Tap chi KHLN Sé 2/2022
©: Vién KHLNVN - VAFS
ISSN: 1859 - 0373

Pang tai tai: www.vafs.gov.vn

NHUNG HAM PO THON THAN CAY

KEO LAl (Acacia auriculiformis x Acacia mangium)

G KHU VUC PONG NAM BO

Nguyén Vin Thém', Trin Thi Ngoan?,

Nguyén Thanh Minh®, Vii Pinh Huéng®, Nguyén Xuin Hai®
"Héi Khoa hoc va K7 thudt Lam nghiép TP. HCM
2 Truong Dai hoc Lam nghiép - Phdn hiéu tinh BDong Nai
7 Trung tam Nghién ciru thuc nghiém Lam nghiép Nam B¢
*3 Trung tam Ung dung Khoa hoc K7 thudt Lam nghiép Nam B¢

T khoa: Do thon
than, than ca vo, than
khong vo, ham d¢ thon
than, san lugng gd thu
hoach

Keywords: Stem taper,
insidebark stem,
outsidebark stem,

stem taper function,
commercial timber yield

TOM TAT

Céc ham d¢ thon than cdy dugc st dung dé uée luong va du doan thé tich
than cdy dimg va san luong gd thu hoach. Hién nay 1am hoc va diéu tra rimg
van con thiéu cic ham d6 thon va ham san luong gd thu hoach déi véi ring
trdng keo lai. Muc tiéu ciia nghién ciru nay 1 xay dung dugc nhimg ham d6
thon dé udc luong thé tich than ca vo, thé tich than khong vo va san lugng gb
thu hoach ddi vé6i rimg trdng keo lai. Cac ham dd thon than cay keo lai dugc
xdy dung tir 80 cdy tiéu chuan ¢ cap duong kinh tir 4 - 24 cm. Ham d thon
thich hop duoc kiém dinh tir 6 ham dy tuyén. Kha nang tmg dung cia cic
ham d6 thon dwoc kiém dinh tir 5 cdy ¢ cap dudong kinh tir 10 - 20 cm. Céc
ham thé tich va ham san luong gd thu hoach & muic ciy c4 thé duoc xdy dung
theo ham don bién; trong d6 bién dy doan 1a dwong kinh than ngang nguec.
Két qua nghién ctru cho thdy 6 ham nay déu mé ta tét do thon than cay keo lai
& mirc y nghia P < 0,01. Ham d¢ thon do Nguyén Vin Thém d& xuat 13 ham
thich hop nhat dé xay dung ham d¢ thon than ca vo va ham do thon than
khong vo clia cdy keo lai. Cac ham do thon, cac ham thé tich va san luong g
thu hoach d&u nhén sai 1éch nho hon 5%.

Stem taper function for Acacia hybrid trees in southeastern region

The tree stem taper functions are used to estimate and predict the standing
stem volume and commercial timber yield. At present, silviculture and forest
inventory are still lacking in stem taper and commercial timber yield
functions for Acacia hybrid plantations. The objective of this study was to
construct tapered functions to estimate the insidebark and outsidebark stem
volume and commercial timber yield for Acacia hybrid plantations. The stem
taper functions were constructed from 80 sample trees of the diameter at
breast height (DBH) from 4 - 24 cm. The appropriate stem taper functions
were tested from 6 candidate functions. The applicability of the taper
functions was tested from 5 trees at the diameter classes from 10 - 20 cm. The
stem volume and commercial timber yield functions at the individual tree
level were constructed as univariate functions; where the predictive variable
is DBH. Research results show that these six functions described well the
stem taper of Acacia hybrid trees at the significance level of P < 0.01. The
taper function proposed by Nguyen Van Them is the most appropriate
function to construct the insidebark and outsidebark stem taper functions of
Acacia hybrid trees. These stem taper functions, volume and commercial
timber yield functions received less than 5% error.

77



Tap chi KHLN 2022

Nguyén Van Thém et al., 2022 (S 2)

