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TOM TAT

Nghién clu nay gidi thiéu cac ham wéc lwong thé tich gé ciia cac phan
doan va tong thé tich gé ti phdn doan géc dén phan doan bdt ky trén than
cay Keo lai (Acacia hybrid). Cdc ham thé tich nay dwoc xdy dung tit 4 bién
di dodn. D6 la dwong kinh than ngang ngue (D, cm), chiéu cao todn thdn
(H, m), chiéu cao twong doi (hW/H) va @ thon than (Dh). Puong kinh &
nhiing vi tri khdc nhau trén than cdy Keo lai ¢ cdp D ti 6 dén 26 cm da
dige wée lwong ti cdc ham d@ thon than. Sau dé tinh thé tich cia cdc phdn
doan theo cong thic cua Smalians, con doan ngon tinh theo cong thuc hinh
nén. Két qui nghién ciu cho thiay ham V = ao + ay(D’xH) +
a2(Dh* (D™ xH"))duoc sii dnng dé xdy dung ham wéc leong thé tich g6 ciia
méi phan doan trén than cay Keo lai. Ham V = exp(bo + bixLn(DxH) +
bax(h/H) ™) va V = exp(co + c1xLn(DxH) + c2x(Dh/D)%®) duoc si dnng dé
xdy dung ham uéc lwong thé tich gé liy tich theo cac phin doan go trén
thin cdy Keo lai. Hai phwong phép nay cho két qua wéc lwong tong thé tich
than cdy Keo lai voi sai léch nhé hon 5% va co thé duoc si dnng dé woe
tinh san luong g5 thu hoach trong diéu kién thuc té.

ABSTRACT

This study introduces functions to estimate the wood volume of logs and the
total wood volume from the base to any logs on the stem of the Acacia hybrid
trees. These functions were constructed from four predictor variables such
as the stem diameter at breast height (D, cm), total stem height (H, m),
relative height (h/H) and stem taper (Dh) of the Acacia hybrid trees.
Diameters at different heights on the stem of the Acacia hybrid trees for D
ranging from 6 to 26cm were estimated from stem taper functions. Then they
were used to calculate the log volume according to Smalians' formula, and
the top logs were calculated according to the cone formula. Research results
showed that the function Vieg = a0 + ai(D?xH) + az(Dh*/(D*xH%)) was
suitable to predict the inside bark and outside bark volume of each log on
stem of theAcacia hybrid trees. The functions Viogs = exp(bo + bixLn(DxH)
+ ax(h/H)™®), and V = exp(co + cixLn(DxH) + c2x(Dh/D)®) were
suitable to build the insidebark and outsidebark volume functions
accumulated according to timber logs on the stem of the Acacia hybrid
trees. These two methods gaveresults in estimating the total stem volume of
the Acacia hybrid trees with anerror of less than 5% and they could be used
to calculate the harvest yield inactual conditions.
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1. PAT VAN DE

Trir lugng gd cua rimg trong 14 chi tiéu ding
dé danh gia kha ning san xuat cua 1ap dia va
phan tich hiéu qua kinh té trong kinh doanh
rumg [1-3]. Trir lvong g6 ctia mot 1am phan 1a
téng thé tich cua cac than cdy gb trén lam phan
nay. O Viét Nam, thé tich than cdy gb & ring
trong thuong duoc xac dinh nhanh bang cong
thure:

V = g3 *H*F

Trong do:

g3 (M%) 1a tiét dién ngang than & vi tri
ngang nguc (cach mat dat 1,3 m);

H (m) 1 chiéu cao v{t ngon;

F 1a hé s6 hinh dang than (F = 0,5).

Thé tich than cay gd ciing ¢ thé duge xéac
dinh bang cac ham thé tich véi hai bién du doan
(Puong kinh than ngang nguc (D, cm) va H).
Haiphuong phap nay chi cho biét thé tich toan
than. Piéu tra rimg khong chi thong ké thé tich
toan than trén cay dimg, ma con ca thé tich gb
thu hoach hay gd thwong mai. Thé tich gd thu
hoach ctia mot cay gb khong chi duoc quy dinh
theo D ngang nguc, ma con theo dudong kinh
dau nho (d, cm). Hai chi tiéu D va d thay doi
tiytheo loai cdy gd va yéu cau cia thi trudng.
Khi tinh thé tich gd thu hoach ctia cac loai rimg
trong & nhimng tudi khac nhau trén khong gian
rong lon, diéu tra rung cin dén cac biéu san
luong gb thu hoach. Loai biéu nay thuong duoc
xdy dung dya theo ham san luong gd thu
hoach; trong d6 bién dy doan 1a D, H va d. Bé
xay dung cac biéu san luong gd, diéu tra rimg
can phai giai tich than cdy. Rimg tréng ¢ dién
tich rat 16n & mdi dia phuong ciing nhu toan
qudc. Mit khac, mbi loai rimg trong lai c6 rat
nhiéu cip tudi va phan bd trén nhimng 1ap dia
khac nhau. Vi thé, cong tac diéu tra rimg ¢ dia
phuong va toan qudc doi hoi nhiéu thoi gian,
nhan luc va kinh phi.

