
KHOA HOC CONG NGHE 

H i d HilXIH SIIXIH TRLrOlXIG V A TAIXIG TRUOIXIG 

DUOIXIG KtlXIH THdlVG 5 L A {Pinus dalatensis F e r r e ) 

THEO VUIXIG PHAIXI BO T A I T A Y IXIGUYEIXI 

Ll Canh Nam\ Nguyin TTidnh M^nS H6 Ngpc 'Illo^ Bao Huy^ 

T6MTAT 
Thdng 5 la (Pinus dalatensis Ferre) la loai dac hmi theo nghia rong cua day Tnrcmg Son. 6 Viet Nam, 
Thong 5 la co phan bo tap trung chu yen b Tay Nguyen trong kieu rung kin h5n hop cay la rong la kim am 
nhi6t doi niii thap. Nghidn ciru nay nham muc dich xay dung mo hinh sinh tnrong, tang tirong dirong kinh 
loai Thong 5 la theo timg vimg phan bo tai Tay Nguyen. Sd li^u nghien cmi diroc thu thap bang khoan tang 
tntong dubng kinh tir 56 cay ca th^ rai d^u tir cac cap kinh tai 3 vung Bidoup Niii Ba, Chu Yang Sin va Kon 
Ka Kinh. Thi^t lap mo hinh phi tuyen co trong sd voi anh hirong cua viing phan bd sinh thai theo phmmg 
phap hop ly cue d î (Maximum Likelihood). K t̂ qua da xac dmh dugc lirong tang tnrang dirong kinh (Zd) 
Thong 5 la bi^n d0ng tir 0,013 d^n 3,065 cm/nam do anh huong cua tudi cay va yeu td sinh thai khac nhau, 
trung binh la 0,340 cm/nam va xay dî ng duoc mo hinh sinh truang, tang truong cho loai Thong 5 la va 
tham dinh sai sd cho ba viing phan bd smh thai, voi mo hinh smh tnrong dudng kinh D/A theo dang 
ExponenUal: D = 400x. (1 - d-""^} va ty 1̂  tang trudng dudng kinh Pd/D theo dang Power Pd = a^If', trong 
dd cac tham sd a, va b, thay ddi theo timg viing phan bd sinh thai. 
Tiikh6a: Buvngkinh, sinh trudng, ting trudng, thdng 5 la, Tay Nguyen, vong nam. 

I.OATVANDE 

Thong 5 la c6n ggi Id Th6ng 5 Id Da Lat (Pmus 
dalatensis Ferre) la lodi ddc huu theo nghia rpng b 
day Trudng Son CThdi Vdn Trimg, 1978; Farjon, 2002; 
Nguygn Diic Td Lmi vd Philip Thomas, 2004; Nguyin 
Hodng Nghia, 2004; Phan Ke Lpc va cs, 2011); phan 
bd trong kieu rimg kin hdn hpp cay la rdng, la kim, 
am nhiet doi mii thap CHiai Vdn Triing, 1978) va 
thirong moc chung vol cac lodi Pinus krempfii, 
Fokienia hodglnsli, Dacrydium elatum a phia Nam 
Tay Nguydn cua Vi^t Nam {Hiep et al, 2004). 

Thong 5 la dang bi de dpa (Nguydn Dtrc Td Lmi 
vd Philip Ian Thomas, 2004), trdn toan cau va todn 
qudc, lodi Thong 5 la hien con phdn bo it hon 10 dia 
dilm khac nhau vi da co sir sut giara cac gid tri sinh 
thdi moi tnrong song cua no; sd ca the thuang gioi 
h?in duoi 100 cay truong thdnh trong mdi viing phdn 
bd (Hiep et al., 2004). Trong so 14 loai cdy la kim 
dupc tim thiiy trong khu vuc Tdy Nguyen, thi co 6 
loai duoc x^p trong danh Sach Dd bi de dpa toan cau 
cua lUCN, do la Pmus kremphi, Pinus dalatensis, 
Pmus lateri, Fokienia hodginsii, Calocedrus 

' Vien Khoa hgc Lam nghidp Nam Trung bg va Tay 
Nguyen 
^ Vuon Qudc gia Kon Ka Kinh, tinh Gia Lai 
^ Tmdng Dai hgc Tay Nguyen 

macrolepisva Cephalussp. (Trang, 2011). 

