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TOM TAT

Tim hiéu cac co ché duy tri da dang sinh hoc cua céc khu rimg nhiét déi 1a
mot trong nhitng trong tim cua nghién ctru sinh thai quan xa. Bai bao nay
cong bd két qua nghién ctru mdi quan hé gitra loai va dién tich (ISAR) cua
céc loai cdy gd trong rimg 14 rong thuong xanh & khu vuc Ia Mor, tinh Gia
Lai. Dir lidu nghién ctru dugc thu thap tir tat ca cic cdy c6 duong kinh
ngang nguc (dbh) > 2,5 cm trong 6 tiéu chuan dién hinh tam thoi (OTC) 2
ha (100 x 200 m). Cac mo hinh ISAR da dugc xdy dung thong qua Package
‘idar’ trén phin mém R phién ban 4.1.1 dé phan tich anh huéng ctia mot
loai d6i véi cau triic da dang lodi ctia quan xa. Két qua nghién ctru chi ra

Tir khéa: Céu tric da

dang, co ché cling ton tai,

loai 1an can, m6 hinh . \ . ,

ISAR, thuc vat than gb rang, mat do va kich thudc ca thé cua mét loai 'cc') anh hudéng do6i véi cau
tric da dang loai lan cén. Trong cac giai doan song, cay non c6 anh hudng
thic ddy da dang loai lan c4n nhiéu hon so véi cdy sdo va cdy thanh thuc.
Céc loai trung 1ap chiém wu thé vé s6 lugng so véi cac loai thuc day va kim
ham da dang, chiém 61 - 94% tdng s6 loai dugc phan tich. Tir nhimng két
qua da thu dugc, nghién ctru nay da phét hién su canh tranh bt déi ximg
clia cdy rimg & cac giai doan séng khac nhau va sy chiém wu thé cua cac
loai trung 14p trong quan xa rimg 1a céc qua trinh da didu chinh ciu tric da
dang loai cay gb trong quin xa thuc vét & khu vuc nghién ctru.

Diversity maintenance mechanism of woody plant in an Ia Mor
evergreen broadleaved forest, Gia Lai province

Understanding the underlying mechanisms that maintain the biodiversity of
tropical forests is one of the primary focuses in community ecology. This
article presented research results on the individual species-area relationship
Keywords: Div.ersity (ISAR) of woody species in the evergreen broadleaved forest at an Ta Mor
structure, coexistence area of Gia Lai province. Research data were collected from all individual
mechanisms, neighboring . . . .
species, ISAR model, trees with a diameter at breast height (dbh) > 2.5 cm in a 2 ha-study plot
woody plant (100 x 200 m). The ISAR models were built to analyze the influence of one
species on the neighboring species diversity by using R version 4.1.1
software. Research results showed that the density and individual size of
one species affect the individual species structure of the plant community.
During the life-history stages, the juvenile trees influence more than the
subadult and adult trees in promoting neighboring species diversity. Neutral
species were numerically dominant against diversity accumulators and
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diversity repellers, accounting for 61 to 94 percent of the total number of

species analyzed. From the obtained results, this study showed that
asymmetric competition among individual trees of different life-history
stages and the predominance of neutral species were two underlying

processes that adjusted the individual species structure in the Ia Mor

evergreen broadleaved forest.

1. DAT VAN DR

Nghién ctru mé hinh khéng gian va co ché
cung tén tai cua cac loai cdy rimg la mot
trong nhitng ndi dung chinh cua nghién cuu
sinh thai hoc (Ricklefs, 1987; Chesson,
2000), trong d6 md hinh khong gian cia cac
loai phan anh mot cach truc quan nhiéu quéd
trinh sinh thai di dién ra bén trong quan xa
nhu sy hinh thanh cay tai sinh, tuong tac gitra
cac loai va ty 1€ tu vong (Ben-Said, 2021).
Céac qua trinh sinh thai thuong dé lai ddu vét
trén cau trac khong gian cua quan thé, nhiing
thong tin nay c6 thé biét dugc thong qua phan
tich mé hinh diém khong gian (Petritan et al.,
2014; Law et al., 2009). Zhang (2011) cho
ring, su tuong tac gitta cac lodi cung véi su
can thiép ciia cac yéu t6 modi truong anh
hudng dén mo hinh khong gian va thanh phan
loai cay rung. Theo Stokes va Archer (2010),
phat tan giéi han ngoai anh huéng dén moé
hinh khéng gian cua cac loai con anh hudng
dén thanh phan loai cdy trong quan x4 ring.
Do d6, gin nghién ctru da dang thuc vat voi
mo hinh khong gian dugc xem 1a mot y tudng
nghién ctru tot hon so véi cac nghién ciru doc
1ap (Wright, 2002; Chave, 2004).

M6 hinh ISAR (quan hé gitra loai va di¢n tich
- Individual Species Area Relationship) la mot
trong nhiing phuong phap thuong duogc su
dung d¢ nghién ctu da dang thuc vat va mo
hinh khong gian cua cac loai. ISAR 1a sy phat
trién ciia phuong phap SAR (Phan tich quan
hé loai va dién tich truyén thong - Species
Area Relationship) két hop véi phuong phap
SPPA (phan tich mo hinh diém khong gian -
Spatial Point Pattern Analysis), né cung cap