Thé tich than cdy gd duoc xac dinh bang
tong thé tich cua cic phan doan va thé tich
doan ngon. Phan than c6 dang hinh paraboloid,
con phan ngon c6 dang hinh nén. Thé tich cta

H = 298,132xexp(-6,01092x D 02%4%)

cac phan doan trén than co thé duoc xac dinh
theo cong thirc thé tich hinh hinh nén cut hodc
cong thuc cua Newton hodc cong thic cua
Smalians, con thé tich doan ngon dugc xac dinh
theo thé tich hinh nén [4, 5]. Dé tinh thé tich
ctia cac phan doan trén than cay gd, so liéu can
phai thu thap 1a duong kinh dau 16n (di, cm),
dudng kinh dau nho (dz, cm) va chiéu dai cua
cac phan doan (L, m). Cac chi tiéu nay dugc
x4cdinh thong qua giai tich than cay gb. Pay la
cong viéc doi hoi rat nhidu thoi gian, nhan luc
va kinh phi. Buong kinh cua cac phan doan trén
than cdy gd co thé duoc udc luong theo ham
d6é thon than. T ham d¢ thon than, ap dung
cong thirc ctia Smalians dé tinh thé tich cua cac
phan doan trén than cay gb [3-8]. Tuy vay, cong
viéc ndy ciing gy ra nhidu kho khan cho viéc
xdy dung biéu thé tich than cdy dung va biéu
san luong gd thu hoach. Nhiing khé khin nay
c6 thé duoc giai quyét bang cach xay dung ham
udc lugng thé tich cua cac phan doan va thé tich
lity tich theo cac phan doan trén than cay go.

Xuit phat tir nhitng van dé trén day, muc
tiéu cua nghién ctru nay 1a Xac dinh nhirng ham
thich hop dé udc luong thé tich cua cac phan
doan va tong thé tich cta cac phan doan trén
than cdy Keo lai. Két qua cta nghién clru nay
la co so khoa hoc dé xay dung bleu thé tich
than cdy dimg va biéu san luong gd thu hoach
d6i véi rimg trong Keo lai ¢ Viét Nam.
2. PHG]ONG PHAP NGHIEN CUU
2.1. Phojong phap thu thip 56 li¢u

bé xay dung cac ham thé tich ciia cac phan
doan va tong thé tich theo cac phan doan tir
gdc dén ngon cay Keo lai, s6 liéu thu thap bao
gébm duong kinh than ngang nguc (D, cm),
chiéu cao toan than (H, m), do thon than ca vo
(Dhev, cm) va khong vo (Dhov, cm). Ba dai
lugng H, Dhcv va Dhov dugc udc lugng tuong
ing theo ham 1,2 va 3. O ham 2 va 3,Y =
(h/H) 14 chiéu cao tuong dbi; trong do h 1a chidu
cao & cacvi tri H/10. Cac ham nay duoc Nguyén
Vian Themva cong su (2022) [4] x&y dung tir 168
cay mau.

(1

)r? = 85,7%; SEE = +1,4; MAE = 1,1; MAPE = 7,2%.
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Dhev = 0,827686%(D*xH)*?*#1x

J = (1,68004 - \Y)(346226xY2 - 193951x Y3 + 1,72821xY4 + 1,20828X(D/H))

@

)R2 = 96,64%; SEE = +0,718; MAPE = 7,9%; ME = 0,005; MPE = -1,5%.

Dhov = 0,758796x%(D*xH)%#?""1xK

K = (1,68004 - \Y)#94407Y"2 - 58316173 +4,79204xY4 + 1,32711X(DIH))

3

)R2 = 96,09%; SEE = +0,748; MAPE = 9,4%; ME = 0,007; MPE = -1,6%.

