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TOM TAT

Bai bdo nay gidi thiéu két qud nghién ciru vé sén lugng go cda rirng trong Théng
ba ld trén nhirng lép dia khdc nhau tai khu vure Dire Trong thudc tinh Ldm Pbng.
Chét lvong lap dia cua rirng trdng Théng ba Id duoc ddnh gid theo 5 cép chiéu
cao wu thé (Hp, m); trong d6 Hp tai tudi 30 ndm o 5 chi sé lép dia (Sl). Bdc diém
cda rirng tréng Théng ba Id tir tubi 5-30 ndm trén 5 cép chi s6 SI dd duwoc thu
thap tir 90 6 tiéu chuén tam thoi véi kich thwde 1000 m?. Két qud nghién ciru
cho théy sén lwong go cla rirng tréng Théng ba 16 tai tubi 30 ndm trén chi s6
Sls0 (1.038,2 m?/ha hay 100%) Ién hon so vdi Slas (739,0 m/ha), Sls2 (497,0
m3/ha), Slis (308,6 m3/ha) va Sli4 (169,9 m?/ha) twong tng 1d 28,8%, 52,1%,
70,3% va 83,6%. Cép tudi 10 la thoi diém dwong kinh va chiéu cao cua rirng
tréng Théng ba Id trén 5 cdp chi s6 Sl chuyén tir giai doan sinh trvdng nhanh
sang giai doan sinh trwéng chdm. Cap tudi 25 Ia thoi diém san luwgng go cla
rirng tréng Théng ba 1d trén 5 cdip chi s6 SI chuyén tir giai doan sinh trudng
nhanh sang giai dogn sinh trudng chdm. Néng sudt gb trung binh cta rirng
tréng Théng ba I6 30 tudi trén 5 chi s6 SI twong tng la 34,6; 24,6; 16,5; 10,3 va
5,7 (m3/ha/ndm). Tuéi thanh thuc s6 lwong cla rirng tréng Théng ba Id tai khu
vire Pure Trong trén 5 cép chi sé SI la 50 ném.

ABSTRACT

This paper presents the results of research on the production of Pinus keysiya
plantations on different sites in Duc Trong area of Lam Dong province. Site
quality was assessed according to 5 classes of dominant height (Hp, m); in which
Hp at the age of 30 years was the site index. Characteristics of Pinus keysiya
plantations from 5-30 years old on 5 site indices were collected from 90
temporary standard plots with a size of 1000 m?. The research results have
shown that the timber production of the 30-year-old Pinus kesiya plantation on
the Slzo (1,038.2 m?/ha or 100%) was greater than that of Sl (739.0 m?/ha), Sl,
(497.0 m3/ha), S5 (308.6 m?/ha) and Sl14 (169.9 m3/ha) by 28.8%, 52.1%, 70.3%
and 83.6%, respectively. Age class 10 was the period when the diameter and
height of Pinus keysiya plantations changed from the fast growth stage to the
slow growth stage. Age class 25 was the period when the timber production of
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Pinus keysiya plantations changed from the fast growth stage to the slow
growth stage. The average timber productivity of 30-year-old Pinus keysiya
plantations on 5 site classes was 34.6; 24.6; 16.5; 10.3 and 5.7 (m?/ha/year),
respectively. The age of quantitative maturity for Pinus keysiya plantations in
Duc Trong area on 5 site index classes was 50 years.

1. DAT VAN DBE

San luvgng gb & murc cay ca thé va quan thu
la m&i quan tdm clta 1am hoc va diéu tra rirng
[1, 2]. Diéu kién sdng cla rirng dwoc xac dinh
théng qua diéu kién 1ap dia. Lap dia la tdng hop
cac diéu kién mdi trudang (khi hau, dat, dia hinh,
hoat dong cla sinh vat) anh huéng dén cay gb
va rirng. Vi thé, chat luvgng cla lap dia rirng co
thé dugc danh gid thong qua chisé 1ap dia (Site
Index = Sl). Chi s& Sl |a chiéu cao cla nhirng cay
wu thé (Hp, m) tai tudi co s& (Ao, ndm). Nghién
ctru sy bi€n d6i san lwong cla rirng trong trén
nhirng 1ap dia khac nhau la nhiém vu co ban cla
l4m hoc. Nghién ciru dnh hudng cla lap dia dén
san lugng rirng cung cap thong tin dé xay dung
cac phuong thiee [am sinh [2].

Téng dién tich rirng trong cta tinh LAm Déng
la 77.157,66 ha (100%) [3]; trong d6 rirng trong
Thong ba |3 (Pinus kesiya Royle ex Gordon) tai
khu vuc Blre Trong 1a 9.359,99 (12,1%). Trudc
day nhiéu tac gia ([4-7]) d3 nghién clru san
lwong gb cla rirng Thong ba 14 & Viét Nam. Két
qud cla nhitng nghién ciru nay d3 gép phan
lam r& dac tinh cla rirng trong Théng ba 13. Tuy
vay, hién nay van con thi€u cadc ham san luvgng
gb cla rirng trong Thong ba 1a trén nhitrng chi
s6 Sl khac nhau & mirc dia phuong. Xuat phat
tlr nhitng van dé dat ra trén day, muc tiéu cla
nghién ciru nay |13 phan tich sy bién ddi san
lwong gb cla rirng trong Thong ba & trén
nhirng lap dia khac nhau tai khu vyc Blrc Trong
thudc tinh L&m Dong. Két qua cla nghién clru
nay la co s& khoa hoc dé xay dwng céc phuong
thire 1am sinh, théng ké san lwong va phan tich
hiéu qua kinh t& d6i vdi rirng trong Thong ba 13
trén nhitng 1ap dia khac nhau & khu vuc Dirc
Trong thudc tinh LAm Dong.

