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PAC PIEM CAU TRUC VA SINH KHOI TREN MAT DAT
CUA CAC TRANG THAI RUNG TUNHIEN
TAI BAN QUAN LY RUNG PHONG HO LA NGA, TiNH LAM PONG

Nguyén Trong Nam'!, Phiing Vin Khen', Phung Vin Tinh% Phung Vin Khang',
Pham Vin Dinh!, Hoang Trung Phong'

Wién Khoa hoc Lam nghiép Nam B¢
’Trung tam Nghién ciru thuc nghiém Lam nghiép Péng Nam B¢

TOM TAT

Nghién ctru cau triic va sinh khéi rimg cung cip co sé khoa hoc cho danh gia chirc nang sinh thai va quan ly bén vimng cac
quan xa thuc vat rimg. Nghién ciru sir dung dit liéu diéu tra 102 6 mau (500 m?) va 408 6 dang ban (25 m?) dé danh gia céu
tric va sinh khdi trén mit dét cta cc trang thai rimg tu nhién 1a rong thuong xanh va hdn giao gd - tre nira tai Ban Quan 1y
Rumg phong ho La Nga, tinh Lam Ddong. Két qua nghién ciru cho thiy, mat do binh quan tang cdy cao tir 522 cdy/ha & trang
thai rimg hdn giao (HG) dén 836 ciy/ha & trang thai rimg giau (TXG), véi s6 loai c6 IVI > 5% dao dong tir 3 dén 7 & mdi
trang thai ring. Phan bé s cy theo duong kinh, chiéu cao phit hop véi phan bd Meyer va Weibull 6 HG. Mét do cdy tai sinh
tir 3.740 cay/ha (TXG) dén 4.324 cAy/ha tai trang thai rimg nghéo (TXN). Chét lugng cdy tai sinh & mirc trung binh, ty 18 ciy
tai sinh c6 trién vong nho hon 35%. Sinh khéi khac nhau rd rét giita cac trang thai rimg, cao nhit 1a TXG véi 201,0 (tdn/ha)
va thap nhat 1a TXN vai 75,1 (tin/ha). Két qua nghién ciru cung cp co so khoa hoc cho quan 1y rimg bén viing va dinh huéng
phuc hdi cac trang thai rimg tai khu vyc nghién ctru, trong d6 nhan manh ring viéc béo ton va duy tri nhom cdy c6 duong kinh
16n trong 1am phan gitr vai tro then chét déi véi kha nang tich lity sinh khéi va lwu trit carbon.

Tir khéa: Carbon ring, cau tric, rimg ty nhién, sinh khéi, tinh Lam Ddng.
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ABSTRACT

Research on the structure and biomass of natural forests provides an essential scientific basis for assessing ecological functions
and supporting sustainable forest management. This study utilized data from 102 sample plots (500 m?) and 408 subplots
(25 m?) to evaluate the stand structure and above — ground biomass (AGB) of evergreen broadleaf forests and woody -
bamboo mixed forests in La Nga Protection Forest Management Board, Lam Dong province. Results showed that the mean
stem density of the overstorey varied across forest types, ranging from 522 trees/ha in woody — bamboo mixed forests (HG)
to 836 trees/ha in rich forests (TXG). The number of dominant species (IVI > 5%) varied between 3 and 7 across the different
forest types. Tree diameter and height distributions in HG were well - fitted to the Meyer function and Weibull distribution,
respectively. Regeneration density ranged from 3,740 trees/ha in TXG to 4,324 trees/ha in poor forests (TXN). However,
regeneration quality was generally moderate, with promising regeneration accounting for less than 35% of the total density.
AGB differed significantly among forest types, with the highest value observed in TXG (201.0 ton/ ha) and the lowest in TXN
(75.1 ton/ha). The study highlights that conserving and maintaining large — diameter trees is a key strategy for enhancing
biomass accumulation and carbon storage, thereby supporting sustainable forest management and restoration.

Keywords: Forest biomass, forest carbon, forest structure, Lam Dong province, natural forests.
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I. PAT VAN PE

Rung nhiét déi dong vai tro quan trong trong vige
bao ton da dang sinh hoc, diéu hoa khi hau va duy
tri cac chu trinh sinh thai toan cau (Artaxo ef al.,
2022). Bong thoi, rimg nhiét déi 1a bé chia carbon
16n, gop phan giam phat thai khi nha kinh va hd trg
sinh ké cho con nguoi (Kreier, 2022). Tuy nhién,
trong nhitng thap ky gan ddy, rimg tu nhién & Viét
Nam da va dang chiu 4p lyc 16n do khai thac gb
va cac hoat dong chuyén ddi muc dich st dung dét
trai phép, dan dén suy giam cac chtc ning sinh
thai ciia rimg (Mermoz et al., 2021). Dé quan 1y
va phuc hdi cac trang thai rimg tu nhién thir sinh
nay can phai c6 nhitng danh gia vé ciu trac, ciing
nhu kha nang tich trit carbon cua tung trang thai
trong cac diéu kién 1ap dia cu thé (Aththorick et
al., 2018, Nguyén Toan Thing ef al., 2025). Ciu
trac 1a dac diém quan trong ctia hé sinh thai rimg,
no6 chi phdi qua trinh sinh truéng va tir vong cia
ciy rimng, ciing nhu phan b cac ngudn tai nguyén,
didu kién sdng cho toan bo cac sinh vat trong quin
xa thyc vat rung (de Quesada and Kuuluvainen,
2020). Bén canh d6, cau trac khong gian ba chiu
clia tan rimg dong vai tro quyét dinh ddi v6i nang
suét, kha nang hap thu carbon va mirc d6 da dang
sinh hoc (Nguyén Minh Canh et al., 2025). Trong
b6i canh bién dbi khi hau, ring ty nhién dong vai
trd quan trong trong viéc hap thu va luu trit carbon,
qua d6 gop phan giam phat thai khi nha kinh. Cac
chuong trinh nhw REDD+ yéu cau nhitng danh gia
dinh luong dang tin cay vé cdu triic rimg va sinh
khdi nham phuc vu cong tac do dac, bao cao va
thdm tra lugng carbon rung. Do d6, viéc nghién
clru cdu triic va sinh khéi ctia cac trang thai rimg tu
nhién 14 co so khoa hoc thiét yéu dé danh gia chuc
ning sinh thai, phuc vu quan 1y rimg bén vitng va
thyc hién cac cam két giam phat thai.

