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TOM TAT

Mot van dé trong nghién ciru sinh théai quén xa thyc vat ring thuong glal
quyét 1a xac dinh sy tuong ddng/khac biét v& t thanh loai cua cac quan
xa. Véan d& nay thuong gap trong cac nghién ctu nhim danh gia anh
huéng cua cac bién phap tac dong, hodc danh gia sy thay dbi vé té thanh
thuc vat theo thoi gian phuc hdi, hodc don gian 1a so sanh dic diém vé t6

Tar khéa: Non - metric thanh quan x& thuc vét ring & cac khu vyc nghién ctru. Cho dén nay,
Dimensional SFalmg\_ trong linh vyc sinh thai ¢ Viét Nam, phuong phap van thuong duoc ap
(NMDS), to thanh loai, dung 12 lap céc 6 tiéu chuan nghién ciu nhim md ta, phan tich thanh

sinh thai rung, Khu du
trir Sinh quyén Bong Nai
(KDTSQDN)

phan loai theo cong thirc t6 thanh va so sanh mot sé chi tiéu vé cau tric,
d6 da dang ¢ cac 6 tiéu chuin (OTC). Tuy nhién, viéc dinh lugng su khac
biét vé t6 thanh s& rat kho thyc hién voi cac nghién ctru ¢6 s6 lugng OTC
I16n. Bai bao nay trinh bay viéc ap dung phuong phap NMDS (Non - metric
Dimensional Scaling) dé x4c dinh xu huéng trong t6 thanh loai gitra cac
OTC va phan tich xu hudng nay trong mdi lién hé véi mot sé yéu té moi
truong. Bai bao sir dung bo sé lisu gdbm 253 OTC 1.000 m? dwoc thu thap &
Khu du trir Sinh quyén Ddong Nai trong giai doan 2015 - 2017 nhdam minh
hoa cho phuong phap.

Using NMDS to study patterns of tree species composition in Dong Nai
Biosphere Reserve

A common problem that studies in forest community ecology often address
is to identify the similarities/differences in the species compositions of
different areas or following different silvicutural treatments and forest

Keywords: Non - metric restoration techniques. To the present, most of the studies in community

Dimensional Scaling ecology in Vietnam have used study plots to characterize the species
(NMDS), species composition and describe the similarities/differences among the plots with
composition, forest species composition formular. However, this method faces many
ecology, Dong Nai challenges in identifying patterns for a large numbers of plots. This paper
Biosphere Reserve presents the application of Non - Metric Dimensional Scaling (NMDS) for

identifying species - association patterns in community assembly among a
large number of study plots. The identified pattern is then described with
other environmental factors to reveal more information about the
communities. To demonstrate the use of NMDS, we use 253 1,000 m?
study plots that were established during 2015 - 2017 across the Dong Nai
Biosphere Reserve.
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I. PAT VAN PE

Hai van dé chinh ma cac nghién ctru sinh thai
quan xa thuc vat rimg thuong giai quyét 1a: (1)
M0 ta dic diém vé cau trac, 4o da dang va to
thanh thyc vat; va (2) Xac dinh cac yéu t6 anh
huong chinh dén cac dic diém d6. Yéu cau
thuong gap trong cac nghién ctru ¢d lién quan
dén t6 thanh thuc vat 1a dinh lugng su tuong
ddng va xu hudng cac loai thuong gip cung
nhau trong t6 thanh. Vi du, can xé4c dinh dugc
xu hudng cac loai cdy xudt hién ¢ cac giai
doan dién thé, xu hudéng cac loai cay xuét hién
sau khi ap dung bién phap xur ly thuc bi, su
gidng va khac nhau vé t6 thanh & cac khu vyc
nghién ctru, V.v... V&i cac yéu cau nay, cach
tiép can thuong 1a 1ap cac OTC & khu vuc
nghién ctru (vi du: rimg & cac giai doan dién thé
khac nhau; rimg trudce/sau khi ap dung cac bién
phép xu ly thuc bi; hodc rung & cac khu vuc dia
1y khéc nhau) dé thu thap s6 liéu va so sanh dic
diém vé t6 thanh cta chung.

