 6510 4 5% 1561 hdil

Ci=12 82=50 88.75 6.95 43.57 378 66.25 578 3778 275
§1=100 91.90 6.96 3643 392 69.10 459 2892 295

S1=0 £6.10 6.15 32 4.22 66.25 465 26.15 2.75

C4=18 52=50 90.13 6.85 35.52 4.61 66.50 6.75 2812 320
$3 =100 92.18 6.95 36.51 5.10 66.95 592 29.08 345
L.SD(0.05) 0.71 0.07 015 0.24 0.36 0.02 012 .21

Table (4) : continued
. . No of seeds , Nov ol seeds
The treatments Sgl:::s [2; ';!.d‘ No‘cl;ll apr:ds ! / pods Sueds ﬁt::(;d' o No.ot pods / plant pods
Compost m’ /fed S kg /fed Inoculation { 1 } Noninoculation { Non)

51=% 0.475 12.15 2.03 0.402 822 162

Ct=0 §2=50 0.485 13.22 l.12 0415 862 1.65
S3=100 0.530 13.67 325 0420 8.78 1.93

St=90 0.530 13.82 375 0413 9,92 1.98

Cx=6 82=50 0.744 14.42 415 0.535 1088 199
$3=100 0.788 15.22 425 0.572 10.93 201

S1=0 1.500 19.85 502 0.822 12.21 2.70

Ci=12 §2 =150 1.580 20.70 2.82 0.925 1342 285
$3=100 1.640 21.70 598 0952 1170 T

Sl=0 1.520 2012 5.05 0.820 14,15 272

Cia=13 $2=50 1.600 20,75 582 0.930 14.15 28%
$3=100 1.63¢ 21.50 593 0.950 14,72 295

L .S D(0.05) 0.044 0.36 0.06 0.025 0.24 0.04

(eyseq eqes Ty oeg ) sy dMBY APY [
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Table (4) revealed that compost and S° caused significant
increases in the values of branches/plant for inocuiated seeds. The highest
values were with C;S, and C,S; which have the same value (6.95),also for
noninoculated seeds, and with C,S;3,C3S, and C,S; which had the same
value (5.8) approximately. For leaves number plant™ the values showed a
parallel trend as branches number/plant values. The highest mean values
were found with C,S; and C;S, which had the same value (63.47) for
inoculated seeds , whereas for noninoculated seeds , the highest vaiue was
29.00 leaves plant™ approximately. The highest values of straw yield were
recorded for C,S; and C,S; and were 5.15 and 4.61 ton fed” ., respectively
, for inoculated seeds and 3.45 and 3.20 ton fed™. for noninoculated seeds .

Results showed that increasing compost and S° application caused
significant increase in the mean values of seed yield {Table 4) . The highest
values were recorded for C,S; and C,S; which were 1.64 and 1.63 ton fed’
'., respectively , for inoculated seeds and 0.952and0.950 ton fed™. for
noninoculated seeds .Also {the results showed that the highest mean
values of pods number plant” and seeds numberlpods were found for C;8,
and C,S; which were 21.70 and 21.50 pods plant™ for inoculated seeds and
14.70 and 14.72 pods/plant for noninoculated seeds .On the other hand
,seeds number/pods increased by increasing C and S application rates
without significant differences between the two treatments C; and C, with
S; .The highest values were 5.98and5.93 seeds /pod and 2.90and2.95
seeds/pod for inoculated and noninoculated seeds, respectively. Similar
results and close were obtained by Selim and El-Seessy(1991), Radwan
et.al., (1997), Rehab{1999) and Radwan et.al.,(2005) on faba bean and
Hassouna and Abou El-Naser(1992)on soybean . Table (4)showed that
addition of 12 or 18m® compost/fed. with 100KgS/fed.was significantly
superior to 6 or0 m3 compost(control) in increasing seed yield/fed., pods
number/plant ,seed number/pod and straw yield/fed. These results may be
attributed to nitrogen fixation by Bacterial nodules which was translocated
from roots to the other plants parts giving increased the straw and seeds
vield of faba bean [Stewart (1967) , Mabrouk (2002) and Salib(2002})].

