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ABSTRACT

A Field experiment was conducted during the winter season of 2004 —

2005 using wheat (Seds) as plant indicator to evaluate the effect of two natural
soil conditioners, i.e. biogas manure (BM) and town refuse (TR), on dry weight
production, concentration and uptake of N, P, K, Fe, Zn and Mn by wheat plants
as well as availability of the previous nutrients in soil. both biogas manure and
town refuse were added at rates of 0, 5, 10, and 20 ton fed ! The obtained results
could be summarized as follows :

"~ The dry weight of wheat plants was significantly and positively affected with
increasing the application rate of both biogas manure and town refuse The
positive effect of biogas manure was higher than that of town refuse on the
dry weight of wheat plants.

~ Both concentration and uptake of N PKFeZn and Mn gradually and
consistently increased with increasing the addition rates of biogas manure and
town refuse.

~  Wheat grain yield and straw yield as well as the weight of 100 grains
significantly stately increased as the rates of biogas manure and town refuse
increased. The biogas manure was more effective on grain yield, straw yield
and weight of 100 grains than town refuse.

- The availability of N,P,K Fe,Zn and Mn after in soil 70 and 150 days from
cultivation were gradually and consistently increased as the rates of biogas
manure and town refuse increased at both sampled growth periods

Key words: Biogas manure, Town refuse, Wheat plants, concentration and
uptake of N, P, K, Fe, Zn and Mn, soil available of N, P, K,Fe,Zn
and Mn, dray weight (D.W), treatment (T), rate (R)

INTRODUCTION

Organic sources are undoubtedly an important source of nutrients in soil
but their amounts and available nutrient content and the release rate is woefully
inadequate for meeting the demands of intensive and high yielding crop
production, Sanjay, Arora (1988). Kapur and Kanwar (1989) indicated that the
successive application of organic wastes significantly increased Fe and Zn
availability in post-harvest soils as compared to control. Antoun et al. (1990)
showed that addition of town refuse compost dropping to soil increased its initial
content of total nitrogen by 174 mg kg after 60 days. The treatment showed a 40
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ppm increased over the initial, while the control did not show any increase.
Ahmed, (1994) and El-Ghazoli (1998) found that the application of different
organic wastes increased the availability of soil macronutrients. El-Ghazoli
(1998) added that the combined effect between poudrette with mineral
fertilization increased micronutrients uptake (Fe, Zn and Mn) in plant growth (in
sandy and clay loam soils). Also, any practice could result in an increase in soil
organic matter content, had been directed by Taha (2000).

Modern cities and towns produce a lot of waste. And in most cases, very
little of the waste produced is recovered or recycled. In the United States, Europe
and Japan, landfills are still the final destination for vast majority of municipal
waste. Even in countries that consider themselves to be aggressive in developing
recycling initiatives, the vast majority of waste still ends up in landfills Fujita
Corporation (2005)

The world has won the important battle in the area of food security, but
the war is still on. A total of 800 million people, that is one out of every six
persons, in the developing world do not have access to food. One-third of all pre-
school children in the developing countries are food insecure We, thus, have a big
challenge ahead of us as we enter the next millennium Mashelker,(2006).

MATERIALS AND METHODS

During winter season of 2004 — 2005, a field experiment using wheat
(Seds) was conducted at a Ghiada EL-Shargia, Beni-Sufe Governorate 10 evaluate
the influence of two natural conditioner, biogas manure (BM) and town refuse
(TR), on dry weight (D.W.), concentration and uptake of N P K Fe,Zn and Mn
and by wheat plants as well as availability of the same nutrients under
experimental conditions, both soil of the trial and conditioners were analyses
before sowing according to Piper (1950) and Page ef al (1982) results are shown
in Table (1).The plot area was 1/400 fed (10.5 cm? and treated with biogas
manure and town refuse at rates of 0, 5, 10 and 20 ton fed”'. The treatments were
arranged in a completely randomized block design with three replicates.

After 70 days from cultivation, the plant samples were taken to
determine the dry weight, concentration and uptake of N,P K Fe,Zn and Mn by
wheat plants. At harvesting (after 150 days from cultivation) grain and straw yield
as well as the weight of 100 grains were determined for each treatment. The plant
samples were dried at 70 C° and ground for chemical analysis. A 1.0 g of the
ground materials were digested using two mixture acids of H,So, and HCIO, for
determination of nutrients under status, according o Chapman and Pratt, (1961).