O Viét Nam, to thanh thuc vat & cac OTC
thuong dugc mo ta dinh lugng béng cong thire
t6 thanh (1a sy biéu dién cac loai trong OTC
theo trat tw giam dan cua chi s d6 quan trong
(important value - IV %, Nguyén Dic Trién et
al., 2014). Véi nhitng nghién ctru ¢6 it OTC thi
day 1a mot phuong phéap hitu ich dé trinh bay
mot cach dinh lugong cac loai cay c6 mat trong
t6 thanh va sy pho bién cia chung trong OTC.
Tuy nhién, véi nhimg nghién ctru ¢6 sé lugng
OTC 16n (vi du hang tram OTC) thi vi¢c trinh
bay theo cong thire t6 thanh s& rat kho dé khai
quat hoa xu hudéng cling nhu dinh lugng dugc
su twong dong vé thanh phan loai gitra chung.

Non - metric Dimensional Scaling (NMDS) la
mot trong cac phuong phap phan tich da bién
(multivariate analysis) thugoc nhoém phuong
phap xép nhom (ordination) dugc sir dung phod
bién trong nghién ctru sinh thai. Thé manh cia
NMDS la kha ning sap xép dir liéu thanh cac
nhom twong dong vé dic diém nao do. Pay
cling chinh 1a diém khac biét cia NMDS véi
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mot sb phuong phap kiém dinh gia thuyét nhu
ANOVA vi NMDS khéng cho biét sy khac
biét trong t6 thanh c6 ¥ nghia hay khong vé
mit thong k& ma n6 chi cho biét xu hudng
phan nhém trong dir li¢u.

Mot sb vi du cua viéc ung dung NMDS trong
nghién cuu sinh thai ring nhu: xac dinh xu
hudng ciia cac nhom quan xi thyc vat rimg &
cac giai doan dién thé (Bruelheide et al.,
2011); xac dinh xu hudng cta cac loai day leo
theo d0 cao va cuong do khai thac (Katovai et
al., 2016); xac dinh xu hudng cic quan xa thuc
vat ring theo khoang cach trung binh vé da
dang di truyén (Culmsee et al., 2010), hoic
xéac dinh xu hudng sy thay d6i cua cac quan xa
thuc vat rung sau 20 ndm ngung tac dong
(Bulafu et al., 2013) v.v... Bai bao nay nhim
minh hoa tmg dung NMDS dé phén tich xu
hudng trong t6 thanh cua 253 OTC duogc thu
thap tur cac loai rung khac nhau ¢ Khu du triv
sinh quyén Pdng Nai (Tran Lam Dong, 2018).

Il. PHUONG PHAP NGHIEN CUU

Bai bao nay khong nham mé ta cu thé cac nén
tang toan hoc va théng ké ciing nhu cac ky
thuat phan tich NMDS ma céc thong tin nay da
duoc trinh bay chi tiét trong mot sb tai lieu
nhu Kruskal (1964), Legendre va Gallagher
(2001). Mot s6 xuit ban khac gitp phan biét
NMDS va cac phuong phéap phan tich da bién
khac nhu Kenkel va Orloci (1986), Oksanen
(2004). Bai bao nay chi nham gidi thiéu két
qua ap dung phuong phap NMDS cho b sb
liu v&i 253 OTC 1.000 m? duoc thu thap tai
Khu du trit Sinh quyén Pong Nai
(KDTSQDN) trong giai doan 2015 - 2017. Bo
s6 liéu nay la mot trong cac san pham cua dé
tai cip Nha nuéc “Nghién ciru danh gia dién
thé phuc hoi hé sinh thai rirmg va dé xudt gidi
phap bao ton tai Khu dw triv Sinh quyén Pong
Nai” dugc tai trg boi B Khoa hoc Cong nghé
va do Vién Nghién ctru Lam sinh thudc Vién
Khoa hgoc Lam nghiép Viét Nam thuc hién
(Tran Lam Dong, 2018).
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2.1. Mb ta chung vé bd s6 liéu minh hoa

