ISSN 1110-0419
Annals Of Agric. Sc., Moshtohor,
Vol 42(4): 2075-2088, (2004).

INTERACTION EFFECT BETWEEN PHOSPHORUS AND SELENIUM
ON THEIR AVAILABILITY IN SOIL AND CONTENTS IN SOYBEAN
PLANTS GROWN ON ALLUVIAL CLAYEY SOIL
BY

Ei- Ghanam, M.M.M,
Soils, Water & Environment Research Institute, Agric. Res. Center, Giza, Egypt.

ABSTRACT

A greenhouse trial was camed out using an alluvial clayey composite
soil sample as growth media for soybean plants (Giza, 22) (o study the interaction
effect between P and Se on their availability in soil and contents in soybean
plants. The S¢ was applied at rates of 0, 0.5, 1.0, 5, 10, 20 and 40 mg kg'l soil as
sodivm selenate. Phosphorus was added at rates of 0, 50, 100 and 150 mg kg'
soil as potassium dihydrogen phosphate. During growth season, the soil samples
werce taken from rhizosphere area at periods of 15, 30, 45 and 60 days 10 assess
the status of Se and P under rhizosphere conditions.

The main results revealed that -
+ The dry matter vield of soybean planis was significantly and ncgatively
* aifected with increasing rates of Se addition, irrcspective of P application.
Each of 1.0 mg Sc¢ addition over 0 treatment caused a decrease in DM yield
of soybean plants by 0.086 g. In absence of Se application, the dry matter
production of soybean plants was positively but insignificantly affected as
the rates of phosphorus application increased.

s Selenium concentration in soybean plants increased significantly as the
application rates of Se and P increased. but this an increase was not
significant with P addition,

«  Either phosphorus or selenium application resulted in a significant increase ini
P concentration of soybean plants .

» Increasing rates of cither selenium or phosphorus addition to the soil
produced a significant increase in Se- uptake by soybean plants.

o  P-uptake by sovbean plants was significantly but negatively affected with
increasing levels of applied Se in absence of P treatments, while applicatios:
of P to the soil yielded a positive significance correlation with P- uptake by
soybean plants.

* Soil available Se was significantly increased as the levels of selenium and
phosphorus increased. The highest increase in soil available Se was occurred
during the first period of incubation (15 days) where it amounted 35.3 and
1308%, as compared with Py and Se, treatments, respectively. However, soil
available Se was significantly reduced with prolonging the incubation time
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increased the available P by 18% and the second one caused 8% increase over
the first rate, while application of the third dost of P yielded 7% over the second
one.
Keywords: Available Se. available P, incubation, Se¢ concentration, P
concentration, Se-uptake, P-uptake, Soybean plants.

INTRODUCTION

Selenium is intermediate between sulphur (S) and tellunum (Te) as well
as its chemical properties. It is a metalloid, shares the characteristics of both
metals and nonmetals, and this gives il special importance in health, nutrition and
industry (Duckart et al., 1992).

Selenium is an esscntial trace element for animals, plants and bacteria.
Field crops and non- accumulators tend (o incorporate selenium as protein- bound
selenomethionine (Olson et of., 1970 and Stadiman, 1974), While accumulators
plants uptake selenium and convert it to scluble organic forms and several free
amino acids, notable S¢- methylselenocysteine and Se-selenocystathionine (Chow
et al., 1971 and Nigam and Mc Connell, 1972).

Soybeans are grown a high- protein, high energy feed supplement for
livestock and human. They accumulate high levels of Se following soil or foliar
applications (Gupta and Mac Leod, 1994). Singh and Malhotra (1976) stated that
the dry mater vield of berseam plants in the first cut was reduced from 3.15g to
0.82g pot”’ with increasing Se concentration from 0 to 16 mg kg soil at the
absence of P addition. While it reduced from 4.17 to 0.40g pot™ at the same Se
concentrations in presence of 100 mg P kg™ soil. Dhillon et al. (1977) found that
the dry matter production of corn plants markedly reduced when selenium
application to soil at rates of 1 and 2 mg kg™’ as potassium selenate. The growth
of wheat and sunflower, grown on soil having pH of 7.9, decreased as the
selenium was applicd at rate higher than 2.5 mg kg™ soil (Singh and Singh, 1978).
Soltanpour and Workman (1980) found that a 10% yicld reduction in alfalfa duc
1o Se toxicity occurs when tissue Se concentration exceed 25-30 mg kg™ scil.
Selenium addition 1o nutrient solution by rate of 0.25 or 1.0 mg L' caused a
decrease in yield of alfalfa plants (Mikkelsen et al, 1983b).

