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ABSTRACT

in order 1¢ evaluate the effect of bicarbonst=2 ions in saline irrigation water in
Ras Sudr Research Station where calcarecus -ad sandy loam textured soil is
dommant Four levels of bicarbonate (initial 1€ of well water 2. 5 5, 10, and 15
meqL™), different additions of farmyard manure (6,10, and 20 m® fed™ )and three rates
of suiphur (0, 250 and 500kg S fed ™). The obtained data revealed that both soil EC
and soil pH increased with increasing bicarbonate concentration more than 5 megL™
in irrigation water, However soil EC and pH were decreased with increasing FYM and
or sulphus rates. Soluble Na® and K' were Jncreased with increasing HCOs
concentratlon in irrigation water but soluble (Ca™ & Mg"") were lowest in case of (5
megL™" HCOq). The effect of FYM and S were clear |n case of OM: S2. The low value
of solubie chloride occurred with addmg 10 m® fed'under HCOy rates 2.5 and 5
meqL". Farmyard manure of 10 m® fed' was the best treatment, which improved the
leaching of sulphate salts.
Keywords: Farmyard manure, calcareous soil, saline condition, South Sinai.

INTRODUTION

In Egypt, calcareous soils comprise about 25 % of the newly reclaimed
area. Because of the limited sources of water supply and the need urgent to
expend the agricultural land, the use of saline water irrigation may arise as
obligatory solution for such problem,

Karam (1999) evaluated the effects of saline irrigation water on soil
salinity in experiment comprising clay and loamy soils. He used three
different salinity levels. Under these conditions, the leaching fraction of 30 %
through the low quality water consumption period, reduced the impacts of
saline irrigation on both clay and loam soils.

Aziz et al., (1998) found that soil conditioning markedly increased the
amount of total soluble salts. Sodium and chioride ions showed highest
values, while the lowest ones were for Mg™ and K*. They added that

Soluble cations under the conditions of longer ;rngat;on interval
followed the order; Na* > Ca*? > Mg*? > K* and CI' > HCO5 >S042,

EL-Maghraby (1997} reported that the results pertaining soil properties
were affected by applying soil conditioners under 7 days' irrigation intervais.
The soil pH, EC, SAR and ESP values were decreased with different
magnitude under the conditioners treatments at any irrigation frequency. Also
the waters table aggregates, soil moisture retention as measured at field
capacity. While the bulk density decreased. Moreover, E L-Nabulsi {1998)
showed that the EC, and SAR increased noticeably as irrigation water salinity
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increased, reducing the irrigation frequency prevented salt build up the soil. A

direct positive relationship was observed also between water salinity and the

leached fraction. The average soil EC, in the 0-80 cm depth showed a distinct
response to water salinity and irrigation frequency.

Also, FYM decomposition produces different acids which decrease soil
pH. The lowest value in soluble Na" through bicarbenate concentration of 5
meq L. The bicarbonate reduced plant yield:

a. The adverse effect of HCO;3 on plant metabolic processes.

b. The disturbance on the plant nutrient batance.

c. The excess of bicarbonate induced the dominance ions which react with
soluble Zn*? in soil. From the previous mentioned we must use soif
conditioners example sulphur and farmyard manure in Egypt, calcareous
soil represents 25 % of new reclaimed area.

Ei-Maghraby et a/, (1996) stated that grain and straw yields were
significantly increased as result of adding suiphur and FYM the best
treatment was 500kg fed' from sulphur.

Therefore, this study aims to evaluate the effects of wheat cultivation,
different additions of farm yard manure and sulphur on some soil properties
of calcareous soil at Ras Sudr, South Sinai, Egypt.

MATERIALS AND METHODS

A field experiment was carried out during (1999-2000) and (200-2001)
growing seasons at Ras Sudr Experimental Station. Desert Research Center,
South Sinai using wheat (Sakha 8). This field trial was arranged in a split-split
plot design with four replicates for each treatment.

