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HE PRESENT study was carried out through two seasons {2006

and 2007) in Ei-Bostan region at the west of Nile Delta, Egypt
using wheat Sakha93 as the indicator crop. The soll is sandy in texture.
Taflah (TF) (bentonite clays) and rice siraw residues (RS) were
incarporated into the surface soil layer 45 days before cultivation.

The obtained results show that incorporating TF and RS into the
sandy soil tmproved physico-chemical properties and available
nutrients of the seil besides N, P and K concentration in the plants.
The mixture treatments (TF+RS) were significantly atfect yield
production and nurients concentrations of wheat compared with the
single treatments being higher with TF especially at higher rates {6 and
8%). The maximum effective treatment was TF, {(8%) + RS, {4%},
which achieved 3.70 and 2.93 tonfled for straw and wheat grain,
respectively, with insignificant differences with the teatment TF,
(6%) + RS, (4%). that produced 3.63 and 2.88 ton/fed for straw and
wheat grains, in sequence, which is recommended.

Keywords: Taflah, Rice straw residues, Sandy soif, Yicld of wheat.

Sandy soils deserve special consideration as their physico-bie-chemical
characteristics and nutritional status adversely affect-to a great extent-their
irrigation practices and agricultural potentialities. It is worth mentioning that the
reclamation of sandy soils in Egypt was dependent upon the annual addition of
Nile suspended matter as well as organic manures. The reduction in qualities of
clay and siit after the construction of the Aswan High Dam has led the research to
be directed towards finding substitutes such as bentonites and composts of plant
residues. Bentonites are widely spread in Egypt as natural deposits (El-Sherif ef af,
1982). Some Egyptian bentonite deposits such as Quasr El-Sagha (El-Fayouwn} and
those located adjacent to Cairo-Alexandria Desert Road were evaluated as
conditioners for sandy soils. Particle side distribution, chemical and
mineralogicai composition, hydrophysical and chemical characteristics of these
deposits revealed to their high clay content, high percentage of montmerillonites
{about 60%), high surface area, high values of moisture retained at different
suctions, high CEC, high content of nutrients essential for plant growth and low
hydranlic conductivity, Beneficial changes were achieved in soil structural class
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towards the finer ones. Consequently, properties related to soil structure,
moisture retention and water movement were improved. Soil CEC was also
increased. A conclusion was drawn that mixing sandy soils with local bentonites
improves soil mechanical, hydrophysical and chemical properties and nutritional
status of soils, Consequently, crop yield and water use efficiency were increased.
Under the conditions of the experimental locations (South Tahreer and Anshas
sandy soils), the highest yield was produced at the rate of 9% bentonite {Lotfy and El-
Hady, 1984, El-Sherif and El-Hady, 1986 and El-Hady & El-Sherif, 1988 2 & b).

Moreover, Aziz ef af. (1998) reported that the soil conditioners were taflah
[24% clay, 43% silt and 32% fine sand] farmyard manure and their mixiure,
incorporated into the surface soil layer (0-15 cm) of Anshas sandy soil at the rate
of 3% (w/w) before cultivation of cucumber. The maximum yield of cucumber
was obtained from the plots treated with mixture (Taflah and manure).

On the other hand, Himanshu Pathak er af. (2006) showed that burning of rice
straw residucs could be avoided without affecting yield of wheat crop by
incorporating rice straw residues in soil with an additional dose of inorganic N or
microbial inoculation. The lowest yield was recorded in the plots where rice
straw residues were incorporated in soil without additional inorganic N and with
manure application. All the treatments with rice straw residues incorporation had
larger soil organic C despite the effect on the mineralization of soil organic
matter. Gurpreet ef «l. (2007) reported that manuring and residues management
increased organic carbon (OC) content of the soil, which improved aggregation
status, infiltration rate and decreased the bulk density, dispersion ratio and soil
strength correspondingly.

