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APPLICATION OF FARM BY-PRODUCTS AND
THEIR IMPACT ON THE CHEMICAL PROPERTIES
AND PRODUCTIVITY OF CALCAREOUS SOIL.

Beheiry, G.Gh.S.
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Cairo, Egypt

A field experiment was conducted at Maryut
Experimental Station, of the Desert Research Center, to
evaluate the uses of some different organic manures, such as,
farmyard manure (F), rabbit manure(R) and turkey manure
(T), for improving the chemical properties of the calcareous
soils and their productivity, barley was used as a test crop.
The results indicated that the application of any of the three
organic manure either individually or in combinations
increased soil organic matter content and decreased soil pH
and salinity, as well as, increased total nitrogen,
exchangeable potassium and available phosphorus in the
soil. All treatments increased the availability of Fe, Mn, Zn
and Cd but they decreased Pb availability.

The data showed that the application of the studied
three organic manures increased significantly the dry weight
of barley yield either grains or straw as compared to the
control treatment. The increment varied according to the
type and the level of manure.

The results indicated that both concentration and
uptake of N, K, P, Fe, Mn, Zn, Cd and Pb by grains and
straw of barley plants increased by the increasing application
of the thiee organic manures either added individually or in

combination.

bit manure, turkey manure, calcareous soil,
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¢ matter for agriculture in Egypt comes next to that
f organic waste accumulation due to the
dustrials-agricultural activities should be

utilized. It is well known fact, that recycling organic waste materials for
increasing agricultural production, reduces environmental pollution. In this
respect, Dahdoh et al. (1996) ‘ndicated that the extractable Pb decreases with

increasing peatmoss applicalion.
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Organic matter plays an important role in the chemical behaviour of
several elements in soils through its active groups (fulvic and humic acids)
which have the ability to retain the metal in the complex and chelate form,
According to Mickievich et al.(1977) much higher concentrations of Cy, pp
and Ti are associated with fulvic acid rather than with humic acid.

The addition of organic manures particularly to newly reclaimed soils
is of vital importance due (o their effect on improving physical, chemical and
biological properties of the soil. Balogh (1970) noted that organic fertilizers
protecting the soil surface against erosion by water and wind, raising the
buffering capacity of soil, and leads to increase its productivity. El-Badry er
al.(1982), Badran (1983) and Chen and Wang (1987) found that the soil
organic matter content was increased in the soil due to applied organic
manures from different origins Also, Sinha (1972) emphasized the
importance of organic matter decomposition on the availability of nutrients
in soils. Abdel-Salam and El-Sibaie (1983) , El-Sibaie e al.(1983), Dahdoh
and El-Hassanin (1994) and Dahdoh ez al.(2002) found that barley yield was
positively affected by organic manure treatment.

The present work aims to study the effect of farm by-products such as;
farmyard manure, rabbit manure and turkey manure and their effects on
some chemical properties of calcareous soil and its productivity of barley as
well as, its macro and micro-nutrients content and some heavy meltals.

MATERIALS AND METHODS

A field experiment was carried out in Maryut Experimental Station of
DRC. The soil analysis of the experimental site is calcareous sandy clay
loam as shown in table(1). The experimental plots were arranged in
completely randomized blocks, with 19 treatments and 4 replicates for each
treatment and the least significant difference(L.S.D) was used 10
compare the averages. The dimensions of each plot were 3x3.5m.(1/400
feddan; one feddan =4200 m®). The applied (reatments were as follows:
I-Control (without organic manure application).
2-Farmyard manure at the rate of 10 m¥/fed (F,)
3-Farmyard manure at the rate of 20 m*/fed (F,).
4-Rabbit manure at the rate of 10 m¥/fed (Ry).
5-Rabbit manure at the rate of 20 m*/fed (R,).
6-Turkey manure at the rate of 10 m*/feq (T.-).
7-Turkey manure at the rat= of 20 m’*/fed (T,).

8; FIR] 9'FIR2 IO-FlTl l ]"F]TZ
12-F3R, 13-F;R, 14-F,T, 15-F,T,
16-RT, I7R|T, 18-R,T, 19-R,T;

All treatments were added 1o the soj

: ) I and mi i face layer
15 days prior cultivation. R )
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Barley was sownat the rate of 40 kp/ted. in 22711 (1999) in the
experimental plots, the water was applied intervals 10 days using surface
ingation. Al weatments received the same rates of NPK fertilizer, The rates
added in the form of superphosphate (30Kg P,Odfed.) before cultivation,
ammonium mitrate (40 Kg N/fed)) and potassium sulphate (30K K,O/fed.)
were added through two doses; e the first application was after 15 days
from planting and the second was before flowering stage.

