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XAY DUNG MO HINH SINH TRUGNG, TANG TRUGNG
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TOM TAT

Sinh truong cla ring 1a mot qua trinh bién thién lién tuc va ch1u tac dong téng hop cua tat ca cac yéu t6 noi tai
cling nhu ngoai canh. Viéc mé hinh héa sinh truéng rimg trdng bing  nhing phuong trinh toan hoc luén duoc
xem la nhiém vy quan trong trong nghién ciru ciing nhur trong thuc tién san xudt 1am nghiép lam co s¢ dé xac
dinh cac bién phap k¥ thuét (tia thua, khai thac 1gi dung rung,...) trong kinh doanh ring. Do vdy, viéc van
dung nhitng mé hinh toan hoc dé mé phong va phan tich quy luat bién déi ciia nhirng nhan té diéu tra (dudng
kinh, chiéu cao, thé tich than cdy, trir lugng rimng,...) trén ciy c4 thé va 1am phin theo thoi gian 13 can thiét. Bai
viét nay nham danh gia sinh truong va xac dinh lugng ting trudng thudng xuyén, ting trudng dinh ky theo
tudi bang phuwong phap cdy tiéu chuén 1am co sé du bao tudi khai thac chinh cho rimg tréng Thong ma vi tai
huyén Cao Lgc, tinh Lang Son. Hai ham sinh truong Schumacher va Gompertz duoc su dung dé mo phong
sinh truong vé dudng kinh than (D13), chleu cao (H,,) va thé tich (V) cho dbi tuong nghién ctru, phuong trinh
duoc chon la phuong trinh ¢6 cac tham s6 tOn tai trong tong thé, hé s6 xac dinh 16n nhét (R?,,,). Két qua cho
thdy, sinh truong va tang trudng vé dudng kinh than (D 13)s chiéu cao (H,,) va thé tich (V) duoc mé ta tot bang
ham Schumacher v&i hé sé tir R? tir 0,993 - 0,997, cac phuong trinh sinh truéng c6 dang:

D = 15,26%exp(-5,43/A",12);
H = 11,03*exp(-4,67/A"1,09);
V =0,52%exp(-9,95/A"0,58).

Tir khéa: Sinh trudng, tang truong, rimg trong Thong mé vi, kinh doanh rimg, Lang Son.
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ABSTRACT

Forest growth is a continuously changing process and is influenced by all internal and external factors.
Modeling planted forest growth using mathematical equations is always considered an important task in
research as well as in current forestry production practices as a basis for determining technical measures
(thinning, exploitation of forests,...) in forest business. Therefore, applying mathematical models to describe
and analyze the changing of investigated factors (diameter, height, trunk volume, forest reserve, etc.) on
individual trees and Forest stands over time are necessary. This article aims to evaluate growth and determine
the amount of regular increment and periodic increment according to age using the standard tree method as a
basis for predicting the main harvesting age for planted forest Pinus masoniana Lamb in Cao Loc district Lang
Son province. Two growth functions, Schumacher and Gompertz, were used to describe the growth of stem
diameter (D, ;), height (H,,) and volume (V) for the research subjects. The equation chosen was the one with
parameters exist in total, the largest coefficient of determination (R’.,,). The results show that growth and
increment in terms of stem diameter (D, 3), height (H.,) and volume (V) are well described by the Schumacher
function with coefficients from R? from 0.993 - 0.997, The growth equations have the form:

D = 15,26*exp(-5,43/A"1,12);
H=11,03*exp(-4,67/A"1,09);
V =0,52*exp(-9,95/A"0,58).

