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ABSTRACT: The Arboretum of the Agricultural Faculty of a tertiary institution in Ibadan is known for its rich
diversity of trees. Therefore, the study investigates the tree growth variables in the arboretum such as diameter at
breast height (dbh), diameter at the base, middle and top of the bole, total height, merchantable height and crown
diameter. The basal area and volume were then calculated per species and per family. Several models were fitted
for the height — diameter relationship and crown diameter — diameter relationship and crown diameter — dbh
relationship. Positive linear relationships were observed among the growth variables. The fitted models showed that
cubic models exhibit a more reliable function than quadratic and linear models for crown diameter — dbh predictions
as it has R? above 0.75. Endangered species were observed too and this was indicated through the diversity index
obtained. The highest basal area encounter belongs to myrtaceae family (9.61m?) while the lowest belongs to
pinaceae family (0.24m?). The total basal area obtained at (31.72m?) from the faculty trees indicates that they are

exhibiting better growth and yield.
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A tree inventory is a collection of data for description
and analysis of the status, quantity, quality or product
of a resource and provides information such as tree
health, species, size and location; this information is
used to generate reports that can help urban foresters
in their strategic planning, such as the development of
maintenance plans and management plans, as well as
to help educate residents about their urban forest.

Kangas et al., (2006) and Michael et al., (2008) is of
the opinion that for sustainable forest management to
be attained there is need for up-to-date forest
inventories to assess the composition, structure, and
distribution of forest vegetation that, in turn, can be
used as base information for management decisions.
Hence, this paper is aimed at describing the
composition of tree species in a tertiary institution

agricultural faculty arboretum in Ibadan, South-West
Nigeria.

MATERIALS AND METHODS

Study Area: The study was carried out at the
Arboretum in the Faculty of Agriculture and Forestry
at The University of Ibadan. Oyo State, Nigeria.

Tree Growth Variable Measurement: Measurement
was limited to woody plants of 20 cm diameter at
breast height and above as done by FORMECU (1997)
while identification was limited to woody plants of 10
cm diameter at breast height and above (Okali and
Ola-Adams, 1987, Swaine and Hall, 1987). The
following tree data were collected in the study area for
further analysis:
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i Diameter at breast height: Diameter at
breast height is the stem diameter at a position of 1.3m
above the ground level.

ii. Diameter at the base

iii. Diameter at the middle

iv. Diameter at the top

V. Crown length

Vi. Merchantable height using Spiegel
relascop.

vii. Total height of all trees using Spiegel
relascop

Data Analysis
Basal Area Calculation: The basal area of each tree in
the enumerated plots was calculated using the formula:

BA=nD2/,

Where BA = Basal area (m?), D = Diameter at breast
height (cm) and 1 = pie (3.142).

Volume Calculation: The volume of each tree was

calculated in every plot using the Newton’s formula of
Husch et al (1982).

V= h/6(Ab + 4 Am + At)

Where: V = Tree volume (in m®); Ab, Am and At =
tree cross-sectional area at the base, middle and top of
merchantable height, respectively (in m?).; h = total
height (in meters).

However, all data collected are been subjected to
descriptive statistics, regression analysis, analysis of
variance etc. Using various statistical packages like
excel, SPSS and Statistical.

Species diversity indices: Species diversity indices
according to Dearth and  Winterborn (1995), the
choice of index is complicated by the fact that
diversity comprises two main components namely
species richness and specie evenness. However, the
diversity indices were calculated from mathematical
formula that takes into account of both species
richness and relative abundance of each species in the
community. Relative abundance refers to the number
of individuals of a given species divided by the total
number of individual of all species found.

= RF —ni/NlOO
Where, RF is the relative frequency or abundance; n;

is the number of individual in the entire population; N
is the total number of the entire population
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Also, using Shannon Weiner diversity index to

calculate habitat diversity.
H= Y Pi in Pi

Where ‘H’ is the Shannon diversity index; )’ is the
total number of species in the habitat; Pi is the relative
abundance i.e number of specie divided by the total
number of individual in the habitat.

In is natural logarithm.

For specie evenness we used Magurran (1988)
formulae

E= H/InS

Where H = Shannon Weiner diversity index; InS =
Natural logarithm of number of species in the habita;
E = Species evenness.

