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TOM TAT

Co ché sinh thai nao dang diéu chinh céu tric khong gian cua cdy rimg la mot trong nhitng vin dé chinh cua
nghién ciru sinh thai loai. Phan tich mo hinh khong gian s& dé xuat dwoc cac co ché sinh thai chinh dang hoat
dong. Trén kiéu rimg ty nhién 14 rong thuong xanh & Kon Ha Nimng, 01 6 tiéu chuan 2-ha (100 m x 200 m)
dugc thiét 1ap. Toan bo cac cdy than gd c6 dudng kinh ngang nguc > 2,5 ecm dugc xac dinh vi tri va cac chi
tiu: duong kinh ngang nguc, tén loai va tinh trang séng/chét. Sau do, tit ca cac cdy riéng 1é duoc chia vao mot
trong 3 giai doan séng: cay non (dbh < 10 cm), cdy sio (10 cm < dbh < 30 cm), cdy thanh thuc (dbh > 30 cm).
Phuong phéap phéan tich mé hinh diém khong gian dugc ap dung dé phan tich cau triic khong gian cia cy ring
v6i ham tuong quan theo cip mot va hai bién sd. K&t qua phan tich cho thiy: (1) Didu kién méi trudng trong 6
tiéu chuin 1a ddng nhét. (2) Phan bb ngiu nhién 14 phan bd chinh cia 23 loai cay chiém da sb va sb it loai co
phan b cum. Quan hé khong gian doc 1ap chiém wu thé véi 80% cip cac loai cay. (3) Co su dich chuyén tir
phan bd cum & cay non sang phan bé déu & cdy sao va cdy thanh thyc. Cay thanh thuc va ciy sao canh tranh
manh v6i nhau, trong khi cdy non c6 quan hé twong hd véi cay thanh thuc va cdy sao. (4) Cay chét c6 phan bd
cum va quan h¢ doc 1ap véi cay thanh thuc. Xung quanh cady chét, mat do cay non va cdy sao cao hon mat do
trung binh. Nghién ciru nay da cho biét: Co ché sinh thai trung 1ap va 6 sinh thai di diéu chinh phan bd va quan
h¢ khong gian cuia céc loai cay dugc nghién ctiru. Quan h¢ canh tranh khac loai din dén tia thua ty nhién dién ra
manh & cic giai doan song non va sao. Cay chét 1a két qua ciia qua trinh canh tranh dé huéng t6i phan bd déu

cua cdy thanh thuc.

Tir khéa: Him twong quan theo ciip, phian bd khong gian, quan hé canh tranh, rirng l4 rong thudng xanh.

1. PAT VAN PE

Phan b va quan hé khong gian cua cdy
rimg dd duoc thira nhan 1a bang chimg phan
anh dong thai ctia 1am phan theo thoi gian. Pa
c6 rat nhiéu co ché sinh thai duoc dé xuit dé
giai thich cho mé hinh phin bd va quan hé
khong gian cua cdy rung nhu canh tranh va
tuong hd, ly thuyét trung lap, su chét phu
thudc mat do, 1y thuyét 6 sinh thai (Wright,
2002). Ly thuyét trung 1ap (Neutral theory) cho
rang tat ca cac ca thé ciy khong phan biét khac
loai déu binh dang trong cic qua trinh sinh
san, sinh truong va chét (Hubbell, 2005). Ly
thuyét 6 sinh thai (niche theory) gia thuyét
rang sy phdi hop trong khong gian va bién
dong moi trudong sdng s& duoc thé hién thong
qua hinh thai hoc, sinh 1y hoc va dac diém céc
giai doan sdng cua mdi loai (Peters, 2003).
Dua vao vi tri ciia cic cdy riéng 1¢, c6 thé xéac
dinh dic diém phan bd khong gian clia mot
loai 14 kiéu cum, ngiu nhién hay déu, hoic c6
thé xac dinh dugc twong tac khong gian cua hai
lodi 1a canh tranh, doc 1ap hay twong hd. Hon
nira, khi xem xét cac giai doan séng cua cdy

rung thong qua duong kinh cua cdy va quan h¢
giita cac giai doan sdng c6 thé xac dinh rd hon
vé mdi quan hé trong khong gian ciia ching
boi vi vi tri tuong ddi va kich thudc cia cay
trong rung ty nhién thuong c6 quan hé voi
nhau (Nguyen et al., 2016). Trong rung mua
nhi¢t déi, noi c6 da dang loai cao va mat do
mdi loai thap, thi tuong tac cing loai va khac
loai s& dién ra phuc tap hon cac kiéu rimg
khac. Nguyén nhan cay chét co thé duoc phan
tich thong qua phan bd cta ching va quan hé
khong gian véi ciy song.