1. PAT VAN DE

Puong kinh than cay gd giam dan tir gbc dén
ngon. Pudng cong biéu dién su suy giam
dudng kinh than cay gb tir gbc dén ngon duoc
goi 1a d6 thon than cAy gb hay hinh dang than
cdy gb. Hinh dang than cdy gd thay dobi tuy
theo chiéu cao va tudi, diéu kién lap dia va
phuong thirc 1am sinh... B§ thon than cay dugc
stt dung dé udc lugng khong chi thé tich cac
phan doan gd véi chiéu dai bét ky, ma con ca
thé tich than cdy dung, thé tich gd san pham va
sinh khoi than. Vi thé, x4c dinh do thon than
cay la mdt nhiém vy quan trong cua cia lam
hoc, diéu tra va quan 1y rimg. Trong lam hoc,
dd thon than cay dugc st dung dé xé4c dinh anh
huong cua lap dia, dac tinh quén thu va
phuong thirc 14m sinh dén cdy gd va quan thu
(Nguyén Van Thém, 2002). D9 thon than ciy
¢6 thé duge mé ta béng mot ham véi mot hoac
nhiéu bién du doan khac nhau. Mot sb tac gia
(Kozak, 2001, 2004; Lee, 2003; Sharma va
Zhang, 2004; Daesung et al., 2017; Tang et
al., 2017) da xay dung cac ham do thon vdi
nhiéu bién du doan khac nhau; trong dé ba
bién du doan thuong duoc sir dung 13 dudng
kinh & vi trf 1,3 m cach mat dat (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 gé ¢ thé & dang ham tuyén
tinh va ham phi tuyén tinh. O Viét Nam, mot
s6 tac gia (Nguyén Ngoc Lung va Pao Cong
Khanh, 1999; Vii Tién Hinh, 2012) di x4y
dung cac ham thé tich va ham do thon déi véi
nhitng loai cdy gd khac nhau. Rung keo lai
(Acacia auriculiformis x Acacia mangium)
duoc tréng tap trung ¢ khu vuc BDong Nam BJ.
Viéc thong ké trit lugng gd cdy dung va trix
luong gd san pham dbi véi loai rimg nay doi
hoi phai ¢6 cac biéu thé tich va biéu gd san
pham. Tran Thi Ngoan (2019) d3 xiy dung
biéu thé tich than cdy ding d6i véi rumg keo
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lai tai Dong Nai. Hién nay nganh 1am nghiép &
céc tinh Pong Nam Bo van con thiéu biéu san
lugng ddi véi rimg keo lai. Dicu d6 gy ra
nhitng khé khan cho diéu tra, quan 1y va phan
tich hiéu quéa kinh doanh rung Keo lai. Cac
ham d6 thon than cay gd khong chi dugc xiy
dung tir nhitng ham du tuyén sin cd, ma con
phat trién thém nhiing ham méi. Mit khac, do
chinh xdc cia cac ham d¢ thon than khong chi
phu thudc vao dung luong miu, dang ham va
) lugong bién du doan, ma con phu thudc vao
phuong phép xay dung cdc ham hoi quy. Xuét
phat tir nhitng van dé dat ra trén day, muc tiéu
cua nghién ctru nay la xay dung dugc ham do
thon va ham san luong gb thu hoach dé thdng
ké thé tich than ca vo, thé tich than khéng vo
va san luong gb thu hoach & muc cdy ca thé
ctia rimg trong Keo lai.

II. PHUONG PHAP NGHIEN CUU
2.1. P6i twong va dia diém nghién ctru

Déi tugng nghién ciru 1a rimg trong Keo lai tir
3 - 10 tudi. Mat d6 trong rumg ban dau tir
1.100 cay/ha dén 2.200 cay/ha. S6 liéu vé do
thon than cay Keo lai dugc thu thap tai huyén
Xuan Loc va huyén Vinh Ciru thudc tinh Dong
Nai, huyén Bén Cat va huyén Phu Gido thudc
tinh Binh Duong. Thoi gian nghién ciou tr
2018 - 2019. Khu vuc nghién ciru mang dac
tinh chung cua khi hau nhiét doi gié6 mua.
Hang ndm khi hau phan chia thanh hai mua
mua va kho rd rét. Mua mua kéo dai 6 thang tir
thang 5 dén thang 11, con mua kho tir thang 12
nam trude dén thang 4 nam sau. Nhié¢t do
khong khi dao dong cao tir 23,9 - 29,0°C.
Luong mua dao dong tir 2.400 - 2.800 mm/nam.
D6 4m khong khi trung binh 80%. D6 cao dao
dong tir 80 - 120 m so voi mat bién. Rurng Keo
lai dugc tréng trén dat xam phat trién tir phu sa
cd, dat ndu do trén d4 bazan va dit do vang
trén da phién sét.
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2.2. Phwong phap thu thap 50 liéu