M6 hinh hda sinh tnrong cay ning la mdt 
chuyen nganh khoa hpc chuydn sdu v^ su dung md 
hinh loan di md phong cac qua trinh sinh trudng cua 
cay va lam phan (Nguydn Van Truong, 1973; Dong Si 
Hien, 1974; Vu Tien Hinh 2012; Bao Huy. 2017; 
Pinheiro et al., 2014; Archontoulis va Miguez, 2015) 
vdi muc dich Id phat hien dupc quy luat sinh trudng, 
tang trudng cay va lam phan lam co so cho ap dung 
giai phap lam sinh, du doan san Itrpng rung. Gan day 
nhieu phuang phap hien dai da dupc phdt trien, ap 
dung cho md hinh hda qud trinh sinh tnrdng rung cd 
do tin cay cao hon nhu phuong phap hpp ly cue dai 
(Maximum likelihood) de lap ham phi tuydn co 
trpng sd (Weight) cd xet dnh hudng cua cac nhan to 
sinh thai (random effect) va phuong phap tham dinh 
cheo (Cross vahdation) de chi ra sai so khach quan 
ctia md hinh (Pinheiro et al., 2014; Archontoulis va 
Miguez, 2015; Huy etal. 2016,2019). 

Cho d^n nay hau nhu chira cd thdng tm khoa 
hpc vd sinh trudng va tang tnrdng Thdng 5 la; vi vay 
nghidn cuu nay tien hanh md hinh hda sinh trudng, 
tang trudng loai Thdng 5 Id va anh hudng ciia cac 
nhan td smh thdi mdi tnrdng khac nhau den sinh 
tnrdng loai nhdm ddng gdp cho viec hoach dinh cac 
chien luoc lam sinh trong quan ly. bao ton loai Thdng 
51a. 
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2. VAT I S I VA PHUONC PHAP NGHIBI CUU 

2 .1 . D6i t u g n g v4 p h g m vi ngh idn c u u 

Cac lam p h a n c6 phan bo loai T h o n g 5 la (Pinus 

dalatensis Fe r re ) a Tay N g u y e n tai cac tnnh Lam 

D o n g , Ddk Lak va Gia Lai; t r o n g do v img p h a n bo 

Ioai ngh i en cuu tap t n m g o b a Vuon Q u o c gia la 

Bidoup Niii Ba CLam D o n g ) , C h u Yang Sin (Dak 

Lak) va Kon Ka K m h (Gia Lai). Bang 1 t om ™ cac 

t h o n g tin s inh thai a b a v i m g p h a n b6 ngh ien cuu . 

Loai T h d n g 5 la voi vi tri phan loai: T t a Vi6t 

N a m : T h o n g 5 M hoac con d u o c goi la T h o n g 5 l i Da 

L a t t i n k h o a hoc : Pinus dalatensis Fe r r e ; t h u o c hp: 

P inaceae ; Bo: Finales; Lop: Pinopsida; N g a n h hat 

t ran - Pinophyta . 

