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ABSTRACT

Two field experiments were conducted at Tag El-Ezz, Dakhalla governorate
Research Station,Egypt,(17m altitude, 31° 35" latitude and 30° 57" longitude), during
two successive winter seasons of 2007/2008 and 2008/2009. The work aimed to
study the effect of N-fertilizer rates (45,60 and 75 kg M. fed™") with foliar application of
FYM extract rates(0.0 only distilled water, 5,10,15 and 20 %) on yield and mineral
compasition of wheat plants.

The data show :-

1- Adding 75 kg Nffed gave the heighest mean values for all plant growth
characteristics under study (plant height , leaf area , spike length , grain & straw
yield and protein %) also increasing N,P and K concentration and uptake by
wheat grains , while using 60 Kg N/fed gave the heighest mean values for
micronutrients concentration and uptake ( Fe-Mn and Zn) .

2- Foliar application of FYM extract (20%) gave the best results for most
characteristics under study. While foliar application of FYM extract (15%) gave
the best mean values for Fe concentrations & uptake and Zn concentration.

3- The interaction effect between treatments of 60 kg Nffed with foliar application of
FYM extract (15%) gave the highest mean values at all studied characteristics
under study.

4- From this trial, it can be recommended that, using 60 kg Nffed, with foliar
application of FYM extract (15%), will improve wheat yield, (straw and seeds /
fed) as well as mineral content of grains.

INTRODUCTION

- Wheat is considered a very important crop for many countries in the world,
which is regarded as the most important cereal crop in Egypt. The amount

* heeded of such crop is greater than locally produced.

- Nitrogen is the most important element of wheat production in many cereal
crops, Sultan ef al, (1993) indicated that nilrogen levels markedly
increased plant height and crude protein percentage in grains up to 90 kg
Nffed in both seasons . Moreover, appltcat:on of N-fartilizer up to 75 kg
N/fed markedly increased number of spike/m?. Zaher (1996) pointed out
that increasing nitrogen fertilizer levels from 30 to 60 ,90 and 120 kg N/fed
significantly increased plant height , spike length , grain yield& straw yield
and graln protein percentage .

- The literature suggest {hat certain liquid extraction of manure or composts
can supply plants with at least four major benefits: a source of inorganic
nutrients and beneficial organic compounds (Hadas and Resenberg, 1992);
an ability to suppress cerfain plant disease { Brintene of al, 1996) ; as
away to build soil structure when applied as a drench and optimizes the =oil .
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pH ( Ingham, 2000 a & b } . In this respect ingham {2001) mentioned that
compost extract is rich in nutrients and micrcorganisms and can stimulate
growth, protect plants from diseases and help suppress soil borne
pathogens.

- The present work aimd to study the effect of N-fertilizer rates with foliar
application of FYM extract on growth, yield & its components and nutrients
uptake by wheat plant.

MATERIALS AND METHODS

- Two field experiments were carried out at agriculture research station , Taq
El-Ezz , Dakhalia governorate (17m altitude, 31° 36" latitude and 30" 57
longltude) in the two growth seasons of 2007/2008 & 2008/2009 ,
respectively .

Soil : Representative surface soil samples (0-30cm) of the experiment were

taken to analysis and also FYM and its aqueous extract . All characteristics

were determined according to Piper (1950}, Black (1965) and Page ef al,

{1982) as indicated in Table 1.

Table 1: Some mechanical and chemical properties of the soil, FYM and
its aqueous extract for the experimentation.

Soil FYM
pH (1:2.5 soil: water susp.) 8.2 pH (1:10 soil: water susp.) 7.1Q
Ec (dsm *, (1:5 soil. waterext.) | 4.2 Ec {dsm ', (1:10 soil: water exi.} | 4,40
O.M% 1.53 oOM% 3a.38
Total carbonate % 2.29 ] Total - N % 0.65
N 26.00 C% 22.26
Available P 9.00 C /N ratio 34.25
mg/kg K |268.14
Partial size distribution -
Clay % SiH% Sand % Texture
54.88 24.89 10.25 __clayey
Total contents of some nutrients in the FYM extract (1:10 wiv)
pH Ec Macronutrient (mgL ) Micronutrient {mgL *)
N P K Fe Mn Zn
7.10 3.10 35.00 10.10 266.00 8.2 4.13 3.80

