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TOM TAT

Khu bao tn thién nhién Ddng Son - Ky Thuong c6 tong dién tich tw nhién
15.593,81 ha, gdm rimg tu nhién nghéo (TXN) 45,16%, rimg hdn giao
26,19% (HG), rung tu nhién trung binh 11,52% (TXB) va ring tu nhién
ngheo kiét 8,62% (TXK). Tdng sé 35 6 tiéu chuin (OTC) dién hinh tam
thoi dugc thiét 1ap dé xac dinh loai cdy, do sinh truong dudong kinh (DBH)
va chiéu cao cho toan b cdy c6 DBH > 5 cm, qua d6 xdc dinh sinh khéi

Tir khéa: Bao ton da (AGB) cho timg cdy. Két qua phan tich phuong sai cho thdy ¢ su khac
dang, cAu tric, didu tiét nhau 13 rét vé sb loai, mat d6 va AGB gitta 4 trang thai rung. TXB cé sb
khi h4u, tich Iy carbon loai (41/0TC), mat do cay (965 cay/ha) va AGB (119,2 tan/ha) 16n nhat va

thdp nhit 1a TXK (18 10ai/OTC, 408 cay/ha va sinh khéi 25,2 tAn/ha). Phan
b N/DBH rimg HG c6 dang 1 dinh 1&ch trai véi s cdy nhidu nhat tai cép
kinh tir 10 cm dén 15 cm, trong khi d6 TXB, TXN va TXK c¢6 phan b
1/DBH dang giam véi sé cdy nhiéu nhét tai cdp kinh nho nhét (tir 5 cm dén
10 cm). Két qua cho thay rimg Khu bao ton thién nhién Pong Son - Ky
Thuong c6 cau tric twong dbi 6n dinh, rimg c6 thé tw diéu chinh va phat
trién dé hudng t6i khu rimg c6 chirc nang tot ddi véi moi trudng, sinh thai
va tich liiy carbon diéu tiét khi hau cho khu vue.

Biomass and structure of natural forest in Dong Son - Ky Thuong
Natural Reserve Area, Quang Ninh

Dong Son - Ky Thuong Natural Reserve Area has an area of 15.593,81 ha,
including poor forest (TXN) of 45.16%, woody-bamboo forest (HG) of
26.19%, medium forest (TXB) of 11.52%, and very poor forest (TXK) of
8.62%. Thirty five typical temporal plots were established for identifying
species and measuring diameter at breast height (DBH) and stem height for
all stems with DBH > 5 cm, which was used for individual aboveground
biomass (AGB) estimation. The results indicated the significant differences
among four forest types in species number, stem density, and AGB. The
control, structure highest were found in TXB (41 species, 965 trees/ha, and 119.2 tons/ha,
respectively) and the lowest in TXK (18 species, 408 trees/ha, and 25.2
tons/ha, respectively). Stem-diameter distribution of HG had inverted-J
shape with peak at 10 - 15 cm DBH, while TXB, TXN and TXK had
exponential shape with the numerous stems at 5 - 10 cm DBH. It is
concluded that forests at Dong Son - Ky Thuong Natural Reserve Area has
stable structures, which can support forests grow and develop to fulfil its
functions on environment, ecology, and carbon sequestration against global
warming and climate change.
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I. PAT VAN DE

Khu bao ton thién nhién Péng Son - Ky
Thuong tinh Quang Ninh (BTTN) c6 tong dién
tich tu nhién 15.593,81 ha (Chi cyc Kiém l4m
Quang Ninh, 2020), trong d6 dét c6 rimg la
14.589 ha, phan 16n 1a rimg tu nhién bao gom:
Ring tu nhién ngheo 45,16%, rung hdén giao
26,19%, rung tu nhién trung binh 11,52%, va
rung tu nhién ngheéo kiét 8,62%. Khu BTTN
nam trong ving nui dt, c6 nhiéu dinh nui cao,
dinh cao nhét 1a Thién Son (1.096 m), dong
nui chay tir khe Ru (826 m) qua deo Kinh (694
m) da chia khu BTTN thanh hai Iuu vuc, phia
Bic nudc chay vé song Ba Ché, phia Nam
nudc tip trung chdy vé séng Man, sau do ra
Vinh Ha Long.

