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The study was conducted in two adjacent open jpaghés and forest edges) resulted from a majer blo
down as a laboratory exercises in SFl 223 (AdvaBibédulture). The two areas were utilized to ustded
the growth dynamics of the resulting vegetatidgharplots.Findings of the study reveals that the forest edge
and open patch still covered with various biggemabus and exotic tree species, and lianas. Ciieh pas
more regenerants than forest edge. The compamatikigher difference of number of
regenerants in open patch particularly might be tduthe fact that Forest Edge have been fully
covered with vines and other woody climbers thapiessed the growth of regenerants. For basalstiliea,
open patch has higher B.A of 23.26cMinimal growth was observed in the forest edgefsitéhe

3 weeks measuring interval. This might causeddadfatively short interval of data collection asid
from the dry season occurring on the month of dalaction and other site factors such as sunlight
competition from cover vegetations, nutrient coitipetrom shrubs, lianas, and grasses. In the pptat,
the highest growth increment of 21.473 cc is dubdcsignificant growth increment and absolutely

higher abundance of regenerants present and laalitpaate Another possible reason is that, tteeisi
located at SE aspects were sun can constantlygtemethe forest floor mat drives energy fogiosvth

of the regenerates present..

1. Introduction

Even trees do not live forever; the time comes whep must be, or
naturally are, replaced by new ones. Stand dyn@tiiesstudy of changes in
forest stand structure with time, including stanéhdwior after
disturbances. These disturbances are relativetgisvents that disrupt
the stand structure and/or change resource ditgilani the physical
environment[1].The lethal natural disturbances ifiiate new stands
include fire, pest attacks, landslides, windstoand, various atmospheric
agencies. In most part of the world, fire is thestm@mmmon natural
disturbance. As a result of this, forest openinggpen patches are formed.
Patches differ in the amount of their area whialmider the influence
of the environment outside the patch. A large gepehcenter with very
different climate than the edges or under surrognditands. This
difference created a pronounced edge effect irtatiogen the larger gaps

forest where the populations of trees on eitiehaite distinctly different
structures - numbers, ages, species, growth ratesspatial
distributions. Development of a stand adjacenhtogening could be a
stream, road, field, or grassland. Trees growinggdiately on this along the
edge are not shaded open one side and retainledotigwn on that side.
Many edge trees lean on the opening, either beokthsir heavier crowns
on that side or because the trees toward thehs[BjligStand edges adjacent
to an opening are also created when part of dingsitand is removed. The
newly created edge is first invaded by many tskeabs and herbs. Later,
preexisting and newly established trees dominie.néwly established
trees often are species which compete in fullgktirdind may be different
from those in stand's interior. The configuratiba disturbance dictates how
much of the area is close to an edge what theioliracorientation is -

But in small gaps, roots from the surrounding stexdpy the site and, except and, hence, which and how many species invadsoliraicates what
in the tropics, direct sunlight never reachesdrest floor because the sun is the microenvironment will be and how much growipgce will be

never directly overhead. Species which surviventiese root competition
and low light levels are found there [2]. A staddeeis a disjunction in a

available and, hence, which species have a cawepativantage and how
fast they will grow. With the foregoing, it is deemed desirable to
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study the characteristic of specie-growing on Isiis in order to
examine the regeneration patterns, growth andagemeht of species
growing on both areas and to further analyze fleetedf patch on the
edge and vice versa [4].

Objedtives

1. To characterize individual site (open patch amakdge) and further
investigate the species diversity in both areas.

2. To identify regenerations growing in two aread eelate these to
pollination, seed dispersal and animal dispersiechanisms occurring in
both locations.

3. To examine the effect of an edge into the fopsting and vice versa.
4.To Compare the vegetation diversity in termget®s composition,
numbers, base area and growth within the durditbi study [5].

