KHOA HOC CONG NGHE

MO HINH PHAN BO TAN SUAT BUONG KiNH,
CHIEU CAD CAC LAM PHAN KEO TAI TUONG
(Acacia mangium) @ TUYEN QUANG
Lé Pic Thing® ", Pao Thi Thu Ha? Huynh Vin Chung?®

TOM TAT

Phan bé tan suit dwomg kinh, chiéu cao lam phan cung cip cic théng tin quan trong nham xay dung
cac phuong an quan 1y rimg c6 hiéu qua. Muc tiéu ctia nghién ctru nay nham danh gia mdac d6 phi hop
ctia 5 ham phan phéi (Normal, Lognormal, Gamma, Exponential va Weibull) cho phan b6 s6 cay theo
duwong kinh va chiéu cao 1am phan Keo tai tirong & giai doan 4 - 8 tuéi trong tai Tuyén Quang. Két qua
cho thiy, s6 ca thé Keo tai tuong tap trung 16m nhét ¢ cac c& duong kinh D4 (10 - 12 cm), D5 (12 - 14
cm) va D6 (14 - 16 cm), chiém 67,2%; turong tmg & cac c& chiéu cao H4 (12 - 14 m), H5 (14 - 16 m) va
H6 (16 — 18 m), chiém 66,3% tong s6 cay trong lam phan va gidm dan khi c& duong kinh (va cé chiéu
cao) tang lén hoac co duong kinh (va c& chiéu cao) giam di. Hai ham phan phéi: Normal va Weibull
déu c6 muc d6 phu hop va hiéu qua tét nhat dé mo ta phan bo so ciy theo dudng kinh va chiéu cao cac
lam phan Keo tai tuong trong ¢ Tuyén Quang. Két qua nghién cttu la co sé dé cac nha quan ly, cac cha
rimg lap ké hoach cho cac bién phap ky thuat lam sinh trong nuéi dudng rimg ciing nhu chuyén hoa
rimg trong gé nho sang rimg tréng gd 16m cho cac 1am phan Keo tai twong nhim nang cao ning suat
va hiéu qua kinh té.

Tir khoa: Ham phan phoi, N/D, N/H, Keo tai tuong, Tuyén Quang.

1. BAT VAN BE san xudt dam g0, van boc chat luong thip va lam

; i e bot gidy, voi chu ky ngén tir 4 - 6 nam [2].
Xuat khau g6 va lam san cuaa Viét Nam nam QERiAy, vo1.chi Ky ngan nam [2]

2022 dat 16,928 ty USD, vuot 3,8% ké hoach dé ra,
tang 6,1% so voi nam 2021. Tuy nhién, bén canh
nhimmg két qua dat duge, nganh 1am nghiép ciing

Tinh Tuyén Quang cé tong dién tich ritng trén
426.000 ha, trong do, dién tich rimg trong gb
nguyén liéu trén 192.000 ha, ty 1é che phi rimg dat
65,2%. Hién nay, tinh da quy hoach 200 nghin ha
rung trong phuc vu ché bién, chuyén hoa trén 40

dang phai doi mat véi nhimg kho khan do rimg

tréng cha yéu 1a nhimg loai cdy moc nhanh [1]. : ]
Keo tai tuong (Acacia mangium) 1a loai cay sinh  nghin ha rimg g6 nho sang rimg trong go lon va

trudmg nhanh va phat trién manh véi chét luong gb cap chimg chi FSC cho cac chi rimg trén 35 nghin

tot, dap img nhu cdu cao cta thi truong. Hién nay, ha. Tuy nhién, d€ phat trién bén vimg ngudn cung

Keo tai twong da duoc mé rong dién tich rimg cap gd nguyén liéu van con la khoang trong lom,
tréng nhanh va dang tiép tuc phat trién, nhung trong do, viéc nghién cuiu cau triuc lam phan lam
phén 16n cac mo hinh trong rimg 1am nguyén ligu €O s xac dinh thoi diém va cuong do tia thua ciing
nhu ap dung cac bién phap ky thuét 1am sinh thich

hop va bién phap quan ly ting truong rimg hiéu

qua voi muc dich kinh doanh (g6 nho hoidc g6 1on)

'Vién Nghién ctru va Phat trién Ving, B6 Khoa hoc va
Cong nghé

?Khoa Nong Lam - Ngu nghiép, Truong Pai hoc Téan Trao
3 Truomg Cao ding Cong dong Kon Tum

* Email: thangs.accr@gmail.com

la van dé dang duoc dat ra ca vé mat khoa hoc va
thuc tién hién nay. Nghién ciru cdu tric rimg trong
thong qua cac ham phan phéi lam co sé diéu chinh
ké hoach khai thac va quan ly rimg ciing da duoc
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thuc hién trén déi twong rimg Keo tai tuong & Hoa
Binh [3] vaA & Ba Vi [4], [5]; rimg Neem
(Azadirachta indica) & Ghana [6]; rimg Thong &
Trung Quéoc [7]; rimg Soi & Iran [8]; rimg Keo 14
tram (A auriculiformis) & Bangla-dét [9]; ...
Nghién ctru nay st dung phuong phap woc lugng
hop ly toi da (Maximum Likelihood Estimation -
MLE) va tiéu chuidn Kolmogorov - Smirnov dé
danh gia dé danh gia 5 ham ph4n phdéi (Normal,
Lognormal, Gamma, Exponential va Weibull)
nhim lua chon mé hinh phéan bé N/D va N/H phu
hop nhit cho cac 1am phan Keo tai tuong & giai
doan 4 - 8 tudi trong tai Tuyén Quang va lam co s&
dua ra cac phuong an quan ly va kinh doanh rimg
tréng hiéu qua nhat.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