Keywords: Growth, increment, planted pinus forest of Pinus masoniana Lamb, forest business, Lang Son.
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I. MO PAU

Hé sinh théi ring trdng cung cip nhiéu dich vu
hé sinh thai co ban cho sy thinh vuong ctia con
ngudi (Zhou et al., 2006; Pan et al., 2011; Huang,
X et al., 2019 ). Khi hau thay d6i, dac biét 1a sy
nong 1én toan cau da co nhiing tac dong dén sirc
sdng clia cy, su phan bd loai va ciu tric rimg,
dac biét 1a ddi voi sinh trudng, phat trién va
nang sut ring trong trén thé gidi. Didu nay da
va dang nhan dugc sy quan tdm I6n trong nhiing
nam gan day (JIANG Dong et al, 2017; Deng C
et al., 2019; Zefang Zhao et al., 2024; Jianfeng
Peng et al, 2024). Thong mad vi (Pinus
massoniana Lamb.), thudc ho Thong Pinaceae
(Abietaceae) c6 phan bd tuy nhién & cac tinh
phia Nam Trung Quéc, & do cao tir 600 - 800 m
so voi mat nude bién, nhiét do binh quén tir 13 -
20°C. Thong la loai cdy c6 thé chiu duoc suong
gia (Jin A. 2012; Quan W et al.,, 2017; Deng C et
al., 2019; Siwen Su et al., 2023).

O Viét Nam, Thong ma vi 1a loai cay da muc
dich (cung cép nhua, gd) c6 gia tri kinh té cao,
dap ung tot trong rimg nguyén lidu trén quy mo
lon. Pay la loai thudc nhom g5 16n, d& nhan
gidng, thich nghi ¢ nhiéu diéu kién lap dia, c6
thé phat trién tt trén didu kién dét suy thodi,
nghéo dinh dudng. Ngoai gia tri cung cip
nguyén liéu cho cong nghiép san xut gidy, van
nhan tao, gd Thong ma vi con duoc sir dung
trong trang tri noi that, san xut do gd xuét khau.
Do vay, Thong ma vi dugc Bo Nong nghiép va
PTNT chon la loai cy trdng 14m nghiép chinh
(Thong tu s6 22/2021/TT-BNN PTNT) trén cac
vung sinh thai khac nhau.

Cao Loc 14 huyén mién ndi thudc tinh Lang Son
¢6 dién tich riung trdng 13 35.116,2 ha (chiém
59,7% so véi tong dién tich tu nhién) (Quyét
dinh s6 375/QD-UBND, ngay 03/3/2022
Quyét dinh cong bd hién trang rimg tinh
Lang Son nam 2021). Hién nay, cung v&i mdt
s6 loai cay dang dugc st dung trong trong rimg

nhu: keo, bach dan, Qué, Hoi, So... thi Thong
ma Vi (Pinus massoniana Lamb) la loai cay co
kha nang thich nghi va phat trién t6t tai khu vuc.
Ngoai gia tri cung cdp nhya va gd, Thong ma vi
con c6 kha nang tich lily carbon, giam thiéu phat
thai khi nha kinh, chéng x6i mon va tao do phi
nhiéu cho dat,... Vi thé, nhiing nghién ciru vé
sinh trudng cua rimg trong Thong ma vi 1a rét
can thiét. Bai viét nay s& cung cap thong tin vé
sinh truéng, tang truong rumg trong Thong ma
vi tai huyén Cao Loc, tinh Lang Son gép phan
xay dung phuong thirc quan ly, khai thac rimg
hop 1y nhdm mang lai ning sut, cht lugng tét
nhét trong kinh doanh rimg tai khu vuc nghién
cau.

I POI TUONG VA PHUONG PHAP NGHIEN CU'U
2.1. P6i twong nghién ciru

Rirng Thong ma vi thudn loai, tudi 9 tai huyén
Cao Loc, tinh Lang Son & phia Bic Viét Nam.
Théng duoc trong bang cdy con c6 bau trén dat
feralit vang nhat, d6 déc trung binh 15°. Mat do
trdng ban dau tir 1.600 - 1.880 cdy/ha tiy thudc
vao dia hinh. Rimg trdng Thong di duoc tia
thua 1an 1 & tudi 6. Hién nay, mat do bién dong
tir 1.283 - 1.323 cay/ha. Ddi twong nghién ciru
thudc su quan ly ctia cac hd gia dinh.

