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TOM TAT

Nghién ciru co ché cung ton tai ciia cac loai 1a mot trong nhitng ndi dung quan trong trong nghién ciru sinh thai
hoc. Bai bao nay sir dung phuong phap phan tich mé hinh diém khong gian dé nghién ciru phan bd va quan hé
khong gian ctia 2 loai Dau rai (Dipterocarpus alatus) va Dau tra beng (Dipterocarpus obtusifolius) trong rimg
14 rdng thuong xanh tai Khu bao ton thién nhién Nui Ong, tinh Binh Thuan. Dir liéu duoc thu thap tir tat ca cac
ciy than gd c¢6 duong kinh ngang nguc (dbh) > 2,5 cm trong 6 tiéu chuan tam thoi (OTC) 2 ha (100x200 m).
Két qua nghién ctru cho thay, ciu tric duong kinh va mé hinh phan b khong gian ciia Dau rai va Dau tra beng
¢6 su khac biét. Phan bd s cay theo ¢& kinh ctia Dau réi tap trung nhiéu ¢ cap cdy sao (chiém 41,6% tong s6
cay Dau rai), & Diu tra beng sd cy tap trung nhidu & cap cdy non (chiém 48,5% téng s6 cay Dau tra beng).
Phén b khong gian cua 2 loai & cac giai doan séng cha yéu 13 phan b cum & pham vi hep r < 5 m sau dé
chuyén sang phan b6 déu & khoang cach r > 20 m. Quan hé canh tranh khac loai cting chi dién ra manh hon so
v6i quan h¢ canh tranh cung loai theo cac giai doan séng, ty 1€ twong ung chiém 88,9% va 50% so voi téng $6
mdi quan hé. Co ché phat tan hat giéng, tai sinh 15 tréng va tu tia thua tu nhién la mét trong nhiing nguyén

nhéan diéu chinh phan bd va quan hé khong gian cua 2 loai ciy chi Dau.
Tir khéa: canh tranh khac loai, Diu rai, hAm twong quan theo cip, rirng la rong thuong xanh.

1. PAT VAN PE

Trong vai thap ky qua, cac nha sinh thai hoc
da dua ra nhiéu gia thuyét vé co ché duy tri da
dang sinh hoc (Wright, 2002). Trong do, ly
thuyét 6 sinh thai (Niche theory) nhdn manh sy
khac biét gitra cac loai (Hubbell, 2001); ly
thuyét trung 1ap (Neutral theory) lai cho ring
tat ca cac ca thé khong phan biét khac loai déu
binh dang trong cic qua trinh sinh san, sinh
truong va ti vong (Hubbell, 2005). Janzen va
Connell dd dua ra gia thuyét Janzen - Connell
phan anh vai trd quan trong cia mat do trong
viéc duy tri da dang sinh hoc (Liza va cong su,
2014). Mic du céac 1y thuyét khac nhau c6 thé
giai thich co ché cung ton tai ciia cac loai trén
mot quy mo khong gian va thoi gian nhat dinh,
nhung chua c6 mot 1y thuyét théng nhat va
hoan chinh nao cé thé giai thich dugc sy chung
song clia cac loai trong cac quan xi khac nhau
trén quy mé toan cau. Vi vay, nghién ctu co
ché duy tri da dang sinh hoc van con rat nhiéu
thach thirc va can tiép tuc c6 nhitng nghién ciru
sau hon. Theo He va cong su (1997), nghién
ctru md hinh phan bé khong gian gitip hiéu
duoc cac dic diém co ban cua quﬁn thé, su