Gia dinh réng khong cd su khac biét vé do
thon than ca vé (Dhcy, cm) va d§ thon than
khong vo (Dhoy, cm) cua nhitng cay Keo lai
c6 cung kich thude (D, H). Theo gia dinh nay,
hai thanh phan Dhcy va Dhoy ciia cay Keo lai
dugc xac dinh tir 85 cay tiéu chuan trong cac 6
tiéu chudn hinh vudng véi dién tich 500 m’
(20 x 25 m). Nhiing cdy tiéu chuan duoc chon
tir tudi 3 - 10 nam. Trong s 85 cdy tiéu chuan,
80 cay duoc str dung dé xay dung ham do thon,
con 5 cdy dung dé kiém tra kha ning tmg dung
cta cac ham do thon. Pic trung thdng ké cua
80 cay tiéu chuan duoc tong hop & (bang 1).
Céc cay tiéu chuén dugc chit ha cach mat dat
10 cm. Chiéu dai than cdy tiéu chuin (H, m)
duoc xac dinh béng thudc day vdi do chinh
xac 1,0 cm. Than cay dugc phan chia thanh
cac phan doan véi chiéu dai (L) 100 cm, con
doan ngon co chiéu dai (Ly) trén dudi 100 cm.
Puong kinh than ca vo tai vi tri 1,3 m (Dcv,
cm) va duong kinh than khoéng vé tai vi tri
1,3 m (Doy, cm), duong kinh than ca vo va
duong kinh than khong vo & dau 16n (twong
tng Dicy va Dioy) va dau nhd (twong tng
Dycy va Dyoy) ciia mbi phan doan dugc xac
dinh b%lng thudc Panme vdi d6 chinh xac 0,1

mm. Poan ngon dugc do chiéu dai (Ln, cm) va
dudong kinh ddy (Dy, cm). Thé tich gd san
phdm (thu hoach) ca vo (Vspcy, m®) va thé tich
g6 san phdm (thu hoach) khéng vé (Vspoy, m’)
dugce xéc dinh tir gbc dén Dhey > 3 cm.

2.3. Phwong phap xir Iy s6 liéu

Trinh ty xur 1y s6 liéu bat dau tir xdy dung céc
ham Dhcy va Dhoy. Sau d6 str dung cac ham
d6 thon nay dé udc lugng thé tich than ca vo
(Vey, m?), thé tich than khong vo (Voy, m?),
thé tich gd san phim ca vo (Vspey, m’), thé
tich gd san phdm khong vo (Vspoy, m’) va
hinh s6 than ca vo (Fey). Tir 85 cdy tiéu chudn,
str dung 80 cay dé xay dung cic ham Dhey va
Dhoy, con lai 5 cay & cép D =10 -20 cm duoc
sir dung dé kiém tra kha ning tmg dung cia
cac ham do thon. Cac ham dd thon dwgc kiém
dinh tir 6 ham du tuyén 1 - 6 (bang 2). Céc
ham 1 - 6 dugc kiy hi¢u tuwong ung la
Forslund90, Muhairwe99, Kozak01, Lee03,
Sharma04 va Them22. O ham 1 - 6, D (cm) =
duong 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 géc dén nhitng vi tri khac nhau trén thén;
Y = (WH); Xi= (1 - Y"1 -0,01""; X, = H
-h)/(H - 1,3); Z=(H/D); Z = (h/1,3).

Bang 1. Pic trung thong ké ciia nhitng cy tiéu chuan.

A (tudi) Sécay | Dbg(cm) | Min | Max S | Hbq(m) | Min | Max EX]
(1 (2) @) 4) ®) (6) (7) 8) ©) (10)
3 3 2,0 2,0 24 | 0,20 9,1 9 10 0,30
4 10 6,4 4.8 69 | 0,75 11,9 6 19 3,78
5 18 8.8 7.5 99 | 0,76 13,2 9 16 1,45
6 24 11,5 10,0 | 12,8 | 0,62 17,3 15 21 1,42
7 16 14,3 130 | 16,9 | 1,21 20,1 17 25 2,54
8 3 17,6 17,0 | 182 | 046 23,7 21 27 2,79
9 3 19,3 19,1 | 19,6 | 0,22 24,0 23 25 1,20
10 3 23,3 22,0 | 24,0 | 0,88 24,5 24 25 0,34

Téng sb 80
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Bing 2. Nhitng ham dy tuyén dé xay dung ham do6 thon than cay keo lai

TT Ham Dang ham dw tuyén: Tac gia
1 (Dh/D) = (1 - Y®')'"2 Forslund (1990)
2 Dh = ay Da2(1 _ W)(33Y +a4Y"2 + a5/Y +aBY3 +a7D + a8(D/Y)) Muhairwe (1999a)
3 Dh = as Dazxi(a3 + ad/exp(D/H) + a5DAXi + a6Xi*D/H)) Kozak (2001 )
4 Dh = a;D?%(1 - Y)®3Y"2*24v+25) Lee (2003)
5 Dh? = a;D?X 2%~ (@2 * a3Y + a4¥"2) Sharma-Zhang (2004)
6 Dh = ay Daz(a3 _ W)(a4y +a5YA2 + abYA3 + a7(D/H)) Thém (2022)