2.2. Phwong phap thu thép sb liéu

- S6 liéu sinh trudng cua rumg trong Thong ma
vi dugc thu thap theo phuong phap diéu tra 6
tiéu chuén (OTC) dién hinh két hop phuong
phap diéu tra cay tiéu chuan.

- Pidu tra 10 OTC tam thoi, dién tich 1.000 m?
(20 x 50 m)/OTC, trong mdi OTC diéu tra cac
chi tiéu gém: mat do hién tai (Ny) duong kinh
ngang nguc (D;3) va chiéu cao vt ngon (Hyp).
Mat do hién tai (Ny) duoc diéu tra theo
phuong phép théng ké, dudng kinh duoc tinh
thong qua phép do chu vi bang thudc day,
chiéu cao do bang thudc do cao c¢6 dd chinh
xac dén dm.
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- Xéc dinh cay tiéu chuan: Trong 6 tiéu chuan
tam thoi, do dém tét ca cac chi tidu sinh truong
cua cay (D3, Hip,...), tir do xac dinh cdy tiu
chuan binh quan 1am phan. Cdy chat ha la cay
¢6 gia tri D, H gin bang cdy binh quan lam
phan. Téng s6 chat ha 10 cay.

- Thu thap sé liéu sinh trudng: Sau khi chit ha,
cdy tiéu chuan dugc phat hét canh nhanh, do
chiéu dai tir géc chat dén ngon (L, m) bing
thudc day c6 do chinh xdc 1 cm. Phan chia
than cdy thanh nhiing phan doan c6 chiéu dai
L =1 m. Sau d¢6, cua thdt giai tich tai cac vi tri:
0,0 m; 1 m; 1,3 m; 2 m; 3 m; 4 m..., cho dén
doan ngon con lai cé chiéu dai Ln < I m. Ngoai

ra, dé do dinh sinh truéng cho timg nam, tién
hanh cua thdt va dém sb vong nam theo phan
doan 0,5 m. Thét giai tich dugc tap hop theo
cdy tiéu chuan va dugc ghi chu thor tu cay, vi
tri thot, hudng déc ciia mat thot hudng vé phia
ngon cay.

2.3. Phwong phap xir Iy s6 liéu

- Xay dyng ham sinh truong ddi v6i cay binh
quan: Tir s6 liéu vé Di3(cm), Hyy (m) va Vv (m®)
tuong ung vé6i tudi (A, nam), xay dung md
hinh sinh truéng Di 3, Hyn, V béng 2 ham sinh
trudng la ham Schumacher va ham Gompertz
dugc tong hop trong bang 1.

Bang 1. Cac ham ly thuyét mo ta qua trinh sinh trudng

Chi tiéu khao sat

Ham Gompertz

Ham Schumacher

-cA
Y = m.e®e
Y =A+B'X
Lok m
Vi Y* = Ln(LnV)

Ham sinh trvdng co ban

Y = m.gtA
Y =A +BX
V&i Y =LnY

Dang dwéng théng

A =LnbB =-CX=A

A =LnmB =-bX=1/A°

Téc d6 sinh tredng Y =Z,=mb.ce

A
cA-b.e”

Y =Z,=mb.cA® ebrc

o : Y max = M.cle
N&ng suét t6i da Y max -

1 e -(c+1/c)

Y’max = m_(bc)_(z)'(m)

Armax) = Ln(b)/c be M
(Y’max) (b) Avmax = (m)
i
<A Ay=Ya _ m.er®
Téng trwdng binh quan Ay = Y(A) _me®e Y = A

A A

A= m(cbe)'(%)

Suét tang trudng

Py = 100% =100.b.c. e°A

Py = 1oo.§ =100.c.b. A"

Trong do: Y la bién sé D;s H,, V; Ala tuéi; e la co sé ciia l6garit tu nhién (e = 2,7182).

