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N A FIELD trial at Noubaria, where the soil is normal calcareous

one having a sandy clay loam texture, locally composted saw-dust
{SDC) at rates 4and 8 ton was compared with 12 ton farmyard manure
(FYM) both were in combination with diluted HNQ,, urea or slow-
release N compound named Enciabien at 20 kg N/fed. rate. During two
successive seasons, sugar beet and comn were cropped to study the
direct and residual effects of the organic manures on the role of soil
through 10 months and crop yields.

The obtained results indicated that yield of sugar beet roots increased
significantly by manuring over the contro! without differences between the
3 manure treatrments, while the 8 level of SDC was the only significantly
effective on increasing com grain yield over the control and FYM.
Nitrogen sources did not effect on sugar beet roots but either of urea or
Enciabien. was significantly the highest .However, Enciabien was the
lowest in case of com. The ratio of root/shoot in sugar beet was
significantly affected with the higher rate of SDC over FYM and control
while N sources were as the same as control .Weight of 100 grains
increased significantly with the higher rate of SDC and FYM over the
lowest SDC rate and control. Urea and Enciabien. were superior to others
for 100 grain weight. whereas , com harvest index was not affected with
neither organic nor mineral applications.

There were real relationships between some soil properties (as
independent variables) and . sugar beet crop , root / shoot ratio com
grain yield weight of 100 grains (as dependent variable). The regression
equations were calculated for those significant relationships and
discussed due to behavior of the effective soil properties after 1, 5.5
and 10 months of organic additions .

In conclusion , saw-dust compost could be a satisfactory manure
for production of sugar beet followed by corn where the compost was
combined with urea and a slow release-N(Enciabien). Due to
application , improvement of certain soil properties enhancing crop
responses under calcareous condition .

Keywords: Calcarcous soil, Saw-dust compost, FYM, Mineral N, Soil
-properties, Sugar beet, Com .
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Over the last decade, there has been growing interest among farmers, researches,
governmental agencies and environmental conservation groups in investigating and
adopting crop production practices that function to conserve soil and water
resources.Soil organic matter content strongly affects soil fertility by means of its
influence on nutrient cycling and on the physical, chemical and biological properties
of soils . Composted manures application is an important agriculture practice that has
received much attention as a means for ameliorating soil chemical, hydro-physical
and biological properties. It has been shown to reduce soil pH and to increase cation
exchange capacity as well as the availability of some plant nutrients ( Reganold et al,
2001 and Bulluck et al, 2002). Moreover, it obviously enhances soil water retention
and infiltration, declines soil surface strength and significantly improves both
hydraulic conductivity and bulk density. On the long run, it may be effective in
stabilizing soil aggregates. At the same time, changes in soil-water relations can affect
the quality and quantity of crop yields depending upon the characters and rates of the
applied compost manure that had a buffering capacity to retain and supply water and
nutrients to the plants (Pagliai ez @/, 1981 and Sainju & Singh, 1997). The far distance
between the most ready and slowly releasing nitrogen sources was generally under
attention especially when both sources were accompanied with N releasing organic
sources, El-Gizi & Rifaat (2001); Negm ef al. (2003) and Zaki (2004) studied the
effect of different mineral N sources added to calcareous soils accompanied with
organic manures as diluted HNO,, calcium nitrate or urea on tomato, diluted HNO;,
1:1 calcium nitrate + HNO;, calcium nitrate or urea on squash followed with sugar
beet and diluted HNO;, ammonium nitrate and urea on sugar beet as. They found that
NO; was better than urea in their effects on fiuit yields and nutrient uptake, (El-Gizi
& Rifaat, 2001) , no pronounced effect on T.S.S. and CEC while saturation per cent
(SP) slightly increased by the neutral forms of N but decreased under the acidic ones.
Soil pH decreased in the order urea > calcium nitrate > 1:1 calcium nitrate and nitric
acid > diluted HNO;, (Negm et al,, 2003) and the combination of composted FYM
and ammonium nitrate showed the best results of plant growth, yield and sugar
quality (Zaki, 2004).

Thus, further studies should be done to cover that important field .

Our objectives were to investigate the combined effect of composted saw-dust
or farmyard man“u'es and combination of different nitrogen sources, i.e, diluted
nitric acid urea and Enciabeen (as a nitrogen slow release fertilizer) on the
productivity of sugar beet and corn grown on calcareous soils and to define the
most effecting physical and chemical properties of such soil conditions .

Material and Methods

The used materials included soil , organic manure and nitrogen fertilizers in
addition to cultivation of sugar beet and com cultivated successively as test crops
in a field experiment .

Saw-dust compost was prepared as follows .One ton of fine saw-dust was
mixed on the 15* of July, 2003 with one ton of cattle dung and a chemical
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activator mixture (50 kg ammonium sulphate + 50 kg super phosphate). These
proportions were based upon to get a theoretical C/N ratio of 30-1 on dry
weight basis. This composte material was prepared as follows: a portion of
the fine saw-dust was scattered over an area of 2x5 m’, then a portion of the
cattle dung and the activator mixture was spread over it and moistened with
water. The moisture was considered satisfactory when a handful of the
composting material would wet the hand but not drip, (about 70% of water
hoiding capacity WHC). The previous mixture represents a first layer of 20
cm height, then four layers were built over the first one in the same manner.
After the heap was built to reach 1.0 m height ,it was Ioosely covered with a
plastic sheet and was moistened with tap water from above if needed. The
heap was turned from inside to outside wards every three weeks for four
months. The main properties of the prepared mature compost are given in
Table 1 along with the used farmyard manure (FYM) were analyzed using
the methods described by Brunner & Wasmer (1978).

