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Statistical Analysis
�e data collected were subjected to descriptive and quantitative 

analysis using analysis of variance (ANOVA) using (SAS, 2003). 
Means of signi�cant treatments were separated using the Fisher’s 
Least Signi�cant Di�erence at 0.01 and 0.05 probability level (Steel and 
Torrie, 1987) [18].

Results
In�uence of foliar application of Manganese and naphthalene 
acetic acid on 

Magnesium, Manganese and Phosphorus contents of cucumber 
variety

�e Table 1 below shows the mean values and standard error of 
interaction of variety, naphthalene acetic acid and Manganese on 
Magnesium, Manganese and Phosphorus contents of cucumber fruit. 
As the concentration of manganese applied to Poinsett variety that 
received no naphthalene acetic acid (NAA) application increased, 
Magnesium content of cucumber fruit increase) [19]. However, 
the Magnesium content of cucumber fruit of Marketer variety that 
received no application of naphthalene acetic acid initially increased 
but remained constant therea�er. Furthermore, as the concentration 
of Manganese applied to Poinsett variety with 50 ppm NAA increased, 
Magnesium content of cucumber fruit initially increased but later 
reduced. Also, increase in concentration of Manganese applied with 
50 ppm NAA to Marketer variety decreased the Magnesium content 
of cucumber fruit. Moreover, as the concentration of Manganese 
applied to Poinsett variety with 100 ppm NAA application increased, 
Magnesium content of cucumber fruit decreased therea�er increased. 
Also, the Magnesium content of cucumber fruit of Marketer variety 
in the �rst instance decreased but later increased with the increase in 
concentration of Manganese applied with 100 ppm NAA) [20].

Based on Manganese content of cucumber fruit, as the 
concentration of Manganese applied to Poinsett variety with no 
NAA application increased, Manganese content in cucumber fruit of 
Poinsett initially decreased and therea�er increased while in Marketer 

variety, Manganese content of the cucumber fruit drastically decreased 
as the concentration of Manganese applied increased with no NAA 
application. Similarly, as the concentration of Manganese applied to 
Poinsett variety that received 50 ppm NAA application increased, 
Manganese content of cucumber fruit increased therea�er reduced 
while in Marketer variety, the Manganese content of cucumber fruit 
decreased with the increased in Manganese concentration applied and 
50 ppm NAA. Also, Manganese content of cucumber fruit of Poinsett 
variety initially decreased but later drastically increased with the 
increase in application of Manganese applied with 100 ppm NAA to 
Poinsett variety. However, the Manganese content of cucumber fruit of 
Marketer variety also decreased therea�er increased with increased in 
concentration of Manganese applied with 100 ppm NAA) [21].

Additionally, the Phosphorus content of cucumber fruit decreased 
as the concentration of Manganese applied to Poinsett variety with 
no NAA application increased while in Marketer variety, increased in 
concentration of Manganese applied with no NAA application lead 
to initial decreased in Manganese content of cucumber fruit but later 
increased. Likewise, as the concentration of Manganese applied to 
Poinsett variety with 50 ppm NAA application increased, Phosphorus 
content of cucumber fruit increased therea�er decreased. Also, increase 
in concentration of Manganese applied to Marketer variety with 50 
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crude protein in cucumber fruit of Poinsett variety decreased therea�er 
increased as the concentration of Manganese applied increased with 
50 ppm NAA application. Meanwhile, in Marketer variety, increase in 
concentration of Manganese applied with 50 ppm NAA application 
initially resulted in increase in percentage crude protein of cucumber 
fruit but later reduced. Similarly, as the concentration of Manganese 
applied to Poinsett variety with 100 ppm NAA application increased, 
percentage crude protein of cucumber fruit decreased but later 
drastically increased while the Marketer variety with 100 ppm NAA 
application, increased the percentage crude protein but remained 
stagnant therea�er) [23]. Furthermore, percentage carbohydrate in 
cucumber fruit decreased in Poinsett variety therea�er increased, as 
the concentration of Manganese applied with no NAA application 
increased while the percentage carbohydrate in cucumber fruit 
of Marketer variety with no NAA application increased but later 
decreased. Also, the percentage carbohydrate of cucumber fruit 
decreased as the concentration of Manganese applied to Poinsett 
variety that received 50 ppm NAA application increased whereas, in 
Marketer variety, increase in concentration of Manganese applied with 
50 ppm NAA increased the percentage carbohydrate of cucumber 
fruit. Increase in concentration of Manganese with 100 ppm NAA 
application to Poinsett variety initially remained stagnant in percentage 
carbohydrate and therea�er increased. But in Marketer variety, 
increase in concentration of Manganese applied with 100 ppm NAA 
application decreased the percentage carbohydrate of cucumber fruit 
later increased. Likewise, as the concentration of Manganese applied 
to Poinsett variety with no NAA application increased, the percentage 
ash content of cucumber fruit decreased but later increased while in 
Marketer variety with no NAA application, percentage ash content 
increased. Also, increase in concentration of Manganese applied to 
Poinsett with 50 ppm NAA application, increased the percentage ash 
content of cucumber fruit while in Marketer variety, with 50 ppm 
NAA application, percentage ash content initially decreased therea�er 
increased. �e percentage ash content of cucumber fruit in Poinsett 
variety increased as the concentration of Manganese applied increase 
with 100 ppm NAA. Marketer variety with 100 ppm NAA application 
increased the percentage ash content of cucumber fruit but remained 

stagnant therea�er) [24, 25].

