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TOM TAT

Phan b tan suat duong kinh, chiéu cao 1am phan cung cip théng tin quan trong dé xay dung céc bién phéap k¥
thuat 1am sinh va quan ly rirng c6 hiéu qua. Trong nghién ciru nay, thiét 1ap 15 6 tiéu chuan kich thugc 500 m?
dé thu thap di liéu cac 1am phan Keo lai tir 4 dén 8 tudi & Tuyén Quang. Két qua cho thay, duong kinh va chiéu
cao binh quan 1am phan ¢ xu huéng tang khi tudi 1am phan ting, mirc ting tir 5,0 - 21,6% vé duong kinh; ting
tir 3,2 - 16,2% vé chiéu cao. Nguoc lai, lugng ting truéng hang nam tuong tng lai c6 xu hudéng giam khi tudi
Iam phan tang, AD; 3 giam tir 7,1 - 14,4%; AHyn giam tir 2,6 - 16,6%. Ham phan phéi xac suat Normal va Weibull
la phii hop hon ca dé md phong phan bé tan suat duong kinh va chiédu cao. Sé luong ca thé tap trung & cac ¢
kinh tir 10 - 12 cm va ¢& chiéu cao 12 - 14 m (déu chiém 22,0%); ¢& kinh 12 - 14 cm va ¢& chiéu cao 14 - 16 m
(déu chiém 23,6%) va c& kinh 14 - 16 cm; ¢& chiéu cao 16 - 18 m (chiém 12,7%); s cay giam dan khi ¢& kinh
(hodc ¢& chiéu cao) tang 1én (18 - 20 cm hoac 18 - 20 m, chiém 12,1%) hoic c& kinh (hoic ¢& chiéu cao) giam
(8 - 10 cm, 10 - 12 m, chiém 12,7%). Céc nha quan ly, cac chii ring c6 thé 4p dung cac phuong 4n tia thua va
nudi dudng cac 1am phan Keo lai dé diéu chinh cho phii hop véi timng d6 tudi ciing nhu myc dich kinh doanh.

Tir khéa: ciu trdc rirng, Keo lai, phan bé tan suit, phan bé xac suit.

1. PAT VAN PE

Phan bd tan suat duong kinh, chiéu cao 1am
phan cung cap thong tin quan trong dé cac nha
quan ly va cac chu rung xay dyng cac bién phap
ky thuat 1dm sinh phu hop va quan ly ring c6
hiéu qua. Théng tin vé phan bé duong kinh 1am
co so dua ra quyét dinh khai thac mot 1am phan
mang lai hiéu qua kinh t& cho mot loai san pham
cu thé [1]. Xuat khau gd va 1am san cua Viét
Nam nam 2022 dat 16,928 ty USD, vuot 3,8%
ké hoach dé ra, tang 6,1% so v6i nam 2021. Tuy
nhién, bén canh nhing két qua dat duoc, nganh
lam nghiép cling dang phai d6i mat vai nhiing
kho khin do rung trong chi yéu la nhiing loai
cdy moc nhanh, trong d6, cac loai Keo 1a ddi
tugng trdng ring chinh cung cap nguyén liéu
gidy, dam, vién nén va gd x¢, vai dién tich trén
1,3 triéu ha, chiém trén 40% dién tich ring trong
la ring san xuat (dén hét nam 2021 dién tich
ring san xuit céc loai cay gd cua ca nudc la
3,277 triéu ha) [2]. Hang nam chiing ta van phai
nhap khau gd xé c¢d ching chi véi gia tri trén 3
ty USD. Keo lai (Acacia mangium x Acacia
auriculiformis) 1a loai cdy sinh truong nhanh,
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cho chét luong gd tbt, dap tng nhu cau cao cua
thi truong. Hién nay, cay Keo lai da dugc mo
rong dién tich ring trong nhanh va dang tiép tuc
phét trién.

