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The study was carried with the aim of enhancing the efficiency of the 
multiplication ratio of white guinea yam (Dioscorea rotundata  Poir) through 
vine cuttings. Single 25g tuber weights were planted in each of the 20 plastic 
buckets in the screen house in groups of 20 per batch for the nine varieties 
used. Three actively growing yam plants from each of the nine varieties were 
tagged as mother plants for cutting vines every three months for nine 
months and planted singly in  polybags and transplanted to the field four 
weeks later when the plants developed roots and shoots. Using randomized 
complete block design, each three months constitute a block, the nine 
months constituted three replicates. Data on number of vines, number and 
weight of tubers, tuber length, tuber diameter, were subjected to Analysis of 
variance. Results showed that a total of 180 yam plants from nine varieties, 
cloned up to 464 yam plants gave combined total tuber yield of 39,166,560 
of seed tubers within one year as against the control, with one tuber at 
planting and one seed tuber at harvest. This indicated that vine cuttings 
could be used to enhance the rate of tuber multiplication for commercial 
seed tuber production.  
 
Key-words: white yam, vine cuttings, multiplication rate, seed tuber, commercial 
production 

 
 
INTRODUCTION 
 
The guinea white yams (Dioscorea rotundata Poir) with its 
numerous varieties (IBPGR, 1997) are consumed by 
majority of Nigerians as a staple prestigious carbohydrate 
food. This showed that the yam crops are a very important 
food and income earner for about 60 million Nigerians 
(Ezulike et al., 2006). Nigeria has a global record as the 
largest producer and consumer of yam. On a global scale, 
Nigeria alone contributes 36 million metric tons of food 
yams being cultivated in about 4 million hectares (Okwor et 
al, 2000). The tuber yam is the most economic part of the 
yam plant and as such, it is the source of income for 
farmers, processors and marketers. The yam tuber is an 
important source of protein, iron, and zinc to consumers. 
The crop also plays significant role in the socio-cultural life 
of the people of  Nigeria especially  in  Southeastern Nigeria, 

where it is regarded as the King of roots and tuber crops. 
Despite the importance of the crop in the economy and 

socio-cultural life of many Nigerians, the crop faces a lot of 
challenges that reduce its potential to meet farmers, 
industrialists and consumers' needs (Nweke, 2016). Nweke 
(2016) reported that these challenges include: 
unavailability of seed tuber  at affordable price, pests and 
diseases infestation, lack of interest in its research as a 
result of its long lifespan of seven to nine months and as a 
result, the few available tubers in the markets are costly 
and none is available for other industrial value additions. 

The yam plant is traditionally propagated by the use of 
the tuber which is the edible part of the yam plant. Seed 
tubers are used for ware yam (Table yam and Ceremonial 
tuber)   production.   The    seed    tuber    for    ware     tuber 
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production is not available and affordable by the farmers.  
However, the tuber has a very low multiplication rate when 
compared with cereals which is of the ratio of 1:200 while 
yam is 1:6 (Mbanaso et al., 2011). In addition to the low 
multiplication ratio, is the crop's long growth period of six 
to nine months depending on the variety and tuber size 
plus two to three months dormancy period after field 
senescence. The low multiplication rate contributed to the 
expensiveness of seed tuber which is used for propagation 
of ware yams which consist of the table yam and 
ceremonial yam (Nwaeke, 2016). Also, the low 
multiplication rate of the yam crop hinders the none 
availability of improved high yielding varieties into the 
hands of many farmers who produces this prestigious 
carbohydrate for the masses. As a result newly released 
yam varieties takes longer period  to get into the hands of 
end users and on the table of consumers. Yam cultivation 
for ware tuber yam production is carried out by the use of 
seed tubers. 

The traditional seed tuber production in Nigeria is 
divided into two methods. The first method is the milking of 
the tubers of the yam plants without destroying the root 
system. This provides the early ware yam tubers for 
consumption. This parent plants then regenerate small 
tubers which are used as seed tuber the following planting 
season, and this can only take place for early bulking yam 
plants (Onwueme and Sinha, 1991). The second method is 
the separation of seed tubers from the ware yams after 
harvesting of the entre yam field. Tubers are sorted by 
sizes. Small ones are used for seed tuber (<1000g),  
medium size ones are for table yam (>1000g < 3000g)  and 
very large ones as ceremonial yam tubers (>3000g). This 
method  also significantly contributes to low seed tuber 
production.. 

