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ABSTRACT

The present study was carried out at the Experimental Farm of
Fac. Agric.,, South Valley University, Qena Governorate, Eﬁgyf)t
during the two successive seasons of 2004/2005 and 2005/2006. In
loamy sand soil, Potato cv. "Diamant" was cultivated to study the
effect of nitrogen fertilizer (37.5, 75, 112.5 kg N/fed.), biofertilizers
(Azotobacter sp., Azospirillum sp. and mixture of both inoculants) and
organic fertilizer at the rates of 10, 15 or 20 tons of compeost/fed. on
yield and quality of potato. The obtained results indicated that
applying three fourth of the recommended dose of N+ Azotobacter sp.
+ 15 tons compost/fed. increased potato vegetative growth expressed
as plant height, namber of aerial stems/plant and dry weight of
aerial stems/plant. Tubers dry matter percentage was increased with
the combined application of one fourtB of the recommended dose of
N/fed. + mixture of dual inoculants and 10 tons compost/ feddan.
However, there were no significant differences on specific gravity
trait. The results of this study indicated also that N and K percentage
were increased with half of the recommended N dose + mixture of
Azotobacter sp plus Azospirillum sp. and 20 ton/fed + 15 toms/fed
compost, respectively. However, there was no significant effect on P
percentage. NO; concentration was decreased by applying one fourth
of the recommended N dose + Azorobacter sp. + 15 tons/fed., compost,
When applying one fourth of the recommended dose of N,
Azospirillum sp + 10 tons/fed compost, led to decrease NO,
concentration m tuber. Moreover, the most favourable treatment
was applying half of the recommended N dose + Azotebacter + 10
tons/fed compost which achieved significant increments in total tuber
vield (tons/fed.) and weight of tubers/plant (g) and recorded low
values of NO; and NO; in tuber tissues in both seasons.
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INTRODUCTION

Potato (Selanum tuberosum L.}
1s one of the most important food
crops in the world including Egypt.
Potato tubers are important source
of carbohydrates, dietary fiber,
vitamin C and some necessary
minerals. Nitrogenous chemical
fertilizers are commonly added to
soil to produce high yield of potato
especially in sandy soil. With the
application of such fertilizers,
some problems could be arise; e.g.,
some nitrogen is expected to be
lost wvia nitrate  reduction,
denitrification and/or ammonia
volatilization. In addition, some N-
fertilizers can be leached to the
sub-surface soil and under ground
water  causing  environmental
pollution (Attia, 1990 and Khaled,
2002). Nitrite ion is a well-known
environmental poltutant because of
its potential role as an infant's
methmoglobinemia associated with
the consumption of some
vegetables (Alexander, 1977). In
addition, nitrate can be reduced to
nitrite in the gastrointestinal tract
of the human infants and by micro
flora of the human mouth. The
formed nitrite presents a toxic
hazard both because of the direct
toxicity of mnitrite and by the
formation of carcinogenic N-
nitrose compound by the reaction
with amino compounds (Swann,
1975). Therefore, it becomes
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essential t0 use the untraditional
fertilizers (organic and
biofertilizers) as a substitute or
supplement for chemical
fertilizers. Nitrogenous chemical
fertilizers markedly affected potato
growth and yield (Belanger et al,
2000; El-Banna et al., 2000, Patel
et al, 2000; El-Banna et al.,
2001;Shingrup et al., 2001; Malik
et al., 2002, Shahi et al., 2003;
Sparrow and Chapman 2003,
Sarhan et al., 2004 and Singh et al.
2004. Bio-fertilization is generally
based on altering the rhizosphere
flora by seed or soil inoculation
with certain organisms, which are
capable of inducing beneficial
effects on a compatible host (El-
Haddad et al, 1993). In such
sandy soil, applying bio-fertilizer
increased microorganisms in the
soil, which convert the ability of
mobilizing the unavailable forms
of nutrients elements to available
forms (Ishac, 1989). Many
investigators reported the
importance of biofertilizers in
potato yield and quality such as
Abdcl-Ati ef al. (1996); Sidorenko
et al. {1996); Hammad and Abdel-

Al (1998); Ghosh et al. (2000);

