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1. INTRODUCTION
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ABSTRACT

The Gharbeya Experimental Farm, EI-Gemmeiza, Agric Res. Station
(ARC) (Middle Delta, Egypt) conducted a field experiment over the
course of two consecutive summer seasons in 2023 and 2024 to
investigate the effects of compost rates as organic manure (zero and
5 ton/feddan.) and some stimulants as foliar spray (seaweed extract,
fulvic acid, yeast extract, and lithovit at 2ml of each) as well as their
interactions on the growth, leaf pigments, yield, and tuber roots
quality of sweet potato (Beauregard cv.) under clay soil conditions.
Fertilizing sweet potato plants grown in clay soil with compost as
organic fertilizer at a rate of 5 tons/fed. and spraying with fulvic acid
or yeast extract at a rate of 2 milliliters per liter increased the length
of the plant, the number of branches and leaves per plant, the fresh
weight of the shoots and the dry weight of the plant; it also increased
the concentrations of chlorophyll a, b, and total chlorophyll (a+b) in
the leaf tissues of sweet potato; weight of tuber root, marketable
and total yield per feddan ; and the total sugars and starch content in
the tuber roots.

In this regard, the conjunction between compost at a rate of 5
tons/fed. and spraying with yeast extract at 2 ml/liter recorded a
relative increase in the total yield by 50.58%, followed by adding
compost and foliar spray with fulvic acid at a concentration of 2
ml/liter, which recorded a relative increase of 47.0% as an average
for the two seasons compared to the control treatment (O compost +
spraying with water).

KEYWORDS: Sweet potato, compost, fulvic acid, yeast extract,
lithovit and yield.

or sweet  hepatoprotective, anti-inflammatory, anti-

cancer, and antidiabetic properties (Hu et al.

potatoes, are a staple diet for people all over the
world. Because of their high carbohydrate
content, they are a vital source of energy.
Numerous micronutrients, such as B vitamins,
vitamin C, folate, potassium, phosphorus, and
magnesium, are also present in them. Also,
polyphenols found in sweet potatoes have
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2016).

A lot of focus has been placed on using
organic fertilizers to increase soil fertility,
decrease nutrient losses, and lessen plant and
soil contamination from mineral fertilizers.
Furthermore, organic fertilizers were thought to
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be effective soil conditioners and providers of
plant nutrients. The addition of organic matter
can lower soil pH, increase the availability of
major and minor nutrients, and improve all
other aspects of the soil, including fertility
(Tahoun et al., 2000).

Regarding this, fertilizing sweet potato
plants with organic manure such as compost ,
farmyard manure or chicken manure had
significant enhancing the growth of plant
parameters,  productivity and tuber roots
quality (Nagib et al., 2016, Al-Esaily, 2017,
Still , 2019, Zhao et al., 2020, Fernandes et al.,
2021, Mohamed and El-Gepaly (2021), Li et
al., 2022, Wang et al., 2022, Antonious, 2023
and Dong et al., 2023).

Seaweed extract, fulvic acid, yeast
extract, and lithovit are examples of natural
stimulants. Accordingly, seaweeds have been
identified as a potential biostimulant to enhance
the growth and yield of numerous crops across
the globe because they contain a variety of
microelements (Cu, Zn, Mo, B, and Co) and all
trace elements and plant growth regulators,
including auxins, gibberellins, and cytokinins,
in varying amounts, despite being low in
nitrogen, phosphorus, and potassium (Zhang
and Ervin 2008). Similarly, fulvic acid has the
ability to attract water molecules and help
move nutrients like calcium, magnesium, iron,
copper, and zinc to plant roots (Malan, 2015).
Additionally, fulvic acid resembles the plant
hormone auxin, which is in charge of starch
metabolism and aids in potassium absorption
(Priya et al., 2014). Furthermore, yeast has a
stimulatory effect on plants and extracts a
natural source of cytokinins. It is one of the
best sources of protein, particularly vital amino
acids, minerals, and trace elements, and it helps
to promote the growth of plants (Mahmoud et
al., 2013). Additionally, when leaves are moist
with dew at night, lithovit particles, which are
present in a thin layer on their surface, often
penetrate. Furthermore, lithovit contains nano-
Mg, a nutrient that is vital for plant growth and
is involved in numerous physiological
processes in plants, including sugar synthesis,
starch translocation, photosynthesis (Mg is the
main component of the chlorophyll molecule),
and regulation of nutrient uptake. Additionally,
it functions as a phosphorus carrier in plants, an
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enzyme activator, and a component of several
enzymes (Allison et al., 2001).

The growth, productivity, and tuber
roots quality of plants were significantly
impacted by the application of several
stimulators (Doss et al., 2015 on sweet potato,
Rizk et al., 2018 , Al- Bayati and Al-Quraishi
2019, Garai et al., 2021, Mbuyisa et al., 2023
and Saleh et al., 2024 on potato as for seaweed
extract). As for fulvic acid effect (Saif El-Deen
etal., 2011, Abd- All et al., 2017, EI- Metwaly,
2021 and Duan et al., 2024 on sweet potato.
The effect of yeast extract (EI-Tohamy et. al. ,
2015 and Abo EL-Fadl et al., 2017 on sweet
potato, Fouda , 2021 , Suliman et al., 2021 ,
Al-Zaidi and Al-Jumaili, 2022 on potato).
Concerning the response to lithovit (Farouk,
2015 on potato, Abdelghafar et al., 2016 on
onion, Merwad et al. ,2018 on garlic and
Salama and Haggag 2024 on potato.

In order to achieve good yield and the
best tuber root quality, the primary goal of the
current study was to examine how sweet potato
plants responded to organic fertilization and
foliar spray with some environmentally
friendly nutrients like seaweed extract, fulvic
acid, yeast extract, and Lithovit.

2. MATERIALS AND METHODS

The Experimental Farm in the
Gharbeya Governorate's El-Gemmeiza Agric
Res. Station (ARC) (Middle Delta, Egypt)
conducted a field experiment over the course of
two consecutive summer seasons in 2023 and
2024 to investigate the effects of compost rates
and some stimulants as foliar spray as well as
their interactions on the growth, leaf pigments,
productivity, and the quality of sweet potato
tuber roots (Beauregard cv.) grown in clay
soil conditions.