The bicarbonate levels in irrigation water at (2.5, 5, 10 and15 meqL")
were in the main piots. Sub plots were occupied by 3 treatments of farmyard
manure (control, 10m’fed” and 20m®ed™). In addition, sub-sub plots were
assigned by three rates of sulphur (0, 250 and 500 Kg S fed”).

The field experiment repeated for studding the response and residual

effect through (2000-2001) growing season.
Soil analyses: Three soil samples representing three soil depths 0-15, 15 -
30 and 30 - 45 cm were taken (Tabies 1and 2). The mechanical analysis was
carried out using the pipette method (Piper, 1950). O.M%, pH, EC dSm™,
soluble cations and anions also ESP were determined in soil samples as
described by Jackson {1967) and Chapman and Pratt (1961).

Tabie 1: Some physical properties of the experimental soils at Ras sudr.

Soil |Particle size distribution (%) Texture Bulk | Field |Wilting] Av.
depth |[Coarsel Fine . class densit:y capacity] point water| CaCO,
(em) | sand |Sang| S | €ty igem)| (%) | (%) | (%) | (%)

0-15 | 39,45 (39,69 846 | 1240 | Sandyloam ] 144 | 1880 | 852 [50.90) 50.90 ]
15-30 1 37.20 143.31112.22| 7.27 | Sandyicam | 1.53 | 17.80 | 1048 [ 61.56] 61.56
30-45 | 37.40 142.22/13.10| 7.28 SandyloamJ_ 1.52 17.30 | 10.63 [51.32) 51.32

3896



J. Agric. Sci, Mansoura Univ., 33 (5}, May, 2008

Table 2: Some chemical properties of the experimental soils at Ras

sudr.

Soil . Solu(hle cft‘ions SOI‘uble alj_lsi;)ns
E meqL™) meq

depth | pH . 57 ESP
{cm) (gsm”) | Ch:g.f Na* | K lcos Hcoa'Tl_cr so.”
0-1517.4 143 97.71 {79.80;0.01/ -- 354 |133.4]50.90/13.60]
15-30(7.4;7 13.60 84.00 |82.54/0.01 -- 6.80 1.70161.5614.92
30-45,7.4111.70 | B4 88 |58.75/ 180 -- 516 {74.97|51.32!10.75

Well water irrigation, EC, pH, and soluble cations and anions were
determined as previously mentioned in soil extracts and are given in Table 3.

Table 3: Analysis of the saline well water used for irrigation.

EC Soluble cations {meq L) Soluble anions (meq L) SAR
(d5 m™) Ca +Mg_ | Na K' 1CcO, ] HCOy | €I ] SO,
10.20 62.80 80.13 118 | - 1 2.50 81.%1 39.60 10.70}

FYM analysis of total N, C, P, K, FeMn and Zn were determined
according to Jackson(1967), Frie et al, (1964) and Lindsay and Norvell
(1978).The obtained data are given in Table 4.

Table 4: Analysis of the applied farmyard manure.

| Water i Total
EC yi ©.C ! holding Total o T‘)Ptai T‘:(tal sﬁot:;t micronutrients
(@sm™ | P71 (%) | capacity %) (ratio) | e | e ”‘EM € (mgka™
{%) ’ 3 Fe [Mn ] Zn
340 (730 203 | 180 [1.52] 13.4 |0.92|148] 1.24 | 212 [127 98|

The statistical analysis of the obtained data was done according to the
method described by Gomez and Gomez (1984) using LSD to compare the
mean values of treatments.

RESULTS AND DISCUSSION

The main effect of FYM rates on soil salinity regardiess of sulfur,
bicarbonate levels and soil depth show that EC values were decreased with
ncreasing organic manure rates, generally the values of soil salinity of
without organic manure application were relating greeting then that at FYM
application either by OM1or OM2 in both seasons (Table 5).

