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TOM TAT

Bai bao nay gidi thiéu nhitng ham d6 thon than va san lugng gd thu hoach dé thong ké thé tich than ca vo va
khéng vo va trit lugng gd san pham ddi vai rimg trong thuan loai Keo lai & Viét Nam. Cac ham d6 thon than va
ham san lugng gd dugc xdy dung tir 168 cay mau tir cap duong kinh 4 + 24 cm. Ham d6 thon thich hop dwoc
kiém dinh tir 10 ham dy tuyén khac nhau; trong d6 5 ham do nhom tic gia dé xuit trong nghién ctru nay nim
2022. Kha ning tmg dung cta cac ham d6 thon dugc kiém dinh tir 5 cdy miu & cip duong kinh tir 8 + 16 cm.
Két qua nghién ctru cho thiy 10 ham nay mé ta tot 6 thon than cdy Keo lai & mic y nghia P < 0,01; trong d6
ham Them-Binh 2022d 1a ham thich hop nhét. Cac ham d6 thon than cy, cac ham thé tich than cdy ding ca vo
va khong vo, cac ham thé tich gd san phdm ca vo va khong vo déu nhan sai s nhé hon 10,0%.

Tir khoa: d¢ thon thian ca v6, d§ thon thin khéng vé, ham dj thon thin ci vé, ham do thon thin khong

vo, rirng Keo lai.

1. PAT VAN DE

Duong kinh than cay go giam dan tir goc
dén ngon. Puong cong biéu dlen su suy giam
du:ong kinh than cay go tur gbc dén ngon duoc
goi 1a d¢ thon than cay gb _hay hinh dang thén
cay gb. Po thon than ciy gb khong chi thay doi
theo loai cdy, chiéu cao va tudi, ma con theo
diéu kién lap dia va phuong thirc 1am sinh...
Xay dung | cac ham va biéu san luong gd & mirc
cdy ca thé va quan thu 1a mbi quan tim cua
1am hoc, diéu tra va quan ly rimg, phan tich
hiéu qua kinh doanh rung. Trong 1am hoc, ham
d6 thon va ham thé tich than cay gd duoc st
dung dé xac dinh anh huong cua lap dia va dac
tinh quan thu dén cay gd va quan thu (Nguyén
Vin Thém, 2002). Trong diéu tra rimg, d6 thon
than cay dugc sir dung dé udc lugng khong chi
thé tich cac phan doan gd véi chiéu dai bat ky,
ma con ca thé tich than ciy dimg, thé tich g
san phim va sinh khéi than. Trit luong rimg
gitp cho nha quan 1y xdy dung chién lugc
quan 1y rimg. Nha kinh té str dung cac ham san
luong dé phan tich hiéu qua kinh doanh rimg.
D¢ thon than cay co thé dugc mo ta b.':ing mot
ham v&i nhitng bién du doan khac nhau. Nhiéu
tac gia (Muhairwe, 1999; Kozak, 2004;
Sharma va Zhang, 2004; Sharma va Parton,
2009 (dan theo Tang va cong su, 2017);
Westfall va Scott, 2010; Fonweban va cong su,
2011; Lee va cong su, 2017; Tang va cong su,
2017) da xay dung cac ham d¢ thon voi nhiéu

bién du doan khac nhau; trong do ba bién du
doén thuong duoc st dung 1a duong kinh than
ngang nguc (D, cm), chiéu cao toan than (H,
m), ty 1& giita chiéu cao & vi tri khac nhau trén
than (h, m) va H (m). Ham d6 thon than cay gob
6 thé & dang ham tuyén tinh va ham phi tuyén
tinh. O Viét Nam, mot s tac gia (Vi Tién
Hinh, 2012; Nguan Trong Binh, 1995, 2005;
Nguyén Van Thém va Lé Hong Viét, 2021) da
x4y dung cac ham thé tich va ham d6 thon ddi
vé6i nhitng loai ciy gd khéac nhau. Rimng Keo lai
(Acacia hybrid) phan bd khap ca nuoc. Kiéu
rung nay dong vai tro to lon vé kinh té, moi
trudng va quoc phong. Viéc thong ké trir luong
g0 cdy dung va trir lugng go san pham dbi voi
kiéu rung nay doi hoi phai 6 cac biéu thé tich
va biéu gd san pham. Thé nhung, hién nay van
con thiéu cac ham d¢ thon va ham thé tich doi
v6i rimg Keo lai tréng thuan loai ¢ Viét Nam.
Han ché nay gay ra nhitng kho khan cho diéu
tra rimg Va quan ly rimg. Vé ly thuyét, cac ham
d6 thon va ham thé tich than cdy Keo lai trong
thuan loai khong chi dugc xay dung tir nhiing
ham du tuyén san cd, ma con phat trién thém
nhiing ham md&i. Mét khac, d§ chinh xac cia
cac ham khong chi phy thudc vao dang ham va
s6 luong bién duy doan, ma con vao phuong
phap xay dung cac ham hdi quy. Xuat phat tir
nhitng van dé dit ra trén day, muc ti€u cua
nghién ciru nay 1a phat trién nhimg ham do
thon va ham san luong dé thong ké thé tich
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than ca vo, thé tich than khong vo va trir luong
g6 san pham d6i véi ring Keo lai trong thuan
loai & Viét Nam.
2. PHUONG PHAP NGHIEN CUU
2.1. Poi twgng nghién ciru