tuong tac gitta quan thé va cic yéu t6 moi
truong. Trong d6, dic diém phan bd theo
khong gian ciia cac quan thé chinh 13 sy phan
b theo khong gian cta cac ca thé, nhitng dic
diém nay phan anh mdi quan hé khong gian
gita kich thudc va sy phin bd cta cy ring
(Zhang va Meng, 2004). O mot mirc d6 nhét
dinh, cac ddc diém phéan bd khong gian cua cac
loai anh huong dén su phat trién ctia quan thé
nhu sy sinh trudng, sinh san, cac phan ung voi
nhiing tac dong gay x4o tron loai (He va cong
su, 1997). Mbi quan hé khong gian giira cac
loai 1a khong gidng nhau dan dén hinh thanh sy
khac biét vé ciu triic ctia cac quan x3, nd quyét
dinh tinh canh tranh va anh hudng truc tiép
dén kha ning phat tan hat gidng cua cac loai
cay rung, diéu nay co lién quan chit ch& dén
co ché thay ddi thanh phan loai trong quéan xa
(Liang va cong su, 2014). Do do, nghién ctu
mo hinh phan bd khéng gian c6 thé giup giai
thich duoc qua trinh phat trién ciing nhu du
doan duoc xu huéng dién thé cua tham thuc vat
rung trong tuong lai (Wang va cong su, 2020).
Trong nghién ctru sinh thai hoc cho dén nay
van chua co su thong nhit vé quan diém co
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hay khong su canh tranh gitta cac loai trong
cing mot chi. Mot s nghién ctu trude diy
nhén dinh réng, cac loai trong cung mot chi do
c¢6 chung ngudn gbc tién héa va co nhiéu dic
diém tuong ddng vé hinh thai, sinh thai hoc
nén gitra chiing chi ¢6 mbi quan hé twong hd,
gitip chiing thich nghi t6t hon voi méi trudng
song (Ackerly, 1998). Tuy nhién, mot s6
nghién ctru khéc lai cho réng, cac loai thudc
cing mdt chi co sy canh tranh gay git vé
khong gian dinh dudng, diéu nay lam can tro
su chung séng giira cac loai cting chi (Mooney
va cong su 2008; Webb va cong su, 2002). Mt
khac, diém qua cac coéng trinh nghién ctru vé
mo hinh khong gian cay rung & nudc ta nhiing
nam gan ddy, mac du da thu hat duoc sy quan
tAm cta nhiéu nha khoa hoc trong nudc nhung
dbi twong nghién ctru cha yéu tap trung & cac
loai ciy uu thé, ciy c6 gia tri ma chua co
nghién ctru vé cac loai trong cung mot chi.
Viéc lva chon ddi tuong nghién ctru 1a cac loai
trong cung mot chi co 1gi thé 1a loai bo dugc
tac dong nhidu gy ra boi su khac biét vé phat
sinh loai, bén canh d6 phan tich mbi quan h¢
khong gian giita ching c6 thé phat hién quy
luat va co ché cung ton tai ciia cac loai cing
chi. Nhung nghién ctru trén d6i twong nay
thuong it dugc thuc hién boi gdp phai nhiing
kho khan nhat dinh nhu sy chia cit vé sinh
canh gitra cac loai trong cung chi hodc trén
cung mot sinh canh nhung dung luong mau lai
khong du vi ring mua nhiét déi 1a noi cé tinh
da dang loai cao va mat do mdi loai thép.

Chi Déau (Dipterocarpus) 1a mot trong 16
chi thuéc ho Dau (Dipterocarpaceae) - mot ho
dong vai tro to 16n vé sinh thai dbi véi rimg
mua nhiét d6i & khu vuc Pong Nam A (Thai
Van Trung, 1999; Turner, 2001). Cac loai cay
trong chi Dau khong nhiing c6 gia tri cao vé
mit kinh t& ma con c6 gia tri ca vé mat bao ton,
nhiéu loai c6 tén trong Sach d6 Viét Nam va
Danh luc IUCN (Vi BPinh Duy va cong su,
2013). Cac nghién ctru vé ving phan bd, dic
diém sinh thai va cdu tric rimg noi c¢6 loai ciy
chi Dau phan bd & nudc ta néi chung va & Khu
bao ton thién nhién (BTTN) Nui Ong néi riéng

da co rat nhidu, nhung chua c6 cong bd nao di
sdu nghién ctru vé phan bd va quan hé khong
gian cua cac loai cay trong chi nay.

Tt thuc tién néu trén, nghién ciru phan bd
va quan hé khong gian cta 2 loai cay thudc chi
Dau (Dau rai va Dau tra beng) trong rimg tu
nhién Khu BTTN Nui C)ng, tinh Binh Thuan la
rat can thiét. Bai bao nay duoc thyc hién dya
trén phuong phap phan tich mé hinh diém
khong gian nhim tra 10 cac cau hoi sau: (i) Co
su khac biét vé ciu tric quﬁn thé va mo hinh
phan bd khong gian ciia 2 loai cdy thudc chi
Dau (DAau rai va Dau tra beng) khong? (ii) Cac
kiéu phan bd khong gian cua 2 loai ciy chi
Dau thay d6i nhu thé nao theo quy mé khéng
gian va cic giai doan song? (iii) C6 sy canh
tranh gifta 2 loai cing chi Dau khong? (iv) Co
ché nao di diéu chinh phan bd va quan hé
khong gian cua 2 loai cdy chi Dau? Két qua
ctia nghién ciru gop phan bd sung thém thong
tin khoa hoc tin cay vé dic diém sinh thai cua
2 loai cdy Dau rai va Dau tra beng, giup cong
tac bao ton va mé rong vung phan bd cua ciy
ho Dau tai khu vyc nghién ciru dat dugc hidu
qua cao hon nira.

2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Van d& nghién ctru duoc d& cap trong bai
bao 1a sy phan bd va quan hé khong gian ciia 2
loai cay thudc chi Dau (Dipterocarpus) 1a Dau
rai (D. alatus) va Dau tra beng (D. obtusifolius)
theo cac giai doan sdng trong 1dm phan thudc
Khu BTTN Nui Ong, tinh Binh Thuén.

2.2. Pia diém va thoi gian nghién ciru

Khu BTTN Nui Ong c6 toa do dia Iy tur
10°10'27"-10°59'36" vi do Bac, 107°33'11"-
107°53'16" kinh d6 Dong. Tong dién tich tu
nhién 25.327 ha. Ché do khi hau ¢6 2 mua rd
rét: mua mua tr thang 5 - 10, mua kho tir thang
11 d&n thang 4 cua nam sau. Nhiét do trung
binh 24,8°C, cao nhat 37,7°C vao thang 4, 5 va
thip nhat 12°C vao thang 12. P am tuong ddi
80 - 82% va lugng mua trung binh hang nam
2.429,3 mm.

