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BIEN PONG CHAT LUQNG VA PA DANG SINH HQC LOAI
THEO KiCH THUOC CAY TAI VUON QUOC GIA BA BE, BAC KAN

Bui Manh Hung', Buii Thé Pbi', Nguyén Thi Théo'
"Truwong Pai hoc Lam nghiép

TOM TAT

Bién dong chit luong cy rimng va da dang sinh hoc theo cip kinh va cip chiéu cao 1 rit cn thiét trong quan Iy
tai nguyén rung. Nghién ctru da tién hanh 1ap 9 6 tiéu chuin cho 3 trang thai rimg: Nghéo, trung binh va giau
tai vuon qubc gia Ba Bé. Két qua phan tich cho thdy rang cac cap chat lugng c6 phan bd ngau nhién trén mat
dat. Quan hé khong gian giita cac cép ciing 1a ngdu nhién. Chét lugng xau thudng tap trung & cac cd dudng
kinh va chidu cao nho, va cdy c6 chit luong tot thuong 1a cay 16n hon, didu nay dugc ching minh boi két qua
clia phén tich twong dong cho ca duong kinh va chiéu cao. Vi cdy tdt, thi ¢& chiéu cao ting thi ty 1¢ cay tot cua
rimg giau ciing ting 1én va thudng 16n hon rimg nghéo va rimg trung binh. Vi ciy xau, trong ca 3 loai ring,
cdy xau chi tap trung tir 6 — 15 m. Ty 1& cdy x4u chiém ty 1& cao hon & rimg nghéo va rimg trung binh. Véi s6
lwong loai tai mdi c¢& kinh c6 thé 1én t&i 33 loai, ¢& chiéu cao c6 thé 1én t6i 28 loai; Chi sé Simpson cho dudng
kinh 1én t&i 0,943 va cho chiéu cao la 0,933 thi c6 thé théy duoc rﬁng muc d¢ da dang sinh hoc loai tai khu vuc
nghién ciru dang & muc cao. Xét & mirc d6 toan cac cp thi muc d6 da dang & cac cp 1a nho hon cac nghién
cuu khac. Nhin chung, khi c& cdy tang thi mic d6 da dang sinh hoc cling gidm theo & ca 3 trang thai.

Tu khoa: C?ip chiéu cao, c:‘ip kinh, da dang sinh hgc, Vuon quéc gia Ba Bé.

1. PAT VAN PE

Chét luong cdy rimg va da dang sinh hoc
loai dang 1a myc tiéu hudng dén cia qua trinh
quéan 1y rimg & nhiéu dia phuong, nhidu qubc
gia. Boi 18, chat luong cdy rimg 13 chi tiéu
phan anh 1én kha ning cung cip gb va céc
chirc ning vé mit sinh thai hoc cua rimg. Ty 18
cdy tot cao trong to thanh rimg thi kha ning
cung cip gb s& 16n hon trong twong lai, dong
nghia v&i no6 1a kha nang tich trir Carbon cling
s& 16n hon. Nhu vdy gid tri cia ring vé mat
kinh té ciing s& tang 1én. Ngoai ra, chit luong
rimg tt, s& dam bao duoc cac chirc ning bao
v€, chuc nang san Xuit va chirc nang xa hoi
cia ring duoc thuc hién mot cach tét hon
(Nicholas V. L. Brokaw, 1985; Klaus v.
Gadow et al., 2011). Chat luong cay rimg cd
moi quan hé chit ché véi kha ning diéu hoa
khi hau, diéu hoa nguén nuédce, han ché xoi
mon dét, tao diéu kién tdt hon cho san xuit
ndéng nghiép. Chat luong cay rumg ciing 1a két
qua cua rat nhiéu qua trinh: canh tranh dinh
dudng, canh tranh anh sang. Do vay, chat
luong rimg s& cho chung ta thiy vé muc do
bén vimg va 6n dinh cta rimg, ciing nhu xu
huéng phat trién cia rimg s& dat toi trong
tuong lai, tir d6 c6 bién phap quan ly, xur ly va
diéu chinh phu hop (F.B. Golley, 1991).

Mot khia canh nita rat duge quan tam hién

nay la da dang sinh hoc loai trong cac khu
rimg. Boi 18, tAm quan trong cta da dang sinh
hoc 14 khong thé phu nhan. Pa dang sinh hoc
loai cao s& lam cho kha ning cung cap céac dich
vu cua rung duoc cai thién: nguén nude duoc
cai thién, chu trinh dinh dudng duoc dam bao
va thiic day, diéu hoa tiéu khi hau, dam bao
ngudn gen cho thé hé twong lai, cung cip moi
truong sdng tot hon cho cac loai dong vat, con
trung. Ngoai ra, gia tri da dang sinh hoc con
thé hién & cac gia tri vé mat xa hoi nhu: hoc
tap, nghién cuu, du lich, canh quan va cac gia
tri tam linh (Ulrich Bormann, 2005; Tian Gao
etal., 2014).

