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ABSTRACT

Sweet potato is a strategic crop in Egypt, with cultivation expanding continuously to face
the domestic and export market demands. This expansion needs the development of optimized
fertilization programs to maximize its productivity and quality. Therefore, a field trial was
implemented during the 2024 growing season to evaluate the effect of different organic ferti-
lizers (control, chicken manure ChM, and compost, each applied at 12.0 tons ha*) and boron
supplementation (applied as boric acid at 80 mg L™ or not applied) on sweet potato (cv.
Balady) grown under decreasing levels of mineral potassium fertilization (100, 75, and 50%
of recommended potassium dose KRD). Growth criteria such as plant height, fresh and dry
weights as well as total chlorophyll content and NPK concentrations were assessed after 100
days from transplanting. Additionally, tuber yield and its components, such as average root
weight and length, and total tuber yield as well as quality traits (e.g., carbohydrate, starch
content, total sugar, vitamin C), were evaluated after 140 days from transplanting. The com-
post outperformed the ChM treatment, as both organic fertilizers significantly improved
growth performance and yield attributes compared to the control. The obtained results also
show that the highest values of growth performance and tuber yield attributes were realized
with 100% of KRD, and the values decreased as the KRD decreased. Moreover, plants treated
with boron element exhibited superior growth performance and yield attributes compared to
those without boron. Notably, plants grown under 75% KRD, in combination with organic
fertilizers (either ChM or compost) and boron, demonstrated growth performance and tuber
yield better than those cultivated under the 100% KRD without both organic fertilizers and
boron application. This suggests that partial substitution of mineral potassium with organic
amendments and boron can optimize nutrient efficiency and sustain productivity.
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INTRODUCTION

Sweet potatoes (Ipomoea batatas L) are a
high-value crop in many countries around the
world, including Egypt (Abdel-Naby et al., 2018),
where they play a pivotal role in food security, nu-
trition, and export markets. Recently, sweet pota-
toes have been proposed in Egypt as a partial sub-
stitute for wheat in bread making (Elhassaneen et
al., 2024). Their rich carbohydrate, vitamin, and an-
tioxidant content make them a staple food, and their
adaptability to diverse environmental conditions
supports their widespread cultivation (Sharaf-
Eldin et al., 2019).

To maximize their yield and quality, proper
nutrient management is essential, with potassium
(K) being one of the most important elements for
optimal growth and tuber development. Potassium
plays a vital role in enhancing photosynthesis, acti-
vating enzymes, and regulating water in plants (Liu
et al., 2017). In root and tuber crops such as sweet
potatoes, potassium significantly influences tuber
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formation, starch accumulation, and overall yield
(Liu et al., 2024; Shu et al., 2024). However, po-
tassium fertilizers are often expensive and unavail-
able in the Egyptian market, leading to a growing
need for alternative sources (Ciceri & Allanore,
2019).

An effective strategy for reducing reliance
on mineral potassium fertilizers is to incorporate or-
ganic fertilizers, which can improve soil fertility
and provide nutrients. Chicken manure (ChM) is a
nutrient-rich organic fertilizer that provides essen-
tial macronutrients, such as nitrogen, phosphorus,
and potassium, making it a suitable alternative to
synthetic fertilizers (Agbede and Oyewumi,
2022). The fertilizers enhances soil microbial activ-
ity, improves water retention, and increases nutrient
efficiency (Abukari et al., 2024). The slow-release
nature of chicken manure ensures a consistent sup-
ply of nutrients, such as potassium, to plants, poten-
tially enhancing root growth and tuber formation in
sweet potato crops (Hadiro and Arifin, 2025).
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Compost is another valuable organic amend-
ment that improves soil structure, water-holding ca-
pacity, and the availability of nutrients, such as ni-
trogen, phosphorus, and potassium (Navarro et al.,
2020). It enhances soil organic matter content, sup-
ports beneficial microbial communities, and con-
tributes to the gradual release of essential nutrients,
including potassium. Compared to chicken manure,
organic fertilizer has a more stable and balanced nu-
tritional composition, reducing the risk of nutrient
leaching and ensuring long-term soil fertility Bard-
isi (2025).

Boron (B) is an essential micronutrient for
plant growth, particularly for cell wall formation,
sugar transport, and root development. In tuber
crops, boron plays a crucial role in increasing tuber
size, improving carbohydrate translocation, and re-
ducing physiological disorders such as cracking and
hollowing (Sharaf-Eldin et al., 2019). Boron defi-
ciency can lead to poor tuber quality and reduced
market value. Foliar application of boron has been
found to be an effective method for ensuring its
availability to plants (Sarkar et al., 2024).

