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HAM DO THON VA THE TiCH THAN
POI V&I CAY BACH DAN LAI UP (Eucalyptus hybrid)
TAI KHU VUC LA NGA THUOQC TINH BDONG NAI

Nguyén Vin Thém?!, Tran Thi Ngoan?, L& Vin Cwong?, Trwong Anh Hai®

'Hpi Khoa hoc va Ky thudt Lam nghiép TP. H6 Chi Minh
*Truong Pai hoc Lam nghiép - Phan hiéu tai tinh Dong Nali
3Cong ty TNHH MTV La Nga - Pong Nai.

TOM TAT

Bai viét nay gi6i thiéu cac ham do thon than va thé tich than cay dimg ca vo va khong vo cia bach dan lai UP.
Muc tiéu nghién ciru 1a xay dung céc ham do thon va thé tich than cay bach dan lai UP. Dit liéu dugc thu thap tir 20
cdy bach dan lai UP ¢ 3 + 7 tudi véi cap D = 10 + 26 cm. Két qua nghién ctru cho thdy: (1) Ham d6 thon cua
Nguyén Van Thém va déng tac gia (2022) m6 ta t6t do thon than cua bach dan lai UP. (2) Ham u6c luong thé tich
ca vo iy tich tir phan doan g dén chiéu cao twong dbi (h/H) ciia bach dan lai UP ¢6 dang: Vicy = exp (-10,2954 +
1,29534 Ln (DH) + 1,3175 (h/H)0 3049) (3) Ham udc luong thé tich ca vo Ity tich tir phan doan goc dén duong
kinh tuong dbi ca vo (Dhey/D) cta bach dan lai UP ¢ dang: Vpney = €xp ( -9,05492 + 1,3Ln (DH) - 0,740443
(Dh/D)**®7). (4) Ham u6c luong thé tich khong vo iy tich tir phan doan gbc dén chiéu cao tuong dbi (W/H) cua
bach dan lai UP ¢6 dang: Vioy = exp (-10,3627 + 1,29298Ln (DH) + 1,27965 (h/H)***"). (5) Ham u6c luong thé
tich khong vo lity tich tir phan doan gbc dén dwong kinh twong ddi ca vo (Dhey/D) cua bach dan lai UP ¢6 dang:
Vpnov = exp (-8,2604 + 1,16155Ln (DH) - 0,8235 (Dh/D)***®). Téng thé tich toan than ca vo cua bach dan
lai UP duoc x&c dinh nhanh theo cong thue: V = gHF; trong d6 H = 777,257exp (-6,26829D %) va
F = 0,851456 exp (-0,0889679D) + 0,346452.

Tir khod: Bach dan lai UP, d6 thon than, ham do thon than, thé tich than, ham thé tich than cay.
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ABSTRACT

The paper introduced the stem taper and volume functions for Eucalyptus hybrid UP. The aim of this study was
to develop stem taper and volume functions for Eucalyptus hybrid UP. Data was collected from 20 tree samples
of Eucalyptus hybrid UP at the age of 3 + 7 years with diameter class of 10 to 26 cm. The research results
showed: (1) Stem taper functions of Nguyen Van Them et al. (2022) described well the stem taper of the
Eucalyptus hybrids UP. (2) The outbark cumulative volume function from the base segment to the relative height
(h/H) of the Eucalyptus hybrid UP has the form: Vhey = exp (-10.2954 + 1.29534Ln (DH) + 1.3175 (h/H)***¥).
(3) The The outbark cumulative volume function from the base segment to the relative diameter (Dh,/D) of the
Eucalyptus hybrid UP has the form: VDhey = exp (-9.05492 + 1.3 Ln (DH) - 0.740443 (Dh/D)**"®'). (4) The
inbark cumulative volume function from the base segment to the relative height (h/H) of the Eucalyptus hybrid
UP has the form: Vhoy = exp (-10.3627 + 1.29298 Ln (DH) + 1.27965 (h/H)***"). (5) The inbark cumulative
volume function from the base segment to the relative diameter (Dh¢,/D) of the Eucalyptus hybrid UP has the
form: VDhoy = exp (-8,2604 + 1,16155Ln (DH) - 0,8235 (Dh/D)*****). The total inbark stem volume of the
Eucalyptus hybrid UP was determined following the formula: V = gHF; in which H = 777.257 exp (-6.26829D -
0.193945) and F = 0.851456 exp (-0.0889679D) + 0.346452.