OTC duoc dat tai kiéu rung 1a rong thuong
xanh noi ¢6 2 loai Dau rai va Dau tra beng
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phan b tap trung, rimg it bi tic dong, do cao
600 m so v&i muc nude bién, vi tri toa do cua
OTC 11°1'38.53" vi d6 Bic, 107°44'46.60"
kinh do0 Dong. Quﬁn xa thuc vat khu wvuc
nghién ciru c6 cac loai cdy chiém wu thé nhu
Dau réi (Dipterocarpus alatus), Dau tra beng
(Dipterocarpus obtusifolius), Chai (Shorea
thorelii), Binh linh (Vitex pierrei), GO mat
(Sindora siamensis) va Boi 101 (Litsea glutinosa)
(Luwu Hong Trudng va cong su, 2010).

Nghién ctru dugc thuc hién tir thang 1/2021

dén 3/2021 véi 4 dot diéu tra thyc dia.

2.3. Phwong phap nghién ciru

2.3.1. Phwong phdp diéu tra va thu thip di
liéu

Tai dia diém nghién ciru, thiét lap 1 OTC
dién hinh tam thoi c6 dién tich 2 ha (100x200
m). St dung phuong phép ludi 6 vuong chia
OTC thanh 50 6 thu cép, dién tich mdi 6 400
m? (20x20 m).

Trong 6 thir cap thu thap thong tin cla cac
cay gb c6 duong kinh tai vi tri 1,3 m (dbh) >
2,5 cm, bao gém: Tén loai cay, dbh duogc xac
dinh bang thudc kep kinh; ldy diém giao giita 2
canh ciia OTC theo huéng Tay - Bic va Tay -
Nam lam géc toa do theo hé quy chiéu, xéac
dinh toa do twong dbi cia timg cay trong OTC
bang thudc do khoang cach laser (Leica Disto
D2) va la ban.

2.3.2. Phwong phdp xir Iy 56 li¢u
a. Xac dinh tén loai va phan loai cdy theo giai
doan song:

Tén loai cay gd duoc xac dinh bang phuong
phap hinh thai so sanh. Cac tai liéu dugc s dung
bao gébm: Cay co Viét Nam (Pham Hoang Ho,
1999 - 2003), Cay gb Viét Nam (Tran Hop,
2002), Tén khoa hoc duogc hiéu chinh bdi Kew
Science (http://www.plantsoftheworldonline.org),
World flora online (http.//104.198.148.243).

T4t ca cac cay riéng 1¢é trong OTC duoc chia
vao mot trong 3 giai doan séng: cay non (dbh <
10 cm), cay sao (10 cm < dbh < 30 cm), cay
thanh thuc (dbh > 30 cm).

b. Phdn tich phdn bé va quan hé khéng gian:

Kiém tra tinh dong nhat cua diéu kién moi
truong trong OTC théng qua phan bb khong

gian cua toan b cay c6 dbh > 15 cm trong 6
bang viéc so sanh két qua cua 2 ham g(r) va
L(r) (Pham Vin Pién va Nguyén Hong Hai,
2016) véi md hinh 1y thuyét (null model) 1a
hodn toan ngiu nhién (Complete Spatial
Randomness). Lua chon cac cdy c6 dbh > 15
cm vi chung c6 kha ning sdng phu kin cac dién
tich c6 thé va da trai qua chon loc ty nhién,
chét luong méi truong séng khong déng nhat
s& phan anh thong qua phan bd khong dong
nhét cta cay thanh thuc (Hai va cong su, 2014).

Dua trén dit liéu toa do cua cac ca thé tung
loai trong chi Dau, ham tuong quan theo cip mot
bién s6 g4 (r) dugc st dung dé phan tich mo
hinh phén bd khéng gian cta cac loai, ham tuong
quan theo cip hai bién s g,,(r) duge st dung
dé phan tich mbi quan hé giita cap loai. Trong do,
ham tuong quan theo c@p g(r) 1a dao ham cua
ham Ripley K véi g(r) = K’(r)/(2mr), cho biét
mat do ky vong cuia cac diém tai khoang céch r
tir mot diém bét ky (Ripley, 1976).

D6i voi ham tuong quan theo cip mot bién
s6 (cung 1 loai cdy hodc mot nhom loai cdy):
néu g;,(r) = 1 thi phan bd hoan toan ngiu
nhién; néu g, (r) > 1, cac diém phéan bd kiéu
cum va nguoc lai néu g;,(r) < 1, cac diém
phan bd déu tai khoang cach r gira cac diém
cua mo hinh.

DPbi v6i ham twong quan cdp hai bién sd
(md ta mat do ky vong cua loai cay 2 tai
khoang cach r tir mot diém bét ky cua loai cay
1): néu g;,(r) = 1, quan hé giita 2 loai la doc
lap; néu gy,(r) >1, quan hé giira 2 loai la
tuong hd va nguoc lai néu g, (r) < 1, quan hé
gitra 2 loai la canh tranh tai khoang cach r.

