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4- RESULTS AND DISCUSSION

The availability of phosphorus in two soils, diff-
ering in their properties, was investigated with respect
to the effects dué to nitrogen forms and N-serve (Exp. I},
soil moisture content and rate of N fertilization (Exp.II)

and Organic residues application (Exp. I1I}.

The indices determined were dry matter yield, plant

P concentration and P uptake as well as soil available P.

The results obtained are presented and discussed

separately for each experiment.

4.1. Experiment T

This experiment deals with the effects of nitrogen
form and nitrification inhibitor (N-serve) on dry matter
yield of soybean plants, plant P concentration, P-uptake

and soil available phosphorus.

4.1.1. Effect of nitrogen form and nitrification inhibitor

(N-serve) on the dry matter yield of soybean plants

The data obtained on dry matter yield of soybean plants

yielded from both soil samples, Moshtohor {clay) and Meet-
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xinana {sandy loam) are presented in table (3) and depicted

in Fig. (1).

Moshtohor soil: The application of nitrogen forms as

{NH KNO3 and urea, in absence of N-serve, increased

4! 250
the dry matter yield by 23, 20, and 26% over control treat-
ment (NOVO}, respectively. In presence of N-serve, these N
sources behaved slightly different and increased the yield

by 21, 23, and 20%, respectively as compared to NV treat-

ments. However, variations due to N-serve and nitrogen on

the dry matter yield were not significant

In this respect, noteworthy to mention that, many
confirmation results were obtained. Stephan and
waid (1963) found that, urea and NH4NO3 at lower rates of
application gave similar yields of maize. At higher rates,
yields from urea were generally less than NH4NO3. Steineck
(1967) reported that, dry matter yield was higher with NOB-N
than with NH4—N. Tsvetkava (1968) stated that, urea dnd
NH4NO3
other hand, Spratt and Gasser (1970) mentioned that, NH,-N

were equally effective in increasing yield. On the
was better than NO3-N for increasing wheat dry matter as
compared to (NH,),SO, and Ca (NO5) ,.4H,0.

The results reveal that, the addition of inhibitor (N-

serve) in combination with (NH4)2SO4 and urea sources resulted
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in a decrease in the dry matter yield of soybean plants,
whereas, its application in combination with KNO, source,
slightly increased the yield compared to their correspond-
ing values with absence of N-serve. The single application
of N-serve increased the dry matter yield by 13% as comp-
ared with control treatment (NOVO), but this effect was

not significant.

Meet-Kinana soil: Data obtained indicate that, N-:uources

(ammonium, nitrate and urea) in absence of N-serve, incre-
ased the dry matter yield by 16, € and 0.5% over control,
respectivley. In presence of N-serve, these forms increased
the yield by 5, 12, and 13%, respectivley. Compared to
these values, adaition of N-serve in combhination wiLh KNO3
and urea increased the dry matter yield, but N-serve +
(NH4)2504 decreased the yield. The single application of

N-serve increased the dry matter yield by 7% over the con-

trol treatment (N V ).
0O 0

4.1.2. Effect of nitrogen form and nitrification inhibitor

(N-serve) on P concentration in soybean plants

Table (4) and Fig. (2} show the effect of nitiogen form
in the absence or presence of nitrification inhibilor (N-

serve) on P-concentration in soybean plants,

Results obtained revealed that, nitrogen form: and
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nitrification inhibitor (N-serve) significantly increa-

sed the P concentration in soybean plants,

Moshtohor soil: Addition of N sources (NH. , NO. and

4 3
amide-N) in absence of N-serve, significantly increased P

concentration in soybean plants by 38, 33 and 42%, respec-
+ —-

tively. In presence of N-serve, these forms (NH4, NO3 and

urea) increased P conc., by 59, 34, and 40%, respectively,

as compared to the control treatment (NOVO).

Generally, data obtained revealed that, P concentra-
tion in soybean plants corresponding to different forms

can be arranged as follows: Ammonium or urea > nitrate.

These results are in close agreement with those repecrted
by Rennie and Soper (1958) who concluded that NHZ ion
appears to be the dominant factor in P utilization by pla-
nts as it indirectly influences the plant's ability to
take up P, rather than altering in any way the availability
of applied P fertilizer. Also, Riley and Barber (1971)
showed that, NH4*fertilized soybean absorbed more P and
had a higher P-concentration than NO3-fertilized soybean.
They suggested that, the inéreased availability of socil P
where NHZ was used is mainly due to the effect of the N-

source on the pH of the rhizosphere zone in soil. Moreover,

Yousef (1972) obtained similar results.
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Regarding the effect of nitrification inhibitor
(N-serve) on soybean plants, data obtained showed signi-

ficant increase in P concentration due to the addition

-+
4

Howeveyr, insignificant effect was obtained with urea sou-

of N-serve either solely or in combination with NH, source.

rce compared to their corresponding values with absence of
N-serve, The single application of N-serve resulted in an
increase in P concentration in soybean plant by 14% as

compared with control treatment (NOVO).

Meet~Kinana soil: Generally, the addition of

+
4

P concentration in soybean plants by 60, 47, and 62%, res-

nitrogen forms (NH, , NOE and amide-N) yielded increases in
pectively. In presence of N-serve the N-~forms used,
increased the P concentration in soybean plants by 75, 80,
and 91% , respectively, as compared to the control treatment

(NOVO) .

Generally, data indicate that, P concentration in
soybean plants was positively affected with the different
N forms aécording to this descending order; urea > ammonium >

nitrate.

Addition of nitrification inhibitor (N-serve), either
solely or in combination with N forms used (NHZ ' No; and
amide-N) significantly increased P concentration in soybean

plants., The application ©f N-serve, alone, increased P




- 62 -

concentration in soybean plants by 79%, as compared to

control treatment (NOVO).