During growth season, the soil samples were taken from agriculture area
at periods of 70 and 150 days from cultivation to identify the status of nutrients
under experimental conditions. The samples were air dried, crushed and sieved
through a 2 mm sieve and extracted by DTPA- Ammonium bicarbonate according
to Soltanpour (1985). The N,P,K.Zn and Mn were determined in soil and plant
according to Page ef al. (1982). The statistical analysis was carried out according
to Snedecor and Cochran (1989).
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Ghiada EL-Sharkia | Biogas manure | Town refuse
7.9 5.02 7.2
3.8 5.60 24
0.4 80.24 21.5
112 2.50 13
P ng.kg—l) 2.7 0.03 0.01

K (mg.kg-1) 216 0.95 0.6

| Fe (mgkg-1) 1.4 11450 2180
| Zn (mg.kg-1) 0.6 2842 825
| Mn (mg.kg-1) 1.4 268 160
§ C.S. and (%) 30.70
| F.S. and (%) 38.60

Silt (%) 17.84

Clay (%)

RESULTS AND DISCUSSION

Available nutrients in soil :

Data in table (2) show, the effect of biogas manure and town refuse on
availability of N, P, K, Fe, Zn and Mn afler 70 and 150 days from cultivation.
Available nutrients soil were gradually and consistently increased as the rates of
biogas manure and town refuse increased at either of 70 and 150 days.

As, for the effect of biogas manure on available soil nutrients, the NP,
and Mn decreased with increasing the growth period from 70 to 150 days, while
K, Fe, and Zn increased. The corresponding mean values of N. P, K, Fe, Zn and
Mn at 70 days from cultivation were 507, 4.3, 245, 3.5, 1.6 and 2.7 pg g,
respectively. While they were 384, 3.7. 255, 3.8, 1.7 and 3.0ug g at 150 days
from cultivation, respectively.

Conceming influence of town refuse on availability of soil nutrients
under study, were decreased when the growth period increased from 70 to 150
days except Fe, Zn and Mn increased. These results are in accordance with those
obtained by EL-Ghzoli (1998); Badran ef al. (2000); EL-Emam (2002) and
Mahmoud (2004).

2 - Dry weight of wheat plants :

Data presented in table (3) and Fig (1) showed that the dry weight of
wheat plants was significantly and positively affected with increasing the
application rates both of biogas manure and town refuse. The percentage
mcreases in dry weight corresponding to rates of biogas manure of 0,5,10 and 20
ton fed"' were 100 %, 189.7 %, 231.2 % and 278.8 %,respectively. While in case
of town refuse at the same addition rates, they were 100 %, 101.3 %, 152.2 % and

174.2 %. respectively.
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Table (2): Effect of organic matter types and their rates on available soil
nutrients (ug/g) in Sandy Loam soil.

After 70 days

Organic
source ngg
P K Fe

23 | 200 | 16
B 43 | 251 | 3.1
m::ﬁ:'e s1 | 261 | 41

55 | 269 | s1
43 | 245 | 35
23 | 200 | 16
37 | 235 | 32
42 | 255 | 3.1
51 | 267 | 41
38 | 239 | 3.0
230 | 200 | 1.60
400 | 243
456 | 258 | 3.60
530 | 268 | 4.60
0.15 | 58
021 | 82
030 | Ns
After 150 da
18 | 174
37 | M
42 | 278
50 | 295
37 | 255
18 | 174
33 | 254
36 | 217
46 | 277
33 | 245
18 | 174
35 | 263
39 | 278
48 | 286
032 | 17.02
045 | 24.06
ns 34.03
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It is worthy to refer that, the positive effect of biogas manure was more
effective than town refuse for increasing the dry weight of wheat plants. The
average values of dry weight for biogas manure and town refuse were 9.54 and
6.29 g/plant, respectively. This an increase in dry weight of plants caused by
addition of biogas manure may be because to that the biogas manure contain N %
greater than town refuse. The effect of biogas manure and town refuse on dry
weight. Plants could be illustrated by the regression equations as follows :
D.W.(g) after 70 days = 6.03 + 0.40 biogas manure.(ton/fed.) r = 0,94~
D.W.(g) after 70 days = 4.59 + 0.19 town refuse (ton/fed) r=0.90"

These results were agreement with those obtained by Khalil, er al.
(2000) and Mahmoud, (2004).

