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TOM TAT

Trong nghién ctru nay, chung toi sit dung co so dit lidu bao gdbm 6504 ciy
c4 thé (v6i Dy 3 >10cm) thudc 333 loai, dugc do hai lan voi khoang céach 5
nam (tr ndm 2007 - 2012). Dya trén chi tiéu thong ké ting truong duong
kinh binh quin ndm (Zp), dudng kinh tdi da ma loai dat dugc (D) va
dang sdng ctia loai, bang phan tich nhom vai chién luge K-Means, da phan
thanh 9 nhom loai: (1) Nhém gb nh ting truéng cham; (2) Nhém gb nhod
tang truéng trung binh; (3) Nhém gb nho ting truong nhanh; (4) Nhém gb
nhd ting truéng cham; (5) Nhém gb nhd tang truéng trung binh; (6) Nhém
gd nh& tang truong nhanh; (7) Nhom gb 1én ting trudng cham; (8) Nhom
g0 16n ting truong trung binh; (9) Nhom gb 16n tang truéng nhanh.

Studying grouping species according to some growth characteristics to
construct diameter growth models for four special-use forest regions in
Northern Vietnam

In this study, The data set comprise 6504 individuals of 333 species, which
have at least two censuses has been used. Based on average diameter
increment and maximal diameter observed for each tree species and life
forms, tree species were classified into 9 functional groups by using cluster
analysis with K-Means strategy: (1) Small sized slow growing species;
(2) Small sized moderate growing species; (3) Small sized fast growing
species; (4) Medium sized, slow growing species; (5) Medium sized,
moderate growing species; (6) Medium sized, fast growing species;
(7) large slow growing species; (8) Large moderate growing species;
(9) Large fast growing species.
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L. PAT VAN DE

Rung ty nhién nhiét d6i dugc biét dén nhu 1a
mot hé sinh thai c¢6 tinh da dang loai cao nhét
thé gi6i. Trong rimg dau & Pong Nam A, mbi
6 tiéu chuan dinh vi 1ha c6 thé xac dinh dugc
tr 80 - 100 loai cay khac nhau (D;3 >10cm)
(Bertault va Kadir, 1998; Newman et al., 1996).

O Viét Nam, rimg 14 rong thuong xanh c6 sb
loai trong mdi 6 tiéu chudn 1ha tir 40 - 80 loai
cay khac nhau (D; 3 >10cm) (Tran Vin Con et
al., 2010). Biéu nay lam cho viéc phan tich sb
liéu va mo hinh héa tr¢ thanh mdt nhi€ém vu
rat khé khin va budc cac nha nghién ctru phai
lya chon mot trong ba cach tiép can trong phan
tich dir liéu: (1) Phan tich riéng cho mdi loai;
(2) Gop tit ca cac loai lai dé phan tich chung;
(3) Phan nhoém loai theo mot cach c6 y nghia
dé phéan tich. Cach tiép can th nhét to ra
khong thyc t& do c6 qua nhiéu loai nén sé& rat
t6n cong stc dé phan tich chi tiét cho mdi loai,
hon nita rat kho dé rut ra cac két luan cé tinh
quy luat. Mét khéc, trong rat nhiéu loai do dém
dugc thi phan 16n dung lwong miu quan sat rat
it - cac loai co tan sudt xuét hién hiém, khong
du mau dé phan tich théng ké (Phillips er al.,
2002). Cach tiép can thi hai khong ¢ y nghia
vi n6 qua tong hop va khong phan anh duoc
cac dic tinh sinh truong von rat khac nhau cia
cac loai (Phillips e al., 2002). Cach tiép can
thtr ba hai hoa dugc cac nhuge diém cua hai
cach tiép can trén va thuong duoc cac nha
nghién ciru trén thé gidi sir dung.

Tuy nhién, tuy vao muc dich nghién cuu,
ngudi ta ¢6 thé phan nhom loai theo cac tiéu
chi khac nhau. Chang han, dé nghién ciru tinh
da dang sinh hoc ngudi ta c¢6 thé phan loai tir
nhom loai dén cip loai; dé phan tich kinh té
ngudi ta can biét dén loai d6 co gia tri kinh té
hay khong; dé nghién ctru ky thuat 1am sinh
ngudi ta chi can phan thanh cic nhém loai:
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loai wa sang, loai chiu bong va loai trung tinh.
Dé mo ta trang thai ring hodc mé hinh hoa
sinh trudng va san lugng rung, viéc phan
nhom loai can chi tiét hon dé phan anh dugc
cac dic trung phan ung sinh trudng ciia moi
nhom loai.

DPé phuc vu xiy dung mé hinh ting trudng
duong kinh theo nhoém loai sau nay cho lam
phin khu vuc nghién clu, ching t6i tién
hanh “Nghién ciru phdn nhém lodi theo mét sé
dac trung sinh truong phuc vu xay dung moé hinh
tang truong dwong kinh theo nhom loai cho 4
khu rung dac dung thuoc mién Bac Viét Nam”.

1. POI TUONG NGHIEN CUU

Tang cidy cao thudc ring tu nhién 14 rong
thuong xanh tai 4 khu rung dac dung thudc
mién Béc Viét Nam.

III. PHUONG PHAP NGHIEN CUU

3.1. Phuong phap ké thira tai li¢u

Ké thira 21 6 tiéu chuan dinh vi (OTCPV) da
duoc thiét 1ap nam 2007 va s6 liéu do dém lan
thir nhét (ndm 2007) cua 21 OTCDV trén dia
ban VQG Ba Bé, VQG Vii Quang, VQG Xuan
Son va KBT Hang Kia Pa - Co thudc dé tai
Nghién ciru cac dac diém cau tric va dong
théi ciia mot s6 kiéu rieng chii yéu ¢ Viét Nam
do PGS.TS Tran Van Con, Vién Nghién curu
1am sinh chu tri (Tran Van Con, 2007).

