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ABSTRACT

This study was aimed to estimate the influence of Conocarpus erectus L. residues, and some micronutrients on
growth and production of potato. This research was conducted at one of the fields of the College of Agricultural
Engineering Sciences - University of Baghdad. The experiment was implemented using factorial arrangement
(4X3X3) within randomized complete block design with three replicates. Conocarpus fertilizer was represented
the first factor with three levels (7.5, 15, 30 ton.ha™), which symbolized (C2, C3, C4). Mineral fertilizer as
recommended dose as a control, which symbolized (C1). The second factor was foliar spraying with three levels
of iron (0, 100, 200 mg.L™), which symbolized (FO, F1, F2). The third factor is foliar spraying with three levels of
boron (0, 50, 100 mg.L™), which symbolized (BO, B1, B2). Results revealed that the treatments C1 and C3
produced significant results in most of studied traits such as, Leaves number (71.74, 82.26 leaves plant-1), leaves
chlorophyll content (223.30, 174.11 mg 100g wet weight) and total yield (84.24, 51.98 ton h™) for both seasons
respectively, while C1 and C4 produced the most significant protein percent reached (7.53, 7.71%0) respectively.
The foliar application of Fe at F2 produced the highest results in leaves number (70.47, 80.18 leaves plant-1),
protein percent (7.40, 7.55%) for both seasons respectively, Also the foliar application of Boron at B1 and B2
produced a significant results in leaves number (68.58, 78.71 leaves plant-1), total yield (48.47, 76.00 ton h-1),
and protein percent (7.43, 7.49%) for both seasons respectively. Furthermore, the third order interaction at the
treatment C3F2B2 produced the highest protein percent (7.78%) in spring season only.
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INTRODUCTION

Potato (Solanum tuberosum L.) is one of the
most important vegetable crops that related to
Solanaceae family. It comes after cereals, as
an important and cheap source of energy, it
also rich in starch, sugars, vitamin C, B, A as
well as potassium and phosphorus salts, It also
considered as a main source of food in many
countries in the world (22). Potatoes require
integral  fertilization program, especially
micronutrients, due to their effective role in
many physiological processes within the plant,
such as iron and boron. Iron is involved in the
biosynthesis of chlorophyll as well as to
maintain the structure and function of
chloroplast, it also involved in the formation of
enzymes that transport electrons such as
cytochromes. Iron is a major component of
iron heme proteins and Fe-S proteins, which
plays an important role in photosynthesis,
respiration and nitrogen fixation (26). Boron is
one of the important nutrients in storing
energy, it is often found in plant tissues in the
form of borates (26) which is necessary to
maintain the normal growth of most plants (9),
It was found that boron has a role in the plant
hormones formation and preserve the water
balance of cells (17). Also boron contributes in
lignin production in plant cell walls (15). The
pruning residues of Conocarpus erectus L. are
important in producing organic fertilizers
production (Compost), The recycling of
pruning residues for this tree planted heavily
in the streets and public squares is a big
problem because of its large biomass, Khalil et
al (16) reported the possibility use of pruning
residues (leaves and small stems) of the tree
and converted to compost, Alkoaik et al (5)
used measurements and indicators to
determine the maturity degree for compost
residues of Conocarpus, such as the color
change and germination ratio of radish seeds
planted in the medium, as well as the roots
length of the planted seedlings. Usman et al
(27) mentioned that the application of pruning
residues of  fermentation (anaerobic
decomposition) to saline soils significantly
reduced the negative effects of salinity in the
soils, and the more of these residues applied,
the less negative salinity stress became, by
improving the soil characteristics and
increasing the amount of organic matter and

nutrient availability in the soil. As what
mentioned earlier; this study targeted
manufacturing efficient fertilizer from pruning
residues of Conocarpus plant after
composition and experiment it for the first
time on the growth and yield of potato plant.
In addition to study the impact of iron and
boron and their interaction with Conocarpus
fertilizer on the growth and yield of potato
plant.
MATERIALS AND METHODS
This research was conducted at research
station (A) College of  Agricultural
Engineering Sciences, University of Baghdad
(Al-Jadiryah). Table 1 shows the chemical and
physical properties of the soil for the two
seasons. The field divided in to beds with 1.5
m length and 1 m width (the plot area 1.5m?).
Each plot has 12 plants with 0.25 m in
between. The field was under drip irrigation
system. The tubers of potato var. Arizona
(from Al-Awrad agricultural company) were
planted during spring and fall seasons in
11/9/2018 and 18/1/2019 respectively.
Table 1. Some physical and chemical
properties of the soil field before planting

