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ABSTRACT

Two field experiments were carrled out for two successive seasons of 2004 -
2005 at ismaillla Agric. Res. Station (Agric., Res., Center) to study the effect of
organic manure (rice straw compost and chicken manure) application both
individually andfor both in combination with clay minefal {feldspar) or potassium
sulphate applied at iwo doses (Recommended dose) and 75% of recommended dose
of K) on some soil physical and chemical properties and peanut yield under the
affect of inoculation wlth potassium dissolving bacteria. Organic manures were
added at the rate of 20m°ffed., while, feldspar and or potassium suiphate was added
fo the soil at the rate of 50 and 37. Skg K20 Hed.

Results revealed that the addition of both organic manure alone and/ or
combined with feldspar (recommended dose) to the soil decreased bulk density and
increased total porosity at both growing seasons compared to the soil without organic
manure or feldspar.

Application of chicken manure mixed with feldspar (at rate 100%) and
inoculated with Baclus pasteunii increased significantly the available N, P and K
contents in the soil as compared to the control treatment (without inoculation).

Results demonstrated significant increases of peanut yield for both seasons
due to the addition of elther rice straw compost or chicken manure to the soil mixed
with feldspar and incculated with Bacllus pasteuni and followed by potassium
suiphate fertilizer. The lowest value of peanut yield was obtained with rice straw
compost without baeteria Inoculation and potassium mineral fertilizer. Also, results
showed that N, P and k content of both straw and grains along with oil content
increased due to the addition of organic manure combined with feldspar and
inoculated with bacteria than those obtained by without inoculation treatments.

In conclusion, it is of worth to note that the addition of organic manure
combined with feldspar at 100% of fuil recommended dose and soil inoculation with
Bacilius pasteuni led to decrease soil bulk density and increase total porosity as well
as improve the nutritional status and increase yield of peanut plants grown on sandy
soil under drip irigation system.

Keywords: Rice straw compost, chicken manure, feldspar, potassium sulphate,
potassium dissolving bacteria (Bacilus pasteurii) , peanut and sandy soil

INTRODUCTION

Recycling {composting) ¢f organic wastes such as crop residues and
animals wastes In agriculture may have a role in decreasing the enormous
consumption of chemical fertilizers, in Egypt in newly reclhimed soil. Awad
(1994) pointed out that the imporlance of organic matter to Egyptian
agriculture comes directly next to water importance.,

At the same time, organic amendments are usually added to soils to
improve their physical, chemical and biological properties and / or provide
plants with nutrients.Seddik and Laila (2004) showed that adding vermiculite
or bentonite with chicken manure or rice straw compost to sandy soil
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increased significantly total porosity, available water content, soil field
capacity and peanut yield, contrary to bulk density and hydraulic conductivity
where their values were significantly decreased.

The most important sources of k in soil minerals are the primary
aluminosilicates, which include k feldspars.Biakanova et al. (1985) and
Seddik (2001) showed that microorganisms solubilize the minerals by direct
enzymatic attack and those, which promote the degradation through their
metabolites. They noted that this chemical degradation could proceed either
by acidolysis or by complexolysis. Gupta (1999) reported that k in fertilizer
(from commercial fertilizers, organic manures, crop residues, cover crops)
takes on the lonic form when it dissolves, Thus, k from all sources is the
same. Once the k is in k' form, it makes no difference what the original
sources might have been, all k™ are now the same and are subjected to the
same fate in the soil. Abdel wahab ef al. (2003) found that the highest values
of plant growth parameters were obtained in case of organic compost
application in combination with the chemical or natural sources of k as
feldspar.Abdel wahab (1999) stated that mixing the natural materials with
compost after compostmg process led to increase the dissolution of nutrients
by formation of onganic acids and chelating agents, EL-—Etr ef aI (2005) found
that application of farmyard manure with low level at 10m®fed™, carrot plants
accompanied with Penecillium expansum fungus helps in releasing
potassium from feldspar more than those from potassium sulphate, which in
tum reflected in improving the growth and yield of carrot crop.

The current work was planned to investigate the individual and
interaction effects of organic manure and feldspar along with B.pasteurii
inoculation on soil total porosity, bulk density and available N, P and K in the
soil, peanut yield components of as well as the refiection of these applications
on nutrients status in peanut straw and grains.

MATERIALS AND METHODS

Two fleld experiments were carried out on (Arachis, hypogea, Giza 5)
crop grown on sandy soil under drip irrigation system at Ismailia Agric. Res.
Station (A.R.C) during the growing seasons of 2004 and 2005 to study the
effect of organic manure and feldspar along with potassium dissolving
bacteria inoculation on soil physical and chemical properties under peanut
cropping system.

The soil under study were analyzed and described in Table (1) while chicken
manure, rice straw compost and feldspar constituents analyses are described
in Table (2).

The expenment was designed in a split- split plot design with three
replicates. The main plots were for the organic manures (nce straw compost -
and chicken manure) which were added at the rate of 20m? / fed.and with
thoroughly mixing irncorporated into the upper surface soil layer two weeks
before peanut cultivation.