3.2. Phwong phap thu thép s6 li¢u

S6 liéu duoc str dung trong nghién ctru 1a sb
liéu diéu tra cta chu ky nghién ctru 5 niam, tir
nam 2007 - 2012 tai khu vuc nghién ctru: S6
ligu diéu tra 1an 1 vao ndm 2007 va sb liéu
diéu tra 1an 2 vao nam 2012.

OTCPV dugc thiét ké 1a mot hinh vudng cé
dién tich 1a lha (100m x 100m). Dé tranh
nham 13n va bo sét cdy, 6 tiéu chuan lha dugc
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chia thanh 25 6 vudong nhé c6 canh 20m x
20m. O mdi goc cia 6 vudbng nay danh diu
bang mot coc gd tai cac goc sao cho cb thé
nhan biét dugc & lan do sau.

O hai 1an diéu tra rimg nim 2007 va ndm 2012,
tién hanh do dém cac chi tiéu sinh truéng D 3
va H,, cua tat ca cac cay c6 D;3 >10cm; danh
sd c¢b dinh theo thtr tw cac cdy, mdi cdy chi
mang mot s6 hiéu riéng. SO hiéu cua cay dugc
ghi tryc tiép bang son 1én than cay.

S6 hiéu cua cac cay bi chét hodc bi chit (khai
thac) khong dugc dung lai dé tranh nham lan
khi xtr 1y s6 liéu. Céc cdy tai sinh bo sung vao
cép kinh dau tién dugce danh s6 hiéu véi cac sb
mai chua sir dung trong 6.

3.3. Phuwong phap phian nhém loai

C6 rat nhiéu loai trong t6 thanh rimg tu nhién,
trong d6 ¢6 nhiéu loai s6 luong quan sat khong
du 16n dé co tinh dai dién. Do d6, can phai
phan nhoém loai theo mot chi ti€u thich hop
nao d6 dé xdy dung ham ting truong theo
nhém, vi néu xdy dung cho timg loai riéng 1é
thi s6 mo hinh s& qua 16n. Phan nhém theo dic
tinh sinh thai va gié tri kinh té cua loai 1a mot
cach c¢6 thé duoc mong doi. Tuy nhién qua
kiém tra dir liéu cho thay rang néu phan nhom
theo dic tinh sinh thai hay gia tri kinh té cua
loai thi bién dong vé toc do tang truong va
kich thudc 16n nhat ma loai cé thé dat l1a rat
16n va khong thich hop cho mo6 hinh tang
truong. Vi vay, trong nghién ctru nay s€ phan
nhom loai dua trén cac chi tiéu: luong tang
truong binh quan vé duong kinh (Zp), dudng
kinh téi da quan sat dugc cua loai (Dp,x), dang
song cuia loai theo kién thic chuyén gia va
cac ngudn tai liu tin cdy Cay rung Viét Nam
(BO NN&PTNT, 2002); Tén cay rung Viét
Nam (Vién BDTQHR, 2009). Phuong phap
phan nhém dugc sit dung trong nghién ciru
gdm 3 budc:

Buoc 1: Phuong phap phan tich nhom (Cluster
analysis) dua trén chién luoc K-Means trong
phan mém SPSS 20.0: tién hanh d6i vé6i cac
loai c6 dung lugng mau >50 cay. Phuong phap
nay phan chia co sé dit liéu thanh mot sd
nhom theo chi ti€u Dy, va Zp sao cho phuong
sai (variance) trong nhom 1a tdi thiéu va giita
cac nhom 1a tdi da (Alder, 1995; Phillips et al.,
2002). Budc niy s& tao ra ciu tric khung cua
bang phan nhom loai mot cach khach quan.

Buoc 2: Phan tich bi¢t thuc (discriminat
analysis): ap dung ddi véi nhirng loai c6 dung
lugng mau <50 nhung 16m >30 cay. Phan tich
biét thirc 1a viéc xac dinh pham vi cta cac bién
su dung dé phan nhoém (tc 1a Dy va Zp) ctia
cac nhom di duoc xac dinh bang phan tich
nhom, rdi sau d6 gan mot loai méi c6 pham vi
Dmax va Zp tuong duong vao nhom da co.
Buoc 3: Gan nhom chu quan: ap dung véi cac
loai ¢6 dung lwong mau <30. Sir dung kién
thirc kinh nghiém (tr cac chuyén gia va céac
cong trinh da cong bé) vé céc bién s6 Dyay va
Zp dé gan chii quan vao cac nhom khung da
duoc xac dinh ¢ budc 1, 2. Cac tai li€u chu
yéu di dung gébm: Cidm nang nganh lam
nghiép (BO NN&PTNT, 2006); Tén cay rung
Viét Nam (B6 NN&PTNT, 2002); Cay rung
Viét Nam (Vien PTQHR, 2009); Thuc vat
rung (Lé Mong Chan, Lé Thi Huyén, 2000).

