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ABSTRACT

INTRODUCTION

In Egypt potato (Solanum tuberosum
L) is considered the second vegetable crop
after tomato and the first with regard to
exportation (MALR, 2005). Potato is a highly
cash crop, so it's managed for production of
maximum yicld using high rates of N fertilizer
which resulted in an imbalanced nutritional
status of plants and consequently high nitrate
accumulation which is considered a health
hazard (Rabie ef al., 2002).

The development of agriculture prac-
tices focusing on shortsterm productivity
based on intensive use of external inputs, such
as chemical fertilizers and pesticides, which
may have negative environmental impacts and

harmful health hazards for both humans and
animals. So, the production of organic agricul-
ture products without inputs of chemical
pesticides and synthetic fertilizers has become
the profitable area of farming as consumers
became more concemed about possible effects
of chemicals (Abu-Hussien, 2001).

Increasing N fertilizer levels gave the
highest potato yield (EL-Gamal, 1996;
Grzeskiewicz and  Trawczynski, 1998;
Stavrova et al, 2002; Reust and Neyroud,
2003), increased potato tuber dry matter
content (EL~Gamal, 1996; Hassandokht and
Kashi, 2000), increased starch content
(Hassandokht and Kashi, 2000) and increased
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protein content (EL~-Gamal, 1996;
Hassandokht and Kashi, 2000). However,
specific gravity was not affected (EL-Gamal,
1996).

On the contrary, the higher N applica-
tion rates decreased potato tuber dry matter
content (Grzeskiewicz and Trawczynski,
1998), decreased potato starch content
(Grzeskiewicz and Trawczynski, 1998;
Symanowicz and Kalembasa, 1998, Reust
and Neyroud, 2003),

Also, increasing N rates increased
potato tuber nitrate content {Machnacki and
kolpak, 1998; Ilin et al., 2000).

Biswas and Mitra (1987) reported that
the residual effect of combination of inor-
ganic-fertilizers + organic manure at 50 Kg
N/ha were almost similar to that of 100 Kg N
as organic-manure. In addition Biswas ef al
(1988) found that the highest yield of potato
tubers was obtained by the application of 100
Kg/ha, from each of N, P,Os and K;0 (50 %
of total N as farmyard manure and the rest as a
mineral fertilizer),

Farm yard manure reduced the
fertilizer N rates by 54 Kg/ha. (Sharma and
Sharma, 1988) or reduced N rates by 35 kg
(EL-Gamal, 1996).

In the organic farming methods,
potato yields were approximately 30- 40 %
less compared with the conventional cropping
duc to the acute N deficiency (Divis and
Vodicka, 1998).

Application of organic-fertilizers pro-
vides a slightly lower yield (Raupp and
Lockeretz, 1997) but with higher quality
(Marks ef al., 2001) as determined by starch,
dry matter and nitrate levels Divis and
Vodicka, 1998, Rembialkowska, 1999)
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compared with the traditional fertilizer
application. Also, application of organic- and
mineral fertilizers increased the density and
species  diversity of weed populations
(Borowiec ef al., 1986; Ifenkwe ef af., 1987).
While, on table beet, Hamada (2002) decided
that organic-fertilizer had no significant effect
on weed density (number, fresh and dry
weight).

Bio fertilizers are environment friends
which arc decreased agriculture costs with
maximum output. Application of multi-bio-
fertilizer and bio control inoculants signifi-
cantly improved the yield of potato plants
(Yassen, 2002).

Application of bio-fertilizer alone or
combined with mineral fertilizers at lower
rates increased potato yield and improved
tuber quality which were detenmined as starch
(Mahendran and Kumer, 1998), dry matter
(EL-Gamal, 1996; Mahendran and Kumer,
1998) and nitrate content (Abu-Husscin ef al,
2002; Rabie et al, 2002) compared with
application of mineral fertilizers alone.

Soil solarization, a procedure used
primarity for the disinfestations of soil, was
described over 20 years ago and quickly
became of intense interest because it was non-
chemical, environment friendly, and an affec-
tive approach for integrated pest management
(D¢ Vay and Stapleton, 1998).

