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Abstract

Low viability of Hevea seeds and short period of seed-fall has often limited the
establishment of large hectares of rootstock nursery. Consequently, a field
trial was carried out at Rubber Research Institute of Nigeria (RR1N) during
the 2001/2002 cropping season to evaluate growth vigour of volunteer
seedlings as an alternative or supplement to pre-germinated seedlings for
the purpose of establishing a rootstock nursery. The experiment was a 2 x
3 factorial combination consisting of two sources of seedlings
(pre-germinated and volunteer seedlings) and three clones of Hevea (PB
5/51, PR107 and NIG 803} arranged in a randomized complete block design
with six replications. There was no significant difference (P > 0.05) between
volunteer and pre-germinated seedlings in terms of percentage survival,
height and stem diameter of seedlings. However, significant difference (P.
< 0.05) was observed among the clones with respect to the growth
parameters measured, with PR 107 having the highest percentage survival
(76%), height (70.0cm) and wider diameter (0.70cm) compared to PB5/51
and NIG 803 at the buddable growth stage. The interaction between seedling
sources and clones was not significant except for the plant height at four and
five months after planting. Consequent on the overall performance of
seedlings observed, both volunteer and pre-germinated seedlings could be
used for the raising of rootstocks with PR 107 serving as a better clone.

Introduction

Rubber plant (Hevea brasiliensis Muell. Arg.) is an economic perennial tree crop grown
mainly for its natural latex production. The crop (H. brasiliensis) as the major source of natural rubber
provides about a third of the total world supply of rubber and belongs to the family Euphorbiaceae
(Asokan et al, 2000). The yield potential of Hevea clones varies from 300kg/ha/year for local clones
(F.A.O., 1966), to 1600kg/ha/year in exotic clones and 300kg/ha/year (dry rubber) in Rubber
Research Institute of Nigeria (RR1N) developed clones (Omokhafe and Ugwa, 1997). Such yield
variations could be easily found in plantations where unselected seedlings are used.

Rubber could be propagated by seeds or vegetative means (Opeke, 1997; Sagay, 2001 a).
However, variations occur in the production (yield) of the individual trees established by seeds (Uraih
and Omokhafe, 2001). Report has shown that the yield of trees grown from seeds produced by high
yielding parent trees, though greater than the yield of unselected seedlings are not markedly constant
(Wrigley, 1988). In most cases seeds lose viability soon after harvest or seed-fall from the parent trees
and cannot be useful for multiplication. As a result, vegetative method of Hevea propagation in more
conventional for the establishment of clones with special qualities such as disease resistance and high
latex yield. Vegetative propagation of Hevea is by means of budded stumps raised from seeds in a
rootstock nursery (Sagay, 200la).

In Nigeria, rubber seeds-fall occurs between early August and early October each year (Uraih
and Omokhafe, 2001) but, the pack is mid August usually referred to as August break. Nursery
establishment is planned to coincide with the period of Hevea seed-fall. Apart from having only one
period of seed-fall, seed viability is low while seed storage facilities are unaffordable. This also
hinders rootstock establishment. Prolonged rainfall season into this period of seed-fall often leads to
moldiness of pods resulting in scarcity of seeds and further reduces the viability of the available seeds
(Uraih and Omokhafe, 2001).

In order to overcome the resultant effect of these problems, seedlings of known clones growing on the
floor of Hevea plantation referred to as volunteer seedling are being considered as a viable option for the
establishment of rootstock nursery. However, there is the need to evaluate the growth performance of
these volunteer seedlings against that of the pre-nursery seedlings with a view to establishing an
acceptable documented evidence or rationale behind their use in rootstock nursery establishment.
Consequently, the objective of this study is to evaluate the growth performance of rootstock
nursery seedlings established with volunteer seedlings as an alternative or a supplement to pre-nursery
seedlings using three Hevea clones commonly grown in rubber plantations within the Benin area of



Southern Nigeria.

