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ABSTRACT 

            The experiment was conducted in the vegetable field belonging to the Department of 

Horticulture and Landscape Gardening, College of Agriculture and Forestry, University of 

Mosul in the agricultural season of (2018-2019), to study the effect of intercropping by 

cultivating broad bean plants with lettuce plants and monoculture by cultivating lettuce plants 

only and adding seaweed extracts (Acadian, Alga zone and Phyllgreen mira, and Ultra-Kelp 40) 

at a concentration of (6ml.L
-1

) and for all extracts in addition to the control treatment (urea 

fertilizer at a rate of 200 kg.ha
-1

). The split-plot system was applied once according to the 

Randomized Complete Block Design (RCBD), with three replicates, the cultivation pattern was 

placed in the main-plot and other treatments were placed in the sub-plot. The results can be 

summarized as follows: The monoculture pattern was significantly excelled in the perimeter of 

the head, the number of leaves per plant, length, and weight of the stem, percentage of wrapped 

heads%, total weight of the head, the marketing weight of the head, marketing yield of heads 

with an increase of 70.60% and total yield of heads, with an increase of 91.86% compared to 

intercropping. The addition of urea fertilizer was significantly excelled in head length, the 

perimeter of the head, number of leaves per plant, stem length, stem weight, the total weight of 

the head,  marketing weight of the head, marketing yield of heads, and total yield of the head. 

The addition of seaweed extract (Phyllgreen mira) has excelled only in the percentage of 

wrapped heads. As for the interaction among the cultivation pattern and the addition of seaweed 

extracts and urea, the interaction between the addition of urea and monoculture was significantly 

excelled in all the traits under study. 

Keywords: Seaweed extracts, urea, cultivation pattern, lettuce. 
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 انخلاصت

أجرٍج انخجربت فٌ حمم انخضراواث انخابع نمطى انبطخُت وهُذضت انحذائك/ كهَت انسراعت وانغاباث/ جايعت انًوصم فٌ        

نسراعت انًخذاخهت بسراعت َباحاث انباللاء يع َباحاث انخص وانسراعت الأحادٍت ، نذراضت حأثَر ا2012-2012انًوضى انسراعٌ 

-Ultraو  Phyllgreen miraو Alga zoneو Acadianزراعت َباحاث انخص فمظ، واضافت يطخخهصاث انُباحاث انبحرٍت 

Kelp 00  يم. نخر 6بخركَس
-1

كغى. هكخار 200ورٍا بًعذل ونجًَع انًطخخهصاث بالإضافت اني يعايهت انًمارَت )ضًاد انَ 
-1

 .)

وبثلاد يكرراث، وضعج ًَظ  RCBDحى حطبَك َظاو انمطع انًُشمت يرة واحذة فٌ حصًَى انمطاعاث انعشوائَت انكايهت 

. وًٍكٍ حهخَص انُخائج كالاحٌ: Sub plotوانًعايلاث الأخرى فٌ انمطع انثاَوٍت  Main plotانسراعت فٌ انمطع انرئَطَت 

ًَظ انسراعت الأحادٍت فٌ يحَظ انرأش، عذد الأوراق نهُباث، طول ووزٌ انطاق، َطبت انرؤوش انًهخفت%، حفولج يعُوٍا 

% وانحاصم انكهٌ نهرؤوش وبسٍادة 00.60انوزٌ انكهٌ نهرأش، انوزٌ انخطوٍمٌ نهرأش، انحاصم انخطوٍمٌ نهرؤوش وبسٍادة 

ضًاد انَورٍا فٌ طول انرأش، يحَظ انرأش، عذد الأوراق نهُباث، % لَاضا بانسراعت انًخذاخهت. وحفولج يعُوٍا إضافت  21.26

طول انطاق، وزٌ انطاق، انوزٌ انكهٌ نهرأش، انوزٌ انخطوٍمٌ نهرأش، انحاصم انخطوٍمٌ نهرؤوش وانحاصم انكهٌ نهرؤوش، 

ًَظ انسراعت واضافت فٌ َطبت انرؤوش انًهخفت. وفٌ انخذاخم بٍَ  Phyllgreen miraوحفولج فمظ إضافت انًطخخهص انبحرً 

 انًطخخهصاث انبحرٍت وانَورٍا حفولج يعُوٍا انخذاخم بٍَ إضافت انَورٍا فٌ انسراعت الأحادٍت فٌ جًَع انصفاث لَذ انذراضت. 