Ban Quan ly Rung phong ho La Nga dugc thanh
lap theo Quyét dinh s 1934/QD-UBND ngay
26/7/2006 cua Uy ban Nhan dén tinh Binh Thuén
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(nay 1a tinh Lam Ddng), trén co s tich mot phan
lam phan tr Ban Quan ly Rung phong ho Tri An
truéc day. Hién nay, Ban Quan ly Rung phong
ho La Nga quan ly tong dién tich rimg va dat 1am
nghiép la 19.505,12 ha, trong d6 dién tich rung tu
nhién chiém 18.664,38 ha. Mic du khu vuc nay co
dién tich rimg ty nhién 16n, bao gébm nhiéu kiéu
rung voi mic d6 da dang sinh hoc va chirc nang
sinh thai cao, song dén nay van chua cé cac nghién
ctru khoa hoc toan dién nhim danh gia dac diém
céu tric ciing nhu luong sinh khdi tich trit ciia cac
trang thai rung tai day.

Xuat phat tir vai tro sinh thai va gia tri bao ton
ctia khu vire nay, nghién ctru duoc thuc hién nham
bo sung co so dir liéu khoa hoc vé céu tric va
sinh khdi ctia cac trang thai rimg ty nhién 1a rong
thuong xanh va hdn giao gd - tre nira tai Ban Quan
ly Rung phong ho La Nga, tinh Lam Pong. Két
qua nghién ctru gép phan cung cp ludn cir khoa
hoc cho viéc dé xuét cac giai phap quan 1y va phat
trién bén vimng, ciing nhu udc tinh gia tri hip thy
carbon cua cac quén xa thuc vat rung tai khu vuc
nghién ctu.

I1. PIA PIEM VA PHUONG PHAP
NGHIEN CUU

2.1. Pia diém nghién ciru

Nghién ctru dugc thuc hién tai cac trang thai ring
tu nhién 14 rong thudng xanh va hdn giao gb - tre
ntra thuoc Ban Quan Iy Rung phong hd La Nga, tinh
Lam Déng (Binh Thuan cii), cé toa do X tir 414.000
- 430.000; Y tr 1.231.000 - 1.259.000 (VN 2000,
108 do 30 phut mui 3). Khu vyc nghién ctru cé dia
hinh ddi nti trong dbi phrc tap véi do cao dao dong
tir 300 m dén 1.500 m so voi mue nude bién, dd doc
tir 10 - 35°. Khu vue nghién ctru ¢6 khi hau nhiét doi
gi6 mua vadi hai mua khoé va mua phan biét ro rét.
Tho nhudng gom cac loai chinh 1 Feralit d6 vang,
dat den Luvisols, dit mun vang do trén nai Alisols
va dét x6i mon tro s6i d4 Leptosol.



Tap chi KHLN 2026

Nguyén Trong Nam et al., 2026 (S8 4)

| Cambodia

: | { phkLa

Lim Biong

Fhu vye
Fighiin g

| Tnanh phé 6
_ ChiMinh - Bidn Bong

(Vi Nam)

Hinh 1. Ban db vi tri cac 6 tiéu chuin nghién ciu

2.2. Phwong phap thu thap sb liéu

Dit liéu dugc thu thap trén 4 trang thai rimg: Hon
giao gd - tre nira (HG), rimg 14 rong thuong xanh
giau (TXG), rung 14 rong thuong xanh trung binh
(TXB) va rung 14 rong thuong xanh nghéo (TXN)
dua vao cach phan chia hién trang rung tai Thong
tu s6 16/2025/TT-BNNMT ngay 19/6/2025 ciia Bo
Nong nghiép va Moi truong. Day 1a 4 trang thai
rumg chiém dién tich chu yéu trong toan bd lam
phan. Téng $6 102 6 mau hinh chit nhat véi dién
tich 500 m? (25 x 20 m) dugc lap theo phwong
phap phan ting dya vao ban db hién trang rimg
ctia khu vuc nghién ciru. Trong d6, mdi mot ting
1a mot hién trang rimg, trong mdi tang cac mau
duogc lay ngu nhién trén toan bo dién tich nghién
clru (mAu ngiu nhién phén ting - stratified random
sampling), sao cho khoing cich giita cic mau
trong mot tang 16n hon 200 m. Ngoai ra, s luong
6 mau duoc phan bo ty 1é thuan vai dién tich thuc
té cua timg trang thai trong khu vuc nghién ctru.

