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Nguyen Thanh Tan1
t 6m t At
Nghidn cuu niy nhim xay dung mQt mo hinh tang trucmg du doan tang trucmg va san lugng rung kh<?p 
trdn cdc didu kidn lap dia a khu vuc Tay Nguyen. So lidu dung de x&y dung mo hinh tu 33 o tidu chuan dinh 
vj. Md hinh gdm ba thanh phan chinh la: md hinh tang trucmg ducmg kinh, mo hinh cay chdt va mo hinh tai 
sinh bd sung. Phin mdm chuydn dung vd hd thdng dpng (System Dynamics) Vensim DSS trdn may tinh 
dugc dung dd thidt kd va chay md hinh. Dya vao tucmg quan chidu cao -  duong kinh, rung khpp dugc chia 
thanh 4 cip nang suat v£ md hinh dugc ung dung dd du bao sinh trucmg va san lugng rung trdn cac c£p 
nang suit cho kdt qua tin cay va c6 thd dugc ap dung trong thuc tidn san xuat.
Tu khda: Md hinh ting truong, rung kh$p, san lupng rung, TSy Nguyin.

1. BAT VAN I*

Xay dung mo hinh du doan tang trudng va san 
lupng rung dat dupe kit qua chinh xac va tin cay la 
mpt trong nhung muc ti£u quan trpng cua nganh 
khoa hpc lam nghidp (Vanclay, 1994). Cho din nay a 
Vî t Nam da co rat nhilu cac nghien cuu v l sinh 
truong va san lupng rung trong thuan loai diu tuoi va 
da c6 nhung kit qua rit thanh cdng. Nhung bilu san 
lupng rung nay la djnh huong tot va dang dupe su 
dung rpng rai trong kinh doanh rung trong thuan 
loai diu tu6i (Vu Tiln Hinh va cs, 2000; Hoang Si 
Dpng, 2002). Tuy nhien phuong phap nghidn cuu nay 
khong phu hpp voi rung tu nhien vi doi v6i rung tu 
nhî n, thanh phan loai cay da dang, cay ca the? co 
kich thu6c va tuoi rat khac nhau va rat khd dl xac 
djnh tuoi ciy. Qua trinh sinh trudng va phat triln cua 
rung tu nhien bao gom ba nhan to chinh la qua trinh 
tfing kich thuoc cua cay rung, qua trinh tai sinh va 
qui trinh chit tu nhien. Cic qua trinh nay phu thuoc 
chat che vao nhan to canh tranh cay rung va dan den 
su tu dilu chinh mat do rung (Pretzsch, 2009; 
Monserud, 2003). Nlu ket hpp cac nhan to nay vao 
nghien cuu thi kit qua khong chi cung clip dac tinh 
sinh truong cua cay c i the dai dien cho loai hay 
nhom loii ma dong thdi co thi du doan dupe qua 
trinh sinh truong va san lupng cua toan lam phan 
trong mot khoang thoi gian dai (Pote va Bartelink, 
2002). Tuy nhien, d Viet Nam cho din nay van chua 
c6 nghien cuu m6 phdng qua trinh sinh trudng va 
phit triln cua rung tv nhien kit hpp cic yiu to tren. 
Do vay, mot nhu ciu cip thilt dat ra l i  can phai xay 
dung m6 hinh sinh trudng cho rung tu nhien hon loii 
khic tudi dap ung dupe cic yeu ciu thuc tiln san 
xuit va quin ly rung bln vung. Dudi diy li noi dung
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xiy dung mot mo hinh cap kinh dl du doan tang 
trudng va san lupng rung khpp tai khu vuc Tay 
Nguyen. Mo hinh sinh trudng dupe ho trp bdi 
chuong trinh may tinh Vensim dupe su dung nhu 
mot cong cu huu hieu trong cung cap thong tin du 
lieu vl biln doi tai nguyen rung phuc vu rung mot 
cach lau dai.

