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ABSTRACT

This experiment was conducted in an unheated plastic house in Horticulture
and Landscape design Department, college of Agriculture and Forestry, Mosul
University during the winter season of the year 2013-2014 to investigate the
possibility of lettuce crop production under protected condition during the winter
season, which cannot be grown in the field at this time in Mosul City. Two lettuce
cultivars were used Binco and Paris Island, the seeds were planted in 5/9 and
transplanted inside the unheated plastic house in 5/11 at two agricultural distances:
30 and 40 cm and plants were fertilized with two organic fertilizers: Pow hums and
Humistar which were applied to the soil as a solution at a rate of 3 gm.l"! for the
two organic fertilizers, the control treatment was fertilized with a chemical
fertilizer at the recommended rates. An RCBD factorial experiment with 12
treatments (2 x 2 x 3) were used. Results showed that there were no significant
differences between the two varieties in most vegetative growth and yield traits
while there were a significant superiority of the 40 cm distance on the 30 cm
distance in head circumference, leaf area, stem weight and mean marketable head
weight while there were a significant superiority of the treatment of 30 cm planting
distance in terms of marketable and total yield. It is worth to note that there were
no significant differences between the organic fertilization treatments with the
normal chemical fertilized plants in terms of vegetative and yield in all vegetative
traits mentioned traits expect the mean stem weight.
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INTRODUCTION

Lettuce (Lactuca sativa L.) which belongs to the family Asteraceae, is one of
the important winter leafy vegetables grown in Iraq because of its high nutritional
value, which rarely changes or even loses its consumption (Ryder, 1999). There is
no documented and up-to-date statistic a survey on the cultivated areas and the
production rate in the northern region on this crop, but it is known that there are
areas cultivated in the northern and central regions of Iraq. Matlob et, al. (1989)
pointed out that the cultivation of this crop in the field in the central region is start
in the late summer to give crops during the winter, while the cultivation in the
northern region start in late autumn to give the crop during the spring season, so the
availability of this crop in the northern region depends on the supply from the
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central region, which fate many problems due to the difficulties of transportation or
the lack in production in the central region, which is reflect on increase in the cost
of production and high prices in the market so we found that the production under
protected or semi-protected means for providing this crop to the consumer during
the winter, when it is difficult to be produced in the open field in the northern
region during this period. The growth and production of this crop is influenced by
many weather and soil factors, in which growth is the result of the combined effect
of these factors. Many studies have concluded on the importance of nitrogen
fertilization or organic fertilization in improving the productivity and quality of
lettuce, since there were is no intensive rooting system, therefore the nutrients must
be available in sufficient quantities. The animal fertilizers are added before
planting, while the chemical fertilizers are added after initial growth in batches (Al-
Habar and Al- Saaberi, 2008). Zink and Yamagachi (1962) indicated that most of
the growth and absorption of nutrients (70%) in this crop occurs during the final
stages of growth (21 days before harvest), therefore researchers focused on adding
chemical and organic fertilizers during this period around the plant. Most of studies
focused on the effect of the addition of fertilizers, whether chemical or organic, or
the effect of the planting distance factor for this crop when planted in the open
field, all of which were important in the growth of this crop, while we did not have
any studies in the province of Nineveh under protection, the objective of this study
was to investigate the effect of these two factors (the distances plant and the effect
organic fertilization compared to the addition of chemical fertilizers on two
varieties of lettuce Binco and Paris Island which grown in Nineveh Governorate) to
minimize the harmful use of chemical fertilizers on Human health and the
environment and to provide this crop locally in the winter instead of bringing from
other Governorates.
MATERIALS AND METHODS

The study was conducted in one of the unheated plastic houses of the
Department of Horticulture and Landscape / Faculty of Agriculture and Forestry /
University of Mosul to study the impact of three factors, the first factor included
the adding of two types of organic fertilizers, (Pow humus and Humistar), to the
soil and at the rate of 3 gm. L' for both organic fertilizers in addition to the
treatment of comparison and table (1) shows the components of these two
fertilizers (written on the bags of the types of fertilizer).