IV. KET QUA NGHIEN CUU

4.1. Két qua phan nhom loai

T sd liéu diéu tra thu thap dugc cua 21
OTCDBV cua 4 khu rung dac dung ¢ khu vuc
nghién ctru, chung t61 st dung phan nhoém loai
theo hai chi tiéu: duong kinh 16n nhét cua loai
(Dmax) va lugng ting truéng duong kinh binh
quan nam tung loai (Zp), vi hai chi tiéu nay
cling phan nao phan anh duoc mot sé dic
trung sinh trudng cua loai.
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Dir liéu sir dung dé phan nhém lodi trong
nghién ctru dugc thu thap tir hé thng 21 6 tiéu
chuén dinh vi (21ha) véi hai 1an do: nam 2007
va 2012. Tong sb c6 10.224 cay véi Di;
>10cm cua 442 loai dugc ghi nhan, trong do
c6 2382 cy thudc 260 loai bi chét va 1147 cay
thudc 238 loai tai sinh bd sung trong thoi gian
5 ndm; 6695 cay thudc 373 loai dugc do 2 lan
va ¢ thé tinh duoc ting truong duong kinh,

trong d6 chi c¢6 50 loai co sd lugng quan sat
16n hon 30 cay va 323 loai ¢6 lugng quan sat
nho hon 30 cay; trong sé 323 loai ndy c6 40
loai chua xac dinh duoc tén (v6i 191 cay sp),
nhiing loai nay s€ khong duogc st dung khi
phan nhom loai. Tong sb loai ciy du sd liéu 2
lan do (ndm 2007 va nim 2012) sir dung phan
nhom loai dugc tong hop & bang 1.

Bang 1. Bang thong ké ngudn s liéu dung dé phan nhom loai

R 2 1A 0,
1 Nhém Tong | Dunglwong | Tile % | ;00 cay Ghi chu
loai mau (cay) loai
1 |Dung lwong =50 25 3.576 Dung phan nhom ¢ bude
cluster analysis
15,02 69,08 |
2 | 30< Dung lvong <50 25 930 |ng phan nhom & broe
discriminant analysis
3 | Dung lwong <30 283 1998 84,98 3072  |Pung o bude gan nhom
chu quan
Téng sbé 333 6504

Két qua cho thay, s loai c6 dung luong mau
quan sat >50 cay 1a 25 loai (3.576 ca thé), cac
loai nay s€ dugc dung & budc phan nhém trén
phan mém spss dé tao ra ciu trac khung bang
phan nhom; 25 sb loai c6 dung lugng quan sat
<50 nhung >30 dugc dung phan nhém & budc
phan tich biét thic dua trén bang ciu tric
khung ctia budc 1; sb loai co dung lugng quan
sat nho (n <30) gdom 283 loai s& dugc dung &
budc gan nhom chu quan.

Trudce khi gdp chung loai gilra 4 ving nghién
ciru, Zp loai gitta 4 vung sinh thai da duogc
kiém tra sy sai khac. Két qua kiém tra déu thay
Zp loai cay gifra 4 vung khong c6 su sai khéc,
do vdy c6 thé gop chung cac loai dé phan
nhom loai. Viéc kiém tra su sai khac Zp loai
duoc thuc hién nhu sau:

= Trudng hop loai cay duge phan bd ¢ 3 hoic
4 ving sinh thai thi tién hanh phan tich
phuong sai mot nhan t§ theo duong lénh:
Analyze/Compare Means/One - Way Anova/dwa
bién Zp lodi vao Dependent List va bién ma
hoa vung vao Factor/vao Options chon
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Descriptive va Hemogeneity of variance
test/Continue/Ok. Trudong hop bang Anova cho
két qua Sig >0,05 thi khi d6 Zp loai giita 3
vung hay 4 vung khong c6 su sai khac, tuc la
c6 thé gop Zp loai d6 & cac ving sinh thai. Va
nguoc lai.

» Trudng hop loai cay phan bd ¢ 2 ving sinh
thai thi kiém tra su sai khac Zp bang T-test theo
duong 1énh: Analyze/Compare Means/Indepent
- Sameples T-Test/dwa Zp loai vao Variable va
bién md héa vimg vio Group Variale/Define
Groups/Continue/Ok. Trudong hop gid tri tinh
todn T-Test & bang Independent Samples Test
c6 Sig. (2 - teiled) >0,05 thi Zp loai gitta 2
ving khong co sy sai khac, khi d6 co thé gop
Zp loai d6 ¢ cac vung sinh thai véi nhau. Va
nguoc lai.

Két qua phan nhém loai cta 25 loai ¢6 n >50
cay theo budc Cluster analysis (budc 1) véi 2
chi tiéu: Zp vd D bang duong lénh:
Analyze/Classify/K-Means Cluster/Ok, da phan
ra dugc 7 nhom lodi va xac dinh duogc so dd
phén nhom 1 va bang 2.
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Hinh 1. So db phan nhém loai theo chién lwgc K-Means voi chi ti€u Dy va Zp
cho 25 loai c6 dung lugng quan sat > 50

Két qua phan nhém loai theo chién lugc K-
Means trén phan mém SPSS ciia nghién ctru
cling dd dam bao duoc rang khoang cach giira

cac loai trong mot nhom 13 nho nhat va giira
cac nhom 14 16n nhéat. Két qua phan nhom loai
cu thé & budc nay duoc tong hop tai bang 2

Bang 2. Két qua phan nhom loai theo chién lvoc K-Means véi chi tiéu Dy va Zp
cho 25 loai c6 dung Iuwgng quan sat > 50

Tén loai Tén khoa hoc D“"Qlﬁgag'“é“ (cnjﬁém) z$3 Ghi cha
(1) (2) () (4) ) (6)

NHOM 1

Long mang bac Pterospermum argenteum 51 0,33 60 GOT
Nhoc Law Polyalthia lawii 58 0,30 64,4 GOT
Hu day Trema orientalis 116 0,53 59,2 GON
Rubi Streblus saper 133 0,25 58,0 GON
Com rwou bac bo Glycosmis cymosa 285 0,24 59,2 GON
NHOM 2

