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Summary

The experiment was carried out in the unheated greenhouse and vegetable field
of the Horticulture and landscape Design department. College of Agriculture and
Forestry. University of Mosul during the growing season 2021-2022 to study the
physiological effect of some treatments on vegetative growth, quantitative and
qualitative yield, quality traits, physiological damages, leaves content of nutrients,
and economic feasibility of lettuce plants. The experiment included a study of the
effect of three different factors, the first: Cultivation system ( growing lettuce plants
under the conditions of the unheated plastic house and cultivation in the open field)
, as for the second factor: It included the type of fertilizer, as this factor included two
types of fertilizers Calcium fertilizer with two concentrations of 150 and 300 mg L~
!'and the organic nutrient (Tecamin Tex-fruit) with two concentrations of 3 and 6 ml
L' in addition to the comparison treatment, while the third factor included two
lettuce cultivars (Rawaa and Fajr), seeds were sown in plant trays on 9/11/2021, and
after the seedlings reached the stage of three - four true leaves, they were planted on
10/13/2021. The experiment was carried out using a factorial experiment within split
plots in the Design of Complete Random Design (R.C.B.D).The plants were sprayed
with calcium and an organic nutrient during three stages of plant growth, the first
after ten days of seedling, the second and the third, with an interval of fifteen days
between one spray and the next. Thus, the experiment included 20 treatments (2 * 2
*5), where the cultivation system was placed in the main plots and the compatibility
between cultivars and spraying with calcium and organic nutrients in sub plots, and
each treatment was repeated three times. The results were analyzed statistically
according to Dunkin's multiple range test at the probability level of 0.05%. The most

important results can be summarized as follows:
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First: Characteristics of vegetative growth:

- The plants grown in the open field were significantly superior to the plants grown
inside the plastic house in the content of the leaves of total chlorophyll, the total
number of leaves, the thickness of the leaf, the leaves area and the percentage of dry
matter in the leaves, while the plants grown inside the plastic house were

significantly superior only in the characteristic of plant height.

- The plants treated with the two concentrations of 150 and 300 mg L-1 of calcium
achieved a significant increase in the leaf content of total chlorophyll, plant height,
total number of leaves and the number of marketable leaves, while the use of the
concentration 150 mg L-1 resulted in a significant increase in leaf thickness, leaf

area and percentage of dry matter in the leaves compared to the control treatment.

- Treating the plants with both concentrations of the organic nutrient Tecamin
tex_fruit3 and 6 ml L! caused a significant increase in most of the vegetative growth
characteristics represented by plant length, total number of leaves, number of
marketable leaves, leaf area percentage of dry matter in the leaves, while the
concentration of 3 ml L-1 resulted in a significant increase in Leaves content of total

chlorophyll and leaf thickness only. Compared to the comparison treatment.

- Rawaa plants were significantly superior to Fajr plants in some vegetative growth
characteristics represented by (number of marketable leaves, leaf area, and

percentage of dry matter in the leaves).

5- Most of the effects of the binary and triple interactions of the studied factors were
consistent with the single effect of each factor and most of the studied traits related

to vegetative growth.
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Second: Characteristics of the quantitative and qualitative yield:

- The plants grown in the open field were significantly superior to the plants grown
inside the plastic house in total head weight, total yield per square meter, total yield

of the experimental unit, head circumference, stem weight and diameter.

- The plants treated with the two concentrations of 150 and 300 mg L-! of calcium
achieved a significant increase in all yield characteristics except for stem length
compared to control plant which the concentration treatment of 300 mg L' of

calcium was superior to the concentration treatment of 150 mg L.

- The plants treated with both concentrations used of the organic nutrient (Tecamin
Tex-fruit) 3 and 6 ml L' achieved a significant increase in all the characteristics of

the yield, quantity and quality, except for the characteristic of stem length.

- The plants of the cultivar Rawaa were significantly superior to the plants of the
cultivar Fajr in all characteristics of the quantitative and qualitative yield, except for
the two characteristics of head circumference stem length and circumference, in

which the two cultivars did not differ significantly.

