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ABSTRACT

Three field experiments were carried out at Desert Research Center,
Experimental Station of Maryout in the North Western Coastal Zone of Egypt during
2000/2001, 2001/2002 and 2002/2003 winter growing seasons, respectively to study
the effect of (Burkholderia) B. cepacia, gibberellins (GAs, 200 ppm) compost at the
rate 25 kg/fed (accompanied with or without sulphur at the rate 200 kg/fed), and their
interactions on broad bean (Vicie faba L. var. Giza 776). Growth characters i.e.{plant
height/cm, fresh and dry weights /g of shoots and roots, ieaf area fem?}, chemical
compositions i.e. {endogenous gnbberemns as (GAs) and cytokinines, total pigments
total chiorophyll {a+b) as p mole m }and yield and its components{biological and
seed yield ton/fed, No. of branches/ plant, No. of pods/ piant and 100 seed weight/g}
were studied.

B. cepacia as bio-agent showed highly positive significant effects on broad
bean growth characters, chemical compositions, yield and its attributes comparing
with the control treatment.

Gibberellins (GAz) as a seed soaking treatment increased significantly all
studied growth characters, chemical compositions, and yield attributes of faba bean
compared with the untreated seeds.

Applied compost to the experimental soil as soil amendment improved
significantly all studied characters inciuding piant growth, chemical composition and
yield attributes. Compost with sulphur had greater positive effects on all studied
characters as well as reducing the probability of soil borne infection rather than
compost unaccompanied.

First and second order interactions between B. cepacia, gibberellins and
compost treatments showed highly significant positive effects on plant growth,
chemical composition, and yield and its attributes. The interaction between B.
cepacia, gibberellins and compost accompanied with sulphur surpassed that of the
other treatments on faba bean growth and its productivity under Maryut conditions.
Keywords: Faba bean, B cepada, gibberellins, compost, sulphur,

growth parameters, chemical composition , biological and seed yield.

INTRODUCTION

Broad bean (Vicia faba L.) plays an important role in the farming
systems of the Mediterranean Sea countries. Besides being an important
food crop, it contributes to feed and fodder supply for livestock and affects
positively the soil productivity for the cereal crops grown in rotation especially
in the new reclaimed soils. In Egypt, it is a fundamental legume filed crop.
The annual seed Egyptian production is 401,000 tons while the total
consumption estimates 450,000 tons through the year 2007.
{Anonymous, 2002). Therefore, efforts should be made to overcome the gap
between production and consumptian by growing it in the new reclaimed
areas, where several challenges are facing as attacking by the crop
numerous soil bome diseases as Fusarium solani and root-rot diseases as
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indicated by (Gowily, 1987 ; Bondok et al., 1993 and Beshir,1999). Moreover,
low fertility(Anonymous, 2002).

Using the bio-control agents as a biological control of damping-off
diseases have been reported by several investigators. (Weller, 1988 : Zaki,
1997 and Zaki.et al., 1998), They reported that using such agents ied to
control the associated soil bome diseases beside promoting all growth
characters hence yield and its attributes.

Application of Gibbereliins effectively promotes piant growth, chemical
composition and consequently yield and its aitributes. it aiso increases plant
resistance to soil borne diseases. (Saeed, 1983; Gowily & Abdel-Rahman,
1989; Gowily, 1991 and Bondok et al.,1993).

Compost (complete fermented organic materials) is an eco-friendly
fertilizer. 1t is positively improve soil chemical and physical properties. Many
investigators reported that using compost with several crops including legume
crops almost duplicated the observed yields besides controlling numerous of
soit born diseases. (Logsdon, 1993; McElroy, 1993 and Hoitink ef al.. 1983).

Sulphur has essential role in promoting growth and N fixation by
legume plants. Adding sulphur as a soil amendment to the calcareous soils
improved soil properties and increased plant growth. Moreover it helped
significantly in reducing some disease incidence after application. (Menge! &
Kirby, 1978; Salem ef al, 1988, Krol & Kobus, 1992; Arthur, 1993; Behera
and Roul, 1995 and Beshir and Zaki ,2000) .

