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Abstract
A two year experiment was conducted at
National Horticultural Research Institute
(NIHORT) Sub-Station Okigwe in Imo State ,
Nigeria in the year 2008 and 2009 to
investigate the influence of micronutrient
(Agrolyzer) and Growth hormone (Gibberellic
acid) on the reproductive characteristics of
two yam cultivars, Obiaturugo and Nwaopoko
(where Obiaturugo represents flowering
variety and Nwaopoko non-flowering
respectively). The main effect of the treatment,
variety, Agrolyzer and Gibberellic acid
showed that variety and Gibberellic acid had
significant difference (p<0.05) effect on the
number of pistillate flowers produced only in
the second season. However, Agrolyzer alone
did not give any significant difference on both
the flowering and non-flowering variety at
any level. The main effect of the treatment on
the number of capsules produced showed
significant difference (P<0.05) only at
different levels of Agrolyzer. While seed
production increased with increased level of
GA3. Variety, Agrolyzer and Gibberrellic
acid interaction was also significant in the
first year. The combination of zero Ag& 2500
ppm produced (82.00) capsule (P<-05)
against (13.00) capsules produced by
Obiaturugo, while in the second year a weak
significant difference was observed at 30g

agrolyzer and 2500 ppm GA, This result
indicates that combination of Agrolyzer and
GA ,is capable of inducing flower, fruiting and
seed production potential in Nwaopoko (non-
flowering yam variety) than Obiaoturugo
(flowering yam variety), and that 2500 ppm
GA, level of Gibberellic acid is more effective
in flower induction.
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INTRODUCTION

Genetic improvement of yam has recorded
little progress due to inconsistency and sparse
flowering and fruiting. Some cultivars of yam
such as Obiaoturugo in the genues Disocoria
rotundata naturally flowers, fruits and
produce seeds, while some others like
Nwaopoko do not. The inability of flowering
and fruiting in these varieties has imposed
serious limitation in carrying out genetic
improvement on them and in using them as

breeding stocks in yam improvement scheme

(Sadik, 1975a; Otoo et al,1987;0rkwor and

Ekanayake,1997;Abraham et al 1986) and asa

result reproduced vegetativelly. (Martin

(1966); Purseglove, 1974).
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To improve on some useful traits in these non-
flowering varieties, there is need to induce
flowering, fruiting and seed production.
Growth hormone (Gibberellic acid), edaphic
and micro-nutrient used singly, or in
combination have shown to induce flowering
and fruiting in some root and tuber crops
(Stevenson and Ard Akain 1972; Bia and
Jos1986; Onekpise et al, 1999, Mbanaso et al
(2006). Mbanaso et al (2007) also reported the
same responses in Ariods .Martin(1966) in his
work on the micro-nutrient in agriculture
reported increased flowering and fruiting in
tree crops, legumes, cereals and root and tuber
crops with increase micro-nutrient. Research
on tuber and tuberous root crops such as yam

(Dioscoreaspp) and potat(;
(Solamuimtuberosium L.) were focused on the
effect of Gibberellic acid and photo periods on
the development of the main shoot and new
tubers. Yoshida (1999), Alhassan,and Mantell
(1994) and Mbanaso el ta (1998) showed that
the combination of photoperiod, temperature
and initial tuber weight was greater than single
factor alone. Therefore, the interaction effect
of variety, plant growth regulator and
micronutrient on the flowing, fruiting and
seed production of white yam was

investigated.

The objective of this work was to investigate
the combining effect of variety, plant growth
regulator (Gibberellic acid) and micronutrient
(Agrolyzer ) on the flowering, fruiting and
seed production of yam.
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Materials and Methods:

Study Area:

The experiment was carried out at the National
Horticultural Research Institute (NIHORT)
Mbato Okigwe Sub-station in Imo State in the
South eastern Nigeria situated on lat 5" long
7°23' E Plateau and on a high altitude of
130meters (GPS) above sea level. It is
characterized by a mean relative humidity of
78% which is high all the year round. Has a
mean annual rainfall of 2048mm and mean
annual temperature which varies between 27°c
and27°c.The physical and chemical properties
of the study site is as shown in the table below.