Tinh Tuyén Quang c6 dién tich ring trong gd
nguyén ligu trén 192.000 ha, ty 1¢ che phu ring
dat 65,2%, dtng thir 3 ca nude va la dia phuong
c6 san lugng gd Ién nhat vang Trung du mién
ndi phia Béc, chiém trén 23% san lugng gd khai
théc toan vung. Hién nay, tinh da quy hoach 200
nghin ha ring trong phuc vu ché bién, chuyén
hoa trén 40 nghin ha ring gé nhé sang ring
tréng gd 16n va cap chiing chi FSC cho cac chu
ring trén 35 nghin ha. Tuy nhién, dé phat trién
bén vitng ngudn cung cap gd nguyén lidu van
con la khoang tréng 16n, trong d6, viéc nghién
ctru cau tric 1am phan 1am co sé xéac dinh thoi
diém va cuong d6 tia thua ciing nhu ap dung cac
bién phap k¥ thuat 1dam sinh phu hgp va céc giai
phép quan ly nham ting trudng ring hiéu qua
véi muc dich kinh doanh (gb nhé hoic go lén)
la van dé dang duogc dat ra ca vé mat khoa hoc
va thyc tién hién nay. Nghién ciru cau trdc rirng
trong théng qua cac ham phan phdi xac suat 1am
co s& diéu chinh ké hoach khai thac va quan Iy
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rimg ciing da duoc thuc hién trén d6i twong rirng
Keo tai twgng ¢ Hoa Binh [3]; rung Neem
(Azadirachta indica) ¢ Ghana [4]; rieng Thong
& Trung Quéc [5]; rirng Soi & Iran [6]; ring M&
& Tuyén Quang [7]; ring Keo ludi liém ¢ Binh
Thuan [8]... Trong nghién ciu ndy, nham danh
gid mot sé dic diém sinh truong 1am phan va
xé&c dinh ham phan phdi xéac suat pha hop nhat
dé md phong quy luat phan bé duong kinh va
chiéu cao 1am phan Keo lai tir 4 dén 8 tudi ¢
Tuyén Quang théng qua cac ham phan phéi xéac
suat Normal, Lognormal, Gama, Exponential,
va Weibull. Két qua 1am co s& du bao dugc phan
b s6 cay theo cap duong kinh, cap chiéu cao
cua lam phan trong tuwong lai dé &p dung céc
bién phép ky thuat [am sinh phu hgp va hiéu qua
cho muc dich kinh doanh (g nhé hoic g 16n).
2. PHUONG PHAP NGHIEN CUU
2.1. Khu vec nghién ciu

Cac 1am phan Keo lai (Acacia mangium x
Acacia auriculiformis) trong thuan loai ¢ cac do
tudi tir 4 dén 8 tudi tai Cong ty TNHH Mot
thanh vién Lam nghiép Son Duong (Cong ty),
tinh Tuyén Quang dugc lya chon lam diém
nghién ctru. Hién nay, Cong ty duoc giao quan
ly vé&i tong dién tich dat rirng 12 4.965,6 ha, dién
tich ring trong 13 2.829,8 ha, trai rong trén dia
ban 20 x4, thi tran cua huyén Son Duong. Khi
hau khu vyc diéu tra c6 2 mua rd rét, mua dong
hanh khd, mua hé néng 4m mua nhiéu; nhiét do
trung binh nam tir 22 — 24°C; lugng mua binh
quan nam tur 1.500 - 1.800 mm.
2.2. Phwong phap thu thap sé ligu

Tai cac 1am phan Keo lai, 1ap 15 6 tiéu chuan
(OTC) tam thoi, dai dién cho cac d6 tudi (tir 4
dén 8 tudi). Mbi do tudi 1ap 3 OTC theo phuong
phap chon miu ngiu nhién phan tang khéng
theo ty 1&, mdi 6 c6 kich thuéc 500 m2. Trong
OTC do dém tat ca cay Keo lai vé cac chi tiéu:

+ Puong kinh ngang nguc (D13, cm): dung
thudce day do chu vi (vanh) tai vi tri 1,3 m cua
chiéu cao cay tinh tir mit dat, d6 chinh xac dén
0,1cm;

+ Chiéu cao vit ngon (Hvn, m) do bing
thude do cao Blume-Leisse két hop thudc sao
c6 khac vach, c6 do chinh xac dén 0,1 m.

2.3. Phwong phap xir Iy s6 liéu

Pic trung théng ké md ta duoc tinh toan
théng qua cac cong thirc sau:

+ Mat do 1am phan (N):

nx 10.000
Sl (1)
500
+ Trung binh mau (Xtb):
> 1G..
X == Xi ¥
Nz
+ Hé s bién dong (CV%):
CV%= %*100 (3)

+ S (sai tiéu chuan):

S=+ Yn=i(Xi—2)2 )
,’ n—1

Nam (5) phan phdi xac suit Normal,
Lognormal, Gama, Exponential, va Weibull da
dugc st dung dé xac dinh phan phéi tét nhat md
phong quy luat phan bé tan suat so cay theo
duong kinh va chiéu cao cho céc 1am phan Keo
lai. Phuong phap udc lugng hop ly téi da
(Maximum Likelihood Estimation - MLE) da
dugc st dung dé udc lwong cac tham sé cia moi
phan phdi x4c suit. Hamphan phdi tét nhat dugc
x4c dinh dua trén tiéu chuan AIC (Akaike
Information Criterion), md hinh c6 tri s6 AIC
thip nhat s& duoc lya chon [9, 10] va két qua
kiém dinh phai c6 ¥ nghia thong ké théng qua
tiéu chuan Kolmogorov-Smirnov.

