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Toém tit
Nghién curu dwoc thuc hién nham muc dich xdc dinh cdu rung Tram tr&ng tai Vuon Quéc gia U Minh
Ha, tinh Ca Mau. Sé liéu diege thu thdp tir 65 6 do dém 100 m? (10 m x 10 m) cho hai kiéu rirng Tram trong:
rung trong ké lip va rung trong khong ké lip tai Vieon quoc gia U Minh Ha. Keét quad cho thay doi voi rung
trong ké lip dwong kinh trung binh 10,4 + 0,2 cm; chiéu cao it ngon trung binh 10,7 + 0,1 m véi triv lwong
binh qudn la 213,93 m’/ha. Poi véi khu viee rieng trong khéng ké lip, dwong kinh trung binh 8,2 + 0,1 cm;
chiéu cao viit ngon trung binh la 7,7 + 0,1 m véi tong trit lwong trung binh la 100,03 m’/ha. Phan bo phan
tram so cdy theo cap duong kinh (N%/D, ) cua rimg trong tai khu viec nghién ciru c6 thé dwoc mo phong
bang phdn bé 1y thuyét Weibull. Phwong trinh mé phéng cho méi twong quan H /D, ; cua kiéu rung trong
kélipla H, = 1/(0,0639 + 0,2727/D, ), rung trong khéng ké lip la H = 1/0,0822 + 0,4345/D, ).
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Abstract

This study is to determine the structure of Melaleuca forests planted in U Minh Ha National Park, Ca Mau
province. Data were collected from 65 measuring plots of 100 m? (10 m x 10 m) for two types of Melaleuca
plantations: raised bed forest and non-raised bed forest in U Minh Ha National Park. The results showed
that for raised bed forest the average diameter was 10.4 + 0.2 cm; The average height was 10.7 £ 0.1 m with
an average mass was 213.93 m’/ha. For the non-raised bed forest, the average diameter was 8.2 + 0.1 cm;
The average height was 7.7 = 0.1 m with an average mass was 100.03 m’/ha. The percentage distribution of
trees by diameter class (N%/D, ,) of planted forests in the study area can be simulated by Weibull theoretical
distribution. The simulation equation for the relationship Hvn/D1,3 of the raised bed forest and the non-raised
bed forest was H = 1/(0.0639 + 0.2727/D, ) and H = 1/(0.0822 + 0.4345/D, ), respectively.

Keywords.:Ca Mau, National Park, plantationon forest, Structural, U Minh Ha
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1. Dt van dé

Vuon Qubc gia U Minh Ha la khu ru'ng dac dung
cua tinh Ca Mau c6 gia tri cao vé bao ton cac ngudn
tai nguyén sinh vat cua h¢ sinh thai rimg Tram ngap
phén dic trung ciia ving Pong bang Séng Ctru Long.
Vuon Quéc gia U Minh Ha duoc thanh 1ap theo Quyét
dinh so 112/QB-TTg, ngay 20/01/2006 ctia Thu tuéng
Chinh phu trén co sé chuyen khu bao ton thién nhién
V4 Doi thanh Vuon Quéc gia U Minh Ha va Quyét
dinh s6 1024/QP-TTg ngay 07/6/2016 ctia Thu tudng
Chinh phu vé viéc phé duyét diéu chinh ting dién tich
Vuon Qudc gia U Minh Ha tinh Ca Mau. Theo do,
tong dién tich ty nhién caa Vuon Qudc gia U Minh
Ha 13 8.527,8 ha. Tong dién tich dat co rimg 14 7.632,1
ha, trong d6 dién tich rimg trong 14 5.871,4 ha chiém
khoang 76,9% dién tich dat c6 rimg va 68,9% tong
dién tich dat tu nhién ciia don vi. Dién tich rung tré)ng
phan bd trén hai loai 1ap dia 14 trong ké lip 1.324,23
ha va trong khong 1én lip 4.547,17 ha (Vuon Qubc
gia U Minh Ha, 2021).