Atanu et al. (1982} reported that the dry matter yield of rice plants
(Shoots and roots) was increascd as the phosphorus application increased from 0
to 200 mg kg' soil. The dry matter production of soybean plants grown on
alluvial soii for 45 day was significantly increased as (he rate of P application
increased from 50 to 150 mg kg ' soil (Sadik et al., 1996).

The addition of superphosphate at rates of 150 and 200 kg ha” increased the
selenium concentration in alfalfa from a level marginal for animal requirements to an
aaegaate lovel (Cader o2 af, 1972). Also, Lovesque (1974) Sund that application ¢f D
as potassium phosphate to the soil at rate of 0 and 80 mg kg increased the Se content
of alfaifa plants from 83 10 167 pg kg'. However, Fleming (1962) found that the
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addition of superphosphate increased P concentration in all crops but caussd 2
decrease in Se conoentration. Gissel Nielsen ef al., (1984) indicated that the P addition
reduced Sc concentration in barley plants at a high levels of nitrogen and sulfur. The
reduction in Se concentration due to N application was attributed to a dilution effect
as a result of yield increase.

Aly (1985) and El-Sharawy ef al. (1994) found significant increases in P
concentration in maize plants with increasing the rate of applied P. Sadik et al.
(1996) indicated that the P concentration in soybean plants increased significantly
with increasing rate of P application from 50 to 150 mg kg™ soil.

Levesque (1974) noticed that the effect of P application (80 mg kg™’ soil)
on the uptake of native Se by alfalfa and comn plants was generally positive. The
uptake and accumulation of Se by plants is influenced by many factors including
the presence of other ions in the soil solution (Mikkelsen et al., 1988a).

Sadik et al. (1996) found that available P increased significantly with
increasing rate of P application from 0 to 150 mg kg, but it was decreased from
40.6 to 16.8 mg kg and from 28910 2.7 mg kg in alluvial and calcareous soils
when incubation periods increased from 1 to 75 days, respectively. This reduction
was 59% in case of alluvial soil and 91% in case of calcareous one.

The objective of this invesligation was to (i) study the interaction
effect between Se and P on their concentration and uptake by soybean plants and
(2) assess the status of Se and P under rhizospher conditions,

MATERIALS AND METHODS

A greenhouse cxperiment was sct up at the biogas training center,
Moshtohor, Qalubia Governorate, SWER), ARC to study the interaction ¢ffect
between selenium and phosphorus on their availability in soil and contents in
soybean plants. An alluvial claycy composite soil sample was taken from a farm
of faculty of Agricultural at Moshtohor Benha University. The soil sample was air
dried, sofily pulverized and passed through a 2 mun sieve. Some characteristics of
the studied soil sample were determined according to Page ef al. (1982) and
reported in Table (1). Plastic pots with the dimensions of 20 cm highth and 23 ¢
diameter were packed with the soil sample at rate of 3 kgs. soil pot” and plantert
with 10 seeds of soybean (Giza, 22). Afier emergence, the seedlings were thinnad,
10 4 plants pot”. Potassium and nitrogen fertilizers were added 10 the pots at rx(z
of 20 mg K* kg’ (20 kg K' fed™') as potassium sufate and 300 mg N kg (300kgz
fed.') as ammonium nitrate. The whole amount of K* was added before sowig
while the amount of nitrogen was added in two equal doses after planting with LS
and 30 days. Selenium was applied at rates of 0, 0.5, 1.0, 5, 10, 20 and 40 mgh:z"
soil as sodium sclenate. Phosphorus was added ai rates of 0, 50, 100 and 150 m3
kg' soil as potassium dihydrogen phosphate. The rates of Se and P were added
with planting irrigation, The treatments were arranged in a complete randomized
block design with three replicates. The moisture content during trial was kept at
field capacity by means of daily compensation of water loss with distilled water.
The planis were harvested after 60 days from germination, dried at 70 C° and the
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dry weights were recorded. The ground materials (1.0g) were digested in nitic and
perchloric acids and selenium was determined colormetrically as described by
Olson (1973) as well as phosphorus was determined colormetrically using
ascorbic acid according to Murphy and Riley (1962) as modified by John (1970).