TABLE 1. Analysis of the used organic manures.

Compaosition Composted SD Fresh FYM
OM. % 57.82 43.64
Carbon Ya 34.12 25.37
Total % 1.32 0.44
C/N ratio 14.99 57.65
Total P % 0.56 0.23
Total K % 0.68 1.09
Available N mgkg' 3280 223.0
Available P mg.kg' 180.0 259.0
Available K mgkg! 1296.0 2800.0
EC, 1:5:water extract mS/m 8.30 7.40
pH 7.14 8.50

The field experiment was conducted on the farm of Noubaria Research
Station . The soil of the farm was normal calcareous , its mechanical analysis
according to Kilmer & Alexander (1949) and chemical ones are scheduled in
Table 2.
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TABLE 2, Physical and chemical analysis of the experiment soil.

Layer % without CaCO; removal Texture CaCO; fractions (g/100 g soil)
depth C sand F. sand Silt Clay class Csand F.sand Silt+clay Total
S. clay
0-20 971 2322 44.76 2221 loam 4.69 8.12 11.34 2415
S. clay
20-40 849 24.14 45.45 21.92 foam 4.22 8.2 11.3 23.72
Layer T.S.8 Cations (me/100 ¢ soil)* anions (me/100 g soil)*
C0, HCO,
depth %  Ca™* Mg* Na* K - - cr S0,
0-20 013 L30 0.69 2.70 025 - 0.55 2.50 1.85
2040 0:13  1.25 0.60 2.95 0.20 - 0.75 2.50 1.75
Available
Layer W.H.C F.C CEC pH oM Total C/N (ppm)
me/100 g 1:2.5
depth (%) (%) soil susp. (%) N% ratio P K
0.01
0-20 33.25 22.81 11.75 3.20 [.08 8 34.80 4.15 31
.01
20-40 3333 23.43 11.75 g.11 0.99 8 31.90 3.84 2.92

* soil paste extract

The prepared saw-dust compost (SDC)was investigated in comparison with
other treatments in a fertilization program of sugar beet (Beta vulgaris c.v. Loli )
and corn ( Zea mays .L c.v. GizalQ }. Two rates of 4 and 8 ton SDC/fed. and 12
ton FYM/fed(to be approximately as the same total N content as the added in
SDC4 treatment and as the same organic matter content as added in SDC8
treatment } were applied in addition to unmanured control as main treatments and
4 sub main treatments of 3 nitrogen sources and without N —fertilization control.

Each treatment was replicated 4 times in split plots each of 3%3.5 m’ (0.0025 of fed.) .

After organic manure applications and good turning through the soil, sam’;')les
of the soil were taken and then sugar beet seeds were sown on the 20" o
November 2003, Nitrogen sources were applied in a rate of 20 kg N/fed. ( half of
the recommended dose to express the effect of organic manure N ) on two equal
doses of urea (46% N) and Enciabien. (slow release N fertilizer containing 40% N
prepared by The General Organization of A§rlcultural Equilibrium Fund ;
GOAEF) on the 18* of December, 2003 and 19" of January, 2004 while diluted
HNO; added in 5 equal doses on 18-12-2003, 19-1, 18-2, 3-3, 16-3 and 3-4/2004
where each row was given about 10 liters (The plot has 5 rows) of about 0.028 N
HNO; conc. (20g N) before gentle irrigation for plots of HNO; treatments was
done. No other fertilizers were added till sugar beet roots were harvested on the
15" June, 2004. com was planted on the 27”. June, 2004 after cultivation for each
row inside each plot without any disturbance for plot limits to study the residual
effect of organic manure application. Calcium super phosphate 15% P,0Os was
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added 0.25 kg for each plot corresponding to 100 kg /fed at row cultivation. The

given N rate was also 20 kg N/fed. as urea and Enciabien in two equal doses on
the 24" of August, 2004 and diluted HNO, in 5 doses on the 24" of July, 8, and
20™. of August, 17 and 12 of September, 2004 without any other fertilizers. The
crop was harvested on the 22" of October, 2004,

The studied parameters of plant yield and yield components were sugar beet
root yields, root/shoot ratio, com grain yield, 100 grain weight and percentage of
grain to whole plant where that data were statistically analyzed according to
Petersen (1976). '

Surface soil samples from each plot were collected 1,5.5 and 10 months of
SDC applications (samples LII and IIT, respectively ) to study the role of organic
manuring on the main physical, chemical and fertility properties of soil . Soil bulk
density (BD) was determined by core method according to Black et al. (1983).
Total soil porosity (T Pors.) was calculated using the data of bulk density .The
used pore size distribution into quick ,slow drainable pores (QDP,SDP) and water
holding pores (WHP) as well as soil moisture characteristics namely water
holding capacity (WHC), field capacity (FC), wilting point (WP) were carried out
for each treatment over the range from 0 to 15 atm., using the pressure cooker for
the pressures of 0.1 and 0.33 atm. and the pressure membrane apparatus for the
pressures >1 atm. Accordingly, available water(AW) was computed as described
by Loveday(1974). Soil salinity expressed in electrical conductivity (ECe) in soil
paste extract, pH in 1:2.5 water suspension, cation exchange capacity {(CEC) and
calculation of sodium adsorption ratio (SAR) according to Richard's (1954).Soil
organic matter (OM) and total N according to Page et al. (1982) are presented in
the appendix .

Correlation coefficients between soil properties (independent variables X) and
crop parameters {dependent variable Y) and step wise regression equations (Y= a+b X)
for the significant correlations were calculated after Snedecor & Cechran (1971).