On the other hand, the main effect of sulphur level on soil salinity
regard of OM, HCQO; levels, and soil depth show that the values of soil
salinity were decreased with increasing sulpher levels in hoth seasons.
However, the soil salinity values were increased with increasing bicarbonate
levels,

In the first and second seasons, soil salinity decreased with increasing
soil depth under any levels of FYM or sulphur and HCOs. In addition,
increasing sulphur levels decreased soil salinity at any soil depths or any
levels of FYM and HCO;. Meanwhile, soil salinity was increased with

increasing FYM levels and bicarbonate at both soil depths.
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is worthy fo = e that the remarkable positive effect of either FYM or
sulphur application was anly occurred under 2.5 and 5 meql™’ HCO; (first
and second levels). This result may be attributed to the main effect of sulphur
on soit pH during both seasons, especially at the 2™ rate (500kg fed™'). This
result could be supported by that obtained by Cifuentes ef af. {1993).

The role of organic manure was enhancing the soll structure and
leaching of soluble salts, while sulphur oxidation produces sulphate that
reacts with Ca and consists gypsum which enhanced the soil structure and
decreased soil pH too (Aziz et al., 1998).

Table 5: EC (dSm™) values of the investigated soil after wheat
harvesting.

{HCO ) (HC O3, (HCO3), (HCO,),
ds:::h OM, | O, | OM, | Om, | OM, | oM, | oM, [ om, [ om, [ om. [ om, [ om, Means
First season (93-2000}
0.16 7 22.9 7.0 9.3 243 9.7 (111 250 252|288} 29.7) 304 ] 306] 211
15-30 | 18.3 74 8.0 220 88 |105]| 2362480259 286 ) 286 ] 300 | 1258
Q18 76 8.0 8.8 8.9 9.1 -1 228 236 ) 240] 284 | 29.2 | 298 [ 178
15.30 73 7.4 7.6 a.s ar 8.9 20631 219 23.2| 278 282 29.2 | 16.6
¢-16 7.2 a.1 82 8.8 80 8.3 2191 227|231 273 279 | 284 | 158
18-.30 | 6.7 7.6 s 84 85 40 ) 218 ] 219 222] 284 271 | 278 162
11.8 7.7 a.3 13.5 9.0 9.8 226 | 23.4 ) 242 28.0[ 28.6 | 29.3
Means 83 10.7 234 28.6
18
Second seascen (2000-2001)
0-15 2521112 124 268 | 131|145 279 { 282120671 316 33.7 ] 341 ] 24.1
15-30| 23.2 | 109 1.5 251 128 129]| 281 278|286 297 317 {2331 228
0-18 104 | 176 | 12.3 13.2 13811391 259 ) 272284 303 324 337211
15-30 1 109 [ 11 2] 115 128 {1281 12.21 2411 2541276 286 | 308} 315 20,0
¢-f5 101 4§ 119 127 11398114371 246 (| 253 265 294 | 302 ] 318 20.2
18-30 9.8 105 11.0 122 13.2111.9] 228 2461254 279 ] 296G ] 209 152
14.8 | 111 11.8 171 13.3)13.5] 26.4 | 264 [ 27.7 | 296 | 314 | 325
Means 12,8 14.8 76.6 31.2
.2

20.4

S

17.4 18

16.8

S:

231.5

S

208 ) 21.2

5

19.8

S

The values of pH as affected by the treatment under consideration are
given in Table 6. It is clear that, the soil pH values were not remarkably
affected by the treatrments. In the same time the values of the second season
are greater than that obtained in case of the first season.

The bicarbonate application changed the soil initial soluble Na* from 67.4
megl” to 756 and 198.5 meqL” due to the three rates of applied HCO;,
respectively in the 1% season (Table 7).

In the second season, the apphed irrigation water which contains
different levels of bacarbonates raised the general average of the soluble Na”
from 144.7meqL™" to 158.15 meqL™.