2. PHUONG PHAP NGHIEN CU'U
2.1. Béi twong va dia diém nghién clru

Da&i tugng nghién ctu 1a rirng trong Thong
ba |a (Pinus kesiya ex Gordon) trong gian doan
tlr 4 dén 30 tudi. Mat do trdng rirng Thong ba
I4 ban dau 1a 2.200 dén 3.300 cay/ha. Nghién
ctru duwoc thuc hién tai khu vuc Blic Trong
thuéc tinh Ldm Poéng. Toa dbé dia ly:
108°22’13”7-108°30°24” kinh d6 Déng;
11°46’15”-11°55’27” vi d6 Bac. D6 cao dia hinh
tlr 1.000-1.700m so vé&i mat nwdc bién. B doc
trén 20°. Rirng Théng ba |& duoc trong trén dat
vang do phat trién trén da granit. Khu vuc
nghién ctru thudc vung khi hau 6n hoa nui cao.
Nhiét dd khéng khi trung binh ndm 1a 18°C, cao
nhat 18,9°C, thip nhat 13 16,9°C. Luong mua
trung binh ndm 13 1.823 mm, cao nhat
2.357mm, thap nhat 1.354 mm. D6 4m khong
khi trung binh ndm |a 84%, cao nhat 88%, thap
nhat 80% [10].

2.2. Phwong phap thu thap sé liéu

Nghién cru nay xac dinh cac chi tiéu san
lwgng & murc cay binh quan (duwong kinh ngang
ngwc = D (cm) tai vi tri 1,3 m ké tr mat dat;
chiéu cao toan than = H, m; thé tich than =V,
m3) va quan thu Théng ba 14 (mat do = N,
cay/ha; tiét dién ngang than = G, m?/ha; san
lwong gd = M, m3/ha). Cac chi tiéu san luong
cla rirng trong Théng ba 1d d3 duwgc thu thap
tlr tudi A = 4-30 ndm; sau d6 phan chia thanh 6
cap A véi mbi cdp A = 5 nam (A = 5, 10... 30).
Tinh trang sinh trwdng cla rirng trong Thong ba
14 & mdi cap A dwoc phan chia thanh 5 cap: rat
tot (1), tét (2), trung binh (3), xau (4) va rat xau
(5). Mdi cap A duoc thu thap 15 6 tiéu chuan
tram thoi (OTC); trong d6 mdi tinh trang sinh
truedng cla rirng trong Thong ba 14 la 3 OTC.
Téng s& 6 cap tubi va 5 cdp sinh trwdng cla
rirng trong Thong ba I4 13 90 OTC. Dién tich OTC
|4 1.000 m? (25%40 m). Trong cac OTC, xac dinh
tudi rirng theo hod so trong rirng hodc dém sd
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vong nam tai D ngang nguc; do D(cm) va H(m)
clia tirng cay twong &ng bang thudc kep kinh
v&i d6 chinh xac 0,5 cm va thudc Blume leise.
DGi véi mdi trang thai rirng & tudi 25-30 nam,
giai tich 5 cay binh quan va 9 cay wu thé. Téng
s6 5 cap sinh trwdng 13 25 cay binh quan va 45
cay wu thé. Cay binh quan cé D twong duwong
V@i cay co tiét dién ngang binh quan (gsq, m?).
Cay uu thé cé H 1&n nhat (Hp, m) va D I&n nhat
(Dp, cm) trong OTC. S liéu giai tich tir cac cay
wu thé dugc sir dung dé phan chia rirng trong
Théng ba 1a thanh céc cap chi sd Sl. S6 liéu gidi
tich tir cac cay binh quan dwoc st dung dé phan
tich qua trinh sinh trudng D, H va V & murc cay

binh quan. Nhitng cay gidi tich c6 than thang va
tron déu; tan 1a tron; khéng bi cut ngon; sinh
truwdng binh thuong. Cac cay giai tich dwoc chat
ha cach m&t d4t 20-30 cm. Chiéu dai than duoc
do bang thudc day véi do chinh xac 1,0 cm. Sau
do phan chia than cdy giai tich thanh cac phan
doan véi chiéu dai (L) 100 cm; doan ngon cé
chiéu dai (Ln) trén duwdi 100 cm. Doi véi cac
phan doan, cua cic thét & dau I6n va ddy doan
ngon. Dudng kinh va bé rong cla cdc vong nam
trén cac that dwoc xac dinh bang thudc Panme
v@i d6 chinh xac 0,1 mm. Bang 1 tong hop dac
trung thdng ké Hp cla rirng trong Thong ba 14
tai khu vuc Blrc Trong.

Bang 1. Chiéu cao ciy wu thé cta rirng trong Théng ba 13 tai khu vire Dlirc Trong

A

(n3m) n (cay) Ho (m) Howmin Homax +SEEM) Ccv%®@
4 45 43 2,3 6,3 1,2 29,3
10 45 11,6 7,1 16,5 3,0 26,2
16 45 16,4 10,1 23,0 4,2 25,5
20 45 18,8 11,7 26,3 4,7 25,0
26 45 21,2 13,3 29,6 5,2 24,4
30 45 21,9 14,0 31,0 5,4 24,6

(1) SEE = Sai Iéch chudn cua sé trung binh; ¥ CV% = Hé s6 bién déng.

2.3. Phuwong phap xt Iy sé liéu
2.3.1. Xdy dwng ham chiéu cao wu thé cua
rirng tréng Théng ba la

(a) Xay dwng ham uéc lwgng Hp binh quan
chung cuta rirng tréng Théng ba 1. Ham Hp =
f(A) duoc xay dwng theo ham Chapman-
Richards (1959)[8] (Ham 1); trong dd a; la cac
tham sé.