Plants were harvested at maturity and yield of barley(grain and straw)
per plots was weighted after the separation of grains from straw, thereafter
plant samples were taken and prepared for analysis. At the harvest of barley
yield, representative soil samples were collected from the surface layer of
five sites from cach replicate and were mixed for chemical analysis; EC, pH
were determined by using a bench type Bekman glass electrode PH meter
Model(Alpha 200).Organic matter was determined  according to the
Walkely-Black method (Richards ,1954), total N according to the modified
Kjeldahl method after Chapman and Pratt (1961), available phosphorus
(Olsen et al., 1954), available potassium (Jackson, 1973) and available Fe,
Mn, Zn, Cd and Pb according to Lindsay and Norvell (1978). The plant
samples were wet ashed with ternary acid mixture (HNO;-HC10,4-H,50,)
following the method reported by Van Schowenburg (1968) . Potassium was
estimated using flame photometer. Phosphorus was determined according to
the method of ascorbic acid described by Frie et al. (1964). Fe, Mn, Zn, Cd
and Pb were determined using atomic absorption. N was determined using
Kjeldahl method as described by FAO(1970).

Statistically analysis was carried out according to the method
described by Snedecor and Cochran (1980) using the least significant
difference (L.S.D) was used to compare the averages.

The main properties of the studied soil at the beginning of the
experiment and the analysis of the organic manures under investigation are
presented in table (1).

TABLE (1). Some chemical and physical soil properties and analysis of
organic manures.
a-Main properties of the soil at Maryut (0-30 cm).

PH CaCO3 OM EC Particle size distribution % Texture
% % | dS/m | C.sand F. sand Silt_| Clay
804 192 065 | 643 15 62 125 | 24 SCL

b- Organic manure analyses.

Total | Total Total Total : .
Mamorcs | Moisture OM l‘(();a lf)\f CN | 7p7 | Toal | " Total | Total | Total | Total
anures a q, > o ratio | o Mn | Zn Cd Pb

T a ) ppm

Farmyard | 4500 |15.46( 897 | 059 |15.2:1] 0.18 | 1.14 | 5842 | 638 | 86 | 08 | 8

manure¢

Rabbst 3200 |2583|14.98] 144 |14.4:1[ 004 | 105 [ 3658 | 368 | 98 | 17 | 19

manure

Turkey | o300 |2374[13.77]| 162 [ B850 | 020 | 1.32 [ 1248 | 457 | 93 | 35 | 12

manare
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RESULTS AND DISCUSSION

Data in table (2) reveal the effects of applie.d treatments on SOme
chemical properties of the soil; pH, EC, and soil organic matter content,

At Reﬂ;}t,lem;;gHi)n table (2) show that all added' organic manure ejther
added individually or in a combination decr_eased 5011‘ pH. as compared to the
control treatment. With respect to the individual z.lppl‘lcallon of three organic
manure under investigation, data showed the application of farmyard manure
was the most effective on reduction soil pH as compared to the other two
sources. The reduction in soil pH increased with increasing application rate
of the three amendments. On the other hand, the combined applications of
every two amendments were more effective on reducing soil pH as
compared to the individual application of those amendments. Generally, the
combined application (F;R;) treatment was superior to all other treatments
and was followed by (F,R,) and (F,T,) treatments respectively. This effect
could be attributed to the formation of organic acid during decomposition of
organic matter and also due to the formation of CO, gas due to high
microbial activity. Dissolution of CO, in soil moisture leads to the formation
of carbonic acid (Dahdoh and El-Hassanin, 1994 and Dahdoh et al., 2002).

Also, it is noticed that the decrease in pH varied between 0.03 to 0.4 units
depending on the source and the rate of the added organic manure.

Soil Salinity (EC)
Data presented in table (2) indicate there was a consistent trend of
decreased EC values with all the organic amendment treatments as compared

to the control. Regarding the indjvidual application of the three organic

manure under investigation, the application of rabbit manure was the most
effective followed by turkey manure and finally farmyard manure. It is
notice that the reduction of sojl E

C increase with increasing application rates
of tbfee amendments. The decreasing of EC reached to 27, 22 and 20% at
addition of R,, T, and F, respect

ively, as compared to the control treatment.