Gupta ef al. (2007) reported that incorporation of residues increased soil
Olsen inorganic and organic P; reduced P sorption and increased P release. Data
show that continuous incorporation of residues substituted for 13 kg inorganic
P/ha/yr and improved the yield, while Anan Polthanee e ol (2008} found that
rice straw residues incorporated into the soil had no significant effect on grain
yield when compared with the effect of burning,

The aim of the present work was to study the effect of applying taflah
(bentonite clays) and rice straw residues on some soil properties and fertility
status to approach a maximum yield of wheat under sandy sotls conditions.

Material and Methods

A two-year (2006 and 2007) completely randomized with three replications
field experiment was carried out in the west Nile Delta at El-Bostan of Behira
Govemnorate (30° 35’ 59" N and 30° 16' 31" E). Wheat variety Sakha 93 was the
indicator crop. Some chemical and physical properties and soil available nutrients
are presented in Table 1.
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TABLE 1. Some chemical and physical properties of El-Bostan region prior to

cultivation*.
[ - T
E = S
S .| E 2 8] T g | Bed]E
Rzl dl e Tl e g
£ Q [ S |-
= %
0-30 75010357 J052 2518871 [724 [405 [427 |5
30-60 7641069 1045129478723 1839 1438 473 S

Soluble cations and anions in soil (me/L)

Depths Na K Ca | Mg | HCO; CL SO,

| 0-30 1.56 0.17 180 ¢ 212 | 082 1.71 3.41

30-60 i89 | 019 211 | 274 [ 095 2.08 3.89 |
Available nutrients in soil {ug/g)

Depths N P K e Mn Zn Cu

0-30 3l 21 19 1.54 0.78 029 | 0.12

30-60 27 1.67 23 .79 0.93 035 1015 ]

* determined after Page ef of. (1982) and Klute (19806).

The experimental field design included four additions of taflah from El-
Fayoum region (2, 4, 6 and 8% wt/wt of surface soil layer) and two rates of rice
straw residues (2 and 4% wt/wt). The characteristics of rice straw were found to
be: 40.04% organic carbon, 1.41% nitrogen, 0.2% phosphorus and 2.7%
potassium, while C/N ratio was 28.3. Taflah and rice straw residues were
incorporated into the surface soil layer (0-30cm) betore cultivation of wheat by
45 days. Phosphorus (40 kg/fed) was added during seedbed preparation. Nitrogen
(80kg/fed) and K {60kg/fed) were split into three equal doses 20, 40 and 90 days
after sowing.

To follow up the improvement of soil properties, nutrient content and
response of wheat plants to the applied TF and RS residues and their
combinations, plant samples were collected at three growth stages, 15 days after
emergence as whole plants, 30 days from sowing, and harvest time. At the end of
each experiment, grain and straw yields were recorded. Plant samples were
analyzed for N, P and K according to Cottenie ef a/. {1982). Obtained data were
statistically anatyzed (Gomez and Gomez, 1984).

Results and Discussion

Effect of Taflah and rice straw residues rates on soil fertility and soil properties

Data presented in Table 2 show that texture of studied soil was changed by
incorporated Taflah rates through soil depth 0-30cm from sandy to loamy sand.
Some chemical and physical properties and available nutrients were improved
with increased rate of Taflah. The above resulis agree with those obtained by El-
Hady and El-Sherif, 1988 a and b.
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TABLE 2, Chemical and physical of seil properties and available nutrients in soil of
El-Bostan region affer applied Taflah.

Z e GE[ 2SR 2 Fo9f E
& = SE|CIS| @ © | 5E |
= < % o |F
0% 7.51 057 1 0.52 [ 2.51 1 88.71 7.24 4.05 4.27 S
2% 775 | 070 ] 059 ] 488 1 §7.02 7.62 5.36 4.87 S
4% 7.87 1084 (063513 ] 833 ! 799 6.67 3.59 S
. L.