Moreover, mean values and standard error of interactions of variety, 
naphthalene acetic acid and Manganese on percentage crude fat, crude 
�bre, moisture content and dry matter are shown in Table 3. As the 
concentration of Manganese applied to Poinsett variety with no NAA 
application increased, percentage crude fat of cucumber fruit decreased 
but later increased while the percentage crude fat in cucumber fruit of 
Marketer variety increased with no NAA application. �e percentage 
crude fat of cucumber fruit of Poinsett variety decreased as the 
concentration of Manganese applied with 50 ppm NAA application to 
Poinsett variety increased, whereas in Marketer variety with the same 
level of NAA application, the percentage crude fat of cucumber fruit 
increased. As the concentration of Manganese applied with 100 ppm 
NAA application increased, the percentage crude fat of cucumber 
fruit of Poinsett variety increased. However, percentage crude fat of 
cucumber fruit of Marketer variety also increased with increased in 
concentration of Manganese applied with 100 ppm NAA application) 
[26, 27].

Based on percentage crude �bre of cucumber fruit, as the 
concentration of Manganese applied to Poinsett variety with no NAA 
application increased, the percentage crude �bre of cucumber fruit 
of Poinsett variety initially decreased, therea�er increased. Also, the 
percentage crude �bre of cucumber fruit of Marketer variety that 
received no application of NAA in the �rst instance increased but 
later decreased. Similarly, the percentage crude �bre of cucumber 
fruit of Poinsett variety decreased with increase in concentration of 
Manganese applied and 50 ppm NAA application while in Marketer 
variety, there was drastical decrease in percentage crude �bre therea�er 
slightly increased with 50 ppm NAA application . Also, as Manganese 
concentration applied to Poinsett variety increase with 100 ppm NAA 
application, the percentage crude �bre of cucumber fruit of Poinsett 
variety increased. Meanwhile, Marketer variety with the same NAA 
application level resulted in initial decrease in percentage crude �bre 
and therea�er increased) [28].

Additionally, as the concentration of Manganese applied to Poinsett 
variety that received no NAA application increased, percentage 

     Interactions
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moisture content of cucumber fruit decreased therea�er increased. 
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was produced from the application of 100 ppm NAA and 50 ppm 
Mn whereas in Marketer variety, 100 ppm NAA and 50 ppm Mn 
contributed to the highest carbohydrate (59.80%). �e least amount 
of carbohydrate (53.56%) was produced from the Poinsett and 0 ppm 
NAA and 50 ppm Mn. It is important to note that samples with high 
carbohydrate content might not be best for diabetic and hypertensive 
patients requiring low sugar diets.

Furthermore, the highest percentage ash content was found in 
Poinsett interacting with 50 ppm NAA, and 100 ppm Mn. Also, the 
best ash content (13.96%) in Marketer variety was in�uenced by the 
application of 100 ppm NAA and 100 ppm Mn. �e result was in 
agreement with the �nding of Bello et al. (2008) that reported that 
high ash contents are expected to have high concentrations of various 
mineral elements, which are expected to speed up metabolic processes 
and improve growth and development.

Moreover, according to the results, the interaction of 0 ppm NAA 
and 100 ppm Mn with Poinsett produced the highest percentage crude 

https://www.google.com/search?q=Effect+of+different+plant+regulators+on+growth%2C+yield+and+in+quality+parameters+cucumber+(Cucumis+sativus+L.)+under+polyhouse+conditions&oq=Effect+of+different+plant+regulators+on+growth%2C+yield+and+in+quality+parameters+
https://www.google.com/search?q=Effect+of+different+plant+regulators+on+growth%2C+yield+and+in+quality+parameters+cucumber+(Cucumis+sativus+L.)+under+polyhouse+conditions&oq=Effect+of+different+plant+regulators+on+growth%2C+yield+and+in+quality+parameters+
https://www.google.com/search?q=Effect+of+different+plant+regulators+on+growth%2C+yield+and+in+quality+parameters+cucumber+(Cucumis+sativus+L.)+under+polyhouse+conditions&oq=Effect+of+different+plant+regulators+on+growth%2C+yield+and+in+quality+parameters+
https://www.google.com/search?q=Zinc+in+soils+and+crop+nutrition&sca_esv=572214004&ei=6oMlZaSoJ5uhhwPLmr5Y&ved=0ahUKEwikxYyB--uBAxWb0GEKHUuNDwsQ4dUDCBA&uact=5&oq=Zinc+in+soils+and+crop+nutrition&gs_lp=Egxnd3Mtd2l6LXNlcnAiIFppbmMgaW4gc29pbHMgYW5kIGNyb3AgbnV


Citation: Animasahun TT, Opabode JT(2023) Modulation of nutritional qualities of cucumber fruits by foliar application of naphthalene acetic acid and 
manganese. Adv Crop Sci Tech 11: 625.

Page 7 of 7

Adv Crop Sci Tech, an open access journal Volume 11 • Issue 10 • 1000625

3. Al-Masoum AA, Al-Masri AA (1999) Effect of ethephon on flowering and yield of 
monoecious cucumber. Egyptian Journal of Horticulture 26: 229-236.

4. AOAC (2006) Official Methods of Analysis (18th edition) Association of Official 
Analytical Chemists International. Maryland, USA, 614-621.

5. Bello, Falade MO, Adewusi OS, Olawole SR (2008) Studies on the chemical 
compositions and anti-nutrients of some lesser known Nigerian fruits. African 
Journal of Biotechnology 7: 3972-3979.

6. Ekwu LG (2007) Vegetative and Yield Response of Cucumber (Cucumis 
sativus L.) to Staking and Nitrogen Fertilizer Application. Journal of Applied 
Sciences 19: 7509-7519.

7. El-Wanis, Mona A, Abdel- Bakey M, Salman MH (2012) Effect of grafting and 
salt stress on the growth, yield and quality of cucumber growth in NFT system. 
Journal of Applied Science Research. 8: 5059-5067.

8. Eruvbetine D (2003) Canine Nutrition and Health. A paper presented at the 
seminar organized by Kensington Pharmaceuticals Nig. Ltd., Lagos on August 
21, 2003.

9. Figuerola, Hurtado, Estevex FML, Chiffelle AM, Asenjo I, et al. (2005) Fibre 
concentrates from apple pomace and citrus peel as potential fibre sources for 
food enrichment. Food chemistry 9:395-401.

