UNDER PEER REVI EW

Original Research Atrticle

STUDIES ON USE OF NPK AND ORGANIC MANURES ON GROWTH , YIELD AND
QUALITY OF LETTUCE (Lactuca sativa) cv. Grand Rapid.

ABSTRACT

The experiment was conducted in the Departmental field of Horticulture Deparment, Naini
Agricultural Institute, Sam Higginbottom, University of Agriculture, Technology and Sciences,
Prayagraj (U.P) during 2020 — 2021, by adapting randomized block design consisting of 7
treatments and three replications with different combination of NPK and Organic manures. Based
on the present investigation, it is concluded that the treatment T5 (50% RDF + 25% FYM + 25%
Poultry manure) was found to be superior all-over other treatments with respect to Plant height at
45 DAS (21CM), Number of leaves plant™ at 45 DAP (21.1), Leaf length at 45 DAS (19.90cm),
Leaf width at 45 DAS (16.2cm), Leaf area at 45 DAS (232.5cm), Leaf area index at 45 DAS
(20.4cm?), Leaf weight (107.6g), Leaf yield plot™ (10.5kg), Leaf yield ha* (23.4t), Vitamin-C (3.5)
content and TSS (3.4°Brix) of Lettuce under the agro-climatic condition of prayagraj. Among the
treatments, Highest Gross return, Net return, and Benefit Cost ratio (1:3.8) was obtained under the
treatment T5 (50% RDF+ 25% FYM + 25% Poultry manure).
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INTRODUCTION

Lettuce is a cool season annual leafy vegetable. Lettuce is more popular among salad
vegetable crops. This crop is a member of Asteraceae family and native to Mediterranean region.
The word (lactuca) is derived from the Latin word “lac” or “milk”. Among all the lettuce varieties,
Romaine lettuce variety is famous for its nutrition values. Lettuce is mainly used in food items like
wraps, sandwiches apart from using as leafy vegetable. The plant can vary in its size, shape, Leaf
type and generally Leaves of the plant form a dense head or loose rosette, crispy texture and slightly
bitter in taste with milky juice as fresh condition. Lettuce varieties are mostly eaten fresh, and
served as salads, although it is also seen in other kinds of food, such as soups, sandwiches and
wraps; it can also be grilled. All types of lettuce are good for health. As a vegetable, it provides
fibre, vitamins, minerals and phytochemicals for very few calories. Lettuce is a rich source of
folate, such as vitamin B, need to make and repair DNA cells, and vitamin K, nutrient essential for
healthy bones. It grows in various types of soil, but it gives good results when grown in sandy
loam and silt loam soil. Its Ideal soil pH should be about 6 to 6.8. Waterlogged condition is not

good for its growth and lettuces are harvested prior to flowering.

Lettuce has been used as a medicine for dierent ailments including stomach problems,
inflammation, pain and urinary tract infections from ancient times due to the presence of secondary
metabolites such as terpenoids, flavonoids and phenols Nowadays, consumption of organic
vegetables, including lettuce, is surging because of the fast-growing human population, rapid
urbanization and increased health concerns. This vegetable requires a high rate of nitrogen for
growth and development.Lettuce (Lactuca sativa L.), an annual leafy herb is one of the most
popular salad crops which mainly grows in temperate regions and in some cases in the tropic and
sub-tropic regions of the world. The best temperature for cultivation of lettuce is 18-25°C and the
night temperature is 10-15°C (Ryder, 1998; Lindquist, 1960). The nutritive value of lettuce is very
high which contains vitamin A and C, minerals (calcium, phosphorus and iron), protein,
carbohydrate, fat, etc. (Gopalan and Balaraman, 1966). Lettuce is also known as anodyne, sedative,
diuretic and expectorant (Kallo, 1986). It is a newly introduced crop in Bangladesh and getting
popularity day by day though its production package is not much known to the Bangladeshi
farmers. The supply of nutrient and production technology plays a vital role in the production and

quality of lettuce. Being a succulent vegetable, fertilizer application in appropriate time with
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and higher resistance to environmental constraints (Aghaye Noroozlo et al., 2019).
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The organic production and consumption of leafy green vegetables such as lettuce is very important interms of human and ecosystem health (Naiji and Souri, 2018; Serri et al., 2021). 
As generally in conventional farming, high rates of chemical fertilizers are generally are applied in vegetable cultivation resulting in environmental pollution and human health risk (Aslani and Souri, 2018; Souri et al., 2018; Ahmadi and Souri, 2018).