In this regard, with both field and growth chamber
tests, Spratt (1973) reported that, the use of nitrapyrin
(N-serve) with ammonium and urea phosphate maintained grea-
ter levels of NHZ in the so0il and increased the percent P
and P-uptake of vegetative wheat plants perior to heading,
as compared to fertilizers applied in absence of inhibitor.
It was referred by Baizhigitov et al. (1980) that the app-

lication of N with N-serve at sowing, increased the con-

tents of N and P in plant especially during the early growth.

With respect to interaction of soils with the N~
sources or with the N-serve, no significant variations were

observed.

Finally, results obtained can be summarized as follows:

(1) Significant increases in P concentration inrsoybean
plants were observed in both seils, Moshtohor and Meet-
Kinana, with the use of different N sources (NH4)ZSO4 '
KNO3 and urea) either in presence or absence of N-serve,

(2) Due to the lower fertility level and the limited buff-
ering capacity of Meet-Kinana soil as compared to that
of Moshtohor, the former soil showed higher relative

response to the different N sources and to the application



(3)

(4)
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of N-serve than did the latter soil with respect to

both plant growth and P concentration.

In Moshtohor soil, the ammonium form of N(NH4)ZSO4
was the most effective, while in Meet-Kinana soil,the

amide-N form (urea) was superior.

The highest P concentration in soybean plants (1750 ppm)
was recorded in case of Moshtohor soil, with the trea-
tment of (NH4)ZSO4 in presence of N-serve. However,

the lowest P concentration in soybean plants (540 ppm)
was observed with the control treatment (NOVO) of Meet-

Kinana soil.

4.1.3. EBffect of nitrogen form and nitrification inhibitor

(N-serve) on P—uptéke by soybean plants.

Data in Table (5) and Fig. (3) show the effect of N

form on P-uptake in presence or absence of nitrification

inhibitor (N-serve).

Results obtained indicate that, the effect of nitrogen

form on P-uptake was highly significant. Considerable diff-

erences in P-uptake by plants between Moshtcohor {Clay textured)

and Meet-Kinana (sandy loam) soils were observed and might be

attributed to the different physical and chemical properties

of these two seils.
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Moshtohor soil: In respect to the effect of N form on

total P-uptake, ammonium source was superior to nitrate.

in stimulating P-uptake.

Addition of N sources (NH4)2SO4,KNO and urea}, in

3!
the absence of N-serve, significantly increased P-uptake by
soybean plants by 70, 59 and 79%, respectively. In presence

of the nitrification inhibitor (N-serve), the corresponding

increases were; 92, 65, and 67%, respectively.

Generally, data obtained show that the values of total
P-uptake corresponding to different forms could be arranged as

follows: Ammoniumor urea » nitrate.

Leonce and Miller (1966) found that, ammonium form had
a specific influence on the transfer of P across the root
symplast, Also, the latter behaviour, accoring to Riley and
Barber (19693), could be attributed to the external effect of
the medium that may result in changes in pH around the root
surface and adjacent soil. Moreover, Miller et al. (1970}

obtained similar results.

Rennie and Soper (1958) obtained a close relationship
between the high absorption of NHZ ions and the increased
uptake of fertilizer P and concluded that, rapid ammonium-ion

absorption appears to be accompanied or followed by enhanced

P absorption when both ions are closely associated in the
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fertilizer band. Grunes et al. (1958) and Grunes (1859),
attributed such effect of N form on P uptake to the
physiological effect of ammonium sulphate that increases

the availability of P in both soils and fertilizers.

According to the previous discussion, it may be
concluded that, ammonium ion was absorbed easier or faster
than nitrate and amjide nitrogen , Ammonium may
increase the dissociation rate of the P carrier complex
at the xylem. The above hypothesis may explain the highest
uptake of P in case of association with the ammonium N

form as compared with the other N forms.

Cogeerning, the effect of nitrification inhibitor
(N-serve), significant increase in P-uptake was observed
due to its application either solely or in combination with
NH4 source, However, no significant effects could be
obtained with KNO3 and urea sources, The single applica-

tion of N-serve increased P-uptake by 28% as compared with

the contrecl treatment (NOVO).

Meet-Kinana soil: Addition of N-sources ((NH4)2504,KN0

3
and ufea), Significantly increased P-uptake by soyhean

plants by 87, 58 and 62%, respectively. In presence of N-
serve, the corresponding increases were 83,106, and 117%,

respectively.
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In general, data indicated that the values of P-
uptake corresponding to different N forms could be arranged

as follows: Urea > Ammonium > nitrate.

Addition of nitrification inhibitor (N-serve) sig-
nificantly stimulated P-uptake when in combination with NO3
and urea sources, but it was not effective with the(NH4)2SO4

source. The single application of N-serve increased P-uptake

by 38% as compared to control treatment (NOVO).

With respect to the interaction of the soils with
the N sources ( S x N} or with the N-serve (S x V) no signi-

ficant variations were revealed.

According to the aforementioned data, the most impor-
tant effects on P uptake due to N forms and N-serve could be

summarized as follows:

1) The different N sources ((NH4)2SO4, KNO, and urea)
| significantly enhanced P-uptake by soybean plants in both
Moshtdhor ahd Meet-Kinana soils, either in presence or

absence of the nitrification inhibitor (N-serve}.

2) The N-serve application significantly affect the P uptake
by soybean plants in Moshtohor soil treated with the
ammonjacal fertilizer ((NH4)ZSO4) and Meet-Kinana soil

treated with urea and KN03.

3} In Moshtohor soil, the ammonium form of N((NH4)2.SO4 was
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generally superior, while in Meet-Kinana soil, the

amide form (urea) was more superior.