The macronutrients (N , P and K) contents of plant parts showed
that compost applied at 12 or 18m*fed.and S at 100Kg/fed. produced
higher contents of N,PandK in seeds and straw than the other treatments
without significant differences in both inoculated and noninoculated seeds
treatments (Table 5) . In the case of N content of faba bean straw ,12 and
18m® compostffed. were of significant effect over compost which was
significantly higher than significantly the control (untreated).

The S application also had significant effect on increasing the
content N,PandK in seeds and straw over the control by using rate of
100Kg SHed. Thus , Table (5)showed that the differences between
treatments are significant in N , P and K percentage is both inoculated or
noninoculated seeds.
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Table (5) : Effect of compost ( ¢ ) and elemental sulphur (s0)
application of diggerent rates and inoculation and Inoculation and
noninoculation seeds R . Japonicu,on NPK contents (%) of seeds and
straw of faba bean plants under field condition ( 2007/2008 )

The N, % P, % K, % N, % P.% K. %
treatments sceds  straw  seeds  straw  seeds  straw  seeds  Straw  seeds  straw seeds straw
. inoculation (1) Nontnoculation (Non)
E _ Elemental
w T sulphur
EE o
] fed’
]
" S1= 142 102 009 0099 1220 040 109 065 009 009 119 035
o §2=50 145 110 0.09 0099 1280 040 1.1 095 0090 0097 122 035
$3=100 146 Li5 0115 0132 134 04 120 09 0112 010 122 036
‘ S1=0 149 116 0126 O0.122 128 040 1.32 102 0112 0110 122 036
S 52=50 151 120 0142 0152 130 055 1.3% 1.11 0115 0123 128 050
S3=100 1.57 129 Q152 0155 132 062 1.42 1S 0122 6125 128 055
) $1=0 200 145 0170 0220 150 0.8t 1.39 112 0122 0155 128 072
o o 82=50 223 153 0217 0200 175 086 1.53 119 0135 083 .30 092
$3=100 2.63 163 0221 0220 1382 0.88 1.63 129 0163 0193 135 0.95
i S1=0 203 1.46 0215 0215 1.52 0.79 1.40 1.11 0122 0.152 1.30 0.70
by = s2=50 239 153 0217 0217 182 087 1.50 120 0143 0180 132 (9]
$3=100 260 162 0220 0200 180 086 1.6} 130 0162 6195 134 0895
(0.05) 0038 0033 0018 0019 0025 0.01 0.025 0.022 ©.013 0015 0020 0010
o
7

Inoculated seeds of C;S; treatment gave the highest values,
calculated as an average of N%, P% and K% which were 2.63%, 0.22%
and 1.82% in seed, respectively. The highest , values in straw for N%, P
and K% were 1.63%, 0.22%, and 0.88% respectively. The highest values of
N%, P% and K% increase of nonioculated seeds were recorded C,S,,
which were 1.63%, 0.163% and 1.35% in seeds, respectively , and for C,S;
which were 1.3%, 0.195% and 0.95% in straw , respectively . The highest
values in N%, P% and K% were obtained for 12m’ compost and
100kgS/ed ( C,S; ) for seeds and straw .Similar and ciose results were
observed by Tiflen(1972), Mohamed et. al., (2001) and Salib (2002).
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Table (6) : Effect of compost and elemental siuphur (S°) application of
different rates and inoculation and noninoculation seeds by R.
Japonicum on NPK uptake {mg/plant) of faba

bean plants grown under field condition ( 2007/2008 }

The treatments N P K N P K
C""‘}}‘e’:‘ m S° kg /fed Inoculation { 1) Noninoculation ( No)

ST=7% 46 002 1100 1150 0106 088
Ci=0 §2=50 156 0115 1170 1220 011l 0870
S3=100 147 013 1200 1250 0118 0880
Sl=0 181 0330 1200 1930 0124 - 0860
C2=6 $2=50 190 1143 1250 1930 0125 0880
$3 =100 199 1149 1270 1970 0125 0880
S1=0 250 0155 1390 2180 0042 0920
C3=12 $2=50 278 0183 1390 2310 0.149 0950
$3=100 335 0210 1450 2400 0150 0950
St =0 243 0150 1400 2170 0150 0930
Ca=18 $2 =50 276 0185 1380 2200 0150 0963
§3 =100 330 0215 1445 2470 0155 0970
L. SD(0.05) 006 0004 D060 0050 _0.003 0040