Céac OTC déu c6 dién tich 1.000 m?, duoc 1ap
trén cac loai ring: riung cdy gd 14 rong thuong
xanh (RTX, 155 OTC), rimg ciy gb 14 rong
ntra rung 1a (RNRL, 20 OTC), rimg hdn giao
g0 véi tre nira (RHG, 23 OTC), rimg trdng ciy
g0 14 rong ban dia khong con trong cay phu trg
(6 dia phuong goi 1a rimg trong chuyén hoa -
RTCH, 24 OTC), va rimg trong ciy gb 14 rong
ban dia con cay phu trg 1a keo (goi tat 1a rimg
trong - RT, 31 OTC). Cac OTC nay dugc bd
tri trén céac dién tich rung trong KDTSQDN,
thuc 5 chu quan 1y: Khu Béo ton Thién nhién
Vin hoa Pdng Nai (KBTTN VHDN), Vudn
Qudc gia Céat Tién (VQGCT), Ban quan ly
rung phong hod (BQLRPH) Tan Pha
(BQLRPHTP), Cdng ty Trach nhiém hiru han
Mot thanh vién La ngd (CTTNHHMTV’LN),
Ban Quan ly Nam Rung phong ho Cét Tién
(BQLRPHNCT), BQLRPH BPam B’ri
(BQLRPHDB). Trong mdi OTC 1.000 m? c6
1ap cac OTC so cép dé didu tra cay & cac cip
kinh khac nhau. Tuy nhién, bai bao nay chi su
dung cac cdy gb c6 duong kinh ngang nguc
(D13) > 10 cm duoc diéu tra toan dién trong
cac OTC so cap 1.000 m? dé tinh toan.

2.2. Yéu cau chuén bi s liéu cho phén tich
NMDS

NMDS yéu cau sb liéu dau vao (community
data), & ddy 1a cac OTC, duoc sip xép theo
dang bang. Mbi hang trong bang 1a mot OTC
(trong truong hop nay 1a 253 hang) va mdi cot
1a mot loai trong tat ca cac loai xudt hién trong
253 OTC (o day la 377 cot). Mdi 6 (la giao
ciia hang va cot) chira thong tin vé d6 phong
phti (nghia 14 s6 ca thé) cua loai trong OTC
tuong tng. P phong phi 1a tham s duoc st
dung nhiéu nhét cho phan tich NMDS. Tuy
nhién, mot s6 tham sé khac nhu chi sé IV, mat
d6, sinh khoi, d6 che phu, va tham chi 1a sy
Véng mat/c6 mat cua loai cling co thé duoc st
dung dé phan tich. Pic diém chung cta bang

s litu dau vao trong phan tich NMDS la
thuong c6 rat nhidu gia tri 0 do méi OTC chi
c6 mot s6 loai nhat dinh so véi tong s6 loai ctia
tat ca cac OTC nghién ciru. Mot ddc diém nira
ctia bang nay 1a thuong chi c6 mot sb it cac
lodi c6 @6 phong phu cao, con lai hau hét cac
loai déu co d6 phong phu thap. Pay ciing 1a
mot dic diém dic trung cta s6 liéu vé cau truc
quan xa thyc vat rimg.

