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EFFECTS OF DIFFERENT POTTING MEDIA ON THE GERMINATION AND EARLY « 4

GROWTH OF Newbouldialaevis-(P.Beauv.) Seem,
ABSTRACT
The research was conducted at the screen house of the Department of Forestry and Wildlife,
Faculty of Agriculture, Nnamdi Azikiwe University, Awka, Anambra state, Nigeria. The study
was carried out from January 2021 to May 2021 to access the effect of different potting media on

germination and early growth of Newbodialaevis.Treatments were laid out in a Complete

A

Randomize Design (CRD) with four replications. The germination parameters measured were:
days to germination, germination period and germination percentage while the growth variables
measured includes plant height, collar diameter and number of.leaves. The potting media used
were T1 (topsoil and cow dung), T2 (topsoil and goat dung), T3 (topsoil and poultry dropping),
T4(topsoil and sawdust), T5 control (topsoil only).:Data-collected were subjected to R software
{R-Cere-TFeam2014), using the following packages: plyr, car, gvima, one-way tests, user friendly
science, ggplot. Results obtained indicated that T1*had the highest germination percentage (85%)
followed by T2 and T3 with germination percentages of 82% and 80% respectively. T4 had the
poorest germination percentage (60%). The results also showed that the treatment had direct
effect on the seedling early growth; the highest mean collar girth was observed in T1 with 1.85cm
while the least was abserved in, T4 with 0.72 m. The highest mean height was observed in T2
with 22.15 cm while:-the least was observed in T4 with 7.23 cm. Also, the highest mean number
of leaves was observed in T2 with 21leaves while the least was observed in T4 with 7 leaves.
Based on the, findings of these experiments it is recommended that for maximum growth and
germination and growth performance and thereby is not recommended for the early growth of

Newbodialaevisseedlings.
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Newbouldialaevis is a medium sized angiosperm in the Bignoniaceae family. It is native to<—

tropical Africa. It is ever green, though its leaves turn somewhat dark purple during the cold

of life or fertility tree. In Nigeria it is known in Yoruba as okoko,Hausa - aduruku, Fiv -*Kontor,

Benin - Ikhimi, 1gbo-Ogirisi, Efik - obot, Urhoho - ogiriki(Gill, 1992). The plant’species plays a
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role in phytomedicine, and-tFhe barkbarks, leave and root are the parts mostly used. The isolated

chemical constituents of the plant as reported by Gill (1992) are alkaloids, tannins.and saponins. It

f o Shuetiotih \onbestoston) Sttt - lite: - ol -* atfibutut bt X

is reported to be effective in the treatments of elephantiasis, syphilis, epilepsy, insomnia,
2007;;0dugbemi,2008).

The tree grows to a height of about 10m-20m high, 60-90cm-in girth. Bark greyish to pale
brown, fairly smooth, slash cream, fibrous. Branchlet short and twisted, with short knobby twigs
often with clustered leaves at their ends. Leaves-areupte:50cm long and usually with 3-5 pairs of
leaflets. The common stalk being prominently swollen at the point of attachment of each pair,
leaflets 15-20cm long by 5-10cm ~broad;. elliptic to broadly elliptic, sometimes slightly
oblanceolate, acuminate, cuneate.rather leathery, dark green, glabrous, usually with coarse teeth
but the margin sometimes entire with:5- 8 pairs of prominent lateral nerves, looped well away
from the margin, leaflet stalk very short, stout. The Fflowers (Dec- Feb) are purplish- pink with
darker stripes, trumpet shaped, up to 6cm long, closely crowded in almost spike-like panicles at
the ends of short-side stouts, calyx about 2.5cm long, splitting down one side. The Ffruits (plate

2Figure 1A){ usually matured and ripe between(Jan- Feb) having 22-30cm long, pendulous,

surface dotted. with purplish glands which are attractive to ants, packed with winged seeds (Plate
1Figure 1B), flat, about 3.5cm long including the wing at each end.

The young leaves of the plants are crushed in little amount of water and the extractis used to
treat eye inflamationinflammation and redness. It is also administered to stop vaginal bleeding in
threatenedabortion (Kargbo, 1982). Kargbo (1982) further reported that the species’ leave and

root are used in the treatment of round worm infection, elephantiasis, dysentery, malaria,

stomachic, migraines, convulsions and the bark is chewed, swallowed to relieve headache.The
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wood is pale brown, durable, evenly textured and hard and it tends to remain alive for a long time
even after cutting it. This makes it viable for usage as boundary tree, woodworks, yam stakes,
house posts, bridges and firewood.

Also, Newbouldialaevis has different symbols and meanings to different countries for
example; some villages in Gabon and Ivory Coast plant the tree near the tombs to act as a
protective talisman. The Ibibio and Efik people of Nigeria regard the tree as a symbol of their
deities thus they tend to plant in their sacred places. The Igbo part of Nigeria:refers to the

Newbouldialaevis (ogilisi) tree as a sacred tree that has some spiritual powers hence, they usually

used in every traditional rite and as a sacred tree as it is commonly found in sacred places such as
shrine and other traditional sacred places.

Newbouldialaevis is a very useful multipurpose tree which provide numerous services
which includes wood, fuelwood, poles, medicinal and produce:the oxygen we breathe, and serve
importance and diverse phytomedicinal uses should-not:be left in the wild. As such this specie
needs to be domesticated by using an ‘appropriate media that would ensure both the
erminationgermination and its early growth,

Potting media is a combination of organic and inorganic material mixed in an appropriate
or desired proportion depending on the.demand of the research. It serves as a medium in which
the species would grow and support the root of the species as it grows with the supply of the
content nutrient. The nutrient content of a potting media is dependent on the research as each
media can be modified ‘or limited.The potting media needs to supply plant with a means of
support, good drainage, adequate air circulation and storage of water and nutrient.