The experimental soil's physical and
chemical characteristics were as follows: it was
clay loam soil with an average texture across
two seasons, 1.09% organic matter, 8.02 pH,
1.03 mmhos/cm EC, 62.74 available N, 10.91
available P, and 237 available K as mg/kg soil.

Ten treatments were used in the
experiment, which involved the interaction of
two composts (zero to five tons per fed.) as
organic fertilizer with four stimulants (fulvic
acid, seaweed extract, yeast extract, and
lithovit) in addition to water spraying as a
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control. Each of these treatments was put up in
a split plot design with three copies. The
stimulants were dispersed at random in the
subplots, whereas the compost rates were
organized in the main plots.
The area of the experimental unit was
12.6 m2 It has three ridges that are each 6
meters long and separated by 70 centimeters.
Two lines were used to determine yield, while
one ridge was utilized to measure the
morphological and chemical characteristics.
Beauregard cultivar stem cuttings, about 20 cm
in length, were transplanted on the third top of
slope ridges at 25 cm apart on 25 and 28 April
in 2023 and 2024 seasons, respectively.
In both growing
seasons, the plants were sprayed four times

Table A. Yeast extract chemical analysis

with a manual pressure sprayer at a rate of 2
ml/L each of numerous stimulants, such as
fulvic acid, seaweed extract, yeast extract, and
lithovit, 45, 60, 75, and 90 days after
transplantation. The different stimulants used in
this work were obtained from Technogene
Chemical Company in Dokki Giza.

In accordance with Morsi et al. (2008),
yeast extract was made from active dry yeast
(Saccharomyces cerevisiae), mixed in water,
and then sugar was added at a 1:1 ratio. The
mixture was then left in a warm environment
for 24 hours to facilitate reproduction. Table
(A) displays the results of the activated yeast
extract chemical analysis.

Mineral mg/100g dry weight

Vitamins mg/100g dry weight

Total N 7.23
P20s 51.68
K20 34.39
MgO 5.76
CaO 3.05
SiO2 1.55
SO2 0.49
NacCl 0.30
Fe 0.92
Co 67.8
Pd 438.6
Mn 81.3
Zn 335.6
Total amino acids 28.6

Vit.B1 2.23
Vit.B2 1.33
Vit. Bs 19.56
Vit.Be) 1.25
Vit. B7 0.09
Vit. Bs 0.26
Vit. By 4.36
Vit B12 0.15
Nicotinic acid 39.88
Pamino benzoic acid 9.23
Carbohydrates 23.2
Glucose 13.33

The National Research Center (NRC,
Giza, Egypt) Algae Production Station
generated the algae extract. The primary
components of the algal extract were 2057 ppm
Fe, 699 ppm Zn, 751 ppm Mn, 89 ppm Cu,
50.56% crude protein, 9.83% crude fiber,
7.98% N, 2.71 % P, and 0.66 % K.

According to Carmen et al. (2014),
lithovit is utilized as a product that contains
calcium  carbonate  (80%), magnesium
carbonate (4.6%), and iron (0.75%) as
nanoparticles (Ca, Mg, and Fe).

Nitrogen, P and K were added at the
rate of 40, 45 and 72 kg/fed. in the form of
ammonium sulphate , calcium superphosphate
potassium  sulphate, respectively. When
preparing the soil, a third of N, K>O, and all
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P>Os were applied. Two-thirds of the remaining
N and K>O were added again, 45 and 75 days
after planting. Normal agricultural procedures
were conducted as they are customarily done in
the district.

2.1. Data Recorded

At 100 days following planting in the
two seasons (2023 and 2024), a random sample
of nine plants from each treatment (three plants
from each replication) was selected to measure
the following parameters:

Length of the vine (cm), both branches
and leaves number per plant, as well as fresh
and dry weight of the shoots (leaves + stems)

per plant (g).
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2.Leaf Pigments

Using the technique outlined by
Wettestein (1957), a random sample was
collected from the fourth upper leaf on the
main stem during the two seasons under
investigation in order to measure the levels of
carotenoids and chlorophyll a and b at 100
days after transplanting.
3. Yield and its components

Every tuber root from each treatment
was divided into two grades at harvest time:
marketable and non-marketable roots, which
was 125 days following planting. The total
yield per faddan (ton) was then calculated by
weighing the tuber roots. Tuber roots that
weigh between 100 and 250 g are considered
marketable, whilst those that weigh less than
100 g or more than 250 g are considered non-
marketable. Additionally, the average weight of
the tuber roots and their diameter were
calculated.
4. Quality of tuber roots at harvest

Using the two techniques outlined by
A.O0.A.C. (2018), Dry matter analysis was used
to determine the proportions of nitrogen,
phosphorous, and potassium in tuber roots.
Starch content (%): The A.0.A.C. (2018)
technique was used to determine this. Total
sugars (%): This was calculated using both of
the methods Forsee (1938) described.

2.2. Statistical Analysis:

Snedecor and Cochran's (1980)
statistical analysis of variance was applied to
the recorded data, and Duncan's (1958) means
separation was performed.

3.RESULTS AND DISCUSSION
3.1.Plant growth
3.1.1. Effect of compost fertilizer rate

The obtained results in Tables 1 to 5
shows that fertilizing sweet potato plants
grown in clay soil with compost as organic
fertilizer at 5 tons/fed. increased plant length
(139.5 and 135.4 cm), branches number /plant
(15.80 and 16.20 ), leaves number /plant
(280.40 and 240.60), fresh weight of shoots
(528.28 and 506.50 g), and dry weight (115.29
and 130.90 g) agnist unfertilized with compost
which recorded (129.95 and 126.62 cm),
(13.40 and 13.20), (252.0 and 231.20), (446.78
and 437.0 g), and (80.46 and 87.51 g) for plant
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length, branches number of plant , leaves
number of plant , shoots fresh weight and dry
weight, respectively at 100 days after
transplanting (DAT) , in each of the seasons.
The increases in shoots' dry weight were
roughly 34.83 and 43.39 g/plant for compost at
5 tons/fed. over the control in the 1% and 2"
seasons, respectively.