character Values .
Fall Spring
pH 7.55 7.33
ECy.4 (dsm™) 2.43 2.20
N (mg kg™) 43.0 40.5
P (mg kg™ 10.7 16.7
K (mg kg™ 146 190
Ca (mg kg™) 204 136
Mg (mg kg™) 161 73
Na (M Mol. L) 164 62
CI' (M Mol. L™ 124 53
SO, 2 (M Mol. L™ 253 147
HCO5; (M Mol. LY) 57 12.20
O.M. (g.kg™) 0.87 0.98
Gypsum (g.kg™) 36.5 34.4
Sand (g.kg™) 180.0
Silt (g.kg™) 440.0
Clay (g.kg™) 380.0
Texture Silty clay loam
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Table 2. Some physical and chemical properties of the Conocarpus fertilizer

Value
character Beforg . After decomposition
decomposition
Ph 7.26 6.18
EC.5 (dsm™) 3.2 2.21
Total N (%) 1.35 1.19
P (%) 0.33 0.52
K (%) 1.61 1.90
C(%) 57.0 21.56
0O.M. (%) 98.3 37.17
CIN Ratio (%) 42.2 18.1
Cu (mg.kg™) 630 570
Zn (mg.kg™) 120 140
Fe (mg kg™) 135.7 156.0
Mn (mg kg™) 442 553
PW (%) 64.66 64.74
Bulk Density (kg m™) 551.4 551.4
The experiment was implemented factorial The analysis was carried out in the

arrangement  (4X3X3) within randomized
complete block design with three replicates.
Conocarpus fertilizer was represented the first
factor with three levels added to the soil within
planting (7.5, 15, 30 ton.ha) which
symbolized (C2, C3, C4). In addition to
mineral fertilizer as recommended dose (N
240, P 120, K 400 kg.ha™) (4) as a control,
which symbolized (C1). Table 2 shows the
chemical and physical properties of
Conocarpus fertilizer which was prepared
according to Al-Zaidy (7). The second factor is
foliar spraying with three levels of iron (0,
100, 200 mg.L™) (FeSO4 20% Fe as a source
of iron) which symbolized (FO, F1, F2). The
third factor is foliar spraying with three levels
of boron (0, 50, 100 mg.L™) (HsBO; 17% B as
a source of boron) which symbolized (BO, B1,
B2). The first spraying was after 45 days from
planting (Active vegetative growth stage).The
second spraying was after 15 days from the
first spraying (Tubers initiation stage). The
third spraying was after 15 days from the
second spraying (Tubers enlargement stage).
The characters studied were, leaves
number.plant®,  chlorophyll  concentration
(mg.100'g fresh weight) (14), Tuber weight
average (g. plant®), Tubers protein (%) (1),
and Total yield (ton. h™). Harvesting from all
the plots occurred during spring and fall
seasons in  18/1/2019 and 5/5/2019
respectively. The collected data analyzed using
analyses of variance and the means were
compared according to L.S.D. test under 5%
probability (12).
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Laboratories of the Department of Soil and
Water Sciences, College of Agricultural
Engineering Sciences, University of Baghdad.
The analysis was carried out in in the
Laboratories of Agricultural Researches
Center, Ministry of Agriculture.