Déi twong nghién ciru 1a rimg trong Keo lai
trong thudn loai & Viét Nam tir 3 — 10 tudi.
Mit do trdng ban dau tir 1.100 cay/ha dén
2.200 cay/ha. S6 liéu vé d6 thon than cay Keo
lai tréng thuan loai & Viét Nam duge thu thap
tai cac dia phuong: Ké Go (Ha Tinh), Pai Lai
(Vinh Phuc), Van Han va Phu Luong (Thai
Nguyén), Haim Yén (Tuyén Quang), Cam Linh
(Ha N6i), Xuan Loc va Vinh Ctru (Pong Nai),
Bén Cat va Phu Giao (Binh Duong). Thoi gian
nghién ctu tr 2018 — 2020. Cac khu vuc nay
chu yéu 1a rimg tréng phuc vu cho muc dich
nghién curu loai Keo lai.
2.2. Phwong phap thu thép so liéu

D6 thon than ciy dung ca vo (Dhey, m®) va
d6 thon than cay ding khong vé (Dhov, m°)
cua ciy Keo lai duogc xac dinh tir 173 cdy mau
tir 3 — 10 tudi. Puong kinh (D, cm) va chiéu
cao (H, m) cua cac cdy mau dao dong tuong
tmg tir 4,0 dén 24,0 cm va 6,0 dén 27,0 m
(Bang 1). Nhitng cAdy mau duoc chit ha cach
mat dat 30 cm. Céc cay mau dugc xac dinh
chiéu dai toan than (H, m) bang thudc day véi
do chinh xac 1,0 cm. Than cay dugc phan chia
thanh cac phan doan véi chiéu dai (L) 100 cm;

doan ngon c6 chiéu dai (Ln) trén dudi 100 cm.
Puong kinh than ca vo (Dcv, cm) va duong
kinh than khong vé (Dov, cm) tai vi tri ngang
nguc, duong kinh than ca vo va duong kinh
than khong vé ¢ dau nho (twong tmg Dicv VA
Diov) va dau 16n (twong Gng Dacv va Daov)
ctia mdi phan doan duoc xac dinh bang thudc
Panme véi d§ chinh xdc 1 mm. Poan ngon
dugc do chiéu dai (Ln, cm) va dudng kinh day
(Dn, cm). Thé tich g5 san phém duoc xac dinh
tir gbc dén Dev > 3 cm.
2.3. Phwong phép xit Iy s6 liéu

Tir 173 cdy mAu, st dung 168 cay dé xdy
dung cac ham Dhcv va Dhov, con lai 5 cay ¢
cép D =8 - 16 cm dugc s dung dé kiém tra
kha nang ung dung cua cac ham dd thon. Cac
ham d6 thon than cay Keo lai trong thuan loai
& Viét Nam duoc kiém dinh tr 10 ham du
tuyén (Bang 2); trong d6 5 ham 6 - 10 do
Nguyén Vin Thém va Nguyén Trong Binh d¢
xuat. G ham 1 - 10, D (cm) = dudng kinh than
ngang nguc; Dh (cm) = duong kinh ¢ nhiing vi
tri khac nhau trén than; H (m) = chiéu cao toan
than; h (m) = chiéu cao tir gbc dén nhiing vi tri
khac nhau trén than; Y = (h/H); X; = (1 -
Y¥)a - 0,01%); Xk = Q/(1 - p*®) véi p =
(L3/MH); Q=1-Y": XL =(H-h)/(H-1,3); Z
= (h/1,3).

Bang 1. Pic trung thong ké ciia nhirng cay miu

Pwong kinh ngang nguc

Chiéu cao toan than

A (nim)  S6 cay
D(m) Min Max 1S H(m) Min Max 1S
@ ) ®3) @ 6 6 ) @ © Qo
3 5 6,3 4,0 88 074 8,7 6 10 1,7
4 29 78 7,0 8.4 0,45 10,5 9 12 1,0
5 23 91 8,4 9,7 0,41 12,0 11 14 09
6 20 10,2 9,8 109 031 13,5 11 16 14
7 25 114 11,0 11,7 0,22 15,2 12 17 1,6
8 15 12,3 120 128 024 16,2 12 18 1,5
9 29 13,6 12,8 144 047 174 15 21 1,2
10 22 17,3 147 240 1,38 20,8 14 27 3,2
Téng sb 168
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Bang 2. Nhirng ham d¢ thon du tuyén trong nghién ciru nay

TT Céc ham dd thon du tuyén Téac gia Cong thirc
1 Dh — alDasz(a3+ agexp(Z) + agDXJ + aBXJ"Z) KOZ&k (2001) (1)
2 Dh — alDazHaaxk(a4Y"4 + agexp(D/H) + aGXJ"O,l + a7/D +adhQ+ ang) KOZ&k (2002) (2)
3  Dh=aD¥(1-Y)®y2*3y+a) Lee (2003) (3)
4  Dh%*=aD?X Z# @,*aY+a ) Sharma-Zhang (2004) (4)
5  (Dh/D) = a,*U*z®@,* 3"y +2,v"2) Sharma-Parton (2009) (5)
6  Dh=ay(D¥H)¥(a3 - VY)@4r +asy"2+agr"3+ a (D/H)) Them-Binh (2022a) 6)

