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ABSTRACT 

The Effect of soil drench application of humic acid  at different rates (0, 5%, 10% and 15%) 
combined with effective seaweed extract at rate of 0, 0.5% and 1% on the vegetative growth, some 
physical properties and total yield and quality of sweet potato plants cv. Beaurgard was evaluated in a 
two-year field experiment of 2017 and 2018 seasons. The experiments were conducted under newly 
reclaimed sandy soil conditions at the Experimental and Production Station of National Research 
Centre, El-Noubaria region, Beheira Governorate, Egypt. The obtained results emphasized that the 
highest values of vegetative growth, some physical properties and total yield and the quality attributes 
of sweet potato plants were fluctuated between the treatments of soil drenched application of humic 
acid at level 15% incorporated with effective seaweed extract at 1%. In most cases, the lowest 
significant values of all measured parameters were achieved when sweet potato plants didn’t receive 
any treatments (as control). Sweet potato untreated plants had an evident inhibition effect on plant 
vegetative growth, which certainly reflected on the total yield and quality. On the other hand, the 
increment in vegetative growth and productivity of sweet potato plants was evident with increasing 
the level of humic acid. Such increment was more pronounced when effective seaweed extract at level 
1% was applied. Application of humic acid as soil drench combined with beneficial and effective 
seaweed could be partially or totally substitution for inorganic fertilizers for sustainable crop 
production and it is believed to be a promising and useful as well as eco-friendly agriculture practice. 
 
Keywords: Sweet potato, humic acid, seaweed, Soil drenched, application, Vegetative growth, yield 

and quality. 

 
Introduction 

Sweet potato (Ipomoea batatas L.) which belongs to the family Convolvulaceae is a nutritious 
root crop that contains significant amounts of fiber, beta carotene and vitamin C, particularly in 
varieties with highly colored roots. It is becoming the most widely distributed root crop in most 
developing countries. It is widely used in Egypt as a popular human food, green foliage however, 
unmarketable roots are used as a raw material in many industries such as starch and alcohol 
extraction.  Sweet potato variety selection should be based on a number of characteristics including 
market preference, pest resistance, yield, quality and potential for slip production. As with all 
vegetable crops, market demands are a large factor in variety selection, so Selected (Beaurgard cv.). 

Humic acid (HA) is considered non essentiall fertilizers but it is soil enhancer and soil 
improver (Oliveira et al., 2018). It physically modifies the soil, biologically stimulates plant growth 
and chemically changes the fixation properties of soil (Chen and Avaid 2010; Selladurai and Tapan  
2015). Humic acid is the final products of the decomposition of organic residuals and take part in 
important reactions that occur in soils, influencing fertility by improving physical and biological 
conditions and by producing physiologically active substances (Canellas et al., 2008; Akthar et al., 
2017). Previous investigations have proven that humic substances can influence nutrient absorption, 
metabolism, and plant growth (Oliveira et al., 2018; Trevisan et al., 2011). Humic substances (HS) 
have been widely recognized as a plant growth promoter and its function is mainly by the changes on 
root architecture and growth dynamics, which result in increased root size, branching and/or greater 
density of root hair with larger surface area. (Canellas and Olivares, 2014). David et al. (2005) in an 
experiment on tomato transplants growing in a nutrient solution contained different concentrations of 
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Humic acid. He reported an enhanced and induced effect on transplants growth and increasing its 
mineral structure, and this was agreed with the results of Adani et al. (2010) on tomato plants, who 
found that humic acid, increased plant growth and its mineral content.  This is consistent with Sarhan 
2011; Mahmoud, and Hafez 2010 on potato and El-Bassiony et al. (2010) on snap been. 

Seaweed extracts contain various micro elements (Cu, Zn, Mo, B, Co) in addition to macro 
elements and contain auxins, gibberellins, and cytokinins, when seaweed was sprayed on plants it led 
to a significant increase in root growth and stem thickness and growth (Jensen, 2004 ; Thirumaran et 
al., 2009). Numerous studies have revealed a wide range of beneficial effects of  seaweed extract 
applications on plants, such as early seed germination and establishment, improved crop performance 
and yield, elevated resistance to biotic and abiotic stress (Norrie and Keathley, 2006; Khan et al., 
2009).  Shehata et al. (2011) indicated that spraying the plants with seaweed extract at higher rate 
(2000 ppm) significantly increased plant height and fresh and dry weight of leaves compared to 
control in celeriac plants. Also, similar effect was reported by Mahmoud, (2016) on potato and 
Karthick et al. (2013) on tomato.  