Kamla-Singh (2000} and Kawthar
et al. (2002). Compost is a key
element in the transition from
conventional to biological
agriculture.  Organic  fertilizers
such as compost reduced plant and
soil contamination with different
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clements as well as reduced
mineral fertilizers, is considered a
well-known tool recently
.Moreover, compost had an
mmportant role in potato production
specially under sandy  soil
condition.  Organic  fertilizers
improve soil structure, which
encourage the plant to produce
good roots and improve aeration in
sandy soil {Abou-Hussein et al.,
2002a). The necessity of organic
fertilizers were assured by several
researchers such as Romero et al.
(2000);  Baziramakenga  and
Simard (2001); Abou-Hussein et
al. (2002a); Kleinhenz and Cardina
(2003) and Abou-Hussein (2005).
The interactions among various
studied factors were studied by
many authors such as Acharya and
Kapur (2001); Abou-Hussein et al.
(2002b); Kushwash and Banafar
(2003) and Abou-Hussein (2005).

The present investigation was
designed as an attempt to replace
or reduce of mineral nitrogen
fertilizer through using bio and
organic fertilizers for potato in
loamy sand soil under south valley
conditions in order to obtain best
tuber quality, in order to reduce
nitrate and nitrite content, reduce
environment pollution and reduce
potato production costs.
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MATERIALS AND
METHODS

Two field experiments were
conducted at the Experimental
Farm of Fac. Agric., South Valley
University, Qena Governorate,
Egypt. The experiments were
carried out during the two
successive autumn seasons of
2004/2005 and 2005/2006. The
whole tuber seed of Cv. "Diamant"
were planted, on the 9™ and 11" of
October, respectively. The isolates
of Azotobacter and Azospirillum
bacteria were obtained from the
Department of  Microbiology,

Faculty of Agriculture, Minia
University.
The physical and chemical

properties of the experimental site
are presented in Table 1. The
analysis of used compost are
shown in Table 2. while, the
analysis of used water in irrigation
are shown in Table 3.

The treatments were arranged in
a split split plot design in complete
randomized blocks with three
replicates.  Nitrogen  fertilizer
treatments (A) were distributed at
random in the main plots. Bio-
fertilizers (B) and compost levels,
{C) were randomly assigned in the
sub and sub- sub plots, respectively.



Table 1. Chemical and physical properties of the experimental site

o Sst:lltl Té:l(tureT — H EC  CaCo, . Catll)ons - Anions

a ay Texture mohs %

% o L7A 3rade m.nmaons ° o, %, A HCO;; (8] SO4
Loamy

7.2 188 400 8.07 6.28 774 0% L70 074 024 05 132

sangd

Table 2. Analysis of compost components

Macro elements Micro
C OM CN 3 elements

Y% Y% Ratlb N p K (Ca Mg Fe Mn
%Yo % % Y Yo _ppm___ppm
Compost 30 3503 1066 191 054 140 020 018 2456 2356

Organic fertilizer

Table 3. Analysis of irrigation water

_PH_EC RSC*SAR** Ca Mg Na K Cl HCO; SO; NO;
Meq/1 ppm
Water

794 553 -0 1448 10.7 10.5 4715 0.9 31 32 155 574
sample

RSC* = Residual Sodium Carbonate.
SAR** = Sodium Adsorption Ratio

The experimental treatments included different levels of nitrogen,
bio-fertilizers and compost are shown in schedule 1

Schedule 1. Different used levels of nitrogen, biofertilizers and
compost

N fertilizer (A) Biofertilizer (B) Organic fertilizer (C)

37.5Kg/fed. Azotobacter spp Compost at the rate of 10
_ ton/fed.

75 kg/fed. Azospirillum spp Compost at the rate of 15
ton/fed.

