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Abstract

Optimum and qualitative production of vegetables in the depleted soﬂs dum:lo the d]ly season
are best achieved through fertigation. Two experiments were concuuently conducted in 2010
to determine the effect of fertigated poultry manure on the vegetahve giowth and nutritional
quality of Indian Spinach (Basella alba) in South Westezn N1gcna P ulny manure rates at
(PU+W) 5 (P1+W), 10 (Po+W), 15 (P3+W) and 20 t/ha {P4+W) werekeat,h diluted with 6,000
litres of water per hectare and the plots were arrangcd on a c,omplete Randomized Block
Design with four replications. The plot that had no mﬂnure but irigated with 6,000 litres of
water served as control. Compared wnh cont: ol allithe treatments significantly increased
Basella height, leaf area, WMIQH and dly mfutel yield. The percentage increase in the
leaf area of Basella alba were P1 + VV (0 68%) Pg + W (6.48%), Ps + W (10%) and Py + W
(25.95%). Accumulation ot cmde protem fat and ash were lnghest in P3 + W and were

respectively 19.47, 434

49%. CIude fiber and dry matter yield were highest in P4 + W
with increase of 15.’?;";})nd~_§:0. o respectively. Treatment P;+W had the highest carbohydrate

with percentag@{?ii“?iéi‘é-asf:i?bf: 1 8_,5 1%.

ultry manure, Moisture, Crude vrotein, fat, carbohydrate.
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Vegetables attract mdre prices during the dry season when they are short olsmmasket-supply

than during the raining seasons termed“glut seaso?m Vegetab!rés are naturally found

everywhere as weeds during the wet season because of adequate moisture supply. Indian

Spinach is one of the cherished but scarce vegetables during the dry season in southern

Nigeria.
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34  Among the importance of Indian spinach is its richness in vitamins A and C, low less calories

35  or highness m calories compared with other vegetables (Grubben and Denton, 2004}). It is

36 very good as&laxatwe its high water content and fiber p10v1de roughage for human diet. It
’ -

37~ sometimes locall to treat hypertensive patients. The roung leaves of Indian spinach are
_j e %Lli*i(ibu "Lj yp p Y
38  good as salad.

00d as salad.
39 :

40 It is advisable to grow Indian spinach durmjg the gjg season by farmers who intend to grow
41  the crop for sale. The two major problems M_e_cl by farmers are the inherent: low nutrients
42  supply by the native soil and inadequate moisture supply. Fertilization and it au n are the
43 two agronomic measures that can be used to solve the problems of uutneh!;s inciency and

44

45  tomato fruit through fertigation than irmrigation alone.
46

47  Poultry manure could be an excellent source ot nutrlemqf for sella as it has been

48  extensively used for the production of other crops such malze Amzuanth tomato e.t.c_

43  (Ayeni et al, 2010, Makinde et al/(ZOII) In ordei to mlmmlze cost and make the poultry

50 manure readily soluble and effective a “SOUI'CE ‘f fertillzer there is need to dilute pouliry { giﬁ/, et
. w ter,—a-process cal call&d ferngatlon Hence the objective of this work was to \\fa & '{LW

52  determine the effect of fertlgatlon on the g1owt ,’“vegetauve yield and nutritional quality Ofl x/eﬁx cht‘;“

53  Indian Spinach (Basella a!ba) in Soug?em N}sgcnd. Ik PV{V,W ¥
" : . v . ] \\{(% = Wv ST

55 Materials and Methods f lw}» 2

5 ‘ﬁt‘(
59 poultry ma;;ure«{)n growth and nutritional quality of Basella alba.

e

61 The initial soil chemical properties of the soil used for the study at the two locations and the
62  nutrient composition of poultry manure were collected, sieved and analysed with the normal
‘ 63  analytic procedures set out by Association of Analytical Chemist (AOAC,/ﬁQQO)
‘ 64 ' ‘
65 The land was cleared, harrowed, pegged and ridged. Twenty plots of size Sm x 5m with 1m %LWVS”
66  discard area were made in each location.. The experiment was laid out in a randomized mjv}%w
>

67  complete block design with four replications. ’ e At -



68
69  The seeds of Indian Spinach were collected from the local farmers. The seeds were sown
70  directly in the field at a spacing of 1m x 1m, four seeds were sown per drill and thinned to

71 one plant per stand.

