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ABSTRACT 

     The experiment was conducted during the winter season (2017 - 2018) in the Tomato Development 

Project belonging to the Directorate of Agriculture in Basra province, Khor Al-Zubair, in order to the 

effect of cultivation distances and potassium fertilization on the growth and yield of broccoli to 

determine the best cultivation distance and the best fertilizer dose causing the highest production. The 

experiment involved nine treatments which included the interaction between three cultivating distances 

of (40, 50, 60 cm) and three potassium levels of (0, 200, 300 kg.ha
-1

). The Randomized Complete 

Block Design (RCBD) was used to a factorial experiment with a split-plot and three replications.  The 

averages of the treatments were compared according to the test of the least significant difference at a 

probability level of 0.05. The results showed that the plants cultivated on the distance of 60 cm were 

significantly excelled in the curd content of total chlorophyll (mg. 100 g
-1

 fresh weight) and in the 

percentage of dry matter and potassium, while the plants that cultivated at distance (50 cm) was 

excelled in the percentage of nitrogen. Both distances were excelled in the total plant yield (kg), the 

plants that cultivated at a distance of 40 cm was excelled in total yield (tons.ha
-1

). The plants fertilized 

with a level of (300 kg.ha
-1

) had a significant superiority in the indicators of vegetative growth and the 

yield under study. Bi-interaction was significant for all traits in the experiment. 

*Research paper from MSc thesis for the first author. 

 Broccoli   Brassica oleraceaتأثير هسافاث الزراعت و التسويذ البىتاسي في نوى و حاصل البروكلي 

var. italica Plenck.  

عباس لطيف هاشن 
*

 نىال ههذي حوىد           نجلت جبر هحوذ               

 .جوهىريت العراق, جاهعت البصرة ,كليت الزراعت ,قسن البستنت وهنذست الحذائق

 .جوهىريت العراق, جاهعت البصرة, كليت الزراعت, قسن علىم التربت والوىارد الوائيت

 الخلاصت

فٍ يشروع حًُُت انطًبطت انخببع نًذَرَت زراعت انبصرة فٍ خىر انسبُر,  2018 – 2017أصرَج انخضربت خلال انًىسى انشخىٌ      

بهذف دراست حأرُر يسبفبث انسراعت و انخسًُذ انبىحبسٍ فٍ ًَى و حبصم َببث انبروكهٍ نخحذَذ افضم  يسبفت زراعُت  و افضم  
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 40بٍُ رلاد يسبفبث نهسراعت بٍُ انُببحبث هٍ  صرعت سًبدَت يسببت لاعهً اَخبس. حضًُج انخضربت حسعت يعبيلاث عببرة عٍ انخذاخم 

كغى هكخبر 300و  200و   0سى  ورلارت يسخىَبث يٍ انبىحبسُىو هٍ  60 و 50و 
-1

. اسخعًم حصًُى انمطبعبث انعشىائُت انكبيهت 

ذ يسخىي احخًبل نخضربت عبيهُه يُشمت نًرة واحذة بزلارت يكرراث.  لىرَج يخىسطبث انًعبيلاث وفك اخخببر الم فرق يعُىٌ عُ

سى يعُىَب فٍ يحخىي الالراص انسهرَت يٍ انكهىروفُم انكهٍ )يهغى  60. بُُج انُخبئش  حفىق انُببحبث انًسروعت عهً يسبفت 0.05

غى100
1- 

سى فٍ انُسبت انًئىَت  50وزٌ طرٌ( وفٍ انُسبت انًئىَت نهًبدة انضبفت  وانبىحبسُىو, فٍ حٍُ حفىلج َببحبث انًسبفت 

سى فٍ الاَخبصُت  40ٍ, وحفىلج كلا انًسبفخٍُ فٍ حبصم انُببث انىاحذ انكهٍ )كغى(, وحفىلج انُببحبث انًسروعت عهً يسبفت نهُخروصُ

انكهُت )طٍ هكخبر
1-

كغى هكخبر 300(.  حممج انُببحبث انًسًذة ببنًسخىي 
-1

حفىلب يعُىَب فٍ يؤشراث انًُى انخضرٌ وانحبصم لُذ  

 انذراست, وكبٌ انخذاخم انزُبئٍ  يعُىَب نضًُع انصفبث فٍ انخضربت.

 * يسخم يٍ رسبنت يبصسخُر نهببحذ الاول.