112.5 Kg/fed. Mixture of Azotobacier (Compost at the rate of 20

plus Azospirillum ton/fed.
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The experimental units were
preparcd and shaped to ridges.
Each experimental plot was 3 % 3.5
m (1/400 fed.) contained five
ridges 70 ¢cm wide and 3.5 m long.
The tubers seed of potato cultivar
"Diamant” were planted on the
middle of the ridges in hills at 25
cm. apart. Biofertilizers; i.e.,
(Azotobacter  sp., Azospirillum
sp.and mixture of Azotobacter +
Azospirillum) used in  this
experiment as a suspension were
added directly to the soil during
planting, at a rate of 200 ml/ridge.
Nitrogen fertilizer used in the form
of ammonium nitrate (33.5% N)
was added in four equal doses, the
first at full germination and the
others at 10 days intervals up to 70
days age, compost was applied at
21 days just before planting. Each
plot recetved equivalent amount of
phosphorus at a rate of 60 kg
P2O+fed in the form of calcium
superphosphate (15.5 P»Os) during
soil preparation, potassinom
sulphate (48% K,O) was applied to
the soil at the rate of 100 kg
K,O/fed at two batches; one during
the soil preparation and the other
after eight weeks from planting.
The normal culture procedures
known for commercial potato
production other than the applied
treatments were conducted. Ten
plants were randomly taken at ten
days before harvesting from each
experimental unit to determine
plant height (cm) and number of
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acrial stems per plant. Each
experimental plot was harvested
individually after 120 days and the
following data were recorded:

1. Dry weight of aerial stems/plant
(8)

2. Dry weight of whole plant (g).

3. Specific gravity (g/cm3): tuber
specific gravity was calculated
from samples weights measured
in air and water.

4. Tubers dry matter (%), dry
matter percentage was
determined after drying potato
tuber samples at 65° C for 72 hr
using the standard methods as
illustrated by A.O.A.C (1990).

5. Average tubers weight/plant (g).
6. Average tuber weight (g).
7. Total yield (tons/fed).

8. The nitrate NO; content and
nitrite NO, in tubers (mgkg)
were determined as illustrated
by Pearson (1973),

Each sample of plant dry weight
was grinded and taken to determine
N, P and K percentages as follow:

1. Nitrogen  percentage
determined according to
A.0.A.C (1965).

2. Phosphorus  percentage was
determined colorimetrically
according to Jackson (1958).

was
the
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3. Potassium  percentage  was
determined by flame photometer
system as described by Jackson
(1967).

The obtained data were subjected
to analysis of variance procedures
and means were compared using the
L.S.D methods described by Gomez
and Gomez (1984).

RESULTS

Plant Height (cm), Number of
Aerial Stems per Plant and Dry
Weight of Aerial Stems/Plant (g)

Data in Table 4 indicate that
application of three/fourth of the
recommended dose of N/fed.
Azotobacter and 15 tons/fed compost
gave the highest values of plant
height (36.8 and 37.0 cm); number
of aerial stems per plant (5.4 and
5.6) and Dry weight of aerial
stems/plant (178.5 and 180.7 g) in
the first and second seasons,
respectively.

Specific Gravity (g/em’)

Data in Table 5 show that N
rates, biofertilizer and compost
rates slightly influenced specific
gravity in both  seasons.
Nevertheless, the difference failed
to be significant from the statistical
point of view.

El-Shaikh, et al.

Tubers Dry Matter (%)

Data in Table 5 show that when
applying  one/fourth of the
recommended dose of N/fed. and
mixture of Azotobacter  plus
Azospirillum and 10 tons/fed.
compost gave the highest value
(29.0 and 25.5%) of potato tubers
in the first and second seasons,
respectively.

Average Tubers Weight per
Plant (g)

Results in Table 6 indicate that
the highest value (707.2 and 661.0
g/plant) were obtained when
applying the combined treatments
of half of the recommended dose
of N/fed, Azorobacter sp. and 10
tons/fed. compost in the first and
second seasons, respectively.

Average Tuber Weight (g)

Results in Table 6 indicate that
the highest values (87.5 and 71.6)
were obtained when potato plants
were fertilized with 1/2 RD of
N/feddan + Azotobacter + 15
tons/fed. compost in the first and
second seasons, respectively.