Given the importance of potassium in sweet
potato production and its limited availability in the
Egyptian market, this study aims to investigate the
potential use of organic fertilizers (chicken manure
and compost) as partial alternatives to mineral po-
tassium fertilization. Additionally, the study evalu-
ates the effect of boron supplementation on plant
growth, tuber yield, and quality. By exploring these
sustainable fertilization strategies, this research
seeks to develop an effective nutrient management
program that enhances productivity while reducing
reliance on expensive mineral fertilizers.

MATERIALS AND METHODS

A field experiment was carried out during
the summer growing season of 2024 in kafr Saad
District, Damietta governorate, Egypt under a split
split-plot experimental design with three replicates
to evaluate the effect of different organic fertilizers
(control, chicken manure ChM, and compost, each
applied at 12.0 tons ha') and boron supplementa-
tion (applied as boric acid at 80 mg L or not ap-
plied) on sweet potato (cv. Balady) grown under de-
creasing levels of mineral potassium fertilization
(100, 75, and 50% of recommended potassium dose
KRD). The main plots were assigned to organic fer-
tilizer treatments, while the sub-plots were allo-
cated to potassium fertilization levels. The sub-sub
plots were designated for boron applications.

Sweet potato transplants were cultivated in
the nursery under irrigation circumstances and

Table 1. Attributes of the initial soil

transplanted to the field on 29th of April. The trans-
plants length were approximately 25 c¢cm, as they
were cultivated on ridges measuring 10 m in length
and 0.8 m in width, with an effective plot area of
8.0 m2. The space between transplants was approx-
imately 25 cm. Organic fertilizers were applied be-
fore one month from transplanting. Urea (46%N)
and calcium superphosphate (7% P) were added as
sources of NP at rates of 40 and 45 kg fed? for N
and P,0s, respectively. Potassium sulphate (48%
K20) was added according to the studied treat-
ments, with 100% KRD corresponding to 60 kg
K20 fed, 75% KRD corresponding to 45 kg K0
fed, 50% KRD corresponding to 30 kg K,O fed™
two times after 30 days of the transplanting and
three weeks later. Boron solution was prepared
from boric acid and applied according to the studied
treatments at 40, 60 and 80 days after transplanting.
Other traditional agricultural practices such as hill-
ing weeds, pest and diseases control were done.

Before planting, the physical and chemical
properties of the soil sample from the experimental
site were analyzed according to Dewis and Freitas
(1970), as their properties are shown in Table 1.
The banana compost was obtained from commer-
cial Egyptian market, while ChM was obtained
from private poultry farm. The chemical composi-
tion of both organic fertilizers are shown in Table
2. The harvest occurred on 20th September, 2024.
Table 3 illustrates the measurements at two stages
using six randomly selected sweet potato plants for
each treatment. The obtained findings were statisti-
cally analyzed via ANOVA at the least significant
difference (LSD) test at a 5% significance level, ad-
ditionally; Duncan's letters were used (Gomez and
Gomez, 1984).

RESULTS AND DISCUSSION
Growth criteria at 100 days after transplanting
Tables 4 and 5 illustrate the effects of or-
ganic fertilizers, levels of potassium recommended
dose KRD, and boron supplementation on the
growth parameters of sweet potato plants after 100
days from transplanting. The findings reveal signif-
icant differences among treatments, highlighting
the critical role of organic amendments, mineral po-
tassium, and boron in enhancing sweet potato
growth. Effect of organic fertilization: Organic fer-
tilization with chicken manure and compost signif-
icantly improved all growth criteria compared to the
control (Table 4). Compost application resulted in
the highest values for plant height (177.38 cm),
fresh weight (785.77 g plant?), and dry weight
(146.21 g plant?), followed closely by chicken ma-
nure.

Available ni- | Available Available | Available
trogen, phosphorus, | potassium, boron, O0.M,% pH EC, dSm™
mg kg™ mg kg™ mgkg* | mgkg®
39.8 7.13 300 0.56 1.30 7.9 2.75
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Table 2. Traits of organic fertilizers, as analysis was implemented according to Tandon (2005)

- Values
Characteristics Chvi Compost
K, g kg*! 75 16.03
P, mgkg? 0.78 0.92
Zn, mg kg 19.6 21.0
Mn, mg kg 21.1 21.9
0.M,% 30.6 35.0
Total N, % 1.56 1.70
EC,dSm 4.38 4.10
pH 6.35 6.30
Table 3. Methods, formula and references of measurements
Measurements Methods and formula References