Cousey (1967) therefore reported that there has been a 
long history in the propagation of yams vegetatively by 
seed tubers or tuber setts. He further observed that this 
method has been a limited application in yam 
multiplication.Correl and his co-workers as far back as in 
1955 and Martins and Gaskins in 1968 demonstrated that 
the bud in the leaf-axils on the vines when cut could be used 
for the field production of ware tubers of water yam 
(Dioscorea alata  L) (Correl et al., 1955).  Njoku in his work 
on vine cuttings in 1963 showed that vine cuttings could 
root, produce new shoots and form tubers within three to 
eight weeks after planting in the soil (Njoku, 1963).  Several 
other workers (Cabanillas and Martins, 1978 and Vandader 
Zaag and Fox 1981; Nwoke, 1986) have reported that vines 
with leaf-axils of five species of Dioscorea  (D, rotundata  
Poir.,  D. cayenesis  Lam.,  D.  alata L., D. dumetorum  Pax and 
D. bulbifera  L) could be used  for vine propagation for seed 
tuber propagation. However, none of these Researchers 
demonstrated that vine cuttings could be used to enhance 
the rapid multiplication rate of the yam plant for 
commercial seed tuber production. Otoo and his co-
workers  (2012) agreed that the low multiplication ratio of 
1:6 ( from double harvesting   of yam) and 1:40 (from 
minisetting technique) compared to 1: 500 for Cereals call  

 
 
 
 
for the need for an efficient technique for increasing the 
multiplication ratio of the yam.   

  Improving the efficiency of the tuber seed yam 
production will increase the multiplication rate of seed 
tubers from single  mother yam  tuber. This will lead to 
sustainable high quality seed yam  tuber on a commercial 
scale and provide disease free seed yams at affordable 
price. Therefore, the objective of this work is to increase  
the efficiency of the multiplication ratio of white guinea 
yam tuber through vine cuttings.  
 
 
MATERIALS AND METHODS 
 
Screen house activity 
 
The experiment was conducted at the screen house and 
field of National Root Crops Research Institute (NRCRI), 
Umudike Umuahia Southeastern Nigeria in 2014 and 2015 
seasons.  
 
Establishment of mother plants 
 
Mother plants of white yam varieties (Obiaoturugo, Amola, 
Gbagu, Aloshi, Hembakwasi, Ogini, Ekpe, Ame and 
TDr89/02665) from which vines were collected and 
established in the screen house using micro-tubers 
weighing 25g each. The tubers were planted in 20 
perforated plastic buckets of size 8 × 12cm each, filled with 
sterilized top soil  and arranged in batches of twenty per 
variety in the screen house. They were watered twice a 
week with watering can until they sprout. The vines were 
trained on ropes to the top of the screen house. The vine 
tips were cut back at two months after planting to induce 
lateral branching from where vines were cut for pre-
rooting. Three actively growing mother yam plants from 
each variety (that were 20 in a batch) were tagged for vine 
collection by cutting it with sharp Scissors. Vine cuttings 
were collected from succulent none lignified lateral 
branches of the tagged mother yam plants for successful 
pre-rooting in nursery bags three months after planting 
(MAP) and were cut for every other three months for a 
period of nine months.  

Nursery bags with size 6 x 4cm were filled with a mixture 
of carbonized rice husk and topsoil in the ratio of two parts 
of carbonized rice husk to one part of topsoil. The nursery 
bags were arranged in batches per variety per as many 
cuttings as to be collected per a particular period for each of 
the varieties. The arranged nursery bags were watered. 

Each three month period is a block for all the varieties 
and for the nine months were three consecutive times 
which made it three replications. Vines were collected from 
the tagged mother plants early in the morning to minimize 
stress on the cut vines. 
 
Preparation of the cut vines and planting in the nursery 
 
The  collected   vines  from  the  tagged mother  plants were 



 
 
 
 
prepared by cutting the vines into one cutting with one 
node containing an axillary bud. The length of the vine 
above the node was 1cm and 2cm below the node to allow 
for firm attachment into the soil at the time of planting. The 
cut vines with nodes were soaked in water for five minutes 
to reduce transpiration rate and enhance the survival of the 
cuttings. The vine cuttings were planted by inserting the 
longer side of the cutting into the medium in the nursery 
polybags with the nodes deep into the soil and the leaves 
above the soil level.  

After planting, the vine cuttings were watered and kept 
moist by watering every two days in a week. The numbers 
of vine cuttings planted per variety were recorded. The vine 
cuttings started rooting and shooting twenty one days after 
planting. 

The pre-sprouted vines were transplanted to the field. 
Also one perforated plastic bucket of the same size filled 
with sterilized top soil was planted with one micro tuber of 
the same weight of 25g using the national check variety 
(TDr89/02665) and was used as the  control. At time of 
transplanting to the field, both the pre-sprouted vines and 
the potted yam plant used as control were transferred to 
the field and planted. 
 