Bang 1. T 6 m t i t t h d n g tin vS c i c y & t6 s i nh t h i i 6 v u n g p h a n hri ThftnfT .S l i A T a y N p i i v t a d u g c nghifin o i u 

Ch i t ieu s inh thai 

Lugng m u a b inh quan 

n a m (P, m m / n a m ) 

So t h i n g m u a ( th ing) 

Nh ie t do t r u n g b inh n a m 

(°C) 

T o n g nhifet do n a m ("C) 

D p a m k h o n g khi t r u n g 

b inh n a m (%) 

So t h i n g k h o h a n ( t h ing ) 

T h i n g k h o h a n 

So g io n i n g t r u n g b i n h 

n a m (gio) 

N h o m da t / loa i da t ch inh 

Bien d p n g do cao so voi 

m i t bi^n (m) 

D o doc t r u n g b inh 

Vi tri dia h inh 

Bidoup Nui Ba 

1.825 

6-7 
18,0 

219,6 

85,3 

2-3 
1 ,2 ,12 

168 

Ferali t do v a n g 

1 .300 -1 .900 m 

20-25° 

Chan , suon v i d inh 

C h u Yang Sin 

1.893 

6-7 
23,8 

286 
82,0 

2 - 3 
1 2 , 1 , 2 , 3 

200 

Feral i t do vang 

1 . 2 0 0 - 1 . 8 5 0 m 

2 0 - 3 0 ° 

Suon, d inh 

Kon Ka Kinh 

2.202 

7 -8 
21,9 

264,6 

83,0 

2 - 3 

1 2 , 1 , 2, 3 

210,7 

Feral i t d o v a n g 

9 6 3 - 1 . 5 0 0 m 

22-30° 

Suon , d inh 

Ghichii 

Piiin. < 20 m m 

(1998-2009) 

2.2. Phuong phdp nghito cuu 

2.2.1. Thu thip so hiu be rong vdng nim, duhiu 

sinh trudng, tang trudng dudng kinh ThdngSla 

BSng 1. Thdng tin thdng k6 v^ cay m&u Tiidng 5 Id 
da khoan xdc dinh b^ rdng vdng nam 

a b a vung phdn b6 

Chi ti6u thong ke 

S6 ciy 

Tnmg binh 

Sai tieu chuan 

H0 so bi^n dong 

Nho nhat 

Lonnhit 

Bi^n dong tuy^t ddi 

Dp lech chuan hoa - Stnd. 
skewness 

Dp nhpn chuan hoa - Stnd. 
kurtosis 

D (cm) 

56 

52,0 

21,259 

40,8% 

11,0 

119,0 

108,0 

1,796 

0,753 

H(m) 

56 

18,2 

4,090 

22,43% 

8,0 

25,0 

17,0 

-l,06i 

-0,810 

Ghi chu: D: Budng kinh ngang nguc cd vd, H: 
Chieu cao ciy 

Su dung khoan tdng trudng Haglof vdi dudng 
kinh mui khoan la 5 mm vd chieu ddi khoan 70 cm d̂  
xdc dinh dp rdng vdng ndm (Zi) theo nam. 

Tong so cdy Thdng 5 Id dupc khoan Id 56 cay b 
ba vung phan bo la Bidoup Niii Bd (26 cay), Chir 
Yang Sin (14 cay) vd Kon Ka Kinh (16 cay), vdi cac 
thdng tin thdng kd trong bang 2. Cay khoan dugc 
phan bo rdi theo cap kinh cd sdn tai tung viing 
nghidn cuu. Chi tidu lua chon cay la cay sinh trudng 
tdt, khdng bi di tat, moc trong dieu kidn dai di^n ciia 
lam phan phdn bo. 

Nhiing cay lay mdu duoc xac dinh toa dO UTM 
bdng GPS, do dudng kinh ngang nguc (DBH, cm) va 
chi6u cao cdy (H, m/, mdi cdy khoan 2 - 4 ldi theo 
hudng Ddng Tay - Bdc Nam. Mdu khoan dugc phoi 
khd. sau dd mdu dupc dan ldn khay gd va cudi cung 
dupc danh/cha bdng be mat bang giay nham tir thd 
den min (200-600). 