According to Juan—Wral: (2006) good potting media management is essential to the

A

production of.quality tree seedlings, since vigorous growths needed to face the seasonal hazards
encounter on the field. Plant requires favorable potting media for itits growth.

To achieve its function, growing media used should have light-weight, good porosity, well-
drained but with good water holding capacity, contained required nutrients, slightly acidic with

good cation-exchange-capacity, able to maintain a constant volume when wet or dry, free of
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insects, diseases, and weed seeds, low in silt, clay and ash content, easily stored for long periods
of time without changes in physical and chemical properties, and easily handled and blended.

The development of a healthy, good root system needs a media with these good physical
properties. Any nutrient or chemical deficiencies in soil can be compensated or supplemented
using good potting media.

Germination is usually the growth of a plant contained within a seedAnozie andOboho
(2020), it leads to the formation of a young seedling, it is also the process of‘reactivation of
metabolic machinery of the seed resulting in the emergence of radicle and plumule (Baskin,
2014).

Early growth of a plant begins after germination. The early stage of a plant-is also known as
seedling stage and it is one of the most critical phases during a. plant'silife history. Seedling
survival not only exerts an important influence on the size, persistence, and genetic variability of
plant populations, but also on the availability of required nutrients-at the early stage of growth.
species as they believe that trees are natural gift.of nature-as it grows naturally on its own without
planting. This believes poses a threat on the existence of this species.

The tree is characterized with poor or'slow rate of seedling growth and it is susceptible to
insect attack. Several researchers-have carried out research about the medicinal content of the
leaves and bark as well as the sap. However, there is little or no information on the effect of
different potting media on'the germination and early seedling growth of this species in Nigeria.

FhereforeTherefore, thereyis the need to carry out this study that will effectively determine the

best potting media“that.can positively increase germination percentage and enhance early
seedling growth of this species.

Hence: this research was carried out to investigate the effect of different potting media on
the germination and early growth ef-Newbouldiaof Newbouldialaevis.
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Figure 1. Newbouldialaevis species, where (A): aspect of the species fruits and (B) seeds.
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MATERIALS AND METHODS
Experimental Site/ Study Area

This study was carried out at the department.of forestry and wildlife management, faculty
of Agriculture, Nnamdi Azikiwe University, Awka. Thies=Nnamdi Azikwe University is located in
the Eastern part of this country with the longitude of .7.11540E and latitude of 6.24850N. Fhelt is
a jeadtropical region_has- average annual.temperature of the area of study—is-26.3°C, and the
rainfall pattern ranging-ranges between 1828-7m2002mm (Ezenwajiet al.,{2013). $#=is-a-trepical

region:
Experimental Design

Completely:Randomized Design (CRD) was used for this study. There were five treatment

used with fkour replicate each.
Seed Procurementand preparation
The seeds used in carrying out this study were procured from Nnamdi Azikiwe University,

Awka premises. Matured ripe fruits of Newbouldialaevis were gathered from phenotypically

superior mother tree within Nnamdi Azikiwe University, Awka. Afterwards, the fruit were
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opened for seeds extraction. The extracted seeds were air dried at room temperature for 6hours
and then wrapped in a paper to avoid drying up and losing viability as a result of prolong
exposure to the immediate environment and the seeds were planted immediately into the already

prepared growing media.

Organic manure procurement and preparation

The poultry dropping, cow dung and goat dung that was used for this experiment were
gotten from the animal farm at the Department of Animal Science, Nnamdi:Azikiwe University,
Awka-Anambra-State. While the sawdust was gotten from saw mill located around EkeAwka
Market-Awika—Anambra-State.

The poultry dropping, saw dust, cow dung, and goat dung were mineralized for two weeks.
This was done by mixing them respectively with top soil-in the ratio 2:1, one media: two top
seilsoils, after which the mixture were made moistsbut not water logged and covered with black
nylon. This was done to enable microorganisms act-on‘the-media and in the process liberate the
nutrients in the form that can be absorbed by:the roots of the plants, increase aeration and light
reflection. The mineralized media was‘then sieved-and filled into ten 5x3 inches poly pots ready

for germination.

Potting Media (Treatments) Used

e Treatment d (T1) = Topsoil and Cow dung;

e Treatment 2 (T2) = Topsoil and goat dung;

e Treatment 3 (T3) =Topsoil and poultry dropping;
e.Treatment 4 (T4) = Topsoil and saw dust;

e Treatment 5 (T5) = Topsoil only(control).

Routine Maintenance of Experimental Plot
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Daily watering of the germination poly pot (day and night) was done using watering can.

Weeding was also carried out appropriately when necessary.

Data Collection

Data was collected based on germination and growth response assessment as-highlighted
below::

i. Germination response: the effect of different potting media on the germination was
assessed by counting the number of seeds that germinated daily. The germinated seeds waswere
counted and recorded from the date of first emergence until there was no more germination.

ii. Growth response: For growth assessment, the first three seedlings to germinate
in each treatment per replicate were marked and used for growth assessment of the germinated
seedlings.

The effect of different potting media on .growth of Newbouldialaevis seedlings was
evaluated by measuring some growth valuable at-five-weeks after germination. The growth
parameters measured in weekly bases includes:

i. plant height (using measuring tape or-ruler);

ii. Collar girth (collar.girth at soil level was measured using veneer caliper;

iii. Number of leaves (was determined by counting the number of leaves).