Models Generation: In the course of this study,
models were generated for height — diameter at breast
height distributions and also models were generated
for crown diameter — diameter at breast height
distribution to show their relationships. Consequently,
the models used in this study were linear, quadratic
and cubic multiple regression models as shown in the
table below.

Models generated for tree total height — diameter at breast height
(dbh)

Code Function form Designation
function
1 h=b0+b1 dbh Linear
2 h= b0 + b1 dbh +b2 dbh? Quadratic
3 h =b0 +b1 dbh + b2 dbh? + b3 dbh? Cubic
Models generated for crown diameter — diameter at breast height
(dbh)
Code Function form Designation
function
1 cd=b0+b1 dbh Linear
2 cd=b0 + b1 dbh +b2 dbh? Quadratic
3 cd =b0 +b1 dbh + b2 dbh? + b3 dbh® Cubic

Where: H = Total height (m); Dbh = Diameter at breast height
taken at 1.3m above ground level
Cd = Crown diameter

RESULTS AND DISCUSSION

Table 1, this shows the species and families of trees
encountered in the faculty of Agriculture and forestry,
University of Ibadan, Nigeria. The table further shows
that the species with the highest frequency was
Eucalyptus camadulensis followed by Terminalia spp,
Gmelina arborea, Delonix regia, Tectona grandis,
Senna spp e.t.c. The total trees encountered were fifty-
five in all where fifteen different species were found.
Meanwhile, all the species encountered fell into the
category of indigenous and exotic species as this ia an
indication of typically mixed forest ecosystems, it can
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also be deduced that the soil in this location supported
the growth of both plantation and natural forest. The
total families of trees encountered (table 2) were eight
in all, from which Myrtaceae family dominated by

having the highest frequency followed by
Papilonaceaea, Meliaceae, Verbanaceae,
Caesalpindaeae, Bignontaceae, Pinaceae and

Sapindaceae with frequency of 18, 15,7,7,5, 1, 1 and
1 respectively. The total tree volume encountered were
965.45m° while the total merchantable height was
found to be 448.85m® and the total basal area were
found to be 31.72m2. However, it was discovered that
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the least total volume belongs to Pinus caribea
(0.39mq%) while the highest total volume belongs to
Eucalyptus camadulensis (21.53m%). The least
merchantable volume were found to be 0.22m3 and the
highest merchantable belongs to Eucalyptus
camadulensis with volume of 18.35m?, all these values
were found to be in accordance with the findings of
Adekunle (2000) who noted the least volume to be
0.42m?3 in the natural forest and further justify that the
forest was supported by good soil that is rich in
nutrients needed for plant growth.