RESULTS AND DISCUSSION

Leaves number.plant™

Results in Table 3 revealed that the application
of conocarpus decomposed residues has a
significant effect on leaves number, the plants
at the concentrations C1 and C3 gave the
highest values reached 71.74 and 82.26 leaves
plant™ respectively. The foliar application of
iron at F2 gave the highest value reached
70.47 and 80.18 leaves plant™ for both seasons
respectively in comparison with FO which had
the lowest value reached 63.42 and 69.85
leaves plant™® for both seasons respectively.
Also the foliar application of boron at B1 and
B2 gave the most significant values reached
68.58 and 78.71 leaves plant-1 for both
seasons respectively, while the treatment BO
gave the lowest value reached 65.92 and 70.05
leaves plant® for both seasons respectively.
The interaction  between  conocarpus
decomposed residues and iron at C3F2 gave
the highest values reached 77.44 leaves plant™
which is not significantly differs from C1F1
(75.56 leaves plant™) while the treatment
C2F0 gave the lowest value reached 59.11
leaves plant-1 for fall season, as for spring
season the treatment C1FO gave the highest
value reached 90.10 leaves plant-1 in
comparison with C4F0 which gave the lowest
value reached 53.19 leaves plant®. The
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interaction between conocarpus decomposed
residues and boron at C1B1 and C1B2 gave
the highest values in both seasons 74.89 and
94.61 leaves plant™ respectively. Also plants at
the interaction between iron and boron has
significantly increased the studied traits; the
treatments F2B2 and F2B1 gave the highest
values reached 71.98 and 84.48 leaves plant™
for both seasons respectively. Results also
revealed that plants under the interaction

C3F2B1 had the highest values reached 81.33
leaves plant™ which did not significantly differ
from C1F1B1 (79.67 leaves plant™), while the
treatment C2FOBO gave the lowest value
reached 57.00 leaves plant-1 for fall season,
while the treatment C3F2B2 gave the highest
value reached 95.59 leaves plant-1 which did
not significantly differ from C1F1B2,
C1F0B2, C3F1B1 and C3F2B1

Table 3. Impact of Conocarpus compost, iron, and boron and their interaction on Leaves
number (leaves plant™) of Potato plant for fall and spring seasons

Autumn 2018 Spring 2019
Cono. Fe (mg B (mg kg Cono. X B (mg kg?) Cono. X
Res. kg’l) Bo Bl Bz Fe Bo Bl Bz Fe
Fo 64.00 77.33 63.00 68.11 82.62 92.19 95.49 90.10
C Fi 73.33 79.67 73.67 75.56 80.83 88.45 93.99 87.76
F, 72.67 67.67 74.33 71.56 81.58 85.58 86.44 84.53
Fo 57.00 62.67 57.67 59.11 45.12 70.35 71.89 62.45
C F1 62.33 65.00 60.00 62.44 69.49 71.72 77.63 72.95
F, 67.33 70.00 63.00 66.78 62.30 70.49 80.81 71.20
Fo 66.33 65.33 68.00 66.56 79.14 90.96 82.89 84.33
Cs F1 66.32 67.33 71.33 68.33 87.85 90.85 80.95 86.55
F, 72.33 81.33 78.67 77.44 78.19 90.89 95.59 88.22
Fo 67.67 57.33 67.33 64.11 51.57 54.12 53.88 53.19
Cs F1 60.33 63.00 63.33 62.22 62.58 54.94 58.42 58.65
F, 61.33 66.33 64.00 63.89 59.28 67.98 66.50 64.59
LSD 3.65 211 5.28 3.05
B means 65.92 68.58 67.03 Cono. 70.05 77.38 78.71 Cono.
LSDg 1.05 means 152 Means
C; 70.00 74.89 70.33 71.74 63.11 86.64 94.61 81.45
Cono. X C, 60.11 64.11 60.22 61.48 57.12 71.29 59.62 62.67
B Cs 69.33 71.33 72.00 70.89 85.13 81.19 80.48 82.26
C, 64.22 63.97 65.57 64.58 74.82 70.39 80.11 75.10
LSD 211 1.22 3.05 1.76
Fe means Fe means
Fo 62.00 64.26 64.00 63.42 61.42 72.00 75.32 69.58
Fe XB F1 66.33 69.49 67.08 67.63 71.24 81.58 76.33 76.38
F, 69.42 71.98 70.00 70.47 77.49 78.56 84.48 80.18
LSD 1.82 1.05 2.64 1.52

Leaves chlorophyll content (mg 100 g™ wet
weight)

