Lam hoc

PAC PIEM CAU TRUC KHONG GIAN VA PHI KHONG GIAN

RUNG TU NHIEN O VUON QUOC GIA KON KA KINH, TINH GIA LAI

Nguyén Vin Quy’, Bui Manh Hung?, Nguyén Hiru Thé?,
Nguyén Vin Hop!, Nguyén Thanh Tuin!

"Triecong Pai hoc Lam nghiép - Phdn hiéu Pong Nai

’Truong Dai hoc Lam nghiép

3Phén vién Diéu tra, Quy hoach ritng Nam Trung Bé va Tdy nguyén

https://doi.org/10.55250/jo.vnuf.2022.1.024-035

TOM TAT

Hiéu biét vé ciu tric rimg 1a mot trong nhitng diéu kién can thiét cta quan 1y rimg bén vimng. Bai bdo nay cong
b két qua nghién ctru vé dic diém cau trac phi khong gian va khong gian ciia 2 trang thai rimg trung binh va
rimg gidu tai Vuon quéc gia Kon Ka Kinh, tinh Gia Lai. Dit liéu nghién ctru dwoc thu thap tir 3 6 tiéu chuén 1
ha (100 m x 100 m) cua 3 1am phan trong kiéu rimg 14 rong thuong xanh & khu vuc nghién ctu. Két qua cho
thiy, trong s6 53-64 loai cua 2 trang thai rimg chi c6 3-5 loai co ¥ nghia vé mit sinh thai ¢ thoi diém nghién
ctru. Phan bd Khoang cach md phong t6t cdu trac dudng kinh ciia cic 1am phédn, con phan bd Weibull mo
phong tt d6i v6i cAu trac chidu cao 1am phan. Ham Logarit va Power phu hop nhit dé mo phong tuong quan
giita chiéu cao va dudng kinh ctia ciy rimg. M6 hinh phén b khong gian ciia cac loai chu yéu 14 phan b6 cum
va ngau nhién. Cac loai wu thé trong cic 14m phin thuong xuit hién cung nhau, gitta chung c6 quan hé tuong
hd & mirc twong ddng 38-42% trén so d6 nhanh Cluster Dendrogram. Nhiing két qua ctia nghién ctru nay 1a co
s& quan trong cho viéc dé xuat cic phuong an quan 1y phi hop nhim bao vé va phét trién bén viing ring tai
Vuon quéc gia Kon Ka Kinh.

Tir khéa: cAu tric phi khéng gian, Kon Ka Kinh, lwoc dd Voronoi, quan hé loai, rirng thuwdng xanh.

1. PAT VAN PE

Quan ly rimg bén vimg 1a xu thé tit yéu cua
quan ly rung hi¢n dai, muc ti€u nay cé thé dat
dugc hay khong phu thudc rat nhiéu vao sy
hiéu biét vé cdu trac rimg cua cac nha hoach
dinh chinh sach 1am nghiép (Yu, 2019). Céc
nghién ctu trude ddy da chi ra rang, cau trac
rimg bao gdm ciu trac khong gian va phi
khong gian, 13 nhitng yéu t6 c¢6 thé diéu chinh
duoc trong qua trinh quan 1y tai nguyén rung
(Tao va cong su, 2020). Trong do, cAu tric phi
khong gian mé ta cac dic diém co ban cta 1am
phﬁn nhu céu tric to thanh, duong kinh, chiéu
cao... Ciu truc khong gian khong chi phan 4nh
cac thugc tinh khong gian cta cay rimmg ma con
6 thé cho biét mbi quan h¢ loai, su twong tac
cua loai véi moi truong va cac qua trinh hinh
thanh quan xa thyc vat (Liu va cong su, 2021;
Yan va cong su, 2021). Do d6, nghién ctru cau
trac ring rat hitu ich trong viéc cung cip cac
thong tin khoa hoc tao co s& cho vigc diéu
chinh hop 1y céu trac 1am phan, dy bao xu
huéng phat trién cua rung va kham pha cac

quy luat duy tri tinh 6n dinh cac chtrc ning cia
hé sinh thai ring.

Tir nhitng nam cudi thap nién 70 cua thé ky
trude, cic nha sinh thai hoc trén thé gisi da sir
dung cac phuong phap phan tich mé hinh lién
quan dén khoang cach khi nghién ctru cau trac
khong gian rimg, nhu sir dung chi sb cum CI
(Clumping index), phan tich dwa trén mdi quan
hé cuia cac cay lan can (Nearest neighborhood),
stt dung cac ham théng ké khong gian (ham
Ripley’ K, ham J, ham Oring...) hoic luoc d6
Voronoi (Ripley, 1977; Moeur, 1993; Zhang,
1998). Trong sd cac phwong phap ké trén,
ngoai trir st dung chi s cum CI, cac phuong
phap con lai déu dya vao so dd phan bd diém
(toa do cua cdy rumg) dé phan tich dinh luong
cau truc khong gian rung, vi thé cac phuong
phap nay con dugc biét dén véi tén goi phuong
phap phin tich mé hinh diém khong gian
(Spatial point-pattern analysis) (Liu, 2014).
Nhitng ndm gan ddy, phuong phap st dung céc
ham théng ké khong gian di dwoc phd bién
rong rai trong nghién ctru mo hinh khong gian