2. NQI DUNG VA PHUONG PHAP NGHEN CUU

2.1. V it lieu
So lieu dupe su dung dl xay dung m6 hinh sinh 

trudng tu 21 o tieu chuan (OTC) dien tich 2.500 m2 
(50 m x 50 m) do tac gia thilt lap nam 2007 va 12 
OTC dien tich 1 ha (100 m x 100 m) do Vien Dilu tra 
Qua hoach Rung thilt lap tu nam 1999 tai Vudn Quoc 
gia Yok Don, tinh Dak Lak. Cac OTC tren dupe do 
dim 2 lan, lan 1 tai thdi diim thilt lap d va lin 2 do 
sau 5 nam. Cac chi tieu do dim bao gom: ten cay, 
dudng kinh Du, dudng kinh tin, pham chit cua tat 
ci cic ciy cd dudng kinh tu 6 cm trd len. Dong thdi 
trong moi o do chilu cao mot so ciy. Thong qua so 
li|u dilu tra 5 nim sau se xic djnh dupe ting trudng 
dudng kinh cua timg ciy, so ciy chit tu nhien va so 
cay tii sinh bo sung vio cd kinh nhd nhit (6 cm) 
trong mot giai doan sinh trudng 5 nam. Ngoai ra, dl 
co sd lieu tren tat ca cic trang thii va cap nang suat 
khac nhau, d l tai cdn su dung sd lieu bo sung tir 
phuong phap deo vat than cay tren cac OTC diln 
hinh d cic dia bin rung khpp thupc khu vuc Easoup, 
Dak Nong va Gia Lai.

Thu thap so lieu trin 48 OTC diln hinh (100 m x 
100 m) tren cic dilu ki|n lap dja khic nhau, do dim 
dudng kinh, chilu cao dl tiln hinh phan chia cip 
ning suit (CNS) rimg khop.

Su dung sd lieu k l thua d vimg khai thic chinh 
rimg khop thuoc cic tinh Dak Lak, Dak Ndng va Gia
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Lai dong thai giai tich bd sung mot so cay d cap kinh 
thî u hut, tong cong gom 175 cay giai tich dupe dung 
de xay dung phuong trinh thi tich cay dung.

2.2. Phuong phip nghien cuu
Phin chia nh6m loii v i cip nang suit (CNS)
Rung khop bao gom rat nhieu loii cay co muc do 

sinh truong khac nhau, d l xiy dung mo hinh du 
doan ting truong rung duoc chinh xac, can thilt phai 
phin chia thinh cic nhom loai co toe do sinh truong 
giong nhau. Viec phan chia nhom loii co cung muc 
do sinh truong li cong viec quan trpng nhung cung 
khi phuc tap, so nhom loii tang se tang do chinh xic 
kha nang du bio sin lupng cua mo hinh, tuy nhien se 
lim ting dp phuc tap v l cau true mo hinh. Tong so 
loii ciy dupe xic dinh trong cic OTC li 78 loii, da 
phin chia thinh 3 nhom loii dua tren dac tinh sinh 
hpc. Nhom thu nhit bao gom cic loii ciy thuoc hp 
Dau (Dipterocarpaceae), diy li nhom loii uu thi cua 
rung khop nhu: Dau dong, Dau tri beng, Ci chit, 
Cam lien ... Nhom thu hai gom cic loii ciy thudng 
xanh thuoc tang cao, dai dien li: Cam xe, Gio, Tram, 
Binh linh ... va nhom thu ba gom cic loii ciy co kich 
thuoc nho a tang dudi, bao gom: Mong bo, Ma tiln, 
Nhp noi, thau tau ...

Dua vio tuong quan chilu cao -  duong kinh da 
chia rung khop thinh 4 cip nang suat CNS 1, CNS 2, 
CNS 3 v i CNS 4 tuong ung vai cap nang suat tir tot 
den xau.

Xiy dung tuong quan chilu cao dudng kinh v i 
phuong trinh thi tich ciy dung:

Muc tieu chinh cua de tii li xic dinh tru lupng 
rimg khop, tru lupng lim phan dupe tinh bang tong 
thi tich ciy dung cua cic ciy trong timg ca kinh. 
The tich cay rimg dupe tinh thong qua phuong trinh 
thi tich phu thuoc vio cic nhin to li ducmg kinh vi 
chilu cao.