Data Analysis

Data were expressed as mean + standard deviation (SD) and then analyzed with R (R Core
Team, 2014),,using the following packages:plyr, car, gvima, onewaytests, userfriendlyscience,
ggplot2.*Prior.to the comparison of means, the global test for linear model validation was used to
test for linear model assumptions. Since the data did not satisfy the linear model assumptions of

normality and homogeneity of variance, they were subjected to the Welch aneva-ANOVA

followed by Games-Howell(YEAR) post hoc test. Statistical significance was determined at less

than 5% probability level.
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Expected Result

The study is expected to provide the result that will review the best growth media for best
germination and early growth performance of Newbouldialaevisin respect to plant height, stem

diameter, and leaf production using different potting media.

Soil physio-chemical analysis

The topsoil used in these—researchthis research was obtained from.the Department of

Forestry and wildlife nursery, located at the Faculty of Agriculture;Nnarmdi-Azikiwe University
Awka—and was subjected to soil analysis, the analysis which was aimed at accessing the

availability of important soil chemical nutrients that are required for plant growth.
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The type of germination‘exhibited by Newbodialaevis seeds was epigeal germination. The < {Formatted: Indent: First line: 0.39", Line }
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new seedlings emerged with-the hypocotyle. There was no significant difference between the

days to emergence as the whole treatment started germinating the same day which was five days

after planting. The germination period in Newbodialaeviswas relatively short as all the treatment ~{ Formatted: Font: Not Bold )
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completed their germination between 6-9 days (Ttable 1). Treatment T1 has the highest
germination percentage(85%) followed by T2 (82%),T3(80%),T5(65%),T4(60%) (Tablel_and
Figure 2)}{Fig—4),.
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Figure 2.2: Germination percentage of Newbouldialaevis under different treatments.



Analysis of growth variables

Data were expressed as mean * standard deviation (SD) and then analyzed with R (R Core
Team, 2014), using the following packages; plyr, car, gvima, onewaytests, userfriendlyscience,
ggplot2. Prior to the comparison of means, the global test for linear model validation was used to
test for linear model assumptions. Since the data did not satisfy the linear model assumptions of
normality and homogeneity of variance, they were subjected to the Welch ANOVA followed by
Games-Howell post hoc test. Statistical significance was determined at less.than;5% probability
level.Values are mean + standard error (SD) of replicate samples. Column that has.means with the

same letter are not significantly different from each other.

Plant height under different growth media

Table2 shows the result of the descriptive” statistics -of plant height (cm) of
Newbouldialaevisunder different treatments. The result “shows the mean diameter as
20.739583+6.309791, 22.154167+7.316653,15.958333+4.189088,7.227778+1.339421and
14.666667+5.072371 for treatment T1, T2,T3, T4-and T5, respectively.
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Variables
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Plant Cow dung (T1) 144 20.739583  6.309791
Height (cm)
Goat dung (T2) 144 22.154167 7.316653 0.6097211

Poultry droppings(T3) 144 15.958333 4.189088 0.3490907

Sawdust (T4) 144 7.227778 1.339421

Control (topsoil) T5 144 14.666667 5.072371

0.5258159

0.1116184

0.4226976

Collar girth under different growth media

Table3 shows’ the’ result of the descriptive statistics of collar

girth (cm) of

Newbouldialaevisunder - different treatments. The result shows the mean collar girth as
1.8486111+0.7576174,  1.8180556+0.7761887, 1.3583333+0.6588292,0.7159722+0.3638687,

and 1.3833333+0.6317918 for treatment T1, T2, T3, T4 and T5 respectively.

Table 3.:Descriptive statistics for collar girth under different growth media.
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Seedling growth Treatment N Mean Std. Err Std. de

Variables

Collar girth  Cow dung (T1) 144 1.8486111  0.7576174 0.06313478
(cm)

Goat dung (T2) 144 18180556  0.7761887  0.06468239

Poultry droppings (T3) 144 1.3583333  0.6588292 0.05490244

Sawdust (T4) 144 0.7159722  0.3638687 0.03032239

Control (topsoil T5) 144  1.3833333  0.6317918 0.05264931

Number of leaves'under different growth media

Table4 shows the result of the descriptive statistics of number of leaves of

Newbouldialaevisunder different treatments. The result shows the mean diameter as

18.43056+9.549761, 20.63194+10.573583,13.98611+6.230969,6.75000+2.827191, and
15.94444+7.914559 for treatment T1, T2, T3, T4 and T5 respectively.
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Table 4 :Descriptive statistics for number of leaves under differentgrowth media  Formatted: ighiight
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seedling growth  Treatment N Mean Std. Err Std. de
Variables
— —
Number Cow dung (T1) 144 18.43056 9.549761 0.7958134
of
leaves Goat dung(T?2) 144 20.63194 10.573583 0.8811319

Poultry droppings(T3) 144 13.98611 6.230969 0.519247

Sawdust (T4) 144 6.75000 2.827191 0.2355992
Control (Topsoil T5) 144 15.94444 7.914559 0.6595466

Analysis.of variance

From the analysis of variance in Table 5, it shows that there is significant difference
between the height and treatments since the probability (0.001) is less than the alpha value. This
analysis also shows that the collar girth and number of leaves has a probability value of (0.01)

which is less than the alpha value of (0.05). this shows that the collar girth and number of leaves
are significant respectively.
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Table 5. The result of ANOVA for the Newbouldialaevis.