4 5 6
7 Dh=ai(D¥H)*(a3 - VY)@ Y'2+a Y3+a Y™ +a DH) Them-Binh (2022b) @)
8  Dh=a)(D**H)*(a; - \/Z)(a] taYR2+a ¥13+a,(DH) Them-Binh (2022c) 8
9  Dh=ai(D¥*H)*(az - VY)@s"2+ag"3+agna+a D) Them-Binh (2022d) 9
10 Dh = a;(D**H)**(a; - \/37)@4“2 *asy"3 +agvha +a (DiH) Them-Binh (2022¢) (10)

Céc hé s6 hdi quy va nhitng théng ké sai
léch cta 10 ham du tuyén duoc xac dinh bf?mg
phuong phéap phan tich hdi quy va twong quan
phi tuyén tinh ciia Marquartz. Mirc d6 quan hé
gitta Dhcy va Dhov v6i cac bién dy doan dugc
danh gia theo hé sb xac dinh (R% Cong thirc
11). Sai 1é€ch cua cac ham dd thon so voi do
thon thuc té ciia cdy Keo lai trong thuan loai &
Viét Nam dugc dénh gia theo 4 tiéu chuan: (1)
Tong sai léch binh phuong (SSR; Cong thirc
12); (2) Sai sé chuan cta udc luong (SEE;
Cong thirc 13); (3) Sai s tuyét ddi trung binh
(MAE; Cong thirc 14a) va sai s6 tuyét dbi
trung binh theo phan trim (MAPE; Cong thirc
14b); (4) Sai sd trung binh (ME; Céng thirc
15a) va sai s6 trung binh theo phan trim
(MPE; Cong thuc 15b). Mtrc do phu hop cua
cac ham so véi do thon thuc té cua cay Keo lai

2 _rtq Y1(Dh;—Dh;)?
N T
SSR = X3(Dhi — Dhj)?
SEE = V&%

.
MAE |(Dhi—Dhi) |
n
MAPE = MAE10(Q
Dh;
ME = (Dh; — Dh))
MPE = =P 5
Dh;

AIC = nLn(SSE) + 2p
n

Sau khi xac dinh dugc hai ham Dhcy va
Dhov thich hop, str dung hai ham nay dé wéc
luong thé tich ctia cac phan doan trén than
cay Keo lai trong thuan loai ¢ Viét Nam. Sau
d6 tinh thé tich than cay dung ca vo (Vev),
thé tich than cdy dung khong vo (Vov), thé

duoc danh gia theo tiéu chudn théng tin Akaike
(Cong thirc 16). O cong thirc (11) — (16), Dh;
va Dh; tuong tng 1a do thon thuc té va do thon
udc luong; Dheg 1a do thon trung binh thuc té;
n = dung luong quan sat; p = s6 tham sd cua
ham do thon. Muc dich ciia phan tich hdi quy
la xac dinh ham uédc luong d6 thon than cay
Keo lai trong thudn loai ¢ Viét Nam véi sai
1éch nho nhat. Theo muc dich nay, trudc hét so
sanh hé s R? va cac théng ké sai I¢ch (SSR,
SEE, MAE, MAPE, AIC) cua 10 ham du
tuyén. Sau d6 chon ham d¢ thon thich hop theo
2 tiéu chuan SEEmin VA& SSRwmin; trong d6 tiéu
chudn wu tién 13 SSRmin. Kha ning tmg dung
clia cac ham do thon than cdy Keo lai trong
thuan loai ¢ Viét Nam dugc danh gia theo ti€u
chuan ME, MPE va MAPE.

(11)
(12)
(13)
(14a)
(14b)

(15a)
(15b)

(16)

tich gd san pham ca vo (Vsecv) va thé tich gd
san pham khong vo (Vspov). Thé tich cua
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mdi phan doan trén than ciy Keo lai dugc
xac dinh theo cong thirc hinh vién try; trong
d6 duong kinh dugc xac dinh theo cong
thirc kép tiét dién binh quan. Thé tich doan
ngon dugc xac dinh theo thé tich hinh nén.
Hai dai lwong Vev va Vov la tong thé tich
ctia cac phan doan cong véi thé tich doan
ngon (Vn, m®). Hai dai luong Vspcy Va
Vspov 12 tong
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thé tich than tir gbc dén Dh < 3,0 cm. Hiéu sb
gitra Dhcy va Dhov la duong kinh vo (Kv,
cm). Hiéu sb giita Vev va Vov 1a thé tich vo
(Vvo, m%). Ty 1& gifta Vcv va thé tich hinh
vién tru c6 duong kinh tai vi tri ngang nguc
1a hinh s6 than ciy ca vo (Fcv). Ham udc
lugng H, Vi (Vi = Vev, Vov, Vsecv, Vspov),
Kv va Fcv dugc ude lugng tuong ung theo
ham 17 + 20; trong @6 Y = (h/H), D = duong

H = m*exp(-b*D™) _
V =a + b*(D**H) + c*(D**H))

kinh ngang nguc, con m, aj, b, ¢ va k 1a céc
tham s6 cua ham wéc luong. Cac bude phan
tich hdi quy va twong quan dugc thuc hién
bang phan mém théng ké STATGRAPHICS
Centurion XV.115.1.02, IBM SPSS Statistics
22. Ky thuat xur 1y sé litu dugc thuc hién
theo hudng din phan tich hdi quy cua
Nguyén Trong Binh va Nguyén Vin Thém
(2015).