0% 1 T 99 a7 |2 ] 8365 | 837 | 799 | &% | 5
X - L.
8% 1 805 ool | 3% s1ge | 87 | 930 | TP g
100% 863 | 737 1048 | 589 | 1560 | 1880 | 6360 | 3848 | CL

Soluble cations and anions in soil {me/L)

Taflah Na K Ca Mg HCO; CL 50,
0% 1.56 0.17 1.89 2.12 (.62 1.7} 3.41
2% 2.52 0.24 212 223 .84 2.24 4.04
4% 341 0.29 2.31 243 1.08 2.68 4.67
6% 4.12 0.37 2.56 2.65 1.44 3.4 5.42
8% 4.86 0.44 273 2.88 i.68 3.62 5.61

100% 31t 2.62 10.3 9.45 12.88 27.84 32.95
Available nutrients in soil (ng/g)

Taflah N P K Fe NMn Zn Cu
0% 31 2.10 19 1.34 G.78 0.29 0.12
2% 33 284 32 335 1.62 0.72 0.31
4%, 39 3.8 39 4.16 2.15 0.98 0.43
6% 43 3.32 47 4.83 2.83 1.26 0.63
8% 47 3.83 39 5.67 3.31 1.58 0.79
100% 83 10.0 245 85 39.00 16.5 7.6

Effect of Taflah and rice straw residues on yield of wheat

Data in Table 3 and Fig. 1 also show that the TF and RS in combination
significantly increased straw and grain of wheat compared with the single
treatment. The TF,+RS, wreatment achieved highest increase yield and yield
parameters of wheat. The above results agree with those obtained by
Himanshu Pathak et al (2006), Gupta et afl. (2007) and Anan Polthanee ef al.
{2008). Concerning the effect of addition of TF and RS on the yield parameters
of wheat, the TF showed higher increase in yield of wheat than that of RS.

Moreover, the yield parameters of wheat were increased with increased rates of
applied TF and RS. The maximum yield was recorded using the treatment of 8% TF
and 4% RS, while the cconomic treatment was 6% TF and 4% RS. The results
obtained assure that sandy soil was higher deficiency of nutrients than loamy sand
soil. This reflects the importance the role of TF and RS for improving soil properties
and soil fertility. AIl TF and RS highly improve soil properties and highly increase
wheat production compared with the control treatment.
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TABLE 3. Effect of TF and RS and their combinations on yield and vyield
components of wheat.

Treatments | e | Vield (tonffed) | Weight | Spikes/m®
TF RS Straw Grain 1000 {g) | W.Ka No.
Control 0 0 222 | 093 | 296 | 031 | 213
TF, 3 0 380 | 188 | 419 | 042 | 278
TF, 1 0 3.85 197 | 455 | 046 | 305
TF, 6 0 3.94 2.1 186 | 049 | 3I8
TF, 8 0 400, 215 |, 494 | 051 | 322
RS, 0 7 386 | 195 | 433 | 044 | 291
RS. 0 1 392 | 203 | 471 | 047 | 309
TF,+RS, 3 2 427 | 219 | 528 | 054 | 337
TF, RS, 4 2 Y 2% | sia | 056 | 350
TF,RS, 6 2 454 | 241 567 | 058 | 363
TFRS, ] 2 465 | 249 | 578 | 059 | 373
TF,<RS, 2 4 539 | 265 | 387 | 064 | 391
TE,iRS, 3 3 558 | 281 613 | 073 | 407
TE. RS, 6 1 563 | 288 | 646 | 078 | 423
TF,+RS; 0 3 570 | 293 | 656 | 0.9 | 432
LSD g0s : S 004 | 003 03 | 00 3

6.0

5.0
4.0 |-
3.0

201

Yield Ton/Fed
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Fig.1. Effect of Taflah and rice straw residues on vield of wheat.
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Effect of Taflah and rice strow residues on NPK content of wheat

Data from Table 4 revealed that the increase of nutrients concentrations at
different stages of wheat growth with the increase in rates of TF and RS applied
to sandy soil. The maximum treatment was TF,+RS, treatment, which achieved
higher N, P and K concentrations at different stages of wheat growth than other
treatments, while the economic treatment was TF;+RS; treatment.

