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Abstract: This study was carried out at El- Kawther Experimental farm, Faculty of Agriculture, Sohag University
during 2017/ 2018 and 2018/ 2019 Nily seasons in potato cv Lady Balfour have been fertilized potato plant cv. Lady
Balfour planted in sandy soil the recommended rate i.e. 150 unit nitrogen as 100% from chemical , 75% chemical
plus 25% organic, 50% chemical plus 50% organic and 25% chemical plus 75% organic as a trial for reducing the
amount of chemical nitrogen fertilizer . The sources of chemical fertilizer nitrogen were (ammonium nitrate) and
organic fertilizer nitrogen were ( plant compost and chicken manure) results showed that decreasing the percentage
of chemical N fertilizers from 100 to 50% and in the same time increasing the percentages of both organic (plant
compost and chicken manure) from 0.0 to 50% of the suitable rate of N was accompanied with enhancing in growth
characters, yield and plant pigments and the percentages of N, P and K as well as TSS %, nitrogen and protein in
tubers of lady Balfour potato cv. for producing organic tubers lady Balfour potato cv. as well as improving yield
qauntitively and qualitively . It is preferable to fertilizer plants with i.e. 150 unit nitrogen per fed. as 50% chemical
N (ammonium nitrate) and 50% organic (plant compost or chicken manure).
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1. Introduction Also, potato tubers are rich in potassium,
Potato ( Solanium tuberosum) has an economic phosphorus, Iron and vitamin C, but poor in calcium

important both in Egypt and worldwide , and it is a and vitamin B ( Watt and Merrill, 1963).

world staple crop. It ranks the fourth position in the Fertilizers as well as cultivar selection, time of

world after wheat , rice and maize as non- cereal food harvest and cultural practices determine quality of

crop. Potato is used in many ways like vegetable potato production for adequate growth large amounts

potato wafers / chips, powder, finger chips etc. It of nitrogen and potassium are needed (Dean, Bill,

originated in the Andean mountains of south America 1994).

and became important worldwide, especially in Organic potato production is growing in Egypt

Europe and Egypt. (Hawkes, 1990) now to take place in the European markets and their
Potato is one of members of the family of consumers who are willing to play high price foe

salonaceae, which includes plants such as tomato, healthy safe products. It gained a considerable

eggplant, pepper, tobacco and petunia. It is usually importance as an export crop to European markets

categorized as a dicotyled onous annual, though and one of the national income resources (El-

tubers may persist in the field from one season to the Ghamry, 2009).

next. The tubers are modified portions of the Advantages of organic fertilizers.

underground stem, termed a rhizome or stolen. The -Better for the soil provides organic matter

tips of the stotons produce the tubers, or the edible. essential for microorganisms. It is one of the building

Portions of the plant and initiation of growth occur blocks for fertile soil rich in humus.

when the plants are approximately 6-8 inches high, or -nutrient release , slow and consisted at a natural

about 5-7 weeks after planting (Seiczka and rate that plants are able to use no danger of over

Thorton, 1993). concentration of any element, since microbes must
Each 100 g. potato fresh tubers contains about break down the material.

72- 80 g moisture, 12- 17 g starch , 1-2 g. protein , 6 Trace mineral: typically present in broad range,

g. sugar , 0.4- 1.0 fibers and about 0.96 g ash. providing more balance nutrition to the plant.
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Won’t burn: safe for all plants with no danger of
burning due to salt concentration.

Long lasting: doesn’t leach out since the organic
matter binds to the soil particles where the roots have
access to it.

Stronger plants and grass: greater resistance to
disease and insect attacks.

Encourages soil life: microbes convert the
organic matter to the form of nutrients the plants
need. Earthworms feeding on organic materials a
aerate and loosen the soil

2. Materials and Methods

This study was carried out at El- Kawthar
Experimental farm, Faculty of Agriculture Sohag
University- Sohag, Egypt. During the two successive
Nily seasons of 2017/ 2018 and 2018/ 2019 in the
open field.