MATERIALS AND METHODS

Three field experiments were carried out at Desert Research Center,
Experimental Station of Maryout in the North Western Coastal Zone of Egypt
during 2000/2001, 2001/2002 and 2002/2003 winter growing seasons,
respectively. During soil preparation, calcium superphosphate (15.5 % P,0s)
was added at the rate of 200kg / fed. potassium sulphate (48 % K,0) was
added into the soil just after thinning in the rate of 50 kg/fed., while nitrogen
fertilization was added at two equal doses, i.e. 48 kg/fed. in the form of
ammonium nitrate (33.5 % N) after thinning (21 days after sowing), and after
the second irrigation.

The experimental soil mechaunical and chemical properties from 0- 30
cm depth are presented in tables (1 and 2).

Table1: Mechanical properties of the soii of Maryout Experimental
Station from 0-30 cm. depth (means of 2000-2003 seasons).
% of Particle size distribution {(mm)

- Class
CaCoa Course Fine Total .
sand Sand Sand Silt Clay Texture
- Sandy Clay
38.1 2.3 47.7 50 269 231 Loam

Table 2: Chemical properties of the soil of Maryout Experimental
Station from 0-30 cm. depth (means of 2000-2003 seasons).
EC Organic Saturation solubie extract
ds m" Matter Sogxge anions {(meq/L) Soluble cataions {meqg/L}
% _Cos  HCos” So4~ CI° Ca Mg~ Na K
8.01 4.10 0.65 —_ 2.4 50 320 207 2.7 263 1.05
1848
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Burkholderia cepac:a apphed as soil drench treatment at sowing. 1.5
liter of a suspension (10 cfu/mi) of the tested bacteria was sprayed into the
furrows of each plot shortly after sowing according to Zaki ef al., (1998), while
the control treatment sprayed with water. Gibberellins (GA3) was applied: as
200 ppm seed soaking for 12 hrs just before sowing , while non-treated
control seeds were soaked in water for the same time period. Compost
treatments were applied as 25 kg/fed of Maryut compost alone, or
accompanied with 200 kg/fed of sulphur element, while the control treatment
remained without treating. Compost treatments were added and mixed with
the soil in the treated plots according to (Ei-Sersay et. al1993). Maryut
compost chemical properties were presented in table (3).

Faba bean (Vicia faba L. vGiza 776) was cultivated on 4" November in
2000/2001, 2001/2002 and 2002/2003 winter growing seasons, respectively
at the rate 60 kg seeds/ fed., using 2-3 seeds/ hill, with 25cm apart in
between, and were thinned to one plant/hill after 3 weeks from sowing date.

Table 3: Chemical analysis of Maryout compost
Moisture  Organic  C/N pH Available % ppm S%
Content Matter  Ratio N P K Z Mn Fe
8.3% 30.2% 181 7.3-7.1 215 114 125 21 39 42 0.25

Treatments were arranged in split-split plot design in three replicates,
where the bio-agent treatments occupied the main plots, gibberellins
treatments occupned the sub-plots and compost lied in the sub-sub plots. The
plot area was 10 m? (3 x 3.5 m) including 5 ridges at 60 cm in hills 25 cm
distances.

Weed control was carried out after 2 weeks from cuitivation by hand
puilling and by hoeing 3 weeks later. However the common agricultural
practices for growing faba bean were applied.

Samples were taken from 10 guarded plants per each plot after 60
days from sowing to study some growth characters i.e.: {plant height/cm,
fresh and dry weights /g of shoots and roots, leaf area fem?® using “Li-3000A"
portable ieaf area meter}. Chemical compositions were also determined i.e.
{endogenous gibberellins as GA; following the method described by (Grham
1965), cytokinines referring to the method described by (Fletcher and
Mccullach 1971) after extraction using (Lenton et al,1975) method, total
pigments using SPDA-502 leaf chlorophyll meter, then converted into total
chilorophyli (a+b) as g mole m 2 referring to the equation published by (John
et al., 1988). At harvest, yield and its components were evaluated {biological
and seed yield (ton/fed), no. of branches/ piant, no. of pods/ plant and 100
seed weight/g}.