Céc hé s6 hoi quy va 1,15

nhitng théng ké sai léch cua 6 ham du tuyén
dugc x4c dinh bang phuong phap phén tich hoi
quy va twong quan phi tuyén tinh cua
Marquartz. Muc d6 quan hé gitta Dhcy va
Dhovy v6i céc bién du doan duge danh gia theo
hé s6 xéac dinh (Rz; Cong thuc 7). Sai léch cua
cac ham d6 thon du tuyén so voi d6 thon thuc
té dugc danh gia theo 4 tiéu chuan: (1) Téng
sai 1éch binh phuong (SSR; Cong thuc 8); (2)
Sai s6 chuin cua wdc luong (SEE; Cong thirc
9); (3) Sai s6 tuyét ddi trung binh (MAE; Cong
thirc 10a) va sai s6 tuyét dbi trung binh theo
phan tram (MAPE; Cong thiic 10b); (4) Sai s6
trung binh (ME; Céng thic 1la) va sai sd
trung binh theo phan tram (MPE; Céng thirc
11b). Mtric do phu hop cua cadc ham so véi do
thon thuc té cuia cay keo lai dugc dénh gia theo
tiéu chudn thong tin Akaike (Cong thuc 12). 0
cong thuc (7) - (12), Dh; va Dh; twong ung la
d6 thon thuc té va do thon uée lugng; Dhg, la
d6 thon trung binh thuc té; n = dung lugng
quan sat; p = s6 tham s ctia ham d6 thon. Muc
dich ctia phan tich hdi quy 1a xac dinh ham
udce lugng d6 thon than cay keo lai vdi sai Iéch
nhd nhéat. Theo muc dich nay, trudc hét so
sanh hé s6 R* va cac théng ké sai léch (SSR,
SEE, MAE, MAPE, AIC) ctia 6 ham du tuyén.
Sau d6 chon ham d¢ thon thich hgp theo 2 ti¢u
chuin SEEy;, va SSRumin; trong do tiéu chuin
uu tién 1a SSRyi,. Kha ndng Gng dung cua
ham d¢ thon than cay keo lai dugc danh gia
theo tiéu chuan ME, MPE va MAPE.

) ¥~ 1.m(Dh; - Dhy)*
2 =1,n)(Dh; - Dhgg)

R*=[1 51100 (7)
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SSR = Y - 1. ny(Dh; - Dhy) (®)

SEE =~ | >R )
n-p

MAE = |(Dh; - Dhy)/n| (10a)
MAE

MAPE =5, = 100 (10b)

ME = (Dh; - Dhy) (11a)

Dh; - Dh
MPE=£TQIOO (11b)
AIC = nLn(SSR/n) + 2p (12)

Sau khi xac dinh dugc hai ham Dhcy va Dhoy
thich hop, thé tich ciia mdi phan doan trén than
cay 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 luong Vey va Voy 1a tong
thé tich ctia cac phan doan cong véi thé tich
doan ngon (Vy, m’ ). Hai dai lugng Vgspey va
Vspov 12 tong thé tich than tir gdc dén Dh < 3,0
cm. Hiéu sb gitta Dhey va Dhoy 1a duong kinh
vo (Ky, cm). Hiéu sb gitta Vey va Voy 1a thé
tich vo (Vy,, m°). Ty 1& giita Vey va thé tich
hinh vién tru vdi duong kinh tai vi tri 1,3 m
tinh tir gbc 1a hinh sb than cay ca vo (Fev).
Ham udc luong H, V; (Vi = Vcv, Vov, Vseey,
Vspov), Ky va Fey duge udce lugng twong tmg
theo ham 13 - 16; trong d6 Y = (WH),
D = duong kinh tai vi tri 1,3 m, con m, a, b, ¢
va k 14 c4c tham s6 cia ham u6c lugng. Cac
budc phan tich hdi quy va twong quan duogc
thuc hién bang phan mém théng ké
STATGRAPHICS Centurion XV.I 15.1.02.
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H = m*exp(-b*D"-c) (13) nho nhit & ham Them22 (twong tng SSR =
V. = a*Drb*HAC (14) 14125 va AIC = 257,66, déi Vo’ihDh)cv; ss%l -
A » 1.415,2; AIC = 259,7 d6i voi Dhgy), cao nhat

OV — 2 V(. (@4Y +a5Y"2 +a6Y"3 +a7(D/H)) ’%5 ) )
Ky =Dh=2D%a; -\[Y) |5, © ham Forslund90 (twong ing SSR = 2.541.1
(I3) " V4 AIC = 917,6 d6i véi Dhey; SSR = 2.135,1;
Fcy = m*exp(-b*D) + k (16)  AIC = 719,0 dbi v6i Dhey). Bdi v6i Dhey, so

