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ABSTRACT

Sandy caleareous soil samples from the west district of
Minia Governorate were used in pot experiment to study the
effect of Compost at @, 2, 4 and 6 ton/fed., Taffla at 0, 406 and
800 kg/fed and Rock phosphate at 0, 200 and 400 kg/fed. The
test materials ~were wused separately and in different
combinations. Results showed a significant increase in dry
matter yield and NPK uptake by corn plants due to the
application of the tested materials, More increase was obtained
when these materials were applied with the half recommended
chemical fertilizers. The highest pronounced yield was obtained
with 6 ton compost/fed combined with 400 kg RP/800 kg TA.
Soil organic matter content increased from 0.08% in control to
0.22, 0.35 and 0.41% with 2, 4 and 6 ton compost/fed. Also, N
content P and K availability in the soil were increased after
cultivation, Values of pH slightly decreased while EC vajues
increased due to the application of these materials.

INTRODUCTION o o
In Egypt, large areas of desert lands are sandy soil which is low in
organic matter content as well as the essential nutrients. So, organic
fertilizer is one of the limiting factors for horizontal agricultural
expansion especially under Egyptian conditions of arid and semi-arid
areas (Saleh et al, 1997} and should be added to increase organic
matter and nitrogen content. Phosphorous and potassium can be added
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from the natural in organic materials to improve their content
inorganic compost and in the soil (El-Haggar et al., 2004 and Sherif
and Sherif, 2005). The use of rock phosphate (PR) fertilizers has
increased in recent years as cheap fertilizer and can be efficient than
soluble fertilizer in terms of recovery of phosphate by plants even
from short-term crops in soils where soluble P is readily leached as in
sandy soils and possibly for long-term crops in other soils. Addition of
rock phosphate during composting of agricultural wastes is known to
increase the solubility of phosphorus out of rock phosphate (Singh and
Jjones 1986, Abdel-Motal, 2004; El-Haggar et al. 2004 and Sherif and
Sherif, 2005). Also, utilization of natural desert clay sediments such as
taffla to improve the hydro-physical and chemical properties and turn
plant growth in sandy soils was tried by many authors. The clay
mineral and exchangeable cations in taffla are responsible for
definition its use (Saleh et al, 1997). Moreover, taffla has been
effective in increasing the yield production of different crops grown
on sandy soil such as groundnut (4bdel-Naim et al. 1990), sunflower
(Hussein et al. 1999, Mahmoud ,1996} and com (Sherif and Sherif,
2005).

This work was designed to investigate the effects of organic
compost, rock phosphate and taftla on sandy calcareous soil properties
and their effects on the growth of corn plant with half the
recommended rates of chemical fertilizers.

MATERIALS AND METHODS
Soils and the investigated amendments sampling:
Soil samples: Sandy calcareous so0il samples were collected from the
newly reclaimed soils at the west district of El-Minia (Village No. 5).
Surface soil sarnples (0-30 cm) were taken, air dried, crushed, sieved
through a 2 mm sieve, mixed well and stored for analysis and
experimentation. The physical and chemical analyses of the tested soil
are given in Table 1.
Table 1 : Some physical and chemical analyses of the studied soil.

Soil properties Soil properties
PH(1:2.5) 8.03 Soluble Na ppm 12.18
EC(1: 5) dS/m 1.08 Ca (mg/100g) 10.12
0.M% 0.11 Mg (mg/100g) 09.63
CaCOy % 11.30 Sand % 86.00
Total N % 0.03 Silt % 09.20
Available P ppm 9.81 Clay % 4.80
Soluble K ppm 5.93 Texture & properties Sandy calcareous
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Compost prepared from agricultural residues has been used as a
source of organic material. Desert /affla (Qasre El-Sagha) and rock
phosphate from Safaga area were also investigated. Some analytical
properties of the investigated amendments are shown in Table 2.

Table 2: Some chemical analyses of the investigated organic and
inorganic materials.

Il\:)reerrtliaels Compost Taffla Rock phosphate

H (1:2.5) 8.40 8.00 7.46
EC(1: 5)dS/m ' 9.70 9.20 1.04
Soluble K ppm : 13.3 21.30 0.40
CaCO; % 5.20 2.20 0.68
Available Pppm 31 5.90 29.00
Total N % 1.80 — —
O.M % ) 58.86 p— . ———

Treatments and experimental design:

Pot experiment was conducted undeér greenhouse conditions to
study the effects of the tested materials on corn plant growth, dry
matter yield, and uptake of N, P and K nutrients as well as the changes
in some chemical properties of the treated sandy calcareous soil after
cultivation. ‘The different combinations of taffla, rock phosphate and
compost are presented in Table 3. These treatments were used without
chemical fertilizers addition and with half the recommended
agronomic rates. These combinations of the investigated amendments
were compared with the full recommended agronomic rates of
chemical fertilizers. Chemical fertilizers were applied as ammonjum
nitrate (33.5%) at rate of 100 kg N, calcium super phosphate {15.5%)
at rate of 30 kg P205 and potassium sulfate (48. 5%) at rate of 60 kg
K,0/fed).