Growth Source of Sum of Mean .
) o Df F Sig.
variables Variation Squares Square
Height (cm) Between
20009.86 4 5002.46 180.7 .0001
Groups
Within Groups 19793.82 715 27.68
Total 39803.68 719
Collar girth (cm) Between
121.37 4 30.34 70.82 .001
Groups
Within Groups 306.32 715 0.043
Total 427.67 719
Leaf count Between
16323.77 4 4080.94 65.3 .001
Groups
Within Groups 44681.33 715 62.49
Total 61005.1 719

Height'of-Newbouldialaevisunder different organic manure

Table-:6 shows the results of mean separations for seedling height under different growth
media. The seedlings which were raised under T2 (Top soil + goatdung) produced the highest

height with mean of 22.15+7.32, followed by T1 (Top soil + cowdung) with mean of

14



20.74+6.31, (Top soil + poultry droppings) with mean of 15.96+4.19and T5(Top soil only) with
mean of 14.67+5.07. Seedlings raised under T4 (Top soil and sawdust) produced the least height
with mean of 7.23+£1.34. The result further revealed that there was significant difference

observed between seedlings raised under different treatments.

Table6. Seedling height of Newbouldialaevisunder different organic manure.

Treatment N Mean £ SE (cm)alpha=0.05
T1 = Topsoil+Cow dung 144 20.74+£6.31b
T2 = Topsoil+Goat dung 144 22,15+ 7.32a
T3 = Topsoil+Poultry droppings 144 15.96 + 4.19¢
T4 = Topsoil +Sawdust 144 7.23+1.3de
T5 = Control (top soil only) 144 14.67 +5.07cd

Collar girth(cm) of Newbouldialaevisunder.different organic manure

Table 7 shows the results of mean separations for seedling collar girth under different «- '[Formatted: Indent: First line: 0.39", Line
spacing: 1.5 lines

growth media. The seedlings which were raised under T1 (Top soil + cowdung) produced the
highest collar girth with mean of.1.85+0.76, followed by T2 (Top soil + goatdung) with mean of
1.82+0.78, (Top-soil-only) with mean of 1.38+0.63and T3(Top soil + poultry droppings) with
mean of 1.36+0.66. Seedlings raised under T4 (Top soil and sawdust) produced the least collar
girth with-mean of 0.72+0.36. The result further revealed that there was significant difference
observed. in+ the collar girth ef——seedhngsof seedlings raised wrder——differentunder
differenttreatments—treatments.

Table -7.:Seedling collar girth(cm) of Newbouldialaevisunder different organic manure
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Treatment N Meant SE (cm) alpha=0.05
T1=Topsoil+Cow dung—; 144 1.85 + 0.76a “
T2=Topsoil+Goat dung—, 144 1.82 + 0.78ab :
T3=Topsoil+Poultr
<= ORSORTEOUE Votttt W4 136+066bc .
droppings Y . . VA Ry
T4= Topsoil +Sawdust—— 144 0.72 + 0.36abcd
T5 =Control(top soil only) 144 1.38 + 0.63bd )

Number of leaves of Newbouldialaevisunder different organic manure

Table-8 shows the results of mean’separations for number of seedhngseedlingsleaves «——

wnderleaves under different growth media. The seedlings which were raised under T2 (Top soil
+ goatdung) produced the highest number of leaves with mean of 21+10.57, followed by T1
(Top soil + cowung) with meanof 1.18+9.55, (Top soil only) with mean of 16+7.91and T3(Top
soil + poultry droppings) with mean of 14+6.23. Seedlings raised under T4 (Top soil and
sawdust) produced the least number of leaves with mean of 7+£2.82. The result further revealed
that there werewas significant difference observed in the number of—seedhngof seedling leaves
raised gnder—differentunder differenttreatments-treatments.

Table:8.: Seedling number of leaves of Newbouldialaevisunder different organic manure.
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Treatment N Mean + SE alpha=0.05 e
Ti=Topsoil+Cowdung wa 18955 B
T2=Topsoil+Goatdung v 21+1057a .
T3=Topsoil+Poultr
‘p """""""""""" Yottt WA 14+6.23cd . -
droppings, 0y e

_ : 144 .
T4=Topsoil +Sawdust ™ 7£283@bc.

- f 144 -
.T5 =Control(top soil only) 16+791bc

Effect of Different Treatments on Girth Measurement

The highest mean girth was observed with.the-cow treatment (1.85 m) while the least was «

observed with the sawdust treatment.(0.72 m). The difference in the mean girth between the
different treatments was statistically significant (P < 0.001). Figure 2 shows that the difference in
the mean girth for the cow treatment and that of the goat treatment were not statistically
significant. Both were,~however, significantly higher than that of poultry, sawdust, and control.
The mean girth for the sawdust treatment was observed to be significantly lower than those of the

poultry treatment and the control.
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Figure 2. Effect of the different treatments on girth measurement | Comment [CES12]: Correct the Figures number
"""""""""""""""""""""""""""""""""""" in all manuscript text.