mot cach tiép can méi dé kham pha cic quy
luét va co ché cung tdn tai cua cac loai trong
quan xa thuc vat rimg (Wiegand et al., 2007).
ISAR khong chi xem xét md hinh khong gian
clia cac ca thé ma con tinh dén sb luong loai,
md hinh khéng gian cua ting loai va anh
hudng cta chung ddi v6i su da dang loai lan
can theo cac quy mé khong gian khéc nhau
(Lieberman & Lieberman, 2007; Wiegand et
al., 2007). Sy anh huong cua mot loai doi véi
céu truc da dang loai cua quan x3 c6 thé 1a
thac day (tich liy da dang - diversity
accummulator), kim ham (gidm trir da dang -
diversity repeller) hoac trung 1ap (loai khong
anh huéng dén da dang loai cdy lan can -
neutral species) (Ma et al., 2014). Cac loai
thic ddy da dang 1am ting do phong phu cia
cac loai cay lan can, trong khi cac loai kim
ham da dang lai lam gidm d¢ phong phu va céac
loi trung lap khong c6 tac dung thiic ddy hodc
kim ham da dang loai trong viung lan cén cua
ching (Wiegand et al., 2007). Trong mbi quan
hé gitta cac loai cay sdng gin nhau, cic loai
muc tiéu anh huong dédng ké dén phan b
khong gian, sy sinh truéng va phat trién cia
cac loai cdy lan can. Theo quy luat tuong tac
gitra cac loai cay, néu sy anh hudng cua mot
loai dbi v6i cac loai 1an can 1a tich cuc thi
xung quanh né s& cé nhiéu loai sdng cting hon
va nguoc lai (Ma et al., 2014). Do do, xac dinh
duoc su anh huong cia mot loai 1a tich cuc
hay tiéu cuc ddi véi cdu truc da dang loai thuc
vat trong mdt lam phan dé tir d6 c¢6 co s giam
bot mat d§ cua cac loai kim ham va tang mat
do cua cac loai thic day da dang nhim cai
thién tinh da dang sinh hoc ciia mdt khu rung
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la viéc [am v6 cung cd y nghia trong quan ly
rung hién dai.

Hon mot thap ky qua, mo hinh ISAR da duogc
sir dung rong rai trén thé giGi trong rat nhidu
nghién cuu lién quan dén da dang thyc vat dé
tim hiéu céu tric da dang loai ciia quan xi cay
rung va giup kham pha céc qua trinh sinh thai
tiém 4n bén trong quin xi (Wiegand et al.,
2007; Gong et al., 2011; Rayburn & Wiegand,
2012; Yang et al., 2013; Zhang et al., 2014).
Tuy nhién, huéng nghién ciru nay van con kha
xa la & Viét Nam va m&i chi ¢6 mot sb rét it
tac gia trong nude st dung dé nghién ciu vé
da dang thuc vat (Nguyén Hong Hai &
Nguyén Minh Quang, 2019; Nguyén Hong Hai
& Cao Thi Thu Hién, 2019). Tu nhiing thuc
tién néu trén, viéc ing dung md hinh ISAR
trong nghién ctru rimg & nudce ta 1a vin dé cn
dugc quan tdm nhiéu hon nita.

Nghién ctru nay liy céc loai cdy gd trong rimg
la rong thuong xanh thuoc Ban quan ly rung
phong hé (QLRPH) Ia Meur, xa Ia Mor, huyén
Chu Prong, tinh Gia Lai lam ddi tugng nghién
clru. Mudi sau (16) kiéu mé hinh ISAR d3
dugc xdy dung dé nghién ctru anh hudng cia
céc loai muyc tiéu (loai c6 sé ca thé tir 30 ciy
tr& 1én trong lam phan) ddi véi cdu tric da
dang loai cua quan xd. Bén (4) cau hoi nghién
cuu da duogc dat ra: (i) Mat d6 cua mot loai céd
anh huong dén cau tric da dang loai cua quin
x4 khong? (ii) Anh hudng cua tat ca cic c4 thé
mot loai di véi chu tric da dang lodi ctia 14m
phan nhu thé nao? (iii) Kich thudc ca thé cia
mot loai c6 anh huong d6i véi da dang loai lan
can khong? (iv) Cac loai trung lap chiém wu
thé vé s luong loai trong rimg 14 rong thudong
xanh ¢ khu vuc nghién ctru?

Két qua cua nghién ctru nay s& cung cip cac
thong tin khoa hoc tin cdy giup nha quan ly co
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co so dé xay dung cac phuong an phuc vu cho
viéc quan ly, bdo vé va phat trién rung mat
cach bén viing tai khu vuc nghién ctru.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Pia diém nghién ciru

Nghién ctru dugc thuc hién tir thang 5/2021
dén 9/2021 véi 4 dot diéu tra thuc dia tai Ban
quan ly rung phong hd (QLRPH) Ia Meur,
huyén Chu Prong, tinh Gia Lai (toa do dia ly
tir 13°22'30" dén 13°36'10" vi do Bic,
107°39'29" dén 107°48'24" kinh d6 Péng).
Téng dién tich rimg va dat 1am nghiép thudc
quyén quan ly ciia Ban QLRPH Ia Meur 1a
10.429,30 ha. Ché do khi hau ctia khu vuc
nghién ciru mang nét dic trung cua vung khi
hau nhiét déi gié6 mua Cao nguyén, chiu anh
hudéng khi hdu nhiét doi am, trong nam cé 2
mua rd rét: mua mua (tir thang 5 - 11) va mua
khé (tir thang 12 dén thang 4 cua nam sau).
Nhi¢t d¢ khong khi trung binh 1a 25,5°C.
Luong mua trung binh 1.600 - 1.700 mm/nam.
Do am khong khi trung binh niam 80%. Dia
hinh cta khu vyc nghién ctru la kiéu dja hinh
ban binh nguyén, d6 doc binh quan tir 5 - 15°
(Ban QLRPH Ia Meur, 2020).

0 nghién ctru dugc dat tai vi tri cd toa do
13°33'17,62" vi d6 Bic, 107°43'25,19" kinh d6
Pong (hinh 1). Quan xd thuc vat khu vuc
nghién ctru ¢ mot s uu hop dién hinh nhu:
Sang 1¢ (Lagerstroemia calyculata Kurz), Ko
nia (Irvingia malayana Oliv. ex A.W.Benn.),
Thanh nganh nam (Cratoxylum ligustrinum
(Spach) Blume), Co ke (Microcos paniculata
L.), Thau tau hat tron (dporosa sphaerosperma
Gagnep.) va Boi 101 vang (Litsea pierrei
Lecomte) (Ban QLRPH Ia Meur, 2020).
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Hinh 1. bia diém nghién ctru va vi tri 6 ti€u chuan di€u tra

2.2. Phuong phap nghién ciru
2.2.1. Phwong phdp diéu tra va thu thip div liéu

Tai dia diém nghién ctru da thiét 1ap 1 OTC 2
ha (100 x 200 m). St dung phuong phap ludi
6 vudng chia OTC thanh 50 6 thtr cép, dién
tich mdi 6 thtr cp 400 m? (20 x 20 m). Trong
6 thtr cap thu thap thong tin cua cic cdy gb co
duong kinh tai vi tri 1,3 m (dbh) > 2,5 cm, bao
gom: Tén loai cdy, dbh duogc x4c dinh bang
thudc kep kinh; 1ay diém giao giira 2 canh cia
OTC theo huéng Tay - Bic va Tdy - Nam lam
géc toa do theo hé quy chiéu, xac dinh toa do
trong ddi cua timg cdy trong 6 thtr cip biang
thude do khoang céach laser (Leica Disto D2)
va la ban.