Table (1): Shows the components of using organic fertilizers in this experiment:

Humistar Pow humus
Organic extracts 65% Humidity 14%
Potassium humat  85%
Humic acids 53% K>O 12%
Dry matter 86%
Folic acids 12% N 0.8%
1%
K>O 17% Others matters 15%

As installed in each fertilizer pack by the manufacturer.
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Which has been fertilized in adatotation to the control treatment which fertilized
with the chemical fertilizer recommended by the Iraqi Ministry of Agriculture at a
rate of 240 kg N. ha! as (urea) and 200 kg P. ha! as (super phosphate) as one batch
and 60 kg N. ha! urea second batch (Matlob et, al. 1989), the second factor is two
spaces between plants 30 and 40 cm., the previous treatments were carried out on
two lettuce varieties of Paris Island produced by Niagara American company and
Binco produced by Fitto Spanish company (Third factor) who are followed by Cos
or Romaine lettuce group (Ryder, 1999). Thus the study included 12 treatments (2
x 3 x 2) factorial treatment and was applied under Split-Split System in complete
randomized block design (RCBD), the varieties were placed in the main plots and
the planting distances in the sub-plots and fertilization treatments in sub-sub-plots
with three replicates. The experimental unit area was 2.4 m?, 1 m width and a 2.4 m
long. The seeds were planted in the nursery on 5/9/2013. The seedlings were
transferred to the field after two months from the date of planting 5/11/2013. The
organic fertilizer were added for both types in three batches, the first was one
month after transplanting and repeated three time interval 15 days between them,
the chemical fertilizer has been added twice the first included half the nitrogen
fertilizer and all P fertilizer white, the second batch included the second half of the
nitrogen fertilizer. Drip irrigation pipes were fixed on both sides of the terrace and
then the soil was covered with black plastic and then planted with seedlings on both
sides of the terrace. Thus the number of plants per experimental unit were 16 plants
with 30 cm spacing and 12 plants 40 cm spacing. Plants were harvested at the final
stage of growth, when the heads become round and before bolting on 25 January
2014 after 80 days of transplanting. The five heads were selected randomly from
each experimental unit (15 plants/ treatment) for scientific measurements of the
following traits:

1- Growth characteristics:

1. Head length (cm) 2. Head circumference (cm) 3. Leaf area (cm?. Plant ) 4.
Stem length (cm) 5. Stem weight (g) 6. Percentage of dry weight in leaves 7.
Chlorophyll percentage in leaves.

2- Yield characteristics:

8. The percentage of involute heads. 9. The average head weight of the marketable
heads (g). 10. The marketable and total yield of the heads (kg / 500 m? area of the
plastic house). The results were statistically able analyzed due to SAS (2001), and
the means were compared using Duncan's Multiple rang test under the 0.05 level
(Al-Rawi and Khalaf-Allah, 2000).

RESULTS AND DISCUSSION
1- Growth characteristics:

The results in tables (2-6) of vegetative growth characteristics such as (head
length, head circumference, leaf area, stem length, stem weight) and tables (7, 8)
for both dry weight of the leaves and chlorophyll in leaves indicate that both Island
and Binco varieties were not significantly different in the mentioned characteristics
except the significant increase in head length of Binco variety compared with Paris
Island. These results are in consistency with Albo- Kalel (2018) who reported that
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there is no significant differences between the two varieties of lettuce Nader and
Green Top in the head circumference, the leaf area per plant, stem length, dry
weight in the leaves and the chlorophyll in the leaves when studying the lettuce in
Bebel Governorate. On the other hand it agrees with the findings of Boroujerdnia
and Ansari (2007), Shahein et al. (2015) who found significant differences between
the studied lettuce varieties in head length.

For the effect of plant distances, the results indicated the moral superiority of
the cultivated plants at a distance of 40 cm compared to with the distance of 30 cm
in head circumference, leaf area and stem weight. This result is consistence with
Moniruzzaman (2006) in head circumference and leaf area, while there is no
significant increase the same distance in the rest of the above characteristics.