Triki er al. (2001) decided that potato
yield was improved in solarized plots com-
pared with non-solarized and all the annual
weeds were eradicated by solar heating but not
the perennial weeds. In addition Sharma and
Singh (2003) studied the effect of solarized or
unsolarized soil on potato. They found that
total tuber yield and number of healthy potato
tubers were higher in solarized than non-sola-
rized soil.

MATERIALS AND METHODS

The present study was carried out
during two successive seasons of 2004/2005
and 2005/2006 in the Experimental Station,
Desert Research Center at El-Sheikh Zowayed
(30 Km east of Al-Arish), North Sinai
Governorate, to evaluate the effect of bio and

organic-fertilization as well as soil solarization
on potato yield and its components of potato
plants grown in sandy soil and irrigated with
drip irrigation system. Potato, cv. Diamant
(medium late cultivar) was used in the present
investigation and the experiment was arranged
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in split split plot dmgn with four replicates
the plot area 10.5 m’. The bio- and orgamc~
fertilizers treatments were placed in the main
and sub main plots respectively, while the soil
solarization was placed in sub sub plots.

] Partclswe distribution (%) Y

The physical and chemical properties
of the experimental soil and water are
presented in Tables (1 and 2) . The analysis of
organic fertilizers in this experiment is shown
in Table (3).

Medium sand

Fine
sand

0.5-

0.25-

0.25

0.10

mm

mmn

82.37

16.03

Dp: Part:lcle denSIty
Db: Bulk density  S.P.: soil saturation percent
F. C.: Field capacity
P. W. P.: Parameters wiling percentage

T A, W.: Available water

o
ESP: Exchangeable sodium percentage

pH: sol pHof sollpast CEC: Cation exchange capacity

Table (2): Chemical analysis of the irrigation water

pH Sodium Electronic Soluble cation meq/l Soluble anion meg/]
adsorption | conductivity | Ca { Mg | Na | K | Co3 | HCO, | SO, | C1

74 5.45 0.763 1441 170} 3921 Q.18 - 1.66 | 329} 229

- Mo:stc,

fertilizers %

Cattle 28.55

Compost 8.59

Chicken 11.10

Cattle

32.00

Compost

N, % Total nitrogen (%) O.M, % Organic matier (%)
% Total phosphorus (%) C % Total carbon (%)
K, % Total potassium (%} C/N ratio The ratio of carbon to nitrogen

Treatments
Bio-fertilizers.

The bio-fertilizers are commercial
products purchased by the General Authority
of Agricultural Funds and Equalization. These
products named Biogeen (a symbiotic nitro-
gen fixing bacteria), Phosphorin (phosphate

solubilizing bacteria) and Potassiumag (pota-
ssium solubilizing bacteria). The bio-fertli-
zers were applied twice directly after planting
date and 30 days later as a suspension at a rate
of 4 liter /fed., The control plots were not
treated.
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Organic- fertilizers.

Cattle and chicken manures (3 cattle:
1 chicken) at a rate of 70 kg organic nitro-
genffed. = (15.904 cattle + 1.664 chicken) and
(15.140 cattle +1.732 chicken) ton/fed. in two
seasons + 46.5 kg/fed. P,Os as a rock phos-
phate + 48 kg/fed. K;0 as a rock potassium,

Compost at a rate of 70 kg nitro-
genffed. = (6.524 and 6.780) tor/ fed. in two
seasons + rock phosphate and rock potassium
as the previous treatment.

Chicken manure at a rate of 12 m’/
fed. + the recommended dose of mineral
fertilizers, ie., 46.5 kg/fed. calcium super-
phosphate (15.5% P.Os} was added 30 days
before planting date, 82 kg/fed. ammonium
sulphate (20.5%N) at 5 times {before planting,
30, 45, 60 and 75 days after planting) and 48
kg/fed. potassium sulphate (48%K;0) at 4
times (30, 45,60 and 75 days after planting} as
a control,

Organic- fertilizers.