Tablel. ‘
Physical and chemical properties of the experimental site

Soil structure percentage Isty 2ndy
sand 675 744
Silt 5.1 314
Clay 274 12.2
Texture class Sandy soil
Chemical properties
Exchangeable bases 0.08
Ph(in water) 5.205
Exchangeable bases (mo.p)mg/kg 31
Organic 0.13
Carbon 0.21
Calcium 32
Magnesium 1.6
Sodium 0.34
Nitrogen 7
Potassium 0.193
Field of Study:

The experiment was a 2x2x3 factorial arranged
in a complete randomized block design with
two replications. The treatment used was two
yam varieties Obiaturugo and Nwopoko
(representing flowering and non-flowering
varieties respectively). Agrolyzer (micro-
nutrient brand) at (0, 20, 30 g/ha) and
Gibberellic acid (plant growth hormone) at (0,
1000 and 25000 ppm) ha. Five hundred grams
(500g) of white yam tubers
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(Diosocrearotundta Poir) of each variety were
planted at a spacing of Im x Im apart. Data
were collected on the reproductive

parameters such as: Number of flowers,

number of capsules and number of seeds
produced.

Data analysis:

Data collected: Number of flowers, number of
capsules and number of seeds produced were
subjected to statistical analysis using SAS
(1999) Computer Application packages.
Significant mean score were separated using
the method of least significant difference at
5% level of probability.
Results and Discussion
The two seasons main effect of the treatment:
variety, Agrolyzer and Gibberellic acid on the
staminate, pistilate flowers and capsules
showed that variety and Gibberellic acid had
significant (p<0.05) effect on the number of
pistillate flowers produced only in the second
season. Nwaopoko variety produced
significantly higher pistillate flowers (0.56)
compared to Obiaoturugo (0.16). Also 2500
ppm of Gibberellic acid produced
significantly (p<0.05) more pistillate flowers
(0.58) as against 1000 ppm level with (0.17)
(Table3). However, Agrolyzer did not give any
significant difference on both the flowering
and non-flowering variety at any level
(Table2).

The interaction effect of vanety: Agrolyzer
and Gibberellic acid on the two varieties(
Obiaoturugo and Nwaopoko) showed no
significant difference (P<0.05) in the number
of pistillate flowers produced. Numerically
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more staminate flowers 3.00 were obtained at

the interaction of Obiaoturugo, 20g of
Agrolzyer and 0 ppm of Gibberellic than other
combinations. While Nwaopoko,30g of
Agrolyzer and 1000ppm of Gibberellic acid

gave more pistillate flower (2.0) as shown in
Table4.

The main effect of the treatments on the
number of capsules produced by ( Nwaopoko)
(Table2) showed significant difference
(P<0.05) only at level difference. Agrolyzer
gave the higher capsule number (10.50) than
Obiaoturugo in 2008.0Obiaoturugo variety out-
yielded Nwaopoko variety (3.22; 3.06) in
2009.
higher capsule number (13.70) than other
levels in 2008, while in 2009 30g Agrolyzer
gave the highest capsule number (8, 17).
Gibberellic acid at 2500mpp gave the highest
capsule number (8.50) in 2008 against (3.17)
in 2009. 1000ppm of Gibberellic acid gave the
highest capsule number (4.83) in 2008
compared to 0.00 obtained in 2009.

Zero Agrolyzer gave significantly

More so the effect of the three treatments on

seed production showed that Nwaopoko
variety gave more number of seeds (4.83) than
Obiaoturugo (3.72). 30g Agrolyzer gave the
highest seed number (9.85) compared to Og
Agrolzer (0.00) and (3.00) of 20g Agarolzer.
2500ppm Gibberrellic acid out yielded
1000ppm level with (7.03) compared with
(1.83) and (4.08 respectively). It is worthy to
note that seed production increases with
increased level of Gibberelic acid.

The interaction effect of variety, Agrolyzer
and Gibberellic acid on the number of
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capsules produced (Table 3) showed that the
combination of Nwaopoko, Og Agrolyzer and
2500 p.m. Gibberellic acid yielded (82,00)
capsules which significantly differ from other
combinations in 2008, whereas in 2009 the
highest capsule number (13.00) although not
significantly different from other
combinations was produced. In 2009 the
highest capsule number (13.00) although not
significant (P<0.05) was obtained from both
Nwaopoko and Obiaoruturgo in combination
with 30g Agrolyzer and 2500 ppm Gibberellic
acid. Nwaopoko, 30g Agrolyzer, and 2500
ppm Gibberellic acid produced more seeds
(23.50) than Obiaouturuo variety (18.00).

The results of Tébles 1-3 showed that -

micronutrient in combination with growth
hormone (Gibberellic acid) is capable of
inducing flowering, fruit formation and seed
production potential in no flowering varety
(Nwaopoko) than flowering variety
(Obiaoturugo). This result is in line with
Mbanaso et al (2007) result on aroids. Again
analysis showed that seed production by

Nwaopoko increases with increased level of
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Gibberellic acid.

The interaction effect of varnety, Agrolyzer
and Gibberellic acid on the two vaneues
(Obiaoturugo and Nwaopoko) showed no
significant difference (P<0.05) in the number
of staminate and pistillateflowers produced.
Numerically more staminate flowers (3.00)
were obtained at the interaction of
Obiaoturugo, 20g of Agrolzyer and 0 ppm of
While
Nwaopoko, 30g Agrolyzer and 1000 ppm of

Gibberellic than other combination.