Keywords: Eucalyptus hybrid UP, stem taper, stem taper functions, stem volume, stem volume functions.
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I. DPAT VAN PE

Do thon than cdy gd biéu thi su suy giam duong
kinh than tu géc dén ngon. Trong lam hoc, do
thon than cay gd duogc sir dung khong chi dé xac
dinh hinh thai va sinh thai cua cac loai ciy go,
ma con phan tich phan tng cua ching véi su
thay d6i ciia méi truong (1ap dia) va cac phuong
thirc 14m sinh (Nguyén Vin Thém, Pham Minh
Toai, 2024). Trong diéu tra rimg, d6 thon than
ciy gb duoc st dung dé xac dinh khong chi
duong kinh & cac vi tri khac nhau trén than, ma
con ca thé tich cta cac phan doan g vé6i chiéu
dai bat ky (Vii Tién Hinh, 2012). Trén thé gidi,
nhiéu tac gia di xdy dung cac ham do thon dbi
v6i nhiéu loai cay gd khic nhau (Kozak, 2004;
Lee et al., 2017; Muhairwe, 1999; Zeng et al.,
2017). O Viét Nam, cac tac gia Nguyén Vin
Thém va ddng tac gia (2022; 2024), Lé Hong
Viét va dong tac gia (2024) di xay dung cic
ham d¢ thon va thé tich ddi vdi keo lai (Acacia
hybrid), Tram (Melalreuca cajuputi Powell) va
Thong ba I& (Pinus keysiya Royle ex Gordon).

Bach dan lai UP (Eucalyptus hybrid) da dugc
Vién Nghién ciru Giéng va Cong nghé sinh hoc
Lam nghi¢p thuoc Vién Khoa hoc Lam nghiép
Vi¢t Nam nghién ctu va khao nghiém ¢ mot )
vung sinh thai khac nhau (BNN&PTNT, 2013;
2022). Ba dong bach dan lai (UP35, UP54,
UP74) ciing dd duoc trong thir nghiém tir nam
2018 tai khu vyc La Nga thugc tinh Pong Nai
(Cong ty TNHH MTV LN La Nga, 2019). Hién
nay van con thiéu cac ham do thon va thé tich
than cdy bach dan lai UP. Xuat phat tir nhiing
van dé trén day, muc tiéu ctia nghién ciru nay la
xdy dung cac ham do thon va thé tich than cdy
bach dan lai UP. Két qua cta nghién ctru nay
cung cap cin ctr khoa hoc dé thong ké trit luong
g0 cay dung va trit lugng gd san pham cua rimg
trong bach dan lai UP.

Il. PHUONG PHAP NGHIEN CUU
2.1. Poi twong va dia diém nghién ciru
Dbi twong nghién ctru 13 rimg trong bach dan lai

UP tir 3 + 7 tudi thuoc ba dong UP35, UP54 va
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UP74. Rimg bach dan lai UP duoc trong thAm
canh v&i mat d6 ban dau 1a 1.667 cay/ha (3 x 2
m = Hang cach hang 3 m; Cay cach cay trong
hang 2 m). Sau khi tréng, rimg bach dan lai UP
khong duge chat nudi dudng. Pia diém nghién
ctru dugc dat tai Cong ty TNHH MTV Lam
nghiép La Nga - Pong Nai. Toa do dia ly:
107°20°08”’ 107°19°97>>  kinh  Déng;
11°28°48" - 11°28°36” vi Bic. Thoi gian nghién
cuu tu thang 2 + 7/2025. Khu vuc nghién ctru
nam trong ving khi hau nhiét déi gio mua.
Hang nam khi hau thay ddi theo mua ro rét;
trong d6 mua kho kéo dai 5 thang tr thang 12
nim trude dén thang 4 nim sau, con mua mua
kéo dai 7 thang tir thang 5 dén thang 11. Nhiét
d6 khong khi trung binh 25,0 °C. Luong mua
trung binh nam 1a 3,293 mm. D6 am khong khi
trung binh nam la 80%. D cao dia hinh tir 62
dén 272 m so véi mit bién; 6 doc dudi 10°. Dat
feralit 40 vang phat trién trén phién thach sét
(Cong ty TNHH MTV LN La Nga, 2019).

2.2. Phwong phap thu thap sé liéu

Do thon than (Dh, cm) cta bach dan lai UP duoc
xéc dinh tir 20 cAy mau ¢ cac cap duong kinh (D,
cm) = 10 = 26 cm. Cac cdy mau dugc chit ha
cach miat dat tir 20 = 30 cm tuy theo D cua
chung. Chu vi than ca vo va khong vo tai vi tri
ngang nguc (1,3 m ké tir mat dat) va cac vi tri
khac nhau trén than dugc xac dinh b@fmg thudce
day voi do chinh xac 0,1 cm; sau do6 quy ddi
thanh duong kinh than ca vo (Dhcy, cm) va
khong vo (Dhoy, cm). Chiéu dai toan than ciy
nga (H, m) duoc do bang thudce day véi do chinh
xac 1,0 cm. Than cay nga dugc phan chia thanh
cac phan doan véi chiéu dai (L) 100 cm; doan
ngon c6 chiéu dai (Ln, cm) trén dudi 100 cm.

