O 00 N O N

10
11
12
13
14
15
16
17
18
19
20
21
22

23

24

25

26
27
28
29
30
31
32
33
34
35
36

Original Research Article
Title- Effect of age at harvest and leaf position on yiedd and nutritional composition of
Celosia argentea L.

Abstract

A pot experiment was carried out at the nurserye giff the Department of Crop
Production,Federal University of Technology,MiniNiger state, Nigeria. The study aimed at
determining the effect of age of celosia plantatvhst on the yield and nutritional composition
of the plant as well as the concentration of natseat different leaf positions. The experiment
was a 3x3 factorial combination of three harvesigos (5, 7 and 9 weeks after sowing) and
three leaf positions on the mother plant (upperldie and basal) arranged in a completely
randomized design. Harvested leaves were analywetthé nutritional composition. The results
showed that the whole plant fresh weight,variedhificantly (p<0.05) with the age of plant at
harvest, having the maximum and the minimum vakte8 WAS (266.19 g/pot) and 5 WAS
(96.12g/pot) respectively. The leaf fresh weighd &af dry weight followed the same trend with
the whole plant fresh weight.Ca, K, Fe, and Vit @tent were significantly higher at 9WAS.
Crude protein and Na reduced significantly (p<0.@8h the age of the plant with the highest
values recorded at 5WAS. Zn was highest at 7WAS Why content was not significantly
affected by the age at harvest. The middle leaadssignificant higher content of Mg and Vit. C
when compared to the basal leaves but there wasgndicant difference between the values
obtained in upper and middle leaves. SignificartO(p5) higher values of Ca, Fe, and crude
protein were recorded in the basal leaves. Therenaasignificant difference in the values of K,
P and Na obtained at the different leaf positions

Key words:Celosia argentea, leaf positions, age at harvest, nutrients, yield

1.0 Introduction

Celosia argentea is a tropical annual leafy vegetable, and a lgadieafy vegetable in
SouthWestern Nigeria where it is known as ‘SokoyokoThe leaves and tender stems are
cooked into soups. It is rich in protein,minerated vitamins.It had been documented that the
nutritional composition ofCelosiaargenteaper 100 g edible portion is 83.8 g water; 185Kj
energy; 4.7 g protein; 0.7 g fat; 7.3 g carbohyatfa8 g fibre ; 260 mg Ca; 43 mg P and 7.8 mg
Fe, respectively (2). However, the compositionGadosia argenteais stronglyinfluenced by
environmental factors such as soil fertility,fezér application and age of the plant atharvest(2).
Various methods had been used to harvest vegethieig€ould be uprooted orratooned in such
a way that the lower leaves are left unharvestednkivhen the whole plant parts are harvested,
some people do not consume the lower leaves (tddees)believing that it is too fibrous and
less nutritiouswhen compared to the upper leavesnger leaves). The mineral content in the
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different plant tissues is related to their mobilit the plant. In conditions of mineral deficiency
some nutrients may be translocated from the mateewes and fruits to the younger
leaves(3).Some nutrients are relatively immobilgl@nts and cannot be easily redistributed to
younger leaves or other parts(4, 5, 6) thus: makwegconcentration of such nutrients higher in
some plant part than the other.In view of the abés research was carried out with the aim
ofdetermining the best age to harvest the plagetahe highest yield and optimum nutrients as
well as the leaf position in which the derivablériiional potential is highest.

2.0 Materialsand Methods

The pot experiment was carried out at the HorticeltNursery of Federal University of
Technology Minna, Niger state in the raining seagb8013. It was a 3x3 factorial experiment
arranged in completely randomized design. Therreats were 3 harvest periods: 5, 7 and 9
weeks after sowing and 3 leaf positions (upper,dieicand basal leaves). The treatments were
replicated three times. Each pot was filled witly 8&p soil. Four seeds of TLV8 variety were
sown per pot and at two weeks after planting, #exdbngs were thinned to two per pot.NPK
20:10:10 fertilizer was applied at the rate of 80kdha®, 40kgROs ha' and 40kg KO ha' at
two weeks after planting. Weeds werehand-pickednetwer noticed. The plants were harvested
at the sampling period stated above and fresh ugighre taken after which they are separated
into the upper, middle and the basal leaves.Theelewere dried inan oven at’65till constant
weight was obtained to get the leaf dry weight amde subsequentlyanalyzed for protein, fat,
carbohydrate, crude fibre, Vit. C and mineral elata@~e, Mg, Zn, Ca, P, Na and K).