Khu BTTN 1a mot trong 58 khu du trit thién
nhién cua Viét Nam dugc thanh 1dp véi muc
tiéu “Bao tdn hé sinh thai rimg nui thap, da
dang sinh hoc, canh quan, méi truong”. Nam
trén dia ban 5 xa Dong Lam, Pong Son, Ky
Thugng, Vii Oai va Hoa Binh thugc thanh phé
Ha Long c6 dién tich rung tu nhién lén cua
tinh Quang Ninh, dugc xem nhu “La phoi
xanh” cua tinh Quang Ninh, c6 gia tri cao vé
tich liy carbon, diéu tiét khi hau (Chi cuc
Kiém 1dm Quang Ninh, 2020). Mic du viy,
nhitng nghién ctru vé sinh khdi va céu tric
rung tai khu bao tdn chua ¢ hé théng va toan
dién. Vi vay, muc ti€u chinh trong nghién ctru
nay l1a danh gia duoc thyc trang sinh khdi va
cdu trac cac dbi twong rimg tai Khu bao ton
thién nhién Pdng Son - Ky Thugng.

I1. PIA PIEM VA PHUONG PHAP NGHIEN CU'U
2.1. Dia diém nghién ciru

Nghién ctru dugc thuc hién tai Khu BTTN, c6
toa do dia ly tir 107°00°30” dén 107°14°00” d6
vi Béc va tir 21°04°00” dén 21°11°00” d6 kinh
DPong. Khu bao tdn co tham thyc bi 1a ring 1a
rong thuong xanh trén nti dat. Cac nhém dat
chinh trong khu bao ton gdm: it feralit c6
mun trén nai (trén 700 m); Dét feralit nau

vang, vang nhat ving doi (300 - 700 m); Pét
Feralit vang d6 dén do vang hay xdm vang
(< 300 m). Céac loai d4t nay dugc phat trién
trén nén d4 me trAm tich xen 1an da macma
axit (Chi cuc Kiém lam Quang Ninh, 2020).

Khu BTTN nim trong viing khi hau nhiét d6i
gi6 mua anh hudng cua khi hau dai duong, vdi
dac diém khi hau ving nui Pong Bic do anh
hudng cua dia hinh phiic tap va ¢6 vi tri gan
voi Vinh Ha Long. Tai khu vuc c¢6 mua Pong
lanh va kho kéo dai tir thang 10 dén thang 3
nam sau va mua He néng va am kéo dai tir
thang 4 dén thang 9. Khu vuc c6 nhiét d6 toi
cao tuyét d6i 41°C vao thang 6 va nhiét do t6i
thip tuyét d6i 0°C vao thang 1. Trong khi do,
nhiét do binh quan ndm 23°C, nhiét d6 trung
binh mua hé 25°C, nhiét do trung binh mua
dong 20°C.

2.2. Phwong phap thu thap sb liéu

Nghién ctru 1ap 6 tuyén diéu tra di qua cac
kiéu rimg, trang thai rimg, qua cac dai cao dén
diém cao nhét, dinh Thién Son cao 1.096 m;
rimg hon giao gb - tre nira (HG), ring ty nhién
1a rong thuong xanh trung binh (TXB), rung tu
nhién 1a4 rong thuong xanh nghe¢o (TXN) va
rung tu nhién 14 rdng thuong xanh ngheéo kiét
(TXK). Trén tuyén, chon vi tri dién hinh dé lap
6 tiéu chuan (OTC) tam thdi ¢é dién tich 2.500
m® (50 x 50 m) (Trin Van D6 er al., 2010).
Téng sb da lap 35 OTC, s6 OTC trén mdi
trang thai dugc liét ké tai bang 1. Trong OTC
xac dinh tén loai (Tén cdy rung Viét Nam,
2000) cho tit ca cdy cé dudng kinh ngang
nguc (DBH) > 5 cm, xiac dinh DBH bang
thudc do vanh ¢6 d6 chinh xac 0,1 mm va do
chidu cao viit ngon (Hyy).