Effect of Different Treatments on Height

The highest mean height was observed with'the goat treatment (22.15 m) while the least < { Formatted: Indent: First line: 0.4" ]
was observed with the sawdust treatment (7.23 m). The difference in the mean height between

the different treatments was_statistically significant (P < 0.001). The difference in the mean
height for the cow treatment and that of the goat treatment were not statistically significant. Both
were, however, significantly higher than those of poultry, sawdust, and control. The mean height
for the sawdust-treatment. was observed to be significantly lower than those of the poultry
treatment and the control (Figure 3).
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Effect of Different Treatments on the Nu ‘6er of Leaves

\

The highest mearwnumbessﬂf leaves was observed with the goat treatment (21) while the < { Formatted: Indent: First line: 0.4"

least was observed with the sawdust treatment (7). The difference in the mean number of leaves
between the d;ffere N tréa%nents was statistically significant (P < 0.001). The mean number of
leaves for the\goam(eatment was significantly higher than those of poultry, sawdust and control,
but th that 'of the cow treatment. The mean number of leaves for the sawdust treatment was

observed to be%5|gn|f|cantly lower than those of the other treatment and the control (Figure 4).
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Table 9: Result of soil physiochemical analysis
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DISCUSSION

Appropriate potting media greatly influences germination and early growthurate of <

Newbodialaevis. Infertility in tropical soils is among the main cause of declinesin plants

productivity (Dania et al., 2014). The potting media (organic amendment). used in this research

significantly improves germination and seedling growth of Newbodialaevis.

‘ Newbodialaevisseeds used in this research generally performed wvery well irrespective of

the treatment. This increase in germination percentagesupport. the-work of Ehiagbonare and

Onyebi  (2009)

who

recorded

increase

in

germination

percentage

of

A N Y e, I I

Newbouldialaevisplanted in different media.

However, T1 had the highest germination percentage of 85%. This supports the finding of

‘ Vijayalakshmi et al. (2017) who obtained highest germination of Pterocarpus santalinus when

grown with cow dung. This increase according. to-Naskaret al. (2003) might be because, the

addition of cow dung increases the mineral status of soil, enhances the resistance of seed against

pest and disease; stimulate germinatioh and’ other beneficial activities such as sulpho-oxidation

and phosphorus solubilization .Composted cow manure makes an excellent growing medium for

plants and also contains beneficial bacteria, which convert nutrients into easily accessible forms

so they can be slowly released without burning tender plant roots. (Gardening Know How 2021).

The least germination percentage was observed in T5 (control) with 60%,the result of the <

soil analysis reviewed-that the top soil used contains some important chemical nutrient required

for plant groewth and this was in line with findings ofEgwunatum etal. (2020) that good top soil is

considered-ideal for planting because it retains nutrients well and also retains water while still

allowing=excess water to drain away even though it does not contains enough manure for better

seedling growth. However, germination period was generally short within 5-9 days in all the

treatment and this trend was also reported byEhiagbonare and Onyebi (2009) who also recorded

A

short germination period of Newbouldialaevis planted in different media.

22

Formatted: Indent: Left: -0", Firstline: 0.4",
Right: 0.05", Space After: 0 pt, Line spacing:
1.5 lines

[Formatted: Font: 12 pt, Highlight ]

Formatted: Indent: Left: -0", Firstline: 0.4",
Right: 0.05", Space After: 0 pt, Line spacing:
1.5 lines

[Formatted: Font: 12 pt, Highlight ]




The highest mean height was observed in goat dung (T2), this might be due to the fact that
goat dung supply organic matter in the soil and have a definite benefit in improving soil nutrient
as reported by Duarsaet al. (1996) who revealed that goat dung impreved—waterimproved

A Y T A\ T T ee———

heldingwater holdingeapacity—seilcapacity, soilfertiity,—microbialfertility, microbial activities
and in-creased crop dry matter.This also concur with the report of Murwiraet al. (1995), who
stated that goat manure can help increase pH, organic matter content and cation exchange
capacity, and improve soil physical characteristics like water holding capacity‘that results to
increase in plant height growth.

Cow dung also did well as it was observed toperform better than poultry, sawdust, and

control as regards to media effect on the seedling height of Newbodialaevis,this according to

contains moisture79. 05%, phosphorous 0.096% and potassium 0.520%.
The least height growth was observed in sawdust. ‘This low seedling height growth
according to Miller and Jones (1995)isbecausedutesto the fact that sawdust and similar material

A N T e e e N T T

further depleted the soil nitrogen supply by the production of a compound injurious to the soil
nitrifying bacteria and the possibility that suech.a compound was poisonous to plant roots. This
supports the finding of Ashionaet al.;(2017), who’obtained lowest height growth of Eucalyptus
saligna in Sawdust treatment stating  that seedlings in Sawdust treatment had severe stunted
growth, symptoms associated with deficiency of essential nutrients in the growth media. This
was also in accordance with the findings of Garner; (2014), who stated that the slow rate of
decomposition of sawdust;and temporary depression of nitrogen has been the principal objection
to it use in the field:

The highest:mean collar diameter was obtained in T1 (cow dung). Cow dung has long been
recognized-as, perhaps the desirable animal manures because of its high nutrient and organic
matter content. This finding corresponds to that of Agbo-Adediranet al.; (2020), who obtained
best result in stem girth of Entandrophragmaangolenseusing cow dung. Offionget al.; (2010) and
Mukhtar (2016) also recorded high performance of stem diameter in cow dung manure
application with Adansonia digitata and Tetrapleura tetraptera seedlings. But this disagrees with
the findings of Yahaya et al; (2016), whose cow dung treatment on Vegetative growth of

Moringa oleifera obtained a low stem girth diameter result.
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Addition of cow dung increases the organic carbon content of degraded soil which may
lead to the increasing activity of beneficial soil microorganisms as well as the fertility status of
soil by increasing the availability of nutrients for plants growth; (Akande et al., 2006; Mehedi et
al., 2011; Gudugi, 2013;Akandestal _2008- Mahadiot ol_2011) Cow dung is good for plant

growth, it contains moisture 79.05%, potassium 0.520% and phosphorus 0.096% (Miller, 1999).