salinity was enhanced by (R;T,) treatment followed by
4 nd (R,T,) treatments, whicl

i ) 1 caused decreases reached to 41, 38 and

- :grespeclwcl.y,] aSl compared to the contro] (reatment. These results were
agreement with those findings b Hashem ¢7 heiry et

al.(1997). The decrease of EC vq y 3.7 fLUieRay wpd Dehuigy

(FaTy) a

lues could be due (o d leaching
rates of salts associated witl, ; ; € Lo improve 5
TR ¢ Improved physical i oil due to
application of organic manures. phy properties of the s
Soil Organic Matter
The eff

cct of treatments on soil or

in table (2). Data show that all

ganic matter content are presellled
treatments increased soj] organic matter
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content as compared to the control treatment. The application of rabbit
manure or turkey manure induced apparent increase in soil organic matter
content as compared to farmyard manure. It is noticed that soil organic
matter content increased with increasing application rate of three organic
manures. The individual application of R, treatment was superior to other
individual treatments on increasing soil organic matter content followed by
(Ty) treatment, which caused increases reached to 55 and 48% over the
control treatment. On the other hand, the combined application of R,T, was
superior to all other treatments and was followed by R; T, and R,T;
treatments. This was corresponded the soil organic matter content of 87, 84
and 79% respectively, relative to control treatment. The effectiveness of
organic manures application in increasing soil organic matter content is
attributed to the addition of organic matter or enhancement of root mass and
distribution of the root system and recycling of greater crops in the soil.

These results were supported by those found by Badran (1983), Beheiry
(1993) and El-Aaser er al. (1996).

Soil Macronutrients (NPK) Content

The data presented in table (3) show the effect of the three added
organic manures on soil, total nitrogen, available phosphorus and
exchangeable potassium.

Concerning the total nitrogen soil, data indicate that all treatments
increased soil N as compared to the control. Regarding the individual
application of the three organic manure, data show that turkey manure
application was higher effect as compared to rabbit and farmyard manures. It
is noticed that the values of total N increased with increasing application rate
of the three organic manures, where T, treatment show superior effect
followed by R, and then F, treatments. The increases of total N over control
treatment reached to 46, 33 and 16% corresponding to the application of T,
R, and F,, respectively. The combined application of every two manures
increased soil total N than the individual one. It is clear that the combined
application of R,T, was superior to all other treatments followed by R,T,
and F,T, treatments, which led to increase reached to 79, 67 and 58%
respectively over the control treatment. Similar trends were obtained by
Beheiry et al. (1997) and Gouda (1979) who mentioned that the addition of
organic manures to sandy soils led to increase organic matter content, total N
and C/N ratio.

With respect to the effect of treatments on soil available phosphorus,
data in table (3) indicate that increasing application dose of organic manure
either individually or in a combination increased soil available P as
compared to the control treatment. The application of turkey manure was
more effective than other manures. On the other hand, the combined
application of F,T; was superior than other treatments followed by F,T, and
R.T. treatments which led to increase amounts of P to about 195, 176 and
157% over the control, respectively. Similar trends were reported by Soper
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and El-Bagouri (1964), Singh and Dahiya (1980), Dahiya an(.l Singh “_98())
and Hilal and El-Bagouri(1986), who _ f(“.l“d that the increase iy p
concentration due to organic manure application could partly be aue (o (e
release of organic acids which solublize the native P of the soil.

Con&ming the effect of treatments on exchangeable potassium of
soil, data in table (3) reveal that all treatments .increased exchang%’able K as
compared to the control treatment. The higher increases were Ilqllced at the
higher rate of organic manure. The application of turkey manure Increased K
exchangeable over was superior than other two amendments; followed by
furmyu;d manure. With respect to the combined application, data showed
that F,T; and R, T, treatments were superior and followed by R;T; and F,T,
and led to 28, 24 and 22% increases over the control treatment. These results
were supported by Fahim (1986) and El-Sersawy e al. (1992) and Beheiry
(1993) who attributed that the organic manure as a materials with high
potassium content and supply in addition to its positive effects on the
physico-chemical properties including the CEC of the soil which in tum
leads to improvement of potassium retention and decrease potassium losses
from the root zone. It is important to mention that the increase of all studied
macronutrients may be due to the decomposition of the studied organic
manure by the microbial activities,

Soil Micronutrients (Fe, Mn, Zn) and Heavy Metals( Cd and Pb)
Content

Data presented in table
availability of Fe, Mn, Zn, Cd an
organic manures increased the
while decreased the amount of Pb es

(3) show the effect of treatments on the
d Pb in soil. This data show that addition of

With respect to the combined application of
Wit ta show that
the application of F,T,, KT, F, 2 andpp e

R,T, treatments were superior to all
other treatments and were fol] Py

owed by R|T,, R tments
on increase of soil available Fe, Mn,yZn]:uid 272 RoT, and Ry T, trea

V€ active groups that can reta_i"
€s with the possible change of if
Fe, Zn and Mn increased with
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foun(} by Yousery et al. (1984) and El-Gala et al. (1990). It is important to
mention that the increase of available micronutrients may be due to the
decomposition of organic manures and the consequent release of these
nutrients from one and also well decrease of soil pH and consequently
increase the availability of trace elements in soil.

