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DIFFERENT RATES OF NITROGEN AND PHOSPHORUS ON
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ABSTRACT

This investigation was carried out during the two Fall (Nili) seasons of
1998/1999 and 1999/2000 on potato cv. Diamont at Baramoon Experimental Farm,
Dakahlia Governorate, Egypt, to study the influence of Microbein as biofertilizer and
four different rates of nitrogenous and phosphorous as mineral fertilizers, i.e., 25 % N
+ 25 % P20s, 50 % N + 50 % P20s, 75 % N + 75 % P2Qs and 100 % N + 100 % P,0s
of the recommended dose of N+P (180 kg N + 75 kg P.Os'iled.) as well as their
interactions on growth, tuber yield and contents of NPK i foliage and tubers as well
as starch and Nitrate content in tubers.

Results showed that treating potato seed tubers with Microbein before
planting, increased significantly plarts stand (%) in the first season, vegetative
growth, i.e., plant height, foliage fresh weight/plant (in the first season), number of
main stems/plant (in the second season), foliage dry weight (%), and yield
parameters i.e., total tuber yield (tonffed.), number of tubers/plant, tuber average
weight (g), tuber dry matter (%), NP content in foliage, N (in the second season), P in
the two seasons), K (in the first season) in tubers and starch content in tubers as
compared to the untreated seed tubers. On the other hand, nitrate concentration
(ppm) was not significantly affected in both seasons.

Increasing nitrogen and phosphorus rates up to 75 % N + 75 % P;0s of the
recommended dose/fed., increased significantly in foliage dry weight (%), yield
parameters and starch content in tubers in the two seasons, while plant stand (%),
plant. height, foliage fresh weight (in first season), number of main stems/plant (in the
second saasom), NRPK in foliage and tubers as well as nitrate concentration increased
by increasing (N+M) rates up:to the recommended full doses (100,% N + 100; % 0%
in two seasons..

The imteraction: between Mrierobein and (N+ P»Qs) rates showed also
significant effects: an.foliage diy weight, yield parameters, N content in foliage: i both
seasons and K contemtiin.faliage in the secand season

Generally, treatiny seed.potato tulbers with Microbein (biofertilizer) at rate of
10.67 kg/ton. before planting; iin addition 1 75 % N + 75 % POsffed.) of the
recocmmended doses gave fihe wwedmum: yield and quality of tubers. Moreover,
treating seed {iivers with Microbsht before ptanting will save about 25 % of the
requred amounts of NP fertilizerffed, parucaicrv- in the clayey loam soil and
consequent wil! decrease the total cost of production per 1ca.” it addition to the
environmental pollution with the high rates of chemical fertilizers wiii aisc ve
decreased.

INTRODUCTION

' Potato (Solanum tuberosum L.) is considered as one of the most
important vegetable crops in Egypt. There is a continuous big demand on
potatoes for both local market, processing and exportation. Which requires
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much mare nutrients, specially, N, P and K as compared with other vegetable
Crops. '

There are many beneficial effects for using biofertilizers in agriculture
such as, quick supplying of plant nutrients and increasing crop productivity.

Several investigators, reported that biofertilization of potato plants
lead to significant increase of vegetative growth parameters, i.e., plant height,
number of main stems per plant and both foliage fresh and dry weight per
plant Panigrahi and Behera (1993), Sidarenko et al. (1996).

