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RESPONSE OF KOCHIA INDICA WIGHT,
IRRIGATED WITH SALINE WATER, TO SOME
PHOSPHATE FERTILIZER RESOURCES AT WADI
SUDR AREA
(SOUTH SINAI)
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Kochia indica is annual bushy herb growing through many
geogrpahical areas. It is drought resistant, salt tolerant and
grazed by many animal species. This rescarch was carried out in
Ras Sudr at South Sinai characterized by calcareous soils where
phosphorus is found in unavailable form for plant absorption
and the transformation of this element is a great problem. An
experiment was conducted to study the effect of biofertilizer
{phsophate dissolving bacteria, PDB) and two mineral resources
of phosphorus, namely, rock phosphate and calcium
superphosphate at three levels (0, 30 and 60 kg P,0O; /fed.)
Studied parameters were forage fresh yield (FFY), forage dry
yield (FDY), crude protein yield (CPY), phosphorus yield (PY),
crude fibre yield (CFY) and total ash yield.

The results showed that by adding the biofertilzier
resource, all studied parameters have been significantly
increased. Also, increasing the rate of rock phosphorus lead to
significant increase of FFY, FDY, CPY, CFY, PY and total ash.
This increase was more pronounced under the medium level (30
kg P,Os/fed). The same trend was observed for calcium
superphosphate. The greatest values of all previous parameters
were obtained under the combination of the three phosphorus
resources.

Microbiological determinations indicated that applying
PDB together with inorganic phosphate fertilizer led to
considerable increase in microbial densities and activities in the
plant rhizosphere zone, including total microbial count, counts
of Azotobacter, Azospirillum, phosphate dissolving bacteria and
rate of CO; evolution.

Keywords: Kochia indica Wight, rock phosphate, calcium superphosphate,
phosphate  dissolving  bacteria, Bacillus  megaterium,
Pseudomonas fluorescens.
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Kochia indica Wight (blue bush) is a rapidly growing annual bushy herb
adapted to many geographical areas. It is drought resistant, salt tolerant and
summer forage which is accepted and grazed by many species of grazing
animals. Therefore, the effect of different sources of phosphorus fertilizer,
under saline and calcareous soil conditions of Ras Sudr area (South of Sinai)
on the productivity and the Quality of this plant might be studied.

In general, phosphorus in these conditions is found in complex
precipitated form. The transformation of this element into unavailable salts is
considered as one of the common problems under these conditions.

Phosphate dissolving bacteria, (PDB) posses the ability to transform
unavailable phosphorus in soil into available forms by secreting organic
acids which lower pH and bring about dissolving the bound forms of
phosphate. They play an important role in releasing more available
phosphorus from rock phosphate or other difficulf phosphorus forms through
producing organic and inorganic acids in addition to growth promoting
substances such as auxins, gibberellins and cytokinin which may improve
plant growth and stimulate the microbial development (Ali et al., 2002,
Abou El- Soud, ef al., 2003 and Abd El- Rasoul ef al., 2003).

Phosphorus has been recognized as a major element for plant nutrition.
El Toukhy (1997), mentioned that low- level of phosphorus enhanced
generally the different growth parameters as well as the productivity of
Atriplex sp. On the other hand, El-Deek et al. (1991) reported that adding
phosphorus fertilization to Atriplex sp. had no significant effect on fresh or
dry weight, while Abo El-Soud et al. (2003) found that, in newly reclaimed
soils, superphosphate appliction as a source of phosphorus slightly increased
the dry weight compared to those obtained from rock — phosphate. Nezam et
al. (2004) reported that the appliction of phosphorus alone did not produce
significantly high yield.

So, the purpose of this study is to investigate the effect of rock
phosphate, calcium superphosphate and phosphorus dissolving bacteria on
the productivity, chemical contents of Kochia indica plant as well as the
microbial content of the soil.

MATERIALS AND METHODS

Two field experiments were carried out under the saline conditions of
Ras Sudr experimental farm, South Sinai, on Kochia indica plant throughout
2004 and 2005 growing seasons.

Determination of soil physical and chemical properties of the -
experiment area (Table 1) and analysis of irrigation water (Table 2) were
done according to the standard methods described by Page et al. (1982).
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Table (1). Physical and chemical analyses of soil at Ras Sudr Exp. Farm.

| Particle size distribution %

v N €, - N

(aC0,% Coarse sand :;::; Silt Clay Texture OM.%
52.91 13.77 70.89 6.96 8.36 loamy Sand 0.237

luble cations (me/}) soluble anions (me/1)
EC (dS/ H 52

C@sm | p Ca~ | Mg~ | Nao | K | COs | HCOy | CI [ SO

5.29 8.08 32.5 9.5 54.2 4.1 - 1.7 21.17 77.43

Table (2). Analyses of irrigation brakish under ground water

Cations (me/l) Anions (me/l)
T.S.S. H
ppm | P Ca” | Mg" Na® K| HCO; cr SO,
8400 7.45 2045 16.10 47.93 0.43 3.27 60.19 37.83

* T.S.S total soluble salts

The plant material used in this study is blue bush seeds (Kochia Indica
wight) which were collected from shrubs grown naturally at North Western
Coast of Egypt. Seeds were planted in polyethylene bags filled with loamy
and sandy soil (1:1) in January 4™ and 5™ during 2004 and 2005 respectively,
under green house conditions. After three months later, uniform and healthy
seedlings were chosen and transplanted in the experimental site.

30 and 60 kg P,0Os/fed. of each of calcium superphosphate and rock
phosphate fertilizer were mixed thought preparing the soil on 1* April each

year. Seedlings were distributed at a distance of 2x2 meter (1050 plants/fed.)

Biofertilization treatments were carried out using selected cultures of
Pseudomonas fluorescens and Bacillus megaterium as phosphate dissolving
bacteria. These cultures have the capability to withstand stress of desert soil
conditions such as salinity, drought and pH. They were provided from soil
microbiology unit, Desert Research Center, Cairo (Abd El-Ghany, 1997 and
Abdel-Azeem 1998). Both organisms were grown individually on Bunt and
Rovira medium (Taha ef al., 1969). A mixture of equal volumes, of fresh
liquid cultures, with concentration of about 10° cell/ml, of each organism
was used as a biofertilizer surrounding roots of Kochia plants and irrigated
immediately to activate growth of bacteria. Ground brakish well-water,
which contains about 8400 ppm dissolved salts, was used for irrigation.
Refertilization by the same dose of phosphate dissolving bacteria was
applied after one month of seedlings. First harvest was two months later (1%
July), the second harvest was after 45 days from the first one. Two cuts were
taken every season.