Field activity 
 
The area for the field experiment was slashed, ploughed, 
harrowed and ridged. The ridges were spaced 1 m apart. 
Planting was on the crest of the ridges at 0.3 × 0.1 m apart. 
The pre-sprouted vine cuttings were transplanted to the 
prepared field. A plot constituted all the vines collected 
from a particular variety per a particular period.  Each 
variety constituted a plot and the nine varieties constituted 
a block while the three months interval constituted 
replicates. (that is each three months interval is a replicate, 
the nine months is three replicates). The cloned seedlings in 
the nine varieties were laid out in a Randomized Complete 
Block Design (RCBD) with three replications. The sprouted 
vine plants were trellised with ropes to enable the yam 
plants to climb up and shaded with palm frond. The palm 
fronds were gradually removed when the plants 
acclimatized to the harsh field conditions. Blanket 
application of NPK 15:15:15 fertilizer at the rate of 
400kg/ha was applied eight weeks after transplanting to 
the field, The fertilizer was placed  nine cm round the base 
of each clone seedling in the field. The whole plots were 
kept weed-free throughout the growth of the yam clone 
seedlings with hand-hoe. Hand rouging to remove over 
grown weeds was done toward harvesting which took place 
when the yam plants senescence. All agronomic practices 
such as pests and disease control were carried out as at 
when due. 
 
Data collection 
 
Data collected from the field were: number of plants 
transplanted to the field (This was done by counting the 
number  of   pre-sprouted vines  transplanted to  the  field),  

Nwankwo et al.          28 
 
 
 
The following data were collected at harvest: number of 
tubers per plant and per variety (This was done by 
counting the number of tubers produced per plant), tuber 
length (This was carried out by measuring with leather tape 
the length of ten tubers and obtain their mean), tuber 
diameter (This was measured with vernier caliper the 
thickness of ten randomly selected tubers and obtain their 
mean). Weight of bulk tubers (total weight of tubers per 
plot were weighed using sensitive scale and for the three 
replications and obtained their mean). Weight of single 
tubers (the tubers were weighed singly to enable the 
classification of the tubers into different categories as 
micro-tubers, mini-tubers, seed yam, table yam and 
ceremonial tubers. Then the number and weight of each 
category was taken and recorded. The weights of the 
various classes of yam tubers weighed with  sensitive scale 
was converted to tons per hectare.  
 
Data analyzes 
 
Analysis of variance was performed on the data collected 
using the SAS GLM procedure (SAS, 1992). Means were 
separated using standard error.  
 
 
RESULTS 
 
Ratio of vine cuttings collected from mother yam plant 
 
The data on  the ratio of number of vine cuttings produced 
per variety per stand and number of rooted vines per 
variety transplanted to the field are presented in Table 1.  

The  significant (P<0.05) variation in the ratio of vine 
cuttings collected per stand of mother yam plant that 
survived in the field varied from 45 cuttings (for Ekpe 
variety) to as high as 56 vine cuttings per mother plant (for 
Gbagu and TDr/89/02665 varieties) with grand mean ratio 
of 52 vine cuttings per mother plant (Table 2) The total 
mean ratio of vine cuttings from the nine varieties 
produced over the period was 464 cuttings in the ratio of 9 
stands of mother plants to 464 vine cuttings 

  Table 1 showed that nine mother yam stands of various 
yam varieties yielded  a combined total of 504 vine cuttings. 
That is 9 mother yam stands is to 504 vine cuttings which 
was equivalent to 1 mother yam plant to 56 vine cuttings. 
Out of the total of  504 vine cuttings, the highest ratio of 
vine cuttings was produced by the variety Gbagu, which 
was in the ratio of one mother yam plant is to 63 vine 
cuttings. This was followed by Amola with one mother yam 
plant is to 59 vine cuttings while the least of vine cuttings 
collected was from Ekpe which yielded  the ratio of one 
mother plant is to 57 vine cuttings. When compared to the 
check/control, one mother plant produced one yam plant. 
The cloned vine cuttings that sprouted and were 
transplanted in the field were 465 vine cuttings; however, 
464 vine cuttings survived in the field as yam plants which 
produced tubers that were harvested when the yam plant 
matured. The  highest  number of  vine  cuttings that rooted,  
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Table 1. Mean ratio of vine cuttings per stand of mother plant per variety, Number of rooted and filed 
establishment per variety for the two years combined  

  
Names of  
Varieties 

Ratio of vine 
cuttings per mother 

plant 

No. of  rooted 
vines 

Number of rooted 
vine cuttings 

transplanted to field 

Number of field 
survival 

Obiaoturugo 57 51 51 51 
Amola 59 49 49 49 
Gbagu 63 58 58 56 
Aloshi 53 51 51 51 

Hembakwasi 53 53 53 53 
Ogini 57 51 51 51 
Ekpe 51 45 45 45 
Ame 57 52 52 52 

TDr89/02665 56 56 56 56 
Total 504 466 466 464 
Mean  56.0 51.1 51.1 51.6 
S.E.D 2.6 2.51 2.51 2.54 