 .Lettuce –ًَظ انسراعت  –ٍورٍا  –يطخخهصاث بحرٍت  انكهًاث انًفخاحَت:  

mailto:al_bayati_1956@yahoo.com
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1. INTRODUCTION 

Lettuce (Lactuca Sativus L.) is one of the 

most important winter vegetable crops, which 

belongs to the Asteraceae family, and it is one 

of the most desirable and important winter 

vegetable crops grown in Iraq and the world 

due to its high nutritional value and large 

consumption (Ryder, 1999), where each 100 g 

of lettuce contains 95% water, 1g protein, 3g 

carbohydrates, 22 mg calcium, 25 mg 

phosphorous and 540 IU vitamin A (Required 

et al., 1989). Intercropping is defined as the 

cultivation of two or more crops in one area 

during the growing season and they spend 

their life cycle together and may differ in their 

planting date or their growing date (Mazaheri 

et al., 2006). Intercropping is considered an 

agricultural system with high productivity 

benefits from season to season. The overlap 

between plants gives optimum utilization of 

irrigation and fertilization, reducing the risk 

of disease and weeds competition for the main 

yield (Raseduzzaman et al., 2013). The 

intercropping is done in a field by planting 

two or more crops in reciprocal lines, 

provided that there is a difference in the 

nature and rate of growth, the root system, or 

the environmental and food needs, and it is 

also possible to exchange the cultivation of 

the two crops in the same line or the 

cultivation of more than one crop separately 

and in the same plot and the same time 

(Sullivan, 2003). Many traditional farming 

systems focus on planting a specific crop that 

is repeated for several seasons and for the 

same plot while ignoring the diversity in 

crops which causes the soil to break down 

physically, biologically, and chemically 

(Kirschenmann, 2007). In general, there are 

two types of impact from intercropping, the 

first is positive between the species, which is 

the target of the farmer and the producer, and 

this effect arises when one of the species 

promotes the growth of the plants of the other 

type, while the negative effect that arises 

when one of the species causes harm and 

competes with the other type and can be 

avoided when designing Field and crop 

selection (Garcia-Cervigon et al., 2013). 

Crops of the leguminous family stabilize 

atmospheric nitrogen through the symbiotic 

relationship between Rhizobium and the host 

(leguminous plant) and the formation of root 

nodes. Studies indicated that the cultivation 

pattern had a significant effect on plant 

growth and yield. Bavec et al., (2009) found 

when planting Cabbage intercropped with 

lettuce, a yield amounted to (61.08 tons.ha
-1

), 

It was not significantly different from its 

monoculture, which gave a yield amounted to 

(66.04 tons.ha
-1

) compared to its 

intercropping with the rest, which gave a 

yield amounted to (44.12 tons.ha
-1

). Seaweed 

extracts are considered to have a high content 

of many macro and micro-nutrients such as 

nitrogen, magnesium, and manganese and 

contain growth hormones such as cytokinin 

that play a role in the growth of roots and 

stems and build chlorophyll and increase 

resistance to biological stress and the 

environment (Strik et al., 2003). The addition 

of seaweed extracts to light soils helps to 

retain moisture, supplying them with 

nutrients, reducing chlorophyll catabolism, 

and improving the yield in quantity and 

quality (Travena, 2007). O'Dell, (2003) 

indicated that seaweed extract (Norwm) 

contains a high percentage of cytokines and 

growth hormones that play an important role 

in the growth and development of the root 

system and total vegetative that lead to 

increase photosynthesis, delaying senescence, 

plant tolerance for harsh conditions and 

reducing infection with the disease. Al-Allaf, 

(2009) found that spraying lettuce with 

seaweed extract (Algamix) caused a 

significant increase in the traits of vegetative 

growth, the traits of yield, and its components 

(average total and marketing weight of the 

head and total and marketing yield). Squid 

and Bayati, (2017) reported the ground adding 

of seaweed extract (Algamax) at a 

concentration of (3 ml.L
-1

) caused a 

significant increase in head length, stem 

weight, stem length, and the addition of the 

same seaweed extract at a concentration of (6 

ml.L
-1

) caused a significant increase in the 

percentage of wrapped heads, average 

marketing weight of the head, the average 

total weight of the head, marketing yield of 

heads and the total weight of the head. Al-

Khakani, (2019) observed that there were no 

significant differences when cultivating broad 

been with Cabbage in the traits of the total 

weight for the head, marketing weight of the 

head, perimeter of the head, head length and 
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diameter of the head, marketing yield of 