Data obtained of the three seasons were exposed to the combined
statistical analysis of variance following the method described by (Steel and
Torrie 1960), and (Duncans' 1955) new multipie range test was used to
differentiate between means.
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‘RESULTS *

1-Effect of Bio-agent :

Result~ in table (4) illustrate that comparing with the control treatment,
using Burkhoidaria cepacia as a bio-agent significantly increased all the
studied growth characters of faba bean i.e., plant height/cm, root fresh and
dry weights, shoot fresh and dry weights and leaf area/ cm?® Moreover it
significantly increased the endogenous content of gibberellins (GA,),
cytokinines (CKs), total pigments and chiorophyil content as presented in
table (5). Thus, it increased significantly both biological and grain yields in
addition to all yield attributes as indicated in tabie (6).

Table 4: Effect of B. cepacia on faba bean growth characters (combined
analysis of 2000, 2001 & 2002 growing seasons).

Bioagent f’iant Fresh weight/g | Dry weight / Leaf N
height/cm| Shoot | Root | Shoot | Root | Area/cm

Control 6797b | 6169b | 1093b | 582b | 1.27b 596 b

Burkholderia cepacia | 7464a | 69542 | 11.95a| 682a | 1.66a 6.35a

« (-} = without seed soaking in GA;  (+) = with seed soaking in 200 ppm GA,
« Means having similar letters in same column are not significantly differed at P2 0.05

Table 5: Effect of B. cepacia on faba bean chemical composition
(combined analysis of 2000, 2001 & 2002 growing seasons).

Bioagent GAs Cks Totat Chlorophyzll
_ ppm ppm Pigments g molem’

‘Control 19.2b 37.6b 47 1b 601.7b

‘Burkholderi cepacia 223a | 44.6a 43 4a 652 2a

¢« {-) = without seed soaking in GA,; (+) = with seed soaking in 200 ppm GA,

«  Means having similar letters in same column are not significantly differed at P> 0.05

Table 6: Effect of B. cepacia on faba bean yield and its attributes
(combined analysis of 2000, 2001 & 2002 growing seasons).

r Biological] Seed | No. of No. [No. of}00 seed
Bioagent yield yield Branches |of Pods{Seeds|weight/
! Tonffed. | Ton/ fed. /plant |/plant /pod| g
[Control 270 0.94b 50b 76b |4 bl 87.2b
Burkholderi cepacia 32a 1.1 a 6.0a 8B6a |45a| 966a

+ {-) = without seed soaking in GAs  (+) = with seed soaking in 200 ppm GA;
« Means having similar letters in same column are not significantly differed at P2 0.05

2- Effect of Gibberillins (GA;):

Results in table (7) indicated that, comparing with the control treatment,
treating faba bean with 200 ppm. gibberellins as seed soaking, led to
increase significantly all studied growth characters i.e. plant height/cm, root
fresh and dry weights, shoot fresh and dry weights and leaf area/ cm’,
Therefore enhanced plant accumulation of {(GA;), (CKs), total pigments and
chlorophyl!l content as indicated in table (8), which led to increase the yield
and its components as presented in table (9).
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Table 7: Effect of gibberillins (GA;) on faba bean growth characters
{combined analysis of 2000, 2001 & 2002 growing seasons).

GAs T Plant Fresh weight / Dty weight / Leat ,
height/cm Shoot | Rdot | Shoot Root Area /cm

- 66.36 b 53.7b 10. b | 57b 113 b 5.96 b

* 76.25 a 776 a 128a | 69a 179 a 6.35a

o {-) = without seed soaking in GA,

(+) = with seed soaking in 200 pptn GA;

« Means having similar letters in same column are not sigrificantly différed at P2 0.08

Table 8: Effect of gibberillins (GAs) on faba bean chemical composition
{(combined analysis of 2000, 2001 & 2002 growing seasons).