Results and Discussion

Sugar beet and maize yields and yield components
Table 3 shows yields of sugar beet roots, its ratio to shoots, grain maize yield,
100 grain weight and harvest index of maize crop.

Yield of sugar beet roots was significantly responded to organic manuring
regardiess of SDC or FYM. Such wrend means more root growth under the
manured soil surface. Nitrogen sources did not differ significantly from the
control with respect to their effect on root yield, but among each other, urea was
significantly superior to diluted HNO; which affected adversely but insignificant
on root yield. Interaction effect of SDC8 or FYM12 and urea produced
significantly increased root yield over N unfertilized plots (control). In this
connection , Ferri et-al. (1996) reported that sugar beet was influenced positiveiy
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by municipal waste compost but quality and technological properties was not
influenced by different fertilizers or increasing N dose. Negm et al. (2003)
confirmed the response of table beet to saw —dust compost .The trend of N forms
was in agreement with Zaki (2004).

TABLE 3. Yield and yield components of sugar beet and maize as affected by organic
manuring and mineral N forms.

Plant Organic Mineral N application mean of L.S.R.
manuring | HNO, | Urea | Ens. | Control Org. (at 0.05)
manure
Comp.1 | 11.00 [ 10.65 [ 11.73 | 10.78 11.04 Org.: 1.71
T [ Comp I | 857 [ 1397 i0.88| 892 10.59 N:1.48
. %" FYM [ 930 [1251] 957 | 882 10.05 | Org. xN:3.42
£ | ® FGommel | 708 [5.02 [ 706 | 869 7.01
E‘ Mean of N| 9.01 | 10.56 | 9.81 | 9.30
2 g [Comp.1 | 365 [373 [ 331 | 413 | 371 Org.- 0.84
§ Comp. 1T | 3.71 | 497 [ 519 | 433 4.55 N: 0.49
[~}
g FYM | 313 | 330 | 245 | 3.12 300 | Org xN:1.68
Control | 4.08 | 274 | 1.8 | 3.03 292
Meanof N| 3.64 { 3.69 | 3.19 | 3.65
o | Comp.T | 890 [9.17 911 [ 680 8.50 Org.: 0.94
g.:,g Comp.11 | 825 | 939 {1051 7.23 3.85 N:0.92
EE FYM [ 844 [1i51[ 994 [ 726 929 | Org. x N: 1.88
© = Contol | 586 | 788 | 564 | 738 744
g Meanof N| 7.86 | 9.49 | 9.55 | 7.17
S _ | Comp.T [29221290372791 2818 | 2859 Org.: 1.50
Eg Comp. 1T | 31.20 | 29.58 [ 31.28 | 29.42 | 3037 N: 1.90
§-§“ FYM | 28.79 | 30.91 | 32.98 | 30.16 | 30.71 [ Org X N: 3.00
Control | 27.62 [ 3149126141 2651 27.94
Mean of N| 29.21 | 30.25 | 29.58 [ 28.57
Comp. [ | 36.80 | 32.70 ] 3033 ] 3330 | 33.28 Org..ns
Comp. IT | 3240 {3391 {35581 3104 | 33.23 N:n.s
§ . | FYM [30387349031457 2973 | 3167 Org. xN:ns
Ei: Control | 32.35{31.60 | 31.80 | 31.58 | 31.83
B ™ Iean of N[ 33.03 | 33.28 | 32.29 | 3141
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Root to shoot ratio in sugar beet was only affected with the addition of SDC8
significantly over both SDC4 and FYM12 which showed on the same level of the
control (unmanured treatment). Referring to Appendix Table 8 the SDC 8 the highest
OM content after 5 months from addition ,thus that finding could be due to the effect
of the higher rates of manure addition on increasing weights of .roots to their shoots.
Nitrogen sources showed no significant effect on that ratio. Concerning the interaction
of the two factors (i.e, organic manures and mineral N fertilization), Enciabien
produced heavy shoot converting the ratio to be significantly lower than in case of
diluted HNO; when each of them was applied alone because the root yield of each
treatment was almost the same. The differences here occurred in shoot density . These
data are in accordance with Negm et al. (2003) .

Yield of com grains, in Table 3 revealed a residual effect of organic manuring
* whatever the used kind or rate which were statistically the same as each other.
Nitrogen mineral source comparison showed that urea and Enciabien were
significantly superior to diluted HNO; and N- unfertilized treatments, which were also
statistically the same as each other. By studying the interaction effects of these two
factors, it could be noticed that the residual effect of SDC 4 or & raised diluted HNO,
to the same effect with wrea indicating that the dramatic depression occurred when
diluted HNO; was used alone without previous organic manuring. Negm et al. (1996)
and Rehan er al. (2004) found real progress in corn grain yield and Negm ez al. (2002
a & b) on sorghum grain yield along with residual effect of different composts .

Concerning the 100 grain weight, the specific grain weight, the high levels of
organic matter in SDC 8 and FYM12 increased that parameter significantly over
the low level of SDC 4or unmanured control.No effect was found for mineral N
fertilization on the specific weight. Urea alone without organic manures raised the
specific grain weight significantly over the other mumeral N sources and the
control. In the same time, FYMI12 combined with Enciabien raised that weight
over FYM12 only or SDC4 with diluted HNO; treatments significantly,

As for Harvest index, the ratio of grain to whole plant, was unaffected with
any of the studied treatments. Referring fo the effect of the used manures on
grain yield, it could be detect the same trend for whole plants deflexed on harvest
index values if these amendments decreased the vegetative growth. The actual
trend indicated that more increases in grain yield combined with more increase in
vegetative growth also in maize as limited top plant. The used composts by
Negm et al. (1996,2002 a , b) and Rehan (2004) did not result any residual effect
on their tested crops corn and sorghum.

