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Abstract. Studies were conducted 1o evaluate the performance of dnip
irtigation and fertigation systém on the vields of sweet maize and telfaina
ecidentalis, Theee treatinents; watering once por week (638 litres) (W,
twice (1166 lires) (W), and thrice (17 16 litres) (W) were applivd
soerel fmaede, Four trestments: 12 Dives OW ) 1570 Tines (WaY, 170 linfes
(W10, 2205 livres (Wa) and lour lertigation levels: 34 0kpdn (1)

08 06k e/ha (Fa); 81.92kg/ha (F3) and 95.39kg/ha (Fi) were applicd (o
1etfnirin occidentalis. Growth and vield of the crops were monitored. W,
was optimnm for sweet minze cultivation while (F-W2) was retammended
for et occidemtaliz

Todrothiction

In most ecological zones of Nigeria, especially pnond and savanoa, rinfall
i5 both madequate and non-uniformly distributed” The use of supplemengal
irrgaion a5 an msurance aganst droughis therefore becomes paramount
anid imperativd. In spite of the advances@namegation systems development
and practices to boost crop  productitng human  populaticn growth rate
eepecially in developing countries everpide the seeming food production
increase. [11] also reported that the continuous increaze in earth's
Population coupled with the finttésnature of the carth's renewnhble water

resources pose challenges o intensive water management practices thit will -

meet the witer demands frombyarious seclors of human economy. However,
_sudden shift 1o development of mechanized large-scale inigation schemes in
an effort 1o increase the-production capacity of food especially in Nigeria
withoul sdequatg” andvcorresponding provision of drainage system has
resulted into aggravaed environmental instability and consequent pollution.
Research cofiducicd on high value drip irrigated horticultural and other
crops suelifaswommn [3, 4. 11, potato [14] and =quash [ 1] showed that the
Teved ol fertigntion mapagemwent for sustonable producion exceeds whin s
found WSt other irngation methods, Demand for hormiculiural crops m
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Nigenia is increasing, however, as most horticullural crops and products are
Tighly perishable, the commodities become very scarce during off scason
due 1o inadequate water supply thereby discouraging farmers from going 10
the farm. Drip irrigation and fertigation system therefore becomes the most
vinhle alternative 1o farmer's water problems i the dry season (o cope with
e r;:nmng horicultural crop demands based on fewer drops per crop (2]
Studdigs on hg wse of dop migation and ferbigation system for the
production of sweet maize and telfoiria oceidentahis are very scaice, Sweet
maize is shallow rooted and does not vield optionally il adequate soil water
is not readily available. Reports have indicated that sweel maize is more
sgnsitive 10 soil water suction during car formation than any other time [10].
T ix therefore essemtial that adequate moistore must be maintinoed absuch
sensitive growth stage especially from pollination o harvest. Telfding
occrdenalis has a higher pestation period and the most sensitive period of
Swater need iy Trom fruil set to maurity, Telfainn oceidentalis i€ 4 potential
source ol commereinl vegetable oil used in homes in cooking preparation
[13] Tellairia is generally known io provide effective rgmedy against
ancmia ([12] when eaten as snack or milled as a seaspmngor soups like
cgust. The simplicity of design, minimum operational “egsi and minimal
handling skill auract farmers 10 adopt the technolady. This study will
theretore investigate the performance evaluation of drip irrigation and
ferugation on production potentials of sweet maize and telfairia occidentalis.

Materials and Methods \
This study was conducted at i@ eXperimental field of the National

. Horticulwral Research Instiute, [oadan/ (3°30°N, 7" 26'E) between the

months of November, 2004 and February; 2005 for Sweet maize and
February 2005 1w May 2005 forTelfana occidenalis. Soil properties and
imgation water analysis Were ) determined prior 1o the installation of
ivigation and fertigation systéms in 2004 using the method of (). The soil
topaeraphy was meagirechand the profile generaed by SURFER [9, 7] Fig
boTe abeip irvfgatiedy westenn for sweel maze consists of 100-Tire delivery
tenh Conmected iy fedder tnk with 155 mm plastic papes (Frg 21 A ball
valve was conndet€d into the inner wall of the delivery tank as upeming and
closing devide do Tesulane water Row from the feeder ok 1o the delivery
ik Thedelbary timk was comectsd al right angles wothe maimbing e
mannhings € m e connected 1o the -valve connectors at 180" an both
silesskateral pipelines were connected appropriately. The mainlines were

corfgied into three sepments 1o conform 1o the three drip irmigmion
dreirments using comtrol valves. Fifteen emitters were connected on each

