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Yield Respon$e and Nutrient Uptake of Cowpea
Following Application of Different Organic Compost
Mixture
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A 
FIELD expcriment was conducted at the tarm of thc Narional

^ -Rcsearch Ccnter, Qualubia Govcrncrate, Egypt to study the

application ctl'ccts ol' diff'erent mixture of organic composts ()n rhe

yicld and uptake ol some macronutrients by cowpea plants. Wasrcs of

potatoes, banana and hyacinth plants and chicken werc compostcd and

a<lded at the rate of l0 tons/tb<tdan in dift'erent combination ratios

(l ;3, l ; l  and 3; l)  in addit ion to 5Q ola of recommend chenrical

fcrtilizer dose.

Yield ol'cowpeu was significantly increased as a result ol'dil't'erenr

treatments application as compared with the control, viz. lO0%

chcmical lertilizer recommended dosc.

Application of dilfcrent compost treatments signiticanrly

increased the uptake of N, P, K, Ca and Mg as compared to control

treatment. The maximum incrcase oi cowpea grain yields over conrrol

was rccordcd under the treatment of potatoes + chicken (l02dl,) and

thc lowcst was by potatoes + banana (74%). Cenerally, thc positivc

effcct ol ' these treatments on yield antl  uptake of ' the lnaclorrut l icnts

decreased in the following order: potatoes + chicken > potatoes +

hyacinth > potatoes + banana.

It is well known that soils of arid and semi-arid regions are poor in organic
matter, so maintcnance of soil organic matter is a partial problem of soil l'crtility
in Egypt. Organic materials such as crop residues (potato, banana and hyacinth)
are available in abundancc and reach tremendous arnounts every year. Thc
rccycling of these materials to produce organic t'ertiliz.ers (as compost) is very
important for increasing the agricultural production, reducing the application rates

of chemical fertilizers and therefore the prevention of environmental pollution,
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568 A.L. SALEH er a/.

The use of organic compost in crop production is receiving renewed attention
worldwide. The application of organic manures occasionally influences the plant
growth physiologically (Kawata et al., 1976), provides rhe planrs with

$owth-regulating substances (Flaig, I974) and modifies soil physical hehavior
(Khaled, 1993). The economic grain yield of wheat was found with an

application rate of 8.25 ton of chicken manure/ha and the maximum yield was

found with an application rate of 16.5 t/ha or higher (Hago et al., 1993).

However, N and P uptake by wheat increased progressively with increasing the

rate of chicken manure application. Rabie er a/. (1995) showed that application

of water hycinth compo$t at 5 t/fed to sandy soil enhanced dry matter yield of
groundnut, maize and barley and increased their uptake of N, P and K.

The aim of this work was to examine the application eff'ects of difTerent

organic compost mixtures on the yield and nutrients uptake by cowpea plants.

Moreover, to minimize environmental pollution which resulted li'om the

intensive application of chemical fertilieation by substituting a part of it with

organic compost.

Material and Methods

A field experiment was conducted on the farm of the National Research

Center, Kalubia Goveuiorate, in 2000 season. Seeds of cowpea (Vigna sinensis)

cv. Cream 7 were sown in 20lft of Feb. The experiment was performed in

randomized complete block design with four replicates (the plot area was 3x2m)

to evaluate the application effect of different composts combinations at the rate

of l0 tons/feddan on the production of cowpea plants as compared to chemical

fertilizer application.

The different treatments added to the soil before sowing the grain are shown

as follows:

l. Control = the recommended chemical fertilizer dose (120 kg/fed as

ammonium nitrate + 100 kg/fed a$ super phospharc + 60kg/fed as potassium

sulphare)

2, Potato : Banana compost (l: 3).

3. Potato ; Banana compost (l; l).

4. Potato : Banana compost (3: l),

5. Potato : Hyacinth compost (l; 3).
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6. Potato ; Hyacinth compost ( l: l  ).

7. Potato ; Hyacinth compost (3:l ).
8. Potato ; Chicken compost (l;3).

9. Potato ; Chicken compost (l : I ).
10. Potato: Chicken compost (3:l),

Some properties of soil used in this study are shown in Tatrle l.