2.3. Phan mém va phan tich NMDS

Viéc phan tich NMDS c¢6 thé dugc thuc hién
trén nhiéu phan mém. Tuy nhién, trong bai bao
nay st dung phin mém R (R Core Team,
2018) két hop voi Rstudio phién ban 1.1.453.
Trong R hién c6 hai ham thudoc 2 goi
(package) khac nhau dugc ding dé phan tich
NMDS: ham isoMDS trong gbéi MASS
(Venables & Ripley 2002) va ham metaMDS
trong gbi vegan (Oksanen et al., 2018). Goi
vegan ngoai kha niang phan tich NMDS con rat
nhiéu thong tin bd ich dé tinh toan cac chi s6
dinh luong trong nghién ctru sinh thai quan xa
thue vat rimg. Ham metaMDS ¢ nhiéu diém
tién dung nén thuong dugc ua dung hon ham
isoMDS (Holland 2008). Nghién ctru nay sur
dung ham metaMDS dé phan tich dir liéu.
Tru6e khi st dung metaMDS, trong cira s6 R
hodc RStudio nguoi ding co thé gb cau lénh
?2metaMDS dé doc huéng din st dung, xem
cac thong s6 mic dinh va thuc hanh vi du c6
san vé ham d6. Nguoi dung ¢ thé goi View
(dune) dé tham khao céu trac dir liéu dau vao
trong file vi du co san trong R. Két qua phan
tich NMDS duoc danh gia thong qua gia tri
Stress: Stress < 0,1 (rat tot), 0,1 - 0,2 (tot/phu
hop); 0,2 - 0,3 (chua phu hgp) (Lefcheck
2012). Khoang cach cua cac diém s liéu trén
khong gian NMDS duogc trich xuat dé tly y
bicu dién két hop vdi cac bién khac phuc vu
cho muc dich dién giai két qua. O nghién ctru
nay, két qua phan tich NMDS dugc biéu dién
v6i thong tin vé loai rimg, chu rimg va do cao
phan bd ciia OTC.
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I11. KET QUA VA THAO LUAN

St dung ham metaMDS trong go6i vegan dé
phan tich b s6 liéu gdm 253 OTC thu thap tai
KDTSQDN cho gia tri Stress = 0,174. Gia tri
Stress nay cho thiy két qua sip xép cac OTC
theo thanh phan loai cia NMDS 1a tt. Két qua
phéan tich NMDS dugc thé hién voi thong tin
vé loai rumg (hinh 1a) cho thay cic OTC ¢
rimg tu nhién c6 xu hudng phan bd gan nhau
(¢ bén trai cua khong gian NMDS), trong khi
cac OTC & rimg trong ciing phan bd gan nhau
nhung tach biét han vé phia dbi dién (0 bén
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phai khong gian NMDS). Cac OTC cua RTX
va RT hau nhu khong chong ghép Ién nhau va
0 cach xa nhau, chung té c6 su khac biét rat 1o
rét vé thanh phéan loai cta hai loai rimg nay. Cu
thé, s6 luong loai cdy gd co dudng kinh ngang
nguc (D13) > 10 cm ¢ cac OTC RTX dao dong
tir 4 - 44 loai, trong khi d6 ¢ RT chi la 1 - 5 loai
va Céc loai ¢ hai loai rimg nay 1a hau nhu khac
nhau. Cac loai cdy ban dia duoc trong phd bién,
¢6 noi gan nhu tuyét doi ¢ cac RT nhu Dau réi
(Dipterocarpus alatus Roxb. ex G. Don), Sao
den (Hopea odorata Roxb.), v.v...
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Hinh 1. Két qua sip xép 253 OTC theo thanh phan loai stir dung NMDS.
Mbi dién} dir liéu 14 1 OTC va khoang cach gitra cac djém thé hién sy tuong df)ng vé thanh phﬁn loai gitra cac OTC.
Cac diém cang gn nhau chimg t6 cac OTC cang giong nhau vé thanh phan loai va nguoc lai. K&t qua phén tich
NMDS duge biéu dién véi thong tin vé loai rimg (a) va thong tin vé chii rimg va do cao phan bd ctia OTC (b).

Pam may diém cua RTCH c6 phan bd gan voi
dam may diém ctiia RTX va tach biét rd rét véi
dam may diém cua RT (hinh la). Piéu nay
mot mat cho théy t6 thanh loai cua RTCH c6
su twong dong v&i to thanh loai cua RTX
nhung lai khac 18 rét so voi t6 thanh cua RT.
Loai cay chu dao dugc trong ¢ cac RTCH tir
khoang 20 nim truéc 1a Mudng den (Senna
siamea (Lamk. Irwin & Barneby)) va Dau rai
(D. alatus Roxb. ex G. Don) nhung do viéc
khong tac dong trong nhiéu nim nén trong to
thanh cia RTCH hién di co sy xuét hién va
chiém uu thé cta nhiéu loai cay ring tu nhién
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khac nhu Cho chai (Hopea recopei Pierre.),
Nhau nhuém (Morinda citrifolia L.), Thung
muc 16ng (Wrightia pubescens R. Br. subsp.
lanati (Bl.) Ngéan.), Binh linh ba l& (Vitex
tripinnata (Lour.) Merr.) v.v... (hinh 2b). Sb
luong loai trong RTCH dao dong tir 5 - 28
loai, cao hon han so v6i RT (1 - 5 loai).