Serri, F., Souri, M.K. and Rezapanah, M., 2021. Growth, biochemical quality and antioxidant capacity of coriander leaves under organic and inorganic fertilization programs. Chemical and Biological Technologies in Agriculture, 8(1), pp.1-8.
Ahmadi, M., and Souri, M.K. (2018). Growth and mineral elements of coriander (Corianderum sativum L.) plants under mild salinity with different salts. Acta Physiologia Plantarum, 40: 94-99.
Aslani, M., and Souri, M.K. (2018). Growth and Quality of Green Bean (Phaseolus vulgaris L.) under Foliar Application of Organic Chelate Fertilizers. Open Agriculture. 2018; 3: 146–154.
Naiji, M. and Souri, M.K., (2018). Nutritional value and mineral concentrations of sweet basil under organic compared to chemical fertilization, J of Hortorum Cultus, 17(2): 167175.
Souri, M.K., Rashidi, M. and Kianmehr, M.H., (2018). Effects of manure-based urea pellets on growth, yield, and nitrate content in coriander, garden cress, and parsley plants. Journal of Plant Nutrition, 41(11):1405-1413.
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appropriate dose and sufficient irrigation by using proper method is also the prerequisite for the
cultivation of lettuce. Deficiency of soil nutrient is now considered as one of the major constraints
to successful upland crop production in Bangladesh (Islam and Noor, 1982). As organic farming
eliminates agrichemicals and reduces other external inputs to improve the environment as well as
farm economics, organic farming can play a vital role in the maximum profitable production of
lettuce with sustaining soil fertility than the use of nutrient deficiency in the soils (Uddin et al.,
1995). The experiment was undertaken to observe the growth and yield of lettuce under different
combinations of NPK along with organic manures application, to find out the suitable organic
manure for higher production, and to investigate the proper dose for the maximum production of

lettuce.

MATERIALS AND METHODS

This investigation “Studies on Use of NPK and Organic Manure on Growth, Yield and
Quality of Lettuce (Lactuca sativa) cv. Grand Rapid.” Was carried out at the Department of
Horticulture, Naini Agricultural Institute, SHUATS, Prayagraj during the year 2021. All the

facilities necessary for cultivation, including labour were made available in the department.

RESULT AND DISCUSSION

The investigation entitled “Studies on Use of NPK and Organic Manure on Growth,
Yield and Quality of Lettuce (Lactuca sativa) cv. Grand Rapid”. Were carried out at Departmental
Field of Horticulture, Sam Higginbottom University of Agriculture, Technology and Sciences,
Prayagraj (U.P.). in the year 2020-2021. The results of the investigation, regarding the Lettuce on
growth, yield and quality have been presented in table . The result of the experiment has been

presented under the following heading.
GROWTH PARAMETERS

* The maximum Plant Height at 15 days (13.9 cm) was recorded in treatment T5 and
minimum in the treatment TO (5.7 cm). The maximum plant height at 30 days (17.9 cm)
was recorded in treatment T5 and minimum in TO (10.1 cm).The maximum plant height
at 45 days (21.0 cm) was recorded in treatment T5 and minimum in TO (13.1 cm)

* The maximum Number of Leaves at 15 days (10.9) was recorded in treatment T5 and

minimum Number of leaves in TO (8.0).The maximum Number of leaves at 30 days (15.9)


Nowadays, there is need for a integrated approach of soil fertility and crop nutrition that better preserves the ecosystem and our natural resources (Souri, 2016; Souri et al., 2009; Souri et al., 2017).