2.3. Phojong phap xir Iy s6 li¢u
2.3.1. Xdc dinh dj thon va thé tich ciia cic
phén doan trén than cdy Keo lai

Trude hét sit dung ham 2 va 3 dé xac dinh
Dhcv va Dhov ¢ cac vi tri H/10 trén than cay
Keolai & cac cip D tir 6 dén 24 cm. Sau do6, dbi
v6i mbi cap D, thé tich cia phan doan thi i voi
chiéu dai H/10 (Ki hiéu: L, m) duoc tinh gan
dang theo cong thirc ciia Smalians (cong thirc
4); trong d6 G1(m?) 1a tiét dién ngang dau 1om,
G2 (m?) 1a tiét dién ngang du nho. Gia tri Gy
vaG; dugc tinh twong g theo céng thirc 5 va
6; trong d6 Di(cm) va Dz(cm) twong Ung la
duong kinh dau 16n va dau nho cua mdi phan
doan. Thé tich doan ngon duoc tinh theo cong
thire hinh noén (cong thic 7); trong d6 gn =
(/4)D 2, DnVa Ln tuong tmg |a duong kinhda y
va chiéu dai doan ngon. Thé tich gb thu hoach
(V1H, m*)duoce X4c dinh tir gbc dén Dh - 3 cm.

Vi (m®) = ((G1 + G2)/2)xL )
G1 (M?) = (/4)*Dy? ®)
G2 (M?) = (/4)*D2? (6)
Vi (M%) = (1/3)%gnLn @)

2.3.2. Xdy dung ham wéc lwong thé tich ciia
cdc phén doan trén than cdy Keo lai

Ham uéc lugng thé tich ciia cic phan doan
trén than cay Keo lai (Vij) duoc dé xuit theo 2
ham du tuyén (8) va (9); trong d6 Vijla thé tich
ctia doan i & cap D thir j, H 14 chiéu cao toan
than, con aj va bi1a cac tham sb. Thé tich cua
toan than cdy Keo lai 1a tong thé tich cua céac
phén doan.

Vij = a1 + a(D°xH) + as(Dh*/(D*xH™))
® Vi = bix(D "xH®) o+
ba(Dh/(D°xH"")) (9)
2.3.3. Xay dwng ham wéc lwong tong thé tich
cuia cac phan dogn trén thin cdy Keo lai
Ham udc lugng tong thé tich tor doan goc
dén doan thir i & cap D thir j (Vij, m®) duoc xay
dung theo hai dang. Dang ham 1: Khi biét D
(cm), H(m) va (h/H) hay hé sb chiéu cao (KH),
thi Vj; = f(D, H, h/H). Trong truong hop nay,
ham u6c lugng Vij duge dé xuét theo ham 10.
Ham 10 duoc str dung dé ude luong Vij tir goc
dén chiéu dai than nao do6 (h, m) trén than cay
Keo lai. Dang ham 2: Khi biét D, H va hé s6 do
thon than (KD = Dh/D), thi V; = f(D, H,
Dh/D). Trong truong hop nay, ham ude lugng
Vij duge dé xut & dang ham 11. Ham 11 duoc
str dung déudce lugng Vijtir gbe dén Dh nao do
trén than cdy Keo lai. Hé s6 KHj duoc uéc
lugng theo ham 12; trong d6 1= Dh/D, J = (D-
Dh)/D. Déi véimdi cap D, khi biét Dh;, thi hi=
HxKHjj. O ham 10-12, D 1a dudng kinh ngang
nguc, H 1a chidu cao toan than, Dh 1a do thon
than, con ai, bi va ci la cac tham sd. Hai dang
ham nay duoc sit dung dé udc luong tong thé
tich than ca vé (Vcv, m®) va khong vo (Vov,
m®) tir doan gdc déndoan thtr i & cip D thir j. O
mdi cdp D, khi biét chiéu dai doan gd thu
hoach (h, m) va duong kinh thu hoach & dau
nho (Dhn, cm), thi téng thé tich gd san pham
(Vse, m®) 6 thé dugc xécdinh theo ham 10 va
12. Khi h = H, thi Vjj la tong thé tich gb toan
than.