72 e
73 Poultry manure at 0 (BgFW), 5 (B#W), 10 (P+W), 15(P5+WJ and 20 (W t/ha were
74 calculated per plot and mixed with equal amount of water 33(6 l]t{{Water /ha i ?&
S OAG A FENVRD A o
75  was-a plot that was planted with Basella alba mtheu{—any-treatm nt aﬁghcdt{en {that is 110
{3 oA S
'd'l‘le of the

e poultry manure —and-—no—water applied). This plot w d}/sdcarded at the.
k 77  experiment since all the Basella alba sown on this plot wilted before th'e data (iollectlon

78  There was another plant irrigated with water but without poultry manure which'served as

79  control (PO +W). There were five treatment replicated four umes tE; mak ; a total sum of

or three weeks before

80  twenty four ridges. The whole plots were irrigated w1tm__slean Wa;tmm
——*——“—__—____" 5 g

£E arkyebs

83  The poultry manure used for the experimen‘f was colle ad from abattoir and mixed with A / ‘fﬁ‘r}""';) i

81  the treatments were applied. The treatments were applied fo

82

84  water and kept in dry cool room in the laboratory The treatments were applied daily for two
85 consecutlve weeks after planting. Each baseﬂéi pldnt was staked. IWAWV'L\
. -

87  Data such as plant helght Ieaf 4 ad@*‘ﬁ;ﬁtel yield, fresh stem and root weight were

88  determined two weeks aftgu l‘he completzon of treatment application. The leafs were collected

89  from each plant/plot and baggedmm ‘brown envelope for the determination of the nutritional
90  quality of Baseﬂa alba The leaf area was determined by graphical method and calculated in
91 cm’ Fresh 1eaf Weight was determmed by cutting the fresh leaf/plant weekly, weighed with =
92 ol

93

K

94
95 o The fl'esﬁ lgaves were washed and rinsed with the distilled water and dried in the oven at
96  65°C. The leaves were digested with 10ml of concentrated H2S0; in the presence of selenium
97  catalyst before the distillation and titration processes were carried out. The crude protein of
98  Basella alba was determined by kjedahl method. The N content was determined and

99  multiplied by 6.25 to get the crude protein
100 \WM\/‘W"/R\
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The crude fibre content of Basella alba leaves was analyzed by weighting 5.0g of the sample
into 500g conical flank and boiled gently with 1.25% H,S04 and 1.25% of N,0H. The residue
from the filtrate of the digest was dried in the oven at 105°C, cooled in desiccators and
weighed. This was also placed in the muftle furnace at about 300°C for 30 minutes, cooled
and re-weighed. Percentage crude fibre was calculated by deducting the weight of the 7
crucible and the sample after furnace from the weight of crucible and W by 2
weight of the sample used and multiplied by 100. Soxhlet extraction method was used to

extract crude fibre. The percentage crude fibre was calculated by subtracting “weight of the

sample after extraction from the weight of the sample used and multiplied by 100

Data Analysis

M

The data obtained were bUb}BCICd to Emaiysu of variance and the means were separated by

fishers at 5% evel of proba) hty“

Result and Df’squé’sipn - |

Before the A@i’%ﬂct of the experiments, the soil nutrient status of Adeyemi College of 3 EMWW
Educauon (ACE) consisted of pH 5.92, N, 0.09%, P 6.23 mg/kg, K 0.12¢ moltkg, Ca 0.27 C PVW d dﬁxr ‘
mol/k and'M 0.19 C mol/kg. while Fagun soil consisted of Ph 6.0, N 0.16%, P 6.38 mg/kg, | ‘

K 0.14 C mol/kg, Ca 2.13 C mol/kg, and Mg 0.83 C mol/kg. This shows that the two soils zmﬁ' i
were deficient in major nutrients hence; they needed additional supply of plg(l nutrients. é:ﬁf\/‘i\}:\‘

Analysis of poultry manure used for the eonductof-the experiments showed that it contamed Saqﬁwhi [

1. 85 1.24, 3.95, 3.63, and 0.92% for OC, N, PLK Ca and Mg respectively. This shows that '/‘”"“qu/‘t,/-ta,

il g e g oA

the poultry manure was likely to ad
Py
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160
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162

_water. (Py) signiﬁgantly increased (P<0.05) basella height, wet stem weight and wet root

The effect of poultry manure at different rates combined with fixed water rate of 6,000
litres/ha on growth, yield and nutritional quality of Basella alba. are presented i-n tables 1 and
2. Compared with control, §-ttha-of-peultry-manure dissolved in 6,000 litres of water/ha (P)),
10 t/ha of poultry manure dissolved in 6,000 litres of water (P,), 19-ttha-of-poultry-manure
dissolved in 6,000 litres-of water (P3) and-20-t/ha-poultry manure-dissolved-in-6;000 litres-of

weight (Tabﬁ-—wh&e there was no significant different in the basella leaf area among the Km\’ﬁbw\f i \

freatments.