GA, GA; Cks Total Chloro-phyzll
ppm ppm Pigments H# molem”
- 18 b | 346b 466 b 580.4 b
+ 235a | 476a 499 a 663.4 a

* {-} = without seed soaking in GA,

(+} = with seed soaking in 200 ppm GA;

+ Means having similar letters in same colurhn are not significantly differed at P2 0.05

Table 9: Effect of gibberillins (GA;) on faba bean yield and its attributes
(combined analysis of 2000, 2001 & 2002 growing seasons).

Biological Seed No. of No. No. of 100 seed
GAs yield yield Branches | of Pods | Seeds | . o
Tonlfed. | Ton/fed. | 1 plant Iplant | /pod ghta
- 26 b 0.89 b 48 b 73 b 3.9b 846Db
+ 33 a 11 a |63 a 8.8 a 46 a 993a

* (-} = without seed soaking in GA;

{+) = with seed soaking in 200 ppm GA,
«  Means having similar letters in same columnn are not significantly differed at P2 0.05

3- Effect of Compost:
As indicated in table (10) comparing with the control treatments or

compost application, the combination of compost and sulphur increased
significantly all the studied growth characters i.e. plant height/cm, root fresh
and dry weights, shoot fresh and dry weights and leaf area/ cm®. Similar
responses were realized in chemical composition as indicated in table (11).

Table 10: Effect of compost treatments on faba bean growth characters

(combined analysis of 2000, 2001 & 2002 growing seasons).
13 SEasOnS).

Plant Fresh weight / Dry weight / Leaf
Compost height/cm | Shoot | Root | Shoot | Root | Area lcrm?
Control 6832 ¢ 438¢ 94 ¢ 548c | 09¢ 536 ¢
Eé?npost 7404 b 736b | 12 b 63 b | 17b 648 b
Compost+ § 76.6 a 79.5a | 129a | 7.19a | 18a | 661 a

« Means having similar letters in same column are not significantly differed at P2 0.05

Table (11): Effect of compost treatments on faba bean chemical
composition (combinéd analysis of 2000, 2001 & 2003

growing seasons).
F"gom ot GA, Cks Totai Chloro-phyil
po ppm ppm Pigments p mole m?
Control 14.5¢ 18.3¢ 42.3¢c 4989 ¢
Compost 232b 50.2 b 50.5b 673.5b
| Comipost+ S 244 a 549 a 52 a X --708.5a

» Means having similar letters in same columin are not significantly differed at P2 0.05
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Consequently, yield and its attributes were increased significantly by applying
the combination of compost and sulphur as presented in table (12).

Table 12: Effect of compost treatments on faba bean yield and its
attributes {combined analysis of 2000, 2001 & 2002 growing

seasons).
Biological Seed No. of No. |No. of 100 seed
Compost yield yield Branches |[or Pods|Seeds weight/g
Ton/fed. | Ton/ fed. { plant { plant | / pod
Control 2 ¢ 0.69b 31 ¢ 69 c | 33¢c | 737 ¢
Compost 340D 12 a 6.7 b 83b 145b1849 b
[Compost+ S 35a 11 a 68 a 81a |47a|1022a

« Means having similar letters in same column are not significantly differed at P2 0.05

4- Effect of the interaction oetween bioagent and gibberellins
treatments:

As indicated in table (13} the interaction between B. cepacia and GA;
increased significantly all studied growth characters in addition to improve
significantly broad bean chemical composition (table, 14). The increments
happened in both growth characters and chemical composition had positive
effects on vyield and its components comparing with either the conirol
treatment or the compost application alone as indicated in table (15),

Table 13: Effect of the interaction between the bioagent and gibberillins
(GA,) treatments on faba bean growth characters (combined
analysis of 2000, 2001 & 2002 growing seasons).