Ten soil sample were randomly taken form soil
before transplanting air dried, crushed, sieved and
used to determine, the following physical and
chemical analysis of the experimental soil site in two
studies (Table 1 and 2) (Hesse 1971 and Jackson,
1973).

Table (1) some physical and chemical characteristics
of El-Kawthar Experimental farm (New reclaimed
soil) (Wilde et al., 1985).

-Color of skin: parti-colored

-Color of flesh: white

-Maturity: main

Botanical description:

-Height of plants: very tall

-Frequency of berries: absent

-Color of base of light sprout : pink

The recommended rate of nitrogen fertilize were
added i.e. 150 unit nitrogen

Table (2): Some physicochemical analysis of the
plant compost and chicken manure

Parameters Values
Plant Chickens
compost | manure

Cubic meter weight (kg.) 600.0 580.0

Moisture % 29.0 20.0

O.M. % 30.9 58.27

Organic carbon % 28.55 27.93

pH (1:2.5 extract) 7.26 10.20

EC (ds/m) (1:2.5 extract) 10.28 5.90

C/N ratio 14.28 -

Total N % 2.0 2.5

Total P% 1.03 1.14

Total K % 1.22 1.26

Total Ca% 1.26 -

Total Mg % 1.33

Constituents

Values

Clay %

7.90

Silt %

22.90

Sand %

69.20

Texture grade

Sandy loam

Total Fe (ppm) 18.8 18.6

Total Mn (ppm) 38.00 17.5

pH 8.00

EC (1-5) dsm™ 4.07
CaCO % 11.71
OM. % 1.8
N% 0.178
P (ppm) 11.0
K (ppm) 311.0

Description and some economical characters of
Lady Balfour potato used in the present study.
Parentage: 8204 S x 15119 AC5
Characters: Lady Balfour is a very high yielding
under Egyptian conditions is new reclaimed and old
lands ,. Productivity is around 12-20 ton/ Acer.

Tuber characteristics:

- Smoothness of skin: medium.
-Shape of tuber: oval.

-Depth of eyes: medium red

Total Zn (ppm) 4.11 44.09

Treatments for this experiment:

T;- chemical 100% fertilizer (~ 450 kg/ fed
ammonium nitrate).

T,- Chemical 75% (~ 336 kg/ fed. ammonium nitrate)
+ plant compost 25% (1.875 ton / fed. plant compost)
T; -Chemical 75% (~ 336 kg/ fed. ammonium nitrate
+ chicken manure 25% ( 1.500 ton/ fed. chicken
manure).

T, -Chemical 50% (~ 225 kg/ fed. ammonium nitrate
+plant compost 50% ( 3.75 ton/ fed. plant compost).
Ts -chemical 50% (~ 225 kg/ fed. ammonium nitrate
+ chicken manure 50% (3.0 ton/ fed. chicken
manure).

Ts- Chemical 25% (~ 112.5 kg/ fed. ammonium
nitrate + plant compost 75% ( 5.625 ton/ fed. plant
compost)

T; — Chemical 25% (~112.5 kg/ fed. ammonium
nitrate + chicken manure 75% ( 4.5 ton/ fed. chicken
manure).
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Nitrogen chemical fertilizer (Ammonium
nitrate) was divided into three equal doses and added
at 35, 50 and 65 day after planting.

Nitrogen organic fertilizer (plant compost and
chicken manure were added once before planting.

The following characters were determined:

1-Plant morphological characters:

Samples of five plants after 70 days from
sowing randomly collected from each experimental
until and labeled to measure the following characters.
- plant height (cm)

-Number of main stems / plant

-Percentages of dry matter leaves.

-chlorophylls A and B (mg/ 1.0 g F.W.)

2- The Chemical components of leaves after 70
days from planting.

-Nitrogen: was determined using Kjeldhle
apparatus according to (Jackson, 1973).

- Phosphorus: was determined by the
molybdenum blue method wusing the spectro-
photometer Device according to (Jackson 1973).

-Potassium: was measured using the flame —
photometer. Device according to (Jackson, 1973).
3-Yield and its components:

Five plants each plot were harvested at last
week of Jan. in both cultivars on seasons. A maturity
stage after 105 days from planting and the following
data was recorded:

- Number of tubers/ plant.