1.	Serri, F., Souri, M.K. and Rezapanah, M., 2021. Growth, biochemical quality and antioxidant capacity of coriander leaves under organic and inorganic fertilization programs. Chemical and Biological Technologies in Agriculture, 8(1), pp.1-8.
2.	Ahmadi, M., and Souri, M.K. (2018). Growth and mineral elements of coriander (Corianderum sativum L.) plants under mild salinity with different salts. Acta Physiologia Plantarum, 40: 94-99.
3.	Aslani, M., and Souri, M.K. (2018). Growth and Quality of Green Bean (Phaseolus vulgaris L.) under Foliar Application of Organic Chelate Fertilizers. Open Agriculture. 2018; 3: 146–154.
4.	Naiji, M. and Souri, M.K., (2018). Nutritional value and mineral concentrations of sweet basil under organic compared to chemical fertilization, J of Hortorum Cultus, 17(2): 167175.
5.	Souri, M.K., Rashidi, M. and Kianmehr, M.H., (2018). Effects of manure-based urea pellets on growth, yield, and nitrate content in coriander, garden cress, and parsley plants. Journal of Plant Nutrition, 41(11):1405-1413.
	Souri, M.K., Sooraki, F.Y. and Moghadamyar, M., (2017). Growth and quality of cucumber, tomato, and green bean under foliar and soil applications of an aminochelate fertilizer. Hortic. Environ. Biotechnol., 58(6), pp.530-536.
Souri, M.K., (2016). Plants adaptation to control nitrification process in tropical region; case study with Acrocomia totai and Brachiaria humidicola plants. Open Agriculture, 1(1): 144-150.
Souri, M.K., Neumann, G. and Römheld, V., (2009). Nitrogen forms and water consumption in tomato plants. Horticulture Environment and Biotechnology, 50(5), pp.377-383.
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was recorded in treatment T5 and minimum in TO (13.2).The maximum Number of leaves
at 45 days (21.1) was recorded in treatment T5 and minimum in TO (18.4)

* The maximum Leaf Length at 15 days (8.62cm) was recorded in treatment T5 and
minimum Leaf Length in TO (6.07 cm). The maximum Leaf Length at 30 days (12.60 cm)
was recorded in treatment TS5 and minimum in TO (11.22 cm). The maximum Leaf Length
at 45 days (19.90cm) was recorded in treatment T5 and minimum in TO (13.94 cm)

* The maximum Leaf Width at 15 days (8.7 cm) was recorded in treatment T5 and minimum
in TO (4.7 cm). The maximum leaf width at 30 days (12.0 cm) was recorded in treatment
T5 and minimum in TO (8.0 cm). The maximum leaf width at 45 days (16.2 cm) was
recorded in treatment T5 and minimum in TO (12.2 cm)

+  The maximum Leaf Area at 15 days (130.4 cm?) was recorded in treatment and minimum
recorded in the treatment TO (89.8 cm?). The maximum Leaf Area at 30 days
(220 cm?) was recorded in treatment T5 and minimum in TO (112.8 cm?). The maximum
Leaf Area at 45 days (232.5 cm?) was recorded in treatment T5 and minimum in TO
(125.3cm?).

«  The maximum Leaf Area index at 15 days (5.1 cm?) was recorded in treatment T5 and
minimum Leaf Area index in TO (3.0cm?).The maximum Leaf Area index at 30 days
(8.3cm?) was recorded in treatment T5 and minimum in the treatment TO (62cm?). The
maximum Leaf Area index at 45 days (20.4cm?) was recorded in treatment T5 and

minimum Leaf Area index in TO (18.2cm?).
YIELD AND QUALITY PARAMETERS

* The maximum Leaf Weight (102.9 g) was record in treatment T5 followed by T6 (93.8 g)
and minimum leaf weight was record in treatment TO (50.9 g)

* The maximum Leaf Yield / plot (10.2 kg) was record in treatment T5 followed by T6 (8.4
kg) and minimum leaf yield / plot was record in treatment TO (3.7 kg)

* The maximum Leaf Yield (t /ha) (22.4 t) was record in treatment T5 followed by T6 (18.7

t) and minimum leaf yield (t/ha) was record in treatment TO (8.1 t)

* The maximum TSS Content (3.4°Brix) was record in treatment T5 followed by T6

(3.2°Brix) and minimum TSS content was record in treatment TO (1.8°Brix)



UNDER PEER REVI EW

*  The maximum Vitamin-C Content (3.5) was record in treatment T5 followed by T6 (3.2)

and minimum vitamin-c content was record in treatment TO (1.9)
CONCLUSION

Based on the present investigation, it is concluded that the treatment T5 (50% RDF + 25%
FYM + 25% Poultry manure) was found to be superior all-over other treatments with respect to
Plant height, Number of leaves, Leaf length, Leaf width, Leaf area, Leaf area index, Leaf weight,
Leaf yield plot?, Leaf yield tonnes ha™, Vitamin C content and TSS of Lettuce under the agro-
climatic condition of prayagraj. The result of the experiment indicate that the highest growth, yield
and quality of lettuce was obtained and Studies revealed that the treatment T5 was the best for

maximizing the production of lettuce which was also economically profitable.
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Table.1

- Effect of different combinations of NPK and Organic manure on

Plant height,No. of leaves, Leaf length.