Barley Yield

Table (4) illustrates the effect of treatments on the dry matter yield
of barley (grains and straw). Concerning the grain yield of barley, all
treatments significantly increased the grain yield over the control treatment.
The individual application of the three organic manures under investigation
showed that the application of 20 m’/fed. of each manure increased grain
yield of barley as compared to the application of 10 m’/fed. Generally, the
application of F, treatment was superior to all other three individual
application treatments. With respect to combined application treatments, itis
clear that the application of F,R, gave highly significant increase of barley
grain yield over other combinations. While there was no significant effect
among F,T, F;R,, F|T; and F|R; treatments.

With respect to barley straw, increasing application of organic
manures either individually or in combination increased straw yield as
compared to control, but the increase was not significant incase of Ry, Ty,
R,T;, R;T, and R,T; treatments. The individual application of F, was
superior to all others. where there was no significant between F, and F;, R,
and T, treatments. On the other hand, the combined application of F,T;
treatment gave highly significant increase in barley straw over all other
combined application and followed by F;R, treatment.

The highest increase of barley grains and straw could be attributed to
the formation of improvement soil aggregates (Fahim,1986), and increasing
the soil water retention (Gouda,1984) and to the contribution of organic
manures for improving the chemical properties and nutritional status of soil.
The later contribution includes decreasing pH which would lead to increased
availability of nutrients (Dahdoh and El-Hassanin,1994 and Dahdoh et al.,
2002). Also, organic manures would act as complexing agents and it
minimizes the loss of nutrients by leaching (Balba,1973) and stimulates
biodegradation through increasing the population and activities of micro-
organisms in soil (Amara and Dahdoh,1997).

NPK Content and Uptake of Barley (Grains and Straws)

The effect of treatments on the concentration and uptake of NPK in
barley grains are presented in table (3). Data indicate that increasing
application of all treatments increased significantly the plant content of NPK
by barley grains as compared to the control treatment. The F, treatment was
superior to all other individual applications and followed by T, and R,
treatments for increasing N and K concentration in grains. While R,
treatment was superior to all other individual treatments and followed by F,

Egyptian J. Desert Res., 53, No.1 (2003)

CamScanner = g 4> guaall


https://v3.camscanner.com/user/download

108 Beheiry, G. GH. S.

and T, treatments for increasing P content. Concerning the Combing
application, data show that the application of F;R,, F\T; and F,T, (reatmenyg
were superior to all others and followed by F\T,, F,T, and FaRj treatmenyg
on N, P and K concentrations . '

Regarding the uptake of NPK by barley grains, the resul(s Indicateq
that the F, treatment show higher effect as compared to other individyga]
lreatments on increasing NK uptake of grain. However, the applications of

2 Was superior for increasing P uptake. On the other hand, the combined
applications F,R,, FiT; and F,R, treatments were superior to al] other
combined treatments for increasing the NPK uptake of barley grains and
followed by F,T,, F;R; and F|T, treatments respectively. Dahiya ¢ 4]
(1987), Sakr et al. (1992) and Jarecki (1991) observed that the application of
FYM increased the concentration of NPK of maize and wheat plants.

With respect to the effect of treatments on NPK concentration and
uptake of barley straw. Data show that all treatments increased significantly
NPK content and uptake of barley straw as compared (o the
increasing NPK content and uptake of barley straw. It is noticed
NPK content and uptake of barley straw increased with increasing

,» the combined

» F,T, treatment was
superior to all other treatments for increasing PK content of barley straw,

These results reflect the beneficial effect of organic manures
addition to soil on N, P and K nutrients uptake by plants which due 1o the

: . ter on P availability may involve several
reactions according (o Stevenson (1986) as follows: I-chelation of Ca ions

by organ'ic. acids and other organic - compounds produced during
decomppsmon resulting and (hyg decreasing P precipitation, 2-the
production of carbonje acid from CQ, released during organic matter decay

which would encourage solubilization of soluble Ca and Mg-phosphate, 3-
humus. may form a Productive surface over colloidal sesquioxides, with
reduction in Phosphate absorption,

Micronulrients and

2

nts content of barley grains increased
- Pplication of R,, F,, T, F;
ndividuals (reatments on
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increasing Fe, Mn, Zn, Cd and Pb concentration in grains respectively. On
the other hand, the combined applications of FiR,, F\'T,, R, Ry T, and FiR,
treatments show the superior effect among others.

Regarding Fe, Mn, Zn, Cd and Pb uptake in barley grains, data
reveal that all treatments increased significantly the uptake of these elements
by grains as compared to the control. With respect to the individual
application of three organic manures, it is clear that the application of Ry, F,,
Ry, Fy and F; treatments was higher effective on increasing Fe, Mn, Zn, Cd
and Pb uptake respectively .The combined application FiR, (reatment was
superior to all other treatments on increasing uptake of Fe and Pb of grains,
however, F;R; treatment was on the most effective increasing Mn, Zn and
Cd uptake of grains. These results were in harmony with those found by
Ibrahim et al. (1986) who showed significant increases in Fe, Mn and Zn
concentration of herb and pea plants with increasing organic substances.