The effect of the added fertilizers, the results indicated that the organic
fertilizers (Humistar and Pow humus) did not differ significantly with the chemical
fertilizers in all traits, except the significant increase in stem weight (Table 6) for
plants, which fertilized with chemical fertilizer compared with plants fertilized with
organic fertilizers. This result is in line with Khazaei et al. (2013) that there is no
significant difference between organic fertilizers (Vitamint and Humic) in head
length, head circumference, stem length, and leaf dry weight, and with Al-Habar
and Al-Bayati (2017) that there is no significant differences between the addition
of humic acid and the chemical fertilizer of Paris Island lettuce in head length, the
head circumference, stem length, stem weight, leaf area per plant, dry weight in the
leaves and the chlorophyll content of the leaves.

The effect of planting distances may be explained by Naseir et al. (2010) who
had pointed out that plant spacing or plant density among crops plays a major role
in plant growth and production. The efficiency of light absorption by crops requires
sufficient leaf
area with even distribution, this increases the competition plants absorbed nutrients
among from the soil.

The interaction between varieties x fertilizer and planting distance x fertilizer
the results showed that there were no significant differences in these interactions in
stem length, percentage of dry matter in leaves, and the chlorophyll ratio in the
leaves (Tables 5, 7 and 8), but showed significant differences between treatments
of wvarieties x fertilizer In the head length where the interference of the variety
Binco and fertilization with the pow humus gave the highest height of the head, no
significant differences were noticed between the factors of this interaction in head
circumference table (3). The treatment of the Binco variety and plants with
chemical fertilizers gave the highest leaf area per plant, and the 40 cm spaced
plants and fertilized with chemical fertilizer gave the highest leaf area per plant
table (4), and interaction treatment of Paris Island variety and plants fertilized by
chemical fertilizer and the interaction between 40 cm spaced plants fertilized with
the same fertilizer the highest stem weight Table (6). The results of the interaction
between varieties and plant distances showed no significant differences in stem
length, percentage of dry matter in leaves, and chlorophyll ratio in leaves (5, 7 and
8), but Binco variety with cultivated plants at a distance of 40 cm gave the highest
length of head and circumference, and leaf area per plant (2, 3 and 4), while the
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treatment of the interference of Paris Island and the cultivated plants at a distance
of 40 cm gave the highest stem weight (Table 6).

In the third interaction between the studied factors, the results of tables (3, 7
and 8) showed no significant effect of interference coefficients in head
circumference, percentage of dry matter in leaves and chlorophyll ratio in leaves,
while the interaction treatment between Paris Island variety and plants grown at
distance 40 cm and fertilized with chemical fertilizers gave the highest stem length
and stem weight (Tables 5 and 6). The plants of Binco variety with grown at 40 cm
and fertilized with the chemical fertilizer and pow humus gave the highest length of
the head and the leaf area per plant respectively (Tables 2 and 4). In general, most
of the double and triple interactions coincided with the single effect of each factor
and by additives.

Table (2): Effect of variety, plant distance, fertilizer type and their interaction on
head length (cm) of lettuce.

Fertilizer type Variety Mean
Varieties Distance Control | Humistar Pow X Variety
humus | Distance
Paris 30 cm 34.55cd | 36.10a-c | 34.55cd | 35.07Db 34.42
Island 40 cm 35.44b-d| 32.88d 32.99d | 33.77b b
Binco 30 cm 38.21ab | 37.21 a-c | 37.55ab | 37.66 a 3792 a
40 cm 38.10ab | 37.66ab | 38.77a | 38.18 a
Variety x | Paris Island 3499b | 34.50b 33.77b Mean
Fertilizer Binco 38.16 a 37.44 a 38.16 a | Distance
Distance 30 cm 36.38 a 36.66 a 36.05a | 36.36 a
X 40 cm 36.77 a 35.27 a 35.88a | 4597 a
Fertilizer
Mean Fertilizer 36.58 a 35.96 a 3597 a

The average with same letter for each factor is n.s. according to Duncans multiple range test under

level 0.05.