Abdel-Ati et al. (1996) reported that inoculation potato tuber seeds with P-
solubilizing bacteria; Bacillus megaterium combined with N,-fixing bacteria,
Azospirnillum increased potato plant height, number of branches/plant and
fresh and dry matter content/plant. Moreover, number of tubers/plant and the
total tubers yield/fed. were also increased. Similarly, El-Gamal (1996) and
Hammad and Abdel-Ati (1998) indicated that using biofertilizers with or
without nitrogen fertilizer increased plant height, number of branches/plant,
number and weight of tubers/plant, dry matter content of tubers and total
tuber yield/fed., as well as N and P content in foliage and tubers. Zahir and
Muhammed (1996); Ashour et al. (1997), Zahir et al. (1997); Ashour (1998);
Javed and Arshad (1998); Mahendran and Kumar (1998) and Muhammed et
al. (1999) found that biofertilization of potato plants significantly, increased
tuber DM (%) and total tuber yield. Javed and Arshad (1998) reported that
inoculating potato tubers with rhizobacteria isolates increased tuber yield.
Fayez et al. (1985), El-Dahtory et al. (1989) and Hammad and Abdel-Ati
(1998) reported that Azospinillum has the ability not only to fix nitrcgen, but
also to release certain phytohormones of gibberellins and indolic nature,
which could stimulate plant growth, absorption of nutrients and photosynthesis
process. Hammad and Abdel-Ati (1998), Abd El-Naem et al. (1999) and
Tawfik (2001) found that inoculation biofertilizers led to potato plants,
significantly reduced NOs-N content in tuber.

Many investigators reported that vegetative growth parameters, i.e.
(plant height, number of main stems/plant, fresh and dry weight of plant and
yield parameters (number of tubers/plant, total tuber yield, dry matter content
of tubers, tuber average weight) and NPK content increased by increasing
NPK levels Ali (1994); Singh and Sharma (1994); Shiehaia and Abdo-Sedera
(1994); Joern and Vitosh (1995). Sharma ang Arcra (1987); Awad (1997);
Ashour and Sarhan (1998); Deka and Dutta (1998) and Arisha and Bardisi
(1999). Lo
i Nitrogenous ~hZimeal fertilizer is commonly added to sGii io produce
hiah ti5ei vieid. Ashour and Sarhan (1998), Hammad and Abdel-Ati (1998),
AL El-Naem et al. (1999) and Tawfik (2001) found that increasing nitrogen
levels led to an increase in nitrate and nitrite content tuber.

Generally, using biofertilizers might reduce, partly; the total amounts
of chemical fertilizers applied and consequently, will reduce the total cost of
potato production. Moreover, biofertilization has become an appropriate tool
for reducing environmental poliution and, in the mean that, earning good
economic return.

This study was conducted with the aim of determining the effect of
Microbien (biofertilizer) together with different rates of mineral fertilizers
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(N+P,0s) fertilizers on the growth, yield and quality of potato tubers.
Moreover, it was essential also to investigate the effect of biofertilizers on the
nitrate concentration in potato tubers.

MATERIALS AND METHODS

This study was carried out during the two successive fall (Nili)
seasons of 1998/99 and 1999/2000 at the Barramon Experimental Farm
(Dakahlia Governorate) to investigate the response of potato plants cv.
Diamont to biofertizers and different rates of nitrogen and phosphorus on
growth, yield and quality. ‘

Potato seed tubers were planted on the 10™ and 12" of October in the
two seasons, respectively. Some physical and chemical analysis of the
experimental soil are shown in Table (1)

Table (1):Some physical and chemical properties of the experimental

soil.
Texture Sand | Silt | Clay [CaCO;| pH Available nutrients
(ppm
(%) (%) (%) % N [ P K
Clayey loam | 24.0 | 31.3 | 405 34 7.9 | 285 | 125 309

The source of biofertilizer :

Microbein as biofertilizer obtained from the General Organization
Equalization Food (GOEF), Ministry of Agriculture, Egypt. Microbein is a
mixture of N, -fixing (Azospirillurr spp. and Azetobacter spp.) and P-
solubilizing bacteria (Bacillus: spp). Before pianting, the wet seed tubers were
well mixed with Microbein at the rate of 10.67 kg/ton: of seed tubers.

The experimental design used was a split plots with three replicates
and the plot area was estimated 11.25 m* (3 ridges eactt with: & nt long and
0.75 m width). The main plots were occupied by biofertilizer treatments
(Microbein) whereas, the subplots were as follows:

t-  25% N+ 25 % P,Og/fed. of the recommended dose.