Results in Table 4 shows that the conocarpus
decomposed residues at C1 gave the highest
value reached 223.30 mg 100g™ which did not
significantly differ from C3, while the
concentration C2 gave the lowest value
reached 182.92 mg 1OOg'l for fall season,
while for spring season; the concentration C3
gave the highest value reached 174.11 mg
100g™* which is not significantly differs from
C1, while the concentration C2 gave the
lowest value reached 158.14 mg 100g™. The
foliar application of iron has significantly
increase the leaves chlorophyll content, the
concentration F2 gave the highest values
reached 212.74 and 173.48 mg 100g™ for both
seasons respectively, in comparison with FO
which gave the lowest values reached 194.41
and 160.80 mg 100g” for both seasons
respectively. Also the foliar application of
boron at B1 gave the highest values reached

209.37 mg 100g™ for fall season, as for spring
season the concentration B2 gave the highest
value reached 171.19 mg 100g™* which did not
significantly differ from B1. The interaction
between conocarpus decomposed residues and
iron at C3F2 gave the highest value reached
236.59 mg 100g™ which did not significantly
differ from C1F1 and C1F2. The interaction
treatment C2F0 gave the lowest value reached
173.87 mg 100g™ for fall season, as for spring
season the interaction treatment at C1F2 gave
the highest value reached 190.00 mg 100g™
which is not significantly differs from C2F2
and C3F1, in comparison with C2F0 which
gave the lowest value reached 144.20 mg
100g™. Also the interaction between
conocarpus and boron has significantly
increased the studied traits; the treatment
C1B1 gave the highest value reached 229.75
mg 100g™ which did not significantly differ
from C3B1 and C1B2. In spring season the
interaction C3B2 gave the highest value
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reached 181.50 mg 100g™ which is not
significantly differs from C3B1, C2B2 and
C4B1 while the treatment C2B0 gave the
lowest value reached 145.22 mg 100g™. The
interaction between iron and boron at F2B2
gave the highest value reached 217.89 mg
100g™* which is not significantly differs from
F1B1 and F2B1, in comparison with FOBO
which gave the lowest value reached 191.11
mg 100g™ for fall season, as for spring season
the treatment F2B2 gave the highest value
reached 180.06 mg 100g™ which did not
significantly differ from F1B1 and F2Bl1,

while the treatment FOBO gave the lowest
value reached 158.70 mg 100g>. The
treatment C1F2B2 gave the highest values
reached 254.08 mg 100g™ which did not
significantly differ from C3F2B1 (254.02 mg
100g™Y), while the treatment C2FOBO gave the
lowest value reached 163.25 mg 100g™ for fall
season, as for spring season the treatment
C2F2B2 gave the highest value reached
120.80 mg 100g™* in comparison with C2FOBO
which gave the lowest value reached 131.40
mg 100g™.

Table 4. Impact of Conocarpus compost, iron, and boron and their interaction on chlorophyll
leaves content (mg 100g™* wet weight) of Potato plant for fall and spring seasons

Autumn 2018 Spring 2019
Cono. Fe (mg B (mg kg?) Cono. X B (mg kg?) Cono. X
Res. kg?) Bo B B Fe Bo B: B, Fe

Fo 190.55 233.64 188.43 204.21 149.30 161.70 158.10 156.37

C, F1 219.06 246.69 241.74 235.83 147.10 149.40 173.20 156.57
F, 216.86 230.65 254.08 233.86 196.10 196.10 177.80 190.00

Fo 163.25 171.24 187.11 173.87 1314 145.8 155.40 144.20

C; F1 184.68 196.83 174.08 185.20 151.50 155.20 174.30 160.33
F, 200.77 208.04 184.00 197.60 159.40 167.20 210.80 179.13

Fo 208.40 206.20 212.15 208.92 167.00 188.40 167.30 174.23

Cs F1 217.00 211.04 216.50 214.85 184.60 184.60 182.30 183.83
F, 226.71 254.02 229.03 236.59 143.90 163.10 181.00 162.67

Fo 202.09 168.81 200.77 190.56 177.70 190.00 159.00 175.57

Cy F1 178.53 187.11 188.43 184.69 142.90 182.00 164.60 163.17
F, 182.48 198.13 189.75 190.12 175.90 161.90 150.50 162.77

LSD 10.31 5.95 20.65 11.92

B means 199.20 209.37 205.51 Cono. 160.57 170.45 171.19 Cono.
LSDg 2.98 means 5.96 Means