Level of sig. P<0.01 P<0.05 P<0.05 P<0.05 
Control(02665) 1 1 1 1 

 
 
 
transplanted and survived in the field was Gbagu and 
TDr/89/02665 respectively.  Gbagu variety gave 58 vine 
cuttings per mother plant but 56 survived in the field to 
produce tubers followed by the variety TDr/89/02665 
which had 56 rooted cuttings per mother plant and 
transplanted to the field which at maturity produced 56 
tubers while the least ratio was from Ekpe variety. The 
number of vine cuttings collected from a single mother yam 
plant of Ekpe was 45 vine cuttings which also produced 45 
tubers at maturity. However the Check/control variety 
planted with the same 25g seed tuber produced one tuber 
at maturity. This number was very low when compared 
with the varieties multiplied with their vine cuttings.   
 
Number of tubers per vine cutting per variety 
 
The number of tubers produced by one stand of vine 
cutting per variety, size of tuber and percentage of the 
various classes of tubers harvested are presented in Table 
2. 
 
Number of tubers per vine cutting per variety 
 
Each matured stand of vine cuttings in the field produced 
one tuber. However, significant (P<0.05) variation existed 
in the total number of tubers harvested from the various 
cloned vine cuttings. The least total number of tubers 
harvested was 46 obtained from the variety Ekpe while the 
highest total number of tubers harvested was 58 from the 
variety TDr/89/02665 for the period of nine months. The 
grand mean ratio was 52.4 tubers per mother plant for nine 
months). However, variation in the number of tubers 
produced per vine cuttings was not significant (P>0.05). 
Almost all the stands of vine cuttings of the various yam 
varieties produced one tuber per vine cutting except 
Obiaoturugo that produced 1.1 tubers per stand. The grand 

mean showed that the vine cuttings produced one tuber per 
vine cutting. However, the Check/control which is the 
traditional method of propagating yam for tuber 
production with one tuber per stand (without collecting 
vine cuttings from the mother plant for further 
propagation) produced one tuber per mother plant for the 
period of nine months. 
 
Tuber Size 
 
Significant (P<0.05) variability existed in the tuber size 
produced by the cloned vine cuttings of the various yam 
varieties. The tuber length ranged from 4.4cm from tubers 
produced by the variety Ogini to as long as 7.3 cm for 
tubers produced by the variety Obiaoturugo.  The grand 
mean was 6.4cm. Also significant (P<0.05) variation existed 
in the diameter or thickness of the yam tubers.  The least 
tuber diameter was 2.5cm for the variety Gbagu to as large 
as 6.2cm for tubers of Ogini variety. 

However, the tuber size from the control/ traditional 
method of tuber propagation  had tuber the length of tuber 
9.0 from the control while the tuber diameter was 6.0 cm. 
(Table 2). 
 
Classification of tubers produced from vine cuttings: 
The classes /categories of tubers produced by the vine 
cuttings are presented in Table 3. 
 
Number of tubers harvested 
 
There was significant (P<0.05) variation in the number of 
tubers yielded by the vine cuttings. The result of the 
number of tubers per variety, size of tubers and percentage 
of various classes of tubers harvested are presented in 
Table 2. Total number of tubers harvested from the cloning 
of the various nine yam plants was  472 tubers, which    was  
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Table 2. Sizes and number of  classes of tubers harvested for the two years combined 
 

 
Varietal names 

Ratio 
 of   vine 
cuttings 

per stand 

No. of 
tubers/ 

stand 

Tuber 
length 
(cm) 

Tuber 
diameter 

(cm) 

Total No. 
 of tubers 

harvested/ 
Variety 

No of 
micro-
tuber 

(< 25g) 

No. of 
mini-

tubers (> 
25<150g) 

No. of 
seed yam 
(>150<1

kg) 

No. of table 
tubers 

(>1kg<3kg 

No. of 
ceremonial 

tubers 
(>3kg) 

Obiaoturugo 51 1.1 7.3 3.0 54 30 11 13 0.0 0.0 
Amola 49 1.0 6.5 3.2 51 31 8 12 0.0 0.0 
Gbagu 56 1.0 5.5 2.5 56 35 7 14 0.0 0.0 
Aloshi 51 1.0 7.1 5.2 51 33 11 7 0.0 0.0 
Hembakwasi 53 1.0 6.8 5.0 53 36 8 9 0.0 0.0 
Ogini 51 1.0 4.4 6.2 51 32 6 13 0.0 0.0 
Ekpe 45 1.0 6.2 4.6 46 26 9 11 0.0 0.0 
Ame 52 1.0 7.2 4.3 52 31 13 8 0.0 0.0 
TDr89/02665 56 1.0 6.4 3.6 58 37 12 9 0.0 0.0 
Total 464 9.1 57.4 37.6 472 291 85 96 0.0 0.0 
Mean  51.6 1.0 6.4 4.2 52.4 21.1 9.9 10.7 0.0 0.0 
SED 2.....54 1.01 2.50 7.7 7.68 7.7     
Control  1 tuber 1 9.0 6.0 1 0.0 0.0 1 0.0 0.0 
Pro. level P<0.05 NS P<0.05 P<0.05 P<0.05      