This could be because organic manure
contains a variety of living organism species
that release photohormonases like GA 3, IAA,
and CYT, which promote plant growth,
nutrient  absorption, and photosynthesis
processes (Reyndres and Vlassake, 1982).
Additionally, applying organic manures
increased organic matter, fixed nitrogen, and
increased the availability of major and minor
nutrients (Tahoun et al., 2000). Increasing the
amount of organic manure may have improved
the vegetative development characteristics of
sweet potato plants by increasing the amount of
nutrients in the rooting zone, which in turn may
have increased nutrient absorption.

These results are harmony with those
obtained with Al-Esaily, (2017), Still, (2019),
Nwanne, and Ikeh (2020) and Zhao et al.
(2020). They showed that fertilizing sweet
potato plants with organic manure gave the best
results for increasing plant growth parameters
as compared to untreated plants.

3.1.2. Effect of some stimulants

Foliar ~ spray with  some
stimulants (seaweed extract, fulvic acid, yeast
extract, and lithovit) at 2 ml of each increased
plant length, branches number per plant,
number of leaves/plant, shoots fresh weight,
and shoots dry weight as compared to untreated
(spraying with water) at 100 days after
transplanting in both seasons (Tables 1 to 5).
Spraying with fulvic acid or yeast extract at 2
ml/l of each significantly increased plant
length, number of branches per plant, number
of leaves per plant, fresh weight of shoots, and
dry weight of shoots, followed by spraying
with lithovit .

In the first and second seasons, the
increases in dry weight of shoots for seaweed
extract, fulvic acid, yeast extract, and lithovit
above the control were around 36.2 and 58.8%,
83.8 and 104.4%, 85.5 and 105.3%, and 67.9
and 91.0 %, respectively.



Table 1. Impact of the compost rate, certain stimulants as foliar spraying and
interaction on plant length (cm) at 100 DAT of sweet potato

2023 and 2024
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their

in both seasons

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 115.08 e 12533 d 138.11 b 13850 b 13275 c¢ 12995 B
5 ton /fed. 12262 d 139.06 b  146.00 a 14650 a 14107 b 139.05 A
Mean (S ) 11885 D 13220 C 142.06 A 14250 A 13691 B -
LSD at 5% A (CR)=4.02 B (S)=3.13 AxB (CRxS) =4.93
2024 season
Without 11060 d 12025 c¢ 13415 b 13507 b 133.05 b 126.62 B
5 ton /fed. 11820 ¢ 13275 b 14169 a  142.00 a 14057 a 135.04 A
Mean (S ) 11440 D 12650 C 137.92AB 13854 A 136.81 B --
LSD at 5% A (CR)=2.06 B (S)=1.60 AxB (CRxS) =2.27
Table 2. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on number of branches / plant at 100 DAT of sweet potato in both
seasons 2023 and 2024
Compost rate Seaweed StlmFuJTl\:litCS = Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 10.00 e 11.00 de 15.00 c 16.00 bc 15.00 ¢ 1340 B
5 ton /fed. 12.00 d 15.00 c 17.00 ab 18.00 a 17.00 ab 15.80 A
Mean (S ) 1100 D 1300 C 16.00 B 17.00 A 16.00 B -
LSD at 5% A (CR)=0.99 B (S)=0.77 AxB (CRxS) =1.09
2024 season
Without 9.00 f 11.00 e 15.00 d 16.00 cd 15.00 d 13.200 B
5 ton /fed. 11.00 e 16.00 cd 19.00 a 18.00 ab  17.00 bc 16.200 A
Mean (S ) 1000 D 13500 C 17.00A 17.00 A 16.00 B -
LSD at 5% A (CR)=0.99 B (S)=0.77 AxB (CRxS) =1.09
Table 3. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on number of leaves / plant at 100 DAT of sweet potato in both
seasons 2023 and 2024
Compost rate Seaweed StlmFquls\\:liES = Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 195.00 h  230.00 f 280.00 cd 28500 c¢ 270.00 e 252.00 B
5 ton /fed. 220.00 g 275.00de 305.00 a 307.00 a 295.00 b 280.40 A
Mean (S ) 20750 D 25250 C 29250 A 296.00 A 28250 B -
LSD at 5% A (CR)=7.45 B (S)=5.80 AxB (CRxS) =8.21
2024 season
Without 182.00 h  225.00 e 253.00 cd 251.00 cd 24500 d 231.20 B
5 ton /fed. 195.00 ¢ 210.00 f  270.00 a 268.00 ab 260.00 bc 240.60 A
Mean (S ) 18850 D 21750 C 26150 A 25950 A 25250 B -
LSD at 5% A (CR)=7.45 B (S)=5.80 AxB (CRxS) =8.21
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Table 4. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on shoots fresh weight (g) at 100 DAT of sweet potato in both
seasons 2023 and 2024

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 275.11 f 38517 d 53525 b 540.10 b 49825 c 446.78 B
5 ton /fed. 350.06 e 49510 ¢ 620.13 a 62500 a 551.10 b 528.28 A
Mean (S ) 31259 D 44014 C 57769 A 58255 A 52467 B -
LSDat 5% A (CR)=17.51 B (S)= 13.64 AxB (CRxS) =19.29
2024 season
Without 265.00 g 37500 e 52500 b 52750 b 49250 c 437.00 B
5 ton /fed. 35250 f 47500 d 580.00 a 58500 a 540.00 b 506.50 A
Mean (S ) 308.75 D 425.00 C 55250 A 556.25 A 516.25 B -
LSDat 5% A (CR)=12.42 B (S)=9.67 AxB (CRxS) =13.68

Table 5. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on shoots dry weight (g) at 100 DAT of sweet potato in both seasons
2023 and 2024