Eiteritl line of three lines per treatment. Installation was completed on the
field on 17" November 2004, All forms of leakages were rectified prior 1o
planting of sweel maize. Prelinunary field-testing was effected by filling the
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tank with water and allowed o run for 10 minutes during which discharge
per eminer was,evaluated. The discharge was measured using graduated
calibrated measuring cylinder. Treated seeds of sweet maize were planted
three stands per hole at 0.75 m by 0.25 m spacing on 22™ November, 2004,
Diead mulch at 3ha was applied uniformly on the plot on 25" November
2004, Fillcen emilter points were p!l:!nlt'.d oul o sweel maize pér treatment.
The whole plot was irrigated on 22™ and 25" November 2004 prior 1o the
commencement of imposition of trestment to ensure uniform soil weiness.
Imigation water treaiment started on 20" Movember 2004. Drip imigation
water was applied ance [or treatment 1 (W), twice for treatment 2 (W;) and
thrice for treatment 3 (W) respectively at the rate of 0.0033 Ifh, 0.0058 VVh
and 00093 Ih for Wy, W, and Wy, in a split-plot design amounting to 6,38
litres, 11.66 litres, and 17.16 litres, lor Wy, Wy, Wy, throughout the gesimion
«fseedling stage to matarity) period. Water lifuing 1o the tanks was effecied
fromm o nearby stream wsing RO HP water pump,. The drip irigation system,

was modilied 10 incorporate o separste fentigation system for telfaida,

occidentalis. This consisted of the feeder tank (1.500 htres), water delivery
tank and the fertilizer tank connecied (0 a mixer (Fig 3). The tanks, were
installed at relative ground levels one to another. The feeder “ank, was
installed at 1.7 m above the ground level, the delivery tank at 007 m and the
fertilizer tank, which is located 1.0 m above the soil surfacéAemolorized
mixer was altached 1o the fertilizer tank 1o ensure homogefeaus mixing of
the Fertificer JThe three tanks were networked 10 fe, main lines and
controlled by a globe valve o ensure discrimipaieswater or ferulizer
injeetion when required. Seeds of wifing ocoidentbiSwere planted oul 1o
the mumery on 2™ February 2003 and transplaniédy into the held 4 weeks
afier sowing (4WAS)) at average heights of 428 & ai 2 m by 2 m spacing
Water was applied 1w all 2 weeks aiep transplanting (2WAT). Drip
imgation treatment started 3 WAT. Minegahfertilizer (300 kg/ha) was added
into the fertilizer tank for proper miking pr]ur toimjection. Each treatment in
the telfairia, experiment consisted of fifieen driplets (4.2 mm dinmeter) and
the distance between two sub ploiswas Im, Irrigation whier at the rate of 12
litres, 15.76 litres, 17.0 litrg€ and 22.05 litres was apphied as Wy, Wy, Wy,
and W, at o uniform disehiirge rate of 2.9 cm¥/sec while fertilizer was
applied at the level of 346 kgha, 65.06 kgha, 81.92 kg."h:l and 95.39 kg/ha
for Fy. Fs Fy, and Fgathe dischirge rae of 1.3cm Ysec. Experimental
design was split-plot Tined into randomized complete block design with
« twelve replicates, Growih parameters of sweet maize were monitored. Plam
heieht was gieastred with the mid of metre rule, number of leaves, was
conmnted malugilly, and stem dinmeter was measurcd using vernier callipes
selvibe e aren was evalmned with L3O Jeal arci mete, Swee
itz cobs "were harvested green and wenghied with top loading balsnee
Bool dee” weiphts and above surface hiomass was weighed using the
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. Fig 1 lopography of the Expenmental field

-



Advanced Materials R

e

5

[+

arch Vols. 18-19

Mesubis and Discussion

Eecults oFthe imibeal aialisis o

ity at early sin - wlv wvhien 1
| yilid f st ] I
I Pive Of 0Ty O vy | il wled ayaelat
i al il 1
(R4 1 el slemzical oo thy, wtiigy L
. et ther 1 11 A} i ns 1l
i PUNLELE R EEYe il o exiy i |
TRl R ul i Pl

|
| 1 naa 1
W Tl ecull coml
bz wnn il Terent wa W
| i f
il thie b el o
5 (rhecnanien Wi U i
1 A




182 Advances in Materials and Systems Technologies

Tablel: Chenmical analysis of the irmigation water compared with acceptable

standard

Chemical properies
P (H20)
Ec {mm hofcu)
Ca (ppm)
i ERATTRERD
N (ppm) -
= K (ppm)
bl e ()
HCOR ippin)
pod’ (ppm)
Po4 (ppm)
NOX (ppm) Sulphur
Cu (ppin)
Zn (ppm)
Mn (ppm)
Fe {ppm)
Fe (ppm)
Salinity hazard
Alkalinity

Drmnking water
(8
L1x10-2
217421
70,203
0.3
NR9
3195
1306

48 80
119

T.04
0.7
0.026
0213
0.005
3.999
R

3.8

Table 2 Chemical and physical pro

Ec
SAR (meql-'
= M (%)

9

/M ratio s
Pumgfkg)

Rlg ceml kg
b (el

£

of' 1

&t
\ ned (0
Clay (%)
0& Sl (%)

Standard
7.0
54x%10-3
200
123
1.6

experimental soil

0

4 Rx 10
0.135
1l
304
1.07
(L)
0.20
ALY
G937
093
55.2
220
328
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Table 3; Effect of Drip Irrigation on crop growth and cob yield of sweat
I!Tln.'ll'r"';.