10. Girma K, Martin KL, Freeman KW, Mosali J, Teal RK, et al.(2007) 
Determination of optimum rate and growth for foliar applied phosphorus in corn. 
Communications in Soil Science and Plant Analysis 38: 1137-1154.

11. Gomez, Gomez KA, (1984) Statistical procedures for Agriculture Research. 
Second Ed. Wiely 130-170. 

12. Hansch, Mendel R (2009) Physiological functions of minerals micronutrient 
(Cu, Mn, Fe, Ni, Mo, B, Cl). Current opinion in Plant Biology 12:259-266.

13. Hartz TK (2011) The assessment of soil and crop nutrients status in the 
development of efficient fertilizer recommendations.

14. Hays VW, Swenson MJ (1985) Minerals and Bones. In: Dukes’ Physiology of 
Domestic Animals. Tenth Edition 5: 449-466.

15. Ibeawuchi I, Iheoma I, Obilo OR, Obiefuna OP (2008) Effect of time mulch 
application on the growth and yield of cucumber (Cucumis sativus L.) in Owerri, 
Southeastern Nigeria. Life Science Journal 5: 68 -71.

16. Igile, Iwara GO, Mgbeje IA, Uboh BI, Ebong FE, et al. (2013) Phytochemical, 
Proximate and Nutrient composition of Vernoniacal vaona Hook (Asterecea): A 
Green-leafy vegetable in Nigeria. Journal of Food Resource Science 2: 111-122. 

17. Kumar, Kumar D, Singh S, Rashmi J, Vashistha N, et al. (2010) Free radical 
scavenging and analgesic activities of Cucumis sativus L. fruit extract. Journal 
of Young Pharmacology, 2: 365-368.

18. Malhotra VK (1998) Biochemistry for Students. Tenth Edition. Jaypee Brothers 
Medical Publishers (P) Ltd, New Delhi, India 125-128.

19. Okoro, Achuba IO (2012) Proximate and mineral analysis of some wild edible 
mushrooms. African Journal of Biotechnology 11:7720-7724.