Results reveal that, on average, sulphur application in the 1% growth season
reduced the soluble Na* seriously. The soluble Na* reduced was more ciear in the
upper 0 -15 cm soil layer as compared to the 15 -30 em soil layer. On average, the
soluble Na* values under S, treatment (166.5 meal™'y was reduced to 137.1 and
130.5 meqL™" with sulfur application at rates of 250 and 500 kg fed”', respectively.
However, for the 2 growth season there values were as, on average (180, 152
and 142.3 meql” for S, Sy and S,, respectively at the 2™ season while S fed”
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respectively. Similar results were also obtained by El-Maghraby et al, (1996}
showed that the Na* and S concentration were markedly affected by sulphur and
organic manure applied singly or as combined treatments.

Table 6: The pH vaiues of the investigated soil after wheat harvesting.

(HCO sha 4HCQ3) [HCO,); {HCO'sly
Sot [S [ow. [ ow [Gw]-om. | ow:] e [ o, [ oy | v [om [ ol easns
' First season {98-2000)
s, 0.t5 | 748§ 738 |73t 7e8) 751|747 762 | 759|748 | 771|787 7585] 7.53 750
$5.30 | 738 ) 751 | 7307 49) 746 [ 7.41) 757 | 752) 743 | 7701 761) 7561} 747
5, 0-18 7.37 | 730 | 728]748| 746 |7.45| 758 | 7551 745 7.59|765| 7.53 ) 7.47 745| 7.45
15-30 732 | 727 | 7251745| 7411740 753 | 751 | 741y 7521761} 751 743
s, 018 | 733 1727|724 |74a4f 740|739 757 | 753 741 {755|783| 748 744 741
1530 | 725 1 721 (720|738 737 |733] 751 (748) 737 |746|758]| 746 728
736 | 729(726{747] 744 [7.41[ 756 { 753 743 | 758763 7.51
Moans 730 7.44 7.50 7.58
7 46
Sacond season {2000-2001)
s, 015 | 828 | 8208138437838 (833 886 | 881|676 |935(903(878]| 861 854
15-30 | 818 | 815 802|834l 822 (821877 | 864l 856 | 922 (881] 856 8.47
s, 015 | 817 | 811 |800|841] 828 [825] 8661 864] 861|927 (897|853} 849 s43| 845
1530 | B11 | 801 | 775|833 819|816 852 1851 843 )| 918384 542} 6837
s, 0-15 [ 811 | 801 | 789834 816 |810| 451 | 845 | 834 | 9.15|002| 6891 Baz 839
§5.30 [ B.OO | B00 | 781 /825 804 | 800 846 | 837[/a24) 910)9010] 885 835
814 | Bos | 793 |a3s|B21 e8| BE3 | 657 | 840§ 021 |Bo6| BET
Moans 806 825 857 12.02
923
Table 7: Soluble Na' (meq L") of the investigated soil after wheat
harvesting.
’ (HCGO 5 (HCO5h {HCO,}, (HCO', |
di:':h oM. | om, | om. [ om, ] om. ] om,. | om, | om, Fom, [ om. | om, | om, Means
First season(99-2000)
S 0-1% 1862 | 525 633 [1985) 684 752 211.4) 2142 | 2292 229.9 24781 2538|1705 1665
15-30 1735 497 555 1816|608 | 725 | 2015 211.8 {216.4| 235.7] 2402 | 249.0( 1624
s, 0-15 515 s82 G'6 | 596 [ 628 685 | 191.4] 2014 | 2033 234 1| 240.2 | 24B.0 1401 1371 1447
15-30 492 5.7 528 1 536 (563614 (1828 1987 (2000 228.0( 233.0( 2420 { 1341
s 0-15 485 533 579 | 5911543667 18071 1921 [1859| 2277 231.2| 2330|1334 1305
15-30 472 48.6 478 | 516 1496 596 | 177.3] 1806 |184.3| 2250 229.0f 2300 | 12786
927 §2.3 573 (1007|587 | 673 | 15091 1998 |204.9| 233 7| 2268 | 2427
Means 67 4 758 198.5 2371
1447
L
Secand seasan(2000-2001)
s Qq-18 1933 | 756 | B7.9 |2004( BS.7 | 11058 226 5| 229.7 | 2405} 2504 ] 25661 2645 | 1BE.0 186.0
15-3¢ | 1848 | 66.7 7568 |189.8| 78.6 | 100.71 210.7 | 2104 |231.9} 2384 | 247.4{ 2534 | 1740
s, 0-15 66.9 744 814 [ 788 (779 832 {2015 2134 {2187f 247 3] 2546 2596 1546 152.0 158.1
15-30 823 7a5 758 | 721 {735 TB5 | 1976 2094 |2113]| 2412|2486 | 2488 ¢ 149.4
5 e-15 575 635 754 | 6741 B985 | 744 [ 191.2) 2045 2054|2316 | 2443 | 2461 | 1446 1423
15-30 534 €0.4 724 (689 | B4SE 715 | 1884 1945 (1967|2291 | 2410 24051 139.9
1036 | 691 7B 11122 75.6¢ 865 | 202.7] 2103 |218.1) 2397 | 2491 | 2529
Maans 83.4 g1.5 2104 247.3
t 158.15
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Under bicarbonate application at rates 2.5, 5, 10 and 15 megL”, the soluble
K" increased with mcreasmg organic manure rates. The soluble K values under Sq
treatment (3.9 megL™) increased to 54 and 5.7 mel” with sulfur appiication at
rates of S,, S,, respectively. Similar result was also dbtained by Ei-Maghraby et af
(1996) (Tabie 8).