How far sugar beet and corn crops could be affected by soil properties

In a try to correlate sugar beet and corn yields and yield components as
affected factors (Y) with the studied soil properties after 1 and 5.5 months of
manure application as effecting factors (X), correlation coefficients were
calculated, as tables 4a and b show, were calculated. The significant ones (on a
level of exp. error 0.05) were discussed and obtained their regression equations as
were developed (Table 4 a&b).

Egopt. J. Soil Sci. 48, No. 3 (2005)



286

M.A. NEGM et al.

TABLE 4a. Correlation coefficients of sugar beet yield parameters (Y) and soil properties {X).

FPROPER | ROOT | ROOT/ [PROPERTY| ROOT | ROOT/ [PROPER| ROOT | ROOT/
TY YIELD | SHOOT YIELD | SHOOT TY YIELD | SHOOT
BD I -018 -.103 cr 1 522 * 260 |Na* II]-5!5*] .535*
T Pros | -.050 -007 SO, 524 * 375 K 1] -.032 .0i8
QDhP | -300 {-570* SAR 1 =607 * { -636* JHCOy 1] -.160 | -262
SDP | .233 073 pH i 217 -339 {Cr I{ .266 .164
WHP | 139 010 CEC | 016 188 [SO4” II{ -084 020
WHC | 027 107 oM 1 320 141 | SAR II| -559* | -604*
FC I 304 348 TN I .064 066 |pH 0| 312 -.270
WP 1 348 .390 C/N 1 218 Q16 |CEC 11 036 004
AW 1 .097 117 TP 1 664 ** { 497* 1OM I} 405 | 5i7*
EC 1 570 % 352 AvP | 299 -179 ITN H| 324 130
Ca™ 1 637 | 599 TK 1 074 13 JCN 1) 218 130
Mg™ | 256 119 AvK | 401 035 (TP 11} .764**{ 450
Na* | -.048 -.566 * EC H .008 054 {AvP lj .343 406
K* 1 A87 190 Ca™ 1l 485 564* TK I 336 204
HCOy | 440 098 Mg" 1l -024 -015 [AvK IIJ 279 229
HCO; 1 571 * 441 OM I S06* | 573 [ AvKIIIL 331 | .739**

TABLE 4b . Correlation coefficients of maize yield parameters (Y) and soil properties(X).

PROPERTY | GRAIN |100GRAIN |PROPERTY[ GRAIN | I00GRAIN[PROPERTY] GRAIN | 100GRAIN

YIELD | WEIGHT YIELD | WEIGHT YIELD | WEIGHT
BD ! -499 + -664 * Cr I 152 -047 TN 1] 049 329
T Pros 1 541 ¢ 560 * SO0, 1 337 469 CN I 217 181
QDP [ 186 029 SAR 1 - 069 =241 TPI 400 202
SDP 1 302 372 nH I 136 -.369 AvPIl -310 -095
WHP | 460 212 CEC | -349 -024 TK 11 349 302
WHC | 500 * 583 * OM 1! 503* 414 AvK il 220 - 111
FC I 492 * H676 ™ TN 1 -070 466 * EC III 070 -021
WP 1 072 295 CN | 329 050 Ca™ Ml 235 .160
AW [ S8 * 628 * TP I | 552+ 152 Ng’* I 044 -182
BD Il -378 -265 AvpP 14 -23] 080 Na* Il 072 -097
T ProslII 529 573* TK I 197 313 K -177 198
DP IH 198 284 AviC 211 645 HCO,!II 211 422
SDP III 268 ~.142 EC 1 -276 116 cr I 011 -176
WHP II] 100 147 Ca” II -277 -214 SO, III 01 - 108
WHC III 579 H56 +* Mg” 11 - 161 116 SAR I -213 -093
FC It 570" 558 * Na™ 1l 042 -460 pH III -085 181
WP Il -227 .148 K 1 -.003 350 CEC HI -313 157
AW I 632 * 420 HCO; 11 -051 366 OM NI 267 447
EC I 343 366 Cr 1 -.260 B TN Il 066 556
Ca™ | 262 .266 SO, 11 -087 -G17* C/N H 248 097
Mg~ 1 221 399 SAR 1I 092 381 TP I 400 578 %
Na" | 278 093 pH I .48 272 AvP Il | 510* 340
K* 1 469 469 CEC 1l -218 265 TK 11l -.202 -7
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Root yield of sugar beet.was significantly affected with EC I(Y = [.006 +
5.565 X), soluble Ca I(Y=0.167+6.725 X),Cl I(Y=0.318 +4.864 X)and SO, 1
(Y=0.130 +15.204 X}.In soil extract after Imonth of manure application . On the
contrary ,the negative ones were SAR I and II after 1and 5.5 months and soluble
Na I after lmonth of application ,(Y=15.204-1.761 X), 1(Y=12.745 -1.182 X) and
(Y=12.897-0.419 X) , respectively .

The root/shoot ratio was significantly affected due to positive correlation co-
efficient by soluble Ca II in soil extract after 1 and 5.5 months, (Y=2.568 +0..55X},
(Y=1.522 +0.164X ) and OM 1II after 5.5 months of organic applications(Y=0.435 +
3.091X) Root/shoot ratio was significant affected reversely by soluble Na I, II, SAR
Llland QDPI (Y=7.219 -0.345X),(Y=5.850-0.734X} (Y=4.925 -0.180X), (Y=4.865-
0.509X) and ( Y=5.987-0.150X), respectively.