Mic dii c6 nhirng gia tri khong thé phu nhan
nhu vay, tuy nhién hién nay, nhitng nghién ctu
thuong chi ding lai & phan tich chit luong cay
rung va da dang sinh hoc loai tai cac 0 ti€u
chudn, cac trang thai rimg (Bui Manh Hung,
2016; Bui Manh Hung and V4§ Pai Hai, 2018).
bdi vai tﬁng cady cao va tai Vi¢t Nam, c6 thé
n6i chua c6 mot nghién ctru va phén tich cu thé
nao vé chat lugng ciy ring va da dang sinh
hoc theo kich thudc cay rung. Hay néi cach
khac 1 sy bién ddi cua chét luong cay rimg va
da dang loai theo céc cip dudng kinh va chiéu
cao con rat han ché. Pic biét tai vuon qudc gia
Ba Bé. Do vdy, trong nghién ctru nay s& tap
trung vao: 1) Phan tich chat luong cdy rimg
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phan bd & cac cap duong kinh va chiéu cao
khac nhau va 2) Bién dbi sb loai va cac chi s6
da dang sinh hoc tur cac cép kich thude nho dén
cac cap kich thudc 16n hon. Pay s& 1a co s
khoa hoc rit quan trong trong viéc diéu tiét
chat lugng ciy rimg va da dang sinh hoc theo
kich thudc cay. La co s¢ cho viée tia thua va
cac bi¢én phap k¥ thuat 1am sinh khéc tac dong
vao rimg dé c6 mot khu rimg véi chét luong t6t
hon va da dang hon trong tuong lai.
2. PHUONG PHAP NGHIEN CUU
2.1. P6i twong nghién ciru

Déi twong nghién ctu 13 quan xa thuc vat
bac cao ¢c6 mach phan bd trén nui da voi thude
céc trang thai rimg thuong xanh mua 4m nhiét
d6i ¢ cac kiéu trang thai phan loai khac nhau
tai khu vuc VQG Ba Bé. Cac ddi tuong nay
duoc phan thanh 3 loai ring: rirng ngheo, rung
trung binh va rimg gidu. Vuon qudc gia Ba Bé
cach thi xd Bac Kan 70 km va cach Ha Noi
250 km vé phia Bic, thudc dja ban huyén Ba

Bé, tinh Bic Kan. Tong dién tich vuon 10.048
ha, gdm toan bo xi Nam Mau va mot phin
dién tich cia cac xa Khang Ninh, Cao Thugng,
Cao Tri, Quang Khé, Hoang Tri — huyén Ba
Bé, Nam Cuong — huyén Cho Pon; vuon ¢b
toa do dia ly: Tir 220 06°12” dén 220 08°14”
Vi d6 Bac; Tir 1050 09°07” dén 1050 12°22”
Kinh d6 Pong.
2.2. Phwong phép thu thép s liéu

S liéu str dung trong bai bao nay dugc thu
thap trén 09 6 tiéu chuin (OTC) dién hinh tam
thoi & rimg 14 rong thuong xanh tai Vuon Qudc
gia Ba Bé (Hinh 1) ndm 2018. Phuong phép rat
miu 1a phuong phap phan ting ngiu nhién
(Barry D. Shiver and Bruce E. Borders, 1996).
Mbi OTC cé dién tich 1000 m* (25m x 40m) va
duogc phan bé trén ba trang thai rimg 13 1, (03
OTC), IIa2 (03 OCT) va Illa3 (03 OTC). Cac
OTC phan bd déu trén toan dién tich cia mdi
trang thai rung dugc chon (Hinh 1).

Xa Nam Cuimg

1 500 3,000
Met

Xi Khang Ninh

Xa Quang Khe

Xa Hoang Tri

Hinh 1. So @b vi tri cac OTC trong khu vue nghién ctru

Trong mdi OTC, tién hanh diéu tra thanh
phan loai cay gd 16n (duong kinh ngang nguc
D3 > 6,0 cm) duoc thong ké theo loai va sip
xép theo chi va ho. Puong kinh ngang nguc
D, 3 (cm) cua ting cdy duoc do bang thudc kep
kinh, chiéu cao vut ngon Hy, (m) cua tung cay
duoc do dac b?mg thudc Blume — Leiss. Chat
luong cua cay rimg dugc diéu tra va phan chia
thanh 3 cap: Tt, trung binh va x4u.

