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TOM TAT

Nghién ciru durgc thue hién tai Khu Bdo tén Thién nhién Bét ngdp nwdc Vén
Long, nhém ddnh gid ddc diém cdu tric va da dang lodi cua kiéu rirng kin
thuong xanh mwa mua nhiét déi trén ndi dd véi. Trén co sé dif liéu tir 90 6 tiéu
chudn dién hinh rirng dwoc phdn chia thanh 4 trang thdi theo trit lwgng (theo
Théng tw s6 33 ndm 2018 va Théng tw 16 ndm 2023 cua B4 Néng nghiép va
PTNT): rirng trung binh, rirng nghéo, rirng nghéo kiét va rirng chuwa co tri¥ lwgng.
Két qud nghién ctru cho thdy trit lwong rirng bién thién manh, dao déng tir 3,6
dén 177,4 m3/ha. S6 lodi céy gb ghi nhdn tir 26 dén 102 loadi, trong dé Séng
nhung va Re 1d nhifng lodi c6 chi sé té thanh IV% cao nhét. Phén bé N/D1.3 va
N/Hvn khéng tuén theo quy luGt Meyer hay Weibull, phén dnh trang thdi rirng
suy thodi, mat dé cao nhuwng kich thude cdy nhé, dang trong giai doan phuc hbi
sau tdc déng. Chi sé da dang Shannon — Wiener dao déng tir 1,82 dén 3,88 va
Simpson tir 0,5 dén 0,93. Mdc du mat dé tdi sinh ty nhién twong déi cao, ddc
biét I cdc lodi Ruéi 6 rd, Thj rirng va May téo, nhurng chét lwong cdy tdi sinh con
han ché vdi ty Ié cdy trién vong chi chiém 10,5 - 17,0%. Nghién ctru cung cdp co
s& khoa hoc quan trong cho céng tdc quédn ly, bdo tén va phuc hoéi hé sinh thdi
rtrng ndi daé voi tai khu viec.

ABSTRACT

This study was conducted in Van Long Wetland Nature Reserve to evaluate the
structural characteristics and species diversity of tropical seasonal evergreen
closed forests on limestone mountains. Based on data from 90 typical sample
plots, the forest was classified into four states according to timber volume
(pursuant to Circulars No. 33/2018 and 16/2023/TT-BNNPTNT): the medium,
poor, exhausted, and non-volume forests. The results showed a wide variation
in forest volume, ranging from 3.6 to 177.4 m3/ha. The number of woody species
recorded in the canopy layer ranged from 26 to 102, with Sterculia pexa and
Cinnamomum spp. exhibiting the highest Importance Value Index (IVI%). The
distribution of trees by diameter (N/D1.3) and height (N/H) did not follow Meyer
or Weibull distributions, reflecting a degraded forest state in the recovery phase,
characterized by high density but small individual sizes. Plant diversity was
represented by Shannon-Wiener indices from 1.82 to 3.88 and Simpson indices
from 0.5 to 0.93. Regenerationural regeneration density was relatively high,
particularly for species such as Streblus ilicifolius, Diospyros spp., and Streblus
macrophyllus, the quality of regeneration remained limited, with prospective
trees accounting for only 10.5 - 17.0%. These findings provide a scientific basis
for the management and conservation of limestone forest ecosystems in Van
Long Wetland Nature Reserve.
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1. DAT VAN DE

Tham thyc vat trén ndi da voi la hé sinh thai
ddc thu, cé diéu kién sinh thai khic nghiét va
rat nhay cdm do nén dat mdng, nghéo dinh
dudng, dia hinh d6c ding, kha nang giltt nudc
kém va thudng xuyén bi chia ct [1]. Do d6, moi
tadc dong dén hé sinh thai nay déu gay ra nhirng
bi€én dong va khi d3 bj suy thodi thi rat khé phuc
hoi. Tuy nhién, loai thdm thuc vat nay thuong
c6 tiém nang da dang sinh hoc cao, 1a noi phan
bé cha nhiéu loai thue vat quy hiém, trong dé
c6 khong it loai dac hitru, dong vai tro quan
trong trong bdo tén da dang sinh hoc. Bén canh
dod, nhirng vung nay thuong cé phong canh
dep, tai nguyén phong phu, hé sinh thai, moi
truong cling nhu cac dic diém dia chat - dia
mao da dang... Hién nay, cdc hoat dong hudng
tdi phat trién bén virng va bdo tdn cac ving da
voi & Viét Nam con gdp nhiéu khé khan do
nhitng mau thuan vé loi ich dén tir nhiéu phia.
Do 4p luc khai thac go, 18y chat d6t, chdn tha gia
stic va mé réng dat canh tac... Cong cudc phat
trién kinh té - x3 hdi & day mdi chi chi trong dén
tang trwdng kinh té tir hoat ddng du lich ma
chua chi y dén bdo vé tham thuc vat ty nhién...
[2]. Ngay nay, khi bdo ton thién nhién va bao vé
moi trwong dang ngay cang trd nén quan trong
thi cac vung d4 voi chinh 1a mét co hdi, déng thoi
cling 1a mét thach thirc 16n, dé cd thé dat dén
mot sy hai hoa ca vé phat trién |1an bao ton [3].
Vi vay, nghién clru tham thyc vat trén nui da voi
mang mot y nghia khoa hoc quan trong.