After 100 days from transplanting

1. Plant height

Growth 2. plant fresh and dry weights .

traits 3. leaf area Visually and manually ~ ——-mmememmeme-
4. No. of branches
5. No. of leaves

Photosyn- Using 80% acetone via spectro- .

thetic Chlorophyll (total Chl.) photometrically Ritchie, (2008)

Digesting the
sweet potato
leaves

Digesting process was done by mixed of H2SO4 & HCIO4

Peterburgski, (1968)

Leaves
chemical
constitutes

N P K (%) and B (mg kg™

X Micro-Kjeldahl apparatus

(for N)

Spectrophotometric appa-

ratus (Olsen method for
P)

Tandon, (2005)

Flame photometer appa-

ratus (for K)

X Hot water method (for B)

After 140 days from transplanting

Yield and its
components

Average root weight

Root length

Root diameter

root shape (length/diameter)
Total tuber roots yield

Manually and visually

Quality pa-
rameters

Starch

Total sugar
Vitamin C
Beta carotene

PRI~ E

A.0.A.C (2007)

The same trend was found for No. of branches
plant?, No. of leaves plant® and leaf area, cm?
plant™. This enhancement can be attributed to the
rich nutrient content of organic fertilizers, partic-
ularly their contribution to soil organic matter,
which improves soil structure, water retention,
and microbial activity (Navarro et al., 2020).
Additionally, organic amendments enhance the
availability of essential macronutrients, includ-
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ing nitrogen, phosphorus, and potassium, pro-
moting vigorous vegetative growth (Agbede and
Oyewumi, 2022).

Effect of potassium fertilization: Decreas-
ing potassium levels negatively affected plant
growth (Table 4). For example, 100% of KRD
treatment produced the highest value of plant
height (182.74 cm) and leaf number (167.50
plant™), while reducing potassium to 50% KRD
significantly decreased these values (155.54 cm
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plant height and 116.11 leaves plant™). This re-
duction is expected, as potassium plays a funda-
mental role in enzyme activation, osmoregula-
tion, and photosynthesis efficiency (Liu et al.,
2017). The significant decline in plant dry weight
at lower potassium levels suggests a restricted
translocation of assimilates to growing tissues,
reducing overall biomass accumulation.

Effect of boron supplementation: Foliar
application of boron at 80 mg L™ resulted in sig-
nificant improvements (Table 4) in plant height
(173.63 cm), plant fresh weight (761.72 g plant”
1), dry weight (142.06 g plant?), branch number
(16.96), leaf number (147.66 plant?), and leaf
area (456.66 cm? plant ™) compared to the control
(1171.23 cm, 754.71 g plant?, 138.34 g plant?,
16.07, 140.92, and 447.00 cm? plant?, respec-
tively). Boron is essential for cell wall formation,
carbohydrate metabolism, and hormonal balance
in plants (Sarkar et al., 2024). The increased leaf
area in boron-treated plants suggests an im-
proved photosynthetic capacity, which directly
contributes to enhanced biomass production.

Interaction effects: The interaction be-
tween organic fertilizers, potassium levels, and
boron supplementation (Table 5) shows that the
best growth parameters were recorded under
compost or chicken manure combined with
100% KRD and boron application. The highest
plant height (189.91 cm) and leaf area (530.00
cm? plant™') were observed with compost, 100%
KRD, and boron supplementation. Notably,
plants grown under 75% KRD, in combination
with organic fertilizers (either ChM or compost)
and boron, demonstrated growth performance
better than those cultivated under the 100% KRD
without both organic fertilizers and boron appli-
cation. In other words, this synergistic effect sug-
gests that organic fertilizers enhance potassium
use efficiency, reducing dependence on mineral
potassium while ensuring optimal plant growth.
Furthermore, boron application under reduced
potassium levels (75% KRD) mitigated growth
declines, indicating its role in improving nutrient
uptake and metabolic stability under suboptimal
potassium conditions. The obtained results are in
harmony with those of (Sharaf-Eldin et al.,
2019; Bardisi, 2025).

Leaves chemical constituents and photosyn-
thetic pigment at 100 days after transplanting

Table 6 illustrates the individual effects
of different organic fertilizers, different levels of
mineral potassium fertilization and boron supple-
mentation on leaves chemical constituents and
photosynthetic pigments of sweet potato, while
Table 7 shows the interaction effect of the same
treatments on the same traits.