Cattle and chicken manures (3 cattle:
1 chicken} at a rate of 70 kg organic
nitrogen/fed. = (15.904 cattle + 1.664 chicken)
and (15.140 cattle +1.732 chicken) ton/fed. in
two seasons + 46.5 kg/fed. P,Os as a rock
phosphate + 48 kg/fed. K;O as a rock potass-
ium,

Compost at a rate of 70 kg nitro-
gen/fed. = (6.524 and 6.780) ton/ fed. in two
seasons -+ rock phosphate and rock potassium
as the previous treatment.

Chicken manure at a rate of 12 m%
fed. + the recommended dose of mineral
fertilizers, ie., 46.5 kg/fed. calcium super-
phosphate (15.5% P,0s) was added 30 days
before planting date, 82 kg/fed. ammonium
sulphate (20.5%N) at 5 times (before planting,
30, 45, 60 and 75 days after planting) and 48
kg/fed. potassium sulphate (48% K;0) at 4
times (30, 45,60 and 75 days after planting) as
a control.

Soil solarization

Soil was flooded (irrigated abun-
dantly} before covering with clear polyethy-
lene traps of 50 p thickness for 6 weeks
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during August and September and the control
treatment was uncovered.

Agronomic practices

During July the soil experiment was
ploughed and divided into rows, each row was
Im width and 10.5m length. Organic-fertili-
zers, rock phosphate, rock potassium were
applied for all plots, except the control plots.
In control treatment, calcium super-phosphate
was applied, then the organic and natural
fertilizers were incorporated in rows and
leveling before trickle irrigation lines was
installed. Spacing between trickle laterals was
Im and spacing between inline {(GR) emitters
was 30 cm.

Potato seed tubers were hand planted
at 10 cm below the soil surface on October 1
in the two growing seasons, and then the bio-
fertilizers were applied directly after planting,
and at 30 days later.

Data recorded.
Weed measurements. .

Total weeds (broad leaved and
narrow) were taken from a randomly quad-
ratic meter after 4 and 8 weeks from planting
date to determine the average number, fresh
and dry weight of total weeds

Yield and its components.

At harvest time (120 days after
planting), ten plants were taken from each plot
to determing average tuber number/plant,
average tuber size and average total yield
/plant.

After curing, a random sample of ten
tubers were taken from each plot, and then
dried at 65°C until constant weight to deter-
mine the following data:

Dry matter content:

Dry matter content was determined
by using the standard method illustrated in
AO.AC. (1990).

Specific gravity and starch content:

The dry matter content was used to
calculate specific gravity and starch amount as
described by Burton (1948).
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Nitrate content:
The nitrate content was colorimetrically
determined by using the stander method

Statistical analysis
Data were subjected to analysis by M-
STATC (Russel, 1991), The differences

which was illustrated by ASTM (2002). among the means were performed by least
significant difference (LSD) at 5% level.
RESULTS AND DISCUSSION

Number, fresh and dry weight of total
weeds after 4 weeks,

Data presented in Table, 4 show the
effect of organic- and bio-fertilization and soil
solarization on weed number, fresh and dry
weight of total weeds after 4 weeks from
planting. Soil solarization significantly redu-

ced number, fresh and dry weight of total
weeds after 4 weeks compared with non-
solarization. The reduction percentages of
these traits 1.e., number, fresh and dry weight
of weeks were 83.67, 7899 and 73.47%

respectively.

Table (4): Effect of bio-, organic—fel;ﬁlization and soil solarization on number, fresh and
dry weight of total weeds/ m” after 4 weeks from planting. (combined analysis