2- 50 % N + 50 % P,0g/fed. of the recommended dose.

3-  75% N + 75 % P,0s/fed. of the recommended dose.

4-  Control (100 % N + 100 % P,Og/fed.), full a recommended dose (180

N + 75 P,O5 kg/fed.).

Ammonium nitrate (33.5 % N) as a source of nitrogen was added at
three equal portions after 3, 5 and 7 weeks from planting date for all
treatments, while phosphorous as a normal superphosphate (15.5 P,Os) was
added once before planting during soil preparation. Potassium sulphate (48 %
Kzg) was added once after 7 weeks from planting date with rate of 96 kg
K2 /fed.

Studied characters
Vegetative growth characters:

5 plants for samples of potato plants were taken after 75 days after
planting (DAP) from each plot and the following data were recorded: plant
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stand (%) at 45 DAP, plant height, number of main stem/plant, foliage fresh
weight/plant and foliage dry weight (%). , '

Yield parameters: ,
Total tuber yield (ton/fed.), average of number tubers/plant, average
tuber weight, tuber dry matter (%) were determined at the harvest time.

Chemical composition:

The mineral content N, P and K were determined at 75 days from
planting at harvest time for foliage and tuber, respectively, in addition to starch
content (%) in tubers by using the methods outlined by Jackson (1967).
Nitrate concentration (ppm on dry weight basic) was determined according to
the description of Singh (1988).

Data were statistically analyzed and means were compared by using
L.S.D test as described by Gomez and Gomez (1984).

RESULTS AND DISCUSSION

1- Vegetative growth
a- Effect of Microbein:

Data presented in Table (2) show that plant stand (%) and foliage
fresh weight, significantly were increased by treating seed potato tubers with
Microbein. This was tree only in the first season, while in the second one;
differences between treatments were not significant. Concerning to, number
of main stems/plant, was also increased, significantly, by treating seed tubers
with Microbein but only in the second season, whereas foliage dry weight was
significantly increased by this treatment in the two successive seasons as
shown in the same table (Table 2). These results might be attributed to the
role of bacteria in producing the phytohormones indole acetic acid (IAA),
gibberellins, cytokinins and ethylene which play an important role in plant life
during the early stages of growth (Martin et al, 1989; Subba Rao, 1993,
Abdel-Ati et al., 1996; Bashan and Holguin, 1997, Hammad and Abdel-Ati,
1998 and Muhammad et al., 1999). B '

b- Effect of N and P rates: ,

Data in Table (2) also indicated clearly that plant stand, plant height
and both fresh and dry weight/plant were significantly increased with
increasing nitrogen and phosphorous rates only in the first season. Similarly,
number of main stems per plant was also increased significantly by increasing
N+P rates but only in the second season. Such results could be due to the
role of the three elements (NPK) in increasing mersitemic activities and
consequently the vegetative growth of plants. These results are obtained by
Abo-Sedera and Shehata (1994); Arisha and Bardisi (1999); Abdulla (1999);.. .
Ali (2002) and El-Kader (2002) who found that increasing NPK levels have an
important role in enhancing the vegetative growth of potato plant.
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Table (2): Effect of Microbein (biofertilizer), N and P rates and their
interactions on plant stand and vegetative growth of potato
plant during the two Fall (Nili) seasons of 1998 and 1999.

Plant Plant No. of main [Foliage fresh| Follage dry
ereatmen;ha"a“e's stand height stems |weight /plant| weight
(%) {cm) Iplant (g) (%)
1998 | 1999 | 1998 | 1999 | 1998 | 1999 | 1998 | 1999 | 1998 | 1999
Microbein treatment
ith 84.47(82.08(50.08|53.67 | 2.47 | 1.87 (317.8|257.4(13.31]13.03
Without 81.67 | 84.40(55.67 | 56.08 | 2.67 | 2.76 [293.08/287.612.41|12.50
F-test * NS * NS | N.S * * NS * .