2.3. Xac dinh sinh khoi

Sinh khi kho cay ca 1é (Bao huy ef al., 2016)
duoc xac dinh theo cong thurc sau:

AGB = 0,12843 x DBH 2409074
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2.4. Phwong phap xir 1y s6 liéu

St dung phin mém chuyén dung Excel,
R-software trén may tinh dé xir Iy s6 liéu. So
sanh danh gia cac chi ti€u giita cac trang thai
rung, doi twong nghién ciru dugc thuc hién
theo phan tich phuong sai ANOVA va céc so
sanh khac vdi d9 tin cay 95%.

III. KET QUA VA THAO LUAN

3.1. So loai va mat dd

S6 loai va mat do cay trén mdi OTC, gid tri
trung binh cho mdi ddi twong dugc trinh bay
tai bang 1. Nhin chung, s6 loai va mat do trén
mdi OTC cao nhit tai TXB, tiép dén TXN,
HG, va thip nhét thuoc vé TNK. Két qua phan
tich phwong sai cho thiy, ¢é su khic nhau rd
rét (Sig. < 0,05) vé s6 loai va mat do cay giira
4 trang thai rimg. Vé s6 loai trung binh/OTC,
TXB c6 41 loai, TXN co 31 loai, HG ¢6 26
lodi va TNK c6 18 loai. V& sb cdy trung
binh/ha, TXB c6 965 cay, TXN co6 898 cay,
HG c6 638 cay va TNK c6 408 cay.

TXB 1a d6i twong phan b tai nhitng noi cao,
kho tiép can, do d¢6 it bi tac dong. Rung con
git dugc trang thai nguyén ven véi nhiéu cay
16n va 1p cay khi sinh cling nhu 16p tham tuoi
day va tot, tao diéu kién thuan lgi cho nhiéu
loai cting ton tai va sinh truong. Trong khi d,
TXK 1a dbi twong c6 phan bd tai nhitng khu
vuc thip, gan déan cu dé& tiép can do vay bi tac
dong nhiéu. Hoat dong canh tac nuong riy da
dugc thuc hién tai nhitng khu vuc nay trong
qua khir. Tai day chu yéu la ring tht sinh
phuc hoi sau canh tac nwong rdy, cdy nho,
nhiéu loai ua sang va cau tric tang tan kha don
gian, dat ting mong, nghéo dinh dudng. Nhin
chung, diéu kién tu nhién khong thuén lgi cho
nhiéu lodi cdy cung t6n tai va sinh truong, do
vay sb loai xudt hién tai ddi tuong nay la thép
nhat. D6i véi rimg hén giao gb - tre nira chu
yéu gdm céc loai ntra tép, cdy moc thanh dam
xen gitra cdy go. Tai nhitng noi ¢d tre nira, ciy
b sinh trudng phat trién kém, chu yéu la ciy
nho cua cac loai ua sang.