__—71

| fem™ | tem) | (emd | (kgfhad | (tha) fem) | (Uha) 1 (e

-

W, 14351 (7908 [952 [6l140 [1472  [3.70 | 3989 1295
W, | 1308810976 12.21 [ 1130 |2818 |80 |71.13 |5.10
W [ 1623512140 | 1371 | 111.30 | 27.67 [ 7.15 | 62.19 | 7.05
LS | 13054 2672 [442 | 5528 20.26 296 | 3723 [ 627
(5%) | |

I ¢ I: 1 1

—— s g e

Table d displays the effect of drip irrigation on ol biomass production.
Cob and the rogt dry matier performed better under W, although W wis)
best for stem dry matter. Generally, resull obtained indicated that W was,
cptimn for sweet maize production. The result of the analysis of qarance
EARCYA) for telfaria growth is presenied on Table 5. Averagepluniy
heights, stem dimneter and number of leaves responded muwaigﬁ'tl‘ucmlﬂy
(P<tL05) to moisture and fertilizer levels under imigation rages of | 5.70
fitres ol fertilizer level of 65.06 kg/ha (W5Fs) in terms, n{'gﬁhw!h
performance, However, yield responded more pu»suwe*g lo frrigation rales
ol 2205 litres and fertilizer level of 95.39 ke/ha ("M,F;J Slosely followed by
W althamgh there were o sipnificant differgnCes Among the teatments

Vitbihe & Elfect of Drip imdgation on Biomass prddluction. -
[T Cob  Weight [ Ronf  Weight | Stem Weight |
. {t'ha) (kgrha) fivho) ’
bw, 1,36 540 14 37
'E W, J.11 ; 13.14 21.54 » "
[ M - 2.719 {12.14 124,74
N BTN R TR I .0 | 2.5% 2.0k i
| |

| A=Leal Aren fqﬁ"} f’hm height (cm). RDT=Room d‘-l"ﬂ' .,q,__fm

BLEWT=Hulk wepghit (L;__] COYLD=Cob Yield (kg); STD=Swm diameter
oy, STW T sSieaCweight (kek: RTWT'=Rom weight lkbl

[ta  [TPHT |RDT [BLWT |COYLD[STD|STWT[RTWT| .
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Table 5 Effects of Dip rmgaton rates and Veetilzer levels on coop growith

anil vield of Telfniria occidentalis

Elr

D Treatment Plant | Stem diameler | No | Yieldfplam

| Height/plam | Per plam {cm) leaves

CRE 14905 78 13 22

AT 238.50 9y 24 133

Il'“'d;L 210 BY (22 |0k
Rils 26970 i) ) 08

Msbsan 1372 i )

R E-Dnp smghtion of 12 Hires st 4.0k of tertitize

Ral-Drvip irvigation of 1576 litres with 66.00kp/a fentitizdy

Rl =D artigation 170 liters and 81 D2kgMa Tentilizer

RAFS-Dripirigation of 22,05 litre and 45 30k

Considering the amount of water involved amd the magn
required 1o produce almost the same quantity of telfaici
Wy and WiFs, Wi, is preferable as it minimzes tw

apphied and quantty of fertilizer for cultivation,
litres (W) and 15.76 litres in combination wi
(W2l are suggested for the cultivation of s
oectdentalis respectively

are not only water and energy v
e armers whao earn their i
nrigation svsiems, the mi
wich spread. Environmenta

-

Conclution

Water resources are fas1 diminis @immmliunul Irigation syslems
:\g ul are also difficult to manipulate by
by small farming activities. Sprinkler
ily used encourage pathogen mfestations
lications are pot well dddressed in the

fil

ﬁ' 'Ezer level of 63.06kgMa
waize and Telfairin

s

Q:\*

&

Tertilizer

entiths under
unt o wilter
inn rates of 11.67

mventtonud sysiemg &FIP trripation and fedtigation methosds of water and
Tertilizer applicatigf are%nown 1o control all these problems associmed with
conventional :rnﬂu sysioms il are cost effective
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