Hp = aox(1-exp(-a1xA22))23 (1)

Theo dinh nghfa, chi s Sl 1a Hp tai tudi co s&
(Ao, nam) (Ham 2).

Sl = agx(1-exp(-a1xAg??))3 (2)
Chia ham 1 cho ham 2, nhan dugc ham Hp &
dang ham 3.

Hp=SIx(1-exp(-a1xA22))3/(1-exp(-a1xAo?%))* (3)
(b) Xac dinh tudi co s& (Ao, ndm) dé phan chia
cac chisé SI. & khu vire nghién ctru, cip tudi cao
nhat cda rirng trong Théng ba 1a 13 30 nadm. Vi
thé, gia tri Ao duoc chon tai tudi 30 nam.
(c) Phan chia céc cap chisd SI. Chat lwong lap

dia cla rirng trong Théng ba & dugc phan chia
thanh 5 cdp; trong d6 cap I, Il, lll, IV va V tuong
(ng 13 1ap dia rat tét, t6t, trung binh, xau va rat
xau. Nam cap lap dia nay dwoc danh gia theo 5
cdp chisd Sl tai Ao = 30 ndm.

(d) Xay dwng cac ham Hp = f(A) theo 5 cap
chi s6 SI. Cac ham Hp cla 5 cap chi s SI dugc
xay dwng tir 30 cdy wu thé theo ham 1.

(e) Kiém dinh kha ndng rng dung cla céc
ham Hp dé phan chia cdc cap chisé SI. Kha nang
&ng dung clia 5 ham Hp d6i v&i 5 cap chi sé Sl
dugc kiém dinh tir 15 cy wu thé khdong tham
gia xay dung ham Hp; trong d6 mbi cap chi sd Sl
la 3 cay. Mic d6 phu hop gitta ham Hp & moi
cdp chi sb Sl so v&i ham Hp cta 3 cay kiém tra
duwoc kiém dinh bang phuong phap so sanh
diém chdn va do déc cda cadc ham hdi quy tuyén
tinh bac 1. Dé dat muc dich nay, trudc hét mé
td 5 ham Hp trén 5 cap chisé Sl va 5 ham Hp wdc
lwgng tir nhitng cay kiém tra bang ham Korf
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(1939) [8]. Ti€p dén tuyén tinh hoa cadc ham nay
theo dang ham 4. Sau d6 so sanh diém chan (a)
va dod déc (b) ctia cdc ham nay. Gia thuyét: Diém
chén (a) va d6 d6c (b) cda cdc ham nay 13 khéng
khdc nhau. Khi P > 0,05, thi gia thuyét Ho duoc
ch@p nhéan. Trdi lai, khi P < 0,05, thi cdc ham Hp
& mdi cap chi s6 Sl 1a khac nhau.

Ln(Ln(m/Hp)) = Ln(a1) - azxLn(A) (4)

Dat Ln(Ln(m/Hp)) = Y; Ln(a1) = a; a2 = b va
Ln(A) =X. Tr dé Y = a- bxX.

(f) Xay dwng bi€u Hp va duwdng cong chi s6
SI. Gia tri Hp cla rirng trong Théng ba 14 tai tudi
A dugc xac dinh bang cach thay thé A va Ao vao
cac ham Hp tuwong rng vdi 5 chi s6 SI. Sau d6
xay dung do thi bidu dién sy bién d6i ctia Hp va
chi s6 SI; trong d6 truc tung 1a Hp va S, con truc
hoanh 13 cp A (ndm).

(g) Kiém dinh sai léch gitra Hp cla biéu chi s6
SI trong nghién ciru nay (Phwong phap 1) va Hp
trong biéu cip dat cla s6 tay diéu tra quy
hoach rirng (Phuwong phép 2) [5]. Su khac nhau
gitra 2 phwong phap nay duoc kiém dinh bang
phuong phédp so sdnh diém chan va d6 déc cla
cdc ham hoi quy tuyén tinh bac 1. Gia thuyét
Ho: Piém chan va dé doéc cla cac ham hdi quy
tuyén tinh bac 1 nay 13 khéng khac nhau. Khi P
> 0,05, thi gia thuyét Ho duwoc chdp nhan.
Nguoc lai, néu P < 0,05, thi diém chan va do déc
cla cac ham nay la khac nhau.
2.3.2. Xdy dwng cdc ham san lwgng cua rirng
tréng Théng ba Id theo cdc chi sé ldp dia

(a) Xay dung ham sinh trudng D, Hva VvV &
murc cay binh quan trén 5 chi s6 SI. Ba ham nay
duoc xay dung theo ham 5 [9]; trong d6 Y =D,
H va V, Sl = chi s6 1ap dia, Ln = logarit co s6
Neper, A = tudi rirng, con b la cdc tham sé cua
cac ham san lvgng.