With respect to the effect of treatments on micronutrients and heavy
metals concentration and uptake of barley straw, data in table (6) show that
all treatments increased the concentration and uptake of micronutrients and
heavy metals by barley straw.

Concerning to the effect of treatments on the concentration of
micronutrients and heavy metals of barley straw. The application of T,
treatment show superior effect to all other treatments on increasing the
concentration of Fe and Mn of barley straw. However, the application of F,
treatment was superior to all other individual treatments on increase the
concentration of Zn and Pb. On the other hand, R, treatment was superior to
all other treatments on increasing Cd of barley straw Concerning the effect
of the combined treatments, data show that FiR;, FoRy, FoTy, R|T; and F|T,
treatments were superior to all other combined treatments on increasing Fe,
Mn, Zn, Cd and Pb concentrations, respectively.

Regarding the effect of the individual treatments on Fe, Mn, Zn, Cd
and Pb uptake of barley straw, the results indicate that the application of F,
treatment was superior to all other treatments on increasing uptake of Fe, Zn
and Pb; while the application of R, treatment show higher effect on
increasing Mn and Cd uptake. On the other hand, the combined application
of F,T, treatment was superior to all others on increasing Fe, Zn and Cd
uptake of barley straw. However, the application of FiR; and F, T, treatments
were superior on increasing Mn and Pb uptake, respectively.

It is noticed that the concentration of the studied micronutrients lies
within the sufficiency range which was given by Lockman (1996), as
follows Fe (50-300 ppm), Mn (50-150 ppm) and Zn (20-50 ppm) while the
non toxic level of Pb (5-10 ppm) and Cd (0.02 ppm) and the toxic levels of

Pb and Cd were 30-300 ppm and 5-30 ppm, respectively.
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all organic Manures under this inycslig;niun
improved coil chemical pmpcllics as \\'cl'l ;I‘b ITI'C_I‘:JHSQ(I_ t'||“': :xflalllzll)ilily ol
macto , micronutrients and heavy mclul.s.m Li_ll(.‘.llf.f)‘l.l.\ ‘.s;n 5.‘ 1.5”' ”Pc data
show that the application of these conditioners IIIVLI(L‘.I‘!\L‘(” l|l|‘L, (;y‘ \‘VUIEITI of
barley grains and straw and its content of cl‘cl.ncnl.s. m_n'uu )‘, ( e um']hmcd
treatment of farmyard manure with 20m"/fed. + turkey manure with 20

m/fed. was the best treatment followed by I [, treatment.

The application of
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TABLE (2). Effect of treatments on some chemeial properties of

- EC OM
I'reatments PH @sm) o

cont., 7.96 5.52 .85
Iy 7.82 3.90 1.12
F, 7.80 3.20 1.16
R, 7.93 4.81 14
R, 7.85 4.02 1.32
T, 7.94 5.51 1.18
T, 7.87 4.31 1.26
F{R, 7.85 3.92 1.33
FiR; 1.57 3.90 1.39
I, T, 7.62 5.31 1.28
T, 7.60 5.18 1.36
F,R, 7.84 4.14 1.39
>R, 7.62 3.94 1.42
F, T, 7.88 4.07 1.34
F,T, 7.77 341 1.41
R, T; 7.82 3.94 1.44
R,T; 7.65 3.87 1,52
R,T, 7.78 4.11 1.56
R,T; 7.71 3.25 1.59

Each value in this table is an average of 4 replecates.
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FABLE (3. Effect of treatments on soil contents from some nutrients.

