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Abstract:

A laboratory experiment has been carried out in the College of Science-University of Salahaddin to
study the effect of different levels (0,5,10 and 15%) and sizes(250 and 1000um) of walnut seeds residues and
(160mg.kg™) phosphorus fertilization on the concentration of phosphorus availability and alkaline
phosphatase activity in calcareous soil during 15 and 30 days period of incubation, the experimental design
in factorial complet randomize design (C.R.D) with three replications. The results indicated that the
application of different levels of walnut seed residues decreases the concentration of phosphorus availability
and alkaline phosphatase activity, however the results revealed that combination between levels and sizes of
sieved walnut seed residues and phosphorus fertilizer significantly (p<0.05) affected the alkaline phosphatase
activity and the concentration of available phosphorus, the highest values (29.633 pgPNPg™.hr'and
6.442mg.kg™) have been recorded in treatments combination received 1000um, 15% walnut seed residues
and phosphorus fertilizer, respectively.
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Introduction:

The soil is a living dynamic system  well as protein, vitamin and mineral profiles, also
containing many free enzymes, immobilized extra-  estimated that 70% of the fruit weight is husk and
cellular enzymes within enzymes inside the  shell “.
microbial cells. The soil enzymes include a wide Phosphorus is an essential element for plant
spectrum  of  oxidoreductases,  transferase, growth and other living organisms such as microbes
hydrolyzes and lyses. Enzymes present in soil are ~ and havea role in energy transport, cellular
like enzymes in other systems ‘. Enzymes are  structures, and nucleic acids and is thus essential for
viewed to be an important soil components, their life >°. while calcareous soil is widespread through
activities in soil have the potential to provide unique  the word involved Kurdistan region soils, thus the
biological information of soils; along these lines, availability of phosphorus in these soils are low due
they are alluring as one proportion of soil health . to the high calcium carbonate (CaCOs3) which lead
Phosphatase is an enzyme of great agronomic value  to chemical fixation of phosphorus as well as the
because it hydrolyses compounds of organic large quality of walnut seed residues particularly the
phosphorus and transforms them into different hard parts of seed discharge to the landfill as solid
forms of inorganic phosphorus, which is  waste without taking benefiting of it in economic
assimilating by plants *. Plant residues applicationis  and agricultures term. Thus, the aim of this research
an important way to maintain soil productivity. The is to determine the availability of phosphorus and
walnut (Juglans regia L.) is the most trees  alkaline phosphatase activity of calcareous soil after
widespread around the world, particularly in the  treating the soil by walnut residue.

Kurdistan region. Walnut is nutrient-dunce food
mainly owning to the fact that it is fat contetnt as
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Materials and Methods:

A laboratory experiment has been carried
out in the College of Science-University of
Salahaddin to study the effect of different levels and
sizes of walnut seeds residues and phosphorus
fertilization on the concentration of phosphorous
availability and alkaline phosphatase activity in
calcareous soil, the experimental design in factorial
CRD (Complete Randomise Desigen) with three
replications. The soil used in this research was
taken in Debaga location, some characteristics of
studied soil are presented in Table (1). The first
factor involves walnut residues sieved in 250um
and1000um, the second factor is walnut residues
dose (0, 5, 10 and 15%), the third factor involves
the application of triple superphosphate (160mg/kg)
and without fertilizer application. Hence 16
experimental combination treatments have been
tested in every three replicates making a total of 48
combination treatments that have been incubated at
25°C for 15and 30days, after incubation the
treatments analyses for.

Table 1. Some physical and chemical properties
of soil used in the study .