Table (6) showed that the differences between treatments were
significant in N, P and K uptake by faba bean plants, in both inoculated and
noninocuiated seeds. For N uptake C,S; treatment gave the highest values
, calculated as an average of uptake of mg plant” (3.35), while for P uptake
was achieved from C,S; treatment (0.215mg/plant), and the treatment C;3S;
give the highest value for K uptake (1.450mg/plant). This may be attributed
to bacterial fixation of nitrogen which play the main role of plant growth
between all nutrients. In the case of noninoculated seeds, the highest
values of N, P and K uptake were found for C,S, treatment which were
2.47, 0.155 and 0.970 mg/plant , respectively, (Maharam et.al., 1999, Abd
Allah, 2001 and Mohamed et.al.,2001).
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Table (7) : Effect of compost (c) and elemental sulphur (S°
application of different rates and inoculation and noninoculation
seeds R. Japonicum on micro- nutrients contents ( mg/ plant ) of
seeds and straw of faba bean plants under field condition
( 2007/2008 ) .

fron Manganese Zing lron Manganese Zinc
Trestments Inoculation {I) Noninoculation (Non})
E Elemental
§ 3 fg!p)h:gr seeds straw  seeds straw  seeds straw  seeds straw seeds straw  seeds  straw
§ fed”!
i SI=5 4496 19585 341 652 735 857 5541 14521 332 635 687 66!
e $2=50 4982 18531 382 730 756 832 5872 15532 330 71l 745 621
53=100 5777 19536 435 695 757 769 6582 16142 330 693 875 699
0 Si=0 5048 19742 422 615 912 702 6035 17035 350 612 750 70
O §2=150 5428 198.19 475 756 949 712 6342 18345 345 6.53 742 721
S3=100 5933 18920 469 622 975 708 6975 18522 325 622 895 705
¢ Si=0 5765 17375 481 659 1140 645 6756 16592 322 562 872 543
M= 82=50 6315 17325 522 635 1215 740 7015 17621 325 600 901 51l
S3=100 6978 18953 545 675 1269 722 718 17643 322 58 911 602
" S1= 5811 17525 485 3515 1150 655 6823 15815 350 621 875 545
3 Z S2=50 6352 16311 535 527 1222 613 7125 17634 35t 631 B85 SIS
§3= 6891 17025 549 588 1249 635 7195 17622 345 641 815 605
o
2 (0.05) 506 1636 035 0350 022 016 NS NS N.§ NS NS NS
-l

With respect to micronutrients uptake, Table (7) presents the faba
been Fe, Mn and Zn contents of seeds and straw . in case of inocuiated
seeds, the added 18 m® compost!fed increased Zn content of seed
significantly over control and 6rn compost application treatment, but
insignificantly compared to 12 m® compost whereas straw content of Fe and
Zn decreased significantly compared to the control. The same trend was
found in the case of Mn in straw. This may be due to better translocation of
the elements from vegetative parts to fruits in treated (healthy) plants
compared to the control (Tiflon,1972 and Salib,2002). Regarding S°
application, the rates of 50 kg S° did not improve significantly Fe and Mn
contents of faba seeds as compared to the control. The rate of 100 kg S°
caused significant increase over control both (O) and 50 kg S°fed.
application treatments at 50 or 100 kg S° increased Fe content of straw.
While Mn content increased insignificantly in straw.
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The previous results clarifies that the studied sandy soil was poor in
its organic matter and nutreint supply contents. The treatment of 12m°
compost and 100kg S / fed . (C,S,) with seeds treated with R. Japonicum
inoculants significant effect on increasing faba bean vyield , yield
components and mineral composition due to considerable improvement in
soil condition . It may be useful to mention that commercial
recommendation for faba bean production may be sometimes of less
sufficiency to plant requirement .
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