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TOM TAT

Céu trac khong gian 1a mdt trong nhirng chi tiéu quan trong dé mo ta cdu trac rimg. Bai bao nay di sir dung 4
chi s6 ciu triic khong gian, bao gém do hén loai, hé s6 dong goc, do wu thé va do tap trung tan dé mo ta va
phan tich dinh lugng cau tric khong gian cua céac loai cdy trong k1eu rung la rong thuong xanh Khu bao ton
thién nhién Nui Ong, tinh Binh Thuan. Dt liéu dugc thu thap tir tit ca cic cdy than gd co duong kinh ngang
nguc (dbh) > 5 cm trong 6 ti€u chuén tam thoi (OTC) 2 ha (100 x 200 m) thude trang thai rung tu nhién giau.
Két qua nghién ctru cho théy, phéan lon cay rung trong lam phin c6 phan bé kiéu ngau nhién (W = 0 ,56), 5O
luong cay twong dbi ddng déu & cac tang tan (U = 0,2), tinh da dang loai rat cao (M = 0,7), mat d6 phan bd tir
thua thot dén rat day. Tinh da dang loai va mét d¢ co mdi quan hé trong quan thuén, thanh phan loai cay va
mat do chi phdi kiéu hinh phan b cta cay rimg. Trong cic dang phan bd tan sudt cua cac chi s6 cdu trac khong
gian, phan bd 4 bién m6 ta mot cach toan dién va tryc quan nhét ciu trac khong gian cta lam phin. Két qua cua
nghién ctru cung cip co sé khoa hoc quan trong cho viéc dinh luong gi tri rimg, diéu tiét qua trinh sinh trudng,
tai sinh rung va da dang sinh hoc, nham bao vé va phat trién, nang cao chét luong tai nguyén rung theo hudng

bén vitng va lau dai tai khu vuc nghién ctru.

Tir khéa: cu tric rirng, chi so ciu tric khong gian, d hdn loai, ring thwong xanh.

1. PAT VAN PE

Duy tri va phat trién cac hé sinh thai rimg
theo hudéng bén vimg 1a muc tiéu chinh cia
quan 1y ring hién dai, muyc ti€u nay co thé dat
dugc hay khong phuy thudce phan 16n vao sy 6n
dinh cua cau trac khong gian rung (Yu, 2019).
Céc cong bd trudc day da chi ra rang, cau tric
khong gian ring 1a yéu t6 ¢ thé diéu chinh
trong qua trinh quan ly rung, do d6 nhiing
thong tin duoc cung cip boi hudng nghién ciru
nay la cuc ky co gia tri, giiip nha quan ly c6 co
so dé xdy dung chién lugc va dé& xuét cac
phuong an quan Iy rimg nham dat hiéu qua cao
hon nita (Tao va cong su, 2020).

Trong khoang 50 nam tré lai ddy, cadc nha
lam hoc trén thé giéi da thyc hién rat nhiéu
nghién ctru vé cdu trac rimg, mot sb tac gia da
dua ra cac chi s nham dinh lugng cac dac
diém cAu truc khong gian cia 14m phan nhung
chung lai c6 han ché nhét dinh khi ung dung
nhu t6n nhiéu thoi gian va nhén luc trong qué
trinh diéu tra, thu thap s6 litu (Zhang va cong
su, 2018). Tu thuc té d6, Hui va cong sy (2007)
da dé& xuét 4 chi sb cau tric khong gian dua
trén mdi quan hé giita cac cay lan can dé phan
tich va danh gia mot cach chinh xac vé céu trac
khong gian cua 1am phan; cu thé, 4 chi sé ciu
trac khong gian nay phan anh 4 khia canh, bao
gom hé s6 ddéng goc (W) mé ta md hinh phan
bd khong gian cua ciy ring, do wu thé (U)
phan anh su khac biét vé kich thuéc (duong

kinh hodc chiéu cao) cta cdy trung tim va céc
ciy lan can, ¢ hon loai (M) mo ta mirc do hon
giao va do tap trung tan (C) phan anh muc do
giao tan va mat dJ cua cay rung. Zhang va
cong su (2018) cho ring, 4 chi s M-U-W-C la
mot to hop khong thé tach roi trong nghién ctru
vé cau trac khong gian rimg.

Trong cac nghién ctru lién quan dén céu trac
khong gian rung ¢ nudc ta, co the thay rat
nhiéu tac gia di sir dung 4 chi s céu trac
khong gian M-U-W-C trong nghién ctru ciu
trac khong gian 1am phan (Lé Hong Viét va
cong sy, 2020; Nguyén Thanh Tuén va Tran
Thanh Cuong, 2020; Nguyén Van Quy va cong
sw, 2021). Tuy nhién, hau hét cac nghién ctru
trong sO nay co diém chung 1a cic tic gia mo
ta cau trac khong gian rung dya trén phan bd
tan suat don 1é hay con dugc goi 1a phan bd
don bién cua cac chi s cdu tric khong gian,
tham chi c6 nghién cou mdi chi xem xét 3
trong 4 chi s6 cdu tric khong gian dé mé ta va
danh gia ciu triic khong gian cua 1am phan (Lé
H6ng Viét va cong sy, 2020). Viéc mo ta va
phan tich cac chi sb cau triic khong gian rimg
theo dang phan bd don bién hoic thiéu bat ky 1
trong 4 chi s6 ciu triic khong gian s& 1a khong
day da dé phan anh mot cach toan dién ciu
trac khong gian ctia 1am phan vén di rat phuc
tap. Mat khac, tai Khu bdo tdn thién nhién
(BTTN) Ni Ong, tinh dén thoi diém hién tai
van chua c6 mot cong trinh nghién ciru nao
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danh gia vé ciu trac khong gian ring nén viéc
thyc hién nghién ctu vé dic diém chu trac
khong gian rung ty nhién & noi day la thuc su
can thiét.