2. Methodology

We conducted this study in a two adjacent open(patehes and forest
edges) resulted from a major blow-down as a lalygrexercises in SFI223
(Advanced Silviculture). The two areas were utlize understand the
growth dynamics of the resulting vegetation in glats. Methodology
employed in the conduct of the study is as follows:

2.1 SteSdection

The existing research area established by SFI 2&lafced Forest
Nursery and Plantation techniques) students of \Witlifredo M.
Carandang, first semester, S.Y. 2003-2004 werédmyad and utilized
as an area for the open patch. On the adjacen{éitm or more) where
forest vegetations exist, a forest edge was igehtfs another site (for
comparison). Both sites are inside the MakilingeBoReserve within
121°08' - 14°09' north latitude, specifically, ddirportion of the open
patch is bounded by an intermittent stream. Inrtbeth, facing the
ERDB complex and on the south, locates the TREEStRwuse.
The map/layout of the study sites is shown in EiguMap/layout of the
study sites

2.2 Experimental Lay-out

For the open patch, the four blocks previoushplisiteed/delineated in the
area were utilized. Another 4 blocks have beerblettad in the
adjacent forest edge with the same dimension titlae @revious study
of 4m X 16m per block (64 sg.m.). Four plots witttimension of 4m x
4m (16 sg.m) have been established inside eadkitica total of 16
plots per study site. Inside the plots hi foresgjesdone subplot
(Im x 1m) are again established each plot for thentng,
identification and measuring (diameter and hehggenerants [6].

23 Satidical Analyss

The computation and graphing of the correlation tbe
regenerants in the two experimental sites (op@ jpaid forest edge)
with the trees in the edge employed the lineartiequaorrelation equated
as follows:

The Shannon's diversity and evenness indices egetegompute the
importance value of each regenerants found invtloestudy sites.
Relative frequency, relative dominance and relatimsity of each
regenerants within each block are also determidecomputations are
summarized with graphical representation to fatglieasy understanding
of the readers[7].

231 Datagathering
232Foreg TreeCanopy Vegetation and Regeneration

In the open patch, all the data that were previogathered will be

considered, like the data obtained for larger {E@€m dbh and above)
inside 4m x 4m main plots. For the regeneratiota da height and

diameter shall be remeasured for their growth inergs. Appropriate

computation procedure shall be applied in ordgetdhe present height
and diameter on these regenerants

In the case of the edge, surrounding tree canopsiespwithin the
sampling plots having 10 cm dbh and above shaleterded. Same
with the regeneration data, height and diameieeiaslm x 1m plot shall
also be obtained

The formula used as guide in determining the Redabensity,
Relative Frequency and Relative Dominance in detgmn the
Importance Values uses the Manual on Vegetatinalisis of PCARRD
by Nisperos. [8].

2.3.3Edaphicfactors

Edaphic factors determination in the forest edgd s data on soil
type, soil pH, soil moisture, sail texture and oiganatter content of
the site are obtained from the soil samples cetleghd analyzed from
each block in the forest edge. Composite soil sss1apk taken from the
surface of the ground (top soil) and sub-soilkerteat a depth of 30cm
from the soil surface. These are brought to ERDI3 &aboratory for
further analysis. In the case of the open patavipus data are used
since it was just taken two months earlier from ¢beduct of this
activity [9].

2.34Climatic Data

All the data gathered on climatic aspects on tlge etde obtained
from the data gathered by the previous student Fh &1
(Advanced Forest Nursery and Plantation Technigires) the edge is
just adjacent to the open patch. However, for thepgse of
comparison between the two sites, relative solangity, relative
humidity and air temperature are obtained usingltogometer, and other
appropriate measuring instrument for these paresfi€ie

2.35Phydographicfactors

The geographic location of the forest edge (lodgitatitude),
topography, aspect, slope, drainage and elevatienrezorded as
site/physiographic factor affecting plant growttdl alevelopment. In the
open patch, still the previous recorded data gired{11].
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2.36 Vegetative cover

The vegetations near the forest edge are detertoidesv a conclusion on
influence of these species on the edge and the mggeh. For the
vegetative cover of the open patch, see the pselatioratory work of
the SFI class,*lsem. SY. 2003-2004 under Dr. Willy Carandang [12]

3. Reallts
A Climatic

Climatic data of the site were obtained from tligary data. Mt. Makiling
belongs to Climatic Type | (Corona Classificatiaith two pronounced
seasons, dry from January to April and Wet from kdapecember. The
area has a mean annual rainfall of 2,103.4 mm. 5296 to 1991 (UPLB
Agrometeorology Station), with a monthly rainfdl 227.5 mm. Mean
annual temperature ranges from 25°C to 27.5°C.cohiest month is
January with an average temperature of 24.3°CC. ZH%e wannest are
April and May with average temperature ranges 26fC - 29.5°C (Cruz,
etal.,, 1992) [10].