20. Oloyede, Agbaje FM, Obisesan GO (2013) 

https://www.google.com/search?q=Effect+of+ethephon+on+flowering+and+yield+of+monoecious+++cucumber&sca_esv=572214004&ei=hYQlZcCQBduFoATco6-4Bw&ved=0ahUKEwiA597K--uBAxXbAogKHdzRC3cQ4dUDCBA&uact=5&oq=Effect+of+ethephon+on+flowering+and+yield+of+monoecious+++
https://www.google.com/search?q=Effect+of+ethephon+on+flowering+and+yield+of+monoecious+++cucumber&sca_esv=572214004&ei=hYQlZcCQBduFoATco6-4Bw&ved=0ahUKEwiA597K--uBAxXbAogKHdzRC3cQ4dUDCBA&uact=5&oq=Effect+of+ethephon+on+flowering+and+yield+of+monoecious+++
https://www.google.com/search?q=Official+Methods+of+Analysis+%2818th+edition%29+Association+of+Official+Analytical+Chemists+International&sca_esv=572463874&ei=RmYmZeTBIvidseMPxvWa2AI&ved=0ahUKEwjk_Ojw0u2BAxX4TmwGHca6BisQ4dUDCBA&uact=5&oq=Official+Methods+of+Analysis+%2818th+edition%29+Association+of+Official+Analytical+Chemists+International&gs_lp=&sclient=gws-wiz-serp
https://www.google.com/search?q=Official+Methods+of+Analysis+%2818th+edition%29+Association+of+Official+Analytical+Chemists+International&sca_esv=572463874&ei=RmYmZeTBIvidseMPxvWa2AI&ved=0ahUKEwjk_Ojw0u2BAxX4TmwGHca6BisQ4dUDCBA&uact=5&oq=Official+Methods+of+Analysis+%2818th+edition%29+Association+of+Official+Analytical+Chemists+International&gs_lp=&sclient=gws-wiz-serp
https://www.google.com/search?q=Studies+on+the+chemical+compositions+and+anti-nutrients+of+some+lesser+known+Nigerian+fruits&oq=Studies+on+the+chemical+compositions+and+anti-nutrients+of+some+lesser+known+Nigerian+fruits&aqs=chrome..69i57.3069j0j15&sourcei
https://www.google.com/search?q=Studies+on+the+chemical+compositions+and+anti-nutrients+of+some+lesser+known+Nigerian+fruits&oq=Studies+on+the+chemical+compositions+and+anti-nutrients+of+some+lesser+known+Nigerian+fruits&aqs=chrome..69i57.3069j0j15&sourcei
https://www.google.com/search?q=Vegetative+and+Yield+Response+of+Cucumber+%28Cucumis+sativus+L.%29+to+Staking+and+Nitrogen+Fertilizer+Application&sca_esv=572214004&ei=JIYlZeLuCvXhseMPi72CmA8&ved=0ahUKEwjikNaQ_euBAxX1cGwGHYueAPMQ4dUDCBA&uact=5&oq=Vegetative
https://www.google.com/search?q=Vegetative+and+Yield+Response+of+Cucumber+%28Cucumis+sativus+L.%29+to+Staking+and+Nitrogen+Fertilizer+Application&sca_esv=572214004&ei=JIYlZeLuCvXhseMPi72CmA8&ved=0ahUKEwjikNaQ_euBAxX1cGwGHYueAPMQ4dUDCBA&uact=5&oq=Vegetative
https://www.google.com/search?q=Effect+of+grafting+and+salt+stress+on+the+growth%2C+yield+and+quality+of+cucumber+growth+in+NFT+system&sca_esv=572214004&ei=uIYlZZLfBNCk2roP6cy76Aw&ved=0ahUKEwiSm5nX_euBAxVQklYBHWnmDs0Q4dUDCBA&uact=5&oq=Effect+of+grafting+an
https://www.google.com/search?q=Effect+of+grafting+and+salt+stress+on+the+growth%2C+yield+and+quality+of+cucumber+growth+in+NFT+system&sca_esv=572214004&ei=uIYlZZLfBNCk2roP6cy76Aw&ved=0ahUKEwiSm5nX_euBAxVQklYBHWnmDs0Q4dUDCBA&uact=5&oq=Effect+of+grafting+an
https://www.google.com/search?q=Canine+Nutrition+and+Health.+A+paper+presented+at+the+seminar+organized+by++Kensington++Pharmaceuticals++Nig&sca_esv=572463874&ei=EGUmZYmSO4nuseMPhumq4Aw&ved=0ahUKEwiJ2pjd0e2BAxUJd2wGHYa0CswQ4dUDCBA&uact=5&oq=Canine+Nutrition+and+Health.+A+paper+presented+at+the+seminar+organized+by++Kensington++Pharmaceuticals++Nig&gs_lp=&sclient=gws-wiz-serp
https://www.google.com/search?q=Canine+Nutrition+and+Health.+A+paper+presented+at+the+seminar+organized+by++Kensington++Pharmaceuticals++Nig&sca_esv=572463874&ei=EGUmZYmSO4nuseMPhumq4Aw&ved=0ahUKEwiJ2pjd0e2BAxUJd2wGHYa0CswQ4dUDCBA&uact=5&oq=Canine+Nutrition+and+Health.+A+paper+presented+at+the+seminar+organized+by++Kensington++Pharmaceuticals++Nig&gs_lp=&sclient=gws-wiz-serp
https://www.google.com/search?q=Fibre+concentrates+from+apple+pomace+and+citrus+peel+as+potential+fibre+sources+for+food+enrichment&sca_esv=572214004&ei=4oYlZeWjAvzN2roP-eCvIA&ved=0ahUKEwjlnJrr_euBAxX8plYBHXnwCwQQ4dUDCBA&uact=5&oq=Fibre+concentrates+from+a