Total Yield (ton/fed)

Data in Table 6 indicate that the
highest values (129 and 11.5
tons/fed) in the first and second
scasons, respectively.
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Table 4. Effect of interaction among mineral nitrogen, biofertilizers
and compost rates on vegetative growth parameters of
potato in 2004/2005 and 2005/2006 seasons

Seasons 2004/2005 2005/2006
Characters
Plant No. VDry weight Plant No. Dry wei_ght
. of of aerial . of of aerial

height . height .
Treatments aerial stems /plant aerial stems /plant

(cm) stems (2} (em) stems {®)
RD* x Bio** x Compost**#
1/4 RD x Azt x 1T 31.8 4.4 1673 205 34 157.1
1/4 RD x Azt x 15F 304 5 153 29.6 5 1573
1/4 RD x Azt x 20T 323 4.5 164.8 26 55 153.3
1/4 RD x Aze x 10T 28 39 163.3 281 4.8 159.3
1/4 RD x Azo x 15T 27.6 37 151.8 283 45 162.6
1/4 RD x Azo x 20T 29.8 39 161 25 4.5 153
T4RD xM x 10T 294 4.2 159 282 39 161.6
14RD =M x 15T 289 43 I51.1 28 4 1594
V4RD x™M % 20T 314 49 160.6 23.3 4 151.1
172 RD x Azt x 10T 34.3 4.8 168.8 348 48 165.1
1/2 RD x Azt x 15T 333 4.7 172.6 314 42 163.9
1/2RD x Azt = 20T 351 4.5 173.6 31 5.2 170.9
172 RD x Aze x 16T 30.6 43 169.3 331 33 168.5
1/2 RD x Azo x 15T 30.7 39 166.6 305 43 175.5
1/2 RD x Aze x 20T 335 39 167 314 43 168.5
12RDxM  x 19T 33.) 44 162.8 298 34 170.9
VZRDxM x15F 331 4.2 162.8 301 4 170.8
IZRDxM x20T 339 42 164 322 5.2 171.6
3/4 RD x Azt x 10T 36.3 5.2 176.6 368 51 173.5
3/4 RD x Azt x 15T 36.8 54 178.5 37 5.6 180.7
J/4RD x Azt x 207 36.6 5 177.1 35.1 3 167.8
J4RD x Azo x10T 32 4.4 171.1 346 52 1709
3/4 RD x Azo x15T 32.7 4.4 1715 339 39 173.2
3/4 RD x Azo x20T 335 4.3 172.8 33 4.1 178.3
34RD xM xI0T 33.7 4.8 168 32 43 167.4
J4RDxM  x15T 35 4.2 170.5 344 44 179
J4RD»M x20T 34.8 438 170.8 M4 49 179
L.S.D at 445 [.5 0.6 2.3 29 06 4.2

*RD: Recommended dose of N kg / fed. = (150 kg / fed.)

**Azt: Azotobacter **Azo: Azospirillum  F**M: mixwre ¥***T: Ton/fed.
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Table 5. Effect of interaction among mineral nitrogen, biofertilizers
and compost rates on specific gravity and tubers dry
matter% of potato in 2004/2005 and 2005/2006 seasons

Seasons 2004/2005 2005/2006
Characters

Specific Tubers dry Specific Tubers dry
gravity matter  gravity matter

Treatments {g/em) (%) (g/cm’) (%)

RD* x Bio** x Compost***

1/4 RD x Azt x 10T 1.008 28.1 1.02 244
1/4 RD x Azt % 15T 1.013 25.8 1.012 234
1/4 RD x Azt x 0T 1.015 256 1.058 218
1/4 RD x Azo x 10T 1.011 26.2 1.037 233
1/4 RD x Azo x 15T 1.017 27.7 1.08 239
1/4 RD x Azo = 20T 1.014 279 1.045 215
14RD*xM x10T 1.012 29 1.014 255
1/4RD xM x 15T 1.009 27.5 1.072 24.1
TV4RD xM x20T 1.013 28 1.039 229
172 RD x Azt x 10T 1.014 25 1.016 226
172 RD x Azt x 15T 1.008 224 1.088 219
172 RD x Azt »x 20T 1.015 219 1.034 21.6
172 RD x Aze x 10T 1.015 235 1.013 207
172 RD x Azo x 15T 1.008 23.7 1.083 22.1
1/2 RD x Azo x 20T 1.035 237 1.026 C21.2
12RDxM x 10T 1.014 247 1.01 213
12RD xM  x 15T 1.012 22 1.08 238
2RDxM x20T 1.012 241 1.032 22.6
3/4ARD x Azt x 10T 1.009 223 1.009 21