24 TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 1 - 2022



Lam hoc

cua cay rung (Ben-Said, 2021). Mac du c6
nhiéu uu diém nhung phwong phap st dung
cac ham théng ké khong gian ciing c6 nhitng
nhuoc diém nhat dinh, nd cung cip mo hinh
thong ké khong gian cha yéu ¢ cap do quan thé
va thuong kho thu dugce cac thong tin lién quan
tryc tiép dén cau trac khong gian tong thé cua
lam phan (Liu, 2014). Mit khéc, viéc xtr 1y va
phan tich s6 liéu khi str dung cac ham thong ké
khong gian thuong phirc tap, khdi lugng tinh
toan twong d6i nhidu (Tang, 2010). Trong khi
d6, phuong phap phan tich céu trac khong gian
rimg dya trén moi quan hé cia cac cdy lan can
thong qua céac chi sb ciu trac khong gian (do
hdn loai, hé séng ddng goc, do tap trung tan...)
duoc cho 1a dé thuc hién hon (Hui va cong su,
2004; Hui va cong su, 2009; Wang, 2020). Tuy
nhién, viéc st dung cac chi s6 cAu truc khong
gian lai lién quan dén hiéu chinh can bién
trong xir 1y s liéu, phuong phép nay doi hoi
ngudi thue hién nghién ctu cin c6 kinh
nghiém trong viéc lya chon d¢ rdng cho vung
dém cua 6 nghién ctu (Liu va cong su, 2017;
Nguyén Vian Quy va cong su, 2021). Mot
phuong phap khac c6 thé khic phuc duoc
nhugc diém cua phuong phap st dung cac chi
s6 cau truc khong gian 1a dya trén luge do
Voronoi, n6 khong doi héi hi€u chinh can bién,
¢6 thé phan anh cau triic khong gian tong thé
cia 14m phéan cling nhu mé hinh khong gian
cia quan thé mot cach truc quan va két qua
dam bao do tin cay (Zhu, 2015). Trén thé gioi
da c6 rat nhiéu tac gia st dung lugc dd Voronoi
khi thuc hién nghién ctru cdu tric khong gian
rung nhung & nudc ta ung dung cia no trong
linh vic 1am nghiép con kha han ché.

Bai bao nay lay cac loai cdy gb trong kiéu
rung ty nhién 14 rdng thuong xanh & Vuon
qudc gia (VQG) Kon Ka Kinh, tinh Gia Lai
lam dbi twong nghién ctru. Biéu d6 Venn, luoc
d6 Voronoi va so dd nhanh Cluster
Dendrogram da duoc st dung dé phén tich dic
diém cdu trac rimg tai khu vuc nghién ctu
(KVNC). Ba cau hoi nghién cuu duogc dat ra,
bao gom: (i) Pac diém cau trac phi khong gian
(cu trac t6 thanh, duong kinh, chiéu cao va

méi turong quan giita dudng kinh va chiéu cao
clia cdy rimg) trong cac lam phan cua trang
thai rimg trung binh va ring giau nhu thé nao?
(ii) Chu triic khong gian cua cdy ring va cac
loai wu thé gifra cac trang thai rimg c6 su khac
biét khong? (iii) Mdi quan hé sinh thai cua cac
loai ru thé trong cac 14m phan nghién ctru nhu
thé nao?

Nghién ctu nay dugc thuc hién véi muc
tiéu gép phan cung cap co so ly thuyét tin cay
phuc vu cho cong tac luong gia tri cia riung va
dé xuit cac phuwong an quan 1y, bao vé va phat
trién rimg bén viing tai KVNC.

2. PHUONG PHAP NGHIEN CUU
2.1. Pia diém nghién ciru

VQG Kon Ka Kinh thudc dia giéi hanh
chinh 3 huyén cua tinh Gia Lai l1a Mang Yang,
K’bang va bak Doa. Toa d6 dia ly cia VQG
Kon Ka Kinh tir 14°09'22" dén 14°29'52" vi do
Bic, 108°15'26" dén 108°27'25" kinh d6 Pong.
Téng dién tich tu nhién 13 41.780 ha, trong do
33.146 ha dit c6 rimg (chiém 80% tong dién
tich cua VQG). Kon Ka Kinh chiu anh hudéng
cia ché d6 khi hau nhiét doi gid mua cao
nguyén, moi nim c6 2 mua rd rét 1a mua mua
(tir thang 5-11) va mua kho (tir thang 12 dén
thang 4 cua nam sau). Nhiét d¢ trung binh
hang nam tir 21-25°C, téng luong mua trung
binh hang nam bién dong tir 2.000 - 2.500 mm,
d6 am binh quan nam 80%. Pia hinh thap dan
tir Bic xuéng Nam, murc do chia cit khong qua
phuc tap, do cao dao dong ttr 900-1.500 m so
v6i myc nudc bién (Ha Thiang Long va cong
su, 2014).

Ba 6 tiéu chuén (OTC) duoc dat tai cac vi
tri ¢6 toa do twong tng, OTC 1: 14°26'0.01" vi
d6 Bac, 108°21'14.58" kinh d6 Pong; OTC 2:
14°18'6.19" vi do Bic, 108°24'47.17" kinh do
Pong; OTC 3: 14°11'29.11" vi do Bic,
108°23'25.79" kinh d6 Péng (Hinh 1). Quan x4
thuc vat cia KVNC dac trung boi kiéu rung
kin thudng xanh mua 4m 4 nhiét d6i nai thap
voi mot sd wu hop dién hinh 1a cac loai thudc
ho Sim (Myrtaceae), Long ndo (Lauraceae),
Moc lan (Magnoliaceae), D¢ (Fagaceae)...
(Vuon quéc gia Kon Ka Kinh, 2019).