Tat ca cac cay riéng 1é trong OTC sau khi tong
hop s€ dugc chia vao mot trong 3 giai doan
sdng: Cay non (dbh < 10 cm), cdy sdo (10 cm
< dbh <30 cm), cay thanh thuc (dbh > 30 cm).

2.2.2. Phuwong phdp xir Iy s6 liéu
2.2.2.1. Xdc dinh lodi cdy

Tén loai cdy gd dugc xac dinh bang phuong
phap hinh thai so sanh. Céc tai liéu dugc su dung
bao gé)m: Cay c6 Viét Nam (Pham Hoang Ho,
2003), Cay gd Viét Nam (Tran Hop, 2002), Tén
khoa hoc duogc hiéu chinh theo Kew Science
(http://www.plantsoftheworldonline.org), World
flora online (http://104.198.148.243).

2.2.2.2. Cau triic dwong kinh cia cdc lodi muc
tiéu va lam phan

Dé phan tich cdu tric duong kinh cia cac loai
nghién cttu, chiing t6i sir dung chi s6 dd léch
va d6 nhon ctia phan bd ¢ kinh.

Do 1éch ciia phan bd ¢& kinh (Sy) dugc sir
dung dé danh gia cdu tric duong kinh cua mot
lodi. Cong thirc tinh nhu sau (Nguyén Hai Tuat
& Nguyén Trong Binh, 2005):
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n —\3
2 (xi-%)
Sy === (1)
nS’
Trong d6: n 13 téng s6 cdy cua loai, x; 1a gid tri
dbh cua cay thtri, X la dbh trung binh va S 1a
sai tiéu chuan mau.

Gia tri cta chi s6 S cho biét hinh dang cia
duong cong phan bd. Khi cdu tric dudng kinh
ctia mot loai co s6 lugng cdy tap trung nhiéu &
¢ kinh nho thi duong cong phan bd c& kinh
¢6 dang hinh chir J nguoc (phén bé 1éch tréi so
véi trung binh) va gié tri Si > 0; nguoc lai, khi
s6 luong cdy & ¢& kinh 16n nhiéu hon so véi c&
kinh nho thi dudng cong phan b c6 dang hinh
chir J (phan bd 1éch phai) va gia tri S <0.

D04 nhon (Eyx): Bugc st dung dé danh gia muc
d6 bién dong cua phan bd. O nhiing phan bd
ma do bién dong it, tin sé thuong tap trung
xung quanh mét tri s6 niao d6 va dinh cta
duong cong phan bd s& cao hon. Trai lai, ¢
nhitng phan b6 ma muc do bién dong 16n, tan
s6 phan b rai ra, dinh cua dudong cong s& bet.
Cong thirc tinh nhu sau (Nguyén Hai Tudt &
Nguyén Trong Binh, 2005):

LS

nS* @

Khi Ex = 0 thi duong cong thuc nghiém ti¢m
can dang phan bd chuan, E, < 0 thi phan b
thuc nghiém bet, E, > 0 thi phan bd thuc
nghiém nhon hon dang phan b chuan.

2.2.2.3. Xdy dung moé hinh ISAR va swr dung
mé hinh 1y thuyét (null model)

M6 hinh ISAR: Pugc st dung dé udce tinh sb
luong loai trong vong tron ban kinh r vdi mot
c4 thé cua loai muc tiéu la tim vong tron. Mo
hinh ISAR c¢6 thé dinh lugng cau tric da dang
loai cay lan cén cua loai muyc ti€u dya trén sy
tuong tac gitra cac loai. Gia tri cua ISAR duogc
tinh theo cong thirc sau (Wiegand et al., 2007):

ISAR (1) = ZL[I— P, (0, )] 3)
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Trong do: 1 1a loai muc tiéu, j la loai lan cén
xung quanh loai muc tiéu i, N 1a tong s6 loai,
P;i (0, r) 1a x4c suat ma loai j khong xuét hién
trong vong tron ban kinh r véi tdm 1a mét ca
thé cua loai i. Khi tinh toan gia tri cua ISAR,
dau tién tinh Py (0, r), sau do tinh

z [1 0 r] Néu o = 7r’, ham ISAR (o)

chinh 1a ham quan hé gitra loai va dién tich
truyén thong (Wiegand et al., 2007).