Trong cac ham trén, m 1a gia tri cyc dai ctua dai
luong sinh truong, b 13 tham s6 dac trung cho
nhip diéu sinh truong, b cang nho duong cong
sinh truong cang doc va diém udn dén som, gia
tri cia dai lugng sinh trudng tai do cang lon.
Tham s ¢ tuong dbi 6n dinh voi timg dai luong
sinh trudng. Ham sinh trudng dugc chon trén co
s& ¢ hé sb xac dinh (R?) cao nhét.

- Xéac dinh qua trinh sinh truong: Stir dung céac
ham (D = f(A); H = f(A) va V = f(A)) dé khao
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sat sinh truong, xac dinh cac gia tri trung
binh: D, H, V & nhiing tudi khac nhau. Pdng
thoi xac dinh lugng tang trudng thuong xuyén
va binh quéan hang nam: Zp, Zy, Zv; Ap, Ay,
Ay va suét tang trudng Py, Py, Pyos. Tubi
ng v6i Zpmaxs Zimaxs ZVmax 12 thoi diém ma
D, H, V chuyén tir giai doan sinh trudng
nhanh sang giai doan sinh truéng cham. Tudi
ung v&i Aymax 12 tudi thanh thuc sb lugng dbi
vGi rimg trong thong.
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- Str dung phan mém SPSS 20.0 dé phén tich
qua trinh sinh trudng, tang truong cia cac nhan
t6 diéu tra lam phan. Ham duoc chon la ham
sinh truong c6 gid tri R? 16n nhét, cac tham sé
duoc kiém tra ton tai trong tong thé.

1. KET QUA NGHIEN CUU
3.1. Thir nghiém cac ham mo phéng sinh truwéng

Quy luét sinh truong (D, H, V) cho cay binh
quan dugc tong hop & bang 2.

Bang 2. Sinh truéng cay binh quan theo tudi tai khu vuc nghién ctru

A Dy 3 (cm) Hyn (m) V(m’)
1 0 0,481 0,0009
2 1,490 1,811 0,0025
3 3,121 3,076 0,0026
4 4,562 4,113 0,0056
5 6,172 5,041 0,0104
6 7,619 5,787 0,0158
7 8,280 6,214 0,0221
8 8,898 6,307 0,0277
9 9,278 6,337 0,0326

Tir s6 liéu thuc nghiém so sanh két qua phéan
tich sb lidu ciia cac ham ly thuyét, tir d6 chon
ham phit hop nhat d& mé ta quy luat sinh truong

duong kinh (D 3), chidu cao (H,) va thé tich
(V) bing tiéu chuén R%. Két qua duoc trinh bay
trong bang 3.

Bang 3. Su phi hop ctia ham 1y thuyét mé ta quy luat sinh truéng D, H, V

Ham Gompertz
Y = b0*exp(-b1*exp(-b2*A))

Ham Schumacher
Y = b0*exp(-b1/A*b2)

Ham y/x b0 b1 b2 R? b0 b1 b2 R?
D 9,85 5,37 0,50 0,997 15,26 5,34 1,12 0,997
H 6,61 4,18 0,56 0,998 11,03 4,67 1,09 0,993
% 0,12 7,24 0,27 0,995 0,52 9,95 0,58 0,995

Phwong trinh mo ta sinh trwdng
D = 9,85%exp(-5,37*exp(-0,50*A))
H = 6,61*exp(-4,18*exp(-0,56*A))
V = 0,12%exp(-7,24*exp(-0,27*A))

Phwong trinh mé ta sinh trwdng
D = 15,26%exp(-5,43/AM,12)
H = 11,03*exp(-4,67/A",09)
V = 0,52*exp(-9,95/A"0,58)

Khi thir nghiém hai ham co ban nay cho thay,
moi chi s6 sinh trudng ting trudng déu thé hién
tir ham co ban tirc ham sinh truéng Y ¢6 thé
tinh dugc ham ting truong hay téc do sinh
truong Y’ ¢ bat ky thoi diém T, nao, tir d6 tinh
duge luong tang trudng t6i da Y’ pnax xac dinh
dugc diém udn sinh truong va cac gia tri Y, X

ctia diém ubn khi Y = 0, suy dién duogc ting
trudng binh quin Ay, va cic ham suit ting
truong Py=Y'/Y.