2.3. Phuong phap phan tich s6 liéu
2.3.1. Phén tich quan hé giiwa chit luong va
loai cdy voi cdc cé' cdy rung

Phén tich twong déng chinh tic (CA) duogc
sir dung dé phan tich méi quan hé giira hai tap
bién, cu thé 13 bién chét lugng va bién ¢& kinh
hodc ¢& chiéu cao. Tuy nhién, CA khong xac
dinh dau 1a tap bién doc 1ap, dau la tap bién
phu thudc. CA s€ 1ap mot tap bién chinh tic
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(canonical variates). Day 1a tap hop tuyén tinh
cac bién dé giai thich t6t nhat cho méi quan hé
giita hai tap bién: chét luong hodc loai cay va
c¢& duong kinh va chiéu cao cay rimg. Nguyén
Iy ctia CA s& tao ra hai bién chinh tic dau tién,
thuong ky hiéu 1a W, va V. Trong d6 W 1a to
hop tuyén tinh cta cic bién trong nhom chat
lwong/loai cay (X), va V; 1a t6 hop tuyén tinh
ctia cac bién trong nhom c& dudng kinh, chidu
cao (Y). Sau d6 CA s& tao tiép cac bién chinh
tic tiép theo. SO luong bién chinh tic bang voi
s6 luong bién trong tap bién nho hon. Két qua
phan tich twong quan chinh tic s& cho chung ta
thdy mdi quan hé chit hay khong chat giita hai
nhoém bién X va Y nho vao hé sb twong quan
binh phuong gitta W, va V;, dong thoi kiém
dinh sy ton tai cia mé hinh thong qua tiéu
chuan F. Biéu d6 twong quan gitta bién chinh
tic Wi va V, cling duoc tao ra dé ¢6 cai nhin
tryc quan hon vé mdi quan hé gitra hai tap bién
X va Y (J Clin Epidemiol, 2010; Phillip M.
Yelland, 2010).
2.3.2. Chi s6 da dang sinh hoc

Pé danh gia muc do da dang sinh hoc ¢ hai
loai rung, cac chi s6 da dang sinh hoc sau dugc
st dung (Roeland Kindt and Richard Coe,
2005).
a. S6 lwong lodi (Richness)

Richness 1a chi s6 cho biét sé luong loai cay
tang cao co6 mit trong cac trang thai rimg.
b. Chi sé Simpson

Chi s6 Simpson dugc tinh toan theo cong
thire sau:

D% 1('1_—1) 0

T n\n-1
Trong d6: m 1a so loai trong moi 0; n; 1a s
cay cua loai i va n la tong so cay trong 0.
c. Chi s6 Shannon — Wiener
Chi s0 nay dugc tinh todn bang cong thirc
sau:

H==) p,In(p,) @)
i=1
Trong d6: m 1a s6 loai trong 6; p; 1a ty 1¢
lodi i (pi = ni/n); n; 13 s6 cdy cua loai i va n 1a
téng sb cay trong 0.

d. Chi so dong déu Shannon
Chi s6 nay phan anh méc d6 da dang sinh
hoc khong chi dya vao sb 10ai ma con dua vao
mirc d6 dong déu vé sé luong ca thé ciia mdi
loai. N6 dugc tinh theo cong thic:
H

7= s 3)

Trong d6: H 1a chi s6 Shannon-Wiener;
S 14 s6 loai trong 0.

Tt ca cac chi s trén dugc tinh toan trong R.
3.KET QUA VA THAO LUAN
3.1. Chét lwong cay rirng theo cip kinh va
chiéu cao
3.1.1. Chit lwong cdy rirng theo cép kinh
a. Phin bo khong gian cdc cip chit lwong
theo cdp kinh va moi quan hé giwa chit
lwong véi cip kinh

Biéu dd hinh 2 duoc xay dung dua trén toa
dd x, y cna cdy rung trén mat dat. Biéu dd thé
hién phan bd cua chit luong ciy rung (tt,
trung binh va x4u) trén mit dit cua 1am phan.
Phan tich tuong déng cling duogc thuc hién va
két qua duoc thé hién trong cac biéu d6 hinh 2.

