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ABSTRACT

The present study was carried out at Shibeen El-Qanater, Kalubia
governorate, Egypt during two successive growing seasons of 2001/2002 and
2002/2003 to identify the effect of urea solution 2% N and some organic manure
extracts {pigeon manure, chicken manure and biogas manure) with a ratio 1:12
manure : water as a foliar application on wheat yield (Gemmeza 5, Triticum
aestivum L.) and its components. Manure extracts were applicd in 4 equal doses
(600 L fed™) at 20, 40, 60 and 80 days aftzr cultivation, while urea solution (600
L fed*) was applied in equal two doses at 25 and 50 days after cultivation. A
basal dose of urea fertilizer at rates of 23 and 75 kg fed” in the form of urea
46.5% N was also added as soil application.

Results revealed that the plant height, grain & straw yields and 1000
grain weight exhibited significant increases as a result of application studied
treatments, in addition to a significant difference between wheat yield and its
components at a basal dose of N (25 or 75 kg urca fed-1). Also, the resuits
showed that the positive effect of pigeon manure on wheat yield and its
components surpassed the other organic manures.

The NPK uptake by wheat plants were more pronounced at the apphied
treatment of pigeon manure, while the least one was urea spray at 2% N. As for
the micronutrients (Fe, Mn and Zn) uptake by wheat plants, data indicated that the
biogas manure extract surpassed the other crganic manure extracts.

INTRODUCTION

Increasing wheat production by improving means of productivity is
becoming a must in Egypt to overcome the gap between consumption and
production. Previous recorded results on whizat production indicated that nitrogen
is the most limiting element for wheat production in Egypt (Hamissa and
Moustafa, 1998 and El-Aggory ef al. . 2000 & 2001).

Response of wheat crop to nitrogen fertilization was studied by many
wotkers who found significant increases in plant height (Gab Alla er a/.. 1986: El-
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Nagar et al., 1989 and Shams El-Din and Ei-Habbak, 1992), seed index, grain and
straw yicld (Gab Alla er al., 1986; Sharaan ef of., 1986; Khalil, 1989 and Shams
El-Din and El-Habbak, 1992) Mandal et al. (1991) applied up to 200 kg N ha™ as
100% soil application, 50% soil plus 25% foliar. They revealed that the plant
height, straw yield and grain yield vere greatest when 75% of N was applied to
soil and the rest through foliage. Also, Taha et al. (1992) found that the foliar
nutrition by urea significantly increased rice grain and straw yield as well as their
attributes as compared with the control.

Rejpal et al. (2001) found that the N and Zn content in leaves increased
with increasing concentration of urca (I, 2 and 3% urea}. Foliar application of
nitrogen is needed to increase the nitrogen use efficiency and to save fertilizer
nitrogen. Ishag (1985) proved that the foliar fertilizers greatly increased the
uptake of N, P and K. The organic manures play an imporiant role in nutrients
solubility as they activate physiological and biochemical processes in plant and
improve both physical and chemical properties of soils leading to increase plant
growth and nutrients uptake (Flor:nsa et al, 1985 and Hegab, 1997). More
(1994), Panda ef al. (1999) and El-Apgory ef al. (2000) declared that balanced
fertilization system including micronutrients can optimize the use of N fertilizer.

The present work aims al investigating the effect of spraying some
organic manure extracts as well as urea fertilizer as (soil and foliar) application on
yield and chemical composition of vsheat plants grown on a clayey soil.

MATERIAILS AND METHODS

The present study was carried out at Shibeen El-Qanater, Kalubia
governorate, Egypt during two successive growing seasons of 2001/2002 &
2002/2003 to identify the effect of foliar application of some organic manure
extracts (lmanure : 12 water) or urza solution (2% N) together with a basal dose
of urea fertilizer at a ratc of 25 or 75 kg N fed' on wheat yield and its
components as well as elemental composition of wheat plants grown on a clayey
soil. Some characteristics of the experimental soil and used organic manures were
determined according to Black {19€5) and Page (1982) and tabulated in Tables (1
and 2). Also, the chemical composition of the organic manure extracts was
presented in Table (3).