Cu thé, trong 102 6 mau duoc lap c6 40 6 HG, 5 6
TXG, 24 6 TXB va 33 TXN, vi tri cac 6 tiéu chudn
duoc thé hién & hinh 1.

Trong mdi 6 tiéu chudn xac dinh cac chi tiéu ting
ciy gb gdm: loai cay gb duoc xac dinh theo Trén
Hop (2002); duong kinh ngang nguc vi tri 1,3 m
(D, cm) nhiing cay c6 duong kinh 16n hon hoac
bang 6 cm; do chiéu cao vit ngon bang thudc
Blume bleiss (H, m). Dé diéu tra cdy tai sinh, lap 6
dang ban c6 dién tich 25 m? (5 x 5m) 6 4 gbc ciia 6
tiéu chuan chinh. Do dém tit ca cay tai sinh cac chi
tiéu thu thap gdm: tén loai cdy, chiéu cao vat ngon,
ngudn gbc ciy tai sinh, chat lugng cay tai sinh va
xéc dinh cdy tai sinh c6 trién vong. Sir dung thudc
do cao c6 chia vach khoang cach dé do chiéu cao
cAy tai sinh, do chiéu cao theo yéu cdu cua didu
tra, dam bao tdi thiéu 7 cép: Dudi 0,5 m; tir 0,5
m dén duéi 1,0 m; tr 1,0 m dén dudi 1,5 m; tir
1,5 dén duéi 2 m; tir 2,0 m dén dudi 3,0 m; tir 3,0
m dén dudi 5 m, va tir 5,0 trd 1én. Panh gid chat
lugng cay tai sinh theo 3 cap:(1) Cay chat luong
t6t (A): cdy than thang, khong cut ngon, tan 1a phat
trién can d6i, khong bi sau, bénh hai; (2) Cay chat
lwong trung binh (B): cdy than khong thing, sirc
sinh truong trung binh, tan Iéch it, co biéu hién
bi sau, bénh hai;(3) Cay chat luong xau (C): cay
cong queo, sirc sinh trudng kém, tan 1éch nhiéu, bi
sau, bénh hai. Ngoai ra, cay tai sinh co6 trién vong
la nhitng ciy c6 chiéu cao 16n hon 2,0 m va phai
vuot qua tﬁng cay bui, tham tuoi; tan 1a phat trién
déu, khong cong queo, khong sdu bénh va khong
cut ngon.

2.3. Xir Iy so liéu
Té thanh tdng ciy cao dugc xac dinh dua vao chi
s6 gia tri quan trong IVI% theo cong thuc (Thai
Van Trung, 1999):

VI = (Ni% + G;% + Vi%)

(1
Trong do:

N% 1a ty 18 % s6 cay theo loai;

G% la ty 1& % tiét dién ngang theo loai;

V% la ty 1& % thé tich theo loai.
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Khi mot nhom lodi cay trong d6 cac cay co
IVI> 5% va c6 tong IVI > 40% thi dugc goi nhom
loi cay wu thé va dong uu thé.

T thanh tang cdy tai sinh duoc x4c dinh theo cong
thie (Nguyén Minh Canh et al., 2025):

IV = (%) <100 2)

Trong do:
ni (cay/ha) 1a sé cay tai sinh ctia loai i;
N (cay/ha) la mat do cay tai sinh cua tit ca cac
lodi cay go.
Su tuong dong giita thanh phan cdy tai sinh véi
thanh phém cdy cao duoc xac dinh dua vao hé
s6 tuong dong cua Sorensen theo cong thirc
(Sorensen, 1948):

B (2x¢) y
CS_[(a+b)} 100 (3)

Trong do6: a, b va ¢ twong ng 1a s6 loai cay tai

sinh, cdy cao va loai chung giong nhau giira tang
cay tai sinh va tang cdy cao ¢ moi trang thai rirng.

Phan bd loai cdy tai sinh trén mat dat dua vao
phuong phap ty s6 theo cong thirc:
g2
W=— 4
< “4)

Trong cong thirc trén S? 1a phuong sai va X 1a sb
ciy trung binh trén 6 quan sat. Néu phan bd cay
trén cac 6 13 tuén theo luat Poisson thi ty sb trén
bang 1 (phan bd Poisson ¢6 ky vong bing phwong
sai) va nguoi ta cling chimg minh duoc rang:
W-1

=g &)

2

n-1

T

w

Tcophanbotvéin—1bactudova S, =
Néu trj tuyét doi cua T <t,, ta c6 phin bo ngau
nhién, néu tri s6 duong cuia T >t /, 1a phan bo cum
vanéu tri sO &m ciia T <—t,/, c6 phan bo cach déu.
C6 rat nhiéu mo hinh ly thuyct d¢ md phong phan
bd so cay theo duong kinh va chi€u cao cho cac
quan xa thyc vat rung, tuy nhién trong nghién clru
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nay chung t6i sir dung 2 phan b thuong gip 13 phan
b Meyer va Weibull 2 tham s6 dé mo phong quy
luat phan bd sb cay theo duong kinh (N/D) va theo
chiéu cao (N/H) (Nguyén Hai Tuét et al., 2006).
Phan bd giam Meyer 1 phan b xé4c suat ctia bién
ngau nhién lién tuc véi ham mat do xac SuAt:
_BX
o.e x>0
f(x) = (6)
0 x <0

Trong do, o. va B 1a cac tham sb ctia phan bd Meyer.
Phan bé Weibull v6i ham mat d6 c¢6 dang:
f(x)=a.r.x*" ™" (7)

Trong d6, o va A 1a hai tham sd cua phan bd
Weibull.