N and P rates/fed.
D5 % N + 25 % P,Os | 81.11|82.20|47.67|52.50| 2.27 | 1.78 | 255.7|249.2[ 11.72]11.62
50 % N + 50 % P2Os | 83.10 |82.44|51.67|53.83| 233 | 2.17 |279.5227.5|12.06 [ 12.14
75 % N + 75 % P,Os |83.22|83.61|54.50 | 56.00 | 2.68 | 2.37 |332.7|271.4|13.98 | 13.86
) 0,

,’,‘:gs"’””“ % 1g4.84|84.72|57.67|57.17| 3.08 | 2.93 |353.8|342.0| 13.66 | 13.46
L.S.D at5 % 232 NS | 278 | Ns | Ns | 0.51 | 13.9 | Ns | 0.62 | 0.40
interactions

With Microbein
25% N + 25 % P20s |80.33|81.22|46.00]51.00{ 2.20 | 1.57 |268.7|260.7[11.96|11.74
50 % N + 50 % P2Os | 81.99 81.33(47.00 [52.00| 217 | 1.67 |292.7|191.0|12.47|12.18
75% N + 75 % P20s |81.14 | 8222|5233 |54.67 | 2.50 | 2.00 |342.0|225.8 14.98 | 14.65

0, 0,

100 "'F[‘2'551°° % |83.22(83.55|55.00|57.00| 3.00 | 2.23 |367.7|352.3|13.81{13.56
\Without Microbein
25% N + 25 % P,0s |81.89|83.17|49.3354.00| 2.33 | 2.00 [242.7|237.7 [ 11.48[11.49
50 % N + 50 % P20s |84.22 |83.55|56.33[55.67| 2.50 | 2.67 | 266.3|264.0]11.65|12.10
75% N + 75 % P,Os | 85.29 | 85.00) 56.68 | 57.33 | 2.67 | 2.73 |323.3|317.0|12.98 | 13.06
100% N + 100 % PO, | 86.47 | 85.84 |60.33 |57.33| 3.17 | 3.63 |340.0|331.7|13.51|13.35
LSDat5% NS | NS | NS { Ns | NS | Ns | Ns | Ns | 0.88 | 0.26

c- Interaction effect of Microbein and (N+P) rates:

Data in Table (2) also, revealed that the interactions between
Microbein and NP rates had no significance effect on all parameters of
vegetative growth, except that of the foliage dry weightplant in the two
seasons. The highest significant value was always obtained by treatment
treated with Microbein and was applied by 75 % of the recommended doses
from nitrogen and phosphorous. These results are similar with those obtained
by El-Gamal (1996) and Hammad and Abdel-Ati (1998).

2-Yield parameters:
a- Effect of Microbein:

Results presented in Table (3) reveal that inoculation potato seed
tubers with biofertilizer (Microbein) caused significant increases in the yield
components i.e. total tuber yield (ton/fed.), number of tubers/plant, tuber
average weight and tuber dry weight in the two seasons. In case of total tuber
yield/fed. The increases were 20.60 and 30.24 % in two successive seasons,
respectively.
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Table (3): Effect of Microbein (biofertilizer), N and P rates and their
interactions on total tuber yield and its components during
the two Fall (Nili) seasons of 1998 and 1999.

Character# Total yield No. of Aver. tuber | Dry weight of
Treatments __{ton/fed.) tubers/plant wei@t {a) tubers (%)
1998 | 1999 | 1998 | 1999 | 1998 | 1999 | 1998 | 1999
icrobein treatment
With 1059 | 1049 | 446 | 463 | 94.50 | 93.53 | 21.32 | 21.12
Without 878 | 805 | 423 | 468 | 89.13 | 86.84 | 20.64 | 20.39
F_test - - * - L] - - Ns
and P rates/fed.