Table (1): Some characteristics of the investigated composite soil sample,

Particle size distribution %:
Sand
| Silt
j Clay
Texture class
OM%

CaCO, %

PH (1:2.5 soil : water suspension)
EC (dSm™)

Soluble Ions (mmol, L™*):

Na*

K

COy

HCOy

cr

80,

Soil moisture constants %:
Field capacity

Wilting point

Available water

Ca® . Available Se (mg kg )
: Available P (mg kg’ )

During growth season, the soil samples were taken from rhizosphere
area at periods of, incubation periods (IP), 15, 30, 45 and 60 days to assess the
status of Se and P under rhizosphere conditions. The samples were air dried,
comminuted and passed through a 2 mm sieve and extracted by AB-DTPA
according to Soitanpor and Workman (1980) to determination of available
selenium and available phosphorus (Soltanpour, 1985). Available Se was
determined as described by El-Sokkary and Qien (1977). Available P was
determined colorimtrically using ascorbic acid according to Murphy and Riley
(1962) as modified by John (1970). Statistical analysis was conducted using
Minitab program according to Ryan and Joiner (1994).

RESULTS AND PDISCUSSION

Dry matter yield of soybean plants :

in general, Jaia prescuded in Table (2) roveal that the dry matter yield of
Suywai platils woo sgiiostly and negatively affected with increasing the rate of Q-
addition, irrespective of phosphorus application. Each of 1.0 mg Se addition over the
U trcanent Causua & decivest in the dry matier production of scybean plarts b
0.086g. The relative reduction of D.M yield as compared with control treatment
(100%0) for scleniwn treatincats of 0.5, 1.0, 5, 10, 20 and 3¢ mg kg" were 4, 23 S,
o, T2 and 8GT6, respectiveiy. These resulls are in zgrooment with those found W
Singh and Malhotra (1976), Mikkelsen ef o/, (1988b) and Soltanpour and Workman
(1550 who fouid Gt a 1073 yicld reducticn in alfalf plants due to Se toxicity oormre
when tissue Se concentration exceed 25-30 mg kg

in absxence of scicmiung addition, alse results indizate that the dey matter
production of soywean piais was positively “Ifcc'cd as the rates of phosphorus
application increased from O to 150 mg kg™, but this an increasc was not
significant. The relative increase of D.M. yield of soybean plants, as compared
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with control treatment (100%), resulting from phosphorus rates of 50, 100 and
150 mg kg were 6. 23 and 28%, respectively. The increase in dry matter yield of
soybean plants producing from P application at all levels of selenium may be
attributed to that phosphorus improve the growth and suppress selenium toxicity
in the plants. These findings are in accordance with those obtained by Atanu ef al.
(1982) and Sadik er al/. (1996) who found that the dry matter production of
soybean plants grown on alluvial soil for 45 days was significantly increased with
increasing the rate of P addition from 50 to 150 mg kg soil. The statistical
analysis is evidently described effect of Se addition on dry matter yield of
soybean plants as follows : .
D.M. yield = 3.180-0.0796 Sc (= 0.8317)

Table (2): Dry matter yicld of soybean plants (g/pot) as affected by Se and P
addition. n = 84
Se treatments (mg/kg) l’hosphonsl; treatments (m

0
0 3.49 37
0.5 351 3.52
1.0 2.95 3.02
5 1.78 180
10 i.16 1.49
20 0 86 0.98
40 0.31 0.52
: 2.01 2.15

L.S.D. at 1% : Se-treat, 0.149

Potreat. 0.197  P-treal. X Se-treat. n.s.