Table 1: Showing the Species Family and Variables Collected

THT MHT CL LB LEH jui %] OT [Ein]
5 | Species Famity {mm) {m) {m}) {om) o} {om) {om) | (m)
1 Melicia epcels hleliacean 115 [ B 12412 10831 1125 952 2032
2 oylidiicum  © Meliaceas ) 3.1 3 [y 5131 ] ] N
E] Tericopais alzia Papilicnareas 15 ] I3 12412 1259 3R i 188
E Zanka polozolemsis Sapindareas i1 ] 5 215 11778 10503 f:pi] [ 213
5 Fhaya grandifaliola Jleliacean LI} 83 154 140.04 TI8775 &3 265 188
] Temminalia superka Papificnacess 13 105 145 15049 2548 [y S8 171
7 Tertona srandiz Verbensceae 11 53 53 5093 4615 101 a3 075
B Fhaya zenegalenziz Mleliacean 14 4 10 126 11458 s 1047 177
g Tectona grandiz Verbensceae 115 [] 6.3 4137 3301 265 11 j:X ]
] Temuiraha Fapilicnaceas 11 T3 13 [N 2774 45 18 157
11 Temmiralia Papificnaress 155 105 83 SBEY 4137 nd 23 862
11 malna abarea \erbenscsag 14 i 0.3 Hial TR3T AL 13 1503
JE] Temmiralia superha Papificnacese ) 16 13 13218 a1 T G T1.6%
14 Temuiralia mwaorensiz Papilicnareas ] 17 115 1092 BL16 £l 374 155
15 Eucalypus camadulensis Lhiaceas 305 26 13 117748 53R an ¥T5 1885
18 Deloniz regia 115 ] T3 5337 033 21 12 6.7
17 Eucalyphus camadulensis hiyTtaceae B 5 3 BL16 gL [1]1] =7 2149
18 Eucalyphus camadulensis hhrtaceae 115 a 13 4675 £l 13 145 1095
15 Eucalypius camadulensis Miyriaceae 27 145 115 4108 TEIE L5 38 151
20 Fucalypns camadiulensis Abiraceas I o3 115777662 a47 &l 354 1803
21 Eucalypius camadulensis M\hmtaceae pal 11 11 5183 4197 Eil el ] 18
i1 Eucalyphus camadulensis khrtaceae 17 105 8.3 4774 3078 154 315 1355
ek ] Furalypns camadilensiz Niriaceas 185 ] | LI 4797 LS -4 ks
4 Eucalypius camadulensis Lhriaceae k3 [} 1 2774 I 33 el ] 2475
Iy Eucalyphus camadulensis hhriaceae Il 7 13 4774 3647 165 31 13
26 Eucalypius camadulensis Mhaceae 23 155 115 408 3.8 ] 314 2318
27 Eucalypns camadilensis hbiriaceas 17 [ 15 3751 £147 i 335 FEE]
Lo Fucalypns camadulensis Ahriaceas prl 133 ] BL1E [E 315 EEL] 181
el Eucalyphus camadulensis Lbriaceae 1] s i 50491 E1AE 31 0 2143
£l Eucayptu: camadulenziz Mhraceae 1835 kX 14 5651 4334 333 415 2093
il Fucahypns camadilensis Ahraceas 18 a3 115603 al7% 37 285 153
12 Eucalyphus camadulensis Ahhrtaceae by 14 13 44 56 41 85 Eil 25 1145
Ex] Eucatypms camadulensis Mhtaceae le L3 B3 L] L6 gL 233 11.83
Er Cmielma aborea Verbensceae 1335 B [ 3503 IBTR 1% 115 107
353 Cmalma abarsa Varbensceae 185 33 105 112649 B434 T 35 3348
£l Tectona grandiz Verbensceae 33 [ 145 7057 LEXE a1 458 1745
Ex Temuiralia superta Papificnacess 2535 145 11 LEXH 537 37 315 I1.33
] T carnbiz Pinaceae 13 105 g pRiE 2410 1& 115 345
i Alelicta excals Mleliacean 13 13 13 3301 2E 13 1% Q.35
40 Cmalina abarea Verbensceae 14 B3 53 3585 pLiCE 18 115 108
21 Temmiralia Fapilicnaceas 11 5 [} 4774 3301 24 ] 1245
21 Temmiralia mﬁﬂm Papificnarsss II 215 1015 1 5151 4137 s 13 158
13 Temmiralia Papilionacsas 15493 63 45 4597 3183 15 18 11.403
€4 Tanpiealis cxfappe Pepificnaceze | 155 1@ ETEDY UTEA IR Tl T
a3 Zerma spp Czesalpiniacess | 14 [ T3 [N 0T il 18 1308
£l Serma spp Caesalpimiaceas 185 [] 115 4615 pLiE il 13 118
47 Azadiracta ndica hlehaceas B3 L 2.3 2481 181 13 113 1173
L ag Takebuiz rozea Bipnomiacess pr [ 14 10948 1A i3 T 1785
£ Temeiralia catappa Papilicnarsas 15 13 115 53R 24 56 13 o] | i
k1] Temmiralia Panifionacsas 185 3 165 G106 4001 £l 185 1334
31 Temmiralia catappa Papilicnaceas 15 3 115 BIL T1LE1 33 313 1712
51 Dielonix regia 8 13 4.3 SAEE 51351 315 k1 I75%
53 Temiralia radaii Papifionacess T3 4 33 18514 14 ) B T.
YT Dalonix regia 2 i3 PSR SV N R e
53 Azadiracia mdica hleliacear 14 33 115 31E3 2487 13 a3 g44
TOTAL DEsds T A3Es T EIL IEVYET AITIYT U HIINY U TRSRE U ORALNE

Where: THT — Total height (m); MHT — Merchantable height (m); BA — Basal area (m?)
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Table 2.The Total Volume (M3), Merchantable VVolume (M3) and the Basal Area per Species