 
 
 

Table 3. Various classes of tubers harvested from the vine cuttings  for the two years combined 
 

 
Varietal names 
     

Ratio of one 
mother  
plant  to 

 vine cuttings / 
Variety 

No. of 
tubers/ 

stand 

No of  
micro-tuber  

(< 25g) 

No. of mini-
tubers (> 
25<150g) 

No. of seed 
tuber (>                                                                                                                                                                                                   

150<1kg) 

No. of table 
tubers 

(>1kg<3kg) 

No. of 
ceremonial 

tubers 
(>3kg) 

Total 
number of 

tubers 

Obiaoturugo 54 1.1 30 11 13 0.0 0.0 54 
Amola 51 1.0 31 8 12 0.0 0.0 51 
Gbagu 56 1.0 35 7 14 0.0 0.0 56 
Aloshi 51 1.0 33 11 7 0.0 0.0 51 
Hembakwasi 53 1.0 36 8 9 0.0 0.0 53 
Ogini 51 1.0 32 6 13 0.0 0.0 51 
Ekpe 46 1.0 26 9 11 0.0 0.0 46 
Ame 52 1.0 31 13 8 0.0 0.0 52 
TDr89/02665 58 1.0 37 12 9 0.0 0.0 58 
Total 472 9.1 290 89 96 0.0 0.0 472 
Mean  52.4 1.0 21.1 9.9 10.7 0.0 0.0 52.4 
SED 5.0 - 6.2 4.7 5.5    
Control  1 1 0.0 0.0 1 0.0 0.0  
Pro. level P<0.05 P>0.05 P<0.05 P<0.05 P<0.05 - -  
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in the ratio of 9 stands to 472 tubers. This gave a grand 
mean of 1 yam plant to 52.4 tubers. When compared to the 
control where one tuber was planted without cutting the 
vines for planting, only one tuber was harvested for 
planting as seed tuber yam.  
 
Micro tubers 
 
Significant (P<0.05) variation was observed in the classes 
of tubers harvested from the vine cuttings at maturity.  The 
total number of micro-tubers from various varieties was 
290 with mean ratio of one mother plant to 31.3 micro-
tubers. The variety with the highest micro-tubers was 
Hembakwasi with 36 micro-tubers out of a total of 53 
tubers produced per vine cuttings at maturity, while the 
least number of micro-tubers was 25 produced by the 
variety Ekpe (Table 3). 
 
Mini-tubers 
 
There was significant variability in the number of mini-
tubers produced at harvest by the vine cuttings. The 
number of mini-tubers ranged from six tubers produced by 
the variety Ogini to as high as 13 mini-tubers produced by 
the variety Ame. The mean total of 89 mini-tubers 
produced in the two years out of a total of 472 tubers from 
464 plants of vine cuttings. The mean  ratio of mini-tubers 
to a yam plant was one yam plant is to 9.9 mini-tubers.  
 
Seed yams 
 
Total number of seed tubers produced by the various yam 
varieties was 96 seed tubers. This was in the ratio of one 
yam plant is to 10.7 seed tubers. The significant (P<0.05) 
showed that the number of seed tubers varied from seven 
tubers from the variety Aloshi to as high as 14 seed tubers 
produced by Gbagu and followed by Obiaoturugo and Ogini 
with 13 numbers of seed tubers respectively. (Table 3).   
 
Table yam and Ceremonial yam 
 
However, Table yams  and ceremonial  yams  were not 
harvested from the vine cuttings  planted and evaluated . 
Also none of those type of ware tubers (Table  tuber yams  
and ceremonial tuber  yams) were harvested from the 
Check/ control. (Table 3 
 
Multiplication ratio of the cloned vine cuttings 
 
The results of the  ratio of one stand of mother yam plant to 
the number of vine cuttings and number of tubers produced  
per the twenty mother plants of the nine varieties of the 
white guinea yams planted in the Screen house are 
presented in Table 4. 