The interaction effect between Se and P addition on dry matier yield of
soybean plants was demonstrated by the equation;
D M. yield = 2.86 - 0.0796 Se + 0.00427 P (R=03851 )

Selenium concentration in soybean plants :

Selenium concentration in soybean plants increased significantly with
increasing application rates of sclenium (Table, 3). The average values of Se
concentration in soybean planis for selenium application of 0, 0.5, 1, 5, 10, 20 and
40 mg Se kg soil were 0.161, 0.459, 959, 2.344, 6.936, 11.203 and 25.097 mg
kg' D.W, respectively. At 0 level of selenium and phosphorus, the selenium
concentration in soybean plants was 0.094 mg kg' D.W which increased to
22.776 mg kg' D.W as the dose of S¢ increased to 40 mg Se kg' soil. The
phosphorus addition as potassium dihydrogen phosphate insignificantly increased
the sclenium concentration in soybean plants with increasing the phosphorus
doses at all levels of selenium. This an increase may be ascribed to certain anions
such as phosphatc, silicate, molybdate, bicarbonate, carbonate, fluoride and
sulfate which compete with selenite for adsoption and reduce its fixation in soils
(Bolistrieri and Chao, 1987). Almost similar results were reported by Carter et of.
(1972}, Singh and Bhandari (1974) and Singh and Malbotra (1976).
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Table (3): Effect of sclenium and phosphorus addition on selenium
concentration (mgkg") in soybean piants grown on alluvial
clayey soil n =84

Selenium Phosphorus treatments (mg kg )
treatments (mg/kg) 0 50 100 150 Average
0 0.094 0.143 0.182 0.223 0.161
0.5 0.194 0325 0.536 0.780 0.459
1.0 _ 1 0913 0.815 0.965 1.143 0959
1.809 2.033 2274 3.260 ] 2.344
10 S109 1 5889 1 7635 | 9100 | 6936
TR0 9402 | 10.557 | 11.037 | 13.816 | 1i.203
40 22776 23.202 25.790 28.618 25.097
Average 5757 6,138 A 918 8134 6737
L.S.D. at 1% : Se-treat. (0.345 P-treat. .260 P-treat. X Se-treat. 0.689.

The following equations are summarized the relationship between
selenium application and its concentration in plants as well as the interaction
effect between Se and P addition on Se concentration in plant tissue as follows
Se- concentration = 0.02 + 0.616 Se (r=0986")

Se- concentration = 1.19 + 0.616 Se + 0.0161 P (R=0.991"")

Phosphorus concentration in soybean plants :

Results in Table (4) show influence of selenium and phosphorus addition
on P concentration in soybean plants. P application as potassium dihydrogen
phosphate resulted in a significant increase in P concentration of soybean plants
ai all levels of sclemum addition. In absence of Se treatments, the relative
increase in P concentration of plant tissue corresponding to P rates of 50. 100 and
150 mg kg’ soil were 21, 45 and 72%, respectively compared with 0 level of P
A1 0 levet of P and Se. the P concentration in plants was 3.675 mg g' D.W which
increased to 1.413 mg g' D.W as rate of P application amounted 150 mg kg soil.
The highest P conceniration resulted from using the fourth rate of P and the
seventh onc of Se. These results agree with those achicved by Alv (1985), El-
Sharawy (1994) and Sadik er af. (1996) who found that P concentration in
soybean plants increased significantly with increasing the rate of applied P Thus
reldtion was cleared by the equation;