Biéu d6 cho thiy rang cac cap chit luong
ciy rimg, dic biét 1a cay co chit luong trung
binh va xau c6 phan bd kha ngiu nhién trén
mit dat. Mbi quan hé khong gian gitta cac cip
chét luong ciing kha ngiu nhién, két qua nay
dugc thé hién trong cac biéu do phan bd khong
gian & bén phai hinh 2. Day ciing 1a dic diém
phan bd khong gian noéi chung cua ciy rimg
thuong gap tai Viét Nam (Richard Condit et
al., 2000; Bui Manh Hung and Nguyén Tién
Phong, 2018). Nhin vao nhiing biéu dd nay
chung ta c6 thé thiy rang rimg nghéo cay rimg
c6 duong kinh trung binh kha nho, trong khi dé
rung trung binh, va dac biét la rung giau thi
xudt hién nhiéu cdy c6 kich thude 16n hon. Mot
xu thé duoc twong d6i truc quan 1a cay co chat
luong x4du thuong tap trung & cac c& dudng
kinh nhé, va cdy c6 chit luong tot thuong 1a
cdy 16n. Didu nay dugc ching minh bang két
qua phan tich twong dong. Toan bd gia tri Sig
ctia tiéu chuén chi-squared déu 16n hon 0,05. O
rimg ngheo cay tot thuong c6 duong kinh tir 35
— 45 cm, cdy x4u co duong kinh 5 — 15 cm.

TAP CHi KHOA HQC VA CONG NGHE LAM NGHIEP SO 5 - 2019 29



Ldam hoc

Rimng trung binh, cay t6t c6 quan hé chit voi
cac ¢d tir 25 - 45 cm rat 15 rang, cdy xdu 13 5 -
15 cm. O ring giau xu thé khong rd rang bang,
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cdy tot c6 xu hudng quan hé chit véi c& tir 55 -
85 cm, con cay xau c6 quan hé chat véi ¢d 15 -
25 cm.
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Hinh 2. Biéu do phan b khong gian ciia cac cip chit lwong theo cip kinh ¢ bén phai. Biéu d6 phén
tich twong ddng giira chit lwgng va cip kinh cho cac loai rirng & bén trai

b. Phén bé tin sé chit lwong theo cip kinh

Dé tim hiéu k¥ hon va sau hon vé phan bd
sO cy theo cac cap chét lwong ¢ timg c& kinh
cho cac dbi tugng rimg chung ta dang nghién
ctru, hiy xem xét két qua duogc thé hién trong
bang 1.

Két qua & bang 1 cho thiy rang tai cic c&
duong kinh nho tir 5 dén 25 cm, thi ty 1& cay

t6t clia rimg nghéo va rimg trung binh twong
dbi 16n. Tuy nhién, tir ¢& dudng kinh 25 cm tré
lén thi ty 1& cay t6t ctia ring gidu lai 16n nht,
giao dong trong khoang tir 52,2% dén 100%.
Diéu nay 1a do ty 1& cay gb 16n trong rimg gidu
chiém ty 1€ cao hon. Nguoc lai, ty I¢ cay X4u
lai xuét hién cao nhat & rimg nghéo va rimg
trung binh & moi cip dudng kinh. Diéu nay
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phan nao cho thiy chat luong rimg tai cac 1am  dugc cai thién.
phan nghéo va trung binh 13 vin dé can phai

Bang 1. Phan bo chit hrgng cdy rirng theo cip kinh

CoD Pham chat
(col’n) Trang thai Xau Trung binh Tot
S6 cay % S6 cay % S6 cay %
Rung ngheo 0 0,0 0 0,0 0 0,0
<=5,00 Rung trung binh 0 0,0 0 0,0 0 0,0
Rung giau 0 0,0 0 0,0 0 0,0
Rung ngheo 12 50,0 58 60,4 11 47,8
5’01 - <\ \
15,00 Rirng trung binh 7 29,2 17 17,7 1 4.3
Rung giau 5 20,8 21 21,9 11 47,8
Rung ngheo 2 16,7 33 32,7 13 34,2
15,01 - . .
25.00 Rirng trung binh 6 50,0 52 51,5 16 421
Rung giau 4 33,3 16 15,8 9 23,7
Rung ngheo 0 0,0 8 26,7 2 8,7
25,01 - . .
35.00 Rung trung binh 2 66,7 9 30,0 9 39,1
Rung giau 1 33,3 13 433 12 52,2
Rung ngheo 0 0,0 0 0,0 2 14,3
35,01 - . .
45.00 Rung trung binh 0 0,0 2 28,6 5 35,7
Rung giau 0 0,0 5 71,4 7 50,0
Rirng ngheo 0 0,0 0 0,0 0 0,0
45,01 - . .
55.00 Rung trung binh 0 0,0 2 40,0 2 22,2
Rung giau 0 0,0 3 60,0 7 77,8
Rirng nghéo 0 0,0 1 100,0 0 0,0
55,01 - . .
65.00 Rung trung binh 0 0,0 0 0,0 0 0,0
Rung giau 0 0,0 0 0,0 1 100,0
Rirng nghéo 0 0,0 0 0,0 0 0,0
65,01 - . .
75.00 Rung trung binh 0 0,0 0 0,0 0 0,0
Rung giau 0 0,0 0 0,0 1 100,0
Rirng ngheo 0 0,0 0 0,0 0 0,0
75,01 - . .
85.00 Rung trung binh 0 0,0 0 0,0 0 0,0
Rung giau 0 0,0 0 0,0 1 100,0
3.1.2. Chit lwong cdy rieng theo cip chiéu Céc biéu do dudi day thé hién cho chiing ta
cao thiy phan bd khong gian theo chiéu dung cua
a. Phin bé khéng gian theo chiéu cao ciia  cic cip chat luong cho 3 loai ring dang
cdc cdp chit lwong nghién ctru.
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c. Rung giau
Hinh 3. Phan b6 khong gian cac cip chét lwong theo chiéu cao

