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Amendment of Acid Soils Using Crab Shell Powder

AYDIN ADILOGLU* and SEVINÇ ADILOGLU

Department of Soil Science, Faculty of Agriculture
Namik Kemal University, Tekirdag 59030, Turkey

Fax: (90)(282)2931454; Tel: (90)(282)2931442; E-mail: a_adiloglu@hotmail.com

This research was carried out in order to determine the
effects of increasing crab shell powder on some macro and
micro element content of maize plant under acid soil condi-
tions. For this purpose, Haploxeralf soil was used according
to US Taxonomy. The experiment was done under greenhouse
conditions with three replications and maize was grown. Four
different doses of crab shell powder (0, 5000, 10000 and
15000 kg ha-1) were applied to each pot. Nitrogen fertilizer
was applied to each pot 200 mg kg-1 as NH4NO3 whereas
phosphorus fertilizer was applied to each pot 100 mg kg-1 as
KH2PO4. According to the results, dry matter amount, N, P,
Ca, Mg, Fe, Cu and Mn contents of maize plant increased
with increasing of crab shell powder applications. Potassium
content of maize plant decreased with increasing crab shell
powder applications while zinc content was not affected. All
these increases and decreases were statistically significant at
the confidence level of 1 %.
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izer, Macro elements, Trace elements.

INTRODUCTION

There is a strong relationship between fertility and chemical properties
of soils. The main chemical characteristic of soil is pH value. The value of
pH directly affects the plant nutrient availability in soil. The decrease and
increase of pH value cause the deficiency and toxicities of some mineral
nutrients. The decrease of pH value makes acid soils.

The low soil pH value is associated with a number of soil chemical and
biological characteristics that manifest themselves as the components of
the problem acid soil syndrome. These components may adversely affect
plant growth. These specific problems in acid soil conditions as; Al toxicity,
Mn toxicity, Mo deficiency, legume nodulation failures, increase in plant
disease and Ca and Mg deficiency. Hydrogen ion toxicity, decreased phos-
phorus availability and toxicities of some other trace elements and heavy
metals have also been reported1.



The effect of increasing rates sewage sludge to Alfisol soils was inves-
tigated by Tanu et al.2. Dry matter amount, N, P, some trace element con-
tents of maize plant increased with sewage sludge application.

Fe, Cu, Zn, Mn, N, P, Ca and Mg contents of hazelnut plant increased
with increasing different organic amendments to acid soil3.

Adiloglu4 and Aydin et al.5 reported that dry matter amount, N, P, Ca
and Mg contents of plants increased, but K, Fe, Cu, Zn and Mn content of
plants decreased with increasing rates of lime application to acid soils.

Nyamangara et al.6 investigated the effect of some organic amend-
ments application on some macro and trace element contents of acid soils.
They found that N, P, Ca, Mg, Fe, Cu, Zn and Mn contents of acid soil
increased with organic amendments application, potassium content of acid
soil decreased with this application.

The effect of increasing rates of crab shell powder application to acid
soil on some macro and trace element contents of maize plant was investi-
gated in this research.

EXPERIMENTAL

The clay acid soil was used is a Haploxeralf according to US Soil
Taxonomy. Soil sample was analyzed for pH7, organic matter8, available
phosphorus9, exchangeable potassium10, exchangeable calcium and mag-
nesium11, available iron, copper, zinc and manganese12 and texture13.

Crab shells collected from Black sea were washed thoroughly with tap
water and then steamed. The solid material obtained was dried, milled and
sieved to powder with diameters of < 0.149 mm (100 mesh, USA). crab
shell powder was analyzed for pH, organic matter, nitrogen, phosphorus,
potassium, calcium, magnesium, iron, copper, zinc and manganese accord-
ing to suitable methods.