O Viét Nam va nhiéu nudc nhiét déi, viéc
nghién ctru va du doan anh huong cua cay
rimg nay dén vi tri phan b cia cay rimg xung
quanh dang 1a mot vin dé con it dugc quan tAm
nghién ctu (Nguyen et al. 2015). Nghién ctru
nay dugc thuc hién trén kiéu rung la rong
thuong xanh dugc bao v¢ nghiém ngat va it bi
tac dong cua con ngudi ¢ khu rung thuc
nghi¢ém Kon Ha Nung, tinh Gia Lai. Muc tiéu
ctia nghién ctru 1a tim hiéu dong thai cau truc
khong gian cta trang thai rimg nay bao gom:
(1) phan bd va quan hé khong gian cua ciy
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rimg theo loai cdy va giai doan song; (2) phan
bd va quan hé khong gian cua cay chét véi cay
song theo giai doan sdng.
2. PHUONG PHAP NGHIEN CUU
2.1. Pdi twong nghién ctru

Pbi twong nghién ctu 13 ring 14 rong
thuong xanh dugc bao vé nghiém ngat tai khu
rung thuc nghiém Kon Ha Nung, huyén
Kbang, tinh Gia Lai. Quan x4 thuc vat ring &
day c6 cac loai cdy chiém wu thé nhu Trim vo
do (Syzygium zeylanicum), Sén mu (Shorea
roxburghii), ~Hodc quang (Wendlandia
paniculata), Ngat (Gironniera subaequalis),
Chia voi (Casearia balansae), Khao 14 nhd
(Machilus thunbergii)...
2.2. Phuong phap nghién ciru
2.2.1. Thu thdp so li¢u

01 6 tiéu chuan (OTC) dién hinh, dién tich 2
ha duoc thiét lap tai vi tri toa do: 14°11,492°
Bic, 108°39,938'Pong. OTC 2-ha (100 m x
200 m) va duoc chia thanh ludi gom 200 6 thir
cap (10 m x 10 m). Trén mdi 6 tht cdp, xac
dinh vi tri cua cay (x,y), tén loai cdy, duong
kinh ngang nguc (dbh) cho tit ca cac cay gb co
dbh > 2,5 cm. Vi tri cua cdy dugc xac dinh
thong qua thudc do khoang cach bing laser
(Leica Disto D2) va la ban. Sau do, tit ca cac
cay rieng l1¢ dugc chia vao mot trong 3 giai
doan sbng: cdy non (dbh <10 cm), cay sao (10
cm < dbh < 30 cm), cay thanh thuc (dbh >30
cm). Cay dung chét kho chi dugce xac dinh vi
tri.
2.2.2. Xir Iy s0 ligu

Céac phuong phap phan tich mé hinh diém
khong gian duoc dé xuat dé tim hiéu sy sip
xép cua cac diém trong khong gian (Diggle,
2003). Vi du, dua vao vi tri ctua cay (toa do
X,y) va st dung ham Ripley’ K hay ham tuong
quan theo cip (pair-correlation function) dé mé
ta tinh chit cuia mo hinh diém (point pattern)
trong mot dai cua khoang cach (Illian et al.,
2008). Trong cac phuong phap nay, moé hinh
khong (null model) duoc str dung dé mo ta gia
thuyét khong (null hypothesis) cia mé hinh
diém va sau qua trinh md phong s& dugc ddi
chiéu véoi dir liéu quan sat (Diggle, 2003;

Wiegand & Moloney, 2004). Bg léch gitra dit
liéu thuc nghiém va gia thuyét khong duoc st
dung dé m6 ta mo hinh cua dir liéu va du bao
c4c qué trinh hodc co ché dd diéu chinh mo
hinh quan sat dugc.

Ham tuong quan theo cip mot va hai bién
so:

Ham twong quan theo cip g(r) md ta su sip
xép khong gian cua cac diém trong mot dai cta
khoang cach (Stoyan & Stoyan, 1994). Dya
vao khoang cach gitta cac cip diém, ham g(r)
mé ta mat d6 chuan hoa tai mot khoang céach
nhét dinh r va 1a mat do ky vong cua cac diém
tai khoang cach r tir mot diém bat ky.