+

Table 8: Soluble K* (meqL”) of the investigeted soil after wheat

harvesting.
‘ {HES' ), {HED ) (HCO3)s {HEO'),
;‘;‘; oat, | om, | om, | omo Tom, [ om; | om, | om, T om, | om. | om, | om, Means
First ssas0rk8S 2000}

o Lo [ 1o [ a0 ]aeof2afaslsafos] eofs1]22762]5s6]an) .
15-30 1.8 35 48 19 [ 45 51 20 49 48 20 4.9 56 38

o |08 | a8 | 52 [ 67 [aofss5/63f 48] 53 {se]salsr]es]ssy, o
1530] 45 | 48 { 61 | 265361 48] 51 |52 ] 51| 53 87 | 52

s |18 | 85 [ 65 68 jcsfsr1]er 57 so feafsafselerlsel,;
15301 53 [ 64 [ 65 a1 [48]se] 54 56 [61] 51| 56 59 | 56

39 {81 [ s [ 37{507588) 42 33 | 56 42| 54 | s8
Maans 50 48 5.0 51
50
Second season (2000-2001)

o |8 [ 3¢ s-TezTaoesTraqsel 6o [7elasT 77 79 s8] ~
t6-30 | 32 | 48 § 60 J3e[ea[72f 36| es {75 55T ee] 761 s6

s, 015 55 64 78 59 ] 64 71 56 39 64 &85 6% 74 65 64 613
530 ] 53 | 82 | 73 | sa|62]68) 55 ) s8 |64 63 | 65 | 73 | 83

o o8 f6a 75V esjes]raj7oler] 6a [rofe2]eafos] ol
1530l 63 | 72 a4 167 (73] 786t 6a] 65 e8] 6061 [65]aa| |

50 | 62 [ 7a | 55]a7{7a]| 53] 6a {70 52 ] 66 ] 72
Means 8.z 85 6.2 54

63

The bicarbonate appllcatlon treatments increased the soil rmtaal soluble
(Ca™ + Mg™) from 39,7 meqL™ to 49.0, 103.8 and 134.4 megL™' due to the
three rates of applied HCOa respectlvely, at the 1* growth season (Table 9).