Each treatment-was replicated 3 times. The treated pots were
seeded with. five seeds of corn (Zea maize) triad hybrid variety 310 as
a tested crop. Two plants were finally left to grow in each pot.
Irrigation was followed to compensate the losses of moisture which
maintained at 60% of field capacity. Corn shoots were harvested after
60 days from sowing, oven dried at 70 °C to constant weight and dry
weight was determined. Plant shoots were ground and digested by
H,S0,4 and H,0, and then analyzed for N, P and K according to the
standard methods in Page etal(1982).
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Table 3 : Treatment combinations used in the pot experiment.

Rock - ~ Taffla Rock

Compost | _ Compost Taffla (TA)
! phosphate (TA) phosphate .
ton/fed: RP) Kgffed |  Kgifed ton/fed. | pp) I‘Eg,fe 9 Kg/fed
0 - ' 0
0 400 0 400
800 300
0 200 400 4 200 4060
300 800
0 0
400 400 400 400 -
800 860
0 B
0 400 - 0 400
800 _ 800"
0 1. 0
2 200 400 6 1 200 400
. 300 800
0 _ 0
400 400 a 400 400
800 ' 800

Soil samples were taken from each pot after the harvest, then air
dried and prepared for analyses. Same chemical properties of the
amended soils were determined according to the standard procedures
of Jackson (1973) and page et al. (1982). -

RESULTS AND DISCUSSION

Dry matter yield of corn plants:

Single effect of the amendments
The obtained dry matter of corn plants as a result of amendments
application is presented in Table 4. Using of compost alone increased
dry matter from 2.59 g/pot for control to 4.88 g/pot with the rate of 2
ton/fed, 4.46 g/pot with 4 ton/fed and 6.02 g/pot with 6 ton/fed. These
values represent 21.58, 40.67, 45.50 and 50.17% compared with the
yield obtained by using the recommended doses of chemical fertilizer.
The addition of half recommended doses of chemical fertilizer
resulted in an increase of 28.00, 43.33, 54.17 and 60.38%,
respectively. These results are in a very close agreement with those
- obtained by many authers using compost or different organic materials
(El-Beshbeshy, 2000; Mekail, 2000; Abdel- Rahman, 2001 and Abdel-
Motaal, 2004). The positive effect of organic material related not only
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to nutrients supply, but also to its beneficial effect on the physical,
chemical and biological characteristics of the soil, which in tum
influence the development of the plants (4/; 2001). This beneficial
effect recorded not only with compost but also with taffla and rock
phosphate. Table 4 shows marked increases in dry matter yield of corn
with increasing the rate of rock phosphate from zero to 200 and 400
kg/fed without any addition of chemical fertilizers. The recorded
values were 21.58 ,31.83 and 52.17% from the yield obtained by
recommended doses of chemical fertilizer application, for control, 200
and 400 kg RP/fed, respectively. The corresponding values with half
recommended doses of chemical fertilizer were 28.00, 38.25 and
64.42% respectively. Improvement in corn dry matter yield by using
different rates of taffla was also observed. The addition of 0, 400 and
800 kg taffla/fed without chemical fertilizers gave 21.58, 45.08 and
48.58% from the yield of recommended doses of chemical fertilizer,
- respectively. The addition of half recommended doses of chemical
fertilizer ensuresd more effect and increasesd the prevmus values to
28.00,” 54.00- and" 58.25%, respectively. The increases in com dry
matter yield were significant with RP and TA at all different
application rates. The positive effect of RP and TA could be due to
their high content of nutrients (Abdel- Naim et al., 1990; and Hussein
etal., 1999).
Combined effects of compost, taffla and rock phosphate on DM.
Using the combination of RP and TA rates i.e. 200 RP/400 TA,
200RP/800TA, 400RA/400TA and 400RP/800TA, led to a marked
significant increases in dry matter yield of corn. The yield obtained by
- these treatments without chemical fertilizers application represented
47.42, 58.33, 61.67 and 65.00% from the yield obtained by
recommended chemical fertilizer, respectively. The corresponding
values for application of half recommended doses of chemical
fertilizers were 57.75, 69.08, 67.08 and 73.17% respectively. Similar
findings were rcported by Sherzf and Sherif, (2005). The best results.
were obtained with 400 RP/800TA at 4 and 6 ton compost/fed, which
represent 87.67 and 87.92% from the yield obtained by recommended
chemical fertilizer, respectively. Application of compost and mineral
rocks with half recommended doses of chemical fertilizers, resulted in
a significant increase in dry matter yield of corn plants. Dry matter at
4 ton compost/fed with 200 or 400 kg RP with 800 kg TA/ fed. was
about 96.67 and 103.75% from the yield obtained with recommended
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doses of chemical fertilizer, respectively. More pronounced yield was
obtained at 6 ton compost/fed combined with 200RP/800TA (107. 5%)
and 400RP/800TA (109.75%) compared to the yield obtained by using
recommended doses of chemical fertilizer. This may be due to a
highly nutrients released from RP and TA in the presence of high
amounts of organic matter in the rate of 6 ton compost and also their
positive effects on phy31o—chem1cal properties of the soil under the
study. These results are in a good agreement with those obtained by
Abdel—Amz et al (2000) and Sherlf and Sherif (2005).