S/IN  Species Family TVOL (m®) MVOL (m%) B AREA (m?)
1 Melicia excels Meliaceae 13.19604 6.3341 0.919774
2 Entadrophragma cylidricum Meliaceae 0.621872 0.248749 0.216586
3 Pericopsis alata Papilionaceae 5.485257 2.165233 1.002827
4 Zanha gologolensis Sapindaceae 17.12861 3.219664 0.866509
5 Khaya grandifoliola Meliaceae 14.37892 4.303549 1.292197
6 Terminalia superba Papilionaceae 13.38611 5.622167 0.716096
7 Tectona grandis Verbeneceae 0.445296 0.222648 0.167298
8 Khaya senegalensis Meliaceae 13.58658 3.881881 1.03125
9 Tectona grandis Verbeneceae 0.759558 0.364588 0.096279
10 Terminalia catappa Papilionaceae 1.258866 0.858318 0.179024
11 Terminalia superba Papilionaceae 1.574014 1.066268 0.134437
12 Gmelina aborea Verbeneceae 1.79998 1.092845 0.49733
13 Terminalia superba Papilionaceae 16.97305 9.364443 0.66919
14 Terminalia ivorensis Papilionaceae 15.76281 9.402377 0.517405
15 Euclyptus camadulensis Myrtaceae 215315 18.35472 0.716096
16 Delonix regia Caesalpiniaceae  0.849402 0.407713 0.191147
17 Euclyptus camadulensis Myrtaceae 2.429389 1.518368 0.385115
18 Euclyptus camadulensis Myrtaceae 0.496762 0.38877 0.105222
19 Euclyptus camadulensis Myrtaceae 11.59064 6.224604 0.458253
20 Euclyptus camadulensis Myrtaceae 5.947727 2.690639 0.287228
21 Euclyptus camadulensis Myrtaceae 2.144935 1.072467 0.145036
22 Euclyptus camadulensis Myrtaceae 1.870558 1.155344 0.124301
23 Euclyptus camadulensis Myrtaceae 1.884209 0.814793 0.145036
24 Euclyptus camadulensis Myrtaceae 1.883163 0.627721 0.114563
25 Euclyptus camadulensis Myrtaceae 2.468046 0.785287 0.122372
26 Euclyptus camadulensis Myrtaceae 5.317607 2.871508 0.257812
27 Euclyptus camadulensis Myrtaceae 2.134234 0.816031 0.145036
28 Euclyptus camadulensis Myrtaceae 5.437555 3.336681 0.287228
29 Euclyptus camadulensis Myrtaceae 3.821941 2.293165 0.120395
30 Euclyptus camadulensis Myrtaceae 4.49208 1.266997 0.315139
31 Euclyptus camadulensis Myrtaceae 2.29095 0.827288 0.290276
32 Euclyptus camadulensis Myrtaceae 2.281537 1.183019 0.142884
33 Euclyptus camadulensis Myrtaceae 2.085642 0.977645 0.20882
34 Gmelina aborea Verbeneceae 1.15377 0.669931 0.124301
35 Gmelina aborea Verbeneceae 8.709338 1.647713 0.558745
36 Tectona grandis Verbeneceae 7.162387 2.024153 0.318231
37 Terminalia superba Papilionaceae 3.533193 2.009071 0.243701
38 Pinus caribia Pinaceae 0.392848 0.274994 0.045964
39 Melicia excels Meliaceae 0.448118 0.224059 0.064431
40 Gmelina aborea Verbeneceae 0.494713 0.300362 0.064431
41 Terminalia catappa Papilionaceae 0.717609 0.326186 0.096279
42 Terminalia catappa Papilionaceae 0.978937 0.175393 0.134437
43 Terminalia catappa Papilionaceae 0.891776 0.415523 0.079583
44 Terminalia catappa Papilionaceae 2.195547 0.849889 0.29642
45 Senna spp Caesalpiniaceae  1.052893 0.488843 0.203668
46 Senna spp Caesalpiniaceae  1.039219 0.337044 0.064431
47 Azadiracta indica Meliaceae 0.158493 0.074585 0.028656
48 Tabebuia rosea Bignoniaceae 13.60663 4.947866 0.824944
49 Terminalia catappa Papilionaceae 1.966787 0.776363 0.155968
50 Terminalia catappa Papilionaceae 1.989633 0.306097 0.188676
51 Terminalia catappa Papilionaceae 5.670524 2.238365 0.402804
52 Delonix regia Caesalpiniaceae  0.899854 0.281204 0.216586
53 Terminalia radaii Papilionaceae 0.074039 0.039488 0.015396
54 Delonix regia Caesalpiniaceae  1.372389 0.686195 0.381603
55 Azadiracta indica Meliaceae 0.36719 0.091797 0.048389
TOTAL 8 252.1907 114.9447 17.4258