Gibberellic acid gave more female flower
(2.00) as shown in Table 4.

Conclusion

The successful prc;duction of flower and seed
from the Nwapoko variety, which does not
flower naturally, is an indication that the
combination of Agrolyzer and Gibberele acid
is effective for flower induction and yield

improvement in Nigenia.

Table 1: Main Effect of variety, on reproductive parameters of Obiaorutugo

Treatment | |s |p |CN [ SN T
Variety
Obiaoturugo | 1¥ 5.67 1.22 1.22 0.00
g 0.16 0.17 0.11 Z
Nwopoko 1 5.89 0.89 0.67 10.50
D™ 0.33 0.34 0.56 4
LSD 1 0.37 1.09 0.60 1.9
P 0.42 0.29 19.16 -

S=Staminate, p=Pistillate, CN=capsule number, SN =seed number

Table 2: Main Effect of agrolyzer on reproductive parameters of Obiaorutugo

(flowering) and Nwopoko (non-flowering) yams
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Treatment | [S |p | CN | SN
Agrolyzer (g)
0g g 0.83 0.58 0.00 0.00

2nd 0.25 0.25 13.29 *
20 1st 1.08 1.08 125 3.00

2nd 0.17 0.42 0.75 g
30 Ist 1.25 1.17 8.17 9.83

2nd 0.33 0.33 4.08 -
LSD 1.34 0.73 6.76 8.51

0.52 0.35 24.02

S=Staminate, p=Pistillate, CN=capsule number, SN =seed number

Table3: Main Effect of Gibberellic acid on reproductive parameters of Obiaorutugo
(flowering) and Nwopoko (non-flowering) yams

Treatment | [S |P |[CN  |SN |
Gibberellic (ppm)
0 i 315 1.50 117
_ 2 0.00 0.00 0.25 0.00
1000 1st 583 - 1.17 1.92 0.00
i 2nd [
0.17 0.17 0.17 -
2500 Ist 5.75 0.50 0.75 18.50
2nd
0.58 0.58 0.58 -
LSD 0.45 1.34 0.73 24.02
0.52 0.52 0.52 -

S=Staminate, p=Pistillate, CN=capsule number, SN =seed number
Table 4: The interaction effect of Variety, Agrolyzerand Gibbrellic Acid
on the flowering and capsule production white.

Interaction Effect of Variety Staminate Pistillate C_?Lsule number
1%yr | 2™%yr 2%yr [ 1%%yr 2%yr 1"9yr
F+HOAg0GA; 0.00 [1.00 0.00 [0.05 0.00 1.00
F+0Ag+1000GA; 0.50 |2.50 0.00 | 1.00 0.00 0.00
F+0Ag+2500GA; 0.50_f0.50 0.00 | 1.50 0.00 0.00
F+20Ag+0GA,; 0.00 |3.00 0.00 [ 2.00 0.00 1.50
F+20Ag+1000GA; 0.00 [2.50 0.00 [0.50 0.00 2.00
F+20Ag+2500GA; 0.00 |0.00 0.00 [0.50 0.00 3.50
F+30Ag+0GA; 0.00 |2.00 0.00 [2.00 0.00 0.00
F+30Ag+1000GA,; 0.00 ]0.50 0.00 [2.00 0.00 0.00
F+30Ag+2500GA, 16.50 | 0.00 1.00 | 0.00 16.00 13.00
N+0Ag+0GA; 0.50 |1.00 0.50 | 2.00 0.00 0.00
N+0/§+10000A; 0.50 |0.50 0.50 | 2.00 0.00 0.00
N+0Ag+2500G A, 0.50 |0.00 0.50 [0.00 82.00 [o0.00
N+20Ag+0GA; 0.00 ]0.00 1.00 | 0.05 0.00 0.00
N+20Ag+1000GA, 0.00 |1.00 1.50 | 1.50 0.00 0.00
N+20Ag+2500GA, 1.00 |0.00 0.00 |0.05 4.00 2.50
N+30Ag+0GA, 0.00 |2.00 0.00 | 1.50 0.00 3.50
N+30Ag+1000GA, 0.00 |0.00 0.50 | 2.00 0.00 3.50
N+30Ag+2500GA, 1.50 |0.00 0.50 | 1.00 8.00 13.00
LSD 3.26 |1.34 085 | 1.79 S8.84 785

ﬁ
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N —Non-flowering, F- Flowering, AG-Agrolzyer, GA ;- Gibberellic acid
Source: Field Data 2008/2009
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