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2033 season
Without 49.52 h 69.33 g 96.35 d 9722 d 8987 e 8046 B
5 ton /fed. 7701 f 103.04 c 136.23 a 13755 a 12260 b 11529 A
Mean (S ) 63.27 D 86.19 C 11629 A 11739 A 106.24 B --
LSD at 5% A (CR)=2.15 B (S)=1.67 AXxB (CRxS) =2.37
2024 season
Without 53.33 g 75.07 f 10503 d 10553 d 9857 e 8751 B
5 ton /fed. 7373 f 126.67 ¢ 154.67 a 155.33 a 14410 b 130.90 A
Mean (S ) 63.53 D 100.87 C 129.85 A 13043 A 12134 B --
LSD at 5% A (CR)=251 B (S)=1.96 AxB (CRxS) =2.77

The improvements in vegetative growth higher CO. concentrations increase carbon
characteristics observed after yeast spraying assimilation, biomass, and leaf area of plants
could be attributed to the elevation of  (Maswadaand Abd EI-Rahman, 2014).
endogenous hormone such as indole acetic acid These results are in harmony with these
“IAA” and gibberellic acid “GAz”, vitamins reported by El-Tohamy et. al. (2015) and Abo
and amino acids in the treated plants, which are EL-Fadl et al. (2017). They mentioned that
believed to stimulate cell growth and division  sweet potato plants spraying with yeast extract
(Khedr and Faried, 2002). Additionally, fulvic had enhanced effect on the parameters of
acid may have a beneficial effect on sweet  plant growth than untreated plants. Also, El-
potato growth because it promotes vegetable Metwaly, 2021 came up with similar results on
growth and development, speeds up cellular  sweet potato for the fulvic acid effect.
division, boos_ts cellular energy, and controls 313, Effect of the interaction
plant metabolism to avoid nitrate compound
buildup in plants (Jackson, 1993). Its function The interaction between 5 ton
as a long-term reservoir that supplies plants  /fed. compost and foliar spray with fulvic acid
with CO2 (Bilal, 2010) may also be the reason at 2ml/l and the interaction between the same
why plants respond to lithovit with greater ~ rate of compost and foliar spray with yeast
growth than unsprayed plants. In general, extract at 2ml/l increased plant length, branches
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number per plant, leaves number /plant, fresh
weight of shoots, and dry weight of shoots,
followed by the interaction between compost
at 5 ton /fed. and foliar spray with lithovit at
2ml/l in both seasons ( Tables 1 to 5).

The increases in shoots dry weight were
about 175.1 and 190.0% , 177.8 and 191.3%,
147.6 and 170.2 % for the interaction between
5 ton /fed compost and fulvic acid at 2ml/l as
foliar spray and the interaction between 5 ton
/fed. compost and yeast extract at 2ml/l as
foliar spray with and the interaction between 5
ton /feddan compost and lithovit at 2ml/l as
foliar spray over the interaction between O
compost and spraying with water in the each
of the two seasons.

According to Atti and Al-Sahaf (2007),
The favorable benefits of each component
alone or the combined and additive influence of
the two components together may be the cause
of the notable effects of interaction treatments
between organic fertilizer and spraying yeast
extract on the growth parameters of potato
plants. In addition to providing a favorable
environment for the yeast's development and
activity, the organic fertilizer may encourage
the yeast's breakdown.

These findings are consistent with those
published by Kahlel (2015), who demonstrated
that the organic fertilizer and yeast interaction
treatments have a significant impact on the
majority of the vegetative growth of potatoes,
including the number of stems, leaf area, and
fresh and dry weight of the plant when
compared to the control treatment.

3.2. Leaf pigments
3.2.1. Effect of compost fertilizer

Fertilizing sweet potato with compost
at 5 ton /fed. significantly increased all leaf
pigments of sweet potato at 100 days after
transplanting and produced the maximum
concentrations of chlorophyll a (3.350 and
3.368), chlorophyll b (1.282 and 1.276),
chlorophyll a+b (4.623 and 4.644) and
carotenoides (2.168 and 2.168 ) mg /gDW
agnist control treatment which  produced
(3.054 and 3.120), (1.128 and 1.200), (4.182
and 4.320) and (2.116 and 2.036) mg /g DW
for chlorophyll a, chlorophyll b, chlorophyll
a+b and carotenoides (mg /g DW) in the 1%
and 2" seasons, respectively (Tables 6 to 9).
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The increases in total chlorophyll in
leaf tissues of sweet potato were about 10.76
and 7.5 % for fertilizing with at compost at 5
tons/fed. over the zero  compost (control
treatment) in the 1% and 2" seasons,
respectively.

These results are in harmony with those
reported by Nagib et al. (2016) and El-Shahat
et al. (2023). They indicated that the
chlorophyll a, chlorophyll b, total chlorophyll
contents in sweet potato leaves were the best
value with application of compost fertilizer
as compared to untreated plants .

3.2.2. Effect of some stimulants

Spraying with  some stimulants
significantly increased the concentrations of all
leaf pigments as compared to spraying with
water (control treatment) in both seasons
(Tables 6 to 9). Spraying plants with yeast
extract at 2ml /I produced the maximum
concentrations of chlorophyll a (3.430 and
3.770), chlorophyll b (1.325 and 1.330), total
chlorophyll a+b (4.735 and 4.695), and
carotenoids (22.210 and 2.180) mg/g DW in
the 1 and 2" seasons, respectively, followed
by spraying with lithovit, while spraying with
fulvic acid came in third rank, and finally
spraying with seaweed extract.

The increases in total chlorophyll in leaf
tissues of sweet potato duo to spraying plants
with yeast extract at 2ml /I were about 23.59
and 42.0 % over the spraying with water
(control treatment) in the 1% and 2" seasons,
respectively.

It is generally known that yeast is a
natural source of cytokinins, which promote the
production of proteins, nucleic acids, and
chlorophyll as well as cell division and
expansion (Fathy & Farid, 1996). Additionally,
lithovit contains nano-Mg, a nutrient that is
vital to many plant physiological functions,
including photosynthesis (because magnesium
is the main component of the chlorophyll
molecule) (Allison et al., 2001).