4) The highest P uptake (12.35 mg/pot) was yielded from
Moshtohor soil with application of (NH4)ZSO4, in pre-
sence of N-serve, while the lowest P uptake (2.72 mg/
pot) was yielded from Meet-Kinana s0il with unfertilized

treatment (NOVO) in absence of N-serve,

4,1.4 Effect of nitrogen form and nitrification inhibitor

(N-serve) on the availability of soil P,

Data indicating the effect of N form on the availabi-
lity of soil P, in presence and absence of nitrification

inhibitor (N-serve), are presented in table (6) and Fig. (4).

Data reveal that, the availability of soil P was

+

4
and amide-N) in presence or absence of N-serve, but in diff-

significantly increased by the addition of N forms (NH, , NO,

3

erent modes with respect to the two soils investigated.

Moshtohor soil: Application of N forms (NHZ, NOS , and
amide-N), in absence of N-serve, increased the availability

of soil P by 15, 9, and 17%, respectively, whereas in presence
of N-serve these N forms increased soil P availability by 29

10, and 31%, respectively, as compared to the control trea-

tment {NOVO)
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Data obtained indicate that, soil content of availa-
ble P corresponding to different N forms increased in the

descending order; urea s ammonium > nitrate

Regarding the effect of nitrification inhibitor (N-
serve) on the availability of soil P, data obtained revealed
that, scoil P availability was significantly increased by
the addition of N-serve solely or in combination with N

+
forms (NH

4t and amide-N). The single application of N-serve

increased soil P availability by 11% over control.

Meet-Kinana soil : In absence of N-serve, application

of N forms (NHz, No; and amide-N) increased soil P availabi-
lity by 60, 33, and 30%, respectively. In presence of N-
serve, these N forms increased soil P availability by 29,

10, and 31%, respectively as compared to control (NOVO).

This ability was found to be as follows: Ammonium >

nitrate > urea.

Application of nitrification inhibitor (N-serve)alone
or in combination of KNO3 and urea sources, significantly
increased the availability of soil P. The single application
of N-serve increased soil P availability by 24%, as compared

with control (N V ).
o o0

Finally, these results can be summarized as follows:
1} Significant increases in soil available P were observed

in both soils under investigation with the use of different
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N forms (NH4)2SO4 and urea in Moshtohor soil and KNO,
and urea in Meet-kinana soil either in presence or absence

of N~serve.

2) Addition of N-serve solely or in combination with N forms
significantly increased the soil P availability except
for the'NO3 form (KNO3) in Moshtohor soil and NH4 form
(NH4)ZSO4 in Meet-Kinana soil, where these obtained inc-

reases were not significant

3) In Moshtohor soil, the amide form(urea) was most effective

while in Meet-Kinana soil, the ammonium form showed more

superiority.

4) The highest content of soil available P (99.8 ug P/g soil)
was recorded by Moshtohor soil treated with urea in
presence of N-serve, whereas the lowest P-concentration
in soils (36.8 pug P/g scil) was observed from unfertilized

treatment (NOVO) of Meet-Kinana soil, in absence of N-

Serve.

Fig. {5) show highly significant correlation ( r =

* %
0. 8610 ) between the soil content of available P and total

uptaken by soybean plants.




74 -

15 _
14
131

12}

1G

p uptake (mg p/pot)

0-B8610**

0+ 1092X~0- 1938

4
1

10 20 30 40 50 60 70 80 90 10C 110 120
{ug P/g soil)

E] 1 L i L L] A N i J

Scil available P
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and P-uptake by soybean plant (mg pP/pot).
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4,2. Experiment IT

4.2.1. Effect of soil moisture content and rate of

nitrogen fertilization on dry matter vield

of barley plants.

The dry matter yield of above ground parts of barley
plants as affected by soil moisture content and rate of N
fertilization is presented in table (7) and depicted in Fig.

(6) L]

In this experiment, four levels of so0il moisture
content namely; 55, 70, 85 and 100% of the maximum available
moisture (MAM) were studied. It is referred to these levels

in the text as M1, Mz, M3 and M4, respectively.

The N fertilizer added as (NH .50, at four rates

4)2 4
namely; O(NO), 25(N1), 50(N2) and 75 ppm N (N3) wag investi-

gated.

4.2.1.1., Effect of soil moisture content on dry matter

xield

Results obtained reveal that, the dry matter yield of
barely plants was significantly increased by increasing the

soil moisture content in both soils from 55 % up to 100%
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of maximum available moisture (MAM).

Moshtohor soil: Results indicate that, the dry matter

yield of barley plants was significantly and gradually
increased by increasing the soil moisture content from

55% up to 85% of the MAM

The increases in the dry matter yield due to pro-
gressive increases in soil moisture from M2 to M4 as per-
centage increase over that of M1 in the presence of the

different N levels showed the following pattern:

At N_ ; 33, 54 and 43 %,
e}

At N

. 35, 50 and 55 %,

~e

At N, ; 17, 24 and 20 §,

At N3 , 9, 35 and 10%
Noteworthy to mention
that the dry matter yield is affected by soil moisture

content in a unique pattern when the soil wac fertilized

with N2 or N3 nitrogen rate.

The increase in the dry matter yield caused by inc-
reasing the moisture content from 55 to 70% of the MAM was
much greater than that caused by increasing the moisture

content from 70 to 85% of the MAM,

The stimulative effect on plant growth, due to

increasing the soil moisture content was reported by many




investigators such as, Stevenson and Boersma {1964),

Abdou et al. (1969) and Day and Thompson (1975).

The sharp decrease in the values of dry matter
yield observed with increasing the soil moisture content
from 85% to 100% of the MAM could be attributed to the
permanent unfavorable distribution of air: water balance
produced from excess water at 100% of the MAM, Adequate
aeration is very essential for the development of healthy
roots and vigorous plants of most species, and indegquate
aeration may limit the growth of adventitous roots. The
heavy textured soil of Moshtohor (52.6% clay) gives con-

firmation to such explanation.