Particle Size Distribution Sand 270
(PSD) g Kg'* silt 416
Clay 314
Textural name Clay
loam
pH 7.7
EC (dS m™h)at 25°C 0.63
Organic Matter g Kg™ 1.1
soil
Total CaCO; g Kg™ soil 350
Total Nitrogen % soil 0.35
Total Phosphorus mg .Kg’ 260
! soil
available Phosphorus 11
ppm soil
Soluble ions mmol, L Ca? 1.6
Mg  0.42
Na"™*  1.01
K 1.68

Available phosphorus:-
The available phosphorus was determined
by Olsen-extractable and stannous chloride methods
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using the spectrophotometer at (730nm) as
described by .
Alkaline phosphatase

The Alkaline phosphatase has been

determined using p-nitrophenyl phosphate substrate
made ina buffer solution with pH=11,1g of moist
soil has been treated with0.25ml of toluene,4 mi
modified buffer(pH=11), 1 ml of p-nitrophenyl
phosphate made in the same buffer, mixed and
incubated for 1h at 37°C. After the incubation, 1ml
of 0.5M CaCL2 and 4ml of0.5M NaOH have been
added, and the content has been mixed and filtered
through a filter paper. The dsabsorbance in the
filtrate has been measured at400 nm using a
spectrophotometer as described by 2

Results and Discussion

Data present in Fig. (1) indicates that walnut
residual levels significantly (p <0.05) diminished
the concentration of available phosphorus and
action of phosphates enzymes in calcareous soils.
The  highest  values  (5.261mg.kg®  and
25.073ugPNP™.hr") have been recorded in control
(W0%), while the lowest values (3.064 mg.kg™ and
22.388ugPNP™.hr) have been recorded in case of
application the (W, 5% ) respectively. Beyond this
level of walnut residues, the concentration of
available phosphorus and the action of alkaline
phosphatase gradually has increased with increment
the levels of walnut residues. This result indicates
that organic residues may play central roles
enhancing the adsorption capacity of soil to
phosphorus also the decomposition of the amended
residues releases basic cations like calcium
magnesium , or trace elements such as the Fe that
react with phosphorus which lead to form insoluble
compounds. This result and deciphering partially
agreed with those reported by ° shows that crop
residues can improve soil quality by increasing soil
organic matter advanced soil structure formation,
expanding soil microbial biomass, and enhancing
various enzymatic activities. The utilize of organic
materials, including plant residues, to amend rock
phosphate has been found to extend the availability
of P from the phosphorouse rock in soils, that
application of plant residues increments the
availability of native soil P *°,
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Figurel. Effect of walnut seed residues % on alkalinephosphatase and
available phosphorusin calcareous soil

Data present in Table (2) indicates that a
combination between sieved walnut seed residues
size, phosphorus fertilizer, and incubation periods
significantly (p<0.05) affected the alkaline
phosphatase and available phosphorus in calcareous
soils. The highest values (29.52 and 5.6mg.kg™)
have been recorded in combination treatments (S,
P,D;) and (S:P;D,), while the lowest values
(18.394ugPNP™.hr' and 3.275mg.kg™) have been
recorded in case of combination treatments (S; P,D,
and S; P,D,), respectively. This result indicates that
applying phosphorus fertilizer with walnut residues
for short time enhanced phosphatase enzymatic
activity, while the application of fine particles
walnut seeds residues increase the concentration of
phosphorus availability. The fertilization is a
significant rural practice for improving nourishment
of plants, reaching high yield, and furthermore , for
changes of soil environment, such as, the chemistry
of soil carbon and nitrogen, which can change the
activity and diversity of soil microorganisms.
Microorganisms may react to changing states of soil
environment by modification of composition in
microbial community and the total quantity of

microbial biomass. Additionally, changes in
microbial community influence transformation of C
and N in the soil ecosystems by along these lines
enhanced enzymatic activity. Likewise availability
phosphor increment by application fertilizer may be
due to the fact that soils pH values brought by
walnut application down to values are perfect for P-
availability, while the higher levels of walnut seed
residues might be raising the pH values that restrict
the P-availability besides the organic fertilizer
upkeep is an important to factor in controlling
phosphorus availability. This result is similar to
those '* that indicate combined fertilization that may
improve biological characteristics in deeper parts of
the soil profile and possibly increase biological
activity in agroecosystems, alkaline phosphates
have been increased to various degrees by all liming
materials, especially on the silty clay. The
increment in P concentration in the soil solution by
fertilizer expansion upgrade the phosphate ions
absorbed by roots, microbial biomass, or retained
through sorption-desorption precipitation
dissolution, immobilization and mineralization
mechanisms *.

