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ABSTRACT

INTRODUCTION

Organic farming aims to provide
sustainable altemative agricultural systems
(Stockdale et al., 2001). The management of
organic farms excludes the use of synthetic
fertilizers and pesticides, while increasing and
mamtaining soil fertility over the long-term
(IFOAM, 2000). To achieve this, organic
farming enhances internal nutrient cycling by:

incorporating crop residues, introducing crop
rotations, using green manures (nitrogen
fixing leys) and different types of organic
fertilizers. The scarcity of organic fertilizers
(manures and slurries) in many agricultural
areas often results in highly negative nutrient
balances in organically managed agricultural
lands (Alfoeldi et al., 2002).
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Organic farming currently occupies
about 0.3% of agriculture land, mostly in
developed countries. This land is farmed
according to rules administered by various
organic farming associations that, in the case
of crops, disallow the use of most inorganic
compounds for crop nutrition, synthetic com-
pounds for pest, disease and weed control, and
more recently, genetically modified cultivars.
Conventional farming, vary enormously in
range and amount of ‘organic agriculture —
prohibited” inputs. They include, for example,
many farms in developing countries where
agrochemicals are not used because they are
either not available or are too expensive
(Conner. 2008).

Organic agriculture has been critici-
zed as low-yielding as and less efficient than
conventional agriculture in its use of land and
resources (Trewavas, 2004). Several trials
comparing between organic and conventional
farming systems had shown significantly
lower yields under organic systems (Stanhill,
1990 and Ryanet et al., 2004). Padel and
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Lampkin (1994) reported that crop yiqld
comparisons depend on the crop in question,
with 60% lower yields in California rice
(Oryza sativa L) and 50% higher yields in
Midwest oats (4vena spp) for organic
agriculture. Other studies of organic and/or
alternative (low input/sustainable) systems
resort yields comparable to conventional
systems in tomatoes (Lycopersicon lycope-
rsicum) (Clark et al., 1999), apples (Malus
spp.) (Reganold et al., 2001), soybeans
(Glycine max (L) Merr.) (Pimentel et al.,
2005) and Zea mays (Pimentel e al., 2005).

Therefore, the objective of the present
work is a trial for inducing the productivity of
pepper crop under organic farming system by
using the agriculture residues compost (as
source of organic N), enriched with rock phos-
phate (as source of phosphorus) as compared
to the recommended rates of mineral fertiliza-
tion under conventional farming system.
Essential parameters of yield and yield com-
ponents were evaluated.

MATERIALS AND METHODS

A field trial was conducted
on a loamy sand soil at Ismailia Agricultural
Research  Station, by cultivating pepper
(Capsicum annum L., cv Marrkony) at
summer season of 2005. Main and interaction
effects of different rates of compost (as a
source of organic N) and rock phosphate (as P
source) on yield components and nutrients
content of pepper plant were achieved. The
experiment was carried out following the
randomized complete block design, with three
replicates for each experimental unit. The
compost was added by thorough mixing with
the surface soil layer at a rate of 10 ton/fed
(150 kg organic N fed') and 15 ton/fed (225
kg organic N fed") for compost, which was
combined with four P,Os rates of (0, 60, 90
and 120 kg P,0s fed') in the form of rock
phosphate (12 % P,0s). One K fertilization
rate (24 kg K,O fed') was added in the form
of feldspar (8 % K;0). The N, P and K
fertilization was run entirely through prepa-
ring the soil before planting, at the reco-
mmended doses of mineral N, P and K
fertilization (ammonium sulfate = 400 kg fed"
as source of N, super phosphate = 200 kg fed"
as source of P and potassium sulfate = 300 kg

fed! as source of K) to act as a control
treatment which were compared to the other
organic treatments.

The experimental plots soil were
sampled initially before pepper planting to
determine some physical and chemical proper-
ties according to the standard procedures
outlined by Cottenie (1980) (Table, 1).

Chemical properties of the tested
compost and rock phosphate were measured
according to the standard methods described
by Cottenie (1980) and are shown in (Table,
2). Plant samples were collected from mature
pepper plants at harvest stage for analysis.
Plant samples were dried at 65C° for 48 hrs,
ground and wet digested using H,SOs H:O.
method (Cottenie, 1980). The digests were
then subjected to measurement of N using
Micro-Kjeldah! method; P was assayed using
molybdenum blue method (Chapman and
Pratt, 1961), while K was determined by
Flame Photometer. Ascorbic acid content was
assayed using oxalic acid method (Jacobs,
1951).
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Table (1): Some physical and chemical properties of the soil used.