Table 4: Effect of compwost, rock phosphate and taffla rates with and without
chemlcal fertilizer application on the dry matter yield of corn (g/pot)

Without chemical fertilizer 1 \yish half dose of chemical fertilizer

(B)

Taffla kg/fed.(C) C TafMa kg/fed.(C)

Rock
phosphat_e

kg/fed.

Compost
ton/fed.(A)

0 | %" [ 400 | %" | 800 [ % | 0 _] %* | 400 | %* | 800 | %*
259 | 2158 | 5.41 [45.08 | 5.83 | 4858 | 3.36 | 28.00 | 6.48 | 54.00 | 6.99 | 5825
382 | 31.83 | 569 | 4742 | 7.00 | 58.33 | 459 | 3825 | 6.93 | 5775 | 8.29 | 69.08
6.26 | 52.17 | 740 | 61.67 | 780 | 65.00 | 7.73 | 6442 | 8.05 | 67.08 | 8.78 | 13.07
: 438 | 4067 | 6.41 | 53.42 | 6.83 | 5692 | 5.20 | 4333 | 7.42 | 6183 | 7.50 | 62.50
2 200 | 6.21 | 51,75 | 6.63 | 55.25 | 740 | 6167 | 7.77 |64.75 | 858 | 7150 | 9.10 | 75.53
400 | 709 | 59.08 | 7.75 | 64.58 | 7.92 | 66.00 | 8.69 | 7242 | 9.79 | 8158 | 9.76 | 8L.33
0 4.46 | 4550 | 7.59 | 63.25 | 8.05 | 67.08 | 6.50 | 54.17 | 9.84 | 82.00 | 10.17 | 84.75
4 200 | 630 [ 5250 | 7.83 | 6525 | 8.86 | 1383 | 86 |71.75| 9.95 | 82.90 | 11.60 | 96.67 |
" 400 | 7.12 | 5933 | 7.14 | 59.50 | 1052 | 87.67 | 8.63 | 7192 | 10.04 | 83.67 | 12.45 [103.75]
0 602 | 50.17 | 7.79 | 6492 | 8.98 | 74.83 | 7.30 | 60.83 | 10.09 | 84.08 | 11.14 | 92.83

—3
olalzls

6. { 200 | 695 | 57.92] 9.47 | 78.92 | 9.55 | $2.08 | 9.88 | 8233 | 11.06 | 92.17 | 12.90 [107.50

i 400 | 7.45 | 62.08 | 9.07 | 7558 | 1055 | 57.92 | 10.70 | 89.17 | 1L.89 | 99.08 | 13.17 |109.75
A (XE] i 0.3
B .16 0 .20
A8 c 0.16 - .20
o= AxB 0.14 0.40
=d [TAxC NS NS
T I BaC 028 _ 0.35
AxBxC 0.55 0.70

* Percent to the DM obtamed by fulI recommended dose of chem1cal fertilizer(12.0
g/pot).

Nutrients uptake by corn plants
Nitrogen _

Data in Table 5 show that N uptake was increased with the
increase not only of compost application rates but also with the
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increase in the rate of mineral rocks. The best treatment was found at 6
tons compost with 400 kg RP/ 800kgTA. Similar results were obtained
by Sherif and Sherif (2005), who found that N uptake by corn plants
grown in sandy calcareous soil was increased significantly on using
compost with 5% rock phosphate and 10% taffla through composting
process.

Table 5: Effects of compost , reck phosphate and taffla rates with and without

chemical fertilizer application on the N uptake (mg/pot) by corn.