Bang 1. Pac diém va sinh khéi 1am phan

Trang thai rieng - OTC | S6 loai S6 cay/ha DBH £ SE H SE AGB (kg/ha)
HG-1 28 1.020 13,9+ 0,41 7,4+£0,10 96.898,0
HG-2 18 540 14,4 £ 0,65 11,4 £ 0,31 59.470,5
HG-3 22 390 13,0+ 0,48 11,9+ 0,26 28.728,0
HG-4 19 415 12,2+0,49 11,3+£0,28 27.089,5
HG-5 31 605 14,0 £ 0,50 11,9+0,25 57.601,0
HG-6 17 1.060 13,5£0,29 13,1+£0,19 84.171,5
HG-7 18 890 13,0 £ 0,32 11,9 0,21 64.761,5
HG-8 26 340 14,0 + 0,80 11,1+ 0,39 35.673,0
HG-9 20 360 12,5+ 0,51 12,7 £0,25 24.778,5
HG-10 49 935 14,5+0,40 11,3+0,20 94.526,0
HG-11 43 465 15,3+0,80 11,3+0,34 62.283,0

Trung binh HG 26+3 638 + 85 13,7 £ 0,30 11,4 +£0,40 57.816 £ 7.984,4
TXB-1 42 940 14,4 £ 0,57 9,6 £0,25 114.325,5
TXB-2 42 1.095 14,1 £ 0,54 10,2+0,25 131.794,0
TXB-3 23 800 17,4 £0,82 11,7 £ 0,36 166.369,5
TXB-4 36 380 21,1+0,95 20,1 +0,95 95.610,0
TXB-5 21 380 17,7 £1,39 12,2+ 0,44 95.560,0
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Trang thai rieng - OTC | S loai S6 cay/ha DBH + SE H+SE AGB (kg/ha)

TXB-6 68 1.485 12,6 + 0,28 11,5+0,17 106.590,5
TXB-7 54 1.675 12,4 + 0,29 11,8 + 0,21 124.065,0

Trung binh TXB 41+6 965 + 189 15,7 + 1,20 12,4 + 1,30 119.188 + 9.392,7
TXN-1 26 1.170 12,8 + 0,34 8,8+0,12 90.230,5
TXN-2 36 980 12,2 + 0,41 7,6 £0,10 73.864,5
TXN-3 27 765 13,4 + 0,44 9,2+0,18 65.321,5
TXN-4 35 440 15,3+ 0,76 11,8 + 0,31 56.218,5
TXN-5 32 780 13,5+ 0,48 12,5+ 0,29 71.964,0
TXN-6 28 670 14,0 + 0,6 12,2 +0,28 71.603,0
TXN-7 27 980 12,2 + 0,43 10,9 + 0,21 76.849,5
TXN-8 25 1.100 10,9 £ 0,22 12,0 £0,17 51.799,5
TXN-9 29 1.100 11,4+0,3 11,2+0,17 63.372,5
TXN-10 40 950 12,9+ 0,36 10,9 + 0,21 72.852,5
TXN-11 33 605 13,7 +0,55 12,6 + 0,28 57.752,0

Trung binh TXN 311 898 + 71 12,9 + 0,30 10,9 + 0,40 68.348 £ 5.415,5
TXK-1 20 195 18,4 + 1,11 12,9 £ 0,38 34.456,0
TXK-2 22 360 12,5+ 0,51 12,8 + 0,26 24.778,5
TXK-3 24 315 11,9 + 0,59 10,6 + 0,23 20.231,5
TXK-4 21 520 8,8+0,19 7,5+0,25 13.700,5
TXK-5 12 490 11,9 £ 0,33 5,6 + 0,08 27.5855
TXK-6 6 565 11,1+ 0,41 5,5+0,11 30.701,5

Trung binh TXK 18+4 408 + 115 12,4+ 1,10 9,2 1,20 25.242 + 5.792,7

3.2. Pic diém sinh truéng va sinh khéi

Két qua phén tich phuong sai cho thiy c6 su
khéc nhau 13 rét vé DBH (Sig. < 0,05), tuy nhién
chua c6 su khac nhau vé chiéu cao (Sig. > 0,05)
gilra 4 trang thai (bang 1). Sinh truéng DBH 16n
nhét thuoc vé TXB (15,7 cm), tiép dén 1a HG
(13,7 em), TXN (12,9 cm) va TXK (12,4 cm);
trong khi d6 sy khéc nhau vé DBH giita TXN va
TXK 1a khong 13 rét (Sig. = 0,08 > 0,05).