2.3. Phwong phap xir Iy s6 liéu

2.3.1. Xay dung cac ham d¢ thon than cay
bach dan lai UP

Céc ham Dh cua bach dan lai UP duge kiém dinh
tir 6 ham du tuyén (Him 1+6). O ham 1+ 6, D



Tap chi KHLN 2026

Nguyén Vin Thém et al., 2026 (S6 1)

(cm) la duong kinh th&n ngang nguc; Dh (cm) la
duong kinh ¢ nhiing vi tri khac nhau trén than; H
(m) 1a chiéu dai toan than; h (m) 1a chiéu dai tir

gbc dén céc vi tri khac nhau trén than; Y = (h/H);
X = (H-h)/(H-1,3); X; = (1-YY*)/(1-0,01"%); X, =
Q/(1-p™®); Q = 1-Y*®; p = (L,3/H).

Dh = a;(D°)22(ag - VY )@Y +asY? + agX + a;(D/H)) )
Dh = ay(D’H)%2(a; - VY )(@Y +aY* +a5U + a(D/H) 2
Dh = a;(D*H)3(a; - \/\_( )(a4Y +asY? + agX + azexp(D/H)) 3
Dh = ay(D?H)2(a; - Y )@Y + asY? + 26X + arexp(D/H)) 4)
Dh = a,(D°H)%2(a; - Y y(@aY +35Y? + aglexp(D/H) + a;(D/H)) (5)
Dh = alDag|_|agxk(a4Y4+a5/exp(D/H)+a6XJ°'1+a7/D+a8HQ+a9Xk) (6)

Ghi chd: ham (1), (2), (3), (4) v (5): (Neuyén Vein Thém, 2022); Ham (6): (Kozak, 2004)

Céc hé sb hoi quy va sai léch cia 6 ham Dh
dugc xac dinh bang hoéi quy va tuong quan phi
tuyén tinh ctia Marquartz. Sai léch cua 6 ham do
thon nay dugc danh gia theo hé sé xac dinh (R%;
cong thirc 7); tong sai léch binh phuong (SSE;
cong thire 8); sai sé chuan cua wéc lugng (SEE;
cong thirc 9); sai s6 tuyét ddi trung binh (MAE;
cong thirc 10); sai sé tuyét dbi trung binh theo
phan trim (MAPE; cong thic 11); sai s trung
binh (ME; 6ng thirc 12); sai s6 trung binh theo
phan tram (MPE; cong thirc 13). O cong thirc 7
+ 13, Dh; va Dh; tuong tng 1a d6 thon thyc va
do thon udce lugng; Dhigy 1a do thon trung binh
thuc; n 1a dung luong mau; p la s6 tham s cua
ham Dh. Muc dich cua phan tich hdi quy 1a xac
dinh ham Dh vé&i sai léch nhé nhét. Theo muc
dich nay, ham Dh thich hgp dugc chon theo tiéu
chuan SSEyin Va SEEpin.

2_ .. SSE ()
R°=(1- SST )100
SSE = Y (=1 (Dh; - Dhy)? (8)
SST =SSR + SSE
SSR = Z(i:lvn)(Dh\] - Dth)2

SEE =+/SSE/(n - p) ©)

MAE = | (Dh; - Dhy)/n) | (10)
MAPE = (MAE/Dh;)100 (11)
ME = (Dh.- Dh) (12)
MPE = ((Dh; - Dh;)/Dh;)100 (13)

