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Abstract

Two field trials were conducted on a sandy soil at Ismailia
Agricuttural Research Station to evaluate the response of both pea and
wheat plants to the application of Bio-compost (rice straw compost
inoculated with some microorganisms, i.e. Azotobacter chroococcum
JBadllus megatherium and Badillus circulans), compost 1 (rice straw
compost and incculation the soil with the same microorganisms)
compared with compost II (rice straw compost without inoculation)
and mineral fertilizers (NPK).

The agronomic yvield components were recorded and the
chemical analysis of soil and plants for both pea and wheat at
flowering stage (shoots) and harvest stage (straw, seeds or grains),
respectively, were done. Total count of three types of bacteria were
determined in soil samples at two growth stages as well as dry weight
and number of nodules were recorded for pea plants.

Obtained resuits revealed that application of both Bio-compost
and compost I increased the amount of organic matter content,
available N (NH4, NO3), P {P;0s) and K (K;QO) as well as EC and pH
values decreased in soil samples at both growth stages of pea and
wheat plants. Data also show that compost [ treatments were superior
in this studied parameters as compared to Bic-compost and compost
II.

Nitrogen, phosphorus and potassium uptake along with crude
protein in seeds or grains were increased in mineral fertilizer
treatments, compost I and Bio-compost as compared to compost 11,

On the other hand, data show that application of compost I as
a single Mnoculum had the best results in the number of
microorganisms as compared to different treatments in two stages of
pea and wheat plants. In addition to that compost I treatment
increased the nodulation status of pea plants, but the highest
increases in dry weights and number of nodules were recorded when
rice straw compost was used and inoculation the soil with Azotobacter
chroococcum. This may suggest the more suitability of added rice
straw compost and inoculation the soil with bacteria as compared to
Bio-compost and/or compost II for both pea and wheat plants.

Key word: rice straw compost, biocompost, Azotobacter
chroococcym, Bacllus  megatherium  and  Badllus
drculans, pea, wheat, nutsient  uptake.
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INTRODUCTION

The use of organic fertilization and compost in agriculture are widely practiced in
Egypt. Therefore, the technology for recycling farm wastes, particularly wide C/N ratio
materials, under intensive cropping system should be developed to increase the crop yield
and to maintain soil fertility level. Thus, recyding of crop residues can be performed by
incorporating such wastes directly into the soil with concomitant inoculation of microbial
decomposers to accelerate their decomposition and to prevent an adverse effect on the
piant growth. In this respect, biofertilization with functional groups of microorganisms,
mainly biological nitrogen fixers and phosphate, potassium dissolving bacteria are
important in soil both through various activities and by the poténtial to act as nutrient
sources ( Schnurer and Rosswall, 1987 and Saleh ef af, 2000) .

Many bacterial strains including rhizobia bradyrhizobia act as plant growth
promoting rhizobacteria (PGPR) and apparently stimulate plant growth mainly by
modifying root development which improve macroelements (N, P and K}, microelements
and water uptake (Antoun, et a/, 1998) as well as rhizohium produces enough nitrogen to
built up the whole protein requirements of the leqgumes (Bedrous et /. 1990). In addition,
organic manure (bio-compost or compost) improves the physical properties of the soil,
and increases the supplying power of available nutrients to plants (Ali et a/, 2003).

On the other hand, pea and wheat plants were selected as an important test
crops for these applications.

However , Negm ef &/ ( 1998) indicated that pea plants at the vegetative growth
stage were affected with rhizobium inoculation and the highest weight was obtained from
the chemical N fertilization without inoculation, whereas the lowest was obtained from
inoculation plus organic source of N. Voss ef @/ (1987) reported that high rates of mineral
N caused low nodule weight but increase pea seeds vield and shoot dry matter when
added up to 60 Kg N/ha. In addition to that, Mevat and Dahdoh (1997) indicated that, the
inocufation with different bacterial types either singly or in combination led to increase
organic matter content in sandy. soil.