Dé loai bo sai 1am trong viéc phan doan két
cdu khong gian, khi tién hanh phan tich can
phai chu y téi viée lya chon mo hinh khong
(md hinh 1y thuyét kiém tra sy dong nhét cia
didu kién lap dia) (Nguyén Thanh Tuin va
cong su, 2018). Cac mo hinh khong duogc su
dung trong nghién ctru nay bao gdom: (1) mod
hinh khong hoan toan ngiu nhién cho ham
tuong quan theo cip mot bién sé va ham L(r)
dbi v6i toan bod ciy c6 dbh > 15 cm trong OTC,
phan bd Poisson khong dong nhat duoc dung
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dé phan tich phan bd va quan hé khong gian
ctia cac loai cdy khi moi truong sdng 1a khong
ddng nhét; nguoc lai, néu méi trudng sdng 1a
dong nhit thi st dung mo hinh khong gian
hoan toan ngiu nhién. (2) Quan hé khong gian
gitra 2 loai cay hoac trong cung 1 loai nhung
ctia 2 nhom cdy ¢ 2 giai doan séng khac nhau
dugc phan tich qua ham tuong quan cdp hai
bién s6, mo6 hinh khong dugc st dung 1a mo
hinh twong tic doc 1ap néu méi trudng séng
khong dong nhit va nguoc lai, mé hinh khong
la gan nhin ngau nhién néu moi truong sdng
dong nhit (Pham Vin Dién va Nguyén Hong
Hai, 2016).

Tat ca cac md hinh khéng gian duoc thuc
hién trén phan mém R phién ban 4.1.1 thong
qua Package ‘apcf’ (https://cran.r-
project.org/web/packages/apcf/apcf.pdf) voi
199 1an mé phong Monte Carlo, sir dung 5 gia
tri 16n nhit va 5 gia tri nho nhat dé xay dung
khoang tin cdy xap xi 95%; so dd phan bd cac
loai cay theo cac giai doan sdng dugc xay dung
thong qua Package ‘spatstat’ (https.//cran.r-
project.org/web/packages/spatstat/spatstat.pdf).
3. KET QUA NGHIEN CUU
3.1. Pic diém va ciu tric quin thé 2 loai
ciy chi Dau

(a) C4c loai chi Dau
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Nghién ctru da xac dinh dugc 96 loai cay
v6i 1.832 c4 thé thudc 73 chi ciia 43 ho thuc
vat hién di¢n trong OTC 2 ha. Trong do, ho
Dau (Dipterocarpaceae) 1a ho c¢6 sé luong loai
nhiéu nhit (10 loai), chi Dau (Dipterocarpus)
chi dong gop 2 loai 1a Dau rai (226 cay) va
Dau tra beng (198 ciy). Mat d6 quan thé Dau
rai 1a 113 cdy/ha va Dau tra beng 1a 99 ciy/ha,
sO luong cay ciia 2 loai chiém ty 1é tuong tng
1a 12,2 va 10,9% so voi tong sb cdy trong
OTC. Mic du su chénh léch vé sb lugng ca
thé giira 2 loai cdy chi Dau khong qua 16n (28
ciy) nhung ciu tric duong kinh ctia chung ¢
su khac biét (hinh 1a). Trong khi phan bd s
cdy theo ¢& duong kinh ctia Dau tra beng
gidng voi ciu tric dudng kinh cia tat ca cac
loai cdy con lai cua 14m phan (94 loai khéc),
c¢6 sb luong tap trung phan 16n & cap cdy non
(dbh < 10 cm) chiém 48,5% tong sé ciy Dau
tra beng thi s6 lugng cdy ctia Dau rai tip trung
nhiéu & cip cdy sao (10 cm < dbh < 30 cm)
chiém 41,6% tong s6 cdy Dau rai. Hinh 1b
cho théy, ) lugng ca thé cia 2 loai chi Dau
tap trung chii yéu & cdp cdy non (174 cay) va
cay sao (146 cay).

(b) TAt ca cac loai trong OTC
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Hinh 1. Ciu triic duwong kinh ciia 2 loai cAy chi Dau va céc loai khac trong 1am phin

3.2. Tinh khong dong nhit ciia mdi trwong
trong 6 nghién ciru

Két qua kiém tra mo hinh khong hoan toan
ngau nhién cho ham twong quan theo cip mot
bién s6 va ham L(r) ddi v6i toan bo cay c6 dbh
> 15 cm trong OTC cho thdy, voi ham

L1 (r) mat d6 cong don cua tit ca cac ciy co
dbh > 15 cm trong OTC ¢6 phan bd kiéu cum &
khoang cach 0 - 2, 7 - 9 m va chuyén sang
phan bd kiéu ngiu nhién ¢ tit ca cac khoang
cach tir 10 - 50 m (hinh 2¢). Bén canh d6, ham
g11(r) chi ra ring c6 kiéu phan bd cum & ca
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cac khoang cach tr 10 - 20 m nhung sau d6

cdy thanh thuc chuyén sang phan bé kiéu ngau

nhién (hinh 2b). So dd phan bé cua tat ca cac

cay c6 dbh > 15 cm trong OTC ciing cho thdy,

hau hét cac vi tri trong 6 nghién ctru déu c6 cay

thanh thuc phan bd (hinh 2a), tir d6 c6 thé
(a) Tt ca cay dbh = 15 cm
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khang dinh gia thuyét vé tinh dong nhat cta
moi trudng trong OTC duoge chip nhan. Vi vay,
mo hinh khong dugc lya chon dé thuc hién cac
phan tich md hinh phan bd va quan hé khong
gian cua cac loai cdy chi Dau dugc sir dung 1a
mo hinh khong hoan toan ngau nhién.