of two seasons},

Number of total
weeds/m®

D. W. of total weeds
4]

F.W. of total weeds
®

Bio- Organic | Solarization

Solarization. Solarization

Fertilizati
ertilization Fert. Sol. Non | Means

Sol. Non |[Means Sol. Non {Means

Sol.
7.50

Manure 31.82

Sol. Sel.
85.63 311.69115.46] 7880 | 47.13
1994

56.13
9.50

With Bio- | Compost 32.82

74.46

537.75
109.88 544.38

56.13
8.88

Control 27.26

978.38 128.98
91.67 18.50

257.78 38.74

45.63
8.63

Means 30.63

423.88
95.73

5898
371.28117.97{ 88.92 | 53.44
31.78

52.63
7.50 31.63

646.84
180.75 59.66

390.38

. Manure 55.75
Without 1035

33.07

600.00 87.54
155.38 26.14

397.28 61.47

Bio- Compost

55.88
Control | 6.63

22.44

639.17 96.80
98.21 17.86

176.17 27.77

38.25
8.13

Means 29,04

254.13 37.68
144.78 321.27(25.26 49.63

49.96
7.50

Manure nn

497.77 74.01
133.19 23.62

351.03 53.40

55.94
0.88

Compost 32.94

568.88
132.63

83.17
470.83|23.04 67.97

56.01
7.76

Control 24.85

809.03 112.89
04.94 18.18

216.97 33.26

41.94
8.38 {51.30

L.S.D. at: 0.05
NS
NS
15.84
NS
NS
NS

Means

Bio-Fert.
Organic-Fert,
Solarization

Bio X Org.

Bio X Solarization
Org. X Solarization
Bio X Org. X Sol. NS
F.W. =Fresh weight  D.W. = Dry weight

Organic- and bio-fertilization had no
significant influences on weeds characters,
while the interaction between them had signi-
ficant effect on weeds dry weight compared
with the control treatment (without bio-fertili-

48.33
21.61} 81.46

L.S.D. at: 0.05
NS
NS
5.30
4.20
NS
NS
320

339.01
120.25{572.30

L.S.D. at: 0,05
NS
NS
165.43
NS
NS
NS
NS
NS = Not significant

zation) which gave the highest reduction
percentage when compared with compost
application with bio-fertilization as an average
of two seasons.
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Conceming, the interaction between
organic- and bio-fertilization and soil sola-
rization. Manure fertilizer application with
bio-fertilization in solarized plots gave the
highest reduction percentage of total weed dry
weight, while compost with bio-fertilization in
non-solarized plots gave the lowest reduction
percentage as an average of two seasons
(Table 4).
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Number, fresh and dry weight of total
weeds after 8 weeks.

Data presented in Table 5 show the
cffect of organic and bio-fertilization and soil
solarization on weed number, fresh and dry
weight of total weeds after 8 weeks from

planting.

Table (5): Effect of bio-, organic-fertilization and soil solarization on number, fresh and
dry weight of total weeds/ m” after 8 weeks from planting. (combined analysis

of two seasons).

Number of t06al | p.W. of total weeds @) | ™ - o1 (o0

Bio- Organic | Solarization Solarization Solarization

ertilization Non |Means Non | Means Non |Means
Fert, Sol. Sol. Sol. Sol. Sol. Sol.

Manure | 8.63 | 87.13 | 47.88 | 143.50 [ 1066.25 | 604,88 |24.70]79.21| 51.96

With Bio- {Compost 10.63] 63.63 | 37.13 | 135.67{1307.15 | 721.41 ] 10.91|97.75] 54.33

Control | 11.75) 89.75 | 50.75 ) 133.63 | 984.38 | 559.01 {11.76]/70.45] 41.11

Means 10.34] 80,17 | 45.25 1 137.60]|1119.26 | 628.43 | 15.79]82.47]| 49.13

Without Manure | 875 | 81.00 | 44.88 | 137.17 1054.75 | 595.96 | 10.89]77.60| 44.25

Bio- Compost{ 11.881 61.75 | 36.82 121034 618.38 | 414.36 117.12147.48] 32.30

Control | 16.50] 77.00 | 46.75 [235.7511105.50{ 670.63 1193977 88| 48.64

Means 1238 73.25 | 42.81 [194.42] 926.21 | 560.32 115.80|67.651 41.73

Manure | 8.69 | 84.07 | 46.38 | 140.34 | 1060.50 | 600,42 | 17.80{78.41| 48.10

Compost| 11.26] 62.69 | 36.97 | 173.01| 962.77 | 567.89 | 14.02]|72.62| 43.32

Control 1 14,13} 8338 | 48.75 | 184.69] 1044.94 | 614,82 115,58|55.83 | 35.70
Means 11.361 76.71 166.01 | 1022.74 15.80 68,95