Many physical soil propertics were significantly effected on grain yield . Some of
them was positive such as T Pros (Y= 13.388 + 0363 X), (Y= 9.543 + 0294 X},
WHC (¥Y=2.421 +0.156X} , (Y= 2299 + 0.138 X), FC(Y= -3.244 + 0485X%) ,
(Y=-4.175 + 0.469 X) and AW (Y=-2.401+ (.747 X) ,(Y=0.795 + 0.465 X) while BD
I after 1 month was of negative effect (Y= 2/.053 — 11.931 X) . Chemically, soluble
HCO, 1, (Y=3.974 +0.811 X) OMI1,II, (Y= 2.346 + 5.399X) , (Y= 0.028 + 6.354 X)
were significantly of positive effects .

Concerning 100 grain weight ,15 soil properties were significantly effective.
Nine of them had the same effect on grains .However, the positive physical ones
were T Pros (Y=22.651 + 0.182 X) , (Y=9.787 + 0.325 X), WHC (Y=22.65]1 +
0.182X) , (Y=22.583+0.159X) ,FC (Y=13.394 + 0.679X) (Y=17.056 + 0.467 X)
each for samples 1 and III , respectively, AW 1 (Y=17.724 + 0.823X)} and the
negative was BDI ( Y=46.845-16.198X) . Tow negative correlations were drown
by plotting EC II and SO, II (Y=37.206-2.829X} and (Y=31.772-0.274X} . Due to
fertility properties OM 1I (¥Y=19.979+7.322X), TN I and I1; , (¥=21.906+0.041X),
(23.014+0.046X ) gave positive correlation in their effects on 100 grain weight
with the following regression equations .

Multiple regression equations of the most three independent factors on each
dependent factor :

Root yield (tonffed,) = 10.88 + 0.29 Cal — 1.67 ECI +0.22 SARI[ (R = 0.1586 )
Root / Shoot (ratio) = 3.74 +0.36SARI -0.0SARII - 0.07 QDPI (R™ =0.0711 )
Grain yield(ardab/fed,) =3.31 +0.02AWII +0.34BDII +0.1 1 WHCHI (R™ =0.3320)
100 grain weight (g) =18.302 +.35 FCI +0.08 WHCIII -0.02 AWI (R~ = 0.3532)

These equations indicated that sugar beet root yield and its root / shoot ratio
were affected essentially with few initial soil salinity while corn grain yield and
grain specific weight were markedly with the resuitant good soil- water
relationships after 10 months of organic additions .
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Trends of the effecting soil properties due 1o treatments

The following discussion deals with the effect of SDC rates, FYM, N-sources
and their interaction on the soil properties and the effect of both groups on sugar
beet and comn yield parameters .

Physical properties

Bulk density ,total porosity ,quick drainable pores ,water holding capacity, -
field capacity and available water of samples I and II were the significant
effecting physical properties { Appendix Tables 5and 51I).

The highest values of BD were resulted from the non manured plot samples
indicating an improving effect due to FYM or the higher rate of SDC .Moreover,
a sharp decrease in BD value was existed by FYM combined with either urea or
Enciabien .

In general, there is no wide differences between FYM and the high
application rate of composted saw-dust (8 ton/fed.) to decrease BD values. So, the
use of composted saw dust may be economically beneficial compared to FYM,
Comparing to the untreated calcareous soils (control), a reduction percentage
reached 1.77, 6.19 and 7.96% for the plots treated with the Iow and high
composted saw-dust and FYM, respectively. These results are agreed with those
of Tester {1990) who found that the high application rates of organic materials
decreased soil bulk density.

Values of total porosity were markedly increased in the manured plots
comparing with unmanured one through the experimental time. The highest
increase was noticed in plots treated with FYM followed by SDCII. The
interaction effect of combined organic manures with nitrogen fertilizers was
remarkable with FYM12 + Enciabien followed by SDC8 + urea. This favorable
interaction may be due to the enhancement in soil biological activities resulted
from the small or narrow C/N ratio. This biclogical activity increases the organic
exudates which act as cementing agents for individual particles. Such process
increase aggregate formation and consequently total soil porosity. These findings
are in agreement with those of Aggelides & Londra (2000) who showed that total
porosity was improved by the use of compost, the increase over the untreated soil
being 11.0, 27.0 and 32.8% in the loamy soil for the 75, 150 and 300 m’ k™'
compost rates.

The amount of water held by amended soil was greater than that held by the
unamended one at both field capacity and permanent wilting point. This in
general resulted in greater amounts of available water. Simultaneously after
manures application, the volumetric available water amounted to, 8.95, 23.84 and
23.55% for SDC4, SDC8 and FYMI12, respectively. such increase in available
water is expected to have a beneficial effect on improving seed germination and
plant growth. These results are coineied with those of Mitchell er al. (1997) and
Sainju & Singh (1997) who stated that the changes in soil-water relations can
affect the quality and yield of crop harvests depending upon the availability of
sofl water to plants.

Egypt. J. Soil Sci. 45, No. 3 (2005)



SUGAR BEET AND CORN CROPS TO SAW — DUST COMPOST 289

TABLE 5 1. Changes in some soil physical properties as affected by manures and N
sources after one month of applications.