C, 211.96 229.75 228.20 223.30 169.80 170.43 169.70 169.97

Cono. X C; 174.37 192.41 181.95 182.91 145.22 153.82 175.4 158.14
B Cs 221.28 223.84 219.88 221.67 162.11 178.72 1815 174.11
Cy 189.17 191.46 191.99 190.87 165.14 178.84 158.16 167.38

LSD 5.95 3.44 11.92 6.88
Fe means Fe means

Fo 191.11 194.97 196.5 194.41 158.7 163.80 159.90 160.80

Fe XB F1 199.81 215.66 202.51 205.16 162.36 167.84 173.60 167.93
F, 206.68 217.48 217.89 212.74 160.65 179.72 180.06 173.48

LSD 5.15 2.98 10.33 5.96

Tubers weight (g) for both seasons respectively. The interaction
Results in Table 5 revealed that the between conocarpus decomposed residues and

application of conocarpus decomposed
residues at the concentrations C1 and C4 gave
the highest values reached 108.91 and 93.58 g
but did not significantly differ from C1 and C3
for both, while the concentration C2 gave the
lowest values reached 91.17 and 88.46 g for
both  seasons respectively. The foliar
application of iron with F1 and F2 produced
the highest values reached 106.73 and 94.20 g
for both seasons respectively, while the
concentration FO gave the lowest values
reached 96.85 and 87.35 g for both seasons
respectively. Also the foliar application of
boron at B2 gave the highest values reached
104.84 and 91.98 g for both seasons
respectively, while the concentration BO gave
the lowest values reached 97.31 and 91.72 g

iron at C1F1 gave the highest values reached
119.61 in comparison with C2F0 which gave
the lowest value reached 84.32 g for fall
season, as for spring season the interaction at
C1F2 gave the highest values reached 115.56 g
which is not significantly differs from C1F1,
while the interaction C1F0 gave the lowest
value reached 79.24 g. Also the interaction
between conocarpus decomposed residues and
boron at C3B1 gave the highest values reached
114.85 g which is not significantly differs
from C1B1 and C1B2, in comparison with
C2B0 which gave the lowest value reached
84.32 g for fall season, as for spring season the
interaction at C3B0 gave the highest value
reached 100.78 g which if not significantly
differs from C4B2 and C1B1 in comparison
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with C2B0 which gave the lowest value
reached 82.42 g. The interaction between iron
and boron at F2B2 gave the highest values
reached 115.78 and 100.99 g for both seasons
respectively, in comparison with FOBO and
FOB2 which gave the lowest values reached
91.07 and 79.58 respectively. The triple
interaction between conocarpus decomposed
residues, iron and boron at C1F1B2 gave the
highest values reached 126.71 g which in not
significantly differs from C1F1B1, C3F2B2,
C4F1B0 and C3F1BO0 in comparison with
C2F0BO0 which gave the lowest value reached
64.59 g for fall season, as for spring season the
interaction at C1F1B2 gave the highest value
reached 151.35 g which is not significantly
differs from C1F2B2, while the interaction
C1FOB2 gave the lowest value reached 57.45
g.

Total yield (ton h™)

Results in table 6 shows that the application
of conocarpus decomposed residues at the
concentrations C1 and C3 gave the highest
yield reached 51.98 and 84.24 ton h™ which
did not significantly differ from C1 and C3 in
both seasons respectively. Also the foliar

application of iron at the concentration F1
gave the highest yield reached 53.73 and 77.86
ton h™ for both seasons respectively. The foliar
application of boron at B1 and B2 produces
the highest yield reached 48.47 and 76.00 ton
h® for both seasons respectively. The
interaction between conocarpus decomposed
residues and iron at C3F1 and C1F1 gave the
highest yield reached 59.96 and 88.92 ton h™
for both seasons respectively, while the
treatment C2FO0 gave the lowest yield reached
27.95 and 56.67 ton h™ for both seasons
respectively. Also the interaction between
conocarpus decomposed residues and boron at
C1B2 gave the highest yield reached 56.85 and
89.59 ton h™ which did not significantly differ
from C3B2 and C3B0 for both seasons
respectively. The interaction between iron and
boron at F1IB1 and F1B2 gave the highest
yield reached 56.98 and 79.71 ton h™* which
did not significantly differ from F1B1 and
F1B2 for both seasons respectively, in
comparison with FOBO which gave the lowest
yield reached 35.03 and 67.58 ton h™ for both
seasons respectively.