IIL KET QUA VA THAO LUAN
3.1. Ham d¢ thon than cay keo lai

Heé sb xac dinh (R?) va thdng ké sai 1éch (SSR,
SEE, MAPE, MPE va AIC) cua cic ham udc
lwong d¢ thon than ca vé va do thon than
khong vo ddi véi cay keo lai dugc ghi lai &
bang 3 va 4. Sau ham du tuyén dé udc luong
Dhcy va Dhoy cua cady keo lai déu ton tai
(P < 0,01). H¢ s6 R? nhan gia tri cao nhét &
ham Them?22 (twong tmg 93,7% ddi v&i Dhey;
93,3% dbi voi Dhoy), thdp nhit & ham
Forslund90 (twong tmg 88,6% d6i v&i Dhey;
89,8% dbi v6i Dhoy). Sai s6 SEE nhan gia tri
nhé nhat & ham Them?22 (twong tng 1,116 d6i
v6i Dhey; 1,117 d@6i véi Dhoy), cao nhét &
ham Forslund90 (twong tng 1,494 ddi véi
Dhcy; 1,369 ddi véi Dhoy). Sai sd trung binh
theo phan traim (MPE) cua ham Forslund (90)
mang gia tri duong, con 5 ham khac mang gia
tri 4m. Hai tiéu chuan SSR va AIC nhén gia tri

sanh vgi SSR cua ham Them?22 (100%), gia tri
ndy ¢ ham Forslund90, Muhairwe99,
Kozak01, Lee03 va Sharma04 16n hon tuong
ung 79,9%; 2,0%; 24,6%; 20,0% va 24,2%.
Tuong tu, sai 1éch nay & ham Dhoy tuong Ung
la 50,9%; 2,6%; 25,7%; 18,9% va 24,5%.
Theo phan hang, hai ham Them22 va
Muhairwe99 tuong Gmg xép hang 1 va 2. Theo
tiéu chuan SSRysi,, ham Them22 1a ham thich
hop nhit dé uéc lugng Dhey va Dhoy cia cay
keo lai. Tir s6 liéu & Bang 3 va 4, hai ham Dhcy
va Dhoy cua cdy keo lai theo ham Them?22
duoc viét dudi dang ham 17 va ham 18.

Dhey = 1,17083*D%%2%7(1,2387 - \[Y)*

K = (- 1,73367*Y +2,86534*¥Y"2 -
0,59697*Y"3 + 1,18482*D/H) (17)

Dhov = 1,11029*D%*7%*"(1,21878 - \[Y)M

M = (- 1,69246*Y + 2,49357*Y"2 -
0,14628*Y"3 + 1,25189*D/H) (18)

Béang 3. Cac ham udc lugng do thon than ca vo cua cay keo lai

Tham sb, Cac ham duy tuyén:
Sai léch Forslund90 Muhairwe99 Kozak01 Lee03 Shamar04 Them22
(1) (2) 3) 4) (5) (6) ()
a4 1,58459 1,81457 1,29773 1,58258 1,02476 1,17083
az 0,96681 0,75686 0,93193 0,87743 2,14243 0,95285
as 0,83549 21,44650 1,55515 - 0,3801 1,23870
as -0,79429 - 8,46683 -2,2115 0,58930 -1,73367
as 0,01645 - 0,05510 1,47228 2,86534
as 0,49758 - 14,1477 - 0,59697
ar 0,00197 1,18482
as - 0,00222
Pq <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
R? 88,6 93,6 92,1 92,4 92,4 93,7
SSR 2.541,1 1.440,3 1.760,0 1.694,5 1.753,7 1.412,5
SEE 1,494 1,128 1,245 1,221 1,242 1,116
MAPE 12,8 10,3 12,6 9,8 9,6 9,7
MPE 9,6 -2,7 -4,8 -1,0 -04 -2,8
AIC 917.,6 281,8 506,5 461,3 4984 257,6
Hang 6 2 5 3 4 1
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3.2. Kiém dinh kha ning tng dung déi voi
ham d¢ thon thén cay keo lai

Gia tri Dhey va Dhoy cia 5 cay kiém tra duoc
udce luong tir ham 17 va 18 tuwong tmg nhan sai
s6 hé théng (ME, MPE) duong va 4m (Bang 5).
So vé6i 5 cay kiém tra, sai s6 (MPE) u6c lugng
Dhcy tir ham 17 dao dong tir - 5,3% dén 5,8%;
trung binh 2,7%. Tuong tu, sai s6 uée luong
Dhgy tir ham 18 nhan sai 1&ch tor - 7,4% dén
7,6%; trung binh 1,4%. V& co ban, so véi do

thon cuia 5 cay kiém tra, sai léch tuyét ddi trung
binh (MAPE) ctia ham 17 va 18 tuong ung la
4,8% va 6,6%. Theo s liéu & bang 3 va bang 4,
gi4 tri MPE d6i véi Dhey va Dhoy cua 80 cdy
déu nho hon - 5%. Trong diéu tra rimg, yéu
cau ddi véi sai s6 thong ké cdy gb va quan thu
thuong khong vuot qua + 10%. Sai s6 ciia ham
17 va ham 18 nam trong pham vi cho phép ctia
diéu tra rimg. Vi thé, hai ham nay dugc sir dung
dé woc luong Dhey va Dhoy cua cay keo lai.