1. INTRODUCTION 

      Broccoli (Brassica oleracea var. Italica 

Plenck) is considered one of the winter 

vegetables, it belongs to the Brassicaceae 

family, It is an annual herbaceous plant similar 

morphology of cauliflower plant, it is 

considered one of the few plants in Iraq, it 

ranks 31 globally in terms of production, which 

is from a crops of cold season cultivated 

throughout the year in cold regions, It needs a 

temperate atmosphere that tends to warm 

during the vegetative growth stage (at the 

beginning of its life) and a cool atmosphere 

during the formation of the heads and the best 

production between January and March, 

withstand the rise and decrease in temperatures 

more than cauliflower, it is cultivated for its 

edible inflorescences in the phase of vegetative 

and flower buds with its thick stalks (7). It is 

also a vegetable rich in chemical compounds 

that have shown anti-cancer properties, where it 

was noted that eating more than one meal 

during the week reduces the risk of this disease 

with a ratio of (45%), It also helps prevent eye 

diseases (13, 25),   In nutrient terms, it is rich in 

vitamin A and C, protein, carbohydrates and 

minerals such as calcium, iron, phosphorus, 

potassium, and sodium (17). The right basis for 

cultivation begins by choosing the appropriate 

cultivating distance, which determines the 

extent to which plants benefit from various 

environmental factors of temperature, lighting, 

nutrition, humidity, ventilation, etc., thus 

obtaining their needs from these factors, which 

are reflected in the growth rate, increase yield 

and facilitate the Crop service operations as 

well as disease and insect control 

(4).  Potassium is considered the third major 

nutrient needed by the plant in high quantities, 

it has a role in stimulating more than 65 

enzymes related to many of the bio-activities, 

including helping the plant to raise the 

efficiency of the process of carbon fixation by 

the formation of ATP and protein composition 

through its importance in Absorption of 
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nitrogen (14). Despite the presence of 

potassium in large quantities in the soil, a small 

percentage of it is available for absorption and 

this demonstrates the need to add potassium 

fertilizers to the soil.  The choice of the type of 

fertilizer depends on the image of the nutrient 

element, its degree of solubility and economic 

cost and from the sources of used potassium 

fertilizer (potassium sulphate fertilizer), which 

contains 41% potassium and 18% sulfur, which 

is expensive for the high costs of industry, but it 

is a good source for sulfur (5), Therefore, this 

study aims to achieve the best cultivating 

distance between plants and the best level of 

potassium which achieves the highest 

production and quality for this crop. 

1. MATERIALS AND METHODS 

The experiment was conducted during the 

winter season (2017 - 2018) in the Tomato 

Development Project belonging to the 

Directorate of Agriculture in Basra province, 

Khor Al-Zubair. Random samples were taken 

from field soil before cultivating to determine 

some of their physical and chemical traits as 

shown in Table (1). The experiment involved 

two factors treatments which are the interaction 

between three cultivating distances of (40, 50, 

60 cm) and three levels of potassium fertilizer 

(0, 200, 300 kg.ha-1), potassium sulfate (50% 

K2O). It was added in three batches, the first 

batch was added to the soil after 15 days from 

the seedling (30/10/2017), the second batch was 

added to the soil after a month from the first 

batch and the third one after a month from the 

second batch by feeding method. The 

Randomized Complete Block Design (RCBD) 

was used to a factorial experiment with a split-

plot. The cultivation distances were considered 

the main plots and the levels of potassium were 

sub-plots. Thus, the number of treatments is 

nine factorial treatments, with three replicates 

to be the number of units 27 experimental units. 

The results of averages were statistically 

analyzed using the Genstat software, and the 

least significant difference test (L.S.D.) was 

used to compare the averages at a probability 

level of 0.05 (2).
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Table 1: Physical and chemical traits for the soil of the experiment. 