- Xay dung tuong quan chieu cao -  duong kinh:
Thong qua so lieu thu thap chieu cao, duon

kinh tren cic OTC diln hinh, tiln hanh thu nghier 
cac phuong trinh tuong quan da dupe cac nhi kho 
hpc su dung de lua chpn dang phuong trinh phii hp 
nhat

- Xiy dung phuong trinh the tich cay dung:
Sir dung so lieu giai tich thin cay, thu nghier 

cic dang phuong trinh pho bien d l tim ra dup 
phuong trinh phii hpp.

Cic phuong trinh tuong quan duoc lua chpn dy 
tren nhung nguyen tic sau: Phuong trinh phii hp 
voi dac tinh sinh hpc; he so xac djnh cao nhit; s< 
tieu chuin nho.

Ciu true cua md hinh sinh truong v i nguyen 1 
lim viec:

Su dung mo hinh sinh truong cap kinh, rim 
dupe chia thinh 76 cip kinh, cd kinh nho nhit li 
cm v i cd kinh ldn nhat li 81 cm, tat ca cac cay c6 Dj 
> 81 cm dupe gpp vio cd kinh ldn nhat Md hinh s 
mo phdng dong thii phin bd sd cay theo cap kinh 
cm vdi budc thdi gian mo phdng li 1 nam. Do v& 
ket qua md phdng cua mo hinh se du doin phin b 
sd cay theo cap kinh chi tilt cho timg nhom lo; 
rieng biet

Hinh 1 minh hpa so dd nguyen ly lam viec ci 
md hinh. Hinh IA bilu diin su thay doi sd cay d ci 
kinh nhd nhat (6 cm). Hinh IB bilu diln su thay d< 
sd ciy d cic cip kinh tilp theo v i hinh 1C bilu dii 
su thay ddi sd ciy d cap kinh ldn nhat (81 cm). Tron 
cic so dd niy N (i, j) li  sd ciy d cap kinh i v i nh6i 
loii j; TS(j) li  sd ciy thuoc nhom loii J tai sinh b 
sung hing nam vio cd kinh nhd nhat CC(ij) li s 
ciy d cap kinh i, nhom loii j chuydn len cap kinh i-t 
trong thdi gian 1 nim; Ch(ij) l i  sd cay d cip kinh 
nhom loii j bi chit tu nhien hang nim.______

A) C 3Ch ( I  j )

O
TS 0)
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N  (1 j )
C C  (1 j )

o =
C C  (n-1 j )
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N  ( i j )
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Hinh 1. So dd minh hpa ddng thii phin bd sd ciy trong mdi cip lrinh i vi nhdm loii j
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Sir thay doi s6 cay hang nam trong cap kinh i va 
nh6m loii j dupe bilu thi bang cong thuc sau:

A N (ij) = CC(i-lj) -  CC(ij) -  Ch(ij)

* S6 cdy chuydn cip:
Sd cay chuyln ten cap kinh tren trong moi buoc 

thdi gian mo phong (1 nam) dugc tinh nhu sau:
C C (i j )= N (i j )x R (i j )

Ty 1$ chuyln cip kinh R(i j) phu thudc vao tang 
truong duong kinh va chilu rong c& kinh.

R(ij) = Zo(ij) / k ; trong do ZoGj) la tang truong 
ducmg kinh cua cay d cap kinh i, nhom loai j trong 1 
nam, k la chilu rong co kinh (1 cm).