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 1 - 2022 25



Ldam hoc

106°39°0.0"E
TRUNG QUGG

Ha m‘pl -

i {

101 41 0.0"E 110°36°0.0"E

24°0"0.! ﬂ"N

=

LAO

sk

\39‘126010'" Y

g
; E
e
3
E(k\ \
)1

9°36'0.0"N

ab. Trudng Sa

0 100 200 300 400 500 600 700 km

o7

‘ HU DAN e
" —cRanh 2idi VQG ﬁ.‘ 0 25 5 7.5 10 125‘1 m
41 m 0 nvhun ciiu

/14°24°0.00"N

Hﬂsﬂut ‘"}(\ M &p. Hoang sa h

#r y
:Vugn quéc gia
. Kon Ka Kinh

Mang Yang

C . W .
{58 X 1
A5 F i

Hinh 1. Dia diem nghién ciru va vi tri cac o tiéu chuan dieu tra

2.2. Phwong phap diéu tra va thu thap dix liéu

Tai dia diém nghién cuu, 3 OTC c6 dién
tich 1 ha/d (100x100 m) da duoc thiét 1ap. S
dung phuong phdp ludi 6 vuong chia OTC
thanh 25 6 thtr cdp 400 m?/6 (2020 m). Trong
6 thir cap tién hanh thu thap cac thong tin cho
tat ca cac cay gb c6 duong kinh tai vi tri 1,3 m
(D13) > 5 cm, bao gém: D13 duoc do bing
thudce kep kinh véi do chinh xac 0,1 cm; chiéu
cao vat ngon (Hvn) duoc do bang thude Blume
— Leiss v6i d6 chinh xac 0,5 m; ldy goc giao
giita 2 canh ciia OTC theo hudng Tay — Bic va
Tay — Nam lam gbc toa do theo hé quy chiéu,
xac dinh tén loai va toa do tuong ddi cua tung
cdy trong OTC béng thudc day va la ban.
2.3. Phuong phap xir Iy s6 liéu
2.3.1. Xdc dinh mgt so chi tiéu ciu triic phi
khong gian

Trong mdi OTC, céc chi tiéu vé cau tric phi
khong gian cta 1am phan dugc xac dinh bao
gém: mat do (N), duong kinh binh quan (D 3),
chiéu cao binh quén (Hy,), tong tiét dién ngang
(G) va trlr luong (M).

a. Xdc dinh lodi cdy wu thé: loai wu thé
dugc xac dinh dya trén chi sd gia tri quan
trong (IVI%) thong qua sd cdy, tiét dién

ngang va thé tich than cay cia loai. Chi s6 IVI%

dugc tinh theo cong thitc sau (dan theo

Nguyén Vin Thém, 2004):
IVI% = (Ni%tGi%+Vi%)/3 (1)

Trong d6: IVI% la chi s6 gia tri quan trong
cua loai i, Ni% la mat do twong d6i, Gi% la tiét
dién ngang than cdy tuong ddi va Vi% la thé
tich than cay tuong dbi ctia loai i so Vi tat ca
cay trong OTC.

Theo Daniel Marmillod, nhirng loai cay nao
c6 IVI% > 5% thi loai d6 mdi thuc sy c6 y
nghia vé mat sinh thai trong 1am phan (dan
theo Nguyén Thi Thu Hién, 2015). Mat khac,
theo Thai Van Trung (1978), trong mdt lam
phan nhom loai cay nao c6 tri s6 IVI% > 50%
tong s6 ca thé cia tang cdy cao thi nhom loai
d6 duge coi 1a nhom loai wu thé.

b. Xac dinh trang thai rung: trang thai rung
cua cac lam phﬁn duoc xac dinh dua trén
Thong tu s6 33/2018 ciia B6 Nong nghiép va
Phat trién Nong thén: Quy dinh vé diéu tra,
kiém ké va theo ddi dién bién rimg (B6 Néng
nghiép va phat trién Nong thon, 2018).

c. Sw twong dong vé thanh phan lodi cdy
gitta cdc lam phan: dua trén thanh phan va sb
lwong loai cia m&i OTC, chi sb trong dong (SI)
duoc str dung dé phan tich su twong dong vé
thanh phan loai giira cac 1am phan nghién ciru.
Cong thirc tinh chi sé twong dong nhu sau (dan
theo Nguyén Thi Yén, 2015):
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SI=2C/(A+B) (2)

Trong do: C l1a $6 lugng loai xuét hién ca &
2 khu vuc A va B; A 1a s6 luong loai cia khu
vuc A; Bl1a sd luong loai cua khu vuc B.

Ngoai ra, biéu d6 Venn ciing duoc sir dung
dé moé ta sy twong dong vé thanh phan loai
giita cac 1am phan. Biéu d6 Venn dugc xiy
dung thong qua Package ‘nVennR’ trén phan
mém R phién ban 4.1.2.