Thi rieng Diospyros sylvatica 157 0,24 116,2 GOL
NHOM 3

Mau ché thau kinh | Knema lenta 52 0,38 80 GOL
Léc virng Barringtonia acutangula 53 0,30 76,4 GOT
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Tén loai Tén khoa hoc Dung '(‘::’;;9 mau (cmfr[\)ém) ([l"r‘n) Ghi chu
Nang Alangium ridleyi 76 0,30 86,1 GOL
Dé dé Lithocarpus ducampii 82 0,33 80 GOL
Tau tréng Vatica odorata 94 0,32 80 GOL
Gién tréng Xylopia pierrei 123 0,31 79 GOT
Trai Garcinia fagraeoides 146 0,23 80 GOL
Ngat Gironniera subaequalis 102 0,43 76,1 GOT
NHOM 4
Dé 4n Castanopsis indica 351 0,24 116,2 GOL
NHOM 5
Chin tang Diospyros pilosula 61 0,30 55,0 GON
An phong nhiéu trai | Alphonsea philastreana 299 0,22 54,3 GON
Oré Streblus ilicifolius 548 0,25 55,8 GON
Nho ndi Diospyros apiculata 74 0,37 55,1 GON
NHOM 6
Cald Caryodaphnopsis tonkinensis 70 0,34 100 GOL
Nghién Excentrodendron tonkinense 176 0,28 105,4 GOL
Tau mat Vatica odorata 82 0,29 100 GOL
NHOM 7
Vang anh 1a nho Saraca indica 97 0,26 92 GOT
Dé trang Lithocarpus dealbatus 181 0,32 93,6 GOL
Tram tréng Syzygium wightianum 108 0,29 95 GOT

Ghi cha: Cot (3) 12 két qua tdng s6 ca thé cay theo loai.

Cot (4) 1a gia tri luong tang truong binh quan chung vé duong kinh ting loai.

Cot (5) 1a dudng kinh 16n nhét cia loai dat dugce (Dpay).

Cot (6) 1a ky hiéu dang sdng cua loai: GOL, GOT, GON lan Iuot 1a gb lon, ) trung binh, gd nho (Bo
NN&PTNT, 2002; Vién PTQHR, 2009). Cot nay dugce b6 sung sau khi tong hop két qua tinh trén phan

mém SPSS.

Két qua bang phan nhém 2 cho thay:

cO sy bién dong vé Zp gitra cac loai trong
moi nhoém, cu thé: giad tri Zp bién dong cua

= Duodng kinh quan sat 16n nhat (D) clia cac

loai trong m&i nhom loai twong ddi dong déu
nhau, cu thé: gia tri Dyax bién dong cua
nhom loai 1 tir 58 + 60cm; & nhom loai 3 tir
76,4 ~ 80cm; ¢ nhom loai 5 tir 92 + 93,5cm;
6 nhom loai 6 tir 95 + 105,4cm; & nhom loai
7t 55,1 ~ 7cm

Luong tang truéng duong kinh binh quin
nam (Zp) gitta cac loai trong nhoém 1 co su
tuong dong nhau. O ba nhom loai 7, 3 va 6
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nhom loai 7 tir 0,24 + 0,53 cm/nam; & nhdm
loai 3 tr 0,23 + 0,38 cm/nam; nhom loai 6
tr 0,28 + 0,34 cm/nam. Ké qua nay s&
duoc sép xép lai dé dat duoc ca su tuong
ddng vé lugng ting truong duong kinh binh
quan nam (Zp) khi thuc hién budc tha 2
(phan tich biét thire: discriminant analysis)
trong phan nhom loai.

O nhém loai 2 va nhém 4 chi c6 mot loai
mdi nhom d6 1a Dé 4n va Thi rimg véi dung
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luong quan sat la 157 cay va 351 cay dugc
quan sat.

Dé kiém tra thém mirc d6 phu hop cua két qua
bang 2, ching t6i kiém dinh lai dang séng tat
ca cac loai & cac nhom bang kién thirc chuyén
gia va cac nguodn tai liéu tin cy (nhu da d& cap
& trén). Két qua cho thiy, ngoai bién dong nho
vé luong ting trudong duong kinh binh quan
hang nim cua loai & mot sé nhom thi con ton
tai sy bién dong nho vé dang séng cua sb it
loai trong timg nhém loai. Mot s6 nguyén
nhan ton tai cac bién dong nay la:

* Thir nhét 14 do dic diém dung lwong miu
quan sat cua cac loai mau 16n duoc phan
tich ¢ budc phan tich nhém (Cluster
analysis) chua hoan toan du 16n (25 loai cé
dung lugng quan sat n > 50, trong d6 c6 13
lodi n > 100 cdy) nén t6 hop cac cdy trong
mot loai chua danh gia dugc tinh dai di¢n
toan dién cho loai do.

* Tho hai la do qué trinh hinh thanh, sinh
truong, phat trién cia cac lodi cay rimg la
khong cing mot mdc thoi gian (diém xuat
phat) nén s& xay ra hién tuong lodi ciy gb
16n nao d6 cod gia tri Dy, dat duoc moc
thoi gian nao do chi dat twong duong voi
Dinax l0di cdy gd nh& hay gb nhd & cung
thoi diém so sanh, tham chi ciing c6 thé nho
hon. Tuy nhién, sau mot khoang thoi gian
nhit dinh, ¢ thoi diém thanh thuc vé sinh
truong (trang thai cyc dinh) thi Dy, ma
loai cdy gd 16n dat dugc chac chan s& 16n
hon hoan toan.

Dé giai quyét van dé con ton tai bién dong vé
Zp va dang song & cac nhom loai tai bang 2 va
dé don gian hon, ching t6i tién hanh gop cac
loai ¢ bang 2 dua trén khung cac nhom loai
ban dau theo bién sb lugng ting truong dudng
kinh binh quan nam (tang trudng nhanh, trung
binh, chim) va dang sdng (gd 16n, gd trung
binh, gd nhd). Tir d6 xiy dung nhom loai theo
cac nhom go 16n, trung binh, nhé. Va & mdi
nhom gb 16n, trung binh va gd nho sé& lai duoc
phan chia ra cic nhém phuy la ting truong
nhanh, trung binh va tang trudng cham.