Két qua trong cac biéu do trén cho thiy rang
v6i ring nghéo va rimg trung binh cc cip chat
luong phan bd véi mat do 1on nhét tir khoang 7
m dén 15 m. Mat d6 va muc do gia tron cua
céc cap chét luong giam dan khi chiéu cao ting
1én trén 20 m. Tuy nhién, ¢ rimg giau, phan bd
nay co dac diém khac biét hon, cac cép chét
luong dugc phan bd dai déu hon tir ¢& chiéu
cao 10 dén 25 m. Piéu nay co thé thy ring cay
ring tai rimg gidu da giam sb luong, giam sy
canh tranh va phan héa mot cach 6n dinh hon.

b. Moi quan hé giita cdc cdp chit lwong va
cdp chiéu cao

Két qua phan tich trong ddng giira cac cp
chét luong va cép chiéu cao duogc thé hién
trong hinh 3.

Két qua phan tich twong dong cho thay rang
gilta cac cap chit luong va cap chiéu cao co
mdi quan hé twong ddi chat, gia tri Sig cua
phan bd chi-squared déu 16n hon 0,05. Cu thé,
tai rimg nghéo cay tot thuong ¢ chidu cao tir
18 - 24 m, cay x4u c6 tir nh6 hon 6 dén khoang
12 m. Rung trung binh, quy luat khong rd rang
bang rimg nghéo, cay tét c6 quan hé chit véi
cac ¢ 15 - 18 m, 21 - 24 m va 6 - 9 m, cdy x4u
thudng c6 chidu cao tir 9 - 12 m. O rimg gidu
xu thé nay lai tré nén rd rang hon, ciy tot co
xu hudéng quan h¢ chat véi ¢ 18 - 21 m va 24
- 27 m. Trong khi d6 cdy xdu co quan hé chat
véicac cd 6 - 9 mva 12 - 15 m, day la cac cd
chiéu cao khéa nho trong 1am phén rimg giau.
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c. Rung giau
Hinh 3. Phin tich mdi quan h¢ giira cac cAp chit hrgng va ¢ chiéu cao
cuia moi cap chat lugng cho tung cap chiéu cao
cua cac loai rung dang nghién ctru.

¢. Phdn bo tan so cua cdc cap chat luwgng theo
cdc co chiéu cao
Béang 2 tong hop s6 cay va ty 1¢ phan tram

Bang 2. Phén bo chit lrgng ciy rirng theo cAp chiéu cao
Pham chit

Cé H (m) Trang thai Xéu Trung binh Tot
S6 cay % S6 cay % S6 cay %
Rurng ngheo 1 100,0 0 0,0 0 0,0
<=6,0 Rurng trung binh 0 0,0 0 0,0 0 0,0
Rung giau 0 0,0 0 0,0 0 0,0
Rung nghéo 4 80,0 25 96,2 3 60,0
6,1 -9,0 Rung trung binh 0 0,0 0 0,0 1 20,0
Rung giau 1 20,0 1 3,8 1 20,0
Rung ngheo 7 35,0 40 40,4 8 29,6
9,1-12,0 Rung trung binh 9 45,0 38 38,4 8 29,6
Rung giau 4 20,0 21 21,2 11 40,7
Rung ngheo 2 15,4 20 26,3 11 30,6
12,1 -15,0  Rung trung binh 6 46,2 38 50,0 16 44,4
Rung giau 5 38,5 18 23,7 9 25,0
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PhAm chit

Co H (m) Trang thai Xéu Trung binh Tét
S6 cay % S6 cay % S6 cay %
Rurng nghéo 0 0,0 13 56,5 3 21,4
15,1 -18,0  Rung trung binh 0 0,0 2 8,7 3 21,4
Rung giau 0 0,0 8 34,8 8 57,1
Rung ngheo 0 0,0 1 16,7 2 25,0
18,1 -21,0 Rung trung binh 0 0,0 3 50,0 1 12,5
Rung giau 0 0,0 2 33,3 5 62,5
Rung ngheo 0 0,0 1 11,1 1 8,3
21,1 -24,0 Rung trung binh 0 0,0 1 11,1 4 333
Rung giau 0 0,0 7 77,8 7 58,3
Rung ngheo 0 0,0 0 0,0 0 0,0
24,1 -27,0 Rung trung binh 0 0,0 0 0,0 0 0,0
Rung giau 0 0,0 1 100,0 8 100,0