https://www.google.com/search?q=Fibre+concentrates+from+apple+pomace+and+citrus+peel+as+potential+fibre+sources+for+food+enrichment&sca_esv=572214004&ei=4oYlZeWjAvzN2roP-eCvIA&ved=0ahUKEwjlnJrr_euBAxX8plYBHXnwCwQQ4dUDCBA&uact=5&oq=Fibre+concentrates+from+a
https://www.google.com/search?q=Fibre+concentrates+from+apple+pomace+and+citrus+peel+as+potential+fibre+sources+for+food+enrichment&sca_esv=572214004&ei=4oYlZeWjAvzN2roP-eCvIA&ved=0ahUKEwjlnJrr_euBAxX8plYBHXnwCwQQ4dUDCBA&uact=5&oq=Fibre+concentrates+from+a
https://www.google.com/search?q=Determination+of+optimum+rate+and+growth+for+foliar+applied+phosphorus+in+corn&sca_esv=572214004&ei=G4clZcbPPMPO2roPh8qJ6AM&ved=0ahUKEwiGyeuG_uuBAxVDp1YBHQdlAj0Q4dUDCBA&uact=5&oq=Determination+of+optimum+rate+and+growth+for+
https://www.google.com/search?q=Statistical+procedures+for+Agriculture+Research.+Second+Ed&sca_esv=572214004&ei=R4clZe7_C4_f2roP9sSk6Ag&ved=0ahUKEwiuv7ib_uuBAxWPr1YBHXYiCY0Q4dUDCBA&uact=5&oq=Statistical+procedures+for+Agriculture+Research.+Second+Ed&gs_lp=
https://www.google.com/search?q=Statistical+procedures+for+Agriculture+Research.+Second+Ed&sca_esv=572214004&ei=R4clZe7_C4_f2roP9sSk6Ag&ved=0ahUKEwiuv7ib_uuBAxWPr1YBHXYiCY0Q4dUDCBA&uact=5&oq=Statistical+procedures+for+Agriculture+Research.+Second+Ed&gs_lp=
https://www.google.com/search?q=Physiological+functions+of+minerals+micronutrient+%28Cu%2C+Mn%2C+Fe%2C+Ni%2C+Mo%2C+B%2C+Cl+%29&sca_esv=572214004&ei=e4clZa_KKeW22roP9eaM6A0&ved=0ahUKEwjv87u0_uuBAxVlm1YBHXUzA90Q4dUDCBA&uact=5&oq=Physiological+functions+of+mi
https://www.google.com/search?q=Physiological+functions+of+minerals+micronutrient+%28Cu%2C+Mn%2C+Fe%2C+Ni%2C+Mo%2C+B%2C+Cl+%29&sca_esv=572214004&ei=e4clZa_KKeW22roP9eaM6A0&ved=0ahUKEwjv87u0_uuBAxVlm1YBHXUzA90Q4dUDCBA&uact=5&oq=Physiological+functions+of+mi
https://www.google.com/search?q=The+assessment+of+soil+and+crop+nutrients+status+in+the+development+of+efficient+fertilizer+recommendations&sca_esv=572463874&ei=rGMmZfX0GNCsseMP9YKseA&ved=0ahUKEwj1-pWz0O2BAxVQVmwGHXUBCw8Q4dUDCBA&uact=5&oq=The+assessment+of+soil+and+crop+nutrients+status+in+the+development+of+efficient+fertilizer+recommendations&gs_lp=&sclient=gws-wiz-serp
https://www.google.com/search?q=The+assessment+of+soil+and+crop+nutrients+status+in+the+development+of+efficient+fertilizer+recommendations&sca_esv=572463874&ei=rGMmZfX0GNCsseMP9YKseA&ved=0ahUKEwj1-pWz0O2BAxVQVmwGHXUBCw8Q4dUDCBA&uact=5&oq=The+assessment+of+soil+and+crop+nutrients+status+in+the+development+of+efficient+fertilizer+recommendations&gs_lp=&sclient=gws-wiz-serp
https://www.google.com/search?q=Minerals+and+Bones.++In%3A++Dukes%E2%80%99+Physiology+of+Domestic+Animals&sca_esv=572463874&ei=ZmMmZe3CJd6bseMP5MST6Ak&ved=0ahUKEwjtjfKR0O2BAxXeTWwGHWTiBJ0Q4dUDCBA&uact=5&oq=Minerals+and+Bones.++In%3A++Dukes%E2%80%99+Physiology+of+Domestic+Animals&gs_lp=Egxnd3Mtd2l6LXNlcnAiQU1pbmVyYWxzIGFuZCBCb25lcy4gIEluOiAgRHVrZXPigJkgUGh5c2lvbG9neSBvZiBEb21lc3RpYyBBbmltYWxzSMQMUJ0FWJ0FcAF4AJABAJgBjQGgAY0BqgEDMC4xuAEDyAEA-AEB-AECqAIKwgIWEAAYAxiPARjlAhjqAhi0AhiMA9gBAcICFhAuGAMYjwEY5QIY6gIYtAIYjAPYAQHiAwQYACBBiAYBugYECAEYCg&sclient=gws-wiz-serp
https://www.google.com/search?q=Minerals+and+Bones.++In%3A++Dukes%E2%80%99+Physiology+of+Domestic+Animals&sca_esv=572463874&ei=ZmMmZe3CJd6bseMP5MST6Ak&ved=0ahUKEwjtjfKR0O2BAxXeTWwGHWTiBJ0Q4dUDCBA&uact=5&oq=Minerals+and+Bones.++In%3A++Dukes%E2%80%99+Physiology+of+Domestic+Animals&gs_lp=Egxnd3Mtd2l6LXNlcnAiQU1pbmVyYWxzIGFuZCBCb25lcy4gIEluOiAgRHVrZXPigJkgUGh5c2lvbG9neSBvZiBEb21lc3RpYyBBbmltYWxzSMQMUJ0FWJ0FcAF4AJABAJgBjQGgAY0BqgEDMC4xuAEDyAEA-AEB-AECqAIKwgIWEAAYAxiPARjlAhjqAhi0AhiMA9gBAcICFhAuGAMYjwEY5QIY6gIYtAIYjAPYAQHiAwQYACBBiAYBugYECAEYCg&sclient=gws-wiz-serp
https://www.google.com/search?q=Effect+of+time+mulch+application+on+the+growth+and+yield+of+cucumber+%28Cucumis+sativus+L.%29+in+Owerri%2C+Southeastern+Nigeria&sca_esv=572214004&ei=5oslZfibD9eghwPt2p7gBQ&ved=0ahUKEwj4psjPguyBAxVX0GEKHW2tB1wQ4dUDCBA&uact=5&