The aim of this investigation was to test the influence of humic acid and different levels of 
seaweed extracts on sweet potato plants. 

Materials and Methods 
 
This study was conducted in the Experimental Station of the National Research Centre in El-

Nubaria region, Behira Governorate, North Egypt, during the two successive seasons of 2017 and 
2018.This work aimed to study the effect of humic acid and seaweed extract on growth, yield and 
quality of sweet potato plants. Sweet potato plants were grown in a sandy soil drip irrigation system. 
Sweet potato transplants were set up into the field on 15th of May 2017 and 2018 seasons under drip 
irrigation system with all agricultural managements required for crop production as usually 
recommended. Three rates of humic acid (0, 5, 10 and 15 %) were added as soil drench. Three 
seaweed extract concentrations were foliar sprayed in rates   of (0 %, 0.50 % and 1.0 %). Treatments 
were added- three times at35 days after planting. The parameters of the experimental soil are shown in 
Table 1.  
 
Table 1: Physical and chemical properties of the experimental soil. 

Soil physical properties 

Sand Silt Clay Texture 

90.08 0.66 9.26 Sandy 

Soil chemical analysis 

ECe 
(dS/m) 

pH 
OM 
(%) 

CaCO3 
(%) 

meq/l 

1.7 8.2 0.43 5.50 
Ca++ Mg++ Na+ K+ P+++ HCO3

- Cl- 

7.02 0.53 0.98 0.31 0.11 1.3 0.5 

 
Standard agricultural practices for sweet potato production were carried out according to the 

recommendations of the Egyptian Ministry of Agriculture. Roots were harvested at 120 days after 
transplanting. 

The experimental design was split plot design with three replications. Humic acid rates were 
arranged in the main plots while seaweed extract treatments were arranged in the sub plots. The 
experimental plot consisted of 5 rows each of 75 cm width and 8 m length. The plot area was 30 
m2.The distance between plants was 25 cm. 

At 90 days after planting, three plants were randomly chosen and directly transferred to the 
Laboratory at from every plot to study the following parameters. . The following data were recorded: 

 
Vegetative growth:  

Vine length, number of branches per plant, Vine fresh and dry weight, Leaf area (m2), weight 
per plant. 
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Yield: 
At 150 days after planting, sweet potato roots were harvested and the following parameters 

were recorded, i.e., Root length (cm), Root diameter (cm), root number/plant, average root weight (g) 
and root yield/plant. As well as, total root yield was calculated as ton fed-1 (Fed. = 4200 m2). 

 
Chemical components: 

Percentage of carotenoids, dry matter, starch, total carbohydrates and total soluble sugars were 
determined according to standard methods described by FAO (1980). 

 
Statistical analysis: 

Data of experimental was statistically evaluated using the analysis of variance as outlined by 
Gomez and Gomez (1984) based on MSTATC program. The differences between means were 
compared using Duncan's multiple rang test (Duncan 1995). 

Results and Discussion 
 
A - Plant growth characteristics: 

Data presented in Table (2) significantly showed that humic acid soil drench application  
resulted in a superiority in vine length, vine fresh weight, leaf area, number of branches / plant and 
vine dry weight (g/plant) compared with those plants without humic acid treatment. Moreover, 
increasing level of humic acid caused gradual increase in the mentioned parameters, and the highest 
values were recorded with those plants supplied with the highest humic acid level i.e. (15%). 
However, the collected data revealed that there were no significant differences between humic acid at 
10 % and 15 % level in regard to leaf area per plant in the both studied seasons. These results are in 
the same line with those of El-Bassiony et al (2010) on snap been and Mahmoud, and Hafez (2010); 
Sarhan (2011) on potato and Akthar et al. (2017) on mung bean. Such results could be due to that 
commercial humic acid is a rich source of many essential nutrients including, Nitrogen, as well as 
many other nutrients which encourage plant growth (Akinci et al., 2009). As well as, Humic acid 
when applied to field is converted into readily available humic substances which directly or indirectly 
positively affect plant growth (Buyukkeskin and Akinci, 2011). 