17)
(18)

Ky = ay(D¥*H)2(as - VP)&Y'2 73 Y3+ Y4r 30 (19)

Fcv = m*exp(-b*D) + k

3. KET QUA VA THAO LUAN
3.1. Ham d¢ thon than cdy Keo lai trong
thuin loai & Viét Nam

Hé sb xac dinh (RZ), nhimg thong ké sai
léch (SSR, SEE, MAPE) va tiéu chuan thong
tin AIC cua 10 ham udc lugng d§ thon than
cay Keo lai dugc dan ra & Bang 3 va 4. Céc
ham Dhcv (Bang 3) déu ton tai & mirc y nghia
rit cao (P <0,01). H¢ s6 R? nhén gia tri cao
nhat & ham Them-Binh 2022d (96,64%), thap
nhat & ham Kozak 2001 (95,39%). Sai sé6 SEE
nhan gia tri nho nhat & ham Them-Binh 2022d
(0,718), cao nhat & ham Kozak 2001(0,840).
Sai s6 MAPE cua 10 ham ndy nhén gia trj rat
nho; trong d6 nhoé nhit ¢ ham Them-Binh
2022d (7,92%), cao nhat & ham Kozak 2001
(9,52%). Hai tiéu chuan SSR va AIC nhén gi4

(20)

tri nho nhat & ham Them-Binh 2022d (twong
ung SSR = 1.168,0; AIC = -1,488), cao nhit &
ham Kozak 2001 (twong ung SSR = 1.594.,4;
AIC = -785). So sanh v6i SSR cua ham Them-
Binh 2022d (100%), gia tr1 nay ¢ ham Kozak
(2001), Kozak (2002), Lee (2003), Sharma-
Zhang (2004) va Sharma-Parton (2009) 16n
hon twong ung 36,5%, 8,8%, 17,4%, 7,2% va
20,3%, con 4 ham (Them-Binh 2022a,b,c,e)
chi 16n hon 0,03% dén 0,15%. Theo phan
hang, 5 ham Them-Binh (2022a,b,c,d,e) lan
luot xép hang 5, 2, 4, 1 va 3, con 5 ham cta 5
tac gia khac xép hang 6 — 10. Theo hai tiéu
chuan SSR va AIC, ham Them-Binh (2022d)
1a ham thich hop dé xdy dyng ham Dhcv clia
cay Keo lai.

Bang 3. Hé so twong quan va sai léch ciia cac ham d¢ thon than ca vé ciia cay Keo lai
trong thuan loai & Viét Nam

TT Ham d¢ thon R? SSR +SEE MAPE AIC Hang
1 Kozak (2001) 95,39 15944 0,840 9,52 -785 10
2 Kozak (2002) 96,33 1.270,3 0,750 8,24 -1.294 7
3 Lee (2003) 96,04 1.371,2 0,779 8,65 -1.128 8
4 Sharma-Zhang (2004) 96,38 12519 0,744 8,38 -1.337 6
5  Sharma-Parton (2009) 95,94 14054 0,788 8,82 -1.074 9
6  Them-Binh (2022a) 96,62 1.169,8 0,720 7,94 -1.482 5
7 Them-Binh (2022b) 96,62 11684 0,719 7,93 -1.485 3
8  Them-Binh (2022c) 96,63 1.168,2 0,719 7,93 -1.486 2
9  Them-Binh (2022d) 96,64 1.168,0 0,718 7,92 -1.488 1
10  Them-Binh (2022¢) 96,62 1.169,7 0,720 7,92 -1.484 4
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Bang 4. Hé sb twong quan va sai 1éch ciia cac ham dé thon than khong vé ciia cay Keo lai
trong thuin loai & Viét Nam

TT Ham d¢ thon R? SSR +SEE MAPE AlIC Hang
1 Kozak (2001) 94,88 1.653,2 0,855 11,32 -703 10
2 Kozak (2002) 95,89 1.329,1 0,767 9,63 -1.191 7
3 Lee (2003) 95,59 1.424,3 0,794 9,95 -1.042 8
4 Sharma-Zhang (2004) 95,90 1.325,7 0,766 9,97 -1.207 6
5 Sharma-Parton (2009) 95,53 1.4425 0,799 10,02 -1.016 9
6  Them-Binh (2022a) 96,07 1269,5 0,750 9,43 -1298,9 5
7 Them-Binh (2022b) 96,08 1266,2 0,749 9,42 -1304,9 2
8  Them-Binh (2022c) 96,08 1267,4 0,749 9,42 -1302,6 4
9  Them-Binh (2022d) 96,09 1265,1 0,748 9,41 -1306,7 1
10  Them-Binh (2022¢) 96,08 1266,3 0,749 9,41 -1304,8 3