The solub!e (Ca™ + Mg™) values were raised from 39.7, 49 to 103.8 and
134.4 meqL at the second growth season for the bicarhonate rates. The soluble
(Ca™ + Mg™) was reduced from 63.5 meqglL™ to 38 and 45. 4 meglL™" with OM,
and OM; treatments, respectively in case of HCO; (5 megl "} treatment under
bicarbonate application of (HCO3), and (HCQs); increased the soluble Ca”™ +
Mg™ under the 0M1 and OM; treatments. Result reveal that on average, sufphur
application at the 1% grth season reduced the soluble Ca™ + Mg™™ seriously. The
soluble Ca™ + Mg"™ reduction was more clear in the upper 0 15 soif layer and
lower through the 15 -30 cm soil layer.

As for 2 growth season, on average, the value of soluble Ca™ + Mg”
under S, treatment (106.1 meqlL” ) was reduced to 96 and 91.3 meqgL” with
suiphur application at rates of S, and S, respectively. Similar results were also -
obtained by El-Maghraby et al. (1996).

The lowest vatues of soluble Ca™ + Mg"™ were resuited from OM,S, under
bicarbonate of 5 meqL and the highest value was obtalned with OM,S, and
bicarbonate of 15 meqL™” during both the 1% season and 2™ on
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Table 9: Soluble (Ca*" + Mg"™) (meq L") of the investigated soil after
wheat harvesting.

[HED ), {HCOY) (HGC ), {HCO" ;1
ds:::h oM, | oM, | OM; [ oM [om Jom, | om | om [om,[ om, [ om | om Means
First season{99-2000)

% Q15 102.5 389 409 j100.8] 45.3| 56.1 | 1148 116.3 | 124.5] 1379 138.7] 14297 975 050
15.30 | 1019 | 289 339 |1064) 416 51.7 | 1056 113.0 (5181 133.7( 1359 138.2| 925

s, 18 28.2 322 268 {432 38.2| 449 | 876 | 1071 |110.2| 133.9) 1384 140.5] 794 74| o1 7
15-30 268 8.5 375 414 359] 419 ] 883 930 ]10623]1302( 1356 1382 748

s, 015 277 350 WS 14121354 41.2)] 956 | 1022 | 994 | 12661 131.3] 13395 755 731
15-30 217 314 283 [ 387 7| 3w 823 085 | 96.41 1234 | 1274 | 1304 | TOE

513 3z8 351 {635 (380 454 ) 97.3 ] 1050 }1092]| 13101 1347] 1375
Meaans 39.7 49.0 103.8 "34.4
817 _ !
Sacond season(2000-2001)

s 015 112.3 504 549 [ 1156] SB.4 | 785§ 123 4| 1245 133 3{ 1452 14886 151 3 ( 1081 1064
15-30 109.5 413 568 |1102) 5161 73.9 | 11968] 1213 [1305) 141.6| 1438 | 1476 | 1040

s, 0-15 553 815 675 ¢ 705] 725 75.4 k1004 1151 j1213| ta6 2| 14757 1513 987 a0 | o78
15-30 51.4 556 624 [ 6825)674) 693 946 | 1095 |1165] 1813 ] 1426 | 1458 933

5 0-15 476 G0.4 654 | 657 §71.8| 736 ¢ 935 | 1099 | 1105| 1387 | 1406 1487 | 940 913
15-30 456 542 0.7 (618 [66.3) 688 | 876 | 1012 1105.4] 1324 1367 ]| 1426 884

703 539 613 | 81.7 1647 | 73.4 | 103.2] 1135 | 1196]| 1409 1433 | 1476
Means 61.8 733 112.1 143 9
g7.8

The best treatments were OMZS1 at2.5s meqL bicarbonate in irrigation
water followed by OM;S, at 5 meqL bicarbonate concentrations (Table 10).