2.3.2. Xdc dinh mgt sé quy ludt cdu tricc phi
khong gian

a. Phin bé sé cdy theo cdp dwong kinh
(N/Dy.3) va cdp chiéu cao (N/Hy)

Céc phan bd thuc nghiém N/Di 3 va N/Hy,
dugc md ta bang ciac md hinh phan bd 1y
thuyét 13 phan bd giam (dang ham Meyer),
phan bd Khoang cach va phan bd Weibull dua
trén Package ‘MASS’ trén phan mém R v4.1.2.

b. M6 phong quy ludt twong quan giita
chiéu cao va dwong kinh (Hyw/D1.3)

Nghién ctru tién hanh thtr nghiém 4 dang
phuong trinh dé biéu dién mdi quan hé giita
chidu cao vat ngon va duong kinh ngang nguc
clia cac cdy trong 1am phan, cac phwong trinh
cu thé nhu sau:

Logarit: H=a+b* In(D) 3)
Power: H=a*DP 4)
Compound: H=a *bP (5)
Ham S: H=Exp(a+bD)  (6)

Phuong trinh dugc chon 1a phuong trinh c6
hé s6 x4c dinh (R?) cao nhat, sai tiéu chuin hoi
quy (SE) nho va cac tham sb déu ton tai trong
tong thé véi Sigf. < 0,05.

2.3.3. Phin tich dic diém céu tric khong
gian ciia lam phén va cdc lodi cdy wu thé

Nghién cuu st dung d6 tu hop (CV) dua

trén luge dd Voronoi cia cac loai cy trong cac
OTC dé phan tich dic diém phan bd khong
gian cua cac loai. Trong d6, lugc dd Voronoi
cua cac loai cay rung la mot phép chia mat
phang thanh nhiéu da giac Voronoi, mdi ciy
rung twong ung véi mot da giac Voronoi. Dién
tich ctia da giac Voronoi thay dbi theo su phin
bb khong gian cua cdy rimg va su thay dbi nay
dugc udce tinh bang d6 tu hop (Hé sb bién thién
- CV). o tu hop 1a ty sb giita d6 1éch chuan
cua dién tich cac da giac Voronoi va gia tri
trung binh. Cong thirc tinh (dan theo Zhao va
cong su, 2010):
CV =o/u (7)

Trong d6, p 1a gid tri di¢n tich trung binh
cua cac da giac Voronoi, ¢ la gid tri cua
phuong sai. D6 tu hop duoc st dung dé xem
xét mirc d6 thay d6i khong gian cua cay ring
va phan anh mat d§ khong gian vi mo cua lam
phan. Khi cdy rimg c6 dang phan bd déu, su
thay d6i cua dién tich cac da gidc Voronoi 1a
nho va gia tri CV thap; nguoc lai, khi ciy rimg
phan b ngiu nhién hay cum lai, sy thay dbi
cua dién tich cac da giac Voronoi la 16n va gia
tri CV cao. Charles va Gilles (2000) da dua ra
3 muc gia tri cua d6 tu hop (CV) dé phan anh
cau trac khong gian rimg: néu CV < 0,33 thi
ciy rimg c6 dang phan bé déu; néu 0,33 < CV
< 0,64 thi cdy ring c6 dang phan bd ngiu
nhién; néu CV > 0,64 thi cdy rimg c6 dang
phan bé cum (Hinh 2). Xay dung luoc do
Voronoi va tinh toan gid tri dién tich cac da
giac Voronoi cua cac loai cdy dugc thyc hién
thong qua Package ‘ggvoronoi’ trén phan mém
R phién ban 4.1.2.

(a) Phan bb cum

(b) Phin b ngdu nhién

(c) Phan b ngiu déu

-

BoEaE

Hinh 2. Dic trung cia dé tu hop duwa trén lwge dd Voronoi
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2.3.4. Phén tich méi quan hé ciia cdc lodi cdy
rung

Nghién ctru mbi quan hé cua cac loai cdy
trong lam phﬁn duoc thuc hién dua trén
phuong phap phan tich twong dong cia Bray -
Curtis va nhom trung binh (Group average),
trong d6 hai bién duogc sir dung 13 loai cay va 6
thir c4p. Nghién ctru di st dung k¥ thuét phan
tich so dd nhanh (Cluster Dendrogram - CD)
trén phan mém R v4.1.2 thong qua Package
‘ggdendro’ dé xac dinh cac loai cdy thuong

xuit hién cing nhau va c6 sd lugng ca thé
tuong duong.
3.KET QUA VA THAO LUAN
3.1. Mt sé chi tiéu cAu tric cia cac lAm
phﬁn

Mot sb chi tiéu vé yéu td ciu trac cia céc
lam phan 13 mat do (N), duong kinh ngang
nguc binh quan (D13), chiéu cao viit ngon binh
quan (Hy.), tong tiét dién ngang (G) va trit
lwong (M) dugc tong hop trong bang 1.

Bang 1. Téng hop mét s diic diém cAu tric JAm phin tai khu viee nghién ciru

OTC N (cay/ha) D13 (cm) Hyn (M) G (m*’ha) M (m*ha)  Trang thai
1 1839 11,44+£5,13  823+197 22,70 101,65 TXB
2 1322 1527+103  12,77+4,18 35,23 284,47 TXG
3 997 17,26+ 11,37 13,06 +4,36 33,42 268,49 TXG

Ghi chu: TXB — trang thadi rung thuong xanh trung binh; TXG — trang thdi rung thuong xanh giau.