The%petfmmance of Basella alba fertigaled with poultry mcmure
traced to the adequate nutrients supplied by the poultry manure and
supplied. Adequate nutrients, air and moisture are known to provi ‘e ‘goo

for plants (Haggin and Lowengart, 1996).

The major problem of vegetable during the dry seéié'bn is’“riﬁlxdequaig supply of moisture. .
Valwez

Water also helps in the mmerahsatmn of plant numen fSin, the 5011 The highes Jgrowth

TR L SR

parameters recorded by P4 might bejthe l/ghé% Jnutnem ré‘feased by poultly manure.

The Basella alba without manure gm;l ‘water apphcatlon clearly showed the significant effect :

of water on growth and yield ofzthe _cl’op as all, @f the plants wilted before harvesting. Also,

the growth and yield of Basel a. a waiered without poultry manure had lower yield

compared with the fertlg@tea*p nts. Thls shows that there is synergistic relationship between

poultry manure and 'ater inh aaélla alba production as evident in this experiment.

The pelcentagegincredse in the leaf arca of Basella alba compared with control were P,

(0. 68%) aPs (6 47’%)a P3 (10%) and P4(25.95%). The percentage change in the leaf area of

f; va) o] Wi
em*”“"

,,/wwwrlf—'ﬁ Z

f rtrg@ted compared with control indicated that application of 20 t/ha poultry

manure mlxed Wlth 6,000 litres of water/ha. This shows that application of 20t/ha poultry

manure 4-”:.6,000 litres of water during the dry season is cconomlcmmn’y manure is
5 Copn el e
abundant like the urban cities of southwestern Nigeria where poultry dung is dumped beside

the road.

Compared with control (Pp), treatments Pj+W, Po+W, P3+W and P4+W significantly
increased crude protein, fat and fibre content of Basella alba Fertigation had inﬂuence/ef on

nutritional quality of Basella alba. Accumulation of protein, crude fat and ash were highest in




(et
163  Ps+W and were respectively 19.47, 4. 34 and 13.49% why accumulation of carbohydrate was

164  highest in P;+W with percentage increase of 18.51%.

165 Crude fibre and dry matter yield were highest in plots fertigated with 20 t/ha poultry manure.

166 P had the highest moisture. — | Si¢
167  Adequate supply of N, P, and K, by 10 t/ha poultry manure mixed with 6,000 t/ha water

168  might have led to highest accumulation of protein and fat contents of Basella alba grown in

169  this medium. Makinde et al (2011) observed that adequate supply of N, P, K:Ca and Mg

w—the
171  effects-of-organie, organomi ganomineral-and-NPK-fertilizers orrthfrmmeﬁt“’ﬁ“t_ ake : s
172  €ruentus. A,LserM&ktﬂdrggr-ﬂl—(%BkG) observed that organic mcmure in reased accumulation

Y

170  enhanced their uptake by Amaranthus cruentus},a—n—-tjaé—cﬂrperlment—eeﬁd

173 of protein, fat and crude fibre in Amaranthus cmentus Grubben nad Dentu =(2004) observed

174  that Basella alba thrives well in soils that are rich in 01gan1c“" nu ¢ Zakarm and Vimala
175  (2002) and Sunassee (2001) observed increase in y1clds of vegetabies c10ps with application

176  of poultry of manure.

177 Table 1: Growth of Basella alba as affected by fe;tigati,c‘_m (ACE and Fagun sites)

178

179  Treatment height Lcaf Au,d Wet leaf weight  Root wet Stover Yield

180 7 e’ By e pfplante—
181 :
182 195.13
183 202.37
= A/
184 268.13 2 ¢ > 1, Zi
P Vo e Ut
N I v G R
186 PiAW 7567 23.93 234.46 16.17 s WS o
T W ‘\f;.lﬂ/‘ w\/\: &&» A =
187  Lsd(0.03)  5.12 2.00 11.07 ns 7.03 p i V-Nrm“ (
Qv % 2 - b\/\%b}& s
188 - LA

189 P = poultry manure

190 W = water

191




192

193
194

195  Table 2: Nutritional quality of Basella alba as influenced by fertigation (ACE and Fagun

196  sites)

197

198Treatment Protein Fat  Crude Fibre  Total ash carbohydrate

199Py+W 16.79 3.89 17.38 13.21 43.25

200P+W 13.38 3.76° 1913 12.62

201P+W 1792 4.05 18.86 13.18

202P5+W 19.47 434 19.61 13.49

203P4+W 18.65 3.95 20.08 12.76

204LSD(0.05)1.10  1.02  0.91 NS NS NS
205 T

206 P = poultry manure

207 W = water
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