Organic  Niwogen BD Total Pors vize distribution % Wates Limits (%) w.w
- sourtes g/em®  porosity QDP  SDP  WHP WHC Fg WP AW
Dil. HNO3 1.17 55.85 1174 333 19.51 30.40 22.67 9.73 1294
; Urea 1.04 40.75 1308 3389 3160 40.77 24.34 9.42 15.42
e Enci 1.05 £60.38 18 64 372 3009 772 23.57 9.07 1450
Conirol 117 55.85 1298 338 1964 36.66 22.67 9 87 12.80
mean 1.11 58.21 14 36 3.58 2546 36.39 23.44 9.52 13.92
— Dil. HNO3 1.01 61.39 11.36 319 na 39.44 25.13 11.29 1334
5 Urea 116 56.23 1440 2718 016 2745 22.67 10.07 1260
a Enci. 0.94 64.53 1333 388 2825 50.83 26.06 254 11.52
Control 1.04 60.75 12.56 397 30.71 40.20 24.10 10.67 13.43
mean 1.4 60.85  12.9t 3.46 2614 3548 2449 1014  14.35
Dil HNO3 1.14 56.98 1853 351 2631 30.96 21.63 7.44 1419
Urea 1.06 460.00 19 80 331 30,00 40.09 26.88 11.79 1509
E Enci 0.95 64.15 17.70 335 2862 45.25 25.76 9.16 16 60
Cantrol 1.01 61.89 um 3.88 355 4108 21.77 7.86 1391
mean 1.04 60.76 19.44 377 27.2% 39.35 24.01 9.06 14.95
il HNO3 ‘1.13 57.36 1734 29 2656 31.26 23.34 2.66 1368
E Urea 1.0y 5887 2 316 1935 3597 2342 9.05  {4s7
o Enci. 1.18 5192 1654 278 360 33.46 1%.46 7.36 12.10
, Cuontrol t.09 58.87 18.18 334 190 33.09 23.17 9.28 13.89
mean 1.12 58.26  18.32 310 22.21 3345 2240 8.84 13.56

TABLE § IL Changes in some soil physical properties as affected by organic manures
and N sources after ten months of applications.

Organic  Nitrogen BD Total Pore size distribution % Water limits (3] ww
B sources glom®  porosity QDP  SDP  WHP WHC. F¢ WP AW
Dil. HNO3  1.16  56.61 1582 220 2052 3438 2348 1353 995

o Urea 101 6189 1974 34 7194 4878 2536 1017 1549
a2 Enci. L17 6302 1644 290 2134 4151 2888 1218 1670
Comtrol 0.98 55.25 1807 390 ks 39.49 28.16 9.12 19.04

mean 108 5919 1752 310 2564 41.04 2647 1125  §5.22

- DiL HNO3 107 6233 24 29 2796 4962 2830 1008 13:
o Urea 091 5738 1953 450 3603 3568 2641 819 1222
2] Enci. 103 6757 2% 300 2796 5736 29.37 1199 1738
Coritrol 106 61.67 1880 240  13g 4623 2707 1169 1538

mean 102 6224 2069 320 2894 4722 2779 1049 1730

DL HNO3  1.69 57226 1765 326 3345 3152 2567 936 1631

E Urea 1.04 60.38 n4 320 2691 49.12 27.49 10.38 [ EASE
Enci. 1.05 6491 16.37 300 0.1 54.52 30.23 10.90 1933

Contral 098 6275 1693 200 393 4821 2547 919 &R

tnean 104 6133 1834 308 2832 4584 27722  9.96 1726

_ Dil HNO3 114 5%08 2246 250 206 3408 2312 1028 1234
& Urea 110 5953 9 270 2679 3953 2493 1065 1428
g Enci 103 5839 1279 230 1799 383% 2270 989 1231
Control 1.09 57.62 21460 4.60 2442 37.62 25,90 9.96 1594

mean 111 5866 1951 303 2409 3741 2416 __ 1020 1397

Drainable soil pores are responsible for evacuating excess water above the
field capacity and permeating gases exchange. In fact, the values of slowly
drainable pores are superior to that of quickly ones in calcareous soils . Pagliai et al.
{1981) mentioned that refuse derived compost and other organic amendments
increase the volume of storage pores as well as transmission pores.
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Salinity and soluble cations and anions

Data in Tables 4a, b reveal that the average values of soil salinity ECe were
almostly duplicated in plots treated with different organic manures comparing
with the untreated plots afier one month of application. The relative increase
percentages are being 65.77, 79.23 and 83.08% for SDC4, SDC8 and FYMI12,
respectively. These increases in ECe values are expected and has been reported
that manure application caused a build up of soluble salts and Na adsorption ratio
in the soil (Chang ef al., 1990 and Khalifa ef al, 2000). Salinity levels in the treated
plots were suppressed to be very close to that of control after 5 and 10 months of
manuring. This reduction in ECe values may be rendered to plant consumption
and leaching by alternative irrigation process.

The obtained results show the domination of soluble calcium ions followed by
sodium, magnesium and potassium after one month of application. This cation
distribution was changed in the order of Ca®> Mg®> Na™>K' through
experimental time. Ca®* and Mg® ions were two folds in the compost amended
plots while no differences were appeared on Na' content. Also, K ions were
greatly increased after manuring. In general, all soluble cations were declined
through the experimental time. These finding is in agreement with those obtained
by Clark et al. (1998) who found that concentrations of calcium, magnesium and
potassium were greater in soils incorporated with composted manures.

Changes in soluble anions due to manuring were observed, where
bicarbonates, chloride and sulphate ions were highly recorded after one month of
manures application, then gradually decreased after 5 and 10 months. The high
soluble cations and anions recorded in soils after manure additions due to the
initial high salinity contained in such added materials. These results are In
accordance with that of Yours ef al. (1984} and Khalifa ef al. (2000) who showed
that addition of farmyard manure or town refuse in different treatments either
with or without NPK mineral fertilizers to a sandy soil increased insignificantly
EC and soluble ions.