 

   

In the experiment, the hybrid seeds of the 

broccoli (Paraiso) produced by Syngenta 

company (Australia origin) were used in the 

year 2013 with 85% germination ratio and 

purity of 99%, the import of Dabaneh for 

Modern Agriculture Co. Ltd. for 2016. The 

seeds were cultivated on 1/9/2017 in cork 

dishes with a rate of one seed for each pit in a 

house covered with green saran cover to reduce 

sunlight. All the operations were conducted 

symmetrically for all treatments,  where 

seedlings were sprayed three times after two 

weeks of germination with high phosphorus 

fertilizer (10-30-10) every three days at a rate 

of (1 g.L
-1

). after three weeks,  it sprayed with 

neutral N. P. K  fertilizer (20:20:20), three 

spraying every seven days, with a rate of (2 g.L
-

1
), it was then transferred to the field after 45 

days of cultivating on 15/10/2017, the seedling 

contains (5 - 7 leaves) with a height of (5 - 8 

cm).   The soil of the field was plowed, 

smoothed and settled and divided into lines 

with a length of (24 m), the width of (40 cm), 

depth of (15 cm) and distance of (80 cm) 

between one line and another. Each line 

represents an experimental unit (nine lines per 

replicate).  The cultivating was conducted at 

three distances (40, 50, 60 cm) between one 

plant and another to be the number of plants in 

the line is (60, 48, 40 plants), with a density of 

(27500, 22000, 18333 plant.ha
-1

), respectively. 

Agricultural operations were conducted 

according to the recommendations followed in 

broccoli cultivation, where triple 

superphosphate (TSP) fertilizer was added with 

the rate of (120 kg P2O5.ha
-1

) for all treatments 

in one batch before cultivating. The seedling 

was conducted after irrigating the field with 

standard irrigation while placing part of the peat 

moss around the roots during seedling to 

maintain soil moisture. The subsurface drip 

irrigation system (T-Tape type, from French 

origin), which contained drippings, 15 cm a 

distance between each another, was used to 

irrigate plants using artesian wells. The 

insecticide (Diffuse) was used at a 

Traits pH 

Ec 

(dS.m
-1

) 

Organi

c 

matter 

(%) 

Nitrogen 

availabilit

y (ppm) 

phosphoru

s 

availabilit

y (ppm) 

Potassium 

availabilit

y (ppm) 

Clay 

(g.kg
-1

) 

Silt 

(g.kg
-1

) 

Sand 

(g.kg
-1

) 

Soil 

textur

e 

Value

s 

7.3

1 
11.11 0.64 154 6.9 102 134 36 830 

Sandy 

clay 
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concentration of (50 ml 100 L
-1

) to control 

worms and rodent larvae, Weeding process was 

conducted to get rid of the thickets whenever 

needed. Five plants were randomly taken to 

measure the vegetative growth indicators 

represented by plant height (cm) and leaf area 

(dm
2
). The total plant yield (kg) (from the 

weight of the peripheral curd with the weight of 

the lateral curd in plant per experimental unit 

and divided by the number of plants), and the 

total yield (tons.ha
-1

) (from the total plant yield 

(kg) × plant density per distance), The curd 

content of chlorophyll (mg. 100 g
-1

 fresh 

weight)  was calculated according to (6) and the 

Percentage of dry matter, nitrogen and 

potassium were estimated as indicated in (16). 

1. RESULTS AND DISCUSSION 

Tables (2, 3) show that there are no significant 

differences between cultivating distances in 

plant height and leaf area. Both levels (300, 200 

kg.dunum
-1

) have excelled in these two traits 

compared to the plants of the non-fertilized 

control treatment.  Bi-interaction treatment 

between cultivating distances and potassium 

fertilization showed a significant excelling, 

where the cultivated plants at a distance of (60 

cm) that fertilized with a level of (300 

kg.dunum
-1

) were significantly excelled in plant 

height and leaf area which amounted to (66 cm, 

51.02 dm
2
) compared to plants cultivated at a 

distance of (40 cm) which amounted to (58.33 

cm, 41.19 dm
2
), respectively. Table (4) shows 

that the cultivating distance has a significant 

effect on the total plant yield. where the plants 

cultivated at a distance of (60, 50 cm) excelled 

with a non-significant difference between them 

in this trait on the plants cultivated at a distance 

of (40 cm), with an increase of (21, 16%), 

respectively. The results also showed that the 

plants fertilized with potassium at the level of 

(300 kg.ha
-1

) have excelled with an increase of 

(14, 18 %) on the plants fertilized with 

potassium at the level of (200 kg.ha
-1

) and non-

fertilized control plants, respectively, which did 

not differ significantly between them. The 

interaction showed that the plants cultivated at a 

distance of (60 cm) and fertilized with 

potassium at the level of (300 kg.ha
-1

) were 

significantly excelled in the total plant yield 

which amounted to (1.12 kg.ha
-1

) compared to 

the lowest yield for the control treatment that 

cultivated at a distance of (40 cm) which 

amounted to (0.75 kg.ha
-1

). 
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Table 2: Effect of cultivating distance and Potassium Fertilization and their interaction on Plant Height 

(cm) for Hybrid Broccoli (Paraiso). 