+ AIC duogc xac dinh qua cong thuc [9]:

AIC = Residual Deviance + 2 x (s6 tham s caa md hinh) (5)

MJi phan phdi xac suat da dugc kiém tra
bang tiéu chuian Kolmogorov-Smirnov (KS)
nham so sanh tan suét tich liiy woc tinh véi tuan
suit tich lity thyc nghiém. Sy khac biét gitra mdi

hai phan phdi dugc danh gia qua gia tri D cua
tiéu chuan KS:

Dn = Supx|F(xi) —  Fo(xi)| (6)
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Gy @
2n
Trong do:

supx la gié tri can trén dang cua bién x (D1,
Hwn);

F(xi) 12 phan phéi tan suat tich lily duoc quan
sat cho cac ddi tuong Xi (i=1,2,3,...,n);

Fo(xi) la x4c suat cua tan suat tich liy ly
thuyét wac tinh.

Panh gia sy phi hop cua cac phan phdi xéac
Sut bang tiéu chuan KS ¢ mirc y nghia 95% d

dugc sir dung trong nghién cau nay. Gia thuyét
(Ho) 1a cac phan phéi xéc sut cua céc bién (Du.3,
Hwvn) duoc quan sat thuc va uac tinh 1a khong
c6 su sai khac rd. Néu D < Dy: s6 liéu quan sat
phu hop (nhat quan) voi uée tinh, nghia phan b
ly thuyét mé phong tét cho phan b thuc nghiém
(Ho"). Nguoc lai, néu Dy > D s6 liéu quan séat
chua phu hop (nhat quan) véi uéc tinh, nghia 1a
phan bé Iy thuyét chua phu hop dé mé phong
cho phan bé thuc nghiém (Ho).

Bang 1. Cau Iénh xac dinh c4c chi sé va kiém tra bang tiéu chuan
Kolmogorov-Smirnov trong R

I:Iam £ Céng tharc Cau lénh trong R Kiém tra bang tieu chuan
phan phoi : Kolmogorov-Smirnov
__1 —(x-w?2/, 2 no=fitdist(x, ks.test(x, "pnorm",
Normal fx) = ﬁe[ (x=1%/362] (8) "norm",method="mle”) mean=y, sd=sd)
_ 1 —(lnx—w)2/, 2 Jo=fitdist(x, ks.test(x,"plnorm",
Lognormal  f(x) = ﬁe[ (Inx=40%/62] 9) "Tnorm" ,method="mle”) meanlog=p, sd1og=sd)
_ox%t - ga=fitdist(x, ks.test(x, "pgamma",
Gamma f(X) - BT () ) e( x/B) (10) "gamma" ,method="mle”) shape, rate)
Exponential  f(x) = Ae(-2%) (11) Eé;;lfrﬂ;iﬁgé;”m]e”) ks.test(x,"pexp",rate)
. _ & sa—1,(-x/B)* we=Ffitdist(x, ks.test(x, "pweibull",
Weibull f(X) - Bax e (12) "weibull",method="mle”) shape,scale)

Dit liéu diéu tra dwoc tong hop, phan tich
theo cac muc dich nghién ctru trén co s& Cac
thuat toan cua phan mém R [9-11]. Cac goi sir
dung dé xir Iy s liéu va phan tich dir liéu bang
biéu do trong bai bao: fitdistrplus, psych,
gplot2, gridextra.

3. KET QUA VA THAO LUAN
3.1. Pic diém sinh truéng cac 1am phan Keo
lai & Tuyén Quang

Keo lai co kha nang sinh truong kha nhanh
ca vé duong kinh va chiéu cao cay. Puong kinh
binh quan 1am phan ¢ tudi 4 dat 10,8 cm, hé s
bién thién vé& duong kinh (CV%) giita cac ca thé
trong mdi 1am phan diéu tra 1a 13,0%, tang 1én
15,8 cm (CV%: 14,6%) & tudi 8; muc ting vé

duong kinh binh quan & tudi sau so vai tudi
trude do6 tang tir 5,0% (tudi 7 so Vi tudi 6) dén
21,6% (tudi 6 so vai tudi 5), trung binh ca giai
doan 4 - 8 tudi 1a 10,2%. Tang truéng binh quan
chung vé& duong kinh dat tir 1,97 cm/nim (tudi
8) dén 2,35 cm/nam (tudi 6), trung binh dat 2,27
cm/nim (CV%: 18,4%). Chiéu cao binh quan
lam phan dat 13,0 m (CV%: 11,5%) & tudi 4,
tang 1én 17,3 m (CV%: 18,3%) & tudi 8, mirc
tang vé chiéu cao cdy binh quan 1am phan & tudi
sau s0 Vi tudi trude do tang tir 3,2% (tudi 7 so
V6i tudi 6) dén 16,2% (tudi 6 so vai tudi 5),
trung binh ca giai doan la 7,5%. Tang truong
binh quan chung vé chiéu cao cay dat tir 2,17
m/nim (tudi 8) dén 3,25 m/nam (tudi 4).
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Bang 2. Mt sb chi tiéu sinh trwéng 1am phan rieng trong Keo lai & Tuyén Quang