Crestmicais b N ( r Ie " Mn ‘ /n | Ud E b
I .. my/ 100g soil | mg kg-1 mg Kg-1
Ccont. [0S 1720 $250 | 2020 | 1960 | 0660 | 0 144 | 0987
K, |oeoss | 2000 | 9250 |3890 23100840 | 0156 0 690
~ F, looess| 2050 11500 | 4040 | 2640 | 1.090 | 0.172 [ 0610
R, | 000! 1900 5750 | 2880 | 2.110 | 0.770 | 0.192 | 0880
R, | 0004 | 1910 6750 | 3300 | 2410 [ 0970 | 0.221 | 0810
T, 0006 | 2100 12000 | 2950 | 2210 | 1.150 | 0.177 | 0.793
Ty 0070 | 2120 13250 | 4.000 | 2.620 | 1.240 | 0272 | 0.677
F(R, 0063 | 1930 11250 | 3.290 | 2.500 | 0.990 | 0.185 | 0.660
KR, 0071 | 1980 11750 | 4.150 | 2.250 | 1.350 | 0.212 | 0.620
F\T, 0.065 1,850 12400 | 3.650 | 2.280 | 1.140 | 0.179 | 0.577
R 0.068 2.060 14500 | 4300 | 2.440 | 1.380 | 0.208 | 0.563
KR, 0071 1.990 11500 | 3.950 | 2.340 | 1.180 | 0.213 | 0.617
KR, 0074 2010 13250 | 4310 | 2.820 | 1.430 | 0.222 | 0.537
F.T, 0.070 2.130 12500 | 3.760 | 2.800 | 1.050 | 0.194 | 0.523
F,T; 0.076 2210 15500 | 4.750 | 2.900 | 1.160 | 0.231 | 0.490
R,T, 0.065 2010 10250 | 3420 | 2.260 | 1.140 | 0.268 | 0.713
R,T; 0.086 2210 11300 | 4450 | 2.710 | 1.310 | 0.307 | 0.627
R,T, 0.075 2050 12.600 | 3500 | 2.790 | 1.160 | 0.256 | 0.613
R.T, 0080 2.140 13.500 | 4.160 | 3.070 | 1.380 | 0.342 | 0.557

Fach value in this table is an average of 4 replicates.
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Table(d). Effect of treatments on the dry weight of barley.

Treatments Grain | Straw
ton/fed.
cont. 0.953 2.328
Iy 1.502 ## 2.663 *
F, 1.678 ** 2,977 **
R; 1.213 #* 2.240
R, 1.560 #* 2.880 **
T, 1.275 ** 2450
T, 1.411 ** 2,711 %
FiR, 1.699 *# 2.669 *
IR, 1.829 #* 2.875 **
T, 1778 *¥ 2.910 **
KT, 1.843 ** 3.015 **
F2R; 1,923 ** 3.021 **
3R, 2.109 #* 3315 =
F, Ty 2.017 #* 2.867 **
K, T, 1.384 ** 3.398 **
R,T, 1359 #* 2319
R,T; 1.386 ** 2.361
R,T, 1.449 #%* 2.469
R, T, 1.566 ** 2.668 *
L.S.D 0.05 0.183 0.325
L.S.D 0.01 0.246 0.430

+ significant at L.

Each value in this table is an average of 4 replicates.

S.D0.05 . highly significant at L.S.D 0.0l
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114-iv
I'ABLE (5). Effect of treatments on NPK content of barley.
I Grains I Straw ]
a1)-concentration ( % ) ]
Treatments N r K N r K
(‘Ufll. 1.920 0.451 0.655 0.685 0.082 2.400
;:: 2246 * 0.539 0.783 ** 0.704 0.088 2.600
s 2. ok .

: 709 0.805 ** 0.895 ** 0.719 0.093 3.500 **

1 2.307 0.652%% 0700 0.827 ** 0.093 3.667 **

R; 2.428 ** 0874 %%  0777** | 0.865 ** 0.133 *x ;;'06}-; *;

:. 2.385 ** 0.588 0.730 0.909 ** 0.186 ** 4.000 **
. I: 2,686 ** 0.692 **  0.844 ** 1,103 ** 0.205 %% 4,800 **
‘1 1 2.459 ** 0.627 * 0.828 ** 0.820 ** 0.106 ** 3.500 **
FR; 2.228 * 0725 **%  (.899 ** 3,

899 1026 %% 0120 %% 3767 *x
T, 2302 * 0.771 ** 0.856 ** 0.955 ** chbiy
FyTa 2 ek . . G HBID#S
FiR pr- 0.854 ¥+ 0.955*% [ 1.236**  0.163**  4.800*

R, 2.382 *» 0.601 % 0.831 ** ‘ ol
: : 83 1.080 %% 0.136 **

F:R: 2.793 ** 0.704 % ‘ i
: ; 0.911 #* ;
F.T, 2.380 #* 0.645 ** frta 4 [.150 ** 0.138 ** 3.800 **
A 4y ko :
#T, ppesill 3 et e e 1.016 - 0.143 == 4.000 **
ot b o G 1.071 - 0226 ** 5200 **
R,T: 2.416 "* 0.770 ** 0'902 o (0.823 #*:* 0.140 #*#* 2.867
Sy - Wl o 0.018 %% 0144 ** 3867 **
. P ke
gy e B, 0.929 0.095 3.600 **
L.S.D 0.05 0.297 : 0953* 0.120%*  3.867**
. 0.142 0.082 0.098
L.S.D 0.01 0.398 0.191 0.110 ' e Qi7E
l))-Uphke.(k fe L oo% Lt
Treatments N P : Pfed)
cont. 18.32 427 6 2K6 N P K