Meet kinana Soil: Data obtained reveal that, the dry

matter yield of barley plants was significantly and prog-
ressively increased by increasing the soil moisture content
within the available moisture range. These results are
presented in more details and discussed as follows:

At N_; 12, 21 and 56%,

At N.: 31, 51 and 63%,

At N.; 20, 22 and 30 %,

At N3; 7, 10 and 32. for Mz, M3, M4 as percentage increase

over those of the M1 moisture supply, respectively.



It is quite evident that, soil moisture showed its
highest effect on dry matter yield when nitrogen was app-

1ied at a rate of 75 ppm N(NB)'

The increase yielded by increasing the soil moisture
content from 55 to 70%0€f the MAM averaged 17% and was higher
than that caused by increasing moisture content from 70 toO
85% of the MAM (6%) and by increasing the moisture content

from 85 to 100 of the MAM (15%).

4.2.1.2. Effect of nitrogen fertilization on 4ry matter

Xield:

Data obtained indicate that, the dry matter yield
of barley plants was significantly increased by increasing

the rate of added N. This result was obvious with both soils.

Moshtohor soil: Results reveal that, the dry matter yield
was positively increased by increasing the rate of nitrogen
fertilization up toO 75 ppm N (N3), where the increase produced
with the first rate of added N (25 ppm) was greater than

that caused by the higher levels; N, and N3. The percent inc-

reases observed due to increased rates of added N can be

listed in the following:

At M,; 21, 56 and 73%,

At M,; 22, 37 and 41%,
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at My; 17, 26 and 513,

At M,; 31, 32, and 33%, for N.. N, and N3 as compared to

the control treatment (No), respectively.

According to the above results, the different levels
of moisture supply could be arranged according to their
effect on dry matter yield of barley as follows; M > M, >

3 4

M2 > M‘l'

Finally, it could be profitable to refer that, the
highest dry matter yield of barley plants (13.56 g/pot) was
observed in Moshtohor soil and resulted with the combined
treatment of M3N3, while the lowest dry matter yield (5.79g9/

pot) was recorded from M, N, treatment.

Meet-Kinana Soil: Results reveal that, the dry matter

yield of barley plants was significantly and consistently
jncreased by increasing the rate of added N up to 75 ppm(NB}
level. The resulted increases due to increasing rates of

added N can be summarized as follows:

At M.; 21, 72, and 91 %,

1F.

At M.; 42, 85 and 83%,

27.

At M 51, 73 and 73%,

33
At M,; 27, 42 and 62% for N1, N2 and Nj as percentage increase
over that of the control treatment (No), respectively.



The increase in the ary matter yiela observed by

increasing N adgition from NO to N1 (36%) was much higher

ncreasing the N rate from N, to N2

asing N rate from N2 to N3 (6%) .

than that due to i
or by incre

The levels of soil moisture content could be
arranged according to thelr effect on dry matter yielda in

i . it M .
the order: M4 > m3 > 12 > M1

Finally, commenting on the aforementioned presen-
tation, the highest yielc of barley piancs (9.32 g/pot)
corded in Meet-Kinana scil from the combined treatment

was re
jeld (3.74 g/pot) was attained.

NéNé’ whereas the lowest ¥

from M1No treatment.

d as affected by interactions

e of N

4.2.1.,3. Dry matter viel

of soils with moisture content and rat

fertilization:

Data obtained for interactions between Aifferent soils

and both soil moisture jevels and rate of N fertilization is

presented in tables (7,8) and illustrated in Fig. (7).

The results show significant interaction between the

SXM) . The third

soil itself (soil type) and the moisture content (

1jevel of soil moisture (85% of the MAM) was guite enough in
ailable moisture level was

Moshtohor soilj the maximum av
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Table ( 8 ): Effect of interaction between soi1l moisture

content and rate of nitrogen fertilization

on dry matter yield of barley plants (g/pot) .

Soil moisture content

Nitrogen e —mm—— Maan
rate
M M M M
2 3 4
Ng 4.768 5.978 6.752 7.079 6.144
Nl 5.780 7.763 8.728 9.170 7 .860
N2 7.775 9.237 9.625 Q.697 9.083
N3 8.602 9.349 10.721 10.292 g.74L
Mean 6.731 8.082 8.956 9,059 B.207
5 1.258
L.5.D.

1% 1.673
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required in Meet-Kinana soil in order to reach better
yield. Noteworthy to refer that, the fine textured soil
{like that of Moshtohor) are characterized with relatively
higher capacities to retain moisture at higher levels as

compared with the light textured soil (like Meet~Kinana}.

In respect to the scil interaction with nitrogen rate
(SXN), significant effects were also recorded, particularly
in Meet-Kinana soil, where higher N supplementals seemed to

be essential for obtaining higher dry matter yield of barley.

The interaction of scil moisture content with the N
rate (M x N) either significantly, or even high significantly,
affected the dry matter yield of barley grown on both soils

investigated.

4.2.2, Effect of soil moisture content and rate of

nitrogen fertilization on P concentration in

barley plants.

The results of P concentration in barley plants as

influenced by the soil moisture content and the rate of N

fertilization are presented in table (9) and illustrated

in Fig. (8).
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3.2.2.1. Effect of soil moisture content on P

concentration:
In Moshtohor soilj; the results showed consistent
and gradual increases in P concentration due to increasing

content of soil moisture. This increasing trend was obvious
in case of N fertilization at all rates but only up to M3
(85% of MAM) where the yielded increase averaged 9 and 44 %
for M, (70%) and M, (85% of the MAM) as compared to M1(55%

of MAM) moisture level, respectively. Increasing the soil
moisture content of M4 (100% MaM) reduced the P concentration

in all the N treatments but did not affect the control trea-

tment.

