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ABSTRACT

This study was conducted in Dong Nai province's Tan Phu broadleaved
evergreen forest, aiming to understand better the ecological
characteristics of Shorea roxburghii - an IUCN's Red List plant. For data
collection, a 2 ha-standard square (100%200 m) was established in the
stand where S. roxburghii is distributed. Relative density, relative basal
area, and importance value index were determined for each species, all
individual trees of the standard square were also divided by life-history
stages (juvenile, sub-adult, and adult). The collected data were analyzed
by using R v4.1.1 software. A total of 100 species belonging to 49 families
were identified. The highest was the relative density, basal area, and
importance value index of S. roxburghii; however, its breast height
diameter was only average compared to the main 16 species in the
standard square. The spatial pattern of S. roxburghii was aggregation at
the juvenile tree stage and randomness at the sub-adult and adult tree
stages. In the spatial association patterns of S. roxburghii and the main 16
species of the standard square, S. roxburghii had an attraction pattern with

five species, a repulsion pattern with four species, and an independent

pattern with seven other species.
TOM TAT

Nghién ciru duege thue hién trong kiéu rieng 1d rong thuong xanh 6 khu viee
Tédn Phii tinh Pong Nai dé giip hiéu ré hon vé dic diém sinh thdi ciia lodi
sén mii - lodi cdy cé tén trong Danh luc d6 IUCN. Vé thu thap dir liéu, mot
o tiéu chudn 2 ha (OTC) da dwoc thiét ldp. Mat do, tiét dién ngang va chi
$6 gid tri quan trong (IV1%) dwoc xdc dinh cho ting loai. Tong so 100 loai
thuée 49 ho da dwoc xdac dinh. Mt dg, tiét dién ngang va IVI% cua sén mii
la cao nhdt nhung dwong kinh ngang nguee binh qudn ciia lodi ¢ mirc trung
binh so véi 16 lodi cdy chii yéu trong OTC. M6 hinh khong gian cua sén
mii la phdn bé kiéu cum ¢ giai doan cdy non, phdn bé ngau nhién o giai
doan cdy sao va thanh thuc. Trong moi quan hé khong gian cua sén mii va
16 lodi cdy chii yéu ciia OTC, sén mii ¢6 quan hé twong hé véi 5 lodi, quan
hé canh tranh véi 4 loai va quan hé doc lap voi 7 loai.
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1. GIOI THIEU

Sén mu (Shorea roxburghii G. Don) con duoc
biét dén véi tén goi khac la sén do, sén cat; 1a cay go
16n thuge ho sao dau (Diptercarpaceae); gb c6 chat
luong t6t, duoc wa chudng trong xay dung, dong tau
thuyen va dd moc gia dung (Hop & Quynh, 2003).
Sén mu phén bd & nhiéu quoc gia thude khu vyc
Nam va Pong Nam A bao gom: An P9, Myanmar,
Malaysia, Thai Lan, Lao, Campuchia va Viét Nam
(Pooma et al., 2017). O nudc ta, sén mu phéan bd tu
nhién tai nhiéu tinh thanh tir TAy Nguyén dén cac
tinh Nam B0 nhu: Gia Lai, Kon Tum, Dic Lic, LAm
DPodng, Pong Nai... (Hop & Quynh, 2003). Sén mu
duogc xép hang “sap nguy cip” (VU) theo Danh lyc
d06 cac loai bi de doa cua IUCN (2021) do nhitng ap
lwc ma n6 phai d6i mat nhu anh hudng cua khai thac
qua muc, moi truong sdng ngay cang bi thu hep da
khién céc quan thé ty nhién bi tan pha va khé c6 kha
ning phuc hdi ¢ nhiéu khu vuc néu thiéu cac bién
phap tac dong hop ly (Raju et al., 2011). Nghién ctru
phan b6 va quan h¢ khong gian ctia quéan thé sén mu
s€ cung cép cac thong tin vé dic dlem sinh thai cia
loai, hd trg cho cong tac bao ton, phuc hoi hodc
trong rimg mai bang loai sén mu, dong thoi dong vai
tro 1a tai liéu tham khao thuc té vé dong thai quan
thé loai cdy nay trong rimg tu nhién.

Khu rimg ty nhién thudc quyén quan 1y cua Ban
quén ly rimg phong ho (QLRPH) Tan Phii nam trén
dia ban huyén Pinh Quén, tinh Pdng Nai, c6 tong
dién tich la 13.733 ha (Ban QLRPH Tan Phu, 2021).
Rirng Tan Phu duoc danh gia 1a kho dy trit da dang
sinh hoc, bé luu trir cac bon, dong vai tro to 16n trong
phat trién kinh té, phong ho xung yéu dau ngudn ho
thity dién Tri An, diéu tiét nguon nudc va bao vé
moi truong khu vue huyén Dinh Quan (Viét va ctv.
2020). Rimg noi day cting 1a noi phan b cua nhiéu
loai cay g0 c6 gia tri vé mat kinh té va bao ton, trong
do co loai sén mu (Hop et al., 2020). Trudc day, co
mot sb nghién ctru vé dédc dlem 1am hoc cua loai sén
mii va 1am phan noi n6 phan bd (Bao & Viét, 2019;
Viét vactv.,2019, 2020; Hop et al., 2020; Bao et al.,
2021; Hudng va ctv. 2021), nhung hau hét nhiing
nghién ctru nay chua thé lam rd dac diém phan b
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va mdi quan hé khong gian cia loai sén mu & cac
quy md khong gian va céc giai doan song khéc nhau.
Vi vay, tim ra cac thong tin khoa hoc tin cdy cho
cong tac bao ton loai sén mu tai khu vuc Téan Phu,
huyén Dinh Quan, tinh Déng Nai 12 cin thiét.