Table2. Combination effect of sieved walnut seed residues size, phosphorus fertilizer and incubation
periods on alkaline phosphatase and available phosphorus in calcareous soils:

Sieved walnut seed

. Phosphorous Incubation Alkaline phosphatase Available phosphorous

re(slll(:#)e S fertilizer days MgPNPg Lhrt mg.kg™
15 24.338" 3.275

P1(0 mg.kg™ 30 18.519¢ 5.6

S1(250pm) O meka) 15 24.804° 3.896"
P2(160 mg.kg™) 30 20.881 3.822"

15 23.623" 3.326"
-1 d ab

sogsooumy PO 0 P
P2(160 mg.kg™) 30 22.125™ 4.714%
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The same litter referred to non-significant effect,
while the different litters referred to significant
effect.

Data analysis in Table (3) indicates that a
combination between levels and sizes of sieved
walnut seed residues and phosphorus fertilizer
significantly  (p<0.05) affected the alkaline
phosphatase activity and the concentration of
available phosphorus in calcareous soils. The
highest ~ values  (29.633  ugPNP™.hr'and
6.442mg.kg") have been recorded in treatment
combination (S,W,Pland S,W3P,), respectively
while the lowest values of (15.001 pgPNP™.hr*
and 1.376 mg.kg™) have been recorded in case of
treatments combination (S;WsP; and  S,W,
P,)treatment, respectively. These results show that
plant residue provides an increase in surface area of
soil particles at that point which improve the
association phosphatase to clay fraction in soil and

decline the enzyme activity that hs been identified
with the way that the activity of clay adsorbed
enzyme is lower than free enzyme ;however, the
utilization of walnut residues to soil encouraging
microbial colonization because the plant residues
manage soil moisture, temperature, aeration, pH, the
carbon- nitrogen ratios in which ha vean important
role for microbial activity, also enhanced
availability nutrient also the P deficiency enhanced
the activity of the phosphate from fungi and other
microorganisms. These results agree with those that
have been reported by . They reported that the
addition of organic residues can stimulate
enzymatic activity as a result of microbial
proliferation or enzymatic induction in response to
the added residues. Available nitrogen, phosphorus,
and potassium in soil was significantly (p=0.05)
increased with different rates of application of plant
residues level*.

Table 3. Combination effect of sieved walnut seed residues size, Walnut residues levels and
phosphorus fertilizer on alkaline phosphatase and available phosphorus in calcareous soil.

Sieved walnut % Walnut seed Phosphorous Alkaline Available
seed residues residues fertilizer phosphatase phosphorous
(um) 1 ugPNPg_l.htr)_dl mg.kg;)l
P1 (0 mg.kg?) 23.459" 5.803"
0,
WO (%) b5 (160 mg.kg?) 20.920% 4.259%
P1 (0 mg.kg?) 20.167° 4,078
0,
S1(250um) W2(5%)  py (160 mg.kg”) 23112 4.196"
P1 (0 mg.kg?) 23.019™ 4.476%°
0
W3 (10%) P2 (160 mg.kg™) 27.541%® 2.761%
P1 (0 mg.kg?) 19.069% 3.393¢
W4 (15%) P2 (160 mg.kg™) 25.799% 4.222%
P1 (0 mg.kg?) 29.633? 6.229%
WO (0%) P2 (160 mg.kg™) 26.28% 4.753%<
P1 (0 mg.kg?) 20.634 1.376°
0,
s2(1000um) W2(5%)  p) (160 mg.kg?) 25,64 2603
H W3 (10%) PL (0 mg.kg?) 18.769% 3.844"
P2 (160 mg.kg™) 25.167%° 4,05
P1 (0 mg.kg?) 15.001° 4.87%
WAS%) by (160 mgkg?) 26207 6.442°

The same litter referred to non-significant effect, while the different litters referred to significant effect

Conclusions:

The application of 5% levels of walnut seed
residues significantly decreased the concentration
of available phosphorous and the activity alkaline
phosphatase respectively. Beyond this level of
walnut residues, the concentration of available
phosphorus and the action of alkaline phosphatase
gradually increased with increment the levels of
walnut residues; however, the application of walnut
seed residues with phosphorus fertilizer for short
period which increases the concentration of
available phosphorus and the action of alkaline
phosphatase in calcareous soil.
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