Table (3): Effect of variety, plant distance, fertilizer type and their interaction on
head circumference (cm) of lettuce.

Fertilizer type Variety Mean

Varieties Distance Control | Humistar Pow X Variety
humus Distance

Paris Island 30 cm 44,99 a 44.55 a 41.66 a | 43.73 ab | 44.27 a
40 cm 45.99 a 42.88 a 45.55 a | 44.81 ab

Binco 30 cm 4299 a 4421 a 4233 a | 43.18 b | 44.62 a
40 cm 46.33 a 4544 a 4644 a | 46.07 a

Variety x Paris Island | 45.49 a | 4371 a | 43.60 a Mean
Fertilizer Binco 44.66 a 44.83 a 44.38 a | Distance
Distance x 30 cm 4399ab | 4438 ab | 4199 b | 4345 b
Fertilizer 40 cm 46.16 a | 44.16 ab | 4599 a | 4544 a
Mean Fertilizer 45.08 a | 4427 a 43.99 a

The average with same letter for each factor is n.s. according to Duncan's multiple range test under

level 0.05.
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Table (4): Effect of variety, plant distance, fertilizer type and their interaction on
leaf area (cm?. Plant™) of lettuce.

Fertilizer type Variety Mean
Varieties Distance Control | Humistar Pow X Variety
humus Distance
Paris 30 cm 7206 bc | 7320 bc 6290 c 6939 b | 7072 a
Island 40 cm 7526 bc | 6391 ¢ 7699 bc | 7205 b
Binco 30 cm 6493 bc | 7868 bc | 7488 bc | 7283 b | 7806 a
40 cm 0592 a | 7254 bc | 8139 ab | 8328 a
Variety X Paris 7366 ab | 6855 b | 6994 ab Mean
Fertilizer Island Distance
Binco 8042 a | 7561 ab | 7814 ab
Distance 30 cm 6850 b | 7594 ab 6889 b 7111 b
X 40 cm 8559 a 6822 b 7919 ab | 7767 a
Fertilizer
Mean Fertilizer 7704 a 7208 a 7404 a

The average with same letter for each factor is n.s. according to Duncan's multiple range test under

level 0.05.

Table (5): Effect of variety, plant distance, fertilizer type and their interaction on
stem length (cm) for lettuce.

Fertilizer type Variety Mean
Varieties Distance Control | Humistar Pow X Variety
humus Distance
Paris 30 cm 8.99 ab 9.16 ab 8.05 b 8.73 a 8.82 a
Island 40 cm 9.72 a 8.22 ab 8.77 ab 890 a
Binco 30 cm 9.49 ab 9.10 ab 8.83 ab 9.14 a | 9.20 a
40 cm 9.24 ab 899 ab | 9.55 ab 9.26 a
Variety x Paris 9.35 a 8.69 a 841 a Mean
Fertilizer Island Distance
Binco 9.37 a 9.05 a 9.19 a
Distance 30 cm 9.24 a 9.13 a 8.44 a 894 a
X 40 cm 948 a 8.60 a 9.16 a 9.08 a
Fertilizer
Mean Fertilizer 9.36 a 8.87 a 8.80 a

The average with same letter for each factor is n.s. according to Duncans multiple range test under

level 0.05.
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Table (6): Effect of variety, plant distance, fertilizer type and their interaction on
stem weight (gm) for lettuce.