Organic matter and N contents in the soil

Table 6 indicates that soil content of organic matter increased by application
of SDC8 and FYMI12 . Organic matter increased in all plots including the
unmanured control. The differences through this period were 0.27, (.22, 0.15 and
0.17% for SDC4, SDC8, FYM12 and control, respectively. The increase in O.M.
content in unmanured plots may be attributed to the plant residues after sugar beet
harvesting. The increases over the control in that period which reached 0.08, 0.25 and
0.22% were attributed to degree of SDC4, SDC8 and FYMI2 decompositions,
respectively. After 10 months all the organic additions raised soil organic matter
content over their values after one month with 0.44, 44, 34% in the respective
order SDC4, SDC8 and FYM12,

Sources of mineral N showed an irregular trend but after 10 months, urea and
Enciabien exhibited lower soil organic matter content than those treated with diluted
HNO; with 0.04 and the control with 0.07% due to their relative slow release of N
which according to Gray & Williams (1979) , encouraged organic manuve
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decompositions, Total N conient increased after one month of manure additions over
the control with 27, 12 and 7 mg N/kg soil in the treatments of SDC4, FYM12 and
SDC8, respectively, Total N of all these treatments increased proportionally by time
while the unrnanured plot decreased their total N content markedly after 5 months on
a level be stable up to 10 months. The highest N content at the end of the experiment
was that of SDCH followed with FYM and SDCT which was at least.

As for mineral N (Table 6 LILIII) the content of N decreased in the 5 and 10
month periods than the 1% period due to the continuous plant consumption with
same increase after 10 months. The rerainder N afier diluted HNO; application
was the highest followed with Enciabien and control but urea was less than them
(Table 7&8).

TABLE 6 1. Changes in soil salinity, soluble ions and sodinm adsorption ratio as
affected by organic manuring and N sources after one month from

their applications.
Oxpads Hiiregen -ulc.. Solwbie cxtisshg sasgd Soluble gpdons mag s SAR
Samony [-°Y ta Mg Ha K HEDy a $O-
Dil. HNO3 .89 19719 671 984 21.56 374 1145 3067 270
: Threa 4.72 353 B.AT 11.43 3.77 443 1570 5.77 286
-] Bl 431 21.66 1.59 10.63 3.17 €23 17 30 19.52 178
Control 4.31 11.8§ 7.39 10.63 317 498 15.36 23.51 .78
ey e YT .59 10.63 317 530 1516 1.8 179
Dil. HNO3 2.30 568 7.62 a32 118 3.74 8.45 1081 320
E Threa. 531 T 8l 10,19 3169 s41 498 1931 %80 199
[ Brxi. 583 3269 9.31 284 554 6.23 1643 35.84 112
Control 3.18 X0 .45 13 04 10.5% 1.77 6.3 1812 2745 1.50
T, 446 22 .46 0.4 3.35 475 530 13 58 2573 148
Pil. HNO3 4.40 15.58 1143 9.59 641 6.23 21.74 16.03 2.56
three 360 1123 6.77 12.0 595 523 13.29 16.44 4+ 00
E i, 5.0 2620 1130 13.95 1.03% TAT 1691 34.62 3.0
Control 3,13 18.72 1%.78 11.73 7.05 [ ] 17.78 2138 291
b 476 12.19 1094 1143 .62 654 14 3.60 317
D4, HHO3 2.11 ta1 2.69 9.3 1.26 3.74 13 51 415 4 .08
Thees 241 (2] 580 10.24 177 314 9.63 117} 416
i Bl 2.9 10.16 584 11.29 192 3.74 1339 12.17 399
Conerol 296 388 6.62 12.33 1.77 3.74 1193 1393 443
b} 140 $.2% 524 19.8% 1.68 3.74 3162 10.64 416

TABLE 6 1l. Changes in soil salinity, soluble ions and sodium adsorption ratio as
affected by organic manuring and N sources after 5 months from
their applications.

Daryramia Niregun 1 Seludbe (ailoms magld dhila pakiwes SAm
Intdwrce sourc. [Ty Ca Mg W K Heoy = $0-

pil. HHO3 280 14.60 (X3} 519 150 350 1B13 oy 194

o U 300 1239 6.67 9.56 139 399 1.9 a3 3.0

e el 280 1546 338 348 172 209 14.50 10.53 110

Coptrel 3.0t 19.13 8.52 474 131 3.9 18.50 831 125

- 292 1618 ] 8 18 374 156 3.7 162

pil. HMO3 157 1.6 374 647 133 399 1495 676 2132

| U a9, 1409 788 628 145 3.49 1568 105 189

a Boci. 280 14.00 341 696 154 3.9 15.56 945 a3

Comtrol 2.94 16.42 5.58 5.86 1.54 349 13.74 12.17 117

Tesn 187 1409 615 ) 1.41 37 un a8 185

Di. ENG3 257 10.16 463 964 137 % 1357 574 354

Ures 204 891 146 634 147 348 1493 197 2.53

E Bnci. 234 9.04 157 528 151 598 1737 0.0% 183

Coperol 313 13.85 9.70 619 196 5.9 1631 201 203

. 251 10.58 &4 201 155 461 15 4 519 148

Dil. HNO3 238 X 5.50 6.5 155 200 1510 EED 228

Thea 2.98 1.5t 6.16 10.40 162 349 1384 842 397

Bci. 2 10.27 591 1430 1.4 390 W25 13.65 503

Comerol 3.06 11.07 $41 1215 1.1 399 1261 14.64 411

Tuam t7 ’ 5 .ot 14 1.36 8 12.08 un 395
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TABLE 6 IIL Changes in soil salinity, soluble ions and sodium adsorption ratio as affected by
organic manuring and N sources after ten months from their applications.