3 - Elemental composition of wheat plants :
3 -1 Concentration of N, P, K :

Results in Table (3) reveal that the concentration of N,P and K, in wheat
plants were gradually and consistently increased with increasing the addition rates
of both biogas manure and town refuse. The mean values of N,P and K, in case of
biogas manure were 4.25 %, 0.30 % and 3.36 %, respectively. While they were
4.04 %, 0.24 % and 3.05 %, respectively in case of town refuse.

Table (3):Effect of organic matter and their rates on plant dry weight,
concentration of wheat Plant nutrients after 70 days.

e P _ B o e ——

Organic Rate DW Concentration
| source Ton/ ¢/ % N
Fed Plant N P K Fe Zn | Mn |
0 477 1303 ] 0.12 ] 250 133 37 33 |
Biogas 5 9.05 4.11 { 0.33 | 3.39 233 73 50
10 1103 | 476 | 036 | 3.56 333 77 77

j manure 20 1330 | 5.08 | 037 | 3.97 | 433 | 80 | 80

Mean 954 | 425 {030 | 336 283 67 60

0 477 1303 | 012 ] 250 133 37 33

Town |— 5 483 | 383 ] 021 | 3.05 133 50 40
refuse 10 7.26 | 457 ) 0.3) | 3.25 233 57 60
20 831 | 474 1 033 | 341 267 60 60

Mecan 629 | 404 | 024 | 3.05 192 51 48

0 477 1303 )0.12 | 2.50 133 37.0 | 33.0
| General 5 694 | 397|027 ] 3.22 183 61.5 | 450
|  mean 10 865 | 467 034 | 341 283 67.0 | 68.5
20 1081 | 491 | 035 | 3.70 350 70.0 | 70.0 §
Type | 0431 Ns 10.01710.144] 66.53 ) 797 | 7.73

| L.S.D.at




1368

Annals Of Agric. Sc., Moshtohor, Vol. 44(3), 2006

Dry weight at 7¢ days

Weight of graine
_ Ms veuse TR — Hiowsie --TR
15 y=0.847 +0.09031
2% y= 400 +0.401 ' R=609%
R=478 L
£ 1 2 24
L & 2
£4 ~
o - ® - 5 15 ]
§{" 38 0188 F y= 150 L0 ¢
* R=B11% 05{~ 1=9i%
} T 0 drrmrepmrrpeermr—r—rr—r—
0 § 10 0 ' H ¥ N
fides Rales
Weight of strowe(yield) Weight of 100 graine
_Bio.waste ___ TR _ Bio.waste ---- TR
(191 TN 4
T [EITTL8
% yRER NI
pzitse
'2 5 “ 1
s '
g3 FRMLEC 24 ‘ '
1. prass I FERASEINY
£ 2% Psis
i
‘ T« v 1T ¥ 1 € ¥ 1T ¢ ¥ © ¥ 1 . """""""""
] ] 1 .1 i § X
Rates Rde

Fig. (1): Regression equation of D. w., grain yield, Straw yield and Weight of

100, grain with organic rate.
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The analysis of variance show that there were no significant effect due to
neither the type of organic manure nor the interaction between them on N
concentration but the addition rates significant affecting The P and K
concentration in wheat plants were significantly effected with all parameters but
K concentration did not respond significant’ up to the interaction between biogas
manure and town refuse. These results are in agreement with those obtained by
EL-Ghozoli, (1998) and Mahmoud, (2004).

3 -2 Concentration of Fe, Zn and Mn :

Data in table (3) indicate that the concentration of Fe, Zn and Mn in
wheat plants grown in sandy loam soil were pronounced increased with
increasing the biogas manure and town refuse addition. The mean values of Fe,
Zn and Mn concentration as affected by biogas manure were 283, 67 and 60 pg g’
'. while in case of town refuse, the corresponding mean values were 192, 51, and

48 pg g'', respectively.