Khamis and Metwally (1998} showed that the vield of wheat and N uptake were
increased by incorporation of organic materials inoculated with microbial decomposers
and Azotobacter in the sqil, but this increase was not significant,

Kapulnik et a/ (1985) indicated that inoculation of wheat plants with some bacteria
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strains alters root morphology, increases numerous plant shoots parameters and
eventually increases the yield of many cereal crops.

Resently, Negm et al. (2002) found that wheat grain and straw yields significantly
increased by application of 1.5 or 3 ton biocompost/fed.

The present study aimed to evaluate the response of both pea and wheat piants
to added Bio-compost (rice straw compost inoculated with some microorganisms i.e.,
Azotobacter chroococcum, Bacillus megatherium and Bacilus circulans), compost 1 (rice
straw compost and inoculation the soil with the same microorganisms) compared with
compost 11 rice straw compost {without inoculation) and mineral fertilizers (NPK).

MATERIALS AND METHODS

Two field experiments were carried out on sandy soil at Ismailia Agricultural
Research Station cultivated with pea (Pisum sativa, cv Master), and wheat (Tnticum
aestivum L., ¢v Gize 168). The physico — chemical properties of the studied soil are
presented in Table 1.

Table 1. Some physical and chemical properties of the soil used,

Soil characteristics T Values
Particle size distribution
Sand 76.68
Fine sand 14.89
Silt 2.09
Clay 6.34
Texture class Sandy
Saturation percent 24.2
CO, 1.60
OM % 0.50
pH (1: 2.5 soil suspension) 7.74
E mmhos/cm 0.37
tions and anions in sat. Extract (meq / L)
Calcium 0.97
Magnesium 0.87
ium 1.51
Potassium 0.45
Carbonates -
Bicarbonate 1.42
Chloride 1.02
Sulphate 1.50
Available nutrients {ppm)
N 85
P 25
K 125
Fe 2.40
Mn 1.50
n 0.40
Cu 0.20
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Bio-compost of rice straw used in this experiment was inoculated with some
bacteria or added rice straw compost to the soil and inoculation the soil with the same
microorganisms after sowing pea and wheat. Three different strains of associate N2-
Fixing bacteria (Azolobacter chroococcurn), phosphate dissolving bacteria (Bacilus
megatherium)and potassium dissolving bacteria (Bacilus circulanse) were provided by the
Biofertilizers Unit, Cairo Mircen, Microbiological resource Center. Broth culture of each
strain contained Ca. 10° cell mL™? was applied as a cuiture inocula are at the rate of two
liter/heap after 150 days from the composting start to enrich the product of compost.The
broth culture of the same strain was separately carried on vermiculite based {1:3 V/W) as
a local carrier material .The separately or mixed inocula were added at a rate of 300g/fed.
according to the following treatments. Chemical analysis of the biocompost and the
compost are shown in Table 2.

Table 2. Analyses of experimental materials.

Bio-compost

Properties Compost A* [ B** | o
EC {1:10) 6.61 3.98 4.52 3.95
pH (1:10) 7.57 7.16 6.83 6.74
OM (%) 56.6 69.47 64.05 63.74
0C (%) 32.9 46.10 37.15 36.97
C/N ratio 14.1 12.13 12.1 12.12
Total macronutrients)
N (%) 2.33 3.80 3.07 3.05
P (ppm) 5033 5123 5763 5720
K {ppm) 6319 5914 6234 7245
Total micronutrients {ppm)
Fe 401 4223 4166 3812
Mn 116 1117 1136 1201
Zn 100 121 122 125
Cu 22.7 23 24 30

A* = rice straw pile after addition of Azofobacter chroococcum
B** = rice straw pile after addition of Bacilus megatherium
CF**= rice straw pile after additton of Bacillus circulanse
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The experiment included nine treatments as follows:

1- MF Mineral fertilizer (recommended dose).

2-BA  rice straw compost enriched with Azotobacter chroococcum {(Bio — Compost a).
3- BB rice straw compost enriched with Baciius megatherium (Bio — Compost b).

4- BC rice straw compost entiched with Baclllus ciradanse (Bio- Compost C).

5- BABC rice straw compost enriched with Azofobacter chroococcum, Bacﬁ’lus.
megatherium and Bacillus circulanse (Biocompost ABC).