Khu Bao tén Thién nhién (BTTN) DAt ngp
nudc Van Long, tinh Ninh Binh la khu Ramsar
cla thé gidi. Duoc thanh 1ap ndm 2001, khong
chi ndi tiéng 1a vung dat ngap nudc ndi dia lon
nhat Dong bang Bac B ma con ¢é dién tich nui
da voi réng 1&n, 1a noi sinh sdng cha nhiéu loai
dong thuc vat quy hi€m [4]. Rirng trén ndi da
vOi tai day cé vai tro quan trong trong viéc duy
tri can bang sinh thai, bdo v& ngudn nuéc va
gop phan phat trién du lich sinh thai, nghién
ciru khoa hoc. Pay la khu vuc cé nhiéu sinh
canh da dang, dac biét cé cac khéi ndi da voi
xen |an cdc vung dat ngap nuwdc. Chinh sy biét
lap dia ly da tao nén tinh dac hitru va da dang
riéng biét cho vung nui da voi nay. Tuy nhién
hién nay, qua trinh khoanh nudi cac dién tich
rirng th sinh nghéo, rirng phuc héi tai day chu

yéu chi mdi dirng lai & viéc dé cho rirng phuc
héi tu nhién ma chuwa cé cac bién phap kj thuat
tac dong tich cuc dé ddy nhanh téc d6 phuc hoi
rieng [5]. Mat khac, cac nghién clru vé ciu truc
rirng tu nhién trén nui da voi & Van Long con
han ché, chua phdn dnh day du sy khac biét
gilta cac trang thai rirng, chua cé nhitng dé tai
nghién ctru mang tinh dinh luvgng vé dic diém
cdu trac rirng. Vi vdy, bai bdo nay gidi thiéu két
qua nghién clru mot s6 ddc diém cau tric tang
cay cao, mot sé chi sd da dang sinh hoc va dac
diém tang cay tai sinh d&i vdi cac trang thai
rirng tai khu vuc nghién ciru. K€t qua nghién
clru sé cung cap luan c khoa hoc phuc vu céng
tadc bao tén, quan ly va phat trién rirng, gop
phan nang cao gia tri sinh thai va kinh té — xa
héi cha khu vyre, dong thoi la co s quan trong
dé xudt cac gidi phap phuc héi rirng theo
huwdng bén vitng.

2. PHUONG PHAP NGHIEN CU'U

2.1. Phuong phap thu thp sé liéu

D6 tuwong nghién clru la quan xa thuc vat
rirng kin thuwong xanh muwa mua nhiét ddi,
thuéc Khu BTTN D&t ngdp nudc Van Long.
Trang thai thdm thuc vat cha khu vyc chd yéu
la rirng th sinh trén nui da voi da qua tac dong
manh va rirng phuc héi sau khai thac kiét. Trong
d6 khu vuc bang phang nhat tap trung nhiéu &
phia Tay Bac va 1 phan phia Dong Bic [5].

Dwa vao ban do trang thai rirng va cac théng
tin khdo sat so bd cta khu bao tén vé trang thai
tham thuc vat va dia hinh, nghién ctru lwa chon
cac vi tri dé 1ap 6 tiéu chuan (OTC) ngau nhién
dién hinh, cé tinh dai dién cao cho céc trang
thai rirng trén nudi da voi & khu vuc Van Long.
Rurng tw nhién & Khu BTTN Van Long dwoc phén
b6 tap trung 03 khu vuc: Phia Tay Bac — phia
Déng Bac va 1 phan phia Nam. Ngoai ra, cac
tham thwc vat roi rac tap trung & khu vyc 04
dinh nui Ba Chon (426 m), Dong Quyén (328 m),
Meo Cao (206 m), C6 Tién (116 m) cha khu bao
tdn. Nghién ctru ti€n hanh 1ap 90 6 tiéu chuan
(OTC), dién tich m&i OTC Ia 500 m2 (25 m x 20
m). Trong d6: phia Tay Bac (30 OTC); phia bong
Bac (20 OTC); phia Nam (15 OTC) va nui Ba
Chon (10 OTC), P6ng Quyén (6 OTC), Méo Cao
(3 OTC), C4 Tién (6 OTC).

Trong moi OTC lap 05 6 dang ban (ODB) &
cac vi tri 4 géc va tdm OTC, mdi ODB ¢ dién

90 TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 15, SO 1 (2026)



Lém hoc & Diéu tra quy hoach rirng

tich 25 m? (5 m x 5 m). Cac s6 liéu diéu tra tang
cay cao thu thap trong OTC bao gom: Diéu tra
toan bo cac cay cé duong kinh ngang nguctir 6
cm tré 1én; xac dinh tén loai (d6i vdi nhitrng loai
khong biét tén, tién hanh thu mau vat theo
dung quy dinh. Viéc giam dinh mau vat va phan
loai thue vat duoc sy hd tro clia cac chuyén gia
vé phan loai thyc vat cda Trudng Pai hoc LAm
nghiép). Do dém cac chi tiéu sinh truédng gom
dudng kinh tai vi tri 1,3 m (D13); chiéu cao vat
ngon (Hw); dudng kinh tan (Dt). Cac s6 liéu diéu
tra I1&p cay tai sinh thu thap trong ODB bao
gébm: Danh diu toan bo cac cay cd duwong kinh
ngang nguc tr 6 cm trd xudng; xac dinh tén
loai, ngudn gdc tai sinh, do chiéu cao vit ngon
(Hw) va phan loai pham chit luong cay tai sinh
theo ba cap: tét, trung binh, xau.

Nghién ctru ké thira s6 liéu vé dién tich va
mot s6 thdng tin vé trang thai tham thuc vat,
dia hinh cla khu vuc trong phuwong an quan ly
bén virtng rirng Diac dung Van Long, S&
NN&PTNT tinh Ninh Binh (2023) [5].

2.2. Phurong phap xtr ly sé liéu
2.2.1. Déi vai téng cdy go lon
a) Cdc chi tiéu diéu tra Idm phén

Bao gobm: Mt do (N), dudng kinh binh quan
(D; 3), chiéu cao binh quan (Hn), téng tiét dién
ngang (G) va trit lvgng (M).

b) Chi s6 quan trong lodi céy gb

Chi sé quan trong IV (Important Value Index)
cta Daniel Marmillod dugc sir dung dé xac dinh
cong thirc t6 thanh.