Tabie 10: Soluble HCOy (meqL') of the investigated soil after wheat

harvesting.
o [HEO, ), ] (HEDS), | tHooy), [ Heon,
depth |2 [ om, [ om; [ oM, [ oM, [om,| om, [ om. | om, [ om. [ om, | om; Means
First season(99-2000)
s 0-15 29 25 2.3 6.5 55 4.8 109 89 79 16.7 139 12.8 -Xe] 2
* 1530 | 28 zas | 22 | 63 | 85 |46 | 107 | 87 ] 75 | 3| 138 | 127178} °
s, 0-15 25 23 21 4.8 4.6 4.5 8.5 77 69 17 1ce 105 6.4 saler
1530 | 24 21 21 ] 47 | 45 | 43| 83 | 74 L 67 J116] w07 | 05 | 63
sj 0-15 2.2 2.1 23 | 51 ] 4B |30 66| €8 | 68 [97 | a7 ]| €8 | S7]
! 15-30 2.3 21 2.0 48 4.2 ar 8.7 &7 62 97 a5 k] 56
2.5 23 2.2 5.4 49 4.3 87 77 70 1286 114 107
Means 23 4.3 T8 1186
a7
Second season{2000-2004)
s, | 018 38 ae | 3a [ 78 [ 75]73l 21 [ ia[ w6 t8s 81 [ 177 [103],
15-30 a7 a5 3.2 76 7.4 72 i1B 116 113 183 178 17.5 | 0.1
s, |91 32 31 30 [ 77 ] 76 |7e]108]%03]t0:] 1671857 162 {1 | T,
1630 | 3z 30 | 29 | 78 | 75 | 73| 104 | g2 | 92 [ 164 | 153 | 150 | 90
s, 28 28 26 | 28 [77s ["F3 {7298 | 96 | 83 [ 146 [ 144 | 43|85,
1530 | 26 28 | 27 | 73 | 74 | 701 @6 | 93 | 91 | 143 | 142 | 141 | 83
[ 22 32 | 30 | 76 | 7.4 | 72| 107 | 105 | 102§ 161 | 169§ 158
Means | 31 7.4 10.5 15.8
b 9.2

The best treatment of organic manure with respect to CI' concentration was
that of 10 m® fed”. Under all the added bicarbonate concentrations but the 20 m?
fed” rate was of the best one. However added S up to 500 kg fed”’ decreased the
soil chloride concentration and the best treatment was OM,S, under all treatments
of bicarbonate {Table 11).

3901



Abdel-Aal, R. 8. et al.

Table 11: S

oluble CI (meqL'1) of the investigated soil after wheat

harvesting.
, {HEO ), {HCO'); (HCO)s (HCO)
dse‘:lh oM, | oM. Jom; | oMo [ om, | om, | om, | om, [ oM, | om, | om, [ om, Maans
First secson{99-2000)
s G186 267 79 8s 282 93’ 99 302 314 330 364 arz 379 | 247.2 24485
15-30 | 261 77 pa | 278 " 95 284 309 az7 361 358 375 | 2425
s, 9-186 62 57 89 92 83 a5 277 280 2838 360 3566 71 [ 2008 1988 | 2110
16-30 57 56 &3 88 g8 3] 271 271 285 55 362 368 | 196.7
s, 016 59 60 7t 90 91 93 265 273 28 340 349 357 | 1938 192,15
16-39 58 58 &7 88 86 91 260 2n 275 335 346 351 | 1905
12731 64.5) 73.8) 153 |90.33 94.167| 276.5 [ 2863) 297.2] 352.5 | 360.5] 386.8
Means 88 54 112.5 286.7 3589
211.9
Second season{2000-2001)
s, 016 [2710183.01685.0]2790{ 960 {10201} 308.0 | 310.0¢ 335.0) 369.0}375.0] 381.0} 2503 248 1
16-30 | 268.0(81.0{ 83.0[273.0) 93.0] 88.0 | 301.0 {311.0{ 3300 W40 |3I71.0{ 3770} 2458
s, 0-18 | 87.01700[720] 940 76.0] V7.0 { 2810 (2830 280.0] 363.C | 367.0{ 372.0} 2009 1867|212 3
18-30 | 65.0 ] 68.0 T10] $10] 750 75.0 | 278.0 | 28G.0F 286.0] 361.0 | 384.0f 368.0[ 198.5
s, 0-46 620]640(8701 9101 7201 740 | 267.01268.0) 270.0] 242.G ) 351.0] 358.0| 180.5 189.2
45.20 | 62.0 | 63.0[650| 85.0[ 700] 72.0 | 2650 12660 265G 3370134601 35501 1879
132.5{ 71.5f 740 152.8] 803 | 83.0 2833 |287.7| 2958 356.0)362.3{ 3685
Means 027 1054 288 9 362.3
2123
The rate of 10 m°® fed' FYM was the best treatment, inducing the
Ieachin$ of sulfate salts. On the other hand, organic manure at the rate of 20
m® fed” increased the soluble sulfate. The best treatment was OM,S, under