D H AD AH
. NHT TLS 13 VN 13 VN

uoi

(cay/ha) (%) TB Cv TB Ccv TB Ccv TB Ccv

(cm) () (m) (%) (cm/ndam) (%) (m/nam) (%)

4 1.275 76,8 109 128 13,0 116 2,71 12,9 3,25 11,5

5 1.325 79,8 115 138 136 11,6 2,31 13,9 2,72 11,6

6 988 59,5 141 16,7 16,0 1572 2,34 16,7 2,66 15,3

7 1.208 72,8 149 135 166 12,9 2,14 13,4 2,36 12,8

8 975 58,7 158 13,7 174 120 1,97 13,9 2,17 11,9

Nhin chung, céc chi tiéu sinh truong duong
kinh va chiéu cao cay binh quan Iam phan Keo
lai diéu tra & Tuyén Quang c6 xu huéng ting va
turong d6i 6n dinh khi tudi 1dm phén ting, muc
tang binh quan vé duong kinh tir 5,0 - 21,6%,
trung binh 10,2%, (CV%: 13,0 - 17,2%); muc
tang binh quéan vé chiéu cao cay tir 3,2 - 16,2%,
trung binh 7,5%, CV%: 11,5 - 18,3%. Nguogc
lai, lugng tang truong binh quéan chung hang
nam vé duong kinh va chiéu cao cay lai c6 xu
huéng giam khi tudi 1am phan ting, AD1 3 dat
2,71 cm/nam (tudi 4) ting 1én 2,35 cm/nam (tudi
6) sau d6 giam nhe dan, giam con 1,97 cm/nim
(tudi 8), binh quan giam tir 7,1 - 14,4%. Tuong
tu, AHyn dat 3,25 m/nam (tudi 4) giam dan con
2,17 m/nam (tudi 8), binh quan giam tir 2,6 -
16,6% khi tudi 1am phan ting. Piéu d6 ciing thé
hién rd quy luat chung 13, khi tudi 1am phan ting
c6 su phan hoa rd vé mat do thong qua quy luat
tia thua tu nhién (hodc tac dong ctia con nguoi),
do kich thuéc cua tirng cdy ca thé ting 1én va
dan 6n dinh mat 6 (mat do tdi wu), khi kich
thugc cly c& thé dan 6n dinh, it con su canh
tranh vé khong gian dinh dudng véi cac cay
xung quanh [12].

3.2. Phan bé N/D va N/H cac 1am phan Keo
lai & Tuyén Quang

Céc 1am phan Keo lai ¢ giai doan 4 - 8 tudi
tai Tuyén Quang c6 phan b N/D1s va N/Hyn
theo dang 1 dinh va léch phai, s lwong ca thé

tap trung ¢ cac ¢ duong kinh tir 10 - 12 cm
(D4) va c& chiéu cao 12 - 14 m (H4) (déu chiém
22,0% tong s6 cay), cd kinh 12 - 14 cm (D5) va
c& chiéu cao 14 - 16 m (H5) (déu chiém 23,6%)
va ¢& kinh 14 - 16 cm (D6) va ¢ chiéu cao 16 -
18 m (H6) (chiém 12,7%); tong 3 ¢& kinh hoac
3 ¢& chiéu cao nay chiém 68,9% tong sb cay cua
Iam phan; s6 cay giam dan khi ¢ kinh (hoic c&
chiéu cao) tang 1én (18 - 20 cm hozc 18 - 20 m,
chiém 12,1%) hoic ¢& kinh (hoic ¢& chiéu cao)
giam (8 - 10 cm, 10 - 12 m, chiém 12,7%). Tuy
nhién, su phan bd sé cay theo duong kinh va
chiéu cao cua mdi 1am phan ludn thay doi theo
tudi 1am phan, ¢ tudi 4 s6 ca thé tap trung & ¢
kinh D3 va D4, tuong tng ¢& chiéu cao H3 va
H4, chiém 83,3% tong s6 cay cua lam phan,
trong do, sé cay & cap kinh nho hon duong kinh
binh quan chiém 31,4%; tudi 5 s6 ca thé tap
trung ¢ D3, D4 va D5, chiém 87,2% tong sb cy
cua lam phan, sb cay ¢ cap kinh nho hon duong
kinh binh quan chi con 20,7%; tudi 6 sb ca thé
tap trung ¢ D5 va D6 (chiém 65,4%), s6 cay &
cap kinh nho hon dudng kinh binh quéan chiém
46,2%:; tudi 7 sb ca thé tap trung ¢ D5, D6 va
D7 (chiém 78,4%), s6 cdy & cap kinh nho hon
duong kinh binh quan chiém 33,5%:; dén tudi 8
s6 cathé tap trung ¢ D6 va D7, chiém 64,1% tong
s6 cy cua lam phan, sb cay & cap kinh nho hon
duong kinh binh quan chiém chi con 21,4%.
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Béang 3. Tham sé cac phan phéi xac suit cia bién dwong kinh va chiéu cao
Iam phan Keo lai & Tuyén Quang