Every experiment included 18 treatments in split- split plot design
with three replicates. where the two main plots were assigned to inoculation
with (PDB) and without inoculation, the sub plots were devoted for rock
phosphate rates (0, 30 and 60 kg P,Os/fed) and the sub- sub plots were
distributed to calcium superphosphate fertilizer rates (0, 30 and 60 kg
P,0s/fed)
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The forage fresh yield (FFY) for each cut was collected and weighed,
then the net accumulated yield at the end of the year was recorded. Sub-
samples were removed and dried to estimate the dry matter. Forage dry yield
(FDY) was calcualted on a dry basis. Samples were prepared and analysed
by using the modified micro-kjeldahl method as discribed by Peach and
Tracy (1956) to determine crude protein concentration (CP%). Crude protein
yield (CPY) was calculated using CP% and (FDY). Total ash and crude fibre
yield (CFY) were determined by using the method outlined by A.O.A.C.
(1970) and were calculated as Ash%, Crude Fiber % (CF) and (FDY).
Phsophorus % (P%) was obtained by ascorbic acid method according to Frie
et al. (1964) and phosphorus yield (PY) was calculated by using P% and
(FDY).

Microbiological Determinations

Samples of plant rhizosphere were taken at the two cuts and
subjected to microbial determinations. Total microbial count (heterotrophic
plate count) on soil extract agar (Page et al., 1982). Counts of Azotobacter
on modified Ashby's medium (Abdel- Malek and Ishac, 1968), Azospirillum
counts on semi-solid malate medium (Débereiner, 1978). Phosphate
dissolving bacterial counts on Bunt and Rovira agar medium after
modification by Taha et al. (1969). Carbon dioxide evolution was
determined according to Alef and Nannipieri (1995) as an index of
biological activity in the plant rhizosphere zones.

Data of the two years and their average were statistically analysed as a
split- split- plot design according to Snedecor and Cochran (1989) using
Cost at computer program. Duncin’s multiple rang test was used to test
treatment means for the two years and average as described by Steel and
Torrie (1960). '

RESULTS AND DISCUSSION

The significant effect of biofertilizer inoculations by phosphate
dissolving bacteria (PDB); phosphorus application resources on the
productivity parameters (FFY and FDY) and chemical content (CPY, CFY,
PY and total ash yield) for the two years and their combination are
concluded in table (3).

Inoculations by PDB were highly significant for all studied parameters
in both years and their average.

Application of rock phosphorus exhibited highly significant effect
for CPY and PY of second year whereas, this effect also extended to the
average of all parameters except of CFY and total Ash. Meanwhile, the
effect was significant only on FDY, CPY and CFY at first year. ’
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The effect of applied calcium superphosphate was highly significant
only on the average of FFY, FDY as well as CPY of the second year and
total ash of first one.

The interaction between biofertilizer x rock phosphorus was highly
significant on the average of FFY and CPY total ash as well as CPY of the
first year.

The interaction between biofertilizer x calcium superphosphate was
highly significant on the average of FFY and PY as well as PY of second
year.

The interaction between rock phosphrous x calcium superphosphate
was more effective on the average of FFY, FDY and highly significant on
CPY and total ash.

The combinations of the three main phosphorus resources were highly
significant for all parameters studied.

Table (3). Productivity and chemical content as influenced by three
phosphorus fertilizer resources in two years and their
combination on Kochia indica .

FFY (ton/fed.)|[FDY (ton/fed.)| PY (kg/fed.) | CPY (kg/fed.) | CFY (kg/fed.) T”‘("k'&’;::dy'e“
Resource lst znd ls( EF 1? 2" ls‘( 2nd 1Jt znd &l ZW -
com. com. com. com. con:Lv com.I
ear|year year|year ear(year year|year year|year ear|year
BlOfeCtihZel’ ok ¥ 2] *kx Kok xk *% *% *¥ *x% *F % *k *F *¥ *% &% * ¥ ]
k
roc % | * x| kR | k| kk | k| k | k% | hE | * * * * *
hosphorus L L
. 3
Calcium . . ,j . rl P . '7* . x | %x B x * u—‘ * *
phosphorus
BiOX rock *%x * * * *kx *% *% * * L *%
Bioxcalcium ** * | Ax * *
Rockxca]cium * * *%k * * * % *kx *%x *¥ * * *¥ *%x *%k
|
Rockxcalciuq
*% *kx *¥ *¥ *%x *% *¥ *¥ *¥ *¥ *¥ x¥ *%x *¥ *kx *¥ X% *%
* Bio. N R R N

* significant at 5% level

** significant at 1% level

FFY: forge fresh yield FDY: forge dry yield PY: phosphorus yield
CPY: Crude protein yield CFY: Crude fibre yield Com: Combination

Forage Fresh Yield (FFY)

Results in table (4) show the fresh forage yield of Kochia plants as
influenced by three phosphorus resources. There was highly significant
difference between fresh forage yield with the addition of biofertilizer
resource comparing to the control for the two years and their average. These
results may be attributed to the colonization of plant roots by the inoculated
bacteria which can produce phytchormones rather than solubilize the
indigenous soil phosphate and other nutrients. ]

These results are in line with those of Dipleep et al. (2001) who stated
that fluorescent pseudomonas could produce phytohormones, siderophores
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and hydrogen cyanide, also it exhibited antagonistic effects against many

plant pathogenic fungi.

Table (4). Fresh forage yield (ton/fed.) as influenced by three
phosphorus resources in two years and their average on
Kochia indica.

Treatments First year Second year Two years average
SUper | vy thout | With Without | With Without | With
Rock (Pl:lcl).s) (Bio) | (Bio) Means (Bio) | (Bio) Means (Bio) | (Bio) Means
0 3.70 2.86 3.28 3.20 236 | 2.78Bb 3.45 2.61 | 3.03Bb
0 30 4.70 7.90 6.30 4.20 7.40 5.8 Aa 445 7.65 | 6.05 Aa
60 1.52 7.06 4.29 1.02 6.56 | 3.79Bb 1.27 6.81 [ 4.04 ABb
Means 3.31 5.94 4.62 2.81 5.44 4.12 3.06 5.69 | 4.37¢(2)
0 3.19 8.48 5.84 2.69 7.95 | 5.32Aa 2.94 822 | 558 Aa
30 30 437 7.39 5.88 3.86 6.89 | 538 Aa 4.12 7.14 | 5.63Aa
60 5.38 4.54 4.96 4.88 4.02 | 445 Aab 5.13 4.28 | 4.71 ABb
Means | 4.31 6.80 5.56 3.81 6.29 5.05 4.06 6.55 | 5.31a(2)
0 1.77 4.70 3.24 1.27 420 | 2.74Bb 1.52 445 | 299Bb
60 30 5.04 4.70 4.87 4.54 421 | 438ABab | 4.79 4.46 | 4.63ABab
60 4.70 8.74 6.72 4.20 824 | 6.22 Aa 445 8.49 | 647 Aa
Means 3.84 6.05 4.94 3.34 5.55 445 3.59 5.80 | 4.70b(2)
0 2.89 535 | 412b(3) 2.39 484 [362b(3YH) | 2.64 5.09 | 3.87c(3)
Super | 30 4.70 6.66 | 5.68a(3) 4.20 6.17 | 5.19a(3") 4.45 6.42 | 5.44a(3)
Ph. 60 3.87 6.78 | 533ab(3) | 337 6.27 |482ab(3"Y| 3.62 6.53 | 5.08 b(3)
Means | 3.82 6.26 5.04 3.32 5.76 4.54 3.57 6.01 4.79
B(1Y) [AD) BN [A@H B(1) A(D)

* Means having the same capital letters in the same rows and small letters in the same column
are not statistically differed at p = 0.05 level of significancy.