Table (1): Particle size distributicn and some chemical properties of the soil
at the experimental sit:

pH EC Soluble cations { } "~ Soluble anions (me_qIL)

(1:25) (d§) Ca" [ Mg™ [ Na K | COy { HCOy SO,
m

7.9 13 [ 490 | 160 | 650 [ 0.50 - 235 | 685 | 430

Coarsesand % | Finesand |Silt% Clay | O.M. | CaCO; | Soil texture
% % % %
6.30 27.83 1370 | 5217 | 2.65 3.15 Clay soil
Available N (mgkg™) | Available P (mg kg”) Available K (mg kg™
45.00 - 100 780.0
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Table (2); Chemical composition of the used organic manures

EC
pH +] OM. | N P K ¢
Mauure (1:5) d(fﬂsl) (%) (%) | (%) | (%) (%)

Pigeon 6.12 7.65 69.85 4.10 0.95 0.93 31.50
Chicken 6.42 3.50 62.70 2.85 0.68 0.79 29.30
Biogas 7.31 8.15 47.70 1.30 0.64 0.74 25.24

Table (3): Chemical composition of the organic manurc extracts with a ratio
of (1:12).
pH EC | Macronuirients (%) | Micronutrients (ppm)

Manure dSm™!

t21 12| N | P | K| F | Mo |Zn
Pigeon 823 | 385 | 244 | 050 | 047 | 186 | 82 |61
Chicken | 6.48 | 3.85 | 1.37 | 038 | 041 | 171 | 76 |68
Biogas 831 | 2.50 | 0.83 | 036 | 034 | 2.7 | 143 137

Experimental treatments:

Wheat (Gemmeza 5, Triticum aes'ivum L.) was used and N at the rate of
25 kg fed" as well as the phosphatic and Potash fertilizers were applied just
before cultivation. N at the rate of 75 kg fed™ was applied at three doses the first
one (20%) just before cultivation, the secord one (40%) before life irrigation and
the third one just before the next irrigation.

The detailed experimental treatmeats were as follows:
e  Foliar application of urea solution (2% N) at a rate of 600 L fed"' was added
after 25 and 50 days from planting.
e Foliar application of organic manure :xtracts at a rate of 600 L fed” was
applied in 4 equal doses at 20, 40, 60 and 80 days after cultivation.

The field trails have been established in a complete randomized block
design (3x4 m) involving 5 treatments. All tae plots received basal applications of
N in the form of urea at a rate of 25 or 75 kg fed™, P and K in the forms of calcium
superphosphate and potassium sulfate (15 kg P,Os and 24 kg K,O fed”) at the
recommended doses.

RESULTS AND DISCUSSION

Effect of the tested variables i.e., two nitrogen levels (25 and 75 kg N
fed™) as soil application, urea solution sprity (2% N) and the organic manure
extracts (pigeon, chicken and biogas) as foliar application on plant height, both
straw and grain yiclds and 1000 grain weight of wheat are illustrated in Table (4).

It is obvious from the obtained daia that a significant effect could be
noticed between the two nitrogen levels as :pplied basically to the soil. Taking
into consideration the differences appeared for plant yield and its components, it
could be conciuded that all these differences, except for in case of plant height,
seemed to be significant as compared with the control treatment. In this concern,



Table (4): Effect of the nitrogenous treatments and organic manure extracts on wheat yield and its componeats.

Treéatments Plant height (cm) Grain yield (ton fed™) Straw yield (ton fed") 1000 grain weight {g)

25kgN [75keN | Mean} | 25kgN | 75kaN | Meanl | 25kgN { 75kgN | Meanl | 25kgN | 75kgN | Mean}

1 86.66 104.83 95.75 234 .71 2.52 3.74 3.61 4.18 3o.0 41.89 40.45

2 105.93 129.87 113.40 2.79 2.94 2.86 3.82 5.53 4.70 41.17 42.89 42.03

3 118.9¢ IZ9180 124.40 3.59 - an - 375 4.72 6.68 570 44.50 44.51 44.50

4 109.7¢ 127.60 118.63 3.51 3.55 3.53 4.70 6.58 5.63 43.07 43.76 42.41

5 83.17 128.80 105.98 3.28 3.46 337 4,37 6.1 534 42.18 43.23 42.71
Mean I1 100.87 122.40 - .10 331 - 3.74 4.61 - 41.99 43.25 i -

L.S.D. at 0.05 {=NS I1=13706 I=0.118 1I=0.071 [=0.276 I1=0.175 [=0.801 II=0.504
IxII=NS IxIl=0.150 1x Il =0.389 1x1l=1.131