Két qua cho thiy ring véi cay tot, thi c&
chiéu cao tang thi ty 1& cdy tot cua rung giau
cling tang Ién va thuong 16n hon rung ngheo
va rumg trung binh. Tai cac cip chiéu cao thip
(tir 6 - 15 m) thi ty 1& cay t6t cua rimg nghéo va
rimg trung binh 13 cao nhat, va cao hon rimg
giau. Cu thé, rimg nghéo chiém ty 1& tir 19,6%
dén 60%. Nguoc lai, ¢ cac cfip chiéu cao tur 15
- 27 m, ty 18 ciy t6t clia rimg gidu 16n nhat, tir
57,1 - 100%. Vi cay x4u, trong ca 3 loai rung,
cdy x4u chi tap trung tir 6 - 15 m. Ty 1& cay xau
chiém ty 1& cao hon & ring nghéo va rimg
trung binh. Vi vay, mot 1an nita cho thiy rang
viéc cai thién chat luong cdy rumg cho 2 trang
thai nay 1a can thiét.

3.2. Da dang sinh hgc theo kich thuédc cay
3.2.1. Bién dpng da dang sinh hoc theo cip
kinh

Béang 3 thé hién cac chi s6 da dang sinh hoc
duoc tinh toan cho timg cip kinh ciia 3 trang
thai rimg dang nghién ctru.

Két qua & bang 3 cho thiy rang, nhin chung
muc d0 da dang sinh hoc loai tai khu vuc
nghién cuu dang & muc cao, cu thé, sb luong
lodi tai mdi c& kinh co thé 1én t&i 33 loai, chi

s6 Simpson 1én t&i 0,943. Két qua nay hoan
toan twong tu nhu rit nhidu cac nghién ctu
khac tai Viét Nam (Phan Nguyén Hong et al.,
2004; Vo Dai Hai, 2014). Trong cac nghién
ctru ndy, sd luong loai trong mdi 6 tiéu chudn
2000 m” 1én t&i 60 - 70 loai, chi sb Simpson
dao dong tur 0,823 dén 0,957 cho mét sb trang
thai rung tu nhién tai Viét Nam. Tuy nhién, xét
& muc do toan cac cép, thi mic do da dang ¢
cac cap 1a nho hon cac nghién ctru khac, 1y do
chinh 1a cac nghién ctru khac thuong tinh muc
do da dang sinh hoc cho 6 ti€u chuan, chu
khéng phai cho cac cap dudong kinh. Mirc do
da dang sinh hoc 16n nhit tap trung & 4 ¢&: 5 -
15 cm, 15 - 25 cm, 25 - 35 cm va 35 - 45 cm.
Trong do6 16n nhét tai ¢& 15 - 25 cm, sd lugng
loai & ba loai rimg 1an luot 14 27, 33 va 11 loai,
chi s& Simpson lan luot 1a 0,941; 0,943 va
0,771. Tai cd tir 5 - 25 cm, thi ring nghéo va
rung trung binh c6 mic da dang cao hon rung
giau, con tir ¢d 25 cm trd 1€n thi rung giau cé
muc da dang sinh hoc 16n nhét. Nhin chung,
khi ¢& kinh tdng thi mic do da dang sinh hoc
s€ giam theo & ca 3 trang thai.
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Bing 3. Két qua da dang sinh hoc loai theo cip kinh

C& kinh (cm) Trang thai Richness Simpson Shannon Jevenness

Ring nghéo 0 1,000 0,000 0,000

<=5,00 Rung trung binh 0 1,000 0,000 0,000
Rimng giau 0 1,000 0,000 0,000

Rirng nghéo 16 0,699 1,755 0,633

5,01 -15,00  Rung trung binh 6 0,602 1,196 0,668
Rumng gidu 10 0,560 1,362 0,592

Rung nghéo 27 0,941 3,080 0,935

15,01 - 25,00 Rung trung binh 33 0,943 3,191 0,913
Rimng giau 11 0,771 1,844 0,769

Rimng nghéo 7 0,780 1,748 0,898

25,01 -35,00 Ring trung binh 15 0,920 2,623 0,969
Rirng giau 19 0,941 2,885 0,980