Rimg trong Tram (Melaleuca cajuputi) chiém
ty 1& rat 16n va c6 vai tro sinh thai quan trong trong
vung. Trong rimg mat do cao c6 thé can trg tai sinh
ty nhién cta cac loai cay than gd ban dia khac va
han ché sy di chuyén cua cac loai dong vat 16n. Tuy
nhién, cac nghién ctru vé cdu tric ring trong va ap
dung trong bao ton ciing nhu phong chay chita chay
rimg tai Vuon qudc gia U Minh Ha con rat han ché.
Do d6, nghién ctru nay dugc thuc hién dé danh gia
mot s6 dic diém cu trac quan trong cua tmg Tram
trong, bao gom cac chi tleu vé nhan t6 cdu trac, phan
bd sb cay cua ting cay b theo cip duong kinh va
chiéu cao viit ngon. Két qua ciia nghién ciru nay s&
g6p phan bd sung nhitng hiéu biét vé cau trac cua
rung Tram tréng trén dat phén va 1a co s khoa hoc
cho viéc dé xuit cac giai phap phu horp nham bao vé
va phat trién rimg bén viing trén dat phen.

2. P6i twong va phwong phap nghién ciru
2.1. Poi twgng nghién ciru
Rung Tram (Melaleuca cajuputi) trong trén 02

kiéu lap dia ciia Vuon Qudc gia U Minh Ha: ké lip
va khong ké lip.

2.2. Phwong phap nghién ciru

2.2.1. Phurong phdp thu thdp s6 liéu

Ti,én hanh 1ap 65 6 do dém (ODD) hinh chit nhat
duoc bo tri ngau nhién, dién tich mdi 6 12 100 m? (10
m x 10 m). Trong d6 rung trong ké lip: 29 6 do dém,

rimg trong khong ké lip 36 6 do dém. Cac s6 liéu thuc
vat than gS dugc thu thap bao gém:

- Panh déu va do dém toan bo sb cay c6 duong
kinh thén céy tai vi tri 1,3 m (D ,) tr 6 cm tr¢ 1én
(twong duong véi chu vi than cay tai vi tri 1,3 m 1a
18,8 cm).

- Do duong kinh than cay D , thong qua do chu
vi thén cay C, ; (D, ;= CL,3/n).

- Xac dinh chiéu cao viit ngon H  cuacay béng
thudc Blume - Leiss véi do chinh xac 0,5 m.

Hinh 1. Vi tri cic 6 tién hanh do dém
tai Vuon Quoc gia U Minh Ha

2.2.2. Phurong phap xir Iy 56 liéu

- M6t s6 chi tiéu vé diéu tra 1am phan

Céc nhan t6 cdu tric bao gdm mat d¢ (N), duong
kinh trung binh (D ,), chiéu cao viit ngon trung binh
(H,), tong tiét dién ngang (G) va trir luong (M):
M = N*V, trong doé:

+V 1a thé tich than cay (m*), dugc xac dinh boi
cong thie: V =G*H_*f

G: Tiét dién ngang tai vi tri 1,3 mét (m?)

H chiéu cao vat ngon (m)

f: Hinh s than cy (f = 0,50)

+ N: Mat d6 cay (cay/ha)

- Quy luat két cau 1am phan

Quy luat két cdu 1am phan 12 phan b6 s cay theo
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cip du(mg kinh (N/D, ,) hay phan bb phan tram s6
cay theo cap duong kmh (N%/D, ,) va phan b sb cay
theo cip chleu cao (N/H ) hay phan b phan trim sb
cay theo cAp duong kinh (N%/H - Theo do, nghlen
ctru tién hanh thir nghiém 03 dang ham 1y thuyét
(Mayer, Weibull, khoang cach), cac ham toan hoc
nay da du’oc nhidu tac gia xac dinh rang 1a mo hmh
ly thuyet t6i uvu dé mo phong quy ludt phan bd s6 cay
theo cap duong kinh va chiéu cao trong nghién ctru
cAu trac cua 1am phan (Tran, 1990; Bao-Huy, 2009;
Nguyén, 2014; Nguyén, 2018; Pham & Cao, 2018;
Cao & DP9, 2019; Cao & cs., 2019):

* Ham Meyer: Ham c6 dang: £ = o.e*

Trong do: £ la tan s6 quan sat; X la dai luong
quan sat; o va 3 a cac tham so cia ham Meyer

* Ham Weibull

Ham mét dg co dang f (x) = a.A.x*".e™*

Tham s6 a dic trung cho do 1éch cua phan b0,
tham s A dic trung cho d6 nhon cta phan bo.