Studied crop Wheat (Triticum aesatrvum L) Sakha 93 was obtained from
Agric. Res. Center. The planting date were 20™ and 25" of November in the
two respective seasons, The two experiments were performed in a split plot
design with four replicates. Each experiment included 80 plots, As & result the
combmatlon of the following factors :
Nitrogen fertitizer levels (main plots): Three N-leve!s were 48, 60 and 75
kg NAed. Nitrogen fertilizer in the form urea (48.6% N) was applied at the
above mentioned levals in two equal pertions before the first and second
irrigation.
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- The mineral fertilizers P and K {(as single super phosphate, 15.5% P,05
and potassium sulphate, 48% K;O) were added at recommended
rates(100 and 50 Kg/fed; respectively)

- Soaking 25 kg compost used was prepared from FYM with water, for 25
days. The aqueous extract from this compost was prepared, in dilution
ratic of 1:10 (w/v) in plastic bottle (Brinton et al., 1996).

- Extraction FYM: five ratios of FYM extract leveis were (0.0 only water as
control), 5, 10, 15 and 20 % for foliar application at after 45 days from
sowing and the three times with intervals 15 days. The sub plot size was
3.5 length and 3.0 m in width i.e. (1/400 fed).

- Wheat plants were harvested after 6 months from sowing.

Samples were collected from one m? in a plot and calculated per 1
feddan for grain and straw yield. Plant samples were collected for drying
at 70°C till a constant weight and dry weight was recorded. The recorded
data were as following:-

Growth parameters; plant height (cm), leaf area (‘cm ). spike length (cm),
grain yield (ardab. fed’ %) and straw yield (ton. fed ™)

- Crude protein percentage in wheat grains was determined using the
improved kjhldahl method according to A.O.A.C. (1980) by multiplying the
nitrogen percentage by 5.75.

- Chemical parameters; N, P, K, Fe, Mn and Zn content were determined
according to Jackson (1973).

- The analysis of variance for a spiit piot design was carried out for hoth
years and the treatments means were compared by using the least
significant differences (L.S.D} as mentioned by Gomez and Gomez

(1984).
RESULTS AND DISCUSSION
1- Growth characters :

The effect of nitrogen fertilizer rates on some plant growth
characteristics are shown in Table 2. Where the increase in N-rates give
highly significant increase effect and adding 75 kg N/fed have heighest mean
values for all plant growth characteristics under study which are :plant height ,
Leaf area , spike Iength [{grain& straw )yield and protem % their values are :
107.87 cm , 22.31 em? , 11.86 cm , 13.75ardab fed' , 2.68 ton fed" and
12.85 % , respectively .

The effect of FYM extract rates on studied factors are illustrated in the
same Table 2. Using 20% of FYM extract gave the favorite effect for most
parameters under study except leaf area and grain yield (23.28 em? and
14.78 ardab fed') were less than the value of 15% of FYM extractlon gave
the he:ghest mean values for leaf area and grain y!eld ( 23.55 cm? and 14.87
ardab fed'). And It was noticed that the increasing rates of extract which
percent the increasing mean values of afl parameters under study.

Table (2) indicated the interaction effect of nitrogen rates -with
extraction of FYM on some wheat plant growth characteristics and protein
%.The data refer to there is a highly significant effect of all treatments and
their interactions on the studied factors such as; plant height, leaf area, spike
length, grain, straw yield and protein %.
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Data in Table 2, show the increasing N rates from 45 to 75 kg Nffed
gave a significant positive effect on all studied factors with using extraction of
FYM extract from 0.00 to 20 % . The data show the combination effect of
using 45 kg Nffed with20% of FYM extraction gave the highest mean values
for all plant growth characteristics (plant height, leaf area, spike length, grain,
straw yield and protein %) while using 60 kg NAfed with 15% of FYM
extraction gave the highest mean values for all studied treatments But using
75 kg N/ fed gave the highest mean values for studied factors with 10% of
FYM extraction. It is clear that , using 60 kg NAed with 15% of FYM extraction
gave the best results in this trail compared with other treatment and the data
were , 121.26 , 25.95, 12.96, 15.86 , 3.10 and 14.56 % for plant height, feaf
area ,spike length |, grain , straw vield and protein % respectively.