Str dung ham g(r) cho cung mét loai cay, ta
c6 ham tuong quan theo cip mot bién sb -
g11(r), day cling 1a dao ham cua ham Ripley’ K
(Ripley, 1976):g(r) = K’(r)/(2nr) voir > 0, cho
biét mat do ky vong cua cac diém tai khoang
cach  tir mot diém bt ky. Nhu vay, g(r) = 1
cho biét phan bb hoan toan ngiu nhién, g;;(r) >
1 cho biét phan bé kiéu cum, g;,(r) < 1 cho biét
phan bb kiéu déu tai khoang cach r.

Ham tuong quan hai bién sb g12(r) dugce su
dung dé phan tich quan hé khong gian giita hai
loai cay khéac nhau. gj»(r) 1a mat do ky vong
cta cac diém nhém 2 tai khoang cach r tor mot
diém bat ky cua nhom 1. go(r) = 1 cho biét
quan hé 1a doc 1ap (khong twong tac), gia(r) > 1
cho biét quan hé 1a twong hd va gi»(r) < 1 cho
biét quan h¢ 1a canh tranh tai khoang cach r.

M6 hinh khong (null model): Cac mo hinh
khong dugce su dung trong nghién ctru nay bao
gom:

- Hoan toan ngiu nhién (Complete Spatial
Randomness - CSR): tinh ngau nhién hay dong
nhit ctia méi truong sdng duoc kiém tra trén
co s& phan bd khong gian cua tit ca cac cdy
thanh thuc (dbh > 20 c¢m) vi chiing c6 kha nang
song phu kin cac dién tich c6 thé va da trai qua
chon loc tu nhién. Chit luong méi trudng séng
khong dong nhat s& phan anh théng qua phan
bb khong ddng nhét cua cdy thanh thuc (Hai et
al., 2014). Gia thiét 1a khong c6 tuong tac giira
cac diém trong mé hinh.

- Boc 1ap (Independence): 4p dung mo hinh
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khong la ¢d dinh vi tri cac cay cua loai thu nhét
va phan bd lai méot cach ngau nhién vi tri cac
ciy cua loai thir hai hoan toan ngau nhién. Hai
ham tuong quan theo cdp gi2(r) va g»i(r) cung
duogc kiém tra vi twong tac giita 2 loai cdy co
thé 1a d6i xtng hodc mot chiéu (Wiegand et al.,
2007; Lan et al., 2012).

Trong tit ca cic phan tich, 199 lan mé
phdéng Monte Carlo dugc thyc hién va su dung
5 gia tri 16n nhat va 5 gia tri nho nhat dé xay
dung khoang tin cdy xap xi 95% bang phan
mém Programita 2014 (http://programita.org/).
Su khic biét co ¥ nghia so voi gia thuyét
khong 12 mé hinh thyc nghiém nim ngoai
khoang tin cdy.

3. KET QUA VA THAO LUAN
3.1. Piic trung ciia ciy gb

Tong s6 ¢ 3.553 cdy cé 1é ¢6 dbh > 2,5 cm
dugc didu tra (Bang 1), trong d6 c6 3.453 cay
sdng va 100 cay chét dimg. Céc cdy séng thudce
100 loai va 99 ho khac nhau cho thiy tinh da
dang loai rat cao. Pho bién nhit 1 cac loai nhu:
Tram vo do (Syzygium zeylanicum), Sén mu
(Shorea roxburghii), Hodc quang (Wendlandia
paniculata), Ngat (Gironniera subaequalis),
Chia voi (Casearia balansae), Khéo 14 nho
(Machilus thunbergii);, va thugc cac ho chinh
nhu: Lauraceae, Myrtaceae, Sapindaceae,
Meliaceae.

Bang 1. Pac diem cia cac ca the cay trong cac giai doan song

Giai doan séng Socdy Séloai Dbh(cm) Khodng cich ciy-ciy (m)
Non 2294 81 2,5-10 1,52 +£0,85
Sao 865 78 10 - 30 2,54 +£1,28
Thanh thuc 294 50 30-117 4,53 £2,08
Chét 100 - - 6,28 £ 5,49

Khoang cach trung binh giira cac cay ca 1¢
tang dan theo timg giai doan sdng tir ciy non
(1,52 m) dén cay thanh thuc (4,53 m) cho thiy
khoang cach cay-cy ting dan theo giai doan
song. Khoang cach giita cac cay chét bién dong
16n 6,28 + 5,49 m.