Soil property Value Soil property Value
Particle size distribution % pH (1:2.5 soil suspension) 7.52
Coarse sand 69.9 ECe (dS m™) 1.26
Fine sand 142 Soluble ions (meq L)

Silt 5.70 Ca™ 6.12
Clay 102 Mg™ 4.60
Texture Loamy sand Na' 1.94
CaCOs % 2.50 K 0.12
Saturation percent 23.3 CO;” nd
Organic carbon % 0.01 HCOy 220
Available N (mg kg') 9.3 Cr 4.98-
Available P (mg kg) 1.8 SO, 3.60
Available K (mg kg’ 67.5 CEC (meq 100 g soil) 6.50

Table (2): Some chemical anic compost and rock phosphate.

p— T

properties of the used org

ganic
carbon
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RESULTS AND DISCUSSION

1. Effect of organic N and P fertilization on
vield and yield components of pepper
plants.

Results in (Table, 3) indicate
that increasing P fertilization rate under both
organic N rates significantly and or insigni-
ficantly increased for both yield and yield
components. The mostly induced parameters,
ie., marketable, unmarketable yields (unmar-
ketable yield was mean first and second
packing), bell length and diameter, ascorbic
acid content, and root dry weight all of which
under the highest rates of applied organic N
(225 kg N fed') as well ‘as the highest P
fertilization rate (120 kg P,Os fed"). However,
the highest values of stem and leaf dry
weights were recorded under the highest
organic N rate + 39 P rate.

In other words the dual synergistic
effect probably was mutual .for N and P.
However, the average values of yield and
yield parameters increased significantly under
higher organic N compared with the lower N
one. Dibb et al. (1990) attributed the role of N

and P in crop fertilization leading to increased
absorption of both slements to that in twn
increased top growtl, particularly as a result
of N absorption. Alabi (2001) reported that
pepper production enjoys maximum benefit of
organic manure from household refuse for soil
fertility imaintenance., Organic manure cof-
tains large amounts of all the mineral nutrients
needed by plant. Increasing the rate of bothi P
and organic fertilizer treatments significartly
enhanced fresh fruit yield per plant when
compared with the control treatment. This also
enhanced significantly the yield per hectare
and yield. components such as the fruit lerigth
and diaraeter (Alabi, 2006).

Results in Table (4) indicate drastic
decresnents in both marketable and ummar-
ketable yield of pepper under all treatments of
orgaric farming as compared with mineral
fortil'ization farming, The rate of reducdon
was partially compensated by increasing the
added organic N rate from 150 to 225 kz N
fect! and adding higher P rates consistently.
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Table (3): Interaction effect between organic N and P fertilization rates on yleld and yield

Compost
N
kg fed™
™)

150

120 | Mean

Unmarketable yield ton fed’
0.497 | 0.667 | 1.080 | 1.190
0,557 | 0.833 | 1.163 | 1.193
0,527 | 0.750 | 1.121 | 1.191

Marketable yield ton fed™
7.507 | 7.747 | 9.270

225 6.187 | 8.660 | 9.380 | 9.630
Mean | 6.005 | 8.083 | 8.563 | 9.450

5.823 7.587
8.464

8.025

L.SD.G35 N=0.243 P=0242 NP=0.342
Mineral fertilization=10.45

L.S.D.0.5 N=0.058 P=0.039 NP==0.056
Mineral fertilization= 1.710

Bell length cm

Bell diameter cm

150 9.660 | 11.21 | 12.35 | 12.45

8.143 | 8.710 | 8.967 | 9.017 | 8.709

225 1145 | 1247 | 13.70 | 14.50

8.680 | 8.757 | 9.017 | 9.230 | 8.921

Mean | 10.55 | 11.84 | 13.02 | 13.47

8411 | 8.733 | 8.992 | 9.123

L.8.D.0.5 N=0.284 P=0.504 NP=0.713
Mineral fertilization=10.44

L.S.D.0.5 N=0.112 P=0.232 NP=0.328
Mineral fertilization= 8.620

Ascorbic acid content%

Root dry weight g plant”

52.19 [ 54.93 | 61.38 | 63.24

57.94

1.643 | 1.813 [ 2.903 | 2.927 | 2.322

52.85 | 61.60 | 63.04 | 63.97

60.37

1.720 | 2.257 | 2.957 | 2.963 | 2.474

52.52 | 58.26 | 62.21 | 63.60

1.681 | 2.035 | 2.930 | 2.945

L.S.D.0.5 N=2.147 P=1.229 NP=1.738
Mineral fertilization= 56.28

L.S.D.0.5 N=0.039 P=0.068 NP=0.097
Mineral fertilization= 3.340

Stem dry weight g plant”_

Leaf dry weight g plant”