V% = N;(%)+G;(%)

2

Trong do:

IV;: chi s6 quan trong (Important Value) cla
loai |;

Ni%: ty |& phan tram s& cdy cla loai loai i
trong QXTV rirng;

Gi%: ty |é phan tram tiét dién ngang cla loai
i trong QXTV rirng.

Theo Daniel Marmillod, loai cay nao cé IV >
5% la lodi cé y nghia vé mat sinh thai. Theo Thai
Van Triung (1978), nhém dudi 10 loai cay co
téng IV > 50% téng cd thé tang cdy cao thi
ching duogc coi la nhém loai wu thé (con goi la
uvu hop thyc vat).

c) Mét sé quy ludt két cGu Idm phén

Nhirng quy luat két cdu |dm phan 1a quy luat

phan bé s6 cay theo c& dwong kinh (N/D) va

(2.1)

phan bd s6 cdy theo c& chiéu cao (N/H). Cdc mb
hinh Iy thuyét la phan bé giam dang ham
Meyer, phan bd khoang cach va phan bd
Weibull dugc lua chon dé mé t3 cac phan bd
thwc nghiém. [6]

d) Cdc chi s6 da dang lodi cdy g6 [7]

*Chi s6 phong phu loai Menhinick: chi sé nay
duwoc Menhinick dua ra nam 1964 dudi
dang:

S

M=—=

= (2.2)

Trong do:

S: 58 loai trong mau;

n: téng s6 ca thé trong 6 tiéu chuan.

*Murc do da dang loai Shannon — Wiener
(H): Ham s6 nay dwgc Shannon - Wiener dua ra
nam 1949 dudi dang:

H==3[(pi)xlog(pi)] (2.3)
Trong do:
pi: t6 thanh cla loai i;
pi = ni/N;

ni la s6 lvgng ca thé cua loai i;
N I3 téng s6 ca thé trong quan xa.
*Chi s6 wu thé Simpson (D)

Chi s6 Simpson dugc st dung s&m nhat vao
nam 1949, khi n cé s6 lwvgng khéng qua Ién so
vdi ni thi s&r dung cong thirc:

b :1_iﬁ(”i_—1j

~nin-1 (2.4)
Trong dé:
n: s& cd thé trong quan x3;
ni: s8 cé thé trong loai i;
s: s0 loai trong quan x3
*Pd da dang kich thudc loai (A) theo Vii Tién
Hinh, duwoc tinh theo cong thirc:
Lmax—Lmin

A=——m (2.5)
Lmin ’
Trong dé: Lmax la kich thuwdc 1én nhat cha
loai trong mau nghién cttu; Lmin 13 kich thuéc
nho nhat cda loai dé.

*Chi s& Margalef (d): Chi s& nay duwoc st
dung dé xac dinh tinh da dang hay dé phong
phu vé loai. Cong thirc tinh nhu sau:

S—-1
“logN

Trong dé:

d: chi s& da dang Margalef;

S: t6ng s6 loai trong mau;

N: téng s6 luvgng ca thé

(2.6)
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2.2.2. Béi vdi I6p céy tdi sinh

- T6 thanh céy tdi sinh [8]

Xac dinh ty |é t6 thanh cla tirng loai dugc
tinh theo cong thirc:

LT (2.7)

Ki=—
D ni
i=1

Trong do:

ni: s6 luvgng ca thé lodi thi |;

Ki 2 0,5 thi loai dé dugc tham gia vao cong
thirc t6 thanh;

Ki < 0,5 thi loai d6 khéong dugc tham gia vao
cong thirc t6 thanh.

- M4t dd cay tai sinh 13 chi tiéu biéu thj s6
lwong cay tai sinh trén mot don vi dién tich,
dugc xac dinh theo cong thurc:
10.000 x n

Trong do:

N: téng sd cdy tai sinh diéu tra dugc & céc
ODB;

S: téng dién tich ODB (m?).

- Phan bé cay téi sinh theo cap chiéu cao:
Théng ké s6 lugng cay tdi sinh theo 4 cap chiéu
cao:cdpl:<1m;cap2:tlr1-2m;cap 3: 1l tlr
2-3m; cap IV :>3 m. Trén co s& dé nhitng cay
tai sinh nao cé chiéu cao I&n hon chiéu cao 16p
cay bui tham twoi cd sinh trwdng tlr trung binh
dén tét dwoc coi la cay tai sinh cé trién vong.
3. KET QUA VA THAO LUAN
3.1. Phan loai trang thai hién tai cGa rirng trén
nGi da véi & khu vyrec Van Long
3.1.1. Khdi qudt ddc diém cdc trang thdi rirng

Két qua théng ké dién tich cac trang thai rirng
(theo quy dinh cha Théng tv s6 33/2018 va

N/ha = (2.8)  Théngtu s6 16/2023/TT-BNNPTNT) tai Khu BTTN
DAt ngdp nudc Van Long thé hién tai Bang 1.
Bang 1. Hién trang cac trang thai rirng khu vuc nghién ciru
TT  Kihiéu Tén trang thai HT":::;"Z% 1:::: ((:::)n SZ,OS_? c
1 TXB Rirng gb tw nhién ndi da LRTX TB 104,8 -177,4 42,4 7
2 TXN Rirng gb tuw nhién ndi da LRTX nghéo 51,9-98,0 317,4 18
3 TXK Rirng g0 tu nhién nui da LRTX ngheo kiét 14,3-49,1 1.405,7 59
4 TXP Rirng gb tu nhién nui da LRTX chua cé trit lwong 3,6-5,8 158,7 6
Téng 1.924,2

Ngudn: S6 liéu vé dién tich duorc ké thira tir phwong dn QLRBV ctia Khu BTTN Vén Long [5].