Rimg nghéo 2 0,500 0,693 1,000

35,01 - 45,00 Rung trung binh 4 0,612 1,154 0,832
Rirng giau 9 0,875 2,138 0,973

Rurng nghéo 0 1,000 0,000 0,000

45,01 -55,00  Rung trung binh 2 0,375 0,562 0,811
Rirng giau 5 0,680 1,359 0,845
Rirng nghéo 1 0,000 0,000 Khoéng

55,01 - 65,00 Ring trung binh 0 1,000 0,000 0,000
Rurng giau 1 0,000 0,000 Khong

Rirng nghéo 0 1,000 0,000 0,000

65,01 -75,00  Rung trung binh 0 1,000 0,000 0,000
Rung giau 1 0,000 0,000 Khong

Rurng nghéo 0 1,000 0,000 0,000

75,01 - 85,00  Rumng trung binh 0 1,000 0,000 0,000
Ring giau 1 0,000 0,000 Khoéng

3.2.2. Bién dpng da dang sinh hoc theo cip
chiéu cao

Két qua tinh toan da dang sinh hoc loai cho
cac trang thai rimg dang nghién ctru duogc thé
hién trong bang 4.

Twong ty nhu két qua da dang sinh hoc loai
theo cap kinh thi két qua da dang sinh hoc loai
theo cip chiéu cao & bang 4 cho thy ring,
nhin chung mtc d6 da dang sinh hoc loai tai
khu vye nghién ctru dang & muc cao, cu thé, sb
luong loai tai mdi ¢& chiéu cao c6 thé 1én tGi
28 loai, chi sb Simpson 1én t6i 0,933. Két qua
ndy hoan toan twong tu nhu rat nhiéu céc
nghién ciru khac tai Vi¢t Nam (Bui Manh
Hung, 2016). Trong nghién cru ciia minh tai
rung thtr sinh va ring gia tai Tay nguyén, Viét

Nam, tac gia Bui Manh Hung d3 cho thiy chi
s6 Simpson dao dong tir 0,825 dén 0,962. Tuy
nhién, tuong ty nhu dudng kinh, xét & mirc do
toan cap, thi mac do da dang ¢ cac cép 1a nho
hon céc nghién ctu khéc, 1y do chinh la céc
nghién cuu khac thuong tinh mic d¢ da dang
sinh hoc cho 6 tiéu chuan, chir khong phai cho
cac cép chiéu cao. Mutc d6 da dang sinh hoc
tap trung cao nhét tai 3 cAp: 9 — 12 m, 12 — 15
m va 15 — 18 m. Trong d0, cao nhét 1a cp 12 —
15 m, sb lugng loai ¢ ba loai rung lan luot la
21, 28 va 15 loai, chi s6 Simpson lan luot 1a
0,926; 0,953 va 0,867. Tuong ty nhu duong
kinh, khi cap chiéu cao ting thi da dang sinh
hoc giam, diéu ndy cling di dwoc chimg minh
b&i nhiéu nghién ctru trong va ngoai nude.
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Bang 4. Két qua da dang sinh hoc loai theo cép chiéu cao

C& chiéu cao (m) Trang thai Richness Simpson Shannon Jevenness

Rung ngheo 1 0,000 0,000 Khéng

<=6,0 Rung trung binh 0 1,000 0,000 0,000
Rung giau 0 1,000 0,000 0,000

Rung nghéo 10 0,590 1,447 0,628
6,1-9,0 Rurng trung binh 1 0,000 0,000 Khong
Rung giau 2 0,444 0,637 0,918

Rung ngheo 13 0,789 1,940 0,756

9,1-12,0 Rung trung binh 17 0,754 1,913 0,675
Rung giau 9 0,622 1,432 0,652

Rung nghéo 21 0,926 2,841 0,933

12,1-15,0 Rung trung binh 28 0,953 3,180 0,954
Rung giau 15 0,867 2,363 0,873

Rung ngheo 10 0,836 2,064 0,896

15,1 -18,0 Rurng trung binh 4 0,720 1,332 0,961
Rung giau 14 0,922 2,599 0,985

Rung nghéo 3 0,667 1,099 1,000

18,1-21,0 Rung trung binh 2 0,375 0,562 0,811
Rung giau 7 0,857 1,946 1,000

Rung ngheo 2 0,500 0,693 1,000

21,1 -24,0 Rung trung binh 2 0,320 0,500 0,722
Rung giau 8 0,847 1,970 0,947

Rung nghéo 0 1,000 0,000 0,000

24,1 -27,0 Rung trung binh 0 1,000 0,000 0,000
Rung giau 6 0,741 1,581 0,882

4. KET LUAN phan bd dai déu hon tir ¢ chiéu cao 10 m dén

Bién dong chat lugng cay rung va da dang
sinh hoc theo cap kinh va cap chiéu cao 1a rat
can thiét trong quan 1y tai nguyén rumg. Tuy
nhién, nhitg nghién ctru va phan tich vé bién
ddi cua chat lugng va da dang sinh hoc theo
cac cd kich thudc cay con rat han ché tai Viét
Nam.