Effect of organic fertilization: Organic
fertilization had a significant influence on leaf
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nutrient content and total chlorophyll level.
Compost application resulted in the highest val-
ues of nitrogen (3.22%), phosphorus (0.378%),
potassium (2.97%), boron (34.37 mg kg™'), and
total chlorophyll (1.320 mg g'). Chicken manure
ranked second, followed by the control treat-
ment, which recorded the lowest values for all
measured parameters. These results indicate that
compost is the most effective organic amend-
ment for enhancing leaf nutrient status and pho-
tosynthetic efficiency in sweet potato.

Effect of mineral potassium fertilization: The
level of mineral potassium fertilization signifi-
cantly influenced leaf nutrient content and total
chlorophyll level. The highest values were ob-
tained at 100% of the recommended potassium
dose (KRD), where nitrogen, phosphorus, and
potassium concentrations reached 3.34%,
0.390%, and 3.14%, respectively. Additionally,
boron content (35.29 mg kg™) and total chloro-
phyll (1.392 mg g') were highest under this treat-
ment. A reduction to 75% of KRD slightly de-
creased these values, while the 50% KRD treat-
ment resulted in the lowest nutrient concentra-
tions and photosynthetic pigment content. These
findings suggest that a higher potassium supply
is essential for maintaining optimal leaf nutrient
levels and photosynthetic performance in sweet
potato.

Effect of boron supplementation: Foliar
application of boron at 80 mg L™ significantly
improved leaf nutrient composition and chloro-
phyll content compared to the control (tap water).
Boron-treated plants exhibited higher nitrogen
(3.16%), phosphorus (0.368%), potassium
(2.92%), boron (39.41 mg kg™*), and total chloro-
phyll (1.265 mg g*) levels than untreated plants.
These results indicate that boron plays a crucial
role in enhancing nutrient uptake and photosyn-
thetic efficiency in sweet potato.

Interaction effects: The combined effects
of organic fertilization, mineral potassium appli-
cation, and boron supplementation showed sig-
nificant interactions for all measured parameters.
The highest values for leaf nutrient content and
total chlorophyll were observed in compost-
treated plants receiving 100% KRD along with
boron foliar application, where nitrogen, phos-
phorus, and potassium concentrations reached
3.51%, 0.413%, and 3.27%, respectively. Boron
concentration and total chlorophyll were also
maximized under this combination at 40.79 mg
kg™ and 1.518 mg g', respectively. In contrast,
the lowest values were recorded in control plants
receiving 50% KRD without boron supplementa-
tion.
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Notably, plants grown under 75% KRD,
in combination with organic fertilizers (either
ChM or compost) and boron, demonstrated leaf
chemical composition and photosynthetic pig-
ment content in sweet potato better than those
cultivated under the 100% KRD without both or-
ganic fertilizers and boron application. The ob-
tained results are in accordance with those of Liu
et al. (2017); Sharaf-Eldin et al. (2019); Liu et
al. (2024); Shu et al. (2024), Hadiro and Arifin
(2025).

Tuber yield and its components at harvest
stage (140 days from transplanting)

The tuber yield and its components
were significantly affected by different organic
fertilizers, varying levels of mineral potassium
fertilization, and boron supplementation. The in-
dividual effects of these treatments are presented
in Table 8, while Table 8 highlights their interac-
tion effects.

Effect of organic fertilization: Organic
fertilization played a crucial role in enhancing tu-
ber yield and its components. Compost applica-
tion resulted in the highest values for root length
(20.25 cm), root diameter (5.21 cm), and total tu-
ber yield (12.88 tons fed?). Chicken manure
ranked second, with values slightly lower than
compost but significantly higher than the control
treatment, which recorded the lowest values in all
measured parameters. The increase in tuber yield
with compost and chicken manure applications
can be attributed to improved soil fertility, en-
hanced nutrient availability, and better root de-
velopment.

Effect of mineral potassium fertilization:
The level of potassium fertilization significantly
affected tuber yield and its components. The
highest values were observed at 100% of the rec-
ommended potassium dose (KRD), where root
length, root diameter, and average root weight
reached 21.24 cm, 5.58 cm, and 183.23 g, respec-
tively. This treatment also recorded the highest
total tuber yield (13.40 tons fed™!). Reducing the
potassium dose to 75% resulted in slightly lower
values, while the 50% KRD treatment recorded
the lowest values across all measured parameters.
These findings indicate that an adequate potas-
sium supply is essential for optimizing tuber
yield and quality in sweet potato.