2.3.2. Xdy dwng cdc ham sin lwong g6 ¢ mirc
cdy ca thé ciia rung tré‘ng bach dan lai UP

Tu hai ham Dhcv va Dhov thich hO’p (SSEMin),
u6e luong Dhey va Dhoy clia cac phan doan gob
d6i voi cac cap D = 10 = 26 cm. Chiéu cao (H,
m) ctia bach dan lai UP tir cip D = 10 + 26 cm
dugc ude lugng theo ham Korf (1929), Zeide
(1993) (Ham 14); trong d6 D la duong kinh
ngang nguc, a; 1a cac tham sb. Hinh s than cua
bach dan lai & cac cép D duogc uodc lugng va du
doan theo ham 15; trong d6 D (cm) la duong
kinh than ngang nguc, a; va k 1a cac tham sd.
Thé tich gd cta cac phan doan (Vi, m®) duoc
xac dinh theo cong thuc hinh vién tru (cong
thuc 16); trong d6 D; (cm) va D; (cm) twong ung
la D dau 16n va dau nho ctia mdi phan doan, L
(m) 1a chiéu dai cia mdi phan doan. Thé tich
cia phan doan ngon (V, m° dugc xic dinh
theo cong thirc hinh nén (cong thuc 17); trong
d6 g (m?) va L, (m) tuong Gng 1a tiét dién day
va chiéu dai ctia phan doan ngon. Thé tich toan
than 1a tong thé tich cta cac phan doan cong voi
thé tich doan ngon. Thé tich ca vo (Vev, m3) va
khong vo (Vov, m®) lity tich theo cac phan doan
tir gbc dén ngon duoc xac dinh theo ham 18 va
ham 19. Tong thé tich toan than ca vo (Vey, m®)
va khong vo (Voy, m®) dugc x4c dinh theo ham
20. Cac hé s6 hoi quy, hé sb xac dinh (R?) va
cac sai léch (SSE, SEE, MAE, MAPE, ME,
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MPE) ctia cdc ham 14 + 20 duoc xac dinh tuong
tu nhu cac céng thae 7 + 13. Cac budce phéan tich
hdi quy va twong quan dugc thuc hién bang
phan mém théng ké STATGRAPHICS
Centurion XV.I 15.1.02.

H = a;xexp(-a,xD®) 5143

=aexp(-a D) +k 15
Vi = 0,00007854((D; + D,)/2)’L (16)
Vi = (1/3)%gXL, a7

Vhij = exp(a; + axIn(DH) + azx(h/H)*") (18)
Viij = exp(a; + a;xIn(DH) + azx(Dh/D)™) (19)
V = a; + a,x(D’H) 20

I11. KET QUA NGHIEN CU'U VA THAO LUAN
3.1. Ham d@¢ thon than cay bach dan lai UP

Phan tich hdi quy va twong quan cho thdy 6 ham
Dhev (bang 1 va 2) ciia bach dan lai UP déu ton
tai & mirc y nghia rt cao (P < 0,01). Hé sé R?
nhan gia tri cao nhit & ham 4 (R® = 98,42%),
thip nhat & ham 1 (R? = 97,79%). Tong sai léch
binh phuong va sai s6 udc lugng nhan gia tri
thip nhat & ham 4 (SSE = 65,5; SEE = # 0,570),

cao nhit & ham 1 (SSE = 89,1; SEE = + 0,672).
Céac ham nay déu nhan sai s6 hé thong &am (ME
< 0). Sai s6 trung binh theo phan trim nhén gia
tri thap nhat & ham 4 (MAPE = 4,3%), cao nhat
& ham 1 (MAPE = 5,8%). Theo tiéu chuin
SSEmin vVa SEEM,n, hang 1 1a ham 4, con hang 6
la ham 1. Bbi v6i 6 ham Dhgv (bang 3va 4) he
s6 R? nhan gia tri cao nhat & ham 4 (
98,35%), thap nhat & ham 5 (R® = 98,05%%).
Téng sai 1éch binh phuong va sai s6 nhéan gia tri
thap nhit & ham 4 (SSE = 70,5; SEE = + 0,603),
cao nhit & ham 5 (SSE = 76.8; SEE = + 0,624).
Cac ham nay déu nhan sai s6 hé théng am (ME
< 0). Sai s6 trung binh theo phan trim nhan gia
tri thiap nhat & ham 4 (MAPE = 5,2%), cao nhat
6 ham 5 (MAPE = 5,9%). Theo tiéu chuan
SSEwmin Va SEEwin, hang 1 1a ham 4, con hang 6
la ham 5. Nhiing phan tich trén ddy cho thay
ham 4 1a ham thich hop dé u6c luong va dy
doan Dhcy (cm) va Dhoy (cm) ctia bach dan lai
UP. Khi thay thé cac tham sé & bang 1 va 3 vao
ham 4, ham udc lugng Dhey (cm) va Dhey (cm)
cua bach dan lai UP c6 dang twong ung nhu
ham 21 va ham 22.