Vi két qua tinh luong tang truong duong kinh
binh quan ndm (Zp) cac loai trong 21 OTCBV
cho thiy, hau nhu cac loai ¢6 Zp ¢ muc trung
binh va cham; dic biét d6i tuong nghién clru cua
cong trinh 14 cac 14m phan rimg tu nhién thude
Vuon Qudc gia va Khu Béo ton khong co tac
dong bién phap ky thuat 1am sinh thong qua tac
dong tia thua, didu chinh khéng gian dinh
dudng. Diéu nay ciing da dugc mot sb tic gia
khang dinh khi nghién ctru trén ddi tugng rimg
tw nhién, nhu Tran Van Con (2007), Pao Cong
Khanh (1996),... Tir két qua nay ching t6i c6 thé
tam phan chia thanh 3 cp ting truong sau:

= Tang truong chdm: Zp < 0,3 cm/nam.

* Tang trudng trung binh: Zp > 0,3 - 0,5 cm/nam.
= Tang truong nhanh: Zp > 0,5 cm/nam.

Nhu vay, tr co s& khung nhom loai da xay
dung dugc ¢ budc Cluster analysis (Bang 2)
va budc phan tich biét thic (budc 2) ta xay
dung dugc bang két qua 3 dudi day:

Bang 3. Két qua phan nhom loai theo phan tich nhom va phan tich biét thic

Tén Tén khoa hoc Dur:g Iu’?’ng ZDV Dmax D?ng
mau (cay) (cm/nam) | (cm) song
(1) (2) @) (4) () (6)
Nhém gb Ién, tang trwéng cham
Thi rivng Diospyros sylvatica 157 0,24 116,2 GOL
Nang Alangium ridleyi 76 0,3 86,1 GOL
Trai Garcinia fagraeoides 146 0,23 80 GOL
Tau mat Vatica odorata 82 0,29 100 GOL
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Tén Tén khoa hoc Dur:g Iu’?’ng Zo Dmax D?ng
mau (cay) (cm/ndm) | (cm) song

Nghién Excentrodendron tonkinense 176 0,28 105,4 GOL
Sao trung hoa Hopea chinensis 30 0,23 80 GOL
Tram voi Cleistocalyx nervosum 30 0,25 129,9 GOL
Observation 697
Min 0,23 80
Max 0.3 129,9
Nhém gé Ién, ting trwéng trung binh
Mau cho thau kinh Knema lenta 52 0,38 80 GOL
Dé dé Lithocarpus ducampii 82 0,33 80 GOL
Tau trang Vatica odorata 94 0,32 80 GOL
Dé 4n Castanopsis indica 351 0,33 154,5 GOL
Dé trang Lithocarpus dealbatus 181 0,32 93,6 GOL
cald Caryodaphnopsis tonkinensis 70 0,34 100 GOL
Sang Pometia pinnata 31 0,41 86,9 GOL
Xoan dao Prunus arborea 32 0,35 84,4 GOL
Vay 6¢c Diospyros buxifolia 33 0,31 80 GOL
Mau cho 1a nhé Knema globularia 34 0,32 80,5 GOL
Goi nép Aglaia spectabilis 43 0,35 109,6 GOL
Observation 1003
Min 0,31 80
Max 0,41 154,5
Nhém g6 trung binh, ting trweéng cham
Nhoc Law Polyalthia lawii 58 0,3 64,4 GOT
Léc virng Barringtonia acutangula 53 0,3 76,4 GOT
Vang anh 1a nhd Saraca indica 97 0,26 92 GOT
Tram trng Syzygium wightianum 108 0,29 95 GOT
Nang trirng Hydnocarpus kurzii 38 0,28 72,1 GOT
Vai rirng Nephelium cuspidatum 38 0,3 90,1 GOT
Chén chim Schefflera octophylla 41 0,25 63,9 GOT
Khao hoa thua Machilus parviflora 48 0,23 85,7 GOT
Khéo nham Machilus odoratissimus 30 0,3 82,8 GOT
Observation 511
Min 0,23 63,9
Max 0,3 95
Nhém g6 trung binh, ting trwéng trung binh
Gién tréng Xylopia pierrei 123 0,31 79 GOT
Long mang bac Pterospermum argenteum 51 0,33 60 GOT
Ngat Gironniera subaequalis 102 0,43 76,1 GOT
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Tén Tén khoa hoc Dur:g Iu’?’ng Zo Dmax D?ng
mau (cay) (cm/ndm) | (cm) song

Goi law Aglaia lawii 34 0,31 61,8 GOT
Vang tdm Manglietia dandyi 37 0,32 68 GOT
Cheo tia Engelhardtia roxburghiana 39 0,39 63,5 GOT
Goi bac Aglaia argentea 40 0,4 84,4 GOT
Sung rirng Ficus lacor 42 0,35 62,9 GOT
Observation 468
Min 0,31 60
Max 0,43 84,4
Nhém g6 nhé, ting trwéng cham
Chin tang Diospyros pilosula 61 0,3 55 GON
Orod Streblus ilicifolius 548 0,25 55,8 GON
Anh phong nhiéu trai Alphonsea philastreana 299 0,22 54,3 GON
Rudi Streblus saper 133 0,25 58 GON
Com rwou bac bd Glycosmis cymosa 285 0,24 59,2 GON
Thirng muc 16ng mém Wrightia tomentosa 35 0,28 40,7 GON
Du qua nhon Baccaurea oxycarpa 37 0,24 41,1 GON
Dau gia dat Baccaurea racemosa 40 0,3 41,4 GON
Chum bao Bhesa robusta 48 0,25 43,9 GON
Observation 1486
Min 0,22 40,7
Max 0,3 59,2
Nhém g6 nhé, tiang trwéng trung binh
Nho néi Diospyros apiculata 74 0,37 55,1 GON
Chanh ranh Dodonaea viscosa 33 0,33 57,3 GON
Nhoc 4 dai Polyalthia jucunda 33 0,38 38,5 GON
Dén bala Vitex trifolia 40 0,31 53,5 GON
Bwéi bung la it gan Macclurodendron oligophlebia 44 0,46 39,5 GON
Observation 224
Min 0,31 38,5
Max 0,46 57,3
Nhém g6 nhé, ting trwéng nhanh
Hu day Trema orientalis 116 0,53 ’ 59,2 ’ GON

