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Abstract 
The study was conducted to investigate the influence of seaweed extract, 

chelated manganese, and two other chemical substances that are known as Agro 
promotor1(substance No.48) and Agro promotor2 (substance No.50) on the 
growth, yield, and quality of cauliflower. Results revealed that yield and its com-
ponents increased with using each seaweed extract(3ml/l), chelated manganese 
(12%) at a concentration of 0.25g/l, and Agro promotor1 (substance No.48) at a 
concentration of 3 ml/l compared with control (untreated) treatment. Using both 
seaweed and chelated manganese treatments exceeded other foliar spraying 
treatments and caused a significant increase in fresh weight of the whole plant, 
leaves fresh weight,leaves dry weight percent, yield, TSS and vitamin C. The in-
crease in total yield ranged from 12.8-48.2% by using the previous treatments as 
compared with control. Also, foliar sprays of seaweed extracts led to the earliness 
in cauliflower production as compared with the control. This study recommends 
using seaweed extract at a concentration of 3ml/l or chelated manganese (12%) at 
a concentration of (0.25g/l) for cauliflower production. Agro promotor1 (sub-
stance No.48) at a concentration of 3 ml/l can be applied in case of unavailability 
of seaweed extract or chelated manganese (12%). 
Keywords: Ascorbic acid, chemical content, Dry matter, marketable yield, Pro-
ductivity TSS,  yield quality.  
 

Introduction  
Cauliflower (Brassica oleracea 

var. Botrytis) is one of the important 
vegetables among cole crops grown 
in Egypt. it belongs to the Brassica-
ceae family. and it is cultivated for 
obtaining the curds for their high nu-
tritional value. Cauliflower is high in 
vitamin C, folic acid, and antioxi-
dants, thus can reduce the risk of 
various types of cancer (Zhang et al., 
2020). The cultivated area of Cauli-
flower in Egypt is estimated by about 
10394 feddan in 2018, which pro-
duces about 124984 tons. with an av-

erage yield of 12.025 t/fed (FAO, 
2019).  

The main goal of any vegetable 
production program is to maximize 
crop yield and quality to meet the 
growing population requirements.  

The foliar application with bio-
stimulants like seaweed extract and 
some micronutrients has a very im-
portant role in improving crop pro-
ductivity, recovering physiological 
disorders, and enhancing the quality 
of vegetables.  

 Foliar application of biostimu-
lants are being applied to enhance nu-
tritional status, vegetative growth, 
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yield, and  quality in some plants. 
Seaweed extract is a new generation 
of natural organic fertilizers highly 
nutritious that influence plant growth 
and development (Battacharyya et al., 
2015) and cause an increase in yield 
(Dhargalkar et al., 2005). Seaweeds 
are rich in both micro and macronu-
trients(Shehata et al., 2011). Seaweed 
liquid extract is considered as a fertil-
izer supplement that contains macro-
nutrients (small amounts of nitrogen, 
potassium, and phosphorus), trace 
elements, organic substances like 
amino acids, and plant growth regula-
tors such as auxin, cytokinin, and 
gibberellins (Begum et al., 2018). 

Micronutrients play an impor-
tant role in the growth and yield of 
cauliflower crop, hence it is as essen-
tial as macronutrients although it is 
required in very less amount.  

Manganese has many important 
roles in the plant life cycle. It is in-
volved in chlorophyll synthesis 
(Singh et al., 2018) and in the transfer 
of electrons and energy, hence it is 
considered essential in photosynthesis 
and respiration process, and it also 
works as an activator of various en-
zymes (Elkhatib, 2009).  
   Therefore, this research work aimed 
to assess the response of cauliflower 
plant’s yield and quality to some 
growth promoters i.e., seaweeds, 
manganese and two chemical sub-
stances  
Materials and Methods  
Experimental design and treat-
ments 