heads, and total yield of heads. The study 

aims to demonstrate the effect of 

intercropping between broad been and lettuce 

for the benefit of lettuce plants from the 

nitrogen that fixing by the Root nodules of 

broad bean plants because a broad been is a 

foliar crop, as well as demonstrating the effect 

of adding seaweed extracts because it’s a 

source of natural nutrients and plant 

hormones as an alternative to chemical 

fertilizer. 

2. MATERIALS AND METHODS 

The experiment was conducted in a vegetable 

field, Department of Horticulture and 

Landscape Gardening, College of Agriculture 

and Forestry, the University of Mosul during 

the agricultural season (2018-2019), in order 

to study the impact of two factors: The first 

two patterns of cultivation are the 

intercropping for the lettuce crop with the 

broad bean crop and the monoculture for the 

lettuce crop separately, and the second factor 

is four types of seaweed extracts and chemical 

fertilizers: 

1- Fertilizer (urea), with a rate of 9200 

kg.ha-1 that recommended (Sebahi et 

al., 1991). 

2- seaweed extract (Acadian), with a 

concentration of (6 ml.L
-1

). 

3- seaweed extract (Algazone), with a 

concentration of (6 ml.L
-1

). 

4- seaweed extract (Phyllgreen mira), 

with a concentration of (6 ml.L
-1

). 

5- seaweed extract (Ultra-Kelp 40), with 

a concentration of (6 ml.L
-1

). 

The extracts and urea were added to the soil 

in three batches, the first batch after two 

weeks of seedlings, the second batch after 3 

weeks of the first batch, and the third batch 

after 3 weeks of the second batch and with the 

ground addition method. The soil and all 

treatments were covered with black plastic. 

The drips irrigation system was used. 

Random samples were taken from the field 

soil to see the physical and chemical 

properties of the soil as shown in Table (1). 

Table 1: Physical and chemical properties of soil. 

Sand 

g.kg
-

1
 

Loa

m 

g.kg
-

1
 

Clay 

g.kg
-

1
 

N 

mg.kg
-

1
 

P 

mg.kg
-

1
 

K 

mg.kg
-

1
 

O.M 

mg.kg
-

1
 

p

H 

EC 

dsm
-

1
 

648.1 229.8 122.1 24.20 15.81 126.65 19.33 
7.

8 

0.74

4 
The soil sample was analyzed in the Laboratories of Soil and Water Resources Department, College of 

Agriculture and Forestry, Mosul University. 

    The seeds of the broad bean (local cultivar) 

were planted in furrows on 11-18-2018, at a 

distance of 25 cm between one plant and 

another, while the seeds of lettuce were 

planted on 1-11-2018. The seedlings were 

transferred to the field on 10-12-2018, after 

39 days of planting the seeds in the second 

and third real leaf stage, and the distance 

between seedlings was 40 cm. The sub-plot 

system was applied according to The 

Randomized Complete Block Design 

(RCBD), where the cultivation pattern was 

placed in the main plots and the seaweed 

extracts and urea (control) were added in the 

split plots, with three replicates. Nine plants 

were cultivated in each experimental unit, and 

the number of experimental units was 30 

experimental units (2 x 5), and the lettuce 

crop was harvested on 4/16-2019. Five heads 

were selected from each experimental unit 

when harvesting and measurements were 

taken for the following traits: 

1- head length (cm)  

2- the perimeter of the head (cm)  

3- number of leaves per plant  

4- stem weight (g)  

5- stem length (cm)  

6- the percentage of wrapped heads  

7- total weight of the head (g)  

8- average marketing weight of the head 

(g)  

9- The market yield of heads (tons.ha
-1

)  

10- The total yield of heads (tons.ha
-1

). 
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 The results were analyzed statistically 

according to the used design and the averages 

were compared using the Duncan's New 

Multiple Range Test at a  probability level of 

5%(Al-Rawi and Khalaf Allah, 2000). 