F, b e A Vo 15.97 1.89 55.97
7 i e XL 18.75 233 69.15
R, 27.08 #4 Thie 5'2'* 2041% 278w 10437
R; 37.03 ** 1366 % 1211 18.50 2.10 82.51 *
Ti 30.39 ** 7.49 * ATPEL 249306 3.8 % 117.28 **
T, 37.85 %* 6,77 # ?.32 *ok 22.32 ** 4.56 ** 97.35 **

Filly 42.07 #* 1064 % LB 2087% 555 129.82 **
FiR, 40.79 ** 13.21 % ]4'08 #9185 Kk 9g3 93,69 **
T, 40.95 #* 13.68 6.47 ** 29.43 ** 3.47 109.02 **
FiT; 46.57 ** 15.75 # 15224 | 27.81 %% 3344 11049 **
FaRy 45.89 »» gase | T apues 14472
FaR, 58.80 ** 14.82 ++ 16.01 *+ 32.65 ** 4.10 ** 107.24 ok
F.T, 48.14 ** 501+ 19.27 *x* 38.06 ** 4,55 ** i *
BT Dl 17.05 #x ‘ lael™
2T 3511 ## 29.25 ¥+
by 11.55 #* 12,07 # t 4,11 ** 115.56 **
iT 30,02 #* 8.88 *¥ ll'() 36.38 ** 7.66 ** 176.84 **
i ok i $
R,T: 33.47 *- 10.66 #+ 62 19.02 3.23 ** 66.52
R,T, 33.44 ** 12.49 *x 21,70 ** \
o 9.53 % | - 3.42%% 9070 *
R,T; 37,37 ** 229 %% | 22,94 #x '
- . 1297 % |30 ' 235 88.81 **
LSD 005 | 6960 = 391 %% | 2540
LSD 0.01 | 933 oy y 223 4.22 - Lk
47 2.99 5.60 0.61 2447
: 0.81 32.81

Values of thi > are
this table are averages of 4 replicates signifi
s Hicant at
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TABLE (6). Effect of treatments on the micronutrients and heavy
metals content of barley.

Grains

Straw

a)-concentration (mg kg™*)