Két qua bang 3 cho thdy, ca hai ham ly thuyét
déu mo ta tét qua trinh sinh trudéng D, H, V cho
cdy binh quén theo cdp kinh v&i hé sb xéc dinh
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R*~ 0,981-0,999. Tuy nhién, ham Gompertz co
nhugc diém 1a dd thi mé phong qué trinh sinh
trudng cac nhan té didu tra khong xudt phat tir
gbc toa do, khi X =0 thi Y = m.e™>0, con ham
Schumacher ¢6 uvu diém 1a cac dd thi mo
phong qua trinh sinh truong xuat phat tir gbc
toa d6 O (0,0), c6 mot diém udn, c6 mot tiém
can nam ngang dap ung dugc yéu cau biéu thi
mot duong cong sinh trudng. Do vay, ham
Schumacher & ham dugc su dung dé mo
phong quy luét sinh truéng, tang truong rung
tréng Théng ma vi tai huyén Cao Ldc, tinh
Lang Son.

3.2. Nghién ctru quy luit sinh trwéong va
ting truéng

3.2.1. Nghién cwu sinh truong, ting trudng
duong kinh

Mo hinh sinh truéng D rimg trong Théng ma vi
bang ham Schumacher c¢6 dang:

D =15,26*exp(-5,43/A"1,12) (1)

Khi giai phuong trinh (1), ¢6 thé xac dinh dugc
nhiing dai lugng Z4, Ag nhu sau:

Zq=15,26%534%] 12%AN(-1,12-1)*
exp(-5,34*AN-1,12));

Aq = (15,26%exp(-5,34/A",12))/A.

Bang 4. Sinh trudng va tang trudng duong kinh ring trong Thong ma vi

A D13 (cm) Z4(cm/nam) Ad (cm/nam) Pa%
1 0,35 0,44 0,07 100,00
2 1,49 1,80 0,66 94,42
3 3,12 1,87 1,07 59,22
4 4,56 1,56 1,23 34,92
5 6,17 1,25 1,27 22,10
6 7,62 1,00 1,24 14,99
7 8,28 0,81 1,19 10,74
8 8,90 0,66 1,14 8,04
9 9,28 0,55 1,08 6,21
10 10,19 0,46 1,02 4,94
11 10,61 0,39 0,96 4,01
12 10,98 0,34 0,91 3,32
13 11,29 0,29 0,87 2,79
14 11,57 0,26 0,83 2,37
15 11,81 0,23 0,79 2,04

Két qua bang 4 cho thiy, duong kinh than cay
Thong ma vi sinh truéng khé nhanh trong 6
nim dau sau khi trong, ting trudng manh nhét
& tudi 2 - 3, sau do tang trudng cham dan, cu
thé nhu sau: Luong ting truong thuong xuyén
hang nam Z4 dat gia tri cuc dai 1,87 (cm/nam) &
tudi 3, sau do giam dan va ¢ tudi 6 lugng ting
trudng thuong xuyén Z4 dat 1,00 cm/nam. Tur
tudi 7 dén tudi 15, lugng ting trudng thudong
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xuyén Z4 giam tor 0,81 - 0,23 cm/nam, lugng
ting trudng thudng xuyén Zg tir tudi 7 - 15
binh quan la 0,44 cm/ndm. Lugng tang trudng
binh quén chung A4 dat gia tri cuc dai & tudi 5
la 1,27 cm/nam, sau d6 giam dén tir tudi 6 - 15.
Theo d6, phuong trinh sudt ting truong co dang
Pq=100%15,26*5,34*A"(-15,26-1). Puong cong
giita Zqva Aq duge biéu dién trong hinh 1.
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02
02
02
01
01
01
01
01
00
00
00