The sub main plots were inoculated and uninocuiated with potassium
dissolving bacteria (Bacillus pasteurii ) as namely( Biopotash) and mixed with
the surface layer at the rate of 1 kg / fed.The sub-sub piols were two
potassiurn sources with two levels 37.5 and 50kg fed™ which equal to (75%

6676



J. Agric. Scl. Mansoura Univ., 31 (10), October, 2006

and 100%) of potassium recommended dose for peanut in the form of
feldspar (15% K;O) or potassium sulphate (48%K;0). phosphorus and
Nitrogen fertilizers were added at a recommended dose(200 and 140 kg
fed") of peanut in the form of super phosphate 15.5% P,Os and ammonium
sulphate (20.6% N), respectively. Both potassium and phosphorus fertilizers
were completely added to the soil before peanut cultivation.

Table (1): some physicals and chemical properties of experimental soil

Particle size distribution% | values chemical properties values|
Sand 89.00 PH (1:2.5 soil water suspension) | 7.84 |
Siit 3.50 KaCos% 1.78
Clay 7.50_ |Organic matter % 0.30
Textural Class Sandy EC dS/m (saturated paste extract) 0.53
Bulk density g/cm” 1.97
Hydraulic conductivity 5.80
Field capacity % 18.20
Wilting point % 7.8
Available water % 10.5
Cations in sat extract (meq/L) Anions in sat extract {meq/L)

Ca 1.39 COs” 0.00
Mﬁg{‘ 1.53 HCO4 1.85
a 1.20 Cl 1.30
K 1.00 804~ 1.97
Avaitable macronuirients (ppm o
N 45.0 ]
P 2.51 ]
K 56.1 ]
Table (2): Some characters of chicken manure, rice straw compost and
feldspar

Determination |Chicken manure| Rice straw compost | Feldspar
EC dS/m (1:10) 7.08 6.61 0.44

H(1:10) 8.30 7.57 8.56
Organic matter % 8.24 56.64 -
IC/N ratio 20.54 14.10 -
Total N % 2.50 2.33 -

vailable N (ppm) 435 - 66
Available P (ppm) 170 5033 5.70
Available K (ppm) 223 6319 230

At maturity (150 day) peanut was harvested. The yields of straw and
pods were recorded. Samples of straw and grains were oven dried at 70 C up
to a constant dry weight, ground and prepared for digestion, Also, soil
physical properlies, N,P and K were determined according to Cottenie et
al.(1982). Oil conteni for peanut seeds was determined according to Bligh
and Dyer (1959). Data obtained were subjected to statisticai analysis
according to Snedecor and Cochran (1982).
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RESULTS AND DISCUSSIONS

1-Physical properties:
Bulk density and total porosity:

Soil bulk density is considered as good indicator for the improvement
of the main soil physical properties. It is well know aiso that total soil porosity
, hydraulic conduciivity , soil moisture contents , pore size distributions and
the other physical properties are related either directly or indirectly to the soil
bulk density . Data in Tabie (3) revealed that addition of rice straw compost or
chicken manure to the soil decreased bulk density and increased total
porosity compared to the soil without organic manure, in both growing
seasons.

Table (3): Effect of organic manures and feldspar on soil Bulk density
and total porosity as affected by inoculation with potassium
dissolving bacteria for both tested seasons.

[ Bulk density g /cm”
Season 2004 Season 2005
Treatments (T) Inoculation (1) Inoculation (1)
ith |Without] Mean | With | Without | Mean

Control 164 185 [1684 [ 1.60 1.62 1.81
Rice straw compost onl A7 156 ] 156 | 1.53 156 | 1.54
Rice straw composti-Fel:':]g@ 75% 51 153 [ 152115841 1.57 1155
Rice straw compost+Feldspar 100% 150 154 [152] 150 .53 [0.75

ice compost +K2504 75% 1591 1.57 [ 158 ] 1.54 153 [1.53

ice compost +K;S0,4 100% 1.53 o4 ] 1531154 1.55 |1.54 |

hicken manure only 161 157 [151 1452 | 155 [153

hicken manure + Feldspar 75% ST 150 15071862 151 [1.51
Chicken manure + Feldspar 100% 49 147 11481148 148 [1.48
Chicken manure + KaS04 75% 1.54 b5 1156541 1.54 1.53 [ 1.53

hicken manure + K>S504 100% 1.54 | 153 [ 153 [ 150 1.51 1.50
Mean 154 | 164 | .54 | 1.53 | 1.40 | 1.46
#.S.ﬁ at 5%

0.03 0.01

i N.S 0.04
‘HI 0.02 L 0.03

“Total porosity%
ontrol 8011 39.17 [ 641 [437 ] 414 1425
ce siraw compest only 4231 420 (4211459 | 448 [453
Rice straw compost + Feldspar75% (4591 448 [45.3 [ 47.7 | 46.9 | 47.3
Rice straw compost + Feldspar 100% [ 49,1 485 [ 488 [ 90.1 500 (700
gjce compost +§5204 75% 412.1%) 420 [ 417 | 432 440 1436
ice compaost +K;804 100% 42. 1.8 [ 41.9 [ 429 428 428
Chicken manure only 311 411 14211903 497 70
hicken manure + Feldspar 75% Bl 459 ] 463 | 49.3 468 [48.0
Chicken manure + Feldspar 100% 89 4/7 14831515 50.7 | 5119
Chicken manure + KaSo04 75% 411 402 [ 406 | 437 | 428 | 43.2
Chicken manure + KaSo4 100% 1.8 41.8 [ 418 [ 441 44.3 [ 44.2
Mean 48.3 3.2 | 457 [ 539 | 45.8 |48.9
SDats%
1 0.22 0.54
i a.s 5.9
Tx! 0.31 | 0.44

"N.S = Not significant
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This is due to the increase of the decomposition rate of organic
matter by time and the indirect effect of organic matter on soil biochemical
and physical properties. These results are in good agreement with those
obtained by Aziz et al. ( 1999 )and Seddik and Laila( 2004 ) .