Tud Chi Céc ham phan phéi
uoi "
tieu Normal Lognormal Gamma Exponential Weibull
=10,82 =2,37 shape =61,7 shape = 7,90
H H P rate = 0,092 i
D1z sd=1,39 sd =0,13 rate = 5,71 scale=11,4
4 AIC = 360,8 AIC =356,7 AIC = 357,6 AIC =691,7 AIC =374,3
=13,0 =2,56 shape = 75,65 shape = 9,23
H H P rate = 0,077 i
Hw sd=1,49 sd =0,12 rate = 5,82 scale = 13,7
AIC =374,6 AIC =375,2 AIC = 374,6 AIC =729,2 AIC = 383,3
p=1159 n=244 shape =39,95 shape = 6,86
rate = 0,086
D3 sd=1,82 sd=0,19 rate = 3,45 scale = 12,37
. AIC =763,2 AIC =763,8 AIC =762,3 AIC =1299,2 AIC =774,0
=13,56 =2,60 shape = 51,55 shape = 8,08
H H P rate = 0,074 P
Huwn  sd=1,86 sd =0,14 rate = 3,80 scale = 14,37
AlIC=7714 AIC =777,2 AIC =774,2 AIC =1358,2 AIC =776,9
W= 14,07 n=2,63 shape =31,56 shape = 6,71
rate = 0,071
D1z sSd=241 sd =0,18 rate = 2,24 scale = 15,07
6 AIC =481,9 AIC =492,6 AIC = 4879 AIC =760,0 AIC =480,2
=15,82 =275 shape = 35,98 shape = 7,56
a a P rate = 0,063 D
Hw sd=2,51 sd =0,17 rate = 2,27 scale = 16,85
AIC =490,9 AIC =504,2 AIC = 4989 AIC =784,3 AIC =484,3
=14,84 =2,68 shape =35,73 shape = 6,71
H H P rate = 0,067 i
Dis sd=2,42 sd =0,17 rate = 2,41 scale = 15,86
. AlIC =8154 AIC =825,3 AIC =820,3 AIC = 1303,5 AIC =821,0
=16,28 =278 shape = 48,34 shape = 8,34
H H P rate = 0,061 i
Hyn sd=2,28 sd = 0,15 rate = 2,97 scale = 17,26
AIC=793,4 AIC =805,8 AIC =800,5 AIC =1336,1 AIC =789,0
=15,75 =275 shape =47,3 shape = 6,91
H H P rate = 0,063 i
Dz sd=2,29 sd=0,15 rate = 3,00 scale = 16,76
g AIC =530,4 AIC =528,9 AIC =528,4 AIC =881,1 AIC =5455
=17,31 =284 shape = 63,28 shape = 8,29
H H P rate = 0,058 d
Hw sd=2,16 sd = 0,13 rate = 3,66 scale = 18,26
AIC =516,0 AIC =518,2 AIC =516,7 AIC =906,2 AIC =528,0

Ghi cha: p: tham so ky vong; sd: dé léch chudn; shape: tham so hinh dang; rate va scale: tham so ty Ié.

Két qua kiém dinh thdng ké bang tiéu chuan
Kolmogorov-Smirnov dé danh gia cic ham

phan phdi

Exponential, va Weibull dé 1ap mé hinh phan b

Normal,

Lognormal,

Gamma,

N/D1,3 cho céc 1am phan Keo lai ¢ Tuyén Quang
(Bang 3, 4 va 5) cho thay, phan phdi mii
(Exponential) cho mixc ¢ phi hgp kém nhit so
véi céc phan phdi khac (khdng c6 gia thuyét nao
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dugc chap nhan); tiép dén phan phéi logic
(Lognormal) chi cé 1 trong 5 gia thuyét duoc
chip nhan (20,0%); ba phan phéi con lai Ia
Normal, Gamma, va Weibull déu c6 2 trong 5
gia thuyét duoc chap nhan (40,0%). Tuy nhién,
dua trén chi s6 AIC (Bang 3) thi ham phan phdi
Normal va Weibull Ia thich hop hon ca tuy ¢ do

tudi 1am phan, cac chi s6 AIC cua ting chi tiéu
D13 thap nhat trong cac ham phan phéi. Do do,
viéc lya chon ham phan phéi chuan (Normal)
hodc Weibull d& mé ta quy luat phan b N/D 3
cuia cac 1am phan Keo lai & Tuyén Quang la phu
hop hon ca.