Dhcy = 2,18528(D?H)*2°%%(1,58212 - A[h/H )¥ (21)
K = [-3,57882(h/H) + 1,97836(h/H)’ - 2,67586(H-h/H-1,3) + 1,6633exp(D/H)]
Dhov = 2,28405(D?H)***""%(1,59053 - \[h/H )< (22)

K = [-3,71072(h/H) + 2,07005(h/H)? - 2,89684(H-h/H-1,3) + 1,77716exp(D/H)]

Bang 1. Cac tham s hoi quy ctia 6 ham do

thon than cdy ca vo ddi voi bach dan lai UP

Cac tham s6 Th tw ham doé thon:
@ @ @3 @) ©) ©6)
al 1,84353 2,19027 2,15004 2,18528 2,12064 1,15461
a2 0,14984 0,20894 0,14467 0,20984 0,16256 1,04833
a3 1,78276 1,58740 1,73303 1,58212 1,55765 -0,07982
ad -0,48886 -2,86425 -1,57201 -3,57882 -0,78495 2,64163
a5 2,30368 2,00857 2,28182 1,97836 1,93030 5,98900
a6 -0,53535 -2,00358 -1,25567 -2,67586 -2,65920 3,73801
a7 2,16808 3,74203 1,07113 1,66330 2,55193 -34,69990
a8 0,11462
a9 2,25394
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Bang 2. Sai léch cia cac ham d thon than ca vo d6i véi ciy bach dan lai UP

TT Ham R%(%) SSE +SEE MAE MAPE ME MPE | Hang
@) 97,79 89,1 0,672 0,507 58 -0,018 031 6
) 98,37 65,9 0,578 0,428 4,7 -0,003 0,49 2
€) 97,99 81,4 0,642 0,481 55 -0,002 0,50 5
) 98,42 65,5 0,570 0,425 43 -0,003 0,49 1
®) 98,34 66,8 0,582 0,433 48 -0,003 0,47 3
®) 98,18 73,4 0,613 0,469 46 -0,003 0,50 4

Bang 3. Cac tham s6 hoi quy ciia 6 ham do thon than khdng vo dbi voi cdy bach dan lai UP

) Th tw ham do thon:
Cac tham so
@ @ ©) Q) ®) (6)
al 2,31200 2,26947 2,26947 2,28405 2,18433 1,31822
a2 0,14936 0,19835 0,19835 0,19772 0,15508 1,10634
a3 1,57431 1,59061 1,59061 1,59053 1,56271 -0,19196
a4 -2,96043 -2,96442 -2,96442 -3,71072 -0,70310 3,37230
a5 2,04585 2,09262 2,09262 2,07005 2,01588 2,57731
a6 -2,14465 -2,17844 -2,17844 -2,89684 -2,91491 -0,82510
ar 3,93384 3,99364 3,99364 1,77716 2,71200 -60,51930
a8 -0,04232
a9 10,02970

Bang 4. Sai léch ctia cac ham do thon than khong vo ddi vai cay bach dan lai UP

TT Ham R?(%) SSE +SEE MAE MAPE ME MPE | Hang
@) 98,05 76,2 0,622 0,460 58 -0,002 0,96 5
) 98,07 76,0 0,620 0,458 55 -0,001 0,95 3
®) 98,06 76,1 0,619 0,459 58 -0,001 0,95 4
@) 98,35 70,5 0,603 0,452 5,2 -0,001 0,95 1
(5) 98,03 76,8 0,624 0,463 59 -0,002 0,95 6
6) 98,15 72,2 0,608 0,467 54 -0,005 0,98 2

Tir ham 21 va 22, xac dinh duoc Dhey (cm) v va 6). D6 thi ¢ hinh 1 cho thdy diém udn cua
Dhov (cm) theo chiéu cao twong ddi (W/H) ciia  dudng cong Dhey (cm) va Dhoy (cm) theo (h/H)
bach dan lai UP tir cap D = 10 + 22 cm (bang 5 ciia bach dan lai xuat hién & khoang (1/10H).
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Bang 5. Do thon than ca vo cua cdy bach dan lai UP

140

Gia tri Dhey theo cap D(cm):
(h/H)
10 12 14 16 18 20 22
0,0 12,2 14,5 16,9 19,3 21,8 245 27,3
0,1 11,0 12,6 14,2 15,8 17,4 19,0 20,6
0,2 10,5 11,9 13,2 14,5 15,7 16,9 18,1
0,3 10,1 11,3 12,4 13,5 14,5 15,4 16,3
0,4 9,8 10,8 11,7 12,5 13,3 14,1 14,7
0,5 9,2 10,1 10,8 11,5 12,1 12,7 13,2
0,6 8,5 9,2 9,8 10,3 10,8 11,1 11,5
0,7 75 8,1 8,5 8,9 9,2 9,5 9,7
0,8 6,4 6,8 71 74 7,6 7,7 7.8
0,9 51 54 5,6 58 59 59 59
Bang 6. Do thon than khdng vo cta cay bach dan lai UP
Gia tri Dhoy theo cdp D(cm):
(h/H)
10 12 14 16 18 20 22
0,0 11,7 13,8 16,1 18,4 20,9 23,4 26,1
0,1 10,5 12,1 13,6 15,1 16,6 18,1 19,6
0,2 10,1 11,4 12,6 13,8 14,9 16,1 17,2
0,3 9,8 10,8 11,9 12,8 13,7 14,6 15,4
0,4 9,4 10,3 111 11,9 12,6 13,2 13,8
0,5 8,8 9,6 10,2 10,8 11,4 11,8 12,3
0,6 8,0 8,7 9,2 9,6 10,0 10,3 10,6
0,7 7,1 7,5 7.9 8,2 8,5 8,6 8,8
0,8 59 6,2 6,5 6,7 6,8 6,9 7,0
0,9 4,6 49 50 51 52 52 5,2
Dhev(cm) Dhov(cm)
30 A 30 5
26 26 1
22 A 22 4
_____ 10 -----10
————— 12 mmmil@
18 e 18 4 i
— 76 —16
14 4 — i 14 —iya
—20 20
10 7 22 (cm) 10 1 22 (cm)
6 677
2 2 ——— T —  (h/H)
000.10203040506070809