Organic Riiregm EC Selahle (aliens Moyl Solubalt spidmg Send SaR
PR SwaTtes asm G ™ [y K Hto, a St

DiLENO3 157 406 1% 797 10 3% 4@ 583 'ET)

o T 131 4% 161 57 080 358 386 535 3T}

a Biei, 157 3 3.9 735 087 38 483 6.50 3n

Cantrol 13 364 26 63 081 19 356 554 199

hon 145 im 157 90 3w 435 614 18l

Dil. EHO3 135 34 218 735 043 399 186 5.63 433

E Trea 19 599 481 3] ¥ ) 531 1095 1M

8 Bxi. 157 a7 289 115 080 399 356 780 n

Comarol 156 491 368 636 08 349 386 8.2 3.06

nemn 160 4% T T 117 346

Dil. HNO3 1% 3al 219 65 080 4% 386 $91 )

The 131 34 .18 67 080 448 386 150 403

E Bnci. 176 471 269 1] 13 598 528 5368 4,67

Cartrol 150 384 1.56 738 LS 498 483 518 412

ey, 14 37 1551 T3 1® 46l N 331 i

Dil, HNG3 134 3 kR [: 3] 080 39 483 660 460

E they 133 14 306 6.56 0.56 349 386 497 107
3 Bui, 16 34 358 925 056 399 6.6 6.1 454
Corerol 141 342 1.8 7.25 087 389 435 5.8 419
mem 14 s ) 182 on 18 495 528 445

TABLE 7. Changes in soil pH and cation exchange capacity as affected by organic manuring
and N sources after ten months from their applications.

Organic Nitrogen pH CEC
Months from application start and sample symbol
Manure sources 1 5 10 1 5 10
N an am @ {n D
Dil. HNO3 7.90 7.90 8.00 1L61 12.12 1188
- Urea 8.10 8.00 7.90 10.56 11.49 1161
2 Enci. 7.90 8.00 7.90 1012 10.56 10.12
@« Controt 7.60 750 7.80 11.61 12.39 12.39
mean 7.88 1.95 7.90 10.98 11.64 11.5¢
Dil. HNG3 7.80 8.00 .20 11.61 12.39 12.12
- Urea 7.90 7.90 7.90 11.61 11.61 11.88
g Enci. 7.90 8.10 7.90 10.56 10,95 1083
17 Controt 7.70 8.10 7.90 10.56 11.83 11.61
mean 7.83 8.03 7.98 11.09 11.70 11.61
Dil. HNO3 7.90 .00 8.10 12.12 12.66 12.66
= Urea 210 8.00 8.10 1149 - 116l 11.49
& Enci. 7.90 8.30 2.00 10.12 11.34 10.56
Control 7.80 7.90 8.00 12.12 12.66 1251
mean 7.03 8.05 8.05 1146 12.07 118t
Dil. HNQ3 8.30 8.10 8.10 12.12 10.66 11.35
S Urea 7.90 8.00 .20 10.83 11.49 11.34
£ Enci. 8.30 8.10 7.90 10.83 11.3¢ 10.56
I Control 8.00 2.00 8.20 10.12 10.56 10.44
mean 8.13 8.05 8.10 10.98 11.01 10,93
- Dil. HNO3 2.00 3.00 8.10 11.87 11.96 12.0!
- Urea 500 800 8.00 1112 1055 11.58
& Enci. 8.00 810 8.00 10.41 11.05 10.52
Comtrol 7.80 8.00 8.00 H.10 11.87 11.74
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TABLE 8. Changes in soil organic matter, total N and C/N ratio through 10 months

as affected by organic manuring and N source application.

Organic  Nitrogen Organic matter % Total N mg/kg soil C/N ratio
Culttvation period (month) and sarple symbol
amure i s 10 1 5 10 1 5 10
i )] {an (i11) (U3 {an (L) 1] (5 Qi
DiLHNO3 082 119 12 220 180 170 2162 3834 4128
- Urea 115 124 141 200 110 130 3335 6538 6246
Q Enci. 197 122 1.9 170 100 120 3651 6206 6235
a Control 080 127 168 210 100 150 2210 4640 6496
mean 096 183 44 00 123 M3 240 5305 5176
Dil. HNO3 1.08 146 1.50 180 110 170 34.80 76,98 51.18
= Urea 136 135 1.69 150 120 150 49.30 65.25 6535
Enci S 103 159 162 210 170 160 2845 5425 58.73
§ Control 124 121 166 176 140 140 4231 5013 6877
mean 118 140 46 180 13 155 3873 6165 6101
Dil. HNO3 1.03 1.39 1.58 190 150 140 3144 53.75 6546
E Urea 127 153 1.48 180 140 150 4092 6339 5723
Enci 122 120 182 00 160 160 3538 4350 5873
Control 137 L34 154 7 120 150 4674 6477 5955
mean 122 137 956 185 143 150 ag62 5635  60.24
o DiLHNO3 101 12 125 150 100 110 3905 7076 6591
§ Urea 098 123 081 210 50 100 2707 7927 4698
8 Enci. 0$2 107 087 160 120 10 3335 5172 4587
Control 1o 108 07 M 120 110 3446 5220 4165
< DiLHNO3 099 132 139 185 135 148 3173 5921 5596
Urea L LM 135 138 11 133 3766 6831 5801
Enci 106 127 135 185 138 138 3342 5288 5642
Comirol Ll k3 142 180 110 138 3640 5338 58T
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