In this regard, Sarhan and Abdulah, (2010)
and Fouda (2021) on potato. They showed
that spraying plants with yeast extract
significantly increased chlorophyll a, b total
chlorophyll a+b  in leaves of potato as
compared to control treatment. Also, spraying
plants with lithovit significantly enhanced all
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Table 6. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on chlorophyll a ( mg /g DW) at 100 DAT of sweet potato in both
seasons 2023 and 2024

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 2350 d 3.050 c 3.200 b 3.390 a 3.280 b 3.054 B
5 ton /fed. 3.060 c 3.400 a 3.440 a 3.430 a 3420 a 3.350 A
Mean (S ) 2705 D 3225 C 3320 B 3.410 A 3.350 B --
LSD at 5% A (CR)=0.074 B (S)=0.058 AXxB (CRxS) = 0.082
2024 season
Without 2080 g 3030 e 3420 cd 3.500 bc 3.570 bc 3.1200 B
5 ton /fed. 2540 f 3290 d 3.630 ab 3.770 a 3.610ab  3.3680 A
Mean (S ) 2.310 C 3.160 B 3.525 A 3.635A 3.590 A --
LSD at 5% A (CR)=0.104 B (S)=0.116 AXxB (CRxS) =0.164

Table 7. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on chlorophyll b ( mg /g DW) at 100 DAT of sweet potato in both
seasons 2023 and 2024

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 1000 f 1050 e 1.060 e 1300 b 1120 d 1.128 B
5 ton /fed. 1.350 a 1.280 b 1.370 a 1.180 ¢ 1.340 a 1.282 A
Mean (S ) 1025 E 1180 D 1235 C 1.325 A 1.260 B
LSD at 5% A (CR)=0.029 B (S)=0.023 AXxB (CRxS) =0.032
2024 season
Without 1.080 d 1.150 ¢ 1.190 c 1.310 ab 1.270 b 1.200 B
5 ton /fed. 1.180 c 1.200 ¢ 1.330a 1.350 a 1.320 ab 1.276 A
Mean (S ) 1130 E 1175 D 1.260 C 1.330 A 1.295 B
LSD at 5% A (CR)=0.039 B (S)=0.031 AxB (CRxS) = 0.052

Table 8. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on chlorophyll a+b ( mg /g DW) at 100 DAT of sweet potato in both
seasons 2023 and 2024

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)

2023 season

Without 3350 f 4110 e 4320 d 4.670 b 4.460 c 4182 B

5 ton /fed. 4110 e 4.700 b 4.790 a 4.800 a 4.760 ab 4.632 A

Mean (S ) 3730 D 4405 C 4555 B 4735 A 4.610 B -

LSD at 5% A (CR)=0.074 B (S)=0.058 AxB (CRxS) =0.082
2024 season

Without 3.160 i 4180 g 4610 e 4810 d 4840 cd 4320 B

5 ton /fed. 3.720 h 4490 f 4,960 b 5120 a 4.930 bc 4.644 A

Mean (S ) 3440 E 4335 D 4785 C 4.965 A 4.885 B -

LSD at 5% A (CR)=0.089 B (S)=0.069 AxB (CRxS) =0.098
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Table 9. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on carotenoides ( mg /g DW) at 100 DAT of sweet potato in both
seasons 2023 and 2024
Compost rate Seaweed Stlmlzulz?\?i? = Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 2010 g 2.090 ef 2170 bcd 2180 bc 2130 de 2116 B
5 ton /fed. 2.050 fg 2.140 cde 2.220ab 2.240 a 2.190 b 2.168 A
Mean (S ) 2030 D 2115 C 2195 A 2.210 A 2.160 B -
LSD at 5% A (CR)=0.044 B (S)=0.034 AxB (CRxS) =0.049
2024 season
Without 1930 d 2010 cd 2.090 bc 2.100 bc 2.050 cd 2.036 B
5 ton /fed. 2.070 cd  2.160 abc 2.240 ab 2.260 a 2.110 bc 2.168 A
Mean (S ) 2000 C 2.085 BC 2.165AB 2.180 A 2.080 BC -
LSD at 5% A (CR)=0.199 B (S)=0.092 AxB (CRxS) =0.131

leaf pigments parameters than unsprayed plants
in garlic and potato , respectively (Merwad et
al. ,2018 and Salama and Haggag 2024) .

3.2.3. Effect of the interaction

In general, the interaction between
compost at 5 ton /fed. and spraying with fulvic
acid at 2m/l and the interaction between
compost at 5 ton /fed. and spraying with yeast
extract at 2m/l increased the concentrations of
chlorophyll a , b total (a+b) and carotenoides in
sweet potato tissues at 100 days after
transplanting in both seasons .

The total chlorophyll (a+b) levels in
sweet potato leaf tissues increased by about
43.0 and 57.0 % for the interaction between
compost at 5 ton /fed. and foliar spray with
fulvic acid at 2ml/l, 43.3 and 62.0% for the
interaction between compost at 5 ton /fed. and
foliar spray with yeast extract at 2ml/l over
the interaction between 0 compost and spraying
with water in the each of the two seasons.

These results are agreement with Manea
et al. (2019) on potato. They indicated that
maximum concentration of total chlorophyll in
leaf tissues were scored with application of
1.5 Mt/ ha organic fertilizer combination with 4
g/l dry yeast extract .

3.3.Yield and its components
3.3.1. Effect of compost fertilizer

Data in Tables 10 to 13 show that,
there were significant differences between
compost rates on yield and its components in
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sweet potato cv. Beauregard grown in clay
soil during summer plantations. Fertilizing of
sweet potato with compost at 5 ton/fed.
produced the highest values of tuber root
diameter ( 5.86 and 6.28 cm) tuber root
weight ( 198.09 and 212.33 g) , marketable
yield 11.288 and 10.941 ton/fed.) and total
yield (14.110 and 13.650 ton/fed. ) agnist
(5.40 and 5.62 cm ) , 182.85 and 201.75 g),
8.823 and 8.488 ton/fed. ) and 12.600 and
12.080 ton/fed. ) for the two seasons' relative
tuber root diameter, weight, marketable yield,
and total yield.