Cac ham Dhov cua cdy Keo lai (Bang 4)
cling ton tai & muc ¥ nghia rat cao (P < 0,01).
Hé sb R? nhan gia tri cao nhat & ham Them-
Binh 2022d (96,09%), thdp nhat & ham Kozak
2001 (94,88%). Sai s6 SEE nhén gia tri nhd
nhit & ham Thém 2022d (0,748), cao nhét &
ham Kozak 2001(0,855). Sai s6 MAPE cuia 10
ham nay nhan gi tri rat nho; trong dé6 nho nhat
& ham Them-Binh 2022d (9,41%), cao nhét ¢
ham Kozak 2001 (11,32%). Hai tiéu chuin
SSR va AIC nhan gia tri nho nhit ¢ ham
Them-Binh 2022d (twong tng SSR = 1.265,1;
AIC = -1.306,7), cao nhat & ham Kozak 2001
(tvong tng SSR = 1.653,2; AIC = -703). So
sanh véi SSR cua ham Them-Binh 2022d

Dhev = 0,827686(D>H)%%*'2)

(100%), gia tri nay & ham Kozak (2001),
Kozak (2002), Lee (2003), Sharma-Zhang
(2004) va Sharma-Parton (2009) 16n hon tuong
ung 30,7%, 5,1%, 12,6%, 4,8% va 14,0%, con
4 ham cua Them-Binh (2022a,b,c,e) chi lon
hon 0,09% dén 0,35%. Theo phan hang, 5 ham
Them-Binh (2022a,b,c,d,e) 1an lugt xép hang
5,2,4,1va3, con 5 ham cia 5 tac gia khac
xép hang 6 — 10. Theo hai tiéu chuan SSR va
AIC, ham Them-Binh (2022d) la ham thich
hop dé xay dung ham Dhov cia cay Keo lai.

Nhimng phan tich hdi quy cho thidy ham
Dhcv va Dhov dbi véi cay Keo lai theo ham
Them-Binh (2022d) twong ung c6 dang nhu
ham 21 va 22.

(21)

J = (1,68004 - {7)(3:46226*Y"2 - 1,93951Y73 + 1,72821*Y"4 + 1,29828*(DIH))

R? = 96,64%; SEE = +0,718; MAPE = 7,92%; ME = 0,005; MPE = -1,2%.

Dhov = 0,758796(D3H)°*23°7°1K

K = (1,67955 - y/7)(49407Y"2 - 5831613 + 4792947 + 1,32711%(DIH))

(22)

R? = 96,09%; SEE = +0,748; MAPE = 9,41%; ME = 0,007; MPE = -1,6%.

3.2. Kiém dinh kha ning tng dung doi véi
ham dé thon thin ciy Keo lai trong thuin
loai & Viét Nam

Gia tri Dhey cua 5 cdy kiém tra duoc wdc

26

luong tir ham 21 nhan sai s6 hé théng (ME,
MPE) duong va am. Gié tri Dhov cua 5 cay
kiém tra duoc wéc luong tir ham 22 nhan sai sb
hé théng 4m (Béang 5).
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Bang 5. Kiém dinh sai 1éch ciia cac ham dd thon than cay Keo lai tréng thuén lodi & Viét Nam

Sai léch doi véi Dhey

Sai 1éch ddi véi Dhov

TTcay Dev(em) ME MPE ME MPE

1 82 -0,162 5,3 -0,226 -85

2 10,4 -0,413 -8,2 -0,509 11,6

3 12,5 -0,041 1,7 -0,194 0,4

4 14,3 0,140 2,2 -0,073 1,2

5 16,4 -0,497 -10,3 -0,709 -15,7
Trung binh -0,195 -4,0 -0,342 -75

So v6i 5 cdy kiém tra, sai s&6 (MPE) udc
luong Dhey tir ham 21 dao dong tir -10,3% dén
2,2%; trung binh -4,0%. Tuong tu, sai sd wdc
lugng Dhov ttr ham 22 nhéan sai 1éch tir -15,7%
dén -0,4%; trung binh -7,5%. Ni chung, so
v6i d6 thon ciia 5 ciy kiém tra, sai 1éch tuyét
d6i trung binh (MAPE) ciia ham 21 va 22
tuong ung la 5,5% va 7,5%. Theo s6 lidu &
Bang 3 va Bang 4, gia tri MAPE d6i voi Dhey
va Dhoy ctia 168 cay déu nhé hon 10%. Trong
diéu tra rimg, yéu cau ddi véi sai sé théng ké
cay gb va quan thy thuong khong vuot qua
+10%. Vi thé, hai him ham 21 va 22 duoc st
dung dé uéc luong dudng kinh than ca vo va
duong kinh than khong vo & nhitng vi tri khac
nhau trén than cay Keo lai.