Tir nhimng thuc tién néu trén, quan thé sén mu
trong 1am phan tu nhién thudc kiéu rimg 14 rong
thuong xanh tai Ban QLRPH Tan Phu, tinh Ddng
Nai dugc chon lam d6i tugng nghién ctru. M6 hinh
phan b6, mdi quan hé khong gian ctia loai sén mii va
céc loai khac co sb luong cé thé tir 15 cay/ha trd 1én
trong 1am phan di duoc phan tich. Muc tiéu chinh
ctia nghién ctru 1a 1am sang té cac co ché sinh thai
da gitip loai sén mu chiém wu thé tai khu vyc noi nd
phan bd, dong thoi gop phin b sung thém cac thong
tin vé dic diém sinh thai cta loai, tao co s& cho nha
quéan 1y d& xuét cac bién phap bao ton va md rong
dién tich phan bd ciia loai sén mu & khu vyre nghién
cuu.

2. PHUONG PHAP NGHIEN CUU
2.1. Pia diém va thoi gian nghién ciru

Nghién ctru dugc thye hién tir thang 11/2021 dén
2/2022 véi 4 dot diéu tra thyc dia tai Ban QLRPH
Téan Phu (toa d¢ dia ly tur 11°8'55"-11°51'30" vi 4o
Béc, 106°90'73"-107°27'74" kinh d6 Pong). Ché do
khi hau cta khu vuc c6 dic diém phén biét 2 mua rd
rét: mia mua (thang 5 dén thang 10) va mua kho
(théang 11 dén thang 4 ctia nim sau). Nhiét do khong
khi trung binh nam 1a 27,1°C; lugng mua trung binh
nam la 2.140 mm; d6 am khong khi trung binh nam
82%; dia hinh khu vuc nghién ctru c6 dang ddi luon
song, d6 doc binh quan tir 10-12° (Ban QLRPH Téan
Phu, 2021).

Trong rimg phong ho Tan Phu, 1 6 tiéu chuan
(OTC) véi dién tich 2 ha da dugc thiét 1ap tai vi tri
c6 toa do 11°6'49,43" vi do Bic, 107°25'32,92" kinh
d6 Pong (Hinh 1). Quan x4 thuc vat rimg cia khu
vuc nghién ctiru c6 mot sb wu hop dién hinh, bao
gom: sén mu (Shorea roxburghii), cam (Parinari
annamensis), ngam rung (Aporosa planchoniana)
va tram vo 4o (Syzygium zeylanicum), tiu tring
(Vatica odorata) (Hop et al., 2020).
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Hinh 1. Dia diém nghién ciru va vi tri ctia 6 tiéu chuan di€u tra

2.2. Phuong phap nghién ciru
2.2.1. Phwong phdp diéu tra va thu thdp dit liéu

Duya theo phuong phép phan tich mé hinh diém
khong gian (Diggle, 2003) va chon mau dién hinh
(Tuét va ctv., 2011), tham khao kich thudc 6 mau
dugc dé xuat trong nghién ciru da dang thyc vét rimg
1a4 rong thuong xanh & khu vyc Tan Phi (Quy va
ctv., 2021a), 1 OTC c¢6 dién tich 2 ha (100 m x 200
m) dugc thiét 1ap trong 1dm phan ty nhién noi loai
sén mu phan b tap trung va chiém vu thé, rimg it b
tac dong boi cac hoat dong cua con nguoi. Dir liéu
nghién ctru dugc thu thap tir tit ca cc cdy than gd
c6 duong kinh ngang nguc tai vi tri 1,3 m (dbh) >
2,5 cm trong OTC, bao g(‘Sm: tén loai, dbh duoc xac
dinh béng thude kep kinh vai d6 chinh xéc 0,1 cm;
vi tri twong d6i cia cac cdy trong OTC dwoc xac
dinh bing thudc day va la ban.