Application of rock phosphorus significantly increased FFY. This
increase was clearly true and significant at the combined of the two years
only giving (5.31) and (4.70) ton/fed. when added 30 and 60 kg P,Os/fed.,
respectively whereas control gave (4.37) ton/fed. Calcium superphosphate
increased (FFY) for the two years and their average. This increase was more
significant under 30 kg P,Os/fed. which surpassed 60 kg P,Os/fed. Abo- El-
Soud et al. (2003), Abdo, Fatma (2003) and Abd El-Rasoul (2003) who
mentioned that phosphorus had superiorly impact as compared with rock
phosphate fertilizer.

The interaction effect between the three main factors was highly
significant for the two years and their average. The highest FFY was
obtained under the high level of both rock and calcium superphosphate in the
presence of biofertilizer, (8.74), (8.24) and (8.49) tor/ fed., while the lowest
FFY was obtained under the high level of calcium superphosphate in the
absence of biofertilizer and rock phosphorus, being (1.52), (1.02) and (1.27)
ton/fed. for the two years and their average, respectively. )

The interaction effect between rock phosphorus and calcium
superphosphate was significantly obtained at the 2™ year and the average.
Data showed that the maximum FFY was found under the high level of both
rock phosphorus and calcium superphosphate together (6.22) and (6.47),
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respectively, while the lowest FFY was found under the high level of rock
phosphorus alone (2.74) and (2.99), respectively.
Forage dry yield (FDY)
Results in table (5) show the forage dry yield as influenced by three
phosphorus resources and their combinations.
Table (5). Dry forage yield (ton/ fed.) as influenced by three phosphorus
resources in two years and their average on Kochia indica.

Treatments First year Second year Two years average \
Super | without | With Without | With Without | With |
Rock kgl;tl::d (Bio) (Bio) Means (Bio) (Bio) Means (Bio) (Bio) Means
0 145 1 0.90 1.18 095 | 074 | 0.85Bb 120 | 082 ] 1.01Bc
30 197 | 299 2.48 147 280 ] 2.13Aa 172 ] 289 231Aa
0 60 0.65 | 2.30 147 044 | 2.14 | 1.29 ABb 0.54 | 222 | 1.38Bb
Means | 136 | 181 | 1.71b2) | 098 | 190 | 142b2"Y) | 1.16 | 1.98 1;27) c
0 112 [293 2.03 095 12751 185Aa 104 1284 1 194Aa
30 30 173 | 2.98 2.35 153 | 277 |* 2.15Aa 163 | 2.88 | 226 Aa
60 2.2 1.69 1.93 196 | 150 | 1.73Aa 206 | 1.60 | 1.83 Aa
Means | 1.67 | 253 | 210a@) | 148 | 234 | 1.91a@Y 1.58 | 2.44 | 201aQ2)
0 099 | 175 1.37 0.71 1.56 | 1.13Bb 0.85 | 165 ] 1.25Bb
6 30 200 | 1.73 1.87 180 [ 1.55 ] 1.67ABb. | 1.90 | 1.64 | 1.77Aab
60 173 | 314 2.43 154 [ 296 | 225Aa 1.64 | 3.05 | 235Aa
Means | 157 | 221 [ 1.89ab(2)| 135 | 202 | 1.69ab(2Y | 146 | 2.11 [1.79b@2)
0 119 [1.86 | 15263 | 087 [ 168 ] 128630 [ 103 177 [ 14c®
Super | 30 190 [ 257 | 223a3Y | 160 | 237 | 1.99a39 175 | 247 [211a(3)
Ph. 60 1.51 238 | 1.95a3) | 131 220 | 1.76a3Y) | 141 ] 229 ]1.85b(3)
Means | 1.53 | 227 1.9 126 | 2.09 1.68 140 | 218 | 1.80
L BA) [Ad) BN [ AQY B()_[ A(D) |

* Means having the same capital letters in the same rows and small letters in the same column
are not statistically differed at p = 0.05 level of significancy.

FDY had been significantly increased by using biofertilizer resource.
This increase was observed for the two years and their average comparing to
unbiofertilizerd treatment. Increasing the rate of rock phosphorus, increased
FDY. This increase was significant at the 1%, 2™ year and their average. The
highest dry production, (2.10), (1.91) and (2.01), was obtained under the
moderate level of rock phopshorus (30 kg P,Os) which surpassed the higher
level.

Calcium superphosphate increased FDY. Such increase was significant
for the two years and their average. The rate of 30 kg P,Os/fed. was the best
level.

The interactions effect between rock phosphorus and calcium
superphosphate were significant for the second year and the years average.
The highest productivity of dry yield was found under the high level of both
P resources (2.25 and 2.35 ton/fed.), while the lowest one was (0.85 and 1.01
ton/fed.), respectively, whereas no phosphorus applied. On the other hand,
the combination of the three resources introduced significant effect on FDY.
The maximum productivity was found under the high level of both

Egyptian J. Desert Res., 58, No.1 (2008)



78 Abdel-Azeem, Hoda H.M. and Salwa, A. M. El-Toukhy

phosphorus resources and the presence of biofertilizer, i.e. (3.14), (2.96) and
(2.05) while the lowest production was obtained under the high level of
calcium superphosphate alone, that is (0.65), (0.44) and (0.54). Such result
was significant on the two years and years average.

Crude Protein Yield (CPY)

Results in table (6) show the crude protein yield as affected by three
phosphorus resources. CPY increased significantly with inoculation of
biophosphorus resource, either for the two years or the years average.

Table (6). Crude protein yield (kg/fed.) as influenced by three
phosphorus resources in two years and their average on
Kochia indica.

Treatments First year Second year Two years average
Super . . . . . .
Without | With Without | With Without | With
Rock | Ph. (Bio) (Bio) Means (Bio) | (Bio) Means (Bio) | (Bio) Means
(P205)
0 219.8 | 113.9 | 1669Bb | 14426 | 97.32 120.9 182.03 | 105.71| 143.9Bb
0 30 209 519.5 | 364.3Aa 156.02 |490.68| 3234 182.51 | 505.09| 343.8Aa
60 92 310.6 | 201.3ABab| 62.66 |2069.18 165.1 77.33 |264.89| 171.1Bb
Means| 173.6 | 314.7 [244.2ab(2)| 120.9 | 2858 |203.4b2%| 1473 | 291.9 | 219.6b(2)
0 151.65 | 442.6 | 297.1Aa | 127.85 |414.71 2713 139.75 |428.66 | 284.2Aa
30 30 213.93 |435.45| 3249Aa 189.85 (405.74| 2978 201.67 |420.59| 311.1Aa
60 371.75 |235.15| 303.5Aa | 336.76 [207.99| 2724 354.26 |221.57 | 287.9Aab
Means| 245.6 | 371.1 | 308.4a(2) | 2182 | 342.8 |280.5a(2Y) | 231.9 | 356.9 |294.4a(2)
0 129.3 | 165.1 147.2Bb 92.82 |147.15 119.9 111.06 | 156.13| 133.6Bb
60 30 268.2 | 193.7 | 230.9Aab | 241.59 [173.14| 2074 2549 [183.42] 219.2Bb
60 240.58 | 338.2 | 289.4Aa | 214.62 |471.46| 3430 227.60 |404.83[ 316.2Aa
Means| 2127 | 2323 | 222.5b(2) | 1831 | 2639 |223.50(2")| 197.9 | 248 |223.0b(2)
0 166.9 | 240.5 | 203.7¢(3") | 121.6 | 219.8 |170.76(3%) | 144.3 | 230.2 | 187.2b(3)
Super | 30 230.2 | 3829 | 306.5a3) | 1958 | 356.5 [276.2a(3"% | 213.0 | 369.7 | 291.4a(3)
Ph. 60 2348 | 2947 ] 264.70(3") | 2047 | 3162 | 260.5a(3") | 219.73 | 297.1 |258.4a(3)
Means| 210.6 | 306.0 258 1740 | 2975 2358 1923 299 2457
B(1Y) | A1) B(IY | A(IY B(I) | A(l)