Trong bai bao nay, ching toi sir dung 4 chi
s6 ciu trac khong gian 1a do hén loai, hé sb
dong goc, d6 uwu thé va do tap trung tan dé
phan tich dinh lugng toan dién cu truc khong
gian cua cac loai cay rung 14 rong thuong xanh
& Khu BTTN Nui Ong, tinh Binh Thuan théng
qua 4 dang phan b tan suit cta 4 chi sd cau
trac khong gian. Cac cau hoi nghién ctru duogc
dit ra: (i) Pac diém cdu trac khong gian cua
cac loai cdy trong trang thai rung ty nhién giau
tai khu vie nghién ciru theo cac dang phan bd
tan sudt cua cac chi sé cau trac khong gian nhu
thé nao? (ii) Co su khac biét khi mé ta cau triuc
khong gian lam phan bang cac dang biéu do
phan bd tan sudt khac nhau hay khong? (iii)
Trong cac dang phan b6 tan suat clia cac chi sd
cau trac khong gian thi dang nao phan anh toan
dién va tryc quan nhit ciu tric khong gian cia
lam phan‘? Két qua ctia nghién ctru goép phan
cung cap cac thong tin khoa hoc tin cdy, giup
nha quan 1y c¢6 co s& dé xudt cac giai phap
quan 1y, bao vé va phat trién rimg bén vimng tai
khu vuc nghién ctu.

2. PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru
Déi tuong nghién cu cia bai bao 1a dic

diém cdu tric khong gian cua cac loai ciy
trong 1am phén thudc trang thai rimg ty nhién
giau cua kiéu rimg 14 rong thuong xanh & Khu
BTTN Nui Ong, tinh Binh Thuén.

2.2. Pia diém va thoi gian nghién ctru

Khu BTTN Nui Ong c6 toa do dia ly tir
10°59'27"-11°10'36" vi do Béc, 107°41'11"-
107°53'16" kinh d6 Dong. Tong dién tich tu
nhién 25.327 ha. Ché d6 khi hau c6 2 mua rd
rét: mua mua tir thang 5-10, mua kho tir thang
11 d&n thang 4 cua nam sau. Nhiét do trung
binh 24,8°C, cao nhit 37,7°C vao thang 4, 5 va
thap nhat 12°C vao thang 12. P am twong d6i
80-82% va lugng mua trung binh hang ndm
2.429,3 mm (Khu BTTN Nui Ong, 2020).

O tiéu chuan (OTC) dugc thiét 1ap tai vi tri
¢6 dd cao 600 m so v&i muc nude bién, toa dd
11°1'35,74" vi do Bic, 107°46'46,48" kinh do
bong. Quﬁn xa thuc vat khu vuc nghién ctru c6
cic loai cidy chiém wu thé nhu Dau rai
(Dipterocarpus alatus Roxb. ex G.Don), Dau
tra beng (Dipterocarpus obtusifolius Teijsm.
ex Miq.), Chai (Shorea guiso (Blanco) Blume),
Binh linh (Vitex pierrei Craib), Boi 10i dang
(Litsea umbellata (Lour.) Merr.) va Bang ling
o1 (Lagerstroemia calyculata Kurz) (Luu Hong
Truong va cong su, 2010).

Nghién ctru dugc thuc hién tir thang 1/2021
dén 3/2021 voi 4 dot diéu tra thuc dia.
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2.3. Phuong phap nghién ciru
a. Phwong phdp diéu tra va thu thép div ligu

Tai dia diém nghién ctu, thiét lap 1 OTC
dién hinh tam thi co dién tich 2 ha (100 x 200
m). S dung phuong phap ludi 6 vuong chia
OTC thanh 50 6 tht cap, dién tich mdi 6 thu
cap 400 m? (20 x 20 m). Trong 6 thir cip thu
thap thong tin cta tit ca cac cdy gd c6 duong
kinh tai vi tri 1,3 m (dbh) > 5 cm, bao gém:
Tén loai cay, dbh dugc xac dinh b?mg thudce
kep kinh, duong kinh tdn dugc xac dinh br:ing
thude day theo 2 huéng Pong - Tay va Nam -
Bic, chiéu cao vit ngon (Hv,) dugc do béng
thuéc Blume — Leiss; 1y diém giao giita 2
canh cia OTC theo hudng Pong - Bic va
bong - Nam lam géc toa do theo hé quy chiéu,
xac dinh toa do tuong dbi cua timg cdy trong
OTC bang thuéc do khoang cach laser (Leica
Disto D2) va la ban.

b. Xdc dinh tén loai cdy

Tén loai cay gd dugc xac dinh bang phuong
phap hinh thai so sdnh. Cac tai li€u duoc st
dung bao gdm: Cay cé Viét Nam (Pham Hoang
Ho, 1999 - 2003), Ciy gb Viét Nam (Tran Hop,
2002), tén khoa hoc dugc hiéu chinh boi Kew
Science
(http://'www.plantsoftheworldonline.org),
World flora online (http://104.198.148.243).

c. Xdc dinh lodi cdy wu thé

Do wu thé duogc tinh bang chi s6 gia tri quan
trong (IVI%) cia loai thong qua sb cay, tiét
dién ngang va thé tich than cdy. Chi s6 IVI%
dugc tinh theo cong thirc sau (dan theo Nguyén
Vian Thém, 2004):

IVI% = (Ni%+Gi%+Vi%)/3.