M6 hinh Iy thuyét: Sy tuong tac giira cac loai,
tinh khong déng nhét cia méi trudong trén &
nghién ctru va mé hinh phan bé khéng gian
ctia loai muc tiéu déu cé thé anh huong dén
gia tri cua ISAR (Wiegand et al., 2007). Vi
vay, khi st dung mé hinh ISAR trong nghién
cru cdu triac da dang loai can chu y dén viéc
lwa chon mé hinh 1y thuyét thich hop. Mb
hinh ly thuyét dugc sir dung dé kiém tra anh
huong cia loai muc tidu ddi vdi cac loai 1an
can (nghia la né giup xdc dinh loai muc ti€u
1a loai thiic day, kim ham da dang hay la loai
trung 1ap & cdc quy mo khong gian khac
nhau). Trong sd cac mo hinh 1y thuyét
thuong duoc sir dung, mé hinh Poisson dong
nhat tao ra mot mé hinh mé phong hoan toan
ngdu nhién vé cac diém trong khong gian. Su
dung mé hinh Poisson dong nhat cé thé loai
bé dugc anh hudng cia twong tic loai déi
v6i phan bd khong gian ciia loai muc tiéu
nhung su phu hop cia mo hinh nay thudong
khé dat yéu cdu, boi trén thuc té thi hau hét
céc loai déu co lién quan chat chd véi moi
truong sdng. Mit khac, tinh khong dong nhat
vé mdi truong sdng trén cling mot 6 nghién
ctru & d6i tuong ring mua nhiét doéi da duogc
ching minh 1a hién tuong rat phd bién
(Wiegand et al., 2007). Theo cac nghién ctru
trudc ddy, cic van dé ma mo hinh Poisson
ddng nhat gip phai thi moé hinh Poisson
khong ddng nhét c6 thé giai quyét duge. Mo
hinh Poisson khong dong nhat mé phong qué
trinh sang loc sinh thai theo diéu kién moi
truong, cac vi tri phan bd cua cac ca thé mdi
loai dugc xac dinh theo ham mat do phan bd
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diém thuc té, do d6, né c6 thé loai bé sai 1am
gdy ra boi tinh khong dong nhéat cia moi
truong trong phan doan vé anh hudng cia loai
muc tiéu d6i v6i cAu trac da dang loai 1an cn.
Trong nghién ctru nay, dé kiém tra sy khac
biét gita thanh phéan cua loai muc tiéu va cac
loai 1an can, chung t61 da su dung khoang tin
cidy 95% cua 199 1an mo phong Monte Carlo
v6i mo hinh 1y thuyét 13 Poisson khong dong
nhat. Néu gia tri ISAR (r) tinh toan duoc cua
loai muc tiéu 16n hon gid tri mo6 phong thi loai
dé c6 su da dang loai lan cén trong pham vi
ban kinh r v&i muc y nghia a = 0,05 va dugc
goi 12 loai thuc diy da dang; néu gid tri ISAR
(r) tinh todn nhd hon gid tri m6 phong thi loai
muc tiéu co sy da dang loai lan can thép va
duogc goi 1a loai kim ham da dang; néu gia tri
ISAR (r) tinh todn nim trong khoang tin ciy
95% cua md hinh mé phong thi loai muc ti€u
dugc goi 1a loai trung lap. Cudi cung, phép
kiém tra mirc @6 pht hop GoF cta mé hinh mé
phong (Goodness-of-fit) dua trén phuong phap
cua Miser dugc st dung dé loai bo 13i théng ké
khong gian loai I va d6 1éch tdi thiéu trong udc

tinh ISAR (r) tr ké& qua nghién ciu
(Loosmore & Ford, 2006; Perry et al., 2006;
Wiegand et al., 2007).

Khi thyc hién phan tich m6é hinh ISAR, ban
kinh cta ctra s6 di dong hinh tron thay doi tir 1
- 50 m tinh tir vi tri cac cd thé cua mot loai
muc ti€u. T4t ca cdc md hinh ISAR va kiém tra
GoF duoc thuc hién trén phdn mém R phién
ban 4.1.1 thong qua Package ‘idar’ véi 199 1an
md phong Monte Carlo, st dung 5 gid tri 1on
nhat va 5 gia trj nho nhit dé xay dung khoang
tin cy xap xi 95%; so dd phan bé cac loi cay
duogc xay dung thong qua Package ‘spatstat’
va Package ‘ggplot2’ (R Development Core
Team, 2021).

2.2.2.4. Anh huong ciia kich thude cd thé mot
lodi dén da dang loai lan cdn

Dé phan tich anh hudng cua kich thude cé thé
mdt loai ddi véi cdu tric da dang loai cua quin
xd, ching t6i dd xay dung 16 kiéu mé hinh
ISAR duya trén kich thudc va s6 lwong cé thé
ctia lodi muc tiéu va loai 14n can. Céc kiéu mo
hinh ISAR duoc thé hién trong bang 1.

Bang 1. 16 kiéu mo hinh ISAR dugc xay dung dé nghién ciru cdu tric da dang loai

M6 hinh Tiéu chi phan loai M hinh Tiéu chi phan loai
ISAR Loai muc tiéu Loai lan can ISAR Loai muc tiéu Loai lan can
Kiéu 1 TAt ca cay Tt ca cay Kiéu 9 Cay non Cay sao
Kiéu 2 T4t ca cay Cay non Kiéu 10 | Cay non Cay thanh thuc
Kiéu 3 TAt ca cay Cay sao Kiéu 11 | Cay sao Cay non
Kiéu 4 TAt ca cay Cay thanh thuc Kidu 12 |Caysao Cay sao
Kiéu 5 Cay non Tét ca cay Kidu 13 |Cay sao Cay thanh thuc
Kiéu 6 Cay sao Tt ca cay Kiéu 14 | Cay thanh thuc Cay non
Kiéu 7 Cay thanh thuc Tt ca cay Kiéu 15 | Cay thanh thuc Cay sao
Kiéu 8 Cay non Cay non Kiéu 16 | Cay thanh thuc Cay thanh thuc

1. KET QUA NGHIEN CUU
3.1. Mt s6 diic trung 1Am hoc ciia 1Am phan

Nghién cuu da xac dinh dugc 90 loai cay
thudc 49 ho thuc vat v6i 1.866 ca thé cay trong

OTC, trong d6 ho PBau (Fabaceae) 1a ho co )
loai nhiéu nhét (11 loai) va 34 ho chi c¢6 1 loai.
Trong b 90 loai dugc ghi nhan, cé 18 loai cé
s6 lugng ca thé > 30 trong OTC, day ciing 1a
cac loai duoc lya chon lam loai muc tiéu (loai
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dé xdy dung mé hinh ISAR). Céc gia tri vé s6
¢4 thé, duong kinh ngang nguc trung binh,
téng tiét dién ngang than cdy va chi sé gia tri
quan trong tinh theo timg loai dugc téng hop
trong bang 2.

Dua trén chi s6 TVI% ctia cac loai c6 thé thay,
18 loai muc tiéu c¢6 tong gia tri IVI% > 50%
(68,8%). Do do nhém 18 loai cay nay la nhom
loai cdy chu yéu ciia 1am phan vdi tong s6 ca
thé 1 1.359 cdy. Trong nhom loai cdy chu yéu
thi chi c6 5 loai 1a c6 ¥ nghia vé mat sinh thai
(IVI% > 5%), bao gdbm: Thau tau hat tron, Co
ke, Tram vo do, Ko nia va Thoi ba.