The mineral elements (Fe, Mg, Ca, Na and K)in #st samples were determined by digesting
sample in mixture of concentrated Hj&nhd perchloric acid and read using atomic absarptio
spectrophotometer. Flame photometer was used fanda only. The P was determined using
the molybdate method and quantified using a speltimmeter. The ascorbic acid concentration
in thesamples was determined by 2, 6-dichlorophem@dphenol titrimetric method. The crude
protein was determinebased on total N content by Kjeldahl method (1).All thatdcollected
were subjected toanalysis of variance (ANOVA) usingrsion 9.0 of SAS (GLM
procedure).Treatment means were separated usingledst significant difference where
significant differencesoccurred at 5% level of @bitity.

3.0 Result and Discussion

Table 1 reveals that the yield obtained (whole {pfeash weight, leaf fresh weight and leaf dry
weight) increased with the plantage and the highalste was recorded at 9 weeks. This could be
attributed to dry matter accumulation with increasage.Several author have reported that there
is increase in dry matter yield as plant age. |7 ,Hbwever, the difference between the yield
values obtained at 5 and 7 WASand between 7 anéS8 Were not statistically different.



77

78

79
80

81

82

83
84
85
86
87
88
89
90
91
92
93
94
95
96

97
98

Table 1. Yield values ofCelosia argentea at different harvesting period

Harvesting periods Whole plant fresh weighteaf fresh weight Leaf dry weight
(WAS) (9/pot) (9/pot) (9/pot)

5 96.12 36.18 3.03

7 173.94 56.94 3.93
9 266.19 58.83 571
LSD 169.65 22.53 1.61

The result of the effect of the age at harvestlaatiposition on the nutritional content of celosia
are presented in Table 2. The result shows thae there significant differences in calcium
content with respect to the plantage. The highalstevof calcium was recorded at OWAP. This is
in agreement with the result obtained for Amarasthy (9) who recorded the highest amount of
calcium at the highest sampling period (60 DAP)Icfban content was significantly higher in
basal leaves than the other two leaf positionss Value (146.60mg/100g) obtainedGelosia
argentea doubled the amount (42-62mg/100g) recorded fofediht Amaranthus species
reported by (9). This confirms the fact tl2#losia argentea is rich in calcium(10). The value
obtained in this study is still far below the recoended dietary allowance of 1000-1200mg/ day
(11).(12) also observed that the highest amounalzium was recorded in the basal leaves. This
could be because calcium is immobile (non-transédia) within plants and remains in the older
tissue throughout the growing season. This is vaeydeficiency symptoms of Ca appears first in
the young growing part of the plant (6).There wassignificant difference between the amount
of calciumrecordedin upper and middleleaves.

The age of the plant at harvest did not contritsigmificantly to the variation in Magnesium
content recorded in the leaves. The magnesium \ddltlee upper and the middle leaves were at
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par and were both significantly higher than theuedbor the lower leaves. This confirms the fact
that Mg is withdrawn from ageing leaves due tahigghly mobile nature (5). (13), observed no
significant difference between the values of Magmasobtained at the basal, middle and upper
leaf position oMHibiscus sabdariffa plant.

The amount of K recorded in plant harvested at 9W@2&94mg/100g)was significantly higher
than those obtained at 5 and 7WASwhich were a{lgBr.recorded the highest amount of K at
6WAS in Amaranthus. There was no significant défese between the values of K recorded at
the different leaf positions.

The Fe content increased with the age of the plEms is in agreement with the report of(15).
The highest value of Fe (38.98mg/100g)was obtast&¥WAS but was statistically similar to the
value obtained at 7WAS. The basal leaves contasigdificantly more Fe than other leaf
positions.This may be becauseFe is relatively imtaoim plant (5).(16) also recorded the
highest Fe content (27.53mg/kg) in the basal leawkesAmaranthuscruentusand with no
significant difference between the values recoliddtie upper and middle leaves.

Phosphorus value significantly decreased with #ge of the plantwith30.17mg/100g,
19.87mg/100g and 17.36 mg/100g recorded at 5, 798MAS respectively.(14) recorded the
highest P content at 4WAS(160mg/100g) beyond whithe values declined

inAmaranthuscruentus. There was no significant difference between thaartsof P recorded at

the different leaf positions. This may be attriluteo the fact that phosphate is easily
redistributed in most plants from one organ to heot4).