Tiéu chuan %> dung dé kiém tra gia thuyét H, vé
mirc d6 phu hop ciia phan bé thuc nghiém véi phan
bé ly thuyét. Néu gid tri x> (kiém tra) 1on hon x>
(tra bang) thi gia thuyét H, bj bac bo, tirc phan bd
thuc nghiém khong phu hop véi phan b 1y thuyét;
nguoc lai gia thuyét H, dugc chdp nhan hay phan
b thuc nghiém phu hop véi phan bd 1y thuyét.
Sinh khdi trén mat dat (AGB) cua timg cac thé cay
rimg duoc tinh dwa vao s6 tay hudng dan ky thuat
diéu tra rimg kém theo Quyét dinh 145/QP-KL-CDS
ngay 18 thang 06 nam 2024 ciia Cyc Kiém lam.

10000
Trong do: D 1a duong kinh ngang nguc

2
AGB = 277,273 x (D2 y ﬂ) 107 (8)

Hmt 13 chiéu cao men than (Hmt = 1,04 x H) cta

cac cay go trong 0 ti€u chuan.

Nghién ciru sit dung kiém dinh phi tham s6
Kruskal — Wallis dé so sanh su khéac biét AGB gilta
cac trang thai rung. Trong truong hop phat hién
su khac biét co y nghia, tiép tuc su dung phép thir
Dunn’s test dé tién hanh phan hang AGB céc trang
thai va cac gia tri y nghia duoc hiéu chinh bang
phwong phap Bonferroni nhim kiém soat sy gia
tang sai s6 loai I trong cac so sanh nhiéu lan.
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III.KET QUA NGHIEN CUU VA THAO LUAN
3.1. Pic diém ciu tric tAng ciy cao
3.1.1. T6 thanh ting cdy cao

Két qua bang 1 cho thdy, s loi trong cic trang
thai rimg TXN, TXB, HG va TXG lan luot 1a 91,
88, 82 va 36. Trong do c6 2 loai thudc Danh luc Do
Viét Nam nam 2024 ¢ cip EN va nhom IIA theo
Thong tu s6 27/2025/TT-BNNMT ngay 24/6/2025
cua B§ Nong nghi¢p va Méi truong, danh muc
loai nguy cip quy hiém la Cam lai (Dalbergia
oliveri Gamble ex Prain) va Tric (Dalbergia
cochinchinensis Pierre). Céac trang thai rumg cé
3 dén 7 loai véi chi s6 IVI 16n hon 5%. Cu thé,
trang thai ring hon giao gd — tre nita mat do cay
g0 14 522 cay/ha véi 3 loai uu thé 1a Bing lang 6i
(IVI=6,12%),D¢ (IVI=5,92%)vaCam (IVI=5%).
Rung 14 rong thuong xanh giau voi mat do trung

binh 836 cdy/ha v&i 7 loai uu thé 1a Boi 10i
(IVI = 13,78%), D¢ (IVI = 12,53%), Cam

(IVI = 11,61%), Huynh (IVI = 9,1%), Gidi
(IVI = 5,84%), Tram (IVI = 5,72%) va Tram
(IVI=5,23%) vé6i tong IVI ctia 7 loai wu thé chiém
63,8%. Rung 1a rong thuong xanh trung binh mat
d6 684 cay/ha voi 4 loai wu thé bao gdm Tram

(IVI=7,82%), Banglangdi(IVI=7,15%), Binhlinh
long (IVI=5,76%) va Ko nia (IVI=5,35%). Rung
la rong thuong xanh nghéo voi méat dg 716 cay/ha
v6i 3 loai ¢6 IVI 16n hon 5% bao gom Dé (5,76%),
Tram (5,7%) va Thanh nganh (5,3%). Mat d6 cac
trang thai rung tu nhién tai Ban QLRPH La Nga
tir 522 - 836 cay/ha, tuong dong véi rung kin
thuong xanh 4m nhiét doi tai Ban Quan 1y Rimg
phong ho Tan Phu mat do tor 616 - 747 cay/ha
(Lé Van Long et al., 2017, Phan Minh Xuan,
2012), cao hon so voi cac trang thai rung tai Khu
Bio ton Thién nhién (Khu BTTN) Nui Ong véi
mat do 406 cay/ha (Tran Van Cong et al., 2024),
tuy nhién mat do thap hon so v6i rimg ty nhién 14
rong thuong xanh giau tai Khu BTTN - Van hoa
Béng Nai, tinh Béng Nai voi mat do 1.112 cay/ha
(Nguyén Minh Canh et al., 2025). Vé thanh phan
loai, trang thai TXG ¢ khu vuc nghién clru cao
hon so véi cac khu vuc khic, chang han ring
TXG tai Khu BTTN - Vin héa Pong Nai véi 56
loai (Nguyén Minh Canh et al., 2025), 78 loai tai
Vuon Qudc gia Lo Go - Xa Mat (Bui Hitu Qudc
va Nguyén Vin Quy, 2023), 45 loai trong cac 6
nghién cuu tai Khu BTTN Binh Chau - Phudc
Btru (Van Hop et al., 2023).