Material and Methods

A field experiment was carried out at the nursery site of Rubber Research Institute of Nigeria
(RRIN), lyanomo near Benin City during the 2001/2002 cropping season. lyanomo is located between
latitude 6°00" and 7°00" N and longitude 5°00' and 6°00' E. The area has a bimoda! rainfall with an annual
average of 1950mm and a daily temperature of between 28.6 and 32°C. The mean relative humidity
ranges between 70 and 85%.

The soil of the experimental site falls within the coastal plain sands underlain by sediments of the
Benin formation (Fagbami and Fapohunda, 1986). The soil is loamy sand in texture and had a pH of 5.5
with high organic matter and available P (Bray"!) levels as shown in Table 1. The prominent vegetation
of the area at the commencement of the experiment was Panicum maximum, Chromolina adoratum,
Centrpsemapnblicense and Calapogonium spp.

Experimental Design and Land Preparation

The experiment was a factorial combination arranged in a randomized complete block design
with six replications. Three Hevea clones (PBS/51, PR107 and NIG 803) and two sources of seedlings
(volunteer and pre-germinated) in factorial combinations formed the treatments. The volunteer
seedlings were Hevea seedlings growing under the canopy of the mature rubber plantation. They are
developed from seeds that fell on the plantation floor at the period of seed-fall. Pre-germinated
seedlings were obtained by germinating Hevea seeds in a pre-nursery. In this case, seeds were
picked-from monoclonal plots and sprouted injhe pre-nursery.

The experimental site was cleared and beds (1.2m x 1.5m each) were prepared in early
August, 2001. Each bed formed an experimental unit. Pre-germinated seeds were planted out in early
August, 2001 in the experimental plots. A month later, (September, 2001) volunteer seedlings of about
the same height (22cm tall) with the pre-germinated seedlings were collected and planted in the beds at a
spacing 0.3 x 0.3m resulting in a seedling density of 12 seedlings per bed. Distance between experimental
units (beds) within a block was 1.0m and that between blocks was 1.5m. Seedlings were allowed to grow
for six months, a stage at which budding of seedlings could be carried out in rootstock nursery (Uraih
and Omokhafe, 2001). Seedlings were watered regularly at a 24hour interval during the dry spell.

Pre-Cropping Soil Sampling

After the clearing of the experimental site, soil samples were taken at the depth of 0 - 20cm,
using the standard sampling procedure for pre-cropping soil analysis. Soil properties analyzed include pH
(1:1 soil: water suspension), organic C (dichromate oxidation), total N (kjeldahl digestion), Bray" P, IN
Ammonium acetate extractable Ca, Mg, K, Na and IN Kcl - extractable exchangeable cations and
acidity (Al + H). The sum of the exchangeable cations and acidity gave the CEC (Page et al, 1982).
The soil physical property analysis was carried out using Bouyocosl hydrometer method.

Data on the growth performance of the crops were collected between November, 2001 and
March, 2002. The collection of data commenced at three months after planning (3MAP) at a regular
interval of 4 weeks on the following parameters: percentage survival, seedlings' height and stem
diameter. Data were subjected to analysis of variance.

Results
Effect of Seedling Source on Survival Rate and Growth Performance of Hevea Rootstock

Seedlings

The values obtained, as regards survival rate showed no significant (P > 0. 05) differences in the
performance of volunteer and pre-germinated Hevea seedlings during the growth period (3-6 MAP)
irrespective of clones (Table 2). However, volunteer seedlings consistently had a higher
percentage survival value than the pre-germinated seedlings. Similarly, the volunteer seedlings had
better seedling heights and stem diameter than the pre-germinated seedlings, although not
significantly higher at P > 0. 05 (Table 3 and 4). The mean height for the volunteer seedlings ranged
from 43.5 - 57.5cm, while those of pre-germinated seedlings were between 38.7 and 52.5cm at 3 and 6
MAP respectively. However, seedling source had no significant effect on the seedling stem
diameter.

Seedling Clonal Effect on Survival Rate and Growth Performance of Hevea Rootstock Seedlings



At three and four months after planting of Hevea seedlings, survival percentage among the
clones remained constant, however, PR 107 had a significantly higher (P < 0. 05) survival rate (80%),
while NIG 803 had the lowest survival percentage (Table 2). The clone PR 107 still sustained its
dominance, significantly over the other clones with regard to percentage survival throughout the
growth period of relative to the other clones.