De xac dinh tuoi cdy, su dung phuang phap 
chudi nidn dai tidu chuan (Stockes va Smiley. 1968). 
Trong dd khi xac dinh tuoi cay, chap nhan sai s(i do 
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bd qua mdt so nam d^ cay dat dO cao d vi tri khoan 
(thudng Id 1.0 - 1,3 m); ddi vdi cay khoan diing tdm 
thi sd vdng nam chinh la tudi cdy {A, nam), trong khi 
dd doi vdi cay ldn khdng th^ khoan den tam thi 
khdng xac dinh tuoi. chi xac dinh be rdng vdng nam 
{Zr, cm), tang trudng dudng kinh (Zd, cm) va dudng 
kinh ngang nguc khdng vo ngang nguc (B, cm) theo 
ndm. Rieng cdy khoan bi lech tam nhung vdn khoan 
d^n vdng nam d6i didn thi tuoi A dugc xac dmh la so 
vdng ndm do dupc va so vdng nam udc tinh r, r dugc 
tinh theo cdng thiic ctia Duncan (1989) (Hinh 1). 

r ^ ^ . ' - (1) 

Hinh 1. Md ta phuong phdp u6c tinh sd vdng ndm 

m^t (Duncan, 1989) 

Trong dd: r li sd vdng nam ude doin; L li chiiu 

dai vdng nim bi dt; h li chiiu cao/dd diy cua vdng 

nimbi cit 

Su dung phuong phap tham dinh tuoi cheo 
(Crossdate) va phan m^m Cofecha (Fritts. 1976; 
Holmes 1983) de xac dinh vdng nam mat (Missing 
ring), vd xac dinh mdi quan hd giira cdc chudi du lieu 
vdng ndm. Do dem dp rong vdng ndm (Z^ bdng kinh 
hi^n vi cd dd phdng dai 40 lan vdi su tra giiip ciia 
ph4n m^m J2X vd mdy tinh (Speer etal, 2010). Tir do 
suy ra dirdng kinh ngang ngirc (D, em), lugng tdng 
trudng dudng kinh (Zd, cm/nam), ty le tang truong 
duong kinh (Pd = Zd/B) theo nam vd tuoi (A, nam) 
cua cac cdy giai tich. 

2.2.2. Phuong phip lap md hinh sinh tiirdng, 
ting trudng dudng kmh Thdng 5 li tiieo vung phan 
bd 

Uoc lugng cac md hinh theo phuong phap hop ly 
cue dai (Maximum Likelihood) dang ham phi tuyen 
cd trgng so (Weight) vd xem xet anh hudng ngdu 
nhien (Random effects) cua cdc vimg phan bd sinh 
thai khac nhau ldn cdc tham sd cua md hinh. Ap 
dung chuang trinh nlme trong phan raem md nguon 
md- R (Pinheiro et al., 2014; Huy et al., 2016. 2019; 
Bao Huy. 2017) de udc lugng cac md hinh sau: 

Md hinh Schumacher (Bao Huy, 2017): 
K = a, X exp( - \ X ^ '" i ) + e, (2) 

Mo hinh Exponential (Archontoulis vd 

Miguez, 2015): 

Y=Yox(l-e(-':"^) (3) 

r=roxê -̂ ;-̂  (4) 
Md hinh Power: 

Y= a, X A-*' + £, (5) 

Md hinh Hyperbol 

Y= a, +l/X'"+£, (6) 

Hdm phuong sai ciia sai sd ngdu nhien: 

Varfel) =0^6'/^ (7) 

Trong dd Fid dudng kinh ngang ngirc cdy (B, 
cm) hoac ty le tdng tnrdng dudng kinh (Pd), Vo la 
gia tri tdi da cua bien Y; X Id dudng kinh (B, era) 
hoac tuoi cay (A, nam); a^ b,va m,\3L cdc tham sd ciia 
cdc md hinh thay ddi theo vimg phan bd Thdng 5\ar, 
£,la sai sd ngdu nhidn theo vimg phdn bd /; a^ Id tdng 
binh phuong cua sai sd; y, la bien trpng sd theo viing 
phan bd i, vd A'ld he so cua hdm phuong sai (Huy et 
a/, 2016,2019). 