Tang trudng ducmg kinh dugc mo phong bang 
mpt ham phu thuoc vao duong kinh, mat do lam 
phdn (bilu thi bang tdng tilt dien ngang) va dilu 
ki|n lap dja. Qua phan tich lira chpn cac biln a tren, 
sau khi thu nghiem nhilu dang phuong trinh voi so 
li|u thuc nghidm, da xac dinh dupe dang phuong 
trinh phu hpp nhat la:

Zd = aj* LP + a2* D + a3* BA +a4* SQ2 + a5 x 
SQ3+asX SQ4

Trong do: D: ducmg kinh tai vj tri 1,3 m (cm); 
BA: tdng tilt di|n ngang lam phan (m2/ha); SQ2, 
SQ3, SQ4: biln nhi phan, lay hai gia tri 0 va 1. Phan 
anh anh hudng cua CNS ten tang truong ducmg kinh. 
CNS 1: SQ2 = 0, SQ3 = 0, SQ4 = 0; CNS 2: SQ2 = 1, 
SQ3 = 0, SQ4 = 0; CNS 3: SQ3 = 1, SQ2 = 0, SQ4 = 0; 
CNS4: SQ4 = 1, SQ2 = 0, SQ3 = 0; â  b: cac tham sd 
cua phuong trinh.

* Sd c&y chit:

Qua trinh chit cua cay rimg la mot qua trinh rat 
phuc tap va la kit qua cua nhilu yeu td nhu sinh ly, 
binh ly va qua trinh chit Mn quan din con ngudi 
bao gdm hoat dong khai thac, chat ha cay va qua 
trinh dd nga trong qua trinh khai thac. Trong nghien 
cuu nay chi xlt din qua trinh chit do dao thai tu 
nhien. Sd lupng cay chit or moi dip kinh trong mot 
buoc md phong la:

Ch(ij) = N (ij) x P (ij)

Trong dd P (ij) la xac suat chit tu nhien cua 1 
cay d cap kinh i, nhom loai j trong thdi gian la 1 nam. 
Qua phan tich cac nhan td anh hudng din qua trinh 
chit cua cfiy rung, sir dung sd li|u thuc nghidm dl 
thu nghi|m die dang phuong trinh khac nhau, cuoi

cimg tim ra duoc dang phuong trinh tdng quat sau 
day:

P = 1 + e
- (a 0 + o, / D  + a2 * D  + a, x D +at xBA +

-1

* Sd cay tai sinh bd sung:
Sir dung phuong trinh tai sinh bd sung co dang

sau:
TS(j) = ao + a, x N, + a2 x BA + a3 x SQ2 + a4 x 

SQ3 + as x SQ4
Trong do: N* la tdng sd cay cua nhom loai j moi 

ha (cay/ha).
Viec xu ly sd lieu va udc lupng tham sd cua cac 

mo hinh tren dupe thuc hien bang phan mim thdng 
ke R (R Project for Statistical Computing). Ckc mo 
hinh thanh phan tren se dupe hen kit vao phan mim 
he thdng dong Vensim dupe thilt kl, xay dung cho 
viec du doan dong thai phan bd sd cay theo cip kinh 
va cac chi tieu san lupng rimg. Dau vao cua mo hinh 
la phan bd sd cay theo cap kinh 1 cm cua timg nhdm 
loai tai thdi diim hien tai va CNS cua lam phdn. Qua 
trinh md phdng la nhung phep tinh toan lap lai theo 
timg budc md phdng la 1 nam. Sau moi budc md 
phdng, md hinh se tinh toan sd cay d moi cap kinh 
cho timg nhdm loai. Day la co sd dl tinh toan tang 
trudng va cac chi tieu co ban cua san lupng rimg. Tir 
kit qua nay cac gia trj mdi v l mat do rimg nhu tdng 
sd cay cua moi nhdm loai, tdng tilt di|n ngang BA se 
dugc tinh toan lau, dupe cap nhat va thay vao cac 
phuong trinh d l tinh toan cac gia trj cua ZD, P va TS. 
Nhu vay, sd lupng cay tai sinh, sd cay chuyln cap va 
sd cay bj chit trong moi cap kinh se khdng phai la 
cac gia trj cd djnh ma ludn thay ddi phu thuoc vao 
trang thai mat do cua lam phan. Do dd, md hinh sinh 
trudng cd thi phan anh dupe quy luat khach quan 
cua su tuong tac hai chilu trong qua trinh phat triln 
rimg la: qua trinh tai sinh, tang trudng va dao thai 
quylt dinh mat do rimg, ddng thdi mat do rimg lai 
anh hudng din nhung qua trinh tren.