* Means having the same capital letters in the same rows and small letters in the same column are not
statistically differed at p = 0.05 level of significancy.

Applied rock phosphorus increased significantly for the tow years and
their average especially with 30 kg P,Os / fed. application only.

Increasing calcium superphosphate increased CPY. Such increase was
significant at the 19, 2" years and their average and applied 30 kg P,Os / fed.
surpassed 60 kg P,Os / fed.

The interaction between the three phosphorus resources affected
significantly CPY. The largest CPY was obtained under 30 kg P,Os / fed. of
calcium superphosphate with biophosphorus inoculation and without rock
phosphorus, i.e. (519.5), (490.68) and (505.09) kg/fed., while the lowest
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CPY was found under the high level of calcium superphosphate (60 kg
P,0s/fed.) alone, i.e. (92), (62.66) and (77.33) kg/fed. Such effect was
observed at the two growing years and the years average.

The interaction between rock phosphorus and calcium superphosphate
affected CPY significantly. The maximum CPY was obtained with 30 kg
P,O; / fed application of Calcium superphosphate alone, (364.3) and (343.8).
while the lowest one was observed under the high level of rock phosphorus
alone (147.2) and (133.6). This result was significant at the 1* year and years
average.

Calcium phosphrous and biofertilizer act together on CPY. The
highest amount of CPY was found under 30 kg P,Os/fed. of calcium
superphosphate with biofertilizer resource (369.7 kg/fed.). On the other
hand, the lowest CPY was obtain under the absence of both (144.3 kg/fed.).
Such result was significant at the average year.

Phosphorus Yield (PY)

Results in table (7), show phosphorus yield PY as influenced by three
phosphorus resources.

Table (7). Phosphorus yield (kg/ fed.) as influenced by three phosphorus
resources in two years and their average on Kochia indica .

Treatments First year Sccond vear Two years average
SUDEr | without | With Without | With Without | With

Rock [ Ph. (Bio) | (Bio) Means (Bio) | (Bio) Means (Bio) | (Bio) Means
(P:05) |

[0 0.178 [0.118 0.148 0.049 | 0.099| 0.074 0.114 [0.109 0.112
0 30 0.232 [0.381 0.307 0.173 10.362] 0.268 0.203 [0.372 0.288
60 0.085 0.287 0.186 0.058 10.228| 0.143 0.072 ]0.258 0.165
Means | 0.165 [0.262| 0.214b(2) | 0.093 [0.230/0.162b(2")| 0.130 |0.246] 0.188 b(2)
0 0.241 [0.357 0.299 0.201 10.335 0.268 0.221 ]0.346 0284 |
30 [ 30 0.237 (0427 0.332 0.203 | 0.398 0.301 0220 10.413 0.317
60 0.356 [0.211 0.284 0.321 10.187 0.254 0.339 10.199 0.269
Means| 0.278 |0.332| 0.3052(2) | 0.242 |0.307/0.274a(2")| 026 10319 0.290a(2)
0 0.081 |0.265 0.173 0.058 ]0.235 0.147 0.070 |0.250 0.160
60 30 0.29 10.249 0.270 0.261 10223 0.242 0.276 |0.236 0.256
60 0.174 10.419 0.297 0.155 ]0.023 0.089 0.165 [0.221 0.193
Means| 1181 |0.311] 0.247a(2") | 0.158 ]0.160,0.1596(2] 0.170 |0.236] 0.203b(2
0 0.166 10.247 ) 0.206b(3) | 0.103 ]0.223]0.163b(3) | 0.135 |0.235] 0.185b(3)
30 0.253 10.352] 0.303a(3) | 0.212 ]0.328]0.270a(3")| 0.223 [0.340] 0.287a(3)
60 | 0.205 |0.306]0.255ab(3)] 0.178 |0.146]0.162b(3") | 0.192 ]0.226 | 0.209ab(3)
Means| 0.208 ]0.302 0.255 0.164 [0.232] 0.198 0.186 10.267 0.227
[ 1 BOY [AM B A B [ A
* Means having the same capital letters in the same rows and small letters in the same column
are not statistically differed at p = 0.05 level of significancy.

Super
Ph.

Data showed that biofertilizer resource increased PY. Such increase
was significant at the 1%, 2" years and their average comparing to
unbiofertilized treatments.

Applied rock phosphorus at 30 kg P,Os/fed. increased PY. This
increase was clearly true and significant at the two years and their average.
The same trend was observed under calcium phosphorus. Data showed that
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30 kg P,Os/fed. surpassed 60 kg P,Os/fed. Such result was observed at the
two years and their average.

The interaction effect of the three phosphorus resources affected (PY)
significantly. The highest PY was found under using 30 kg P,Os/fed. of both
phosphorus resources with biofertilizer inoculation (0.427) and (0.398)
kg/fed. while the lowest one was obtained as using the high level of calcium
superphosphate alone (0.085) and (0.058) kg/fed. Such result was obtained at
the 1* and 2™ years, respectively. On the other hand, lowest PY was found
as using the high level of rock phosphorus alone also at the average yield
(0.070). This means that the high level of both phosphorus as calcium
superphosphate or rock under calcareous and saline conditions of Sinia was
unavailable to be absorbed from the soil by Kochia plants.

Crude Fiber Yield (CFY)

Results in table (8), show the effect of three phosphorus resources on
CFY of Kochia plants at the different years and the average.

Table (8). Crude fibre yield (kg/ fed.) as influenced by three phosphorus
resources in two years and their average on kochia indica.