Table 4 showed that a total of 180 yam plants from 9 
varieties, cloned up to 464 yam plants gave various tuber 
yields with a total of 39,166,560  tubers for seed tuber  yam 
production  within  one    year.  When   compared  with    the  

 
 
 
 
control, only one tuber was produced within the same year 
as seed tuber. This indicated that vine cuttings could be 
used to enhance the rate of seed tuber multiplication of 
yam varieties for commercial seed tuber yam production. 
However, there were varietal responses to the survivability 
and productivity to seed tuber production. For instance the 
least ratio of one mother yam plant production to vine 
cutting was the variety Ekpe which gave the ratio of; 1:45 
with  a total of  46 seed tubers harvested and when 
multiplied with 20 stands of  Ekpe variety established in the 
screen house as mother plants, it gave a total number of 
tubers totaled 41400 seed tubers.  Also, the highest vine 
ratio of one mother yam plant were TDr 89/02665 and 
Gbagu which gave the ratio of;  1:56 respectively  producing 
56 and 58 seed tubers respectively for Gbagu and 
89/02665. When their various seed tuber production were 
multiplied with their respective 20 mother yam plants 
established in the screen house, the results were 62720 
seed tubers for Gbagu and 64960 seed tubers for 
TDr/89/02665. 
 
Tuber weight 
 
The result of the tuber weight yield analysis of the vine 
cuttings of the nine yam varieties for two years combined 
are presented in Table 5. The yam tubers harvested were 
classified into various categories such as micro-tubers 
(<25g), mini-tubers (>25<150g), seed yam (>150g < 1kg), 
table tuber (>1kg < 3kg) and ceremonial tuber (>3kg). Total 
number of micro tubers harvested from nine stands of yam 
from various varieties was 290 tubers which accounted for 
61.0% of the various classes of tuber yam harvested. This 
gave a grand mean of 21 micro tubers to 1 stand of yam 
plant.  Also, total number of mini-tubers harvested from the 
nine varieties of yam plants gave total of 89 tubers which 
represented 19.0% of various classes of tubers harvested. 
The mean yield was 9.9 (1 yam plant to 9.9 tubers). 
However, the percentage of mini-tubers was far less than 
the micro-tubers. 

The result indicated that the total number of seed yam 
harvested from the 9 stands of the yam varieties was 96 
tubers which accounted for 20.4%. This gave a grand mean 
of 1 yam stand to 10.7 tubers. The zero yields of table yam 
and ceremonial yam tubers is an indication that vine 
cuttings may not be used as planting material for the 
production of such type of tubers.  

The yam tubers are classified into five categories based 
on the tuber weights measured in grammes (g) or in 
kilograms (kg) (Table 5). In Table 5, high significant (P< 
0.01) variation in tuber weight was observed in the various 
classes of tubers produced by the vine cuttings. The bulk 
weight of the micro-tubers ranged from 17.5kg for the 
variety Ame to 23.1kg for the Ekpe variety which showed 
that Ekpe variety produced large number of micro-tubers 
with individual tubers which weighed less than 25g. Also, 
the variety with the highest bulk weight of 29.4kg of mini-
tubers was produced by the variety Ame while the least 
bulk weight of 25.6kg was from the Obiaoturugo variety.  
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Table 4. The multiplication ratio per  stand and per  twenty mother yam plants  per variety planted in the Screen house 
for fine cutting 

 
 
 
Varietal names 

Ratio of vine 
cuttings to one 
mother plant 

Total number of seed 
tubers harvested/ 

Variety 

Number of 
mother yam 

plants in screen 
house 

Estimated total 
number of seed 

tubers from various 
varieties 

Obiaoturugo 51 54 20 55080 
Amola 49 51 20 49980 
Gbagu 56 56 20 62720 
Aloshi 51 51 20 51000 
Hembakwasi 53 53 20 54060 
Ogini 51 51 20 52020 
Ekpe 45 46 20 41400 
Ame 52 52 20 54080 
TDr89/02665 56 58 20 64960 
Total 464 472 180 39,166,560 
Control  1 tuber 1 1 1 

 
 

Table 5. Categories of mean tuber weights (in grams and kg) produced by vine cuttings cloned from the nine white yam varieties for two years 
 

 
 
 
Variety names  

Bulk weight  
of micro-

tubers(kg) 

Av. 
weight 

per 
micro 
tubers  
(25g) 

Bulk 
weight of 

mini-
tubers  

(kg) 

Av. 
weight 

per mini-
tubers  

(>25<15
0g) 

Bulk 
weight of 

seed 
tuber (kg) 

Av. 
weight 

per seed 
tuber 
(>150 
<1kg) 

Weight 
of 

Table 
tuber 
yam 

(>1kg<
3kg 

Weight 
of 

Ceremo
nial 

tuber 
yam 

(>3kg) 