Effect of boron supplementation: Foliar
application of boron at 80 mg L' significantly
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improved tuber yield and its components com-
pared to the control treatment (tap water). Boron-
treated plants exhibited higher root length (19.99
cm), root diameter (5.03 cm), and average root
weight (165.65¢g) than untreated plants. Addi-
tionally, boron supplementation increased total
tuber yield to 12.35 tons fed*, compared to 11.99
tons fed* in the control treatment. These results
highlight the vital role of boron in enhancing nu-
trient uptake, cell division, and root elongation,
leading to improved tuber yield.

Interaction effects: The interaction be-
tween organic fertilization, mineral potassium
application, and boron supplementation signifi-
cantly influenced tuber yield and its components
(Table 9). The highest values were observed in
compost-treated plants receiving 100% KRD
combined with boron foliar application, where
root length, root diameter, and average root
weight reached 22.55 cm, 6.20 cm, and 207.63 g,
respectively. This combination also resulted in
the highest total tuber yield (14.75 tons fed™?).
Notably, sweet potato plants grown with 75%
KRD, supplemented with organic fertilizers (ei-
ther ChM or compost) and boron, exhibited
higher yield and improved yield components
compared to those cultivated with 100% KRD
without organic fertilizers and boron application.
These findings align with those of Liu et al.
(2017); Sharaf-Eldin et al. (2019); Liu et al.
(2024); Shu et al. (2024), Hadiro and Arifin
(2025).

Tuber quality at harvest stage (140 days from
transplanting)

Table 10 illustrates the individual effects
of different organic fertilizers, different levels of
mineral potassium fertilization and boron supple-
mentation on tuber quality traits, while Table 11
shows the interaction effect of the same treat-
ments on the same traits.

Effect of organic fertilization: The results
indicate that applying organic fertilizers whether
chicken manure or compost, significantly im-
proved tuber quality compared to the control
treatment. Starch content, total sugar, vitamin C,
and beta-carotene levels were all higher in plants
treated with organic fertilizers, with the superior-
ity of compost treatment. Organic fertilizers en-
hance soil fertility by increasing organic matter
and microbial activity, leading to better nutrient
availability, particularly potassium, which plays
a crucial role in starch and sugar accumulation
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(Navarro et al., 2020; Agbede and Oyewumi,
2022). Additionally, compost and chicken ma-
nure improve soil structure, facilitating root de-
velopment and nutrient uptake, which translates
into higher vitamin and beta-carotene content in
the tubers (Abukari et al., 2024; Bardisi, 2025;
Hadiro and Arifin, 2025).

Effect of mineral potassium fertilization:
Increasing potassium fertilization to 100% of the
recommended dose (KRD) resulted in the highest
values for starch, sugars, vitamin C, and beta-car-
otene, while reducing potassium application to
50% of KRD significantly lowered these param-
eters. These results may be attributed to the vital
role of potassium in higher plants, as it is a key
nutrient in carbohydrate synthesis and enzyme
activation, essential for photosynthesis and the
translocation of sugars into tubers. A potassium
deficiency limits the transport of assimilates, re-
ducing starch accumulation and overall tuber
quality, which explains the significant drop in
quality traits at 50% of KRD (Liu et al., 2017;
Liu et al., 2024; Shu et al., 2024).

Effect of foliar boron application: Foliar
application of boron at 80 mg L' significantly
improved all measured parameters compared to
the control (tap water) and this may be attributed
to that boron plays a crucial role in cell wall for-
mation and sugar transport, which explains the
increase in total sugar content in boron-treated
tubers. Additionally, boron enhances calcium up-
take and transport, improving vitamin C and
beta-carotene synthesis, which contributes to bet-
ter nutritional quality in sweet potato tubers
(Sharaf-Eldin et al., 2019; Sarkar et al., 2024).

Interaction effects: The interaction effects
revealed that the best treatment combination for
enhancing tuber quality was organic fertilization
(chicken manure or compost) + 100% KRD + fo-
liar boron application. This combination led to
the highest starch, sugar, vitamin C, and beta-car-
otene contents.

The synergy between organic and mineral
fertilizers ensures an optimal balance of macro-
and micronutrients, enhancing nutrient uptake ef-
ficiency. Organic matter improves microbial ac-
tivity, facilitating potassium and boron availabil-
ity to plants. A full potassium dose (100% KRD)
ensures sufficient carbohydrate synthesis and
translocation to tubers, leading to better quality
attributes. Foliar boron application further en-
hances metabolic processes, contributing to in-
creased vitamin C and beta-carotene accumula-
tion. Conversely, reducing potassium fertiliza-
tion to 50% KRD resulted in a significant decline
in all quality traits, even when combined with or-
ganic fertilizers and foliar boron application.
This indicates that potassium plays a fundamen-
tal role in improving tuber quality, and reducing
its availability directly limits the biochemical
processes responsible for starch and sugar accu-
mulation.