3. RESULTS AND DISCUSSION 

Table (2) shows that there was no significant 

difference between the two patterns 

(intercropping and monoculture) in the length 

of the head and the length of the stem, while 

the monoculture was significantly excelled in 

the perimeter of the head which amounted to 

(33.08 cm) and the number of leaves (49.18 

leaves.plant
-1

), a stem length of (12.70 cm), 

and a stem weight of (66.10 g) compared to 

the intercropping pattern with the broad bean 

crop. As for the adding treatments of seaweed 

extracts and urea, it is noticed that the 

addition of urea fertilizer gave the highest 

values in head length amounted to (30.68 cm), 

the perimeter of the head (31.46 cm), and 

leaves number (44.91 leaves.plant
-1

), stem 

length (14.64 cm), stem weight (60,60 g). 

They differed significantly with all treatments 

in the trait of head length and with the adding 

treatment of the seaweed extract (Phyllgreen 

mira) only in the perimeter of the head, the 

adding treatment of seaweed extracts 

(Acadian, Alga zone, and Ultra-Kelp) in the 

number of leaves per plant and stem weight 

and the adding treatment of seaweed extracts 

(Acadian and Ultra-Kelp) in stem length. The 

lowest values for the traits of head length, 

head weight, and head length were in the 

adding treatment of seaweed extract (Ultra-

Kelp) which amounted to (25.74 cm, 10.35 g, 

and 40.21 cm), respectively. The lowest 

values in the trait of the perimeter of the head 

were in the adding treatment of seaweed 

extract (Phyllgreen mira) which amounted to 

(26.85 cm), as for the number of leaves, the 

lowest value was 38.83 leaves.plant
-1 

when 

adding Alga zone seaweed extract. 

 

Table 2: Effect of cultivation pattern and seaweed extracts on the traits of vegetative growth for 

lettuce. 

Cultivation 

pattern 

Head 

length (cm) 

Head 

perimeter (cm) 

Number of leaves 

per plant 

Stem 

length (cm) 

Stem 

weight 

(gm) 

Intercropping 27.60  a 24.91  b 35.25  b 11.76  b 29.08  b 

Monoculture 27.11  a 33.08  a 49.18  a 12.70  a 66.10  a 

Seaweed extract (6 ml. L
-1

): 

Urea (Control) 30.68  a 31.46  a 44.91  a 14.64  a 60.00  a 

Acadian 26.25  c 29.43  ab 39.72  b 11.85  b 42.21  c 

Alga zone 27.96  b 28.54  ab 38.83  b 12.27  ab 45.61  bc 

Phyllgreen mira 26.29  c 26.85  b 44.22  a 12.32  ab 52.48  ab 

Ultra-Kalp 40 25.74  c 28.40  ab 41.11  b 10.35  b 40.21  c 
The average with the same letter for each column is non-significant according to Duncan's multiple range test 

at the probability level of 0.05. 

   It is noticed from the results of Table (3) 

that the interaction treatment between 

monoculture and urea fertilization was 

significantly excelled by giving it the highest 

values of head length amounted to (31.19 

cm), the perimeter of head amounted to 

(37.01 cm), and the number of leaves 

amounted to (52.61 leaves.plant
-1

) and stem 

length (15.52 cm), while the two interaction 

treatments between (monoculture and the 

addition of Phyllgreen mira seaweed extract) 

and (monoculture and the addition of urea) 

were significantly excelled in stem weight 

which amounted to (86.11 and 83.22 g), 

respectively, and they differed significantly 

with all treatments. 
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Table 3: Effect of interaction between cultivation pattern and seaweed extracts on traits of the 

vegetative growth for lettuce. 

Cultivation 

pattern 

Seaweed 

extracts             

(6 ml.L
-1

) 

Head 

length 

(cm) 

Head 

perimeter 

(cm) 

Number of 

leaves per 

plant 

Stem 

length 

(cm) 

Stem 

weight 

(gm) 