6- CIA rice straw compost and inoculation the soit with Azotobacter chroococcum (compost 1 A)
7- CIB rice straw compost and inoculation the soil with Bacilus megatherium (compost 1 B).

8- CIC rice straw compost and inoculation the soil with Bacillus drcufanse (compost1 C) .

9- CII rice straw compost without any inocula {compost II).

The rice straw Bio- compost and compost in all treatments were added to the soil at
rate of 2% organic matter (20 Ton/fed.) by weight .The organic manure was mixed with
the soil surface (0-15 cm. Layer), 15 days before cultivation. Pea seeds were planted at
November 2002 as weli as wheat grains at December 2002. The treatment of mineral
fertilizer (control) was achieved according to the recommended dose. This treatment
received inorganic fertilizers ammoenium sulphate (20% N), phosphate (15% Px0s) and
potassium sulphate (48% K ;0) at the equivalent rates of 80,60,and 48 Kg /fed. of N,
P,0s and K ;0 for pea and 100,30 and 48 kg/fed of N, P.Os and ;0 for wheat plants,
respectively. Phosphorus and potassium fertilizer were added just before cultivation, while
ammonium sulphate was added in four equal doses after 2, 4, 6 and 8 weeks from
planting. Each treatment was replicated 3 times in a randomized complete block design.
Pea plants were inoculated with gamma irradiated vermiculite-based inpculant of
Rhizobiurn leguminosarum Ybv. viceae at a rate of 200 g/fed. The plant and soil samples
were taken at 30 and 120 days after planting of pea as well as 75 and 150 days after
planting of wheat which represent flowering and harvesting stages, respectively.

Chemical properties of the used comipost and biocompost were measured according
to standard methods described by Jodice ef al (1982). Total nitrogen and organic carbon
were determined according to the standard methods of Page ef al. (1982), Total contents
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of phosphorus, potassium and micronutrients were assayed according fo Black (1982).
Piant samples were taken from pea and wheat at two growth stages (flowering and
harvesting stages for pea along with booting and harvesting stages for wheat) to
represent growth and nutritional status, straw and grain yields were, however, recorded
at harvest. Plant samples were dried at 70 C° for 48 hrs to be then ground and wet
digested using H;S04 : H;0; method described by Black (1982). The digests were then
subjected to the measurement of macronutrients (NPK) using procedures described by
Cottenie et &/ (1982}, Crude protein content was calculated by multiplying total nitrogen
by 6.25.

RESULTS AND DISCUSSION

A: Changes of some chemical properties and nutrients availability of soil
Under different treatments,

Data presented in Tables 3 and 4 show the values of pH ,EC, organic matter
content and available macronutrients (NH; , NO; , P and K) in soil treated with Bio-
compost, compost I and compost II as compared to mineral fertilizers in soil samples .
Resuits show that pH values, generally, decreased with the application of Bio-compost
and compost I or compost II compared to mineral fertilizer at both flowering and harvest
stages for pea and wheat plants. Also compost II treatments decreased pH values
compared to other treatments. This result may be due to the production of organic acids
formed by the bacteria inoculated in the Bio-compost or compost II and inoculation the
soil with Azofobacter chroococcum, Bacilus megatherium and Bacilus  dirculans
(Moharram et a/., 1989 and Ali et &/, 2003).

With respect to, electric conductivity (EC) values in soil at flowering and after
harvest stages of both pea and wheat plants are shown in Tables 3 and 4. Data revealed
the decrease of EC values in all Bio-compost and compost treatments as compared to
mineral fertilizer. This couid be atiributed to the forming of dry stable aggregates as a
result of added various compost treatments which led to increase salt leaching to the
deepest layers of soil and consequently, reduction in the EC values.
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Table 3. Effect of Bio-compost and compost treatments on some chemical Properties of
soil at two growth stages of pea plants.