On the other hand, it can be noticed that
sweet potato plants grown with 75% KRD, sup-
plemented with organic fertilizers (either ChM or
compost) and boron, exhibited higher values of
quality traits compared to those cultivated with
100% KRD without both organic fertilizers and
boron application.

Table 4. Individual effects of different organic fertilizers, different levels of mineral potassium fertili-

zation and boron supplementation on growth criteria of sweet potato

Characters Plant height, Elant fresh i Pla_nt dry No. of No. of leaves Leaf area,
) weight, g plant weight, g branches plant cm? plant™

Treatments ! plant? plant?
A- Organic treatments:
Control 164.15 b 707.55 b 129.81 b 14.72 b 128.61 b 418.16 b
Chicken manure 175.77 a 781.33a 144.59 a 17.17a 150.05 a 465.94 a
Compost 177.38 a 785.77 a 146.21 a 17.67 a 154.22 a 471.38 a
B- Mineral fertilization:
100 % of KRD 182.74 a 827.26 a 153.49 a 19.06 a 167.50 a 500.61 a
75 % of KRD 179.02 a 811.80 b 145.29 b 17.17 b 149.28 b 47294 b
50 % of KRD 155.54 b 635.59 ¢ 121.82 ¢ 13.33 ¢ 116.11 ¢ 381.94 ¢
C- Foliar application treatments:
Control (Tap water) 171.23 b 754.71 b 138.34 b 16.07 b 140.92 b 447.00 b
Boron (80mg L) 173.63 a 761.72a 142.06 a 16.96 a 147.66 a 456.66 a

Means within a row followed by a different letter (s) are statistically different at a 0.05 level
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Table 5. Interaction effects of different organic fertilizers, different levels of mineral potassium fertili-
zation and boron supplementation on growth criteria of sweet potato

Characters
Treatments Plant ?rI::I: Plant dry No. of No. of Leaf
g 3 height, cm | weight, g Weight_,lg branchfs Ieave»s1 area, c_rln2
g E Foliar plant: plant plant plant plant
o =
100 % of Control (Tap water) 170.09 754.79 140.35 16.33 142.00 452.66
KRD Boron (80mg L% 172.58 758.60 142.97 16.66 147.00 458.33
g 75 % of Control (Tap water) 167.42 741.39 129.65 15.00 128.00 424.00
§ KRD Boron (80mg L) 168.55 747.82 131.70 15.66 133.66 429.66
50 9% of Control (Tap water) 152.13 618.76 115.84 12.00 109.00 365.33
KRD Boron (80mg L) 154.11 623.96 118.35 12.66 112.00 379.00
100 % of Control (Tap water) 186.87 857.14 156.08 19.66 171.66 514.00
% KRD Boron (80mg L) 188.69 863.66 161.44 20.33 180.66 528.00
[+
1S 75 % of Control (Tap water) 181.03 839.31 150.59 17.33 153.00 486.66
g KRD Boron (80mg L) 185.49 847.36 153.17 18.33 160.00 498.00
5 50 % of Control (Tap water) 155.21 638.30 120.73 13.33 114.00 381.33
KRD Boron (80mg L) 157.33 642.16 125.50 14.00 121.00 387.66
100 % of Control (Tap water) 188.29 861.29 157.38 20.00 177.66 520.66
KRD Boron (80mg L) 189.91 868.04 162.73 21.33 186.00 530.00
g 75 % of Control (Tap water) 184.92 839.51 151.45 17.66 156.00 492.00
§ KRD Boron (80mg L) 186.70 855.42 155.20 19.00 165.00 507.33
50 9% of Control (Tap water) 155.16 641.93 122.99 13.33 117.00 386.33
KRD Boron (80mg L) 159.28 648.43 127.50 14.66 123.66 392.00
LSD at 5% 10.35 16.51 3.47 2.01 4.80 26.37

Table 6. Individual effects of different organic fertilizers, different levels of mineral potassium fertilization
and boron supplementation on leaves chemical constituents and photosynthetic pigments of

sweet potato

Characters Total chloro-
N,% P,% K,% B,mgkg* phyll, mg g

Treatments
A- Organic treatments:
Control 297c .338 ¢ 2.75¢ 32.86 b 1.131¢c
Chicken manure 3.19b 374 b 2.93b 33.73a 1.294 b
Compost 3.22 a 378a 2.97a 34.37 a 1.320a
B- Mineral fertilization:
100 % of KRD 3.34a .390 a 3.14a 35.29 a 1.392a
75 % of KRD 3.21lb 376 b 3.02b 34.80 b 1.297b
50 % of KRD 2.83¢ .325¢ 249 c 30.88 c 1.056 ¢
C- Foliar application treatments:
Control (Tap water) 3.10b .359 b 2.85b 27.90 b 1.232b
Boron (80mg L) 3.16 a .368 a 292 a 3941a 1.265a