Y = exp(bo + b1xLn(Sl) - byxA™®3) (5)

(b) Xay dwng ham hinh sé than ngang nguc
(F) &@ murc cay binh quan. Ham F duwgc xay dung
theo ham 6; trong d6 D va H tuong ing la D va
H cda cay binh quén, con ¢ la cdc tham s6. Ham
6 duwoc sir dung dé xac dinh thé tich (V, m3) cla
cay binh quantheo cong thirc V = gxHxF1 3; trong

do g latiét dién ngang, F 1a hinh sé, D va H tuong
&ng la D va H cla cdy binh quan tai A nam.
F = cox(DIxH?) (6)
(c) Xay dwng cdc ham tiét dién ngang (G,
m3/ha) va san lwong gb cay dirng cd voé (M,
m3/ha) cla rirng trong Thong ba la trén 5 chisd
Sl. Hai dai lwong G va M tai tudi A trén 5 chi s6
SI dwoc xac dinh theo cong thirc 7; trong d6 Na
la mat dé tai tubi A ndm, Yeq = gsq Va Vega turong
&ng 13 tiét dién ngang va thé tich than cay binh
quan tai tudi A ndm. Ham Na = f(A) trén 5 chi s6
SI dwoc xay dung theo dang ham 8 [9]; trong
dé dila cdc tham s8, Sl = chi sé 1ap dia. M6 hinh
sinh trwdng G va M cla rirng trong Thong ba 14
trén 5 chi s SI dugc xay dwng theo ham 5 [9];
trong dé Y = G va M tai A nam.
Ya = NaxYgga (7)
Na = doxexp(-dixA) + d2/exp(SI/A) (8)
(d) Khao sat tang trudng D, H & mirc cay binh
quan va M cla rirng trong Théng ba l4. Trudc
hét sir dung cdc ham san luvgng & dang ham 5
dé wdc lwong D, H, V & mirc cay binh quén, G
va M cda rirng trong Thong ba |a trén 5 chi s6
Sl. Sau d6 xac dinh luwgng tang trwdng binh
quan hang nam theo dinh ky n nam cla cac
bién san lwong (Y = D, H, D, V,G, M) theo cdng
thirc 9; trong dé A Ia tudi rirng, con n =513 s6
nam dinh ky tinh lvgng tang trwdng. Luong
tang trudng binh quan cda cac bién san lugng
Y sau A nam duwoc xac dinh theo cong thirc 10.

Ya- Ya-n
ZYa = (9)
n
P
Ya= ", (10)

2.3.3. Ddnh gid sai léch cua cdc ham san lwgng

Cac tham s hoi quy va nhitng thong ké sai
léch cta cac ham Hp va san lugng & mirc cay
binh quan va quan thu Théng ba l& (Ham 1, 5,
6, 8) dwoc xac dinh theo phuong phap hdi quy
va tuong quan phi tuyén tinh cia Marquartz.
MUrc d6 chit ché ctia mdi quan hé giira cac bién
san lwong vai cac bién du doan duoc danh gia
theo hé s6 xac dinh (R?; Céng thirc 11). Sai léch
cla cdc ham hdi quy dwoc danh gia theo tong
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sailéch binh phuwong (SSE; Cong thirc 12), sai s
uwdc lugng (SEE; Cong thirc 13), sai s6 tuyét doi
trung binh (MAE; Céng thirc 14), sai s6 tuyét déi
trung binh theo phan tram (MAPE; Cong thirc
15). O cong thirc 11-15, Y; va Y, tuong Gng 13
san lvong thuc té€ va uwdc lugng; Yeq la san
lwong thuc té binh quan; n = dung lwvgng mau;
p = s6 tham sd ctia ham hdi quy. Cac budc phan
tich hdi quy va twong quan duoc thuc hién
bang phan mém thdng ké STATGRAPHICS
Centurion XV.I 15.1.02.

R? = (1 - (SSE/SST))x100 (11)
SSE = Y, (Yi — Yj)? (12)
SST=Y1 (Yi — YBq)?

SEE = /ﬂ (13)
n—p

MAE = XL, ((|Yi — Yj[)/n) (14)

MAPE = (1/n)(| Yi-Y)|/Y:)x100 (15)
3. KET QUA VA THAO LUAN
3.1. Biéu chi s6 lap dia ddi véi rirng trong
Thong ba 13 tai khu vwc Dirc Trong
3.1.1. Xdy dwng ham Hp va ham chi sé Sl cia
rirng tréng Théng ba ld

Phan tich héi quy va tuwong quan cho thay
ham udc lvgng Hp cla rirng trong Thong ba 13
tlr 4 dén 30 tudi cé dang nhu Ham 16. Ham nay
c6 hé sb xac dinh rat cao (r> = 99,86%) va sai
l&ch rat nho (MAPE = 2,9%) chirng t6 n6 cé thé
duoc st dung dé udc lwvong Hp cla rirng trong
Thong ba 13 tai khu vic Blrc Trong. Tr Ham 16,
xac dinh duoc ham chi s8 Sl cda rirng trong
Théng ba I3 tai tudi Ao (Ham 17).

Ho = 24,5436x(1-exp(-0,0891323xA)) 14607 (16)
r2 =99,86%; SEE = +1,3; MAE = 0,20; MAPE = 2,9%
Hp = SIx(1-exp(-0,0891323xA))14697 /(1-exp(-0,0891323xAo)) 1467 (17)

3.1.2. Phén chia cdc cép chi sé SI déi véi rirng
tréng Théng ba ld tai khu vure Bire Trong

Tai khu vyc Plrc Trong, cdp A cao nhéat cla
rirng trong Théng ba 14 1a 30 nam. Vi thé,
nghién ctru nay chon tudi co s& Ao = 30 nim dé
phan chia cac cdp chi SI d6i vdi rirng trong
Thong ba la. Bién d6 Hp tai A=30 nam dao déng
tlr 14 dén 31 m hay 18 m (lam tron) (Bang 1).
Né&u phéan chia Hp tai Ao = 30 ndm thanh 5 cép

va mdi cap 1a 4 m, thi 5 chi s8 SI tuwong &ng |3
30, 26, 22, 18 va 14 m. Céc chi sd SI nay dwoc ki
hiéu twong ing 1a Slso, Slzs, Sl22, Slig va Sli4. Cac
chi s6 SI dwgc phan chia thanh 5 cap; trong dé
gidi han trén-gitta-duwdi cta chi s6 Sl thudce cap
[, I, 1, IV va V twong &ng la 32-30-28; 28-26-
24; 24-22-20; 20-18-16; 16-14-12. Cac ham udc
lwgng Hp trung binh cla 5 cdp chi sé Sl nay cé
dang nhw Ham 18-22 (Bang 2).