Két qua phan tich ciu trac dudng kinh cua 18
lodi muc tiéu va céc loai khac trong 1dm phan
cho thdy, phan bo s6 cay theo ¢& kinh cua tat
ca cac loai déu c6 sd cdy & cac cdp kinh nho
nhiéu hon so véi cac cép kinh 16n, dudng
cong phan bd ¢& kinh c6 dang hinh chir J
nguoc, phan bd l1éch trai (Sy > 0), phan b
thuc nghi€ém nhon hon so véi dang phan bd
chuan (E, > 0) ngoai trir phan bd cua 2 loai
Tram vdi va Dé do 1a bet hon (Ex < 0). Bién
dong vé duong kinh cua 18 loai muc tiéu la
16n véi hé s6 bién dong 35,5 - 87,6%; diéu
nay thé hién sy da dang vé sinh truéng cia
cac loai trong khu vuc nghién ciru.

Bang 2. Thanh phan loai va cac chi tiéu nghién ctu cia 1am phéan

TT Tén loai N dbh G IVI (%) Sk Ex $%
1 | Théu tu hat tron 201 10,8 £4,2 2,14 7,6 1,16 1,05 38,6
2 |Coke 170 11,6 +5,8 2,25 6,8 2,06 4,83 50,5
3 | Thanh nganh nam 105 10,3+5,8 1,18 4,0 2,49 7,08 56,4
4 | Tram vo do 98 16,2+97 2,73 54 1,46 1,73 59,4
5 |B&iloi vang 84 15,9+ 11,4 2,53 438 2,02 4,19 71,8
6 |Ko nia 74 20,2 +17,8 4,20 6,2 2,58 7,12 87,6
7 |Ré nui 74 11464 0,95 2,9 3,34 14,82 58,1
8 |Quanam 73 14,1+6,3 1,39 3.4 1,34 2,46 453
9 |Théiba 72 21+ 14,4 3,66 5,6 1,22 1,06 68,6
10 |Bwa rirng 64 11,2 45,1 0,76 2,5 1,42 1,73 46,5
11 |Thigan 56 10,7 £3,7 0,57 2,1 0,93 0,40 35,5
12 |Dé dd 53 23,8+ 12,6 3,01 45 0,55 -0,91 53,2
13 | Bwdi bung 47 10,944 0,51 1,8 1,84 3,45 41,2
14 |Sanglé 46 192+ 11,7 1,83 3,1 1,04 0,14 61,1
15 |Bwa 37 16,2 + 10,7 1,09 2,1 1,70 2,24 66,3
16 | Tram véi 35 19,6 + 12,5 1,46 2.4 0,93 -0,26 64,1
17 |Hbng bi rirg 35 15,4+ 9,6 0,91 1,9 3,46 15,84 62,4
18 |Gién do 35 13,5+9,5 0,75 17 1,62 1,53 70,7
19 |Cong 18 loai 1.359 | 14,2+9,8 31,90 68,8 2,68 10,44 69,3

20 |Cong 72 loai khac 507 | 16,7+12,4 17,31 31,2 1,96 4,43 74,6

21 | T4t ca cac loai 1.866 | 14,9+10,7 49,21 100 2,44 8,06 71,8

Ghi chii: N - S6 cd thé (cdy); dbh - dwong kinh ngang nguc (gid tri trung binh + sai tiéu chuan) (cm); G - tong tiét dién

ngang than cdy (m %), IVI% - Chi 56 gid tri quan trong =

(mdt do twong doi + tong tiét dién ngang thdn cdy tuwong

doz)/Z (%), Sy - do léch cua phan bé; E, - do nhon,; 8% - Hé so bién dong. Tén khoa hoc cua cac loai: T héu tGu hat tron

(Aporosa sphaerosperma), Co ke (Microcos paniculata),

Thanh nganh nam (Cratoxylum ligustrinum), Tram vo do

(Syzygium zeylanicum), Boi loi vang (Litsea pierrei), Ko nia (Irvingia malayana), Re nui (Machilus oreophila), Quan
am (Vitex trifolia), Thoi ba (Alangium chinense), Buia rimg (Garcinia oliveri), Thi gdan (Diospyros venosa), Dé do
(Lithocarpus ducampii), Buci bung (Acronychia pedunculata), Sang lé (Lagerstroemia calyculata), Bira (Garcinia
oblongifolia), Tram voi (Syzygium cuminii), Hong bi riemg (Clausena dunniana), Gién do (Xylopia vielana).
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3.2. M6 hinh ISAR tdng thé ciia tit ca céc
thé loai muc tiéu va loai Ian c4n

Dura trén so dd phan bd cdy cua tat ca cac loai
trén OTC (hinh 2a) ¢6 thé thdy rat nhiéu vi tri
trén 6 khong co cdy phan bd, didu nay ching
to dicu kién moi truong trén OTC la khong
ddng nhat, anh huéng dén su phan bé khong
gian cua cac loai. Do do, st dung mo hinh ly
thuyét 12 phan b Poisson khong dong nhat khi
phan tich mé hinh ISAR trong nghién ctru nay
la hoan toan phu hop.

Kiém tra GoF v6i muc y nghia p < 0,05 da
duge thuc hién cho 18 loai muc tiéu nhim
danh gia sy khdc biét gitta mo hinh ISAR
thuc nghiém so véi véi mé hinh 1y thuyét
trong khoang céch r tir 1 - 50 m. Két qua phan

(a) So dd phan bd cay (N= 1866)

200
180 £

Tay - Nam (m)

tich m6 hinh ISAR tong thé (kiéu 1) cho thdy,
tat ca cac loai muc tiéu déu c6 khoang 55 - 60
loai lan can ¢ quy m6 50 m (hinh 2b). Mo
hinh ISAR tong thé ctia cac loai muc tiéu
ciing chi ra rang c6 su khac biét vé& gia tri
ISAR tinh toan giita cac loai khac nhau. Thau
tAu hat tron, Co ke va Thanh nganh nam la 3
lodi ¢6 s6 cd thé nhiéu nhit trong OTC,
duong cong tich liy loai ISAR cta chung
cling ndm & vi tri bén trén duong cong ISAR
clia cac loai c6 s6 ca thé it hon. Hong bi rimg,
Tram voi va Gién do vé6i s6 ca thé it nhat
trong OTC va dudng cong ISAR cua chung
cling nam vi tri dudi cung (hinh 2b). Két qua
nay cho thdy mat do ca thé ctia mot loai co
anh huong dén cu tric da dang loai cdy lan
can trong 14m phan.