Bang 1. Két cdu nhing loai wu thé ¢o chi s6 IVI > 5% trong cac trang thai rimg

HG TXG TXB TXN
Tén pho thong Tén khoa hoc l:l i l:l i l:l i l:l vl

(cay/ (%) (cay/ (%) (cay/ (%) (cay/ (%)
ha) ha) ha) ha)

Bang lang 6i L. undulata 32 6,12 47 7,15

Dé L. pseudosundaicus 30 5,92 128 12,53 35 5,76

Cam P. annamensis 15 5,00 64 11,61

Tram S. borneense 72 5,72 49 7,82 38 5,70

Binh linh 16ng V. pinnata 33 5,76

Ko nia I. malayana 18 5,35

Boi loi L. cubeba 68 13,78

Huynh H. javanica 60 9,10
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HG TXG TXB TXN
Tén pho théng Tén khoa hoc l:l Vi I:l Vi I:l VI r:: Vi
(cay/ (%) (cay/ (%) (cay/ (%) (cay/ (%)
ha) ? ha) ¢ ha) ? ha) ¢
Gibi M. mediocris 28 5,84
Tram C. pimela 52 5,23
Thanh nganh C. formosum 52 5,30
446 82,96 364 36,2 539 73,92 591 83,24
Cac loai khac
82 loai 36 loai 88 loai 91 loai
Téng 522 100 836 100 684 100 716 100

3.1.2. Quy ludt phén bé tin sé ciia dwong kinh

va chiéu cao

Quy luat phan b thuc nghiém sb cay theo dudng
kinh c¢6 xu huéng giam tir ¢ kinh 8 cm dén 72 cm

cho ca 4 trang thai rimg nghién ctru. S6 luong cay
& ¢& kinh 8 cm chiém tir 22,3% dén 32,6% trong
céc trang thai rimg va sau d6 giam dan dén 0% dén

0,47% & ¢6 kinh 72 cm (hinh 2).

HG

TXB

154 1

100 4

501

a

2001

1504

100 1

TXG

TAN

Tén sudt (cay/ha)
3

(]
=
=

150 4

104 4

=

504

20

o0 4

e

1001

0

40

60

C& durérng kinh {cm)

20

an

60

Hinh 2. Quy luat phan b s6 cay theo cip dudng kinh cac trang thai rimg tai khu vie nghién ctiru

Két qua md phong phan bé sb cay theo duong kinh
(N/D) bang phéan bd 1y thuyét ham Meyer & bang
2 cho théy tham sb o dai dién cho sb lugng cay du
trit & cac cdp kinh ban dau. Trang thai TXN v&i
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o = 841,408 cho thdy c6 mat do cay 16n & cac cap
kinh nho. Do vay trang thai rung TXN c6 kha nang
tai sinh manh va dang trong qua trinh phuc hoi.
Trong khi do, trang thai HG (aa=286,694) co mat do
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cdy & cap kinh nhé thdp hon so véi 3 trang thai
riung con lai, phan anh trang thai rung nay dang
gap kho khan trong qua trinh tai sinh ty nhién.

Hé s6 B phan anh toc do giam sb cay khi duong
kinh tang 1én. Trang thai rimg TXN c6 toc do giam
cao nhit (0,123), tiép dén 1a TXB (0,082), cudi
cung 2 trang thai TXG va HG c6 toc d6 giam kha
tuong dong va thip nhat (0,079). Trang thai rimg
TXN c6 do doc 16n nhat, didu nay c6 nghia la sb
luong cdy giam rat nhanh khi chuyén sang cac
cap kinh 16n hon. Két qua nay 1a do ring TXN bi
khai thac manh cic cay c6 ¢& kinh 16n & ting trén.
Trong khi d6, 3 trang thai rimg con lai ¢6 céu tric

tang thir 6n dinh hon, sé lugng cdy phan b6 déu
hon gitra cac cap kinh so voi TXN.

Két qua kiém tra bang tiéu chuan y? trong cic
trang thai rimg nghién ctru cho thay chi c6 trang
thai ring HG ¢6 phan bd N/D tuan theo phén
bd Meyer, cac trang thai con lai déu bac bo gia
thuyét. Dic biét dbi vai trang thai TXG thi sai sd
qué 16n cho thiy cau trac rimg ¢ ddy da bién dang
hoan toan, khong con gitr dugc hinh chir J nguoc
dién hinh. Cac trang thai rimg nay bi tac dong
boi con nguoi do qua trinh khai thac chon, lam
cho duong cong thuc té bi 16i hodc 16m so voi 1y
thuyét ctia Meyer.

Bang 2. M6 hinh hoa phan b s cay theo cip duong kinh bang ham Meyer

Tham sé HG TXB TXG TXN
o 286,694 394,519 463,629 841,408
B 0,079 0,082 0,079 0,123
%2 (kiém tra) 17,23 38,03 99,16 28,85
%2 (tra bang) 22,4 22,4 22,4 18,3
Két luan Chép nhan Hg Bac bd Hg Bac bd Hg Bac bd Hy

Phén bd thue nghiém sé cdy theo cip chiéu cao &
hinh 3, cdp chiéu cao cho cac trang thai rimg tir
4 m dén 20 m, trong d6 trang thai rimg TXN, TXG,