Nghién ctru ndy sir dung 23 loai wu thé ¢
téng s6 ca thé > 50 ca thé/loai (Bang 2). Céc

loi cdy nay chiém tong chi s6 IVI > 70%. Céc
loai ciy uu thé co IVI vuot trdi > 5% 1a Tram
vo do  (Syzygium zeylanicum), Coc da
(Dacryodes dungii), Gidi nhung (Michelia
braianensis). Khoang cach gilta cac cay cung
loai ting dan khi sb c4 thé trong mdi loai giam
di (Bang 2).

Bang 2. Cac loai cay chiém da s6 dwgc nghién ciru

spp  Tem t‘hu’(‘)’ng Tén khoa hoe Ho SO VI KlAloz”ulg cich
dung ) j cdly (%) cay-cay (m)
1 Tram do Syzygium zeylanicum Myrtaceae 278 6,57 4,28 +2,68
2 Sénmu Shorea roxburghii Dipterocarpaceae 229 4,34 436+2385
3 Hodc quang Wendlandia paniculata Rubiaceae 200 3,93 4,99 +£3,42
4 Ngat Gironniera subaequalis Ulmaceae 184 3,15 5,52+3,11
5  Chia voi Casearia balansae Salicaceae 182 2,79  4,48+2383
6 Khao 14 nho Machilus thunbergii Lauraceae 131 4,32 6,51 +3,82
7 Tram tring Syzygium wightianum Myrtaceae 120 2,54 6,35+3,58
8  Khao vang Machilus odoratissima Lauraceae 118 1,87 6,64 4,47
9 Cocda Dacryodes dungii Burseraceae 116 598  6,84+336
10  Xoay Dialium cochinchinense Caesalpinioideae 113 2,11 6,52 +3,76
11 Dumode Baccaurea harmadii Euphorbiaceae 106 2,18 6,56 £ 4,09
12 Nhoc Polyalthia nemoralis Annonaceae 108 448  6,95+3,58
13 Truong sang Amesiodendron chinense Sapindaceae 9 2,97  7,61+4,04
14 Nhan ring Dimocarpus fumatus Sapindaceae 93 1,43  577+6,36
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STT Tén t‘hlr(‘)’ng Tén khoa hoc Ho SAé IVI Klloz’ulg cach
dung : : cdly (%) cay-cay (m)
15 Dung lya Symplocos sumuntia Symplocaceae 88 1,53  7,03+5,11
16  Gidi nhung Michelia braianensis Magnoliaceae 81 11,92 948+5,11
17 Khao nhot Machilus leptophylla Lauraceae 68 2,33 8,00 +4,62
18  Nho ndi Diospyros apiculata Ebenaceae 68 1,06  8,57+5,56
19  Re huong Cinamomum parthenoxylon Lauraceae 65 1,05  8,47+7,69
20  Tram qua to Syzygium levinei Myrtaceae 60 1,49 7,73 £4,29
21 Choi moi Antidesma ghaesembilla Phyllanthaceae 54 1,94 10,61 +6,63
22 Khaolato Machilus grandifolia Lauraceae 54 1,11 7,68 +7,34
23 Sén dit Sinosideroxylon bonii Sapotaceae 52 0,83 10,59+6,60
24 76 loai khac 38 ho 789 28

Ghi chi: IVI (%) = (Tan xudt twong doi + P nhiéu tuwong doi + Tiét dién ngang tiwong doi)/3.

3.2. Mbi truwomg song dong nhit

Tinh dong nhit cia didu kién moi trudng
dugc kiém tra thong qua phan bd khéng gian
ctia toan bd cdy co dbh > 15 cm bang viéc so
sanh két qua cua hai ham L-function va g-
function véi nhau. Ham L-function cho mat do
cdy cong don dén khoang cach r va g-function
cho mat d¢ tai khoang cach r. Cay rung c6 dbh

a, Cay thanh thuc
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> 15 cm dugce cho 1a cdy trudng thanh va
chung da trai qua céc giai doan cia chon loc tu
nhién nén co thé phan bd & tat ca cac vi tri co
thé (Getzin et al., 2008). Vi vay, phan b cua
céc cdy thanh thuc s& thé hién tinh dong nhat
hay khong dong nhét cua diéu kién méi truong
cua OTC nghién ctru.