Treatments First year Second year Two years average
Rock | P | Wihout| With |y | Without | Wth |y | Without| Wik |,
(P,05)
0 2089 | 121.55| 1652 137.0 | 101.4| 1192 1729 | 111.5| 1422 Bb
0 30 356.4 | 402 379.2 266.0 |379.8| 3229 311.2 [ 390.9 | 351.0Aa
60 80.8 | 186.8 133.8 550 | 319.7 1874 67.9 |253.3| 160.6Bb
Means | 2154 | 236.8 | 226.06(2) | 1527 | 267 | 209.8¢(2% 184 | 251.9 | 217.9¢(2)
0 158.1 | 591.3 | 3747 136.0 | 554.0 345 147.1 | 572.6 | 359.9Aa
30 30 194 | 5812 | 13876 181.4 |541.6| 3615 187.7 | 561.4 | 374.6Aa
60 3762 | 299.7 | 3379 3411 | 265.1 303.1 358.6 | 282.4| 320.5Aa
Means | 242.8 | 490.7 | 366.8a(2Y) | 219.5 |453.6| 336.5a2") | 231.1 [472.1|351.7aQ2)
0 178 | 3624 | 2702 127.7 |323.1 225.4 1529 | 342.7| 247.8Aa
60 30 3982 | 3158 357 358.6 |2823| 3205 378.4 |299.0 | 338.7Aa
60 2554 | 439.8 | 3476 229.8 |4149| 3224 2426 | 427.4| 335Aa
Means | 277.2 | 372.7 | 324.9a2)) | 2387 |340.1| 289.4b(2" | 257.9 |356.4 | 307.2b(2)
0 1817 | 3584 | 2700 133.6 |326.2| 229.96(3") | 157.6 |342.2|249.9b(3)
S;Eer 30 3162 | 433 374.7 268.7 | 401.2 | 334.9a(3") | 2924 |417.1 | 354.8a(3)
' 60 237.5 | 3088 | 273.1 2084 |333.2270.8ab(3") | 223.0 |321.0|272.06(3)
Means | 245 | 366.7 | 3059 203.6 |3535| 2786 2243 |[360.1| 2922
B(1Y) | A(1Y B(1Y | A(1Y B(l) | A(D

* Means having the same capital letters in the same rows and small letters in the same column
are not statistically differed at p = 0.05 level of significancy. )
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Data showed that biofertilizer resource increased the CFY. Such
increase was significant at the 1%, 2™ years and their average comparing to
the control.

Increased rock phosphorus levels led to a significant increase in CFY.
This increase was significant at the two years and their average. Meanwhile,
the rate of 30 kg P,Os/fed. surpassed 60 kg P,Os/fed. at both years and their
average. Increasing calcium superphosphate increased CFY. Such increase
was significant at 2" and average years. The rate of 30 kg P,Os/fed. was
found to be more effective on CFY than 60 kg P,Os/fed.

The interaction effect between the three main factors was effective on
CFY. The highest amount of CFY was obtained as applied 30 kg P,Os/fed.
of both rock phosphorus and calcium superphosphate with biofertilizer
resource (581.2), (541.6) and (561.4) kg/fed. while the lowest amount of
(CFY) was found as applied 60 kg P,Os / fed of calcium superphosphate
alone (80.8), (55) and (67.9) kg/fed. Such result was clearly true and
significant at 1%, 2™ years and their average, respectively.

The interaction effect between calcium superphosphate and rock
phosphorus was observed at the average of years. The highest amount of
CFY was found as added 30 kg P,Os / fed. of both types of phosphorus,
(374.6) kg/fed. Meanwhile the lowest one was observed under the absence of
both.

Total ash yield

Results in table (9) show the effect of three phosphorus resources on
total ash yield of Kochia plants at different growth years and their average.
Table (9). Total Ash yield (kg/fed.) as influenced by three phosphorus

resources in two years and their average on Kochia indica.

Treatments First year Second year Two years average
Super | without | With Without | With Without | With
Rock Ph. (Bio) (Bio) Means (Bio) (Bio) Means (Bio) (Bio) Means
(P,05)
0 349.2 207.5 278.4Ba 229.1 159.2 194.2Bab 289.2 183.3 | 236.3Bab
0 30 492.5 741.1 616.8Aa 367.6 691.4 529.5Aa 430.2 716.2 573.2Aa
60 130.2 541.2 335.7Bb 89.6 462.9 276.3Bb 109.9 502.1 | 306ABab
Means 324.0 496.6 410.3 228.8 437.8 333.&2‘\) 276.4 467.2 | 371.8b(2)
0 249. 547.6 398.3Aa 207.8 509.1 358.5Aa 228.4 528.3 378.4Aa
30 30 344.9 572.3 458.6Aa 227.8 514.6 396.2Aa 311.3 5434 | 427.4Aa |
60 512.9 406.1 459.5Aa 455.4 344.0 399.7Aab 484.1 375.0 429.6Aa
Means | 3689 | 508.7 | 4388 313.7 [ 4559 | 384.8a2") | 3413 | 4822 | 411.8a(2)
0 162.1 344.9 253.5Bb 136.5 287.9 212.2Bb 149.3 3164 | 232.9Bb
60 30 401.7 372.2 386.9Ab 378.5 330.9 354.7Aa 390.1 351.6 | 370.9Aab
60 423.7 684.1 553.9 382.5 645.3 513.9Aa 403.1 664.7 533.9Aa
\ Means | 329.2 | 467.0 398.1 299.2 [ 421.4 | 360.3a(2") | 3142 | 6664 | 379.2b(2)
Super 0 253.4 366.7 3]0.0b(3\) 191.1 318.7 | 254.9b(3 \) 2223 342.7 | 282.5b(3)
Ph. 30 413.0 561.9 | 487.4a(3 3413 512.3 | 426.8a(3 \) 377.2 537.1 | 457.2a(3)
60 355.6 | 543.8 | 449.7a(3) | 309.2 | 484.1 | 396.7a(3") | 3324 | 513.7 | 423.1a(3)
Means 340.7 490.8 415.8 280.5 438.4 359.5 310.6 464.5 387.6
B(1) A1) B(1Y) | AQY B(1) A

* Means having the same capital letters in the same rows and small letters in the same column
are not statistically differed at p = 0.05 level of significancy.
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Data showed a significant increase of total ash yield as using
biofertilizer. Such result was clearly true and significant at the two years as
well as the average.

Increasing rock phosphorus levels lead to the increase of total ash
yield. The increasing was significant at 2™ year and average of years, with
noticing that the medium level of rock phosphorus surpassed the high level.

Increasing calcium superphosphate rates cause the increase of total ash
yield. Such increase was significant at the 1** and 2™ year, as well as their
average. On the other hand, 30 kg P,Os/fed. gave the highest total ash
(487.4), (426.8) and (457.2) kg/fed., respectively.

This result means that 30 kg P,Os/fed. of each of rock or calcium
superphosphate was the best level under the conditions of Sinia to obtain the
greatest amount of ash .

The interaction effect between the three main factors affected the total
ash yield. The maximum total ash yield was found under 30 kg P,Os/fed. of
calcium superphosphate alone with the presence of biofertilizer resource,
(741.1), (691.4) and (716.2) kg/fed., while the lowest total ash was observed
under the high level of calcium phosphorus and the absence of biofertilizer
or rock phosphours. Such result was clearly true and significant at the 1%, 2™
years and their average, respectively.