Means within a row followed by a different letter (s) are statistically different at a 0.05 level
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Table 7. Interaction effects of different organic fertilizers, different levels of mineral potassium fertilization
and boron supplementation on leaves chemical constituents and photosynthetic pigments of sweet

potato
Total chloro-
Characters phyll, mg g*
Treatments
N,% P,% K,% B,mgkg!
L =
g 5 .
o c Foliar
S b
100 % of Control (Tap water) 3.10 .354 2.98 28.63 1.207
_ KRD Boron (80mg L) 3.12 .359 3.00 39.96 1.239
= 75 % of Control (Tap water) 3.03 347 2.84 28.33 1.151
é KRD Boron (80mg L) 3.06 350 2.88 39.77 1.178
50 % of Control (Tap water) 2.75 .305 2.38 23.06 .998
KRD Boron (80mg L) 2.78 315 2.45 37.44 1.012
' 100 % of Control (Tap water) 3.41 .399 3.17 30.20 1.436
g KRD Boron (80mg L1) 3.48 409 3.23 40.58 1.490
S § 75 % of Control (Tap water) 3.23 .381 3.04 29.99 1.324
é < KRD Boron (80mg L) 3.32 .392 3.11 40.20 1.376
o 50 % of Control (Tap water) 2.80 322 2.46 23.76 1.046
KRD Boron (80mg L) 2.90 339 2.55 37.65 1.094
100 % of Control (Tap water) 3.44 405 3.22 31.56 1.463
2 KRD Boron (80mg L) 3.51 413 3.27 40.79 1.518
g 75 % of Control (Tap water) 3.29 .387 3.09 30.11 1.394
g KRD Boron (80mg L) 3.35 .398 3.14 40.39 1.357
© 50 % of Control (Tap water) 2.85 328 2.50 25.49 1.068
KRD Boron (80mg L) 2.92 .339 2.62 37.89 1.119
LSD at 5% 0.08 0.006 0.07 0.72 0.024
Table 8. Individual effects of different organic fertilizers, different levels of mineral potassium fertili-
zation and boron supplementation on tuber yield and its components of sweet potato
Root shape
Characters Root length, Root diameter, P Average root Total roots
Treatments cm cm (|en9ttf;/giame- weight, g yield, ton fed™
A- Organic treatments:
Control 1857 ¢ 4.44c 4.19a 147.82 ¢ 11.01c
Chicken manure 19.97 b 5.09b 3.96 b 167.80 b 12.62 b
Compost 20.25a 5.21a 3.93b 171.60 a 12.88 a
B- Mineral fertilization:
100 % of KRD 21.24 a 5.58 a 3.82¢ 183.23 a 13.40 a
75 % of KRD 20.25b 5.17b 3.92b 166.73 b 12.53b
50 % of KRD 17.31c 3.98¢ 434 a 137.26 ¢ 10.60 c
C- Foliar application treatments:
Control (Tap water) 19.21D 4.79b 4.04a 159.16 b 11.99b
Boron (80mg L) 19.99 a 5.03 a 4.01a 165.65 a 12.35a
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Table 9. Interaction effects of different organic fertilizers, different levels of mineral potassium fertili-
zation and boron supplementation on tuber yield and its components of sweet potato

Characters
-r:::. mante — R Root di- Root shape Average | Total tuber
2 < oot .
c o ) lenath ameter, root roots yield,
S = Foliar ength, cm cm (length/diameter) | weight,g | ton fed?!
o =
100 % of Control (Tap water) 19.93 477 4.18 155.43 11.40
KRD Boron (80mg L) 20.13 5.06 3.98 157.10 11.63
g 75 % of Control (Tap water) 19.53 4.64 4.20 154.16 11.11
§ KRD Boron (80mg L) 19.82 4.69 4.22 154.94 11.24
50 % of Control (Tap water) 15.45 3.67 4.21 131.31 10.27
KRD Boron (80mg L) 16.55 3.81 4.34 134.00 10.46
. 100 % of Control (Tap water) 21.42 5.72 3.74 187.79 13.89
5 KRD Boron (80mg L) 21.96 5.91 3.72 198.40 14.50
c
£ 75 9% of Control (Tap water) 20.24 5.25 3.86 165.80 12.75
g KRD Boron (80mg L) 20.72 5.53 3.74 177.68 13.33
o
5 50 9% of Control (Tap water) 16.98 3.91 4.34 137.35 10.55
KRD Boron (80mg L) 18.54 4.20 4.41 139.77 10.75
100 % of Control (Tap water) 21.46 5.83 3.68 193.04 14.22
- KRD Boron (80mg L) 22.55 6.20 3.63 207.63 14.75
[72]
é— 75 % of Control (Tap water) 20.41 5.34 3.82 168.80 13.08
S KRD Boron (80mg L) 20.77 5.60 3.71 179.00 13.65
50 9% of Control (Tap water) 17.44 4.01 4.35 138.79 10.66
KRD Boron (80mg L) 18.90 4.29 4.40 142.35 10.90
LSD at 5% 0.50 0.28 029 3.75 0.32