The mixture treatments between TF and RS gave significantly higher levels of
nutrients in plant tissues at different stages of wheat growth than the single
treatments. This result was due to the important role of incorporation of TF and RS
with sandy soil on enhancing the fertility status of soil and the positive nutrients
content of wheat. This reveals the greater ability of TF and RS to provide the
plants with these nutrients along their lifetime. Analogous results were
obtained by Davis ef al. (2002) Sun Kegang (2004} and Singh e/ af. (2007).

TABLE 4. Effect of Taklah and rice straw residues applied with NPK fertitizer on
nutrients contents of wheat during two seasons,

Applicd N, P ! K%
Yo }

Fertilizer & oy = - o ) F3 = Py & = =

Treatment = L0 2| 2 FELE, #F F)E| P 2| E|F

FlFl@ |0 & || Ciw| & | &H| O
Control (0 0/[183[0o8i0461072]038]0625[00%70171 108 G6f] 048] 029
TF, 200 (2121132¢04910091104610321013021 [ 1.31[08610.62] 0.37
TF, 4+ 01220 (142,033{09910511039101310251139016110.68% 041
TF, 6 | 0239151 1037F1.02](061104410131028 11437108073 044
TF, 8§ 1012561169[058[118]063[046]0.16]029!11.4911.17]0.75] 046
RS, ol2219]139]0352(1.08]049[030032(0231135]000 0657 035
RS, (4 [2350148(0S55{1.22(055|0411014]10627]1.421106{0.72¢ 0.43
TEAFRS, |2 121235 L75310680135]056103600131026 (146112310631 045
TFARS, 14 [ 2727118610647 1.42[0621042[015]02911.8111.2510.741 049
TEARS; | 6 ] 2 28315650681 151:0.721044]0.17(03171.591829(079]| 0.52
TEARS; | 81 21289]209{06911571073)043[0.18(033]1.6271.331082]| .33
TEARS, (2[4 [30712271073[145/068|0431014(0.28]113411.28[10.706] 047
TF,+RS; 14 ]4[316]239]1076{1.56{082[046(0.16{032]166}133]0.83| 053
TFAHRS; [ 614 [33271252(079]1.681087[04710.1870.35}1.73(1139]089] 0.38
TEARS; [ 8 413391261 108171 |083]{049[010503611.79(142]093] 0.539
LSD nus -}~ 1002100210.001001]0.0110.00[6.0110601]06011{001]001{ 001

lt is seen from Fig. 2 and 3 that the combined treatments of TF and RS gave
significantly higher values of N, P and K concentrations in straw and grains of
wheat if compared with the single treatments. The TF,+RS, achieved the highest
increase of nutrients concentrations of wheat, This can be attributed to the great
ability of the loamy sand soil to provide these nutrients to the plants along their
lifetime than sandy soil (control). Our findings agree with those obtained by
Abdel Magid Elmobarak et al. (2004) and Sun Kegang(2005). In the same
respect, Buchholz and Brown (1999) reported that P and K removal by wheat in
sandy soils was less than that in loamy sand ones,
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MNPK comtent in straw®s

Fig.2. Effect of Taflah and rice straw residues on NPK content of wheat straw.
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Fig. 3. Effect of Taflah and rice straw residues on NPK content of wheat grain.

On conclusion, the addition of TF and RS to sandy soil improved chemical
and physical soil properties and soil available nutrient. Taflah gave significantly
higher increase than RS especially with higher rates of TF (6 and 8%). The
combined treatments of TF and RS gave highly significant increase yield and
nutrients content of wheat compared the single treatments. The most effective
treatment was TF,+RS, treatment, which achieved the highest yield parameters
and N, P and K content at different stages of wheat growth. The economic
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treatment was TF;+RS; which is recommended to be applied for the studied area
simtilar regions,
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