Két qua phén tich cac chi tiéu cdu trac cua
cac lam phﬁn cho théy, mat d§ cua trang thai
rung trung binh (1839 cay/ha) 16n hon so véi
rung giau (1322 va 997 cay/ha). Tuy nhién
duong kinh, chiéu cao binh quén, tong tiét dién
ngang va trir lugng cua trang thai rung trung
binh (OTC 1) thdp hon so véi rimg giau (OTC
2 va 3). O trang théi rimg giau, mat do cac 1am
phan ¢ sy chénh 1éch 16n (325 cdy/ha) nhung
tong tiét dién ngang va trir lwong chénh léch

khong qua nhiéu (1,81 m?*/ha va 15,98 m?/ha).
3.2. Pic diém céu tric phi khong gian ciia
cac lam phan
3.2.1. Ciu triic to thanh va sw twong dong vé
thanh phan lodi gia cdc lim phén

Két qua nghién ciru cho thdy, s loai ghi
nhan ¢ trang thai rung giau (58 loai cua OTC 2
va 64 loai cia OTC 3) 1a nhiéu hon so véi rimg
trung binh (53 loai cua OTC 1).

0 B =
>.74 Loai ciy
22.51 — : Dé tring
751 | | Cheo thuinambo
16.08 || Comtrau
= || Dé do
— 501 . Tra 5
ramtrang
2 I Bb dé vo do
|| Cho x6t
| L_| Boiloi tring
25 44.09 40.36 Oiring
Cheo tia
Loai khac
0 .
OTC 1 OTC 2 OTC3

Hinh 3. Céu tric t6 thanh cia cic 1am phin tai KVNC
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D6i véi trang thai rimg trung binh (OTC 1),
chi ¢6 5 loai thuc su c6 y nghia vé mit sinh
thai (IVI > 5%) tao thanh nhom loai wu thé véi
tong gid tri IVI% chiém 68,68%; bao gdm
Cheo tia (Engelhardtia roxburghiana), Chay
xiém (Buchanania siamensis), B6 d& vo do
(Styrax  suberifolium), Cho xo6t (Schima
superba) va Oi ring (Tristaniopsis burmanica)
(Hinh 3). O trang thai rimg giau (OTC 2 va 3),
nhom loai cay wu thé c6 sy khac biét rd rang vé
s6 lugng va thanh phan loai cay. Nhom loai vu
thé cia OTC 2 gém 3 loai 1a Boi 10i vang
(Litsea pierrei), Cho x6t va Tram tréng

(Syzygium wightianum); 3 loai nay c6 tong IVI%

chiém 55,9% so véi 61 loai khac. Trong khi do,
nhom loai wu thé cia OTC 3 gdm 5 loai 1a Cho

x6t, Com trau (Elaeocarpus floribundus), Dé
d6  (Lithocarpus — ducampii), Dé tring
(Lithocarpus dealbatus) va Cheo thui nam bd
(Helicia cochinchinensis); tong IVI% cua 5
loai wu thé chiém 59,64%.

Thudc cung mét kiéu rimg, nhung do tac
dong cua cac nhan t bén ngoai khac nhau co
thé xudt hién cac quﬁn lac thyc vat thir sinh voi
céu trac to thanh khac nhau (Nguyén Nghia
Thin, 2004). Két qua phan tich cho thay, chi sd
tuong dong SI bién dong tir 0,598-0,754 (Bang
2). Thanh phan loai giita cac 14m phan cua
trang thai rimg gidu c6 su twong dong cao
(0,754), trong khi gitra trang thai rung trung
binh va ring giau chi s6 twong dong SI thip
hon (0,598-0,649).

Bang 2. Chi s6 twong dong SI giira cac 1im phan

LAm phén OTC 1 OTC 2 OTC 3
OTC 1 1 0,598 0,649
OTC 2 1 0,754
OTC 3 1

Két qua phén tich biéu dd Venn ciing chi ra
rang, s6 loai c6 pham vi phan b rong & KVNC
1a nhiéu hon so vdi cac loai c¢6 pham vi phan
b hep (Hinh 4). Trong khu vic nghién ciru, ¢6

t6i 31 loai xuét hién & ca 3 14m phan, trong s6
d6 cac loai cay uu thé déu c6 mat; sd loai co
pham vi phan b hep tai KVNC bién dong tir
7-14 loai.

OTC.1
| oTC.2
[ otc.3

Hinh 4. Biéu d6 Venn mé ta sy twong dong vé thanh phin loii ciia cac 1Am phén

3.2.2. Ciu tric dwong kinh va chiéu cao ciia
cdc lam phan

Phén b sb cay theo cap duong kinh (N/D; 3)
dugc mo phong bang phan bd Khoang cach va

phan bd sb cay theo cép chiéu cao (N/Hy)
duge md phong theo phan bd Weibull, két qua
dugc thé hién trong bang 3.
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Bing 3. Két qua md phéng cau tric dwong kinh va chi€u cao ctia cac 1am phan

OTC  Chi tiéu - Tha;n % - Ltink 2o (k)  Kétluan
1 0,44 0,26 7,78 11,07 HY
2 D 0,67 0,25 14,52 16,92 HY
3 0,71 0,18 13,65 18,31 HY
1 2,43 0,018 1,33 9,49 HY
2 Hin 2,34 0,003 12,16 18,31 HY
3 2,11 0,007 9,61 16,92 HY

Két qua nghién ctru cdu tric dudng kinh
cho thay, phan b6 Khoang cach mé phong tot
cho phan bé thuc nghiém, trong khi d6 phan bd
Weibull pht hop dé mé phong cdu trac chiéu
cao clia cdy ring trong cac 1am phan.