Where: T vol — Total volume (m®); M vol- Merchantable volume (m®)
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Table 3, this shows the total height, merchantable
height and basal area with their mean values. per
family. The table further revealed that the highest total
height was found in Myrtaceae family while the least
were also found in Pinaceae family with the value of
18.06m and 15.00m respectively. This was supported
by the work of Onyekwelu and Akindele (2006) who
reported that the least height obtained in Gmelina
plantaion was 7.6m and it was referred to as tree, so
this is an indication that plant with height above 7m

are suitable to be called a tree. The mean basal area
(table 3) ranges from 0.24- 1.05m? and this is in
accordance with what Adekunle (2000) obtained from
simple random sampling in Ala forest reserve.
However, it is an indication that the trees vary widely
in size a situation of typical un-even aged forest while
the high level of standard deviation (table 5) for the
dbh is indications that the trees encountered were well
formed and vary widely in size and have high
economic value for timber production. Meanwhile, the
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skewness obtained (table 5) for both dbh and basal are more trees in the lower dbh than upper dbh
area is positive (0.53 & 1.50) is an indication that there (Adekunle, 2000).

Table 3. Showing the families and the values of their variables encountered in the study area

SIN Family Frequency = THT MHT BA Mean Mean Mean
(m) (m) (m?) THT (M) MHT(m) BA (M)
1 Meliaceae 7 100.40 3670 476 14.34 5.24 0.68
2 Myrtaceae 18 360.00 1855 9.61 20.00 0.31 0.55
3 Papilonaceae 15 27095 12515 876 18.06 8.34 0.58
4 Verbanaceae 7 10850 4750  3.77 15.07 6.78 0.54
5 Caesalpiniaceae 5 62.00 25.50 251 12.40 5.10 0.50
6 Bignontaceae 1 22.00 8.00 1.02 22.00 8.00 1.02
7 Pinaceae 1 15.00 1050  0.24 15.00 10.50 0.24
8 Sapindaceae 1 26.60 5.00 1.05  26.60 5.00 1.05
Total 8 55 965.45 44885  31.72 14347 49.27 5.16
Table 4. The families, total and merchantable volumes
SIN Family Frequency T Vol M Vol Mean Mean
(m3) (m3) T Vol (m3) M Vol (m3)
1 Meliaceae 7 42.75 19.30 6.12 2.76
2 Myrtaceae 18 80.10 32.96 4.45 1.83
3 Papilonaceae 15 72.45 28.07 4.83 1.87
4 Verbanaceae 7 20.52 7.84 2.93 1.12
5 Caesalpiniaceae 5 5.21 2.86 1.04 0.57
6 Bignontaceae 1 13.60 4.78 13.60 4.78
7 Pinaceae 1 0.39 0.23 0.39 0.23
8 Sapindaceae 1 17.12 4.43 17.12 4.43
Total 8 55 252.14 100.43 50.48 17.59
Table 5. Descriptive statistics for DBH and Basal Area 400 4
Mean 58.24 0.33 350 1 r
Standard error 3.634 0.04 300 4
Median 51.241 0.21 8 s (G
Mode 42966 015 T AR
Standard deviation 26.7008  0.32 i 200 1 - oBA
Sample Variance 712.933  0.0999 3 150 1 7N S
Kurtosis -0.00287  1.47 100 1 ¢
Skewness 0.828996 150 G L %
Range 1442584 1277 a4 s s
Minimum 14.004  0.0015 N ‘ T '
Maximum 128262 129 & & P Y N S LN
Sum 3147.358 18.64 FU . S SR . R . S
Count 54 54 o B ‘\.-3"“ e ‘_.)\:? ,)\@' Q f'}"j}
Confidence Level (9)  7.288 0.0085 < T ¢ i
. . . Species Family
Figure 1 shows the graph of the relationship between Fig. 1: Showing the relationship between total heights, total
total height, total merchantable height and total basal merchantable and total basal area per family
area for all the families encountered. The graph further
reveals that the basal area were found to be 07 i
significantly low compared to total height and total 25 1 b §'
merchantable height. The highest basal area belongs to E 20 - Bas
Myrtaceae family while the least belong to Pinaceae Z
family. However, the height observed shows that there t 5@ i
is variation in species and families observed, as itis % 104|| 5
normally observed in a typical uneven aged forestas = _ ||| | H
this was also observed in Fig 2, which shows the graph : a' 5 1 5 i
of the relationship between mean total height, mean 0 ' ' - ' ~ B
merchantable height and mean basal area. 2 P 2 @ 8 e 2 2
of & £ & \ﬁ o & &
. . . & & & F S & & F
Figure 3 this shows the regression model for the %A% q;;‘ & Q.,}\Q & &~
relationship between the total volume and the R Gt