Sau khi diéu tra thuc dia, tit ca cac ca thé cay
trong OTC s& dugc tong hop va phan chia vao 1
trong 3 giai doan sdng: ciy non (dbh < 10 cm), ciy
sao (10 cm < dbh <30 cm) va cay thanh thuc (dbh >
30 cm) (Quy va ctv., 2021b).
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2.2.2. Phirong phdp xir Iy, 56 liéu
a. Xac dinh loai cay

Tén loai cay gb dugc x4c dinh bang phuong phap
so sanh hinh thai cua Ho (1999, 2003) dua trén cac
tai liéu bao gém Cay co Viét Nam (H9, 1999, 2003),
Cay gb Viét Nam (Hop, 2002); tén khoa hoc duoc
hi€u chinh theo tai liéu Tén cay ring Viét Nam (Bo
Nong nghiép va Phat trién Nong thon, 2000).

b. Xdc dinh mdt dé, tiét dién ngang va cdc loai

uu thé

Mit d6 cua loai:

_Dj

Nis

(M
Trong do6: Ni 1a mat do cua loai i (s6 cay/ha), n;
la tong sO cdy cua loai i (cay) va S 1a dién tich 6
nghién ctru (ha) (Curtis & Macintosh, 1951).
Tiét dién ngang:

3,142 x dbh?
2002

G= 2

Trong d6: G 1a tiét dién ngang than cay (m?), dbh
la duong kinh ngang nguc (cm) (Curtis &
Macintosh, 1951)
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Loai wu thé dugc xac dinh dua trén chi s6 gia tri
quan trong cua loai (IVI%):

N;%+ Gi{%

IVI% = 3)

Trong do, IVI% la chi s6 gia tri quan trong cua
loai 1, Ni% la méat d6 tuong dbi cua loai i (mat do cua
loai i so v6i mat d cay trong 6 nghién ctru, don vi
tinh theo %) va Gi% la tlét dién ngang than cay
tuong ddi cua loai i (tong tiét dién ngang than cay
ctia l0ai i so voi tong tiét dién ngang than cdy cua tat
ca cac loai trong 0 nghién ctru, don vi tinh theo %)
(Marmillod, 1982).

Dé xac dinh vai tro sinh thai cia cac loai trong
1am phan, tiéu chuan danh gia cia Marmillod (1982)
dugc st dung; trong mot 1am phén, nhimg loai cay
¢6 IVI% > 5% méi thuc sy ¢ ¥ nghia vé mit sinh
thai. Theo Trung (1978), nhom loai cdy c6 tri sO
IVI% > 50% tong s6 c4 thé cta tang cay cao dugc
coi 1a nhom loai wu thé ctia 1am phan.

c. Phan tich tinh dong nhat cia diéu kién moi

truong trén o nghién ciu

M6 hinh Iy thuyét hay con goi 1a mé khong (Null
model) duoc sir dung khi phan tich mé hinh diém
khong gian trong nghién ctru sinh thai hoc, giup phat
hién su khac biét gitra mo hinh quan sat va mo hinh
mo phong (nghia 1a gitip xac dinh m6 hinh phan b6
khong gian 14 phéan b ngau nhién, cum hoic déu &
cac khoang cach tham chiéu). Truéc ddy, mo hinh
khong gian hoan toan ngau nhién (CSR) thudng
duogc cac nha sinh thai hoc st dung lam mo hinh ly
thuyét trong nghién ctru phan bd khong gian ciia cay
rimg (Xu et al., 2016). M6 hinh CSR gia dinh ring
mat do diém (cay rimg) khong thay doi ¢ cac vi tri
trong khu vuc nghién cuu va bo qua sy anh hudng
cta diéu kién khong dong nhat vé moi truong. Sir
dung md hinh CSR cé thé loai bé dugc anh hudng
clia trong tac loai d6i v6i phan bd khong gian cua
mot loai nhung sy pht hop cuia m6 hinh nay thuong
kho dat yéu cau, boi trén thuc té hau hét cac loai déu
¢6 lién quan chat ch€ v6i moi trudng séng (Taetal.,
2020). Mat khac, tinh khong ddng nhét vé diéu klen
moi truong séng trén cing mot 6 nghién ctru ¢ doi
tuong rimg mua nhiét doi 1a mot hién twong rat pho
blen (Wiegand et al., 2007). Theo cac nghién ctru
gan déay, mo hinh P01sson khong ddng nhét (IHP) c6
thé khic phuc duogc nhuoc diém ciia mé hinh CSR
khi dénh gia anh huong cua diéu kién méi truong
d6i v6i cac phan tich khong gian trong nghién ctru
sinh thai khong gian cta thuc vat (Szmyt, 2014). Mo
hinh THP m6 phdng qua trinh sang loc sinh thai theo
diéu kién méi trudng, cac vi tri phan b cia céc ca
thé dugc xac dinh theo ham mat d6 phan bd diém
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thuc té, do d6 nd c6 thé loai bo sai sot gy ra boi tinh
khong dong nhat cia mdi truong trong phan doan
mo hinh khéng gian thyc té (Xu et al. ,2016). Vi cac
1y do nay, viéc kiém tra tinh khong dong nhét cta
diéu kién moi truong trén 6 nghién ctu E lya chon
md hinh Iy thuyét pht hop rat quan trong va cin phai
thuc hién mot cach rat can than.