- L Without chemical With half dose of
B e B fertilizer chemical fertilizer
gS3| seEA
gE Sl 28 §‘-’ Taffla kg/fed.(C) Taffla kg/fed.(C)
a (] %* T 400 ] %* | 800 ] %* 0 %* | 400 | %* | 800 | %*
0 46.1_ 2251633309759} 370 556 [ 27.1 | 86,6 | 422 |108.1( 52.7
0 200 ST (27818321405 95.7 ] 46.7 ) 75.1 ) 36.6 [124.6 60.1 [123.8( 60.3
400 86.4 | 42.1 [103.6% 502 | 109.2] 532 | 97.9 ) 47.7 | 141.3| 68.9 | 1584 77.2
[/} 79.8 | 38.8 (104.7! 50.7 {1079 52.1 ; 71.4 | 34.8 |110.9| 54.0 |[141.1| 68.8
2 200 98.5 | 48.0 {10621 51.8 [114.0} 55.6 | 122.9) 59.9 | 146.5] 71.4 [177.7] 86.6
400 981 | 47.8 [116.5 56.8 { 125.8) 61.3 ;136.9| 66.7 | 142.0} 83.8 | 184.6| 9G.0
i} 91.8 [ 44.7 {1153 56.2 {1176 573 1142.1| 693 |150.6| 73.4 |156.7] 76.4
4 200 98,5 [ 48,0 (118.4; 57.7 {1292} 63.0 1 146.6| 714 |154.9| 755 [199.1] 97.0
400 10821 52.7 {125.0] 60.9 [146.6]| 71.4 [ 167.5) 81.6 |17d.4| 85.0 [199.8] 97.4
0 924 | 45.0 [112.5] 54.8 {104.7} 51,0 {1623 79.1 1795} 87.5 [203.6] 99.2
6 200 943 | 46.0 |124.9( 609 114931 62.8 1 167.9; 81.8 |179.9 87,7 [218.1|106.3
400 95,7 | 46.6 (12631 60.5 [159.9| 779 1173.2) 84.3 |192.9] 94,0 [2275]110.9
A 4.05 338 ]
B 3.51 . 2.93
g
8 C 331 2.93
7 AXB 7.02 ] 5.85
= é AXC NS _ ) NS
BxC 6.08 .N.8
| AxBxC 12.16 10.13

_
* Percent to the N uptake obtained by full recommended dose of chemical fcrtlhzer
(204.8 mg/pot).

.Phosphorus:

Results in Table 6 indicate that phosphorus uptake was
significantly increased by all treatments compared with the control.
The treatments received rock phosphate recorded more phosphorus
uptake: The combining of rock phosphate with compost enhanced
phosphorus availability (Biswas and Narayanasamy, 2002 and Sherif
and Sherif, 2005), then phosphorus uptake increased. This was clear at
the treatments of 400 kg RP combined with 2, 4 ‘and 6 ton
compost/fed.
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Taffla’ treatments also enhanced P uptake by com plants
through the applying rate of 800 kg /fed with compost at the rate of 6
ton/fed: The combination of compost with rock phosphate as well as
taffla led to more phosphorus availability and uptake. The addition of
half recommended dose of chemical fertilizer to the treatment received
6 tons compost with 400 kg RP and 800kgTA enhanced P uptake by
comn plants more than the treatment fertilized only with full
recommended dose of chemical fertilizer.

Table 6: Effect of compost, rock phosphate and taffla rates with and without
~ chemiical fertilizer application on P Uptake (mg/pot) by corn

With half:dose of

E g ‘2 & Without chemical fertilizer chemical fertilizer -
2w [ S=3 '
g8 | S B2
8 "g‘ %E Tafﬂa kg/fed.(C) S 1 Taffla kg/fed.(C)
= [1] S%* | 400 | %* 1 800 | %* 0| %*{ 400 | %* | 800 | %*
0 831 | 8.55 115.89 | 16.34 | 20.01 | 20.58 | 32.39 | 3331 | 44.99 | 46.27 | 54.30 | 55.35
0 200 14.93 | 15.36 { 1950 | 20.06 | 23.92 | 21.17 | 46,02 | 4733 | 56.48 | 58.09 73.96 [ 76.07

400 [22.59]23.23[28.79|29.61 | 30:15| 31.01 | 57.25 | 58.88 | 78.01 [ 80.23 | 85.09 | 78.51

0 - | 198072036 24.30;24.99 | 25.96  26.70 | 51.36 | 52.82 | 55.80 | 57.39 | 59.30 | 60.99

2 | 200 | 24.04)24.72124.86|25.57]|27.06]27.83 | 68.02| 69.96 | 70.15 ) 72.13 ] 78.23 | 8048
: 400 24,091 29.92 | 3153 | 32.43 | 35.90 | 36.92 | 68.05 ]| 69.99 } 82.26 | 84,60 | 96.54 | 99.29

0 24.36 1 25.05 | 24.88 | 25.59 | 30.84 | 31.72 | 73.67 | 75.77 | 60.66 | 62.39 | 82.24 | 84.58