Cac lam phan Keo tai tuong (Acacia mangium
Willd.) & cac do tudi tir 4 - 8 tudi tai Cong ty Trach
nhiém Hou han (TNHH) Lim nghiép Yén Son,
Cong ty TNHH Lam nghiép Son Duong va Cong ty
Lam nghiép Ham Yén trén dia ban tinh Tuyén
Quang duoce lira chon lam diém nghién ctu. Pay 1a
cac doanh nghiép lam nghiép co dién tich rimg
trong 1om, tap trung, di diu trong trong rimg phuc
vu ché bién, chuyén hoan rimg gb nho sang rimg
trong g6 lon va dat ching chi FSC cho cac lam
phan.

2.2. Phuong phap nghién ciru, ky thuit sir
dung

2.21. Diéu tra trén ¢ tiéu chuin

Tai cac 1am phan Keo tai tugng duoc Ira chon
déu ap dung cung mat do ban dau 1.660 cay/ha,
lap cac 6 tiéu chudn (OTC) tam thoi theo phuong
phap chon mau ngiu nhién phén tang khong theo
ty 1é cho cac do tudi (tir 4 - 8 tudi). Méi do tudi lap
3 OTC (1 6/tudi/tai mbi cong ty), kich thudc moi
6 1a 500 m? (20 x 25 m), chiéu dai 6 duoc lap theo
hudng song song voi duong déng muc, chiéu rong
vuong goc voi chiéu dai. Téng s6 OTC la 15 6.

Trong OTC do dém tat ca cac cay Keo tai tuong vé
cac chi tiéu:

+ Puong kinh ngang nguc (D,s;, cm): dung
thude day do chu vi (vanh) tai vi tri 1,3 m cia
chiéu cao cay tinh tir mat dat, do chinh xac dén 0,1
cm.

+ Chiéu cao vit ngon (Hyy, m): diing thudac do
cao Blume - Leisse két hop thuéc sao coé khic
vach, do chiéu cao cay ding tir mat dat & vi tri goc
céy toi dinh sinh truong cta than chinh, c6 do
chinh xac dén 0,1 m.

2.2.2. Phuong phap xut Iy 6 liéu

Xéac dinh cac dac trung thong ké:

+ Mat d6 1am phan (N):

nx 10.000
N=————
500 1)

+ Trung binh miu (X ):

+ Heé so bién dong (CV%):

CT’%=£*100
X

6

+ Sai tiéu chuan:

nei (= %)’
n-1

(€Y
+ Do nhon (Kurtosis):

2
‘ n.S (5)

+ Do lech (Skewness):

n

1 X —X%)3
Sl{__}:(l %)
n S

©

Trong doé: N 1a mat d6 1am phan (cay/ha); xi la
s6 cay trong OTC; CV% la hé so bién thién; S 1a sai
tiéu chudn; S? 1a phuong sai; Ex 1a d6 nhon; S, 1a
do lech.
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Bang 1. Cau lénh udc tinh cic tham s6 va kiém tra cac ham phan phdéi

bing tiéu chudn Kolmogorov-Smirnov trong R

Ham Kiém tra bang tiéu chudn
) Cong thirc Cau lénh trong R
phan phai Kolmogorov-Smirnov
— f() = ez o d_no=fitdist(x, ks.test(x,"pnorm",
v [10] "norm”,method=”mle") mean:u]sd:sd)
. n "
Lo, | 0= M%d-um_mz/zag] i | ® d_lo=fitdist(x, ks.test(x,"plnorm",
"Inorm",method="mle”) | meanlog=p,sdlog=sd)
1 —fitcli n n
Gamma ) pflr-m' ol-x/B) (12] ©) d_ga=fitdist(x, ks.test(x,"pgamma",
"gamma',method="mle”) | shape, rate)
i d_ex=fitdist(x,
Exponential | f) =2 [13] 10) |, _ex” ;Sl(:; mle?) ks.test(x,"pexp' rate)
exp",method="mle
Sy () = & x@-1el-/B° a d_we=fitdist(x, ks.test(x,"pweibull",
B [14] "Weibull”,methodz”mle”) ShaIJE,Scale)

Phuong phap uoc luong hop ly t6i da (MLE)
da duoc sit dung trong nghién ctu dé woc tinh cac
tham s6 cia modéi ham phan phoi (Normal,
Lognormal, Gamma, Exponential, Weibull) va
duoc kifm dinh théng ké bang tiéu chudn
Kolmogorov-Smirnov (KS) & mttc y nghia o = 0,05,
nhim so sanh tin sudt tich lay udc tinh (Iy thuyét)
voi tan sudt tich liy thuc nghiém (quan sat). Ham
phan phéi phu hop nhat duoc lua chon dua trén
tieu chuan AIC (Akaike Information Criterion)
thdp nhat (céong thue 12) [15] va két qua kiém
dinh gia thuyét phai co y nghia thong ké.