Dua vao phéan bd thuc nghiém dé chon tham sb o

+ Phan b6 léch trai: 1 <a <3

+ Phan bd dang 1éch phai: a > 3

+ Phan b tiém can phan b6 chuan: o =3

+ Phéan b6 c6 dang phan bd giam: a = 1

* Ham phén bd khoang cach:

voix =0

= {]
() = 100 (1-0) (1-9) ™ véix > 1
trong d6: o va y 1a 2 tham sd. Phan b6 khoang
céch c6 1 dinh & ¢& thir 2 sau d6 giam dan khi x ting.
fo

(n 5)
Zle

f: tan sb quan sat twong ung véi to dau t1en
n: dung lugng mau; x = (x,-x,)/k voi k la cu ly to; X!
cd duong kinh thiri; x : ¢& duong kinh ctia t6 thir nhat

7/:

- Twong quan giita chiéu cao viit ngon va dudng
kinh than cay (H, /D, ;)

Xac dmh mdi trong quan H /D, tréncos¢ xay
dung mot s6 phuong trinh toan hoc thu nghiém. Lua

chon phuong trinh c¢6 hé sé xac dinh (R2) 16n va cac
chi sb sai léch tinh theo phin trim (MAE); sai tiéu
chudn wdc lugng (SEE); tong binh phuong sai léch
(SSR) nho, ddng thoi phuong trinh don gian trong
tinh toan s€ duogc Iwa chon.

- Phian mém xu 1y s6 liu

Nhém nghién ciru sir dung mot s6 phan mém:
Microsoft Excel 2007, Statgraphics Centurion XV
verson 15.1.02 dé phan tich va xir Iy s6 liéu. Phuong
phap xir 1y s liéu duge thuc hién theo hudéng dan
Béao Huy, 20009.

3. Két qua nghién ciru va thao thuin

3.1. CAu triic rirng trong Vuon Quoc gia U
Minh Ha

S liéu dic trung mau cua rung trong ké lip
dugc tong hop tir 29 6 do dém (dién tich mbi 6 do
dém 100 m?). Két qua tinh toan cho thay, duong kinh
trung binh 14 10,4 + 0,2 cm (bién dong tir 3,8 - 22,0
cm); chidu cao vat ngon trung binh 14 10,7 + 0,1 m
(bién dong tir 6 - 16 m); tiét dién ngang trung binh 13
0,0093 =+ 0,003 m?/cay (0,0011 - 0,0380 m%cay); thé
tich than cay trung binh la 0,0477 + 0,0019 m*/cay
(bién dong tir 0,0031 - 0,2325 m’/cdy). Qua dé ciing
tinh toan dugc mat do cdy trung binh ciia rimg trong
ke lip trong khu vuc nghién ctru 1a 4.486 cay/ha véi
tong tiét dién ngang than ciy 1a 41,60 m%¥ha va trit
luong binh quén la 213,93 m*/ha.

Déi voi kiéu rimg trong khong ké lip, da tién
hanh 1ap 36 6 do dém, dién tich mdi 6 do dém la
100 m?. Két qua tinh toan cho thiy duong kinh
trung binh ctia cdy ca thé cua rimg trong khong ké
lip 12 8,2+ 0,1 cm (duong kinh nho nhat 1a 3,2 cm
va 16n nhét 1a 20,3 cm); chiéu cao vt ngon trung
binh1a7,7+0,1 m (chiéu cao thép nhat 1a 3 m, cao
nhat 12 13 m); tiét dién ngang trung binh 13 0,0058
+0,0002 m?/cay (tiét dién ngang than cay dao dong
tur 0,008 - 0,0324 m?%cay); thé tich than cdy binh
quén 0,0215 £ 0,0008 m*/cay (dao dong tir 0,0011
- 0,1348 m3/cdy). Ngoai ra ciing tinh toan duogc
mat do cay trung binh cua kiéu ring trong khong
ké lip 1a 4.650 cay/ha, tiét dién ngang trung binh
26,80 m?/ha, trir lwgng trung binh 1a 100,03 m*/ha.