However, there was no significant difference between the effect of treatment with cow
dung and goat dung. It was observed that goat dung also did well on the collar‘diameter more
than poultry, sawdust, and control media. This might be to the fact that goat manure has desirable
characteristics to increase soil fertility, and this was in accordance with.the:work:ofMalavolta et
al. (2002),that goat manure has a better structure (more solid and much less aqueous) generating
better aeration and faster fermentation which makes it ideal for plant growth:

The least collar diameter was observed in T4 (sawdust). -This supports the finding of
Midgley (1990) who opined that if decomposed sawdust decreases plant growth, the decrease

A D Y A\ Y e e ey M e QT T eI

could be attributed to the wide carbon: nitrogen:ratio in the soil. Newton and Daniloff
(1997)also stated that the depression of growth-and:yield-following the addition of low nitrogen
materials to the soil may be largely overcome by applying 75Ibs of nitrate of soda per ton of
sawdust used.

The highest mean of leaf count was ebtained in T2 (goat dung). “Goat manure contains
high content of nitrogen as compared to cows, sheep, and poultry manure. This nitrogen further
enhances the growth of plants and crops by nitrogen fixation; hence it increases the yield of crops
at least by 20 percent%;” said Wangare (2018). Goat manure treatments increased soil N, P, K,
Ca, Mg and pH and‘leaf N, P, K, Ca and Mg growth and yield parameters as number of leaves is
by T1 (cow:dung), this result is in line with the findings of Alas (2000) who discovered that goat
dung kept the, soil loose, porous, increased moisture content, microbial activities and provided
proper. aeration and as a result plant nutrient became available for growth and development of
leaves which ultimately increased number of leaves. However, this oppose the findings of
Haouvangset al. (2017), who found out that cow dung and poultry dung was more effective to

number of leaves of moringa oliefera than goat dung.
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The least average leaf count was obtained in T4 (sawdust). This may be due to insufficient

nitrogen content in the saw dust as reported by Miller and Jones (1995). Turk (1943) found out in

A

greenhouse tests that nitrogen added in sufficient quantity to give the sawdust the equivalent of
about 2% by weight of nitrogen would overcome the detrimental effect of the sawdust in soils

low in available nitrogen. Sawdust is also a largely sterile material that does not harbor

CONCLUSIONS

The study revealed that growth media has effect on both‘the germination and early growth
of Newbodialaevis. The treatment T1 (topsoil and cow dung) has the highest germination
percentage of(85%) followed by T2 (82%) however, there was no significant difference in the
days to germination for all treatments as their germinations started thesame day (the 5th day after
sowing of seed). T1 and T3 media recorded the most minimum number of germination period (5
days) followed by T2 (6 days) and T5 (8-days), while T4 had the longest germination period of 9
days.

The T1 (topsoil and cow dung) had the best in germination percentage andcollar girth,
followed by T2 (topsoil andgeat dung) which had the highest seedling height growth and number
of leaves. However, the-least result- was observed in T4 (topsoil and sawdust) both in germination
percentage, seedling height, collar diameter and number of leaves.

Therefore, it can be concluded that for maximumgermination andoptimum growth rate,

treatment T1 (topsoil and cow dung) is the best for raising the seedlings of Newbodialaevis.

RECOMMENDATION

Based on the results obtained, it is therefore recommended that

i. for maximum germination and optimum early growth of Newbodialaevis cow
dung mediais recommended;
ii. where cow dung is not available, goat dung should be used;;
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iii. sawdust had the lowest germination percentage and poor growth
performance;hence it is not recommended for the optimum germination and early growth
of Newbodialaevisseedlings;-

iv. Where only germination of Newbodialaevis seedlings are required,any
ofany ofthe treatment (T4, F1, T2,T3,T5) should be used as they all have germination
percentage of 65% and above.

This study is an asset to domestication and regeneration of Newbodialaevis seedlings and

can easily be adopted by resource poor farmers and tree growers.

REFERENCES

Agbo-Adediran O. A., Adenuga, D.A., Odeyale, O.C., Musa, F.B. and Agboola, F.O.
(2020).Entandrophragmaangolenseseedling. Journal of Research in Forestry, Wildlife and
Environment, volume12, no. 3, pp 34-40

Akande, M.O., Oluwatoyinbo, F.l., Kayode, C.O. and Olowokere, F.A. (2006). Response of
maize (Zea mays) and okra (Abelmoschus esculentus) intercrop relayed with cowpea
(Vigna unguiculata) to different levels of cow dung amended phosphate rock. World J.
Agric. Sci., 2: 119.

Aladesanmi, A.J., R. Nia and A. Nahrstedt, (1998). New pyrazole alkaloids from the root bark of
Newbouldialaevis. Planta Med., 64: 90-9.

Anozie E.L and Oboho E.G (2019); The effects of seed source and different pre-
sowingtreatment  on germination of Canarium schweinfurthii Engl. Seeds. Asian journal
ofresearch in Agriculture and forestry 4(4):1-11.

Anozie E.L, Ibeh K.G, Ndulue N.B, Nwachukwu A.L, Ume C.L (2020): Growth response of
Dennettia. tripetalaG.BAKER to different organic manure at early stage; European journal of
Agriculture and forest research vol8; 3 PP 17-26.

Arancon, N.Q., A. Pant, T. Radovich, N.V. Hue, J.K. Potter and C.E. Converse, (2012). Seed

germination and seedling growth of tomato and lettuce as affected by vermicompost water
extracts (teas). Hort. Sci., 47: 1722-1728

26

Comment [CES14]: Adequate to the references
template of AJRAF.