Calcium superphosphate x rock phosphorus affected together total ash
yield. Applied 30 kg P,Os/fed. of calcium superphosphate alone was more
effective to obtain the highest total ash yield (616.8), (529.5) and (573.2)
kg/fed. at the same time the lowest quantity of total ash yield was
observed when using the high level of rock phosphorus only (60 kg
P,0s/fed.) (253.5), (212.2) and (232.9). This result was true and significant
at the

1%, 2" years and average of years, respectively.

So, it is appeared that phosphorus helped to develop more extensive
root-system, which might have help the absorption of more water and
nutrients from deeper soil layers for higher photosynthetic activity and
translocation of photo synthates to the sites of their requirement
consequently increased all the parameters studied.

In general, it could be concluded that the low level of calcium
superphosphate or rock phosphorus is more essential than the high level
especially when adding microorganisms which release more available
phosphorus which is reflected on the productivity and the quality of Kochia
plants under calcareous saline conditions. Using biofertilizer alone gave the
same results as using chemical fertilizer without any pollution of the
environment.

Microbiological Determinations

Samples of plant rhizosphere were taken at the first and second cuts

during two successive seasons (2004, 2005) and subjected directly to
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microbiological analysis. Results in table (10) show that plant inoculation
with phosphate dissolving bacteria led to a significant increase in total
microbial counts (heterotrophic plate count) in the rhizospheric soil of all
treatments as compared to the uninoculated ones. This may be due to the role
of phosphate dissolving bacteria in the release of available phosphorus
which serves as an essential factor for microbial growth and energy yield.
Increasing amounts of rock phosphate, calcium superphosphate or both of
them, applied to soil, relatively increased the microbial densities in most
treatments. It was also noticed that the numbers of microorganisms at the
second cut were generally higher than those recorded at first cut. This
phenomenon may be due to the accumulation of root fragments and
exudates, providing soil with organic carbon compounds, in addition to
decreasing pH value as a result of CO, accumulation from root respiration
and microbial acid secretion. Such conditions could make suitable nutritional
medium around root system enhancing microbial growth and activity in
plant rhizosphere zones.

Table (10). Effect of fertilization of Kochia indica by rock phosphate,
superphosphate and phosphate dissolving bacteria on total
microbial counts (heterotrophic plate count) in plant
rhizosphere under calcareous saline desert soil conditions

(count x 10° cfu/g dry soil).

Rock (P,0s)
phosphate 0 kg/fed. 30 keg/fed. 60 kg/fed.
Super (P20s
phgsp}fafe ) 0 30 60 0 30 60 0 7 30 60
kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed.
Cutting time 1| 2md | 1| o lle gnd | st | pnd ISIJ gud | qst { gud | st | gnd | st } gnd | yst [ pnd
J

1% year 2004 ]
Without PDB 5|5 |21(26]|29]22|14]19]33] - |26 -Js 8 |25 2830
With PDB 7 [11]29] 2235|206 (16|26]58]|66] - -le 125315142

| .

2" year 2005
. T
Without PDB 3‘6 16|18 |18|18|10| 13 |24|26|19]20|12|10|21] 24| 18] 24
With PDB 12‘10J25 | - 26|-{19]31]38|26(32|20| - |27]27|25]|30
PDB: Phosphate dissolving bacteria. - : Not determined

Significance at 5% level, Significant : (¥), insignificant: (O):

First season Second season
1% cut 2" cut 1% cut 2" cut
Rock phosphate: (6] * (6] *
Phosphorus * * * *
PDB: * * * *
Interaction 0 * 0 *

(PDB x rock phosphate)
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Data in tables (11 and 12) show the response of nitrogen fixing
bacteria, namely Azotobacter and Azospirillum, respectively to phosphate
fertilization. Results exhibited that addition of rock phosphate alone has
almost no or slight effect on nitrogen fixers. Meanwhile, applying calcium
superphosphate either alone or together with rock phosphate improved their
growth. Combining those mineral fertilizers with the biofertilizer, phosphate
dissolving bacteria had an incrementally significant beneficial effect on the
growth of nitrogen fixers. Obtained findings could be due to the production
of acids by phosphate dissolving bacteria converting the unavailable mineral
phosphate, especially in such alkaline calcareous soil, into available
phosphorus which greatly stimulated the growth and proliferation of nitrogen
fixers in the rhizosphere zone.

Table (11). Effect of fertilization of Kochia indica by rock phosphate,
superphosphate and phosphate dissolving bacteria on
counts of Azotobacter in plant rhizosphere under calcareous

saline desert soil conditions. (count x 10* cfu/g dry soil).

Rock (P,05)

phosphate 0 kg/fed. 30 kg/fed. 60 kg/fed.
Super (P,05)
phosphate 0 30 60 0 30 60 0 30 60

kgffed. | ke/fed. | kesfed. | ke/fed. | ke/fed. | ke/fed. | ke/fed. | kgffed. | keffed.

Culting [ime lsl zndJ ISlJ zud III 2nd 1sl 2nd ]Sl 2nd lsl 2nd 11\ 2nd ]sl zmj 15[J 2nd
1% year 2004
Without PDB 1 OJ 2028 ¥12 ol 6j20032)-|-1-16115/20{20]20
[ wi
ith PDB OJ 2146 |12]14]12]16 |27 44 4ﬂ - 11210 27J BBJ 40 | 43
2" year 2005
Without PDB | J sl afs|s|e|oeispsprfarfs ]| 6|2
With PDB 4 \ GJ 8 (6 |12 11121151929 | - [30]11] 16 22J 26 | 31 37J
PDB: Phosphate dissolving bacteria. - : Not determined
Significant at 5% level, Significant : (*), insignificance: (O):
First season Second season
1% cut 2™ cut 1% cut 2 cut
Rock phosphate: * * * *
Phosphorus * * * *
PDB: * * * *
* * * *

Inter action
(PDB x rock phosphate)
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Table (12). Effect of fertilization of Kochia indica by rock phosphate,
superphosphate and phosphate dissolving bacteria on

counts of Azospirillum

in plant rhizosphere

under

calcareous saline desert soil conditions. (count x 10° cells/g

dry soil).
Rack (P;0s) 0 kg/fed. 30 ke/fed. 60 ke/fed.
phosphate
Super (P,05) 0 30 60 0 30 60 0 30 60
phosphate kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed.
Cutting time lsl an lsl an lsl an 151 znd 1sl 2nd 15! 2nd 15( znd 151 ﬂ 15( 2nd
1% year 2004 J
- —
Without PDB 1 ) ¢ ) 10| 12 23J 26|16] 16|36 - |38 |43 14|12 23] 32|31 j
=
With PDB 417 (14|17 3OJ 411293314961 [50]|60]26|28 41|48 |50 51
2" year 2005
Without DB | 5 | 3 | ¢ | g |14 18 [13] 16 24|27 |21 [ 18| 10| 10|21 | 19 ]25] -
With PDB 10{12 (1612011312820} 1832|3833} - - 116 - 124136 -
PDB: Phosphate dissolving bacteria. - : Not determined
Significant at 5% level, Significant: (*), insignificance: (O):
First season Second season
1% cut 2" cut 1% cut 2" cut
Rock phosphate: * * * *
Phosphorus * * (0] *
PDB: * * * *
Interaction * 0 * (0]

(PDB x rock phosphate)

Results in table (13) exhibited that soil fertilization by rock phosphate,
superphosphate or both fertilizers led to remarkable increase in counts of
phosphate dissolving bacteria in plant rhizosphere at all examined P,Os
concentrions. However, this increase was significant at 2™ cut of the first

s€asons.