The study was carried out at the 
Experimental Farm of Faculty of Ag-
riculture, Assiut University, Assiut, 
Egypt, during 2019/2020 and 
2020/2021 winter seasons. The ex-

periments were conducted to assess 
the influence of seaweed, chelated 
manganese, and other two substance 
i.e., Agro promotor1 (substance 
No.48) and Agro promotor2 (sub-
stance No.50) on growth parameters 
and yield components characteristics 
of hybrid cauliflower plants (Brassica 
oleracea var botrytis)( snow crown) 
grown in clay soil.Cauliflower seed-
lings were planted on 26th and 30th of 
October in both growing seasons re-
spectively. Seven treatments were 
used as a foliar application with bio-
stimulants, microelement, and other 
two chemical substances which were 
Seaweed at rate of 3ml/l, microele-
ment solution i.e. Manganese (Mn) in 
the form of Mn EDTA at the rate of 
0.25 g/l (12%), Agro promotor1 
(substance No.48)  at the rate of 1.5 
ml/l, Agro promotor1 (substance 
No.48)  at the rate of 3 ml/l and Agro 
promotor2 (substance No.50) at the 
rate of 1.5 ml/L, Argo promotor2 
(substance No.50) at the rate of 3 
ml/L and control (without foliar 
application). Agro promotor1 
(substance No.48) and Agro 
promotor2 (substance No.50) 
obtained from Cairo university. The 
component of substance, 48 is (so-
dium chloride 0.28%, organic matter 
0.02%, powder of rock salts 0.01%, 
hypochlorite and hypochlorous acid 
0.05%, electro-magnet activated wa-
ter 5% and electro-magnet activated 
water till 100 ml. While the compo-
nent of substance, 50 is (sodium chlo-
ride 0.28%, organic matter 0.02%, 
powder of rock salts 0.01%, hy-
pochlorite and hypochlorous acid 
0.05%, and electro-magnet activated 
water till 100 ml (Kaoud, 2014). The experiment was conducted 
using three replications in random-
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ized complete-block design. Each ex-
perimental plot consisted of two 
rows. Transplanting was spaced 40 
cm apart on the northern side of 70 m 
wide and 3 m long ridges. Treatments 
were applied in November 16 and 20 
respectively as first time then at 20 d 
intervals for three times. During soil 
preparation, 100 kg/fed superphos-
phate (15.5% P2O5) were added, 150 
kg from ammonium nitrate (33.5%N) 
and 100 kg/fed superphosphate were 
applied after three weeks from trans-
planting. All agricultural practices for 
cauliflower crop production were ap-
plied as recommended for cauliflower 
production (Hassan, 1991).  
Measurements 

Five plants from each plot were 
randomly taken for recording all ob-
servations in respect of growth, yield, 
and curd quality.  
a. Vegetative growth measurements 

 Plant height (cm), the number 
of leaves per plant, plant fresh weight 
(kg), leaves fresh weight(g), leaves 
dry weight (%), stem length, stem di-
ameter (cm) were measured. 
b. Yield and its components 

Days from transplanting to har-
vest, curd diameter (cm), marketable 
yield (kg), length of the floret, and 
total curd yield (ton/feddan). 
c. Quality measurements 

Total soluble solids percentage 
(T.S.S%) was determined using a 
hand refractometer and Vitamin C 
content in the curd (mg/100 g) was 
estimated as mg/g fresh weight ac-
cording to the method reported in 
A.O.A.C.(1990).  
 Statistical analysis  
         Data were statistically analyzed 
using 1998-2004 CoHort Software, 
CoStat Software, version 

6.303.Means of the treatments were 
compared by Duncan’s multiple 
range tests at 5% probability level. 
Results and Discussion  
Effect of, seaweed extract, chelated 
manganese, and chemical sub-
stances on growth parameters of 
cauliflower plant. 

Data presented in Table 1 re-
vealed that there were significant dif-
ferences between treatments. Using 
seaweed extract, chelated manganese, 
Agro promotor1 (substance No.48), 
and Agro promotor2 (substance 
No.50) induced a positive effect on 
growth parameters as compared with 
the control. 

Seaweed and chelated manga-
nese treatments exceeded the other 
two foliar spraying treatments and 
produced the value for the fresh 
weight of the whole plant, leaves 
fresh weight, and leaves dry weight 
(Table 1 and 2). Also, Seaweed, che-
lated manganese, and Agro promo-
tor1 (substance No.48)treatments 
gave higher values for plant height, 
stem length, and stem diameter pa-
rameters (Table1). Seaweed treatment 
gave the highest values for number of 
leaves per plant and stem diameter 
(Table1).    