== Normal Lognormal * * Gamma Exponential == Weibull == Normal Lognormal * = Gamma Exponential == Weibull
304 30
204 & 20
o o
0 -]
w104 0 10
0 3 =
10 15 20 20
01.3, cmi - tudi 4
404 : 40
=30 . 3 30
ki : ‘8
“0 20 o 207
’ "U | k ’ 10-
04 r= -
10 15 20 12 16 20
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. 15 i i ~
&’ N & i b
o ERLE s
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: —
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Hinh 1. M6 phéng quy luit phan bé N/D, N/H theo cac ham phan phéi Normal, Lognormal,
Gamma, Exponential va Weibull cho céc 1am phan Keo lai tir 4 - 8 tudi

Tuong tu, két qua kiém dinh thong ké bang
tiéu chuan Kolmogorov-Smirnov dé danh gia
cac ham phan phéi Normal, Lognormal,
Gamma, Exponential, va Weibull dé lap mob
hinh phan bé N/Hvn cho cac 1am phan Keo lai
(Bang 3, 4 va 5) cho thiy, ca 4 phan phéi
Normal, Lognormal, Gamma, va Exponential
cho mirc 6 phu hop kém nhit va khong co gia
thuyét nao dugc chip nhan; chi ¢ phan phdi
Weibull 12 cho mtic d6 phii hop hon 4 phan phdi

con lai, nhung chi ¢6 1 trong 5 gia thuyét duoc
chap nhan (20,0%). Tuy nhién, dya trén chi sé
AIC (Bang 3) thi ham phan phdi Normal va
Weibull 12 thich hop hon ca tiy ¢ do tudi 1am
phan, cac chi s6 AIC cua tirng chi tiéu Hyn thap
nhét trong cac ham phan phéi. Do do, viéc lua
chon ham phan phéi chuan (Normal) hoic
Weibull dé md phong quy luat phan bs N/Hyw
cua cac 1am phan Keo lai ¢ Tuyén Quang la phu
hop hon ca.
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Bang 4. Két qua kiém dinh Kolmogorov-Smirnov theo cac ham phan phéi cho phan bé N/D va N/H
cho cac 1am phan Keo lai

Normal

Lognormal

Gamma

Exponential

Weibull

Tubi
D

p-value

D

p-value

D

p-value

D

p-value

D

p-value

N/D13

0,16442
0,09218
0,16512
0,17847
0,07417

o N o O b~

0,00805
0,08195
0,00688
<0,001
0,5405

0,20155
0,10522
0,14064
0,09423
0,17776

<0,001
0,03113
0,03268
0,08785
<0,001

0,18134
0,10004
0,14752
0,07751
0,06441

0,00244
0,0464
0,02163
0,241
0,7167

0,54547
0,50765
0,42656
0,46538
0,49627

<0,001
<0,001
<0,001
<0,001
<0,001

0,16135
0,38117
0,20061
0,07775
0,11204

0,00987

<0,001

0,00046

0,2378
0,106

N/Hvn

0,34240
0,18410
0,13435
0,12960
0,12971

o N o o1 b~

<0,001
<0,001
0,0468
0,00541
0,03902

0,45770
0,21011
0,15862
0,14430
0,15440

<0,001
<0,001
0,01067
0,00121
0,00755

0,37282
0,20606
0,15038
0,14347
0,13855

<0,001
<0,001
0,01812
0,00143
0,0224

0,56395
0,52170
0,46741
0,49638
0,52184

<0,001
<0,001
<0,001
<0,001
<0,001

0,32625
0,17402
0,10286
0,10751
0,14798

<0,001
<0,001
0,2211
0,0342
0,0119

Bang 5. Két qua kiém tra mirc d9 phu hep giira cac ham phan phdi cho phan bd N/D va N/H
cac 1am phan Keo lai

Ham phan phoi

Chi tigu Normal Lognormal Gamma Exponential Weibull Ketluan
2 1 2 0 2 Ho*
D 3 4 3 5 3 Ho
40,0 20,0 40,0 - 40,0 Ty 1€ (%)
0 0 0 0 1 Ho*
H 5 5 5 5 4 Ho
0 0 0 0 20,0 Ty 1€ (%)

Két qua kiém tra va phan tich bang biéu db
P-P plot (Hinh 2) cho thay, céc tri s quan sat
cho chi tiéu D13, Hyn Va tri s6 mong doi déu
nam gan duong chéo ky vong. Cac diém quan
st thyc tap trung sat duong thang ky vong va
phan du chuan hda gan sat véi phan phdi chuan.
Hai ham phan phéi Normal va Weibull déu c6
phan du (residuals deviance) gitra gia tri quan
sat thuc va uéc tinh cia mo hinh 1a nhé nhét
thdng qua tiéu chuan AIC. Tiéu chuan AIC
(Akaike Information Criterion) la mot thudc do
quan trong va c6 ich dé ching ta quyét dinh lua
chon mot mo hinh don gian va day da [9]. Nhu
vay, dua trén két qua xéac dinh tri sé6 AIC thap
nhat va két qua kiém dinh théng ké bang tiéu
chuan Kolmogorov-Smirnov thi viéc mé phong
quy luat phan b N/D13, N/Hyn cho cac 1am
phan Keo lai & Tuyén Quang theo phan phdi xac