; Also, results showed that the vailues of soil bulk density decreased
significantly in both growing seasons due to the organic manure especiaily
when in applied in combination with feldspar mineral . The application of
chicken manure mixed with feldspar at the rate 100 % and inoculated with B.
pasteurnii was better than those of the other treatments as compared to either
chicken manure or feldspar only. This is due to that the addition of mineral
and organic manures together is better than adding them individualily,
because the mineral increased field capacity and water holding forces of soil.
These results are In good agreement with those obtained by EL-
Toukhy(1982) and Seddik and Laila(2004 ).

Conceming the effect of treatment, data also showed that there were
no much differences between values obtained due to the inoculation with
potassium dissolving bacteria and without, especially when inoculation was
combined with both feldspar or potassium sulphate compared to control. Also
there were no differences between the rates of minerals added to both
organic amendments under study.
2-Available N, P, and K in the soil:

Data in Table (4) show the status of the available N, P and K in the
experimental soil as affected by application of organic manure and feldspar
mineral inoculated with or without potassium dissolving bacteria.

Results indicated that adding organic manures (chicken or compost)
each aione increased available nitrogen in the tasted soil in both growing
seasons as compared to the control treatments. Moreover, chicken manure
treatments were superior in Increasing available N content as compared to
rice straw compost or control (mineral fertilizer without inoculation). This is
due to that the application of organic manures to sandy soil resulted in
reducing pH values and increasing the total soluble salts and soluble icns
(Khalifa et af. 2000) .In fact available N in soil was positively affected by the
application of organic manures when combined with feidspar and or
potassium sulphate(75 % and 100 % ) and inoculation with B. pasteurii .

Moreover, chicken manure treaiments combined with feldspar at the
rate of 100 % and inoculated with B. pasteurif was superior in increasing
available N content as compared to other treatmenis in both growing
seasons. This is due to poor organic matter contents of these soils that
ensure original indigenous microorganisms population, which in turn are not
able to compete with the micrcbes in the biofertilizer inocula and the organic
matter decomposition, which led to increase the availability of soil nutrients
to the cultivated plants (Khalil et i, 2004).

Regarding the available phosphorus in soil , data in Table (4)
detected a significant increase in avalable P after the application of organic
manures individually or in combination with feldspar or potassium sulphate at
the rate {( 75 % , 100 % K,O ). With respect to the effect of organic manures
combined with natural mineral on P- availability, results showed more positive
effect for chicken manure in combination with feldspar at the rate 100% when
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inoculated with B. pasteurfi. Obtained results agree with (Laila et al. 2005)
who reported that organic acids resulting form the metabolic breakdown of
organic materials form a complexes with the inorganic phosphate. This
formed phosphorus was more readily available to higher plants and the
precipitation of P by calcium was inhibited. Moreover, microorganisms have
the ability to affect the soil reaction. The soil microenvironment leads to
solubilization of inorganic P- and organic P- as welt as their dissolving by
organic acids bacteria after which free phosphate may sometimes be
released through hydrolysis or dephosphoryiating action on organic
compounds by a wide spectrum of enzymes elaborated from microorganisms.

Table (4): Effect of organic manures and feldspar on macro nutrients
availability in soil as affected by inoculation with potassium

dissolving bacteria
Nippm] ;| 'P (pp'nt? T 1 K{ppm)
noculation
Freatments(T} With[Without [ Mean] With | Withd Mean | With | Without | Mean
Season 2004
] 405 401 [403 (14501 153 | 149 | 779 60.5 69,2

icostrawcompostonly ~  [659| 509 [584] 236 | 201 | 218 | 79.1 68.2 72.7
Elce straw compost+Feldspar 75%]74.1[ 701 [ 7211 229 | 207 | 21.8 [ 102.7 69.9 86.3

ice straw compost+Feldspar 769| 727 {748 243 | 232 [ 238 ] 1101 70, 90.1
100%
Rice compost +K2504 75% 72.8] 631 [679; 220 | 217 ] 223 [ 1082 69.2 88.8

ice compost +K;S0, 100% 732| 612 [672] 231 | 223 | 227 09.7 72,7 81.2
Chicken manuré only 885 717 83.1 | 243 | 239 | 291 | 889 75.3 82.1
Chicken manure + Feldspar /5% [899] 795 4.7 | 254 | 240 | 247 | 1137 76.1 94.9
E!_cken mantre + Feldspar 100% 918 867 [898) 277 | 252 | 264 ; 1158 779 96.8
Chicken manure + K)S0, 76% 728 702 |M6] 227 | 203 | 213 | 111.7 74.1 892.9
Chickan manure + K;So, 100% (748 720 1739 230 | 21.7 | 224 | 1149 732 4.1
Mean 746) 677 (712 240 | 216 | 228 | 1029 71.4 Y&
L.S.0at5% - -
u : 12 1.3 0.9
] 09 1.1 21
Txl 23 15 0.5 ]