B. Edaphic

The soil texture of the two study site is sandy Idam, with an average
percentage ratio of sand:siltclay of 53:21:24 riakem the different
Blocks.Average Soil pH of the site is 7.1 with ager bulk and particle
density of 1.15 and 2.25 respectively. Organic enatbntent ranges
from 11.04 - 57% in the open patch (previous stafiyvi.M.
Aguiloset.al., 2003). For the forest edge, avesaiepH is 6.65 with
OM ranges from 8.72% -11.13%.

C. Physiographic Attributes

The sites has an approximate elevation of 180 - rh98sl with
relatively gentle to moderate slope. Getting irfie site is rather
difficult with an abrupt descent of about 50 mefemn the TREES
Guesthouse at slope of about >60°. Since the stigdis located on a
hillside, and surrounded by an intermittent stredmjnage is very
good.Block 1 and 2 of the forest edge site is kxtah a gentle slope
area facing NW aspect while Block 3 and 4 , locatedh gentle to
moderately slope area facing NE aspect. For the ppéch (see
laboratory report of students in SFI23sdm. SY. 2003-2004).

D. Vegdation Cover

The Northwestern side of the forest edge (Blookdl2) site is covered
with large trees of Palosantriplariscuminiand), Tibig(Ficusnotd),
Anubing @rtocarpusovatd), Katong-matsinChisochetonpentandms)
and Amugis Koordersodendronpinnatum). Lianas with some
paper mulberryBroussonetiapapyrifera) including banana plants
dominate the Block 1, while Calliandr&. (calathrysus) plants were
dominated hi Block 2.Block 3 and 4 of the foreggeeté dominated by
shrubs vines, and other palm tree species. Itusded by big trees
of Anubing (Artocar pusovatus), Katong-matsin
(Chisochetonpentandr us), Amugis<oor der siodendr onpi nnatum), Aplas(
Ficudrisind),lgyo(Dysoxyl umgaudichaudianum),Magabuy@etiduzo
nicd), Antipole@rtocarpushblancoi), Is-is, Narra Pterocarpusindicus),

Malapapaya Holysciasnodosa), Bayag Usa , Ligas
(Semecar puscuneiformis), Kaliantan{eeaphilippinenss),Agusip&y/m
plocosodor atissima), Tibig(Ficusnota), Kalulot(Artocar pusrubrovenius), K
angkofphanarmixispolystachyd), Hauili(Ficusseptica), MahoganyBaieteni
amecrophylla),KalomataClausiabrevistyla), TaparakFi cuspedunculosa