. b, Cay thanh thuc
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Hinh 1. Phan b6 khéong gian ciia cAy thanh thuc dwoc biéu dién béi ham g;(r) va L (r)
(M6 hinh thuc nghiém: duong mau den, khoang tin cdy 95%: dwong mau xam)

Két qua kiém tra mo hinh khong 1a CSR cho
thdy sy phu hop (Hinh 1). Ham g-function cho
thdy cy thanh thuc c6 phan bd déu & khoang
cach 0 - 4 m va chuyén sang phan bd ngau
nhién ¢ khoang cach 5 - 50 m (Hinh 1a). Ham
L-function ciing cho théy mat d§ cong ddn cua
cac ca thé cdy chuyén tir phan bd kiéu déu ¢
khoang cach nhé hon 4 m sang ngau nhién &
khoang cach 5 - 50 m (Hinh 1b). Nhu vy, diéu
kién moi trudng trong OTC nghién ctru 1a dong
nhat. Két luan nay cho phép lua chon cac mo

hinh khéng phit hop cho céc phan tich tiép theo.
3.3. Phin bd va quan hé khong gian ciia cac
lodi cdy chiém da sb

Phéan tich phan bd khong gian duoc thuc
hién cho 23 loai cay c6 sd luong ca thé > 50
cay/loai. Phan bd dang ngdu nhién chiém uu
thé trong cac loai cdy dugc phan tich tur
khoang cach 0 - 50 m (Hinh 2a). O khoang
cach 0 - 23 m, phan bd kiéu cum chiém uu thé
hon so vé6i kiéu phan bd kiéu déu véi nhiéu
nhit 12 10 loai (Hinh 2a). O khoang cach > 23
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m, chi c6 3 - 4 loai ¢6 phan bd kiéu cum hodc
ngau nhién.

Phan bd kiéu cum rat pho bién trong phan
b clia cac loai cay rimg nhiét d6i, dic biét 1a &
rng mua nhiét doi, noi c6 da dang loai cao
(He et al., 1997; Condit et al., 2000; Nguyen,
2016). Nguyén nhan ctia mé hinh phan b nay
c6 thé 1a phat tan han ché (dispersal limitation)
va moi trudng séng khong dong nhat (habitat
heterogeneity) (Wiegand et al., 2009). Trong

a, Phan bd cla céc loai cay
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nghién ctru nay yéu t6 moi truong séng khong
ddng nhat da duoc loai bé va phan bd ngiu
nhién 1a phan bd chinh cua 23 loai cdy uu thé.
Pa s6 loai co phan bd ngiu nhién va sé it loai
c6 phan bd cum ciing duge tim thdy trong
nghién ctru cia Nguyen va cong su (2018) &
rung 14 rong thuong xanh tinh Quang Binh.
Nhu vay, trong nghién ctru nay, chi phat hién
duoc quan hé tuong hd va khong c6 quan hé
canh tranh cung loai cay.
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Hinh 2. Phan bé va quan hé khéng gian ciia cac loai cAy rirng chiém wu thé
dwgc biéu dién b&i ham g11(r) va gp»(r)

Téng cong cb 506 cip loai cay duoc phan
tich quan hé khong gian. Theo khoang cach tur
0 - 50 m, quan hé doc lap chiém wu thé véi
80% cdp cac loai cay (Hinh 2b). Trong dai
khoang cach ny, nhiéu nhét 13 42 cip loai cay
c6 quan hé twong hd va canh tranh (chiém
20%). Co thé thiy la quan hé canh tranh chiém
wu thé hon quan hé tuong hd trong dai khoang
cach tir 0 - 50 m, dac biét 1a ¢ cac khoang cach
16n hon 20 m.