Ghi chii: Bang phan nhom loai s& con tiép tuc co su thay ddi vé s6 lugng loai va sb lwgng miu quan sat sau budc thir
3 - budc gan nhom loai chi quan.

Két qua dat duoc ¢ bang 3 cho thdy:

= QGifra cac loai trong tung nhom loai da co
su dong nhat vé cac bién lugng ting
truong duong kinh binh quan va dang song

cia loai; tuy nhién bién dong vé bién
duong kinh 16n nhét loai dat dugc gitta cac
lodi trong cing mot nhém van con. Chang
han nhu d6i v6i nhém gb 16n, ting trudng
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trung binh co bién dong vé Dy tir 80 -
154,5cm. Piéu nay co thé duoc 1y giai do
dung luong mau quan sat ciia mot s loai
chua hoan toan du 16n nén gia tri Dpax
quan sat ¢ loai d6 chua thyc su dai dién
cho Dy, ma loai ¢6 thé dat t6i. Tuy nhién,
diéu nay ciing khoéng lam anh hudéng dén
tinh chinh x4c cua két qua phan nhom cua
nghién ctru.
= O nhom loai gb nh, ting truong nhanh chi
c6 duy nhat 1 loai Hu day véi 116 ca thé.
Trong budc gan nhém chu quan tiép theo (&
budc 3), s6 loai trong nhom nay s& con
dugc bo sung thém.
So sanh mot két qua nghién ctru cua tac gia
Tran Vian Con (2011) khi nghién ciru vé xay
dung mé hinh quan 1y rimg bén viing rimg tu
nhién ¢ Tay Nguyén ciling da dua ra nhan dinh
rang: Céc nghién ciru cia Vién Khoa hoc Lam
nghiép Viét Nam va Vién biéu tra Quy hoach
rung déu cho thiy rang ting truéng cua cac
loai myc dich trong ring tu nhién & muc trung
binh va cham. Tac gia ciing da dua ra két qua
phan chia 4 cép ting truong sau: Tang trudng
rat cham: Zp < 0,3 cm/ndm; ting trudng cham:

Zp =10,3 - 0,5 cm/ndm; tang trudng trung binh:
Zp > 0,5 - 0,8 cm/nam; tang trudng nhanh:
Zp > 0,8 cm/nam.

Diéu nay cho thdy, cach phan chia cép ting
truong duong kinh cho d6i twong nghién ctu
ctia nghién ctru ciing c6 dic diém tuong dong
so v6i nghién ctru trude dé cua tac gia Tran
Van Con (2011).

V6i két qua phan nhom loai & trén s& con tiép
tuc dugc hoan thién sau khi tién hanh gan
nhém chi quan dbi voi nhitng loai c6 dung
luong quan sat nho hon 30 cay vao khung
nhom loai & bang 3. Tong sd loai duoc thuc
hién gan nhom chi quan gom 283 loai trong
tong s6 333 loai (chiém 84,98 % sd loai dung
phan nhém). Tuy nhién ching chi chiém 30,72
% sb cdy dung phan nhém. Diéu nay c6 nghia
la anh hudéng cia phan chi quan khi phan
nhom loai va khi xd8y dung md hinh ting
truong dudng kinh 14m phan 1a khong dang ké.
Két qua cudi cung phan nhom loai theo 3 budc
(nhw trinh bay ¢ phwong phdp) cho tat ca cac
loai cuia khu vuc nghién ctru dugc tong hop &
bang 4 sau:

Bang 4. Tong hop két qua phan nhém loai cho 1am phan rimg ty nhién thudc khu vuc nghién ctru

T Nhom loai Séloai | Dung luong Zo Dimax
mau (cay) (cm/ndm) (cm)
(1 (2) () (4) (5 (6)
1 Gb nhd, tang trwdng cham 53 1738 0,06 = 0,30 59,2
2 | Gb nhd, tang trwdng trung binh 26 366 0,31 +0,46 57,3
3 | Gb nhd, tang trwdng nhanh 8 140 0,51 +0,78 59,2
4 Gb trung binh, ting trwdng cham 73 912 0,06 + 0,30 95
5 Go6 trung binh, tédng trwdng trung binh 61 1019 0,31 +0,49 84,5
6 Go6 trung binh, tdng trwdng nhanh 15 58 0,51 +1,21 70
7 G6 Ion, tang trwdng cham 44 917 0,06 +0 30 129,9
8 | G6 lon, tang trwéng trung binh 44 1319 0,31+0,49 154,5
9 Gb I&n, tang trwdng nhanh 9 35 0,51+ 0,96 100
Téng 333 6504

Ghi cha: Cot (5) 1a bién dong lugng ting trudng duong kinh binh quén ndm c6 ¢ moi nhom loai; Cot (6) 1a duong
kinh t0i da (quan sat) loai dat dugc & moi nhom loai.
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Két qua phan nhém cubi cing sau khi thuc
hi€n budc gan chu quan céc loai dung lugng
quan sat nho da bd sung thém 2 nhom loai:
nhom gd 16m, ting truong nhanh va nhom gb
trung binh, ting truong nhanh so véi két qua
phan nhom & budc Cluster analysis va
Discriminant analysis.