https://www.google.com/search?q=Effect+of+time+mulch+application+on+the+growth+and+yield+of+cucumber+%28Cucumis+sativus+L.%29+in+Owerri%2C+Southeastern+Nigeria&sca_esv=572214004&ei=5oslZfibD9eghwPt2p7gBQ&ved=0ahUKEwj4psjPguyBAxVX0GEKHW2tB1wQ4dUDCBA&uact=5&
https://www.google.com/search?q=Effect+of+time+mulch+application+on+the+growth+and+yield+of+cucumber+%28Cucumis+sativus+L.%29+in+Owerri%2C+Southeastern+Nigeria&sca_esv=572214004&ei=5oslZfibD9eghwPt2p7gBQ&ved=0ahUKEwj4psjPguyBAxVX0GEKHW2tB1wQ4dUDCBA&uact=5&
https://www.google.com/search?q=Phytochemical%2C+Proximate+and+Nutrient+composition+of+Vernoniacal+vaona+Hook+%28Asterecea%29%3A+A+Green-leafy+vegetable+in+Nigeria&sca_esv=572214004&ei=7IclZei9IeLf2roPmau3SA&ved=0ahUKEwjo46Tq_uuBAxXir1YBHZnVDQkQ4dUDCBA&uac
https://www.google.com/search?q=Phytochemical%2C+Proximate+and+Nutrient+composition+of+Vernoniacal+vaona+Hook+%28Asterecea%29%3A+A+Green-leafy+vegetable+in+Nigeria&sca_esv=572214004&ei=7IclZei9IeLf2roPmau3SA&ved=0ahUKEwjo46Tq_uuBAxXir1YBHZnVDQkQ4dUDCBA&uac
https://www.google.com/search?q=Phytochemical%2C+Proximate+and+Nutrient+composition+of+Vernoniacal+vaona+Hook+%28Asterecea%29%3A+A+Green-leafy+vegetable+in+Nigeria&sca_esv=572214004&ei=7IclZei9IeLf2roPmau3SA&ved=0ahUKEwjo46Tq_uuBAxXir1YBHZnVDQkQ4dUDCBA&uac
https://www.google.com/search?q=Biochemistry+for+Students.++Tenth++Edition.++Jaypee+Brothers+Medical+Publishers&sca_esv=572463874&ei=L2ImZZyxG6T7seMPj9agmA0&ved=0ahUKEwjchML9zu2BAxWkfWwGHQ8rCNMQ4dUDCBA&uact=5&oq=Biochemistry+for+Students.++Tenth++Edition.++Jaypee+Brothers+Medical+Publishers&gs_lp=Egxnd3Mtd2l6LXNlcnAiT0Jpb2NoZW1pc3RyeSBmb3IgU3R1ZGVudHMuICBUZW50aCAgRWRpdGlvbi4gIEpheXBlZSBCcm90aGVycyBNZWRpY2FsIFB1Ymxpc2hlcnNIhAtQ7ARY7ARwAXgAkAEAmAGIAaABiAGqAQMwLjG4AQPIAQD4AQH4AQKoAgrCAhYQABgDGI8BGOUCGOoCGLQCGIwD2AEBwgIWEC4YAxiPARjlAhjqAhi0AhiMA9gBAeIDBBgAIEGIBgG6BgQIARgK&sclient=gws-wiz-serp
https://www.google.com/search?q=Biochemistry+for+Students.++Tenth++Edition.++Jaypee+Brothers+Medical+Publishers&sca_esv=572463874&ei=L2ImZZyxG6T7seMPj9agmA0&ved=0ahUKEwjchML9zu2BAxWkfWwGHQ8rCNMQ4dUDCBA&uact=5&oq=Biochemistry+for+Students.++Tenth++Edition.++Jaypee+Brothers+Medical+Publishers&gs_lp=Egxnd3Mtd2l6LXNlcnAiT0Jpb2NoZW1pc3RyeSBmb3IgU3R1ZGVudHMuICBUZW50aCAgRWRpdGlvbi4gIEpheXBlZSBCcm90aGVycyBNZWRpY2FsIFB1Ymxpc2hlcnNIhAtQ7ARY7ARwAXgAkAEAmAGIAaABiAGqAQMwLjG4AQPIAQD4AQH4AQKoAgrCAhYQABgDGI8BGOUCGOoCGLQCGIwD2AEBwgIWEC4YAxiPARjlAhjqAhi0AhiMA9gBAeIDBBgAIEGIBgG6BgQIARgK&sclient=gws-wiz-serp
https://www.google.com/search?q=Proximate+and+mineral+analysis+of+some+wild+edible+mushrooms&sca_esv=572214004&ei=hIslZdewFcPS1e8PqP662A0&ved=0ahUKEwjXgvGgguyBAxVDafUHHSi_DtsQ4dUDCBA&uact=5&oq=Proximate+and+mineral+analysis+of+some+wild+edible+mushrooms&gs
https://www.google.com/search?q=Proximate+and+mineral+analysis+of+some+wild+edible+mushrooms&sca_esv=572214004&ei=hIslZdewFcPS1e8PqP662A0&ved=0ahUKEwjXgvGgguyBAxVDafUHHSi_DtsQ4dUDCBA&uact=5&oq=Proximate+and+mineral+analysis+of+some+wild+edible+mushrooms&gs
https://www.google.com/search?q=Effect+of+NPK+fertilizer+on+fruit+yield+components+of+pumpkin+%28Curcurbita+pepo+L.%29&sca_esv=572214004&ei=U4slZf2MO5KQoAT8xqX4Ag&ved=0ahUKEwi9guiJguyBAxUSCIgKHXxjCS8Q4dUDCBA&uact=5&oq=Effect+of+NPK+fertilizer+on+fruit+yiel
https://www.google.com/search?q=Effect+of+NPK+fertilizer+on+fruit+yield+components+of+pumpkin+%28Curcurbita+pepo+L.%29&sca_esv=572214004&ei=U4slZf2MO5KQoAT8xqX4Ag&ved=0ahUKEwi9guiJguyBAxUSCIgKHXxjCS8Q4dUDCBA&uact=5&oq=Effect+of+NPK+fertilizer+on+fruit+yiel
https://www.google.com/search?q=Mineral+Contents+of+some+Plants+used+as+condiments+in+Turkey&sca_esv=572214004&ei=8oolZZhuxNnV7w-Ni5CwDw&ved=0ahUKEwiYr43bgeyBAxXEbPUHHY0FBPYQ4dUDCBA&uact=5&oq=Mineral+Contents+of+some+Plants+used+as+condiments+in+Turkey&gs_