L.S.D. at: 0.05 L.S.D, at; 0.65 L.S.D. at: 0.05
Bio-Fert. NS NS NS
Organic-Fert. NS NS NS
Solarization 21.51 675.62 25,55
Bio X Org. NS NS NS
Bio X Solarization NS NS NS
Org. X Solarization NS NS NS
Bio X Org. X Sol. NS NS NS
F.W, = Fresh weight D.W. = Dry weight NS = Not significant

Soil solarization significantly reduced
the number, fresh and dry weight of total
weeds after 8 weeks from potato planting
when compared with non-solarized. The
reduction percentage of the number, fresh and
dry weight were 85.19, 83.77 and 77.09%,
respectively. These results confirm the pre-
vious results obtained by Abdallah er ol
(1998} and El-Sheshtawy, (2006),

Concerning, effect of organic- and
bio-fertilizer application and their interactions;
the effect among treatments was not signi-
ficant on weeds number, fresh and dry weight
after 8 weeks as an average of both growing
seasons. Similar results were obtained by
Hamada, (2002). This effect may be due to the
temperature under plastic sheet which was
high enough to kill or eradicate all weed seeds
which are buried in the soil (Triki er al,
2001).
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Average number of tubers per plant.

The results in Table 6 show that con-
trol treatment significantly increased average
numbers of tubers per plant compared with
organic treatments. Whereas, cattle manure
gave the highest number of tubers per plant
compared with compost treatment. Soil
solarization, bio-fertilization and all the inter-
actions among treatments were not s1gmﬁcant
as an average of two seasons.

Average tuber size,
Data presented in Table 6 indicate
that average tuber size was significantly

affected by both soil solarization and organic-
fertilization as an average of two seasons. Soil
solarization treatment increased average tuber
size as compared with non-solarized

Concerning, the effect of organic fertili-
zers, control and cattle manure treatments
increased average tuber size compared with
compost treatment application, which gave the
lowest average tuber size as an average of two
seasons. However, the application of bio-
fertilizers and all interactions between treat-
ments were not significant (Table 6).

Table (6): Effect of bio-, orgamc-fertlhzatlon and soil solarization on ‘average size of potato

Average tuber number/ Average tuber size
plant
Solarization Solarization i
{ Non | Means Non Means
Sol Sol. | Sol. Sol.
Manure 6.27 622 6.25 108.44 | 80.86 94,65 |
Compost 6.19 | 5.64 592 [ 9658 [ 8069 | 88.635 )
Control 6.87 6.41 6.64 101.82 | 9541 98.615 |
Means 6.44 6.09 6,27 102.28 | 8565 | 93.96
Manure 5.96 5.94 595 10393 | 91.72 97.83
Compost 5.62 6.06 5.84 93.97 75.69 84.83
Control 6.50 6.55 6.53 95.83 90.69 93.26
Means 6.03 6.18 6.11 97.91 86,03 91.97
Manure 6.12 6.08 6.10 106,19 | 86029 | 96.24
~ Compost 5.9] 585 5.88 05.28 78.19 86.73
Control 6.69 6.48 6.58 98.83 93.05 95.94
624 | 6.14 _ . .
LSD at: 005 LSD at 005
Bio- Fert. NS NS
Organic-Fert. 0.37 6.20
Solarization NS 5.03
Bio X Org. NS NS
Bio X Solarization NS - NS
Org. X Solarization NS NS
Bio X Org. X Sol. NS NS
NS = Not significant _ _
Average plant yield conditions resulied from solarization such as

The results are presented in Table 7
show the effect of organic- and bio-fertili-
zation and soil solarization on average potato
yield per plant. Soil solarization gave the
heaviest tuber yield per plant as an average of
two seasons compared with non-solarized
treatment, This may be due to the better

physical and chemical soil properties and
absence of weed effect. Increasing potato
yield after soil solarization agree with results
reported by Abu-Blan and Abu-Gharbich
(1994), Triki ef ol (2001) and Sharma and

Singh (2003).
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Table (7): Effect of bio-, organic-fertilization and soil solarization on potato plant yield (g)
and tuber dry matter (%) (combined analysis of two seasons).