-Weight of tubers / plant ( kg / plant)
-Tubers yield ( ton /. Feddan).

-Dry matter percentages of tubers.

4- Chemical components of tubers:
- Total soluble solids (TSS%)
-Nitrogen in tubers.

-Protein in tubers.

5-Statistical analysis:

The collected data were subjected to the
statistical analysis of variance procedures and
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treatment mans were compared using the new L.S.D.
at 5% as described by (Gomez and Gomez , 1984).

3. Results and Discussion

1-Effect of organic and inorganic fertilizers on the
percentage of germination after 18 and 35 days
from planting on lady Balfour potato cv are shown
in Table (3)

Inorganic and organic fertilizers had significant
effect in percentages of germination only after 35
days from planting in the both seasons.

Fertilization of potato plants with recommended
nitrogen with 50% chemical (ammonium nitrate) and
50% chicken manure gave the highest germination
percentages while the highest values were (94.30 and
95.00) respectively.
2-Effect of some organic and inorganic fertilizers
on number of main stems/ plant, plant height and
leaves dry matter % after 70 days from planting
of Lady Balfour potato cv. 2017/ 2018 and 2018/
2019 seasons are shown in Table (3).

Reducing inorganic (chemical) fertilizers from
100% to 50% resulted in significant reduction on the
number of main stem / plant , plant height and leaves
dry matter percentage .

The same trend was recorded with organic
fertilizers at 75% . The best organic fertilizer in this
respect was chicken manure at 50% with chemical
fertilizer at 50% in both seasons. These results were
true during both seasons.

The maximum values were recorded on Lady
Balfour potato on number of main stems/ plant, plant
height and leaves dry matter % in fertilized with
chemical 50% (ammonium nitrate) and chicken
manure at 50% of the recommended N during both
seasons. The present results are in the same lien with
those obtained by Abdel-Ati (1998); Abou- Hussein
et al., (2002 b and c), Kuhwah and Banafer (2003),
Kate eta L, (2005); Covarrubias- Ramirez et al.,
(2005) ; El-Sayed (2010) and Abdel Magid (2012).
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Table (3): Effect of some organic and inorganic fertilizers on percentage germination and some vegetative growth
characters of Lady Balfour potato cultivars during the Nily seasons of 2017/ 2018 and 2018/ 2019

Organic and chemical Germination Germination
fertilizers treatments % after 18 % after 35

planting planting

days from days from

No. of main Plant height Dry matter %
stems/ plant after 70 days | of leaves after
after 70 days 70 days

2017/ 2018 | 2017/
2018 /2019 | 2018

2018/ | 2017/ | 2018/ | 2017/ | 2018/ | 2017/ | 2018/2
2019 | 2018 | 2019 | 2018 | 2019 | 2018 | 019

T;- chemical 100% 86.62 86.70 | 91.00

91.1

3 311 | 314 | 5570 | 56.00 | 19.50 | 19.60

T,-chemical 75% + plant | 89.20 89.82 | 94.20
compost 25%

94.2

8 1296 |298 |58.20 | 59.10 | 19.88 | 19.93

T;-Chemical 75% + 89.098 | 90.20 | 95.00
chicken manure 25%

95.1

1 (297 |3.00 (5911 |60.20 | 20.10 | 20.18

T4Chemical 50% + 92.00 92.44 | 96.30
plant compost 50%

96.3

9 | 255 |2.60 |60.30 | 61.10 | 20.19 | 20.33

Ts-Chemical 50% + 92.50 93.10 | 96.88
chicken manure 50%

96.9

7 1263 |2.66 |61.80 | 6230 | 21.25 | 21.36

Te-Chemical 25% + 94.30 95.00 | 98.20
plant compost 75%

98.3

1(2.00 |210 |51.90 |52.50 | 18.60 | 18.89

T-,-Chemical 25% + 95.10 95.90 | 99.00
chicken manure 75%

99.0

51230 | 244 | 52.80 | 53.10 | 18.90 | 19.20

New L.S.D. at 5% 1.11 1.14 | 0.98

3-Effect of some organic and inorganic fertilizers
on plant pigments (chlorophylls A and B) after 70
days from planting of Lady Balfour potato cv.
2017/2018 and 2018 / 2019 seasons.