Season 2005

Control 412 401 406 [ 15.1 157 | 154 | 791 60.1 69.6
Rice straw compost only 66.7] 491 |579( 228 | 190 | 208 | 82.7 87.1 74.9
Rice straw compost+Feldspar 75%739| 679 |708 | 239 = 203 | 221 [ 1019 €8.0 84.9

ice straw compost + Feldspar 75.8| 70.0 81242 | 229 1 238 | 1111 69.6 9.4
100%

ice composl +K;50, T5% 720 62.1 | 671 218 [ 208 | 213 | 682 | 88.9
Rice compost +K;So, 100% 73.1] 610 [671] 230 | 218 | 225 | 1090 69.0 89

Chicken manure only 89.1] 765 [828] 241 | 227 | 234 | 89.7 71.1 80.4
Chicken manure + Feldspar 76% ]90.9{ 79.7 | 853 268 | 23.6 | 252 | 1139 73.1 835

Chicken manure + Feldspar 100% |91.0] 862 | 881 [ 270 | 243 | 257 | 1147 75.2 94.9
Chicken manure + K;S0, 75% 72.7] 691 | 7089 219 [ 197 | 208 [ 111.7 70.9 91.3
Chicken manure + KzSo, 100% 73.8 2 (7301 227 1 205 [ 1.6 | 1150 73.7 84,4
Mean 92.7] 666 [ 797 | 231 | 1.0 § 221 | 1034 69.6 B6.5
L.S.Dat 5% o
T T TTUT1s 7T 1.0 0.8

1.1 09 1.9
T x| 18 1.2 9.7 _

Data in Table (4) showed that the application of organic manures and
feldspar mineral or potassium sulphate as a source of K;O either individually
or in combination increased significantly potassium availability in the tested
soil for both seasons as compared to control treatment. However, the highest
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value were strictly associated with the applied chicken manure and or rice
straw compost combined with feldspar at the rate 100 % of K.O and
inoculated with B. pasteurii. These may be due to the role of organic manure
in maintaining the supply of K as it immobilize K from non - exchangeable K
 into solution.

Also the addition of OM to the soil encourages the growth of soil
microorganisms. These results are in agreement with (Singh et al. 2002) who
found that the application of FYM Increased the uptake of K by crops. The
increase in K uptake reduced the concentration of K in the soil solution and
root surfaces, inducing the release of K held on the extemal surfaces of soil
particles. There are more gradual release of K from the interayer. Further,
acldification causes K- release by the roots to balance excess intake of
cations under NH4 nutrition generated by decomposition of organic manure,
which might have helped in dissolution from acid dissolving minerals.
Sikander (2001) noted that the silicate bacteria have the ability to release
K-Q from the silicate minerals such as muscovite and orthoclase. Balabel
(1997) found that 7.9% K was released from orthoclase by inoculation with
B.circulans.

3. Effect of treatments on peanut yield and its components.
A) Peanut pods and straw yields.

Data illustrated in Table (5) show the positive effect of feldspar and
potassium sulphate at both tested seasons due to organic materals (chicken
manure and rice straw compost) on the yield of peanut pods. The positive
effect was occurred on the pods yield due to the chicken manure and feldspar
application when the soil inoculated with (Bacillus pasteuri). These
mentioned results were followed by those recorded by the treatments of rice
straw compost. This may be due to the production of organic acid by
microorganisms such as citric, tartaric and oxalic acids, which is the main
reason for of reducing pH values (Dacey et al.,1981). Regarding the straw
yield, data in Table (5) revealed the same trend as what previously
mentioned in peanut pods yield. Adding feldspar with chicken manure and or
rice straw compost to soil increased significantly peanut straw yield as
compared to mineral fertilizers and feldspars only. This effect was true at both
seasons and it was more pronounced in the case of chicken manure
combined with feldspar 100% inoculated with B. pasteurii. Results obtained
showed that the effect of potassium dissolving bacteria inoculation in the
peanut straw yield was higher than those treatments without inoculation. This
may be due to that the soil inoculation with (B. Pasteuri) led to a highly
remarkable increase in the released amount K and Si from feldspar mineral,
wgich are reflected in plant uptake and increased straw and yield (Seddik,
2001).