Trong do:

IVI% la chi sb gia tri quan trong cua loai i;

Ni% 1a mat d6 tuong dbi;

Gi% la tiét dién ngang than ciy tuong ddi;

Vi% 1a thé tich than cay tuong d6i cua loai i
s0 Vi tat ca cay trong OTC.

Theo Daniel Marmillod, nhiing loai cay nao
co IVI% > 5% thi loai d6 moi thuc sy co y
nghia vé mit sinh thai trong 14m phan (din
theo Nguyén Thi Thu Hién, 2015). Mit khéc,
theo Thai Van Trung (1978), trong mot lam

phan nhém loai cay nao c6 tri s6 IVI% > 50%
tong sd ca thé cla tang cdy cao thi nhom loai
d6 duge coi 1a nhom loai wu thé.

d. Tinh todn cdc chi so ciu triic khéng gian
ctia lam phén

Cong thirc tinh toan cac chi sd céu trac
khong gian cta 1dm phan dua theo cong thirc
cua Hui va cong su (2007).

Pé hon loai (M): phan anh mic do tuong
ddng vé loai giita cAy muc tiéu va 4 ciy lang
giéng gan nhit. Cong thuc tinh: M; = i Z]f*zl Vij

Trong do:

j 1a cay lang giéng so voi cdy muc tiéu i;

vij =1 néu cay lang giéng va cay muc tiéu
khong cung loai, nguoc lai vi; = 0.

Gia tri cia Mjnam trong khoang tur 0-1, M;
cang 16n chimg to thanh phan loai da dang.
Céc gia tri cu thé ciia Mi va y nghia sinh hoc
dugc thé hién trong hinh 2.

D6 tdp trung tan (C): phan anh mdi quan hé
vé tan cay gitra cay muc tiéu va cdy lang giéng.
Cong thuec tinh: C; = ] 1Yij

Trong do:

yij = 1, nghia la cdy myc ti€u va cay lang
giéng giao tan, nguoc lai yij = 0.

Chi s6 C; khong nhitng phan anh muc do
canh tranh khong gian dinh dudng gitra cay
muc tiéu va cac cay xung quanh ma con néi lén
d6 tan che cia rumg. Gia tri ciia C; nam trong
khoang tir 0-1, Ci cang 16n déng nghia voi mat
do cay rung cao va do che phu 16n (hinh 2).

D¢ uu thé (U): phan anh mdi quan hé kich
thudc gitra cay trung tém va cac cdy lang giéng.
Cong thtre tinh: U; = ]4 1 Kij

Trong do:

kj; = 1, nghia la cay lang giéng kich thudc
nho hon cdy trung tam, nguoc lai k;; = 0.

Gia tri Ui nam trong khoang 0-1, U; cang
16n ching to cdy trung tAm vuot troi vé kich
thudc so voi cac cay xung quanh (hinh 2).
Trong nghlen cuu nay, chung toi s dung chi
tiéu chiéu cao vat ngon dé tinh toan d6 wu thé
nhim phan anh cdu trac khong gian cia lam
phan theo chiéu thing dtng.
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Hé s6 géc (W): 1a ti 1& thanh phan cia
nhitng cdy c6 hé sd goc a < ao (72°) trong 4
cdy lang giéng nghién ctru. Cong thirc tinh:

Wi = i 17

Trong do:

zi =1, néu a < o, va nguoc lai z;; = 0.

Hé sb Wi biéu thi mirc d6 phan tan cia 4 cay
lang giéng so voi cdy trung tim. Gid trj cia W;
nam trong khoang tir 0-1, W; ting 1én khi cay
ring chuyén tir phan bé déu sang ngiu nhién rdi
phan bd cum (hinh 2). Hé s6 dong goc, ¢ hdn

loai va do tap trung tn phan anh ciu trac khong
gian rimg theo mit phang ndm ngang.

Hiéu chinh can bién: Hiéu chinh can bién
duoc thuc hién thong qua diéu chinh gia tri
ving dém (buffer) khi st dung phin mém
Winkelmass phién ban 1.0 2018-2 dé tinh toan
cac chi sd cu truc khong gian. Trong nghién
clru nay, dua trén céc tai liéu tham khao va céac
nghién ctru vé ciu tric khong gian rimg di
duoc cong bd trude day, chung toi chon gia tri
vung dém la 5 m.
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Hinh 2. Gi4 tri cu thé va y nghia sinh hoc ciia 4 chi s6 cdu tric khong gian

3. KET QUA VA THAO LUAN
3.1. Mt s6 dic trung ciia nhém cac loai ciy
vu thé trong 1am phan

Trong ring nhiét doi thanh phan loai cay rét
phuc tap, mubn phan anh dung thuc trang cta
lam phan, viéc xac dinh céc loai cdy uu thé dé
phuc vu cho muc dich quéan 1y 1a rat can thiét.
Céc loai cay uu thé 1a 16p x4y dung co ban cta
cdu trac ring, chung anh hudng 16n dén sy 6n

dinh cua ciu trac khong gian do kha ning thich
mg v&i moi truong 1a cao hon (Nguyén Vin
Quy va cong sy, 2021).