25 % N + 25 % P20s 6.961 { 7.11 3.15 | 3.33 | 7518 | 72.72 ) 19.27 | 19.33
50 % N + 50 % P20s 8.88 | 8.81 345 | 3.83 | 86.18 | 83.85 | 20.25 | 19.97
75% N + 75 % P2Os 11.58 [ 11.89 | 542 | 583 [107.16)|102.71| 22.49 | 22.06
100% N +100% P2Os | 11.31 [ 11.29 { 535 | 550 {104.75|101.59| 22.00 | 21.69
LSDat5% 0.43 | 0.51 020 | 028 { 239 | 221 | 0.36 | 0.63

pnteractions
\With Microbein
25 % N + 25 % P,0s 7.87 | 7.39 320 | 3.33 | 76.75 | 73.63 | 19.37 | 19.41
50 % N + 50 % P20s 944 | 9.29 3.53 3.83 [ 89.57 | 86.82 | 20.51 | 20.14
75 % N+ 75 % P20s 13.34 | 1357 | 570 ( 5.83 |115.32{110.00] 23.30 | 23.16
Mwo % N+100% P05 | 1169 ) 11.70 | 540 | 550 [108.36(103.60| 22.11 | 21.78
ithout Microbein
25% N+ 25 % P20s 6.06 | 6.84 310 | 3.33 | 7361 | 7163 | 19.18 | 19.24
50 % N + 50 % P20s 8.32 8.33 337 | 413 | 82.80 | 86.82 | 19.99 | 19.80
75% N+ 75 % P,0s 9.8t | 10.21 | 513 | 5.10 | 99.00 {110.00{ 21.68 | 20.96
100% N+ 100 % P,Os | 10.93 | 10.83 | 530 | 533 [101.13[103.68| 21.89 | 21.59
LSDat5% 0.61 0.72 029 | 040 | 3.39 | 3.13 | 0.50 | 0.90

This increment might be attributed to the non-symbiotic bacteria
present in Microbein which have beneficial effects on plant growth by different
mechanisms e.g., enhanced N,-fixation orincreased N assimilation, as well
as enhancing mineral uptake, and improving root growth and functions.
Similar conclusions were reported by Aggarwal and Chaudhary, 1995,
Stancheva et al.,1995, and Bashan and Holguin, 1997.

b- Effect of N and P rates:

Data in Table (3) also indicated that total tuber yield (ton/fed.),
number of tubers/plant, tuber average weight and tuber dry matter were
increased by increasing of (N+P) rates in the two seasons. These increases
might be due to the favourable effects of mineral fertilizers on the efficiency of
photosynthetic capacity and vegetative growth which in turn resulted in more
accumulation of stored food and finally produced large potato tubérs. Similar
results were reported by Awad (1997); Ali (2002) and El-Kader (2002).

c- Interaction effect of Microbein and (N+P) rates:

Results in Table (3) also, showed that the interactions between
Microbein and (N+P) rates as mineral fertilizer had significant effect on total
tuber yield/fed., number of tubers/piant, tuber average weight and tuber dry
matter (%) in the two seasons. The highest production of potato tubers were
obtained with Microbein plus (75 % N+ 75 % P,05 /fed.). These results are
line with those obtained by El-Gamal (1996); Hammad and Abdel-Ati (1998)
and Hussein and Radwan (2002).
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3- Nutrient content
a- Effect of Microbein:

Data in Tables (4 and 5) represent the effect of Microbein on N, P
and K content (%) in foliage and tuber, respectively. Microbein application
increased, significantly, N and P contents of foliage as shown in Table (4).
This was true in the two successive seasens. On the other hand, potassium
content in foliage was not affected significantly, by Microbein application in the
two seasons. Concerning tuber content, it could be clearly noticed from Table
(5) that N content (in the first season), P content (in the two seasons) and K
content (in the first season)increased significantly by Microbein application.
These results suggest that N-fixing bacteria (Azotobacter and Azotspirillum)
respondent in Microbein have the ability to supply plants with their nitrogen
requirements, in addition to the role of phosphate solubilizing bacteria in
availability of soil immobilized phosphorus, which in turn reflects on P uptake.
These resuits are in agreement with those reported by EI-Gamal (1996);
Abdel-Ati (1998) and Tawfik (2001).