Hinh 1. D) thi biéu dién Dhey (cm) va Dhoy (cm) theo cap D ctia Bach dan lai UP

0.00.102030405060.7080.9 (h/H)
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3.2. Ham san lwong & mirc ciy ca thé cia
rirng trong bach dan lai UP

Phan tich héi quy va tuong quan cho thdy cac
ham H = f (D), F = f (D), Vh = f (D, H, h/H),
Vpn = £ (D, H, Dh/D) va V = f (D, H) cua cay
bach dan lai UP tir cAp D = bb10 =+ 26 cm twong
g ¢6 dang nhu ham 23 + 30. Cac ham nay déu

c6 hé sb xac dinh rat cao (R? > 96,5%) va sai
léch nhé (MAPE < 15%). Vi thé, chiing dugc sir
dung dé uée lugng va du doan san lugng cua
céc cay bach dan lai UP tir cip D = 10 = 26 cm.
Do thi mé ta Vey va Voy lay tich theo chiéu cao
tuong d6i (h/H) & cac cdp D cua cac cdy bach
dan lai UP dugc biéu dién ¢ hinh 2.

Bang 7. Cac ham san lugng & mirc cAy ca thé cua rimg trong bach dan lai UP

Ham wéc lwong R? +SEE MAPE
H = 777,257exp(-6,26829D 19394) 96,67 543 2,0 (23)
F = 0,851456exp(-0,0889679D) + 0,346452 99,92 0,004 0,5 (24)
Vhev = exp((-10,2954 +1,29534Ln(DH) +1,3175(h/H)**%°) 99,18 0,019 10,1 (25)
Vonev = exp(-9,05492 +1,3Ln(DH)-0,740443(Dh/D)*31%%7) 98,73 0,024 12,5 (26)
Vhov = exp(-10,3627 +1,29298Ln(DH) +1,27965(h/H)*?%%%) 99,14 0,017 10,4 27
Vohov = exp(-8,2604 +1,16155Ln(DH)-0,8235(Dh/D)>***®%) 99,13 0,017 13,5 (28)
Vev = 0,0541608 + 0,000031(D?H) 99,49 0,020 11,3 (29)
Vov = 0,0469497 + 0,0000323(D"2H) 99,52 0,014 6,7 (30)

3.3. Théo lun va 4p dung két qua nghién ctru
3.3.1. Thdo ludn

Nghién ciru nay xay dung cac ham Dhcy va
Dhov cua bach dan lai UP tur cép D=10~+ 26

cm. Trong nghién ctu nay, hai ham Dhcy va
Dhoy cta bach dan lai UP dugc kiém dinh tir 6

Vev (m3)

0.60

0.55 4

/ - —=VCV (D14, cm)
/ ---16

0.50 4
0.45 4
0.40 +

18
20
—22
—24

0.35 -
0.30
0.25 -
0.20 -
0.15
0.10 {-4=
0.05 -

0.00

(h/H)

0102030405060.708091.0

ham du tuyén khac nhau; trong d6 1 ham do
thon cua Kozak (2004) va 5 ham d¢ thon cua
Nguyén Vian Thém (2022). Két qua nghién ciru
cho thdy ham Dh ciia Nguyén Vin Thém (2022)
la ham thich hop dé mé ta d¢ thon than cia bach
dan lai UP tir cdp D = 10 = 26 cm.