Intercropping 

Urea (Control) 30.17 ab 25.92  cd 37.22  d 
13.76 

abc 
36.77  c 

Acadian 
27.01 

def 
23.86   d 34.45  d 

12.84 

abc 

29.43 

cd 

Alga zone 
29.60 

abc 
24.46   d 33.94  d 14.40 ab 37.22  c 

Phyllgreen mira 25.06 fg 23.44   d 36.77  d 
13.22 

abc 
18.86  d 

Ultra-Kalp 40 
27.75 

cde 
26.26  cd 34.11  d 10.50  c 

26.22 

cd 

Monoculture 

Urea (Control) 31.19 a 37.01  a 52.61  a 15.52  a 83.22  a 

Acadian 25.50 fg 35.00  ab 45.00  c 10.86  bc 55.00  b 

Alga zone 
26.33 

def 
32.62  ab 43.72  c 10.15  c 54.00  b 

Phyllgreen mira 
27.52 

cde 
30.25  bc 51.66  ab 11.43  bc 86.11  a 

Ultra-Kalp 40 23.73   g 30.52  bc 48.11  cd 10.20  c 54.20  b 
The average with the same letter for each column is non-significant according to Duncan's multiple range test 

at the probability level of 0.05. 

Table (4) shows that monoculture 

significantly excelled on the intercropping in 

the percentage of wrapped heads, total weight 

of the head, marketing weight of the head, 

marketing yield of heads, and total yield of 

the head by giving an average amounted to 

(96.29%, 424.39 g, 314.80 g, 16.788 tons.ha
-1

, 

and 22.634 tons.ha
-1

) respectively. As for the 

adding treatment seaweed extracts and urea, it 

is noticed from the table that the highest 

percentage of the wrapped head was 94.44% 

in the adding treatment of seaweed extracts 

(Phyllgreen mira), with a significant 

difference compared to the rest of the 

treatments. while the adding treatment of urea 

fertilizer has significantly excelled in the total 

weight of the head, the marketing weight of 

the head, the marketing yield of the heads, 

and the total yield of the head by giving it an 

average amounted to (474.90 g, 366.64 g, 

19.554 tons.ha
-1

, and 25.327 tons.ha
-1

), 

respectively, and they differed significantly 

with all treatments. 

 

Table 4: Effect of cultivation pattern and seaweed extracts on traits of quantitative yield for 

lettuce. 

Cultivation 

pattern 

the percentage of 

wrapped heads 

total 

weight of 

the head 

Marketing 

weight of the 

head 

marketing 

yield of heads 

the total 

yield of the 

head 

Intercropping 72.52  b 221.20  b 185.21  b 9.878  b 11.797  b 

Monoculture 96.29  a 424.39  a 314.80  a 16.788  a 22.634  a 

Seaweed extract (6 ml. L
-1

): 

Urea (Control) 85.18  bc 474.90  a 366.64  a 19.554  a 25.327  a 

Acadian 77.78  c 327.50  b 256.60  b 13.685  b 17.466  b 

Alga zone 77.78   c 314.83  b 239.50  bc 12.773  bc 16.791  b 

Phyllgreen mira 94.44  a 261.77  c 192.70  d 10.277  d 13.961  c 

Ultra-Kalp 40 83.33  bc 256.72  c 207.78  cd 11.081  cd 13.692  c 
The average with the same letter for each column is non-significant according to Duncan's multiple range test 

at the probability level of 0.05. 
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As for the interaction between the cultivation 

patterns and the addition of seaweed extracts 

and urea, it is noted from the results of Table 

(5) that the two adding treatments of seaweed 

extracts (Alga zone and Phyllgreen mira) 

gave the highest percentage of the wrapped 

head of 100% and did not differ significantly 

with the adding treatments of Acadian and 

Ultra-Kelp extracts and urea in monoculture 

and with the addition of Phyllgreen mira 

seaweed extract in intercropping, While it 

differed significantly with the rest of the 

treatments, the lowest percentage of the 

wrapped head was when adding seaweed 

extract (Alga zone) in intercropping which 

amounted to 55.56%. While the addition of 

urea fertilizer was significantly excelled on 

the rest of the treatments in traits of the total 

weight of the head, marketing weight of the 

head, marketing yield of heads, and total 

heads of heads which amounted to (686.22 g, 

494.44 g, 26.370 tons.ha
-1

, and 36.600 

tons.ha
-1

), respectively. The lowest values for 

these traits were found in the adding treatment 

of the seaweed extract (Phyllgreen mira) in 

intercropping. 

Table 5: Effect of interaction between cultivation pattern and seaweed extracts on traits of 

quantitative yield for lettuce. 