(b) Tét ca cay dbh = 15 cm
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(c) TAt ca cay dbh = 15 cm

0.81
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Hinh 2. So' dd phan b tét ca cac loai cdy c6 dbh > 15 cm trong OTC (a); md hinh phén b
ciia tit ca cac loai ciy ¢6 dbh > 15 cm dwge phén tich bdi ham g4 (r) va Ly, (1)
dwéi mod hinh khong hoan toan ngiu nhién (b va c)
(M6 hinh thuc nghiém dwong mau den, khodng tin cdy 95% (vimg mau xdm), gid tri ciia phdn bo thiee nghiém
nam trong ving mdu xdam cho biét phdan bé kiéu ngau nhién, nam bén trén ving mdu xdm cho biét phdn bé kiéu
cum va nam bén duwdi viing mau xdm cho biét phin bé khéng gian la phdn bo déu tai khodng cach tham chiéu)

3.3. Phian b6 khéng gian ciia 2 loai ciy chi
Diu theo giai doan sdng

Dic diém phan bd khong gian cta 2 loai chi
Dau trong OTC thé hién trén so d6 phan b tat
ca cay chi Dau (hinh 3a) c6 sy khac biét dang
ké voi gia thuyét 1a phan bd hoan toan ngiu
nhién. So véi Dau tra beng, mic do bao phu
cac vi tri trong OTC cua Dau rai 1a 16n hon, sb
luong cac 6 nho trén so dd phan bd cay noi
khong c6 sy xuat hién caa Dau réi it hon so véi
Dau tra beng. Dau rai phan bd nhiéu phia Tay
cia OTC, trong khi Dau tra beng phan bd
nhiéu ¢ phia Péng. M6 hinh phan b khong
gian cua tat ca cdy Dau rai va Dau tra beng
ciing khong hoan toan giéng nhau, mic du tat
ca cac ca thé cua 2 loai chu yéu co phan bd
kiéu ngdu nhién nhung Dau rdi c6 phan b kiéu
cum & khoang cach tir 1 - 3 m ma ¢ loai Dau
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tra beng khong c6 (hinh 3b).

Két qua phan tich mo hinh phan b6 khong
gian theo ham twong quan cip gy, (r) ciia Dau
rai va Dau tra beng theo giai doan sdng ciing
gidng nhu phan bb khong gian ciia tat ca cac ca
thé theo loai c6 su twong dong cao. O 3 giai
doan séng, 2 loai déu ¢6 ca phan bd kiéu cum
va phan bd déu (hinh 4). Dau rai va Dau tra
beng & giai doan cdy non c¢6 phan bd kiéu cum
¢ pham vi hep, khoang cach r < 5 m va phan
bb déu & khoang cach r > 20 m (hinh 4a, d).
Trong giai doan ciy sao, 2 loai co phan bd kiéu
ngiu nhién ¢ tit ca cac khoang cich 0-50 m
(hinh 4b, ¢). O giai doan cdy thanh thuc, 2 loai
c6 xu hudng chuyén tir phan bd kiéu ngiu
nhién sang déu ¢ cac khoang cach r > 10 m va
kiéu phan bé chu yéu 1a ngéu nhién (hinh 4c, f).
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Hinh 4. M hinh phén bd khéong gian ciia 2 loai ciy chi Diu theo cac giai doan song
(a-c DAu rai, d-f Dau tra beng)

3.4. Quan h¢ khong gian trong cung loai ciia
loai chi Dau & cac giai doan sdng khac nhau

Quan hé khong gian trong cung loai theo
giai doan sdng duoc phan tich bang ham tuong
quan cdp hai bién sb g;,(r) véi gia thuyét 1a
tuong tac doc 1ap. Két qua cho thiy, ddi voi
Dau rai quan hé canh tranh tim thiy ¢ cay
thanh thuc va cay sao trong khoang céch 3 - 4
va 9 - 10 m (hinh 5c); quan hé tuong hd dugc
tim thdy ¢ cdy sdo va cdy non trong khodng

cach 2 - 3 m (hinh 5a); gilta cay thanh thuc va
cdy non c6 mdi quan hé doc 1ap (hinh 5b). Dbi
v6i loai Dau tra beng, quan h¢ canh tranh tim
thiy & cdy sdo va cdy non trong khoang cach
12 - 13 m (hinh 5d), gitra cay thanh thuc va cay
sao trong khoang cach 16 - 17 m (hinh 5f);
quan h¢ gitra cay thanh thuc va cay non la doc
1ap (hinh 5e). Quan hé canh tranh chiém 50%
téng s6 mdi quan hé trong cing loai giira cic
giai doan song,
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(a) Cay sao - cay non
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Hinh 5. Quan hé khéng gian trong ciing loi ciia 2 loai ciy chi Dau theo giai doan song
(a-¢ DAu rai, d-f Dau tra beng)