Inoculation of plants

with phosphate dissolving bacteria

significantly increased their numbers in rhizosphere zones in all treatments,
which is logical.
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Table (13). Effect of fertilization of Kochia indica by rock phosphate,
superphosphate and phosphate dissolving bacteria .on
counts of phosphate dissolving bacteria in plant rhizosphere
under calcareous moderately saline desert soil conditions.

(count x 10* cfu/g dry soil).

Rock (P,05)

phosphate 0 kg/fed. 30 kg/fed. 60 kg/fed.

Super (P205) 0 30 60 0 30 60 0 30 60
phosphate kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed. | kg/fed.

Cutting time 1S‘Jz“ 12 2

2n1 lsl 2nd ]sl 2nd 1j 2ndj lsl 2nd lsl 2nd
1

1 year 2004

{TNithOut PDB 14 14T27 - - 133122130 Dﬂ 36 414( - 119 ﬂ 2924142144
With PDB J 81| 8] | 80| 92|66 84]80] 86 ﬂ - 73[ - 185 94J 85198 81| -
2 year 2005 ]
Without PDB 8§12 [13|16(16] 18 lﬂ 22 26(27 3j31 12 (13 281 30 304' -
With PDB 36|36 |4255| - 26|30 35 6ﬂ 60 ;[ - 124 19J 49 | 62 SLI 36
PDB: Phosphate dissolving bacteria. - : Not determined -
Significance at 5% level, Significant: (*), insignificant: (O):
First season Second season
1* cut 2™ cut 1* cut 2™ cut

Rock phosphate: * 0] 6] *
Phosphorus (@] 0} * *
PDB: * * * *
Interaction 0O O O *

(PDB x rock phosphate)

The generation of CO, was determined as an indication of the
biological activity in plant rhizosphere. Results in table (14) show that
application of either biofertilizer, or inorganic fertiizers, significantly
increases the rate of CO, evolution. However, combining biofertilizer with
inorganic phosphate fertilizers led to more CO, generation than any of them
alone.
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Table (14). Effect of fertilization of Kochiu indica by rock phosphate,
superphosphate and phosphate dissolving bacteria on carbon
dioxide evolution in plant rhizosphere under calcareous saline
desert soil conditions. (mg CO, /100 g dry soil).

:){l?;:a%lz{?) 0 kg/fed. 30 kg/fed. 60 kg/fed.

0 30 60 | © 30 60 0 30 60
Super (P:Os) | kgsfed. | kg/ted. | keffed. | ke/fed. | kgited. | kg/fed | kg/fed. | ke/fed. | kg/fed.
phosphate
Cutting time 15‘1 > LZ"J 15‘1 P R 15‘J oid 15‘"| S [T om lleud E Ji,.a

1* year 2004

| Without PDB -2 11{12 91456 15|17 a] 2] - T4 12]i2T16] 18
BvithpDB 3 - mL- w22l s|3r{a0 | - 37 {of18]21]20
‘ 24 year 2005
B,ithompDB 5} 5 Po 12[8 1mjroftof2fafi6ltefrifmzfz]7is]1s
b,nhpDB 9 i 4 |15 151 1416192219722 301917118 24[25]28]23
PDB: Phosphate dissolving bacteria. - : Not determined

Significance at 5% level, Significant: (*), insignificant: (O):

First season Second season
1% cut 24 cut 1% cut 2" eut
Rock phosphate: * * * *
Phosphorus * * 0 *
PDB: * * * *
Interaction 0O 0O (€] 0

(PDB x rock phosphate)

Data of CO, evolution are almost in harmony with those of total
microbial counts recorded in table (10).

In general, the trends of microbiological changes and activities, in
plant thizosphere zones, were found to be almost similar in both growing
seasons 2004 and 2005.

Summing up, it could be concluded that application of phosphate
dissolving bacteria in the presence of rock phosphate and/or calcium
superphosphate markedly activated soil microorganisms. This could be
resulted in improving soil fertility and nutrients availability which
consequently led to increasing plant growth and yield.

Obtained results are generally in agreement with those reported by El-
Gibaly et al. (1977); Abdel Ghany and Ashoub (1994); Tomar et al. (1996)
and Abdo (2003) who stated that applying phosphate dissolving bacteria
together with morganic phosphate markedly activated soil microorganisms
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and improved growth and phosphorus uptake by the seedlings, of different
plants grown in sandy soil, in comparison to chemical phosphate fertilizer
alone.
The Economic Importance of the Research

It is worthy to mention that, any success in cultivating Wadi Sudr
desert soil (South of Sinai), would be appreciated. That is because, this
desert area suffers from high content of calcium carbonate, alkalinity and
salinity. Under such environmental stress, plant nutrients particularly;
phosphate salts occur in insoluble forms, unavailable for plant nutrition.

Thus, the successful trial of the present research by applying rock
phosphate, which is abundant with low price in Egypt together with
phosphate dissolving bacteria, leading to significant increase in forage yield
and improving soil fertility could be evaluated from the economic point of
view.

However, further economic studies should be done, to precisely
determine the feasibility of investment, in such desert area, for forage
production.

REFERENCES

A.0.A.C. (1970). In "Official Methods of Analysis." Association of official
Agricultural chemists. Washington. D.C., 9" ed., 382. pp.

Abd El- Ghany ; Bouthania, F. and Ashoub, Abla, H. (1994). Effect of
mineral and bio- fertilizer phosphorus on soil- organisms and
fodder Beat production under calcareous soils. Egypt. J. Appl.
Sci., 9 (4).

Abd El- Rasoul, Sh. M.; S. El- Saadny; N.S. Rizik and H. El- Tabey (2003).
Effect of phosphate fertilization and P- Dissolving organisms
(PDB)on wheat plant grown on a sandy soil In relation to their
economic benefits. Egypt . J. Appl. Sci., 18 (44)

Abd F1-Ghany. Bouthaina. F. (1997). New bio-organic approach and their
correlation with maize production in new cultivated calcareous
soil. Desert Inst. Bull., Egypt, 47 (2): 385- 401.

Abdel — Azeem, Hoda H. (1998). Production of a biofertilizer convenient for
desert soil to limit the environmental pollution resulted from
inorganic manuring. PP. 111-115. Ph. D. Thesis, Institute of
Environmental Studies and Research, Ain Shams Univ., Cairo.

Abdel- Malek, Y. and Y.Z. Ishac (1968). Evaluation of methods used in
counting azotobacters. J. Appl. Bacteriol., 31: 267-275.

Abdo, Fatma, A. (2003). Effect of biofertilizer with phosphate dissolving
bacteria under different levels of phosphorus fertilization on
Mungbean plant. Zagazig. J. Agric. Res.. Vol. 30 No. (1).