. Plant Fresh weight /g | Dry weight/ g Leaf
Bioagent Gha height/cm | Shoot | Root | Shoot | Root | Area/cm’

- 65 ¢ 499d {99 ¢ | 55b 1¢ 5.7d

Control 7 | 708b | 735b |12 b | 615 [15b| 63b

Burkholderia | - 67.7bc | 575¢c 102c | 59b | 12¢c 58¢

cepacia | + | 816a | 81.7a | 137a| 7.8a | 2.1a 6.8a

+ (-} = without seed soaking in GA;  (+) = with seed soaking in 200 ppm GA,
« Means having similar letters in same column are not significantly differed at P2 0.05

Table 14: Effect of the interaction between the bioagent and gibberillins
(GA;) treatments on faba bean chemical composition
{combined analysis of 2000, 2001 & 2002 growing seasons).

. GA; Cks Total Chloro-phyli
Bioagent GAs | bpm ppm Pigments | g mole m'Z
. 1634 |307d |4544 564.4
Control v 172 b 4456 | 468D 630 b
Burkholderia - 187¢ 386¢ 478¢ 6165h
cepacia + 249a 50.7 a 51 a 6879 a

s (-} = without seed soaking in GA;  (+) = with seed soaking in 200 ppm GA,
« Means having similar letters in same column are not significantly differed at P2 0.0§
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Table 15: Effect of The interaction between the bioagent and
gibberillins (GA,) treatments on faba bean yield and its
attributes (combined analysis of 2000, 2001 & 2002 growing

seasons).
Biological Seed No. of No. |No. of[100 seed
Bioagent GA,| yield yield Branches |of Pods |Seeds(weight/g
Ton/fed. | Ton/ fed. /plant |/ plant | / pod

Control - 2.2d 09b 39c¢ 7 ¢ |35d] 77 ¢
+ 32b 1 b 6.1a 8.2b 144 b|97.5ab

Burkholderia - 289¢ 09b 56 b 77b |43 ¢ 921b
cepacia | + 358 1.2a 6.5 a 25a {47 a| 101 a

+ {-} = without seed soaking in GA, {+) = with seed soaking in 200 ppm GA;

»  Means having similar letters in same column are not significantly differed at P2 0.05

5- Effect of the interaction between bioagent and compost treatments:

Results in tables (16, 17 and 18) indicated that the interaction between
B. cepacia and compost accompanied with sulphur is the best treatment to
enhance all growth characters through improving the plant chemical
composition, thus yield and its components compared either with the control
or the other interaction treatments.

Table 16: Effect of the interaction between the bioagent and compost
treatments on faba bean growth characters (combined
analysis of 2000, 2001 & 2002 growing seasons).

Plant | Fresh weight/g |Dry weight/g| Leaf |
height/cm| Shoot Root | Shoot | Root | Area/cm’
Control 636c | 417d 92c| 53c| 08c| 53 ¢
IControl Compost 68.8bc | 69.7¢c 11.5b | 59bc 15bj 62 b
Compost+ S| 723b | 73.7bc | 121b | 62bc] 15b| 64 b
Control 62.8¢ 459d 96c| 56¢c) 1.0c| 55 ¢
Compost 793a | 77.6b | 125ab] 6.7b] 19a| 675a
Compost+ S| 81 a | 853a 13.”a| 82a| 21a| 685a
+ Means having similar letters in same column are not significantly differed at Pz 0.05

Bioagent Compost

\Burkholderia
cepacia

Table 17: Effect of the interaction between the bioagent and compost
treatments on faba bean chemical compaosition (combined
analysis of 2000, 2001 & 2002 growing seasons),

Bioagent Compost GA; Cks .Total Chloro-ph)./zll
ppm_| ppm | Pigments {4 mole m
Control 13.2e | 164 e 414 e 481.3e
Controf Compost 219c |453¢ 49.0c 640.0 c
Compost+ S 224c|512b 51.0b 6836 b
. Control 15.8d120.2d 43.2d 5165d
Burkholderia  Compost 245b|552a] 51.9b 706.0b
| cep Compost+ S |265a|5686a] 531a | 7333a

+ Means having similar letters in same column are not significantly differed at P 0.05
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Table 18: Efféct of the interaction between the bioagent and compost
treatments on faba bean yield and its components
(combined analysis of 2000, 2001 & 2002 growing seasons).
[ Biological| Seed | No.of [No. of No. of 00 seed