pH EC Organic Available nutrients {ppm)
Treatments 1:2.5 dS/m Matter NH, NOs Py05 K0
%
FIoWering stage
__MF 7.75 0.45 0.38 131 12 23.9 132
Bio-compost A | 7.42 0.44 D.66 387 91 46.5 291
Bio-compost B | 7.43 0.36 0.58 261 67 53.0 272
Bio-compost C ) 7.51 0.34 0.57 211 61 42.0 301
Bio-compost
ABAC 741 0.39 0.60 352 83 58.61 289
Compost 1A 7.37 0.40 0.71 410 102 55.7 301
Compost IB 7.35 0.33 0.66 372 91 62.8 298
Compost IC 7.44 0.32 0.69 305 72 47.0 341
Compost 11 7.56 0.40 0.53 194 32 39.41 232
LS.D. 5% 0.81 0.09 0.43 130 11.5 23.6 120
- Harvest stage
MF 7.80 0.42 0.40 98.0 11.0 24.1 182
Bio-compost A | 7.41 { _ 0.37 072 ( 231 | 81 | 445 | 301
Bio-compost B | 7.46 0.36 0.68 211 61 48.9 298
Bio-compost C | 7.47 0.36 0.69 162 -92 42.3 346
Bio-compost 7.51 0.32 0.73 200 72 ) 447 311
AB&C
Compost TA 7.38 0.41 0.75 312 101 47.8 320
Compost I8 7.37 0.40 0.78 272 98 52.4 401
Compost IC 7.33 0.36 0.62 263 75 43.9 289
Compost [T 7.60 0.34 0.58 194 72 41.3 267
L.S.D. 5% 0.66 0.08 0.51 171 58 36.2 191

* MF( Mineral fertilizer) *Bio-compost A { rice straw compost and with A chropococcum-)

* Bio-compost B ( rice straw compost and with 8. megatherium }

* Bio-compost C (rice straw compost and with B. circufanse )

* Bio-ABC (rice straw compost and with A. chroococcum , B, megatherium and B. circulanse )
* Compost I A{rice straw compost and inoculation the soil with 4. chroococcum)

* Compost I B {rice straw compost and inoculation the soil with 8. megatherium)

* Compost 1 C (rice straw compost and inoculation the soil with B, circulanse )

* Compost 11 ( rice straw compost without any inoculation).
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Soil organhic matter content (OM) varied as a function of the studied varables,
Tabies 3 and 4. Incorporation of bio-compost, compost 1 and compost 11 into the soil
caused appreciable accumulation of OM, as compared to mineral fertilizer for both
flowering stage and after harvest of pea and wheat blants. Also, compost 1 (CIA, CIB and
CiIC) treatments, generally, gave a relatively high values than bio- compost (BA, BB and
BC) treatments or compost 11. Obtained results could be atiributed to inoculation the soil
with Azotobacter chroococcum, Baciflus Megatherium and Bacifius circulans  presence of
compost which enhanced their biological properties and considerad as sources for
microorganisms and increase total count of bacteria (Dalzell ef 5/1987),

Table 4. Effect of Bio~-compost and compost treatments on some chemical Properties of
soit at two growth stages of wheat plants.

pH EC Organic Available nutrients {ppm)
Treatments 1:2.5 dS/m Matter NH,4 NO; P05 K0
%
Flowering stage
MF 7.85 0.47 0.40 176 32 24.3 128
Bio-compost A 7.41 0.36 ¢.57 251 79 48.6 298
Bio-compost B 7.42 0.38 0.55 220 81 58.7 276
Bio-compost C 7.44 0.35 0.51 211 72 43.7 375
Bio-compost A, B&C 7.46 0.41 0.49 241 63 44.9 278
Compost IA 7.31 0.41 0.58 283 74 55.7 321
Compost IB 7.33 0.40 0.56 231 65 61.8 288
Compost IC 7.38 0.44 0.51 207 52 51.8 389
Compost 11 746 0.40 0.47 201 49 46.7 243
L.5.D. 5% 0.84 0.07 0.19 198 38 25.8 231
Harvest stage

MF 7.75 0.38 0.43 156 20 22.0 168
Bio-compost A 7.41 0.34 (.65 237 82 43.9 310
Bio-compost B 7.47 (.31 - 0.59 216 36 78.6 297
Bio-compost C 7.46 (.30 0.57 197 51 41.3 415
Bic-compast A,B&C 7.48 0.32 0.65 211 76 44.9 290
Compost 1A 7.38 0.30 0.67 257 79 47.0 342
Compost IB 7.37 0.33 0.71 220 81 56.2 371
Compost IC 7.39 0.30 0.69 197 32 49.31 422
Compost 11 7.54 0.37 0.51 187 33.0 49.3 272
L.5.D. 5% 0.65 0.05 0.18 175 25 18.9 198