Bang 1. DPic trung ciu tric cia hai kiéu rirng trong tai Vuwon Quéc gia U Minh Ha

Kiéu rirng N (ciy/ha) D, (cm) H (m) G (m*ha) M (m’/ha)
Rimg trong ké lip 4.486 10,4 10,7 41,60 213,93
Rimg trdng khong ké lip 4.650 8,2 7.7 26,80 100,03
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3.2. Phan bd phin trim sb ciy theo dwong
kinh (N%/D, 3)

Phén bd sb cay theo cip du’o‘ng kinh (N/D, ;)
hay phan bd phan trim s6 cay theo cép duong kinh
(N%/D, ;) phan anh ty 1¢ s6 cy theo duong kinh &
mot don vi dién tich hay phan 4nh phan anh mirc d6
tac dong giita cac ca thé trong 1am phan. Phan b
(N/D, ;) hay (N%/D, ;) duoc xem la mot trong nhiing
quy luat quan trong trong két cau cua lam phan vi no
thé hién quy luat sip xép cac quan thé cau tao nén quan

thé cdy rimg trong khong gian theo thoi gian. Tir quy
ludt phan bb sé cy theo cip du’(‘mg kinh c6 thé danh
gia dugc két cau cua rimg, de Xuét cac giai phap larn
sinh phu hop dé xdy dung quan xa c6 nang suét va 6n
dinh cao. Két qua nghién ctru cho thiy, ham Weibull
hai tham sO thé hién tot nhat moi quan hé giita phan
tram s6 cay (N%) voi ducmg kinh than cay (D, ) cua
cé hai kiéu rimg; mng trong ké lip va ru'ng trong khong
ké lip tai Vuon Qudc gia U Minh Ha. Két qua phuong
trinh twong quan duoc tong hop & Bang 2.

Bing 2. Két qua md phong quy luit twong quan N%/D, , cho hai kiéu rirg trong
tai Vuon Qudc gia U Minh Ha

Cac tham sb

Kiéu rirng Phan bd y*tinh  y’bang  Két luin
o B Y A
Weibull 2,895 0,001 1,06 5,99 H
Rimng trong ké lip Mayer 20,390 0,090 180,55 5,99 H,
Khoang cach 0,577 0,015 30,95 5,99 Hy
Weibull 2,567 0,010 2,55 7,81 H'
Rung trong khong ké lip  Mayer 165,480 0,325 114,88 3,84 H;
Khoang cach 0,788 0,006 60,10 11,07 H;
40 :
N(%) §
L A, \ N S e o I h e ay S A0 e s
I RPN W | R (R " —e—Thirc nghiém
| =Ly thuyet
o f b AN S
—Ly thuyet . Dy ;(cm) D1 3 (cm)
—&Thirc nghiém 5 00
00 .‘ i i i i

2-5 5-8 8-11 11-14 14-1717-2020-23

(a) Rung trong ké lip

(b) Rimng trong khong ké lip

Hinh 2. Biéu dd so sanh gis trj ly thuyét va thyc nghi¢ém ciia phan b6 N%/D, ,

Két qua nghién ctru cho thy sy phan b cua ca
hai kiéu rimg tai Vuon Qudc gia U Minh Ha déu c6
dang 1 dinh léch trai (Hinh 2), s cy tap trung nhiéu
nhat & ¢& duong kinh trung binh tir 7 - 11 cm (tur 8 -
11 cm ddi voi rimg trong ké lip va 7 - 9 cm d6i véi
rumg trong khong ké lip). Do d6 c6 thé cai thién tinh
hinh rimg bang cach loai bo nhirng cy c6 pham chat
kém, nhiing cdy qua gia cdi dé tao khong gian sinh
trudng cac nhimg cay ké can.

3.3. Phin bo phin trim sb cay theo cap chiéu
cao (N%/H )

Két qua md phong phan bd phan tram sb cay
(N%) voi chiéu cao vat ngon (H ) bang 3 ham phan
b6 1y thuyét: Weibull, Mayer va khoang cach ddi
v6i kiéu rimg trong ké lip va rimg trong khong ké
lip tai Vuon Qudce gia U Minh Ha duoc tong hop
o0 Bang 3.