Seaweed extract is one of the 
bio- stimulators for plant growth and 
development (Patrik 2015). It con-
tains  several useful substances such 
as, polyphenols, polyamines, free 
amino acids, pigments, vitamins, mi-
cro and macro-nutrients, and promot-
ing growth regulators (Stirk et al., 
2014; Mahmoud et al., 2019). Also, 
Mahima et al.(2018) and Sivasankari 
et al.(2006) reported that the presence 
of promoting growth regulators, 
macronutrients and micronutrients 
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essential for plant growth and devel-
opment. 

The stimulatory effect of the 
application of chelated manganese on 
the growth parameters reported in this 
study may be attributed to the activa-
tion of the enzymes, and also activa-
tion metabolic reactions (Pankaj et 
al., 2018). Many researchers reported 
that, Manganese has several impor-
tant roles in plant growth and devel-
opment as it accelerates seed germi-
nation, promotes root growth, in-
creases the plant(Alejandro, 2020). 
Also, Przybysz et al.(2017) revealed 
that, higher concentrations of Mn in 
the growing medium led to a signifi-
cantly higher activity of antioxidative 
enzymes, and the content of phenolic 
compounds in lettuce.  

According to the effect of the 
chemical substance on growth pa-
rameters, Agro promotor1 (substance 
No.48) was superior to Agro promo-

tor2 (substance No.50). It gave higher 
values of plant fresh weight, plant 
height and number of leaves per plant 
(Table 1 and 2). Agro promotor1 
(substance No.48) accelerating 
growth parameters as it increased  
significantly stem length and stem 
diameter (Table 1 and 2).  

Using different concentrations 
i.e., 1.5 and 3 ml/l induced significant 
effect on growth parameter such as, 
plant height, fresh plant weight and 
number of leaves/ plant. Application 
of Agro promotor1 (substance No.48) 
at concentration of 3 ml/l gave higher 
values for plant height, number of 
leaves per plant and stem diameter 
parameters than using of Agro pro-
motor1 (substance No.48) at concen-
tration of 1.5 ml/l (Table 1 and 2). 
The control treatment was associated 
with the lowest values of vegetative 
growth characters parameters  in the 
two seasons of study. 



Assiut J. Agric. Sci., 52 (3) 2021 (101-111 )                                      ISSN: 1110-0486 
Website:www.aun.edu.eg/faculty_agriculture/journals_issues_form.php      E-mail: ajas@aun.edu.eg 

 105 

Table 1. Plant fresh weight(kg), Plant height(cm), and No. of leaves/pl. of snow 
crown hybrid cauliflower as affected by seaweed extract, chelated manga-
nese, and chemical substances treatments during 2019/2020 and 2020/2021 
seasons  

Means within column followed by the same letter(s) are not significantly different at 0.05 level of prob-
ability. 
  *Agro promotor1 (substance No.48).         ** Agro promotor2 (substance No.50). 
Table 2. Leaves fresh weight(g), Leaves dry weight%, Stem length(cm), and Stem 

diameter(cm) of snow crown hybrid cauliflower as affected by seaweed ex-
tract, chelated manganese, and chemical substances treatments during 
2019/2020 and 2020/2021 seasons  

Treatments Leaves fresh 
weight (g) 

Leaves dry 
weight (%) 

Stem length 
(cm) 

Stem diameter 
(cm) 

 Season 1 
Seaweed(3ml/l) 1.82 a 10.50 a 12.67 a 4.03 a 
Mn (0.25 g/l) 1.78 a 8.52 ab 11.00 b 3.73 abc 
*48,(1.5 ml/l) 1.33 bc 7.77 b 12.33 a 3.63 bc 
  48,(3 ml/l) 1.40 bc 8.07 b 12.33 a 3.93 ab 
**50,(1.5 ml/l) 1.25 bc 7.03 b 10.33 b 3.60 c 
  50,(3 ml/l) 1.42 b 8.10 ab 11.00 b 3.60 c 
Control 1.18 c 6.73 b 10.67 b 3.27 d 
 Season2 
Seaweed(3ml/l) 1.80a 10.33 a 13.33 a 4.00 a 
Mn (0.25 g/l) 1.78 a 10.30 a 12 .00abc 3.90 abc 
*48,(1.5 ml/l) 1.31 bc 7.53 bc 12.33 abc 3.70bcd 
  48,(3 ml/l) 1.42 b 8.17 b 13.00 ab 3.97 ab 
**50,(1.5 ml/l) 1.28 bc 7.27 bc 11.67 bc 3.60 d 
  50,(3 ml/l) 1.37 b 7.70 b 11.67 bc 3.67 cd 
Control 1.17 c 6.67 c 11.33 c 3.27 e 
 Means within column followed by the same letter(s) are not significantly different at 0.05 level of probability. 
  *Agro promotor1 (substance No.48).       ** Agro promotor2 (substance No.50). 