Bang 2. Cac ham chiéu cao cdy wu thé trén 5 chi s6 1ap dia cha rirng trong Théng ba 13

Chisé SI Cac ham Hp theo 5 chi sé SI Ham
30 Hoso = 30x(1-exp(-0,0891323xA))*67 /(1-exp(-0,0891323x30)) -#677 (18)
26 Hozs = 26x(1-exp(-0,0891323xA))*677/(1-exp(-0,0891323x30)) 4677 (19)
22 Hoaz = 22x(1-exp(-0,0891323xA))-*67 /(1-exp(-0,0891323x30)) - 4677 (20)
18 Hozs = 18x(1-exp(-0,0891323xA))*67 /(1-exp(-0,0891323x30)) 4677 (21)
14 Hows = 14x(1-exp(-0,0891323xA))*67 /(1-exp(-0,0891323x30)) 14677 (22)

3.1.3. Kiém dinh sw phiu hop cua cdc ham chi
s6'SI

Bang cach tuyén tinh héa tirng ham chisé Sl
& Bang 2 va Hp clia 3 cay kiém tra & mdi cap chi
s6 S| twong &ng, xac dinh dwoc diém chan (a)

va do déc (b) cda cadc ham héi quy tuyén tinh
(Bang 3). S& lidu & Bang 3 cho thay diém chan
(avaa’) va dd déc (b va b’) cda cdc ham chi sé
SI (S|3o, S|26, S|22, S|13 va S|14) va 5 ham HD cﬂa
céc cay kiém tra khac nhau khéng rd rét (P >
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0,10). Diéu d6 chirng t6 cac Ham 18-22 la cac
ham thich hop dé xay dung biéu Hp va dudng

cong chi sd Sl d6i véi rirng tréng Thong ba 13 tai
khu vuc Dlrc Trong.

Bang 3. So sanh sw khac nhau vé diém chan (a va a’) va dd déc (b va b’) ciia 5 ham chi sd Sl va Hp
cta nhirng cay kiém tra trén 5 cap chi sé S|

. Ham Hp kiém tra Ham Hp wéc lwong Mtrc y nghia
Cap chiso Sl ey b® IVTEY b’@ P, P,
30 1,6785 -0,5991 1,6562 -0,5976 0.058 0,894
26 1,6796 -0,5515 1,6353 -0,5394 0,056 0,175
22 1,6796 -0,5027 1,6268 -0,4855 0,085 0,577
18 1,6319 -0,4277 1,6306 -0,4344 0,054 0,437
14 1,6511 -0,3782 1,6481 -0,3846 0,052 0,473

Ghi chu: Va2 piém chdn va dé déc cla cdc ham hoi quy tuyén tinh.

3.1.4. Xy dwng biéu Hp va dwérng cong chi sé
Sl cta rirng tréng Théng ba lda

Biéu Hp(m) va cac dudng cong chi sé Sl cua
rirng trong Thong ba 14 duoc xay dung bang
cach thay thé A ndm vao cic Ham 18-22 &

Bang 2. Bang 4 tom tat cac gid tri Hp tir cap A
=5-30 ndm trén 5 chi s6 SI. D6 thi biéu dién Hp
tuwong &ng vai 5 chisé Sl cha rirng trong Thong
ba Ia dugc xay dung vai truc tung la Hp va Si,
con truc hoanh 1a A nam (Hinh 1).

Bang 4. Chiéu cao trung binh ctia nhirng ciy wu thé ddi véi rirng trong Thong ba la
trén 5 chi sd 13p dia tai khu virc Blrc Trong thudc tinh LAm Dong

Cac gia tri Hp (m) theo 5 chi s6 SI:

Cap A (ndm)

30 26 22 18 14
5 7,5 6,5 5,5 4,5 3,5
10 15,4 13,3 11,3 9,2 7,2
15 21,3 18,5 15,6 12,8 10,0
20 25,4 22,1 18,7 15,3 11,9
25 28,2 24,4 20,7 16,9 13,2
30 30,0 26,0 22,0 18,0 14,0

3.1.5. Sai khdc giita Hp ctia bi€u chi sé Sl va biéu
cdp ddt trong sé tay diéu tra quy hoach rirng
Su khac nhau gitta Hp dwoc udc lvgng tir 5
Ham 18-22 trong nghién clru nay (Phwong phap
1) va Hp tir biéu cap dat trong s6 tay diéu tra
quy hoach rirng [5] (Phwong phép 2) dugc dan
ra & Bang 5. S6 liéu & Bang 5 cho thay cac diém
chan (a va a’) va d6 déc (b va b’) cda 5 ham Hp
theo phuong phap 1 va 5 ham Hp theo phuong
phdp 2 khac nhau rat rd rét (P < 0,01). Tai tudi
30 nam, gia tri Hp & phuong phap 2 Ién hon 1,7
m so v&i phuong phap 1. Sai léch nay la do: (1)
Sw khac nhau vé pham vi nghién ctru va phuong
phap thu thap va x{r ly sé liéu; (2) Phuong phap
1 phan chia 5 c4p chi s6 Sl tai Ao = 30 ndm vdi

khoang cach mbi cap Sl =4 m.
3.2.San lugng cua rirng trong Théng ba la trén
5 chi sd 13p dia tai khu vwrc Dirc Trong
3.2.1. Xdy dwng cdc ham san lwg'ng cua rirng
tréng Théng ba ld trén 5 cép chi sé Idp dia
Nhirng phan tich héi quy va twong quan cho
thay cac ham san lwong & muc cay binh quan
(D, H, V) va quan thu Théng ba 4 (N, G, M) trén
5 cap chisd Sl cé dang nhw Ham 23-29 (Bang 6).
Cac ham nay déu nhan hé sé xac dinh rat cao
(R?>99,0%) va sailéch nho (MAPE < 5%). Vithé,
ching duoc sir dung dé xac dinh san lugng &
murc cdy binh quan va rirng trong Thong ba 13
trén 5 cap chisd Sl tai khu vuec Birc Trong.
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Chiéu cao uu thé (Hp, m)
30