4 200 2500 {25.70 [ 28.64 | 29.46 | 29.43| 30.72 | 74.89 | 77.02 | 86.69 | 89.16 | 88.54 | 91.06
) 4060 27.03(27.80 [33.92{34.89 {4730 { 48.65 | 75.89 [ 78.05 { 97.05 { 99.81 { 99.21 {102.04,
_ . 0 33,70 | 34.66 1 42.22 | 43.42 | 50.19 1 51.62 ; 80.97 | 83.28 | 70.88 | 72.99 | 89.33 | 91.87
26 I 200 | 3545|3646 |52.07|53.55|55.47 | 5705 | 8328 | 85.65 | 89.54 | 92,09 | 99.75 [102.59,
- 400 ] 5521 56.78 | 65.96 { 67.84 | 77.69 | 79.90 | 83.59 | 85.97 | 98.93 1101.75]107.01{110.06
A 1.79 2.59
. B - 1.55 241
& 2 L '1.55 241
S ? AxB 3.11 4.83
By AxC N.S. NS,
T BxC 3.0 318
AxBxC 5.38 8.36

* Percent to the P uptake obtained by full recommended dose of chemical fertilizer
(97.22 mg/pot). = '

Potassium:

Data in Table 7 clearly indicate the beneﬁcml ef’fect of compost
on the availability of K from taffla and rock phosphate treatments -
which reflected on the K uptake by corn plants. The values of K~
uptake with the highest rate of rock phosphate (400kg/fed.) without -
chemical fertilizers at zero level of compost was 54 mg/pot, increased .
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- to' 57, 66 and 70 mg/pot at 2, 4 and 6 ton compost/fed, respectively.
The same trend was observed with 800kg/fed of taffla when combined
with 2, 4 and 6 ton compost/fed.

The addition of half recommended dose of chemical fertilizer
markedly increased K uptake in the order of 4 ton compost followed
by 6 ton compost combined with 800 kg TA. It appears that the rate of
800 kg AT/fed gave high values of K uptake by corn plants when
combined with 4 and 6 ton compost/fed. These results are in line with
those obtained by Abdel- Aziz et al., (2000) and Sherif and herif,
(2005).

Generally, from the results of this study, it could be concluded
that the increase in N, P and K nutrients uptake was proportional to the
increase of compost application rates with different combinations of
taffla and rock phosphate.

Table 7: Effect of compost, rock phosphate and taffla rates w:th and without
chemical fertilizer application on K Uptake (mg/pot) by corn

- @ = Without chemical _ With half dose of
83| <3 S fertilizer chemical fertilizer °
g':: & §§ Taffla kg/fed(C) | Taffia kg/fed.(C)
- = 0 [ %* 400 ] %* [800] %* | 0 | %= ] 400 | %* | 800 | %"
0 23 [23.2] 47 |47.5] 54 |54.6] 37 |37.4] 64 |64.7| 75 |15.8
0 200 37 1374 54 154.6] 58 158.6) 41 [41.4| 67 [67.7| 75 |75.8
400 | 54 [54.6] 59 |59.6| 63 |63.6| 59 |59.6] 70 |70.7] 79 |79.8
0 49 [49.5] 53 [53.5| 58 158.6| 53 153.5| 73 |73.7] 75 |75.8
2 200 | 55 155.6] 59 [59.6] 64 |64.7) 64 |64.7] 78 |78.9] 78 |78.9
400 | 57 |57.6] 66 166.7] 70 |70.7] 69 |69.7] 82 |82.8] 86 |86.9
0 47 147.5) 66 |66.7] 75 |75.8] 70 |70.7| 79 |79.8| 102 [103.0)
4 200 | 52 {5251 73 {73.7, 80 |80.8] 69 |69.7| 81 |81.8| 104 [105.1
400 | 66 |66.7] 74 |74.7|105 [106.1 70 {70.7] 95 [96.0] 110 1111
o 58 [58.6| 78 |78.8] 88 |88.9| 82 [82.3| 99 [100.0] 124 [125.
6 200 | 64 [64.7) 78 |78.8 95 [96.0] 86 |86.9] 105 |106.1] 124 [125.3
400 | 70 |70.7] 91 191.9] 98 |99.0] 91 |91.9] 118 [119.2] 125 l126.
A 0.024 0.024
B 0.021 0.021
LSD C 0.21 0.021
(P<0. | _AxB 0.42 0.042
05) AxC N.S. N.S.
BxC 0.036 0.036
- AxBxC 0073 0.073
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Ejfects of treatment combmattons on some soil properties after
cultivation: :

Organic matter content.

Organic matter content in sandy calcareous soil after cultivation
is presented in Table 8. Organic matter content increased from 0.09%
in the control to 0.22, 0.35 and 0.41% through amendment applied at
2, 4 and 6 ton compost/fed respectively. The increase in organic
matter content was attributed to compost. The highest value of 0.44%
OM was found with 6 ton compost + 400 kg RP + 800 kg TA / fed.
The same trend was found when half the recommended of chemical
fertilizer was added. These results arc in the same trend with the
results reported by Ali, (2001) and El- Sedfy, (2002).