Treatments Plant fresh weight(kg) Plant height(cm) No. of leaves/pl. 
                               Season 1  
Seaweed(3ml/l) 3.80 a 61.67 a 21.3a 

Mn (0.25 g/l) 3.60 a 60.33 a 18 bc 
*48,(1.5 ml/l) 2.60 bc 58.33 ab 19.3 abc 

48,(3 ml/l) 2.80 b 60.33 a 20 ab 
**50,(1.5 ml/l) 2.50 bc 55.00 b 17.7 bc 

50,(3 ml/l) 2.77 b 58.67 a 18.7 bc 
Control 2.67 c 51.00 c 17 c 

 Season 2 
Seaweed(3ml/l) 3.70 a 59.33 a 21 a 

Mn (0.25 g/l) 3.57 a 57.67 ab 19 ab 
*48,(1.5 ml/l) 2.50 bcd 54.33 c 19.3 ab 

48,(3 ml/l) 2.80 b 58.33 ab 21.7 a 
**50,(1.5 ml/l) 2.43 cd 54.00 c 18 b 

50,(3 ml/l) 2.70 bc 55.33 bc 19 ab 
Control 2.30 d 49.00 d 17.7 b 
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Effect of seaweed extract, chelated 
manganese, and chemical sub-
stances on Yield Components of 
cauliflower plant.  

The number of days from trans-
planting to harvest is a very important 
parameter as the crop growing period 
is reducing. It was observed that curd 
was reached to harvesting stage 
within 65and 60.33 days after trans-
planting in case of seaweed treatment 
in first and second seasons respec-
tively. Whereas significant delay pro-
duction was recorded in the control 
treatment and Agro promotor2 (sub-
stance No.50) at a concentration of 
1.5ml/l in the first season, while in 
the second season only control treat-
ment was delayed (Table 3).Seaweed 
and chelated manganese (12%) at 
concentration of 0.25g/l treatments 
gave thehighest significant values for 
marketable curd weight and total curd 
yield than chemical substance treat-
ments (Table 3).  

Foliar application with seaweed 
at a concentration of 3ml/l and che-
lated manganese (12%) at concentra-
tion of 0.25g/l treatments were the 
superior treatments regarding the to-
tal yield parameter as they increased 
total yield by 44.9% and 41.7% in the 
first season of study, while the incre-
ment in the total yield were 51.5% 
and 48.6% respectively in the second 

season as compared with control 
treatment (Fig.1). Agro promotor1 
(substance No.48) was superior to 
Agro promotor2 (substance No.50) as 
it gave the highest values for market-
able curd weight and total yield 
(ton/fed). Foliar spraying with Agro 
promotor1 (substance No.48) at con-
centration of 3ml/l came in the third 
rank as it increased total curd yield by 
21.4% and 29.6% in the first and sec-
ond seasons respectively. These re-
sults may be due to the increase of 
the promotion in plant fresh weight, 
fresh weight leaves which reflected in 
a significant increase of the total curd 
yield. Many researchers revealed that, 
bio stimulatory compounds had posi-
tive effect on crop performance and 
yield. Chaudhari et al. (2017) re-
ported that the highest curd diameter 
and marketable curd yield were re-
corded as a result of foliar spraying 
with micronutrients. Also, Moklikar 
et al. (2018) found that the highest 
yield production of cauliflower was 
recorded by foliar application of 
micronutrients. Also, Al-Burmani, 
2017 revealed that, seaweed extracts 
are helpful in formation of strong 
vegetative growth due to stimulating  
better absorption of water and nutri-
ents from the soil (Al-Burmani, 2017) 
and increasing the efficiency of pho-
tosynthesis (Travena 2007).  
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Fig. 1. Percentage of increase in total curd yield treated with seaweed extract, chelated 
manganese, and chemical sub 

stances treatments as compared to the un-treated (control) treatment.  
 