Such enhancing effect on P concentration could have
arised mainly from increasing the rate of P diffusion resulted
with the higher moisture content. It is well known that P
diffusion, particularly in heavy textured soils, represents
an important mechanism responsible for P absorption and

utilization by plants, Mahtab et al., (1972).

In Meet-Kinana soil: It is easy to detect that the
values 6f P concentration were significantly increased with
increasing the soil moisture content in both control and all
N treatments. The resulted increase averaged 9, 20, and 33%
for M, (70%) MAM, M, (85%) and M4(100% of the MAM} as comp-

ared with M, (55%), respectively.
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Nuttall (1976) mentioned that, P concentration in
alfalfa herbage was significantly higher under low moisture

tension (100 millibars) than high soil moisture tension

(151 millibars}.

4.2.2.2. Effect of nitrogen fertilization on P concen-

tration:

Moshtohor soil: Data in table (9) and Fig. (8)
reveal that, N fertilization significantly affected the P
concentration in barley plants under all the levels of soil
moisture content. The yielded increases averaged 22, 34,
and 52% for N1, N2 and N3, respectively as compared to NO
treatments. Grunes and Krantz (1958) mentioned that, the
effect of N on increasing the P concentration in oats tops
was due in part to increased root growth, especially of fine

roots which were probably high in absorbing capacity per unit

welight.

It is profitable to mention that, the highest P con-
centration in barley plants was resulted with the highest
rate of applied N (N3), when it was combined with soil moisture
supply at the rate of 85% MAM (M3 } treatment., Noteworthy
to remember, however, that this treatment reduced the maximuam
yield of dry matter that may give further support to consider

this treatment as the most suitable one,

Meet-Kinana soil:

The data obtained, indicate that,
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N fertilization, 1in general, significantly increased the P
concentration in barley plants under the different levels

of soil moisture supply. The resulted increases in P con-
centration due to N fertilization averaged 44, 71 and 87 %

for NT’ N2 and N3, as compared to NO treatments, respecti-

vely.

Finally, it may be concluded that the M4N treatment

3
was proved to be the most fruitful treatment either with

respect to the highest productivity of dry matter or P
concentration in barley plants, to remember that the highest

productivity of plants is often combined with a good status

Oor baliance of nutrient contents.

4.2.2.3. Phosphorus concentration in baarley plants as

affected by interactions of soils with moisture

content and rate of N fertilization:

Significant interaction between soils and level of
moisture supply ( S x M), indicating that the highest effect
of soil moisture was fulfilled in the heavy soil of Moshtohor
with the third level of moisture content (85% of MAM}
while higher moisture supplementals (100% of MAM} were
more suitable for the light textured soil of Meet-Kinana,

Tables ( 9, 10) and Fig. (9).

4.2.3. Effect of soil moisture content and rate of

nitrogen fertilization on P uptake by barley

Elants:

The data obtained for the effect of s0oil moisture

content and rate of nitrogen fertilization on P uptake by
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Table (10): Effect of interaction between soil molsSture

content and rate of nitrogen fertilization or

Pconcentration in barley plants {(ug P/g).

Nitrogen Soil moisture content
---------------------------------- Mean
rate My M, Mg Mg
NO 956 1093 1231 1278 1139
Nq 1192 1363 1809 1600 1491
N, 1500 1486 1839 1889 1691
N- 1605 1770 2083 2083 1585
Mean 1313 1427 1752 1712 1552
5%
L.S.D. N.S
1%
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tion in barley plant, (ug P/g).
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barley plants is presented in table (11} and illustrated in

Fig. (10).

4.2.3.1,. Effect of soil moisture content on P uptake:

Results indicate that, increasing the soil moisture
content significantly increased the P uptake by barley plants

in the two so0ils under investigation.

Moshtohor soil: The increases in P uptake by barley

plants due to progressive increases in soil moisture content

from M1 to Mz, M3 and M4 cculd be summarized as follows:

At NO; 51, 98 and 84%,

At N,; 57, 138 and 85%,

At N 17, 71 and 53%,

2:’

At N3, 15, 98, and 45%, for M2, M3 and M4 as compared to M

1
moisture content, respectively.

Data obtained reveal that, the increase in P uptake
by barley plants due to increasing the soil moisture content
from 55 to 70% of the MAM was 29%, whereas increasing mois-
ture content from 70 to 85% of the MAM yielded an increase
in P uptake by 52%. A sharp decrease in P uptake was observed
by increasing the soil moisture content up to 100% of the
MAM, as oxygen diffusion seems to be minimized. These
results reveal that the effect of soil moisture content on P

uptake depends on the rate of added nitrogen.

In this regard, Metwally and Pollard (19592) found that,
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the P contents of the so0il saolution were greater when
moisture content was held at 50% than 35% of water holding

capacity.

Brown et al. (1960) concluded, however, that,increasing soi.
moisture from the wilting percentage to saturation signifi-
cantly increased the P uptake by plants., Lutz et al.(1972)
found that, soil available moisture < 50% did not affect
the leaf P of corn., Abdou et al. (1963}, El-Nennah (1972),

El-Sherif and El-Sherif (1973}, and El-Sweedy (1975) obtained

similar results.

Meet~Kinana soil: The increases in P uptake due to

gradual increases in soil moisture content from M, to M.,

M, and M, could be presented and discussed as follows:

At No; 31, 59 and 120%,

At N, 52, 117, and 154%,

171

At N5, 17, 34 and 60%,

At N4, 21, 21 and 65 %, for MZ' M3 and M4 as compared to

M1 moisture supply, respectively.