Pam may diém ciia RNRL nam kha tach biét ¢
phia bén trén bén trai cua khdng gian NMDS
va ¢ mot phan chdng chéo voi dam may diém
cta rimg RHG va RTX (hinh 1a). Diéu nay 1a
do cac OTC nay c6 mot sd loai chung. Noi
cach khac, két qua nay ciing co thé goi ¥ su
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chuyén dich thanh phan loai gitta mot s loai
rung. Vi du xen gitra cac RTX d6i khi co su
xuét hién cta nhiéu cé thé thudc loai nira rung
14, hodac & nhiing khu vuc RTX am uot co su
xam nhép cua tre nua.

So véi cac loai rimg khac, dam may diém cua
RTX c6 muc d§ tap trung cao ¢ gitra khong
gian NMDS (hinh 1a). Két qua o hinh 1b cho
thiy hau hét cic OTC phén bd sat nhau nay la
thuoc & KBTTNVHDN, ching t6 su tuong
ddng cao vé t6 thanh rimg & khu vuc nay. Cac
OTC ¢ CTTNHHMTVLN, BQLRPHTP cling
phan bd gan véi cac OTC & KBTTNVHDN,
trong khi cac OTC & Lam Pong va Dik Nong
phan b kha roi rac ¢ phia bén phai cua khong
gian NMDS (hinh 1b). Piéu nay cho thay to
thanh cua rimg & khu vyc Pong Nai ndi chung
¢6 d6 twong dong cao hon so vai to thanh & cac
tinh khac. Diéu nay c6 thé lién quan dén thyc té
1a khu vuc Dong Nai ¢6 d cao thap (~ 150 m
so mit nudc bién), trai lai, Lim Dong va ik
Nong ¢ do cao cao hon (> 500 m so véi muc
nudc bién) (hinh 1b).

Su phan bd “ghép cum” trong mdi loai rimg va
C4c “cum” nay khong chong chéo rd rét giira
céc loai rimg cho thdy mdi loai rimg ¢6 thanh
phan loai phan dinh kha rd rét (hinh 2a, b).
Céc loai uu thé cua 5 loai rimg nay it khi gidng
nhau trir mot sb loai nhu Thanh nganh
(Cratoxylum sp.) 1a loai tién phong séng dai va
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chiu duoc nhiéu diéu kién méi truong. RTX
thudng chiém wu thé boi cac loai nhuw Cho chai
(H. recopei Pierre.), Truong qua doi (Arytera
littoralis Blume), Dau song nang (Dipterocarpus
dyeri Pierre in Laness.), Go6i t¢ (Aglaia
korthalsii Miq.), Binh linh (Vitex sp.), Tram ba
canh (Canarium bengalense Roxb.), Dé bic
giang (Lithocarpus bacgiangensis (Hickel &
A. Camus) A. Camus), Thi rung (Diospyros
silvatica Roxb), Virng xoan (Careya arborea