(b) Mo hinh ISAR cia 18 lo& ciy muc tign

&0 -
“F 40-
i
< e
o 2 13 loai khac
=2 — Coke
— Hong bining
— Quan im
— Thau tin hat tron
— Thanh nganh nam
D -
0 10 20 30 40 50
Khodng cich (m)

Hinh 2. So d6 phan bd ciy cua tit ca cac loai trong OTC (2a) va mé hinh ISAR t6ng thé cua 18
loai muc tiéu dugc phan tich dudi mé hinh Poisson khong dong nhat (2b)

Trong hinh 2a, cham tron mau do la cac loai muc tiéu va cham tron mau den la cac loai khac; o hinh 2b, mé hinh

ISAR dwgc xdy dung la kiéu 1.

Két qua phan tich mé hinh ISAR tong thé ciia 18
loai muc tiéu theo tung loai riéng biét (hinh 3)
cho thy, c¢6 10 loai 13 loi trung lap bao gdm

Sang &, Gién do, Ré nui, Ko nia, Thoi ba, Thi
gan, Blra, Tram voi, Tram vo do va Héng bi
rung. SO loai thic ddy da dang 13 5 loai bao
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gdm Btra rimg (6 quy mo 20 - 30 m), Co ke Dé do (& quy mé 10 - 50 m), Boi 10i vang
(10 - 30 m), Quan am (10 - 15, 25 - 35 m), (15 - 25 m) va Budi bung (12 - 13 m), ching
Thanh nganh nam (10 - 50 m) va Thau tdu hat déu 13 cac lodi c6 s6 luwong ca thé khong qua
tron (10 - 50 m). Ba loai kim ham da dang 1a  nhiéu trong 14m phén (47 - 84 c4 thé cay).

(a) Sang 1& (M= 46) (b) Bévi I&vi vang (N= 84) (c) Bira rirng (N= 64)
% 30 2.4
= 1.2
o - 00+
%’-1.5— -1.21
0 -3.0 2.4
(d) Buéi bung (N= 47) {2} Cd ke [N=170) (f) D& d6 (N= 53)
%30 1.8
‘g’ 1.51 0.9
LI 00
%’-1_5— -0.91
o3 -3.0 1.8
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Hinh 3. Két qua phan tich m6 hinh ISAR tong thé cua 18 loai muc tiéu theo tirng loai tir 199 ldn
md phong Monte Carlo dudi mé hinh Poisson khong dong nhat, mtc y nghia p < 0,05
Puong mau den la gia tri ISAR (r) - ISAR (exp), gia tri ISAR tinh toan dwoc triv di gia tri ky vong cua mé hinh
Poisson khong dong nhat viing mau xdm la gia tri moé phong tru di gid tri ky vong cua mo hinh Iy thuyet gia tri

ISAR (r) - ISAR (exp) nam trong ving mau xdm cho biét loai trung ldp, nam trén viing mau xam cho biét lodi thiic
ddy da dang va ndm dwdi cho biét lodi kim ham da dang tai khoang cdch tham chiéu; N la s6 cd thé cdy cia lodi.
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Két qua tong hop tir phan tich mé hinh ISAR
tong thé cua 18 loai muyc tiéu theo cic quy mod
khong gian khic nhau cho thay (hinh 4), s6
loai trung 1ap chiém ty 18 rat 16n tir 61 - 94%
tong s6 loai duoc phén tich; s6 loai thic day
da dang chiém tir 3 - 27% va s6 loai kim hiam

tiéu. O quy mo 0 - 10 m, sé lugng loai trung
1ap chiém wu thé 16n nhét véi ty 1¢ xap xi 94%,
ty I¢ nay giam khi quy md khong gian tang Ién
(xap xi 74% & quy md 11 - 50 m). Diéu nay
chiung t6 md hinh ISAR cua mét loai ngoai
phu thudc vao mat do ca thé con phu thudc vao

da dang chiém tir 3 - 12% tong s6 loai muc  quy mé khong gian.
1001
£ 75
2.
Z . X
;g 50 Trung l?p
- =+ Thuc day
7 ~~ Kimham
251
0_
0 10 20 30 40 50
Khodng cach (m)

Hinh 4. Két qua tong hop tir phan tich mé hinh ISAR t6ng thé ciia 18 loai muc tiéu

3.3. Anh huwéng ciia tit ca cac ca thé mot loai
d6i voi cau tric da dang loai ciia 1am phan

Két qua phan tich mé hinh ISAR cua loai muc
tiéu (tit ca cac ca thé) va cac loai lan can
(phan chia theo giai doan sdng) cho thay,
duong cong tich 1y loai ISAR ¢d xu hudng
giam tir kiéu 2 - kiéu 3 - kiéu 4 (hinh 5a-c);
diéu nay c6 nghia, sd lugng loai 1an can la cay
non phin bd xung quanh cdy muc tiéu nhiéu
hon so véi cay sao va thanh thuc.

M6 hinh ISAR cua loai muc ti€u (phan chia
theo giai doan séng) va cac loai 1an can (tat
ca cac ca thé) ciing cho thdy diéu tuong tu,
duong cong ISAR cua cac loai muc ti€u co
xu huéng giam tir kiéu 5 - kiéu 6 - kiéu 7

(hinh 5d-f); diéu nay cho biét s6 lugng loai
cay lan can phan bd xung quanh ciy non cua
loai muc tiéu nhiéu hon so v6i cdy thanh
thuc va cay sao.