Fertilizer type Variety Mean
Varieties Distance Control | Humistar Pow X Variety
humus Distance
Paris 30 cm 83.58 82.56 ab | 68.89 bc | 78.34 a | 81.34 a
Island ab
40 cm 96.71 a | 7292 bc | 83.40 ab | 84.34 a
Binco 30 cm 60.72 ¢ | 60.65 c 55.36 ¢ 5891 b | 63.37 a
40 cm 74.24 5783 ¢ | 7141 bc | 67.82 b
bc
Variety X Paris 90.14 a | 77.74 ab | 76.15 bc Mean
Fertilizer Island Distance
Binco 67.48b- | 59.24 d | 63.38 cd
d
Distance 30 cm 72.15 71.60 bc 62.12 ¢ 68.63 b
X bc
Fertilizer 40 cm 85.47 a | 6537 bc| 77.40 ab | 76.08 a
Mean Fertilizer 78.81 a| 68.49 b 69.76 b

The average with same letter for each factor is n.s. according to Duncans multiple range test under

level 0.05.

Table (7): Effect of variety, plant distance, fertilizer type and their interaction on
leaves dry matter % for lettuce.

Fertilizer type Variety Mean

Varieties Distance Control | Humistar Pow X Variety
humus Distance

Paris 30 cm 543 a 524 a 542 a 5.36 a 531 a
Island 40 cm 5.27 a 5.37 a 5.15 a 526 a

Binco 30 cm 5.15 a 5.71 a 5.13 a 533 a 5.26 a
40 cm 5.46 a 493 a 5.16 a 5.18 a
Variety x | Paris Island | 5.35 a 5.30 a 5.28 a Mean
Fertilizer Binco 531 a 5.32 a 5.14 a Distanc

e
Distance x 30 cm 5.29 a 547 a 5.28 a 535 a
Fertilizer 40 cm 5.36 a 5.15 a 5.15 a 522 a
Mean Fertilizer 5.33 a 5.31 a 521 a

The average with same letter for each factor is n.s. according to Duncan's multiple range test under

level 0.05.
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Table (8): Effect of variety, plant distance, fertilizer type and their interaction on
chlorophyll in leaves (spad) for lettuce.

Fertilizer type Variety | Mean
Varieties Distance Control | Humistar Pow X Variety
humus Distance

Paris 30 cm 12.39 a 11.03 a 11.77 a 11.73 a | 12.17 a
Island 40 cm 11.54 a | 13.39 a 1292 a 12.62 a
Binco 30 cm 1240 a | 1192 a 13.37 a 12.56 a | 12.53 a
40 cm 12.62 a | 1255 a 12.35 a 12.51 a
Variety x | ParisIsland | 11.96 a | 12.21 a 12.34 a Mean
Fertilizer Binco 1251 a | 1224 a 12.86 a Distanc
e

Distance x 30 cm 12.39 a 11.47 a 12.57 a 12.15 a
Fertilizer 40 cm 12.08 a 12.97 a 12.63 a 12.56 a

Mean Fertilizer 12.24 a 12.22 a 12.60 a

The average with same letter for each factor is n.s. according to Duncans multiple range test
under level 0.05.

2- Yield characteristics:

Results of tables (9, 10 and 12) showed no significant differences between
Paris Island and Binco in the percentage of wrapped header, head weight, and total
yield, while Binco variety were significantly superior in marketable yield with an
increase of 32.1% (Table 11). This difference may be explained by the significant
decline in the plants of Paris Island, which is grown at 30 cm on the Binco plants
and grown at both distances in the ratio of the coated heads (note the dual
interference) (Table 9).

The effect of planting distances there was no significant difference observed
between the planting distances 30 and 40 cm in the percentage of heads involute
table (9), but the
planting distance 40 cm was significantly superior in the average of marketable
head weight table (10) with an increase of 9.06%, while cultivated plants at a
distance of 30 cm gave the highest total and marketing yield with an increase of
18.79 and 15.81%, respectively (Tables 11 and 12). This result is consistent with
Hasan et al. (2017) in superiority of planting distance of 30 and 25 cm between the
lettuce plants in the total yield, marketing of the heads.

While the effect of the added fertilizers, results indicated that the plants with
organic fertilizers Humistar and Pow humus did not significantly differ with the
chemical fertilizer plants for all characteristics of yield (percentage of the involute
heads and the average of head weight and the total, marketable yield of heads)
Tables (9, 10, 11 and 12). This result is in line with what was mentioned by the Al-
Habar and Al-Bayati (2017) in the absence of significant differences between the
addition of humic acid and the chemical fertilizer of the lettuce Paris Island variety
in the percentage of covered heads and average head weight of marketing and the
total and marketing yield of the heads.