Dé kiém tra diéu kién méi truong cia OTC c6
dong nhét hay khong, mo hinh phan bé khong gian
cua toan bd cay co6 dbh > 15 cm trong OTC dugc st
dung 1am mé hinh kiém tra. Cac cdy c6 dbh > 15 cm
dugc lya chon vi chung c6 kha ning sdng ¢ tat ca
céc vi tri ¢ thé trén OTC va da trai qua qué trinh
chon loc ty nhién. Néu mé hinh phéan b6 khong gian
clia céc cdy ¢ dbh > 15 cm khong ddng nhét thi diéu
kién moi trudng cia OTC la khong dong nhit va
ngugc lai (Getzin et al., 2008; Hai et al., 2014).

d. Phdn tich mé hinh phdn bé khéng gian ciia

loai sén mii

Mo hinh phan bé khéng gian cta loai sén mu
duogc phan tich bing ham tuong quan theo cip don
bién g;1(r). Trong d6, ham tuong quan theo cip g(r)
mo ta sy sdp xép khong gian ciia cac diém trong mot
dai cua khoang cach (Stoyan & Stoyan, 1994). Dya
vao khoang cach giita cac cap diém, ham g(r) mo ta
mat d6 chuan hoa tai mot khoang cach nhat dinh r
va la mat d¢ ky vong cua cac diém tai khoang cach
r tinh tir mot diém bat ky (Szmyt, 2014). Véi cing
moét loai diém (vi dy, cung mot loai cady hay mot
nhom cdy), ham tuong quan theo cip don bién g;1(r)
duoc xac dinh, day cling 1a dao ham ctia ham Ripley’
K (Ripley, 1976):

K(r) = 21'[]. g(r)r'dr’
0 “4)
K'(1)

voir>0
(2mr)

hay g(r) =

Neu gia tri g11(r) = 1 cho biét phén b hoan toan

ngau nhién, gn(r) > 1 cho biét phan bd cum, gi(r) <
1 cho biét phan b déu tai khoang cach r.

Ham twong quan hai bién s6 gi2(r) dugc sir dung
dé phan tich quan hé khong gian giita hai nhém diém
khac nhau (vi dy, hai loai cdy khac nhau). Gia tri
gi2(r) 1a mat do ky vong ctia cac diém nhom 2 tai
khoang cach r tinh tir mot diém bat ky ctia nhém 1.
Néu gia tri gi»(r) = 1 cho biét quan hé 1a doc lap
(khong tuong tac), gia(r) > 1 cho biét quan hé la
tuong hd va g1a(r) < 1 cho biét quan hé 1a canh tranh
tai khoang cachr.
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Céac m6 hinh Iy thuyét duoc sir dung dé phan tich
khong gian trong nghién ctru vé phan bd va quan hé
khong gian cta loai sén mii & rimg Tan Phii bao
gdm: (1) M6 hinh CSR é4p dung ddi v6i ham tuong
quan theo cap don bién g1(r) va ham L ,(r) cta toan
b cdy co dbh > 15 cm trong OTC, gia thuyét duoc
dit ra 1a nhitng cdy nay phan bd hoan toan ngiu
nhién va didu kién moi truong trén 6 nghién ctru
tuong d6i dong nhat; (2) M6 hinh IHP dwoc ap dung
dé phan tich phan bd khong gian ctia loai sén mii khi
didu kién moi truong trén OTC khong dong nhat,
nguoc lai néu didu kién méi trudng trén OTC la
ddng nhat thi moé hinh CSR dugc sir dung.

e. Phdn tich quan hé khéng gian ciia loai sén

mii va cde lodi chii yéu trong lam phan

Mdi quan hé khong gian trong cing loai & cac
giai doan song clia loai sén mu va quan hé khong
gian khac loai cta cdp loai (sén mu va loai khac)
dugc phan tich bang ham tuong quan theo cip da
bién g12(r) vi md hinh 1y thuyét 1a twong tac doc lap
(IDP). Trong md hinh 1y thuyét IDP, vi tri cia loai
thir nhat dugc cb dinh khong thay doi va vi tri cua
loai thtr hai s& dugc di chuyén mot cach ngau nhién
xung quanh loai thir nhat dé wéc tinh gia tri mo
phong (Wiegand et al., 2007).

Bang 1. Mt s6 dic trung ciia Iim phén nghién ciru
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Trong phan tich mo hinh phan bd va quan hé
khong gian cua cac loai cay, udc lugng khong cod
tham s Epanechnikov dugc st dung cho ham maét
dd v&i ban kinh cta ctra s6 di dong R =50 m va do
phan giai khong gian 1a 1 m. Tt ca cac mé hinh
khong gian dugc phan tich bang phan mém R phién
ban 4.1.1 dya trén Package ‘spatstat’ va Package
‘GET’ v6i 199 1dn mé phong Monte Carlo, sir dung
gi4 tri 16n nhit va gia tri nho nhét thir 5 dé xay dung
khoang tin cdy xap xi 95%; so d6 phéan b ciy cua
cac loai dugc xay dung thong qua Package ‘spatstat’
va Package ‘ggplot2’ (R Development Core Team,
2021).

3. KET QUA VA THAO LUAN
3.1. Pic trung ciia ldm phin noi loai sén mi
phin bo

Nghién ctru da xac dinh duogc 100 loai thudc 49
ho Vi tong s6 cé thé 1a 2.169 cay trong OTC 2 ha.
Trong OTC, ngoai trur loai sén mu véi mat do 212
cay/ha, 16 loai khac c6 méat o tor 15-130 cay/ha
(Bang 1), nhitng loai nay ciing véi loai sén mu dugc
goi 12 nhom loai cdy chii yéu cua 1am phan (chiém
72,7% tong sb cdy ciia OTC), ching ciing chinh la
nhing loai dugc lwa chon dé nghién ctru mbi quan
hé khong gian vai loai sén mil.