2.777 | 4.740 | 4.850 | 5.220

2,023 [ 2513 3,193 | 3.823 | 2.888

2.979 | 5.010 | 5.620 | 5.547

2.127 | 2.400 | 4.537 | 4.400

2.878 | 4.875 | 5.235 | 5.383

2.075 | 2.456 | 3.865 | 4.111

L.S.D.0.5N=0.152 P=0.248 NP=0.351
Mmeral femlxzaton—lO 84

Note: ton: etnc ton

The reduction in marketable and
unmarketable yield amounted to (-44.3% and
~70.9%), respectively, under 150 kg organic N
and without adding P corresponding to
(-40.8% and -67.4%) for 225 kg organic N
and zero P, respectively. Increasing P rate

L.S.D.0.5 N=0.114 P=0.260 NP=0.368
Mineral fertnllzatxon— 9530

gradually diminished these reduction percen-
tage to (-11.3 and -30.4) for marketable and
unmarketable yield versus (-7.85 and -30.2)
for both types of yield under 225 kg organic N
+ 120 kg P,O; fed™.

Table (4): Surplus (V) or deficit (-) values for yield relating the different organic
fertilization treatments over or under those obtained by the mineral

fertlhzatl on treatment
Treatment 1

" Yield (ton fed"

Organic N

Marketable (%)

Unmarketable (%)

-44.3 -70.9

-28.2 -61.0

150

-25.9 -36.8

-11.3 -30.4

4038 674

-17.1 -51.3

-32.0
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Finally, the most promising treat-
ments could be: treatments of (225 kg organic
N + 120 kg P,0s fed') which showed a
decrement of (-7.85%) and (225 kg organic N
+90 kg P05 fed’) with a decrement of
(-10.20%). Translating these values into net
income by takirg into considerations the price
of added fertilizer and expected price of
marketable yield, the calculations reveal that
the net income for the both organic treatments
could be higher than that of conventional
farming treatment by 4673 and 5541 Egyptian
pound, respectively. The treatments of (225 kg
organic N + 120 kg P,0; fed') followed by
(225 kg organic N + 90 kg P,0s fed™) could
be recommended for obtaining the highest rate
of income from the marketable yield of

pepper.

With regard to marketable pepper
vield under organic farming, correlation
coefficient (r) between the marketable pepper
yield (y) and each of stem dry weight at
harvest stage, root P content, available N in
soill and plant height was positively signifi-
cant.

Meanwhile, the multiple linear reg-
ression shows that there is a highly significant
correlation (P=0.01) relating marketable
pepper yield (Y) to stem dry weight, root P
content, leaf Fe content, available N in soil
and height plant (R? = 90.8 %). The expected
equation to predict the marketable pepper
yield was:

Marketable pepper yield = 2.23-0.223
stem dry weight - 34.8 root P content + 0.024
available N in soil — 0.056 plant height.

2. Effect of organic N and P fertilization
rates on N, P and K of pepper plants.

Results in (Table, 5) show that under
both lower and higher organic N rate, values
of N content in root, stem, leaf and fruit were
increased by increasing P fertilization rate.
The N content values in pepper root, stem,
leaf and fruit steadily increased as the rate of
applied P increased showing average percen-
tages of 1.228, 0.952, 1.806 and 2.339, respec-
tively, under higher organic N rate as com-
pared with lower applied organic N rate

(average percentages of 1.183, 0.888, 1.594

and 2.069, respectively). The maximum N
content of root, stem, leaf and fruit (1.483,
1.163, 2.373 and 2.603%, respectively) occu-
red under the higher organic N rate (225 kg
N/fed) + the highest P fertilization rate (120
kg P,0s fed”). Alabi (2006) found that increa-
sing the rates of applied P increased signifi~
cantly the nutrient elements (N, P and K) of
pepper plant with increasing the rates of

applied poultry droppings.

Under both lower and higher organic
N rate, significant increases in P content of
root, stem, leaf and fruit occurred under
increasing P fertilization rate applied. P con-
tent values in pepper root, stem, leaf and fiuit
increased steadily as the rate of applied P
increased showing average percentages of
0.194, 0.227, 0.274 and 0.272, respectively,
under higher organic N rate as compared with
lower applied .organic N rate (average per-
centages of 0.165, 0.202, 0.217 and 0.268,

respectively).

The maximmum P content of root,
stem, leaf and fruit (0.245, 0.278, 0.364 and
0.305 %, respectively) occurred under the

higher organic N rate (225 kg N/fed) and -

highest P fertilization rate (120 kg P,Os/fed).
Sah and Mikkelson (1986) reported that rock
phosphate enriched manures maintain higher
levels of P in soil solution for a longer period
than the fertilizer alone. Pazhanivelan er al.
(2006) added that increasing P uptake when
compost was enriched by rock phosphate due
to inducing the solubility of P and thereby its
availability to crop.