Table 5. Impact of Conocarpus compost, iron, and boron and their interaction on tubers
weight (g tuber™) of Potato plant for fall and spring seasons

Autumn 2018 . Sprilng 2019
Cono (';fg B (mg kg™) Cono. X B (mg kg™) Cono. X
Res. kg'l) Bg B: B, Fe Bo B, B, Fe
Fo 109.29 104.20 103.18 105.56 100.19 80.07 57.45 79.24
C, F, 106.58 125.45 126.71 119.58 92.24 100.66 151.35 114.75
F, 92.33 106.13 110.58 103.01 101.44 96.52 148.73 115.56
Fo 64.59 95.99 92.38 84.32 88.54 105.58 91.88 95.33
C, F, 97.53 98.34 83.09 92.99 96.26 96.85 91.58 94.90
F, 82.53 99.38 109.31 97.07 79.83 89.82 93.14 87.60
Fo 83.55 107.63 104.52 98.57 83.65 76.31 86.99 82.32
C; F, 118.83 105.70 113.19 112.57 76.51 114.77 93.32 94.87
F, 110.50 101.33 117.38 109.74 112.65 81.99 59.41 84.68
Fo 97.53 100.38 95.00 97.64 97.73 79.16 86.99 87.96
C, F, 119.50 111.05 101.92 110.82 82.54 95.24 73.67 83.82
F, 85.05 101.31 100.87 95.74 89.08 85.26 69.32 81.22
LSD 10.30 5.90 12.02 6.94
B means 97.31 104.74 104.84 Cono. 91.72 91.85 91.98 Cono.
LSDg 2.97 Means 3.47 Means
C, 101.20 111.67 113.87 108.91 89.34 94.90 91.94 92.09
Cono. X C, 84.32 98.09 91.09 91.17 82,42 95.68 86.97 88.46
B C; 103.43 104.60 114.85 107.63 100.78 87.97 90.94 93.23
C, 100.35 104.65 99.45 101.48 94.32 88.63 97.79 93.58
LSD 5.90 3.43 6.94 4,01
Fe Fe
means means
Fy 91.07 102.33 97.15 96.85 92.53 89.93 79.58 87.35
Fe XB F, 108.60 109.92 101.68 106. 73 90.62 95.89 95.32 93.94
F, 92.25 102.03 115.78 103.35 91.96 89.65 100.99 94.20
LSD 5.15 2.97 6.01 3.47
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The triple interaction between conocarpus
decomposed residues, iron and boron at
C1F1B1 gave the highest value reached 64.88
ton h™ which did not significantly differ from
C3F1B1 and C3F1B2, in spring season the

treatment C3F2B0 gave the highest yield
reached 99.13 ton h? which did not
significantly  differ from C1F1B2, in
comparison with C2F0B0O which gave the
lowest value reached 51.00 ton h™.

Table 6. Impact of Conocarpus compost, iron, and boron and their interaction on total yield
(ton h™") of Potato plant for fall and spring seasons

Autumn 2018 Spring 2019
Cono.  Fe(mg B (mg kg™ Cono. X B (mg kg™ Cono. X
Res. kg By B; B, Fe B, B, B, Fe
Fo 38.29 42.19 46.64 42.37 89.86 89.20 85.03 88.03
C; F1 51.76 59.41 64.88 58.68 79.70 90.20 96.87 88.92
F, 45.95 48.05 59.09 51.03 79.53 79.53 86.87 75.76
Fo 23.97 32.03 27.86 27.95 51.00 61.67 57.33 56.67
C, F1 43.39 47.60 38.83 43.27 67.00 59.67 70.33 65.67
F, 33.28 38.80 44.77 38.95 68.33 76.17 63.33 69.28
Fo 40.37 45.47 45.65 43.83 76.30 89.13 74.47 79.97
Cs F1 55.52 61.23 63.12 59.96 80.80 80.80 79.13 80.80
F, 51.09 54.72 49.87 51.89 99.13 81.33 80.80 87.09
Fo 37.07 41.44 34,51 37.67 53.17 57.00 79.33 63.17
Cy F1 50.48 59.71 50.96 53.71 70.00 85.33 72.50 75.94
F, 40.21 51.07 45.36 45.55 74.83 58.67 66.00 66.50
LSD 5.06 2.92 6.81 3.93
B means 42.61 48.47 47.63 Cono. 72.72 75.73 76.00 Cono.
LSDg 1.46 means 1.97 Means
C 45,01 49.88 56.85 50.58 76.81 89.59 89.59 84.24
Cono. X C, 34.87 39.47 35.86 36.73 62.11 65.83 63.67 63.87
B Cs 4791 53.80 54.21 51.98 85.97 83.75 78.13 82.62
C, 42.63 50.74 4361 45.66 66.00 67.00 72.61 68.54
LSD 2.92 1.69 3.93 2.27
Fe Fe
means means
Fo 35.02 40.28 37.69 37.67 67.58 74.25 74.04 71.96
Fe XB F1 50.30 56.98 54.48 53.86 74.79 79.00 79.71 77.83
F, 42.63 48.16 50.81 47.20 75.79 73.93 74.25 74.66
LSD 2.53 1.46 3.41 1.97