Két qua tong hop 6 kiéu mo hinh ISAR (kiéu
2,3,4,5,6 va7) trong hinh 5g-1 chi ra réng,
trong giai doan cdy non s6 luong loai thic diy
da dang nhiéu hon so Vi cdy sdo va cdy thanh
thuc, hay ndi cach khéc cay non cé vai tro thuc
déy da dang loai lan cén 1a 16n hon va hi€u
g thuc ddy s& tro thanh kim hdm da dang
hodc trung lap khi cdy chuyén sang céc giai
doan cdy sao va thanh thuc. Pdng thoi trong 6
kiéu mé hinh ISAR ciing chi ra rang, s loai
trung 1ap van luén chiém wu thé vé sb lugng ¢
tat ca cac quy mo nghién ciru 1 - 50 m.
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Hinh 5. 6 kiéu mé hinh ISAR dua trén sb lugng ca thé
va giai doan séng ctia loai muc tiéu va loai 1an can dugc phén tich
dudi mé hinh Poisson khéng dong nhat

3.4. Anh huwéng ciia kich thwéc ca thé mot
loai d6i voi cdu tric da dang loai ciy
lan cén

Két qua phan tich md hinh ISAR theo cdc
giai doan sbng cua loai muc tiéu va loai 1an
can cho thay, kich thudc ca thé ciia mot loai
¢6 anh huong dén cdu truc da dang loai 14n
can. Trong cing mot ¢& kich thudc ca thé
cua loai muyc tiéu (cung mot giai doan séng),
dudng cong ISAR c6 xu hudng giam theo
giai doan séng cua lodi 1an can tir cdy non -
cdy sao - cay thanh thyc (hinh 6a-i). Két qua
nay ching to rang, cic ca thé co clung kich
thude (cd kinh) anh huong ddi véi cac ciy
non lan cén nhiéu hon so véi céc cdy sdo va
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cay thanh thuc lan can. Sy anh hudng cua
kich thudc ca thé mét loai doi véi cu tric
da dang loai cdy lan can thé hién rd nhat
trong hinh 6j-s khi ty 1& loai thuc diy da
dang theo cac quy mé khong gian giam dan
tr giai doan cdy non dén cdy siao va cdy
thanh thuc; dong thoi, ty 1& loai trung lap
cling ¢6 xu hudng ting 1én theo kich thudc
cé thé cua loai muyc tiéu. Ciing gidng nhu mo
hinh ISAR tong thé (kiéu 1) cua tat ca cac cé
thé loai muc tiéu va loai 1an céan, 9 kiéu mo
hinh ISAR cta cic loai theo giai doan sdng
cling chi ra rang s loai cay trung lap chiém
ty 18 16n hon rat nhiéu so vdi cac loai thic
day va kim ham da dang.
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Hinh 6. 9 kiéu mé hinh ISAR theo céc giai doan séng cua loai muc ti€u va loai cay lan can dugc
phan tich dudi md hinh Poisson khong dong nhét

IV. THAO LUAN

Mot thach thiic rt 16n trong nghién ctru sinh
thdi hoc kéo dai subt nhidu thap ky la giai
thich tinh da dang cao cua cac khu rung nhiét
déi (Chesson, 2000; Wright, 2002). Nhitng
nim gan ddy, phwong phép phan tich mé hinh
diém khong gian thuong duge sir dung trong
nghién ctru sinh thai hoc dé kham pha mé hinh
khong gian cua cac loai va giai thich cac qua
trinh sinh thai da chi phdi su hinh thanh cia
cic quan xi thyc vat (Wiegand & Moloney,
2004; Law et al., 2009). Tuy nhién, cac phan
tich mo hinh diém khong gian lai chua thé

phan anh duogc céu tric da dang loai ¢ cip do
quan xi (Illian & Burslem, 2007; Wiegand
et al., 2007). M6 hinh ISAR c6 thé giai quyét
dugc nhing ton tai ma phuong phap phan tich
mo6 hinh diém khong gian dé lai, dong thoi né
giup dénh gida dugc anh huong cua tung loai
dbi véi su da dang loai trong viing 1an can.

Két qua phan tich mé hinh ISAR cua 18 loai
muc tiéu trén OTC 2 ha trong rung 14 rong
thuong xanh tai Ban QLRPH Ia Meur cho
thdy, mat do c4 thé cia mot loai c¢6 anh hudng
dén da dang loai lan can. Bén canh do, kich
thudc ca thé cua loai ciing anh hudng dén ciu
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trac da dang lodi cua quan x3 va sw anh hudng
la khong giéng nhau khi kich thudc ci thé
khac nhau; diéu nay dugc giai thich do quy mé
khéng gian va kich thudc ca thé cia céc loai
khac nhau dan dén sy tuong tic gitra ching sé
thay ddi. Két qua phan tich cac kiéu mé hinh
ISAR ciing chi ra ring, cic ca thé cua clng
mot loai muc ti€u hodc cua cac loai khac nhau
nhung thudc ciing mot ¢& kinh anh huong dén
su da dang loai cua cay non nhiéu hon so véi
cdy sdo va cdy thanh thyuc. Két qua nghién ctru
nay ctia ching toi ing ho thuyét canh tranh bét
d6i xtmg do Weiner (1990) dé xuat, nghia la
céc ca thé co kich thude 16n gianh dugc phan
tai nguyén khong can dbi (so véi kich thudc
tuong ddi cua chung) va anh hudng tiéu cuc
dbi v6i su phat trién cua céc ca thé c6 kich
thudc nho hon xung quanh ching, 1am cho s6
luong loai (sw da dang loai lan can) s& thip
hon so véi céc c4 thé ¢6 kich thuée nhé hon;
két qua nghién ctru nay ciing chi ra ring, sé
luong lodi tap trung xung quanh cdy non nhiéu
hon so v6i cdy thanh thuc va cdy sio, diéu nay
dong nghia cic cdy non giit mot vai tro rat
quan trong trong sy da dang thuc vat cua quﬁn
xa ring ¢ khu vuc nghién ctru.

Két qua nghién ctru cua ching t6i c6 nhicu
diém tuong dong so véi két qua nghién ctru
clia nhiéu tic gia da cong bd trudc ddy. Gong
va dong tac gia (2011) khi st dung mé hinh
ISAR dé nghién ciru sy hinh thanh cua quan x
cay rung 14 rong thuong xanh & Dinghu, tinh
Quéng Péng - Trung Qudc ciing phét hién cay
non ¢6 vai trd thuc day da dang loai 1an can va
hiéu tmg thic day s& tro thanh kim him da
dang khi duong kinh cdy téng Ién. Tuy nhién,
Zhang va dong tac gia (2014) khi st dung mo
hinh mISAR dé nghién ctru mdi quan hé giira
da dang loai va dién tich trong rung 6n déi khu
vuc Pong Bic - Trung Qudc, céc tac gia nay
lai cho ring & quy md nho hau hét cac cay co
duong kinh 16n anh huong thuc day da dang
loai lan can c6 duong kinh nho. Nguyén nhan
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dan dén su khac biét giita két qua nghién ciru
cua chung t6i va nghién ctu cia Zhang va
ddng tac gia (2014) c¢6 thé do su khac biét
trong phuong phép nghién ctru, dac biét 1a dac
diém cua hai quin xd thuc vat rung duoc
nghién ctru 14 khong gidng nhau (ring nhiét
ddi va riig 6n déi).