Table. {2): Interaction effect between N-fertilizer rates and foliar
" application of FYM extract on some growth and yield
components of wheat plants.

Plant Leaf area Splke train yiel Straw Protein

Treatmen| height 2 length 3 yield
(em) {cm?) rdab fed ton fed™ %

|A- N- fertilizer rates
45 kg Nifed 05.02 20.022 10.51 12.12 2.394 12.00
60 kg Nffed 104.06 | 21.976 11.29 13.31 2.678 12.748
75 kg Nffed 107.87 22.31 11.86 13.75 2.68 12.85

LSD 5% 0.0713 | 0.0078 | 0.0131 0.0183 0.0052 0.0607
B- FYM extraction rates

Control 78.86 17.26 9.54 8.79 1.493 10.19
5 96.85 20.45 | 10.1966 12.41 2.56 12.04
10 106.69 | 2268 11.45 13.44 2.889 13.05
15 11419 | 23.55 12.27 14.87 2.98 13.41
20 114.99 | 23.28 12.64 14.78 3.00 13.516

LSD 5% 0.0616 | 00100 [ 0.01888 | 0.0180 | 0.00973 | 0.0692
AB- interaction
Control | 73.06 15.89 8.87 9.01 1.26 10.00
5 92.90 19.45 9.14 11.88 2.08 11.50

10 96.32 20.41 10.63 12.51 2.70 13.00
15 10240 | 21.29 11.05 12.05 [ 2.4 12.19
20 11040 | 23.07 12.88 14.16 3.00 13.31
Control | 80.91 17.12 9.68 10.10 1.56 10.19
5. 96.15 20.15 10.12 12.32 2.81 12.19
10 103.70 | 2202 11.63 13.50 2,91 13.31
15 121.26 | 25.95 12.96 15,88 3.10 14.56
20 118.30 | 24.64 12.16 14.78 3.01 13.63
Control | 82.62 18.78 10.10 10.30 1.66 10.38
5 101.51% 21.75 11.33 13.03 2.80 12.44
10 120.05 | 25.61 12.89 15,30 3.06 14.19
15 11896 | 23.28 12.81 15.01 2.91 13.50
20 116.26 [ 22.13 12.80 15.00 3.00 13.75

LSD 8 % 0.1848 | 0.03014 0.0566 0.0541| 0.02918 0.2077]

75 kg Nffed | 60 kg Nifed | 45 kg N/fed
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it can be concluded, foliar application of FYM extract either in a single
form or in combination with mineral fertilizer led to a positive effect on the
growth characters of wheat plants, this can be atiributed to the role played by
this substance for hastening the performance of nutrients availability in the
presence of mineral fertilizer, beside high biological benefits of the used of
spraying of extraction of FYM. These results confirmed with the work of Abd
EL-Hameed et al., (2003)

2- Nutrients content :
2-a- Macronutrients:

Data respected in Table 3, fllustrate the effect of N-fertilizer and FYM
extract rates on N, P and K percentage and uptake by wheat plant under
study. It can noticed that, the N rate of 75 kgffed have a highly significant
effect on all studied parameters.

Table (3) Interaction offect between N-fertilizer rates and follar

application of FYM extract on macronutrients
concentration and uptake by grains of wheat.