Data concerning the effect of chemical and
organic fertilizers on chlorophylls A and B in the
leaves of potato plants during 2017/ 2018 and
2018/2019 are given in Table (4).

It is evident from the obtained data that very
nitrogen management had significant influence on the
two plant pigments namely chlorophylls A and
chlorophyll B. fertilization the plants with chemical
N at 50% of the suitable N significantly promoted
such two plant pigments in relative to the application
of 25% chemical and 75% organic fertilizer. The
maximum values were recorded with using the
suitable nitrogen completely via chemical 50% and
chicken manure 50% . These results were true during
both seasons.

In potato cv Lady Balfour supplying the plants
with nitrogen through chemical N 50% and chicken
manure 50% effectively maximized chlorophylls A
and B during both seasons. These finding are in
harmony with those obtained by Shahi ef al, (2003);
Semiha Guler (2009) and El- Sayed (2010).

0.99
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055 057 |1.08 |[1.10 |090 |0.95

4-Effect of some organic and inorganic fertilizers
ion percentage of N, P and K in leaves potato after
70 days from planting of Lady Balfour potato cv.
207/2018 and 2018/2019 seasons.

Data concerning the effect of some chemical
and organic fertilizers on percentages of N, P and K
in potato leaves during 2017/ 2018 and 2018/ 2019
seasons are given in Table (4) . It is evident from the
obtained data that decreasing inorganic nitrogen or
two organic (plant compost and chicken manure).
The organic nitrogen fertilizer namely chicken
manure was superior than plant compost. Application
of chicken manure at 50% and chemical (ammonium
nitrate) at 50% gave the best results in most cases
with few exceptions. Similar trend was noticed
during both seasons. The maximum N, P and K
percentages was recorded on potato cv. Lady Balfour
that received nitrogen completely via chemical and
chicken manure. These results are in accordance with
those obtained by (Borin and Mgrini (1989);
Chaurasia and Singh (1995); Doikova et al., (1997)
Arisha and Bardisi (1999); Ouda, (2000) ; El-
Banna et al, (2001); Hussein and Radwan (2002);
El- Ghamry (2009) and Saeidi et al., (2009).
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Table (4): Effect of some organic and inorganic fertilizers on the leaf chemical composition of Lady Balfour potato
cultivars during the Nily seasons of 2017/ 2018 and 2018/ 2019

Organic and
chemical

Chlorophyll a
(mg/ 1.0 g F.W,)

Chlorophyll b
(mg/ 1.0 g F.W.)

K % in leaves
after 70 days

P % in leaves
after 70 days

N % in leaves
after 70 days

2017/ | 2018/
2018 2019

2017/
2018

fertilizers
treatments

2018/
2019

2017/ | 2018/
2018 | 2019

2017/ | 2018/
2018 | 2019

2017/ | 2018/
2018 | 2019

T;- chemical

100% 28.35 | 29.00

11.33

11.42

1.92 1.94 0.29 0.31 1.18 1.21

T,-chemical 75%
+ plant compost
25%

29.41 | 29.98 | 12.45

12.68

2.11 2.16 0.36 0.39 1.21 1.25

T;-Chemical 75%
+ chicken manure
25%

T4Chemical 50%
+ plant compost
50%

Ts-Chemical 50%
+ chicken manure
50%

T¢-Chemical 25%
+ plant compost
75%

T;-Chemical 25%
+ chicken manure
75%

New L.S.D. at 5%

5-Effect of some organic and inorganic fertilizers
on yield (ton/ fed.) of Lady Balfour potato cv.
2017/ 2018 and 2018/2019 seasons Table (5).

Decreasing chemical nitrogen and two organic
fertilizers (plant compost and chicken manure) from
100% to 25% of the recommended nitrogen rate was
significantly responsible for reducing yield and yield
components namely (number f tubers / plant , total
tubers number and weight per plant).