AIC = Residual Deviance + 2 x (so tham s6 clia
mo hinh) (12)

Su khac biét gitta mdi ham phan phoi duoc
danh gia qua gia tri D cda tiéu chudn KS (cong
thirc 13 va 14). Gia thuyét (Hy) 1a cac ham phan
phoi ctia cac bién (D5, Hyy) quan sat thyc va udc
tinh 1a khong c6 su sai khac r6. Néu D, < D, So
litu quan sat phu hop (nhat quan) voi wée tinh,
nghia 1a phan bé thue nghiém tuan theo phan bo 1y
thuyét (phan bo ly thuyét mé phong tot cho phan
bo thuc nghiém) (H;). Nguoc lai, néu D, > D,: S6
lieu quan sat chua pht hop (nhit quan) véi udc
tinh (H).

D, = SupxIF(x) - F,(x)|

w3

Zn

(13)

Da = (14)

Trong do6: Supx = gia tri cin trén diung caa
bién x (D, 5, Hyy); F(x) 1a phan bé tan sudt tich lay
duoc quan sat cho cac doi tugng x, (i=1, 2, 3,...n)
va F,(xi) 1a x4c sudt cta tan suat tich lay ly thuyét
wéc tinh.

Dir lieu diéu tra duoc téng hop, phan tich theo
cac muc dich nghién ctru trén co sé cac thuat toan
ctia phan mém R [15], [16].

Cac goéi stt dung dé xir Iy s6 liéu va vé biéu do
trong nghién ctru gém: fitdistrplus, psych, gplot2,
gridExtra.

8. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Thong ké mé ta vé duong kinh va chiéu
cao lam phan Keo tai tuong

Puong kinh va chiéu cao binh quan 1am phan
Keo tai tugng & Tuyén Quang cé xu hudng ting
khi tudi lam phén ting va thé hién do léch am &
cac do tudi 4, 6, 7 va 8, lech duong & tudi 5 vé
duong kinh; léch am & tudi 5, 6 va 7, léech duong &
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tudi 4 va tuéi 8 vé chiéu cao cay, nhung do léch
thap, lech am tur -0,027 dén -0,276, lech duong
+0,116 vé duong kinh; léch am tir-0,063 dén -0,415,
léech duong tir +0,045 dén +0,086 vé chiéu cao.
Puong kinh binh quéan 1am phan dat 10,7 cm (tudi
4) tang lén 16,2 cm (tudi 8), mttc tang binh quén tir

5,5 - 15,9% qua cac nim, trung binh tang 10,9% vé
duong kinh ca giai doan 4 - 8 tudi. Chiéu cao binh
quan lam phén dat 12,2 m (tudi 4) ting lén 17,8 m
(tudi 8), mtre ting binh quén tir 6,3 - 14,1% qua cac
nam, trung binh tang 10,1% vé chiéu cao ca giai
doan 4 - 8 tudi (Bang 2).

Bang 2. Thong ké mé ta dic trung mau vé dudmg kinh va chiéu cao 1am phan
Keo tai tuong tir 4 - 8 tudi & Tuyén Quang

Tuéi | Chitiéu T‘;:;I}l]g Sai s6 | Trung vi | Mode Sci:l;] l:a};urﬁgf D¢ nhon | Do lech
D,; (cm) [10,738| 0,164 | 10,700 |11,000| 1,997 3,989 -0,249 -0,027
! Hyy (m) (12,168 0,181 | 12,000 |12,000| 2,207 4,870 0,315 0,086
D,;(cm) [11,325( 0,188 | 11,200 | 10,500 | 2,244 5,035 0,183 0,116
° Hyy (m) (12,937 0,197 | 13,000 |13,000| 2,347 5,507 -0,005 -0,063
D,; (cm) |[13,123|0,221 | 13,300 | 15,000 | 2,441 5,961 -0,690 -0,185
6 Hyy (m) (14,648 0,242 | 15,000 | 15,000 | 2,669 7,123 -0,653 -0,309
Dys (cm) (14,199 0,208 | 14,300 | 12,500 | 2,297 5,278 -0,110 -0,147
! Hyy (m) [15,615]0,204 | 16,000 |16,000| 2,254 5,082 0,783 -0,415
. Dys(ecm) [16,186] 0,193 | 16,400 | 17,000 | 2,038 4,155 -0,072 -0,276
Hyy (m) [17,820] 0,200 | 18,000 |17,000| 2,103 4,422 -0,452 0,045