Vij = exp(a1 + a2xIn(DxH) + asx(h/H) ™ (10)
Vij = exp(c1 + c2xIn(DxH) + cax(Dh/D)*) (11)
KHij = byx(D3x H)b2(b3\7r|)(b4><l +b5X1"2 + b6xJ +b7X(OMH)  (12)

2.3.4. Pdnh gia sai léch ciia cc ham thé tich

Céac tham sb ctia ham hdi quy va nhiing
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thdng ké sai 1éch cua cac ham (8)-(12) duoc Xac
dinh theo phuong phap hdi quy va tuong quan
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phi tuyén tinh cia Marquartz. Mtc d6 chit ché

clia méi quan hé gitra Cac biép hu thugc véi
cac b1én2du: doan dugc danh gia theo h¢ s6 xac
dinh (R%; cbng thuc 13). Sai 1éch ctia cac ham

hdi quy duoc danh gia theo 4 tiéu chuan: (1)

Téng sai léch binh phwong (SSE; cong thirc

14);

(2) Sai s6 u6c luong (SEE; cong thire 15); (3)
Saisd tuyét d6i trung binh (MAE; cong thuc 16);
@ , ‘

Sai sO tuyét doi trung binh theo phan tram
(MAPE; cong thire 17). O cong thie (13)-(17),
Yiva Y;tuong tmg 1 bién phy thudc thuc té va
udc luong; Yogla gid tri binh quan thyc té cua
bién phuy thudc; n = dung lwong miu; p = sb
tham s6 ctia ham hoi quy. Ham thé tich thich
hop duoc chon theo tiéu chuin SSEwmin. CAc
bude phan tich hdi quy va tuong quan dugc

thyc hién bang phin mém théng k&
STATGRAPHICS Centurion XV.I 15.1.02.
R°=(1 - (SSE/SST))*100 (13)
SSE=2" (Yi- (14)
YiyY
SST=%" (Yi - Ybg)
1=
SEE = ff (15)
MAE = 3" ((IYi — Yj|)/n) (16)
i=1
MAPE = (1/n)(]Yi-Y,|/Yi)x100 @an

3. KET QUA VA THAO LUAN
3.1. Ham thé tich theo cic phan doan trén
théan cay Keo lai

Nhitng phén tich hdi quy va tuong quan cho
thay sai léch gitta 2 ham udc lugng Vev va Vov
d6i v4i cac phan doan trén than cdy Keo lai
dugc dan ra & Bang 1 va 2.

Bang 1. Sai 1éch ciia cac ham thé tich gb cé vé theo cac phan doan trén than cay Keo lai

Ham Vey P” R’ SSE SEE MAP
E
(1) (2) 2) ) (4) )
Ham 10 <0,01 99,24 0,0008 0,0028 284
Ham 11 <0,01 98,95 0,0011 0,0033 33,2

(*) P = Murc y nghia théng ké.

Bang 2. Sai 1éch ciia c4c ham thé tich gd khdng voé theo cac phan doan trén than cay Keo

laiHam Vev pv R? SSE SEE MAPE
1) 2 2 3) 4) ®)

Ham 10 < 0,01 99,35 0,0005 0,0023 37,9

Ham 11 <0,01 99,13 0,0011 0,0027 417

(*) P = Mirc y nghia thong keé.

S6 liéu & Bang 1 va 2 cho thdy ca 2 ham (8)
va (9) déu ton tai & muc ¥ nghia rat cao (P <
0,01). Hé s6 R? nhan gia tri cao nhét & ham 8,
thip nhat & ham 9. Ba chi tiéu thong ké (SSE,
SEE va MAPE) déu nhan gi4 tri thip nhit &
ham 8, cao nhit & ham 9. Theo tiéu chuéin
SSEwmin, ham 8 12 ham thich hop dé xay dung
ham udc lugng Vev va Vov theo cac phan doan
trén than cay Keo lai. Nhing phan tich hoi quy
cho thdy hai ham uéc lugng Vev va Vov theo
cac phan doan trén than ciy Keo lai c6 dang
nhu ham 18 va 19. Ttr ham 18 va 19, xac dinh
duoc Vev va Vov dbi

v6i cac phan doan trén than cay Keo lai & cac
cap D khac nhau. Bang 3 dan vi du xac dinh
Vcv cua cac phan doan trén than cay Keo lai ¢
cap D = 16 cm. Phan tich s6 liéu & Bang 3 cho
théy, so v&1 Vev cua cac phan doan dugc tinh
theo cong thuc cua Smalians (Ki
Vsmalians) (Phuong phap 1), dai lugng nay dugc
tinh theoham 18 (Phuong phap 2) nhén sai 1éch
trung binh (MAPE) la 8,2%. Noéi chung, khi ap
dung cho cac cap D tir 6 &én 24cm, thi sai léch
trung binh (MAPE) gitta hai phuong phap nay
la nhd hon 10%.

hiéu:
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Vev = 0,0000864 + 3,68496E-7x(D°H) + 0,000009x(Dh?* 2%/ (D% 265135080997y
(18
)R? = 99,24%; SEE = 0,0028.
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Vov = 0,00015679 + 2,498E-7x(D?H) + 0,0000067 x(Dh%8°343/(D0->972134-1.03801y)
(19
)R? = 99,35%:; SEE = 0,0023.