TT Loai cay Tén khoa hoc (ciy. /hg (m? /hg dbh (cm) IVI%
1 Sénmu Shorea roxburghii 212 891 17,7+14,9 28,1
2  Cam Parinari annamensis 130 3,27  142+10,8 12,7
3 Ngam rung Aporosa planchoniana 71 0,32 6,4+3,9 3,9
4 Tau tréng Vatica odorata 55 0,55 9,6 £5,8 3,6
5 Vénvén Anisoptera costata 53 2,13 18,4+ 13,1 6,8
6 Thigan Diospyros venosa 50 0,22 6,8+3 2.8
7  Tram vé do Syzygium zeylanicum 39 1,51 158+15,8 4,9
8 Konia Irvingia malayana 23 1,06 18,1 +18,6 3,2
9 Giéndo Xylopia vielana 22 0,40 11,7+9,8 1,8
10  CAm thi Diospyros maritima 21 0,05 49+26 1,1
11 Tric Dalbergia cochinchinensis 18 0,17 9,9+4,7 1,1
12 Coke Microcos paniculata 18 0,16 9,6 5,1 1,1
13 Quan am Vitex trifolia 17 0,35 13,6 £8,9 1,5
14 Giac dé Goniothalamus gabriacianus 16 0,23 11,5+7,1 1,2
15 Roéimat Garcinia ferrea 16 0,10 7,5+4,7 0,9
16 Céng tia Calophyllum calaba 16 0,50 17+11,1 1,7
17 Boi 101 vang Litsea pierrei 15 0,36 133+114 1,4

Cong 17 loai 789 20,29 134+122 78,1
83 loai khac 296 4,03 9,9 +8,7 21,9
Tét ca (100 loai) 1.085 2432 12,4+11,4 100
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Bang 1 cho thiy s6 lugng loai trong OTC 14 16n
nhung s6 lugng loai c6 mat do tir 15 cdy/ha tr 1én
lai chiém ti 18 rat nho (chiém 17% tong s6 loai). Pay
1a mdt trong nhitng déc trung cua rung nhiét doi noi
thanh phan loai rat phong phti nhung mat ¢ mdi
loai lai thap (Thin, 2004). Trong nhom loai chi yéu
(17 loai), sén mu cing véi 2 loai khac (cam va vén
vén) 1a 3 loai thuc sy co y nghia vé mat sinh thai
(IVI% > 5%) tai thoi dlem nghién ctru. Méc du mat
do (212 cay/ha), tong tiét dién ngang (8, 91 m?*ha)
va chi s6 gia tri quan trong (28,1%) cua sén mii 13
cao nhét trong 14m phan nhung dbh binh quéin cua
loai nay (17,7 cm) chi & murc trén trung binh so véi
cac loai trong nhém loai cdy chii yéu (thap hon so
v6i vén vén va ko nia). Két qua nay co thé dugc giai
thich bdi khu rung Tan Phu trude day da trai qua
thoi ky khai thac chon kéo dai; tir nam 1997 dén nay,
thuc hién chu truong dong ctra rung cta Uy ban
nhan dan tinh Pong Nai, rimg Tan Pha méi timg
bude duoc phuc hoi vé chét lwong va dién tich (Phan
vién Piéu tra quy hoach rimng Nam B0, /2008). Do
sén mu 14 loai cdy sinh truéng cham, g6 c6 gid tri
thwong mai cao (Raju et al., 2011), vé mat logic thi
khi khai thac 14y gd tho rimg s& thuong tap trung vao
cac loai cay c6 gia tri kinh t& va kich thudc ca thé
16n, dan dén dbh binh quan cia loai sén mu ciing
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nhu cac loai cay khac trong 1am phan 1a nho (12,4
cm).
3.2. Tinh khéng dong nhit ciia diéu kién méi
truong trén 6 nghién ciru

Tinh khong dong nhat ciia diéu kién moi trudng
trén 6 nghién ctru di duoc kiém tra dya trén mat do
tich Ity (ham L11(r)) va khong tich liy (ham gi1(r))
clia tat ca cac cdy c¢6 dbh > 15 cm trong OTC. Két
qua phan tich cho thdy d6i voi ham Liy(r), md hinh
thue nghiém c6 su khac biét rt 16n so v&i md hinh
ly thuyét mé phong, cac cay c6 dbh > 15 cm c6 xu
huéng chuyén tir phan b kiéu ngau nhién sang phan
bb déu ¢ tat ca cac khoang cach tir 10-50 m (Hinh
2a). Di v6i ham g(r), _ phan b6 kleu cum cua cac
cdy duoc phan tich xuat hién ¢ rat nhiéu khoang
cach > 10 m (Hinh 2b). Mit khéc, so d6 phén bd cua
cac céy c6 dbh > 15 cm (Hinh 2¢) cling chira rang,
trong OTC rat nhiéu vi tri khong c6 cay phan bb. Tir
céc két qua phan tich & trén c6 thé két luan, cac cay
¢6 dbh > 15 cm phan b khong dong nhét hay gia
thuyét diéu kién moi truong trén OTC 14 dong nhat
duoc dat ra ban dau sé khong duogc chép nhan. Do
d6, mo hinh Poisson khong dong nhit s& duogc sir
dung 1am mé hinh Iy thuyét dé thuc hién cac phan
tich khong gian ctia loai sén mi.