D, ;(cm)

— 7
e— Ad

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Tudi(A)

Hinh 1. Budng cong biéu dién luong tang trudng thuong xuyén (Zp)

va tang truong dinh ky (Ap) rimg trong Thong ma vi

3.2.2. Nghién citu sinh trudong, ting truéng Khi giai phuong trinh (2), c6 thé x4c dinh dugc

chiéu cao

nhiing dai lugng Zj, Ap nhu sau:

Mo hinh sinh truéng H ring trdng Thong bing Zn=11,03%4,67*1,09*A(-1,09-1)*
ham Schumacher c¢6 dang:

H = 11,03*exp (-4,67/A"1,09)

2)

exp(-4,67*AN-1,09));
A = (11,03*exp(-4,67/A1,09))/A.

Bang 5. Sinh trudng va ting trudng chiu cao rimg trong Thong ma vi

A Hyn (M) Z, (m/nam) An (M/nam) Prv%
1 0,48 0,52 0,103 100,00
2 1,81 1,46* 0,612 91,55
3 3,08 1,37 0,893 54,32
4 4,11 1,10 0,979 31,61
5 5,04 0,86 0,979* 19,98
6 5,79 0,68 0,944 13,59
7 6,21 0,55 0,897 9,77
8 6,31 0,45 0,847 7,33
9 6,34 0,37 0,798 5,69
10 7,63 0,31 0,753 4,53
11 7,81 0,27 0,710 3,69
12 8,06 0,23 0,672 3,06
13 8,27 0,20 0,637 2,68
14 8,46 0,17 0,604 2,20
15 8,62 0,15 0,575 1,90

Két qua bang 5 cho thdy, chiéu cao cdy sinh
truong kha nhanh trong 6 nam dau sau khi
trong, tang truong manh nhit & tudi 2 - 3, sau
do tang truong cham dan, cy thé nhu sau:

Luong tang trudng thuong xuyén hang nam Zj
dat gia tri cuc dai 1,46 (m/nam) & tudi 2, sau do
giam dan va & tudi 4 lugng ting trudng thudng
xuyén Z;, dat 1,10 m/nam. Tir tudi 5 dén tudi 15,
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luong tang trudng thudong xuyén 7, giam tir
0,86 cm/nam - 0,15 m/nam, lugng ting trudng
thuong xuyén Zy, tir tudi 5 - 15 binh quan 14 0,39
m/ndm. Lugng tdng trudng binh quan chung A,
dat gia tri cuc dai & tubi 5 12 0,979 m/nam, sau

do giam dan tir tudi 6 - 15. Theo d6, phuong
trinh sudt ting truong c6 dang P, =
100*11,03*4,67*A"(-11,03-1). Puong cong
giita Z, va Ay, duoc biéu dién trong hinh 2.

02
01

Hy, (m)

01
01
01
01
00
00
00

— AR

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Tubi(A)

Hinh 2. Pudng cong gitra lugng tang truong thudng xuyén (Zy)
va tang trudng dinh ky (Ag) rimg trong Thong ma vi

3.2.3. Nghién ciwru sinh truong, ting truéng

thé tich

Mo hinh sinh truéng V ring trong Thong ma vi
bang ham Schumacher c6 dang:

V = 0,52%exp(-9,95/A0,58)

3)

Khi giai phuong trinh (3), ¢6 thé xac dinh dugc
nhiing dai lugng Z,, A, nhu sau:

7,=0,52%9,95%0,58*A"(-0,58-1)*

exp(-9,95%A"(-0,58));

Ay = (0,52%exp(-9,95/A%0,58))/A.