P-concentration = 0.870+ 0.00463 P. (r=0 73177,

Also, results in Table (4) reveal that P concentration in soybean plants
was significanily and positively affected with increasing sclenium application
under all levels of P. The relative increase of P concentration in plant tissue
corresponding to Se treatments of 0.5, 1, 5. 10, 20 and 40 mg Sc kg'1 soil were 1.
4. 11, 27, 38 and 58%, rtespectively. At O level of selenium and phosphorus
applications, P concentration of plants was 0675 mg g" D.W which was
enhanced to 1,371 mg g’ D.W as the level of Se reached 40 mg kg’ soil. This an
increase in P concentration in plants may be attributed 1o iaprove root growth by
phosphorus application and release of bydroxyl bound phosphorus by selennumn
which reduced the magnitude of P fixation (Cook, 1951). This trend is an
harmony with findings of Caner er o/ (1972). Singh and Mathotra {1976) and
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Singh and Bhandari (1974) who observed that phosphorus concentration in plants
increased by the application of phosphorus and selenium. The following
equations were governed these relations as follows :

P-concentration = ! 05 + 0.0151 Se (r=0.581" )
P-concentration = 0.705 + 0.0151 Se + 0.00431 P  (R=0.933 )

Table (4): Effect of sclenium and phosphorus addition on phosphorus
concentration (mg g') in soybean plants grown on alluvial
clayey soil. n =84

Selenium Phosphorus treatments (mg kg )
treaitments 0 0 100L k 150 Average
(mp/kg) — .
0 0.675 0.886 1.127 1.413 1.025
0.5 0.686 0.894 1.183 1.384 1.037
1.0 0.734 0.919 1.197 1.407 1.064
5 0.822 1.023 1.252 1.448 1.137
10 0.987 1.287 1.317 1.622 1.303
20 1.115 1.302 1.412 1.824 1.413
40 1.371 1.449 1.789 1.879 1.622
Avera 0.913 £.109 1.325 1.568 1.229
L.S.D. at 1% : Se-treat. 0.134 P-treat. 0.102 P-treat. X Se-treat. n.s.

Sclenium uptake by soybean plants :

Increasing the rate of selenium addition as sodium selenate significantly
increased Se-uptake by soybean plants under all the P levels (Table, 5).
Increasing Se levels from 0.5 to 40 mg Kg"' increased Se-uplake with amount of
twentyfold compared with 0 Se level. At 0 level of Se and P, the Se-uptake by
plants was 0.328 ug pot” which increased to 8.086 ug pot” as the level of Se
reached to 20 mg kg™ soil. These results agreement with those obtained by Gupta
and Mac Leed (1994) and Levesque (1974) who found that the addition of 1.5 mg
Se kg soil produced a marked increase in selenium content of alfaifa plants.

In absence of applicd Se, the application of P to the soil by rates ranging
from O at 150 mg kg™ soil resulted in a significant increments in Se- uptake by
soybean planls Table (5). The average value of Se-uptake at 0 level of P was
4.023 Kg pot” then increased 1o 9.967 ug pot' as the P level was attained to 150
mg kg' soil. This result agree with those performed by Singh and Malhotra
{1976) and Levesque (1974) who found thai tie P appiicaiion to soil significastl;
increased the Se content of alfalfa. The simple and multiple regression equauons
controlled these relations as follows :

Sc- uptake = 3.29 +0.326 Se (r=0.745"")
Se- uptake = 3.74 + 0.0415 P (r=0392")
Se- uptake = 0.177 +0.326 S¢ +0.041SP (R=0.844"")

Phosphorus uptake by soybean plants :

Data in Table (6) show that P-uptake by soybean plants was negatively
and significantly affected with increasing levels of applied Se, in absence of
applied P. The mean values of P- uptake by soybean plants were reduced from
4.19 10 0.92 mg pot” with increasing ratc of Se addition from 0 up to 40 mg kg''
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soil. P- uptake by berseem plants was low and decreased with application of Se
up to 16 mg kg soil (Singh and Malhotra, 1976). On the other hand, application
of P to the soil produced a positive significant increase in P-uptake by soybean
plants. In spite of presence of different Se rates, the average value of P- uptake by
planis at 0 level of phosphorus was 1.57 which enhanced to 3.81 mg pot” with
increasing P rate to 150 mg kg soil. The statistical analysis showed P individual
effect and interaction of P-Se on P-uptake by soybean plants as follows:
P-uptake = 1.50 + 00153 P (r=0561")