Sl tai Ag =30 ndm

25 4

20 A

15 ~

10

() T T I

—SI=30 (m)

5 10 15 20

25 30 A (ndm)

Hinh 1. D6 thij biéu dién su bién d&i clia Hp(m) va chi s SI(m) tai tudi 30 ndm
ddi véi rirng trong Théng ba 13 tai khu vire Dlirc Trong

Bang 5. Su khac nhau vé diém chin (a va a’) va do ddc (b va b’) cia 5 ham chi sé Sl va Hp
cua biéu cap dat ddi véi rirng Théng ba Ia. Gid tri Hp tir s6 tay diéu tra quy hoach rirng (1995) [5]

v g y Phuwong phap 1 Phuong phap 2 Mtrc y nghia
Cap dat Chi sé SI 0 EP pb(z) e EP E,m Pa AL Pb
[ 30 1,6562 -0,5976 1,6960 -0,6235 <0,01 <0,01
Il 26 1,6353 -0,5394 1,6867 -0,5689 <0,01 <0,01
I 22 1,6272 -0,4857 1,6932 -0,5204 <0,01 <0,01
v 18 1,6305 -0,4344 1,7151 -0,4758 <0,01 <0,01
\Y 14 1,6483 -0,3847 1,7618 -0,4379 <0,01 <0,01

Ghi chu: Va2 piém chidn va dé déc cla cdc ham hoi quy tuyén tinh.

Bang 6. Cac ham san lwgng ddi véi rirng trong Thong ba 13 tai khu ve Dlirc Trong

Cac ham san luong: R?%(%) +SEE MAPE Ham
D = exp(2,42573 + 0,873196xLn(SI) - 8,54898xA 0471528) 99,99 0,05 1,5 (23)
H = exp(0,789865 + 1,0011xLn(SI) - 5,81889xA 05594%) 99,99 0,05 2,5 (24)
V = exp(-4,91925 + 2,80513xLn(SI) - 21,9483xA 04%4369) 99,99 0,00002 5,7 (25)
F13 = 0,54453x (D 03095945 0303091 79,8 0,0384 6,1 (26)
N = 3049,91xexp(-0,0811866xA) + 921,409/exp(SI/A) 99,2 49,3 2,4 (27)
G = exp(1,22005 + 1,34951xLn(SI) - 13,8426xA 05252 99,93 0,56 8,6 (28)
M = exp(1,16648 + 2,37482xLn(Sl) - 17,455xA0->96074) 99,95 3,5 3,5 (29)

Ghi chu: R*(%) = Hé sé xdc dinh; SEE = Sai s6 chudn; MAPE = Sai sé tuyét déi trung binh theo %.

3.2.2. San lwgng cua rirng tréng Théng ba la
trén 5 chi sé Idp dia

Bang cach khao sat cac Ham 23-29 (Bang 6),
xac dinh duoc lugng tang trudng D, Hva V &
murc cdy binh quan, G va M cla rirng trong
Théng ba 13 trén 5 chi sé SI (Bdng 7-11). Bang

12-14 tém tat tang trudng san lwgng cla rirng
trong Théng ba 1a trén 5 chisd SI. S6 liéu & Bang
12 va 13 cho thay hai dai lwgng D va H binh
quéan cua rirng trong Thong ba 14 thay d6i rd rét
theo A va chi s6 SI. Luvgng tang trwdng D hang
nam l&n nhat (ZDmax) tang dan tir chi s6 Sl
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(0,85 cm/nam) dén chisé Slx2 (1,27 cm/ndm) va
chi s6 Slso (1,65 cm/nam); binh quan 5 chi s6 Sl
la 1,26 cm/nam. Lugng tang trwdng D binh
quan nam l&n nhat (ADwax) tang dan tir chi s6
Slia (0,71 cm/ndm) dén chi s6 Sl»» (1,05
cm/ndm) va chi s Slso (1,37 cm/nam); binh
quan 5 chi s6 Sl la 1,04 cm/nam. Lugng tang
trudng H hang ndm 1&n nhat (ZHwax) tang dan
tlr chi s6 Sli4 (0,66 m/ndm) dén chi sé Slz, (1,04
m/nam) va chi s6 Slzo (1,42 m/ndm); binh quén

5 chisé Sl 1a 1,04 m/nam. Lugng tang trudng H
binh quan ndm I&n nhat (AHwmax) tang dan tir chi
s6 Slis (0,62 m/nam) dén chi s6 Sl (0,98
m/n3am) va chi sé Slzo (1,33 m/ndm); binh quan
5 chi s& SI 1a 0,98 m/ndm. Thoi diém xuat hién
ZDwmax Va ZHwax trén 5 chi s& Sl tai cap tudi 10. Vi
thé&, D va H cla rirng trong Thong ba 14 chuyén
tlr giai doan sinh trudng nhanh sang giai doan
sinh trwdng cham tai cap tudi 10.