3/4 RD x Azt x 15T 1.009 233 1.011 19

3/4 RD x Azt x 20T 1.023 - 206 1.016 18.8
3/4 RD x Azo x10T 1.007 237 1.011 21

3/4RD x Azo x15T 1.01 239 1.011. 19.4
3/4 RD x Azo x20T 1.011 21.9 1.014 18.8
3J4RDxM xI10T 1.01 22.5 1.014 19

4RDxM xI5T 1.01 21.3 1.014 18.9
JARDxM x0T 1.011 23.7 1.016 20

L.S.D at 0.05 NS 1.5 NS 2.2

*RD: Recommended dose of N kg / fed. = (150 kg / fed))
**Azxt: Azotobacter ¥¥Azo: Azospirillum  *¥*¥¥M: mixture *¥*¥*¥*T: Ton/fed.
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Table 6. Effect of interaction among mineral nitrogen, biofertilizers
and compost rates on yield and its component of potato
during 2004/2005 and 2005/2006 seasons

Seasons 2004/2005 2005/2006
Characters

Average Average Average Average

tuber weight ! ?tal tuber weight 3;:;3
Treatments weight/plant of tuber (t/fed) weight/plant of tuber (t/fed)
(@ (2) () (2)

RD* x Bio** x Compost**
1/4 RD % Azt « 10T 605.5 574 10L6 590.5 516 9.8
1/4 RD x Azt < 15T 4692 61.4 8.3 606.1 61 9.9
/4 RD x Azt x 20T 508.2 578 89 499.4 523 9
1/4 RD x Azo x 10T 565.4 60.8 g9 559.1 57.2 9.3
1/4 RD x Azo x 15T 531.7 69.5 94 421.1 58.6 7.5
1/4 RD x Azo x 20T 587.5 76.3 10.3 5134 52.3 8.2
1/4RDxM x 10T 4933 62.2 8.7 3918 329 6.6
1/4RDxM x 15T 485.9 66.4 8.5 406.2 60.2 7
1/4RDxM x24T 606.9 66.7 10.7 4394 53.1 7.2
172 RD x Azt x 10T 707.2 67.7 12.9 661 66.6 115
1/2 RD x Az¢ x 15T 602.1 87.5 10.6 648.6 71.6 9.R
1/2RD x Azt = 20T - 529.8 71.8 93 560.3 67.6 104
1/2 RD x Azo x 10T 658.4 65.4 1.6 6251 63.5 99
172 RD x Azo x 15T 532.1 70.8 9.4 6336 63.83 10.8
1/2 RD x Azo x 20T 575.5 76.7 102 610.7 70.9 9.8

R2RDxM =x10T 515.8 66.4 9.1 3389 66.9 8.8
12RDxM x 15T 479.9 56.6 8.5 450.3 65.5 7.8
12RDxM x20T 458.8 52.7 8.1 5713 69.9 93
3/4 RD x Azt x 16T 453.6 72.4 8.2 55876 475 93
3/4 RD x Azt x 15T 475.5 55.7 84 505.3 52.3 8.8
3/4 RI» x Azt x 20T 4888 533 8.6 4103 48 4 7.1
3/4 RD x Azo x10T 444 4 47.5 7.8 445.9 48.5 7.7
3/4 RD x Azo x15T 438.6 54.2 7.7 490 .4 50.9 7.9
3/4 RD x Azo x20T 4693 48.6 83 412.4 46.2 7
3J4RDxM x10T 461.6 427 8.2 378.9 464 6.6
J4RDxM x158T 4594 48 4 8.2 419.6 51.2 7.8
J4RD M x20T 453.3 40.7 7.9 4326 44 74
L.S.Dat 44 16 35 0.4 38.7 2.2 0.7

*RD: Recommended dose of N kg / fed. = (130 kg / fed.)**Azi; Azotobacter
**Azo: Azospirillum ***M: mixture ****T Ton/fed.
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Table 7. Effect of interaction among mineral nitrogen, biofertilizers
and compost rates on N, P K, NO; and NO; concentrations
of potato in 2004/2005 and 2005/2006 seasons