Potato plant yield(g) Tuber dry matter (%)
Bio- |_Organic Solarization Solarization M
Fertilization Fert. Sol. | NonSol | MRS g0l [ NomSal, | i80S
Manure 70256 | 587.88 | 64522 | 2079 | 20.66 20.73
With Bio- Compost | 52304 | 53920 | 831.12 | 2035 | 20.74 20.55
Control 713.07 | 65196 | 68252 | 21.76 | 21.03 21.40
Means 646.22 | 593.01 | 619.62 | 2097 | 20.81 20.89
Manure 71237 | 58836 | 650.37 | 20.60 | 20.89 20.75
Without Bio- Compost | 570.58 | 51462 | 542,60 | 2087 | 21.21 21.04
Control 703.89 [ 66555 | 684.72 | 2161 | 2153 21.57
Means 662.28 | 589.51 | 62590 | 21.03 | 21.21 21.12
Manure 70747 | 588.12 | 647.79 | 20.70 | 20.78 20.74
Compost | 54681 | 52691 | 536.86 | 20.61 | 2098 | 20.79
Control 70848 | 658.76 | 683,62 | 2169 | 21.28 21,48
Means 654.25 | 591.26 21.00 | 21.01
L.S.D. at: 0.05 L.S.D. at: 0.05
Bio- Fert. NS NS
Organic Fert. 41.25 043
Solarization 24.10 NS
Bio X Org. NS NS
Bio X Solarization NS NS -
Org. X Solarization NS NS
Bio X Org. X Sol. NS _ NS

NS = Not significant

Adding compost fertilizer gave signi-
ficantly lower potato yield per plant compared
with cattle manure or the control treatments
(Table 5). This might be related to the
favorable effects of nitrogen which enhance
and improve the plant growth characters, and
possibly, increased the efficiency of photo-
synthesis and resulted in more accumulation
of stored food in the tubers. Bio-fertilizer
application and all the interactions showed no
significant effects on potato yield per plant
(Table 7).

Tuber dry matter content

Data in Table 7 show that tuber dry
matter comtent was significantly affected by
organic-fertilizer. In this regard, control treat-
ment produced the highest value compared
with caftle manure or compost treatments
which were gave the lowest dry matter content
as an average of both seasons under study.
Similar results were found by other workers
(EL-Gamel, 1996; Hassandokht and Kashi,
2000). While soil solarization and bio-

fertilizer application and all interactions
among treatments showed no significant
effects on this character.

Specific gravity

The effects of organic- and bio-fertili-
zation and soil solarization and its interactions
are presented in Table 8.

Conceming, of organic-fertilization,
control treatment significantly increased spe-
cific gravity of potato tubers as an average of
two seasons compared with cattle manure or
compost treatments. These results agrees with
those obtained by Hassandokht and Kashi
(2000) but dos not agrec with those of EL-
Gamal (1996). Soil solarization, bio-fertili-
zation and their interactions showed no
significant effect.

Starch content

Control treatment gave the highest
starch content of potato tubers compared with
cattle manure or compost treatments as an
average of both seasons (Table 8).
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Concerning, the interactions effect it
is clear that the control treatment with soil
solarization gave the highest values compared
with cattle manure or compost treatments.

Moreover, the control treatment with bio-
fertilization and soil solarization gave the
highest value.

Table (8): Effect of bio-, organic-fertilization and soil solarization on specific gravity
(z/cm3) and starch content (g/100 g dry weight) of potato tuber {combined

analysis of two seasons).

The effect of and bio organic-fertili-
zation and soil solarization and their inter-
actions on total protein of potato tubers awc
shown in Table (9). Such data show that, the
control treatment gave the highest total proten
of potato tubers, while cattle manure and
compost treatments gave the lowest total pro-
tein content.

Concerning, bio-fertilizer application,
significantly reduced total proten content
compared with no bio- fertilizer application,
Soil solarization and all the interactions bet-
ween treatments had no significant effect on
this character.