Bang 7. San lwgng cla rirng trong Thong ba 14 trén chi sd Slso

(c:ép n:‘) N(cay/ha)  D(ecm)  H(m) V (m?) G (m*/ha) M (m?/ha)
5 2035 4,0 6,2 0,0051 2,8 12,9
10 1400 12,3 13,3 0,0898 16,4 123,9
15 1027 20,3 18,5 0,3222 33,4 320,3
20 807 27,5 22,3 0,6909 49,8 553,8
25 678 33,8 25,4 1,1637 64,7 797,4
30 606 39,5 27,8 1,7106 77,9 1038,2
Bang 8. San lwgng cla rirng trong Thong ba 14 trén chi sd Sl
Cap A (ndm) N (cdy/ha) D (cm) H (m) V (m?) G (m?/ha) M (m3/ha)
5 2037 3,6 5,4 0,0034 2,3 9,2
10 1423 10,8 11,6 0,0601 13,5 88,2
15 1065 17,9 16,0 0,2157 27,5 228,0
20 852 24,3 19,3 0,4625 41,0 394,2
25 726 29,9 22,0 0,7789 53,3 567,6
30 654 34,9 24,1 1,1451 64,3 739,0
Bang 9. San lwgng cla rirng trong Thong ba Ia trén cap chi sd Sy,
Cap A (ndm) N (cay/ha) D (cm) H (m) V (md) G (m?/ha) M (m3/ha)
5 2044 3,1 4,6 0,0021 1,9 6,2
10 1456 9,4 9,8 0,0376 10,8 59,3
15 1115 15,5 13,5 0,1350 22,0 153,4
20 908 21,0 16,4 0,2895 32,8 265,1
25 783 25,8 18,6 0,4875 42,6 381,7
30 710 30,1 20,4 0,7167 51,3 497,0

So sanh s6 liéu & Bang 7-11 cho thdy san
lwong gb cla rirng trong Thong ba 14 tai tudi 30
nam trén chi sé Slso (1.038,2 m3/ha hay 100%)
I&n hon so vai Slas (739,0 m3/ha), Sl», (497,0
m3/ha), Sl1s (308,6 m3/ha) va Sl14 (169,9 m3/ha)
tuwong ng la 28,8%, 52,1%, 70,3% va 83,6%. S
lieu & Bang 14 cho thay lugng tang trudng M
hang ndm I&n nhat (ZMwmax) tang dan tir chi s6

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 14, SO 3 (2025)

Slis (8,0 m3/ha/ndm) dén chi s& Sl» (23,3
m3/ha/nam) va chi sé Slso (48,7 m3/ha/ndm);
binh quan 5 chi s Sl 1a 25,8 m3/ha/nam. Lwong
tang trudng M binh quan ndm I&n nhat (AMmax)
tang dan tlr chi so Sli (6,2 m3/ha/nam) dén chi
s6 Sl (18,2 m3/ha/ndm) va chi sé Slzo (38,0
m3/ha/ndm); binh quin 5 chi sé SI la 20,1
m3/ha/ndm. Thdi diém xudt hién ZMwax va
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AMwax trén 5 chi s6 Sl twong (ng tai cap tudi 25
va 50. Vi thé, cdp tudi 25 1a thoi ky san lwong
gd cua ring trong Thong ba 1a chuyén tir giai
doan sinh trudng nhanh sang giai doan sinh
trwdng cham. Tudi thanh thuc s6 lugng cla
rirng trong Thong ba 1a trén 5 cip chi s6 S11a 50
ndm (Hinh 2). S& di tudi thanh thuc s6 lugng

cla rirng tréng Thdng ba 14 giéng nhau trén c3
5 cap chisd Sl la vi ching déu dugc tinh tir cung
mot ham san lvong; trong d6 hé s byxA™®3 cla
ching la giong nhau. Nhitng phan tich trén day
chirng t6 rang chat lwong 1ap dia anh hwdng rat
|&n dén san lwong cta ring trong Thong ba l4.

Bang 10. San lwong clia rirng trong Théng ba 14 trén cip chi sé Slig

Cip A (ndm) N (ciy/ha) D (cm) H (m) V (m3) G (m?/ha) M (m3/ha)

5 2057 2,6 3,7 0,0012 1,4 3,8

10 1507 7,9 8,0 0,0214 8,2 36,8

15 1180 13,0 11,1 0,0769 16,8 95,2

20 976 17,6 13,4 0,1649 25,0 164,6

25 849 21,7 15,2 0,2777 32,5 237,0

30 773 25,3 16,7 0,4082 39,1 308,6

Bang 11. San lwgng clia rirng trong Thong ba 13 trén cap chi s6 Slig
Cap A (ndm) N (cdy/ha) D (cm) H (m) V (m3) G (m?/ha) M (m3/ha)

5 2088 2,1 2,9 0,0006 1,0 2,1
10 1581 6,3 6,2 0,0106 5,9 20,3
15 1265 10,4 8,6 0,0380 11,9 52,4
20 1059 14,1 10,4 0,0815 17,8 90,6
25 927 17,4 11,8 0,1372 23,1 130,5
30 845 20,3 13,0 0,2017 27,9 169,9

Bang 12. Tang trwdng dudng kinh binh quan cha rirng trong Thong ba 14 trén 5 chi sd SI

Téng trwdng hang nam (cm/nam):

Tang trwdng binh quan nam

Chisé SI (cm/nam):
ZDwmax A (nam) ADax A (nam)
30 1,65 10 1,37 20
26 1,46 10 1,21 20
22 1,27 10 1,05 20
18 1,06 10 0,88 20
14 0,85 10 0,71 20
Binh qudn 1,26 10 1,04 20

Bang 13. Tang trudng chiéu cao binh quén cuta rirng tréng Thong ba 14 trén 5 chi sé Sl