* MF (Mineral fertilizer)

*Bio-compost A ( rice straw compost and enrich with A.cAroococcum )

* Bio-compost B  { rice straw compost and enrich with B megatherium )
* Bio-compost C {rice straw compost and enrich with B. dirculanse )
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* Bio-ABC (rice straw compost and enrich with A chroococcum , B, megatherum and
B. circulanse )

*Compost 1 A{rice straw compost and inoculation the soil with A. dfroococaum )

*Compost I B {rice straw compost and inoculation the soll with B. megatherium )

*Compost I C (rice straw compost and inoculation the soil with 8. drculanse )

* Compost 1I { rice straw compost without any inoculation).

Macronutrients availability in soil, at flowering stage and after harvest of both pea
and wheat plants, are shown in Tables 3 and 4. Data show positive effects by all tested
parameters on macronutrients ,nitrogen (NH,4 and NOs), P {P,0s) and K({Kz0), content in
soil as compared to mineral fertilizer, Also. Compost 1 (CIA, CIB & CIC) treatments were
superior in all nutrients content as compared to other treatments. On the other hand,
inoculation the compost with bacteria {bic-compost) or added compost and inoculation
the soil with the same bacteria {compost I) were reflected on the decomposition of
compost and the release of the nutrients in soil. These results are in confirmation with
results obtained by Ali, ef al (2003). Therefore, Single inoculation of compost or soil with
Azotobacter chroococcum, Badillus megatherium and Baciffus dircufans caused an
increase in  nitrogen, posphorus and potassium in soil respectively. Moreover,
macronutrients level at flowering stage recorded high values as compared to after harvest
of both pea and wheat plants.

In conclusion from the previously results it could be suggested that compost
I{rice straw compost and single inoculation the soil with Azotobacter chroococcum, Bacillus
megatherium and Baciflus circidans lead to decreasing in pH and EC values along with
enhancing either organic matter content or available macronutrients in soil.

B:-Total counts of bacteria which applied in the studied soil:-

The counts of Azotobacter chroococcum, Bacdilius megatherium and  Baciflus
craufans in the studied soil at flowering stage and after harvesting of both pea and
wheat plants, are illustrated in Figs. 1 and 2. Obtained Results show that, generally , the
count of three different microorganisms were increased in harvest stage as compared to
flowering stage in pea and wheat plants. The treatments of rice straw compost and a
single inoculation of each strain added to soil {compost I, A, B and C} recorded the
highest count of each strain from Azotobacter chroococcum ,Bacilius megatherium and
Bacillus circulans as compared to Bio-compost (A, 8, C, and ABC) treatments . Also, data
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revealed that the lowest counts of microorganisms were found in soil samples which
treated with mineral fertilizer.

Similar findings were obtained by (Dalzell, ef &/, 1987) who reported that
application of organic waste and compost to soil enhanced their biological properties.
They are considered as sources of nutrients and energy for living microorganisms. El-
Sersawy et af, (1997) reported that addition of organic materials stimulated total
microbial growth particularly in the presence of biofertilization and added that these
treatments improved microbial counts of Azotobacter and phosphate dissolving bacteria.

C:- Nodules number and Nodules dry weight of pea piants.

Data presented in Figure 3 indicated that , pea plants inoculated with Rhizobia in
compost I (rice straw compost and inoculation the soil with Azotobacter chroococcum
[Bacilus megatherium and Badilus dradans  recorded  increases in number and dry
weight of nodules compared to unionculated plants or inoculation the compost with the
same the microorganisms (bio-compost). Also, inoculation the sail with A. chroococcurm as
a single inoculum with compost recorded the highest increase in inoculum nodule
number and dry weight as compared to other treatments .