Ashiono, F.A., Kamiri, H.K., and Kinyanjui, M.J. (2017). Effects of saw dust, Forest Soil and
Cow Dung Mixtures on growth Characteristics of Blue Gum (Eucalyptus Saligna) seedlings in
South Kinangop Forest, Nyandarua, Kenya. Open Journal of Forestry, 7,373-387

B. Rosie Lerner, "What is Loam?", Purdue University Consumer Horticulture, 6 January 2000.
Retrieved 5 March 2017

Barwick. M. (2004). Tropical and Subtropical Trees - A Worldwide Encyclopaedic Guide.

Burkil. H. M. 1985: The Useful Plants of West Tropical Africa. Publisher; Royal Botanic
Gardens; Kew.

Burkil. H. M.(1985 - 2004): The Useful Plants of West Tropical Africa. PublisherRoyal Botanic
Gardens; Kew.ISBN Brief descriptions and details of the uses of over 4,000 plants. A superb, if
terse, resource, it is also available electronically on the Web - see http://www.aluka.org/.

Dania S.0O. Dania, P. Akpansubi, O.0. Eghagara(2014)Comparative effects of different fertilizer
sources on the growth and nutrient content of moringa (Moringa oleifera) seedling in a

Duarsa MAP, Suama | M, Suama IW, Partama IBG Kusumawati, NNC (1996). The effect of
goat manure and soil moisture content on tiller number and leaf yield of Brachiariadecwnbens
over three growth cycles. Proceedings of 8thAustralian Agronomy Conference, Toowoomba,
1996.

Ehiagbonare J.E and Onyebi H.l (2009); Seed storage of evaluation, imbibition capacity
assessment and seed pre-sowing treatment studies on Newbouldialaevis (P.Beauv) ex
bureau;scientific research and Essay .vol 4 (5)pp 453-456.

Ersan.Y, Ari.l, Koc.E (2008).Ethanol extracts of Newbouldialaevis leaves and stem on serum
lipid extract of Newbouldialaevis . Afri.J. Trad. Compl.Alternat. Med., 4(4): 476-48

Gafner, S., J.L. Wolfender, M. Nianga and K. Hostettmann, (1997): Phenylpropanoid glycosides
from Newbouldialaevis roots. Phytochemistry, 44: 687-690.

Garner, E (2014). Sawdust as a Mulch and Soil Amendment for Rhododendrons and Azaleas. A.
N. Roberts, & A. R. S. Bulletin (Eds.), Journal American Rhododendron Society (eJournals), 5,
58

Germann, R., M. Kaloga, D. Ferreira, J.P. Marais and H. Kolodziej, (2006). Newbouldioside A-C
phenylethananoid glycosides from the stembark of Newbouldialaevis. Phytochemistry, 67:
805-811.

Gudugi, I.A.S. 2013. Effect of cowdung and variety on the growth and yield of okra
(Abelmoschus esculentus L.). Eur. J. Exp. Biol., 3: 495-498.

27

Formatted: Font: 12 pt, Portuguese (Brazil),
Highlight




Huxley, A., (1992): The New Royal Horticulture Society Dictionary of Gardening. MacMillan
Press, London, pp: 474-94.

Iwu, (2000). Handbook of African Medicinal Plants. London: CRC Press, Inc; 2000. p.19

Keayet al., (1964) - “ Nigerian Trees" Scientific Research Publishing Keay, R.W.J. (1989) Trees
of Nigeria. A Revised Version of “ Nigerian Trees” (Keayet al., 1964). Clarendon Press, Oxford.

Khan, T. I. ; Dular, A. K. ; Solomon, D. M., (2003). Biodiversity Conservation in the Thar
Desert; with Emphasis on Endemic and Medicinal Plants. The Environmentalist, 23: 137-144.

L. C Haouvang, Ngakou A, Yemefack M, Mbailao M (2017) Growth response of
Moringaoleifera Lam. as affected by various amounts of compost under greenhouse conditions.
AOAS 62:221-226.

Kitajima K, Fenner M.(2000): Ecology of seedling regeneration. In: M Fenner, ed. Seeds: the
ecology of regeneration in plant communities. Wallingford, UK: CABI Publishing, 331- 359.

Landis TD, Morgan N (2009).Growing media alternatives for forest and native plant nurseries.
In: Dumroese RK, Riley LE (eds) National proceedings: forest and conservation nursery
associations — 2008 (tech coords). US Department of Agriculture, Forest Service, Rocky
Mountain Research Station, Proceedings RMRS-P-58, Fort Collins, pp 26— 31.

Lewis and Manny (2007): Analysis and determination of the qualitative and quantitative
phytochemicals present in Newbouldialaevis leaves.

M.A. Awodun , L.I. Omonijo and S.O. Ojeniyi, (2007). Effect of Goat Dung and NPK Fertilizer
on Soil and Leaf Nutrient Content, Growth and Yield of Pepper. International Journal of Soil
Science. 142-147

Malavolta, E., Adubos E, Adubac6es. 1. ,d. Sdo Paulo, SP Nobel, 2002. 200 p.

Mehedi, T.A., Siddique, M.A. and Shahid, S.B. (2012). Effect of urea and cow dung on growth
and yield of carrot. J. Bangladesh Agril. Univ., 10: 9-13.

Midgley, G. (1990). Creative methodology design. Systemist 12, 108-113

Miller, J.H. and Jones, N. (1995). Organic and compost-based growing media for tree seedling
nurseries. World Bank Technical Paper No. 264, Forestry Series.