Tang trwong hang nam (m/nam):

Tang trwdng binh quan nim

Chisd Sl (m/nam):
ZHwmax A (nam) AHwax A (nam)
30 1,42 10 1,33 10
26 1,23 10 1,16 10
22 1,04 10 0,98 10
18 0,85 10 0,80 10
14 0,66 10 0,62 10
Binh qudn 1,04 10 0,98 10

86

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP TAP 14, SO 3 (2025)



Lém hoc & Piéu tra quy hoach rirng

Bang 14. Tang trudng san lwong go cay dirng clia rirng trong Thong ba |4 trén 5 chi s6 SI

Tang trwdng hang nam Tang trwéng binh quin ndm
Chisd Sl (m3/ha/nam): (m3/ha/ndm):

ZMmax A (nam) AMpyax A (nam)

30 48,7 25 38,0 50

26 34,7 25 27,0 50

22 23,3 25 18,2 50

18 14,5 25 11,3 50

14 8,0 25 6,2 50

Binh quén 25,8 25 20,1 50

ZM va AM (m*ha/nim)

5 10 15 20 25 30 35 40 45 50 55 5 10 15 20 25 30 35 40 45 50 55

—ZM (m3/ha/nim) - --DM (m3/ha'nim)

—ZM(m3/handm) - --DM (m3ha'nim) —ZM(m3/ha/nim) - --DM (m3handm)

Tudi (ndm) (Slso) Chi s6 Sl Chi s6 Sl

5 10 15 20 25 30 35 40 45 50 55
—ZM(m3/ha/nim) ---DM (m3ha'ndm)

5 10 15 20 25 30 35 40 45 50 55
—2ZM(m3/handm) ---DM (m3ha'ndm)

Chi Sé Sl Chi Sé Sl
Hinh 2. D6 thij biéu dién ting trwdng san lwong gb cha rirng trong Thong ba 14
trén 5 chi sd 13p dia tai khu virc Blre Trong thudc tinh LAm Dong
Bang 15. Sai léch giira mdt sd chi tiéu san lwgng cta rirng trong Théng ba 1d & khu vwe Blirc Trong

V@i s0 liéu tir sd tay diéu tra quy hoach rirng (1995) [5]
Sai léch tuyét déi trung binh (%):

Cap dat™ Chi s6 SI

N (cay/ha) D (cm) H (m) G (m?/ha) M (m3/ha)
| 30 7,7 4,8 51 16,2 12,0
I 26 5,5 0,4 2,8 4,6 6,8
" 22 4,8 1,0 2,1 5,0 9,6
A} 18 3,0 0,6 2,9 3,0 11,6
Vv 14 2,8 0,9 3,0 3,5 10,6
Binh quan 4,8 1,5 3,2 6,4 10,1

Ghi chu: (*) Thudt ngi¥ khoa hoc trong sé tay diéu tra quy hoach rirng (1995) [5]

So sanh san lwgng cla rirng trong Thong ba  (Phwong phép 2) cho thay 2 chitiéu D va H binh
|4 trong nghién ctru nay (Phuong phdp 1) vdisé  quan cla rirng trong Théng ba & & khu vye Dirc
liéu cla s6 tay diéu tra quy hoach rirng [5] Trong chilén hon twong &ng 1,5% va 3,2%, con
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ba chitiéu N, G va M I&n hon twong (ng 4,8%,
6,4% va 10,1% (Bang 15). Sai léch nay la do: (1)
Phuong phap 1 phan chia céc cdp chi sé Sl tai
Ao =30 nadm; (2) Cac ham san lwgng (D, H, N, M)
cla phuong phédp 1 dwoc xay dung véi 2 bién
du doan Sl va A, con phuwong phap 2 chi bao
goém 1 bién du doan (A, nam); (3) Su khac biét
vé pham vi nghién ctu va phuong phép thu
thap va xt ly sé liéu.
4. KET LUAN

Chat luvgng 1ap dia cla rirng trong Thong ba
14 & khu vue Dirc Trong thudc tinh LAm Poéng
duoc danh gid theo 5 cap chi sé 1ap dia tai tudi
30 ndm. San lwong gb cla rirng trong Thong ba
13 tai tubi 30 ndm trén chisé Slzo (1.038,2 m3/ha
hay 100%) I&n hon so véi Sle (739,0 m3/ha),
Sl2; (497,0 m3/ha), Slis (308,6 m3/ha) va Slia
(169,9 m3/ha) twong Gng la 28,8%, 52,1%,
70,3% va 83,6%. Thoi diém duwdng kinh va chiéu
cao cua rirng trong Thong ba 13 trén 5 cap chi
s6 lap dia chuyén tir giai doan sinh truwédng
nhanh sang giai doan sinh trwdng cham tai cap
tudi 10. Thoi diém san lvgng gd cta ring trong
Théng ba 14 trén 5 cap chi s6 1ap dia chuyén tir
giai doan sinh trudng nhanh sang giai doan sinh
trwdng cham tai cap tudi 25. Ning suat gb
trung binh cda rirng tréng Théng ba 14 30 tudi
trén 5 chi sé Sl = 30, 26, 22, 19 va 14 (m) twong
ung la 34,6; 24,6; 16,5 10,3 va 5,7
(m3/ha/nam). Tudi thanh thuc sé lugng cla
rirng trong Thong ba 1 trén 5 cap chiso Sl 1a 50
nam. Nhém tac gid kién nghi céc co sé& 1am

nghiép & khu vire Dlrc Trong cd thé sir dung két
qua cla nghién clru nay dé théng ké san lugng
gd va phan tich hiéu qua I1dm sinh — kinh t& déi
V@i rirng tréng Thong ba I4.
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