Ghi chii: Mode I4 tri s6 tmg voi tin sé phéan bo tdp trung nhat

3.2. Quy luat phan bé N/D va N/H céc lam
phén Keo tai teong

Két qua kiém dinh théng ké bang tiéu chuidn
Kolmogorov-Smirnov, danh gia 5 ham phan phéi:
Normal, Lognormal, Gamma, Exponential va
Weibull dé 1ap mo hinh phan boé N/D cho cac lam
phan Keo tai tuong tir tudi 4 dén tudi 8 & Tuyén
Quang (Bang 3, 4 va hinh 1) cho thdy, ham phan
phéi Normal 1a pha hop hon ca dé moé phong quy

luat phan b6 N/D cho cac 1am phan & tudi 4, 5 va
7. Trong khi d6, ham phéan phoi Weibull 1a phu
hop dé mo6 phong quy luat phan bé N/D cho cac
lam phan & tudi 6 va tuéi 8. Hai ham phan phéi nay
déu cho phan du giira gia tri quan sat thuc va uéc
tinh ctia mé hinh 1a nhé nhat théng qua tiéu chuin
AIC. Tiéu chudn AIC 1a mét thude do quan trong
va co ich dé quyét dinh lea chon mét mé hinh don
gian va day da [15].

Bang 3. Kiém tra quy luat phan bo N/D va N/H theo cic ham phan phéi
cho céc 1am phan Keo tai tugng & Tuyén Quang

i Chi Cac ham phan phoi
uoi |
tiéu Normal Lognormal Gamma Exponential Weibull
4 p=10,74 =235 shape = 27,96 shape = 5,99
rate = 0,093
Dis sd=1,99 sd=0,19 rate = 2,58 scale = 11,56
AIC =632,0 |AIC =640,8 AIC =635,9 AIC = 1007,4 AIC =634,9
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n=1217 n=248 shape = 29,74 shape = 6,04
rate = 0,082
Hyy sd = 2,20 sd =0,19 rate = 2,44 scale = 13,09
AIC=661,7 |AIC =665,5 AIC = 662,7 AIC =1044,6 AIC = 667,3
pu=11,32 n=241 shape = 24,58 shape = 5,45
rate = 0,088
Dys sd=224 sd =0,21 rate = 2,17 scale = 12,24
. AIC=635,5 |AIC=642,0 AIC = 637,7 AIC =975,3 AIC =641,8
n=1294 n=2,54 shape = 29,03 shape = 6,09
rate = 0,077
Hy sd=2,34 sd =0,19 rate = 2,24 scale = 13,90
AIC =648,2 | AIC =657,1 AIC =652,5 AIC =1013,1 AIC =651,6
n=13,12 n=2,56 shape = 27,43 shape = 6,24
rate = 0,076
Dis sd =2,43 sd =0,20 rate = 2,09 scale = 14,13
. AIC =567,0 |AIC=5754 AIC=571,4 AIC = 874,1 AIC = 565,0
=14,65 =2,67 shape = 28,21 shape = 6,51
E e 2 rate = 0,068 a
Hyy sd = 2,66 sd=0,19 rate = 1,93 scale = 15,74
AIC =588,7 | AIC =599,7 AIC =594,9 AIC =900,96 AIC =584,2
n=14,20 n=2,64 shape = 36,50 shape = 6,98
rate = 0,070
D, sd=2,29 sd =0,17 rate = 2,57 scale = 15,16
. AIC =552,2 | AIC =560,5 AIC =556,5 AIC = 893,4 AIC =553,6
n=15,61 n=2,74 shape = 44,43 shape = 7,96
rate = 0,064
Hyy sd = 2,25 sd =0,15 rate = 2,85 scale = 16,56
AIC =547,5 | AIC =562,7 AIC = 556,1 AIC = 916,6 AIC = 546,1
n=2778 1 =60,86 shape = 60,86 shape = 9,06
rate = 0,061
Dy, sd=0,13 sd =3,76 rate = 3,76 scale = 17,07
. AIC=482,5 |AIC=479,8 AIC =479,8 AIC=8421 AIC = 476,1
=17,81 =287 shape = 71,62 shape = 9,23
E L & rate = 0,056 P
Hyy sd =2,09 sd =0,12 rate = 4,02 scale = 18,75
AIC=483,0 |AIC=484,1 AIC = 483,3 AIC =863,4 AIC = 489,6

Mb phong quy luat phan bé N/D va N/H theo
5 ham phan phéi: Normal, Lognormal, Gamma,
Exponential va Weibull cho cac lam phan Keo tai
tuong & Tuyén Quang giai doan 4 - 8 tudi (Hinh 1)
cho thiy, ham phan phé6i Gamma 1a kém phu hop
nhat trong tat ca 5 ham phan phéi thit nghiém.

Tuong tu, két qua kiém dinh thong ké bang
tiéu chuan Kolmogorov-Smirnov, danh gia 5 ham
phan phoi: Normal, Lognormal, Gamma,
Exponential va Weibull d€ 14p mé hinh phan bé
N/H cho cac 1am phan Keo tai tuong (Bang 3, 4 va
hinh 1) cho thiy, ham phan phéi Normal la phu
hop hon ca dé mé phong quy luat phan bo N/H
cho cac 1am phan & tudi 4, 5 va 8; ham phan phéi
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Weibull 1a phu hop dé mo phong quy luit phan bo
N/H cho cac 1am phan & tudi 6 va tudi 7. Chi s6

86 cdy

S8 céy

S cdy

S cay

Sé céy

== Normal =

Lognormal = -

Gamma Exponential

Nelbull

== Normal =

nhat nén duoc lrra chon.