8. KET QUA VA THAO LUAN

3.1. K it qui xay dyng tuong quan chilu cao 
dudng kinh va phuong trinh thi tich cay dung:

Phuong trinh tuong quan chilu cao va dudng 
kinh la:

H = - 8,562 ♦ 7,137*LnD
Phuong trinh thi tich cay dung chung cho cac 

loai cay rung khop la:
V = 0,01277 + 0,3198 D2*H
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3.2. Kdt qui xAy dung cic thanh phin chinh cua 
m6 hinh sinh truong

* Ket qua mo phong mo hinh ting truong duong 
kinh theo nhom loai:

Nhom loai 1:
Zd = 0,1726 x D0’5587 - 0,0215 x D - 0,0020 x BA -

0,534 x SQ2 - 0,0855 x SQ3 -  0,1146 x SQ4
R2 = 0,684
Nhom loai 2:
Zd = 0,1758 x D0 4729 - 0,0144 x D - 0,0015 x BA -

0,0401 x SQ2 - 0,0854 x SQ3 -  0,1264 x SQ4
R2 = 0,643
Nhom loai 3:
Zd = 0,2178 x D0-5254 - 0,02% x D - 0,0025 x BA -

0,0088 x SQ2 - 0,0405 x SQ3 -  0,0806 x SQ4
R2 = 0,589
Tat ca he so cua phuong trinh deu dat muc y 

nghia thong ke 0,05. Dau cua cac he so ddu hgp ly, 
tham so tong tidt dien ngang lam phan co dau am 
phan anh duoc su canh tranh trong lam phan. Muc 
do tang truong giam dan tir CNS tot den CNS xau. 
Ting truong cua cay phu thuoc vao duong kinh. Khi 
cay con nho, muc do tang trudng dudng kinh thap, 
khi kich thudc cua cay tang len, muc do tang trudng 
cung tang va dat cuc dai sau dd giam dan.

* Ket qua md phdng md hinh chet tu nhien theo 
nhdm loai:

Nhdm loai 1:
-l

P =
-(-3.8426M 3,653/D-0,1683< D+0,001 *  D2+0,089* BA

\+e

R2 = 0,673
Nhdm loai 2:

P=
-(-8,6425*0,2193 D-0,1436<Z>+0,0018*0*+0,098'* BA

\+e
-1

R2 = 0,565
Nhdm loai 3:

-(-8.1654fO,1549'Z)-0,1253<D+0,0019<£>2+0,1243<ZM

P = l+e

le chdt d nhdm loai 1 la cao nhat, tiep den la nh< 
loai 2, nhdm loai 3 cd ty le chet thip nhit Tuy nhi* 
d cap kinh tir 20 cm trd len thi ty le chet lai ngugc 1

10 20 30 40 50 60 
Ou^ng kinh (cm)

70 80

R2 = 0,452

Ty le chet cua ca 3 nhdm loai cd moi tuong quan 
rd ret den dudng kinh cay rimg, khi cay cdn nhd thi 
xac suat chet cua cay cao. Khi kich thudc cay tang 
len thi xac suat chet giam di. Ty le chet d 3 nhdm loai 
cung cd su khac biet rd ret, ddi vdi cap kinh nhd, ty

Hinh 2. Quan hd giua ty Id chdt v i dudng kinh d! 
nhdm loai

Mat do anh hudng rd rdt ddn ty le chet cua c 
dau cua hd so a< am cho thay d nhung lam phin cd n 
do thap thi ty le chdt cua cay thap, ddi vdi lam phin 
mat do cao thi ty le chdt cua cay cung tang len. Di 
nay phan anh dung quy luat canh tranh lam phin.