merchantable volume. Fig 2. The relationship between the mean total heights, mean

merchantable height and the mean basal area per species
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Meanwhile, the coefficient of determination (R?) at
95% significant level shows that there is a strong
relationship between total volume and merchantable
volume with R?=0.76 and this explains how best the
data fit in to the model also the equation obtained
shows that the two volume were not statistically
different from each other as similar findings were
observed by Onyekwelu and Akindele (1995) who
reported that there is a strong relationship between the
total volume and merchantable volume that it is an
indication of how well the data fit into the model and
how suitable the model is for further use.

total velume (mi)

0 5 10 15 20

merchanizble volume [m

Fig 3: The regression between the total volume and merchantable
volume per species

Fig 4, shows the regression analysis for the
relationship between total height and merchantable
height. The figure further reveals that there is a
noticeable relationship between the total height and
the merchantable height with R?=0.50 as this is an
indication of positive relationship as this is in
accordance with the findings of Adekunle (2000) who
reported that there is positive relationship between all
the growth variable measured for model generation
which aids the suitability of the models for growth and
yield predictions.

BHRE®
e e e S B e

-

o o o oWn

Totad hokght (my

-y

! ! ! |
T T U 1

10 15 20 25 30

Merchantable height {m}

Fig 4: Regression equation for the relationship between total
heights and merchantable height

o
w
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In addition, Fig 5 and 6 shows the regression equation
between the total volume and basal area, and between
the merchantable volume of the basal area.
Meanwhile, the model proved very strong between
total volume and basal area (R?=0.68) while there is a
very weak relationship between merchantable volume
and basal area (R?=0.35). However, this is an
indication that the former is in accordance with the
findings of Adekunle (2000) who reported that basal
area is a function of volume which follows the
assumptions of normality , also similar findings were
observed by Onyekwelu and Akindele (1995) when
predicted volume were validated for Gmelina arborea
plantation in Oluwa forest reserve who reported that a
very small bias value (less than 20%) obtained as this
is an indication for the reliability of the model for
further use.
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Fig 5: The egression equation between total volume and basal area
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Fig 6: Regression equation between merchantable volume and
basal area

The regression for the relationship between the crown
diameter and dbh (fig 7). The model shows a very
weak relationship (R?=0.22) and this is an indication
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that there is significant difference between the crown
diameter and the dbh as this oppose the findings of
Adekunle (2000) who noted that all the growh
variables are not significantly difference from each
other.
30 +
25 +
s 20 —+
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10 +
5 1
0 :
0 30
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Crown diam et

100 150
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Fig 7. Regression for the relationship between crown diameter and
diameter at the breast height
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Table 6, this shows the model generated for the total
height, merchantable height, total volume and the
merchantable volume in equation 1,2,3, and 4
respectively for all the species. Model 1,3&4 indicates
a significant different (p> 0.05) while model 2 shows
that there is no significant different between the
growth variables. However, based on the level of
coefficient of determination (R?) and standard error of
estimates it can be seen that all the models generated
exhibits a positive relationship and are linearly stable.
This is an indication that all the variables fit well into
the model and can also be deduced that the trees were
well formed. Consequently, according to the value of
statistics used to compare the models in the fitting
phase model 4 was found to be more suitable for
volume prediction Mvol =-3.37 +0.49 MHT+4.79BA
while the coefficient of determination and standard
error of estimates were found to be R?=0.78 and SEE
=1.49 respectively.