K&t qud Bang 1 cho thay, hé sinh thai rirng
tu nhién ndi da véi & Khu BTTN DAt ngap nudc
Van Long c6 téng 1.924,2 ha va phan thanh 4
cap trit lwong, trong dé:

(1) Trang thai rirng trung binh (TXB): C6 dién
tich 42,4 ha dién tich phan bé &p trung & phia
Dong Bac Van Long va mot phan rai rac phia Tay
Nam. Trit lwgng trung binh dao dong tir 104,8 -
177,4 m3/ha phan bé trén nhitng ddy nui d4 voi
rong l&n. Tuy nhién, day la phan dién tich chiém
ty 1& thdp khoang 2,2% téng dién tich rirtng ty
nhién cta khu vuc nghién ctu. Trang thai nay
¢6 07 OTC nghién clru

(2) Trang thai rirng nghéo (TXN): Chiém
khodng 16,5% t6ng dién tich rirng ty nhién clta
Khu BTNN Van Long. Trang thai nay nam chd
yéu trong vung phuc hoi sinh thai, téng dién
tich 317,4 ha, phan bé gan khu dan cu Vudn Thi
va phia Tay Bac cla Van Long vdi nhiéu manh

roi rac. Vé&i trit lwvgng binh quan tir 51,9 — 98,0
m3/ha va tham thuc vat dang trong giai doan
phuc hdi va phat trién manh. Trang thai nay cé
18 OTC nghién ctru.

(3) Trang thai rirng nghéo kiét (TXK): C6 dién
tich 1én nhat 1.144,17 ha (chiém 73,1% téng
dién tich rirng tu nhién cla khu vuc) day la céc
trang thai rirng th(r sinh trén ndi da voi da qua
tac dong manh, chl y&u nam & phia Tay Bac va
mét phan nhd phia Nam khu b3o ton, trit lvgng
trung binh thap va dao déng trong khoang 14,3
- 49,1 m3/ha, téng s& cé 59 OTC thyc hién
nghién ctru cho trang thai rirng nay.

(4) Trang thai rirng chua c6 trir lwong (TXP):
Thuc vat phan b6 & trang thai nay 13 quan lac
cay bui, cay gb rai rac trén nui da voi. V4i s
lwgng cay gb it nén trit lwgng trung binh rat
thap va dao dong trong khoang 3,6 - 5,8 m3/ha,
V@i tong dién tich 158,7ha (chiém 8,2%). Trang
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thdi nay cé 06 OTC nghién ctru

Nhan xét chung: C6 thé thay rang phan chia
trang thai rirng theo trir lwvgng cé sy khac biét
nhau rat I&n vé dién tich. Hau hét rirng trong
khu vuc nghién ctru la rirng ngheo, da cé thoi
gian dai chiu sy tac ddng clia con ngudi va cac
yéu t8 méi trwdng, nén trit lwong thap va rat
thap. Két qua diéu tra, danh gia cho thdy 100%
hién trang rirng ty nhién nui da cda khu vuc nay
la rirng cay gb va trit lwong rirng hién tai & mirc
thap. Do hau hét trang thai rirng ty nhién trong
khu b3o tén la rirng nghéo kiét trén ndi da voi

va d3 trai qua thoi ky khai thac manh. Dién tich
rirng mai duoc dwa vao bao vé tir nam 2001
(sau khi c6 Quyét dinh thanh |ap Khu BTTN cho
dén nay). Mat khéc, diéu kién dia hinh khé khan
nén nén cdng tac phuc hdi rirng dua vao tw
nhién, chua phat huy nhiéu tidc dung va trir
lwgng rirng chua dwgc cai thién nang cao.
3.1.2. Cdc ddc trwng cua mét sé nhén té diéu
tra Idm phén

Két qua tinh todn céc chi tiéu cha mét sd
nhan t6 diéu tra 1am phan dwoc téng hop trong
Bang 2.

Bang 2. Thang ké cac dac trung ciia mot s6 nhan t6 diéu tra 1dam phan

Kihieu  Téngsé N S6 D5 H,, G M
trang thai oTC (cay/ha) loai (cm) (m) (m?/ha) (m3/ha)
TXB 7 540 -1160 54 15,7 8,9 23,5 130,3
TXN 18 400 - 1460 75 12,6 8,3 15,1 73,2
TXK 59 160 -1340 102 11,2 7,6 6,5 30,0
TXP 6 80 - 360 26 6,2 5,1 2,8 4,2

M4t d6 cay (N) trén cdc OTC bién déng rat
I&n qua cac trang thai rirng, tir 80 cay/ha (trang
thai TXP) dén 1460 cdy /ha (TXN), mat do cay
trung binh cao nhat & trang thdi rirng TXB 13
900 cay /ha va dao dong gilta cac OTC tlr 540-
1160 cay/ha, trang thai rirng chwa cé trit lwgng
mat do6 cay rat thap dao ddng tir 80-360 cay/ha.
Puong kinh trung binh gilra cac trang thai dao
dongtlr6,2 cm dén 15,7 cm, chiéu cao vit ngon
trung binh ¢6 sy bién déng I&n gitra cac trang
thai rirng va nam trong khodng tir 5,1 m dén 8,9
m, tong tiét dién ngang trung binh |dm phan tur
2,8 m?/ha dén 23,5 m?/ha va trit lwvong binh
quan bién déng tir 4,2 m3/ha dén 130,3 m3/ha.
Trong d6, trang thai rirng TXP trit lvgng rat
thap chi dat trung binh 4,2 m3/ha. Sé loai cay
trung binh & céc trang thai rirng cé sy thay doi