* Kdt qua md phdng md hinh tai sinh bd sung:

TSG) = 4,202 + 0,017 x N, -  0,126 x BA -  0,807 
SQ2 - 1,731 x SQ3 -  2,534 x SQ4

R2 = 0,788

Cic he sd cua phuong trinh ddu dat muc y ngl 
thdng ke 0,05. Sd cay tai sinh bo sung d moi nh< 
loai ty le vdi tdng sd cay thupc nhdm do, ddng ti 
cung phu thuoc vao mat do tinh theo tdng tidt di 
ngang va CNS. Mat do cao se lam giam sd lupng ( 
tai sinh. CNS cung anh hudng ddn sd lupng cay 
sinh, cac hd sd cua a3 a4 va as ddu cd dau am chi 
rang sd lupng cay tai sinh d CNS tdt cd xu hudng < 
hon CNS xau.

3.3. Dinh g ii dd chinh xic kdt qui md phd 
cua rod hinh sinh trudng

Ngay sau khi md hinh sinh trudng dugc j 
dung, tinh chinh xac cua kdt qua du bao cua nd pi 
dupe danh gia. Phuong phap don gian dd danh j 
md hinh sinh trudng la so sanh kdt qua du bao 
sd lieu thuc td didu tra. Didu kidn ly tuong la sd t 
dd so sanh doc lap vdi sd lidu dung dd xay dung i 
hinh. Nghidn cuu nay da danh g ii dp chinh xac ( 
md hinh sinh trudng trong mpt chu ky sinh true 
5 nam.

Md hinh sinh trudng dupe dung dd du bao tn 
thai lam phin ve tidt didn ngang va sd cay theo <
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kinh cua moi OTC tai thdi didm ldn didu tra thu hai 
sau 5 nam vdi so lidu dau vao la trang thai rung lan 
didu tra ban dau. Kdt qua du doan nay sd duoc so 
sanh vdi gia trj didu tra thuc td dd danh gia do chinh 
xac kdt qua mo phdng cua md hinh.

Hinh 3 md ta su khac nhau giua cac gia tri md 
phdng va gia tri thuc td didu tra tidt didn ngang cua 
cac OTC. Kdt qua chi ra rang gia tri didu tra thuc td 
cua tdng tidt didn ngang rat sat vdi gia tri du doan ly 
thuydt cua md hinh sinh trudng. Su khdc nhau giua 
tidt didn ngang thuc td va tiet dien ngang ly thuydt 
cua md hinh du doan or cdc OTC tuong ddi nhd. Ty le 
sai khdc tir -2,83% or OTC 7 ddn 3,39% b OTC 8. Ty le 
sai khdc trung binh cua du doan ddi vdi tat cd cac 
OTC la 1,33%.

Gid tri th yc  t6

Hinh 3. Kdt qud so sdnh gid tii t6ng tidt didn ngang

thuylt vd sd cay thyc td theo cflr kinh trdn cdc CNS

Su dung md hinh sinh trucmg dd du doan phan 
bd sd cay theo cap kinh 5 cm cua cac OTC trdn cung 
CNS sau 5 nam. Kdt qua nay dupe so sanh vdi cac gia 
tri thuc td cua cdc OTC dr lan didu tra thu 2. Hinh 4 
md ta su khac nhau giua cac gid tri du doan cua md 
hinh va gia tri didu tra thuc te. Su khac bidt giua gia 
tri thuc te va gia tri ly thuyet cr cac cap kinh giua trdn 
cung cap nang suat va cung nhdm loai dupe danh gia 
bdi tidu chuan thdng kd Wilcoxon. Kdt qud chi ra 
rdng khdng cd su khac bidt, didu nay ndi ldn kdt qua 
du doan cua md hinh la dam bao tin cay.