Quan hé khong gian doc lap gitra cac loai
cdy duoc nghién ctru c6 thé duoc giai thich
bang 1y thuyét trung 1ap, theo do, cac lodi ciy
déu c6 vai tro twong duong nhau trong qua
trinh sinh truéng, phat trién va chét (Hubbell,
2005). Ngoai ra, do tinh da dang loai cao cua
rimg nhiét doi va s6 luong it cac loai uu thé da
lam suy yéu tuwong tac gitra cac loai cdy voi
nhau (Luo, 2012). Tuy nhién, Iy thuyét 6 sinh
thai cho rang ton tai quan hé canh tranh hay
tuong hd do cac loai cdy khac nhau vé hinh
thai hoc, sinh 1y hoc va dic diém cua mdi giai

doan sdng (Peters, 2003, Harms, 2001). Trong
nghién ctru nay, ca hai quan hé canh tranh va
tuong hd cung duoc tim thdy véi ty 1& tuong
duong nhau. Quan hé canh tranh vé khong gian
dinh dudng rat phd bién trong nghién ciru sinh
thai quan thé (Callaway, 1997). Quan hé tuong
hd o6 thé duoc giai thich 13 méi truong séng
xung quanh duoc diéu chinh béi ciy 16n va 1§
tréng da thac ddy su phdi hop trong khong
gian cua cac loai cdy khac c6 dang méi truong
séng tuong tu nhau (Kubota et al., 2007; Luo
etal., 2012).
3.3. Phan bd va quan h¢ khéng gian ciia ciy
rirng qua cac giai doan sdng

Khi so sanh phan bd khong gian cua cay
rimg theo cac giai doan sbéng, xu hudng dich
chuyén tir phan bd dang cum sang dang déu
khi duong kinh cay (twong duong véi cac giai
doan sdng) ting 1én (Hinh 3a-c). Cy non co
phan bd dang cum tir khoang céch 2 - 8 m, ciy
sd0 ¢6 phan bd dang déu tir 0 - 1 m, cdy thanh
thuc c6 phan b dang déu tir 2 - 4 m. Két qua
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ca thé cdy ring di lam cho mat do cdy giam
khi tudi cay ting 1én.

nay 1a bang chimg ciia qua trinh canh tranh vé
khong gian dinh dudng va tu tia thua gitta cac
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Hinh 3. Phan bd va quan hé khéng gian ciia cdy rirng qua céc giai doan sdng dwoc biéu dién béi ham

gu(r) va gip(r)
(M6 hinh thuc nghiém: duong mau den, khoang tin cdy 95%: dwong mau xam)

Qua trinh canh tranh con duogc thé hién
thong qua quan h¢ khong gian gilra cac giai
doan séng (Hinh 3d-f). Quan hé canh tranh
dugc tim thidy ¢ ciy thanh thuc va cay sao
trong khoang cach 2 - 3 m (Hinh 3d). Quan h¢
trong hd dugc tim thiy giita cdy non vdi cdy
thanh thuc & khoang cach 7 - 12 m (Hinh 3e)
va cay sao 0 khoang cach 9 - 16 m (Hinh 3f).
Nhu vay, cay non cé phan bd véi mat do cao
xung quanh cdy thanh thuc va cay sao, trong
khi cdy sao phan bd véi mat do thap xung
quanh cay thanh thyc. Pay la minh chirng cho
qué trinh canh tranh cua cay rung qua cac giai
doan séng.

Phan bd cua ciy rimg qua cic giai doan
séng cho thay sy dich chuyén tir phan bé cum
& cdy non sang phan bd déu & ciy sao va cdy
thanh thuc. Ngoai ra, nghién cuu quan h¢
khong gian giita cac giai doan sdng cho thay
cay thanh thuc va cay sao canh tranh manh voi
nhau, trong khi cdy non phan bd v6i mat do
cao xung quanh cay thanh thuc va cdy sao, mat
d6 cay giam dan khi dudng kinh cdy ting lén.
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Pay 13 minh ching dién hinh cta qua trinh tia
thua tu nhién cua ciy rimg va dugc coi 1a két
qua cua qué trinh canh tranh vé khong gian
dinh dudng gitra cdy - cdy. Két qua 1a cay rimg
c6 xu huéng phan bd déu khi duong kinh cay
tang 1én.

3.4. Phan bd va quan h¢ khéng gian ciia ciy
chét véi cay sdng

Cay chét c6 phan bd dang cum trong dai
khoang cach tur 1 - 50 m (Hinh 4a). Phan tich
quan hé ciy chét véi cdy séng cho thiy co
quan hé twong hd & khoang cach 7 - 30 m
(Hinh 4b). Biéu nay cho thiy rang xung quanh
cay chét, cay séng c¢6 mat d0 cao hon mat do
trung binh cta chiing.