Céu trac duong kinh c6 dang hinh chir J
nguoc, s6 cdy tdp trung phan 16n & cic cip
kinh nho (6-22 cm), sb cay & cac cap kinh 16n
it hon, diéu nay chi ra rang cac 1am phan trong
KVNC c6 sy da dang vé sinh truong va day
ciing 1a dic trung vé cdu trac dudng kinh cua
rimg tu nhién hdn loai khac tudi (Hinh 5a-c).
So v&i phan bd 1y thuyét, s cay thuc té it hon
& cac cap kinh 10, 16 cm (TXB) va cac cip
kinh 18, 20, 30 cm (TXG). Nghién ctru vé cu
trac duong kinh trén ddi tuong ring thudng
xanh 14 rong & trong nude da cé rat nhiéu, cac
nghién ctru trude ddy ciing chi ra rang phan b
s6 cay theo cip duong kinh cia ciy riung tu
nhién thudng c6 xu hudng giam dan (Nguyén
Thi Thu Hién, 2015). Két qua ctia nghién ctru
nay c6 su twong dong so véi két qua cta nhidu
tac gia da cong bd trude day. Khi nghién ctu
vé ciu tric rung va da dang loai cay gd cua

= Phan bd Iy thuyét

kiéu rimg 14 rong thuong xanh tai VQG Ba Bé,
Cao Thi Thu Hién va cong sy (2019) phat hién
phan bd Khoang cach ¢ thé mé phong t6t cdu
tric dudng kinh cta cac 14m phan. Nguyén Thi
Thu Hién (2015) cling nhan dinh, co thé su
dung phan bd Khoang cach va phan bd
Weibull ¢ mé phong ciu tric dudng kinh cia
ciy rimg trong cac 1am phan cua kiéu rimg tu
nhién 14 rong thuong xanh & mot s6 khu rimg
dac dung mién Béc Viét Nam.

Két qua mo phong ciu tric chidu cao theo
phan bd Weibull cho thiy, phan bd sé ciy theo
cap chiéu cao cua cdy rimg c6 dang mot dinh
léch trai (< 3). S6 cay tap trung nhidu & cap
chiéu cao 7-9 m (TXB) va 11-17 m (TXG)
(Hinh 5d-f). So v6i phan bé 1y thuyét, phan bd
thuyc nghiém tuong ddi tiém can; & trang thai
rimg gidu sd cdy & cac cdp chiéu cao 5-7 m it
hon so v6i phan bd 1y thuyét. Két qua nghién
ctru cau tric chidu cao cua cac 1am phan ciing
chi ra rang, céu trc tang tan & trang thai ring
giau la phtrc tap hon so véi rung trung binh (da
dang cac cip chiéu cao).

I Phan bé thuc nghiém N/D

(a) OTC 1 (b) OTC2 (c) OTC3
800 3505 2501 =
s 6001 280- 2001
< 210- 1501
& 400"
S 140+ 1001
Z 2007 701 50
OIIIIIIIIIII 0IIIIIIIIIIIIIIIIII 0IIIIIIIIIIIIIIIII
6 14 22 30 38 46 6 18 30 42 54 6674 6 18 30 42 546270
D, 3 (cm) D, 3 (cm) D, ; (cm)

Hinh 5. Phén bb s6 ciy theo cip dwong kinh va chiu cao ciia cac 1am phén
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— Phan bd Iy thuyét

E Phan bé thue nghiém N/H

(d)OTC 1 (e) OTC 2 (H)OTC3
640 1 i 240 200 1
~ 2001
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Hinh 5 (tiép). Phan bd sb cdy theo cAp dwong kinh va chiéu cao ciia cic 1am phin

3.2.3. Quy ludt twong quan giita chiéu cao va
dwong kinh cua cdy rung
Két qua thir nghiém 4 dang phuong trinh
biéu dién méi twong quan giita Hy, va D13 cla
cdy rimg & cac 1am phan nghién ctru dugc tong
hop trong Bang 4. T dan liéu trong Bang 4
cho thiy, hé s6 xac dinh R? dao dong tir 0,54-
0,691; didu nay chimg t6 ca 4 dang ham S,
Logarit, Power, Compound déu c6 thé mo ta
t5t quy luat twong quan giita chiéu cao va
Trang thai rung trung binh:
Trang thai rung giau:

duong kinh. D6i véi trang thai ring trung binh
(OTC 1), ham Logarit v&i hé sé R? 16n nhat
(0,637), chi s6 SE nho va cac tham s6 déu ton
tai trong tong thé véi Sigf. < 0,05; trong khi d6
ham Power c6 hé sb R? 1on nhat d6i véi trang
thai rung giau (0,691 va 0,682), do d6 2 dang
ham nay duoc lira chon dé biéu dién mbi twong
quan Hyw/D1 3 ctia ciy rirng trong cc 1am phan.
Phuong trinh cu thé nhu sau:

Hyn = -2,282 + 4,570 * In(D; 3) (OTC 1)
Hyn = 3,297 * Dy ;%08 (OTC 2)
Hyn = 3,137 * Dy 3%°% (OTC 3)

Bang 4. Két qua lra chon dang twong quan H,./D1 3 cho cAc 1dm phén tai KVNC

OTC Ham R? SE Sig.f a b
Logarit 0,637 0,407 0,000 2,282 4,470
1 Power 0,604 0,237 0,000 2,544 0,486
Compound 0,534 0,352 0,000 5,391 1,036
S 0,540 0,461 0,000 2,611 -5,317
Logarit 0,690 0,506 0,000 -4,766 6,865
5 Power 0,691 0,461 0,000 3,297 0,508
Compound 0,588 0,549 0,000 7,973 1,028
S 0,594 0,684 0,000 3,040 -6,159
Logarit 0,645 0,719 0,000 -5,039 6,783
3 Power 0,682 0,475 0,000 3,137 0,509
Compound 0,597 0,667 0,000 7,936 1,025
S 0,622 0,607 0,000 3,053 -6,782

3.3. Pic diém céu tric khong gian caa cac
1am phan

Cac Hinh 6a-c lan luot 1a luge d6 Voronoi
clia cdy rimg trong cac 1am phan, tmg v6i mdi da
giac Voronoi trén luge d6 13 1 ca thé ciy trong 6
nghién ctru, di¢n tich trung binh cua cac da giac

Voronoi giam khi mat d§ cta cay rung tang Ién.
Luogc d0 Voronoi ngoai kha ning mé ta ciu tric
khong gian ciia rimg con c¢6 thé phan anh dong
thai tai sinh dya trén sy hinh thanh va thay doi
cac khoang tréng trén luge do (céu trac vét kham
khong ¢b dinh) (Zhao va cong su, 2010).
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(a) OTC 1

1 L AT

(b) OTC 2

Tay - Nam (m)

Tay - Nam (m)

Tay - Nam (m)

Hinh 6. Lwgc dd Voronoi ciia ciy rirng trong cac 1am phén

Két qua phan tich céu trac khong gian cua
cac lam phﬁn va céc loai uu thé dua trén do tu
hop cho thdy, mé hinh khong gian cua cy
rimg trong 3 1am phan chu yéu 1a kiéu cum va
ngau nhién (Hinh 7). Dbi véi trang thai rimg
trung binh, m6 hinh khong gian cua cay rung,
ctia 5 loai uu thé va tinh riéng cho timg loai 1a
phan b kiéu cum (ngoai trir loai Cheo tia phan
bd kiéu ngdu nhién) (Hinh 7a). O trang thai
rimg gidu c¢6 sy khac biét rit 6 rang vé mé
hinh khong gian cua céc loai cdy trong cac lam
phan (Hinh 7b va c); cdy rimg c6 phan bd kiéu
cum & OTC 2 va c6 phan bd kiéu ngéu nhién &
OTC 3, diéu nay co thé do mat do cua cac 1am
phan chénh léch 16n (325 cay/ha). Két qua
nghién ctru nay co sy twong dong so véi mot s6

nghién ctru vé ciu tric khong gian rimg dai
duge cong bd trude day. Nghién ciru duoc thyuc
hién bdi Nguyén Vin Quy va cong su (2021)
d4 phat hién mat do chi phdi mé hinh phan bd
khong gian cua cay rung tu nhién tai Khu bao
ton thién nhién NGi Ong, tinh Binh Thuan.
Trong nghién ctru cia Nguyén Vin Quy va
cong sur (2021) tai Khu bao ton thién nhién Binh
Chau — Phudc Buu, cac tac gia cling da chung
minh viéc st dung chi s6 do tu hop (CV) dua
trén lugc dd Voronoi cho két qua hoan toan
tuong ddng so voi phuong phap st dung hé sb
ddng goc dua trén mdi quan hé cua cac cay lan
can, nhung phuong phap dua trén lugc do
Voronoi ¢6 nhiéu vu diém nhu phan anh ciu
trac khong gian ctia 1am phan ¢ muc vi mé hon.

] Phan b cum E Phan bé ngau nhién

(a) OTC 1 (b) OTC 2 (c)OTC 3
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Hinh 7. Pic diém tu hop (CV) ciia cdc loai ciy trong cic 1am phin
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3.4. Moi quan hé ciia cdc loai ciy rirng

Két qua phan tich méi quan hé twong tac
(do thudng gip, quan hé twong hd) cua cac loai
trong cic 1am phan duoc thé hién trén so do
nhéanh CD (Hinh 8).

0 mic twong dong 40%, cac loai trong
nhom loai wu thé cta 1am phan thudc trang thai
rimg trung binh thudng xuét hién cung nhau
(Chay xiém, B6 dé vo do, Cho x6t, Oi ring va
Cheo tia cung nam trén mot nhoém nho cla so
dd nhanh CD). Tuong ty, & muc twong dong
38-42%, cac loai trong nhom loai wu thé cua
trang thai rung giau ciing thudc cung mot

nhom nho trén so d6 nhanh CD. Két qua phan
tich so d6 nhanh két hop vé6i biéu dd Venn cho
thdy, cac loai wu thé trong cac 1am phan nghién
ciru déu 1a loai c6 khu vuc phan bd rong,
chung thudong xuét hién cung nhau va c6 mdi
quan hé twong hd vé mit sinh thai, day 1a mot
trong nhitng cin cir quan trong dé xiy dung
danh luc cac loai cay phuc vu cho viéc tré)ng
b6 sung, lam giau rimg hodc trong rimg méi &
khu vuc phuc héi sinh thai duoc phép tac dong
tai VQG Kon Ka Kinh hodc ¢ nhitng noi c6
didu kién 1ap dia, khi hau twong dong so véi
khu vyc nghién ctru.