3.4. Kdt qud du dodn tang trudng va sdn lupng 
rung khdp

Mpt trong nhung ung dung quan trpng nhat cua 
md hinh tang truong la du doan sinh trucmg va sdn 
lupng rung. Phan nay trinh bay mpt vi du vd kdt qud 
md phdng qud trinh sinh trucmg, phdt tridn cua mpt 
lam phan rung khop thuoc CNS 1. Dau vdo cua md 
hinh la sd lidu didu tra sd cay theo cdp kinh 1 cm. Kdt 
qud md phdng vd qua trinh phat tridn cua lam phan 
dupe trinh bay qua dong thai phan bd sd cay theo cdp 
kinh 5 cm d bdng 4. Tru lupng va tdng tidt didn 
ngang lam phan ludn ludn tang theo thdi gian. Tuy 
nhidn tang trudng binh quan dinh ky vd tru lupng 
trong thdi gian dau tang, dat lupng Ion nhat sau 10 
nam va sau dd giam dan. Dd la vi or tr?uig thdi hidn 
tai, khi mat do lam phan khdng lorn, muc dp canh 
tranh khdng cao, do vay muc do tang trudng cao. 
Tuy nhidn, khi mat do lam phan cao thi do anh 
hudng bdi ydu td canh tranh, tang trudng binh quan 
drnh ky vd tru lupng vd tdng tiet didn ngang sd giam. 
Dieu ndy xdy ra tuong tu ddi vdi tdng sd cay trong 
lam phan. Ddng thdi, cau true ducmg kinh lam phan 
theo thdi gian cung bi mat hpp ly, cdng vd sau sd 
lupng cay or cap kinh nho cang giam do sd lupng cay 
tai sinh giam vd lupng cay bi chdt trong cdc cap kinh 
ndy tang do kdt qud canh tranh khi mat do tang, sd 
cdy dr cdc cap kinh trung binh tang ldn. Do vay, van 
dd dat ra trong kinh doanh rung la khdng ndn dd mat 
do qud cao. Can thidt phai tien hanh khai thac nudi 
dudng theo dinh ky nhdm thuc day su tang trucmg 
cua lam phan vd qua dd didu tiet cdu true lam phan 
vd trang thai hpp ly.
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Bang 4. Kit quA md phdng ddng thii phAn bd s6 cky theo c&p kinh v& dy doAn sin lupng OTC trtn CNS 1

'^^^Thdi gian 
Cdkinh^^^^

Sd cay theo cd kinh/ha t leo thdi gian
0 5 10 15 20 25 30 35 40 45 50

8,5 25 71 114 121 102 80 60 44 32 23 17
13,5 77 53 36 35 42 41 31 20 12 7 4
18,5 81 80 69 46 28 20 18 15 11 7 4
23,5 51 60 68 66 54 38 21 14 10 7 5
28,5 39 41 45 52 57 54 45 32 20 12 7
33,5 23 28 32 36 40 44 47 45 38 28 18
38,5 17 20 22 26 29 31 34 36 38 37 32
43,5 9 10 15 19 21 24 27 28 30 21 21
48,5 5 7 8 9 13 17 20 23 25 27 27
53,5 9 9 8 7 8 9 12 15 18 20 22
58,5 4 5 7 8 8 8 8 9 10 13 16
63,5 2 3 4 5 6 8 9 9 9 9 10
68,5 1 1 2 3 3 4 5 7 8 9 9
73,5 0 1 1 1 1 2 3 3 4 5 6
78,5 0 0 0 0 0 1 1 1 2 3 4
81+ 0 0 0 0 0 0 0 0 0 1 1

N (cay/ha) 343 389 431 434 412 381 341 301 267 229 203
G (m2/ha) 18,6 21,2 23,9 26,5 28,7 30,6 32,2 33,6 34,8 35,8 36,7

ZG
(m2/ha/nam) 0,52 0,54 0,52 0,44 0,38 0,32 0,28 0,24 0,2 0,18 0,16
M (m3/ha) 154,6 178,7 204,1 229,1 252,8 274,9 295,2 313,7 330,5 346,0 360,6