As for seedling height, values obtained at 3 MAP reflected a variation among the clones used,
PR107 recorded the highest (48.3cm) while NIG 803 had the least (32.7cm). However, these
differences were not significant at P > 0. 05 (Table 3). Similarly, PR 107 had a significantly better
height between 4 and 6 MAP compared to the clones eva-luated.

The result of the data on seedling stem diameter showed significant differences among the
three clones studied. The clones differed significantly in their stem diameter, PR107 had a wider stem
diameter that differed by 23 and 27% from those of PB 5/51 and NIG 803, respectively at 6 MAP.
Between NIG 803 and PB 5/51, NIG 803 had 4% lower stem diameter compared to PB5/51.

Interaction Effect of Seedling Source and Clonal Variation

There was no significant (P > 0.05) interaction between clonal variation (type) and source
(volunteer and pre-germinated) of seedlings in respect of percentage survival and stem diameter as
seen in Tables 2 and 4. However, the interaction effect on seedlings height at 4 - 5 MAP was
significant (Table 3), with pre-germinated seedlings of PR 107 having higher heights (55 and 62 cm
respectively) compared to other treatment combinations.

Discussion

Among the various qualities to be considered in ascertaining Hevea clone (s) suitability for
the establishment of rootstock nursery are viability of seeds, high percentage survival, vigorous
growth of seedlings especially in terms of stem girth or diameter (Sagay, 200 Ib) and height (Amma et al,
1990; Mydin et al, 1990). These qualities were used in this study in evaluating the growth
performance of the two sources of rootstock seedlings and the clones. Survival of PB 5/51 and PR 107
seedlings were high, between 70 - 80%. It is clear from this point of view that NIG 803 is not a good
clone for rootstock establishment compared to other clones evaluated; as its percentage survival
ranged from 38 - 49%, irrespective of the source of seedlings. However, no significant differences
existed between the two sources of the Hevea seedlings (pre-germinated and volunteer). The mean
values showed that volunteer seedlings survived better. This could be due to the fact that the volunteer
seedlings had already experienced and become adjusted to the harsh environmental factors under the
rubber canopy in the plantation. During this study, pest attack was observed as the period of growth
progressed from 4 - 6 MAP. Generally, seedlings' survival rate reduces as the growth period
advanced (Table 2). This could be due to the hazardous effect of the dry season and pest attack and
conformed to the observation of Sagay and Omokhafe (1996).

Seedlings' height might not be a good quality or factor for evaluating rootstock nursery
because, some seedlings have good height but poor girth development (size) for budding. Hevea
seedlings of both sources had similar heights which did not differ significantly at P > 0.05 (Table3).

After the consideration of the availability of viable Hevea seeds for the establishment of rootstock, the
girth/diameter of the seedlings so obtained from such seeds is of utmost interest. The girth/diameter of a
seedling determines its readiness for budding in the nursery and evenly maturity for latex exploitation
in plantations (Mydin et al, 1990; Amma et al, 1990; Thattil et al, 1991). Seedlings are ready for
budding when they attain the age of 5- 6 months (green) (Sagay, 2001 b; Uraih and Omokhafe, 2001)
and a diameter of about a pencil size (Sagay, 2001b). In this study, seedlings diameter at 6 MAP
agreed with the report of Sagay (2001b) but, PR 107 reached the buddable size faster (at 6 MAP)
than PB 5/51 and NIG 803. However, no significant difference occurred between the sources of
seedlings though, one must be careful about the clones used for rootstock nursery. This is because,
some clones have poor growth among other qualities. From the findings of this study, rootstock nursery
can be comfortably established, with either volunteer or pre-germinated seedlings with much care in
selecting suitability.