Cam

%

Dé do
Btra rirng )
é tréng
A ,/'

Clrtngwa balansa

Xoan dao

Bb dé vé do

Hinh 8. Méi quan hé ciia cAc loai cdy trong OTC 1 dwoc phan tich bing so' @6 nhanh CD
Trich I trong 3 so do nhanh CD mé ta moi quan hé cua cdc loai ¢ cdc lam phan nghién ciru

4. KET LUAN

Nghién ctru dugc thuc hién dé giup hiéu rd
hon vé dic diém cau trac rimg tu nhién & VQG
Kon Ka Kinh, tinh Gia Lai. Tai khu vuc nghién
ctru, ba 1am phan thudc 2 trang thai rimg trung
binh (OTC 1) va rung giau (OTC 2 va 3) cua
kiéu rimg 14 rong thuong xanh da duoc phén
tich dinh lugng vé cdu triic phi khéng gian va
khong gian.

Mat do cua cac lam phﬁn dao dong tur 997-
1839 cay/ha; duong kinh ngang nguc binh
quan dao dong tir 11,44-17,26 cm; chidu cao
vat ngon tir 8,23-13,06 m; tong tiét dién ngang
va trit lugng cia cac 1am phan dao dong la
22,70-35,23 m*/ha va 101,65-284,47 m’/ha.

Ciu truc t6 thanh cta cac 1am phan dao
dong tir 53-64 loai, trong d6 so loai cua trang
thai rimg giau nhiéu hon so véi trang thai rimg
trung binh. Trong trang thai rung trung binh c6
5 loai cay thuc sy c6 ¥ nghia vé mit sinh thai
tao nén nhom loai uu thé, trong khi d6 ¢ trang
thai rimg giau nhom loai cdy wu thé lan luot 13
3 loai (OTC 2) va 5 loai (OTC 3). Su tuong
dong vé thanh phan loai giita cac lam phan
thudc cung mot trang thai rung la cao hon so
voi gitra cac trang thai rung khac nhau. Céc loai
cay uu thé trong cac 1am phan déu 1a cac loai c6
khu vire phan b rong tai VQG Kon Ka Kinh.

Phén bé Khoang cach mé phong tét ciu trac
duong kinh, trong khi d6 phan bé Weibull
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thich hop dé mo phong céu triic chidu cao cta
cdy rimg. Mdi twong quan giita chiéu cao va
duong kinh cta cdy ring trong cac 1am phan
¢ thé méd phdéng dudi 4 dang ham S, Logarit,
Power, Compound; tuy nhién, dbi voi trang
thai riung trung binh ham Logarit 1a thich hop
nhat va ¢ trang thai rimg giau 1a ham Power.
Mb hinh phan bd khong gian cta ciy rimg
chi1 yéu 14 phan bd cum va ngiu nhién. Mat d6
ctia 1am phan c6 anh huéng dén mé hinh phan
bd khong gian cia cac loai trén mit dat rimg;
cac loai cdy uu thé cia trang thai rimg trung
binh va giau véi mat d6 cao > 1300 cay/ha chu
yéu c6 phan bd kiéu cum; ¢ mat do dudi 1000
ciy/ha, cac loai cdy wu thé chu yéu co kiéu
phan bd 1 ngau nhién. Céc loai cy wu thé cua
cac 1am phan c6 pham vi phan bd rong, thuong
xuét hién cing nhau va c6 quan hé tuong hd vé
mat sinh thai & muc tuong dong tir 38-42%
trén so d6 nhanh CD.
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SPATIAL AND NON-SPATIAL STRUCTURAL CHARACTERISTICS
OF NATURAL FOREST IN KON KA KINH NATIONAL PARK,
GIA LAI PROVINCE
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SUMMARY
A comprehensive understanding of forest structure is one of the essential conditions in sustainable forest
management. This article presents the research results on the spatial and non-spatial structural characteristics of
the medium and rich natural forests in Kon Ka Kinh National Park, Gia Lai province. Data was collected from
three 1 ha-plots (100x100 m) of three stands in the evergreen broadleaved forest of the study area. Research
results show that only three to five species are ecologically dominant species among fifty-three to sixty-four
species of two forest types. The diameter structure of forest trees follows the Distance distribution, meanwhile,
the height structure follows the Weibull distribution. The functions Logarithmic and Power are the two most
suited functions that describe the relationship between the height and diameter of forest trees in the studied
stands. The spatial patterns of species were mainly aggregation and randomness. Most dominant species often
grow together and among them have a mutual relationship at a similarity of 38-42 percent. These results are a
basis to assess the values of forests and to make plans for sustainable forest management in Kon Ka Kinh

Keywords: evergreen forest, Kon Ka Kinh, non-spatial forest structure, species relationship, Voronoi

National Park.
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