Table (4):Effect of Microbein (biofertilizer), N and P rates and their
interactions on N, P and K (%) in foliage at 75 DAP during the
two Fall (Nili) seasons of 1998 and 1999.

Characters N (%) P (%) K (%)
1998 | 1999 1998 1999 | 1998 | 1999

Treatments

Microbein treatment

With 2.54 2.30 0.28 025 | 276 | 2.64

Without 2.20 2.04 0.23 0.21 279 | 2.72

F-test * * * * NS NS
N and P rates/fed.

25% N + 25 % P05 1.86 1.81 0.19 0.18 | 252 252

50 % N + 50 % P20s 2.20 2.08 0.23 0.3 | 268| 264

75 % N + 75 % P05 2.70 2.32 0.31 027 | 288 | 256

100 % N + 100 % P20s 2.72 2.47 0.29 0.28 | 3.01| 2.90

LS.Dat5% 0.1 0.08 0.004 | 0.003 | 0.27 | 0.26

Interactions
With Microbein

25 % N + 25 % P,0s5 1.92 1.88 0.21 0.17 | 258 | 2.53

50 % N + 50 % P,0s 247 2.19 0.25 0.21 2.72 | 2.66

75 % N + 75 % P,0s 2.86 2.47 0.33 029 (275( 2.35

100 % N + 100 % P20s 2.90 2.65 0.30 0.30 299 | 3.01
Without Microbein

25 % N + 25 % P;05 1.79 1.74 0.17 0.17 | 2.47 | 2.50

50 % N + 50 % P;0s 1.93 1.96 0.21 0.19 264 | 262

75 % N + 75 % P05 2.54 2.17 0.29 025 |3.02| 295

100 % N + 100 % P20s 2.54 2.28 0.28 025 |3.02| 280

LS.Dat5% 0.15 0.11 NS NS NS 0.38

b- Effect of N and P rates:

Data in the same Tables (4 and 5) indicated that N, P and K
percentage in foliage and tubers increased significantly by increasing N and P
rates effect of (N+P) rates. This could be due to the positive effect of nitrogen
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on root growth, the absorption sites of plant, which lead to more absorption of
nutrients. Similar results were obtained by Awad (1997), Arisha and Bardisi
(1999) and El-Kader (2002).

Table (5):Effect of Microbein (biofertilizer), N and P rates and their
interactions on N, P, K, starch (%) and nitrate concentration
(ppm) in tuber at harvest during the two Fall (Nili) seasons of

1998 and 1999.

Characte N (%) P (%) K (%) Starch (%) | NOs {(ppm)

[Treatments 1998 | 1999 [ 1998 | 1999 | 1998 [ 1999 | 1998 | 1999 | 1998 | 1998
Microbein treatment ’
With 2.69 | 2.38 | 040 | 0.38 | 235 | 2.23 (12.97(12.71[79.63 | 73.23
Without 245 ) 225 ) 033 | 032 ) 220 | 2.14 |12.06(11.89|86.11|89.90
F-test NS * * * * NS * . NS | NS
N and P rates/fed.