B) Ol content of peanut:

Regarding oil content in peanut seeds, data in Table (6) revealed that
its content as percentage was progressively increased over the control when
peanut plants received chicken manure + feldspar 100% as compared to
those individually added to rice straw composted.
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Table {5): Effect of organic manuras and feldspar on peanut pods and
straw ylelds Kg fed" ! for both tested seasons as affected by
inoculation with potassium dissolving bacteria

[ __Podsyleidkgfed” Siraw kg fed” J
Treatments{T} Inoculation { |
With | Without | Mean With Without | Mean
Season 2004
\ 974 002 938 2010 1951 1981
ice straw composi only 1230 1001 11155 2134 2057 2006
Rice strow compost + Feldspar 75% 2021 1981 2001 2441 2125 2283

ice straw compost + Feidspar 100% | 2273 | 2011 | 2142 | 2498 | 2300 2398
I8 compost +K;S0, 75% 501 | 1383 | 1447 | 2256 | 2110 2183
jce compost +K;So, 100% 1623 | 1578 | 16005 | 2381 2307 3392

Chicken manure only 2479 2134 2306.5 2234 2198 2216
ghichen manure + Feidspar 75% 27156 2342 2528.5 2541 2311 2426
hicken manure + Feldspar 100% 3641 3211 3426 2567 2423 2495
Chicken manure + K280, 75% 2630 2121 23755 2578 2476 2527
Chicken manure + K;So, 100% 2683 2541 2597 - 259 2495 2543
Mean 2158 | 19288 2043.3 2385 2250 2318
L.S.Dat5%
T 350 182
h $00 113
T xl 112 44
Seagon 2005
rof 1000 008.1 954,05 2110 2001 2056
Rice straw compost onl 131 997 1064 213 2100 2118
Rice straw compost + Feldspar 75% 2000 1883 18415 243: 2203 2318
Rice straw compost + Feidspar 100% 2110 1895 2052.5 2500 2939 2719
Rice compost +K;:S0, 75% 1210 1238 1224 2261 2113 2187
ice compost +K-So, 100% 1324 1492 1408 2367 2278 2323
Chicken manure only 2123 2010 2066.5 2240 2210 2225
Chicken manure + Feldspar 75% 2312 2113 2212.5 2460 2370 2415
Chicken manure + Feldspar 100% 2960 2073 20665 2501 2391 2446
IChickan manure + K80, 75% 2310 2100 2205 2500 2471 2487
Chicken manure + K;S0, 100% 2231 2213 2222 2573 2473 2525
Mean 188281 18111 18469 2371 2323 2347
L.S.Dat5%
u 2 163
120 40
Txl 97 32

Table {6): Effect of organic manures and feldspar on oil content (%) of
peanut seeds at both tested seasons as affected by
inoculation with potassium dissolving bacteria

Season 2004 | Season 2005
Treatments{T) Inoculation( [ )
' With | Without [  Mean With Without Mean

Control 20.5 20.1 203 21.2 20.% 206

Rice strew compost only 35.6 20.9 28.4 36.7 18.9 283

Rice straw compost + Feldspar 75% 44,1 40.1 421 43.9 41.2 42.6

Rice straw compost + Feldspar 100% 45.9 42.7 44.9 45.8 42.0 43.9

Rice compost +K;S04 75% 42.8 33.1 aroe 32.0 34.1 331
|_Rica composl +K,80, 100% €2 | 32 372 431 320 376
|_Chicken manure only 403 | 317 39.0 414 72 |. 39.2

Chicken manure + Feldspar 75% 17423 395 40.9 421 401 41.1

Chicken manure + Faldspar 100% 47.1 41.2 44,2 46.8 413 44.1

Chicken manure + K;S0, 76% | 328 30.2 NS 3.2 209 36

Chicken manure + K50, 100% 34.8 32.9 3.0 M.7 321 33.4

Mean 383 32.7 355 38.2 33.6 359

L.S.Dat 5%

T 21 25

1 1.2 1.4

Txl 1.0 1.1
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This trend may be due 1o the effect of chicken, compost and feldspar
specially when inoculated with potassium dissolving bacteria. Also data
indicated that there is no difference between results recorded for both tested
Seasons.

4- Nitrogen, phosphorus and potassium content in grains and straw
yield:

A) Nitrogen, phosphorus and potassium content in grains:

Data in Table (7) show the effect of both potassium sources and
organic manure combined either with or without inoculation with potassium
dissolving bacteria at different rates of potassium application on N, P and K
contents in peanut grains.

Data represent the values of macronutrients (N, P and ¥ ) showed a
positive response to the applied treatments .However the highest vaiues of N,
P and K were strictly accompanied with bacteria inoculation , especially when
combined with feldspars and chicken manure followed by feldspar and rice
straw compost both with 100 % rate for both tested seasons .

Data also revealed that their was no much difference between the
data obtained from both growing seasons. This trend may be due 1o a similar
behavior of bacteria and availability of macronutrients in sandy soil.

As for N content, resulls indicated that the effect of organic manures
(rice straw compost and chicken manure) when both combined with feldspars
mineral inoculated with bacteria, they led to N percentage increases by 20
and 40 %, respeclively, at both seasons, while without inoculation the
percentage increases were 6 and 16 % over the conirol .N content increases
may be due to organic manure application combined with potassium
dissolving bacteria compared 1o the uninoculated soil plots. These findings
indicate the synergetic effect of such decomposed organic materials on
improving the performance of plant nutrition by peanut plant and symbiotic
nitrogen fixation (Abdel Wahab et af., 2003).

The corresponding percentage increases for P were (at first
seasons) 23.0, 53 and 19.0, 42 against 30.0, 61 and 19, 23 for the second
season over control for either rice straw compost or chicken manure with and
without bacteria inoculation, respectively.