Table 6. Showing the model generated through multiple linear regression

SIN Multiple Regression Model R? SEE Sig (p<0.05)
1 THT=6.62+0.96 CL — 0.50 CD+4.30 DBH 0.54 4.32 0.00
2 MTH =7.74 -0.04 CL - 1.12 CD + 4.37 DBH 0.53 4.295 0.43
3 T vol =1.58+ 0.9 THT + 14.09 BA 0.70 3.112 0.00
4 M vol = -3.37+ 0.49 THT + 4.79 BA 0.78 1.49 0.00

Where: THT — Total height; MTH — Merchantable height; T vol — Total volume; M vol — Merchantable height
CL - Crown length; CD — Crown diameter; DBH — Diameter at breast height; BA — Basal area

The diversity index carried out for the trees family
encountered (table 7) shows that the highest diversity
was found in Myrtaceae family followed by
Papilonaceae, = Meliaceae,  Verbanaceae  and
Caesalpiniaceae (2.81, 2.70, 1.94,1.94 and 1.60)
respectively and others with zero indices. From the
diversity index it can be deduced that there is high
diversity among five families while the others show
zero diversity due to the fact that they have a very low
frequency (1). However, the evenness carried out
indicates that there is high evenness among the five
families while the other three shows zero values. This
was in accordance with the findings of Adeduntan et
al (2006) who reported that the frequency and
abundance is a function of diversity as this is an
indication that the higher the frequency the higher the
diversity level and vice-versa. The result of the
correlation analysis carried out to examine the
relationship among growth parameter is presented in
table 8. There is generally a positive linear relationship
between the wvariables. The highest correlation
coefficient was obtained between diameter at the
middle and diameter at the top (0.97) followed by db
and dbh, db and dm, dbh and dm, THT and DT and
CD (0.97, 0.82, 0.81, 0.79, 0.71, 0.71 and 0.50)
respectively. However, the least relationship existed
between MTH and dbh (0.19).

Table 7. The diversity index and evenness for family of species

encounter
SIN Family H-Index Evenness
1 Meliaceae 1.94 2.02
2 Myrtaceae 2.89 8.35
3 Papilonaceae 2.70 7.31
4 Verbanaceae 1.94 2.02
5 Caesalpiniaceae  1.60 2.57
6 Bignontaceae 0.00 0.00
7 Pinaceae 0.00 0.00
8 Sapindaceae 0.00 0.00

Consequently, this shows a positive relationship
among all the growth variables as it was also supported
by the findings of Adekunle (2000) who also noted a
positive linear relationship between the growth
variable measured in Omo and Ala forest reserves. In
addition, this is an indication that tree growth variable
exhibits a positive linear relationship when correlated.
The models generation for the tree height and diameter
distributions (table 9 — 13) for the family of tress up at
least five in frequency. The predication models used
were linear, quadratic and cubic models respectively.
However, for the five differently selected families all
the models proved in adequate for myrtaceae and
verbanaceae family. While such models were very
adequate  for  meliaceae, papilonaceae  and
caesalpiniaceae families.

HAASTRUP, NO; BOLAJI, OW; NURUDEEN; TA, BABALOLA; YO; JEMINIWA, OR; OLADIPUPO-ALADE,
EO; OYEDELE, MD; LAWAL, MO; BOLAJI, OO



Description and Composition of Tree Species in a Tertiary Institution.....

Table 8. The correlation matrix for the association between tree growth variables

THT MHT CL DB DBH DM DT CD
THT 1
MHT 0.706854 1
CL 0.715049 0.038709 1
DB 0.504258 0.257874  0.436388 1
DBH 0.460385 0.190357 0.455036 0.972173 1
DM 0.524888 0.30614  0.418583 0.823903 0.815284 1
DT 0.490642 0.318005  0.359459 0.794232 0.794072 0.975328 1
CD 0.273036 -0.01862 0.347753 0.446833 0.477163  0.527011 0.506604 1
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Where: Tht = total height, Cl =crown length, Db = Diameter at the base; Mht = merchantable height, Dm =Diameter at the middle, Dt =
Diameter at the top, Cd = crown diameter, Dbh = diameter at breast height.

Considering the coefficient of determination and standard error of
estimates it can be deduced that cubic regression models were seen to be
very much adequate for the prediction of the height diameter

relationships.