Table 8: Effect of 'composi rock phosphate and taffla with and without
chemical fertilizer appllcatlon on O.M (%) in sandy calcareous soil

~ after cultivation
- Rock o Organic matter?
Compost Phosphate Without cheml_cal With half dose of
ton/fed. kg/fed fertilizér - . chemical fertilizer
(A) (B) i Taffla ky/fed.(C) Taffla kg/fed.(C)

-9 ] 400 800 0 400 300
0 009 |- 0.13 0.17 0.13 0.14 0.15
0 200 0.09 | 016 018 | 0.13 0.15 0.16
400 0.08 0.16 0.19 0.14 0.15 0.16
0 022 | .0.26 930 | 0.26 0.27 0.29
2 200 0.22 0.27 0.3 0.26 0.29 0.30
400 0.22 0.28 0.29 .0.27 0.29 0.30
0 0.35 0.37 0.38 0.38 0.40 0.43
4 200 8.35 037 0.38 0.39 0.40 0.43
400 0.36 0,36 | 038 0.39 0.41 0.44
0 0.41 0.43 0.44 0.51 0.53 0.54
6 200 - (42 0.43 0.44 0.52 0.53 0.55
] 400 0,42 0.43 0.44 0.54 0.54 0.55

A L 0.03 0.03

B 0.03 ) 0.02

C N.S. N.S.

AxB NS, | N.S.

(Pﬁﬁgs) __AxC NS, N.S.

BxC N.S. N.S.

- AxBxC N.S. ' N.S.
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DPH: -

The data presented in Table 9 show a slight decrease in pH values
due to increasing the rates of compost application. The pH values were
8.00, 7.98, 798 and 7.96 for 0, 2, 4 and 6 ton compost/fed,
respectively. However, taffla treatments showed a slight increase in

" pH values. The same trend was observed when compost, RP and TA
combined together with and without chemical fertilizer. The same
findings were reported by Ali, (2001} and El- Sedfy (2002).

Table 9: Effect of compost, rock phosphate and taffla with and without
chemical fertilizer application on pH value (1:2.5) in sandy
calcareous soil after cultivation

PH values
Compost hfs“;‘ate Without chemical With half dose of
ton/fed, P kg/lf,e " fertilizer chemical fertilizer
(A) By Taffla kg/fed.(C) Taffla kg/fed.(C)
0 400 | 800 0 400 | 800
0 8.00 | 801 | 8.06 | 8.00 | 8.03 | 8.4
o 200 8.00 | 803 | 8.07 | 8.01 | 8.02 | 8.06
' 400 801 | 8.03 | 808 | 8.00 | 801 | 8.07
_ 0 V,iA 1 800 | 802 | 8.01 | 802 | 802
3 700 800 | 8.01 | 8.03 | 800 | 8.01 | 8.03
- 400 8.00 | 8.02 | 805 | 8.00 | 802 | 8.03
E— 0 7.98 | 799 | 802 | 798 | 794 | 8.03
4 200 798 | 799 | 8.02 | 197 | 7.94 | 8.02
400 799 | 799 | 8.02 | 7.97 | 8.60 | 8.03
- 0 796 | 797 | 798 | 7.95 | 7.96 | 7.98
¢ 200 | 7.96 | 7.97 | 798 | 7.96 | 796 | 7.98
400 797 | 7.98 | 7.98 | 7.96 | 7.96 | 7.98
A 0.021 0.019
B 0.011 ~ 0.016
¢ N.S. —_NS.
~AxB 0.022 0.022
P=0.05) AxC 0.018 " 0.019
. BaC 0.021 0.020
[ AxBxC NS, N.S.

Electrical Conductivity (EC): : ' '

The results of the effect of compost ,taffla and rock phosphate
on EC in sandy calcareous soil after cultivation are presented in Table
10. The values of EC with the application of compost alone increased
from 0.98 mS/cm in control to 1.16, 1.26 and 1.32 mS/cm 2, 4 and 6
ton compost/fed, respectively. The combination treatments enhanced
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the values of EC with or without using of half recommended dose of
chemical fertilizer treatments. (Ali, 2001 and El- Sedfy, 2002). '

“fabie ]i): Effect of compost, rock phosphate and taffla with and without
chemical fertilizer application on EC (mS/cm) in sandy calcareous
soil after cultivation