. yield yield |Branches) Pods | Seeds \weight/g
Bioagent Compost | ronfted. | Tont | /piant Uf plant] / pod

fed. |
IControl 168 e (06 c| 29c [|66cl3.0d|656 ¢
iControl Compost 313 c |1.13a 6 b B bi44b | 964 a
Compost+ § | 3.32 bc | 1.12a 6.2b [(82b[{45b | 988 =
[Control 238 d |08 b 32c¢ 72c| 36c 819 b

i‘;”;’;‘;ﬁ"‘e’ 12| ompost | 3.58 ab | 1.27 a| 7.4a |B6b 492 1034a
l P Compost+ 5[ 363 a|1.08a| 75a |9Ga|49a][1045a
+ Means having similar lefters in same column are not significantly differed at P2 (.05

6- Effect of the interaction between gibberellins and compost
treatmients:

The interaction between G4y and compost treatments had significant
positive effects on the studied growth characters of faba bean as presented in
table (19). Buch positive effecls materialize the encouragement occurred in
faba bean ghemical composilion (table,20). This demonstrates the significant
increment happened in both biclogical and grain yields, in addition to their
attributes as presented in table (21).

Table 19: Effect of the interaction between gibberillins (GA,) and
compost treatments on faba bean growth characters
(combined analysis of 2000, 2001 & 2002 growing seasons}).

| Plant | Fresh weight/g [ Dry weight / Leaf

GAs Compost height/cm | Shoot | Root §1yoot Root | Areafcm®
iIControl 62.5¢ 388f 9d 533c | 08d 487d
+ KCompost 67.9b 58.7d 10.5¢c | 582¢c [1.2bc 6.17b
Compost+ § 68.7b 63.7c 110.7¢c | 597 hc(1.38b 83b
Controt | 63.9bc 48.8 e 99c¢ 563c {1.03¢c 587¢

+ Compost 80D.17 a 88.6L 13.5b | 6.78b |2122 6.8a
Compost+ 5 B4B6a | 954a |152a | 842a |222a] 6933 |

¢ {-) = without szed soaking in GA;  (+) = with seed soaking in 200 ppm GA,
» Means having similar letters in same column are not significantly differed at P2 .05

Table 20: Effect of the interaction between gibberillins (GA,} and
compost treatments on faba bean chemical composition
_{combined anaiysis of 2000, 2001 & 2002 growing seasons).

GA; | Cks Totai Chloro-phyit
GAa | Compost ppm | ppm Pigments |  y molem™

Control 12.8 e 14.4 ¢ 41.4f1 480.2 f

- Compost 204c¢ 4244 48.2d 621.2d
eaﬂposh S 208c | 47.1¢ 50.4c 669.9 ¢

| Controt 163d | 222e 433¢e 621.2d

+ | Compost 26 b S8b 52.7b 7258b
Compost+ S 2812 | 626a 53.7 a 746.9a

+ (-} = without seed soaking in GAy  (+) = with seed soaking in 200 ppm GA,
+ M¢éans havinly similar [efters in Same colemn are not significantly differed-at P2 0.08
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Table 21: Effect of the- interaction between gibberillins (GA;) and
compost treatments on faba bean yield and its components
(combined analysis of 2000, 2001 & 2002 growing seasons).

! TaioiogicmT Seed | No.of No. [No. of{100 seed
GA; Compost yield yield Branches |of Pods [Seeds jweight/g
Tonffed. | Ton/ fed. /plant | /plant |/ pcd
Control | 1.55d 0.5d 2.5d 64d [ 29d| 609d
- Compost | 3b 1.2ab 58b | 77¢ |44b] 8460
ompost+ S | 3.18b 1.0 be 600 [ 7.9c [44b] 88.1b
Control 252¢ 09c¢ 36c | 7.4c¢c [ 37c]| 85¢c
+ [Compost 3.7a 1232 75a 89b 149a[1051a |
Compost+ S 38a 1.18 ab 77a | 102a | 5a |1062a |
« (-} = without seed spaking in GA, {+) = with seed soaking in 200 ppm GA;

. Means having similar letters in same column are not significantly differed at P2 0.05

7- Effect of the interaction between bicagent, gibberellins and compost
treatments:

The interaction between the three main factors in the presence of
sulphur with compost is known as the overall promising treatment to enhance
all the studied characters tables (22, 23 and 24). This interaction treatment
can be called as the recommended treatment 1o increase significantiy broad
bean growth, chemical composition and yield under Maryot conditions.