V& bién d6i chét lugng theo cac cap dudng
kinh va chiéu cao, nghién ctru nay da cho thiy
rang ciy co chét luong trung binh va xiu co
phan bd kha ngiu nhién trén mat dat. Mdi quan
hé khong gian gira cac cip chit luong ciing
kha ngau nhién. Rung nghéo cdy rung co
duong kinh va chiéu cao trung binh kha nho,
trong khi d6 rung trung binh, va dac bi¢t la
rimg giau thi xuét hién nhiéu cay co kich thudc
16n hon. Chét luong xdu thuong tap trung &
cac ¢& duong kinh va chidu cao nho, cdy co
chat luong tét thuong 1a cay 16n hon, diéu nay
dugc chimg minh boi két qua cua phan tich
tuong dong cho ca duong kinh va chiéu cao.

Phan bd theo chidu dimg cho thdy riumg
nghéo va rimg trung binh cac cdp chat luong
phan bd v6i mat d 16n nhat tir khoang 7 m dén
15 m. O rimg giau, cac cip chat luong duoc

25 m. Piéu nay co thé thdy ring ciy rimg tai
ring giau di giam sé luong, giam sy canh
tranh va phan héa mét cach 6n dinh hon. Két
qua phan tich cho bién chiéu cao cho thiy rang
v6i cay tot, thi ¢& chiéu cao ting thi ty 18 cay
t6t cua rung gidu ciing ting 1én va thuong 16n
hon rung nghéo va rung trung binh. Tai cac
cap chiéu cao thp (tir 6 - 15 m) thi ty 18 cay t6t
clia rimg nghéo va rimng trung binh 13 cao nhét,
va cao hon rung giau. Nguoc lai, & cac cip
chidu cao tir 15 - 27 m, ty 1& cay tot cia rung
gidu 16n nhat, tir 57,1 - 100%. Voi cay xau,
trong ca 3 loai ring, cdy x4u chi tap trung tir 6
- 15 m. Ty 18 ciy x4u chiém ty 1& cao hon &
rung ngheo va rimg trung binh.

Két qua ¢ bang trén cho thdy rang, nhin
chung muc d6 da dang sinh hoc loai tai khu
vuc nghién ctru dang & muc cao, cu thé, sb
luong loai tai mdi c& kinh co thé 1én t6i 33
lodi, ¢& chiéu cao c6 thé 1én t&i 28 loai; Chi sd
Simpson cho duong kinh 1én t&1 0,943 va cho
chiéu cao 14 0,933. Xét & mirc do toan cac cép,
thi mirc 46 da dang & cac cép 1a nhoé hon céc
nghién ctru khac, 1y do chinh 1a céc nghién cuu
khac thuong tinh mtrc d6 da dang sinh hoc cho
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0 tiéu chuan, chir khong phai cho cac cap
duong kinh va chi€u cao. Nhin chung, khi c&
cay tang thi mirc 46 da dang sinh hoc s€ giam
theo ¢ ca 3 trang thai.
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QUALITY AND BIODIVERSITY CHANGES BETWEEN TREE SIZE CLASSES
IN BA BE NATIONAL PARK, BAC KAN
Bui Manh Hung', Bui The Doi', Nguyen Thi Thao'

"Vietnam National University of Forestry

SUMMARY
Changes in the quality of forest trees and biodiversity between diameter and height size classes are essential in
forest resource management. The study has established 9 standard plots for 3 forest states: IIB, IITA1 and 11IA2
in Ba Be National Park. The analytical resulted show that the quality levels were randomly distributed on the
ground. Spatial relations between levels were also random. Bad quality trees were usually concentrated in small
diameter and height sizes, and good quality trees were usually larger plants, which was evidenced by results of
correspondence analysis for both diameter and height variables. For good trees, the height size classes
increased and a rate of good trees in rich forests also increased and it was often greater than poor and medium
forests. For bad trees, in all 3 types of forests, bad trees only focused from 6 - 15 m. The rate of bad trees was
higher in poor and medium forests. Species biodiversity in the study area was relatively high. The number of
species in each diameter class could be up to 33 species, for the height, it could be up to 28 species. The
Simpson index for diameter was up to 0.943 and for height was 0.933. At the level of all classes, the
biodiversity was lowwer than other studies. In general, when plant size increased, biodiversity decreased in all

three forest stages.

Keywords: Ba Be National park, biodiversity, diameter class, height class.
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