The increases in total yield of sweet potato
were about 11.84 and 8.33% for compost at 5
tons/fed. over the control in the 1% and 2"
seasons, respectively.

It is well known that adding organic
compost enhances the physical and chemical
properties of soil. Furthermore, the application
of these organic-based materials has been
linked to increases in yield because they have
been shown to improve the soil's beneficial
microbial communities, improve the conditions
for plants to absorb minerals, and stimulate
defense compounds, growth regulators, or
phytohormones in plants (Pujiastuti et al.
2020).

These results are in agreement with those
by Nagib et al. (2016), Still (2019), Zhao et
al. (2020), Fernandes et al. (2021), Mohamed
and El-Gepaly (2021) and Dong et al. (2023).
All showed that fertilizing sweet potato plants
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Table 10. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on root diameter (cm) at harvesting time of sweet potato during 2023
and 2024 seasons

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 450 e 505 d 5.80 bc 5.90 bc 5.75 bc 5.40 B
5 ton /fed. 500 d 570 c 6.30 a 6.30 a 6.00 b 5.86 A
Mean (S ) 475 D 537 C 6.05 AB 6.10 A 587 B --
LSD at 5% A (CR)=0.28 B (S)=0.19 AXxB (CRxS) =0.27
2024 season
Without 455 f 525 e 6.10 cd 6.25 bcd 595 d 5.62 B
5 ton /fed. 550 e 6.15 cd 6.45 bc 6.80 a 6.50 ab 6.28 A
Mean (S ) 502 D 570 C 6.27 B 6.52 A 6.22 B --
LSD at 5% A (CR)=0.27 B (S)=0.21 AXxB (CRxS) =0.30

Table 11. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on root weight (g) at harvesting time of sweet potato during 2023
and 2024 seasons

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 15350 h 18345 f 19350 d 19400 d 189.80 e 18285 B
5 ton /fed. 165.33 g 19840 c¢ 210.22 a 211.10 a  205.40 b 198.09 A
Mean (S ) 159.42 D 19093 C 20186 A 20255 A 19760 B --
LSD at 5% A (CR)=2.64 B (S)=2.06 AXxB (CRxS) =2.91
2024 season
Without 173.30 g 200.00 e 211.86bcd 216.60 bc 207.00 de 201.75 B
5 ton /fed. 18550 f 20950cd 220.00 b 231.00 a 215.65bcd 212.33 A
Mean (S ) 179.40 D 20475 C 21593 B 22380 A 21133 B --
LSD at 5% A (CR)=6.60 B (S)=5.14 AxB (CRxS) =7.27

Table 12. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on marketable yield ( ton/fed.) at harvesting time of sweet potato
during 2023 and 2024 seasons

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 7154 g 8050 f 9.660 de 9.800de 9.450 e 8.823 B
5 ton /fed. 9920 d 10960 c¢ 11.960 ab 12.000 a 11.600 b 11.288 A
Mean (S ) 8537 D 9505 C 10.810 A 10900 A 10525 B -
LSD at 5% A (CR)=0.327 B (S)=0.255 AxB (CRxS) =0.361
2024 season
Without 6.800 f 7710 e 9.200 d 9.530 d 9200 d 8488 B
5 ton /fed. 9.530 d 10500 ¢ 11450 ab 11975 a 11.250 b 10.941 A
Mean (S ) 8.165 D 9.105 C 10.325AB 10.753 A 10.225 B -
LSD at 5% A (CR)=0.596 B (5)=0.464 AXxB (CRxS) =0.656
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Table 13. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on total yield ( ton/fed.) at harvesting time of sweet potato during
2023 and 2024 seasons

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 10.200 g 11500 f 13.800cd 14.000 bc 13500 d 12.600 B
5 ton /fed. 12.400 e 13.700cd 14.950 a 15.000 a 14500 b 14.110 A
Mean (S ) 11.300 D 12600 C 14375 A 14500 A 14.000 B -
LSD at 5% A (CR)=0.397 B (S)=0.309 AXxB (CRxS) = 0.437
2024 season
Without 9700 f 11.000 e 13.100 ¢ 13.600 bc 13.000 cd 12.080 B
5 ton /fed. 11.900de 13.100 c 14.300 ab 14950 a 14.000 bc 13.650 A
Mean (S ) 10.800 D 12.050 C 13.700B 14275 A 13500 B -
LSD at 5% A (CR)=0.844 B (S)=0.658 AXxB (CRxS) =0.930

with compost significantly increased yield and growth of plant leaves, and their role in the
its components as compared to zero compost . balance of biological processes within plant
tissues, which in turn activates plant growth
(Tables 1-5) and then increased total yield
Foliar spray with some stimulants such (Eata et al., 2001).
as seaweed extract, Fulvic acid, yeast extract Additionally, raising net photosynthetic
and lithovit at 2ml of each significantly  rates and chlorophyll content, which in turn
increased yield and its components as increases the translocation and accumulation of
compared to spraying with water ( control  certain metabolites in plant organs, may be the
treatment ) in both seasons (Tables 10-13). cause of fulvic acid's yield-promoting impact.
Spraying plants with yeast extract at  Additionally, lithovit contains nano-iron, which
2ml/l significantly increased and produced the s crucial for plant growth and is involved in
maximum values of tuber root diameter (6.10  photosynthetic reactions, which in turn affect
and 6.52 cm) tuber root weight (202.55 and overall yield (Chen et al., 2004).
223.80g) , marketable yield (10.900 and These results are in agreement with those
10.753 ton/fed.) and total yield (14.500 and  reported by El-Tohamy et. al. , 2015 and Abo
14.275ton/fed.) in both seasons, respectively, EL-Fadl et al., 2017 on sweet potato and Al-
with no significant differences with spraying  Zaidi and Al-Jumaili, 2022 on potato as for
with fulvic acid at 2ml/l in most traits of yeast extract, and El- Metwaly, 2021 and
yield and its components in both seasons .  Duan et al., 2024 on sweet potato as for fulvic
Spraying with lithovit at 2ml /I came in the  acid effect, also, Abdelghafar et al., 2016 on
third rank, and finally spraying with seaweed onion and Salama and Haggag 2024 on
extract at 2ml/I. potato concerning the response to lithovit. All