Table 22: Effect of the interaction between bioagent, gibberillins (GAs)
and compost treatments on faba bean growth characters
(combined analysis of 2000, 2001 & 2002 growing seasons).

: Plant |Fresh weight/g|Dry weight / Leaf
Bicagent/GA; Compost Lheightlcmihoot F%ot Sﬁ)ﬂ%ootg{ Area fem?
Control | 610k [ 38! | 861 [51i]07h| 487

- ’Comgost | 8628 [ 549h [105F[ 5791 12f 6g

C

ompost+S| 67g | 568g [106f] 58f|13e| 62f

iControl ~ | B38i | 454) [ 999 [56h[08g| 58h

+ |Compost 71.4d | 844d[125d][61d[18c]| 6.4d

Compost+S | 776c¢ [ 907¢ [136¢c|B66c|{18cl 66¢
IControl | 631) 1397kx[93nh56h[09g 5i

- fompost | 697f [B24f [106f[59e[13e| 63e

| |Compest+S| 704e |[705e |t108e|61d|1.5d] B.4de

Control

Buirkholderia
cepacia

Control 6421 | 5211 |9.9g |57g|1.17f] 589g |
+ [Compost 889b | 938D 1455 74b [26b| 7.2b |

Compost+S| 916a [100.1a][16.7a[10.2a|27a| 7.3a |
» (-} = without seed soaking in GA;  {+) = with seed soaking in 200 ppm GA,
« Means having similar letters in same calumn are nat significantly differed at P2 0.05
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Table 23: Effect of the interacticn between bioagent, gibberillins (GA,)
and compost treatments:on faba bean chemical compaosition
(combined analysis of 2000, 2001 & 2002 growing seasons).

. GAs Cks Total Chioro-phyil
Bioagent [GA; Compost ppm | ppm | Pigments " molepm};

Control 116k [ 143]| 408k 469.1%

5 - |Compost 18.6g|356g| 46.1h 5754h |

= Compost+ S 188g| 422f| 485g 6486g |

5 Control 147 | 1857 42 ] 4935] ]
© + [Compost 25.3d|548c] 51.94d 704.8d
Compost+ S 26¢c [B01b 525¢ 7186 ¢
= Control 13.9] | 14.4] 419 4912]

8 w - |Compost 223f| 4%e 503 f 6674F |
I Compost+ § 22.8e]| 52d 513 e 6912e
£ 0§ Control 178h[256h | 445i 54181

& “ + |[Compost 267b1611b| £36b 746.7b |

Compost+ S 302al652a] 548a 775.3a |

= {-} = without seed soaking in GA;  (+) = with seed scaking in 200 ppm GA;
» Means having similar letters in same column are not significantly differed at P> 0.05

Table 24: Effect of the interaction between bioagent, gibberillins (GA;)
and compost treatments on faba bean vyield and its
components (combined analysis of 2000, 2001 & 2002

growing seasons).

Biological| Seed No. of |No. of|No. ofI 00 seed
BioagentiGAy Compost yield yield (Branches|Pods |Seeds Wweiaht/
Tonf%ed. |Tonifed.| /plant | plant| fped [Vo/9""9
Control 0.9k 0.9k 23] |58k] 1i | 4641
5 - [compost 28¢ 1e 46f [74h] 41f] 894h |
5 [Compost+ S| 3 f ie 45e |[77g| 411 ] 952g
S Control 25] 06f | 35h |73i 3730 848)
© + Compost 35¢ 12¢ 73c |85d/48d|1034d
Compost+ S| 3.6b 1.2¢ 75b [88c|[45¢c|1045¢
- Control | 22] 07g 27 7] {35h [ 755k
T e | - [Compost d2e 1.1d 7d 791/ 46e | 998¢%
£ Compost+ S| 334 114 71d |81e|46e| 101e |
= IContral 26h 09f 37g |74h]37 88.21 |
5° |+ Compost 30a 1.3b 78a |93b[51b[106.8Db
[Compost+ Si  3.9a 15a 79a [11.6a[52a | 108a |
« (-} = without seed soaxing in GA;  (+) = with seed soaking in 200 ppm GA,
» Means having similar letters in same cclumn are not significantly differed at P2 0.05