Regarding to the effect of seaweed extracts, the presented data showed that foliar application of 
seaweed resulted in a superiority in the whole plant growth of sweet potato. While, the best plants 
which carried the highest number of branches / plant were recorded with those plants sprayed with 
seaweed extract at the rate of 1 %. The differences within the various treatments were significant. The 
data of Gajewski et al., (2010) on Chinese cabbage;  Shehata et al. (2011) on celeriac plants; Karthick 
et al.(2013) on tomato and Mahmoud, (2016) on potato plants are  in a good accordance with those 
obtained here in our study. Increasing the rate of seaweed up to 1 %, resulted in the heaviest 
significant fresh weight, but the lowest plant growth vigor was recorded with those plants not supplied 
by seaweed. This result could be due to that seaweed contain all the trace elements and plant growth 
hormones required by plants. Seaweed also is rich in K, but poor in N and P and contains many plant 
growth hormones, (Thirumaran et al., 2009). The concentration of seaweed extract is an important 
factor in its performance (Khan et al., 2009 and Mahmoud 2016). And also, seaweed extracts are 
bioactive with decrease the concentrations (diluted as 1:1000 or more) compared with control (Crouch 
and van Staden, 1993). 

The interaction between humic acid soil drench application and the seaweed extracts foliar 
spraying had a significant effect on plant growth of sweet potato plants when humic acid applied at 
10% with seaweed foliar application at at rate of 1% in two tested seasons.  

 
B- Physical properties and total yield: 

Data presented in Table (3) clearly show that the addition of humic acid at rates of 10 or 15 % 
caused an increase in the values of root length , root diameter, number of root and average root weight 
(g) as well as,  total yield (ton/fed.) compared with the control treatment (without humic acid 
addition).  Moreover, the highest rate of humic acid gained a superiority in the value of the above 
mentioned parameters.  However, there were no significant differences between the two humic acid 
applied rates 10 % and 15% in concern of root diameter and number of root per plant in the first 
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Table 2: Effect of  Humic acid and seaweed extract on vegetative growth parameters of sweet potato in 2017 and 2018 seasons.       
First season Second season 

Treatments 
 

Vine length 
(cm) 

Vine fresh 
weight 

(g/plant) 

Leaf 
area (m2) 

Number of 
branches 

 /plant 

Vine dry 
weight 

(g/plant) 

Vine 
length 
(cm) 

Vine fresh 
weight 

(g/plant) 

Leaf 
area (m2) 

Number of 
branches 
 / plant 

Vine dry 
weight 

(g/plant) 
Humic acid 

0 % 62.6  D 598.6  D 2.4  B 4.5  D 126.6  D 63.7  D 597.7 C 2.4  B 4.8  D 131.9  D 
5% 63.7  C 593.3  C 2.4  B 5.3  C 132.7 C 65.7  C 592.4  C 2.4  B 5.5  C 125.8  C 
10% 65.0  B 800.4 B 2.5  A 5.6  B 150.9 B 67.1  B 799.5  B 2.5  A 6.2  B 150.1  B 

15% 66.5  A 833.0 A 2.5  A 5.9  A 170.9  A 67.6 A 832.1  A 2.5  A 6.3  A 170.1  A 

Seaweed extract 

0 % 65.4  C 713.5  C 2.0  C 5.0 C 141.6  C 65.0  C 712.6 C 2.1  C 5.3  C 140.8 C 

0.50 % 66.0  B 720.2  B 2.2  B 5.4  B 143.0  B 66.9  B 719.3  B 2.2 B 5.7  B 142.2  B 

1.0 % 67.5   A 726.9  A 3.2  A 6.0  A 144.4  A 69.4  A 726.0  A 3.2  A 6.2  A 143.6   A 

The interaction 

0 % 
0 % 62.0 h 798.3 f 1.8  g 4.1  g 148.8  f 61.17  j 797.5  f 1.9 g 4.3  h 148.0 f 

0.5 % 62.7 h 800.4  e 2.1  e 4.5   f 150.9  e 63.47  i 799.5  e 2.2  e 4.6   g 150.1 e 
1.0 % 63.0gh 802.5  d 3.2   b 4.8   e 153.0  d 66.47 g 801.6 d 3.2 b 5.5   f 152.2  d 

5% 
0 % 63.9  g 487.2   l 2.1  e 5.8   c 112.8   l 64.27  h 486.3  l 2.2 e 5.9  d 112.0  l 
0.5 % 64.1  g 490.3   k 2.0  d 6.1   b 114.0   k 66.47  g 489.4 k 2.2 de 6.8  b 113.2   k 
1.0 % 65.0  f 493.4   j 3.1 c 5.9   c 115.2   j 68.47  d 492.5 j 3.1 c 6.2   c 114.4   j 