569

TABLE l. Some physical and chemical nrooerties of the studied soil.
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All different organic treatments receivcd also 50 7c of thc chemical

recommended dose of N, P and K viz. 60 kg/fed. as ammonium nitrate + -50

kg/fed as super phosphate + 30 kg/fed as potassium sulphate. Some propcrtics ol'

applicd organic compost were presented in Table 2.

TABLE 2. Some chemical properties of the applied organic manure.

At harvest time, 105 days from sowing, grain yicld were monitored and

recorded. Representativc samples of grains, were grounded, also soil samples

were collected at the depth of 20cm and prepared for chemical analysis,

according to Cottenie et al. (1982), rectify.

MntFrial
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49.40 |  2 6
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Chicken manure

Hyacinth compost

Potato compost

Banana com
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Result and Discussion
Cowpea yield

'.fhe 
response of grain yield of cowpea plants to the different olganic cornposr

combinations is presented in Fig L

o

x

o
o

o

\ .  \ .

Potatos; Binana

\ - { . b

Potato$; Hyacinth

\. \ ' . d.

Potatos: Chicken

Fig. l. Efl'ect of application of organic and chemical fertilizers on the yield ol'(}rwpea.

The rcsults indicate a significant increase in the grain yield as a result of
cornpost addition compared with that of control. This may he duc to the
decotnposition 01'organic material and relea$c of its nutricnts in available lblnr
rtrthcr than the bcncficial cl ' l 'ect of orgrrnic nattet'on soi[ chenrical, physical anc-l
biok-rgical properties (Onrran er a/., 1979). Such results are also irr closc
agrccmcnt with Ibrahim (1989); Ciaffar etal, (19921 and Saleh & Ahd El-Futrnlr
( 1997), who indicated that the application of organic manurcs f 'elt i l iz.cls
increascd thc yield of plants and theil nutrient$ uplake. The increasc o{ grain
yield depends on the type and the rates of olganic compost.

The percentage of increase ever the control of grain yield was 3().lJ, 75.3 and
102.3 under the different combinations of potato: banana tJeatnrents at ratios of
l ;3 ,  I  ; l  and 3:1,  respect ive ly .

In respect of the percentage of increase of grain yield was 44.5,99 and 109.9
in the combination treatments between potato and banana composts at ralio$ of

l:3, l: I and 3 : l, respectively.

Rcgarding the effect of potato with chicken composts application on sccd
yield, data show that lhe maximum increase ol'grain yrcld was occurrcd with

Eg1,pr. J.. loll Sci. 43,No. 4 (2003)
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YIELD RESPONSE AND NUTRIENT T]PTAKE OF'COWPCA . 571

potato/chicken composts. The percentage of increases of grain yield was 69.7,

102.2 and 134 at the ratios of I :3, I : I and -1: I over control treatment$,

respectively.

Oenerally, the use of chicken manute combined with potato compost gave thc

best results. The highest increase of grain yicld was ohtained under thc t 'tt ixture

treatments from potato: chicken composts followed by potato hyacinth anrl tlren

potato: banana treatmcnts as compared with inorganic treatments.

Avai I ab i li4' of mac ro nul r ie n ts
'Ihe 

data prescnted in Table 3 show that the application of organic cornpost

materials increased the total N and thc availabil ity of P, K, Ca and Mg in soil

samples as compared ttl that for control.

TABLE 3. Effect of application of different organic compost (10 tondfed) on the

total N and availability of P, K, Ca and Mg in the soil (mgkg'l).

P o t a t o : B a n a n a  ( l : 3 )

( t ; l )

( 3 : l )

Mean

Potato : llyacinth ( I : 3 )

(  I  ;  I )

( 3 : l )

Mean

P o t a t o : C h i c k e n  ( l ; 3 )

( l : l )

( 3 ; l )