Vov (ms)

0.50 1
0.45 1

0.40 A - ==VOV (D14, cm)

---16
—18
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0.30 A
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0.20 A == —,
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\
A
\
A
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(h/H)

Hinh 2. D6 thi biéu dién thé tich than ca vo (Vev) va khdng vo (Vo) lity tich theo chiéu cao tuong
d6i (h/H) & cac cap D = 14+26cm cua rimg trong Bach dan lai UP
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Hinh s6 than (F) cia bach dan lai giam dan tir
cip D = 10 cm (F = 0,696) dén cip D = 26 cm
(F =0,431). Gia tri F trung binh cta bach dan lai
UP tu cép D =10 +~ 26 cm la 0,537, cao hon
7,4% s0 voi F thuong dung (F = 0,5) trong thong
ké thé tich cua cac ciy gb ¢ rimg trong. Hai dai
lugng Vev (M) va Voy (M®) Iy tich theo h/H
cua bach dan lai UP dugc tinh twong tng theo
ham 25 va ham 27. Uu diém cua hai ham nay 1a
ching khdng chi cho phép xac dinh thé tich theo
ting phan doan gd voi chiéu dai bat ky (h, m),
ma con ca thé tich toan than. So véi Vey tinh tir
ham 25, dai lugng nay tinh tir ham 26 va ham 29
twong ung nho hon 11,2% va 16n hon 0,8%. So
voi Voy tinh tor ham 27, dai lugng nay tinh tu
ham 28 va ham 30 tuong ung nhoé hon 5,1% va
16n hon 3,0%. Hai dai lugng Vcy va Voy cta
bach dan lai UP ciing co thé duogc xac dinh theo
cong thuc: V = gHF; trong d6 H va F dugc tinh
tuong Ung theo ham 23 va ham 24. So véi Vey
va Vov dugc xac dinh twong ung theo ham 25 va
ham 27, dai lugng nay dugc tinh theo cong thirc
V = gHF khong c6 su khac biét o rét (MAPE <
0,5%). Ty 18 thé tich khong vo va ca vo
(Vov/Vev) trung binh ctia bach dan lai UP tir cap
D =10 + 26 cm 12 93,1%. N6i cach khac, thé tich
v ctia bach dan lai UP tir cap D = 10 + 26 cm la
6,9% so vdi Vey.

3.3.2. Ap dung két qud nghién ciru

- Xac dinh Dhey va Dhoy cua bach dan lai UP.
Hai dai lugng nay dugc tinh tir ham 21 va ham
22. Bé don gian trong tinh toan, trudc hét théng
ké D cua cac cdy & cac tudi cua rumg trong bach
dan lai UP. Tiép theo lap bang phan bd sb cay
(N, cay/ha) theo céc cap D (N/D) véi mdi cap D
=2 cm. Gi4 tri H trung binh cta cac cip D dugc
tinh tr cac 6 tiéu chuan 1.000 m® hodc udc
luong tir ham 23. Sau d6 thay thé D, H, h/H va
X = (H - h)/(H - 1,3) cta ting cap D vao ham 21
va ham 22 dé nhén dugc Dhey va Dhoy theo c:?ip
D. Chiéu cao tir gbc dén nhimng vi tri khac nhau
trén than (h, m) duoc xac dinh tiy theo yéu cau
ctia thong ké tai nguyén rimg.

- Xac dinh Vey va Voy toan than ciia bach dan
lai UP. Pai lugng Vcy co thé dugc tinh theo
ham 25, ham 26 va ham 29. Pai lugng Voy €0
thé duoc tinh theo ham 27, ham 28 va ham 30.
Pé don gian trong tinh toan, dudong kinh cua
rimg trong bach dan lai UP & cac tudi dugc phan
chia theo cac cip D; mdi cap D = 2 cm. Tiép theo
&p dung ham 23 dé tinh H ciia cac cap D. Khi tinh
Vv toan than theo ham 25 va Voy toan than theo
ham 27, thi thay bién (h/H) = (H/H) = 1. Khi tinh
Vey toan than theo ham 26 va Voy toan than
theo ham 28, thi thay bién (Dh/D) = 0. Cac dai
luong H, F, Vev (M®) va Voy (M?) trung binh
theo cdc cap D cua ring trong bach dan lai UP
c6 thé duoc tra nhanh theo bang 8.