Lognormal * + Gamma

AIC ctia 2 ham phan phéi nay déu cho gia tri nho

Exponential = Weaibull

(Tubi 4)

-

(Tubi 4)

84 cay

(Tudi 5)

Sé cdy

(Tudi 8)

{Tudi 6)

S6 cly

(Tudi 7)

P i

’f-f
= 1

(Tudi 8)

(Tudi B)

Sé cdy

D1.3 (cm)

Hvn (m)

Hinh 1. M6 phoéng quy luat phan bé N/D, N/H theo cac ham phan phdi Normal, Lognormal,
Gamma, Exponential va Weibull cho c4c 1am phan Keo tai tirong tir 4 - 8 tudi

Béng 4. Két qua kiém dinh bing tiéu chudn Kolmogorov-Smirnov

cac phan bé N/D va N/H cho céc 1am phan Keo tai tugng

Normal Lognormal Gamma Exponential Weibull
Tudi KS KS KS KS KS
p-value p-value p-value pvalue p-value
statistic statistic statistic statistic statistic

N/D,,

4 0,0785 | 03175 | 0,0755 | 0,3633| 0,0637 | 05806 | 0,4664 | <0,0001 | 0,1074 | 0,0644

5 0,0541 | 0.8007 | 0,0889 | 02118 0,0757 | 0,3895 | 0,4610 | <0,0001 | 0,0562 | 0,7618

6 0,099 | 01772 0,1019 | 01557 0,1018 | 0,1596 | 0,4561 | <0,0001 | 0,0862 | 0.3255

7 0,0662 | 0,6587 | 0,0664 | 0,6543| 0,0554 | 0,8451 | 0,4913 | <0.0001 | 0,0666 | 0,6515

8 0,0720 | 06122 0,0966 | 02515 | 0,0883 | 03528 | 0,5145 | <0,0001 | 0,0687 | 06706
N/Hyy

4 0,1211 | 0.025¢ | 0,1377 | 0,0071| 0,1279 | 0,0153 | 04744 | <0,0001 | 0,1439 | 0,0041

5 0,1164 | 00427 | 0,1517 | 0,0029| 0,1400 | 06,0077 | 0,4797 | <0000 | 0,1204 | 0,0326
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6 0,1183 | 00657 0,1518 | 00072 0,1407 | 0,0159 | 0,4621 | <0,0001 | 0,1114 | 06,0970

7 0,1173 | 0.0696 | 0,1404 | 00169 | 0,1335 | 00259 | 0,5115 | <0,0001 | 0,1037 | 01447

8 01118 | 0,1247 | 0,1127 | 01190 0,1088 | 01441 | 0,5351 | <0,0001 | 0,1273 | 00550

Két qua kiém tra va thé hién trén biéu dé Q-Q
plot, P-P plot (Hinh 2 - 6) cho thiy, gia tri quan sat
thye ctia cac bién D, ;, Hyy (cac diém trén biéu db
tuong tmg & timg do tudi) déu nam rat gan voi gia
tri ky vong cta luat phan phéi chudn (duong chéo
trén cac biéu dd) nén phan b ctia bién Dy, Hyy

phtt hop véi luat phan phéi chuan. Vi vay, viec mé
phong quy luat phan bé N/D, N/H cho cac lam
phan Keo tai tuong & Tuyén Quang theo ham phan
phoi Normal hoac Weibull tiy theo d tuéi la phu
hop hon ca.

Hi and Q-Q plot
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Hinh 2. Mitc d6 pht hop ctia ham phan phéi Normal va Weibull
cho phan bé N/D (trai) va N/H (phai) cho lam phan Keo tai tuong tudi 4
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Hinh 3. Mitc do phtt hop ctia ham phan phéi Normal va Weibull
cho phan bé N/D (trai) va N/H (phai) cho 1am phan Keo tai tuong tudi 5
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Hinh 5. Mitc d9 phtt hop ciia ham phan phéi Normal va Weibull
cho phan b6 N/D (trai) va N/H (phai) cho 1am phéan Keo tai twong tudi 7
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Hinh 6. Mitc do phi1 hop ctia ham phan phéi Logormal, Gamma va Weibull cia phan bé N/D
(trai) va N/H (phai) cho 1am phan Keo tai tuong tudi 8

Nhu vay, cac diém quan sat thuc ctia bién D,
H,y déu tap trung va nim sat theo duomg chéo ky
vong va phan du chuin héa gan sat voi phan phoi
chuin nén viéc lya chon cac ham phan phoi
Normal hodc Weibull dé mé phong quy luat phan
b6 N/D hoac N/H tuy thudc vao timg dé tudi cho
cac 1am phan Keo tai tuong & Tuyén Quang 1a phu
hop nhit trong 5 ham phén phai thit nghiém.