3.5. Quan h¢ khong gian giira loai Diu rai
va Dau tra beng theo giai doan song

Két qua phan tich ham tuong quan cap hai
bién sb gq,(r) giita loai Dau rai va Dau tra
beng theo giai doan song voil gia thuyet la
twong tac doc lap cho thdy, ciy non Dau rai c6
quan hé canh tranh v6i cay non va cady thanh
thuc ciia loai Dau tra beng (hinh 6a, g), quan
hé twong hd véi ciy sao Dau tra beng trong
khoang céch 13 - 14 m (hinh 6d). Cay sao cua
loai Dﬁu rai c6 quan hé canh tranh voi Dau tra
beng & tat ca cac giai doan song (hinh 6b, e, h).
M&i quan hé giira cay thanh thuc cta loai Dau

{a) Cay non Dau rai vs.
cay non DAu tra beng

(d) Cay non D&u rai vs.
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rai voi Dau tra beng & tat ca cac g1a1 doan song
cling giéng voi ciy sao Dau rai déu 1a quan hé
canh tranh, quan h¢ canh tranh gitra cdy thanh
thuc cua 2 loai trong khoang cach 10 - 11 m.
Nhu vay co thé thay, khong c6 quan hé doc lap
trong moi quan hé giita Dau ral va Dau tra
beng trong tit ca cac giai doan séng va chi co
quan hé twong hd & cdy non Dau rai va cdy sao
ctia Dau tra beng. Két qua nay ching to ¢6 su
canh tranh gay git vé khong gian dinh dudng
gifta loai Dau rai va Dau tra beng. Quan hé¢
canh tranh khac loai chiém t6i 88 9% tong s6
mdi quan hé cdp loai theo giai doan song.
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4. THAO LUAN
4.1. Su khac biét vé ciu tric quan thé va méd
hinh phan b6 khéng gian ciia 2 loai ciy chi
Diu

Céu trac quan thé va mo hinh phan b
khong gian dugc xac dinh bdi cac dac diém
sinh hoc va cac mébi quan hé giita cac ca thé
bén trong quan thé, su tac dong cua cac yéu tb
moi truong, sinh vat va con ngudi (Veblen va
cong su, 1979). Nhimg dic diém nay co thé
phan anh dong thai ctua quan thé va xu huéng
phat trién ctia quan xi trong twong lai (Wang
va cong su, 2020). Két qua nghién ciru da chi
ra rang cu trac cua quan thé Dau rai va Dau
tra beng 1a khong hoan toan giéng nhau. Phin
b s cay theo ¢& duong kinh cta Dau tra beng
gibng véi cau tric duong kinh cta tat ca cac
loai cdy con lai ctia 1am phan, c6 sé luong tip
trung phan 16n & cap cdy non (chiém 48,5%
téng s6 cay Dau tra beng) con sé luong ciy cia
Dau rai tip trung nhidu & cdp cdy sao (chiém
41,6% tong sd cdy Dau rai). S6 lugng céa thé
ctia 2 quan thé chi Dau tap trung chu yéu & cip
cdy non va cdy sao diéu nay cho thdy 2 quan
thé dang phat trién va sé luong cdy & c& kinh
nho c6 thé dam bao du dé thay thé 16p cay gia
cdi trong twong lai. M6 hinh phan b khong
gian ctia 2 quan thé chi Dau ciing c¢6 su khac
biét, Dau rai c6 kha niang chiém linh khong
gian t6t hon so v6i Dau tra beng, diéu nay
khong chi thé hién & pham vi phan b6 cua loai
O cac vi tri trong OTC ma con thé hién ¢ sd
lwong ca thé ctia Dau rai ciing nhiéu hon so véi
loai Déu tra beng.
4.2. M6 hinh phan bd khéng gian ciia 2 loai
chi Dau theo giai doan séng

Céc nghién ctru trudc day da chi ra rang, mo
hinh phan b khong gian ciia quan thé c6 lién
quan chit ch& véi quy mé khong gian, quan thé
c6 thé phan bd kiéu cum & cac khoang cach
nho, phian bd ngiu nhién hoic déu & cac
khoang céach 16n (Liang va cong su 2014).
Trén cung mdt 6 nghién ctru, & pham vi khong
gian hep, tinh khong dong nhit vé moi trudng
song co thé tac dong dén phan bd khong gian
ctia mot sd loai, nhung & pham vi khong gian

16n, n6 dugc xac dinh la nguyén nhan chinh
anh huong dén phan bd khong gian cua tit ca
cac loai trong 6 nghién ctu (Zhang va Meng,
2004). Getzin va cong sy (2008) cho ring, ¢
khoang cach > 10 m néu cy rimg phan bd kiéu
cum thi c6 thé giai thich do anh hudng bai tinh
khong ddng nhat ctia moéi truong sdng. Tinh
khong dong nhét vé moi truong sdng trén cling
mot 6 nghién ciru ¢ d6i twong rimg mua nhiét
dé6i ciing da dugc chimg minh 13 hién tuong rat
phé bién v&i mat do cong ddn cua cac ca thé
thanh thuc c6 xu hudng chuyén tir phan bd
kiéu ngiu nhién sang phan bd cum & cac
khoang cach 16n hon 20 m (Wiegand va cong
su, 2007).