3. Pathogenic studies:

The pathogenic studies of the first season only of this work was
published separately by (Zaki 2002), who reported that B. cepacia could
contro! significantly the associated soil borne diseases .The interaction
between the three main factors in the presence of sulphur with compost was
recommended to control significantly soil borne diseases more than the other
treatments.
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recommended to control significantly soil borne diseases more than the other

treatments.
DISSCUSSION

Generally, using Burkholdaria cepacia as a bio-agent had a significant
positive effects on broad bean growth and yield, which came as a result of
producing some growth promoters by the microorganism itself. Therefore,
increase the plant accumulation of the endogenous promoters’ such as
gibberelling and cytokinines. (Zaki ef al,1998). This increase in the
endogenous Jevel of phytohormones led to enhance photosynthetic pigments
accumulation including chiorophyll, which led to increase the photosynthesis
rate, thereby increased plant growih characters therefore, yield and its
attributes (Devieln and Williams, 1985). Nevertheless B. cepacia controlled
significantly the associated soil borne diseases of faba bean thus increased
growth and yield as indicated by {Windham, ef al, 1986 and Kleifeld & Chet,
1992).

Gibberellins is a plant growth regulator has positive effects on
increasing the endogenous plant content of growih promoters, and reducing
the endogenous content of growth inhibitors. Therefore, it enhances the
photosynthetic pigments accumulation in plants which led to increase the
photosynthesis rate, and encourage the source to sink assimilates
transportation pathway to materialize the increment of yield and its attributes
as a result of gibberellins application.{ Deiveln, 1985 and Bondok et al,
1993). Beside the positive effects of gibberellins application on plant growth
and yield as weil, it has an impact in controlling some plant diseases. This
impact may come indirectly through encouraging the plant metabolism
consequently; increase the plant capability to overcome the bad effect of
presence of the pathogen. Yet, gibberellins direct impacis of controlling the
pathogens is not well known. (Gowily, 1991 and Zaki, 2002}.

Compost has direct impacts on plant growth, chemical composition,
thus yield and ils attributes, these direct impacis come from providing the
plants by the important nutrients for growth and metabolism. Adjacent to the
direct impacts, there are two indirect ones; the first is out of compost
hydrolysis in soil, humic acid is produced and played an important role in
reducing scil pH and increasing soil nutrient availability to the plans, beside
the role of humic acid as a rich fertilizer itself. The second indirect impact is
the preferable consequence of compost on the soil mechanical properties to
improve soil physical properties including water holding capacity and reduce
the probability of soil borne disease infection. (Logsdon, 1993; McElroy, 1993
and Hoitink et al' 1893).

As compost applied in combination with sulphur, it has greater
capability of reducing soil pH when sulphur is oxidized as described by
(Mengel and Kirby, 1978 and Arthur, 1993). Meanwhile sulphur itself has an
important roie in N fixation by leguminous plants as well as improving soil
chemical and physical properties alsc controlling scil borne disease. These
tended to an increase in plant growth and productivity. {(Salem et al., 1988 ;
Soubeih, 1998 and Zaki , 2002)
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Consequently, as the studied main factors had highly significant effects
on the studied characters in this work, aii first and second order interactions
between the main factors led fo increase plant growth and productivity as
well, through controlling the socil bome diseases in a direct or indirect way,
besides improving the plant metabolism, nevertheless soil physical and
chemical properiies. (Zaki, 2002)
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