The interaction between varieties and fertilization and between planting
distances and fertilization, results indicated that there was no significant effect
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between the coefficients of these two interactions in the percentage of the involute
heads, while the Binco variety which were planted at 40 cm higher than those of
Paris Island plants which were planted at 30 cm only in this trait table (9).

The results of the interaction between varieties and fertilization in total and
marketable yield indicate that the Binco variety fertilized with chemical fertilizers
gave the highest mean of marketable head weight and the total and marketable
yield of the heads, the differences were not significant with the plants of the same
variety and fertilizers with organic fertilizers, but significantly different with Paris
Island plants fertilized with chemical and organic fertilizers Tables (10, 11 and
12).

The interaction between distances and fertilization results indicated that the
plants grown at 40 cm and fertilized with chemical fertilizer gave the highest
average of marketable head weight, and significantly different with all treatments
table (10),while the plants with 30 cm spaces and fertilized with Humistar fertilizer
gave the highest marketable and total yield of heads, and no significant difference
with the plants planted at the same distance and fertilized with chemical and
organic fertilizer, Pow humus, but significantly different with all plants which were
planted at 40 cm and fertilized with organic fertilizer Humistar and Pow humus in
the marketable and total yield of the heads, except these planted at 40 cm and
fertilized with chemical fertilizer in marketable yield only tables ( 11, 12).

The interaction between varieties and distances results indicated that the plants
of Binco variety planted at 40 cm gave the significant higher mean of marketable
head weight, but the plants of the same variety planted at 30 cm gave a higher
marketable and total yield of heads.

The third interaction between the studied factors, the results showed that the
plants of the Binco variety planted at 40 cm and fertilized with Pow humus and the
plants of Paris Island, planted on the same distance fertilized with Humistar gave
the highest percentage of involute heads which reached 100%, and significantly
different only with the Paris Island plants planted at 30 cm and fertilized with Pow
humus (Table 9). The average weight of marketable heads, the Binco plants which
spaced at 40 cm and fertilized with chemical fertilizers gave the highest average
head weight, and did not differ significantly with the plants of the same cultivar
and planted on the same distance and the Humistar fertilizer, but significantly differ
with all treatments, table (10). The results showed that the Binco plants, planted at
30 cm and fertilized with Humistar gave the highest total and marketable yield of
heads, which reached 2665.00 and 2326.40 kg. in 500 m? Tables (11 and 12).
These results indicated that in general, most of the bilateral and triple interactions
of the previous factors have been correlated with the single effect of each factor.
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Table (9): Effect of variety, plant distance, fertilizer type and their interaction on
the percentage of wrapped heads of lettuce.

Fertilizer type Variety Mean
Varieties Distance Control | Humistar Pow X Variety
humus Distance
Paris 30 cm 90.77 86.16 ab 85.13 b 87.35 b | 90.80 a
Island ab
40 cm 88.88 100.00 a | 93.88 ab 94.25
ab ab
Binco 30 cm 95.83 93.61 ab | 9791 ab | 95.78 a | 96.88 a
ab
40 cm 96.96 96.96 ab | 100.00 9797 a
ab a
Variety x Paris 89.82 a | 93.08 a 89.51 a Mean
Fertilizer Island Distance
Binco 96.40 a 95.28 a 98.95 a
Distance 30 cm 93.30 a 89.88 a 91.52 a 91.57 a
X 40 cm 9292 a | 9848 a 96.94 a 96.11 a
Fertilizer
Mean Fertilizer 93.11 a 94.18 a 94.23 a

The average with same letter for each factor is n.s. according to Duncan's multiple range test under

level 0.05.

Table (10): Effect of variety, plant distance and fertilizer type and their interaction
on mean of marketable head weight (kg) of lettuce.