Similar results were obtained by Abo Ei — Soud ef al. (2003) . who reported that
inoculation of legumes with Rhizabium, B. megatheriurn and A chroococum resulted in the
highest number and dry weight of nodules.In addition to that Srinivasan ef a/,(1996)
noticed nodulation enhancement in beans by co -inoculation with RAizobum and B
megatherium. They attributed the vield increase to either of infection sites available for
rhizobia or production of plant growth promoters by 8. megatherium .
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Fig.1. Counts of Azotobacter chroococcumn, Baciflus megatherium and Bacilius circulans of
sandy soil at flowering stage and after harvesting of pea plants.

Note : * M.F = Mineral fertilizer
* Bio + Az, Bio + B.m. Bio + B.c. = Bio-compost enriched with Azotobacter chroococcumn, Bacillus megatherium or
Bacillus circulans, respectively, before application to soil.
* CI + mix. = compost enriched with three microorganisms befeore application to soil.
* CI + Az, soil ino., C1 + B.m. soil inoc,, CI + B.c. soil inoc,.= compost were added to soil, while Azotopacter
chroococeum, Bacillus megatherium ot Bacillus circulans, were added as scil inoculation.
* CI1 = compost {without inoculation).
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Fig. 2. Counts of Azotobacter chroococcumn, Bacillus megatherium and Bacillus circulans
of sandy soil at flowering stage and after harvesting of wheat plants.

Nate * M.F = Mineral fertilizer
* Bio + Az., Blo + B.m., Bio + B.c. = compost enriched with Azotobacter chroococcum, Bacillus megatherium
or Bacillus circulans, respectively, before application to soil.
* Bio + mix. = compost enriched with three microorganisms before application to soil.
* CI + Az. soil inoc., CI + B.m. sail inoc., CI + B.c. soil inoc.= compost I were added to soil, while Azotobacter
chroococcuwm, Baciflus megatherium or Bacillus circulans, were added as soil inoculation.
* CH = compost IT (without inoculation).
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Fig . 3. Effect of bio -compost and compost on nodules number per plant
and nodules dry weight (mg/plant) of pea plants .

D- Plant growth as response to the studied parameters .
1-Dry matter production at flowering stage.

Concerning dry matter production of pea and wheat plants, at flowering stage,
data in Figure 4 indicated that either bio-compost or compost 1 treatments improved the
dry matter content {g/plant) as compared to compost 11. Also, results show that compost
1A (rice straw compost and incculation the soil with A ¢hoococcum) recorded an
increase in dry matter contents as compared to other treatments. Moreover, mineral
fertilizer treatment was significantly superior in dry matter as compared o all compost
treatments, regardless bacteria types, for both pea and wheat plants. Obtained resuits
may be attributed to an increase of plant chlorophyll concentration up to 34 days of
growth (Minar and Zehnaiek, 1989} along with the effect on the physiological processes
namely photosynthetic activity and utilization of carbohydrates (Bethlenfalvay and
Pacovsky, 1983).

On the other hand, inoculation treatments with various types of bacteria
improved dry matter of both pea and wheat plants as compared to compost 11 (without
any inoculation).This increase in DM of pea plants, recorded 27.3, 23.8, 22.5 and 20.4 %
for bio- compost treatments and 41.5, 40.9 and 36.2 % for compost 1 treatments as well
as such increase, of wheat plants, which reach to 7.17, 4.18, 0 and 0.99 % for bio-
compost treatments and 10.2, 5.09 and 2,93 % for compost I treatments, respectively.
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Fig. 4. Effect of bio -compost and compost treatments on dry matter
production (g) of both pea and wheat plant at fiowering stage

2- Yield and its components:-

Treating the sandy soil with bio-compost, compost I and compost IT caused a
marked improvement in the yield and its traits, represented by vield of seeds or grains,
yield of straw, weight of 1000 seeds or grains and harvest Index (Table 5). The
magnitude of response varied among various treatments, under stuay.