The increase in P uptake by barley plants yielded
by increasing the moisture content from M, to M, (27%) was
greater than that caused by increasing moisture content

from M, to M, or M4 (26 and 15%, respectively.).
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The increase in P uptake with increasing soil
moisture content could be attributed to the fact that,when
the solil moisture is reduced, the P concentration and
hence P mobility of P is lowered (dilution effect, Mattson
1966). Therefore, the plants utilization of P could be
adversely affected. That is on one hand; on the other hand
the absorption of P from the soil depends greatly on root
growth and the magnitude of the absorbing surface, which

may cease or strongly inhibited under moisture stress con-

ditions.

4,2.3.2. Effect of nitrogen fertilization on P uptake:

Results reveal that, increasing the rate of added
nitrogen, significantly increased P uptake by barley plants
in the two soils investigated. The results obtained agree

well with those obtained by Yousef (1972) and Mansour (1981).

Moshtohor soil: The yielded increases in P uptake

due to increasing the rate of added nitrogen from No to W,

N2 and N3 can be listed and summarized in the following
trend:

At M, 40, 112 and 152 %,

At M2; 46, 65 and 92%,

At M3: 68, 83 and 152%,




At M4; 40, 76, and 98% for N N2 and N, as compared to

17 3

control treatment (NO), respectively.

The increase in P uptake by barley produced by
increasing the rate of nitrogen addition from N0 to N1(51%)
was much greater than that caused by increasing the N rate

to N, and Ny (20 and 22%, respectively).

The different levels of moisture supply could be
arranged according to their effect on P uptake by barley

plants in the following order: M3 > M, > M, > M

4 2 1°

Finally, it is clear that, the highest P uptake by
barley plants (34.1 mg/pot) was recorded in Moshtohor soil,
with the combined treatment of M3N3, whereas the lowest P

uptake was yielded with the M No treatment,

1

El-Sweedy (1975) found that, the highest P uptake
occurred in mature plants grown under the M1N1 treatment
(75% of available water + 100 Kg N/fed.) whereas, the lowest
P uptake observed for those of M/N (10% available water +

No nitrogen) and M4N2 treatment (10% available water + 200 Kg
N/fed.).

The enhansing influence of nitrogen addition on P
uptake may represent a phenomenon established by many inve-
stigators such as Grunes, (1959) who attributed this effect

to one or more of the following: (a) increasing plant growth
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(b) changes in root morphology and increasing root dis-
tribution (¢) chemical changes in the soil. (d) changes
in the rate of P absorption by the root. El-Sweedy (1975)
attributed the favourable effect of N application on P
uptake to the fundamental role of N in plant growth and
nutrient uptake, partly through increasing growth as well

as through phosphoprotein~formation.

Meet Kinana soil: The increases in P uptake due to

nitrogen additions showed the following pattern:

At M, ; 66, 235 and 292 s,

At M, ; 93, 201, and 261%,

2

At M

3 @ 126, 181, and 197%,

.1}

At M4 ; 92, 144 and 195%, for N1, N2 and N3 as compared to

N_ treatment, respectively.

The different moisture treatments affected P uptake

by barley plants according to the following order; M4 > M3>

M2 > M,'.

The highest P uptake by barley plants (17.8 mg/pot})

was recorded in Meet Kinana so0il with the combined treatment

N4N3, while the lowest P uptake (2.74 mg/pot} was attained

with the M1No treatment.

Although these data may demonstrate stimulative
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effect on P absorption due to N fertilization, yet number

of authors such as Miller (1965) and Blanchar and Coldwell
(1966) reported that, N in association with P in the abs-
orption sclutions did not influence the plant ability to
absorb P, providing no comon ion effect of the two nutrients
external to the cell. This give evidence that N stimulated
P uptake through a series of physiological processes which
might lead to the conclusion that P absorption is mainly
dependent on N preconditioning of the roots rather than on

stimulatneous N and P absorption.

4.2.3.3. Phosphorus uptake by barley plants as affected

by interactions of s0il with moisture content

and rate of N fertilization:

Data obtained for different interactions bhetween
soils, soil moisture content and rate of nitrogen fertiliza-

tion is listed in tables (11,12) and depicted in Fig. (11).

The results show significant interactions between
soils and level of moisture content (S x M). The third level
of soil moisture (85% of the MAM) was most effective in
Moshtohor soil, while the fourth level of moisture content
(100% of AMA) was the best in Meet-Kinana soil to achieve the

maximuym uptake of P by barley plants,

Regarding the interactions of soils with N rate
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Table (l2): Effect of interaction between soil moisture

content end nitrogen fertilization on P uptake

bv barley plants (mg/pot}.

Nitrogen Soil moisture content
--------------------------------- : Mean
rate Ml M2 M3 M4
Ng 4,779 6.952 8.954 9.310 7.499
N1 7 .068 11.015 16 .376 14 .668 12.282
N2 11.839 13.960 18 .595 18 .470 15.716
N 13.982 16 .439 23 .584 21.425 18.858
Mean 9 .417 12.092 16 .877 15.968
0.05 2.287
L.S .D.
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(§ x N) significant effects were recorded.

Significant interaction of soil moisture content

and the N rate (M x N} was also observed.

4.3. Experiment III

The results of this experiment are discussed with
respect to the effect of organic manuring at a rate of 3% on
dry matter yield, P concentration in soybean plants, plant

P uptake and soil available P.

4.3.1. Effect of organic manuring on dry matter yield of

soybeahrgiants;

Comparing the influence of the different treatments
with the control, table.(13) and Fig. (12) show that,organic
manuring with the different types of residues, generally

r

increased the dry matter yield of soybean plants.