. N-uptake . P-uptake K- uptake
Treatment N % kgtfed P % kgifed K% K P
A~ N- fertilizer rates : ‘
45 kg Nffed - 1.92 32.48 0.33 4.87 0.35 6.9t
60 kg NAfed 2.04 4.6 0.36 5.35 0.35 7.05
75 kg NAed 2.06 34.80 .37 5.50 0.36 7.07
LSD 5% 0.0041 | 0.00453 | 0.00453 | 0.01570 | 0.00523 | 0.00261
- FYM extract rates
Control 1.63 27.59 0.27 4.08 029 | 586
5 1.93 3262 0.31 4.68 0.34 6.81
10 2.16 36.52 0.37 5.58 0.37 1 7.27
15 2.15 36.34 0.40 593 0.38 741
20 217 36.73 0.40 5.92 0.38 7.55
| . LSD5% 0.01035 ! 0.00939 | 0.00939 | 0.0087 | 0.01004 | 0.010357
AB- interaction ' '
7 Control 160 27.09 0.25 3.73 0.28 578
5 5 1.84 3115 0.30 4.48 0.34 8.81
sy 10 2.08 35.09 0.32 4.78 0.35 6.98
- 15 1.95 33.01 0.35 5.23 0.37 7.33
ad 20 213 36.06 0.41 6.12 0.39 7.87
E Control 163 27.5¢ 0.28 4.18 0.29 5.96
5 5 1.95 33.n 0.31 463 0.33 6.64
= 10 213 36.05 0.35 5.23 0.35 6.9
p 15 2.33 3945 0.47 7.02 0.42 8.18
b 20 2.18 36.90 0.38 5.67 0.38 7.49
E Controt 1.66 28.10 0.29 4.33 0.30 6.13
s 5 1.99 33.89 0.33 4.93 0.35 6.98
= 10 227 38.42 Q.45 6.72 0.40 7.84
o 15 2.16 36.56 0.37 5.53 0.36 7.15
~ 20 220 a7.24 0.40 5.97 0.37 7.33
LSD5% 0.03107 | 0.02619 NS 0.02610 | 0.030145 | 0.03107

*_'I'_'hese number expressed on average values during both seasons
Also increasing rates of FYM extract gave increases mean values of ail

pérameters. It obvious that extraction 20% of FYM has the highest mean
values for N, P and K % and uptake.
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The interaction effect between treatments on macronutrients were
reported in table 3, which refer to a highly significant effect on studied
parameters except for P% which was insignificant , where adding 45 kg NAed
with 20% of FYM extract gave the highest mean values compared by other
extraction of FYM concentration . While the highest mean values for 60 kg
Nifed treatments, was obtained by interaction with 15% foliar application of
FYM extract for all studied treatments. Also 75 application kg Nffed with 10%
foliar application of FYM extract gave the highest mean values for all studied
factors. In respect of comparing by N-levels and their effect on the trial. It was
clear that the best results were obtained from using 60 kg NAfed with 15%
foliar of FYM extraction , which the results were 2.33% , 39.45kg fed ™',
0.47% , 7.02 kg fed ' , 0.42% and 8.18 kg fed ' for N% , N-uptake , P%, P-
uptake , K% and K-uptake , respectively. |t can be concluded that, foliar
application of FYM extract in single form or a combination with mineral
fertilization led to a positive effect on N, P and K concentration and uptake.
This results confirmed the prominent role of FYM extract which develop the
root system of plant and improved water nutrient uptake. Also the role played
by foliar application of FYM extract which contain encugh values of macro
nutrients which absorbed by leaves of wheat plants. These results confirmed
with the work of Sarhan et a/,, (2007).

2-b-Micronutrients:

Data respected in Table 4 show the effect of N-fertilizer rates and foliar
application rates of FYM extract rates on Fe, Mn and Zn concentration and
uptake by wheat grains of under study. It can be noticed that adding 60 kg
N/fed gave the highest mean values for Fe , Mn and Zn for concentration and
uptake, which are: 100.01mg kg, 227.39 gm fed”', 51.19mg kg™, 117.96 gm
fed', 46.28 mg kg” and 108.24 gm fed, respectively .

From the same table, it can be noticed that foliar application at ratic of
15% FYM extract gave the heighest mean values for Fe concentration,
uptake and Zn concentration only (103.71 mg kg“, 235.81 gm fed™' and 47.09
mg kg™, respectively. And using 20% of FYM extract gave the heighest mean
values for Mn concentration, uptake and Zn uptake (51.97 mg kg', 119.75
gmfed' and 116.76 gm fed ') respectively.