), White Lauan  $horeacontorta) Paper mulberry
(Broussonetigpapyrifera) and Harpulliaramiflora). The open patch site
vegetation in the nearby site includes; Ddara¢ontomdondao),
Brazilianfiretreefchiozol obiumexed sum) Anubing@rtocapusovata),andA
ntipolo(Artocarpusblancoi). Calliandra C. calothrysus) and Paper
mulberry Broussonetiapapyrifera) plants were also abundant in
the site located in the Southeastern aspect. Viagetaovers
almost 80% of the upper canopy level in Block 1 &hd
Bikal(Phyllostachysmindorensis) bamboos, pugahan or fishtail palm
(Caryotacumingii) and kaongArengapinnata) palms were also observed
in the site. The other side of the open patch (Biaakd 4) lying NE aspect
is open, uuko vines dominated the area. Banants plene also present
in the site. There are also large trees nearby sash
Igyo(Dysoxylumdecandrum) and malapapayaglysciasnodosa). At the
NW tip of the Blocks, four rain tregfmaneasamari) are standing.
Amugis(Koorders odendronpinnatum),mahoganywieteniamacroph
yila) and Prickly narrdtterocarpusindicus) trees are also present at about
50m distance from the blocks.Based on the ressitsuhary of Total
Number of Species and Basal Area), Onlyone regenefadnubing
(Artocarpusovata) is found in Block 1 (Table la and Graph la). Aimgp
(Artocarpusovata) dominated block 2 with 9 regenerants followed by
Apanang Neotreniacumingii) with 7  regenerants, Santol
(Sanduricumkodjape), Tibig (Ficus nota), MagabuyaCeltiduzonica),
and Is-s Ficusulmiflolia) has 1 regenerant observed each (Table la,
Graph Id). Amugis Koordersiodendronpinnatum) ,Hauili (Ficus
septica) and Marang L(itseaperrottetii) have 2 regenerant each
found in Block 3 with 1 Anubind{tocarpusovata). In Block 4, Igyo
(Dysoxylumdecandrum) dominated the block with 10 regenerants
followed by Kalulot Artocarpusrubrovenius),  Mahogany
(Snieteniamacrophyila) and Ligas $emecarpuscuneformis) with 1
regenerant each. The result of the inventory fawbes actual
observations that the forest edge site in the studympletely covered
by Lianas, and shrubs that sun penetration tathtosr is very limited.
Ranneyetal., 1981; Lovejoy etal., 1986; Wililamedm, 1990a
reported that edges show higher species richnesinereased tree
mortality. Another factor that might be drawn ie thry season occurring
during the conduct of the study.Basal area in BBiskfound to be larger
(0.92 crim?) compared to Block 2 (0.8 ém?) and Block 4
(0.87cm2/m2) which has more regenerants/species/elisBlock 2 has
the highest number of regenerants followedlmgk 4 of 15 regenerants.
Block 3 has 7 regenerants and only 1 regeneramtt fouBlock 1.In terms
of species dominance, Marangit¢eaperrottitii) has the highest
Relative Dominance (RD) of 23.34% followed by Amgoi
(Artocarpusovatus) of 19.86% and lgyo (Dysoxylumgaudichaudianum) of
14.29% Q. Although Maran(itseaperrattitii) has only two regenerants
in the whole site but it has bigger diameter coegban other species
with more numbers of regenerabBtgsoxylumgaudichau, dianum 14.29%.
Although Marangl(itseaperrattitii) has only two regenerates in the whole
site but it has bigger diameter compared to otheciss with more
numbers of regenerants. For the Relative Frequerigyp
(Dysoxylumgaudichaudianum) rank first with 33.33%RF, followed by
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Anubing(Artocarpusovatus) 25%RF, Amugis Block 4 of 0.63 cc and Block 3 of 0.468 cc (Tablewih

(Koordersodendronpinnatum) and Marand(tseaperrattitii) of 16.67%
RF.Relative density data reported that Anubing(@atpusovatus)
is highest with 25.58%Rd,|gyio{soxylumgaudichaudianum) is
23.26%Rd and Apanariggotreniacuningii) of 16.28%Rd. The rest did
not attain at least 10% relative density.The coatjout of
Importancevalue data revealed that 1§y@Oxylumgaudi chaudianum)
found to be the highest(70.87%lv) followed by Aingb
(Artocar pusovatus)of70.44%lv,HauilifFi cusseptica)of44.66%lv,andA

accompanying graph). The reason behind the signifigrowth
increment in Bl might be the absolutely higher damce of
regenerants present and low mortality rate (Tabitt8 accompanying
graph). Another possible reason is that, thesitrated at SE aspects
were sun can constantly penetrate to the forestrfiat drives energy for
the growth of the regenerants present.

In terms of basal area, since the relatively femloer of regenerants

mugis{oors odendronpinnatum)32.94%lv. The rest did not reach at leasfound in the edge forest, it can be hard compaittdtiie open patch

30% importance value.
Survival Rate

Table 3 summarized the number of regenerant sutvivem
previous study to present. It shows that blocksltia highest survival
rate of 81.5% (18.5% mortality rate), followed bipdk 2 of 75%
(mortality rate of 25%) and block 4 block 3 witfb8% survived.

Regeneration Growth Increment in the Two Sites: Madigrowth was
observed in the forest edge site for the 3 weelasuamang interval.