3.3. Mtrc d6 pht hop gitta cAc ham phan phdi
mé phéng quy luat phan bé N/D va N/H cac lam
phan Keo tai tuong

Két qua kiém tra gia thuyét (Bang 3, 4 va 5)
cho thiy, ca 4 ham phan phéi: Normal, Lognormal,
Gama va Weibull déu c6 thé lua chon dé moé
phong quy luat phan bo N/D va N/H cho cac 1am
phian Keo tai tuong & Tuyén Quang; riéng ham
phan phéi Exponential 1a kém phu hop nhat va
khéng co gia thuyét nao duoc chiap nhan. Dé mo
hinh héa quy luat N/D cho cac 1am phan Keo tai
tuong déu co thé ap dung 4 ham phan phéi:
Normal, Lognormal, Gama va Weibull dé mé
phong, ca 4 ham phéan phéi nay déu co 100% gia
thuyét duoc chdp nhan. Tuong tu, 4 ham phan

phéi: Normal, Lognormal, Gama va Weibull déu co
thé mo phéng quy luat N/H cho cac 1am phan Keo
tai tuong, nhung 2 ham phan phoi Normal va
Weibull cho mirc d6 phu hop nhat, ca 2 ham phan
phai nay déu c6 60% gia thuyét duoc chip nhan; 2
ham phan phéi con lai (Lognormal va Gama) chi
c6 20% gia thuyét dugc chap nhan. Tuy nhién, dira
trén tiéu chuian AIC, 2 ham phan phoi Normal va
Weibull 1a phit hop hon dé mo hinh hoa phan bé
N/D va N/H cho céac 1am phan Keo tai tuong. Két
qua nghién ctu chia Kayes va cs (2012) cho thay,
ham phan phéi Normal cho mitc d6 phu hop kém
nhit so véi 2 ham phan phéi con lai (Lognormal va
Weibull) va chi c6 2 trong s6 6 gia thuyét duogc
chap nhan (33,3%) khi so sanh 3 ham phan phéi
mé phong cho phan bé N/D cac lam phan Keo 14
tram (A. auriculiformis) tir tudi 1 dén tudi 6 & khu
vuc Dong Bac Bang-la-dét [9]. Két qud & nghién
ctru nay chua twong déng vé ham phan phéi
Normal véi nghién ctru caa Kayes va cs (2012) [9]
c6 thé do dir lieu duong kinh va chiéu cao & cac
lam phan Keo tai tuong léch am, voi do léch nhé
(do léch tir -0,027 dén 0,276 vé duong kinh va tir -
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0,063 dén -0,415 vé chiéu cao) hay léch duong vé
dudmng kinh, véi do léech nhd (+0,116) chi xay ra ¢
tudi 5 va léch duong vé chiéu cao, voi do léch nhoé
(+0,086) & tudi 4 va (+0,045) & tudi 8 (Bang 2).
Trong khi do, dit liéu vé duong kinh cac 1am phan
Keo 14 tram & Biang-la-dét c6 do léech duong rat lon,
gia tri do léch tir +0,571 & tudi 4 dén +0,976 & tudi
2, ngoai trir do léch duong thap ¢ tudi 3 (+0,348) va
tudi 5 (+0,100) [9]. Két qua & nghién ctru nay ciing
twong déi phu hop véi ham phan phéi Weibull
duoc xac dinh 1a t6t nhat dé mo hinh héa phéan bé

s6 cay theo duong kinh gdc cho rimg Keo tai
tuong & Ba Vi [4]. Weibull va Shash 1a 2 ham phan
phoi tot nhat @€ mo hinh hoéa phan bé tin suit sé
cay theo duong kinh va chiéu cao cac 1lam phan
Keo tai tuong & Ba Vi [5]. Két qua & nghién ctru
nay cho thdy, 2 ham phan phéi Normal va Weibull
14 phu hop nhét, déu c6 5/5 gia thuyét duoc chip
nhan (100%) dé mo hinh hoa phan bé N/D va déu
c6 3/5 gia thuyét duoc chap nhan (60,0%) dé moé
hinh héa phan bé N/H cho cac 1am phan Keo tai
tuong ¢ Tuyén Quang (Bang 5).

Bang 5. Két qué kiém tra mirc d6 phu hop gitta cAc ham phéan phéi
mé phéng phan bé N/D va N/H céc 1am phan Keo tai tirong

Chi tieu e ] Két luan
Normal Lognormal Gamma Exponential Weibull

5 5 5 0 5 Hy

D, 0 0 0 5 0 Hy
100,0 100,0 100,0 - 100,0 Ty 1é (%)

3 1 1 0 3 Hy

Hyy 2 4 4 5 2 Hy
60,0 20,0 20,0 - 60,0 Ty le (%)