Bang 4. Cac ham udc lugng do thon than khong vo cua cay keo lai

Tham sé, Cac ham dw tuyén:
Sai léch Forslund90 Muhairwe99 Kozak01 Lee03 Shamar04 Them22
(1) (2) (3) (4) (5) (6) (7)
as 1,40456 1,78218 1,22089 1,51726 0,91227 1,11029
as 1,00564 0,74177 0,93398 0,87487 2,15188 0,95764
as 0,98625 24,8179 1,97049 - 0,3951 1,21878
as -1,17219 -9,28413 -2,6312 0,70816 - 1,69246
as 0,01824 -0,05777 1,62878 2,49357
as 0,83925 - 17,0408 -0,14628
az 0,00204 1,25189
ag - 0,00238
Pa <0,01 <0,01 <0,01 <0,01 <0,01 <0,01
R? 89,8 93,1 91,5 92,0 91,7 93,3
SSR 2.135,1 1.452,0 1.779,5 1.682,2 1.762,4 1.415,2
SEE 1,369 1,132 1,252 1,217 1,245 1,117
MAPE 11,4 11,7 15,5 11,0 11,5 11,2
MPE 3.4 -3,1 -6,9 -1,0 -1,6 -35
AlC 719,0 291,0 519,1 452,9 504,1 259,7
Hang 6 2 5 3 4 1

3.3. Uéc lwgng d¢ thon than ciy keo lai
DPuong kinh ca vo va duong kinh khong vo &
cac vi tri khac nhau trén than cay keo lai dugc
udc lugng tuong ung tr ham 17 va ham 18.
Béng 6 ghi lai tém tit Dhey va Dhoy clia cdy
keo lai theo cdp D = 14 - 20 cm. Hinh thai do
thon than cdy keo lai tir cdp D = 12 - 20 cm
duogc biéu dién & hinh 1 va 2. Diém uén cta do
thon than cay keo lai xuat hién & d6 cao 2,0 m
tinh tir gc.
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3.4. Cac ham san lwong ddi véi cy keo lai
Tir s6 lidu cuia 80 cAy tiéu chuan va hai ham
Dhcy va Dhoy (Ham 17 va 18), xéc dinh dugc
cac ham udc hl’O‘Ilg H, Kv, FC\/, ch, ng,
Vspey va Vgpoy (Ham 19 - 25). Cac ham nay
déu ton tai & mirc ¥ nghia rat cao (P < 0,01) va
sai léch rat nho (MAPE < 2,1%). Hién tugng
ndy xay ra la vi chung déu duoc uéc luong tir
ham Dhcy va Dhoy. Vi thé, cac ham ndy duoc
str dung dé wdc lugng cac thanh phan san lugng
& muc cy ca thé cua rimg keo lai. Bang 7 dan
két qua u6e luong mot sb thanh phan san lugng
ctia cdy keo lai tir cAp D =10 - 20 cm.
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Bang 5. Kiém dinh sai 1éch ciia cic ham d¢ thon than cay keo lai

Sai léch déi véi Dhey: Sai léch déi véi Dhoy:
TT cay

Dcv (cm) ME MPE Dov (cm) ME MPE

1 12 0,253 5,8 11,3 0,335 7,6

2 14 0,342 53 13,2 0,427 6,8
3 16 0,654 4,1 15,1 -0,672 -7.4
4 18 -0,763 -53 17,0 - 0,652 -5,6

5 20 0,327 3.7 18,9 0,562 55

Trung binh 0,163 2,7 0,001 1,4

Bang 6. Do thon than ca vo va do thon than khong vo theo cdp dudng kinh cua cay keo lai