Treatments

Treatment
combinations

Plant Height (cm)

No. of leaves

Leaf length (cm)

15
DAP

30
DAP

45
DAP

15
DAP

30
DAP

45
DAP

15
DAP

30
DAP

45
DAP

TO

100% RDF
(100 kg N +50
kg P20s + 50 kg
K20s)

5.7

10.1

131

8.0

13.2

18.4

6.07

11.22

13.94

T1

50% RDF +
50% FYM

6.6

10.6

13.7

8.3

134

19.0

6.29

11.40

16.81

T2

50% RDF +
50%
Vermicompost

7.2

11.2

14.2

9.0

14.0

19.9

6.49

11.61

16.91

T3

50% RDF +
50% Poultry
manure

9.6

13.7

16.8

9.1

141

20.1

6.74

11.72

17.63

T4

50% RDF +
25% FYM +
25%
Vermicompost

10.1

141

17.2

9.4

145

20.5

6.91

11.88

18.07

T5

50% RDF +

25% FYM +

25% Poultry
manure

13.9

17.9

21.0

10.9

15.9

21.1

8.62

12.60

19.90

T6

50% RDF +
25%
Vermicompost
+ 25% Poultry
manure

10.6

14.7

17.7

9.9

14.7

20.7

7.04

12.04

19.64

T7

25% RDF +
25% FYM
+25%
Vermicompost
+ 25% Poultry
manure

6.9

10.9

13.9

8.8

13.8

19.2

6.41

11.56

16.81

S.Ed ()

0.25

0.19

0.21

0.25

0.25

0.39

0.15

0.19

0.17
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Table.2

C.Dat5%

0.77

0.58

0.65

0.77 | 0.76

1.17 | 0.45

0.58

0.52

CV

4.95

2.56

2.32

4.80 | 3.04

3.37 | 3.76

2.83

1.69

Leaf width , Leaf area , Leaf area index Leaf wieght.

— Effect of different combinations of NPK and Organic manure on

Leaf area index Leaf
Leaf width (cm) Leaf area (cm) (cm?) Wieght
Treatments )]
15 30 45 15 30 45 15 30 45
DAP | DAP | DAP | DAP | DAP | DAP | DAP | DAP | DAP

TO 4.7 80 | 122 | 89.8 | 1128 | 1253 | 3.0 6.2 | 18.2 87.9

T1 53 87 | 129 | 96.7 | 119.7 | 1322 | 3.3 6.5 | 18.3 89.1

T2 5.8 9.2 134 | 1175 | 1775 | 190.0 | 4.0 7.2 19.0 91.3

T3 6.2 9.6 | 13.7 | 120.6 | 190.4 | 203.3 | 4.3 7.4 | 193 95.1

T4 6.6 99 | 14.1 | 124.0 | 207.5 | 220.0 | 4.6 7.8 | 19.6 97.9
T5 8.7 | 12.0 | 16.2 | 130.4 | 220.0 | 2325 | 5.1 83 | 204 | 107.6
T6 74 | 10.7 | 149 | 128.6 | 216.5 | 229.0 | 4.9 80 | 199 | 103.9

T7 55 89 | 13.1 | 109.9 | 156.9 | 169.4 | 3.6 6.8 | 18.8 83.3
S.Ed (2) 025 | 025 | 0.25 | 0.01 | 152 | 152 | 0.02 | 0.04 | 0.09 1.62
CDat5% | 0.75 | 0.75 | 0.75 | 0.04 | 461 | 462 | 0.07 | 0.13 | 0.26 491
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Table.3

CV 6.78 | 442 | 308 | 0.02 | 150 | 140 | 098 | 1.05 | 0.78 2.97

— Effect of different combinations of NPK and Organic manure on
Leaf yield/plot , Leaf yield/ha , TSS, Vitamin c

Leaf TSS
Treatments Leaf yield /plot (kg) Yield /ha N Vitamin ¢
(°Brix)
()
TO 6.3 14.1 1.8 1.9
T1 6.7 14.8 2.0 2.1
T2 7.4 16.4 2.5 2.6
T3 7.8 17.3 2.6 2.7
T4 8.3 18.5 3.0 3.1
T5 10.5 234 3.4 3.5
T6 9.3 20.7 3.2 3.2
T7 6.6 14.6 2.2 2.3
S.Ed (%) 0.24 0.53 0.07 0.08
C.D at5% 0.72 1.60 0.22 0.24
CV 5.42 5.24 4.90 5.04
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