all the treatrents of bicarbonate concentration (Table 12},

Table 12: Soluble SO, (meqlL”) of the investigated soil after wheat

harvesting.
. {HCO 1 ) {HCD), (HCQ',), (HCO'),
dso:::h OIAQ_I_OM_TEBM, OM“]_ ‘i OM OM,TOMﬂ OM: | OM, 1 oM, J_OM; Means
First season (99-2000)

s, G-18 | 243 | 98 {189| 11.5] 125 138 128 [ 129] 139 133 ] 135 143 [ 143 161
15-30 | 230 95 |181j 11.1 | 12581 125 125 12.7 3 134 128 1 130 141 13¢

s, 018 | 189195 208] 1285 137 146§ 131 | 151 ) 158 138 [ 144 ] 157 | 158 154 | 156
16-30 ) 18.3 | 19.2]20.2] 11.9| 129 13§ 128 148 ) 155 )] 1341141 ] 151 ) 151

s, o186 2089214 27.8] 13.1{ 148] 156 153 1641 173 189 173 ] 178 17.4 173
15.30 § 205 (211§21.7] 128 [ 143 | 152 | 150 [ 1817171 185 [ 171§ 17.5 | 171

21,1} 18812027 122)135] 142 136 147 | $5.5 145§ 150 158
Means 19.4 133 148 181
156
Secondd $8ascn (2000-2001)

s, 0-15 |-206 | 11.6[203] 13.7{ 134 158 | 146 { 149 157 | 159 | i67{ 189 { 159 15T
15-30 | 204 | 11.31201] 134 1313 154 143 [ 145 | 153 | 154 { 163 | 164 | 155

s, 015 [ 223F2121219] 143 168 154 178 )} 1814 188 | 198 { o7 | 213 | 89 e | 179
16-30 | 221 209|217 142 tas5| 153 | 173 | 78| 185 ] 196 | 204l 210 F 188

s, 018 | 2868 | 235 24.1| 156{ 183 168 | 174 | 76| 178 | 183 [ 187 | 194 { 194 182
16-30 | 284 f231{ 238|153 161 184 ] 171 | 174 175 ] 180 ] 184|152 ] 150

229187220} 144 | 1a7| 150 | 164 [ 167 | 173 178 [ 185] 100
Means 21.2 15 168 184
178
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Conclusion

In conciusion, FYM and S tended to reduce the values of soil EC and pH.
The sotuble Na’, K™ and (Ca™ + Mg™) were increased with increasing HCO5
when the HCO; was more than 5 meql”, but organic manure and sulphure
reduced scluble Na*, Ca*and Mg™ on contrast raised soluble K*. The effect of S
as soluble anions was better than FYM. The best combined treatment in case of
OM;, OM; and OM,, respectively.
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