Cultivating distance (cm) 

Potassium Fertilization 

(kg.ha
-1

) Average of cultivating distance 

0 200 300 

40 58.33 61.00 62.33 60.55 

50 59.67 60.67 63.00 61.11 

60 59.00 62.67 66.00 62.56 

Average of Potassium 

fertilization 
59.00 61.45 63.78  

The least significant difference (LSD) at a significant level (0.05) 

Cultivating distance Potassium fertilization 
Cultivating distance × Potassium 

fertilization 

NS 1.11 3.14 

 

Table 3: Effect of cultivating distance and Potassium Fertilization and their interaction on leaf area 

(dm
2
) for Hybrid Broccoli (Paraiso). 

Cultivating distance (cm) 

Potassium Fertilization 

(kg.ha
-1

) Average of cultivating distance 

0 200 300 

40 41.19 43.30 49.08 44.53 

50 39.24 43.49 47.11 43.28 

60 42.56 45.05 51.02 46.21 

Average of Potassium 

fertilization 
41.00 43.95 49.07  

The least significant difference (LSD) at a significant level (0.05) 

Cultivating distance Potassium fertilization 
Cultivating distance × Potassium 

fertilization 

NS 2.57 9.90 

 

Table 4: Effect of cultivating distance and Potassium Fertilization and their interaction on leaf area 

(dm
2
) for Hybrid Broccoli (Paraiso). 

Cultivating distance (cm) 

Potassium Fertilization 

(kg.ha
-1

) Average of cultivating distance 

0 200 300 

40 0.75 0.84 0.85 0.81 

50 0.88 0.90 1.03 0.94 

60 0.91 0.91 1.12 0.98 

Average of Potassium 

fertilization 
0.85 0.88 1.00  

The least significant difference (LSD) at a significant level (0.05) 

Cultivating distance Potassium fertilization 
Cultivating distance × Potassium 

fertilization 

0.06 0.05 0.09 
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Table (5) indicates a significant increase in the 

total yield of curd whenever the cultivating 

distance decreases, where the plants cultivated 

at a distance of (40 cm) were significantly 

excelled in the total yield for the curd on those 

cultivated at a distance of (50, 60 cm),  with 

significant difference between them by an 

increase of (8, 24 %) for each, respectively. As 

for the effect of potassium fertilizer, It was 

observed excelling the plants fertilized with 

potassium at the level of (300 kg.ha
-1

) on those 

fertilized at the level of (200 kg.ha
-1

) and non-

fertilized control plants, which did not 

significantly differ between them with an 

increase amounted to (12, 18%), respectively. 

Bi-interaction showed excelling the plants 

cultivated at a distance of (40 cm) and fertilized 

at a level of (300 kg.ha
-1

), which recorded a 

value amounted to (23.43 tons.ha
-1

) compared 

to the lowest total yield obtained from the 

interaction of the plants cultivated at a distance 

of (60 cm) and fertilized with potassium at the 

level of (200 kg.ha
-1

), which amounted to 

(16.62 tons.ha
-1

). Table (6) shows that there are 

significant differences between the cultivating 

distances in the curd content of total 

chlorophyll, where plants cultivated at a 

distance of (60 cm) was excelled on the 

distances of (50, 40 cm), The plants that 

fertilized at the level of (300 kg.dunum
-1

) 

followed and with significant difference the 

plants fertilized at the level of (200 kg.dunum
-1

) 

and then the plants of control treatment that 

gave the lowest curd content of chlorophyll. As 

for the effect of interaction between the 

cultivating distances and potassium 

fertilization, the plants cultivated at a distance 

of (60 cm) and fertilized at the level of (300 

kg.dunum
-1

) which gave a value amounted to 

(5.15 mg.100 g
-1

 fresh weight), and the lowest 

content found in plants cultivated at a distance 

of (40 cm) for the control plants, where it 

amounted to (3.30 mg.100 g
-1

 fresh weight). 