Do thon (Dh, cm) theo cép D (cm) cuia cay keo lai:
h (m) 14 16 18 20
Dhcv Dhov Dhcv Dhoy Dhcv Dhov Dhcv Dhov
0 17,4 16,6 19,9 19,1 22,5 21,5 251 24,0
4 12,5 1,7 14,2 13,3 15,9 14,9 17,6 16,4
8 10,7 9,9 12,3 11,3 13,7 12,7 15,2 14,0
12 8,1 7,3 9,7 8,8 11,2 10,2 12,6 11,4
16 47 3,8 6,2 53 7,7 6,7 9,2 8,0
20 1,5 0,8 2,9 2,0 4.1 3,2 5,4 43
H =491,831*exp(- 5,30238*D" - 0,188026) (19)

r=176,1%; SEE = 2,1; MAE = 1,5; MAPE = 10,0%.
Ky = 0,0594997*D"0,985182%(1,42285 -\[Y)’

J=(-0,971957*Y + 1,72205*Y?* - 0,92573*Y> + 0,198554*(D/H)) (20)
R?=95,1%; SEE =+ 0,051; MAE = 0,011; MAPE = 2,6%.

Fev = 1,42916*exp(- 0,234929*D) + 0,414831 (21)
r=99,5%: SEE = 0,0055; MAE = 0,0039; MAPE = 0,82%.

Vev = 0,000172*%D,98343*HA0,523206 (22)
R?=99,98%; SEE = 0,0021; MAE = 0,0014; MAPE = 2,0%.

Vov = 0,000188*D"2,07595*H"0,373197 (23)
R?=99,98%; SEE = 0,0019; MAE = 0,0013; MAPE = 2,1%.

Vepev = 0,0001671*%DA,97225%H70,542544 (24)
R?=99,98%: SEE == 0,0021; MAE = 0,0013; MAPE = 2,0%.

Vspov = 0,00015275*%D*1,99347%H70,516608 (25)

R? =99,99%; SEE =+ 0,0019; MAE = 0,0013; MAPE = 2,1%.
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Dhey (em)

0 2 ¥ 6 8 10 12 14 16 18 20 2 2
----- D={2em=---D=14---D=16—=D=18 —D=20

Hinh 1. D) thj biéu dién dudng kinh ca vo
6 nhitng vi tri khdc nhau trén than cay keo lai

Phan tich sb liéu & bang 7 cho théy Fcv cua
cdy keo lai giam déan tir cdp D = 10 cm (0,551)
dén cip D = 24 cm (0,420); trung binh 0,459.
Ty 1€ gitta Vov va Vey 12 89,6%, con lai
10,4% 1a thé tich vo. So vé6i Ve, san luong gd
thu hoach cd vo (Vspey) va san luong gS thu
hoach khong vé (Vspoy) tuong ung 1a 99,0%
va 88,8%.

Trit lugng gb cay dung ca vo (Mcy, m*/ha) va
khong vé (Moy, m’/ha), san luong gd thu
hoach ca vé (Mspcy, m’/ha) va khéng vé
(Mspov, m’ /ha) & muc quﬁn thu duoc xac dinh
theo hai phuong phép. Phuong phap 1 1a xéac
dinh bén thanh phén Mcv, Moy, Mgpey va
Mspoy) tlr céc cdy trén 6 tiéu chuan. Theo
phuong phép nay, viéc théng ké bén thanh
phan ké trén duoc thuc hién theo 3 budc.
Budc 1 1a thong ké D cua cac cdy trén 6 tiéu
chuin & nhitng tudi khac nhau, con H duogc
udc lugng theo ham 19. Bude 2 1a xac dinh
Vevi, Vovi, Vseevi va Vspovi cho tung cay
trén 6 tiéu chuan tuong (mg theo ham 22 - 25.
Budc 3 la c@ng d@)n Vevi, Vovi, Vseevi va
Vspovyi cua cac cay trong cac 6 ti€u chuan va
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Hinh 2. D thi biéu dién d¢ thon ca vo
va dg thon khéng vo cia céy keo lai
o cép D=16 cm.

quy dbi ra don vi 1 ha. Phuong phép 2 1a xéc
dinh bén thanh phﬁn (Mcv, Moy, Mgpey va
Mspoy) tir phan b sb cay (Nj, cay) theo cép D
d6i voi mdi tudi. Phuong phip nay gia dinh
phan b s6 cdy (Nj, cdy) theo thé tich (V, m’)
& cac cap D 1a phan bd tiém cén phan bd
chuan. Theo gia dinh nay, viéc thong ké bon
thanh phén (Mcv, Mov, MSPCV va Mspov)
duoc thuc hién theo 5 budc. Bude 1 1a théng
ké D ciia cic cdy trén 6 tiéu chuan & nhing
tudi khac nhau, con H dugc udc lugng theo
ham 19. Budc 2 1a tip hop so ciy trén cac 6
tiéu chuan va thiét 1ap bang phan bé sé ciy
(N, cdy) theo cac cdp D (cm) & mdi tudi hodc
cap tudi va quy d6i ra don vi 1 ha. Budc 3 1a
xdc dinh gia tri trung binh cia Vevi, Vovi,
Vgpevi va Vspovi theo céc cap D tuong ung
theo ham 22 - 25. Budc 4 1a xac dinh Mcvy;,
MOVi: MSPCVi va MSPOVi o 1’1’161 Cé{.p D b%lllg
cach nhan N; (cay/ha) vdi gid tri trung binh
cua VCVi, VOVi, Vspc\/i va VSPOVi & cac Cép D.
Budc 5 1a xéc dinh bon thanh phin (Mcv,
Mov, Mgpcy va Mgpoy) bang cach cong don
MCVi, MOVi, MSPCVi va MSPOVi theo Cép D.
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Bang 7. Biéu udc luong chiéu cao, hinh s, thé tich than cdy dimg va thé tich g san pham
theo cap duong kinh va chiéu cua cay keo lai.