Md hinh dugc lira chgn dua vdo chi tieu thdng 
kd AIC be nhat, k^t hgp vdi R^jj ldn vd cdc sai sd be 
nhat gom sai sd trung binh binh phuong (RMSE) va 
sai sd trung binh tuyet ddi % (MAPE) (Huy et al., 
2016, 2019); ket hgp vdi ki^ra tra do thi quan he gid 
tri thuc nghiem vdi du dodn va phdn bd sai sd theo 
gid tri du dodn qua md hinh. 

(8) RMSE = I^Zr=iCy, -

MAPE(%)= — i r . i 

y,)= 

lyi-y.l 
(9) 

Hinh 2. M4u ldi gd khoan dudi kinh hi^n phdng dgi 
40 Un 

Trong dd n la sd dir lieu; yl, y, ldn lugt la gia tn 

quan sat vd du doan qua md hinh. 
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3 . KET QUA NGHIBV CUU VA TIUO LUAN 

Bang 3. Chi tidu thdng ke sinh tnrong Bvk Zd theo 

A cua cdc cay khoan 

3,065 cm/nam (bidn dgng theo tudi cdy va vimg phdn 
bd); tnmg binh Thdng 5 la vimg Tay Nguyen cd tdng 
trudng dudng kinh la 0,340 cm/nam. 

3.1. Md hinh sinh tnrong dudng kinh (D) Thdng 
5 Id cho cdc vimg phdn bd o Tdy Nguydn 

Tir 4.566 bg du lidu D theo A cua Thdng 5 Id cd 
dugc ttr khoan be rdng vdng ndm a ba khu vuc phan 
bd, tien hdnh tham dd md hinh sinh trudng thich hpp 
theo cdc hdm phd bidn nhu d bang 4. 

Ket qud d bdng 4 cho thay mac dii md hinh 
Schumacher (Stt 1) c6 gid tri AIC be nhat vd hd so 
xdc dinh dxhi chinh R̂ adj. ldn nhat. nhung tham sd a 
lai khdng ton tai (cd Pv̂ iue > 0.05); trong khi dd mo 
hinh Exponential (Stt 3) cd cdc sai sd be nhat nhimg 
R̂ adj. lai khdng xac dinh (NA) va cd AIC ldn hon mo 

Cdc chi tieu thdng ke cdc gid tri sinh trudng D, hinh Exponential (Stt 2), vi vdy md hinh Exponenhal 
tdng trudng Zd theo tudi A trong bang 3; vdi bien (Stt 2) dugc lua chgn de md phdng cho qud trinh 
ddng tuoi A tir 1 - 322 ndm tudi va lupng tdng truang sinh trudng D cua Thdng 5 la vimg Tdy Nguyen. 
dudng kinh Zd Thdng 5 la d 3 vimg tir 0.013 ddn 

Bang 4. So sdnh vd lua chgn md hinh sinh tnrong dudng kinh {D/Ai cua Thdng 5 Id vdi anh hu6ng ciia cdc 
vung phdn bd khde nhau 

Chi tifiu thdng kfi 

Count (n) 
Average (trung binh) 
Standard deviation 
(sai tifiu chuan) 
Coeff, of vanation (hfi 
so bien dong, %) 
Minimum (nho nhat) 
Maximum (Ion nhat) 
Range (pham vi bien 
dpng) 

A (tuoi, 
nam) 
4566 
102 

76,016 

74,77% 

1 
322 

321 

D 
(cm) 
7331 
35,4 

21,186 

59,83% 

0,3 
115,9 

115,6 

Zd 
(cm/nam) 

7331 
0,340 

0,299 

88,03% 

0,013 
3,065 

3,052 

Stt 

1 
2 
3 

Mo hinh 

Z ' -a 'xef""^^ 

D-D^xa-e'""") 
D'D^xtf^^" 