Conclusion

To establish a rootstock nursery, one should be aware of the growth performance of the clones
to be used as some have very poor growth characteristics. In this study, it was observed that a
significant growth difference exists among the three clones used with PR107 being the best. Secondly,



seedlings of the same clone but different sources (pre-germinated and volunteer) showed similar
growth performance similarly with no significant different throughout the growth period.
Consequently, rootstock nursery could be established from either volunteer or pre-germinated seeds of
any suitable clone as PR 107 has proved to be.
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Table 1: The Physicochemical Properties of the Soil (0 — 20cm) at the On Set of the Experiment in

August, 2001

Soil Characteristics Inference
pH(l:1 H,0) 5.5.
Organic C(gkg" 13.95
Total N(gkg") 0.50
Available P (me kg™) 30.52
CEC(Cmolkg-") 3.05
Sand(gkg") 870
Silt(gkg") 20
Clay(¢kg") 110

Table 2: Effect of Seedling Source and Clonal Variation on Hevea Rootstock Seedling Survival

Clone Seedling Source
Growth Period
3MAP 4MAP 5MAP
6MAP
S, S, Mean Si S, MeanS, S;MeanS[ S, Mean

PR10780.3 805 804
PB5/5179.3 710 752
NIG80354.0 433 487
Mean 712 64.9

LSDo.0s

80,3 805 804 790 763
79.3 710 752 763 680
54.0 433 487 527 412

71.2 64.9 69.3 618

777 748 763 756
722 750 652 703
470 445 328 387

648 581

S=NS, C=22.1,CxS=NS. S=NS, C=22.1, CxS=NS. S= NS, C=20.6, CxS « NS. S= NS, C =223, CxS =NS.

Volunteer seedlings (Si), Pre-germinated seedlings (S,), Hevea clone (C), Seedling source (S),
Interaction between Hevea clone and seedling source (CxS), Non significant (NS).

Table 3: Effect of Seedling Source and Clonal Variation on Hevea Rootsrock Seedling Height

(cm)
Seedling Source
Clone
Growth Period

3MAP 4AMAP 6MAP
5MAP

S S, Mean Si S, MeanS] S,MeanS, S,Mean

)

PR107 47.5 49.2 48.3 50.3 54.6 52.5 57.9 62.0 60.0 64.7 69.1 66.9

PB5/5144.5 40.0 42.3 46.1 40.2 43.2 49.8 43.1 46.5 54.0 47.3 50.7

NIG80338.6 26.8 32.7 42.5 29.7 36.1 47.0 33.0 40.0 53.9 41.147.5



Mean 43.5 38.7 46.3 415 516 46.0 57.5
52.5
LSDy.05 S=NS, C=NS, CxS =NS. S=NS, C=NS, 8.5,CxS=85.S=NS5,C=7.8,CxS=7.8.5S=NS,C-10.3,CxS =NS.

Volunteer seedlings (Si), Pre-germinated seedlings (S.), Hevea clone (C), Seedling source (S),
Interaction between Hevea clone and seedling source (CxS), Non significant (NS).
*

Table 4: Effect of Seedling Source and Clonal Variation on Hevea Rootstock Seedling Stem
Diameter (cm)

Clone : Seedling Source

Growth Period

3MAP 4MAP SMAP 6MAP

S S;MeanS, - 5, MeanS5, S, Mean §, S, Mean

PR107 0.52 0.50, 0.51 0.54 0.54 0.54 0.58 0.60 0.59 0.63 0.67 0.65
PB5/510.44 0.41 0.43 0.46 0.43 0.45 0.49 0.46 0.48 0.55 0.50 0.53
NIG803 0.43 ' 0.38 0.41 0.46 0.39 0.41 0.50 0.42 0.46 0.55 0.47 0.51

Mean 0.46 0.43 0.49 0.44 0.52 0.49 0.58 0.55
LSDoos S=NS, C=0.06,CxS=NS. S=NS, C=0.07, CxS=NS. S=NS, C=0.09, CxS=NS. S = NS, C=0.09, CxS = NS.

Volunteer seedlings (Si), Pre-germinated seedlings (S.), Hevea clone (C), Seedling source (S),
Interaction between Hevea clone and seedling source (CxS), Non significant (NS).