Table 3. Days from transplanting to harvest, Curd diameter(cm), Floret 

length(cm), Marketable curd weight(kg) and Total curd yield(ton/fed.) of 
snow crown hybrid cauliflower as affected with seaweed extract, chelated 
manganese, and chemical substances during 2019/2020 and 2020/2021 sea-
sons  

Treatments 
Days from 

trans-planting to 
harvest 

Curd 
diameter 

(cm) 

Floret 
length 
(cm) 

Marketable 
curd 

weight(kg) 

Total 
curd yield 
(ton/fed.) 

  Season 1 
Seaweed(3ml/l) 65.00 b 38.00 a 7.33 c 1.42a 8.80 a 
Mn (0.25g/l) 67.33 ab 35.33 b 7.67 bc 1.40 a 8.60 a 
*48,1.5 ml/l 67.33 ab 33.33 bc 9.33 a 1.10c 6.80 bc 
  48,3 ml/l 67.33 ab 35.00 b 8.67 ab 1.30 ab 7.37 b 
**50,1.5 ml/l 74.33 a 32.33 c 8.33 abc 1.13 bc 6.83 bc 
  50,3 ml/l 69.67 ab 33.67 bc 8.00 bc 1.20 bc 7.10 b 
Control 74.33 a 31.33 c 9.33 a 0.90 d 6.07 c 
  Season2 
Seaweed(3ml/l) 60.33 c 36.00 a 7.33 ab 1.43 a 8.53 a 
Mn (0.25g/l) 62.67 bc 35.00 a 7.33 ab 1.33 ab 8.37 a 
*48,1.5 ml/l 65.00 abc 33.00 bc 8.33 a 1.00 cd 6.40 c 
  48,3 ml/l 62.67 bc 34.67 ab 8.00 ab 1.17 bc 7.30b 
**50,1.5 ml/l 69.67 ab 31.67 cd 7.67 ab 0.97 de 6.47 c 
  50,3 ml/l 69.67 ab 32.67 cd 7.67 ab 1.03 cd 6.73 bc 
Control 72.00 a 31.00 d 8.33 a 0.80 e 5.73 d 
 Means within column followed by the same letter(s) are not significantly different at 0.05 level 
of probability. 
  *Agro promotor1 (substance No.48).     ** Agro promotor2 (substance No.50). 
 

 

 
 



Doi: 10.21608/ajas.2021.101578.1051  
Attallah, et al., 2021                                                                              http://ajas.journals.ekb.eg/ 

 108 

Effect of chelated manganese, sea-
weed extract, and chemical sub-
stances on yield quality of cauli-
flower plant. 

Total soluble solids were sig-
nificantly affected by the treatments 
in both seasons, seaweed extract, che-
lated manganese and Agro promotor1 
(substance No.48) at concentration of 
3ml/l treatments had the highest TSS 
content of all treatments (Table 4). 
On the other hand, plants that re-
ceived chemical substances’ foliar 
application had significantly higher 
TSS than control treatment except for 
Agro promotor2 (substance No.50) at 
a concentration of 1.5 ml/l in both 
seasons (Table 4). 

Regarding vitamin C content, 
chelated manganese treatment had 
significantly the highest value for vi-
tamin C content in the second season 
while in the first season the differ-
ence between chelated manganese, 
seaweed and Agro promotor1 (sub-
stance No.48) at concentration of 
3ml/l treatments was not siginificant 
(Table 4). Moklikar et al. (2018) 
showed that, the highest significant 
values for TSS and ascorbic acid con-
tent were recorded by foliar spraying 
with FeSO4 0.5% + Borax 0.2% + 
ZnSO4 0.5%. 