Bang 3. Thé tich gb ca vé ciia cac phan doan trén than cay Keo lai é cip D = 16cm.

Cf’ip H(m (h/H) Dh(Cm ch(m3) VSmaIians(ms) (VCV/VSmaIians)
D(cm) ) ) %
@) &) ©) (4) ©) (6) ()
16 21,1 0,1 15,3 0,04787 0,04694 19
16 21,1 0,2 14,1 0,03594 0,03849 7,1
16 21,1 0,3 13,1 0,03063 0,03217 50
16 21,1 04 12,0 0,02599 0,02619 0,7
16 21,1 0,5 10,7 0,02124 0,02016 51
16 21,1 0,6 91 0,01625 0,01434 11,8
16 21,1 0,7 74 0,01132 0,00929 17,9
16 21,1 0,8 55 0,00692 0,00557 195
16 21,1 0,9 3,7 0,00356 0,00338 50
Trung 8,2
binh

3.2. Ham ojéc lojomg tong thé tich gb theo cac
phén doan trén than ciy Keo lai

Nhirg phan tich hdi quy cho thiy ham tich
lity thé tich gd ca vo (VevrL, m®) va khong vo
(VovTtL, m®) theo cac phan doan ké tir gbc dén
ngon cua ciy Keo lai & cdp D tir 6 dén 24 cm
co

dang nhu ham 20-23. O ham 21 va 23, Dh 1a
Dhcy. Bén ham nay c6 hé s xac dinh rat cao (R
> 99,8%) va sai 1éch nho (MAPE < 10%). Vi
the,

chung dugc str dung dé xac dinh VevrL va
VovrL

theo c&c phan doan trén than cdy Keo lai.

VevrL = exp(-9,5553 + 1,43838xL.n(DxH) - 0,417565%(h/H)-0.66817) (20)
R? = 99,89%:; SSE = 0,0035; SEE = 0,0057; MAPE = 4,7%.
VevrL = exp(-9,85708 + 1,40126*In(D*H) - 1,76563*(Dh/D)"5,28659) (21)
R? = 99,95%; SSE = 0,0014; SEE = 0,0036; MAPE = 8,1%.
Vovre = exp(-10,1212 + 1,50107XL.n(DxH) - 0,34892x(h/H)-0.70813) (22)
R? = 99,86%; SSE = 0,0039; SEE = 0,0061; MAPE = 7,7%.
VovTi = exp(-10,1557 + 1,44053*In(D*H) - 1,8363*(Dh/D)"5,95356) (23)

R? = 99,92%:; SSE = 0,0021; SEE = 0,0045; MAPE = 10,5%.

Nhitng phén tich hoi quy ciing cho thay ham
udc lugng hé sb KHij & cac cap D tir 6 dén 24
cmc6 dang nhu ham 24. Hé s6 hinh dang than ca
vo

(F) ctia cay Keo lai & c&c cap D tir 6-24cm ¢ dang
nhu ham 25.

KHij=0,989861(D3x H)—0,0135614(1’5105Y/i)(—4,80006><I +5,29684x1°2 - 0,769981xJ + 3,23278x (D/H))
(24)R? = 99,24%; SEE = 0,0232; MAPE =

6,6%.
F = 0,633837x(D"-0,445234xH"0,299282)
R? = 98,8%: SEE = 0,0053;: MAPE = 0,6%.

Bang 4 dan vi du xac dinh Vcvri theo cac
phan doan trén than cay Keo lai & cap D = 16

(25)

cm. Sb liu & cot 5 (Vevi) la Vevre theo céc
phan doan dugc tinh tir ham 20 (phuong phéap
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1). 86 ligu & cot 6 (Vevz) I VevrL duoe tinh (phuong phap 2). Sai 1éch trung binh tuyét dbi
tr ham 21 (MAPE) giita phuong phap 1 va 2 1a 3%. Khi
ap dung cho céc cap D tir 6 dén 24 cm, thi sai
lIéch gitta 2 phuong phap nay ¢ muc nho hon
5%.
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Bang 4. Thé tich gd cé vé tich liiy theo cac phan doan trén than cay Keo lai véi D = 16 cm