Total 
Tuber 
yield 
in kg 

Total 
Tuber 
yield 

in  t/ha 

Obiaoturugo 21.0 0.63 25.6 0.28 144.6 0.19 0.0 0.0 0.28 31.0 

Amola 20.0 0.71 27.2 0.22 156.8 0.19 0.0 0.0 .0.28 31.0 
Gbagu 20.3 0..63 26.4 0.18 200.8 0.28 0.0 0.0 0.35 39.0 
Aloshi 18.6 0.61 26.3 0.29 300.4 0.21 0.0 0.0 0.39 33.0 
Hembakwasi 20.9 0.75 27.8 0.22 258.9 0.23 0.0 0.0 0.33 37.0 
Ogini 22.6 0.84 26.5 0.16 275.6 0.29 0.0 0.0 0.37 43.0 
Ekpe 23,1 0.60 28.7 0.29 311.7 0.34 0.0 0.0 0.48 48.0 
Ame 17.5 0.57 29.4 0.38 242.8 0.19 0.0 0.0 0.32 32.0 
TDr89/02665 17.9 0.66 28.1 0.33 326.5 0.29 0.0 0.0 0.43 23. 
Mean 20.2 

(74.0t/ha) 
0.67 27.3 

(29.0t/ha) 
0.26kg 246.5 

(31t/ha) 
0.28 0.0 0.0  (121kg) 

134t/ha 
 Control - - - - 295.5 .30 0.0 0.0 0.30 33.0 
Check  P<0.01 P<0.01 P<0.01 P<0.01 P<0.01 P<0.05 = = P<0.05 P<0.05 

 
 
 
This showed that the mean bulk weights of 27.3kg of mini-
tubers were made up of individual weights which ranged 
from above 25g to 150g. However, the mean seed tuber 
weight was 246.5g. The least seed tuber of 144.6g was from 
Obiaoturugo while the highest seed tuber weight of 326.5g 
was obtained from TDr/89/02665 cultivar. The individual 
weights of the seed tubers fall within the range of 150g to 
1kg. None of the vine cuttings from the varieties evaluated 
produced tubers that weighed above 1kg. 

The variety that produced the highest total tuber yield of 
48.0t/ha was the Ekpe variety followed by Ogini variety 
with 43.0t/ha while the variety with the least total tuber 
yield of 23.0t/ha was TDr/89/02665 (Table 5).Of the total 
tuber weight of 134t/ha produced by all the vine cuttings, 
micro-tubers gave the highest bulk weight of 74.0t/ha 
followed    by   seed   tubers  with  31.0t/ha while  the   least 

bulk weight of 29.0t/ha was from mini-tubers (Table 5).   
The total seed tuber (yam propagation material) which 

was 134.0t/ha was from 9 yam plants (derived from vine 
cuttings) which was in the ratio of  9 yam plant to 134t/ha 
of seed  tuber which was equivalent of 1 yam plant to 
15t/ha of seed tubers  as against the check/ control which 
gave a total of 33.0 t/ha of seed tuber yield and which gave 
the ratio of 1 yam plant to 4t/ha of seed tuber yam yield per 
hectare. 
 
 
DISCUSSION 
 
Seed tubers are propagation  material for the yam plant and 
for the farmer it is the material for ware yam production for 
domestic  consumption, industrial utilization and sources of  
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income and for the marketers the seed tubers  not only that 
it generates income and employment,  it is equally an 
export potential article of trade to earn hard currency. As 
important as the seed tubers are in the life of the farmer 
and in the economy and commerce of the country its 
production in large quantity has been greatly limited and 
handicapped by low multiplication ratio. The study has 
shown that vine cuttings with buds at the leaf-axils could be 
used for rapid multiplication of yam tubers for commercial 
seed yam production. However, using  this technique leads 
to increase in seed tuber  production and  direct proportion  
for  ware yam production.  

Therefore, the high significant (P < 0.05) variation in the 
number of vine cuttings per mother plant as recorded in 
Table 1 was an indication that different cultivars of white 
yam plants could give varying degree in the number of vine 
cuttings produced for vine cuttings propagation and their 
survivability will also differ. Nwoke (1986) reported in his 
work on vine cuttings propagation that different species of 
Dioscorea species could be rooted to produce new shoots 
and tuber formation for field production of ware yams. 
However, their performances differed significantly. This 
also showed that different species and cultivars within 
species could be amenable to vine cutting propagation 
technique for seed tuber production. For the fact that the 
vine cuttings produced different categories of seed tubers  
is an indication that this could be caused by varied factor 
such as time of planting, type of planting materials and 
environmental factors such as type of soil, soil nutrients 
status, amount of rainfall, sunshine hours, temperature, 
relative humidity and others. Onwueme and Singh (1991) 
agreed that these environmental factors affect the field 
performance of yam crop.    

All the vine cuttings used in the trials were not cut at the 
same period. They were cut at three months interval and 
this could affect the individual performance of the vines or 
the varieties. Those planted early in the season yielded 
better than those planted later in the season when the 
performance of the planted  vine cuttings  were  drastically 
reduced as a result of insufficient rainfall.  Therefore, time 
of planting of the vine cuttings was a strong factor 
militating the performance of the cloned yam plants 
although irrigation facilities were not considered during the 
set up of the experiment. It however had given insight that 
for commercial production of seed tubers, irrigation 
facilities could be given first position on the priority 
demand list for good sizeable seed tuber production.  .     