Protein content (%)

Results in table7 indicate that conocarpus
decomposed residues at the concentrations C1
and C3 gave the highest protein 7.53 and 7.44
% for both seasons respectively, in comparison
with C2 which gave the lowest values reached
7.07 and 7.24% for both seasons respectively.
The foliar application of iron at F2 had the
highest values reached 7.40 and 7.42% for
both  seasons respectively. The foliar
application of boron with the concentrations
B1 and B2 gave the highest values reached
7.43 and 7.39% for both seasons respectively
in comparison with BO which gave the lowest
values reached 7.23 and 7.25%. The
interaction between conocarpus decomposed
residues and iron at C1F0 gave the highest
value for protein percent reached 7.59% which
did not significantly differ from C3F0 and
C1F2. For spring season the interaction C3F2
gave the highest value reached 7.55% which

did not significantly differ from C3F0, C3F1
and C1Fl. Also the interaction between
conocarpus decomposed residues and boron at
C1B1 gave the highest value reached 7.64%
but did not significantly differ from C1B2, in
comparison with C2B0 which gave the lowest
value reached 6.96% for fall season, as for
spring season the treatment C1B2 gave the
highest value reached 7.56% which did not
significantly differ from C3B2 and C3Bl.
Also the interaction between iron and boron at
F2B1 and F2B2 gave the highest protein 7.47
and 7.56% for both seasons respectively. The
triple  interaction  between  conocarpus
decomposed residues, iron and boron at
C1F2B1 and C3F2B2 gave the highest values
reached 7.66 and 7.78% for both seasons
respectively, while the treatment C2FOBO gave
the lowest values reached 6.66 and 6.80% for
both seasons respectively.
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Table 7. Impact of Conocarpus compost, iron, and boron and their interaction on Protein
content (%) of Potato plant for fall and spring seasons

Autumn 2018 Spring 2019

Cono.  Fe(mg B (mg kg™) Cono. X B (mg kg™) Cono. X
Res. kg?) Bo B; B, Fe B B; B, Fe
Fo 7.53 7.63 7.60 7.59 6.87 7.09 6.93 6.96

C, Fy 7.28 7.61 7.49 7.46 7.09 7.50 7.44 7.34
F, 7.45 7.66 7.48 7.53 7.43 7.46 7.46 7.45
Fo 6.66 7.02 6.80 6.83 6.80 7.40 7.37 7.19
C, Fy 7.07 7.32 6.92 7.10 7.38 7.43 7.47 7.43
F, 7.16 7.36 7.36 7.29 7.41 7.41 7.43 7.42
Fo 7.44 7.57 7.30 7.44 7.37 7.48 7.71 7.52
Cs Fy 7.34 7.48 7.38 7.40 7.56 7.41 7.41 7.46
F, 7.44 7.39 7.45 7.42 7.42 7.46 7.78 7.55
Fo 7.02 7.32 7.20 7.18 7.26 7.27 7.28 7.27

Cy Fy 7.25 7.33 7.27 7.28 7.31 7.33 7.37 7.34
F, 7.08 7.48 7.45 7.34 7.15 7.41 7.01 7.19
LSD 0.28 0.15 0.28 0.15

B means 7.23 7.43 7.31 Cono. 7.25 7.39 7.39 Cono.