Cép D (cm) H (h/H) Dh Vevt Vevz (Vew/Vevo)
(m) (cm) (m’) (m’) %
1) ) ©) (4) () (6) ()
16 21,2 0,1 15,3 0,04643 0,04381 5,6
16 21,2 0,2 14,0 0,08403 0,09011 7,2
16 21,2 0,3 13,0 0,11568 0,12048 42
16 21,2 04 12,0 0,14169 0,14184 0,1
16 21,2 0,5 10,6 0,16170 0,15782 24
16 21,2 0,6 91 0,17575 0,17029 3,1
16 21,2 0,7 7,3 0,18469 0,18037 2,3
16 21,2 0,8 54 0,19006 0,18872 0,7
16 21,2 0,9 3,7 0,19341 0,19577 1,2
Trung binh 3,0

3.3. Thao ludn va dp dung két qua nghién
ciru

3.3.1. Thdo lu¥in

Trong nghién ctru nay, cic ham thé tich
dugc xdy dung dé st dung cho muyc dich xay
dung biéu thé tich va biéu san luong gd thu
hoach ciia rimg Keo lai. Khi biét d6 thon & cac
vi tri khac nhau trén than, thi thé tich cta céac
phan doan ¢ phan than c6 thé dugc xac dinh
theo cong thirc ciia Smalians. Thé tich doan
ngon dugc xac dinh theo thé tich hinh nén. Sau
d6 tinh thé tich toan than cdy bang cach cong
don thé tich cua cac phan doan. Nhiing tinh
todn nay co thé duoc thuc hién nho sy trg giup
ctia phan mém Excel. Tuy vay, cich tinh toan
nay mat kha nhiéu thoi gian va cong strc, nhat
1a thong ké tai nguyén ring trong Keo lai trén
khong gian rong 1on. Bé han ché nhiing khé
khan ké trén, nghién ctru nay da xay dung cac

Vev = 0,000974 + 0,000023%(D**H) + 0,000023(D%8%18 419319
Vov = 0,000648 + 0,0000219%(D?H) + 0,000019x (D0 /8984 1.90741y

Bang 5 va 6 dan két qua so sanh 3 phuong
phap xac dinh Vev va Vov cua cdy Keo lai
dugce tinh theo 3 phuong phap ké trén. O Bang
5, sbliéu & cot 3 (V1) dugc tinh theo cong thirc
cua Smalians va cong thirc hinh non. S6 liéu &
cot 4 (V2) dugc tinh theo ham 20. S6 liéu & cot
5 (V3)dugce tinh theo ham 26. O Bang 6, s6 liéu
& cot 3 (V’1) dugc tinh theo cong thic cua
Smalians va cong thiac hinh nén. Sé liéu ¢

ham wdc luong thé tich gb ca vo va khong vo
ctia cac phan doan (Ham 18 va 19) va ham tong
thé tich theo cac phan doan trén than cay Keo
lai (Ham 20-23). Ham 18-23 ciing dugc st
dungdé tinh thé tich gd thu hoach ¢ muic cay cé&
thécua rimg Keo lai.
3.3.2. S0 sanh mét sé phwong phép wéc lwong
thé tich thin cdy Keo lai

Khi biét Dh & cac vi tri khac nhau trén than,
thi hai dai lugng Vev va Vov cua cdy Keo lai
cd thé duoc xac dinh theo cong thirc cua
Smaliansva cong thirc hinh nén (Phuong phap
1). Khi biét D, H va (h/H) = 1, thi hai dai lugng
Vev vVa Vov dugce xac dinh theo ham 20 va 22
(Phwong phap 2). Theo tai liéu tham khao s6
[5], hai dai lugng Vcv va Vov cua cay Keo lai
dugc xac dinh twong tmg theo ham 26 va 27
(Phuong phap 3).

(26)
(27)
cot 4 (V)
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dugc tinh theo ham 22. S6 liéu ¢ cot 5 (V’3)
duoc tinh theo ham 27.