The increases in total yield of sweet  found that spraying plants with yeast extract ,
potato were around 11.50 and 11.57%, 27.21  fulvic acid or lithovit recorded the highest

and 26.85 %, 28.32 and 32.18%, and 23.89 and  values of all yield parameters as compared to
25.00 % for seaweed extract, fulvic acid, yeast unsprayed plants .
extract, and lithovit above the control treatment
in the each of the two seasons, respectively.
The superiority of dry yeast extract for In general, the interaction between compost
the production of higher tuber root weight, at 5 ton /feddan and spraying with fulvic acid
yield per plant and total and marketable tuber  at 2ml/l and the interaction between compost at
yields might be due to presence of amino acids, 5 ton /fed. and spraying with yeast extract at
vitamins, etc. in yeast extract (Table 2) which ~ 2ml/l greatly raised the diameter tuber root,
stimulate division and extension of cells, weight of tuber root, marketable yield and total

3.3.2. Effect of some stimulants

3.3.3. Effect of the interaction
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yield , followed by the interaction between 5
ton /feddan compost at and spraying with
lithovit at 2ml/l (Tables 10 to 13). For all
interaction treatments, average tuber root
weight, marketable yield and total yield as
average of the to seasons were a rounded from
163.4 and 221.05 g for average tuber root
weight, 6.79 and 11.98 ton for marketable
yield and 9.95 to 14.97 ton for total
yield/feddan.

The favorable benefits of each component
alone or the combined and additive influence of
the two components may account for the
significant impact of interaction treatments
between organic fertilizer and spraying yeast
extract on the vegetative development and yield
metrics of plants. The organic fertilizer
provides an environment that is conducive to
the growth and activity of the yeast, while the
yeast may also promote the decomposition of
organic fertilizer (Atti and Al-Sahaf, 2007).

These results are agreement with those
indicated with Kahlel (2015) how found that
the interaction treatments between the organic
fertilizer and yeast extract significantly
increased number of tubers , average weight of
tuber , yield /plant , total yield/ha. and
marketable yield of potato compared with the
control treatment. Also, , Manea et al. (2019)
showed that the maximum vyield and its
components of potato were produced from the
interaction of 1.5 Mt/ha organic manure in
combination with 8 g/l dry yeast.

3.4.Quality of tuber root
3.4.1. Effect of compost fertilizer

There were significant differences
between two compost rates for quality of tuber
root sweet potato (Tables 14 to 18). Fertilizing
with compost as organic fertilizer at 5 tons/fed.
recorded the highest values of N ( 2.866 and
2.590%) , P(0.288 and 0.287%), K (1.920 and
1.822%), total sugars(11.26 and 10.89%) and
starch (64.45 and 61.50 %) agnist control
treatment which produced (2.298 and 2.276%),
( 0.237 and 0.237%), (1.636 and 1.536%),
(10.72 and 10.57 %) and (59.09 and 57.57 %)
in tuber roots for N, P, K, total sugars, and
starch, respectively, in both sweet potato
seasons.

The increases in tuber root starch of
sweet potato were about 9.07 and 6.82% for
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compost at 5 tons/fed. over the control in the 1%
and 2" seasons, respectively.

The obtained results are in good line
with those reported by Al-Esaily (2017),
Fernandes et al. (2021) and Mohamed and El-
Gepaly (2021).They showed that fertilizing
sweet potato with compost produced the best
tuber roots quality than unfertilized plants.

3.4.2. Effect of some stimulants

Foliar spray with various stimulants
(seaweed extract, fulvic acid, yeast extract, and
lithovit) at 2 ml of each had substantial
influence on N, P and K , total sugars and
starch in tuber roots of sweet potato in both
seasons, ( tables 14 to 18).

In both seasons, fulvic acid or yeast
extract spraying generally enhanced N, P, and
K, total sugars, and starch in sweet potato tuber
roots. This was followed by lithovit spraying.

The increases in starch in sweet potato
tuber root were about 5.86 and 8.11%, 9.86 and
13.24%, 11.17 and 15.09%, and 5.60 and
10.75% for spraying with seaweed extract,
fulvic acid, yeast extract, and lithovit at 2ml/I
of each above the control treatment in the each
of the two seasons, respectively.

By extending the root surface in soil
and accumulating plant metabolients, yeast
extract's high content of macro and
micronutrients may be the cause of the rise in
tuber roots' chemical content in reaction to it
(Nagodawithana, 1991).

Results are agreement with EI-Tohamy
et. al. , 2015 and Abo EL-Fadl et al., 2017 on
sweet potato with respect to yeast extract,
Abd- All et al., 2017, El- Metwaly, 2021 and
Duan et al., 2024 on sweet potato regarding
fulvic acid effect and Farouk, 2015 on potato,
and Salama and Haggag 2024 on potato as for
lithovit effect. They mentioned that potato
plants spraying with different stimulants , i.e.,
fulvic acid, yeast extract, and lithovit
significantly improved nitrogen, total soluble
solids and protein contents in tuber roots as
compared to control treatment.

3.4.3. Effect of the interaction

The interaction between compost at 5
ton /fed. and foliar spray with fulvic acid at
2ml/l and the interaction between compost at
5 ton /fed. and foliar spray with yeast extract
at 2ml/l significantly increased N, P and K,
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Table 14. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on nitrogen content (%) of sweet potato tuber roots during the 2023
and 2024 harvest seasons

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 2200 d 2300 cd 2.350 ¢ 2.340 c 2.300 cd 2.298 B
5 ton /fed. 2.780 b 2.880 ab 2.900 a 2910 a 2.860 ab 2.866 A
Mean (S ) 2.490 B 2.590 A 2.625 A 2.625 A 2.580 A -
LSD at 5% A (CR)=0.099 B (S)=0.077 AXxB (CRxS) =0.109
2024 season
Without 2050 f 2150 e 2400 d 2410 d 2370 d 2.276 B
5 ton /fed. 2.330 d 2530 ¢ 2.860 a 2.680 b 2.550 c 2.590 A
Mean (S ) 2190 E 2340 D 2.630 A 2.545 B 2.460 C -
LSD at 5% A (CR)=0.074 B (S)=0.058 AxB (CRxS) =0.082