25%N+25%P,05 | 1.97 | 1.89 | 0.29 | 0.27 | 1.93 | 1.86 | 11.56 [11.37] 71.15|69.57
50% N+50%P,0s | 2.63 | 2.32 | 0.34 | 032 | 2.14 | 2.1 |12.65(12.51 | 76.65 | 75.18
T5%N+75%P,0; | 2.85 | 2.48 | 0.40 | 0.37 | 2.40 | 2.26 |13.75 | 13.53 | 82.62 | 88.93
100 % N + 100 % P;0s| 2.90 | 2.57 | 0.46 | 0.44 | 2.62 | 2.49 [12.10|11.80|103.07| 92.53
LS.Dat5% 016 | 0.08 {0.004|0.003 0.09 | 0.15 | 0.50 | 0.32 | 16.07 | 14.48
Iinteractions

\With Microbein
25%N+25%P;0s | 2.04 | 1.95 | 0.33 | 0.30 | 1.96 | 1.90 |11.92|11.81 |64.9063.00
50% N+50%P0s | 2.64 | 2.39 | 0.37 | 0.34 | 219 | 2.09 | 13.05 | 12.86 | 72.03 | 69.93
75%N+75%P;0s | 2.94 | 2.55 | 043 | 0.41 | 2.15 | 2.33 |14.22]13.96 (83.70 | 81.37

0, 0,

100 /“,,“:55100 % | 300 | 263 | 0.48 | 0.46 | 2.72 | 2.59 |12.69(12.20 | 97.90{ 78.63
\Without Microbein
25%N+25%P;0s | 1.91 | 1.84 | 025 | 0.24 | 1.90 | 1.83 |11.23]1092|77.40]76.13
50% N+ 50% P05 | 2.42 | 2.24 | 0.30 | 0.29 | 2.09 | 2.13 | 12.24| 1215 | 81.27 | 80.43
T5%N+75%P,0s | 2.43 | 242 | 0.36 | 0.34 | 2.29 | 2.19 | 13.27 | 13.10 | 81.53 | 96.50
100% N+ 100 % P0s| 2.72 | 2.61 | 0.43 | 0.41 | 2.52 | 2.40 | 11.51 | 11.40 |108.23/106.53
L.S.Dat5% NS | NS | NS | Ns | NS | 'Ns | Ns | Ns | NS NS

c¢- Interaction effect of Microbein and (N+P) rates:

Data in Tables (4 and 5) also revealed that the interactions between
Microbein and N+P rates had no significant effect on N, P and K content in
both foliage and tubers of potato piant with only two exceptions, N content in
foliage in the two seasons, as well as K content in the second season,
differences between treatments were significant as shown in Table (4).

4- Tuber quality
a- Effect of Microbein:

Results presented in Table (5) also revealed that application of
Microbein gave a significant increasing tuber starch (%) in both seasons.
Similar results were reported by Abdulla (1999). On the other hand,
concentration of nitrate in tuber did notincrease significantly, by Microbein
treatment.

b- Effect of N and P rates:
D ata in Table (5) _indicated that the effect of (N+P) rates on starch
and nitrate concentration in tuber were significantly in both growing seasons.
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The highest values of starch and nitrate (ppm) in tuber were obtained when
the plants received (75 % N + 75 % P,Os/fed.) and (100 % N + 100 %
P,0s/fed.) of the recommended rates respectively. These results may be due
to the positive correlation between application of N fertilizer and accumulation
of nitrate in potato tuber. The results as similar those obtained by Ashour and
Sarhan (1998); Hammad and Abdel-Ati (1998) and Abd El-Naem et al. (1999).

c- Interaction effect of Microbein and (N+P) rates:

Data in the same Table (5) also indicated that the effect of the
interaction between Microbein and (N+P) rates had no significant effect on
starch and nitrate (ppm) in potato tubers in the two seasons.

CONCLUSION

This investigation suggest that treating seed potato tuber with
biofertilizer (Microbein) at the rate of 10.67 kg/ton and applying 75 % of the
recommended of N and P is indispensable for optimum potato production and
higher tuber quality.

Moreover, the application of Microbein will reduce about 25 % of the
required amounts of nitrogenous and phosphorous fertilizers/fed., which will
also decrease the pollution of environment.
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