- Significant effects appeared when the cultivation system interact with the type of
fertilizer, as it was noted that the best interaction treatment between the cultivation
system and the type of fertilizer in yield characteristics was when growing plants in
the open field interact with a concentration of 3 ml L' of the organic nutrient
(Tecamin Tex-fruit), as the treatment performed this bilateral overlap gave the
highest values in the average total and marketable head weight, total and marketable

yield per square meter, total and marketable yield of the experimental unit.
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- As for the best binary interaction treatment between the cultivation system and
cultivars in the characteristics of the quantitative yield, they were reached when the
cultivation interact in the open field for plants of the cultivar Rawaa in the
characteristics of total head weight, total yield per square meter, and total yield of
the experimental unit, while the best weight of the marketing head and marketing
yield per square meter and the market yield of the experimental unit were found in

the case of interact cultivation in the plastic house for the same cultivar.

- As for the best binary interaction treatment between the type of fertilizer and the
cultivars in the yield characteristics mentioned in 6 7, it was found in the case of the
interaction of the organic nutrient Tecamin Tex-fruit at a concentration of 3 ml L'

with the plants of the cultivar Rawaa.

8- In general, the best treatment of triple interaction in the characteristics of the
quantitative yield was reached in the treatment of triple interaction in the case of
growing plants in the open field with the use of the organic nutrient Tecamin Tex-

fruit at a concentration of 3 ml L ! for plants of cultivar Rawaa.
Third: the characteristics of quality and physiological damage:

- The plants grown in the open field were significantly superior to the plants grown
inside the plastic house in the percentage of folded heads, while the plants grown
inside excelled. While plant grown in plastic house significantly affected compared
to the plants grown in the open field in terms of bitterness, as the percentage of
bitterness decreased in the plants grown in the plastic house compared to the plants

grown in the open field.

- The use of calcium at a concentration of 300 mg L! led to a significant increase in

the percentage of folded heads, while both concentrations 150 and 300 mg L
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improved the taste and reduced the degree of bitterness, in addition to a significant

decrease in the percentage of tip burin of the leaf compared to comparison treatment.

- The effect of the organic nutrient, with both concentrations behaved similarly to

calcium in affecting the quality and physiological properties.

- Plants of cultivar Rawaa were significantly superior to plants of cultivar Fajr in the
percentage of folded heads, while the percentage of tip burin in plants of cultivar

Fajr decreased significantly compared to plants of cultivar Rawaa.
Fourth: Chemical analysis of leaves:

- The plants cultivated in the open field were significantly superior in all
characteristics related to the chemical analysis of the leaves over the plants grown
in the plastic house, except for each of the characteristics of the percentage of
nitrogen, the content of the leaves of the molybdenum element, and the percentage
of protein in the leaves, as both cultivation systems did not differ significantly in

these three characteristics.

- The use of calcium in both concentrations led to a significant increase in all
chemical properties compared to the control treatment, except for the content of the
leaves of the molybdenum element and the content of the leaves of total
carbohydrates, where the concentration of 150 mg L only led to a significant

increase in these two characteristics compared to the control treatment.

- All chemical characteristics in the leaves increased significantly when using
concentrations 3 and 6 ml L' of the organic nutrient compared to the comparison
treatment, except for the leaf content of the molybdenum element, where the
concentration of 3 ml L! of this nutrient had a significant effect in increasing this

element compared to comparison treatment. Both concentrations of this nutrient had
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a positive effect in reducing the percentage of nitrates in the leaves compared to the

control treatment.

- Plants of cultivar Fajr were significantly superior in most of the characteristics of
chemical analysis of leaves compared to plants of cultivar Rawaa, while plants of
cultivar Rawaa were significantly superior to plants of cultivar Fajr only in the

percentage of calcium in the leaves.
Fifth: Economic Feasibility:

Through the results of the economic feasibility study criteria for the economic profit
criterion, it was found that there was an increase in the net cash income for the
treatment of growing lettuce plants in the plastic house, achieving a profit rate of

452.34%, while in the open field, a profit rate of 123.33% was achieved.
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