Két qua nghién ctru cho thay, trong OTC 2
ha ¢6 96 loai thudc 73 chi cua 43 ho thuc vat
v6i 1.836 ca thé. Dya trén chi sb gia tri quan
trong (IVI%) cua cac loai cay trong OTC, bai
béo da xac dinh duoc nhom loai wu thé g6m 10
loai (IVI% chiém 54,2%), thir ty cac loai theo
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gia tri IVI% giam dan 1a Dau rai
(Dipterocarpus  alatus), Dau tra beng
(Dipterocarpus obtusifolius), Binh linh (Vitex
pierrei), Boi 161 ding (Litsea umbellata),
Truong (Xerospermum noronhianum), Chai
(Shorea guiso), Vén vén (Anisoptera costata),
Sao den (Hopea odorata), Bang ling i
(Lagestroemia calyculata) va Bang lang tia
(Lagestroemia sp.). Trong nhém 10 loai cay uu

thé chi c¢6 3 loai Dau rai, Dau tra beng va Binh
linh thuc su c6 y nghia vé mat sinh thai trong
quan xa thyc vat rimg (IVI% cta mdi loai >
5%). Pac diém sinh truong ctia quan thy: Mat
d6, dbh, Hy, trung binh, tong tiét dién ngang
than cay va trit lwong caa 1am phan lan luot 1a
918 cay/ha; 17,3 cm; 10,2 m; 34,71 m*/ha va
231,33 m*/ha (Bang 1).

Bang 1. Pic trung ciia nhém cac loai cAy wu thé trong 1am phin

TT Loai cay N (cay/ha) dbh (cm) Hya (m) G (m*ha) V (m*ha) IVI (%)
1 Dau rai 112 17,8 £ 16,0 10,2 £8,3 5,00 31,04 13,3
2 Déu tra beng 100 18,0+ 15,4 11,9+5,5 4,37 37,82 13,3
3 Binhlinh 35 19,9+9,3 12,3+4,7 2,07 18,42 5,9
4 Boi 101 déng 28 19,6 +17,2 12,8 £ 4,4 1,46 12,10 4,1
5  Trudng 21 22,9+22.1 9,6 + 6,4 1,61 8,40 3,5
6 Chai 32 17,8 £13,2 9,2+53 1,23 7,25 3,4
7 Vén vén 26 18,7+12,1 11,1 £5,1 1,01 7,58 3,0
8 Sao den 31 16,3+11,6 9,3+5,8 0,97 5,71 2,9
9  Banglang 6i 33 152+7,9 92+ 4,8 0,75 3,77 2,4
10  Bing lang tia 11 193+12,6  123+5,5 0,74 8,10 2,3
11 Cong 10 loai 429 182+156  10,8+6,3 19,19 140,17 54,2
12 86 loai khac 489 16,6 £ 11,4 9,7+5,7 15,52 91,16 45,8
13 Téng cong 918 17,3+ 13,6 10,2 + 6,0 34,71 231,33 100

3.2. Pic diém céu tric khong gian cia 1am
phén theo phéan b6 don bién

Phéan bd don bién duge mo ta dua trén bicu
d6 phan bd tan suit cua cac chi sb cdu tric
khong gian (D9 hon loai, do tap trung tan, do
wu thé va hé sé dong goc) theo 5 muc gia trj 1a
0; 0,25; 0,5; 0,75 va 1,00 (Hinh 3). Két qua
phan tich cho thdy, tan suat phan bd cua cac
chi s cdu tric khong gian ¢ cac muc gia tri
khac nhau 1a khong gidng nhau. Hé sb dong
gdc (W) c6 tan sudt phan bb tap trung chu yéu
& muc gia tri 0,5 chiém ti 18 W = 56,2%, dong
nghia véi 56,2% s6 cdy trong 1am phan c6 kiéu
phan bd ngdu nhién; sd luong cdy rimg co
phan b kiéu cum (muc gia tri 0,75) va phan
bd déu (mirc gia tri 0,25) chénh léch khong
dang ké, déu chiém ti 18 xap xi W = 20%. Do
wu thé (U) c6 sy thay d6i tin sudt phan bd &
cac murc gia tri 1a nho nhat trong 4 chi sb cau
trac khong gian, tan suat phan bd & tat ca cac

mirc gia tri tr 0—1 déu chiém ti 16 U ~ 20%,
nghia 13 sy khac biét vé chiéu cao cua ciy
trung tim va 4 cay tham chiéu khong qua 16n,
diéu nay cho thiy s luong ciy rimg phan bd &
cac tang tan rimg co ti 1& twong ddi dong déu.
Tan sudt phan bd ctua d6 hon loai (M) & céc
mirc gia tri tir 0—1 ¢6 sy khac biét rat rd rang,
phan bd tap trung cha yéu ¢ mic gia tri
0,75—1 (M = 70%). Tan suat phan b6 cua do
tap trung tan (C) c6 xu hudng ting dan theo
mirc gia tri tir 0—1 (cdy rimg phan b6 véi mat
do6 tir rat thua thot dén rat day), trong d6 tan
suat phan bd ctia do tap trung tan c6 tri s cao
nhat & muc gia tri 0,75—1 (C = 43,47%), diéu
nay chi ra rang phan 16n cdy rimg trong lam
phan lién két v6i cac cay 1an can v6i mat do tir
muc day dén rat day, do do6 sy canh tranh gitra
cac ca thé cay ring vé khong gian dinh dudng
cO xu hudng tang theo cac muc gia tri tor 0—1
va canh tranh gay git.
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Hinh 3. Phian bo don bién ctia cac chi so cau triuc khong gian