TAP CHI KHOA HQC VA CONG NGHE LAM NGHIEP SO 3 - 2023

suat Normal hozc Weibull 12 phil hgp hon ca.
Két qua ¢ nghién ctu nay cling twong d6i phu
hop véi két qua & nhirng nghién ctru gan day cho
rang, ham phan phbi Weibull dd mé ta tot phan
bd thyc nghiém N/D1.3 cho cac 1am phan M& &
Tuyén Quang [13]. Phan b s6 cay theo dudng
kinh ngang nguc cua ring trong Keo ludi liém
tai Binh Thuan phan 16n c6 dang mét dinh léch
tréi, trong khi d6 phan b s6 cay theo chiéu cao
6 dang mot dinh léch phai [8]. Phan bd Weibull
1a t6t nhat ¢é md hinh hda phan bé sb cay theo
duong kinh géc cho rimg Keo tai twong & Ba Vi
[14]. Weibull va SHASH la cac phan phdi tét
nhat d& md hinh héa phan bé tan suat s6 cay theo
duong kinh va chiéu cao cac 1am phan Keo tai
tugng ¢ Ba Vi [15]. O nghién ctu nay, tat ca cac
gia thuyét phan phéi Weibull cho mirc d6 phu
hop tét nhat dé 1ap mé hinh phan b duong kinh
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(c6 40% gia thuyét cho két qua phan bd ly
thuyét mé phong tét nhat cho phan bé thuc
nghiém) va md hinh phan b chiéu cao (c6 20%
gia thuyét duoc chap nhan) (Bang 5). Viéc bac
bo gia thuyét (phan bé thuc nghiém chua phu
hop véi phan bé ly thuyét) d6i vai bién D13 ¢
do tudi 4, 5, va 6; ciing nhu bién Hyn ¢ d6 tudi

Biéu 66 mat g6 ly thuyét Q-Q plot

4,5, 7 va 8 c6 thé 1a hién turong nhon cép tinh
va thue té c6 mot s6 lwong 16n cé thé trong cling
mot cap duong kinh; c6 52,0% sé ca thé tap
trung & cap duong kinh D4 va cap chiéu cao H4
(tudi 4), 38,8% s ca thé tap trung ¢ cap duong
kinh D4 va cap chiéu cao H4 (tudi 5), 36,8% s
c4 thé tap trung ¢ cp chiéu cao H6 (tudi 8).

Biéu d6 phan phéi tich Ity va thuc nghiém P-P plot

; 3, 14

\ — Normal

02 Weibull
©

M &t d
Ham dinh béc thuc nghiém

8 10 14 75 10.0 125

12 2
D1.3, cm - tudi 4 Ham dinh bac Iy thuyét

Bidu db mat @5 Iy thuyét Q-Q plot

8 10 12 14 0.00 025 0.50 075 1.00
D1.3, cm - tudi 4

Bigu db phan phdi tich Iy va thuc nghiém P-P plot

P

Ham dinh bée thue nghiém

b

10

= Normal
weibull

10 12 14 % 100 125 150
Hvn, m - tudi 4 Ham dinh bac Iy thuyét

10 12 16 0.00 025 100

14 050 078
Hvn, m - tugi 4 Xac suat Iy thuyet

Hinh 2. Mite @9 phu hep ciaa ham phan phéi Normal va Weibull cho phan bé N/D (trén) va N/H
(dwéi) cho 1am phan Keo lai 4 tudi é Tuyén Quang

Sy thay doi phan bd N/D1s va N/Hwn theo
thoi gian caa mdi 1am phan Keo lai c6 thé giai
thich boi: (1) dudng kinh, chiéu cao cay cé thé
Keo lai luon ting theo tudi, tir 46 mdi cly ca thé
trong cac 1am phan luén c6 xu huéng dich
chuyén tir c& duong kinh, chiéu cao nho 1én c&
I6n hon theo thoi gian; (2) mot sé cay cé thé Keo
lai bi mét di do qua trinh tia thua (ty nhién hozc
tac dong cua con ngudi) [12]. G mot nghién ciru
gan day cho thay, cin cir vao ty 1é sé cay trong
1am phan M& theo cap kinh nhé hon duong kinh
binh quan (chiém 33%) nén tién hanh chat
Chuyén hoa va xac dinh cuong do chat tia thua
phu thudc vao cip dat, mat do 1am phan va sé
lan chat chuyén héa [13]. Trong kinh doanh
ring hién nay, xu huéng trong rimg dé cung cap
g6 16n cung cip nguyén liéu cho ché bién san
Xuit ra cac san pham lam san c6 gia tri cao hon
dang duoc quan tim va di dem lai loi ich ca vé
kinh t&, xd hoi va moi treong hon nhiéu so Voi