ZM
(m3/ha/nam) 4,82 5,08 5,01 4,74 4,42 4,06 3,7 3,36 3,1 2,92 2,88

4. KET LUAN

Bang so li£u thu dug«c tir cac OTC dinh vi dugc 
thiet lap trong cac dieu lidn lap dia khac nhau, d l tai 
da xay dung dugc mo hinh tang truong co kha nang 
du bao tuong doi chinh xac qua trinh sinh truong va 
phat trien cua rimg khdp trdn khu vuc Tay Nguydn. 
Mo hinh co kha nang du bao dong dong thai san 
lugng lam phan trong thdi gian dai trong dilu kidn 
rung dugc quan ly tot, tuy nhidn trong thuc tl, rimg 
ludn ludn bi tac dong lam cho qua trinh sinh truong 
va phat triln cua rimg bi ldch huong doi voi quy luat 
phat triln tu nhidn. Do vay, vi|c su dung mo hinh 
trong thuc tiln san xuat dl du doan nang suat va san 
lugng cua cac lam phAn rung khop can dugc xem xet 
v l thoi gian du bao, c6 thi trong mot drnh ky 5 -  10 
n3m. Thoi gian dir bao cang dai, dd rui ro v l nhung 
tac dong ngoai y muon cua rung cang cao va kit qua 
du bao cang sai tech. Chinh vi v$y, kit qua su dung 
mo hinh d l du bao su phat triln cua rimg trong thdi

gian dai chi mang tinh ch£t tham khao. M6 hinh tri 
dugc xay dimg tir ngu6n so li|u han chi, do v 
trong tuong lai khi c6 thlm s6 li|u tu d c  OTC dji 
vi, mo hinh d l dang dugc xay dung lai d l du bao \ 
thdi gian dai hon vdi dp chinh xAc cao hon. Ngoai i 
nhung ung dung khac cua md hinh sinh truong c  
dupe nghidn cuu ap dung. Cd thi ap dung phuoi 
phap trdn d l xay dung md hinh sinh truong cho c 
loai rimg khac.

TAl LVi THAM KHAO

1. Hoang Si D$ng, 2002. Rimg la rdng rung y 
miln Nam Vi|t Nam va quan ly rimg bln vimg. N 
xu4t ban Khoa hpc Ky thu#, Ha Ndi.

2. Vu Tiln Hinh, Hoang Xuan Y, Pham Ng 
Giao, Nguyln Thj Bao Lam va Nguyln Trpng Bit 
2000. L$p bilu sinh trudng va san lugrng f ho ba li 
cay: Sa m$c (Cunninghamia JanceoJata - Hod 
Thdng dudi ngua (Pious massosiana - Lamb), 1

116 NdNG NGHlfP VA PHAT TRlfrl N6NG TH6n -K Y2-TH A N G  4/20



KHOA HQC CONO NOHl

(.Manglietia glauca) a ckc tinh phia B&c va Dong bac 
Vi£t Nam. Truong Dai hpc Um  nghidp.

3. Monserud, R A , 2003. Evaluating Forest 
Models in a Sustainable Forest Management 
Context Forest Biometry, Modelling and 
Information Sciences 1,3547.

4. Nguyen, T. T., 2010. Modelling growth and 
yield of Dipterocarp forests in Central Highlands of 
Vietnam. PhD dissertation. Technical University of

Munich, Germany.

5. Pot6, A., and Bartelink, H. H., 2002. Modeling 
mixed forest growth: a review of models for forest 
management Ecol. Model. 150:141-188.

6. Pretzsch, H., 2009. Forest Dynamics, Growth 
and Yield. Springer.

7. Vanclay, J. K., 1994. Modelling Forest Growth 
and Yield -  Applications to Mixed Tropical Forests. 
Cab International, Wallingfor 312:156-171.

CONSTRUCTING A GROWTH MODEL OF DIPTEROCARP FORESTS IN CENTRAL HIGHLANDS
Nguyen Thanh Tan

Summary
This study aims to develop a growth model in order to predict Dipterocarp forest yield on different site 
conditions in Central Highlands. Data used to construct the model come from 33 permanent plots. Three 
major components of the model are: diameter increment model, mortality model and recruitment model. 
These major components were embedded to the final growth model which is a size class management- 
oriented model. The model was implemented in the framework of the modelling software Vensim DSS. 
Based on hight - diameter relationship, the Dipterocarp forests are divided into 4 site qualities and the 
model is applied to forecast forest growth and yield with reliable results, therefore it can be applied in 
practical production.
Keywords: Growth model, dipterocarp forests, forest yiels, central highlands.
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