The experiment was conducted in a randomized block design under
greenhouse conditions with three replications. For this purpose, soil sample
was through 4 mm (mesh no: 5, USA), then packed into 2 kg pots. Main
pots of the experiment were four treatments: without crab shell powder
(CSP) with addition of 5000 kg ha-1 CSP; 10000 kg ha-1 CSP and 15000 kg
ha-1 CSP to soil. A 200 mg kg-1 N (as NH4NO3 form), 100 mg kg-1 P2O5 (as
KH2PO4 form) were applied to each pot. Pionner 3377 MF hybrid maize
seed was used in this experiment. Two plants were left on each pot after
germination. Plants were harvested after 60 d and dried at 70 ºC and ground
for analysis. Total nitrogen content of plants were determined by Kjeldahl
method, total phosphorus content were determined by vanadomolybdo
phosphoric acid yellow colour method, total potassium content were
determined by flame photometer, calcium and magnesium contents were
determined by EDTA titration method and Fe, Cu, Zn and Mn contents
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were determined by atomic absorbtion spectrophotometer14. The results of
plant analysis were evaluated statistically15.

The analysis of the soil and crab shell powder used in this experiment
are presented in Table-1.

TABLE-1 
SOME PROPERTIES OF THE SOIL AND ELEMENTAL 

COMPOSITION OF THE CRAB SHELL POWDER 

Parameter Soil Crab shell powder 

pH (1:2.5 water extract) 5.800 8.16 
Sand (%) 27.200 - 
Silt (%) 30.200 - 
Clay (%) 42.600 - 
CaCO3 (%) - 27.10 
Organic matter (%) 1.300 62.40 
P (g kg-1) 0.016 30.00 
K (g kg-1) 0.250 0.80 
Ca (g kg-1) 1.100 234.00 
Mg (g kg-1) 0.300 13.00 
F (mg kg-1) 2.600 780.00 
Cu (mg kg-1) 0.400 420.00 
Zn (mg kg-1) 1.020 870.00 
Mn (mg kg-1) 3.800 660.00 

RESULTS AND DISCUSSION

Effect of crab shell powder application on dry matter amount of
maize plant:  The effect of increasing crab shell powder application on
dry matter amount of maize plant is given in Table-2. Dry matter amount
of maize plant increased with increasing rates of crab shell powder. This
increasing effect of crab shell powder was significant statistically at the

TABLE-2 
EFFECT OF INCREASING RATES OF CRAB SHELL POWDER (CSP) 

APPLICATION ON DRY MATTER AMOUNT OF MAIZE PLANT* 

Dry matter amount (g pot-1) 
Treatment 

1 2 3 
Average 

0 kg CSP ha-1 2.89 3.20 3.32 3.13 a 
5000 kg CSP ha-1 3.62 3.80 3.46 3.62 b 
10000 kg CSP ha-1 3.90 4.05 4.12 4.02 c 
15000 kg CSP ha-1 4.50 4.72 5.05 4.75 d 

*Same letter signs no statistically significant differences between them at 
the level of 0.01. 
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level of 1 % confidence level. Average dry matter amount for without crab
shell powder  application and 15000 kg CSP ha-1 were determined 3.13 and
4.75 g pot-1, respectively. Previous researchers also found that increasing
rates of some organic manures application to acid soils increased dry matter
amount of different plants16-20. This is because with some organic manures
application to acid soils, soil acidity was neutralized whereas soil pH
increased in comparison to the initial level. Consequently, some macro
and trace elements availability in soil and dry matter amount of plants
increased in the acid soil.

Effect of crab shell powder application on some macro element
contents of maize plant:  The effect of increasing crab shell powder
application on average N, P, K, Ca and Mg contents of maize plant are
given in Table-3. Table-3 shows that nitrogen content of maize plant
increased with crab shell powder application. The effect of crab shell powder
application on N content of maize plant was found to be statistically
significant at the confidence level of 1 %.

TABLE-3 
EFFECT OF INCREASING RATES OF CRAB SHELL POWDER (CSP) 

APPLICATION ON SOME MACRO ELEMENT  
CONTENTS OF MAIZE PLANT* 

Some macro elements** (%) 
Treatment 

N P K Ca Mg 
0 kg CSP ha-1 1.17 a 0.15 a 3.19 a 0.38 a 0.11 a 
5000 kg CSP ha-1 2.10 b 0.18 b 2.96 b 0.46 a 0.15 a 
10000 kg CSP ha-1 2.25 c 0.20 c 2.82 b 0.62 b 0.21 b 
15000 kg CSP ha-1 2.40 d 0.22 c 2.55 c 0.86 c 0.22 b 

*Macro elements are evaluated individually and same letter signs no 
statistically significant differences between them at the confidence level of 
0.01;  **Values are average of three replications. 