Két qua phan tich cdu tric khong gian 1am
phan theo phin b6 don bién c6 nhiéu diém
twong dong so v6i mot sb nghién ciru da duoc
cong bd trude ddy. Nguyén Thanh Tuin va
Tran Thanh Cudng (2020) khi thuc hién
nghién ctru bién ddi cdu tric khong gian cua
rung tu nhién trung binh va giau tai Khu bao
ton Thién nhién - Vin hoa Pong Nai di chi ra
rang, mic do hon loai ddi véi kiéu rung 14
rong thudng xanh 13 rat cao, hau hét ciy rimg
thuodng co phan bd kiéu ngiu nhién. Ly giai
cho hién tuong nay cac tac gia cho rang, ¢ giai
doan dau cta qua trinh phyc hdi rimg, ciy con
thuong c6 kiéu phan bd cum do sy trong dong
vé nhu cau sinh thai hodc tai sinh duéi tan cay
me, cc loai cdy gidng nhau thudng phan b
cum gin nhau, nhung trong qua trinh sinh
truong va phat trién ctia ciy rimg thi nhu ciu
dinh dudng ngay cang tang Ién, sy canh tranh
v6i cac cdy xung quanh cang ngay cang khdc
liét, dic biét la nhitng cay cung loai do nhu cu
sinh thai twong dong dan dén su dao thai va tia
thwa tu nhién, vi vay phan bd khong gian cta
cdy rung s& chuyén thanh phan bd ngiu nhién
hodc déu. Tuong ty, Lé Hong Viét va cong sy
(2020) ciing cho rang muc d6 hon loai ddi voi
kiéu rimg 14 rong thudng xanh ¢ muc cao dén
rdt cao va kiéu phan bd khéng gian cia ciy
ring c6 muc do tu déu dén rat cum, trong do
phan bd kiéu ngiu nhién van 13 chu yéu. Theo
Wan va cong su (2019), mirc do hon loai ti 18
thuan véi muc d¢ da dang sinh hoc cua quﬁn
xd, do d6 1am phan trong khu vuc nghién ctru
thé hién tinh da dang cao vé thanh phan loai
cdy gb. Két qua phan tich d6 hdn loai cua
nghién ctru ndy cung cip thong tin quan trong

dé danh gia muc d6 da dang loai cay gd giira
cac 1am phan, cac trang thai rimg & cac nghién
ctru tiép theo trong thoi gian tdi, phuc vu cho
muc dich bao ton da dang sinh hoc va dé xuét
cac bién phap quan 1y tai Khu BTTN Nui Ong.
Ngoai ra, sy khac biét vé& chiéu cao ctia ciy lan
can so voi cdy trung tam (phan anh qua do uu
thé), mat do cay rumg (d6 tap trung tan) va kiéu
hinh phan bd khong gian cta cac loai trén mat
dat rumg (hé sd dong goc) chi ra rang muc do
canh tranh gitra cac loai cay trong khu vuc
nghién ctru 1 gay git. Cac thong tin duoc cung
cap boi phan tich dic diém cau trac khong gian
1am phan theo phan bd don bién sé& rat c6 ich
trong qua trinh lya chon cac loai cdy thudc
nhém loai wu thé (10 loai) dé tréng rimg hdn
giao & cac khu vuc co diéu kién 1ap dia va khi
héu twong ddng so véi khu vire nghién ctu.
3.3. Pic diém cdu tric khong gian cia 1am
phin theo phén b hai bién

Phan tich phan bd hai bién cia cac chi sb
cau trac khong gian rimg ty nhién Khu BTTN
Nti Ong dua trén biéu d6 3D phan b tan sut
ctia 2 bién (2 chi s6 cau trac khong gian), trong
d6 gia tri cua cdp chi s6 cau trac khong gian tir
0—1 dugc phan loai va két hop chéo dé thu
duoc phan bd tan suit twong ddi cua 25 td hop
gid tri chi s6 cu tric khong gian. Phan bd hai
bién theo ting cip, bao gdm: phan bd M-C, M-
U, M-W, C-U, C-W va U-W.

Két qua phan tich cho thay, trong rimg tu
nhién Khu BTTN Nui Ong véi su ting 1én cia
d6 hon loai (M = 0—1) thi mat do cay rung
cling c6 xu hudng ting dan theo cac muc gia
trj twong tng (C = 0—1), diéu nay cho thiy
tinh da dang loai va mat do co mbi quan hé
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tuong quan thuin, mat d cay rung cao thi muc
dd hon loai cua rimg trong khu vuc nghién ctu
cao va nguoc lai, mat do thép thi mic do hon
loai ciing thap, sd lugng cdy rimg nhiéu nhat
mirc C = 1 va M = 1 (chiém 30% tbng s cay
trong OTC), thip nhat 6 mac C =0 va M =0
(chiém ti 18 < 1%) (Hinh 4a). Dic diém phan
bd M-U chi ra ring, ¢ cing mot mirc gié tri cia
d6 hdn loai (M) thi su khac biét vé& chiéu cao
cua cady rung la nho, nhung ¢ cung mot muc
gia trj ciia d6 uwu thé (U) thi sy khac biét cua do
hén loai lai rat 15 rang, diéu nay cho biét & cac
tang tan rimg khac nhau tinh da dang loai c6 su
khac biét (Hinh 4b). Phan bd M-W cho thay,
s6 luong ciy ¢ cing mic do hon loai ciing ¢
xu hudng gia ting theo su ting 1én cua hé s6
déng goc, dat cuc dai tai M =1 va W =0,5
(chiém ty 18 39,3% tong sb cay cua OTC), sau
d6 giam dan khi hé s6 déng goc van tiép tuc
tang 1én (W = 0,5—1), diéu ndy c6 nghia thanh
phan loai c6 anh huéng dén kiéu hinh phéan b
cua cy riung, mirc do hon lodi cao thi cy ring
c6 dang phan bd kiéu cum, muc d6 hon loai
trung binh thi cay rimg phan bd ngau nhién va
mirc d6 hdn loai thap thi cdy rimg phan b déu
(Hinh 4c). Phan b C-U cho thiy, ¢ cting mot
muc gia tri cua do tap trung tan, su khéc biét
vé chiéu cao cia cdy trung tdm va cdy xung
quanh khong qua chénh l¢ch, nhung ¢ cung
mot murc gia tri cuia d§ uu thé thi mat d6 co su
chénh 1éch rit rd rang, nhu viy cé thé thiy
trong cing mot ting ciy rimg mat do cac vi tri
c6 sy khac biét (Hinh 4d). Dbi v6i phan bd C-
W, & cung mot murc gia tri cua do tap trung tan
su khac biét vé kiéu hinh phan bd cua cay ring
thé hién rat rd rang, diéu nay chi ra rang mat
d6 va kiéu hinh phan bd ciing ¢6 quan hé rat
chit ch& véi nhau; cdy rung phan bd ngiu
nhién khi mat d6 trung binh, phan bd rat déu
hodc déu khi mat do cdy rung rat thua thét
hodc thua thét va phan bd cum hodc rit cum
khi mat d6 day hodc rat day; sb luong cay ring
c6 phan bd ngiu nhién (W = 0,5) va mat do
phan bd rat day (C = 1) chiém ti 1& 16n nhat
trong 1am phan vdi ti 1¢ 24,4% (Hinh 4¢). Phan