10% 

0 % 65.9   f 812.2   c 1.9 f 4.8  e 168.8   c 66.47  g 811.3 c 2.0 f 5.1  f 168.0  c 

0.5% 66.0  e 833.0   b 2.2 d 5.2  d 170.9   b 67.07  f 832.1  b 2.2 d 5.6  e 170.1  b 

1.0 % 74.4  a 853.8   a 3.3 a 6.9   a 173.0   a 73.37  a 852.9 a 3.3 a 7.1   a 172.2  a 

15% 
0 % 67.5 d 756.2   i 2.1 e 5.3  d 136.1   i 68.17  e 755.3 i 2.2 e 5.7  e 135.3  i 
0.5 % 69.7  c 757.1   h 2.2 d 5.8   c 136.2   h 69.17  c 756.2  h 2.2  de 5.8  d 135.4  h 
1.0 % 71.2  b 758.0  g 3.1  c 6.2   b 136.3   g 70.47  b 757.1 g 3.1 c 6.4   b 135.5  g 
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Table 3: Effect of humic acid and sea weed at different levels on some physical and yield parameters of sweet potato plants. 

    
Treatments 

First season Second season 

Root length 
(cm) 

Root 
diameter 

(cm) 

Number of 
roots 

 / plant 

Average 
root 

weight (g) 

Total yield 
(ton. /fed.) 

Root 
length 
(cm) 

Root  
diameter 

(cm) 

Number of 
roots 

 / plant 

Average 
root 

weight (g) 

Total yield 
(ton. /fed.) 

Humic acid 
0 % 16.8 C 4.4  B 2.6  C 175.0 D 12.24 C 16.8 C 4.9  D 2.8  D 175.0  D 14.1 C 
5% 16.6  C 4.5  B 3.0  B 182.0 C 12.86 C 16.7 C 5.5  C 3.2  C 181.7  C 14.7 C 
10% 17.3  B 5.2  A 3.7  A 194.7 B 13.77 B 17.3 B 5.8  B 3.8  B 193.3  B 15.1 B 
15% 18.8  A 5.3  A 3.7  A 214.3 A 14.59 A 18.8 A 6.0  A 4.3  A 214.3  A 15.6 A 

Seaweed extract 
0 % 17.7 C 4.7 C 3.3 C 183.0  C 12.00  C 17.6  C 5.6  C 3.3  C 181.5  C 12.9 C 
0.50 % 18.1  B 5.0  B 3.3  B 204.0  B 13.37  B 18.0  B 5.7  B 3.6  B 204.8  B 14.5  B 
1.0 % 18.7  A 5.6  A 3.8  A 220.3  A 15.68  A 18.6 A 6.3  A 4.4  A 219.8  A 17.0  A 

The interaction 

0 % 
0 % 16.56 k 4.2 i 2.5 i 159.0 i 10.88 h 16.60 k 4.6 j 2.8 g 158 h 11.20 h 
0.50 % 16.76 i 4.4 h 2.6 h 173.0 h 11.95fgh 16.80 i 4.8 i 2.6  g 174 g 13.82 f 
1.0 % 16.96 h 4.6 j 2.8 g 193.0f 13.88cde 17.00 h 5.3 h 3.1 efg 193  ef 17.33  ab 

5% 
0 % 16.29 l 4.4 h 3.0 f 170  h 11.40gh 16.2  l 5.6 g 3.0 fg 170  gh 12.12 g 
0.50 % 16.69 j 4.6 j 3.1 e 183.0g 13.30 de 16.7  j 5.7 f 3.6 def 182  fg 14.65 e 
1.0 % 17.09g 5.9 b 4.1  b 197.4 f 14.92 bc 17.13 g 6.0 e 4.1 cd 196  e 16.02 cd 

10% 
0 % 17.97f 5.0f 3.8  c 204 .4 e 13.08def 18.01 f 5.7 f 3.8 de 202  de 14.10 ef 
0.50 % 18.77e 5.3e 3.6  d 212.0 d 16.08ab 18.81 e 5.6  g 4.0 d 213 d 15.62 d 
1.0 % 19.57d 5.6d 3.6  d 227.2 c 16.90 a 19.61 c 6.7  b 5.0 ab 228  c 17.02  b 