TXB va HG tép trung & cép chiéu cao 10 m va
12 m chiém lan lugt 1a 63,7%, 61,7%, 51,5% va
50,1% tong sb cay.
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Hinh 3. Quy ludt phan bd sb cay theo cép chiéu cao céc trang thai rimg tai khu vire nghién ciru
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Két qua mod phong phan bd sé cdy theo cp chiéu
cao (N/H) theo ham Weibull cho thay & trang thai
rimg HG, TXN, TXB c6 tham s . > 3 hay phan b
c6 dang 1¢éch phai, trong do trang thai TXG c6 o <3
nén co6 dang 1éch trai so v6i phan bd chuan. Két qua
kiém tra tinh phu hop bang tiéu chuan X? cho thay
ngoai trang thai rimg HG chap nhén gia thuyét N/H

tuan theo phan bd Weibull, cac trang thai rimg khac
déu bac bo gia thuyét tuan theo ham Weibull cia
phan b N/H (bang 3). HG, TXB va TXN c6 hé sd
A rat nho cho thdy cac trang thai rimg nay bién dong
vé chiéu cao giita cac cdy rimg kha 16n, bao gdm
nhiéu tang tan khac nhau do qua trinh tai sinh va
phuc hdi rung sau khi bi tac dong & cuong do cao.

Bang 3. M6 hinh héa phan bd s6 cay theo cap chiéu cao bang phan bé Weibull 2 tham s6

Tham sé HG TXB TXG TXN
a 3,4 3,3 2,4 3,8
A 0,0004 0,0006 0,0143 0,0003
%2 (kiém tra) 7,52 11,61 33,17 24,77
%2 (tra bang) 11,07 11,07 9,48 9,48
Két luan Chép nhan Hg Bac bd Hy Bac bd Hy Bac bd Hg

3.2. Pic diém ciu tric ting cay tai sinh
3.2.1. Két céu loai cdy tdi sinh

Két cau loai cdy tai sinh clia cac trang thi rimg tai
khu vire nghién ctru dugc thé hién ¢ bang 4. Mat
dd cay tai sinh trong céc trang thai rung nghién
ctru dao dong tir 3.740 (cay/ha) dén 4.324 (ciy/ha).
Céc loai cay co chi s6 IVI 1én hon 5% & trang
thai rimg tir 3 dén 5 loai. Trang thai HG c6 3 loai
la Chiéc tam lang (16,42%), Tram (9,06%) va

Dé (7,3%). Trang thai TXG c6 7 loai gdm Tram
(15,51%), Dé (13,9%), Tram (11,76%), Chiéc tam
lang (11,23%) va Cam (6.42%). Trang thai TXB
va TXN c6 3 loai 1a Chiéc tam lang (22,51% va
11,98%), Tram (6,42% va 7,43%) va Vai rung
(5,09% va 9,6%). Mat do tai sinh cua khu vuc
nghién ctru tuong dong voi cac nghién ciru trude
day tai rimg tu nhién & cac khu vuc c¢6 diéu kién
twong ty nhu tai Ban QLRPH Tan Phu (3.365-
4.555 cay/ha) (Lé Van Long et al., 2017).

Bang 4. Két cau loai cay tai sinh cua cac trang thai rirng nghién ctu

. HG TXG TXB TXN
phéTfhnéng Tén khoa hoc N IvI N IvI N Ivi N Ivi
(cay/ha) (%) (cay/ha) (%) (cay/ha) (%) (cay/ha) (%)
Chiéc tam lang B. acutangula 653 16,42 420 11,23 921 22,51 518 11,98
Tram S. borneense 360 9,06 580 15,51 263 6,42 321 7,43
Dé L. pseudosundaicus 290 7,30 520 13,90
Vai rirng N. cuspidatum 208 5,09 415 9,60
Tram C. pimela 440 11,76
Cam P. annamensis 240 6,42
Nhan rirng D. Fumatus 276 6,38
Loai khac (7?365);) 67,23 (31(.)5Iigi) 41,18 (7241220 65,99 (82é7lggi) 64,61
Téng 3.975 100 3.740 100 4.092 100 4.324 100
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3.2.2. Phin bé so cdy theo cdp chiéu cao ting ciy
tdi sinh

Dic diém cdu tric cdy tai sinh ctia 4 trang thai rimg
tai khu vye nghién ctru duoc thé hién ¢ hinh 4. Cay
tai sinh phan b dong déu ¢ ca 4 trang thai rimng

1557
1578

| ‘

1237

TV (%)

53 535

o4

Wt

1151

nghién ctu, trong do chiéu cao tir 0,5 m dén 5,0
m véi ty 16 chiém tir 11,51% dén 25,46% & 5 cép.
Cay tai sinh c6 chiéu cao nho hon 0,5 m chiém ty
16 tir 4,91% dén 8,27%, dic biét cap chiéu cao 1on
hon 5 m ty 16 thap chi chiém 0,51% dén 1,32%.
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Hinh 4. Phan bo so0 cay theo cap chiéu cao tang cdy tai sinh cac trang thai riing nghién ctru

3.2.3. Phéin bé chit lwong cdy tdi sinh

Két qua chét lugng céy tai sinh trong cic trang thai
rimg nghién ctru thé hién ¢ bang 5. Vé nguén gbc,
phan 16n cay tai sinh c6 ngudn gdc tir hat, ddi véi
trang thai ring TXB, HG, TXN va TXG lan luot 12
100%, 99,56%, 98,95% va 98,40%. Trong khi tai
sinh chdi chiém duéi 1,6%. Két qua cho thay qua
trinh tai sinh tai khu vuc nghién ctru cha yéu dién
ra ty nhién thong qua ciy me gieo gidng, it chiu
tac dong co hoc tlr bén ngoai (Nguyén Minh Canh
et al., 2025).