Roxb.) v.v... (hinh 2a). RNRL thudng chiém
uu thé bdi cac loai Bang lang long

(Lagerstroemia tomentosa C. Presl), Bang ling
o6i (Lagerstroemia calyculata Kurz), Thanh
nganh dep (Cratoxylum formosum (Jack)
Benth. & Hook. f. ex Dyer). Rung hon giao
v6i tre nira chiém wu thé boi Xuan thon
(Swintonia floribunda Griff.), Chiéu liéu nghé
(Terminalia triptera  Stapf.), Lim xet
(Peltophorum pterocarpum (DC.) Backer ex
K. Heyne), Gu mat (Sindora siamensis Teysm.
ex Miq.), Huynh 3 la (Tarrietia javanica
Blume) v.v... (hinh 2b). Vi RTCH va RT, loai
cha dao thuong 1a Mudng den (S. siamea
(Lamk. Irwin & Barneby)), Dau réi (D. alatus
Roxb. ex G. Don), Sao den (H. odorata Roxb.)
(hinh 2b). Tuy nhién, RTCH do di trdng tir
khoang 20 nam trudc va khong c6 tic dong
nén tai sinh ty nhién di tao nén rimg co to
thanh khac hin so v6i RT va gan giéng hon
v6i td thanh ciia rimg tu nhién thuong xanh.
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Hinh 2. Loai co chi s6 IV cao nhét trong cac OTC nghién ciru & Rimg thuong xanh & cac chu rimng khéac nhau (a)
va ¢ céc loai rirng khac nhau (b). Kich thudc cuia moi vong tron diém ty 1€ thuan véi so loai cay go c¢d duong kinh

>10 cm trong OTC.
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Céc hinh thirc tac dong ciing anh hudng dén
cAu trac t6 thanh thuc vat & cac loai rung nay.
T6 thanh rimg & KBTTNVHDN dic biét 1a &
cac rung bi khai thac ki€t hoac anh hudng
ning boi chién tranh thuong chiém wu thé cao
bdi mot sd loai tién phong nhu Thanh nganh
(Cratoxylum sp.), chiém ~ 60% trong to thanh
(xem thém trong Trin Lam Doéng, 2018).
Ngoai ra, rimg ¢ KBTTNVHDN ciing thuong
dic trung va chiém uu thé cao (> 30%) boi mot
56 loai ho Dau nhu Cho chai (H. recopei Pierre.),
Dau song nang (D. dyeri Pierre in Laness) (hinh
2a). Rung & BQLRPH Tén Phii ciing chiém wu
thé boi Dau song nang (D. dyeri Pierre in
Laness.). Chiém uu thé cua rimg & Dk Nong va
Lam DPdng 1a cac loai Dé (Lithocarpus sp.),
Tram (Syzygium sp.), Dudi 6 16 (Streblus ilicifolius
(Kurz.) Corn.), Cong tia (Calophyllum calaba L.
var. bracteatum (Wight) Stevens.) (hinh 2a). O
CTTNHHMTVLN va BQLRPHDR, rung c6 do
vu thé rat thap, chi s6 IV cua loai phd bién
nhit ciing thudng < 15%. D6 uu thé cia cac
loai & mot sb loai rung khac nhu RNRL, RHG
va RTCH ciing kha cao (hinh 2b).

IV. KET LUAN

NMDS phu hop dé xac dinh xu huéng tuong
dong/khac biét vé to thanh giita cac loai rimg
& KDTSQPN. Tu két qua trén khong gian
NMDS két hop voi mot s6 bién moi trudong
khac (¢ day 1a d6 cao phan bd) giup cung
cip nhiéu thong tin bd ich vé cdu tric to
thanh loai va xu hudng cia ching. Két qua
phan tich NMDS trong truong hop ¢ vi du
nay ciing cho thay hiéu qua cua bién phéap
trong cdy gd ban dia dé khoi phuc rung tu
nhién. Sau 20 nidm tréng, t6 thanh cia cac
RTCH tién dén gan so voi to thanh ctia RTX
va khac hin so voi to thanh cua RT. Tuy
nhién, khoang cach cua dam may diém cua
RTCH so voi ¢dam may diém ciia RTX cho
thay cac ring RTCH van can nhiéu thoi gian
dé phuc hoi t6 thanh nhu cac RTX hién tai.
Nghién ctru nay da minh hoa mdt vi du vé
viéc ap dung NMDS va khuyén nghi ring
phuong phap nay nén dugc ap dung rong rai
trong nghién ctru sinh thai, dac bi¢t la & giai
doan phan tich s6 liéu nham tim ra cac xu
hudng cho céac phan tich sau hon.
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