Trong nghién ctru cua ching t6i, mo hinh
phan bd khong gian ctia loai Dau rai va Dau tra
beng & cac giai doan séng chu yéu 1a phan bd
kiéu cum & pham vi hep, khoang cach <5 m
(hinh 4a, d) va phan bd déu ¢ khoang cach >
20 m (hinh 4a, c, d, f); phan tich 2 ham g, (r)
va Ly1(r) (hinh 2b, ¢) cua tit ca cdy co dbh >
15 cm chi ra rang, moi truong sdng trong OTC
12 déng nhat. Diéu nay chung t6 rang, két qua
phan tich phan bd khong gian cua cac loai cay
chi Dau 1a hoan toan phu hop véi két qua cta
cac nghién ctiru vé mo hinh khong gian cia céac
loi cdy rimg da dugc cong bd trudc day. Pong
thoi, trong nghién ctru nay, chiing t61 phat hién
& giai doan cay sao, Dau rai va Dau tra beng
chi ¢6 phan bd kiéu ngiu nhién; ¢ giai doan
cdy non, 2 loi ¢ ca phan bd kiéu cum va déu;
sang dén giai doan cdy thanh thuc, Dau rai va
Dau tra beng c6 xu huéng chuyén tir phan bd
ngiu nhién sang déu. Két qua nghién ciu vé
mo hinh phan b ciia cdy chi Dau cho thay c6
su dich chuyén tir phan bd cum ¢ giai doan cay
non sang phan bd ngdu nhién & ciy sio va
phan b déu ¢ cay thanh thuc. Theo Malkinson
va cong su (2003), trong qua trinh sinh trudng,
¢ giai doan cay con, cay rung thuong coé xu
huéng phan bd theo kiéu cum 1a do co su
tuong ddng vé nhu cau sinh thai hodc tai sinh
dudi tan cdy me, cac loai cdy gidng nhau
thuong tap trung cum gan nhau. Theo Nguyén
Van Quy va cong su (2021), trong cac giai
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doan cdy sio va cdy thanh thuc, do nhu cau
dinh dudng va su canh tranh giita cac ca thé
ting 1én, dé tan dung dwoc ngudn sbéng tiém
tang trong moi trudng nén cdy rung thudng co
xu huéng chuyén sang phan bd kiéu ngiu
nhién hodc dé lam gidm muc do canh tranh
giita cac ca thé trong quan thé ma chung sé ¢
xu huéng chuyén thanh phan bd déu.

Nhu vay co thé thdy, yéu t6 khong dong
nhat cua méi truong sdng trong OTC cua
nghién ctru nay da bi loai bd, do d6 canh tranh
loi 1a yéu t6 chinh anh huéng dén kiéu hinh
phan bd khong gian cua 2 loai cdy chi Dau
theo quy md khong gian va cac giai doan song.
MJi giai doan sbng cta cdy chi Dau biéu hién
mdt kiéu hinh khong gian khac nhau, diéu nay
¢6 1gi cho cac ca thé don 1¢ tan dung dugc tai
nguyén, ddy ciing chinh 1a co ché tu thich nghi
clia cac quan thé cay rumg.

4.3. Moi quan h¢ khong gian ciia 2 loai ciy
chi Dau

Moi quan hé khong gian theo timg giai doan
sinh truéng cua cac loai cdy rimg co thé phan
anh dic diém sinh hoc cua quﬁn thé (Veblen va
cong su, 1979). Trong nghién clru cua chung
t61, sy khac biét vé& phan bd khong gian giira
cac giai doan séng ¢ mdi loai 12 bang chimg
cho thy c6 sy canh tranh vé& khong gian dinh
dudng va tu tia thua cia ciy chi Dau, lam cho
mat d6 cay giam khi tudi cdy ting 1én. Bén
canh d0, két qua phan tich mdi quan hé khong
gian trong cung loai ciing chi ra rang, Dau rai
c6 ca quan h¢ canh tranh ¢ giai doan cay thanh
thuc — cdy sdo, quan hé twong hd & ciy sao —
cay non va quan h¢ doc lap ¢ cay thanh thuc —
cdy non; Dau tra beng chi c6 quan hé canh
tranh (cdy thanh thuc — cay sao, cdy sao — cady
non) va quan hé doc 1ap (cay thanh thuc — cay
non). Pbi véi mdi quan hé khac loai trong
cung chi, quan hé canh tranh chiém da sé trong
tat ca cac giai doan sdng cua 2 loai Dau rai va
Dau tra beng (chiém 88,9% cac mdi quan hé
cip loai theo giai doan sdng). Cac két qua nay
ching to rang, quan hé canh tranh khéac loai
ctia cdy chi Dau dién ra manh hon so véi quan
hé canh tranh trong cung loai. Mbi quan hé