Nhu vay, voi 4504 c4 thé thude 50 loai miu
16n (25 loélk,i n> 50 va 2~5 loai 30 < n < 50) va
1998 cé’thé 283 loai mau nho (n < 30), chung
to1 da tién hanh phan nh(')n} loai theo 3 budc va
da dat dugc 9 nhom loai gom:

1) Nhom gb nhd, ting truéng cham;

2) Nhom gbd nho, ting trudng trung binh;

3) Nhom gb nho, ting truéng nhanh;

4) Nhom gb trung binh, tang truong cham;

5) Nhom g6 trung binh, tang trudng trung binh;
6) Nhém gb trung binh, ting truéng nhanh;

7) Nhém gb 16n, ting trudng cham;

8) Nhom gb 16n, ting truong trung binh;

9) Nhém gb 16n, ting trudng nhanh.

4.2. Thao luan

Vanclay (1994) da tong quan cac phuong phap
khac nhau dugc sir dung dé phan nhom loai va
da chi ra ring tit ca cac phuong phap phan
nhom loai déu ¢ diém yéu can phai khic phuc
va mot phuwong phap thich hop phu thudc rat
16n vao dung lugng va chat lugng cua dir liéu
dau vao. Mot phan nhém dang tin cdy thi mdi
loai can phai c¢6 dii dung lugng mau (>100
cdy), dang tiéc 1a chi c6 mot s it trong s rat
nhiéu loai dap tng duoc yéu cau nay, phan 16n
loai thudng c6 dung lwong mau nhé (>30 cay),
d6 1a cac loai co tan sudt xuat hién hiém va tao
ra van dé kho khan trong phan nhém theo quan
diém théng ké. Mot trong nhimng giai phap dé
vuot qua kho khan nay da dugc Philipps et al.,
(2002) str dung dé phan nhom loai cho rimg tu
nhién ¢ Klimantan (Indonesia) 1a phuong phéap
tiép can 3 budc: (i) phan tich nhom (cluster
analysis) dua theo chién luge K-Means ddi véi
cac loai c6 dung luong mau 1én (>100 cay);

(i1) phan tich biét thic (discriminant analysis)
d6i v6i cac loai c6 dung lugng mau nhé hon
(>30 cay); va (iii) gan chu quan vao cac nhom
dd co duwa trén kién thuc kinh nghiém (theo
chuyén gia, cic cong trinh cong bd).

O nghién ctru cua ching toi ciing stir dung tiép
cin 3 budc twong ty nhu tiép can cua Phillips
et al., (2002). Tuy nhién, Phillips et al.,
(2002) da st dung 6 bién md ta sinh trudng,
tai sinh bo sung va ty 1& chét dé phan nhom
loai, trong khi ching toi chi sir dung hai bién
théng ké 1a ting truong duong kinh binh quan
cia loai (Zp) va dudng kinh t6i da loai dat
duoc khi thanh thuc (Dyax). Phuong phép cua
Phillips et al., (2002) dya trén mo6 hinh tdng
truong, tai sinh bd sung va chét, do d6 két
qua phan nhom ro rang l1a phu thude vao viée
lga chon phuong trinh cho m6 hinh va phu
thudc vao cac bién ctia mo hinh ting trudng.
Khac voi phuong phap cua cac tdc gia nay,
phuong phép cta chung t6i khong phu thude
vao mo hinh va chi dya vao bién thdng ké 1a
Zp va Dpax, do do co thé dé dang hon dé gan
cac loai c6 dung lugng mau nhé can cir vao
kién thtrc vé hai bién dugc sir dung. Cac két
qué khac nhau c6 thé dat dugc phu thudc vao
cac bién duoc sir dung dé dién dat dic trung
cua loai va trong mot vai truong hop con phu
thudc vao mdé hinh dugc st dung dé mod
phong dong thai rung (Picard et al., 2010).
Nhiéu nghién ctru khi ding phwong phéap
phan tich nhém dé phan nhém loai da khong
gidi quyét van dé cho céac loai c6 dung lugng
mau nho (tirc 1a khong st dung budc gan
nhém chu quan). Vi du trong mot tng dung
phan nhoém loai cho rung thi nghiém &
Paracou, cac loai c6 dung lugng mau nhé hon
20 cay da duogc loai bo (Picard et al., 2010).
Phuong phap tiép can nhiéu budc trén co s
phéi hop phan tich thong ké v6i gan chi quan
dugc nhén thay 1a pht hop dé phan nhom loai
cho cac hé sinh thai ring nhiét d6i vén da
dang loai cao (Phillips et al., 2002). Mot
nghién ctru tuong tu cua tac gia Alder (1995)
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cling di dung 2 bién thong ké Zp va Dyay dé
phan nhém loai.

bac trung ctia 9 nhoém loai dugc xay dung
trong nghién ctru duoc tom tit & bang 4. Trong
d6 c6 dén 283 loai (chiém 84,98%) duoc gan
chu quan vi ¢6 n <30 cdy, tuy nhién chi chiém
30,72% sd ca thé tham gia phan nhém loai. Do
vay anh huéng cua phin gan nhém chu quan
khi xa8y dung mo hinh tang truong 1a khong
dang ké. Ngoai ra, d6i khi viéc gan nhom chu
quan duya trén kién thirc kinh nghiém cho phép
viéc giai thich vé cac nhom loai theo chirc
ning d& hiéu hon 13 phan nhém ty dong theo
phuong phap thdng ké (Phillips et al., 2002)
boi vi: mot mat 1a dit lidu dé phan tich théng
ké dugc thu thap tir cac 6 tiéu chuan co thé
chua phan anh ding D, cia loai, do rung
nghién ctu chua thanh thuc sinh hoc; va mat
khac phan nhom khéach quan theo théng ké khé
dap ng duoc yéu cau dic trung cho nhom loai
theo chirc nang sinh thai cua ching.