rd rét, & trang thai rirng nghéo kiét cé so loai
cay nhiéu nhat véi 102 loai, va it loai nhat &
trang thai rirng chuwa cé trit lwgng vdi 26 loai
cay. Diéu nay phan nao cho thay rirng ty nhién
trén nui da voi & khu vuc nghién ciru mang
nhitng d3c diém chung vé trir lwvgng d6i véi cac
trang thai rirng ty nhién trén nai da voi cta Viét
Nam. Hau hét |3 cic trang théi rirng d3 qua qua
trinh khai thac can kiét va kha nang phuc héi
kém do dia hinh dia thé va tinh chat sinh thai.
Rirng nghéo va nghéo kiét chiém ty 1é cao va
khéng cd rirng giau veé trit lwong trong khu vire
nghién ctru.

3.2. Pac diém cdu truc va da dang loai clia ting
cay gob lén

3.2.1. Té thanh thuec vét

Bang 3. Cong thirc td thanh cda tang cay gob Ién

Trang Téng Mat do S6 SO loai tham R L s
thai oTC (cay/ha) loai gia CTTT Cng thirc t6 thanh chung
TXB 7 540-1160 54 5 1,44 SN +1,27R+0,96 Tr+ 0,64 M + 0,53 LM +
5,16 LK
1,85SN+1,14 MT+0,93R+0,68S+0,57 Tr +
TXN 18 400-1460 75 6 0,53 RD + 4,30 LK
1,54SN+1,21R+0,83MT +0,67 LM + 0,65 TR +
TXK >9 160-1340 102 8 0,55 XR +0,51 ROR +0,51 D + 3,00 LK
TXP 6 80 - 360 26 - -
Ghi chi: SN: Séng nhung  R: Re Tr: Trdm M: Mudng LM: Long mang MT: May téo
S: Sung TR: Thj rirng RD: Ra det XR: Xodi rirng ROR: Ruéi6ré6  D: Dudng
LK: Loai khdc
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*V/é s6 loai tham gia cong thirc t6 thanh (CTTT)

Tong s6 céc loai & tang cay gb lén dao dong
tlr 26-102 loai gilta cac trang thai rirng (tinh
trung binh cho cac trang thai rirng), trong dé:
Trang thai TXK cé s6 loai cao nhat (102 loai) va
mat do dao dong rong (160-1340 cay/ha),
phan anh tinh da dang va phurc tap cao cla ciu
tridc rirng. Trang thai TXB cé 5 loai tham gia vao
céng thirc t6 thanh gdbm: Sang nhung, Re, Tram,
Mudng va Long mang. Téng chi sé IV% cla 5
loai chinh 1a 48,2%, riéng 2 loai dirng dau céng
thirc t6 thanh |a Sdng nhung va Re c6 tdng chi
s6 IV% chiém 27,1%. TXK c6 8 loai tham gia
CTTT, cao nhéat trong bon trang thai, phan anh
sy phan bé uu thé tuong doi dong déu gitra cac
loai chinh. Sang nhung 13 loai ciy cé mat & tat ca
cac trang thai rirng véi hé s6 CTTT la I1&n nhét.

TXN c6 tdng s6 75 loai va c6 06 loai uu thé
va tham gia vao CTTT d6 la cac loai: Sang nhung,
May téo, Re, Sung, TrAm, Ra det v&i tdng s6 IV%
cua loai chinh chiém 56,97%. TXB c6 54 loai véi
mat do trung binh (540-1160 cay/ha). TXP ¢6
s6 loai va mat dé trung binh thap nhat (26 loai;
80-360 cay/ha), cho thdy mirc d6 suy giam da
dang va thua tan rd rét. TXP khong cé s liéu vé
CTTT, c6 thé do ciu tric tang cay gb chua rd rét
hodc it lodi dat tiéu chuan tham gia.

*Vé loai wu thé trong CTTT

Sang nhung (Sterculia lanceolata Cavan) va
Re (Neocinnamomum delavayi (Lecomte) H.Liu)
xuat hién & cd ba trang thai c6 s6 liéu CTTT,

chiémty & cao (11,42-18,5%). M6t s6 loai khac
thuwong gap: May teo, Long mang, Tram, Sung.
Ty Ié “Loai khac” kha lén (29,99-51,6%), cho
thdy su da dang va khéng tap trung tuyét déi
vao vai lodi. Thanh phan loai va ty |é t6 thanh
clla moi loai trong hai trang thai rirng cé su
khadc nhau va it loai cay c6 gia tri vé mat kinh té
va céc loai nay cé s6 lwgng khdng dd tham gia
cong thirc t6 thanh.

K&t qua tai Bang 3 cho thay, tdng sb loai cay
gd trong tang cay cao xuat hién trong cac trang
thai bién dong nhiéu, trong d6 c6 tir 5 dén 8
loai cdy tham gia vao cdng thirc t6 thanh. M3t
khac, trong ca 3 trang thai nghién clru thi Sang
nhung va Re la cac loai c6 chi s6 quan trong IV%
cao nhat, cc loai nay co téng chi s6 quan trong
IV% tlr 27,1% (TXP) d&n 27,5% (TXK) va 29,92%
(TXN). Nhw vay c6 thé nhan thay xu hudng hinh
thanh 1én wu hop thuc vat tai khu vuc nghién
clru v3i cac loai wu thé 13 Sang nhung va Re.
Trang thai TXK va TXN cé c4u tric 6n dinh hon,
nhiéu loai wu thé va ty |é loai khac cao cho tiém
nang bao tdn va phuc héi tét. TXB & muirc trung
gian vé da dang loai va mat dd. TXP cé ciu truc
nghéo, can uu tién phuc hoi va khoanh nudi dé
tang sé loai va mat do.