 

   
Table 4. TSS content, and Vitamin C content of snow crown hybrid cauliflower as 

affected by seaweed extract, chelated manganese, and chemical substances 
during 2019/2020 and 2020/2021 seasons  

TSS Vitamin C Treatments Season 1 Season 2 Season 1 Season 2 
Seaweed(3ml/l) 4.87 a 4.79 a 45.92 ab 45.73 bc 
Mn (0.25g/L) 4.84 a 4.73 a 47.83 a 46.87 a 
*48,(1.5 ml/l) 4.37 b 4.50bc 42.73 c 44.83 de 
  48,(3 ml/l) 4.57ab 4.67 ab 45.60 ab 46.53ab 
**50,(1.5 ml/l) 4.00 cd 4.07d 43.47 bc 44.73e 
  50,(3 ml/l) 4.27 bc 4.40 c 44.33 bc 45.67de 
Control 3.83 d 4.00 d 42.50 c 44.07 e 
 Means within column followed by the same letter(s) are not significantly different at 0.05 level 
of probability. 
  *Agro promotor1 (substancNo.48).       ** Agro promotor2 (substance No.50). 

 
Conclusion 

Foliar application with seaweed 
extract or chelated manganese treat-
ments was accompanied by an in-
crease in the cauliflower yield and 
quality.Also, the application of sea-
weed extracts led to the earliness in 
cauliflower production. It could be 
concluded that the application of 
seaweed extract at a concentration of 

3ml/l or chelated manganese (12%) at 
a concentration of (0.25g/l) was 
recommended for cauliflower produc-
tion.   
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  والمواد الكيميائية على صفات النمو،المنجنيز المخلبى ،تأثير مستخلص الطحالب البحرية
  قنبيط الفىالمحصول ومكوناتة 

  ٢ فاروق عمرجينسياو١عبد االلهمحمد،محمد فؤاد ١شرين يعقوب عطا االله
وطي جامعة أس-ة الزراعة ي كل- قسم الخضر١  

لسويسجامعة قناة ا -  كلية الزراعة - قسم البساتين ٢  

  الملخص
 جامعـة اسـيوط وذلـك      - كلية الزراعة  –اجريت هذة الدراسة بمزرعة الخضر البحثية       

مـستخلص  لدراسـة تـأثير رش       2021-2020 ،   2020-2019الموسمين الزراعيين   خلال  
 ) 50 ومـادة    48مـادة    (المواد الكيميائية نوعين من   المنجنيز المخلبى وكذلك     الطحالب البحرية، 

  .حصول ومكوناتة فى صنف القنبيط الهجين سنوبول كراونعلي النمو والم
 %)12(المنجنيز المخلبى بومستخلص الطحالب البحرية    لتر من   / ملى 3وكان الرش بمعدل    

  وتم الـرش   لتر/ ملى 3لتر،  / ملى 1.5 بتركيز   50، مادة   48مادة  ب وكذلك الرش  لتر/جرام0.25
  .النمو مرات خلال موسم 3

  :واوضحت النتائج الاتى
 بتركيـز  48 والمادة الكيميائية المنجنيز المخلبى  مستخلص الطحالب البحرية،ن لكل من  كا

فكان لهمـا    . مقارنة بالكنترول  هلتر تأثير واضح على صفات النمو والمحصول ومكونات       / ملى 3
  وزن القـرص  وايـضا علـى    .القـرص وقطر   وعدد الاوراق،  تأثير على طول النبات ووزنة،    

 مقارنـة    وحمـض الاسـكوربيك    المواد الذائبة الكلية   كذلكالصالح للتسويق والمحصول الكلى و    
  مـستخلص الطحالـب البحريـة،       مـن  استخدام كلا  نبأ ونستخلص من ذلك     .بمعاملة الكنترول 
فلقـد زاد  . القنبـيط  ادى الى تحسين النمو والمحصول والجودة فى      48 والمادة   المنجنيز المخلبى 

معـاملات الـرش     عن معاملة الكنترول عند اسـتخدام     % 48.2-12.8بمقدارى  الكلالمحصول  
عند استخدام مـستخلص  % 51.5 و44.9 ما بين  الزيادة فى المحصول الكلى    تراوحتف المختلفة

   .عند استخدام المنجنيز المخلبى% 48.6-41.7تراوحت ما بين  ،الطحالب البحرية
للحـصول  ب البحرية والمنجنيز المخلبى     مستخلص الطحال لذلك توصى الدراسة باستخدام     
 وفى حالة عدم توفرهذة المعاملة يمكـن اسـتخدام المـادة           على أعلى محصول صالح للتسويق،    

   .لتر/  ملى3 بتركيز 48الكيميائية 