Seasons 2004/2005 2005/2006
Nutrients

N P X NO; NO, N P K NO; NO,

AD* x Bio** X % % % ppm ppm % % Y% ppm ppm
Compost**¥

1/4 RD x Azt x 10T 1.6 0.33 071 2298 839 1.3 032 0.69 2195 924
1/4 RD x Azt x 15T 1.7 031 0.72 2215 869 1.5 03 0.65 2158 89.7
1/4 RD x Azt x 0T 1.5 0.31 058 244.1 1089 1.2 0.3 0.58 226.3 1009
1/4 RD % Azo x 10T 13 0.27 073 2500 823 1.5 0.26 0.73 2256 86.4
1/4 RD % Azo x 15T 1.3 0.28 0.83 257.1 893 1.6 027 (.8 230.8 935
V4 RD x Azo x WT L6 026 0.69 281.8 1063 1.4 0.25 071 235.7 1113
L4RDxM x0T 1.6 027 073 2958 949 1.4 026 0.75 2453 948
4RD xM > 15T 1.5 0.25 0.81 300.8 102.9 1.6 0.24 078 250.1 105.1
T4RDxM x20T 1.7 023 0.7 2941 B0.1 1.4 022 0.7 2344 956
1/2 RD % Azt x 10T 1.9 0.32 078 246.1 826 2 (.33 0.75 2207 877
12 RD x Azt < 15T 2.2 .28 0.82 2335 873 22 03 076 2291 904
12 RD x Azt = 20T 22 034 077 2721 1019 2 031 071 231 1077
1/2 RD x Azo » 10T 2.1 028 0.82 2668 833 2.1 0.29 0.79 2314 888
1/2 RD % Azo x 15T 22 027 085 2751 943 24 0.28 0.86 239.4 97.2
1/2 RD % Aze » 20T 22 03 08 2911 1149 2.1 0.31 0.75 240.6 1129
12RD =M % 10T 21 0.23 084 2898 889 2 024 0.8 257.2 8§95
V2RD*xM x15T 23 0.22 082 3131 993 2.4 023 0.85 2593 957
12RDxM x24T 25 0.19 08 3161 1146 25 0.2 0.7 2643 Li29

34 RD x Azt < 10T 2.2 033 076 2498 859 1.4 03 071 230 908
JIARD x Azt x 15T 24 03 07 2655 943 1.6 027 0.69 234.9 94.7
3/4 RD x Azt x 20T 23 031 07 2915 1003 1.8 0.28 0.67 2354 1014
34 RD x Azo x0T 2.1 027 (.8 2871 829 1.8 029 0.76 2381 876
3/4 RD x Azo x15T 22 028 075 2918 1116 1.7 0.26 0.74 2452 953
34 RD x Azo x207 2.5 027 071 2981 919 1.4 025 0.73 249.8 111.2
J4ARD xM  x10T 1.9 024 0.8 3255 929 1.9 0.24 0.77 260.4 94.1
J4RD x M x1IST 22 021 075 3341 1026 1.7 0.2 0.75 270.5 100.5
JARDxM x0T 2 016 074 2975 1153 1.6 0.18 0.73 264.2 113.4
L.S.D at g5 0.4 NS 24 302 206 04 NS 36 64 174
*RD: Recommended dose of N kg / fed. = (150 kg / fed.Y**Azt: Azotobacter *%Azo:
Azospirillum  ***M: mixture ****T; Ton/fed.
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Were obtained when applying
half of the recommended dose of
N/fed + Azotobacter + 10 tons/fed.

Nitrogen Percentage

The observed results in Table 7
indicate that when applying half of
the recommended dose, mixture of

zotobacter plus Azospirillum and
20 t/fed compost gave the highest
values (2.5%) in both seasons.

Phosphorus Percentage

Response of the phosphorus
content in potato tubers to N rates,
biofertilizer and compost rates is
illustrate in Table 7, had no
significant in both seasons.

Potassium Percentage

Data in Table 7 indicate that
applying half of the recommended
dose, Azospirillum and 15 t/fed
compost, gave the highest values
(0.85 and 0.86%) in both seasons.