Table 15. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on phosphorus content (%)of sweet potato tuber roots during the 2023
and 2024 harvest seasons

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 0216 f 0235 e 0245 cd 0250 ¢ 0.241 de 0.237 B
5 ton /fed. 0.265 b 0.292 a 0.298 a 0.295 a 0.290 a 0.288 A
Mean (S ) 0.240 D 0.263 C 0.271 AB 0.272 A 0.265 BC --
LSD at 5% A (CR)=0.007 B (S5)=0.006 AxB (CRxS) =0.008
2024 season
Without 0.219 d 0223 d 0.248 ¢ 0.253 ¢ 0.246 c 0.237 B
5 ton /fed. 0.268 b 0.275 b 0.299 a 0.300 a 0.294 a 0.287 A
Mean (S ) 0.243 B 0.249 B 0.273 A 0.276 A 0.270 A --
LSD at 5% A (CR)=0.009 B (S)=0.007 AxB (CRxS) =0.010

Table 16. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on potassium content (%)of sweet potato tuber roots during the 2023
and 2024 harvest seasons

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 1240 e 1550 d 1.750 ¢ 1.900 b 1.740 ¢ 1.636 B
5 ton /fed. 1.700 c 1.850 b 2.000 a 2.050 a 2.000 a 1920 A
Mean (S ) 1470 D 1700 C 1875 B 1.975 A 1.870 B -
LSD at 5% A (CR)=0.069 B (S5)=0.054 AxB (CRxS) =0.076
2024 season
Without 1160 g 1480 f 1.650 cd 1.820 b 1570 de 1536 B
5 ton /fed. 1530 ef 1.680 ¢ 2.050a 2.070a 1.780 b 1.822 A
Mean (S ) 1345 E 1580 D 1.850 B 1.945 A 1.675 C --
LSD at 5% A (CR)=0.079 B (S)=0.061 AxB (CRxS) = 0.087
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Table 17. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on total sugars content (%o)of sweet potato tuber roots during the 2023

and 2024 harvest seasons

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 9.48 d 10.80 c 11.15ab 11.20 ab 11.00 bc 10.72 B
5 ton /fed. 10.80 c 11.33a 1140 a 11.45a 11.35a 11.26 A
Mean (S ) 10.14 C 11.06 B 11.27 A 11.32 A 11.17 AB -
LSD at 5% A (CR)=0.23 B (S)=0.18 AXxB (CRxS) =0.26
2024 season
Without 9.43 g 1045 e 11.10 bc 11.15 abc 10.75 d 1057 B
5 ton /fed. 1005 f 1075 d 11.35ab 1140 a 10.90 cd 10.89 A
Mean (S ) 9.74 D 10.60 C 11.22 A 11.27 A 10.82 B -
LSD at 5% A (CR)=0.21 B (S)=0.16 AxB (CRxS) =0.23

Table 18. Impact of the compost rate, certain stimulants as foliar spraying and their
interaction on starch content (%) of sweet potato tuber roots during the 2023 and

2024 harvest seasons

Stimulants (S)

Compost rate Seaweed Fulvic Yeast . . Mean
(CR) Unsprayed extract acid extract Lithovit (CR)
2023 season
Without 5520 i 5950 g 61.00 ef 6146 e 5830 h 59.09 B
5 ton /fed. 6080 f 63.30 d 66.45 b 67.50 a 64.20 c 64.45 A
Mean (S ) 58.00 D 61.40 C 63.72 B 64.48 A 61.25 C --
LSD at 5% A (CR)=0.33 B (S)=0.36 AXxB (CRxS) =0.51
2024 season
Without 5330 f 57.33 de 59.00 cd 60.22 ¢ 58.00 d 5757 B
5 ton /fed. 55,50 e 60.30 ¢ 64.20 ab 65.00 a 62.50 b 61.50 A
Mean (S ) 5440 D 5881 C 61.60 A 62.61 A 60.25 B --
LSD at 5% A (CR)=1.63 B (S)=1.27 AxB (CRxS) =1.80

total sugars and starch in tuber roots of sweet
potato, followed by the interaction between
compost at 5 ton /fed. and foliar spray with
lithovit at 2ml/I in both seasons ( tables 14-18).

For all interaction treatments. Total
sugars and starch contents ( as average of the
two seasons ) in cv. Beauregard were around
from 9.54 to 11.42 % for total sugars and
from 54.25 to 66.25 % for starch.

Concerning positive effect of fulvic
acid, it increases the uptake of N, P, K, Ca, Mg
and is one of the most efficient transporters of
vitamins into the cell (Fahramand et al., 2014).

The addition of organic fertilizer and
yeast may have increased the percentage of
starch in the tubers because of the nutrients and
plant growth regulators they contain, which
promote growth and increase the efficiency of
photosynthesis. This may have resulted in an
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increase in the production of carbohydrates at
the tubers' storage locations.

These results are in agreement with
what has been found by Kahlel (2015) how
found that the best TSS and dry matter
content in tuber of potato were recorded with
interaction treatments between the organic
fertilizer and yeast extract as compared with
the control treatment. In this concern, Manea
et al. (2019) showed that the interaction of 1.5
Mt/ha organic manure in combination with 8
g/l dry yeast produced maximum percentage of
dry matter and starch content in potato tubers .

According to Duncan's multiple range
test, values that shared the same alphabetical
letter or letters did not differ substantially at the
0.05 level of significance.
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4. CONCLUSION

Based on the aforementioned findings, it can be
said that the best interaction treatments for
increasing plant growth (length of plant,
number of branches and leaves per plant, shoot
fresh and dry weight/plant), leaf pigments,
average tuber root weight, marketable and total
yield, and N, P, K, total sugars, and starch
contents in tuber roots were the combination of
5 tons of compost (organic fertilizer) and foliar
spraying with fulvic acid at a rate of 2
milliliters per liter.
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