Under both the lower and higher
organic N rates, significant increases in K
content of root, stem, leaf and fruit took place
under increasing P fertilization rate. K content
values in pepper root, stem, leaf and fruit
steadily increased as the rate of applied P
increased showing average percentages of
2.820, 3.114, 3.854 and 2.344 respectively,
under higher organic N rate as compared with
lower applied organic N rate (average
percentazes 2.728, 3.042, 3.711 and 2.062,
respectively). The maximum K content of
root, stem, leaf and fruit (2.995, 3.850, 4.187

LN
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and 2.677 %, respectively) occurred under the
higher organic N rate (225 kg N fed') and
highest P fertilization rate (120 kg P,O; fed™).

Alabi (2006) found that increasing the rates of
applied P and poultry droppings increased
significantly the nutrient elements (N, P and
K) of pepper plant.

Regarding the comparison” between
organic and conventional farming on nutrient
content of pepper plant, obtained data (Table,
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5) show that N content of stem, root-leaf and
fruit increased under conventional farming
compared to organic farming condition. On
the other hand the P contents in stem, root and
leaf pepper was highest under organic fannmg
than conventional farming, but P content in
fruit was highest value under conventional
farming than organic farming. K content of
stem, root, leaf and' fruit- was highest- value
under organic farming than conventional

farming.

Table (5): Interaction effect between organic N and P fertlhzatlon rate on nutrients content

of root, stem, leaf and frult of

Ruck PO, kg fed” P)

| 60 | 90 [ 120 [Mean] 0 Lsoi 90 | 120 |Mean| 0 | 60 | 90 | 120 [ Mean

Root

N%

T

P % K%

1.183

0.141]0.152

0.168 1 0.200 | 0.165 | 2.527|2.660 2,773 | 2.950] 2,728

1.277 0.14310.178 | 0.211 | 0.245 0.194 | 2.707 [ 2.777| 2.800 | 2.995 | 2.820
Mean |0.983]1.140 | 1.230 | 1.466 0.142(0.165 1 0.189 | 0.225 2.617(2.718|2.786 | 2.972
L.8.D., N=0.045 P=0.056 NP=0.112 LS.y  N=0.012 P=0.012 NP=0.017 | L.S.D.,, N=0.116 P=0.083 NP=0.102

ineral fertilization= 2.590

Minerul fertilization=0.150

Mineral fertilization=2.590

Stem

N%

P% K%

0.683)0.833) 1.007|1.027| 0.687 0.166|0.180

0.201]0.262]0.202 | 2.707| 2.8401 2.923 | 3.697 3.042

0.860(1.097|1.163 | 0.952|1.257|0.171 |0.194| 0.264| 0.278 | 0.227 | 2.763 | 2.910| 2.933 | 3.850 | 3.114
Mocan |0.771]0.965 | 1.085| 0.989 0.168 ) 0.187| 0.232 | 0.270 2.735| 2.875 2.928 | 3.775
L.S.D.,, N=0.048 P=0.068 NP=0.079 L.$.D.,,s N=0.009 P=0.012 NP=0.017 | L.8.D,;, N=0.008 P=0.079 NP=0.125

Minetal fertilization=1.257

Mineral fertilization=0.174

Mineral fettilization= 2.513

Leaf

K %

P %

0.076

0.226

0.264|0.303 |0.217 | 3.400 | 3.530| 3.807[4.107 3.711

225 |1.140|1.4502.260|2.373 | 1,806 | 0.205 [ 0.236

0.291|0.3640.274 | 3.580| 3.770| 3.877|4.187 | 3.654

0.140 | 0.231

3.490 | 3.650 | 3.842 | 4.147

0.277]0.333

L.S.D,,, N=0.008 P=0.079 NP=0.112
Minera) fertilization=2.640

L.8.D.,, N=0.003 P=0.012 NP=0.017
Mineral fertilization= 0.245

L.S.D,,, N=0.075 P=0.143 NP=0.202
Mineral fertilization=3.097

Frult

P % K%

0.207|0.279

2423

2.080

1.903

0.284/0.303 | 0.268 | 1.840

0.213

0.270

1.857|2.280 | 2.560|2.677

0.3000.305

0.272

1.980(2.068 | 2.350 ( 2.418 0.210{0.274

0.292 6.304 1.848| 2.091 | 2.320 | 2.550

L.S.D.y N=0.131 P=0.097 NP=0.137
Mmetal femlmuon—3 230

LS.D,,

N=0.015 P=0.012 NP=C,017
Mmem] femhznnou-o 309

L.S.D. N=0.088 P=0.131 NP=0.186
Mmera] fmuhzauon— 2.233
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