This might caused to the relatively short inteofalata collection aside
from the dry season occurring on the month of claltection and other
site factors such as sunlight competition from coegetations, nutrient
competition from shrubs, lianas, and grasseselmjien patch, Block 1
seems to have the highest growth increment of 2d7ollowed by

which has seemingly higher number of regenerantst@s and recorded.
Basal area in Block 1 is the highest (15.74/ick) followed by Block 4
of 3.98 crAand Block 2 Of 3.83. Block 3 has 2.57“dasal area (Table 4
and graph).

Comparison of the Two Sudy Ste In Tems of Numbe of
Regenerantsand Basal Area

Open patch has more regenerants than forest eddpe (B and
Graph.) The comparatively higher difference of nemlof
regenerants in open patch particularly Bl mightlilseeto the fact that
Bl of Forest Edge have been fully covered withs/imed other woody
climbers that suppressed the growth of regenérantbasal area, still
open patch has higher B.A of 23.26sum of the difference B.A of
the two sites).

Block Edge Forest Open Patch Difference Re.# Basal Area
Re.# Basal Area Re.# Basal Area
1 1 0.28 67 15.74 66 15.47
2 20 0.80 31 3.83 11 3.03
3 7 0.92 14 2.57 7 1.65
4 15 0.87 16 3.98 1 3.11
Total 43 2.87 128 26.12 85 23.26

Table 1. Comparison of the Number and Basal Area of Regenerantsin the Forest Edge and Open Patch

4. Discussion
4.1 EdgeForest Ste

The edge of the forest studied has relatively fgamerants found.
The highest number of regenerants was recordedock B (6
species with a total of 20 germinant) followed bigck 4 with 4
species of 15 germinant, and Block 3 with 3 speuiesposing 7
germinant. Only one regenerant found in Block 1e @ossible
caused of few regenerantsfound in the edge paatiguBlock 1
of the site is the relatively higher population dwmnce of
straggling lianas and other woody climber's veigetah the site that
trapped sunlight to shelter down to the soil sarfeciges show higher

species richness and increased tree mortality ¢gaatal., 1981).
Another reason and probably applicable to the iiw@sndition is the
dry season occurring in the months of data gathdririerms of basal
area, Block 3 is the highest with 0.92dBA followed by Block 4 of
0.87 cni and Block 2 of 0.8 cfnlt is quiet wondering that Block
2 who has higher number of regenerants only rarikst&ms of
basal area. The reason for this might be the slgnerth of
regenerants due to the dense shrubs dominated areh (sunlight
cannot penetrate) competing for sunlight and oiliigients. In Block 3,
although, fewer number of regenerant found, buatba is favorable
to sunlight penetration because it has no shrubspeting for
sunlight aside from its location which face SE aspErom an
empirical viewpoint, data from vegetation managdnstndies
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show large gains in individual tree productivityldower mortality
rates on south aspects (Wykoffetal.,
1982).Anubing(Artocarpusovatus) found to be highenumber
compared to other regenerants (11 regenerantsjvied by

Igyo(Dysoxylumgaudichaudianwri) of 10 regenerant and
ApananglNeotreniacumingii) of 7 regenerants. The least are
Amugis, Hauili, Marang (2 regenerants each), Kalldahogany,
Ligas, IsHs, Magabuyo, Tibig and santolwithireganteach (Table 1).

4.20pen Patch

Number of regenerants in the open paich has beewcert due to
mortality. Block 3 has the highest mortality raf€&8.4%, followed by
Block 4 of of 52.9%, B2 with 25% mortality rate aBdl has the
lowest mortality rate of 18.5% (Table 3 with graphijie mortality
rate might due site factors (biotic and abiotig}fsas: unintentional
destruction made by forest perpetuators (studehbter individuals

entering the area for some purposes), pest andaseise
damaged/destruction made by falling branches amsiner of nearby
trees, browsing of animals, light, water and notr@mpetitions from
neighboring other plants particularly shrubs, viaed other grasses.
Vegetation associated with open patch shows sefemalres in
response to open patch condition. Light exposimeilstes germination
and enhances growth of pioneer or shade intoleyagties (Wales,
1972), that may compete to the regenerants, hargpssrmal growth
and may causes abnormalites and even death ofethly grown
germinant.Basal area was higher on Bl of 15.74doflowed by B4 of
3.98cni and B2 of and B4 of 2.87 érand 2.57 cffj respectively (Table
4). The reason for the relatively higher basal afdl is the relative
higher number of regenerants survived. B4 on therdtand has the
less basal area because of the higher mortaligedaoy the higher
abundance growth.