The chicken manure of 50% and chemical
fertilizers at 50% nitrogen gave the highest values
with regard to tuber yield per feddan of Lady Balfour
potato during both seasons.

The results are in coincidence with those
obtained by El- Banna and Abd El- Salam (2000);
Acharya and Kapur (2001) ; Kumar et al., (2001);
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Willekens et al.,, (2008); Jarvan and Edesi (2009)
and Passoni and Borin (2009).

6-Effect of some organic and inorganic fertilizers
on the TSS % as well as nitrogen % and proteins
% in the tubers of Lady Balfour potato cv. 2017/
2018 and 2018/ 2019 seasons. in Table (6)

Using plant plus organic at 75% and chemical at
25% rate resulted in the highest total soluble solids %
as well as nitrogen % and protein % followed by
chemical 50% and organic 50%.

When potato plant received chicken manure at
rate 75% and chemical 25% gave the highest value in
this regard during both seasons. The same trend was
noticed by Maiboroda et al., (1988); Asmaa and
Magda (2010) and Abdel Magid (2012).
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Table (5): Effect of some organic and inorganic fertilizers on the yield per fed. as well as average of number and
weight total tubers per plant of Lady Balfour potato cultivars during the Nily seasons of 2017/ 2018 and 2018/ 2019

Total tuber yield? Average of number of total | Weight of total tubers
Ton/ fed.) tubers/ plant (kg/ plant)

2017/2018 | 2018/2019 | 2017/2018 2018/2019 2017/2018 | 2018/2019
T;- chemical 100% 11.350 11.480 11.50 11.62 0.70 0.72
Tr-chemical 75% +plant | 1, g6 | 11090 | 11.98 12.05 0.81 0.84
compost 25%
T;-Chemical 75% +
chicken manure 25%
T4Chemical 50% + plant
compost 50%
Ts-Chemical 50% +
chicken manure 50%
Te-Chemical 25% + plant
compost 75%
T;-Chemical 25% +
chicken manure 75% 9.980 10.450 10.35 10.40 0.66 0.69

New L.S.D. at 5% 1.150 1.311 0.91 0.93 0.08 0.09

Organic and chemical
fertilizers treatments

12.000 12.300 12.10 12.15 0.84 0.85

13.170 13.330 12.60 12.66 0.88 0.91

13.250 13.820 13.00 13.11 0.91 0.95

9.320 10.100 10.05 10.10 0.62 0.68

Table (6): Effect of some organic and inorganic fertilizers on some chemical characteristics of the potato tubers of
Lady Balfour potato cultivars during the Nily seasons of 2017/ 2018 and 2018/ 2019

Organic and Dry matter % in TSS % in potato N % in potato Protein % in potato
chemical potato tubers tubers tubers tubers

fertili
(reatmonts 2017/2018 | 2018/2019 | 2017/2018 | 2018/2019 | 2017/2018 | 2018/2019 | 2017/2018 | 2018/2019

T- chemical
100%
T,-chemical
75% + plant 23.62 23.88 4.98 5.10 1.78 1.80 11.11 11.17
compost 25%
Ts-Chemical
75% + chicken | 24.11 25.25 5.10 5.15 1.81 1.86 11.68 11.71
manure 25%
T4-Chemical
50% + plant 25.00 25.60 5.19 5.2 1.96 1.97 12.91 12.99
compost 50%
Ts-Chemical
50% + chicken | 25.35 25.98 5.25 . 1.98 1.99 13.00 13.11
manure 50%
T¢-Chemical
25% + plant 20.00 20.33 5.87 . 2.00 2.06 13.04 13.10
compost 75%
T7-Chemical
25% + chicken | 20.50 20.98 6.00 . 2.06 2.11 13.11 13.13
manure 75%
New L.S.D. at
5%

22.40 22.60 4.80 4.86 1.66 1.68 10.30 10.33

0.96 0.98 1.00 . 0.06 0.07 0.08 0.09
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