Rock EC (mS/cm)
Compost hosphate Without chemical With half dose of
. ton/fed. P kg/l;’e d fertilizer chemical fertilizer
(A) (B) ) Tﬂma kg/ fed.(_C) Taffla lgg[fed. CL
0 400 800 0 400 800
0 0.98 1.21 1.35 0.72 1.28 1.41
0 200 1.03 1.21 1,37 1.10 1.29 L42
400 1,09 | 123 | 1.38 1.11 1.29 1.42
0 .16 | . 127 | 1.43 1.21 1.28 145
2 200 1.20 135 1.43 1.24 1.32 1.44
400 121 135 1.44 1.23 1.37 1.46
0 1.26 1.44 1.50 1.28 1.44 1.53
4 200 1.28 1.44 1.54 1.30 1.38 1.55
400 1.31 1.44 1.54 1.32 1.43 1.54
0 132 1.48 1.64 1.39 1.54 1.71
6 200 1.34 1.51 1.66 1.43 1.55 1.73
400 | 134 1.51 1.66 1,44 1.58 1.74
A 0.02 0.05
: B .02 0.05
" LSD _ C 0.02 0.04
(P<0.05) AxB 0.04 0.08
: AxC N.S. N.S.
BxC _ N.S. N.S.
AxBxC N.S. N.S,
Total nitrogen:

Data of soil N content presented in Table 11 indicate that soil
treated with compost showed a positive effect on N content after
cultivation. Soil content of total N increased significantly from 0.11%
for control treatment to 0.15%, 0.18% and 0.20% for rates of 2, 4 and
6 ton compost/fed, respectively. The significant increases of total N
content were due to biological fixation of atmospheric N which is
more activated in the presence of compost beside the nitrogen content
in the -compost itself (El-Sedfy, 2002). Similar results were reported
by Abdel-Rahman (2001) and El- Sedfy (2002). The addition of half
recommended dose of chemical fertilizer with different compost rates
increased the N content in the soil after cultivation. This increases
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were not significant when compared with the same treatments without

chemical fertilizer. The highest value was obtained with the treatment

of 6 ton compost/fed. Using rock phosphate and taffla separately or

combined with compost did not show any significant effect on the N

content in the soil after cultivation.

Tabie 11: Effect of compost, rock phosphate and taffla with and without
chemical fertilizer application on total N (%) in sandy calcareous
soil after cultivation '

Rock : —_Total N3e
Compost hosphate Without chemical With half dose of chemical
ton/fed. p kg/fed - fertilizer fertilizer
(A) ® Taffla kg/fed.(C) Taffla kg/fed.(C)
0 400 300 0 400 800
0 0.1t | 011 0.11 0.14 0.16 0.16
0 200 0.13 | 0.13 0.13 0.16 0,16 0.17
400 0.13 | 0.13 0.13 0.16 0.17 0.17
0 015 | 0.15 0.15 0.18 0.18 0.18
N 200 | 015 ] 0.15 0.15 0.18 0.18 0.18
400 | 0.15 | 0.15 0.16 0.18 0.18 0.18
0 0.18 | 0.18 0.18 0.19 0.19 0.19
¢ 200 0.18 | 0.18 0.18 0.19 0.19 0.19
. 400 0,18 | 0.18 0.18 0.19 0.19 0.19
0 020 | 0.20 0.20 0.25 0.25 0.25
6 £ 200 0.20 | 0.20 9.20 0.26 0.25 025
400 020 | 0.20 0.20 0.26 0.25 0.26
A 0.02 0.008
B N.S. 0.001
C N.S. 0.001
AxB N.S. 0.001
(Pléﬁgs AxC N.S. 0.002
BxC N.S. 0.001
AxBxC N.S. 0.002
Available Phosphorus:

Data in Table 12 show that compost treatment resulted in a high
increases in the available P from 16.20 ppm in the control treatment
(without any fertilizer) to 25.33, 32.97 and 33.47 ppm with 2, 4 and 6
ton compost/fed, respectively. Application of rock phosphate aione
enhanced the available P from 16.20 for control to 23.80 and 25.86
ppm, at the rates of 200 and 400 kg RP/ fed., respectively. More
increase was recorded when RP and Taffla were applied with compost
at different rates. The highest value of 45.47 ppm was found at 6 ton
compost, 800 kg TA and 400 kg RP /fed. The increases in available P
were always pronounced in the case of chemical fertilizers addition.