15% 
0 % 19.84c 5.0f 3.8  c 199 .0f 12.65efg 19.38 d 6.3 c 3.6 def 196 e 14.33 ef 

0.50 % 20.44b 5.7c 4.1  b 261.1 b 14.07cd 19.98  b 6.7 b 4.6 bc 262 a 16.40  c 
1.0 % 21.04a 6.4a 4.8  a 264.0 a 17.05 a 20.51  a 7.1 a 5.3 a 262  a 17.70  a 
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season.  It means that, the lowest values of some physical properties and root yield were significantly 
recorded by sweet potato plants not supplied with humic acid or supplied with only 5% of humic acid. 
These results might be attributed to the favorable effect of humic substances which are   the final 
products of the decomposition of organic residuals that take part in important reactions occurs in soils, 
influencing fertility by freeing nutrients, through the detoxication of chemical elements, through 
improving physical and biological conditions and also by producing physiologically active substances 
(Canellas et al., 2008 and Canellas and Olivares, 2014). Similar results with humic acid as soil 
conditioner have been reported by Rajendiran and Tapan (2015) and Akthar et al. (2017). 

Regarding the effect of foliar spraying by seaweed, the data presented in Table (3) show that 
root diameter, root length, number of root per plant. Average root weight and total root yield were 
responded significantly to spraying with seaweed extract during the two experimental seasons. In 
general the foliar spraying of seaweed caused an enhancement in some physical properties and yield if 
compared with plants sprayed with tap-water (0 seaweed).   

Moreover, with increasing of seaweed rate up to 1%, it resulted in more improvement in some 
physical properties and total root yield (ton/fed.).  

Regarding the effect of seaweed extracts on physical quality of yield and total yield, the results 
obtained here are confirmed by others (Crouch and Van Staden, 1993; Sarhan et al., 2011; Shehata et 
al. (2011; Karthick et al. 2013; Mahmoud, 2016). Such increment might be due that seaweed extract 
is a biostmulant, which provide the sweet potato plants with micro, macro nutrients and significant 
amounts of cytokinins, auxins and betaines (Khan et al., 2009). 

The interaction between the two studied factors, i.e. levels of humic acid as soil drench and 
rates of seaweed extract foliar spraying had a significant effect on some the physical properties of 
sweet potato roots as shown in Table (3). Where, the drenching of humic acid with soil at higher rate 
with seaweed foliar application at rate 1% in the two seasons had a significant effect in two studied 
seasons. 
 
C- Chemical contents  

Data presented in Table (4) clearly showed that humic acid as soil conditioner caused an 
encouragements in all chemical contents of roots (starch, carbohydrates, sugars, dry matter and total 
carotenoids) over those without humic acid addition. Moreover, the higher levels of humic acid the 
higher nutritional values were recorded. However the differences between 10% and 15% were not 
significant on root starch percentage in the two studied seasons. 
It is well known that addition of humic acid to the soil encouraged and raised the solubility and 
availability of macro and micro-elements in soil solution which favorable the absorption of nutritional 
elements and hence increased their concentrations in root tissues (Rajendiran and Tapan 2015). 
Nevertheless, Nardi  et al., (2002) reported that Humic acid as drenching soil is most responsive in 
high carbohydrate crops like sweet potato, potato, carrot, maize, rice, wheat, etc. However, the humic 
acid application caused an increase in the content of dry matter, starch, total carbohydrates and 
elemental values in the tubers tissues (Rajendiran and Tapan, 2015). 

Some chemical contents of sweet potato roots (percentage of dry matter, starch, carbohydrates, 
sugars and Total carotenoids) were significantly affected by seaweed extracts foliar spraying. 
Furthermore.  Plants treated with seaweed extracts had a higher chemical values compared with non-
treated plants. Moreover, with increasing seaweed extract rate, sweet potato plants gained more 
increase of nutritional values. It could be noticed that, the best nutritional values of sweet potato roots 
were estimated by those plants which treated with seaweed extract as foliar spraying at 1 % rate, 
however the differences between 0.5% and 1% were not significant in concern of total carbohydrates 
percentage in the two studied seasons and total carotenoids in the second season. The obtained results 
are in harmony with those previously detected by Sarhan et al., (2011) on potato, Shehata et al. (2011) 
on celeriac plants, Karthick et al. (2013) on tomato and Mahmoud (2016) on potato.   