H = 278,132%exp(-6,01092*D 029462

3.3. Cac ham san lwong ddi véi ciy Keo lai
trong thuin loai & Viét Nam

Tir s6 lidu cua 168 cdy miu va hai ham
Dhcv va Dhov (Ham 21 va 22), xac dinh dugc
cac ham uéc luwong H, Kv, Fcv, Vev, Vov,
Vspcv Va Vspov (Ham 23 - 29). Cac ham nay
déu ton tai & muc y nghia rat cao (P < 0,01).
Ham udc lugng H = f(D) nhan sai 1éch (MAPE
= 7,2%) kha 16n 1a do cac cdy mau co bién
dong 16n vé kich thudce. Cac ham Ky, Fev,
Vev, Vov, Vspcv VA Vspov nhan sai 1éch rat
nho (MAPE < 5,0%) 13 vi chung déu duoc wéc
lugng tir ham Dhev va Dhov. Vi thé, cac ham
nay duoc str dung dé udc luong cac thanh phan
san lugng & muc cdy ca thé cua rimg Keo lai.

(23)

r=85,7%,; SEE = +1,4; MAE = 1,1; MAPE = 7,2%.

Kv = 0,0704767(D°H)****%]

(24)

J = (1,6337 - {T)(99LLIT*Y"2 + 22633*Y"3 - 13,3261Y"4 + 0.90634*(DIH))
R? = 99,64%; SEE = +0,009; MAPE = 1,23%; ME = -0,0001; MPE = -0,10%.

Fev = 0,260523*exp(-0,0842648*D) + 0,399867 (25)
r = 99,9%; SEE = +0,00086; MAE = 0,00066; MAPE = 0,13%.
Vev =0,000974 +0 000023*(D2*H) +0 000023*(D° 805841 9319 (26)

R? = 99,9%; SEE = +0,00047; MAE = 0,00027; MAPE = 0,40%.

Vov =0,000648 + 0 0000219*(D2*H) +0 000019*(D° 789658 x( 1. So7ahy - (27)
= 99,9%; SEE = +0,00038; MAE = 0,00021; MAPE = 0,35%.

vspcv =0,0000753 + 0 000023*(D2*H) +0 000027*(D° 770629k 41 %0235y (28)

R? = 99,9%; SEE = +0,00049; MAE = 0,00025; MAPE = 0,22%.

Vspov =0,000177 +0 000022*(D2*H) +0 000019*(D° 805405y 41, 91824 (29)

R? = 99,9%; SEE = +0,00045; MAE = 0,00028; MAPE = 0,30%.

3.4. Ap dung két qua nghién ctru

3.4.1. Uéc lwgng d@d thon than cay Keo lai
Hai thanh phan Dhcy va Dhov ctia cay Keo

lai dugc ude luong theo ham 21 va 22. Dé xac

dinh hai thanh phan nay, truéc hét do dac D va
H cia ting cdy trong 6 mau. Sau d6 thay thé
D, H va h vao ham 21 va 22 dé nhan duogc
Dhcv va Dhov. Chiéu cao tir gdc dén nhiing vi
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tri khac nhau trén than (h) dugc xac dinh tuy
theo yéu cau cua san pham. Dé don gian trong
tinh toan, hai thanh phan Dhcy va Dhov duoc
wdc luong theo cip D. Theo d6, trudc hét
thong ké D va H cia rimg Keo lai & cac tudi
khac nhau trén cac 6 mau. K& dén 1ap phan bd
sd cdy theo cap D dbi véi cac tudi; trong dé cu
ly mdi cdp D = 2 cm. Tiép dén xac dinh H
trung binh cua ting cAp D tir ham 23. Sau do
xé4c dinh Dhcy va Dhov cia timg cdp D béng
cach thay thé cp D, H trung binh cta timg cip
D va H vao ham 21 va 22. Bang 6 din tom tat
Dhcv va Dhov cua cay Keo lai ¢ cip D tir 12 —
18 cm. Hinh thai d§ thon than cay Keo lai tu
cap D = 8 - 20 cm dugc biéu dién ¢ Hinh 1 va
2. Diém udn cua do thon than cay Keo lai xuat

Trrrrrrrrrrrr

2345678 910111213141516171819202122232425
----- D=8(cm) ==-10 == 12 == 14 = +16 =+ 18 — 20 (cm)

Hinh 1. Do thi biéu dién d thon ca vé &
nhirng vi tri khac nhau trén than ciy
Keo lai trong thuan loai ¢ Viét Nam

hién & d6 cao 2,0 m tinh tur géc.
3.4.2. Uéc lwong mdt s6 thanh phan san
lwong ddi véi ring Keo lai trong thuén loai
Béng cach khdo sat cdc ham 23 - 29, xac
dinh dwoc H, Kv, Fcv, Vev, Vov, Vsecy va
Vspov (Bang 7). Tir s6 liéu & Bang 7 cho thay,
Fev cta ciy Keo lai giam dan tir cp D = 8 cm
(0,533) dén cip D = 24 cm (0,434); trung binh
0,474. Ty 1& (Vov/Vev) la 87,7%, con lai
12,3% 1a thé tich vo. So véi Vev, hai dai luong
Vspcv VA Vspov tuong ung 1a 99,4% va 87,3%.
Thé tich vo cua cay Keo lai 1 hiéu sd gitta Vev
va Vov. Phan vo, ngon, canh va la 1a nhing vat
liéu bo lai sau thu hoach. Thong qua qua trinh
khoang héa, nhitng thanh phan nay tham gia
vao chu trinh vat chit cua rimg Keo lai.
Dhcv va Dhov (cm)
240
220
20.0
180
160 17le;.éié.z~.\1~6'5‘5-915.3
140 TN
120 Bl
100
80
6.0 e
40