Miller, D. T. (1999). The norm of self-interest. American Psychologist, 54,1053-1060.
http://dx.doi.org/10.1037/0003-066X.54.12.1053

28



Mukhtar,R.B(2016). Response of Adansonia digitate seedling to organic manure in Aliero area
of Kebbi State. Nigerian Journal of Agriculture, Food and Environment, 12(4): 120-122

Murwira, K.H., Swift, M.J. and Frost, P.G.H. (1995). Manure as a key resource in sustainable
agriculture. In: Livestock and Sustainable Nutrient Cycling in Mixed Farming Systems of sub-
Saharan Africa. Volume Il. Technical Papers. Proceedings of an International Conference held in
Addis Ababa, Ethiopia 22-26 November 1993. Powell, J.M., Fernandez-Rivera, S., Williams,
T.O. and Renard, C. (Eds.), pp. 131-148. ILCA, Addis Ababa

Naskar, S.K., Sethuraman, P., Ray, R.C. (2003). Sprouting in plant by cow dung slurry.
Validation of Indigenous Technical Knowledge in Agriculture. New Delhi, India: Division of
Agricultural Extension, Indian Council of Agricultural Research; p. 197-201.

Newton,G.A.andDaniloff. K.B (1997).Theinfluenceofmanuresandorganic
residuesonplantgrowth.SoilSci.24:95-99.

Odugbemi (2008): A Textbook of medicinal plants from Nigeria. Unilag press, Lagos. Nigeria.

Offiong, M.O., Udofia, S.I., Owoh, P.W. and Ekpenyong, G.O. (2010): Effects of fertilizer on
the early growth of Tetrapleura tetraptera Del. Nigerian Journal of Agriculture, Food and
Environment, 6(2): 53-59.

Ogunlana and Ramstad, (1975); Ejeleet al., (2012). Analysis and determination of the
qualitative and quantitative phytochemicals present in Newbouldialaevis leaves.

Okalebo, J. R., Gathua, K. W. &Woomer, P. L. (2002).Laboratory Methods of Soil and Plant
Analysis: A KenyaWorking Manual, KARI, SSSEA, TSBF, SACREDAfrica, Moi University.
Second Edition, Nairobi,Kenya. pp. 128.

Peter H. Raven, Ray F. Evert, Susan E. Eichhorn (2005): Biology of plants - 7th ed. New York:
W.H. Freeman and Company.

Reddy, D. V., (1998). The effect of supplementation of green forages (Cenchrus
ciliaris/Stylosantheshamata/subabul) on utilisation of rice straw-poultry droppings-rice bran-fish
meal diet in buffalo. Buffalo J., 14 (1): 31-44

Tor-Anyiinet al. (2003): traditional medicine practice amongst the igede people of nigeria. part ii
... Milne-Redh. (Leguminosae-Caesalpinioideae) Leaves Middle Belt, Southwest.

Turk, L.M. 1943. The effect of sawdust on plant growth. Michigan Quart. Bull. 26(1): 10-22.a

Uphof. J. C. Th. (1959): Dictionary of Economic Plants. Publisher; Weinheim. Publisher;
Thames & Hudson, London. ISBN 0-500-51181-0.

29



Usman and Osuji (2007); Usman et al (2007): Phytochemical and in Vitro Antimicrobial Assay
of the leaf Extract of Newbouldialaevis. The African Journal of Traditional, complementary and
Alternative Medicines,4, 476-480.

Vijayalakshmi, K.P. and Renganayaki, P.R. 2017. Effect of Pre-Sowing Treatment on
Germination of Red Sanders. Int.J.Curr.Microbiol. App.Sci. 6(4): 168-173.

Wangare (2018). Farm using goat manure as mulch and fertiliser doubling its production; A farm
in Ndeiya in kikuyu, kiambu.

Wilson, S.B.,and P.J. Stoffella (2006). "Using Compost for Container Production of Ornamental
Wetland and Flatwood Species Native to Florida." Native Plants Journal 7(3): 293-300.

Yadav, Y. S.; Siddiqui, A. U.; Aruna Parihar, (2005). Management of root-knot nematode
Meloidogyne incognita infesting gram through oil cakes. J. Phytolog. Res., 18 (2): 263-264

Yahaya U, Oladele O. N., Suleiman R. A., Oloyede E. O. and Anamayi S. E. (2017) Effects of

Cow dung and N. P.K Fertilizer at different levels on the Growth performance and Nutrient
Composition of Moringa oleifera Ann. Exp. Bio., 2016, 4 (1):3-39

30



| Page 21: [1] Formatted

Carlos Eduardo Silveira

11/28/2022 3:43:00 PM

Font: 12 pt, Superscript

| Page 21: [1] Formatted

Carlos Eduardo Silveira

11/28/2022 3:43:00 PM

Font: 12 pt, Superscript

| Page 21: [1] Formatted

Carlos Eduardo Silveira

11/28/2022 3:43:00 PM

Font: 12 pt, Superscript

| Page 21: [1] Formatted

Carlos Eduardo Silveira

11/28/2022 3:43:00 PM

Font: 12 pt, Superscript

| Page 21: [1] Formatted

Carlos Eduardo Silveira

11/28/2022 3:43:00 PM

Font: 12 pt, Superscript

| Page 21: [1] Formatted

Carlos Eduardo Silveira

11/28/2022 3:43:00 PM

Font: 12 pt, Superscript

| Page 21: [2] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [2] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [3] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [3] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [4] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [4] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold



Font: 12 pt, Bold

| Page 21: [5] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [6] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [6] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [7] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [7] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [8] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [8] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [9] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [9] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [10] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [10] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold




| Page 21: [11] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [12] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [12] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [13] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold

| Page 21: [13] Formatted

Carlos Eduardo Silveira

11/28/2022 3:50:00 PM

Font: 12 pt, Bold