bd U-W cho théy, & mdi muc do uwu thé, cay
rimg phan bd chi yéu dang ngiu nhién, tiép
dén 1a kiéu phan bd déu va phan bd cum, kiéu
phan bd rat cum va rat déu chiém ti 1& nho nhat,
diéu nay ching to kiéu hinh phan b trén mit
dat cia cdy rimg c6 anh huong 16n dén chiéu
cao cay rung (Hinh 4f).

Phin bd don bién chi phan 4nh ciu trac
khong gian ciia 1am phan & mot khia canh theo
ting chi sé cdu truc khong gian nhu do hdn
loai, mat d§ cay rung, kiéu hinh phan bd, su
khac biét vé kich thudc cdy ring. Diém khéc
biét cia phan bd hai bién so véi phan bd don
bién 1a ngoai viéc mo ta dac diém céu trauc
khoéng gian cua 1am phan theo 2 khia canh, nd
con chi ra mdi quan hé cua cdp chi s6 duoc
xem xét. Két qua nghién ctru cho thay, mdi
quan hé gitta M-C, M-W, C-W 14 5 rang nhat,
biéu hién 1a su khac biét 16n vé tan suit phan
bb cua ting chi sd khi thé hién trén biéu dd
phan bé tan suit & cling mot gié tri trong 5 gia
tri (0; 0,25; 0,50; 0,75; 1,00). Két qua phan tich
ciu trac khong gian ctia 14m phan theo phan bd
2 bién 13 co s¢ dé didu chinh chi s ciu trac
khong gian 1am phan tir chi sd ndy theo mot
chi s6 khac. Ngoai viéc cung cip cac thong tin
vé mdi quan hé gitra cac nhén té diéu tra rimg,
phan b hai bién ciing chi ra dau 1a nhan t6
chinh ¢6 anh huong dén ciu triic khong gian
ctia 1am phan. Trong nghién ctru cta chung toi
c6 thé thy, do tap trung tan, d6 hdn loai va hé
s6 dong goc 1a nhan td chinh c¢6 anh huéng
nhiéu dén céc chi sb cu trac khong gian khac.
Do uvu thé & cung mdt muc gia tri cua hé )
ddng goc, do hdn loai va do tap trung tan it
bién dong vé tan suit phan bd (Hinh 4b, 4d, 4f).
Nhu vy c6 thé thdy, d6 wu thé it anh huong
dén cau trac khong gian rimg hon so v6i 3 chi
s6 con lai. Viéc diéu chinh céu trtc rung theo
hudng c6 191 cho muc ti€u quan 1y chi nén tap
trung vao diéu chinh cdu trac khong gian theo
mit phing nim ngang, bao gdm 3 chi s6 céu
truc khong gian 1a hé sé dong goc (W), d6 hdn
loai (M) va d¢ tap trung tan (C).
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Hinh 4. Pic diém phén b 2 bién ciia cac chi s6 cAu tric khong gian theo cip

3.4. Pic diém phan bd 3 bién cia céc chi sb
cAu tric khong gian 1Am phan

Phan bd ba bién sir dung 5 gia tri ciia mdt
chi s6 céu truc khong gian bat ky X (Xi = 0;
0,25; 0,50; 0,75; 1,00) va 5 gia tri cia mdt chi
sb cau tric khong gian Y (Y; = 0; 0,25; 0,50;
0,75; 1,00 ), phan loai chéo v&i 5 gid tri cua
mot chi s6 ciu trac khong gian thir 3 14 Z (Zi =
0; 0,25; 0,50; 0,75; 1,00), két qua thu duogc
phan b tan suét twong ddi cua 125 t6 hop cu
trac khong gian khac nhau, day dugc goi la
phan bd 3 bién cua cac chi sb cau truc khong
gian (Zhang va cong su, 2019).

Két qua phan tich cho thiy, sb lugng cay
rung nhiéu nhét thudc nhom cdy c¢6 mat do
phan bd rat day (C = 1), mirc hdn loai rat cao
(M = 1) va sy khac biét vé chiéu cao giira
ching 14 khong qua 16n (U = 0—1), s6 lugng
cdy ctia nhoém nay chiém t&i 62,9% tong sb ciy
trong 1am phan (Hinh 5a). Phan b 3 bién M-
U-W chi ra rang, nhom ciy trong 1am phan c6
dang phan bd ngau nhién (W = 0,5), sy khéc
biét vé chiéu cao giita chung khong qua chénh
léch va ¢6 mirc d6 hdn loai rt cao 1a nhoém cod
s6 luong nhiéu nhét, chiém 64,2% tong sd ciy
trong 14m phan (Hinh 5b). Cac ciy thudc nhém
c6 phan bd kiéu ngiu nhién, cung 1 tan tan

rimg & ciing muc mat do, s6 luong cdy trong
nhém ndy & mat do phan bd day dic co sd
luong nhiéu nhét, chiém 39,8% téng s cay
trong 14m phan (Hinh 5c¢). Phan b 3 bién M-
W-C cho thiy, nhém cdy cing muc mat do
phan b rat day va mirc d6 hdn loai rat cao, co
dang phan b phan bb tir rat cum dén rat déu 1a
nhém co sb luong cay nhiéu nhat, chiém 58,9%
téng sd cdy trong 1am phan (Hinh 5d).