D(cm) | H(m) Fov Vey(m®) Vov(m®) Vspcv(m®) Vspov(m®) (Vspov/Vev) %

(1) (2) (3) (4) (5) (6) (7) (8)

10 15,8 0,551 0,0701 0,0627 0,0700 0,0599 854

12 17,7 0,500 0,1070 0,0957 0,1069 0,0937 87,6

14 19,5 0,468 0,1526 0,1365 0,1525 0,1355 88,8

16 211 0,448 0,2074 0,1856 0,2072 0,1852 89,3

18 22,6 0,436 0,2716 0,2431 0,2714 0,2440 89,8
20 24,0 0,428 0,3455 0,3095 0,3452 0,3107 89,9
22 254 0,423 0,4293 0,3848 0,4288 0,3858 89,9
24 26,6 0,420 0,5231 0,4694 0,5226 0,4693 89,7

Trung binh 88,8

3.5. Thao luan tiéu chuan kiém dinh mac do phi hop cua cac

Trong nghién ciru nay, d§ thon than cay keo
lai dugc kiém dinh tir 6 ham du tuyén. Céc
ham nay c6 s6 bién du doan tir 4 (Sharma04)
dén 8 (Muhairwe99). Ham udc lugng Dhey va
Dhoy tir 6 ham nay déu ton tai & muc y nghia
rat cao (P < 0,01). Vi thé, sau ham nay c6 thé
dugc st dung dé xdy dung ham d¢ thon than
cdy keo lai tai khu vuc Pong Nam B¢. Tuy
vay, khi sir dung 6 ham nay dé xay dung ham
d6 thon than cay keo lai, thi ham Them?22 xép
hang 1, hang 2 1a ham Muhairwe99. Vi thé, hai
ham Them22 va Muhairwe99 1a ham thich hgp
dé xay dung ham do thon than cay keo lai.
Nghién ciru ciia Deasung Lee va dong tic gia
(2017) cho thay ham Muhairwe99 mb ta tot do
thon than cay Thong d6 Han Quoc (Pinus
densiflora) va Thong trang Han Qudc (Pinus
koraiensis). Sau khi kiém dinh 28 ham du
tuyén, Tang va dong tac gia (2017) nhan thay
ham Muhairwe99 phu hop véi do thon than
cay Cang 10 Trung Qudc (Betula alnoides). Tix
nhitng thao luan trén day cho thiy, ham do
thon thich hop khoéng chi phu thudc vao loai
cdy gb, ma con vao cac ham du tuyén va cac

ham théng ké.

IV. KET LUAN

Nghién ctru nay xay dung ham d¢ thon than
cay keo lai & khu vuc Bong Nam B¢ dua theo
6 ham du tuyén. Cac ham nay déu mo ta tot do
thon than cay keo lai & muc y nghia P < 0,01.
Ham d6 thon do Nguyén Van Thém dé¢ xuit
trong nghién ctru nay 1a ham thich hop nhat dé
mo ta do thon than ca vo va d0 thon théan
khong vo cua cay keo lai. Hai ham d¢ thon
nay nhén sai s 4m nho hon 5%. Nghién ctru
ndy ciing x4y dung cdc ham san luong gb ciy
ding va san luong gd thu hoach & muc cay ca
thé cua rimg keo lai. Cac ham nay déu mo ta
t6t san lugng gd cdy dung va san lugng gb
thu hoach & muc y nghia P < 0,01. Cac don vi
trong rimg va cong ty 1am nghiép ¢ khu vuc
bong Nam B§ cod thé su dung cac ham do
thon, ham san lugng g cdy dimg va ham san
luong gb thu hoach dé xac dinh thé tich gd
cdy dung va thé tich gd san phim ¢ muc ciy
¢4 thé cua ring trong keo lai tai khu vuc
bong Nam B¢.
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