Organic matter mineralization of acid soil was increased with calcium
compounds application to acid soil. Consequently, N uptake of plants
increased under acid soil conditions21.

Similar results reported by some earlier researchers2,3,22 under differ-
ent organic fertilizer application conditions.

Phosphorus content of maize plant increased with crab shell powder
application (Table-3). This increasing was found to be statistically signifi-
cant at the level of 1 %. Acid soil pH increased with crab shell powder
application; therefore phosphorus availability was affected positively by
this situation23-25.

Potassium content of maize plant decreased with crab shell powder
application. The effect of crab shell powder application on K content of
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maize was found to be statistically significant at the level of 1 %. The same
observation was also obtained by earlier researchers. Decrease in K
content of different plants by organic manure application was also found
by some earlier researchers24,26,27.

Average calcium content of maize plant increased from 0.38 to 0.86 %
with crab shell powder application (Table-3). This increase was found to
be significant statistically at the level of 1 %.

When Ca compound applied to acid soil, Ca deficiency was hindered
and Ca availability increased under acid soil conditions19.

Magnesium content of maize plant increased with increasing rates crab
shell powder application. The effect of crab shell powder application on
Mg content of plant was found to be significant statistically at the level of
1 % (Table-3).

Effect of crab shell powder application on some trace element
contents of maize plant:  The effect of increasing crab shell powder
application on average Fe, Cu, Zn and Mn contents of maize plant are
given in Table-4, which shows that Iron content of maize plant increased
with crab shell powder application. The effect of crab shell powder appli-
cation on Fe content of maize plant was found to be statistically significant
at the confidence level of 1 %. This may be attributable to high Fe content
of crab shell powder.

TABLE-4 
EFFECT OF INCREASING RATES OF CRAB SHELL POWDER (CSP) 

APPLICATION ON SOME TRACE ELEMENT  
CONTENTS OF MAIZE PLANT* 

Some trace elements** (mg kg-1) 
Treatment 

Fe Cu Zn Mn 
0 kg CSP ha-1 50.4 a 13.2 a 41.6 a 52.4 a 
5000 kg CSP ha-1 52.7 a 16.8 b 42.8 a 58.6 b 
10000 kg CSP ha-1 62.5 b 18.1 b 43.2 a 62.5 c 
15000 kg CSP ha-1 68.2 b 21.6 c 43.4 a 70.8 d 

*Trace elements are evaluated individually and same letter signs no 
statistically significant differences between them at the confidence level of 
0.01; **Values are average of three replications. 

Copper content of maize plant increased with crab shell powder appli-
cation. This increase was found to be significant statistically at the level of
1 % (Table-4). Zinc content of maize plant increased with crab shell
powder application. But, this increase was not found statistically signifi-
cant (Table-4). This is probably because Zn content of the soil is high and
therefore crab shell powder application was not affected by Zn content of
maize plant, statistically. Manganese content of maize plant was positively
affected by crab shell powder application (Table-4).
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The present trace element results are consistent with the earlier obser-
vations for different plants under different soil conditions with different
organic soil amendments applications2,28-34.
Conclusion

According to the results of this study, dry matter yield, N, P, Ca and
Mg content of maize plant increased with increasing rates of crab shell
powder application to acid soil. Potassium content of maize plant decreased
with crab shell powder application. While trace element (Fe, Cu, Zn, Mn)
contents of maize plant increased with crab shell powder application to
acid soil. Acid soil fertility increased with crab shell powder application in
this research. These results are very important for acid soil conditions.
Because, phosphorus deficiency, Fe, Cu, Zn and Mn toxicities and hinder-
ing of nitrogen mineralization were seen frequently in these soils. In con-
clusion, crab shell powder, a new organic fertilizer and amendment, is sug-
gested for acid soils to increase the fertility and plant nutrition.
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