Phan bd 3 bién cia cac chi sb cdu truc
khong gian rimg phan anh dong thoi dic diém
ciu triic khong gian ctia 1am phan theo 3 khia
canh (theo y nghia ctia 3 chi s cu truc khong
gian). Y nghia I6n nhat phan bd 3 bién 1a mo ta
mbi quan hé ctia mot chi sé cdu truc khong
gian voi 1 nhom gdm 2 chi sb cdu tric khong
gian khac. Trén thé gidi, trong nghién ciu vé
ciu trac khong gian rimg méi chi c6 mot sb it
tac gia st dung phan bd 3 bién va 4 bién dé mo
ta dic diém cau trac khong gian 1am phan, da
sd céc tac gia déu sir dung phéan bd 2 bién theo
timg cdp chi s6. Mic du phan bd 3 bién phan
anh cau trac khong gian rimng tot hon so voi
phan bd don bién va hai bién, nhung né van
can c6 két qua tir phan tich phan b hai bién dé
biét chi s6 cu tric khong gian nao 1a nhén t6
chinh c¢6 anh huéng dén céu tric khong gian
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ctia 1am phén, giup trong qua trinh xay dung
mo hinh phan b khong mat qua nhiéu cong
lap lai su két hop cta 3 chi sb céu trac khong
gian. Tir két qua phan tich phan b6 2 bién va
dic diém cua cac chi s6 cau trac khong gian,
hé s6 dong goc va mat do tap trung tan 1a 2 chi
s6 dé diéu chinh hon so v&i d6 hdn loai, vi vay
ching t6i xdy dyng cac mé hinh phan bd 3
bién chii yéu xoay quanh mdi quan hé cia 2

(a)

chi s6 nay dén nhom ciia 2 chi s cau trac
khong gian khac. Trén co s¢ phan tich phan b
3 bién, dé diéu chinh céu trac khong gian cua
1am phan c6 thé lya chon 1 trong 4 nhom cay
ma dic diém chinh cta chung 1a d6 hdn loai rat
cao (M=1), mat d6 phan bd rat day (C=1) va
kiéu phan bd khong gian 1a ngdu nhién
(W=0,5).
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Hinh 5. Phan b6 3 bién ciia cic chi s6 cdu tric khong gian 1am phin

3.5. Pic diém phén b 4 bién cia cac chi sb
cAu tric khong gian 1Am phan

Céac gia tri cna hai chi s cdu trac khong
gian 1a d6 hon loai va do tip trung tan dugc
phan loai chéo va két hop trén tryc X ciia biéu
d6 3D phan bd tan suét, twong tw cac gi tri cia
hai chi sé cdu trac khéng gian con lai (d6 wu
thé va hé s6 dong goc) ciing duoc phan loai
chéo va két hop trén tryc Y. Tan suit tuong
d6i cuia t6 hop cac chi sb cu triic khong gian
dugc thé hién trén truc Z (Zhang va cong su,
2019). Sau khi tinh toan tan suit twong d6i
ctia 625 t6 hop 4 chi sé cdu trac khong gian
thu duoc phan bd 4 bién cua cdu trac khong
gian 1am phan rimg tu nhién Khu BTTN Nui
Ong (Hinh 6).

Két qua phan tich phan bd 4 bién M-C-U-W

cho thdy, trong rimg tw nhién khu vuc nghién
ciu, nhom caycoM=1,C=1,W=0,5va U
=0—1 cb s6 luong nhiéu nhét, chiém 17,1%
tong sd cdy trong 1am phan. Trong d6, nhom
ciy rimg c6 kiéu phan bd ngau nhién (W = 0,5),
két hop voi cac loai khac nhau v6i d6 hdn loai
rat cao (M = 1), mat d6 rat day (C = 1) va phan
bd ¢ ting phu wu thé (U = 0,25) ¢6 sd luong
nhiéu nhat, chiém 3,62% tong s cy trong 1am
phan; tiép dén 12 nhom cy rimg phan bd ngau
nhién, két hop vé6i cac loai khac nhau véi do
hdn loai rat cao, mat do rat day, phan bd ¢ ting
giita va tang uu thé (U = 0,5 va U = 0), chiém
ti 16 1an luot 1a 3,57% va 3,42% tong sb cay
trong 1am phan.