Vé chat lugng sinh truong, ciy tai sinh tap trung
chu yéu ¢ mirc trung binh véi trén 68,98% tong sd
cay, dac biét ¢ trang thai ring trung binh thi ty [¢
nay 12 99,76%. Cay c6 chét lugng tot & mirc thip
nhd hon 4% nhu & HG, TXB va TXN, tuy nhién
sinh trudng cly tai sinh ¢ trang thai rung giau cao
hon khi chiém 27,81% & chét lugng tot. Ty 1& cay
tai sinh c6 trién vong & cac trang thai rimg & mirc
khé thap, cao nhit 1a TXG 1a 34,22%, va thip nhét
la HG 12 26,67%.

Bang 5. Chét lugng cdy tai sinh ¢ cac trang thai rimg nghién ciru

Chét lwong . Nguén géc

Trang - - Cé trién vong -

thai Tot Trung binh Xau Hat Choi
N9 | cayha| % |cayha| % |cayha| % |cCayha| % |cCayha| % | caymha| %

HG 155 | 3,90 | 3800 | 9560 | 20 | 050 | 1.060 | 2667 | 3.958 | 99,56 18 | 0,44
TXB 0 0,00 | 4082 [9976 | 10 | 0,24 | 1.100 | 26,88 | 4.092 | 100,00 0 0,00
TXG | 1040 | 27,81 | 2580 | 6898 | 120 | 321 | 1.280 | 34,22 | 3.680 | 98,40 60 | 1,60
TXN | 124 | 2,87 | 4188 | 9685 | 12 | 028 | 1203 |27,82| 4279 | 9895 45 | 1,05
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3.2.4. Phén bé khong gian ciia cdy tdi sinh

Két qua kiém tra phan bd khong gian cta cdy tai
sinh trén miat dat bang phan bd Poisson thé hién &
bang 6. S lugng trung cdy trung binh trong mdi 6
clia cac trang thai rimg tir 9,35 dén 11,06 cay/6 kha
ddng déu gitra cac trang thai rimg. Tuy nhién, bién
dong 16n gitia cac 6 trong cac trang thai rung HG va
TXN véi phuong sai 1a 20,42 va 22,03, bién dong
nho hon ¢ trang thai ring TXB va TXG vai phuong

sai 1a 10,83 va 12,45. Két qua kiém tra bing tiéu
chuén t ciia Student cho thiy 2 trang thai rimg TXB
va TXG c6 dang ngau nhién, trong d6 TXN va HG
¢6 dang phan bb cum. Pidu d6 chimg t6 rimg TXB
va TXG moi trudng dong nhit, khéng c6 su canh
tranh gay git giita cac cdy tai sinh va hat gidng dugc
phat tan déu trén toan dién tich. Trong khi d6 TXN
va HG hat gidng roi tap trung quanh cay me, hodc
cdy con chi moc duoc & nhitng 15 tréng nhat dinh.

Bang 6. Két qua kiém tra phan bd khong gian cay tai sinh cua céc trang thai rimg

Trang thai X s? E"A w Sw T Tra bang Két luan
(cay/6) (s00)

HG 9,94 20,42 160 2,06 0,11 9,41 1,97 Cum
TXB 10,23 10,83 96 1,06 0,15 0,41 1,99 Ngau nhién
TXG 9,35 12,45 20 1,33 0,32 1,02 2,09 Ngau nhién
TXN 11,06 22,03 129 1,99 0,13 7,93 1,98 Cum

3.3. Mirc dd twong ddng giira ting ciy cao va
ciy tai sinh

Dua vao gia tri Sorensen cua 4 trang thai rung
& bang 7, ta thdy méc do twong dong vé thanh
phan loai dao dong tir 53,85 dén 81,72%. Muc
do twong dong cao nhat tai TXN (Cs = 81,72%).
O trang thai TXN, hau hét cic loai cdy O tang

cao déu co cdy con tai sinh dudi tan véi 76 loai
chung trén tong s6 92 loai cdy tai sinh va 94 loai &
tang cdy cao. Dam bao thé h¢ ké can duy tri dugc
chu truc loai cua rimg hién tai. Trong khi o, thap
nhat & trang thai ring TXG (Cs = 53,85%) thé
hién ting cdy tai sinh tai diy dang c6 sy thay d6i
vé thanh phan loai.

Bang 7. Két qua kiém tra mirc 49 dong nhat gitra tang ciy cao va tai sinh bang hé s6 Sorensen