20
)
213\\20.6
O\

104\
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4

LI B e e e i
012345678910111213141516171819202122

—DCV@iD=20cm DOV t2iD=20cm

Hinh 2. P thi biéu dién d¢ thon ca vé va
khong vé ciia ciy Keo lai trong
thuan loai ¢ Viét Nam tai cap D =18 cm

Bang 6. P9 thon than ca vé va dd thon than khong vé theo cip duong kinh ciia cay Keo lai
trong thuin loai & Viét Nam

P thon (Dh, cm) theo cap D (cm)

h (m) 12 1 16 18

Dhev Dhov Dhcv Dhov Dhcv Dhov Dhcv Dhov
0 13,9 13,1 16,1 15,2 18,4 17,4 20,7 19,6
4 10,4 9,8 12,2 11,5 14,1 13,3 15,9 15,0
8 8,1 75 10,0 9,3 11,8 11,0 13,6 12,7
12 47 472 6,9 6,3 8,9 8,2 10,7 9,9
16 14 1,0 3,3 2,7 52 46 7,2 6,5
20 2,0 14 3,6 29

28
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Trit lugng gd cay dung ca vo (Mcv, m*/ha),
trit lugng gb cidy dung va khong vo (Mov,
m3/ha), san lugng gs thu hoach ca vo (Mspcv,
m3/ha) va san luong gb thu hoach khong vo
(Mspov, m*ha) & mirc quin thu duoc xac dinh
theo hai phuong phép. Phuong phap 1 1a xac
dinh bén thanh phian (Mcv, Mov, Mspcy Va
Mspov) tlr cac ciy trén 6 mau. Theo phuong
phap nay, bdn thanh phan ké trén dugc xac

dinh theo 3 budc:

Budc 1 1 théng ké D cua cac cdy trén 0
mau ¢ nhiing tudi khac nhau, con H duoc udc
luong theo ham 23;

Budce 2 1a xac dinh Vevi, Vovi, Vspcvi Va
Vspovi €ho timg cdy trén 6 mau twong tmg theo
ham 26 — 29;

Budc 3 1a cong don bdn thanh phan nay cua
c4c cay trong cac 6 mau va quy doi ra don vi 1 ha.

Bang 7. Biéu wéc lwgng chiéu cao, hinh sb, thé tich than ciy dimg va thé tich gd san phim
theo cap dwdng kinh va chiéu ciia ciy keo lai trong thuan loai & Viét Nam

D(cm)  H(m) Fev Vev(Mm®)  Vou(m®)  Vspev(M®)  Vspov(M?) (Vspov/Vev)%

1) @) @) 4) ) (6) () ®)

8 10,8 0,533 0,02913 0,02529 0,02880 0,02480 85,1
10 13,3 0,512 0,05350 0,04662 0,05329 0,04618 86,3
12 15,7 0,495 0,08729 0,07627 0,08710 0,07591 87,0
14 17,8 0,480 0,13130 0,11496 0,13096 0,11471 87,4
16 19,8 0,468 0,18619 0,16333 0,18551 0,16320 87,7
18 21,7 0,457 0,25253 0,22192 0,25131 0,22193 87,9
20 235 0,448 0,33082 0,29121 0,32883 0,29138 88,1
22 25,1 0,441 0,42153 0,37167 0,41854 0,37199 88,2
24 26,7 0,434 0,52507 0,46368 0,52083 0,46414 88,4
Trung binh 0,474 87,3

Phuong phap 2 1a xac dinh bén thanh phan
(Mcv, Mov, Mspcyv va Mspov) tir phan bd sb
cay (Ni, cay) theo cdp D dbi v6i mdi tudi.
Phuong phéap nay gia dinh phan b s6 cay (Ni,
cy) theo thé tich (V, m®) & cac cdp D 1a phan
bd tiém cén phan bd chuén. Theo gia dinh nay,
bdn thanh phian (Mcv, Mov, Mspcv Va Mspov)
duoc xac dinh theo 5 budc:

Bude 1 1a thong ké D cua cac cdy trén 6
mau ¢ nhing tudi khac nhau, con H dugc ude
luong theo ham 23;

Budc 2 1a tap hop sb cy trén cac 6 miu va
xay dung bang phan bd s cay (Ni, cay) theo
cac cap D (cm) ¢ mdi tudi hodc cap tudi va quy
ddi ra don vi 1 ha;

Budc 3 1a xac dinh gia tri trung binh cua
Vevi, Vovi, Vseevi Va Vspovi theo cac cap D
tuong ung theo ham 26 — 29;

Budc 4 1a xac dinh Mcvi, Movi, Mspcvi va
Mspovi & mdi cdp D bang cich nhan N
(cay/ha) voi gid tri trung binh cua Vevi, Vovi,
Vspcvi Va Vspovi & céc cép D;

Budc 5 1a xac dinh bon thanh phan (Mcv,
Mov, Mspcv VA Mspov) bang cach cong don
Mcvi, Movi, Mspcvi Va Mspovi theo cap D.