In more details, the results obtained can be presented

as follows:

In Moshtohor soil, most of treatments increased the
dry matter yield of soybean plants. The resulted increases
averaged 493, 4, 20 and 64% for clover, wheat straw, rice

straw, and poultry manure, respectively, whereas corn stalks
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decreased the dry matter yield by about 10%,

In Meet-Kinana soil, clover, rice straw and poultry
manure treatments increased the dry matter yield by 19, 16
and 55% over control (tO), respectively, but corn stalks
and wheat straw decreased the dry matter yield by 16 and 9%

respectively.

Moubarek (1960} pointed out that, green manures and
compost, when applied to Tahreer sandy soil before cultiva-
tion, significantly increased the yield of both barley and
corn. Abdou et él (1960) reported highly significant inc-
reases in yield of corn due to addition of farmyard manure
and town refuse manure either in sandy loam or loamy send
soil. Abd-Elnaim et al. (1975) pointed out that, farmyard
manﬁring gave high significant increase on corn yield that

reached its peak with application rates of 20 and 30 m®/fed.

According to the above mentioned results, generally
at the period of 60 days from application, the resulted
increases averaged 35, 1% and 60% over control in case of
clover, rice straw and poultry manure, respectively, while
corn stalks and wheat straw treatments insignificantly dec-
reased the yield of dry matter by 12 and 2%, respectivley.
However, the results obtained indiéated significant differe-

nces between the two soils under investigation.
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In this respect, Elliott et al. (1983) mentioned
that, when winter wheat straw was mixed with the soil,whea-
plant yield decreased significantly and nitrogen immobili-
zation during decomposition of mixed straw appeared to he
the primary factor causing yield decrease. Sinha (1975)
attributed the reduction in yield of dry matter to N-immo-
bilization or to the production of phytotoxic substances

during decomposition.

Statistical analysis for the interaction between
different treatments and both soils, shows that, these

interactions were not significant.

The results obtained show that, the highest yield
of dry matter (18.44 g/pot) was recorded with poultry manure
application to Moshtohor soil, whereas the lowest yield

(8.28 g/pot) was obtained from Meet-Kinana soil treated with

corn stalks.

In both soils, the poultry manure treatment proved
itself as the best material tested, while corn stalks did

not show serious effect

The net effect due to the different organic treatments
on the dry matter yield of soybean plants, in both soils ,
decreased in the order: poultry manure > Clover » Rice straw.

While wheat straw and corn stalks failed significantly to be

positively effective,
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4.3.2, Effect of organic manuring on P concentration

in soybean plants at different growth periods:

The effect of tested organic residues on P concen-
tration in soybean plants as compared to the control trea-

tments is given in table (14) and depicted in Fig. (13).

Values reveal that, P concentration in soybean plants
behaved quite differently with respect to the different
soils, the different periods of plant growth, and the
different organic manures added.

These results could be summarized as follows:

After 20 days from planting; data obtained indicate,
generally, that except for poultry manure treatments which
increased P concentration average by 48% over control trea-
tment, all the other residues tended to decrease the P
concentration. The observed decreases averaged 41, 28 ,
25 and 36% for clover, corn stalks, wheat straw, and rice

straw , respectively.

In Moshtohor soil, poultry manure slightly increased
the P concentration in soybean plants. The other materials;
clover, corn stalks, wheat straw and rice straw, reduced

the P concentration by 58, 56, 60 and 55% respectivley.

In Meet-Kinana soil, poultry manure treatment inc-

reased P concentration by 111% over control (tO). The corn
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stalks and wheat straw also, increased P concentration in
soybean plants by 14 and 26%, over control, respectively.
On the other hand, clover and rice straw decreased P con-—

centration by 16 and 8%, respectively.

After 40 days from planting; results obtained

reveal, a general increasing trend due to application of

poultry manure, corn stalks, and wheat straw which increased

P concentration by 83, 9 and 9% over control, respectively,
whereas clover, and rice straw decreased the P concentra-

tion by about 4 and 15%, respectivley.

In Moshtohor soil application of poultry manure at
a rate of 3% resulted in an increase in P concentration of
about 78% over control. However, clover, corn stalks,
whéat straw and rice straw decreased P concentration by 10,

20, 24 and 35%,respectively.

In Meet-Kinana soil, all residues; clover, corn
stalks, wheat straw, rice straw, and poultry manure, inc-
reased P concentration in soybean plants by 6, 53, 58, 17,

91%, respectivley.

After 60 days from planting, all treatments; clover,
corn stalks, wheat straw, rice straw and poultry manure,
increased P concentration by 46, 49, 64, 5and 41%, over

control, respectively.
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In Moshtohor soil, cxcept the rice straw treatment
which decreased P concentration by 27%, all the organic
residues namely; clover, corn stalks, wheat straw and
poultry manure increased the P concentration in soybean

plants by 24, 24, 6 and 2%, respectively.

In Meet-Kinana soil, all the residues; clover, coQrn
stalks, wheat straw, ricc straw, and poultry manure;

increased the P concentral ion in soybean plants by 60, 66,

121, 35 and 53% , respectively.

Such results partly agree with those obtained by
Mongia et al. (1981}, Abdcl latif and Abdel-Fattah (1983},
and Hensler et al . (1970) who concluded that, the highest
concentration of P in plant tissue was achieved at the
highest rate of manuring (613 metric t/ha). Sutton et al.,
(1978) indicated that, P concentration in corn ear leaf

tissue increased with incCrcasing rates of annually addition

of swine waste to the soil,.

The results obtainwd could be summarized as follows:

(1) The highest P concentiation (4328 ppm) was attained with
poultry manure treatmentL in Meet Kinana soil, but the
lowest P concentration in soybean plants (1211 ppm) was

recorded by wheat straw treatment in Moshtohor soil.

(2) With all growth periodn, poultry manure treatment signi-

ficantly increased P concentration in soyhean plants in
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both Moshtohor and Meet Kinana soils.

(3) P concentration in soybean plants was at its minimum
level after 20 days but increased to the maximum level

after 60 days growth period.