(c) So dd phan bd cay
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Hinh 2. So' d6 phan b6 va mé hinh khong gian ciia tit ca cac ciy c6 dbh 215 ecm trong OTC duge
phan tich béi ham gi1(r) va Li1(r) dwéi mé hinh ly thuyet CSR

(M6 hinh thuc nghiém la duong mau den; khodng tin cdy 95% la ving mau xdam; gid tri cia phdn bé thue nghiém nam
trong viing mdu xam cho biét phdn bo kiéu ngau nhién, bén trén ving mau xdm cho biét phan bo kiéu cum va bén dudi
vung mau xam cho biét moé hinh khong gian la phdn bo déu tai khodng cach tham chieu)

Céac nghién clru trude day da chira rang, md hinh
phéan bo khong gian cua quan thé thuc vat c6 thé bi
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anh huong boi tinh khong dong nhét ctia méi truong
song nhu da 1§ dau, d6 doc, dd tan che, chat dinh
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dudng trong dat va khi d6 quan thé s& biéu hién céac
kiéu phan bd khong gian la khong glong nhau & cac
moi truong song khac nhau nhu phén b kiéu cum,
déu hodc ngiu nhién (Hu et al., 2019). Getzin et al.
(2008) phat hién, ¢ cac khoang cach > 10 m, cay
rung phan b6 kiéu cum c6 thé do anh huong bai tinh
khong dong nhit cia méi truong song. Tinh khong
ddng nhéit cua méi truong soéng trén cing mot &
nghién ctru & déi trong rung mua nhiét dai da duoc
ching minh 1a hién tuong rat pho bién khi mat do
tich llly cua cac ca thé cay thanh thuc ¢6 xu hudng
chuyén tir phan bd kiéu ngiu nhién sang phan bd
cum ¢ cac khoang céach 16n hon 20 m (Wiegand et
al., 2007).

3.3. M6 hinh phéan b khéng gian ciia loai sén

mu

Két qua phéan tich mé hinh khong gian ciia loai

sén mii cho thdy c6 su khac biét gitra mé hinh khong
(a) TAt ca cay
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gian tong thé (Hinh 3a) va m6 hinh khong gian theo
cac giai doan song (Hinh 3b-d). M6 hinh khong gian
tong thé cua loai sén mu c6 xu huéng chuyén tir
phan b kiéu cum & quy mé nho (2-4 m) sang phan
b6 ngau nhién (5-32 m) va phan bb déu (32-50 m) &
cac quy md 1on (Hinh 3a). Didu nay ching t6 mo
hinh khong gian cua loai phu thuéc vao quy mod
khong gian. M6 hinh khéng gian ciia loai sén mi &
giai doan cay non c¢6 phan bé kiéu cum & cac quy
mod nhé < 10 m (Hinh 3b), trong khi d6 mo6 hinh
khong gian cua loai ¢ giai doan cdy sao va cdy thanh
thuc chi c6 phan bd kiéu ngiu nhién & tit ca cac
khoang cach tir 0-50 m (Hinh 3¢, d). Sy khac biét vé
mo hinh khong gian ciia loai sén mu ¢ cac giai doan
song khac nhau chi ra rang, mé hinh khong gian cua
loai cay nay ngoai phu thudc vao quy mo khong gian
con phu thude vao kich thudc ca thé.
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Hinh 3. M hinh khéng gian ciia loai sén mi dwgc phan tich béi ham gi1(r) dwéi mé hinh THP