LSDg 0.07 means 0.07 Means

C, 7.42 7.64 7.52 7.53 7.13 7.34 7.56 7.34

Cono. X C, 6.96 7.23 7.02 7.07 7.06 7.35 7.33 7.24
B C; 7.40 7.48 7.38 7.42 7.42 7.47 7.43 7.44
Cy 7.12 7.38 7.31 7.27 7.24 7.29 7.33 7.28
LSD 0.15 0.08 0.15 0.08
Fe Fe

means means

Fo 7.16 7.39 7.22 7.26 7.23 7.38 7.40 7.34
Fe XB Fy 7.23 7.44 7.26 7.31 7.28 7.37 7.41 7.35
F, 7.28 7.47 7.43 7.40 7.30 7.40 7.56 7.42
LSD 0.13 0.07 0.13 0.07

Iron is an important nutrient in the that the foliar application of boron on potato

biosynthesis of chlorophyll by controlling the
formation of deltaaminolevulinic acid (ALA)
which is the initiator of porphyrin, also it is
necessary  for  converting the Mg
protoporphyrin to rotochlorophyllide and thus
iron is necessary to maintain the structure and
function of chloroplast (26). Awad et al (8)
revealed that the foliar application of chelate
Fe in the concentration of 75 mg L-1 on potato
has significantly increased plant height, stems
number, chlorophyll content, wet weight and
dry weight of vegetative growth, plant yield
and tubers weight, Also Estaji et al (13) found
that the foliar application of chelated Fe gave a
significant effects among plant height,
branches number, stem diameter, wet weight,
dray weight, tubers weight, total tubers
number and total yield. The effect of foliar
application of boron on the studied traitss,
including the vyield could be due to the
important role of this nutreint in meristematic
tissues growth, Nucleic acids and the transfer
of sugars from production tissues to the
storage, in addition to stimulating enzymatic
reactions and raise the plant efficiency in
increasing the potassium absorption, These
results are in agreement with Awad et al (8)

has significantly increased plant height, wet
weight, dry weight, total yield, tubers number
and tubers weight, Also it reduces the weight
loss and sprouting percent after storage. The
increment of vegetative growth traits could be
due to the conocarpus decomposed residues
(Table2) which increase the leaves nitrogen
content and lead to increase the leaves
chlorophyll, which reflected on photosynthesis
process and increase cells growth and
enlargement, which reflected on vegetative
growth and leaves area (11 and 25). The
improvement in vegetative growth could be
due to that the decomposed Conocarpus
residues provided the plant with the necessary
nutrients such as nitrogen, phosphorus,
potassium, and micronutrients and improving
the physical, chemical and biological
properties of the soil (Table2) by increasing
soil water retention and providing ideal
conditions for root total growth, and increasing
microorganism activity, these results are in
agreement with Uzun (28) Adesina (2) ,
Moyin-Jesu (19) Nahak and Sahu (20) and
Moyin-Jesu  (18). Decomposed organic
fertilizers also provide nutrients to the plant,
including  essential  nutrients  (nitrogen,
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phosphorus and potassium), which have
reflected on increasing vegetative growth and
plant yield (3). Nitrogen and phosphorus are
involved in the formation of plant carbon
compounds, DNA and RNA which are
necessary for cell division, while Potassium
are important by working as co-enzymes and
regulating the osmotic pressure, also they have
an important role in stimulating the
photosynthesis process and transfer of
produced nutrients in leaves in order to store in
tubers or fruits, by their existence in cells wall
and their role in cellular membrane transitions
(21) and it positively reflected on plant yield,
tubers number and weight. The reason for the
increment of mineral fertilizer treatments on
some studied traits could be due to the high
dissolution of mineral fertilizers, nutrients
availability and plant absorption and its impact
on the vegetative growth and yield, compared
with organic fertilizers (24). The increment in
protein percent could be due to the role of
conocarpus decomposed residues in increasing
the nutrients availability in the soil which
absorbed by the plant, and lead to increase the
photosynthesis products and accumulation of
complex compounds such as carbohydrates,
dissolved amino acids and organic acids,
These compounds are transferred to tubers,
which improves their qualities, Also the
increment of nitrogen concentration in the
plant increases the amino acids that increase
the protein percent (10).
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