P-uptake = 2.32 — 0.075 Se + 0.0i53 P (R=0872")

Table (5): Selenium uptake (ug pot™) by soybean plants as affected with Se
and P addition. n = 84

Selenium Phosphorus treatments {m i

treatments (mg/kg) 0 20 100 A 150 Average

0 0.328 0.532 0.786 0.983 0.657

0.5 0.681 1.144 2.171 31237 1.808

1.0 2.693 2.461 3.291 4 069 3.129

5 3.383 3.659 4821 6.585 4612

10 5.926 8.775 12.997 17.199 11.224

20 8.086 10.346 12.58 18.237 12.313

40 7.061 12.065 iSB'I 19.4@ 14.031

Average 4023 5.569 7.741 9967 6.825

[.5.D. at 1% : Se-treat. 1.219 P-treat, 0.922  P-treat. X Se-treat. 2.439

Table (6): Phosphorus uptake (mg pot”) by soybean plants as affected with
Se and P addition. n = 84

Selenium Phosphorus treatments @lg Kg )
treatments o 50 100 150 Average
(mg/kg) i
0 2.36 3.30 487 6.23 4.19
0.5 2.41 3.15 4.79 574 4.02
1.0 2.17 2.78 | 408 5.01 3351
. 5 ) 1.54 1.84 2.65 2.93 2.24
10 1.14 1.92 2.24 3.07 409
20 0.96 1.28 1.6} 2.41 1.57
40 0.43 0.75 1.22 1.28 0.92
Average 1.57 2.15 3.07 3181 2.934
L.S.D. at 1% : Se-treat. 0.248 P-treat. 0.187P-treat. X Se-treat. 0.495

Available selenium:

Data presented in Table (7) show the effect of selenium, phosphorus
addition and incubation periods and interactions between them on AB-DTPA
extractable Se. Selenium application at rates of 10 and 40 mg kg™ soil resulted in
a significance increase (P<0.01) in soil available selenium compared to 0
treatment at all levels of P and incubation periods. Soil available Se was sixfold
increased at 10 Se level compared with 0 level, then increased to thirteenfold as
the Se level increased to 40 mg Kg' soil. The same trend was obtained at
incubation periods of 30, 45 and 60 days.
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On the other hand. AB-DTPA extractable Se¢ incrcased significantiy
(P<0.01) with increasing P rate. The highest iti.rease in soil available selenium
was occurred during the first peried of incubatian (15 days), where # amounted
35.5 and 1308%. as compared with 0 level, for 1 and Se treatments, respectively
This an increase in available Se may be ascriboc to that certamn anions such as
phosphate, silicale. citrate, molybdate, bicarbon:te, carbonaie, {luride and sulfate
compete with selenite for adsorption and reduce its fixation in soils {Balhistrient
and Chao, 1987). Se and P ions compete for £+ - ~me reaction sites in soils, when
P is added to the system, it replaces some Se 1w sorption sites, rendering the
frec Se available to plants (Andriano 10865

Table (7): AB-DTPA extractable 5S¢ (mg/kg soil) as affected by seleniam,
hosphorus addition and incubation periods. n=144

P treatments gm%{kg! A
Se treatments | verage
(mg/kg) ¢ | 5 i t 15 B
15 days %
1] 0.059 0. 144 0.236 0.066 0108
10 1 698 1.323 1311 1.301 TI184 8
4 20117 3758 Y309 2 385 2366
Average 0,923 1.375 1.35% 1.251 1.236
30 days
0 0.064 0.073 6093 0.087 0.080
10 1.109 0OR4T 0875 0.996 0.957
40 i.45%7 1379 "T155 T 72300 )
_Average 0.87 0.800 0721 1.131 0.83)
45 davs
[1] 0047 | 0039 0.052 0.061 (.055
10 0.627 0.657 0614 0.678 0644
0 0641 1.621 1115 1.648 1164
Average 0438 0.71% 0604 0.796 0.654
60 davs
0 0.052 0.066 | 0.080 0.039 0.064
10 0584 | 0620 | 0370 | 0. 0.627
40 0.804 1398 1.244 1.627 1.268
Average 0.4%0 G695 | 0.631 0.807 0.653
L.S.D. at 1% Se-treat. 0.050 Se- treat. X P-treat. 0.087
P-treat 0043  Se-treat. X incub. 0.087
Incubation 0.050 P-treat. X Incub. 0.100
Se-treat. X P-treat. X Incub. . 0.173