Phén tich s liéu & Bang 5 va 6 cho thiy,
so vOi phuong phap 1, hai dai lugng Vev va
Vov cua cdy Keo lai dugc xac dinh theo
phuong phap 2 nhan MAPE < 3,5%. So voi
phuong phép 3, hai dai luong Vv va Vov clia
cay Keo lai dugc xac dinh theo phuong phap
2 nhian MAPE < 6,0%. Nhiing tinh toéan
ciing cho thay hai phuong
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phap xac dinh tong Vev cia cdy Keo lai & cac
cap D tir 6 dén 24 cm theo ham 20 va 21 chi
khéc nhau khoang 6% (Bang 7). Nhiing so
sanh trén day cho thay ham 20 va 21 c6 thé
duoc sur dungdé xac dinh Vev va Vov cua cay
Keo lai & cac cip D tir 6 dén 24 cm. Ngoai ra,
khi biét chiéu dai cua doan gd thu hoach (h),
thi ham 20 va 22 duogc st dung dé udc lugng
thé tich gd thu hoach ca vo va khong vé cua
cay Keo lai. Khi biét duong kinh g thu hoach
& dau nho (Dhs), thi ham 21 va 23 duogc st
dung dé uéc luong

thé tich g thu hoach ca vo va khdng vo ciia cay
Keo lai.

Néu xac dinh Vevva Vov ctia cac cip D tir 6
dén 24 cm bang cong thirc V = GXHXF véi F =
0,5, thi phuong phap nay nhan MAPE [ 9% so
v6i phuong phéap 2 duoc dé xuit trong nghién
ctru nay. Khi thay F tr ham 25 vao cong thic
\
= GXHXF, thi két qua nhan dwoc Vev va Vov
cla cay Keo lai & cac cdp D tir 6 dén 24 cm
tuong tunhu tinh theo ham 20 va 21.

Bang 5. So sanh thé tich gb ca vé ciia cay Keo lai dojgre tinh theo ba phojong phap khac nhau

CapD H (m) Vi (md) AGS) Vs (m?) (VolV1) % (V2lVs) %
(cm)
1) ) 3) () (6) (7)
6 8,6 0,01374 0,01326 0,01442 3,5 8,0
8 115 0,03129 0,03038 0,03180 29 45
10 14,2 0,05765 0,05644 0,05837 2,1 3,3
12 16,7 0,09344 0,09230 0,09515 1,2 3,0
14 18,9 0,13912 0,13360 0,14296 4,0 6,5
16 21,1 0,19511 0,19577 0,20248 0,3 3,3
18 231 0,26177 0,26420 0,27433 0,9 3,7
20 25,0 0,33949 0,34415 0,35903 14 41
22 26,7 0,42864 0,43582 0,45704 1,7 46
Trung binh 2,0 46

Biang 6. So sanh thé tich gb khdng vo ciia cay Keo lai dojoc tinh theo ba phojong phap khéc nhau

CapD H (m) \'A \% V’3 (V’2/V’1) % (V’2/V’3) %
(cm) 1
1) ) ©) (4) (5) (6) (7)
6 8,6 0,01174 0,01039 0,01128 11,5 79
8 11,5 0,02665 0,02468 0,02420 74 2,0
10 14,2 0,04938 0,04711 0,04488 4,6 5,0
12 16,7 0,08084 0,07873 0,07457 2,6 5,6
14 18,9 0,12175 0,12034 0,11391 1,2 5,6
16 21,1 0,17275 0,17260 0,16299 0,1 59
18 23,1 0,23438 0,23601 0,22148 0,7 6,6
20 25,0 0,30715 0,31102 0,28879 1,3 7,7
22 26,7 0,39153 0,39798 0,36422 1,6 9,3
Trung 3,4 6,0
binh

3.3.3. Ap dung két qua nghién ciru
(a) X&c dinh thé tich ciia ting phan dogn trén
than cay Keo lai

Pé tim Vev va Vov ciia timg phan doan trén
than cay Keo lai & cAp D tir 6 dén 26 cm, thay
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twong tng D, H va Dhcy vao ham 18 va 19.
Hai ham nay chi dugc 4p dung dé xac dinh
Vev VA Vov cia timg phan doan dbi véi cac
cap D = 6- 24 cm; trong d6 than cay Keo lai
dugc phan chia thanh 10 doan bing nhau.
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(b) Xac dinh Vcv va Vov cia cdc phan doan
theochiéu dai cho trude

Khi biét D, H va h, thi Vev va Vov clia céc
phandoan duoc x4c dinh bang cach thay nhing
bién nay vao ham 20 va 22. Khi x4c dinh Vv
va Vov theo chiéu dai than cay voi do dai bat
ky (L, m), thi thay twong ung D, H va (WH) =
(L/H) vao ham 20 va 22. Téng Vv va Voy clia
toan than cay duoc xac dinh bang cach thay D,
H va (h/H)
=1 vao ham 20 va 22.