Bio- i Specific gravity Star?h content
Fertilization Orgamc Solarization Solarization
Fert. Sol Non | Means Sal Non Means
> Sol. o Sol.
Manure | 1.083 1.082 1.082 69.52 69.88 69.70
With Bio- | Compost | 1.081 1.083 1.082 69.31 69.71 69.51
Control 1.087 1.084 1.086 70.89 70.18 70.54
Means 1.084 1.083 1.083 69.91 69.92 69.92
Without Manure | 1.082 1.083 1.083 69.70 70.13 69.92
Bio- Compost | 1.083 1.085 1.084 69.95 70.30 70,13
Control 1,087 1.086 1.086 70.85 70.73 70.79
Means 1.087 1.085 1.084 70,17 70,39 70.28
Manure | 1.082 1.083 1.082 | 6961 70.01 69.81
Compost | 1,082 1.084 1.083 69.63 70.01 69.82
Control 1,087 1,085 1.086 87.70 70.46 70.66
Means 1.084 1.084 70.04 70,16
L.S.D. at: 0.05 L.S.D. at: 0,05
Bio- Fert. NS NS
Organic-Fert, 0.002 0.78
Solarization NS NS
"~ Bio X Org. NS NS
Bio X Solarization NS NS
Org. X Solarization NS 0.66
Bio X Org. X Sol. NS 1.06
NS = Not significant
Total protein content Tuber nitrate content

Data presented in Table 9 show the

effect of bio organic at &-slization and soil
cﬂ]arizaﬁon a_nd ﬂ‘\eil' Iﬂteracuons On ot
tuber nitrate content.

Potato tuber nitrate content was
drastically affected by organic-fertilization,
while the control treatment gave the highest
value compared with cattle manure or
compost treatment which gave the lowest
values. Similar results were found by some
workers (Machnacki and kolpak, 1998;
Rembialkowska, 1999; Ilin ef al., 2000).
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Table (9): Effect of bio-, organic-fertilization and soil solarization on tatal protein (g/100g dry weight) and

nitrate content (ppm) of potato tuber (combined is of two seasons),
Total protein Nitrate content
Bio- Organic Solarization Solarization
Fertilization | Fert. Sol. | NonSol ] V™S TSl | NonselL] eans
Manure 236 963 9.50 37063 | 37625 | 37344
With Bio- Compost | 10.38 035 9.87 37188 | 37038 | 371.13
Control 963 10.32 9.98 409.13 | 413.13 | 41113
Means 9.79 9.77 9.78 383.88 | 386.59 | 385.23
Manure 9.28 9.54 9.41 38025 | 384.00 | 382.13
Without Bio- | Compost 9.59 9,90 9.75 375.75 | 37938 | 37757
Control 11.46 11.46 11,46 42388 | 428.75 | 426.32
Means 10.11 10.30 10.21 393,29 | 39738 | 39534
Manure 9.32 9,59 9.45 37544 | 380.13 | 37778
Compost 999 9.63 9.81 373.82 | 37488 | 374.35
Control 10.55 10.89 10.72 416.54 | 42094 | 418.72
Means 9.95 10.03 38859 | 391,98
L.S.D. at: 0.05 L.S.D. at: 0.05
Bio- Fert. 0.42 6.06
Organic- Fert, 0.56 4.42
Solarization NS NS
Bio X Org. NS NS
Bio X Solarization NS NS
Org. X Solarization NS NS
Bio X Org. X Sol. NS NS

NS = Not significant

Bio-fertiizer application significantly
decreased potato tuber nitrate content. These
results are in agreement with those of Awad
and Hegazi (2002), who reported that the
nitrate levels in tubers were generally lower in
bio-fertilizer application and the concentration
depended upon the level of nitrogen applica-
tion, They also recommended that the nitrate

levels should be kept as low as possible with
maximum yields. This can be accomplished
by increasc awareness of the importance of
organic- and biological-fertilization using,

Soil solarization and all the inter-

actions treatments showed no significant
effects on puatn tiber nitrate content.
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