Theo Xu et al. (2016), mo hinh phan b khong
gian c6 thé phan anh mdt cach tryc quan cu tric,
dong thai cua quan thé va cac qua trinh sinh thai da
diéu chinh tinh 6n dinh cta cau trac quan xa cay
rimg. Két qua phan tich mé hinh phan b6 khong gian
ctia loai sén mu cho thiy, ngoai anh hudng cua diéu
kién moi truong khong dong nhét va phat tan gidi
han, mé hinh khéng gian ciia loai sén mu con bj anh
hudng boi su canh tranh gitra cac ca thé trong cung
loai. Két qua nay phu hop véi quy luat sinh truong
cua cdy rung da duge chimg minh ¢ rat nhidu nghién
ctru vé phan b khong gian cua cdy rung nhiét ddi.
M5 hinh khong gian cua quan thé c6 lién quan dén
céc co ché tu thich nghi ctia loai trong qué trinh canh
tranh gitra cac ca thé cung loai hodc khac loai (Ta et
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al., 2020). O quy md nho, cac loai cay chu yéu bi
anh hudng boi sy phat tan gidi han, canh tranh cung
loai nhung & quy mo6 16n chung bi gioi han bai cac
dic diém sinh hoc va tinh khong dong nhit ciia moi
truong (Xu et al., 2016). Kiéu phan bd cum ciia mot
loai cho thdy mbi quan hé trong cting loai 1a hd trg,
phan b6 ngau nhién phan anh quan hé 1a doc lap va
phan bd déu chi ra rang c6 sy canh tranh giita cac ca
thé trong cung loai (Li et al., 2010). Trong cic giai
doan phat trién, cdy rimg s& co nhitng kiéu phan b
khong gian khac nhau nhu phan b cum & giai doan
cdy non, phan bd ngau nhién hodc déu ¢ giai doan
cay sao va cay thanh thuc (Quy va ctv., 2021b). Phan
bd cum & quy mo nhé ¢ lgi cho viéc bao v&€ nhém
loi tranh khoi nhitng anh huéng bét loi tir sinh vét
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gdy hai va su khic nghiét cia moi truong, nhung khi
kich thuéc ca thé tang 1én s¢€ xuét hién canh tranh
cung loai do nhu ciu vé khong gian dinh dudng cia
céc ca thé ngay cang cao (Zhang, 1999). Sy canh
tranh gay gt trong cung loai dan dén hién twong tu
tia thua tu nhién, 1am cho khoang cach giira cac ca
thé ngay cang ting, tir ¢ hinh thanh kiéu phan b
ngau nhién hodc déu & cac quy mé 16n, dong thoi
mirc d6 phan bd cum s& giam theo quy mo khong
gian (Xu et al., 2016).

3.4. Moi quan hé khong gian cia loai sen mi

M2 hinh phén bd va mbi quan hé khong gian cua
cac loai 12 két qua cuia su twong tac 1au dai giira quan
xa thue vat va moi truong (Zhang et al., 2007). Két
quéa phan tich mbi quan hé khong gian trong ciing

(a) Thanh thuc vs. sao

{b) Thanh thuc vs. non
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loai ctia sén mui cho thiy, giira cay thanh thuc va cay
sdo, cdy sao va cay non c6 quan hé canh tranh & quy
mo nho < 10 m; mdi quan hé gitra cdy thanh thyc va
céy non la doc lap & tat ca cac khoang cach tir 0 dén
50 m (Hinh 4). Phan tich mdi quan hé trong cing
loai ctia sén mu chi ra réng, két qua phan tich nay c6
su tuong ddng véi két qua phan tich vé mo hinh
phan bd khong gian cua loai sén mu & cac giai doan
song khac nhau. Ngoai ra, két qua phan tich nay
ciing cho thay co sy tuong tac giita cac ca thé trong
cling loai tuan theo thuyét twong tac bat ddi xtimg do
Weiner (1990) d¢ xuat. Thuyét nay nhan manh cac
cé thé c6 kich thudc 16n s& gianh lay phan tai nguyén
khong can xung so voi kich thudc cua chiung va
tuong tac bat loi d6i voi sy phat trién cua cac cé thé
c6 kich thude nhd hon trong ving lan can.

(c) Sao vs non
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Hinh 4. Quan h¢ khéng gian ciia loai sén mi & cac giai doan song khac nhau dwgc phan tich béi ham
g12(r) duwdi mo hinh ly thuyét IDP

(MG hinh thiec nghiém la dwong mau den; khodng tin cdy 95% la ving mau xdm; gid tri ciia phdn bé thuc nghiém nam
trong viing mau xam cho biet quan hé khong gian la doc ldp, bén trén viing mau xam cho biet quan hé tuong ho va bén
dudi ving mau xam cho biét quan hé khong gian la canh tranh tqi khodng cdch tham chiéu)

Két qua phén tich mbi quan hé khéng gian cua
loai sén mu va céc loai cdy trong nhom loai chu yéu
ctia 1am phén cho thay sén mii c6 quan hé trong hd
v6i loai cam (¢ khoang cach r tir 10 dén12 m), boi
10i vang (26-27 m), cam thi (19-20 m), quan 4m (11-
13 m) va vén vén (8-9 m); mbi quan hé 14 canh tranh
v6i cac loai ko nia (13-15 m), cong tia (16-17, 25-
27 m), tau trang (2-3 m) va tric (1-2, 4-5 m); cac
loai co ke, gién do, gidc dé, roi mat, thi gan, ngam
rimg va tram vo do co quan hé doc 1ap véi loai sén
mu (Hinh 5).

Ket quéa tong hop mdi quan hé 'khong gian cua
loai sén mu va cac loai cay chu yéu cua lam phan
(Hinh 6) cho thdy mdi quan hé twong hd chiém 7%
tong sb loai va ti 1& nay cao hon so vdi quan hé canh
tranh (2%) & quy md nho < 10 m, két qua nay twong
ddng so v6i két qua phan tich mo hinh phan bd
khong gian ciia cac loai cdy rimg nhiét déi & mot s6
nghién ctru da thyce hién trude day. Lan et al. (2012)
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da phat hién quan hé twong hd chiém ti 1 cao hon
so v&i quan hé canh tranh & cac quy mé nho khi cac
tac gia thuc hién nghién ctru phan bd va quan hé
khéng gian cua cay rung ¢ Xishuangbanna, Trung
Qudc. Ti 1& sb loai c6 quan hé canh tranh va twong
hd véi loai sén mi giam khi quy mé tang 1én. Diéu
nay duoc giai thich do sy twong tac cta cip loai (sén
mu va loai khac) s€ giam khi do phong phu cua
chiing & cac quy mo6 khong gian 16n giam. Mat khac,
nhiéu nghién cttu ciing da chimg minh, & rimg nhiét
déi, quan hé twong hd chiém ti 1& cao hon so véi
quan hé canh tranh & quy mo nh¢ 1a do céc loai cé
cing méi truong sdng wa thich, ching ¢6 xu hudng
thuong xuat hién ciing nhau & cac quy md nho < 10
m (Luo et al., 2012).