From Table (4), it is clear that highly significant effect was obtained
from the interaction between N-fertilizer rates and FYM extract rates for
micronutrierits by grains of wheat (Triticum a sativum L.). The data show,
using 45 kg Nifed with 20% of FYM extraction gave the best effect as
micronutrients concentration and uptake by wheat plant, while adding 60 kg
Nifed with 15% FYM extraction gave the best resuits for all studied factors,
and 75 kg Nffed with 10% of FYM extract gave the heighest mean values for
alf factors under study.

From data in table 4. It can noticed that using 60 kg N/ffed with 15 % of
FYM extract gave the best results for concentration and uptake of
micronutrients in this trial. The values were: 120.13 mg kg, 273.14 gm fed”,
54.18 mg kg™ , 124.84 gm fed™ , 49.88 mg kg and 116.67 gm fed™ for for
Mn and Zn concentration and uptake, respectively.
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This results implay that the role of foliar application of FYM extraction
which contain a lot of micronutrients which are absorbed by leaves,beside
mineral fertilizer (NPK) give availability for Fe,Zn and Mn in the soil and
improved water nutrient uptake. These results confirmed with the work of
Gamal and Ragab, (2003} and Sarhan, et al.,(2007) who concluded that foliar
application of mineral fertilizers was increased Fe,Zn and Mn content
compared with the control. From this study we can concluded that, using 60
kg of Nffed with 15% of FYM exiract give the best results under the
circumstances of this trial.

Table (4): Interaction effect between N-fertilizer rates and foliar
application rates of FYM extract on micronutrients
concentration and uptake by grains of wheat.

Fe- Mn- Zn- uptake
Fe Mn Zn -1
mg kg™ :1"’:::91 mg kg an"‘l'}tead'? mg kg | 9™ fed
A- N- fertilizer rates
45 kg Nifed 9462 | 215.01 49.27 113.53 4436 103.78
60 kg N/fed 100.01 | 227.39 | 51.18 117.96 46.28 108.24
75 kg Nifed 99.18 | 22551 50.42 116.20 46.27 108.22

LSD 5% 0.24526 | 0.2743 | 0.0146 0.0269 0.04762 0.0277
’B- FYM extract rates

Freatment

Control 91.63 | 208.20 | 47.87 110.22 43.46 101.64
5 94.30 | 214.20 | 49.23 113.43 45.31 105.97
10 102.64 | 233.36 | 51.03 | 117.586 46.68 109.19
15 103.71 | 23581 ; 51.43 118.51 47.09 110.14
20 97.43 | 221.53 | 51.97 119.75 45.64 116.76

LSD 5% 0.25388 | 02521 |0.00870( 0.02737 | 0.03689 | 0.0366
IAB- interaction

Control | 91.02 | 206.95 | 47.16 | 10866 | 42.1§ 98.61

g 5 9316 | 21118 ¢ 48.16 | 111.04 43.70 102.22
- 10 9486 | 21568 | 49.12 | 11318 | 44.31 103.64
- 15 96.01 | 21830 | 49.98 | 11516 | 4550 | 10643
< 20 98.06 | 222.96 | 5192 | 11963 | 46.13 107.90
5 | Control | 92.73 | 210.84 | 4813 | 11080 | 4319 | 101.02
S 5 9507 | 216.16 | 49.62 | 11433 | 45.11 105.51
g 10 95.02 | 216.05 | 51.82 | 119.40 [ 47.41 110.89
= 15 120.13 ] 273.14 | 5418 | 12484 | 49.88 116.67
ik 20 97.10 | 22077 | 5222 | 120.32 | 4580 107.13
gy | Control | 91.08 | 207.09 | 4816 | 11109 | 4502 105.30
5 5 9467 | 21525 | 4988 | 11493 | 47.11 110.19
ol 10 118.03 | 26836 | 5216 | 120.18 | 48.33 113.05
- 15, | 9500 | 216.00 | 5014 | 11553 | 45.88 107.31
&~ 20 9714 | 22087 [ 5177 | 11929 | 4500 | 105.26

LSD 5% 0.76168 | 075639 | 0.02610 | 0.08212 | 0.11999 | 0.10998
* These nymber expressad on average values during both seasons
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