Data clearly indicated that the vield and its components tended to increase as a
result of mineral fertilizer treatment as compared to other treatments .Also ,incorporation
of organic manure as well as compost inoculated with different microorganisms in soil,
caused a significant increase in seeds or grains and straw vield compared to compost
treatment without inoculation {compost II). Moreover, highest yield was recorded in
compost I (ABC), regardless of bacteria type, as compared to bio-compost and compost IT
treatments. On the other hand, compost I where inoculation with A4 .cvoococcum
appeared to have maximum increase in seed and straw yield of pea as well as grains
and straw yield of wheat as compared to other treatments. Such a result is confirmed by
Amara and Dahdoh (1997), Hoflich ef &/ (2000) and Saleh et a/. (2000).

It may be worth to mention that harvest index and 1000 seeds or grains weight
were slightly affected with compost treatments but in case of bio-compost and compost
IA such parameters were increased as compared te another bacterla treatments.
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E:- Nutrients uptake in pea and wheat plants and crude protein .

Macronutrients uptake were evaluated at two growth stages of pea and wheat
plants, Data obtained are recorded in Table 6. Obtained results revealed that, at flowering
stage, nutrients uptake (N, P & K) for both pea and wheat piants was affected by
compost treatments . Again, mineral fertilizer treatment was superior in (N, P & K) uptake
as compared to other bio-compost or compost treatments.

Table 5, Response of pea and wheat yield to applied bio-compost and compost Treatments .

Pea Yield
Treatments* Seeds vield (Kg/ | Straw yield | Weight of 1000 Harvest
fed.) (Ka/ fed.} seeds (g) Index
MF 356 1094 170.1 0.325
Bio-compost A 282 1013 158.3 0.278
8io-compost B 275 984 149.4 0.279
Bio-compost C 276 954 151.3 (.289
Bio-compost ABC 292 984 161.0 0.297
Compost JA 335 1088 166.2 0.308
Compost IB 324 1054 164.5 0.207
Compost IC 304 1026 163.9 0.296
Compost II 205 850 140.5 0.241
L.5.D. 5% 15.0 33.2 15.0 0.15
Wheat Yield
MF 804 927 48.12 0.867
Bio-compost A 740 801 44.06 0.924
Bio-compost B 736 758 43.89 0.922
Bio-compost C 723 786 42.91 0.919
Bio-compost ABC 741 811 43.56 0.914
Compost 1A 784 910 47.28 0.862
Compost 18 772 907 47.02 0.851
Comipost IC 759 897 45.58 0.846
Compost 11 686 741 40.54 0.925
L.S.D. 5% 15 274 1.32 0.41

* MF{ Mineral fertilizer)

* Bio-compost A {rice straw compost enrich with A chroococcum)

* Bio-compost B {rice straw compost enrich with B. megatheriurr)

* Bio-compost C (rice straw compost and enrich with 8, dircwlanse)

* Bio-ABC (rice straw compost enrich with A, chroococcum, B, megatheriumand B. dirculanse)
* Compost I A{rice straw compost inoculation the soil with 4. chroococeur)

* Compost I B (rice straw compost and inoculation the soil with 8, raegatherium)

* Compost 1 C (rice straw compost and inoculation the soil with 8. dircufanse)

* Compost II (rice straw compost without any inoculation).
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However, inoculating the soil with A.cfvoococcum, B megatherium and B. dirculanse and
increase in nutrients ((N, P & K)) uptake as compared to
with A.chroococcum 8

application of compost resuited
bio-compost or compost Il treatmenis. Single inoculum
megatherium and B. dirculanse in compost 1 treatments combined with Rhizobia of pea
plants, bath of them increased N, P & K uptake . Obtained resuits were in agreement
with the findings of Hussein e a/ (1997), Parmar and Dadarwal {1999} and Ragab
(1998) who reported that inoculation with Rhizobia and Azotobacter or phosphate
dissalving bacteria