Tham s6 HG TXB TXG TXN
a 81 7 35 92
b 85 92 43 94
[ 63 58 21 76

Cs 75,90 68,64 53,85 81,72

3.4. Sinh khéi trén mit dét ¢ cAc trang thai ring

Két qué so sanh sinh khdi trén mat dat ting ciy cao
cua cac trang thai riung duogc thé hién & hinh 5. Sinh
khdi giira cac trang thai rimg c6 su sai khac nhau 16
rét voi (H=45,51, df =3, p <0,001), trong d6 sinh
khdi cao nhat 12 201,0 + 26,2 (tin/ha) & trang thai
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TXG, tiép theo 1a TXB véi 125,0 + 20,2 (tin/ha),
HG véi 103,0 + 34,2 (tAn/ha), thip nhit 1a TXN
v6i 75,1 £20,1 (tdn/ha). Sinh khéi trén mit dat cia
2 trang thai TXB va TXN tai khu vyuc nghién ctru
trong dong véi Khu BTTN Binh Chau - Phudc
Biru (49 tan/ha dén 198 tin/ha) (Hop ef al., 2023).
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Tuy nhién AGB cuia trang thai TXG thap hon so
v6i Khu BTTN Vin hoa Dong Nai (254,8 tan/ha)
(Nguyén Minh Canh et al., 2025), Pik Nong
(256,3 tin/ha) (Nguyén Van Hop et al., 2021), Lo
Go - Xa Mat (tir 215,2 tAn/ha dén 2408 tan/ha)
(Bui Hitu Qudc va Nguyén Van Quy, 2023). Ngoai
ra, két qua nghién ctru cho thdy sy khac biét sinh
khdi giita cac trang thai rimg chu yéu gén lién voi
dic diém céu tric dudng kinh cta 1am phan. Phan
b s6 cdy theo dudng kinh & cac trang thai déu co
dang 1&ch trai dac trung cua rung tu nhién nhiét
d6i. Tuy nhién, mirc d6 kéo dai ctia dudi phan b vé
phia cép kinh 16m c6 sy khéc biét rd rét. O trang thai
rimg giau (TXG), cdy nho van chiém wu thé nhung
van ton tai ty 1 dang ké cdy & cap kinh trung binh
va 1én voi cép D > 40 c¢m, tao nén ciu trac kich
thudc phan hoa manh. Day chinh 13 yéu té 1am cho
sinh khi dat gi4 tri cao nhat (201,0 tin/ha). Nguoc
lai, ¢ trang thai rung nghéo (TXN), mac du phan
bb van theo xu hudng giam dan vé phia cap kinh

16n, nhung s6 ciy ¢ nhém duong kinh trung binh
va 16n rat han ché, khién phan duéi phan bd ngin
va mong, khong co nhiing cdy c¢6 cip D > 40 cm.
Do sinh khéi cy tang theo ham Iy thira ciia duong
kinh, su thiéu ving cdy 16n din dén tong sinh khéi
1am phén thap (75,1 tin/ha). Diu nay cho thiy chi
can mot ty 1& tuong ddi nho cay co kich thudce 1on
cling co thé dong gop phan 16n sinh khdi toan 1am
phan. Tuy nhién, han ché trong nghién ciru nay la
sinh khéi trén mat dat dugc ude tinh theo phuong
trinh chung trong s6 tay huéng dan ky thuat cta
Cuc Kiém 1am; mic du phu hop cho myc tiéu quan
ly va kiém ké rimg, viéc ap dung cuing mot cong
thire cho cac trang thai rimg c6 cdu trac va thanh
phan loai khac nhau c6 thé phat sinh sai s6 nhat
dinh. Vi vay, cac két qua can dugce dién giai trong
pham vi ap dung cua phuong trinh, dong thoi cac
nghién ctru trong trong lai nén xem xét hi¢u chinh
hoic kiém dinh b6 sung phuong trinh sinh khéi phu
hop hon véi timg kiéu rimg cu thé.
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Hinh 5. Sinh khéi trén mit dét cua cac trang thai ring khu vie nghién ciru

IV. KET LUAN

Két qua nghién ctru dic diém cau tric va udc tinh
lugng sinh khéi trén mat dat cac trang thai rung ty
nhién 14 rong thudng xanh va hon giao gb - tre nia
tai Ban QLRPH La Nga, tinh Lam Ddng cho thay:

Céc trang thai rimg ty nhién c6 mat do ting ciy
cao trung binh tir 522 cdy/ha dén 836 cay/ha, voi

s6 lwong loai tham gia vao cong thirc t thanh tir
36 dén 91 loai.

Céu tric phan bd ctia duong kinh va chiéu cao bi
pha v& ¢ hau hét cac trang thai ring. Mat do cay
tai sinh tir 3.740 cay/ha dén 4.324 cdy/ha, ngudn
gbc tai sinh chii yéu tir hat véi ty 16 trén 98%. Chat
luong cay tai sinh ¢ muc trung binh véi ty 1€ cay tai
sinh ¢6 trién vong & murc thap (dudi 35%). Phan bd
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cdy con tai sinh c¢6 dang phan b cum (TXN va HG)
va ngau nhién (TXG va TXB). Mirc d6 tuong dong
giita thanh phan loai cdy tai sinh va cdy cao co xu
hudng giam déan tir trang thai rimg TXG téi TXN.
Sinh khdi trén mat dat tich trit trong cac trang thai
rimg trung binh tir 75,1 dén 201 tan/ha.

Nghién ciru d¢ xudt uu tién bao ton cay ¢ duong
kinh l6n nhu mdt gidi phép trong tdm trong quan

ly va phuc hoi rimg, nhim gia ting kha ning tich
Ity sinh khdi va carbon rung tu nhién ¢ khu vuc
nghién ctru.

Loi cam on: Chung toi xin chan thanh cam on Ban
Quan Iy Rirng phong hé La Nga, PGS.TS Nguyén
Thanh Tudn - Phdn hiéu Truong Pai hoc Lam
nghiép da hé tro trong qud trinh thu thdp, xir Iy

va phan tich dir liéu dé thiee hién nghién civu nay.
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