3.5. Thao luian

Trong nghién clru nay, d thon than cay
Keo lai trong thuan loai & Viét Nam duogc kiém
dinh tir 10 ham dy tuyén. Cac ham nay c6 sb
bién du doan tir 4 (Sharma — Zhang, 2004) dén
9 (Kozak, 2002). Ham udc luong Dhev va
Dhov tir 10 ham nay déu ton tai & mirc y nghia
rt cao (P < 0,01). Vi thé, 10 ham nay c6 thé
dugc st dung dé xay dung ham d6 thon than
cay Keo lai trong thuan loai ¢ Viét Nam. Tuy
vay, so v6i 5 ham khac, 5 ham do Nguyén Vin
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Thém va Nguyén Trong Binh dé xuét xép hang
tir 1 (Them-Binh, 2022a) dén 5 (Them-Binh,
2022¢). So v6i ham Them-Binh 2022d, 4 ham
Them-Binh 2022(a,b,c,e) chi nhan sai 1éch
(SSR) nho6 hon 1,5%. Vi thé, 5 ham nay c6 thé
dugc sir dung dé xdy dung ham do thon than
cdy Keo lai trong thuan loai & Viét Nam. Ham
Kozak (2001, 2002) 1a hai ham phu hop voi do
thon cua nhiéu loai cdy gd & rimg nudc Anh.
Nghién ctu cua Lee va cong su (2017) cho
thidy ham Muhairwe (1999) mé ta tét do thon
than cay Thong do han qudc (Pinus densiflora)
va Thong tring han qudc (Pinus koraiensis).
Bang cach kiém dinh 28 ham du tuyén, Tang
va cong su (2017) nhan thdy ham Muhairwe
(1999) phu hop voi do thon than cay Cang 10
trung qudc (Betula alnoides). N6i chung, cac
ham d6 thon than cdy gd co thé dugc xdy dung
theo nhiéu dang khac nhau. Ham d¢ thon thich
hop khong chi phu thudc vao loai ciy gb, ma
con phu thudc vao cac ham dy tuyén va cac
tiéu chudn kiém dinh mac d6 phu hop cua cac
ham théng ké.
4. KET LUAN

Nghién ctru nay xay dung cac ham do thon
than cay Keo lai trong thuan loai ¢ Viét Nam
dua theo 10 ham du tuyén. Cac ham nay déu
mod ta tét do thon than cdy Keo lai ¢ muc ¥
nghia P < 0,01. Nhiing ham d¢ thon do
Nguyén Vin Thém va Nguyén Trong Binh d¢
Xut trong nghién ctru nay 1a nhitng ham thich
hop dé mo ta do thon than cay Keo lai trong
thuan loai & Viét Nam. Nhimng ham d6 thon
nay nhan sai s6 nho hon 10%. Nghién ctru nay
cling xay dung ham san lugng gb ciy dung va
ham san luong g thu hoach ¢ muc ciy ca thé
cta rimg Keo lai. Cac ham nay déu mo ta tét
san lwong gd ciy dimg va sin lugng gb thu
hoach & muc y nghia P < 0,01. Trong thuc té,
st dung cac ham do thon, ham san luong gd
cdy dung va ham san luong gd thu hoach dé
xac dinh thé tich gd ciy dung va thé tich gb
san pham & murc cdy cé thé cia rimg trong Keo
lai trong thuan loai ¢ Viét Nam 14 hop 1y.
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DEVELOPING STEM TAPER FUNCTIONS FOR Acacia HYBRID
(Acacia auriculiformis*mangium) IN MONO-PLANTATIONS IN VIETNAM

Nguyen Van Them?, Nguyen Trong Binh?, Nguyen Trong Minh?
Forestry Science and Technology Association of Ho Chi Minh City
2Vietnam National University of Forestry

SUMMARY
This paper introduces the taper functions and harvested wood yield for statistics on insidebark and outsidebark
timber volume and commercial timber stock for pure Acacia hybrid plantations in Vietnam. The stem taper
functions and wood yield functions for pure Acacia hybrid were constructed from 168 sample trees from the
diameter classes 4 + 24 cm. The appropriate insidebark and outsidebark stem taper functions ware tested from
10 different candidate functions; in which 5 functions are proposed by Nguyen Van Them and Nguyen Trong
Binh (2022) in this study. The applicability of the insidebark and outsidebark stem taper functions was tested
from 5 sample trees at the diameter classes from 8 + 16 cm. Research results show that these 10 functions
describe well the stem taper of Acacia hybrid at the significance level of P < 0.01; where Them-Binh 2022d is
the most appropriate function. The stem taper functions, insidebark and outsidebark volume functions, and the
insidebark and outsidebark commercial timber volume functions all received errors of less than 10.0%.
Keywords: Acacia hybrid forest, insidebark stem taper, insidebark stem taper functions, outsidebark
stem taper, outsidebark stem taper functions.
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