Bang 6. Sinh truong va tang trudng thé tich rimg trong Thong ma vi

A V (m?) Z,(m*nam) Ay (m®nam) P.%

1 0,0009 0,00014 0,00034 100,00
2 0,0016 0,00133 0,00093 96,37
3 0,0026 0,00283 0,00156 75,35
4 0,0056 0,00404 0,00214 55,53
5 0,0104 0,00487 0,00265 41,79
6 0,0158 0,00540 0,00306 32,47
7 0,0221 0,00571 0,00341 25,98
8 0,0277 0,00587 0,00368 21,30
9 0,0326 0,00593" 0,00391 17,82
10 0,0391 0,00592 0,00409 15,17
11 0,0450 0,00585 0,00423 13,09
12 0,0508 0,00576 0,00435 11,44
13 0,0565 0,00564 0,00443 10,09
14 0,0621 0,00551 0,00450 8,99

15 0,0675 0,00537 0,00455 8,06
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Két qua bang 6 cho thiy, lugng ting trudng
thuong xuyén Z, tang dan tir tudi 1 cho dén
tudi 8 twong tng la 0,00014 - 0,00587 m’/nam
va dat gia tri cuc dai Z, = 0,00593 m’/nim &
tudi 9, sau d6 luong tang trudng thudng xuyén
Z, giam dan tir tudi 10 - 15 dat gia tri tuong
tng 12 0,00592 - 0,00537 m*/nam. Luong ting

truong binh quan chung A, ting dan tir tudi 1
cho dén tudi 15 dat gia tri tuong ung la
0,00034 - 0,00455 m*/nam va van tiép tuc tang.
Phuong trinh sudt ting truéng c6 dang Py =
100*0,52%9,95* A*(-0,52-1). Pudng cong gilia
Zyva A, duoc biéu dién trong hinh 3.

~ 0.000 -
E
> 0.000 -
0.000 -
0.000 -
—7V
0.000 - —_—y
0.000 -
0.000 -
0.000 T T T T T T T T T T T T T T 1 .
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 Tudi(A)
Hinh 3. Budng cong gitia lugng tang truong thuong xuyén (Zv)
va tang truong dinh ky (Av) rimg trong Théng ma vi
IV. KET LUAN tich binh quan dat 0,0326 m’, lugng ting

Tang trudng Z4, Zy, dat gia tri cuc dai tuong Ging
1,87 cm/nam & tudi 3 va 1,46 m/nam & tudi 2.
Luong tang trudng binh quan chung Ag4, Ay dat
gia tri cuc dai tuong ung 1,27 cm/nam & tudi 5
va 0,979 m/nam & tudi 5. Suét ting trudng
(Pd) vé duong duong kinh & tudi 3 1a 59,22%,
sau do giam xudng con 6,21% & tudi 9 va &
tudi 15 1a 2,04%. Suét ting truong (Ph) chiéu
cao & tudi 3 dat 54,32%, ¢ tudi 9 dat 5,69% va
tudi 15 12 1,90%.

Sinh trudong va tang trudng thé tich dén mudn
hon dudng kinh va chiéu cao cay. O tudi 9, thé

truong Z, 0,00593 m’/nam, suat tang truong vé
thé tich Pv dat 17,82%.

Thong mé v 1a loai cay c6 chu ky kinh doanh
1én t6i 30 - 40 nam, do vay, dbi tugng nghién
ctru dang trong giai doan ddu cua qua trinh sinh
truong va phat trién. Mt khéc, rimg trong thong
tai khu vuc nghién ctu da dugc ap dung bién
phap k¥ thuat cham séc nhu tia canh nhénh, tia
thua mat do,... day sé 1a co so dé thuc day qua
trinh sinh truéng, ting truong dudng kinh, chiéu
cao va thé tich than cay trudc khi budc vao ky
khai thac chinh.
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