Table 2 showed that mean seed tuber per vine cutting 
was one, which meant that each vine cutting produced one 
seed tuber at harvest. Therefore, the number of seed tubers 
produced by the vine cuttings in the ratio of nine mother 
yam plant was to 472 seed tubers equivalent to one mother 
plant was to 52.4 seed tubers as against the check/control 
which was one mother plant was to one seed tuber. This 
indicated that the multiplication ratio of yam plant using 
vine cuttings was very high more than the traditional 
method of one mother yam tuber was to two to five seed 
tubers.  However, the  variety with  the highest  number  of 

  
 
 
 
vine cuttings per stand were Gbagu and TDr89/02665 with 
56 vine cuttings per stand respectively and yielded 56 and 
58 tubers each with average of one tuber per stand as 
against the natural method of one tuber at planting and one 
tuber of seed tuber  at harvest. Mbanaso et al.  (2011) 
observed that of all root and tuber crops such as cassava, 
sweetpotato, cocoyam, ginger and others, yam has a very 
low multiplication ratio. Therefore  the  technique of vine 
cutting will assist in enhancing the rapid multiplication 
ratio of yam especially for commercial seed tuber 
production within a short period. 

For the fact that no Table yam (tubers > 1kg < 3kg) and 
ceremonial yam tubers (>3kg) were produced showed that 
vine cuttings could not be used to produce ware yam 
tubers. This could be attributed to the type of planting 
material used (vine cuttings). According to Onwueme and 
Singh (1991) to produce ware yams (Table and Ceremonial 
yam tuber), one need to plant  seed tuber or tuber sett of 
about 250 to 300g and they should be staked to provide 
strong support to the weight of the yam vines. .   

The high percentage of micro-tubers may be attributed to 
non-completion of the growth cycle of the yam plant as a 
result of meeting the dry season in the field thereby leading 
to high percentage of micro-tubers produced by the field 
grown vine cuttings. This suggested reason for planting 
vine cuttings for seed tuber production early in the year 
such that vines could be produced and grown under rain 
fed conditions except if irrigation facilities could be used to 
supplement rainwater supply to further prolong the life of 
the field grown  vine cuttings which will lead to the 
production of high percentage of micro tubers. 

The mean seed tuber  length of 6.4 cm and seed tuber 
diameter of 4.2cm observed in Table 2  showed that the 
vine cuttings could be used to produce seed tuber size that 
could be used for field ware tuber yam production. For the 
fact that there was significant (P < 0.05) variation in the 
seed tuber length and diameter showed that the seed tuber 
size could vary greatly in size,  however, under conducive 
environments sizeable seed tubers could be generated from 
the vine cuttings for ware tuber yam production, although 
this may depend on the variety. Nwoke (1986) reported 
that ware tuber could be produced using vine cutting 
techniques in the cultivation of water yam (Dioscorea 
alata). 

The classification of the seed tubers into five distinct 
categories is an indication that vine cuttings could produce 
seed tubers of varying sizes. The production of total seed 
tubers with weight of 134.0t/ha from nine varieties with  
20 mother plants each within a year was a tremendous 
increase in seed tuber multiplication technique as 
explained in Table 5. Of the total weight of 134.0t/ha, seed 
tuber with individual weight range of  > 150g  < 1kg 
accounted for   31.0t/ha. The class of seed tuber could be 
used for direct production of ware tuber yam the following 
season. The micro tubers with individual weight range of 
less than 25g, accounted for 74.0t/ha and mini-tubers with 
individual weight range of  > 25g  < 150g accounted for 
29.0t/ha  could   be  used   for  seed  tuber   production  next  



 
 
 
 
planting season. Nevertheless, the high micro tuber weight 
as mentioned earlier as being attributed to late planting 
that prevented the vine cuttings from expressing their full 
yield potential was as a result of insufficient rainfall within 
the ropping season. This suggested reasons for the 
inclusion of irrigation facilities especially if the seed tuber 
should be of commercial venture for maximum profit. The 
problem of type of planting material could be solved by 
planting early coupled with the use of irrigation facilities 
while a soil test could detect if  the soil require soil nutrient  
amendment to further assist the crop in the field for 
maximum tuber yield benefit.  
 
 
CONCLUSION 
 
The study has shown that increase in the number of yam 
plants for seed tuber production could be effectively 
carried out  with yam vines containing buds at the leaf-
axils. Based on this, mother yam plants could be cloned 
periodically within one year to produce many yam plants 
for seed tuber production under conducive environmental 
conditions unlike traditional methods of using one tuber at 
planting and harvesting one tuber at the end of the season. 
Therefore vine cuttings could be used to enhance the rate of 
tuber multiplication of yam varieties for commercial yam 
production. 
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