3.2.2. So sénh mirc d6 da dang lodi cdy gé cia
cdc trang thdi rirng

Céc chi s6 da dang loai cay gb tinh trung binh
cho céc OTC cho tirng chi sé da dang cla tirng
trang thai rirng duoc thé hién trong Bang 4.

Bang 4. Chi s6 da dang sinh hoc loai cay gb trong cac trang thai rirng

- Trang thai
Chi so

TXB TXN TXK TXP

S8 loai 54 75 102 26
Chi s6 phong phu loai Menhinick 1,87 2,95 3,66 1,03
Murc d6 da dang loai (Shannon — Wiener) (H) 2,35 2,74 3,88 1,82
Chi s6 wu thé Simpson (D) 0,72 0,88 0,93 0,5
Vi Tién Hinh (kich thudec loai) (A) 2,12 1,04 0,96 0,34
Chi s& Margalef (d) 6,12 6,38 7,88 4,74

Vé s6 loai va chi s6 phong phu loai: Trang
thai rirng TXK trung binh c¢6 102 loai va chi s&
phong phu loai Menhinick I&n nhat (3,66), cho
thay day la trang thai rirng cé tinh da dang va
phong phu loai cao nhat. Trang thai TXN ding

th hai (75 loai; Menhinick 2,75), TXB ding thir
ba (54 loai; 1,87). Trang thai TXP c6 s6 loai va
gia tri Menhinick thap nhat (26 loai; 1,03), phan
anh sy nghéo nan vé thanh phan loai & trang
thai nay.
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Vé mic dd da dang loai (H — Shannon-
Wiener): Gia tri H cao nhat & TXK (3,88), tiép
theo 13 TXN (2,74), TXB (2,35) va thap nhat &
TXP (1,82). Chisd H >3 cho thdy TXK c6 da dang
loai cao; trong khi dé trang thai TXB va TXN chi
dat mirc da dang thap — trung binh. Trang thai
TXP cé gid tri H < 2 thé hién mirc d6 da dang
thap (it loai, hodc mot sé loai chiém wu thé 16n).

Vé chi s6 uwu thé Simpson (D): TXK ¢6 D =
0,93, nghia la tinh déng déu loai cao va khoéng
cé loai nao chiém wu thé tuyét doi. TXP cé D
thap nhat (0,5), phdn dnh sy dp dao cha mot sd
loai chiu sang moc nhanh.

Vé chi s6 Vi Tién Hinh (A — kich thuwdc loai):
TXB c6 A = 2,12 cao nhat, cho thay su khac biét
kich thwdc gitra cac loai kha Ién. TXK va TXN cé
A dudi 1,05, chirng té cdu truc kich thuwdc
tuong d6i dong déu. TXP rat thap (0,34) phdn dnh
ciu tric don gian, chl yéu cay kich thudc nho.

Vé chi s6 Margalef (d — phong ph loai): TXK
cé d cao nhat (7,88), tiép theo la TXN (6,38),

TXB (6,12) va TXP (4,74). Gia tri nay pht hop véi
xu thé& chung cla sé loai va chi s6 Menbhinick.

Nhuw vay cé thé thay trang thai rirng TXK thé
hién rd nhat tinh da dang sinh hoc cao, ciu
trdc loai déng déu va 6n dinh, day la trang thai
rirng cé gia tri bao tén vé s6 loai cao nhat. TXN
va TXB & murc trung binh, trong khi TXP c6 da
dang loai thap, cdu trdc don gian, can wu tién
phuc héi va khoanh nuéi xuc tién téi sinh. Qua
do c6 thé nhan thay, khi tinh da dang loai cang
cao thi tinh wu thé s6 luvgng cd thé loai cang
giam diéu nay hoan toan dung trong cho ca 4
trang thai rirng trong khu vuc nghién ctru cé
cay gb phan bé.

3.2.3. Quy ludt phén bé sé céy theo c& dworng
kinh (N/D.3)

Phan b6 N/D13 dwgc mé phdng bang phan
b6 gidm dang ham Meyer, phan bd khoang
cach va phan bd Weibull, két qua d3a lya chon
duoc dang phan bé phu hop dé 1a phan bé
Weibull.

Bang 5. K&t qua mo phdéng phan bd thwe nghiém N/D1 3 cac trang thai rirng theo ham Weibull

Cac tham sé %tin .
Trang thai . X X tinh X’os(k) Két luan
TXB 1,013 0,102 10,88 14,07 HO*
TXN 1,068 0,150 12,20 14,07 HO*
TXK 1,01 0,589 6,76 5,99 HO

Két qud tinh todn cac tham s6 md phdng
phan bd N/D1.3 & Bang 5 cho thay cac dang ham
Meyer va phan bé khodng cach khéng thich hop
dé moé phong phan b6 N/D13 cho ca 04 trang
thai rirng. Khi s dung ham Weibull dé mé
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[ Trang thai TXB ]

phong phan b6 N/D1 3 cho cac trang thai thi chi
c6 trang thai TXB va TXN cho két qua chap nhan
gia thuyét Ho nghta la phan bd thuyc nghiém cla
02 trang thai c6 thé moé phoéng bang phan bd
Weibull.
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Hinh 1. Biéu d6 phan bd N/D;stheo ham Weibull
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Hinh 1 cho thay, dang hinh phan bé thuc
nghiém N/D13 & 02 trang thai rirng |a s6 lwong
cay cuc dai & cd kinh 6 -10 cm va gidm dan vé
céc ¢ kinh 18-24 cm réi giam manh khi cac c&
dudng kinh ti€p tuc tdng |1én. Trang thai TXK ¢
phan b6 N/D13 dang rang cua, khéng thé hién

rd quy luat, nghia la cé gia thuyét Ho bi bac bé,
phan bé thuc nghiém N/D13 cla cd trang thai
rirng nay khong thé mé phong duwoc bang phan
bé Weibull.
3.2.5. Quy luét phén bé sé cdy theo c& chiéu
cao N/Hun