Egyptian J. Desert Res., 58, No.1 (2008)



RESPONSE OF KOCHIA INDICA WIGHT ................. 89

Abo El- Soud, A.A. Ragab; G.A.A. Mekhemar and F.T. Mikhaeel (2003).
Response of Faba Bean to inoculation with N,- fixers and
phosphate dissolving bacteria as influenced by different sources
of phosphorus. J. 4ppl. Sci., 18 (1).

Alef, K. and P. Nannipieri (1995). In "Methods in Applied soil Microbiology
and Biochemistry", pp. 214- 217, Academic Press, Harcourt
Brace and Company Publishers, London.

Ali, M.H.; F.A. Hashem and M.M. Wassif (2002). Effect of polyvinyl
acetate and biofertilizer on the productivity of sugar Beet and
Soil properties under saline irrigation water. Egyptian J. Desert
Res., 52(1): 69- 80.

DipleepKumar, B.S.; L. Berggren and A.M. Martensson (2001). Potential for
improving pea production by co- inoculation with fluorescent
pseudomonas and Rhizobium. Plant and soil, 229: 24- 35.

Dobereiner J. (1978). Influence of environmental factors on the occurrence
of Spirillum lipoferum in soil and roots Ecol. Bull. (Stockholm ).
26: 343-352.

El- Deek, M.H.; E.O. Abusteit; A.A. Shalaby; E.T. Kishk and H.S. Khafaga
(1991). Agromanagement of salt bush (Atriplex nummularia)
under saline conditions. Desert Inst. Bull. AR.E. 41(2): 353-
370.

El-Gibaly M.H.; Ei-Reweiny F.M.; Abdel- Nasser M. and El-Dahtory T.A.
(1977). Studies on phosphate — solubilizing bacteria in soil and
rhizosphere of different plants. I. Occurrence of bacteria, acid
producing phosphate dissolvers. Zentralbl Bakteriol Parasitenkd
Infektionskr Hyg. 132 (3): 233-239.

El-Toukhy, Salwa, A.M. (1997). Management system of new improved
range areas of North Western Coast to control desertification,
Ph. D. Thesis, Institute of Envir. studies and Research, Ain
Shams University.

Frie, EXK. Peyer and E. Schultz (1964). Determination of phosphorus by
Ascorbic Acid. Schw. Landaur. Tech. Forschung Heft 3: 318-
328.

Nezam, H.; Nemat A. Noureldin; Y.Z. Ishac and E.M. Soliman (2004).
Effect of irrigation systems, chemical and bio- fertilization on
soybean yield and yield components Egyptian J. Desert Res. 54,
No. (2), 209- 218.

Page, A.L; RH. Miller and D.R. Keeny (1982). In "Methods of soil
analysis" part 2: chemical and microbiological properties.
American socity of Agronomy, 2™ ed., PP. 781- 802. Medison,
Wisconsin, U.S.A.

Peach, K. and M.V. Tracey (1956). In "Modern Methods of plant Analysis,"”
1. springer — verlay, Berlin- 643 pp.

Egyptian J. Desert Res., 58, No.1 (2008)



90 Abdel-Azeem, Hoda H.M. and Salwa, A. M. El-Toukhy

Snedecor, G.W. and W.G. Cochran (1989). In "Staticals Methods". 8" ed.
The Iowa State Univ. press Amer. U.S.A.

Steel, R.G.D. and J.H. Torrie (1960). In "Principles and Procedures of
Statistics”. McGraw Hill Book Co. Inc. New York. Thalen.

Taha, S.M.; S.A.Z. Mahmoud; AH. El- Damaty and A.M. Abdel Hafez
(1969). Activity of phosphate dissolving bacteria in Egyptian
soils. Plant and Soil, 31: 142- 148.

Tomar, R.K.S.; K.N Namdes. and J.S. Raghu, (1995). Efficacy of phosphate
solubilizing bacteria with phosphorus on growth and yield of
gram (Cicer arietinum) Indian Journal of Agronomy, 41 (3):

412-415.
Received: 15/03/2007

Accepted: 09/11/2007

Egyptian J. Desert Res., 58, No.1 (2008)



RESPONSE OF KOCHIA INDICA WIGHT ................. 91

i g8l el jilan Ciard dadla oliay (g 5 pall Lid oSl il dglaiad
(sl igin) e il Allaiag

"u.sjhnwuhdju—ﬁhd}gcwwau
ras = Al = Ay phall = el psall Gigag 38 pe  a st ans Saalt Baa
)m—;sﬁ\.'ﬂl—lx._:_)l:.dl—;\Ml-&wﬁf—f\ﬂlzh}*

Janti ol Al el ABLall Al A gall o) pall Sl s3] LA SH e
Ldans 8 Candl 1 el a2 5 ) gadl e el A3 edial g A lall  ilial
Gilen (3 g gadlSH 52 S Ao g W0 Wi 5 aa (5 el i S ol ol
el Shaliall lli 3 JSUill sl e il (Gl 5 paliaiad] 3 juse & 3 j5ma (A i il
o_))_a.aé(ul&u)mhlaﬂ Ll_)_\SJI) J‘}L&)ﬂ‘wﬁﬂ.\uoj}.ar\ﬁhabu;ﬂ\ [RYY “‘)A‘r“
S Laty il dlanll Guine (ppdany (Mhae ) JpstsSih Al 5 ps Beud
u:u._u}ak;e(cl\",a'h Y. 4)&4) Qhwmsﬂew&‘ \LU“)BJ..)».J\_J‘LLNBA.‘.\
S8a) e 5 sl G Jganall Al b Allad g acardl Laliiyl e iy iy il
ol ghdh Il dan giall SIS el 5 Cpans ga (B (st gdll — sl ) sl —
B3 (3 A giaa Alaiad s 8 i ill Apdall L S sladial o S Caaa g -
LY e — (gl (5 faa —aladl ()l —ardl 0 ) Aol Sldiall ea
}HJ—QL.A}U‘)LAQAGAM(Q\E/O|Y‘9§€..>ST~) M\&MQK—\'
e sall Algs (8 cmantll Ciladl g il 0 Ay giaall sal N 8 A 4 pudiSH SMd i
Aol s s gill s B 5 (gl 5 sime S
e Jpanll 3 Ciliu il 203 U 5S0 ssag b shagdll 5 jnas Gu Jel@ll g ~¥
~ Sl —GLaY = g5l e SIS (g sina et IS Cala g e Jiana e
; ; ot
(o5 3915 S5 1) comssiall 4idiall UM 5 il Soall K0 o) 508 5 ¢
<ot g 5ol didaie 8y S Sl 30 aelial Jaae s i ol A0 G A
S syaall aLu,ﬂlHds@d»AMQm)mqu\ LS Adlzl ool -0
3 Al I il )l saely (g Suall WS 3305 Y LegalS pa o i by gud
bJ)QMNMdSZ\ALAA\JLJGA‘):\MJ‘)J‘)“M

Egyptian J. Desert Res., 58, No.1 (2008)