It is clear that, the concentration of Fe, Zn and Mn in wheat plants were
higher with biogas manure addition compared with town refuse. This result may
be because the biogas manure contain wishes Fe, Zn and Mn values than town
refuse

The analysis of variance show that, the concentration of Fe. Zn and Mn
in wheat plants were significantly affected by the parameters under study except
the interaction between biogas manure and town refuse. These results are in
harmony with those obtained by Khlil er al. (2000), Narvaez et al (2000) and
Mohmoud (2004)

3 —- 3 Uptake of Macro and micronutrients by wheat plants :

Data illustrated in Fig. (2) show, the effect of biogas manure and town
refuse on N,P.K Fe.Zn and Mn uptake by wheat plants. The uptake of these
nutrients was positively affected with increasing the application rates in either
case of biogas manure or town refuse. Also, the results reveal that the biogas
manure was superior in uptake of macro and micronutrients by wheat plants.
These superiority can be attributed to higher content of elements biogas. These
findings a greet with those achieved by EL- Ghazoli (1998) and EL-Emam,
(2002). Who found that both concentration and uptake of macro and
micronutrients by wheat plants were significantly increased as a result of organic
sources application.

4 - Yield components :

Data presented in Table (4) and illustrated in Fig. (2) illustrate the
relation ships between organic sources and grain yield of both. straw yield as well
as weight of 100 grains of wheat plants.

Generally, both grain and straw yield of wheat as well as the weight of
100 grains were significantly and positively effected as the rates of biogas manure
and town refuse increased. The relative increases in grain yield, and weight of
100 grains corresponding to the rates of biogas manure of 0. 5.10 and 20 ton fed’
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were 100 %, 935 %, 1100 % and 1150 %; 100 %, 220.86 %, 247.24 % and
347.85 % and 100 %, 124.18 % 148.63 % and 159.02, respectively. While they
are in case of town refuse were 100 %,635 %, 750 % and 835 %; 100 %, 138.04
%, 214.42 % and 209.82 % and 100 %, 135.85 %, 139.90 % and 149.08 %,
respectively. It is worthy to refer that, the biogas manure was more effective on
grain yield, straw yield and weight of 100 grains of wheat plants than town
refuse.

The regression equations were describing these relations are :
Grain yield ton fed' = 0.847 + 0.0909 biogas R>=60.9 %r=0.78"
Grain yield ton fed" = 0.599 + 0.0646 town R *= 57.6 %r=076"
Straw yield ton fed' =2.09 +0.187 biogas. R 2= 84.9 % r=0.92"
Straw yield ton fed” = 2.30 + 0.075 town. R2=43.7%r=0.66 "
Weight of 100 grain(g) = 85.3 + 0.85 biogas (ton/fed). r=0.91"
Weight of 100 grain (g) = 86.9 +0.71 town (ton/fed). r = 0.51"

These results are in agreement with those obtained by El-Ghazoli,(1998)
Awad, et al. (2000) and Basyouny, (2001).

Finally, it can be concluded that application of Biogas waste and town
waste increased generally concentration and uptake by plant as well as the dry
matter yield of wheat plants grown on the tested soil.

Table (4): Effect of orgamic sources types and their rates on some
roductivity and relative increment, after wheat harvesting.

Rate Productivity and relative increment ®
Organic | ./ [we. 100 grain Straw
sources fed grains | R% | Ton/ | R% Ton R %
g fed Hed
0 32.80 100 0.20 100 1.63 100
Biogas s 40.73 | 124.18 1.87 935 3.60 220.86
manure 10 48.75 | 148.63 2.20 1100 4.03 247.24
20 52.16 | 159.02 2.30 1150 5.67 347.85
Mean | 43.61 1.64 3.73
0 32.80 100 0.20 100 1.63 100
Town ] 44.56 | 135.85 1.27 635 2.25 138.04
refuse 10 4588 | 139.90 1.50 750 3.50 214.72
20 4908 | 149.63 1.67 835 3.42 209.82
Mean | 43.08 1.16 2.70
0 32.80 0.20 1.63
Grand ] 42.65 1.57 2.93
mean 10 | 4732 1.85 3.77 a
20 50.62 1.99 4.55
L.S.D at g‘t’: ns 0.198 0.44
0.05 % TXR 3.46 0.780 0.62
ns ns 0.88

T (treatment) R (rate) T. X R. (treatment x rate)
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