https://www.google.com/search?q=Mineral+Contents+of+some+Plants+used+as+condiments+in+Turkey&sca_esv=572214004&ei=8oolZZhuxNnV7w-Ni5CwDw&ved=0ahUKEwiYr43bgeyBAxXEbPUHHY0FBPYQ4dUDCBA&uact=5&oq=Mineral+Contents+of+some+Plants+used+as+condiments+in+Turkey&gs_
https://www.google.com/search?q=Mobility+of+iron+and+manganese+within+two+citrus+genotypes+after+foliar+applications+of+iron+sulfate+and+manganese&sca_esv=572214004&ei=xoolZZybCsSMoASXp76IDA&ved=0ahUKEwiclpnGgeyBAxVEBogKHZeTD8EQ4dUDCBA&uact=5&oq=Mobility+o
https://www.google.com/search?q=Mobility+of+iron+and+manganese+within+two+citrus+genotypes+after+foliar+applications+of+iron+sulfate+and+manganese&sca_esv=572214004&ei=xoolZZybCsSMoASXp76IDA&ved=0ahUKEwiclpnGgeyBAxVEBogKHZeTD8EQ4dUDCBA&uact=5&oq=Mobility+o
https://www.google.com/search?q=Mobility+of+iron+and+manganese+within+two+citrus+genotypes+after+foliar+applications+of+iron+sulfate+and+manganese&sca_esv=572214004&ei=xoolZZybCsSMoASXp76IDA&ved=0ahUKEwiclpnGgeyBAxVEBogKHZeTD8EQ4dUDCBA&uact=5&oq=Mobility+o
https://www.google.com/search?q=Nutrition+in+India.+Indian+Journal+of+Medical+Science%2C+Bombay&sca_esv=572463874&ei=kGAmZcTvLcq4seMPy7jo0AU&ved=0ahUKEwjE9-K3ze2BAxVKXGwGHUscGloQ4dUDCBA&uact=5&oq=Nutrition+in+India.+Indian+Journal+of+Medical+Science%2C+Bombay&gs_lp=Egxnd3Mtd2l6LXNlcnAiPU51dHJpdGlvbiBpbiBJbmRpYS4gSW5kaWFuIEpvdXJuYWwgb2YgTWVkaWNhbCBTY2llbmNlLCBCb21iYXlI0w5QywhYywhwAXgAkAEAmAGdAaABnQGqAQMwLjG4AQPIAQD4AQH4AQKoAhTCAhoQABiKBRjlAhjlAhjqAhi0AhiKAxi3A9gBAcICHRAAGIoFGOUCGOUCGOoCGLQCGIoDGLcDGNQD2AEBwgIWEAAYAxiPARjlAhjqAhi0AhiMA9gBAsICFhAuGAMYjwEY5QIY6gIYtAIYjAPYAQLiAwQYACBBiAYBugYECAEYB7oGBggCEAEYCg&sclient=gws-wiz-serp
https://www.google.com/search?q=Nutrition+in+India.+Indian+Journal+of+Medical+Science%2C+Bombay&sca_esv=572463874&ei=kGAmZcTvLcq4seMPy7jo0AU&ved=0ahUKEwjE9-K3ze2BAxVKXGwGHUscGloQ4dUDCBA&uact=5&oq=Nutrition+in+India.+Indian+Journal+of+Medical+Science%2C+Bombay&gs_lp=Egxnd3Mtd2l6LXNlcnAiPU51dHJpdGlvbiBpbiBJbmRpYS4gSW5kaWFuIEpvdXJuYWwgb2YgTWVkaWNhbCBTY2llbmNlLCBCb21iYXlI0w5QywhYywhwAXgAkAEAmAGdAaABnQGqAQMwLjG4AQPIAQD4AQH4AQKoAhTCAhoQABiKBRjlAhjlAhjqAhi0AhiKAxi3A9gBAcICHRAAGIoFGOUCGOUCGOoCGLQCGIoDGLcDGNQD2AEBwgIWEAAYAxiPARjlAhjqAhi0AhiMA9gBAsICFhAuGAMYjwEY5QIY6gIYtAIYjAPYAQLiAwQYACBBiAYBugYECAEYB7oGBggCEAEYCg&sclient=gws-wiz-serp
https://www.google.com/search?q=Screening+carotenoid+content+in+seeded+and+seedless+watermelon+fruit&sca_esv=572214004&ei=JYolZeDNGP-useMPsKWMqAM&ved=0ahUKEwig9MT5gOyBAxV_V2wGHbASAzUQ4dUDCBA&uact=5&oq=Screening+carotenoid+content+in+seeded+and+seedless+wat
https://www.google.com/search?q=Screening+carotenoid+content+in+seeded+and+seedless+watermelon+fruit&sca_esv=572214004&ei=JYolZeDNGP-useMPsKWMqAM&ved=0ahUKEwig9MT5gOyBAxV_V2wGHbASAzUQ4dUDCBA&uact=5&oq=Screening+carotenoid+content+in+seeded+and+seedless+wat
https://www.google.com/search?q=The+importance+of+minerals+in+the+long+term+health+of+humans&sca_esv=572463874&ei=yV8mZYuhNfaMseMP_I6LqAI&ved=0ahUKEwjLqfjYzO2BAxV2RmwGHXzHAiUQ4dUDCBA&uact=5&oq=The+importance+of+minerals+in+the+long+term+health+of+humans&gs_lp=Egxnd3Mtd2l6LXNlcnAiPFRoZSBpbXBvcnRhbmNlIG9mIG1pbmVyYWxzIGluIHRoZSBsb25nIHRlcm0gaGVhbHRoIG9mIGh1bWFuczIFECEYoAEyBRAhGKABSLYSUI4LWI4LcAF4AJABAJgBxgGgAcYBqgEDMC4xuAEDyAEA-AEB-AECqAIKwgIWEAAYAxiPARjlAhjqAhi0AhiMA9gBAcICFhAuGAMYjwEY5QIY6gIYtAIYjAPYAQHiAwQYACBB4gMFEgExIECIBgG6BgQIARgK&sclient=gws-wiz-serp
https://www.google.com/search?q=Comparative+nutritional+evaluation+of+little+known+legumes++Tamarandus+indica%2C+Erythrina+indica%2C+Sesbania+bispinosa&sca_esv=572214004&ei=JYolZeDNGP-useMPsKWMqAM&ved=0ahUKEwig9MT5gOyBAxV_V2wGHbASAzUQ4dUDCBA&uact=5&oq=Comp
https://www.google.com/search?q=Comparative+nutritional+evaluation+of+little+known+legumes++Tamarandus+indica%2C+Erythrina+indica%2C+Sesbania+bispinosa&sca_esv=572214004&ei=JYolZeDNGP-useMPsKWMqAM&ved=0ahUKEwig9MT5gOyBAxV_V2wGHbASAzUQ4dUDCBA&uact=5&oq=Comp
https://www.google.com/search?q=Comparative+nutritional+evaluation+of+little+known+legumes++Tamarandus+indica%2C+Erythrina+indica%2C+Sesbania+bispinosa&sca_esv=572214004&ei=JYolZeDNGP-useMPsKWMqAM&ved=0ahUKEwig9MT5gOyBAxV_V2wGHbASAzUQ4dUDCBA&uact=5&oq=Comp