Nitrate Content in Potato Tubers

Data in Table 7 indicate that
when applying three fourth of the
recommended dose, mixture of

zotobacter plus Azospirillum and
15 t/fed compost, gave the highest
values (334.1 and 270.5 ppm) and
the lowest values (221.5 and 215.8
ppm} were obtained when applying
one fourth of the recommended
dose nitrogen; Azofobacter and 15
t/fed. compost in both seasons.
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Nitrite Content in Potato Tubers

Data in Table 7 Show that when
applying three fourth of the
recommended dose, mixture of
Azotobacter plus Azospirillum and
20 t/fed compost, gave the highest
values (1153 and 113.4), in both
seasons, but the lowest values (82.3
and 864) were obtained when
applying 1/4 recommended dose of
Nitrogen, Azospirillum and 10 t/fed.
compost in both seasons.

DISCUSSION

Applying biofertihzers to the soil
and reducing mineral nitrogen
fertilizers in the present study
increased the vegetative growth
parameters. This effect may be due
to that applying the biofertilizers led
to increase microorganisms in root
one and convert which organic
matter in the soil from organic form
of nutrients such as N to mineral N,
This increment in the uptake of
nutrients from soil by roots of plant
promotes plant growth characteristics
(Lampkin, 1990).

Similar results were reported by
Abou- Hussein et al. (2002a) and
Abdel-Ati (1998). Applying
compost, mineral N and biofertilizer
to potato plants increased the
vegetative growth. This effect might
be due to that applying compost to
the soil improves soil fertility and
increase cation exchange capacity
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of soils, thus increase availability
of certain nutrients such as Ca, Mg
and P (Brady, 1974). Similar
results were obtained by (Abou-
Hussein, 2002c).In general, the
obtained results suggested
fertilizing potato plants of cv."
Diamont" with three fourth of N
recommended dose, 15 tons of
compost and applying Azotobacter
to enhance the vegetative growth
at similar conditions to that of the
present study. When potato plants
received nitrogen fertilizer,
biofertiluzer and organic fertilizer
rates the percentage of N and K
increased. This effect could be
resulted from the increase of these
elements in the soil. Similar results
were reported by Abou- Hussein et
al. (2002a) and Abdel-Ati (1998).

Nitrate and nitrite contents were
increased in tubers tissue due to
the application of high rates of
nitrogen fertilizer, biofertilizer and
compost, but the value was still
within the acceptable range for
human health. Prins (1983) found
that the highest nitrate content (>
1-2% by weight) in forage can be
toxic to livestock. Moreover, the
most interesting results were that
added half of the recommended
dose of npitrogen fertilizer,
Azotobacter and (10 t/fed} compost
recorded the highest potato tuber

E}-Shaikh, et al.

yield and achieved low values of
NO; and NO, in tuber tissues and
did not differ significantly with the
lowest NQO; and NO; values in
both seasons. This effect may be
duve to that adding nitrogen
fertilizer, biofertilizer and compost
increased N nuirient in the soil and
the uptake was then increased by
plants, which in tumn increased
NO3 and NO2 concentration,
Similar resuits were found by
Abou-Hussein ef al. (2002b) and
Abdel-Ati (1998).

Applying biofertilizers to potato
crop with mtrogen fertilizer and
compost increased average tuber
weight, which led to increase total
yield. This effect may be due to
that MICroorganisms were
increased in the soil, which
converts the ability of mobilizing
the unavailable form of nutrients
elements to available forms (Ishac,
1989). So that the synthesis of
organic matter as well as cell
division increased this led to
increase vegetative growth. This
increase in vegetative growth may
increase  photosynthesis  rates
leading to an increase of
assimilation rates, so that tuber
weight and tuber size increased,
which consecuently increased the
total yield. Similar results were
reported by Ghosh and Das (1998),



Zagazig J. Agric. Res., Vol. 37 No. (4) 2610

Abdel-Ati  (1998) and Abou-
Hussein et al. (2002c). On the
other hand, results show that
applying half of the recommended
dose of nitrogen fertilizer,
Azotobacter and (10 t/fed) compost
had a beneficial effect on total
tuber yield and weight of
tubers/plant. So, the later treatment
could be recommended for
enhancing tuber yield, reduced
nitrate and nitrite contents, reduce

environment pollution and potato

production costs.
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