Table 10. Individual effects of different organic fertilizers, different levels of mineral potassium fertili-
zation and boron supplementation on quality of sweet potato

Characters Vitamin C, mg Beta caro-
Starch, % Total sugar, % 1009'1, tene, mg 100g°

Treatments !
A- Organic treatments:
Control 18.74b 9.76 ¢ 19.93 b 7.32b
Chicken manure 20.11a 10.75 b 20.99 a 8.01a
Compost 20.30 a 10.90 a 21.15a 8.12a
B- Mineral fertilization:
100 % of KRD 20.90 a 11.32a 21.6la 8.44 a
75 % of KRD 20.32 b 10.80 b 20.92 b 8.08b
50 % of KRD 17.93 ¢ 9.29¢ 19.53¢ 6.93 ¢
C- Foliar application treatments:
Control (Tap water) 19.55b 10.33b 20.53 b 7.72b
Boron (80mg L) 19.88 a 10.61a 20.85a 7.92a

Means within a row followed by a different letter (s) are statistically different at a 0.05 level
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Table 11. Interaction effects of different organic fertilizers, different levels of mineral potassium ferti-
lization and boron supplementation on tuber quality of sweet potato

Characters
Treatments Beta caro.
2 s Starch, % Total | Vitamin G, | "o ‘mg
% g Foliar sugar, % mg 100g 100g°t
o =
100 9% of Control (Tap water) 19.59 10.26 20.29 7.75
— KRD Boron (80mg L) 19.73 10.43 20.82 7.81
é’ 75 % of Control (Tap water) 19.14 9.93 19.89 7.49
5 KRD Boron (80mg L?) 19.39 10.12 20.09 7.60
50 % of Control (Tap water) 17.07 8.85 19.15 6.51
KRD Boron (80mg L %) 17.53 9.00 19.36 6.78
& 100 % of Control (Tap water) 21.32 11.59 21.93 8.62
£ KRD Boron (80mg L) 21.58 11.89 22.23 8.82
S % 75 % of Control (Tap water) 20.59 10.97 21.07 8.19
$E KRD Boron (80mg L1) 20.94 11.23 21.52 8.38
o 50 % of Control (Tap water) 17.84 9.19 19.50 6.89
KRD Boron (80mg L) 18.40 9.64 19.68 7.20
100 % of Control (Tap water) 21.45 11.79 21.94 8.78
- KRD Boron (80mg L 1) 21.72 11.96 22.48 8.86
<3 75 % of Control (Tap water) 20.74 11.07 21.34 8.24
g KRD Boron (80mg L1) 21.12 11.48 21.63 8.61
© 50 % of Control (Tap water) 18.24 9.36 19.66 6.98
KRD Boron (80mg L) 18.53 9.73 19.84 7.23
LSD at 5% 0.48 0.20 0.43 0.36
CONCLUSION A.M. Abd El-Hady. Validation and revision:

The findings of this study highlight the
significant role of organic fertilizers and boron
supplementation in enhancing the growth perfor-
mance and tuber yield of sweet potato, particu-
larly under reduced potassium fertilization lev-
els. While the highest productivity was observed
with 100% of the recommended potassium dose
(KRD), the combination of 75% KRD with or-
ganic fertilizers (compost or chicken manure)
and boron resulted in comparable or even supe-
rior growth and yield attributes. This suggests
that partial substitution of mineral potassium
with organic amendments and boron can opti-
mize nutrient efficiency and sustain productiv-
ity. Therefore, it is recommended to integrate or-
ganic fertilizers and boron application into ferti-
lization programs to improve sweet potato yield
and quality while reducing reliance on high min-
eral potassium inputs, promoting sustainable ag-
ricultural practices.
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