Table (7) shows the plants cultivated at a 

distance of (60 cm) was excelled in the 

percentage of dry matter in curd compared to 

the lowest percentage observed in the plants 

cultivated at a distance of (40 cm). The results 

showed that there was no significant difference 

between the plants cultivated at a distance of 

(60 cm) and those cultivated at a distance of (50 

cm) which in turn did not differ significantly 

from the plants cultivated at a distance of (40 

cm). The plants fertilized with Potassium for 

both levels were excelled and with non-

significant differences between them on the 

non-fertilized control plants. Bi-interaction 

between the cultivating distance and potassium 

fertilization showed excelling the plants 

cultivated at the distance of (60 cm) and 

fertilized with potassium at a level of (300 

kg.ha
-1

) where recorded a percentage amounted 

to (15.73%) compared to the lowest percentage 



Euphrates Journal of Agriculture Science-01(3): 163-174   , (2018 )                      Hashem et al. 

170 
ISSN 2072-3875 

of (13.01%) found in the control plants that cultivated at a distance of (50 cm). 

Table 5: Effect of cultivating distance and Potassium Fertilization and their interaction on total yield 

(tons.ha
-1

) for Hybrid Broccoli (Paraiso). 

Cultivating distance (cm) 

Potassium Fertilization 

(kg.ha
-1

) Average of cultivating distance 

0 200 300 

40 20.57 22.96 23.43 22.32 

50 19.36 19.76 22.73 20.62 

60 16.69 16.62 20.51 17.94 

Average of Potassium 

fertilization 
18.87 19.78 22.23  

The least significant difference (LSD) at a significant level (0.05) 

Cultivating distance Potassium fertilization 
Cultivating distance × Potassium 

fertilization 

1.08 1.29 1.96 

 

Table 6: Effect of cultivating distance and Potassium Fertilization and their interaction on the curd 

content of total chlorophyll (mg.100 g
-1 

fresh weight) for Hybrid Broccoli (Paraiso). 

Cultivating distance (cm) 

Potassium Fertilization 

(kg.ha
-1

) Average of cultivating distance 

0 200 300 

40 3.30 3.48 3.80 3.53 

50 3.45 3.81 4.25 3.84 

60 3.57 4.09 5.15 4.27 

Average of Potassium 

fertilization 
3.44 3.79 4.40  

The least significant difference (LSD) at a significant level (0.05) 

Cultivating distance Potassium fertilization 
Cultivating distance × Potassium 

fertilization 

0.57 0.33 0.64 

 

Table 7: Effect of cultivating distance and Potassium Fertilization and their interaction on the 

percentage of dry matter in curd (%) for Hybrid Broccoli (Paraiso). 

Cultivating distance (cm) 

Potassium Fertilization 

(kg.ha
-1

) Average of cultivating distance 

0 200 300 

40 13.60 13.72 13.39 13.57 

50 13.01 14.37 14.62 14.00 

60 13.31 14.80 15.73 14.61 

Average of Potassium 

fertilization 
13.31 14.30 14.58  

The least significant difference (LSD) at a significant level (0.05) 

Cultivating distance Potassium fertilization 
Cultivating distance × Potassium 

fertilization 

0.64 0.53 0.88 
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Table (8) shows that the plants cultivated at a 

distance of (50 cm) were significantly excelled 

in the percentage of nitrogen in the curd, 

followed by and with a significant difference 

the plants cultivated at a distance of (60 cm) 

and the lowest percentage appeared in the 

plants cultivated at a distance of (40 cm) which 

did not differ significantly from the plants 

cultivated at a distance of (60 cm).  As for the 

effect of potassium fertilization, the results 

showed that there was a significant increase in 

the percentage of nitrogen in the curd by 

increasing the level of potassium fertilizer 

added to the soil. As for the effect of interaction 

between cultivating distances and potassium 

fertilization, the plants cultivated at a distance 

of (50 cm) and fertilized at the level of (300 

kg.dunum
-1

) which amounted to (3.79 %) 