Table 2: Basal area of the Open Patch

Block No. of Regenerants Basal Area
1 67 15.74
2 31 3.98
3 14 3.83
4 16 2.57

4.3 Rdative Frequency, Rdative Dominance and Reative
Dengty

Anubing has the highest relative frequency indinest edge (64.19%),
followed by Igyo of 43.79% and Marang with 34.29%the open
patch, Amugis seems to be the highest with RF vafué7.15%,
followed by Mahogany with RF of 48.61% and Malaikmith
38.76% relative frequency.In terms of dominancerav@ has the
highest dominance value (23.34%) in the forest ddigmved by
Anubing(19.86%) and Igyo with relative dominancdueaof
14.29%. For the site in the open patch, still Aradmgis the highest
dominance value of 19.43%, followed by Malaikmo.38%) and
Palosanto (13.82%).For the relative density, iedbedge, Anubing
has the highest relative density of 25.58%, folldvag Igyo with
relative density value of 23.26% and Apanang (E62&mugis
still has the highest relative density (27.34%)tfe open patch,
followed by Mahogany with relative density of 18&%and Anubing
with relative density of 15.63%.Importance valueath regenerant in
forest edge reveals that Anubing seems to be Higiie§4.19%,
followed by Igyo with importance value of 43.79%daWarang
at 34.25% importance value. In the open patch A8tiligis has the
highest importance value of 67.15%, followed by tdgimy (48.61%
and Anubing with importance value of 40.14%.

5. Condudonsand Recommendations

In the Forest edge site, only 3 species seemsvto rharethan 4
regenerants found (Anubing: 11; Igyo: 10; and Apgnaregenerants).

This is true to the actual observation of the #nahis fully covered
(dominated) by vines, lianas, and other grasséséleans to In the
Forest edge site, only 3 species seems to havéhamoreregenerants
found (Anubing: 11; Igyo: 10; and Apanang; 7 regems). This is true
to the actual observation of the area that is fidlyered (dominated)
by vines, lianas, and other grasses that seemspjaress the
germination of seeds within the surface floor. Aeotpossible
reason is the drought occurring during the condfiche study,
aside from many other site factors that affectsigetion and growth
of regenerants such as light and water requireamehbther nutrients
that are consumed by the dominating weeds in the.Ashugis,
Mahogany, and Anubing including Malaikmo has pdlgitto
dominate/sustain in the open patch based on thieafbe study. These
species has the less number of regenerants d€8d.k 4pite of their
inevitability, potential disturbances are not caetgdl unpredictable or
uncontrollable. By manipulating stand structures etiges at correct
time, we can control a stand's susceptibility tatrd@sturbances.Stand
edges affect many management activities. Standsgemerally
managed as a single unit and edges tend to beupiedefor many
generations of trees.Knowing the regeneration mestha of all desired
and undesired species in a stand it is hecesseagenerate the stand
efficiently. Change in vegetation patterns willie® change in sails,
climates, disturbance patterns, and species roigratihich will
eventually cause further landscape change.Vegetatianges can
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cause previously isolated species to come intoacbnThese
contacts cause new vegetation patterns and eliornaf some
species through competition.In practicing silviof the forester must
be able to predict what kind of vegetation willdal regenerative
disturbances and what patterns of developmentosheuinticipated in
all the vegetation as the stands grow older.Thesfagrow only where
the climate is more conducive, than average tal¢helopment of
land vegetation.New vegetation generally appedysafiar some lethal
disturbances have eliminated all or some of thex@ting plants.This
is because woody perennials, once establishedillis aedynamic,
usually command growing space so tenaciously tiiattiee death of
some of them can make vacancies large enoughwiames to start and
make raid growth.Regenerative disturbances, whetherally or
artificially induced, determine when new trees ap start active
development on any given unit ground area.The tiereseeds to
predict the structure and species composition wiiditdevelop
after each type of disturbance.Individuals andiep@dhich first occupy
growing space have an advantage in maintainimgliezacluding other
plants. A forest may seem static but is reallyranyc, ever-changing,
living structure.
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