Trong so 

l/A" 
l/A" 
1/A^ 

Nhan to anh huong 
(Random effect) 
Viing phan bo 
Vttng phan bd 
Vung phan bd 

AIC 

33202,9 
34099,2 
43729,7 

Radt 

0,757 
0,700 
NA 

RMSE 
(cm) 
4,691 
4,415 
2,860 

MAPE 

(%) 
20,245 
15,977 
11,799 

Ghi chu: n = 4.566 du heu; k: he sdcua ham phuong sai; B^ Budng kinh tdi da; #: Tham sd ed P^jue > ̂ t^-
In dim li md hinh duac lua chon 

dinh anh hudng ciia ydu td mdi trudng khde nhau 
cua cdc viing phdn bd len cdc thara sd cua md hinh. 
Ket qua cho thay tham sd a, cua md hinh lua chpn 
Exponential thay doi ro ret theo cdc vimg phan bo 
Thdng 5 Id. Sir dung md hinh thay ddi a, se cho dd 
tin cay cao, sai sd bidn dgng hep hon (bdng 5 va 
hinh 4, 5). 

Hinh 5 cho thay sinh truong Ttidng 5 Id theo tudi 
tai ba vimg sinh thai Id rat khde nhau. tdc dg sinh 
trudng tai vimg Kon Ka Kinh la tdt nhat va vimg 
Bidoup Nui Ba la chdm nhat. 

Qua rad hinh md phdng quan hd sinh trudng D 
theo tudi A (D/A) phan biet cho 3 viing cung cho 
thay xu hudng sinh trudng ciia Thdng 5 Id vdn ti^p 
tuc tdng khi tudi cay tdng vdi A > 300 nam cho viing 
Bidoup vd Chu Yang Sin vd A > 73 nam cho vimg 
Kon Ka Kinh. 

D dLT doan qua mo hinh (cm) 

Hinh 3. Quan h^ giOa gid tri i? quan sdt vdi Bdvf. 
dodn qua md hinh Exponential: 

^dirdbio =I^o(i - ^ ' V chung cho cdc viing phdn bd 

Hdm sinh trudng B/A theo ham Exponential 
lua chgn chung cho cdc viing phdn bd se cd bien 
dgng vd sai sd ldn (Hinh 3); do dd sir dung ky thuat 
phdt hidn nhan td anh hudng (random effect) de xac 
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Fpy 
Hinh 4. Quan h0 giGa gid tri i? quan sat vd D du dodn 
qua md hinh Sqionential: B^^i^ =BQ(1 - e^^) theo 
viing phdn bd: BD: Bidoup Niii Bd, CYS: Chu Yang 

Sm, KKK: KonKa Kinh 
Bdng 5. Mfl hinh D = 400x (1 - e"̂ "̂̂ ) dugc lya chgn 

eo cdc v^ng phdn bd Thflng 5 Id or Tdy Nguyfin 

Hmh 5. Bidu didn md hinh sinh trudng dudng kinh 
(D/Ai Thdng 5 Id theo md hinh Exponential: B = 
Bod - ^ " V phdn bidt cho ba vung phdn bd: BD: 
Bidoup Niii Bd, CYS: Chu Yang Sin, KKK Kon Ka 

Kinh 

3.2. Md hinh udc tinh ty 1$ tdng trudng dirdng 
kinh (Pd) theo D lodi Thdng 5 Id theo viing phdn bd 
sinh thdi 

Tir 4.566 bd du Heu Zd/B lap dugc bd du lidu 
Pd/B tuong irng de lap md hinh. Quan he Pd/B Id 
dang giam. /^rfgiam khi B tdng len, do dd da dd tim 
mgt sd ham tuang thich dang Hyperbol, Power cd 
mii dm, ham Exp mu am,... de tim hdm md phdng 
mdi quan hd nay; kdt qua trinh bay d bang 6. 