compared to the lowest percentage recorded for 

the control plants compared cultivated at a 

distance of (40 cm) which amounted to 

(2.91%). Table (9) shows that there is a 

significant increase in the percentage of 

potassium with the increase of cultivating 

distance between plants. The results also 

showed that the plants fertilized with potassium 

fertilizer at the level of (300 kg.ha
-1

) in this 

percentage, which did not differ significantly 

from the plants fertilized with potassium 

fertilizer at the level of (200 kg.ha
-1

). The 

lowest percentage appeared in the plants of the 

control treatment which did not differ 

significantly from the plants fertilized at the 

level of (200 kg.ha
-1

).  The interaction between 

the two study factors showed excelling the 

plants cultivated at a distance of (60 cm) and 

the plants  fertilized with potassium fertilizer at 

the level of (300 kg.ha
-1

) by giving them the 

highest percentage of potassium in the curd 

amounted to (1.66%) and the lowest percentage 

found in the plants of the control treatment 

cultivated at a distance of (40 cm) which 

amounted to (1.16%). The increase in the total 

plant yield as shown in Table (4) with the 

increase in cultivating distances may be due to 

the fact that the spaced distances led to the plant 

obtaining the largest amount of light as well as 

the lack of competition between plants on 

nutrients and the water availability. This has led 

to increase the photosynthesis process and 

nutrients accumulation in the curd, which 

facilitates the growth and development of the 

curd (8, 10, 19), which is also reflected in the 

increase in the curd content from chlorophyll as 

shown in Table (6), dry matter as shown in 

Table (7), and increasing the nutrients 

absorption as shown in Tables (8, 9). These 

results agree with (12). As for the increase in 

total yield as shown in Table (5) with reducing 

the cultivating distances may be due to the fact 

that agriculture at close distances has led to an 

increase in the number of cultivated plants, thus 

an increase in the number of formed curd, 

which led to an increase in yield, these results 
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agree with (22).  The increase in vegetative 

growth indicators which represented by plant 

height as shown in Table (2) and leaf area as 

shown in Table (3) with increasing the 

concentration of potassium may be attributed to 

its role in the action of the enzymes responsible 

for the Structural construction for cells involved 

in the synthesizing plant structure and also its 

role in hormonal balance and increasing the 

efficiency of the work of plant growth 

regulators that increase the indicators of 

vegetative growth as well as its role in 

increasing the cells size, its speed of division, in 

reducing the Osmotic potential and increase the 

efficiency of carbon fixation, thus increasing 

the manufacture of nutrients, which affects the 

increase in the number and length of Internodes 

and reflecting this role in the plant height (11) 

and In increasing the surface area for the leaves, 

which is reflected in the increase of the leaf 

area for the plant (3). These results agree with 

(23). Increasing the level of added potassium 

may increase potassium availability and 

increase its concentration within the plant. This 

plays a major role in the regulation of 

photosynthesis process and transport of 

metabolic components, which ultimately leads 

to increase plant yields (9, 15), as well as its 

role in activating enzymes and its effect on the 

construction and composition of chlorophyll 

(18, 20).  The reason for increasing the 

concentration of nitrogen and potassium in curd 

with increasing levels of potassium fertilizer 

may be due to the fact that potassium works to 

increase the physiological activity for the plant 

and encouraging the roots to absorb it, which 

improves the vegetative growth of the plant 

(24), which is reflected in increasing the 

absorption of nitrogen and potassium 

availability from the soil and increasing the dry 

matter as a result of increasing its concentration 

in the leaves (21) and then increase it in the 

curd as considering that the leaves are the main 

supplier for the curd (3). 

Table 8: Effect of cultivating distance and Potassium Fertilization and their interaction on the 

percentage of nitrogen in the curd (%) for Hybrid Broccoli (Paraiso). 

Cultivating distance (cm) 

Potassium Fertilization 

(kg.ha
-1

) Average of cultivating distance 

0 200 300 

40 2.91 3.01 3.46 3.13 

50 3.17 3.41 3.79 3.46 

60 2.92 3.37 3.39 3.23 

Average of Potassium 

fertilization 
3.00 3.26 3.55  

The least significant difference (LSD) at a significant level (0.05) 

Cultivating distance Potassium fertilization 
Cultivating distance × Potassium 

fertilization 

0.18 0.19 0.29 
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Table 9: Effect of cultivating distance and Potassium Fertilization and their interaction on the 

percentage of potassium in the curd (%) for Hybrid Broccoli (Paraiso). 

Cultivating distance (cm) 

Potassium Fertilization 

(kg.ha
-1

) Average of cultivating distance 

0 200 300 

40 1.16 1.21 1.27 1.21 

50 1.29 1.36 1.41 1.35 

60 1.47 1.55 1.66 1.56 

Average of Potassium 

fertilization 
1.30 1.38 1.44  

The least significant difference (LSD) at a significant level (0.05) 

Cultivating distance Potassium fertilization 
Cultivating distance × Potassium 

fertilization 

0.12 0.10 0.17 
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