Mac du quan hé canh tranh chiém ti 1é khong
dang ké & quy m6 nho < 10 m va gan nhu bién mat
& cac quy m 16n > 30 m (Hinh 6) nhung n6 14 bang
chtng cho thay c6 sy khac biét vé tinh canh tranh
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clia ciy trong 1am phan giita hai quy mo khong gian
nay. Bén canh sy khéc biét cia méi trudng song &
céc vi tri va quy mo khong gian khac nhau, nhu cau
dinh dudng va anh sanh 1a nguyén nhan tao ra su
canh tranh khong gian giira cac c4 thé trong cing
loai hodc khac loai. Cac loai ¢6 tan 16n c6 thé che
bong cho cac ciy non & giai doan dau doi nhung khi
ciy non 16n 1én thi nhu cdu anh sang, chit dinh
dudng, ngudn nude ngdy cang ting trong sudt qua
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trinh phat trién cua ching, dleu nay tao ra sy canh
tranh gilta cac ca thé séng gan nhau. Sy canh tranh
dé tiép can ngudn tai nguyén sau giai doan cdy non
s& loai bo cac ca thé 1an can canh tranh yéu hon,
ddng nghia vai viée mirc d6 phan bd cum & cac giai
doan cay sao va cay trudng thanh s€ giam, khoang
cach gitra cac c4 thé s& tang 1én va hinh thanh phan
b kiéu ngiu nhién hodc déu (Du et al., 2017).
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Hinh 5. M6i quan hé khong gian ciia sén mii va cac loai trong nhom loai ciy chu yéu ciia 1Am phéan
dugce phan tich béi ham gi2(r) dudi mé hinh ly thuyet IDP
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Hinh 6. Két qua tong hgp mdi quan hé khong gian cia loai sén mii va cac loai cay chui yeu trong lam
phan dugc phan tich béi ham gi2(r) dwéi mé hinh ly thuyet IDP
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4. KET LUAN

Trong 1am phan ty nhién cia kiéu rimg 1a rong
thuong xanh tai Ban QLRPH Tan Pht — Pong Nai,
sén mu moc cung 99 loai cay gd khac, trong d6 c6
16 loai (c6 s6 lwong cé thé tir 15 cay/ha tré Ién) cung
v6i sén mi hinh thanh nhém loai cy chu yéu cua
1am phan. Trong nhom 17 loai cdy chu yéu ciia 1am
phﬁn, sén ma 12 mot trong 3 loai thyc sy ¢6 y nghia
vé mit sinh thi tai thoi diém nghién ctru (hai loai
con lai la cdm va vén vén). Céac chi tiéu lam hoc bao
goém mat d9, dbh binh quén, tong tiét dién ngang va
chi sé gia tri quan trong da dugc tinh toan cho tung
loai nharn cung cap thong tin vé dic diém co ban
ctia loai sén mu va 1am phan noi n6 phén bé.

Mb hinh khéng gian cia loai sén mu bi anh
huong boi tinh khong dong nhat cta didu kién moi
truong trén OTC, canh tranh loai va quy mé khong
gian. O cac giai doan séng va quy mé khong gian
khac nhau, mé hinh khéng gian cua sén mu co su
khac biét, xu huéng 1a phan b kiéu cum & quy mo
nho va giai doan cay non, mirc d0 phan b6 cum giam
khi quy mo khong gian va kich thudce cay tang lén.

Trong mdi quan hé khong gian voi céc loai cay
cht yéu cta 1am phan, sén mu co quan hé tuong ho
v6i 5/16 loai (cam, boi 101 vang, cam thi, quan 4m
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va vén vén), quan h¢ canh tranh v6i 4/16 loai (ko
nia, cong tia, tau tring va trac), 7 loai cay con lai
trong nhom loai cay chii yéu cé quan hé doc 1ap voi
loai sén mu (co ke, gién do, giac dé, roi mat, thi gan,
ngam rung va tram vé do).

Viéc ndm bit dugc cac thong tin vé dic diém
sinh thai va méi quan hé cua cac loai cdy 1a chia
khoa cua thanh cong trong phuc hdi hodc trong méi
rimg. Két qua cua nghién ctru phan bd va quan hé
khong gian cua loai sén mu trong rung la rong
thuong xanh ¢ khu vye Tan Phu - Dong Nai la co's¢
quan trong dé xay dung cac bién phap bao t6n va mo
rong dién tich phan b6 cho loai sén mu tai khu vuc
nghién ctru hodc nhiing noi co6 diéu kién lap dia, khi
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