The results in Table (4) indicate that humic acid as soil drenching at level of 15 % and sprayed 
with seaweed extract at 1% significantly increased the same chemical contents of sweet potato roots. 
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Table 4: Effect of humic acid and sea weed at different levels on some chemical contents of sweet potato plants. 
First season Second season 

Treatments 
 

Dry matter 
(%) 

Total 
carbohydrates 

(%) 

Total 
sugar 
( % ) 

Starch 
(%) 

Total 
carotenoids 

(mg/100g f.w.) 

Dry 
matter 

(%) 

Total 
carbohydrates 

(%) 

Total sugar 
( % ) 

Starch 
(%) 

Total 
carotenoids 

(mg/100g f.w.) 
Humic acid 

0 % 24.5  D 65.9  D 9.3  D 62.5   C 1.55  D 24.8  D 66.7  D 9.0  D 63.7  C 1.54  D 
5% 24.9  C 72.6  C 11.5  C 65.2    B 1.58  C 25.2  C 73.3  C 11.2  C 65.7  B 1.57  C 
10% 26.2  B 76.6 B 14.2  B 65.5   A 1.63  B 26.5  B 77.3  B 13.9  B 67.1  A 1.62  B 
15% 28.4  A 77.5  A 17.6  A 65.6   A 1.71  A 28.7  A 78.3  A 17.3  A 67.6  A 1.70  A 

Seaweed extract 
0 % 26.6  C 76.2  B 14.6  B 63.8  C 1.63  C 26.9  C 77.0  B 14.3  B 65.0  C 1.62  B 
0.50 % 26.8  B 76.6  AB 14.9  B 65.7   B 1.65  B 27.1  B 77.3  AB 14.6 AB 66.9  B 1.64  AB 
1.0 % 27.0 A 76.9  A 15.1  A 68.2  A 1.67  A 27.3  A 77.7  A 14.8 A 69.4  A 1.66  A 

The interaction 

0 % 
0 % 24.30 l 65.6 l 9.033 l 59.97 j 1.49 i 24.60 l 66.4  l 8.73  l 61.17  j 1.48  i 

0.50 % 24.50 k 65.9 k 9.333  k 62.27 i 1.57gh 24.80 k 66.7  k 9.03  k 63.47  i 1.56   gh 
1.0 % 24.7  j 66.2 j 9.633  j 65.27 g 1.59 ef 25.00 j 67.0   j 9.33  j 66.47 g 1.58   ef 

5% 

0 % 24.92i 75.6 i 12.43  i 65.27 g 1.56 h 25.22 i 76.3   i 12.13 i 64.27  h 1.55    h 
0.50 % 25.12h 76.0 h 12.53  h 65.87 f 1.58 fg 25.42 h 76.7    h 12.23  h 66.47  g 1.57   fg 

1.0 % 25.32g 76.4 g 12.63  g 67.97c 1.60 e 25.62 g 77.1    g 12.33  g 68.47 d 1.59    e 

10
% 

0 % 28.26f 77.3 f 17.43  f 63.07h 1.70 d 28.56 f 78.1    f 17.13 f 66.47  g 1.69    d 
0.50 % 28.36e 77.5 e 17.63  e 65.27g 1.70 d 28.60  e 78.3   e 17.33 e 67.07  f 1.69   d 
1.0 % 28.46d 77.7 d 17.83  d 67.27d 1.72 c 28.76d 78.5   d 17.53  d 69.17 c 1.71   c 

15
% 

0 % 29.03c 86.3 c 19.63 c 66.97 e 1.75 b 29.33 c 87.1   c 19.33  c 68.17  e 1.74    b 
0.50 % 29.33b 86.8 b 20.03  b 69.27 b 1.76 ab 29.63 b 87.6   b 19.73  b 70.47  b 1.75    ab 
1.0 % 29.63a 87.3 a 20.43 a 72.17a 1.77 a 29.93 a 88.1   a 20.13 a 73.37 a 1.76   a 
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Conclusion 
From the above mentioned results it could be concluded that soil drenched application of humic 

acid and foliar application of sea weed extract is considered as a useful agriculture and eco-friendly 
practice for sustainable crop production. Whereas, the best values of vegetative growth, total yield and 
quality attributes of sweet potato plants grown under newly reclaimed sandy soil conditions were 
attained with treatments of soil drenched application of humic acid at 15% combined with seaweed 
extract foliar spraying at 1%. 
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