(c) Xdc dinh Vv va Vov tit gée dén duong kinh
dau nho cho truoc

O mdi cap D, khi can xac dinh tong Vev va
Vov tir gbc dén dudng kinh dau nhé cho trude
(Dh, cm), thi thay twong ung D, H va Dh vao
ham 21 va 23; trong d6 Dh 1a Dhcy. Khi tinh
tong thé tichgd thu hoach ca vo va khong vo tir
gbc dén Dh
= 3 cm, thi thay D, H va Dh = 3 cm vao ham
21 va 23.

Bang 7. So sanh thé tich gb ca vé ciia cay Keo lai dojoc tinh theo ham 20 va 21

Cap D H V (Ham 20) V (Ham 21) MA
(cm) (m) E
1) ) 3) (4) ()
6 8,7 0,01338 0,01336 0,2
8 11,6 0,03068 0,02997 2,3
10 14,3 0,05701 0,05482 3,8
12 16,8 0,09326 0,08855 5,0
14 19,1 0,14004 0,13161 6,0
16 21,2 0,19785 0,18431 6,8
18 23,2 0,26702 0,24686 7,6
20 25,1 0,34784 0,31941 8,2
22 26,9 0,44051 0,40208 8,7
24 28,6 0,54521 0,49494 9,2
Trung 6,0
binh
1ha d6i v6i mdi

(d) Xdc dinh tong Veyva Vov ciia ring Keo lai
trong m t khu viec nhat dinh

Trinh ty xac dinh tong trit lwong ciia rimg
cdy Keo lai trong mot khu vuc nhat dinh bao
gdém 5 budc. Bude 1 1ap cac 6 tiéu chuan véi
dién tich 500-1000 m? ¢ rimg Keo lai tir tudi 3
tro di. Mdi tudi rimg Keo lai can 1ap ti thiéu 3
6 tiéu chudn. Budc 2 do dac D (cm) cia tit ca
c4c cdy trong céc 0 tiéu chuan, con H (m) duoc
uée luong theo ham 1. Bude 3 tap hop s6 lidu
D va H ¢ cac 6 tiéu chuan cia mdi tudi va phan
chia D thanh cac cap D véi mdi cap D = 1-2
cm tiy theo pham vi bién dong D. Sau d6
chuyén doi sé cay & cac cap D ra don vi 1 ha.
Budc 4 sir dung ham 20 va 22 dé u6c lugng
Vev va Vov trung binh cua timg cap D; trong
d6 (h/H) = 1. Budc 5 tinh tong Vev va Vov trén
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tudi cua rung Keo lai. Pé dat muc dich nay,
truée hét nhan sé cay (n, ciy/ha) & mdi cap D
v6i Vev va Vov trung binh cua ting cép D.
Sau d6 tinh tong Vcv va Vov trén 1ha ¢ mdi
tudi bang cach cong don Vev va Vov clia cac
cap D. Cac budc trén ciing duoc 4p dung dé
xéac dinh trir lwong g thu hoach déi voi rimg
Keo lai. Sau d6 téng hop trit lwong gd ciy
ding va gd thu hoach ddi véi cac tudi cua
rimg Keo lai trong khu vuc nghién ctru bang
cach nhén dién tich ¢émdi tudi véi Vev va Vov
trung binh trén 1 ha.
4. KET LUAN

Thé tich g6 cua cac phan doan trén than
cay Keo lai duoc x4c dinh theo cong thirc thé
tich hinh nén cut, cong thirc ctia Newton hodc
congthirc cua Smalians. Phuong phap nay kho
ap dung trong trudng hop 1ap biéu thé tich gd
cay
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dung va gb thu hoach. Nghién ctru nay da xay
dung cac ham uéc luong thé tich gd cua cac
phan doan trén than cay Keo lai dya theo 3
bién du doan D, H va Dh. Tong thé tich gb cua
cac phan doan trén than cay Keo lai dugc udc
luong theo ham véi 3 bién du doan D, H va
(H). Nhitng ham thé tich nay khéng chi cho
phép tinh thé tich gd thu hoach cua cic doan
g6 theo yéu cau cua thi truong, ma con cé thé
dé xac dinh tong thé tich gd thu hoach cta toan
than cdy Keo lai. Nhom tac gia kién nghi cac
co s& 1am nghiép co thé ap dung két qua cua
nghién ctru nay dé xac dinh thé tich gd thu
hoach cta rimg Keo lai tir cap D = 6-24 cm.
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