Concerning the relationship between sol available S¢ and incubation
periods. Soil available Se was significantly reduced with increasing the
incubation time. Prolonging the incubation perieds from 15 to 30, 30 to 45 and 45
to 60 days rcduced available Se by 28.6. 47 1 and 47.2%, respectively. This
reduction may be atiributed to Sc adsorption by Ca-montimerillomte and Ca-
saolinite clay minerals consisted of a fast process, which was competed afier

35h of equilibration and accounted for aboul 95% of total adsorption afier
and slow process. which gradually depleted Se from the solution thereafier
Yosef and Meck 1987y The activity of spil microbes influences the
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availability of Se by immobilizing soluble inorganic Se compounds in their
bodies and by converting S¢ compounds info volatile selenoorganic compounds
such as dimethylselenide and dimethydiselenide, which are easily lost from the
soil system (Hamdy and Gissel- Nielsen, 1976). The di-interaction effect of Se-
incubation, Se¢-P and P-incubation or tri-interaction of Se-P-incubation on
availability of selenium was highly significant.

Available phosphorus:

Results in Table (8) indicate that, in general, AB-DTPA extraclable P
was positively and significantly affected with increasing rates of P and Se
addition, but it decreased significantly with increasing the incubation time.
Increasing P level in the following order: 0, 50, 100 and 150 mg P kg soil
resulted in an increase in soil available phosphorus by 118, 126 and 133% as
compared with O treatment. The first P rate increased soi! availabie P by 18% and
the second onc caused 8% increase aver the first rate, while application of the
third dose of P yielded 7 % over the second one. The conuribution of each dose
(50mgPkg™') decreased with increasing P rate addition. These results agree well
with those obtained by Sadik et al, (1996).

Table (8): AB-DTPA extractable P (mg/kg soil) as affected by selenium,
phosphorus addition and incubation periods. n=144
Se ' P ntmets

treatments
(mg/kg) 50 100 150
15 days

0 . 18.04 19.76 19.08

10 . 19.76 20.45 24.64
40 . 23.76 2548

Average . 21.32 23.07
days
(1] . . 15.92 18.22
10 . ] 23.06 21.35
40 . . 22.16 23.9%
Average . . 20.38 21.16
days
. . 14.76 15.52
10 \ ] 20.60 20.92
19.56 18.60
1831 18.35
days
16.56 19.92
19.64 16.88
19.48 24.16
18.56 20.32

LSD.at1%: Se-treat. 0.545  P-treat. X Se-treat. 1.089

Average

P-treat. 0.629 P-treat. X Incub. 1.258
Incubation 0.629 Se-treat. X Incub. 1.089

Se-treat. X P-treat. X Incub. 2.178
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At 0 level of phosphorus, the increase percentage of sml avaiiable P
vielding frorn Se application at rates of 0, 10 and 40 mg Se kg™’ soil were 100,
110 and 125%, respectively, Soil available P was markedly increased with
increasing P and Se levels, but this increase was decreased with prolonging the
incubation periods from 15 10 30 days, while it was almost resembling at periods
of 45 and 60 days. Seil available phosphorus was necgatively affecied as the
incubation time increased. The reduction percentage caused by prolonging time
from 15-30, 30-45 and 45-60 days were 6.43, 12.06 and 10.46%, respectively.
Similar results were obtained by Sadik ef al. (1996) and Ei-Gala et al. (1998} who
found that soil available P was decreased with increasing of incubation time.
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