Bang phan nhom cua chung téi chi phu thuoc
vdo kién thirc bién: lwong ting trucng diong
kinh binh qudn nam (Zp), dwong kinh 16n nhat
ciia lodi (Dyey) va dang song. Céc bién nay co
thé biéu hién phan ung sinh trudng va su phu
thudc moi truong cling nhu dac tinh sinh hoc
ctia loai. Do d6, bang phan nhom c6 thé duoc
sir dung dé mo hinh héa ting truéong dudng
kinh theo nhom loai ciing nhu giai thich sinh
thai cia nhém loai.

Hién nay, ¢ Viét Nam ciling dd c6 mot s6 quan
diém vé cach phan chia nhém loai cin cir vao
duong kinh 16n nhét loai dat dugc (Dpay) va
luong tang truong duong kinh binh quan ndm
cta loai (Zp) phuc vu xdy dung md hinh tang
truong dudng kinh 14m phan rimg tu nhién. So
sanh voi mot két qua nghién ctru cua Tran Vian
Con (2011), tir sd liéu quan sat cua 22
OTCPV cua 2 kiéu rimg (ring khop va rimg
la rong thuong xanh) da phan thanh 9 nhém
loai theo Zp va Dpax gém: (1) Nhom gb nho,
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tang truong rt cham (Dpax = 23,9 + 32,5cm,
Zp = 0,15 + 0,25 cm/ndm); (2) Nhém gé nho,
tang truong cham (Dp.,x = 39,7 = 53,2cm,
Zp = 0,16 + 0,27 cm/ndm); (3) Nhoém gb nho,
tang truong trung binh (Dpax = 39,8 + 53,8cm,
Zp = 0,32 = 0,48 cm/nam); (4) Nhém gb nhd,
tang trudng rht cham (Dpax = 57 = 68,9 cm,
Zp = 0,17 = 0,22 cm/nam); (5) Nhém gb nhd,
tang trudng cham (Dp,x = 57,3 + 75,4cm,
Zp = 0,24 + 0,34 cm/nam); (6) Nhoém g5 nhd,
tang truong trung binh (Dyax = 56,5+76,7cm,
Zp = 0,35+0,47 cm/ndm); (7) Nhom gb 1on,
tang truéong chdm (D = 78,6 = 102,5cm,
Zp = 0,4 + 0,5 cm/nam); (8) Nhom g5 16n,
tang trudng trung binh (Dpx = 79,6 + 101,9cm,
Zp = 0,22 + 0,35 cm/nam); (9) Nhom g6 16n,
tang truong nhanh.

Co6 thé noi, & Viét Nam c6 rat it nghién ctru vé
phan nhom loai cdy trén dbi tuong riung tu
nhién nhiét d¢i. Cong trinh nghién clru nay la
mot trong s6 it nghién ciru vé phan nhom loai
phuc vu xay dung md hinh tang truong duong
kinh lam phﬁn mot cach hé théng dua trén
OTCDV tir truéc dén nay. Khic voi nghién
ctru ctia Tran Vin Con (2011), ngoai chi tiéu
Dmax, Zp, khi phan nhém loai chung to1 su
dung ca chi tiéu dang sdng (theo cdc nguon tdi
liéu tin cdy dd c¢é) dé sap xép va diéu chinh
gan nhom chu quan cho cic loai mau nhé. Pay
ciing chinh 1a diém méi cua nghién ciu vé
phan nhém loai so v6i nghién ctru cua tac gia
trude do.

Tom lai: Bang phan nhom loai trong nghién
ctru nay moi chi 1a mét trong nhiing thir nghiém
dau tién dé phan nhém céac loai ciy trong rimg
tu nhién thudc d6i tugng nghién ctru cho muc
dich m6 hinh héa ting truéng va muc dich
nghién ctru vé phuong phap. N6 c6 thé con
nhiéu han ché can phai khic phuc trong céc
nghién ctu tiép theo. Trudc mat, bang phan
nhém nay s& dugc sir dung dé xay dung cac mod
hinh tdng truéng duong kinh cay rimg tu nhién.
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V.KET LUAN VA KHUYEN NGHI

5.1. Két ludn

Két qua nghién ctru di st dung phuong phap
phan nhom loai mot cach chu quan dua trén
cac chi tiéu Zp (cm/ndm), Dpex(cm), dang séng
cta timg loai trong 21 OTCDV cua kiéu rimg
la rong thuong xanh tai 4 khu rung dic dung
thudc mién Bic Viét Nam va dd phan thanh 9
nhom loai.

Két qua phan 9 nhom loai trong nghién ctru 1a
cb ging budc dau va can phai duoc tiép tuc
nghién cuu trong cac nghién clru ti€p theo.
Trude mat, két qua phan nhoém nay s& duoc sir

dung phuc vu xdy dung cic moé hinh ting
truong duong kinh theo nhom loai cho rung tu
nhién tai 4 khu rung dac dung thudc khu vuc
nghién ctru ¢ cac nghién clru sau nay.

5.2. Khuyén nghi

Nghién clru ndy moéi chi thyc hién tai 4 dia
diém VQG Ba Bé, VQG Xuan Son, VQG Vii
Quang, KBT Hang Kia - Pa Co, véi chu ky
nghién ctru 5 nam (2007 - 2012). Can tiép tuc
c¢6 nhimg nghién ctru & cac chu ky tiép theo dé
c6 thém két qua danh gia toan dién hon cho
dbi twong nghién curu.
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