1. Control (25 kg N fed” or 75 kg N fed™).

3. Pigeon manure extract (I ; 12 ratio) foliar application.

2. 2% N uren as foliar application

5. Biogas manure extract (1 : 12 ratio) foliar application.

4. Chicken manure extract (1 : 12 ratio) foliar application.
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it can be said that the pigeon extract was of the most pronounced effect on wheat
vield and its components, where it resnlied in the highest values of plant height
(124.4 cm), grains yield (3.75 ton fed') siraw yield (5.7 ton fed™') and 1000 grain
weight (44.5 g). Chicken manure extract came in the second order as its effects on
the above mentioned parameters though were lower than the corresponding ones
of the pigeon manure extract yet that were obviously higher than the other
treatments.

The elemental composition of the organic manure extracts especially
their content of N, P and K and the micror utrient may account for such a finding.
These results stand in well agreement with those of More (1994) who stated that
organic materials applied to the soil enhanced significantly the grain and straw
yields of wheat grown thereon. Also, Abo-Elenin ef al. (1984) and Hamissa and
Moustafa (1998) went almost to similar findings. On the other hand, Panda ef af.
(1999} attributed such enhancing effects of the applied organic manures to their
beneficial effects on soil bulk density, nitrogen and organic carbon contents as
well as the C/N ratio. Moreover, Narvaez ¢t al. (2000) decleared that application
of organic manures and compost to soil increased soil available P by 20 mg kg
soil. Abd El-Rahiman (1997), Awad ef 2l (1999} and Oko ef af, (2003) reported
that application of nitrogenous source increases the population of micro-
organisms on rhizosphere, thus increases the root exudates, growth hormones and
consequently growth and yield of wheat plants.

The lower values of all the studicd parameters attained from foliar
application of urea, may be due to the grown plants are no in need for N only but
their reqnirements of the other nutritive elements should be also fulfilled.

Regarding the values of N, P and K uptake by both grains and straw,
data presented in Table (5) reveal that the pigeon manure extract was of the most
superior effect on N, P and K uptake by wheat followed by chicken manure extract
which occupied the second order whereas the foliar application of urea was of the least
effect on all the studied nutrients. Such effects are expected since they reflect the
chemical compesition and elemental contents of the used treating malerials (see
Table, 3). These results agree to some extent, with those of El-Sirafy et al. (1989)
and Faiyad et a/. (1991) who decleared that orpanic matter acts as a sustained release
source of N, P and K.

The interaction effect between soil application of N with foliar
application of organic manure or urca secmed to be significant for N, P and K
uptake by grain as well as P and K uptake by straw. Insignificant for the
interaction could be observed only on N uptake by straw.

Considering the plant uptake of the nutritive elements Fe, Mn and Zn,
data indicate that the effect of the biogas manure extract was the most
pronounced, This is likely to be a final product of its relatively higher contents of
Fe, Mn and Zn. On the other hand, foliar appiication of urea was associated with
the lowest uptake values of Fe, Mn and Zn 'whereas the other organic manure
extracts were associated with relatively higher Fe, Mn and Zn uptake values
proporticnal to their content of these elements (Table 6).



Table (5): Effect of the nitrogenous treatments and organic manure extracts on N, P and K uptake by grain and straw yields.