https://www.google.com/search?q=Effect+of+growth+regulators+on+growth+and+yield+of+summer+cucumber&sca_esv=572214004&ei=u4klZYznN7X5seMPgrOj2AE&ved=0ahUKEwjMsJ7HgOyBAxW1fGwGHYLZCBsQ4dUDCBA&uact=5&oq=Effect+of+growth+regulators+on+growth+and+yield+of+summer
https://www.google.com/search?q=Effect+of+growth+regulators+on+growth+and+yield+of+summer+cucumber&sca_esv=572214004&ei=u4klZYznN7X5seMPgrOj2AE&ved=0ahUKEwjMsJ7HgOyBAxW1fGwGHYLZCBsQ4dUDCBA&uact=5&oq=Effect+of+growth+regulators+on+growth+and+yield+of+summer
https://www.google.com/search?q=The+role+of+magnesium+in+type+2+diabetes%3A+a+brief+based-clinical+review&sca_esv=572214004&ei=JoklZavUNajjseMPkOm-uAo&ved=0ahUKEwir_5WAgOyBAxWocWwGHZC0D6cQ4dUDCBA&uact=5&oq=The+role+of+magnesium+in+type+2+diabetes%3A+a+brie
https://www.google.com/search?q=The+role+of+magnesium+in+type+2+diabetes%3A+a+brief+based-clinical+review&sca_esv=572214004&ei=JoklZavUNajjseMPkOm-uAo&ved=0ahUKEwir_5WAgOyBAxWocWwGHZC0D6cQ4dUDCBA&uact=5&oq=The+role+of+magnesium+in+type+2+diabetes%3A+a+brie
https://www.google.com/search?q=Principles+and+Procedures+of+Statistics&sca_esv=572463874&ei=Wl4mZZmUO7aTseMPhfOB2Aw&ved=0ahUKEwiZqf6py-2BAxW2SWwGHYV5AMsQ4dUDCBA&uact=5&oq=Principles+and+Procedures+of+Statistics&gs_lp=Egxnd3Mtd2l6LXNlcnAiJ1ByaW5jaXBsZXMgYW5kIFByb2NlZHVyZXMgb2YgU3RhdGlzdGljczIFEAAYgAQyBRAuGIAEMgUQABiABDIGEAAYFhgeMgYQABgWGB4yCBAAGIoFGIYDMggQABiKBRiGAzIIEAAYigUYhgNI0wpQ_ARY_ARwAXgAkAEAmAHGAaABxgGqAQMwLjG4AQPIAQD4AQH4AQKoAhTCAh0QABiKBRjlAhjlAhjqAhi0AhiKAxi3AxjUA9gBAcICFhAAGAMYjwEY5QIY6gIYtAIYjAPYAQLCAhYQLhgDGI8BGOUCGOoCGLQCGIwD2AEC4gMEGAAgQYgGAboGBAgBGAe6BgYIAhABGAo&sclient=gws-wiz-serp
https://www.google.com/search?q=Trace+Elements+in+Human+and+Animal+Nutrition&sca_esv=572463874&ei=_F0mZeLtIJ6fseMP_Ny88AM&ved=0ahUKEwji2_r8yu2BAxWeT2wGHXwuDz4Q4dUDCBA&uact=5&oq=Trace+Elements+in+Human+and+Animal+Nutrition&gs_lp=Egxnd3Mtd2l6LXNlcnAiLFRyYWNlIEVsZW1lbnRzIGluIEh1bWFuIGFuZCBBbmltYWwgTnV0cml0aW9uMgUQLhiABDIIEAAYigUYhgMyCBAAGIoFGIYDMhQQLhiABBiXBRjcBBjeBBjgBNgBAUjnBlAAWABwAHgBkAEAmAHXAaAB1wGqAQMyLTG4AQPIAQD4AQL4AQHiAwQYACBBiAYBugYGCAEQARgU&sclient=gws-wiz-serp
https://www.google.com/search?q=Cucumis+sativus+L&sca_esv=572463874&ei=_FwmZfPCG73gseMPgLaRcA&ved=0ahUKEwjzsOyCyu2BAxU9cGwGHQBbBA4Q4dUDCBA&uact=5&oq=Cucumis+sativus+L&gs_lp=Egxnd3Mtd2l6LXNlcnAiEUN1Y3VtaXMgc2F0aXZ1cyBMMgUQLhiABDIFEAAYgAQyBRAuGIAEMggQABiKBRiGAzIIEAAYigUYhgMyCBAAGIoFGIYDMggQABiKBRiGAzIUEC4YgAQYlwUY3AQY3gQY3wTYAQNIsw1Q3AZY3AZwAXgAkAEAmAGkAaABpAGqAQMwLjG4AQPIAQD4AQH4AQKoAhTCAhAQABiKBRjqAhi0AhhD2AEBwgIWEC4YigUYxwEY0QMY6gIYtAIYQ9gBAcICFhAAGAMYjwEY5QIY6gIYtAIYjAPYAQLCAhYQLhgDGI8BGOUCGOoCGLQCGIwD2AEC4gMEGAAgQYgGAboGBAgBGAe6BgYIAhABGAq6BgYIAxABGBQ&sclient=gws-wiz-serp
https://www.google.com/search?q=Genome+mapping%2C+molecular+markers+and+genetic+engineering+for+cucurbit+improvement&sca_esv=572463874&ei=GEsmZaDzIqqiseMPioqC-AM&ved=0ahUKEwig3_76uO2BAxUqUWwGHQqFAD8Q4dUDCBA&uact=5&oq=Genome+mapping%2C+molecular+markers+and+genetic+engineering+for+cucurbit+improvement&gs_lp=Egxnd3Mtd2l6LXNlcnAiUkdlbm9tZSBtYXBwaW5nLCBtb2xlY3VsYXIgbWFya2VycyBhbmQgZ2VuZXRpYyBlbmdpbmVlcmluZyBmb3IgY3VjdXJiaXQgaW1wcm92ZW1lbnRInBRQgwhYgwhwAXgBkAEAmAGEAaABhAGqAQMwLjG4AQPIAQD4AQH4AQKoAhTCAh0QABiKBRjlFILENAME
https://www.google.com/search?q=Genome+mapping%2C+molecular+markers+and+genetic+engineering+for+cucurbit+improvement&sca_esv=572463874&ei=GEsmZaDzIqqiseMPioqC-AM&ved=0ahUKEwig3_76uO2BAxUqUWwGHQqFAD8Q4dUDCBA&uact=5&oq=Genome+mapping%2C+molecular+markers+and+genetic+engineering+for+cucurbit+improvement&gs_lp=Egxnd3Mtd2l6LXNlcnAiUkdlbm9tZSBtYXBwaW5nLCBtb2xlY3VsYXIgbWFya2VycyBhbmQgZ2VuZXRpYyBlbmdpbmVlcmluZyBmb3IgY3VjdXJiaXQgaW1wcm92ZW1lbnRInBRQgwhYgwhwAXgBkAEAmAGEAaABhAGqAQMwLjG4AQPIAQD4AQH4AQKoAhTCAh0QABiKBRjlFILENAME

	Corresponding author
	Abstract 