Cultivation 

pattern 

Seaweed 

extracts             

(6 ml.L
-1

) 

the 

percentage 

of wrapped 

heads 

total 

weight 

of the 

head 

Marketing 

weight of 

the head 

marketing 

yield of 

heads 

the total 

yield of 

the 

head 

Intercropping 

Urea 

(Control) 
74.07 cd 

263.55 

ef 
238.83  d 12.738  d 

14.056 

ef 

Acadian 62.96 de 
218.10 

fg 
173.11 ef 9.233  ef 

11.631 

fg 

Alga zone 55.56 e 
271.67 

ef 
220.78 de 11.775 de 

14.490 

ef 

Phyllgreen 

mira 
88.90 ab 

158.76  

g 
129.84  f 6.925  f 8.467   g 

Ultra-Kalp 

40 
70.37  d 

203.22 

fg 
168.55 ef 8.990  ef 

10.840 

fg 

Monoculture 

Urea 

(Control) 
96.30  a 

686.22  

a 
494.44  a 26.370  a 

36.600  

a 

Acadian 92.60 ab 
436.90  

b 
340.07  b 18.137  b 

23.300  

b 

Alga zone 100.00 a 
358.00 

cd 
258.22 cd 13.772 cd 

19.093 

cd 

Phyllgreen 

mira 
100.00 a 

364.78 

cd 
255.56 cd 13.630 cd 

19.455 

cd 

Ultra-Kalp 

40 
96.30 a 

310.22 

ed 
247.00 cd 13.173 cd 

16.545 

de 
The average with the same letter for each column is non-significant according to Duncan's multiple range test 

at the probability level of 0.05. 

    Table (2) the superiority of monoculture on 

the intercropping in the perimeter of the head, 

the number of leaves per plant, the length and 

weight of the stem may be due to the high 

agricultural density in intercropping and the 

lack of agricultural (plant) density in 

monoculture, which allowed a wide growth 

area and the process of absorbing nutrients 

from the soil as well. Exposing plants to 

sunlight in monoculture and not shading 

plants compared to intercropping, which led 

to an increase in the efficiency of the 

photosynthesis process, and this was reflected 

in preparing plants with an appropriate 

amount of nutrients necessary to increase 

growth and also increase the manufacture of 

carbohydrates and materials necessary for the 

growth in the photosynthesis process, thus 

increase and improve plant growth (Moorby, 

1978). This pattern of cultivation (monolithic) 

has excelled in the yield traits represented in 

the percentage of wrapped heads, the total and 
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marketing weight of the head, and the total 

and marketing yield of the heads as shown in 

Table (4). Its superiority in the traits of 

vegetative growth as shown in Table (2) may 

be due to the increase in yield components. 

The results of Table 2 showed that the 

addition of urea fertilizer (46% N) was 

significantly excelled on all the traits of 

vegetative growth, perhaps due to this 

fertilizer containing the nitrogen component 

necessary for the growth of this crop because 

it is one of the foliar crops that need large 

quantities of this element during the growing 

season ( Wanted et al., 1989). the ease and 

availability of this element for absorption by 

plants, which does not require a large period 

for decomposition and absorption (Cooke, 

1972). Perhaps it is due to the positive role of 

the nitrogen component in this fertilizer, 

which is included in the synthesis of proteins, 

nucleic acids, RNA, DNA, and other 

biomaterials, and chlorophyll, which helps in 

increasing the speed of cell division and 

increasing their number, thus increasing 

vegetative growth (Yagodin, 1984). Likewise, 

nitrogen fertilization encourages growth by 

interfering with the building of auxins, which 

have an effective role in activating the process 

of cell division and elongation (Mohammed 

and Rayes, 1982). The treatment of urea 

fertilizer has excelled in the yield traits as 

shown in Table (4) is due to the superiority of 

this treatment in the traits of vegetative 

growth as shown in Table (2), which reflected 

the increase in the yield components. The 

superiority of the interaction treatment of 

adding urea fertilizer in monoculture on all 

the traits of vegetative growth and the yield 

components as shown in Table (3 and 5) is 

due to the superiority of the individual factors 

(urea fertilizer and monoculture) and the 

cumulative effect of these factors, as 

previously mentioned. 

We conclude from the study: 

Despite the significant superiority for the 

monoculture pattern, it is possible to resort to 

intercropping to exploit the land with two 

crops in the same season to economize in all 

agricultural operations, and also seaweed 

extracts can be used to fertilize lettuce plants 

because they are safer for the environment 

and human health compared to chemical 

fertilizers. 
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