Treatmeants Grain Straw
N-uptake (kg fed™) | P-uptake (kg fed”) | K-uptake (kg fed™™ | N-uptake (kg fed”') [ P-uptake (kg fed") | K-uptake (ke fed™)
25kg | 75kg | Mean | 25kg | 75kg | Mean | 25kg { 7Skg | Mean | 25kg | 75kg | Mean | 25kg | TSkg | Mean | 25kg | 75kg | Mean
N N 1 N N I N N i N N 1 N N 1 N N 1
I 37.91 | 5299 | 4545 | 9.87 ) 18.17 | 1402 | 6.58 7.20 [ 6.90 | 13.90 | 25.52 | 19.71 653 | 1433 | 1043, 409 549 4.79
P 47.85 | 61.53 | 5470 | 11.58 | 1890 | 15.24 | 6.67 7.23| 695 [ 19.16 1 29.78 | 24.47 6.60 | 14.00 | 1029 4.17 | 539 4.78
3 5694 ) 64.29 | 60.61 | 18.87 | 23.11 | 2099 | 8.24 | 10.27 .26 | 28,18 | 37.62 | 3290 ] 14.16) 2043 ) 1730 ] 580! 6.38 6.09
4 53.27 | 62.22 ; S7.74 | 1845 | 21.62 | 20.04 | 8.04 918 | 8.61 | 27.51 | 37.38 | 32.44 | 13.87 (| 1841 ) 1614 | 577 | 6.24 5.99
5 52.74 | 62,32 57.53 | 1633 | 72069 ] 19.50 | 7.40 9.65| 85312729 3650)31.90) 12.81 ] 1936 | 16.03 | 5.66 6.30 5.98
Mean 11 49.74 | 60.67 15.02 | 20.90 - 7.39 8.71 - 2321 | 3236 - 10.79 | 17.29 - 510 ] 5.95 -
L.S.D. at 1=2316 11=1455 1= 1366 I1=0.861 1=0415 11=0.267 [=1.464 Il =0.923 I =0.686 II=0.433 [=0.169 II=0.107
005 I x Li = 3.267 Ix1f=1.900 Ix11=0.5% Ix1l=NS Ix11=098) IxII=0240

1. Control (25 kg N fed™ or 75 kg N fed™).

3. Pigeon manure extract (1 : 12 ratio) foliar application.
5. Biogas manure extract (1 : 12 ratio) foliar application.

2.2% N urea as foliar application
4. Chicken manure extract (1 : 12 ratio) foliar application.
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Table (6): Effect of the nitrogenous treatments and organic manure exiracts on Fe, Mn and Zn uptake by grain and straw yields.

Treatmeats Grain Straw
Fe-uptake (kg fed’) | Mn-uptake (kg fed”) | Zn-uptake (kg fed”) | Fe-uptake (kg fed') | Mn-uptake (kg fed) | Zn-uptake (kg fed"')
25kg | 75kg | Mean | 25kg | 7Skg | Mean | 25kg | 7Skg | Mean | 25kg | 75kg | Mean | 25kg | 7Skg | Mean | 25kg | 75kg | Mean
N N 1 N N I N N I N N I N N I N N 1

1 142.40 | 217.40 | 179.90 | 94.59 | 107.20 | 100.90 { 72.70 | 89.20 ({ 80.95 | 11623 | 168.23 | 142.47 | 6584 | 84.53 | 7519 | $3.84 | 74.11 | 6397

2 144.63 | 206.93 { 17580 | 98.99 | 106.17 | 102.60 | 70.81 89.80 | 80.29 | 12683 | 170.90 | 14887} 67.70 | 8472 1 76.21 | 5633 | 78.50 | 67.42

3 282.97 | 291.53 | 287.25 | 131.63 | 135.03 | 13333 | 11023 | 10700 | 108.62 | 2101.77 | 222.00 | 216.88 | 111.13 | 114.80 | 11297 | 94.07 | 9687 | ossn

4 276.53 | 283.40 | 279.95 | 130.73 | 13253 | 131.63 | 10573 | rav1g | {G64Z ¢ 206,70 | 214.03 | 21037 | 102.75 | 11040 | 106,60 | 89.71 | 92.05 | 9088

i '

5 29240 | 29737 {29490 | 132,13 | 13737 { 134.75 | 108,73 § 1533 ] 112.03 § 21840 | 230.60 | 22450 | 11560 | 12443 | 12002 | 9580 | 99.03 [ 9741
Mean II | 22740 | 25931 - | 117.62 | 123.66 - | 9364 } 101.68 - Yasee | 20128 - 92.61 | 103.78 - 17795 | 8a.n -
L.S.D. at I=5360 I =3.388 I=2.673 II=1.692 1=4276 [1=2711 I=5019 II=3.177 1=3.979 Ii=2.4%4 I=1.841 {I=1.161

0.05 IxII=7.579 Ix1I=3.774 I'x Il = 6.058 IxlI=0.128 IxII=5.613 IxIl=2598

1. Control (25 kg N fed” or 75 kg N fed™).
3. Pigeon manure extract (1 : 12 ratio) foliar application.
5. Biogas manure extract (1 : 12 ratio) foliar application.

2. 2% N urea as foliar application

4. Chicken manure extract {1 : 12 ratio) foliar application.
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