Potassium content was increased significantly as a result for the
combination of bacteria inoculation and potassium sources added to the soil
at both tested seasons. Data also cleared the stimulation effect of potassium
dissolving bacteria on K content in grains, when added to feldspar and
potassium sulphate as potassium source. While, the inoculated treatments of
feldspar especially those combined with chicken manure application recorded
higher percentages than the other treatments, also K percentages increased
by 78 % at first season and 100 % at second one over the control. This could
be attributed to organic manure application, which enhances the metabolic
activity within plants and promotes the migraticn of the metabolites through
roots and stems toward leaves that may increase the percentage of nutrients
in leaves and steams (Sikander, 2001}. On the other hand, it is well known
that the marginal soil such as sandy soil is very poor in nutrients and posses
low organic matter. Smail amounts of organic matter can modify the soil
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properties as well as strongly affect the soil chemical, physical and biological
features.

Table {7): Effect of organic manures and feldspar on macro nutrients
contents in peanut grains at both tested seasons as affected
by inoculation with potassium dissolving bacteria

| PR ]

K%

inoculation { 1)
Treatments(T) Wlthl \muom [ Wisan | Wih_[Withou| Mean | Wih [Withoul[Mean
Season 2004

240] 240 240 | 043 | 042 | 043 | 076 | 0.75 [ 0.76
269]| 265 267 [ 051 | 049 | 050 | 0.80 | 0.77 | 0.79
2.70] 267 269 | 052 | 050 | 051 | 086 | 080 | 0.83
.00 265 283 | 053 | 050 | 052 | 089 | 0.85 | 0.87
270| 267 269 | 058 | 051 | 054 | 0.83 | 0.84 | 0.84
2, 87 269 | os8 | 052 | 085 | 0.85 | .83 | 0.84
. 056 [ 058 | 091 | 083 | 0.87
.90 300 | 062 | 058 | 060 | 1.00 | 092 | 0.97

060 | 063 | 135 | 126 | 131

82

Chicken manure+Feldspar 75% 3:ﬂ9 2
Chicken manure+Feldspar 100% 350]
Chicken manure + K,So, 73% 3.10] 2.06

320 | 0.
258 | 085 | 0.62 | 0.64 | 0. 0.86 | 0.89
Chicken manure + K;So, 100% 313] 216 | 266 | 066 | 054 | 060 | 0.4 | 0.88 | 0.91
ean 201] 260 | 2.76 | 058 | 0.54 | 058 | 062 | 0.87 | 2.91
SDat5%
02 02 02
08 0.1 0.1
xl | 0.1 0.2 02
[ Season 2005
Control 750] 251 | 251 | 042 | 042 | 0.42 | 0.7 | 0.73 | 0.72
Rice siraw compost only 265] 264 | 267 | 051 | 0.49 | 050 | 0.81 | 0.72 | 0.77

! L
Eica straw composl + Feldspar 75% (2.71] 267 | 269 | 052 | 050 | 0.51 | 0.86 | 0.81 | 0.4
ice straw compos! + Feldspar 100% 302 2.65 | 2.4 | 055 | 050 | 0.53 | 0.90 | 0.86 | 0.88
Rice compost +KzS0q 75% 2.70] 266 | 2.68 | 0585 | 052 | 054 | 0.82 | 0.8 | 0.81
Rice compost +K;Sa, 100% 2.71| 268 | 2.70 | 058 | 053 | 056 | 0.83 | 0.8 [0.82

Chicken manura only 310 2.96 3.03 0.53 | 0.49 0:51 093 | 0.84 10.89
hicken manure+Fsldspar 75% 318 282 305 | 056 050 [ 0.53 110 | 086 [ 0.98
Chicken manure + Feldspar 100% 354 207 281 | 068 | 052 | 060 [ 140 [ 130 | 1.35

Chicken manure + 1;50, 15% 3.02] 219 | 2.61 | 050 | 0.54 | 057 | 0.93 | 0.85 | 0.69
Chicken manure + K;So, 100% 3.14[ 202 | 2568 | 061 [ 055 | 0.58 | 095 | G.86 | 0.91
Mean 2.04] 254 | 2.74 | 055 | 051 | 053 | 093 | 0.86 [0.89
L 5.0 at 5%
T 0.2 0.2 0.1

05 04 0.6
!l’xl 02 0.1 | 041

B) Nitrogen, phosphorus and potassium content in straw:

Regarding the content of N, P and K in peanut straw, data in Table
(8) revealed that they increased progressively as a result of applied feldspars
and organic manures specially when inoculated with bacteria. These results
may be due to the behavior of the bacteria in sandy soil. Data also revealed
that their was no much difference between the two tested growing seasons.

However, at feldspar T00% rate, there was a significant increase in N, P
and K contents of peanut straw when inoculated with bacteria at both applied
organic manure compared to those without inoculation.

From the abovementioned results, it can be concluded thal straw
contents of N, P, and K were greater in vegetative parts and were greatly
increased the nutrient conients due to the application feldspar at the high rate
at both growing seasons.
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In fact, sandy soil is very poor in plant nutrients specially potassium
and may face such great problems by applying the organic and or minerals.
Hence, using of potassium dissolving bacteria with the compost or minerais
may become a suitable solution for reducing the heavy use of none-ece-
friendly chemical! fertilizers.