Mot s6 nghién ctru khéc trén thé gidi ciing co
cung quan diém quy mo khong gian va kich
thude ca thé khac nhau anh huéng khac nhau
dén su da dang loai lan can (Gong et al., 2011;
Yang et al., 2013); céc nghién ctru nay chi yéu
phan tich m6 hinh ISAR cua cac loai trong
quan xi & cung cip duong kinh va so sanh céc
mé hinh ISAR kiéu 1 - 7. Trong nghién ciru
clia chung t6i, viéc st dung téi 16 kiéu mo
hinh ISAR da giup két qua phan tich anh
huéng cua kich thude ca thé mot loai doi véi
su da dang loai lan can dugc phan anh mot
cach cu thé va toan dién hon. Tuy nhién,
nghién ciru ciia chung t6i cling bi han ché boi
mot s6 nguyén nhan khach quan nhu dién tich
6 mau con nho va chua duge thuc hién & cac
trang thai, kiéu rung khac nhau.

M6 hinh ISAR cé thé x4c dinh dugc anh
hudng cia mot lodi ddi voi da dang loai lan
can ¢ cac quy md khong gian khéac nhau la
thac déy, kim ham da dang hoac trung lap.
Trong quan xi rimg & khu vuc Ia Mor, céac
loai trung 1ap chiém wu thé vé sé lugng loai
50 v6i cac loai kim ham va thuc day da dang;
dac biét la 6 quy mo6 1 - 10 m, ty I¢ céc loai
trung 1dp cao nhat, chiém gin 94% tong s6
loai dugc phan tich. Két qua nghién cuu cua
chung t6i ciing ¢6 nhiéu diém twong dong véi
két qua nghién ctru trén 6 25 ha trong rimg
nhi¢t déi Sinharaja & Sri Lanka (Wiegand et
al., 2007) va 6 20 ha trong rung rung Dinghu
& Trung Qudc (Gong et al., 2011), diéu nay
ching t6 rang viéc duy tri da dang loai thuc
vat trong rung nhiét déi khong bi phu thude
vao mét vai loai ma phu thudc vao sy tuong
tac tong thé cua tat ca cac loai trong quan x3
(Wiegand et al., 2007).



Nguyén Van Quy et al., 2022 (S6 1)

Tap chi KHLN 2022

V. KET LUAN

Trong rimg 14 rong thuong xanh thudc Ban
QLRPH Ia Meur, 1 OTC 2 ha d3 dugc thiét 1ap
dé tim hiéu mdi quan hé giira da dang loai va
dién tich cta cac loai thuc vat than gd. Trong
OTC ¢6 90 loai thuoc 49 ho thuc vat vadi 1.866
cé thé cay. Muoi tam (18) loai c6 sb luong tir 30
cé thé cay tré Ién dugc lya chon 1am loai muc
tiéu dé phan tich anh huong cua ching dbi véi
da dang loai lan can dua trén moé hinh ISAR.
Phan bd s6 cdy theo ¢& kinh ciia cic loai muc
tiéu va cac loai khac trong 1am phan c6 dic diém
chung 13 s luong cay tip trung nhidu & c&
duong kinh nho, dudng cong phén b co dang
hinh chit J ngugc, phan bd 1éch trai va phan bd
thuc nghiém nhon hon so vdi phan bd chuin.

Mat d6 ca thé cua mot loai ¢ anh huong dén
cdu tric da dang loai cua quén x4 thuc vat
rung trong khu vuc nghién ctru. Bén canh do,
kich thudc ca thé ctia mot loai ciing anh hudng
dén da dang loai cay lan can va su anh hudng
1a khéc nhau khi kich thudc ca thé khac nhau.
Cay non c6 vai trd thiic day da dang loai lan
can 16n hon so vdi cdy sao va cay thanh thuc,
hiéu mg thuc ddy da dang s& tré thanh kim
ham da dang hodc trung lap khi duong kinh
clia cdy tang 1én. Mudi sau (16) kiéu mé hinh
ISAR di duoc xdy dung déu cé diém chung la

s6 loai trung 14p chiém wu thé 16n, su wu thé
ctia chung thé hién ¢ quy mé 1 - 10 m 1a 16n
nhat so véi cac quy mé 11 - 50 m. Nghién ciru
nay tng ho thuyét canh tranh bat déi xing va
thuyét trung 14p, quy luat duy tri da dang loai
trong rung 14 rong thuong xanh & khu vuc Ia
Mo dugc xac dinh 1a khong bi phu thudc vao
mdt vai loai ma phu thudc vao sy tuong tac
tong hop cua tit ca cac loai trong quan xA.

Mo hinh ISAR téng thé cua 18 loai muc tiéu cho
thay, c6 10 loai trung 1ap (Sang 1¢, Gién do, Ré
nui, Ko nia, Thoi ba, Thi gan, Bta, Tram voi,
Tram vo d6 va Hong bi rimg), 5 loai thiic day da
dang (Btra rimg, Co ke, Quan am, Thanh nganh
nam va Thau tAu hat tron) va 3 loai kim ham da
dang (D¢ do, Boi 1oi vang va Buoi bung). Dua
trén két qua nay co thé didu chinh mat do cua
cac loai thuc ddy va kim him da dang theo
hudng c6 loi nhit cho viéc ning cao tinh da
dang thuc vat rung tai khu vue nghién cuu.

D6i véi cac nghién ctru trong thdi gian tdi,
chung t6i khuyén nghj khi st dung mé hinh
ISAR dé phan tich mdi quan hé giira loai va
dién tich can thuc hién & céc trang thai va kiéu
rung khac nhau véi quy mé 6 nghién cuu 16n
hon, tir d6 6 thé so sanh va hé théng duoc cac
quy luat va co ché duy tri da dang thuc vat
than gb trong rimg tu nhién & nudc ta.
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