Mean

L.S.D.0.05

502

7 i0

768

850

789

701

7 1 2

830

748

I  1 2 8

986

894

i 001

22.8

24 1

22.5

1 8 . 6

l 7 . 4

1 6 9

t 7 . 6

2 0 s
1 8 . 3

1 6 5

149

r 3 8

r s5
t47

77

95

l 1 2

95

t67

1 8 2

t 9 6

r82

3 0 1  |  3 1 4

17s | 255

t7s | 361

7.0t | 422

42.2 | 68.9
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The highest availability of macronutrients in compo$t-amended soil over
fertilizer treatment alone (control) could be attributed to difference between the
rate of loss and the rate of supplernent the nutrient under differrnt treatments.
The net nutrients application was slightly lower for the compost application
treatment than that fbr rhe mineral fertilizer treatment (control ltD% NpK) but
the nutrients were more available and efTicient, The pelcentage of this increa$e
related to the content of organic compost frorn these elenrents, thc deconrposition
degree of the organic materials and the release ol'its nutrients in available lbrnr.
The availability of elemenr$ to the plants depend on many factors such as the
chemical and physical properries of the soil. In this respecr, Abd El-Moez
(1985); Abd El-Moez & Saleh (1999) and Taalab (1999) poinred our rhar rhe use

of organic fertilizers increased the availability of many nutrients, and enhanced
the total uptake by plants.

U pt ake of nmc ronut r ie nts

The data in Table 4 represents the average or each element for three rarios of
both compost mixture. The increase of nitrogen uptake reaches 3, I.4 and 3.7
times than that of the control for (Po ; Ba), (Po : Hy) and (Po : Ch) rrearmenrs,
respcctively. (Po : Ch) is supcrior for nitrogen uptake due to their enrichmenr in
nitrogcn (Table 2). In addition, potato combined with chicken manure at rario
(3:l) is superior for nitrogen uptake. This may be due to the formed nitrogen in
chickcn manure which was casily to lose by leaching and volati l ization. On thc
othcr side the bounded nitrogcn in potato compost.

In the case of phosphorus, uptakc of P was 1.63, 1.62 and 1.9 times than thar
of the control treatment at ratios 3:l for (Po:Ba), (Po;Hy) and (Po;Ch) rreatments,
respectively. It is worth mention that the mixtures of potato and chicken compost
were mush more efl'ective on increasing the phosphorus uptake by cowpea.

Thc composts (potato + banana, potato + hycinth and potato + chicken

manure) application increased the uptake of K, Ca and Mg by cowpea compared
to the control treatment (Table 4 ). The increase for K uptake were 2,2.1 and

2,25 and for Ca were 2.03, 2.2 and 2.4 and for Mg were 2.06, 2.19 and 2.36

times than that of the control, respectively.

It is clearly evident from the data presented in Table 4 that the increase ol N,
P, K, Ca and Mg uptake were paralled t<r the increase in grain yield of cowpea.

Eglpt. J. Sai/.9cj. 43, No. 4 (2003)
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YIELD RESPONSE AND NUTRIENT UFTAKE OF COWPCA... s73

TABLE 4. Effect of application of different organic compost (10 tondfed) and

chemical fertilizers on macronutrients uptake of cowpea'

The uptake of macronurrients of cowpea grain increased with an application of

organic compost as compared to control (chcmical fertilizer)'

This finding is in close agreement with those of Pritam er al. (1994) who

found that the addition of organic fertilizers enhanced the uptake of N, P, K' Ca

and Mg by wheat plants. They concluded that, this effect could be attributecl to

one or more of thc follqwing reasons; a) improvcment of root CEC. b) synthcsis

of certain stimulating substances. c) tmprovement of microbial populatitln and

physical properties of soil.

Eg1'Pr. J- Sail Sci' 43, No 4 (2001)

Control ( chemical )

P o t a t o : B a n a n a  ( l : 3 )

( l : l )

( 3 : l  )

Mean

P o t a t o : h y a c i n t h ( l : 3 )

L.S.D.0.05

235

4 1 5

8 1 5

852

694

285

3t-:

385

329

780

894

925

866

69

84

t25

1 2 8

l l 2

1 0 2

l l l

120

tlz

l 1 4

l 3 l

1 4 8

l 3 l

415 |  76

401 |  74

431 I  82

l 6

25

36

3 8

33

29

3 5

4 l

3 5

30

38

45

3 8
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Conclusion

The results presenred in this work for the field trial conducted to assess the
potential benefits to cowpea from fertilizing with different rati<ls of (po ; Ba),
(Po ; Hy), (Po : ch) and chemical fertilizer revealed best yield and nurrienr.
uptake were most apparent with potato ; hyacinth at ratio of (3 ; I ).
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