-343-



W. S, Mohamed et al.

“The increases of the available P can be attrlbuted to the beneficial

effect of compost on the solubility and the release of P from RP. The

effect of organic material on the solubility of P-from RP was also

reported by Biswas and Narayanasamy (2002) and Abdel- Motaal

(2004). s

Table 12: Effect of compost rock phosphate and taffla with and without
chemical fertilizer appllcatlon on available P {(ppm) in the soil after

cultivation
. Rock ~ i+ Available P (ppm)
Compost hosphate Without chemical With half dose of
ton/fed. P kg/‘f’e h fertilizer chemical fertilizer
(A) (B) ) Taffla kp/fed.(C) Taffla kg/fed.(C)
0 400 800 [ 0 [ 400 800
0 16.20 | 20053 | 22.63 .| 2500 [ 26.67 | 27.80
0 200 23.80 | 28.13 | 30.47°| 31.73°| 30.37 | 30.87
400 25.87 { 30.00 | 31.20 | 3513 | 3500 | 35.80
0. [2533] 2843 | 29.97 | '31.10 | 31.63 | 39.63
2 200 33.07 | 3430 | 36.13 | 37.03 }-38.47-[ 40.67
400 35.07 | 35.20 | 3780 | 4000 | 41.80 | 42.23
0 32971 33.00 | 34.10 | 3527 | 3603 | 3647
4 200 40.03 7 41.27 | 47.13 | 4290 | 43.00 | 49.67
400 41,93 | 43.50 | 47.63 | 48.57 | -47.87 52.23
0 33.47 | 33.87 | 3400 37.73 | 38.30 | 38.40
6 200 42.67 | 43.20 | 45.20 | 54.53 | 54.63 | - 56.20
400 44.70 | 44.73 | 45.47 /| 55.50 | 55.57 | 56.43
A 036 0.90
B 9,31 0.54
C "~ 0.27 L 0.53
(Pi‘g_?,s) __AxB 0.62 1 1.08
: AxC 0.83 106
BxC - 0.47 T 7T NS
-AxBxC ] 0.97 1.83
Available potassium:

Data ‘of the available potagsrum aﬂer cultivation as affected by
different ‘amendments combindtions are shown in Table 13. Without
chemical* fertilizers addifion, compost and TA significantly enhanced
the availablé- K * ifi” the soil. Rock phosphate addition caused
insignificant effects when used alone or combined with the other
amendments, Compost treatments: enhanced the available K from
10.43 ppiri at'the control to 22.57, 26.67 and 31.83ppm for 2,4 and 6
ton compost/fed, respectlvely . '

- Taffla “treatments ‘increased available K from 10.43ppm in the
control to 15.33 and 19.30ppm for 400 and 800 kg TA per feddan,
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respectively. Combinations of TA and compost greatly ‘increased
available K up to 37.17ppm with the treatment of 6 ton compost + 400
kg RP + 800 kg TA per feddan. The increases in available K were
always greatly pronounced in the case of chemical fertilizers
application. The beneficial effect of compost combined with taffla on
availability of K was also reported by Hussein et al. (1999);, Abdel-
Aziz et al. (2000); El- Sedfy (2002).

Table 13: Effect of compost, rock phosphate and taffla with and without
' chemical fertilizer application on available K (ppm) in sandy
calcareous soil after cultivation.

Rock Wiioat chemtent Witk half doe et
ithout chemica ith half dose o
tﬁ:??:gof;) phlfgsll:.::te i fertilizer chemical fertilizer
- (B) * Taffla kg/fed.(C) Taffla kg/fed.(C)
0 400 800 0 400 800
] 10.43 15.33 19.39 12.42 16.71 “19.77
0 200 10.80 15.33 19.65 12.13 | 17.20 19.83
400 10.97 15.47 19.80 13.77 17.30 20.93
0 22.57 | 23.97 25.03 24.00 25.10 26.10
2 200 22.33 24.20 | 25.33 | 24.17 25.33 26.31
400 22.57 | 2d.67 | 2547 24.20 25.50 26.50
0 26.67 | 28.70 | 29.53 { 26.60 27.97 28.80
4 200 27.73 | 28.60 | 30.00 | 27.07 | 28.00 2987
400 26.67 | 28.47 | 30.17 | 27.12 | 2810 29.67
0 - 31.83 | 32.00 | 33.03 | 3093 { 30.23 1 35.43
6 200 | 31.40 | 3237 | 35.17 | 31.43 | 33.30 36.70
400 313 | 32,67 | 37.17 | 32,13 ] 3.13 38.17
A 0.428 . - 0.621
B 0.366 ) 0.288
B o 0.326 0.198
AxB 0.731 0277
a,];ﬁgs) AxC NS. 0395
BxC N.S. 0.342
AxBxC 1.13 0.685
CONCLUSIONS-

From the results of this study, it could be concluded that addition
of plant residues compost with taffla and rock phosphate to sandy soil
improved some of the physical and chemical properties and increased
yield and the uptake of NPK by corn plants. Field trials should be
conducted to suggest how much compost and rock phosphate can
replace partially mineral fertilizer, then some sort of cost benefit
analysis would be very useful to indicate the most feasible
combination of compost plant residues, taffla, rock phosphate and
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mineral fertilizers for different crops. The obtained results show very
clearly that the application of rock phosphate with plant residues
compost can be very useful to.agricuiture.
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