Consequently, the work of Turan (2009) noted that cubic model gives
best performance according to the value of test statistics (R? and SEE).

Table 9: Height - diameter at breast height relationship models for Meliaceae Family

Model statistics

Parameter estimates

Function
code

1

2

3

R? SEE
034 6.02
0.68 4.68
091 283

Bo

8.63
22.75
1.68

bl b2 b3

0.84

-0.53  0.004

0.79 0.017 9.97x10°

Table 10: Height - diameter at breast height relationship models for Myrtaceae Family

Model statistics

Parameter estimates

Function
code

1

2

3

R? SEE
0.14 520
021 5.16
022 513

Bo

13.08
29.28
24.49

bl b2 b3

0.13

-0.443  0.005

-0.17 32,79 2.54x10°

Table 11: Height - diameter at breast height relationship models for Papilonaceae Family

Model statistics

Parameter estimates

Function
code

1

2

3

R? SEE
0.52 471
0.63 435
0.71 4.02

Bo

7.74
-2.05
9.18

bl b2 b3

0.17

0.54 -0.03

-0.20  0.01 -7.5x10°

Table 12: Height - diameter at breast height relationship models for VVerbanaceae Family

Model statistics

Parameter estimates

Function
code

1

2

3

R? SEE
0.224 391
0271 424
0422 436

Bo

10.81
2.29
52.73

b1l b2 b3
0.087

0429  -0.03

-2.68 0.057  0.00

Table 13: Height - diameter at breast height relationship models for Caesalpiniaceae

Family

Model statistics

Parameter estimates

Function
code

1

2

3

R? SEE
2.60 24.60
0.764  2.88
0.766 2.87

Bo

-0.24
33.96
31.18

b1l b2 b3
-0.65  0.004
0.46 144.42 2.91x10°

The crown diameter / diameter at breast height relationship models (table
14, 15, 16, 17 & 18) for meliaceae, myrtaceae, papilonaceae,
vernabaceae and caesalpinaceae respectively. The result of the models

shows that all the models proved
inadequate for myrtaceae family
while linear model (model 1) was
found to be inadequate for
caesalpinaceae family in which
quadratic model and cubic model
(model 2 & 3) were found to be very
adequate for this family with high
coefficient of determination
(R?=0.62 and 0.82) for model 2 and
3 respectively. Hence model 3
(cubic regression model) were
found to be more suitable for the
prediction and can therefore be
consider for future use.
Consequently, all the three models
perform very well for meliaceae,
papilonaceae and verbanaceae
family with high coefficient of
determination and low standard
error of estimates. However, this is
an indication that the data fits well
into the models. In addition,
considering the level of adequacy of
the model using modeling statistics
indicators (R? and SEE) it can be
seen that cubic model (model 3)
were found to be more suitable for
crown diameter / diameter at breast
height predication for meliaceae,
papilonaceae, vernabaceae and
caesalpinaceae families.

cd = 36.31 — 160.51dbh + 228.51
dbh? — 88.48 dbh®= meliaceae

cd = 18.40 — 0.45dbh + 1.56 dbh? —
8.16 dbh®=papilonaceae

cd = -15.88 + 175.82 dbh — 378.58
dbh? + 263.19 dbh®  vernabaceae
cd = 18.58 — 31.97 dbh + 281.76
dbh? + 76.61 dbh®= caesalpinaceae

Consequently, these results were in
accordance with the findings of
Turan (2009) for crown diameter /
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diameter at breast height relationships as be noted that cubic regression REFERENCES
model is more suitable for crown diameter predictions. However, the  Adeduntan SA; Fuwape, JA; Ofuya,

regression models between dbh and crown diameter variables were TI  (2005)  Environmental
found to be statistically significant (P<0.05) that the R? value is more effects of insect herbivores and
than 0.75 (Turan, 2009) in the models estimated. This indicates that dbh logging on tree  species
and crown diameter. From the results of this study it was seen that dbh diversity in Akure forest
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Conclusion: The result of the inventory carried out in the faculty of Department of Forest

Agriculture and Forestry University of Ibadan reveals that there is no Resources Management.
significant difference among the growth variables. Sustainability, as an University of Ibadan, Nigeria
objective of forest management demands that forest inventories be 358 pp. ’ ’
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only. The assessment of a baseline data for the continuous monitoring of
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widen the scope of the students and further strengthen their horizon.
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