Do it bi tac dong vi vay nhiéu cay co kich
thudc 16n van ton tai va sinh truéng tai trang
thai TXB. Bén canh d6, diéu kién ty nhién va
lap dia tét tao diéu kién thudn loi cho cy sinh
truong phat trién tét. Pay 1a nhing yéu t6
chinh lam cho DBH tai TXB ¢6 kich thuéc 16n
nhat. Trai lai, tai TXK do bi tdc dong manh,
hau hét cic cdy co kich thude 16n da bi khai
thac tir trudc day, didu kién tu nhién/thd

nhudng kém, nhiéu loai ua sang 1 nhiing ciy
c¢6 kich thude nho; su két hop cua cac yéu td
nay lam cho DBH tai TXK la nho nhat. Dbi
v0i sinh trudng chiéu cao, mic du diéu kién tu
nhién/thé nhudng va mét do cdy (su canh tranh
khong gian dinh dudng) gitta 4 trang thai la
khac nhau, tuy nhién chiéu cao trung binh
khong c6 sy khic nhau. Diéu nay cé thé duoc
giai thich do dic tinh ty nhién vé sinh truong
chidu cao cay rimg: Khi cdy dat dén mot do
tudi nhét dinh, cdy chi c6 tang truong vé DBH
ma rat it ting truong vé chiéu cao - trang thai
cdy dat chiéu cao tdi da.

Phén tich phuong sai cho thdy c6 su khac nhau
15 rét vé AGB (Sig. = 0,000 < 0,05) giita 4
trang thai. AGB 16n nhit tai TXB (119,2
tan/ha), tiép dén 1a TXN (68,3 tin/ha), HG
(57,8 ha) va thap nhét thudc vé trang thai TXK
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(25,2 tdn/ha). Sinh khéi phu thudc vao mat do
va kich thudc cay, voi mat do cao nhét va
DBH 16n nhit do d6 TXB c¢6 AGB 16n nhat.
Nguoc lai, mat do thap nhat va kich thudc nho
nhét do d6 TXK c6 AGB nhé nhat. Phan 16n
cdc nghién ciru vé carbon déu chi ra ring
carbon chiém khoang 50% sinh khdi kho cay
rung (Ohtsuka, 2010; Kueh et al., 1999). Do
vay, TXB ¢ tich lily carbon khoang 60 tan/ha,
TXN 34,1 thn/ha, HG 28,9 tin/ha, va TXK
12,6 tan/ha.

3.3. Phan b6 N/DBH

Rimg HG c6 phan b N/DBH dang 1 dinh léch
trai vdi s6 cay nhidu nhat (37,6%) tai c& kinh
tir 10 cm dén 15 cm (hinh 1). Trong khi 6, ca
3 trang thai con lai déu c6 phan bd giam véi sb
ciy nhiu nhét tai ¢& kinh nho nhat tir 5 cm
dén 10 cm; trang thai TXB: 33,5%, TXN:
36,4% va 43,1% tai TXK. Rimg HG c6 cdy
16n nhat xudt hién tai ¢& kinh 45 - 50 cm
(0,8%), rimg TXB c6 cdy 16n nhat xudt hién
tai ¢cd kinh 55 - 60 cm (1,0%), rung TXN cé
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cdy 16n nhét xuat hién tai c¢& kinh tir 55 cm d&én
60 cm (0,5%), va rimg TXK c6 cdy 16n nhét
xudt hién tai ¢& kinh 30 - 35 cm (3,7%).