Bang 6. Két qua md phéng phan bé N/Hyy theo phan bé Weibull

Trang thai a A Xn X205 Két luan Ham phan bd
TXB 2,4 0,008 36,88 12,59 Ho Weibull
TXN 2,0 0,019 51,35 14,07 Ho Weibull
TXK 2,1 0,014 45,59 14,07 Ho Weibull

Két qua Bang 6 cho thdy & tat ca cac trang
thai rirng cd 3 ham ly thuyét déu cé gia thuyét
Ho bi bac bd, nghia la phan bd thyc nghiém
N/Hw cla ca 3 trang thai rirng nghién clru déu
khong thé mé phdéng dugc bang phan bd
Weibull. Nhu vay, c6 thé thdy rang cau tric
rirng tai khu vuc nghién clru da bi tac doéng
nhiéu, phan bé thyc nghiém N/Hw ¢ dang hai

hodc nhiéu dinh, chiéu cao cuc dai cha cac cay
diéu tra dat duwgc & mirc 17,5 m, so lwong I6n
cac cay co chiéu cao dat tlr 6 m — 8 m, rat it cay
dat chiéu cao trén 15 m.
3.3. Dic diém tai sinh tw nhién
3.3.1. T6 thanh céy tdi sinh

S8 loai cdy tham gia vao céng thirc t6 thanh
dugc thé hién qua Bang 7.

Bang 7. T6 thanh va mat dd cay tai sinh cha cac trang thai rirng

Trang SO loai SO loai Cong thirc t6 thanh Mat dd cay
thai oTC CTTT (lodi cdy wu thé) tai sinh
TXB 22 7 1,52 ROR+1,36 TR+1,22 MT+ 0,96 SN+ 0,79 Tr + 0,77 MC 1556

+0,69 Tra + 2,69 LK (cay/ha)
TXN 16 3 2,01ROR+1,18 TR+ 1,16 MT+0,83S+0,77SN+0,68R + 1782

0,62 CC+0,58 Tra+2,17 LK (cay/ha)

TXK 56 5 2,56 MT+ 0,78 TR +0,75 ROR + 0,72 Tr %924

+0,68 OR +4,51 LK (cay/ha)
TXP 21 0 Dg, Ng, ROR, MCK, ODT -
Ghi chud: ROR: Ruéi 6 ré TR: Thj rirng MT: May teo SN: Séng nhung  Tr: Trdm S: Sung
R: Re CC: Chédn chim  MC: M4 chim cuéng ngdn Tra: Trdn Dg: Duong Ng: Ngdi
MCK: Mé co ke oDT: O dwdc thudng OR: 0 rb LK: Lodi khdc

Trong cdc trang thai rirng so loai cay téi sinh
dao dong tir 21-56 loai, trong dé trang thai TXB
c6 42 loai va TXN cung c6 46 loai xuat hién,
trang thai TXK cd s6 loai cay tdi sinh |3 56 loai va
TXP trong dé cd 5-8 loai tham gia vao cong thirc
t6 thanh. Trang thai TXP khéng cé loai wu thé rd
rét trong CTTT. Cac loai cay tdi sinh cd sé lwong
uwu thé & cac trang thai dai da so 1a cdy wa sang
moc nhanh va twong ddi gidng nhau tap trung

& cac loai cay bui, cay gé nhé nhu: Rudi 6 rd, Thi
rirng, May téo. Trong khi do, & trang thai TXP
khéng ¢ loai nao wu thé rd rét tham gia vao
CTTT la céc lodi nhu |a Dwdng, Ngdi, Rudi 6 ro...
Mat do cay tdi sinh gilra cac trang thai rirng cé
sw khac biét, trang thai TXK c6 sé lwvgng cay tai
sinh cao nhat vdi 1924 cay/ha; TXN ¢d s6 lugng
cay tdi sinh cao thr 2 13 1782 cay/ha; TXB c6 sb
lwong cay tai sinh thdp nhat 1556 cay/ha. Vi
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mat dé nay, su canh tranh vé khdng gian sinh
trwdng khoéng qua cao gilta cac cdy tai sinh va
s& dam bao cho qua trinh tdi sinh phuc réi rirng
sau nay.

3.3.2. Mét dé, chét lworng va ngudn géc tdi sinh

Két qua nghién clru vé mat dé, chat lvgng va
ngudn géc cay tdi sinh dwoc téng hop & Bang 8.

Bang 8. Mat dd, chat lwong va ngudn géc cay tai sinh

TT Pham chat TXB TXN XK
N % N % N %
1 Tot 287 18.4 221 12.4 317 16.5
Trung binh 724 46.5 862 48.4 655 34.0
3 Xau 545 35.0 699 39.2 952 49.5
Téng 1556 1782 1924
1T Ngudn goc
1 Hat 1275 81.9 1524 85.5 1535 79.8
Choi 281 18.1 258 14.5 389 20.2
Téng 1556 1782 1924

Trong ca 3 trang thai rirng c6 ciu tric, cdy tai
sinh ¢4 nguén goc tir hat chiém ty 1é kha cao, tir
79,8% - 85,5%, day thudng la cac cay tai sinh cé
bo ré khde manh, thuan lgi cho viéc hinh thanh
tang rirng chinh trong tuong lai. & ca 3 trang
thai nghién ctru, ty |& cdy téi sinh cé chat lvong
xau lai chiém ty 1é cao, tir 39,2% - 49,5% so VJi
téng s6 cay, cdy tai sinh c6 chat lvgng trung
binh chiém ti |é cao nhat, dao déng tir 34,0% -
48,4% trong khi d6 ty |& cay tai sinh chat lvong
tot chi dat tir 12,4% — 18,4%. Hau hét cac trang

thai rirng déu la rirng th sinh dd qua tac dong
manh va khai thac kiét trong khoang thoi gian
dai, do d6 chat luvgng tang cay gb ciing nhu cay
tai sinh hau hét con lai & mirc trung binh va xau.
Nhu vay, qua két qua diéu tra cay tai sinh cho
thay chat lvgng cdy tai sinh & cac trang thai co
thé dap &ng dwoc qua trinh phuc hoi rirng, day
|3 tién dé quan trong cho budc dém trong qua
trinh thay thé |&p cay gb trong qua trinh dién
thé ty nhién.