Table (8): Effect of organic manures and feldspar on macro nutrients
contents in peanut straw at both tested seasons as affected
by inoculation with potassium dissolving bacteria

N % 1 P % 1 K% )
Inoculation (W)
Treatments(T) With Withoul] Mean | Wih [Wahoull Maan | Wah [Wihoul Mean
Season 2004
ntrol 207 | 206 1 2.06 | 0.28 | 0.2 0.25 0.4 04 [0.40
ce siraw compost only 212 | 200 [ 211 | 0.28 | 0.2 0.26 042 | 041 | 0.42
icg straw com; Feldspar75% | 229 ] 21 | 220 | 031 | 025 | 028 | 045 | 042 | 0.44
ice straw compost+Feldspar 100% | 2.34 | 225 | 230 | 032 | 0.28 0.30 048 | 044 | 046
ice compost +KzS04 75% 236 | 23 12331029 | 026 0.28 051 | 047 | 0.49
ice compost +K;Sos 100% 24 | 2351 238 | 028 | 0.27 0.28 053 [ 05 | 052
icken manure only 309 | 33 [ 320 [ 031 | 028 0.2¢ 043 | 043 | 046
hicken manure + Feldspar 75% 3411 335 ] 338 | 033 | 0.28 0.31 0551 05 [053
hicken manure + Feldspar 100% 345 | 336 [ 341 ] 037 | 033 0.35 057 | 052 | 055
hickan manure + K; m% 343 [ 337 1 340 | 03 | 027 0.29 059 | 053 | 056
hicken manure + KaSo, 100% 346 | 34 [ 343 ] 031 | 029 0.30 0.61 [ 055 | 0.58
Mean 33 1317 | 326 | 031 | .27 0,29 051 | 047 | 0.49
L.S.D at 5%
T 0,03 0.01 0.01
{ 0.05 0.02 0.03
T x| 0.02 0.05 | 0.06
Season 2005
IControt 208 | 207 | 208 ] 025 | 0.26 0.26 043 [ 042 | 043
Rice straw compostonly 211 [ 242 [ 212 | 626 | 025 0.26 045 | 043 | 0,45
ice straw compost+Feldspar 75% | 222 | 22 [ 221 | 0.33 | 0.26 0.30 05 [ 045 [ 048
ice straw compost+Feldspar 100% | 23 | 228 | 228 | 035 | 027 0.31 0.53 | 046 [ 050
Rice compost +K:S50, 75% 235 [ 232 | 234 | 029 | 0.26 0.28 055 | 05 [ 053
ice compost +K;S0, 100% 24 | 241 1241 | 03 [ 027 0.29 056 | 051 | 0.54
Chicken manure only 338 | 33 | 334 [ 033 [ 027 0.30 048 | 045 | 047
[Chicken manure + Feldspar 75% 3.42 34 341 | 037 [ 028 0.33 056 | 048 | 0.52
Chicken manure + Feldspar 100% 347 34 344 ( 038 | 0. D.35 058 | 049 | 0.54
Chicken manure + K;Sa, 75% 345 | 342 | 344 | 031 | Q.28 0.30 08 | 051 [ 056
Chicken manure + K;So, 100% 345 | 343 | 345 [ 032 | 029 0.31 062 | 053 | 058
Maan 2.79 6 | 277 | 032 | 027 0.30 053 | 048 | 0.51
LS.0at5% 0.04 0.02 001
) 0.02 0.02 0.02
T x 0.01 0.05 0.03
REFERENCES

Abdel Wahab , A ., A .H Biomy and W. M EI-Farghal (2003). Effect of some
natural soil amendments on biological nitrogen fixation, growth and
green yield of pea plants grown on sandy soils. Fayoumn J. Agric .Res.
and Environ. 17 (2): 1-8.

Abdel Wahab, A.F.M. (1999). Iron - zinc - organic wastes interactions and

2

Ph.D. Thesis, Fac. Of Agnic., Ain Shams Univ. Egypt.

5685

their effects on biolegical nitrogen fixation in newly reclaimed soils.



Seddik, Wafaa M. A.

Awad, A.M.A. (1994), Crop residue effects on soil organic matier, wheat yieid
and nutrients dynamics. Ph.D, Thesis, Fac of Agric., Alex. Univ,, Egypt.

Aziz , M. A F .A Sallam, A .H EL .Gendy and Moniem (1998). Some
physical and hydrological properties of sandy soil of Imshas as affected
by conditioning and irrigation conditions.

Egypt .J Soit Sci. 39: 531 — 559,

Balabel , N , M. A. (1897) .Silicate bacteria as biofertitizers M. Sc. Thesis,
Fac., Agric., Ain Shams Univ., Egypt , Pp.51 - 60 ,& 136-143 . ‘

Biakanova N., G. Karaviko and Z. Auakyana (1985). Cleavage of the slloxane
bond in quartz by Bacllius mucillaginous. Mikrobiologiyo, 24:27-30.

Biigh, E.G. and W.J. Dyer (1959). A rapid method of total lipid extraction and
purification. Canada. J. Bio Chem. Physiol., 37:911.

Cottenie, A.M.Verloo,L Kiekns, G. Veighe and R.Cameriynek (1982).
Chemical analysis of planis and sonls .Lab.Analy & Agroch Bt. State
Univ., Ghent.Beigium,- _

Dacey, P. W D. S. Wakeriey and N. W. Leroux (1981) The biodegradation
of rocks and minerals with particular reference to silicate minerals.
Warren spring laboratory report. No, LR 380 ME, Pp. 47.