4.3.3, Effect of organic manuring on P uptake by

soybean plants at different growth periods:

The effect of organic residues on P uptake by soy-
bean plants as compared to control treatment (to) is shown

in table (15) and graphically depicted in Fig. (14).

Results, in general, indicate that, addition of
organic residues to both soils positively affected the'avaﬁ
ilability of P in soils and consequently its uptake by soy-

bean plants; The yielded effects could be presented and

discussed as follows:

(1) Afﬁer 20 days from planting:

In Moshtohor soil, poultry manure increased P uptake
by 52%, but the residues of clover, corn stalks, wheat straw
and rice straw decreased P uptake by 65,63, 63 and 60% ,

respectivley.

With Meet-Kinana soil, the poultry manure was the
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most effective in increasing P uptake, as it yielded an
increase that reached 268%, while all the other residues
(clover, corn stalks, wheat straw and rice straw) decreased -
the P uptake of soybean plants (by 33, 15, 15 and 7% resp-

ectively).

Such stimulative effect, resulted during the first
20 days after planting due to poultry manure, could be att-
ributed to its relatively high content of available P that
is readily soluble, table (2). The depressive effect of
the other sources of organic residues through the initial
stage after application could be attributed mainly to (1)the
relatively low content of available P, and (2) the relati-
veiy long time period needed for decomposition, release of
immobilized P and the formation of organic acids and other
like materials that can positively affect the P solubility

in the medium.

(2) After 40 days from planting:

In Moshtohor soil, a trend similar to that observed
with the 20 days was revealed, as poultry manure treatments
increased P uptake by an average of 69%, while all other
residues decreased the P uptake by an average of 37, 49, 46
and 49% for clover, corn stalks, wheat straw and rice straw,

respectively.
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On contrary, i, Meet-Kinana soil, all organic
residues used; clover, corn stalks, wheat straw, rice straw
- and poultry manure increased the P uptake, The resulted

increases were, 17, 106, 70, 11 and 240%, respectively.

The conversion in the trend observed with Meet-
Kinana soil with respect to the€~effect of manuring after
40 days from planting could be explained on a basis of
rapid decomposition rate of organic residues in such light-
textured soil of rather good aeration conditions, as compared

to the heavy textured soil of Moshtohor.

(3) After 60 days from planting:

In Moshtohor soil, except to the rice straw treat-
ment which decreased P uptake by 7%, all the other residﬁes;
clover, corn stalks, wheat straw and poultry manure, increased

P uptake by soybean plants. The resulted increased averaged

99, 20, 19 and 115%, respectively.

In meet Kinana sail, all residues used (clover, corn
stalks, wheat straw, rice straw and puoltry manure increased
P uptake, The obtained increase averaged %0, 41, 102, 59

and 120%, respectiviey.

El-Seidy (1967) concluded that, the permanent appli-

cation of'farmyard manure increased the amount of soil water

soluhle P.
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Statistical analysis of interaction between diff-
erent soils and different organic residues with respect
fo the effect on P uptake show that, the values of P uptake
were significantly affected by this interaction. The highest
P uptake (7751 pg P/plant) was recorded with poultry manure
application in case of Moshtohor soil, while the lowest

uptake (55 pg P/plant) was attained with clover residues in

Meet Kinana soil.

4.3.4, Soil available P as affected by different organic

manuring:

The values of soil available P extracted according
to Olsen et al (1954), from alluvial and sandy loam soils
treated with the five organic residues are listed in table (16)

and illustrated in Fig. (15).

Organic residues used (clover, corn stalks, wheat
straw, rice straw and poultry manure) increased soil ava-
ilable P by an average of 20, 83, 79, 22 and 365 respecti-

vely.

In Moshtohor soil, application of corn stalks, wheat
straw and poultry manure increased the level of soil available
P by 31, 34, and 254%, respectively , however, clover, and

rice straw treatments slightly decreased it by 11 and 0.7%

respectively.
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ITn Meet-Kinana soil, all organic residues used
(clover, corn stalks, wheat straw, rice straw and poultry
manure) increased the soil available P. The resulted

increase averaged 63, 145, 140, 53 and 517%, respectively.

Dalton et al. (1952) showed that, organic matter
added to the soil as an amendment was effective in increa-
sing the availability of soil P. Grunes (1955) found that,
the manured plots showed higher content of‘soil availakble P
than did the untreated ones. Basu (1974) concluded that
organic matter increased the available P content with P

availability reaching its maximum after 32 days of flooding.

Singh and Jones (1976) found that, incubating
organic residues for 30 days (alfalfa, Barley, Beans, corn,
wheat, saw dust, and poultry manuré) decreased the amount
of P sorbed by soil. However, after incubating for 75 or
150 days, the P cohtent of organic residues markedly inc-
feased the sorption of added P and desorption of sorhed P,
Ali (1980) reported that, the addition of organic residues
consistently increased the level of water soluble P in
soils and this promoting effect was faster with carbonacious
residues (rice straw) than with those of lower carbon con-

tent (bean stalks).

The results obtained could be summarized as follows:

(1) With all growth periods, application of poultry manure




(2)

(3}

(4)
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at a rate of 3%, significantly increased available P

in both Moshtohor and Meet kinana soils, because its

“richness in soluble P content and many other nutrients.

Clover and rice straw treatments were ineffective in
Moshtohor soil through the period of experiment (60 days

after planting}.

corn stalks and wheat straw application are of inter-

mediate effect.

The net effect due to the different organic residues
{applied at a rate of 3%) on the concentration of soil
available P in both soils followed the order; poultry

manure > corn stalks) wheat straw > rice straw > clover.

*x
Highly significant correlation (r = 0.4802 *) was

obtained for the soil content 6f available and total P

uptake by soybean plants, Fig. (16).
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