Phén tich quan hé khong gian giita cdy chét
v6i cdy séng O cac giai doan sdng khac nhau
dugc thuc hién (Hinh 4c-e). Két qua cho théy,
xung quanh cdy chét c6 mat do cao cua ciy
non ¢ khoang cach 7 - 30 m (Hinh 4c) va cay
sao ¢ khoang cach 17 - 20 m (Hinh 4d), trong
khi cay thanh thuc c6 mat d¢ trung binh khong
thay d6i (Hinh 4e).
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Hinh 4. Phan bd va quan hé khéng gian ciia cdy chét véi ciy song
dwogc biéu dién béi ham g,(r) va gi(r)
(M6 hinh thyc nghiém: dwong mau den, khodng tin cdy 95%: dwong mau xam)

Nhu viy, xung quanh cdy chét tap trung
nhiéu cdy non va cdy sao hon cay thanh thuc.
Cay chét c6 phan bd cum va quan hé doc lap
v6i cdy thanh thuc, do d6 phu hop véi gia
thuyét chét ngdu nhién (Kenkel, 1988). Cay
chét 1a két qua cua qué trinh canh tranh hudng
t6i phan bd déu & cdy thanh thyc.

4. KET LUAN

Céac phan tich khong gian dd cho két qua
chinh nhu sau: (1) Diéu kién méi tru’(‘)’ng trong
o tiéu chuan 1a dong nhat. (2) Phan b ngau
nhién la phan bb chinh cia 23 10a1 cay co sO
lwong cé thé 16n hon 50% so véi tong s ca thé
trong OTC va s6 it loai c¢6 phan bd cum. Quan
hé khong gian doc 1ap chiém wu thé véi 80%
cap cac loai cay. (3) C6 su dich chuyen tor phan
bd cum & ciy non sang phan bd déu & cay siao
va cay thanh thyc. Cay thanh thuc va cay sao
canh tranh manh véi nhau, trong khi c6 quan
hé tuong hd giita cdy thanh thuc va cay sao voi
cdy non. (4) Cay chét c6 phan bd cum va quan
hé ddc lap voi cay thanh thuc. Xung quanh cay
chét, mat do cay non va cdy sao cao hon mat
do trung binh.

Nghién ctru nay di cho thiy ring co ché
sinh thai trung 1ap va 6 sinh thai di diéu chinh
phan bd va quan hé khong gian cia cac loai
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cdy dugc nghién ctru. Ngoai ra, quan hé canh
tranh khac loai dan dén tia thua ty nhién dién
ra manh ¢ cac giai doan song tién thanh thuc.
Cay chét l1a két qua cua qua trinh canh tranh dé
hudng t61 phan bd déu cia cay thanh thuc.
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SPATIAL STRUCTURE OF A NATURAL EVERGREEN BROADLEAF

FOREST IN KON HA NUNG, GIA LAI PROVINCE
Nguyen Hong Hai', Le Thanh Tra’, Le Tuan Anh'

"Vietnam National University of Forestry
?College of Trade Economic and Technique

SUMMARY

Ecological mechanism regulating spatial structure of forest trees is one of major issues in studying ecology.
Spatial pattern analysis is expected to refer main underlying mechanisms. On natural evergreen broadleaf forest
in Kon Ha Nung, one 2-ha study plot was designed. All woody trees with diameter at breast height (dbh) > 2.5 cm
were mapped, recorded dbh and identified species and live/dead status. All tree individuals were classified in to
life stages small (dbh < 10 cm), juvenile (10 cm < dbh < 30 cm), adult (dbh > 30 cm). Methods of spatial point
pattern analysis were used to study spatial structure of trees by using uni- and bi-variate pair correlation functions.
The results showed that: (1) Environmental condition was homogeneous entire study plot. (2) Random
distribution was major in 23 most abundant species and aggregation was found in few species. Independent
correlation dominated with 80% of species pairs. (3) Aggregation shifted from small trees to regularity in juvenile
and adult trees. Negative interaction was found between Adults and juveniles, while positive association was
found between small trees and larger trees. (4) Dead trees aggregated and were independent with adults.
Surrounding dead trees, densities of small trees and juveniles were higher than expected by chance. Our findings
showed that neutral theory and niche theory could regulating spatial distribution and association of studied forest
trees. Interspecific competition leads to a strong self-thinning on small and juvenile life stages. Dead trees were
consequent of competition process referring to regular distribution of adults.

Keywords: Negative interaction, pair correlation function, spatial pattern, tropical broadleaved forest.
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