Két qua tong hop & Bang 3 cho thdy sy phan b
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phai (a > 3) (Hinh 3), sé cdy tap trung nhiéu nhat
& c¢& dudng kinh trung binh tir 11 cm ddi véi rimg
trong ké lip va 8 cm dbi véi rimg trong khong ké lip.

N%/H, cta ca hai kiéu rumg tai Vuon Quéc gia U
Minh Ha déu phu hop véi phan bé Weibull (2 tinh<
x> bang). Phan bd N%/H_ c6 dang 1 dinh hoi léch

Bang 3. Két qua mé phéng quy luit twong quan N%/H_, cho hai kiéu rirmg trong
tai Vuon Quoc gia U Minh Ha

Cac tham so

Kiéu rirng Phan bd y*tinh  y?bang  Két luin
o B Y A
Weibull 3,339 0,003 6,86 9,49 H
Rung trong ké lip Mayer 0,788 0,006 60,11 11,07 H;
Khoang cach 4,504 -0,033 89,19 14,07 H;
Weibull 3,695 0,001 6,67 9,49 H,*
Rumng trong khong ké lip  Mayer 13,491 0,119 86,84 7,81 H,
Khoang céach 0,790 0,015 66,03 11,07 H;
25 25 :
N% :
20 A 20 4 i.____L____L____L __L____;_ ______________
15 15 4----r----r----r—-fr--r---r r
10 - SR B {0 J CERECEEEE L L --------------
——Thuc nghiém N e\ S
—Ly thuyet ——Thwenghiém Ny | !
51 BLE T e T L —Lythuyet TN\ T
OB H,, (m) ! ) H, (m) !
6 7 8 9 10 11 12 13 14155 3 45 6 7 8 910111213
(a) Ring trong ké lip (b) Ring trong khong ké lip

Hinh 3. Biéu d6 so sanh gia tri Iy thuyét va thwe nghiém ciia phin b N%/H

3.4. Twong quan giira chiéu cao viit ngon véi
dwong kinh than cay H,/D, )

Trong nghién ctru 1am nghiép, viéc xac dinh
méi twong quan gitra cac nhan t6 diéu tra 1a hét sirc
can thiét. Trong cac diéu tra vé cdy rimg cho thiy chi
tituve H  va D ,co mdi quan hé véi nhau. U'pg VGi
moi ¢& duong kinh c6 thé xac dinh dugc chi€u cao
Vit ngon cua cay thong qua mot sé ham toan hoc voi

sai s6 nhat dinh. Pong thoi, trong 1am nghiép yéu t6
chiéu cao H_  thuong kho xac dinh va kém chinh xac
hon duong kinh thong qua xac dinh chu vi than cay.

Pé xac dinh mbi twong quan giita chidu cao va
duong kinh cay tai khu vuc nghién ctru, dé tai da tién
hanh tham do mot sé phuong trinh trong quan nham
lwa chon phuong trinh phtt hop nhét. Két qua tham
do duoc tong hop ¢ Bang 4 va Bang 5:

Bang 4. Cac phwong trinh thim do twong quan H /D, ; rirng trong keé lip

Chi tiéu so sanh

STT Phwong trinh tham do
R? (%) SEE MAE SSR
1 H = sqrt(-40,172 + 69,996*1n(DL3)) 95,8 8,61 7,28 1261,02
2 H, =2.8975+ 3,4383*1n(DL3) 95,7 0,43 0,37 3,08
3 H = 1/(0,0639 +0,2727/D1,3) 95,5 0,01 0,00 0,00
4 H, =(2,0203 + 0,5440”‘ln(D1’3))2 95,3 0,07 0,06 0,09
5 H  =exp(1,5630 + 0,3466*In(D, ,)) 94.4 0,05 0,04 0,04
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Bang 5. Cac phwong trinh thiam do twong quan H /D, , rung trong khong ké lip