Bdng 6. So sdnh vd lija chgn md hinh quan h§ ty 1§ tdng trudng dudng kinh (Pdi theo B cua Thdng 5 Id vdi 
anh hudng dxa cdc vimg phdn bd khde nhau 

Viing phan bd 

Bidoup Niii Ba 
Chu Yang Sin 
KonKa Kinh 

n. 

2780 
1297 
489 

Gia tri tham sd va sai sd 
tieu chuan (SE,) thay 

ddi theo vung phan bd i, 
vdi P - 95% 

a, 
0,000704 
0,000932 
0,001679 

SE, 
7,911^06 
l,158e-05 
l,886e-05 

Stt 

1 
2 

Mdhinh 

Pd-a+b/D 
Pd-axiy-

Trong sd 

I/O-
1/0-

Nhan td anh huong 
(Random effect) 
Vting phan bd 
Vung phan bd 

AIC 

-28656 
-29075 

ff* 

0,033 
0,704 

RMSE 

0,795 
0,632 

Ghi ehu: n = 4566 dti hiu; k: hi sd cua him phuong sai; In dam la mdhinh duoc lua chon 
cua md hinh theo viing phdn bd ggi Id random effect 
trong phuong phap udc lugng hdm phi tuyen 
maximum likelihood cd trpng sd da dugc dp dung; 
ket qua lam giam bien ddng sai sd va tdng do tin cay 
khi udc lugng Pd theo timg vimg phdn bd ciia nd d 
Tay Nguyen (Hinh 7 vd Bang 7). 

Hinh 6. Quan h§ giOa /Vquan sdt vdi Pddxi dodn 
qua mfl hinh Power Pd= alf chung cho cdc vung 

phdnbd 

Kdt qua cho thay md hinh Pd/B lua chon cd 
dang Power ldm md hinh chung cho ca vimg Tdy 
Nguyen cd sai sd udc lugng Pd cao khi cay cd £>cang 
ldn, the hidn qua quan he Pdqoan sdt vd Pdd\i doan 
qua md hinh phan tan khi /tf tdng (Hinh 6). Vi vdy 
can phan chia md hinh theo viing phdn bd de tang do 
tin cdy vd giam sai sd. Phuong phap thay doi tham sd 

Hinh 7. Quan hd giua gid hi /tfquan sdt vd Pddv: 
dodn qua md hinh Power Pd= aD^ Iheo vung phdn 
bd: BD: Bidoup Niii Bd, CYS: Chu Yang Sin, KKK: 

KonKa Kinh 

Ket qua phdn chia md hinh Pd/B theo vimg 
phdn bd cho thdy Pd cao { > 0,2) a cac cdp kinh nhd 
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{B< 5 cm), sau dd Pd giam nhanh khi D tdng len 
trong cap kinh tir 5 - 10 cm; khi 7? > 10 cm thi Pd 
giam cham lai. Vimg Kon Ka Kinh cd Pdcao hon hai 
viing phdn bd Bidoup Niii Ba va Chu Yang Sin; di^u 
nay phii hgp ket qua nghien ciiu sinh trudng Thdng 5 
la (Hinh 8). 

Bang 7. Md hinh Pd=axB'^ dugc lua chpn flieo cdc 
vimg phdnbd Thdng 5 Id a T^y Nguydn 

(10) 

Vimg 
phdnbd 

Bidoup 
NiiiBd 

Chu 
Yang Sin 
KonKa 

Kinh 

2780 

1297 

Gid tri tham sd vd sai sd tidu 
chuan (SE) thay ddi theo viing 

phan bd i, vdi P = 95% 

0.38373 

SE 

0,01923 

1,10038 

-1,10330 

-0,72993 

SE, 

0,00487 

Hinh 8. Bi^u didn md hinh quan h§ Pd/BThong 5 Id 
theo md hinh Pd=aB^ phdn bi§t cho ba vung phdn 
bd: BD: Bidoup Nui Bd, CYS: Chu Yang Sin, KKK 

KonKa Kinh 

Trong thuc td cd the iing dung md hinh quan hd 
Pd/B de du dodn tdng trudng B hodc thdi gian cdy 
dat dugc rapt /> mong mudn cua Thdng 5 la nhu sau: 

- Xac dinh vimg phdn bd (mdt trong ba viing lap 
md hinh) de chgn lua md hinh Power cd tham sd phii 
hgp (Bang 7) 

- Du doan tdng tnrdng dudng kinh Zd. Thd gid tn 
X'bat ky vdo md hinh se cd duoc /tf tuang iing; tir dd 
suy vaZd = Pdx D. 