Mo ta dinh luong ciu tric khong gian tong
thé ctia 1am phan c6 nhiéu phuong phap nhung

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 6 - 2021 77



Ldam hoc

chung c6 diém chung déu dwa trén nguyén tic
1a su két hop ddng thoi ctia cac chi sb cdu tric
khong gian. Dong va cong sy (2013) da su
dung ham san xuat Cobb-Douglas dé danh gia
toan dién ciu tric khong gian 1am phan. Tuong
tu, Hui va cong su (1999) da xay dung ham
ciu tric khong gian t6i wu voi 4 bién sb 1a 4
chi s6 ciu triic khong gian M, U, C va W. Theo
Hui va cong su (1999), viéc st dung phan bd 4
bién khong chi 1am phong phu thém phuong
phap mo ta cau trac khong gian rimg, ngoai
viéc cung cdp thong tin vé ciu trac khong gian
ctia 1am phan mot cach ddy du, nd ¢ vu diém
hon so v6i phan bd don bién, hai bién va ba
bién 1a cau trac khong gian dugc méd ta mot

cach truc quan va cu thé hon. Cé cung quan

diém trén, Zhang va cong su (2019) ciing nhan
dinh rang, phan bd 4 bién c6 thé mo ta chinh
x4c cdu trac khong gian cua 1am phan mot
cach toan dién nhat, diéu nay c6 y nghia rat 16n
trong viéc dinh hudng xay dung céc bién phap
k¥ thuat 1am sinh tac dong dén céu trac khong
gian rung. Trong hoat dong quan 1y rung, can
ctr vao hién trang cua lam phé‘ln va muc tiéu
quan ly, phuong 4n t6i wu hoa cdu trac khong
gian 1am phan c6 thé duoc xay dung dua trén
hé thdng tong hop cua 4 chi sb cdu tric khong
gian, gip nang cao chit luong riung, diy
nhanh viéc chuyén d6i cdu tric khong gian
rimg tir thuc té sang cdu trac khong gian 1y
tuong, t6i wu hoéa va thiuc day viéc thuc hién
muc tiéu quan ly rung (Xu va cong sy, 2018).

Hinh 6. Pic diém phin bb 4 bién ciia cac chi s6 cAu tric khong gian M-C-U-W
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4. KET LUAN

Mo ta ciu tric khong gian rimg dua trén
mdi quan hé cia cdy trung tdm va 4 cay lan
can ¢6 nhiéu phuong phép, hau hét cac phuong
phap déu dwa vao phan bd don bién hodc 2
bién cta cac chi sd cdu truc khong gian rimg.
Trong nghién ctu nay, chung t6i da st dung 4
dang phan b6 ctia 4 chi s6 céu tric khong gian
1a phan b6 don bién, 2 bién, 3 bién va 4 bién dé
phan tich va danh gia cdu trac khong gian cta
lam phan. Két qua phan tich cdu trac khong
gian ctia 1am phan & ca 4 dang phéan bé tan suat
ctia cac chi sd cdu trac khong gian déu cho
thdy, du cho két hop cac chi s nhu thé nao thi
cay rung tu nhién khu vuc nghién ctru van chu
yéu c6 phan bd kiéu ngau nhién, mat do trung
binh, mirc d6 hdn giao rat cao, mirc d6 vu thé
trung binh va cdy phan bd déu & cac tang thir
khac nhau, ting tan da dang.

Trong cac dang phan b, phan b 3 bién va
4 bién cta cac chi sb ciu tric khong gian rimg
khong chi mé ta dong thoi cac khia canh va
moi quan hé cua cac chi sd cau tric khong gian
ma con c6 nhiéu wu diém hon so voi 2 dang
phan b don bién va 2 bién. Trong 2 dang phan
bb 3 bién va 4 bién cua cac chi s cau tric
khong gian, c6 thé thay phan bd 4 bién mo ta
mot cach toan dién va truc quan nhét vé ciu
triic khong gian cua lam phﬁn, tranh duoc viéc
lap lai qua nhiéu khi két hop cac chi s cau
trac khong gian khi xay dung cic mo hinh dé
mo ta cAu trac khong gian ctia 1am phan. Ngoai
ra, phan bd 4 bién ciing giup cho viéc dinh
hudéng xdy dung cac bién phap ky thuat lam
sinh nham diéu chinh céu tric khong gian rimg
dugc don gian hoa rat nhiéu, vi vady & cac
nghién ctru vé cdu trac khong gian rimg trong
twong lai ching t6i dé xuit nén sir dung phan
bd 4 bién dé mo ta va phan tich dic diém ciu
trac khong gian ciia 1am phan va c6 thé bo qua
phan bd don bién, 2 va 3 bién.
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SPATIAL STRUCTURE CHARACTERISTICS OF TREE SPECIES
IN NATURAL FOREST AT NUI ONG NATURE RESERVE,
BINH THUAN PROVINCE

Nguyen Van Quy!, Bui Manh Hung?, Pham Thanh Ha?, Nguyen Thanh Tuan', Nguyen Huu The?
"Vietnam National University of Forestry - Dong Nai Campus

*Vietnam National University of Forestry

ISouth Central and Central Highlands Sub-Institute of Forest Inventory and Planning

SUMMARY

Spatial structure is an important characteristic of forest structure. This article used four spatial structure indexes,
including Species mingling (M), Tree dominance (U), Tree crowding degree (C), and Tree uniform angle index
(W) to describe and quantitatively analyze the spatial structure of tree species in the evergreen broad-leaved
forest of Nui Ong Nature Reserve, Binh Thuan province. Data were collected from all trees with a diameter at
breast height (dbh) = 5 cm in a 2ha-study plot (100 X200 m) belonging to the rich natural forest type.
Research results showed that most of the trees in the stand have a random distribution on forest ground (W =
0.56), and regular distribution in the different forest stratum (U =~ 0.2), the mingling was very high (M = 0.7),
the density of forest trees ranged from sparse to very dense. Species diversity and density have a positive
correlation, tree species composition and density ruled the spatial distribution patterns of forest trees. Among
the distributions of spatial structure indexes, the quadrivariate distribution can most comprehensively and
intuitively describe the spatial structure of the stand. The results of this study provided an important scientific
basis for quantifying forest value, regulating growth, regeneration, and biodiversity, in order to protect, develop,
and improve the quality of forest resources in a sustainable and long-term direction in the study area.
Keywords: evergreen forest, forest structure, spatial structure index, species mingling,.
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