trdng ring cung cap gd nho. Trong ring tham
canh gd 16n hoac chuyén héa ring trong gé nho
sang rung trong go l6n di voi loai cay Keo lai
va Keo tai tugng can dugc tia thua tir 1 dén 2
lan khi ring trong ¢ nhitng biéu hién canh
tranh khong gian dinh dudng manh, nhiéu cay
C0 tan giao nhau khi rirng da khép tan [16]. Thuc
té mat do cac 1am phan Keo lai hién con tuong
d6i day (1.275 cay/ha tudi 4, 1.325 cay/ha tudi
5 va 1.208 cay/ha tudi 7) (Bdang 2). Do do, dé
chuyén hda rirng trong gé nho sang kinh doanh
g6 16n can &p dung chat tia thua tir 1 dén 2 lan
(chat bét nhitng cay sinh truong kém hoac
khong dat chét lugng nham nang cao stc khoe,
mtc ting trudng va chat luong cua cac cay gitr
lai). Chat tia thua nhitng cé thé co duong kinh
nhé hon duong kinh binh quan 1am phan ¢ mdi
d6 tudi va mat do deé lai tir 550+25 cay/ha dén
600+25 cay/ha [17]. Vi vay, trong kinh doanh
ring trong Keo lai can du bao dwgc quy luat
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phan bd s6 cay theo cip dudng kinh, cip chiéu
cao cua 1am phan & mdi giai doan nhét dinh
trong tuong lai dé xay dung cc phuong an quan
ly rixng hiéu qua va ap dung cac bién phap ky
thut dé can thiép vao céu tric rirng phu hop véi
muc dich kinh doanh (g6 nho hoic gé Ién).
4. KET LUAN

Trong 5 ham phan phdi xé&c suit Normal,
Lognormal, Gama, Exponential, va Weibull dé
md phong quy luat phan bé N/D1s va N/Hun
cho cac l1am phan Keo lai tir 4 dén 8 tudi o
Tuyén Quang thi ham phan phéi Normal va
Weibull 14 phii hop hon ca. Sé luong cé thé tap
trung ¢ cac co duong Kinh tir 10 - 12 cm (D4)
va ¢& chiéu cao 12 - 14 m (H4) (déu chiém
22,0% tong s6 cay), ¢d kinh 12 - 14 cm (D5) va
c& chiéu cao 14 - 16 m (H5) (déu chiém 23,6%)
va ¢& kinh 14 - 16 cm (D6) va ¢& chiéu cao 16 -
18 m (H6) (chiém 12,7%); tong 3 ¢& kinh hoac
3 cap chiéu cao nay chiém 68,9% tong sb cay
cuia 1am phan; s6 cay giam dan khi ¢ kinh (hoic
¢c& chiéu cao) tang lén (18 - 20 cm hoic 18 - 20
m, chiém 12,1%) hozc ¢& kinh (hoic ¢& chiéu
cao) giam (8 - 10 cm, 10 - 12 m, chiém 12,7%).
Trén co sé két qua & nghién ctu ndy, cac nha
quan ly, cac chu ring c6 thé ap dung cac phuong
an tia thua va nudi dudng cac lam pthanghan
Keo lai dé diéu chinh cho pht hop voi timg d6
tudi ciing nhu muc dich kinh doanh.
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DIAMETER, TREE HEIGHT OF ACACIA HYBRID STANDS
IN TUYEN QUANG PROVINCE

Dao Thi Thu Ha?, Le Duc Thang?”*
Tan Trao University
’Institute of Regional Research and Divelopment, Ministry of Science and Technology

ABSTRACT

The frequency distribution of stand diameter and height provides important information for the development of
silvicultural techniques and effective forest management. In this study, 15 temporary plots were established with
an area of 500 m? (20m x 25 m) for data collection of Acacia hybrid stands from 4 to 8 years old in Tuyen Quang.
The results showed that the average diameter and height of the stand tended to increase as the age of the stand
increased, the increase was from 5.0 to 21.6% in diameter; from 3.2 to 16.2% in height. In contrast, the
corresponding average yearly growth rate tended to decline, the average AD13 decreased from 7.1 to 14.4%;
AHyn decreased from 2.6 to 16.6% as the age of the stand increased. The diameter and height frequency
distributions could best be simulated using the Normal and Weibull probability distribution functions. The
number of individuals concentrated in diameter sizes from 10 to 12 cm and height sizes from 12 to 14 m (both
accounted for 22.0%), diameter sizes from 12 to 14 cm and height sizes from 14 to 16 m (both accounted for
23.6%), and size 14 to 16 cm; height size 16 - 18 m (accounted for 12.7%). These three diameters or three height
classes accounted for 68.9% of the total number of trees in the stand. The number of trees decreased when the
diameter (or height) decreased (8 - 10 cm, 10 - 12 m, accounted for 12.7%) or increased (18 - 20 cm, 18 - 20 m,
accounted for 12.1%). Forest managers and owners can use techniques for thinning and tend for Acacia hybrid
stands to fit each age and business goal based on the findings of this study.

Keywords: Acacia hybrid, forest structure, frequency distribution, probability distribution.
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