Table 6 . Macronutrients uptake by pea plant as effected by applied bio-compost and

compost treatments
A: - Flowering stages.
Pea Wheat
Treatments Nutrients uptake {mg/plant)
N P K N P K
MF 18.21 1.91 8.12 17.01 1.83 17.14
Bio-compost A 13.79 1.11 6.73 10.91 1.53 14.18
Bio-compost B 11.85 1.29 6.03 9.06 1.83 13.59
Bio-compost C 11.20 0.35 7.06 8.42 1.40 16.39
Big-compoast ABC 12.08 1.08 6.43 8.88 1,57 14.98
Compost JA 16.99 1.47 7.06 14.15 1.66 18.75
Compast IB 15.26 1.73 8.82 12.54 1.95 15.45
Compost IC 13.94 1.15 9.04 10.98 1.50 17.53
Compost 11 13.14 0.67 4.09 6.42 1.37 14.06
LS.D. 5% 0.78 0.56 Q.87 2.02 (.25 1,25
B: - Seeds or grains yield
MF 231.81 57.8 236.0 45.23 11.35 16,75
Bio-compost A 166.54 24.82 118.44 39.03 7.57 10.54
Bio-compost B 149.79 28.03 97.61 28.03 7.26 7.68
Bio-compost C 156.75 13.27 172.6 22.26 5.03 9.94
Bio-compost ABC 149.36 17.2 124.1 29.26 5.97 8.44
Compost 1A 207.8 41.9 144.1 43,99 8,05 10.82
Compost 1B 187.4 44.52 140.2 40.15 10.28 11.94
Compost IC 166.9 23.8 199.5 37.44 7.52 13.73
Compost 11 124.51 14.62 97.48 18.92 4.61 5.09
LS.D. 5% 3.02 1.01 2.52 2.84 1.24 1,51
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C:-Straw yield
MF 104.59 16.2 101.9 44.96 17.19 74.24
Bio-compost A 72,66 5.94 64.2 25.28 6.63 42.51
Bio-compost B 64.7 7.24 57.72 17.57 7.28 40.33
Bio-compost C 61.2 4.14 75.7 17.63 5.48 44.17
Bio-compost A, B&C 76.5 4,75 76.4 21.1 7.23 47.82
Compost 1A 86.4 8.59 88.5 41.79 10.58 63.50
Compost IB 77.99 11.91 70.11 28.54 12.25 56.08
Compost IC 73.52 13.28 90.9 25.51 9.90 60.92
Compost 11 52.74 6.54 51.01 16.51 6.75 37.93
L.S.D. 5% 2.52 0.89 2.03 1.34 0.89 1.06

* MF (Mineral fertilizer)

* Bio-compost A (rice straw compost enrich with A ofroocaccim )

* Bio-compost B ( rice straw compost enrich with B, megatheriui )

* Bio-compost C (rice straw compost enrich with B. cicufanse)

* Bio-ABC (rice straw compost enrich with A chvoococcum , B. megatherium and B, dirculanse )
* Compost I A{rice straw compost and inoculation the soil with A. chroococcum)

* Compost 1 B (rice straw compost and inoculation the soil with B. megatherium)

* Compost I € {rice straw compost and inoculation the soil with 8. circufanse)

* Compoest 11 (rice straw compost without any inoculation).

Increased P and N content of faba bean plants.

With respect to nutrients status of pea and wheat plants at harvest stage , data
presented in Table 6 show that behavior of nitrogen, phosphorus and potassium uptake of
the straw and seeds or grains of developed plants foliowed the same trend of those
obtained at flowering stage which had, however, higher values than those obtained at
harvest stage. This Is true in spite of the superiority of K- uptake in seeds of pea plants
treated by bio-compost and compost 1 treatments. Relatively low values representing the
nutrients (N, P & K) status in the straw of the harvest stage may be due to the
translocation of the elements to seeds or grains as a step towards their protein synthesis.
Obtained data agree with Rashad ef al (2001) who reported that such inocula
{Achroococcum, B megatherfium and B, dircuvlanse) may produce growth promoting
substances such as auxins, and stimulating the microbial development which is reflected
on the nutrient uptake. Also, Farid (2003) added that ,Azorhizobia and many bacteria
strains act as plant growth promoting rhizobacteria (PGPR) and improve macronutrients
(N, P and K) and water uptake.

It may be worth to mention that nutrient uptake status in seeds or grains of both
pea and wheat plants, were positively affected crude protein contents (Figure 5).
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Fig . 5. Effect of bio ~Compast and compost on crude protein (%} in seeds or
grains of both pea and wheat.

needed for accomplishing this study .
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