Biang 8. Udc luong H, F, Vey (m3) va Vov(mg) theo cép D cuia rung tréng bach dan lai UP

Cép D(cm) H(cm) F Vev(m?) Vov(m®) (Vov/Vev)%
10 14,1 0,696 0,09725 0,08101 83,3
12 16,2 0,639 0,12549 0,11770 93,8
14 18,1 0,591 0,16297 0,16072 98,6
16 20,0 0,552 0,21061 0,20983 99,6
18 21,7 0,518 0,26923 0,26485 98,4
20 233 0,490 0,33961 0,32558 95,9
22 24,9 0,467 0,42246 0,39186 92,8
24 26,4 0,447 0,51846 0,46354 89,4
26 27,8 0,431 0,62822 0,54045 86,0
Binh quan 0,537 93,1

142




Tap chi KHLN 2026

Nguyén Vin Thém et al., 2026 (S6 1)

- Xdc dinh Vey va Voy ciia cdc phan doan gé
theo chiéu dai cho truwée. Hai dai lugng Vey
va Vov ciia cac phan doan gb duoc tinh tuong
ung theo ham 25 va ham 27; trong d6 gié tri
h (m) & cac cip D thay d6i tly theo yéu cau
cua san phém. Hai dai luong Vcy va Vov cia
phan doan gd tir chiéu cao h; (m) dén h, (m)
vdi h, > hy duoe xac dinh theo 3 buée. Budce
1: St dung ham 25 va ham 27 dé xac dinh
tong Vev va Vo tir phan doan gbe dén h, va
hy. Budc 2: Xac dinh Vey cia phan doan gb
nam gitra h; va h, theo coéng thac: Vey (hy) -
Vev (h1). Bude 3: Xac dinh Voy cua phén
doan gd nam gitta hy va h, theo cong thic:
Vov (h2) - Vov (hy).

- Xac dinh Vc\{ va Vov cuia cac phan dogn theo
dwong Kinh dau nho cho trudce. Hai dai lugng
Vev va Voy cua cac phan doan gb dugc tinh
tuong tng theo ham 26 va ham 28. Gia tri Dh ¢
dau 16n (Dh;) va dau nho (Dh,, cm) thay déi tay
theo yéu cau ctia san pham. Hai dai luong Vey
va Vov cuia phan doan gd nim giita Dh; va Dh,
vdi Dhy < Dhy duoce xac dinh theo 3 budce. Bude
1: Str dung ham 26 va ham 28 dé xac dinh tong
Vcv Va Voy tur phan doan géc dén Dh; va Dh,.
Budc 2: Xac dinh Vey cta phan doan gb nam
gitta Dh; va Dh; theo cong thirc: Vcy (Dhy) -
Vcv (Dhy). Bude 3: Xac dinh Vgy cua phan
doan gd nam giita Dh; va Dh, theo cong thirc:
Vov (Dh) - Vov (Dhy). Trong thuc té, tong thé
tich gd thu hoach ci vo (Vrhey, M°) va khong
vOo (VTtHov, m3) cua cac cay g6 O rung tréng
thudong duoc tinh tir phan doan gdc dén Dh = 3
cm. Vi thé, tong Vryey VA Vrroy toan than duoc

tinh tuong tng bang céch thay D, H va (3/D)
vao ham 26 va ham 28.

IV. KET LUAN

Nghién ctru nay xay dung cac ham do thon than
va thé tich than cay dimg ca vo va khong vo ddi
vGi cdy ca thé cua rung trong bach dan lai UP.
Ham do thon ctia Nguyén Vin Thém (2022) mo
ta tot do thon than cua bach dan lai UP tir cip D
=10 + 26 cm. Ham udc lugng thé tich ca vo liy
tich tir phan doan gbc dén chiéu cao twong d6i
(h/H) cua bach dan lai UP c6 dang: Vicy = exp
(-10,2954 + 1,29534 Ln (DH) + 1,3175
(h/H)*3%9) Ham u6c luong thé tich ca vo liy
tich tir phan doan gc dén duong kinh twong d6i
cd vo (Dhcy/D) cua bach dan lai UP c6 dang:
Vorcy = exp (-9,05492 + 1,3 Ln (DH) -
0,740443 (Dh/D)**'87). Ham uéc luong thé tich
khong vo lity tich tir phan doan gdc dén chiéu
cao twong d6i (h/H) ciia bach dan lai UP co
dang: Vhov = exp (-10,3627 + 1,29298 Ln (DH)
+1,27965 (h/H)*?**Y). Ham udc luong thé tich
khong vo lity tich tir phan doan gdc dén duong
kinh tuong ddi ca vo (Dhcy/D) cua bach dan lai
UP ¢6 dang: Vphov = exp (-8,2604 + 1,16155
Ln (DH) - 0,8235 (Dh/D)*?8). Téng thé tich
toan than ca vo cua bach dan lai UP duogc xac
dinh nhanh theo cong thtc: V = gHF; trong do
H = 777,257 exp (-6,26829D*%%) va F =
0,851456 exp (-0,0889679D) + 0,346452.
Chung t6i kién nghi Céng ty TNHH MTV Lam
nghiép La Nga - Pong Nai ¢ thé ap dung két
qua cta nghién ctru nay dé xac dinh do thon va
thé tich gd cua rimg trong bach dan lai UP.
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