Treatments Fe | Mn | zn ca [ po Fe | Mn | Zn Cd Pb
cont. 75.67 25.67 20.00 2.16 7.63 183.33 10533  12.67 .19 6.00
F 89.67 ** 4533 *%* 2200 |3.94*¢ ]0.50*+| 20000 116.67* 1600 | 1.36 7.65*
Fa 101.67 **  60.00 ** 32.00 **| 438 ** 13,90 **+| 253,67 ** [21.33 *+ 23.67 **| 1.45 B.65**
R, 118.67 ** 25,67 31.00**| 243 8.30 206.67 117.00 * 14.67 [2.58 ** 6.93
R: 126.33 ** 36,33 ** 34.67 **| 3.07 ** 13.80 **| 231.00 ** 126.00 ** 19.33 **|3.80 ** 8.15 **
Ty 113.00 #* 3233 % 28.67 *¢| 242 1230*| 177.33 124.67* 1500 | 1.90 7.74*
T, 124,33 #* 38,00 ** 37.07 **| 2.80 ** 15.80 **| 265.67 ** 128.67 ** 15.33 [3.20 ** B8.64 **
FiR, 126.67 ** 58,07 ** 31.33**| 253 12.53 **| 247.67 ** 139.67 ** 16.67 | 235* 9.12**
FiR: 177.00 **  66.33 ** 30.33 **| 3,06 ** 15.17 **| 352.00 ** 144,00 ** 22,00 *#[4.45 ** 9.18 **
FiT, 122,00 ** 43,67 **  26.00 **| 2.37  10.47 **| 256.67 ** 126.67 ** 19.67 **|4.60 ** 11.67 **
FiT, 132,33 %% 50.67 ** 32,00 **| 2.83 ** 1500 **| 266.33 ** 145.67 ** 22.67 **|4.30 ** 16.35 **
FaR, 108.00 ** 52.00 *+ 25.00 * | 3.20 **  7.87 213.00 * 130.00 ** 26.33 **( 2,10 * 11.3] **
FiR, 135.67 %% 59.00** 43,33 %% 3,34 ** 11,10 **| 294.00 ** 150.00 ** 30.00 **| 2.30 * 13.63 **
F.T, 127.00 ** 57.67 ** 29,00 ** | 3.44 *++  8.83 230.33 ** 124.67 ** 25.33 **|3.35 *¥ |4.25 ¥
F, T, 136.67 ** 70.67 ** 33.00 **| 3.82 ** [13.60 **| 336.67 ** 137.00 ** 37.00 **|4.50 ** 10.27 **
R\T, 121.67 ** 67.33 %% 31.67 **| 2,90 ** [3.23 **| 223.67 ** 118.67 * 18.67 **|3.05 ** 7.57 *
R,T: 139.00 ** 74.00 ** 36.67 **| 3.69 ** 14.30 ** | 280.00 ** 136.00 ** 21.67 **[4.90 ** 10.16 **
R;T, 121.33 *% 5333 % 23,00 |3.52%*% 13.27 **| 265.00 ** 124.00 * 24,33 **|3.15 ** 8.38 **
R.T: 151.G67 ** ' 64,00 ** 28.00 **| 3.97 ** 14,70 **| 288.33 ** 136.00 ** 27.33 **|4.65 ** (.88
L.S.D 0.05 10.29 5.29 3.97 0.46 1.30 25.30 10.12 4.05 073 137
1.8.D 0.01 13.80 7.10 5.32 0.62 1.74 33.93 13.57 543 098 1.83
b)-Uptake (g/fed.)
Treatments Fe I Mn ] Zn Cd l b I Mn I Zn Cd l Ph
conl. 72.30 24.30 19.16 2.05 7.28 42570 245.04 3014 | 277 13.87
) O 134.69 **  68.19 ** 33.09 **| 593 ** ]5.70 ** 531.63 310.29 * 41.89 3.61 2049 *
F, 170.84 ** 100.59 ** 53.74 **| 7,32 %% 23,36 **| 754.51 ** 361.15**75.51 **( 4.32 25.70 *¥
R, 14437 %% 3112 37.80*¢| 2.97* 10.07 46294  261.74  37.09 |5.75** 15.63
R; 107.03 #*  506.58 ** 5413 ** [ 4,79 #* 21.54 *¥| 665.66 ** 363.14 ** 61.50 **(10.95 **23.44 *
T, 143.84 **  41.16* 36.50 **|3.08** 1570 **| 43479  30537* 3605 [ 463 18.94*
T, 175.40 ** 5375 %% 5324 %+ [3,095%k 2230 **| 719.22 %% 348.68 ** 43.41 [8.69 **23.44 *
F\R, 215.11 ** 99,64 ** 53,18 ** [ 4,30 ** 21.27 **| 660.47 ** 372,53 %% 47,11 * [6.28 ** 24.34 *+
FiR, 323.60 ** 121.55 ** 72,08 ¥¥|5.58 ** 27.77 **[ 1013.11 ** 414.51 ** 64.58 **112.74 **26.54 **
F(T, 216.87 ** 77.55* 46,27 **[4.20 ** 18.61 **| 747.27 ** 368.73 ** 57.15 **|13.37 **33.85 *»
F\T, 243.04 %% 9330 %k 50,00 ** [ 5.22** 27.62 **| 800.42** 438.89 **70.17 **]12.90 **49.38 **
iR, 207.87 ** 100.50 ** 4822 ¥¥[ 6.13 ** 1521 **[ 0643.46 ** 393.18 ** 79.35 **|6.43 ** 34.06 **
FaR, 286.79 ** 124.52 ** 0].40 ** [ 7.05** 23.50 **[ 976.87 ** 498.95 ** 90.17 **|7.64 ** 45.22 *»
F.T, 25628 ** 116.44 ** 58,53 %*| 6.94 ** 17.84 **| (6289 ** 357.07 **73.67 **9.52 ** 40.88 ++
F.T: 189.23 ** 08,13 ** 45.62%*| 528 ** 18.91 **| 1143.49 ** 465.44 **112.66 *#15.31 **34.9] *
R, T, 165.90 ** 91,79 ** 42,91 *+|392** [7.99*[ 51885 27546 43.90* [7.04** 17.54
R(T, 193.10 ** 102,70 ** 51.00 **| 5.09 ** 19.84 **[ 660.64 ** 320.91 ** 50.37 ** [11.54 ** 23.99
R.T, 175.82 %%  77.27 %% 33.32%%| 510 %* 19.22 %[ (654.06 ** 306.04 * 58.40 **|7.78 ** 20,68 **
R;T; 237.40 %% 100,19 ** 43.81 ¥*| 6.21 ** 23.02 **] 769.73 ** 362.76 ** 72.07 ** [12.4] ** 18.36
L.S.D 0.05 3147 15.63 9.62 0.75 352 116.28 5396 13.68 | 209 504
1.S.D 0.01 42.20 20.96 12.90 1.01 4.71 155.91 7235 1834 | 280 6.76

. significant at L.S.D 0.05

Each value in this table is an average of 4 replicates.

«s highly significantat L.S.D 0.0l

Egyptian J. Desert Res., 53, No.1 (2003)

CamsScanner - lss > suadll


https://v3.camscanner.com/user/download