Fertilizer type Variety Mean
Varieties Distance Control | Humistar Pow X Variety
humus Distance
Paris 30 cm 644 d-f | 696 c-e 597 ef 645 ¢ 659 a
Island 40 cm 723 cd 587 f 710 cd 673 ¢
Binco 30 cm 741 b-d 762 bc 732 cd 745 b 794 a
40 cm 909 a 836 ab 784 Dbc 843 a
Variety x Paris 684 b 641 b 653 b Mean
Fertilizer Island Distance
Binco 825 a 799 a 758 a
Distance 30 cm 692 bc 729 bc 665 ¢ 695 b
X 40 cm 816 a 712 bc 747 b 758 a
Fertilizer
Mean Fertilizer 754 a 720 a 706 a

The average with same letter for each factor is n.s. according to Duncans multiple range test
under level 0.05.
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Table (11): Effect of variety, plant distance and fertilizer type and their interaction
on marketable yield (kg.500m?) of lettuce.

Fertilizer type Variety Mean
Varieties Distance Control | Humistar Pow X Variety
humus Distance
Paris 30 cm 1781 cd | 1872 b-d| 1656 de | 1770 ¢ | 1638 b
Island 40 cm 1601 de 1344 ¢ 1576 de | 1507 d
Binco 30 cm 2260 ab | 2327 a 2385 a 2324 a | 2176 a
40 cm 2153 a- | 1969 a-d| 1962 a-d| 2028 b
c
Variety X Paris 1691 b 1608 b 1616 b Mean
Fertilizer Island Distance
Binco 2207 a 2148 a 2174 a
Distance 30 cm 2021 ab | 2099 a 2021 ab | 2047 a
X 40 cm 1877 a- 1656 ¢ 1769 bc | 1767 b
Fertilizer c
Mean Fertilizer 1949 a 1878 a 1895 a

The average with same letter for each factor is n.s. according to Duncans multiple range test
under level 0.05.

Table (12): Effect of variety, plant distance and fertilizer type and their interaction
on total yield (kg.500m?) of lettuce.

Fertilizer type Variety Mean
Varieties Distance Control | Humistar Pow X Variety
humus Distance
Paris 30 cm 2346 a- | 2376 a-c| 2096 cd 2273 b | 2050 a
Island c
40 cm 1910 de 1670 e 1901 de 1827 ¢
Binco 30 cm 2458 ab | 2665 a 2622 a 2582 a | 2421 a
40 cm 2400 a- | 2175 b-d| 2205 b-d | 2260 b
c
Variety x Paris 2128 b 2023 b 1998 b Mean
Fertilizer Island Distance
Binco 2429 a 2420 a 2413 a
Distance 30 cm 2402 a 2521 a 2359 ab 2427 a
X 40 cm 2155 bce 1922 d 2053 cd 2043 b
Fertilizer
Mean Fertilizer 2278 a 2222 a 2206 a

The average with same letter for each factor is n.s. according to Duncans multiple range test
under level 0.05.

The significant and non-significant increase in vegetative growth
characteristics, especially head circumference, leaf area, and stem weight, referred
to in Tables (2-6) and cultivated plants at a distance of 40 cm compared to
cultivated plants a distance of 30 cm is perhaps the most explained reason for
moral superiority in the average marketable head. While the significant increase in

93



Mesopotamia J. of Agric. ISSN: 2224 - 9796 (Online) Gmdl iAol )y ddas
Vol. (47) No. (2) 2019 ISSN: 1815 - 316 X (Print) 2019 (2) 232l (47) alad

the total and marketable yield and the plants spaced at a 30 cm on the plants with
40 cm spacing to an increase in number of heads in plant area unit, which include
16 plants for an experimental unit compared to those planted at a distance of 40
cm, which include 12 plants in the experimental unit, the decline in most vegetative
characteristics due to the reduction of planting distances from 40 to 30 cm did not
compensate the increase achieved in the total and marketable yield due to the
increase in the number of plants per unit area.
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