EL - Toukhy, A, A. (1882). Studies on reclamation of sandy soils Ph .D.
Thesis, Fac. Agric ., Moshtohor , Zagazig Univ ., Benha Bransh |,
Egypt

E! Etr Wafaa M. , Wafaa M.A. Seddik and Nadia M.A. Ghalab (2005).
Availability of different potassium sources to camot plants as affected
by farmyard manure application and penecillium expansum fungus
inoculation. Egypt. J of Appl. Sci., 20 (113): 690-707.

Gupta, P.K (1999). Hand book of Soil, Femhzer and Manure. Agro Botanica
Press,

Khatifa, M, R., A Rabi and N. A. Hassan (2000) Effect on -farmyard animal
and-town vefuse application on some soil properties ‘and growth yield
and fruit elemental composition of pepper. J. Agric .Sci .Mansoura
.Univ. Egypt, 25: 5538- 5556.

Khalil, A, A., M. A. Nasef, F. M, Ghazal and M. A. El —-Emam (2004).

Effect of mtegrated organic manuring and biofertilizer on growth-and nutrient
uptake off wheat plants grown in diverse textured soils .Egypt. J. Agric.
Res., 82 (2):135-147.

Laila, K. M. A., Waffa T. El ~Etr and Gehan H. Yousef (2005). Effect of
Farmyard manure and some natural minerals on availability of some
nutrients in sandy soils under wheat -Malze sequence system. Egypt.
J - Appl - Sci. 20 (BA): 353-372.

Seddik Wafaa, M.A. (2001). Biological weathering of potassium bearing
mineral. Ph.D. Thesis, Fac., Agric., Ain Shams Univ., Egypt.

Seddik Wafaa, M:A. and Laila K.M. Ali (2004). Effect of some natural soil
amendments on some soil physical properties, peanut and carrot yields
in a sandy soil. Egypt. J. Agric. Res., 82 (2); 95-105.

Sikander, A. (2001). Effect of organic manure and inorganic fertilizers on the
dynamics of soil microorganism biomass, comnposition and activity. In
"Alternate organic fertilizers "Do workshop ", Islamabad, Pakistan, 19 -
20 June 2001.

6686



J. Agric. Scl. Mansoura Unlv., 31 (10), October, 2006

Singh, M., V. P. Singh and D .D Keddy (2002). Potassium balance and
release Kinetics under continuous rice — wheat cropping system in
vertisol. Field Crop Res., 77: 81 —- 91.

. Snedecor, G.W.and W.G. Cochran (1982). Statistical methods. Oxford and

IBM. Publishing Co., Pp 593.

el Jobl) 4alid o Sl (ased] g dgle )l 4950 4 glassh
Gitea 2aal daaa sy
eovas = B30 = A1 )50 & gagh 35 pa ~ Al g olgally ol V1 G sy e

Lpi )l Cipaldban (d Yero Jloy Yoot (liTia (gange 3add Llia 3 53 Oy ol
Chiliay 5V B CragpasS ) dppaal Bokadl dildad 85 Tl (Rl )38 Sisadl S pa) Llelady
(p—dip® Clil oy JpediD (pna) papdinll (g phacs pa dnains g B3 jike 3530y Lagd ( Gl 3D
g asShy gl ol il e ol 05 G jay ((Jomal 00 YO 54y gl Janal Joshansy
Ul 5 i p ggedi ll Lygad Y 0 ity SHad Gaged) Jib Jsmasa o s dSaity 3 5
Y.L 500 Siany papedipd G Sy il o K g Wiy o TV iy Bygutanld 33D
=1 ol e g i gt )y Glaill KGO paS

Lonl ) Sl pe Uaglie J 35000 5 53y Gl Gpuaedl Cliadl (o (sl A0l
o Aol pny LA D LoD 55055 Gy oalad ABISH aling) B b (L (pna gl
A5 Gl e gl o A i lllly Jandid g guand
sl Tgghad S D aa %Y+ ¢ iy il e Ehglie ol s Chibin TZY (A
Uy D Aldadly L Jidky pggoall ol 5 ) i il y 9 53D 0 Ly 3B u;"a-i-*-ﬂul?%')ﬁ-"
- miliasy)

e gall XS i (390l gD gomae (g gima S5 b ) T Ciaida ) S
Wl pasedtisll 238 U K, Tailey fandil e Al ol pill ilia g 501 (B CaagieS ARSY
o0 Oy OV OB CoappasS Y Ly 18 b6 dlia S Wiy pgpedi b 353 50 padh Aldes

3 2h—agilly Cun g B judlie e cagmlly B (g gt B dygiea S ) dlia S SIS
piss L iy (g 5D pallly fadill pa Ao glie 3y guaadl S0 Dby Gy ¥ Qe ISy ggeali i
(5 55D D a4y prmsad omals ines By ol Fill: F Ui (g A @RS e
Loeph 4 Al A Lol iy jy Toa Ul Z50KH i alisd B ol ol ol Chilia Al
iy g B Ui QS dda B i i (s gl J B pena S5 Sl LAY Ahadt geaaty

6687