Su xuét hién ciia tre nira 1am anh huong déng
ké dén kha ning tai sinh cdy gd, ddy 1a nguyén
nhan chinh dan dén sé luong cay gb tai cap
kinh 5 - 10 cm lai thdp hon s6 cay tai cap kinh
10 - 15 cm trong rimg HG, do cdy gb nho/thap
kho canh tranh khong gian dinh dudng véi tre
ntra. Trong khi d6, TXB, TXN va TXK c6 phan
bd giam; 1a dang phan bd chuan cia ring tu
nhién dam bao 16p cdy ké can ludn c6 mat do
16n hon 16p cdy & cap kinh to hon. Pong thoi,
qua trinh sinh trudng, canh tranh dinh dudng va
4nh sang, nhiéu cay c6 kich thudc nho sé bi dao
thai va chi nhitng cay khoe manh, cé strc canh
tranh cao méi ¢6 thé tham gia vao ciu tric tao
nén tan rimg (Tran Van D6 et al., 2010). Giai
phap cho trang thai nay chi can tién hanh bao
vé tot, tranh nhing tic dong cua con ngudi thi
ring c6 thé tu didu chinh dé tao thanh khu rimg
ty nhién c6 gia tri cao vé sinh thai, méi truong
va tich lily carbon.
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Hinh 1. Phan b6 sé cdy theo cap duong kinh (N/DBH) cac doi twong ring diéu tra
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3.4. Phan bd N/H

Rimg HG c¢6 phan b N/H tiém cén véi phan
bd chuan, s cay nhidu nhat (37,9%) tai cap
chiéu cao tir 10 cm dén 14 m (hinh 2). Trong
khi d6, ca 3 trang thai con lai déu c6 phan bd
1 dinh 1&ch trai v6i sé cAy nhiéu nhét tai cap
chiéu cao tir 6 m dén 10 m; 34,3% tai TXB,
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38,6% tai TXN va 41,7% tai TXK. Trang thai
rimg HG ¢6 cdy cao nhit xuét hién tai chiéu
cao 18 - 22 m (1,5%), rung TXB c6 cay cao
nhat xuét hién tai chiéu cao > 30 m (5,0%),
rimg TXN c6 cdy cao nhét xuat hién tai chiéu
cao tir 26 m dén 30 m (3,0%) va rung TXK co
cdy 16n nhit xuét hién tai ¢& kinh 30 cm v&i
chiéu cao tir 22 - 26 m (1,0%).
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Hinh 2. Phan bé sé cdy theo cap chiéu cao (N/H) cac dbi tugng rimg diéu tra

III. KET LUAN

Rung ty nhién tai Khu bao tdn thién nhién
DPdng Son - Ky Thugng ¢6 vai trd quan trong
d6i véi didu tiét khi hau, bao tén da dang sinh
hoc va sinh thdi cho tinh Quang Ninh néi riéng
va viing Pong Béc néi chung. Khu bao ton ¢o
4 trang thai rung chinh 1a ring HG, TXB,
TXN, va TXK.

Céc dac trung vé 1am phén gém s6 loai, mat
dg, sinh truéng DBH, chiéu cao va AGB déu
cho thiy rimg TXB c6 cac gia tri 16n hon o rét

s0 vOi cac trang thai khac, trang thai TXK cd
gi4 tri thap nhét. Trang thai rimg TXB ¢6 trung
binh 41 104i/2.500 m%, 965 cay/ha, DBH trung
binh 17,5 cm va AGB trung binh 119,2 tAn/ha;
ring TXK ¢6 trung binh 18 104i/2.500 m?, 408
cay/ha, DBH trung binh 12,4 cm va AGB
trung binh 25,2 tdn/ha. Rimg HG c6 phan b
N/DBH dang 1 dinh 1éch trai v6i s6 cdy nhiéu
nhat (37,6%) tai ¢& kinh tir 10 cm dén 15 cm;
rimg TXB, TXN, va TXK c6 phan bd giam véi
s6 cay nhidu nhat twong tmg 33,5%, 36,4% va
43,1% tai c& kinh nhé nhét tir 5 cm dén 10 cm.
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