- Du dodn thdi gian n de cay dat dudng kinh 
mong mudn BA^„ tir mdt cay hung binh d thdi diem 
hitn tai cd dudng kinh la Dy 

+ Du dodn lugng tdng trudng dudng kinh cua 
cdy tai thoi diem (Z^. The D^ vao md hinh Pd/B 
theo vimg phan bd thich hgp (Bang 7) du doan dugc 

+ Du dodn thdi gian n cdy dat dugc dudng kinh 

4.KETLUiiN 

Lugng tdng trudng dudng kinh (Zd) Thdng 5 la 
bien ddng tir 0,013 den 3.065 cm/nam do dnh hudng 
cua tudi vd ydu td sinh thdi khac nhau, trung binh b 
Tdy Nguyen la 0,340 cm/nam. 

Md hinh sinh tnrdng. tdng trudng cho loai 
TTidng 5 la dugc thiet Idp va tiiam dinh sai sd cho ba 
vimg phan bd sinh thdi (Bidoup Niii Ba, Chu Yang 
Sin vd Kon Ka Kinh), vdi md hinh sinh trudng duong 
kinh B/A theo dang hdm Exponential; B = 400K (1 -
e'-^'*'^) vd ty Id tang trudng dudng kinh Pd/B theo 
dang Power tham sd mii dm: Pd = axD'" vdi cdc tham 
sd ai va bi thay doi theo vimg phdn bd sinh thdi i. 
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DIAMETER GROWTH AND INCREMENT MODELS OF /&us dalatensis Ferr* SPECIES IN THE 
CENTRAL HIGHLANDS OF VIETNAM 

Le Cauh NamS Nguyen Thanh MenS Ho Ngoc Tlto^ Bao Huy^ 
^Forest Sciences Institute of Central Highlands and South of Central Viet Nam 

^Kon Ka Kinh National Park, Gia Lai Province 
^Tay Nguyen University 

Summaiy 
Pinus dalatensis Feire, an endemic species to Annamite range, was first desnbed and pubLshed in 1960 by 
Ferre, a French botanist In Vietaam, Pinus dalatensis is mainly distributed in the mixed broad-leaved and 
coniferous forests in the Central Highlands. The mam objective of this study is to develop the diameter (D) 
growth - increment rate (Pd) models of Pinus dalatensis al each site in the Central Highlands of Vietnam. 
We collected data of diameter growth and increment Irom 56 sample trees at 3 different sites (National 
Parks of Bidoup Niii Ba, Chir Yang Sin and Kon FCa Kinh) by using a Haglof uicrement borer The method 
for developing equations was weighted nonlinear regression with random effects of the site fit by maximum 
likelihood. As a result, the annual increment of diameter of Pinus dalatensis (Zd) is affected by its age and 
different ecological factors, and .?(/ranges from 0.013 to 3,065 cm year' and the mean annual increment of 
diameter is 0.340 cm year"'. Besides, the models of diameter growth and increment of Pmus dalatensis were 
developed as well as cross-validated in 3 sites of the Central Highlands; the selected models figured out that 
the diameter growth models fit the Exponenhal fiinction; D = 400^ (1 - ef^'^) and the regression between 
Pd and D fit well in with the Power rule: Pd = ax.lj", in which parameters a and b, changed along widi 
different site. 
Keywords; Central highlands, diameter, growth, increment, Pinus daiatenesis, tree iing. 
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