Significantly higher amount of Na was recorded WAS (18.90mg/100g) compared to the
values obtained at 7(16.74mg/100g) and 9 WAS (1idgdB00g). There was no significant

difference between the values obtained at 7 andA$ W here was no significant difference in

the amount of Na recorded in the three leaf passtio12) also reported similar findings

inTelfariaoccidentalis. The basal leaves éfibiscus sabdariffawere however reported by (13) to

contain significantly higher value (3.38mg/kg) d¢ketmineral than the middle and the upper
leaves. Though the valuesobtained in this studgwsvhen compared with the recommended
dietary allowance of 2300mg/day (11) but table sathe primary source of this mineral.Intake
of a teaspoon of salt per day is capable of supglihe recommended rate of Na.

Table 2. Effect of the age at harvest and positions dfdeathe nutritional content ailosia argentea

Ca Mg K Fe PRa CP Fat Vit.CZn

Treatments Mg/100gMg/100gMg/100gMg/100gMg/100g  Mg/100gg/GBy/100gMg/100gMg/100g
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Age (WAS)
513452 2112 79.74 26.68 30.128.90 3.20 2.70 27.92 133.
7 11551  23.17 74.88541 19.89 16.74 290 3.085.00 4.03

9 144,97  24.43 94948898 17.36 17.33 2.64 2.6138.10 3.10

LSD 11.77 NS 10.19 4.05 2.37 1.10 0.30 NS 2.60.51

Position

Upper leaves 132.04 24.33 90.680.78 23.76 1794 266 1263444 3.72
Middle leaves 123.31 24.41  80.529.20 21.77 18.32 281 3.085.89 3.63
Basal leaves 146.60 20.69 81.488.38 23.18 17.38 3.34 063. 29.67 3.81
LSD 13.59 3.50 NS 4.67 NS NS 0.34 NS 3.01 NS
I nteraction

(Age x position)  NSNSNSNSNSNSNSNSNSNS

C.P- Crude protein
NS- Not significant
WAS- Weeks after sowing

Crude protein reduced with the age of the plane Valueobtained (3.29/100g) at SWAS was
significantly higher than at 7 and 9 WAS. There wassignificant difference between the values
obtained at 7 and 9 WAS. This concurs with theorespof (7, 14, 17).(18)observed that crude
protein content increasedfrom 4WAS till 7 WAS Sassamumradiatumleaves after which there
was a decline in amount till 10 WAS. The basal émahad the highest crude protein content
(3.349/100g) which was significantly higher thare tbther positions which were at par.The
highest value ofcrudeprotein obtained in the bkesales (3.349/100g9) in this study is lower than
the values obtained iAmaranthuscruentus leaves (23%) as reported by (19). This confirngs th
assertion of (9) thadAmaranthusis higher in protein than Celosia. (2)reported that amount of
protein found in Celosia was 4.7¢g/100g. Varietattdes and the environment could also
contribute to the variation in the value of crudetpin obtained.

5
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There was no significant difference between the &hount obtained at the different harvesting
periods and the different leaf positions. Thigigine with the report of (18) who reported that
the age of plant did not have any effect on thedatent ofSesamumradiatumlieaves.

Vitamin C (Ascorbic acid) content increased prognesdy and significantly with age. The values
recorded at 5, 7 and 9WAS were 27.92mg/100g, 350000g and 38.10mg/100g
respectively.The values obtained for both upper rardtle leaves were statistically similar but
significantly higher than the value for basal leatusa (2012) recorded the highest Vit. C
content in the middle leaves Hibiscus sabdariffa. The value of Vit. C obtained implies that if
200g ofCelosia is eaten, it could supply the daily recommendeity ddlowance of 75mg/day
(11) if minimally processed. This confirms the atiea of (10and 20) thaCelosia is a good
source of Vit. C.

The value of zinc (4.03mg/100g) recorded at 7WAS wignificantly higher than those at 5 and
9 WAS which were similar statistically. There was significant difference between the values
of zinc obtained at the different leaf positionisibould be as a result of the fact that the minera
is highly mobile and is found in every part of thlant (4). (13) also observed that leaf position
had no significant effect on the zinc content Blibiscus sabdariffa. However, in
Amaranthuscruetus,(16) recorded the highest value(0.11mg/kg) inrthedle leaves. This value
obtained inAmaranthuscruentus is low compared to the value obtainedd#osia argentea. This
suggests thaCelosia argentea is a moderately rich source of zinc. Deficiencytlot mineral
could cause growth retardation and poor sexualldpreent (11)

4.0 Conclusion

Harvesting Celosia at 9 weeks after sowing seertterbeith respect to the yield obtained and
the nutrient obtainable from the leaves at this. d¢@wever, P, Na and Crude Protein were
significantly higher in leaves harvested at SWASBe Tower leaves have significant higher levels
of Ca, Fe and crude protein.
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