Chi tiéu so sanh

STT Phuong trinh thim do R® (%) SEE MAE SSR
I H,=1/(0,0822+0,4345/D, ) 69,9 0,02 0,01 0,01
2 H, =exp(2,3958-2,9707/D, ) 64,9 0,15 0,10 0,33
3 H, =(3,2662-3,9422/D, )’ 62,0 0,21 0,15 0,67
4 H,=104502-21,1375/D , 59,1 1,20 0,84 21,66
5 H, =sqrt(103,531 - 313,055/D ) 53,0 20,1 13,8 6077,64

VI

Theo két qua tir Bang 4 cho thiy cac phuong
trinh tham do c6 R? bién dong tir 94,4% - 95,8%
diéu nay thé hién mdi quan h¢ giita chiéu cao va
duong kinh than cay cua ring trong ké lip tai khu
vuc nghién ctru c6 mdi quan h¢ chat ché voi nhau.
Néu dya vao hé sé R? thi phuong trinh durgc chon
1a phuongtrinh 1 vi c¢6 hé sé R? cao nhét (95,8%),
con néu dya vao cac yéu to6 MAE, SEE, SSR thi
phuong trinh dugc chon la phuong trinh 3. Qua
phén tich, so sanh cac yéu td, nhom nghién ctu
chon phuong trinh biéu dién twong quan giita
chiéu cao va duong kinh than cay cua rimg trong
ké lip co6 dang:

H  =1/(0,0639 +0,2727/D, )
(VO6iR?=95,5%; 3,8 cm <D, , <22,0 cm)
Két qua tong hop ¢ Bang 5 cho thdy, hé sé xéac

==
12K

10|

(a) Rimng trong ké lip

dinh cua cac phuong trinh thim do twong ddi thap
(53,0% - 69,9%) chung t0 gitta H | va D | cua rung
trong khong ké lip c6 moi quan hé khong chét ché.
Theo khao sat thi mot sb khu vuc do dém cay Tram
dang c6 hién tuong bi suy thodi (kho, chét ngon),
didu nay anh huong dén viéc xay dung phuong trinh
H /D, Qua so sanh céc chi tiéu thi phuong trinh
duoc chon dé thé hién moi twong quan gitra chiéu
cao va duong kinh than cay cua kiéu ring trong
khong ké lip ¢6 dang:
H = 1/(0,0822 +0,4345/D ,)

(VOiR?=69,9%; 3,2 cm <D, ; 20,3 cm)

D) thi biéu dién twong quan gitra chiéu cao
vat ngon (H, ) va duong kinh (D, ,) ¢ hai kiéu rimg:
rung trong ké lip va rung trong khong ké lip dugce
thé hién ¢ Hinh 4:

10
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(b) Rumng trong khong ké lip

Hinh 4. Twong quan H /D, cia rirng trong ké lip va rirng trong khong ké lip tai
Vuon Quoc gia U Minh Ha
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4. Két luan va kién nghi
4.1. Két luén

Két qua nghién ciru cho thiy mat d6 binh quan
ctia rimg trong ké lip 1a 4.486 cay/ha véi trir lugng
binh quan 1a 213,93 m3/ha; mat d binh quan ctia rirng
trong khong ké lip 1a 4.650 cay/ha, trit lugng trung
binh 1 100,03 m*/ha. Ham phan b6 1y thuyét Weibull
thé hién tot nhit cho quy luat phan bd phan trim sb
cdy theo cip duong kinh (N%/D ;). Phuong trinh
md phong cho moi twong quan H /D, ; cia ki€u rimg
trong ké lip 1a H = 1/(0,0639 + 0,2727/D ,), rung
trong khongkéliplaH =1/(0,0822 +0,4345/D1,3).

4.2. Kién nghi

Can nghién ciru thém moi quan hé giita céu
tric rimg (dudng kinh trung binh, chiéu cao trung
binh, do tan che, ty 18 cay tdt,...) véi chiéu sau
ngap nudec.

Loi cam on: Bai bao nay str dung mot phan dir
lidu tai két qua nghién ctru cua tac gia chinh trong
Luén van Thac sy Khoa hoc Lam nghiép nganh Lam
hoc - Truong Dai hoc Nong Lam Thanh phd HO Chi
Minh. Xin chan thanh cam on quy dong nghiép tai
Vuon Quéc gia U Minh Ha da hd trg hoan thanh bai
viét nay.
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