Cac lam phan Keo tai tuong & giai doan 4 - 8
tudi tai Tuyén Quang cé phan bé N/D va N/H
theo dang 1 dinh va léch phai (chd yéu la léch
am), phan b so6 cay theo duong kinh va chiéu cao
ctia mdi 1am phan luon thay déi khi tudi lam phan
tang, & tudi 4 s6 ca thé tap trung & co duong kinh
D3 (8 — 10 cm) va D4 (10 — 12 cm), chiém 65,1%;
tuong tmg cd chiéu cao H3 (10 - 12 m) va H4 (12 -
14 m), chiém 59,7% téng so cay trong lam phén; &
tudi 5 mot s6 ca thé dich chuyén dan lén co duong
kinh va c& chiéu cao 1on hon, s6 ca thé tap trung &
co duong kinh D4 va D5 (12 — 14 cm), chiém
62,7%; tuong tng c& chiéu cao H4 va H5 (14 - 16
m), chiém 62,0%; & tudi 6 sO ca thé tap trung & cac
co duong kinh D4, D5 va D6 (14 - 16 ¢cm), chiém
77,0%, twong (ing ¢ chiéu cao H4, H5 va H6 (16 -
18 m), chiém 71,3%; & tudi 7 s6 ca thé tap trung &
co duong kinh D5 va D6, chiém 62,3%, tuong tng

¢ chiéu cao H5 va H6, chiém 63,1%; & tudi 8, so ca
thé tap trung & co duomg kinh D6 va D7 (16 — 18
cm), chiém 66,7%, twong tmg co chiéu cao H6 va
H7 (18 — 20 m), chiém 64,9% tong so cay trong 1am
phan. Theo thoi gian su thay déi vé phan bo N/D
va N/H ctia mdi 1am phan Keo tai tuong c6 thé giai
thich boi: (1) duong kinh, chiéu cao cay ca thé
Keo tai twong luon tang theo tudi, tir 46 mdi cay ca
thé trong cac 14am phan luén c6 xu hudng dich
chuyén tir c& dudng kinh, chiéu cao nhé 1én cé lon
hon theo thoi gian; (2) mét s6 cay ca thé Keo tai
tuong bi mat di do qua trinh tia thua (tu nhién
hoéc tac dong ctia con ngudi) [17]. Nhu vay, so ca
thé Keo tai tuong tap trung 16n nhat & cac co
duong kinh D4, D5 va D6, chiém 67,2%; tuong tmg
& cac co chiéu cao H4, H5 va H6, chiém 66,3% tong
s6 cay trong lam phén va gidm dan khi co duong
kinh (va c& chiéu cao) ting lén hodc cé duong
kinh (va chiéu cao) giam di.
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Hinh 7. Quy luat phan bé N/D, N/H pht hgp nhit theo ham phéan phdi Normal va Weibull
cho céc 1am phan Keo tai tugng tir 4 - 8 tudi

Nhu vay, dé lua chon mot ham phan phoéi dé
mo6 phéng quy luat phan bé N/D hoac N/H cho
cac lam phan Keo tai tuong cin dua trén két qua
(i) kiém dinh thong ké cho cac bién doc lap (D,
Hy,) theo luat phan phéi chuin; (i) tiéu chuin
AIC cang thap cang tét, (iii) két qua kiém dinh gia
thuyét phai c6 y nghia théng ké thi viéc lua chon 2
ham phan phéi Normal va Weibull ¢ mé phéng
quy luat phan bé N/D va N/H cho cac 1am phan
Keo tai twong giai doan 4 - 8 tudi & Tuyén Quang la
pht hop nhit.

4. KET LUAN

Cac chi tiéu sinh truong (D,; va Hyy) binh
quan 1am phan Keo tai tuong & giai doan 4 - 8 tudi

88

trong & Tuyén Quang c6 xu huéng tang khi tudi
lam phén tang. S6 ca thé tap trung lén nhat & cac
co duong kinh D4, D5 va D6, chiém 67,2%; tuong
tng & cac co chiéu cao H4, H5 va H6, chiém 66,3%
tong so cay trong lam phan va giam dan khi co
duong kinh (va ¢& chiéu cao) ting lén hoic ¢
duong kinh (va chiéu cao) gidm di. Phan b so cay
theo duong kinh va chiéu cao cac 1am phan Keo tai
tuong dugc mo hinh hoéa bang 2 ham phan phoéi
Normal hoac Weibull 1a duoc wu tién hon ca, tay
thuoc vao phan bé N/D hoac N/H & cac do tudi
lam phan khac nhau. Trén co s& két qua & nghién
ctru nay, cac nha quan ly, cac cha rimg xay dung
phuong an quan ly va lap ké hoach cho cac bién
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phap ky thuit ldm sinh trong nuéi dudong rimg
ciing nhu chuyén hoa rimg trong gé nhd sang
rimg trong g6 16m cho cac 1am phéan Keo tai tuong
nham nang cao ning suit va hiéu qua kinh té; gop
phan phat trién ngudén nguyén lieu phuc vu ché
bién va xuat khau.

TAI LIEU THAM KHAO

1. Bo Nong nghiép va PTNT (2022). Quyét
dinh s6 2860/QP-BNN-TCLN ngdy 27/7/2022
cong bd hién trang rimg todn qudc nam 2021.