3.3.3. Phdin b6 sé cdy tdi sinh theo cdip chiéu cao

Bang 9. Thdng ké sé cdy tai sinh theo cap chiéu cao

Cap chiéu cao (cay/ha)

| I m IV Tong
Trang thai cay/ha
ang thai (<1,0m) (10m-<20m)  (20m-<30m)  (230m) (¥/ha)
TXB 694 455 284 123 1556
XN 508 762 251 261 1782
XK 903 677 207 137 1924

Tl s6 liéu & BAng 9 cho thay, & ca 3 trang thai
rirng mat do cay tai sinh giam dan theo cap
chiéu cao. Mat d tdi sinh & cap chiéu cao | dat
cao nhat, tir 508 cdy/ha (TXN) - 903 cay/ha
(TXK), giam dan & cac cip chiéu cao va dat thap
nhat & cap chiéu cao IV, tir 123 cay/ha (TXB) -
261 ciy/ha (TXN). Trén co s& két qua diéu tra
vé thanh phan va dac diém cay bui tham tuoi
trong khu vuc cho thdy: chiéu cao binh quan
cla tang cdy bui va thdm tuoi dat khoang 1,8 m
-2 m, dac trwng bdi cac loai cay bui nhu Mua,

Gang gai, Song gai, Ché vé, mot s6 loai dwong
xi nhu: T6 diéu, Rang da tuc va mot s6 loai co
nhu: Cé tranh, Cé may, Lach... Tham tuoi cé xu
hudng chiém wu thé & trang thai rirng nghéo
hodc phuc hoi, noi tan cay gbé chuwa khép kin,
anh sang lot xuéng nhiéu.

Mot s6 loai thdm twoi (cd tranh, lau lach) cé
kha nang Ian at cay tdi sinh gd, khién tién trinh
phuc hdi rirng chdm hon. Nhu vy, cé thé xac
dinh cay tai sinh trién vong |a cac cay dat chiéu
cao trén 2m, tuwong &ng vai chiéu cao tir cap Il
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tré 1én va khéng phai 1a cdy sinh trwdng xau.
Can cr vao s6 liéu tinh todn tai Bang 9 cho thay,
mat do cay tai sinh & cap chiéu cao lllva IV &
céc trang thai rirng lan lwot |1a 407 cay/ha, 512
cay/ha va 344 cay/ha. Néu I3y ty 1é binh quan
ciy c6 pham chéat trung binh va tét cho ca 3
trang thai la 58,8% so véi tong s6 cac cay tai
sinh & c3p chiéu cao Il va IV (Bang 9) thi ty |&
cay trién vong dat khoang 10,5% - 17,0% so vdi
tong sb cay tai sinh.
4. KET LUAN

Ki€u rirng kin thudrng xanh muwa mua nhiét
ddi tai Khu BTTN Dat ngdp nwdc Van Long ¢d
trit lwgng thap bién déng tlr 3,6 m3/ha dén
177,4 m3/ha, thudc 04 loai: Rirng gb tu nhién
nui da LRTX TB, Nghéo, Nghéo kiét va Rirng
chua co trit lwgng. Trong khu vuc nghién clru
co téng s6 cac loai bat gdp & tang cay gd 16n la
26-102 loai va bién dong theo cac trang thai
rirng, trong dé Sang nhung va Re la céc loai ¢
chi sé quan trong IV% cao nhat trong cong thirc
t6 thanh cla ca cac trang thai rirng nghién clru.
Mac du thudc chirc nang rirng dac dung va
duoc bdo vé nghiém ngat nhung quy luat két
ciu lam phan gobm phan bd N/D13va N/Hw tai
céc cac trang thai rirtng déu khong thé hién rd
rang, khéng mé phéng dugc bang cac phan bd
ly thuyét nhw phan bd Meyer hay Weibull véi
mot s6 trang thai. Cac trang thai rirng nghéo va
ngheo kiét c6 mat dé cao nhuwng dudng kinh
nhd, cho thay rirng dang trong giai doan phuc
hoéi sau can thiép. C3u tric rirtng phan anh rd
rang qua trinh suy thodi kéo dai va kha nang
phuc héi ty nhién chdm cla rirng trong khu vuc
nghién ctru. Chi sé da dang loai thuc vat trong

khu vue nghién cliru khdng cao so véi két qua
nghién ctru vé da dang loai thyc vat tai céc khu
vuece lan can, chi s6 Shannon-Wiener bién déng
tlr 1,82 dén 3,88; chi sé Simpson chi dat tir 0,5
dén 0,93. Kha nang tai sinh cla rirng chua cao,
dac biét 13 kha nang téi sinh cha cac loai vu thé
trong tang cay cao con rat thap, cac loai tai sinh
uu thé & cac trang thai rirng déu cé mat Rudi 6
ro, Thi rirng, May téo... Cay tai sinh trién vong
ty lé tlr 10,5% - 17,0%.
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