khong gian cta cdy chi Dau c6 thé do cic co
ché 1a phat tan, tai sinh 18 trong va tu tia thua
tu nhién duoc du doan d3 diéu chinh cac quan
hé nay, vi dac diém sinh hoc cua cay chi Dau
trong d6 c6 Dau rai va Diu tra beng 13 qua co
canh, gitp cdy con c6 kha ning tai sinh xa gdc
cay me. Ngoai dac diém sinh san va tai sinh, su
phan chia vé miat khong gian do kha ning
chiém linh méi truong séng cua cdy chi Dau
cling lam gidm co hoi gdp nhau cua cac loai
cung chi va lam giam tinh canh tranh gitra
chung, diéu nay gitp ich cho viéc lam ting tinh
da dang sinh hoc quan xi thyc vét rimg ciing
nhu thuc day kha ning cung chung sbng giira
cac loai cung chi.
5. KET LUAN

Céc phén tich vé cdu trac quan thé va mé
hinh phan b6 khong gian cta cay chi Dau cho
két qua chinh nhu sau: Pic diém céu tric
duong kinh va mé hinh phan b khong gian
ctia 2 quan thé Dau rai va Dau tra beng c6 su
khac biét 16 rang. Phan b sb cdy theo ¢ kinh
ctia Dau rai tp trung nhiéu & cip cdy sdo
(chiém 41,6% tong sb cdy Dau rai), & Dau tra
beng tap trung phan 16n & cip cay non (chiém
48,5% tong s cdy Dau tra beng). Dau rai co
kha niang chiém linh khong gian tot hon so véi
Dau tra beng trong OTC. Piéu kién maéi truong
trong OTC c6 tinh dong nhét. Canh tranh loai
13 yéu té chinh anh hudng dén kiéu hinh phan
bb khong gian cia cac loai theo giai doan séng.
Phén bd khong gian cua loai Dau rai va Dau tra
beng & cac giai doan sdng chii yéu 1a phan b
kiéu cum & pham vi hep, khoang cach <5 m va
phan bb déu ¢ khoang cach > 20 m. M6 hinh
phan bé cua cay chi Dau cé su dich chuyén tir
phan bb cum & giai doan ciy non sang phan b
ngiu nhién & cdy sao va phan b déu & cay
thanh thuc. Quan h¢ canh tranh khac loai cung
chi ctia Dau rai va Dau tra beng (chiém 88,9%)
dién ra manh hon so voi quan hé canh tranh
cung loai theo cac giai doan song (chiém 50%).
Quan h¢ khong gian gitra cay thanh thuc cua 2
loai 1a thong tin tham khao can xem xét khi mo
rong ving phan bd cay ho Dau trong d6 c6 loai
cdy Dau rai va Dau tra beng ¢ nhimng khu vuc
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c6 diéu kién 13p dia twong dong véi khu vuc
nghién ctru. Tu nhitng két qua nghién ctru thu
duoc, thém modt 1an nira khang dinh quan diém
c¢6 sy canh tranh gay git gitra cac loai trong
cung mot chi ma cac nghién ctru trudc day da
cong bo.
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SPATIAL PATTERN AND ASSOCIATIONS
OF TWO Dipterocarpus TREE SPECIES IN NATURAL FOREST
OF NUI ONG NATURE RESERVE, BINH THUAN

Nguyen Van Quy’, Bui Manh Hung?, Nguyen Thanh Tuan', Nguyen Van Hop', Dang Van An®
"Vietnam National University of Forestry - Dong Nai Campus

Vietnam National University of Forestry

’Nui Ong Nature Reserve

SUMMARY

The underlying mechanism of species coexistence is one of the important contents of ecology research. This
article used the point pattern analysis method to study spatial patterns and associations between two
Dipterocarpus alatus and Dipterocarpus obtusifolius species in the evergreen broadleaf forests at Nui Ong
Nature Reserve, Binh Thuan province. Data were collected from all tree individuals with a diameter at breast
height (dbh) > 2.5 cm in a 2-ha study plot. Research results showed that the diameter structure and spatial
pattern of D. alatus and D. obtusifolius were different. The diameter-class distribution of D. alatus was highly
concentrated at the juvenile tree stage (accounting for 41.6% of the total number individuals), the diameter-
class distribution of D. obtusifolius was highly concentrated at the small tree stage (accounting for 48.5% of the
total number individuals). The spatial patterns of two Dipterocarpus tree species at different life stages were
mainly clumped distribution at scales r < 5 m, then changes to a regular distribution at scales > 20 m. The
interspecific competition of two Dipterocarpus species was stronger than the intraspecific competition at the
life stages, accounting for 88.9% and 50% of the total relationships respectively. The mechanisms of seed
dispersal, gap regeneration, and self-thinning are the reasons for regulating the spatial pattern and association of
two Dipterocarpus tree species.

Keywords: Dipterocarpus alatus, evergreen broadleaf forest, interspecific competition, pair-correlation
function.
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