2. Pham Tién Dang, P6 Van Ban, Pham
Quang Tuyén, Nguyén Huy Hoang, Bui Hiu
Thuong, Lé Quéc Thanh, Poan Trung Hiéuy,
Nguyén Viét Cuong, Truong Tat Do (2019). Xac
dinh san luong gb thuong phdm cla rimg trong
Keo tai twong & ving DPong Bac bo. Tap chi Nong
nghiép va PTNT, 5, 86 - 94.

3. Nguyén Viét Hung (2016). Nghién ctu quy
luat két cau lam phan rimg trong Keo tai tuong
(Acacia mangium) tai Cong ty Lam nghiép Hoa
Binh. 7ap chi Néng nghiép va PTNT, 10, 113 - 120.

4. Bui Manh Hung, Nguyen Thi Bich Phuong,
Le Sy Doanh, Phung The Hai (2021). Stump
diameter characteristics and volume prediction for
Acacia mangium in Ba Vi, Vietnam. Journal of

forest science and technology, 11, 28 - 37.

5. Hung, B. M., Phuong, N. T. B., Van Quy, N.,
Van Hop, N., Habib, Y. (2023). Acacia canopy
structure and carbon stock in Ba Vi, Vietnam.
Journal of Forest Science, 69 (1), 21 - 32.

6. Nanang, D. M. (1998). Suitability of the
Normal, Log-normal and Weibull distributions for
fitting diameter distributions of neem plantations
in Northern Ghana. Forest FEcology and
Management, 103 (1), 1-7.

NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 5/2023

7. Zhang, X., & Lei, Y. (2010). A linkage
among whole - stand model, individual - tree model
and diameter - distribution model. Journal of
Forest Science, 56 (12), 600 - 608,

8. Fallahchai, M., Daneshian, B., Foroughi,
M., Abadiz, A. (2012). The study of some statistical
distributions in order to fit Fagus orientalis

(Beech) trees diameter in Iran’s north forests.
Ecol Environ Conserv, 18 (1), 19 - 23.

9. Kayes, 1., Deb, ]J., Comeau, P., Das, S.
(2012).
Weibull distributions for fitting diameter data from

Akashmoni plantations in the north - eastern

Comparing Normal, Lognormal and

region of Bangladesh. Southern Forests: a Journal
of Forest Science, 74 (3), 175 - 181.

10. Altman, D. G., & Bland, J. M. (1995).
Statistics notes: the normal distribution. Brzj, 310
(6975), 298.

11. Fryer, M. (1989). Lognormal Distributions:
Theory and Applications. In: Wiley Online Library.
12. Thom, H. C. (1958). A note on the gamma

distribution. Monthly weather review, 86 (4), 117 -
122,

13. Marshall, A. W., & Olkin, 1. (1967). A
multivariate exponential distribution. Journal of
the American Statistical Association, 62 (317), 30 -
44,

14, Weibull, W. (1951). A statistical
distribution function of wide applicability. Journal
of applied mechanics, 18 (3), 293 - 297.

15. Nguyén Van Tuidn (2014). Phan tich sé'liéu
voi K. Nxb Téng hop thanh pho Hé Chi Minh.

16. R Core Team. (2016). R: A language and

statistical
Foundation for Statistical Computing, Vienna,

environment for computing. R

Austria. http.//www. R-project. org/.

89



KHOA HOC CONG NGHE

17. Vi Tién Hinh (2012). Piéu tra nimg (Gido
trinh dung cho sau dai hoc). Nxb Nong nghiép Ha
Noi.
MODELING FREQUENCY DISTRIBUTION OF DIAMETER, TREE HEIGHT
OF Acacia mangium STANDS IN THE TUYEN QUANG PROVINCE
Le Duc Thang?, Dao Thi Thu Ha?, Huynh Van Chung®
! Institute of Regional Research and Development, Ministry of Science and Technology
2 Faculty of Agriculture, Forestry and Fishery of Tan Trao University
? Kon Tum Community College
Summary

The frequency distribution of stand diameter and height provides important information for the
development of effective forest management options. This study’s goal was to determine the Normal,
Lognormal, Gamma, Exponential, and Weibull distributions were suitable for describing the diameter
and height distributions of Acacia mangium tree stands at the age of 4 - 8 years old planted in Tuyen
Quang. The results showed that the largest density of Acacia mangium individuals were in diameter
sizes D4 (10 - 12 cm), D5 (12 — 14 cm) and D6 (14 - 16 cm), accounting for 67.2%; respectively, in
height sizes H4 (12 — 14 m), H5 (14 — 16 m) and H6 (16 — 18 m), accounting for 66.3% of the total
number of trees in the stand and the percentage decreasing as the diameter size (and the height size)
increased or decreased. The Normal and Weibull distributions both have the best fit and efficiency to
describe the diameter and height distribution of A. mangium stands planted in Tuyen Quang. The
result is a basis for managers and forest owners to plan silvicultural measures in forest nourishment as
well as convert small timber plantations into large timber plantations for Acacia mangium stands
improve productivity and economic efficiency.

Keywords: Acacia mangium, N/D, N/H, distribution function, Tuyen Quang.
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