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TOM TAT

Nghién ctru ndy dwoc thuc hién nhdm phdn tich qud trinh sinh truwéng cua
rirng tréng Budc tir cp tudi 5 dén 25 ndm tai khu vuc ven bién Kién Vang
thuéc tinh Ca Mau. S6 liéu nghién ciru bao gém 15 é tiéu chudn vdi kich
thuwdrc 200 m? va 20 cdy gidi tich tir cdp D = 6 dén 18 cm. Két qud nghién ctru
cho thdy mat dé cua rirng tréng Buwdc tai cdp tubi 5, 10, 20 va 25 ndm chi
con lai 75%, 57,7%, 27,4% va 21,9% so vdi mat dé tréng rirng ban déu.
Ndng sudt gb cua rirng tréng Pudc tai cdp tudi 10, 20 va 25 ndm twong ting
l& 18,3 m3/ha/nédm; 13,7 m3/ha/ndm va 11,9 m3/ha/ndm. Suét tdng trréng
san lwong gé cda rirng tréng Pudc gidm rdt nhanh tir cép tudi 5 ndm
(20,0%) dén cdp tubi 20 ném (2,5%) va cép tudi 25 ndm (1,5%). Sén Iwong
g0 cla rirng tréng Pudc chuyén tir giai doan tdng trudng nhanh sang giai
doan tdng truwdng chém tai cdp tudi 5 ndm. Tubi thanh thuc sé lwgng cla
rirng tréng Budc la cdp tudi 10 ndm. Nhirng phdt hién tir nghién ciru nay
gdp phén co s& khoa hoc va thuc tién dé théng ké san lwong gb va phén
tich hiéu quad kinh té déi vdi rirng Budc tréng tai khu vie.

ABSTRACT

This study was carried out to analyze the growth process of Rhizophora
apiculata planted forests from 5-25 years old in the Kien Vang coastal area
of Ca Mau Province. The research data included 15 standard plots with a
size of 200m? and 20 trees analyzed from level D = 6-18cm. The research
results showed that the density of R. apiculata planted forests at level A = 5,
10, 20 and 25 years old was only 75%, 57.7%, 27.4% and 21.9% compared
to the initial planting density. The timber productivity of R. apiculata
planted forests at level A = 10, 20, and 25 years old was 18.3m>/ha/year;
13.7m3/ha/year, and 11.9m3/ha/year, respectively. The growth rate of
timber production of R. apiculata planted forests decreased very rapidly
from level A = 5 years (20.0%) to level A = 20 years (2.5%) and level = 25
years (1.5%). Timber production of R. apiculata planted forests changed
from the fast growth stage to the slow growth stage at level A = 5 years.
The age of maturity of R. apiculata planted forests was level A = 10 years.
The findings from this study contribute to the scientific and practical basis
for wood production statistics and economic efficiency analysis of R.
apiculata planted forests on the site.
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1. DAT VAN DE

Phan tich su bién d6i vé san lvgng cla rirng
ngap man theo cdc vung dia ly khac nhau la
nhiém vy quan trong cta lam hoc. Cac nha lam
hoc sir dung san lugng rirtng khéng chi dé
danh gia strc sdn xuat cha cac 1ap dia, ma con
xay dung cac phuong thirc 1am sinh [1]. Cac
nha kinh t& s dung san lugng rirng dé phan
tich hiéu qua kinh doanh rirng. Vi thé, két qua
nghién ctru vé san lwong rirng mang lai y nghia
|&n vé khoa hoc va thuc tién san xuat.

Rirng Dudc (Rhizophora apiculata Blume)
phan bd tap trung & khu vuc ven bién Tay
Nam B6. Rirng Dudc khdong chi dong vai tro
quan trong vé kinh t&, ma con cad modi truong
va qubc phong. Trudc day mot s6 tac gia [2-5]
d3 nghién ctru vé sinh trudng cla rirng Dudc
& khu vue ven bién Nam Bo. Tuy vay, hién nay
khoa hoc van con thiéu cac thong tin vé sinh
trudng cua rieng Dudc trong & mic dia
phuong. Téng dién tich rirng trong cda tinh Ca
Mau tinh dén nam 2023 la 65.449,3 ha
(100%); trong d6 huyén Ngoc Hién co
23.624,97 ha (36,1%) [6]. Thong ké tai nguyén
va phéan tich hiéu qua 1dm sinh va kinh té cla
rirng Dudc trong doi hoi phai cd cac biéu thé
tich than cay diéng va biéu thé tich gd san
phém. Tuy vay, hién nay nganh lam nghiép
tinh Ca Mau van con thiéu céc loai biéu nay.
Xuat phat tlr nhitng vadn dé dat ra trén day,
nghién clru nay dwoc ddt ra nham tra 1 2 cau
héi chinh. Mot la d6é thon va hinh dang than
cdy Dudc cé dang nhu thé nao? Hai 13 sinh
trudng cha rirng Pudc trong tai khu vuc ven
bién cla huyén Ngoc Hién thay d6i theo tudi
nhu thé ndo? Muc tiéu cla nghién clru nay la
xay dung cac ham do thon va ham san lwgng
gd & murc cay binh quan va quan thu Pudc
tréong tir cap tudi 5 dén 25 nam. K&t qua cua
nghién cru nay |a co s& khoa hoc dé xay dung
cdc biéu thé tich va phan tich hiéu qua |am
sinh va kinh té& déi véi rirng Pudc trong tai khu
vire ven bién Ngoc Hién thudc tinh Ca Mau.

2. PHU'ONG PHAP NGHIEN CUU

2.1. Pbi twong va vi tri khu vre nghién ciru

Dai twgng nghién ciru 1a rirng Pudc trong
thuan loai tir cap tubi 5 dén 25 ndm. Mat do
trong rirng Pudc ban dau la 10.000 cay/ha.
Rirng Dudc tréng da dugc tia thwa 3 [an & tudi
5, 10 va 15 ndm. S6 liéu vé do thon than va
san lwong gb cla rirng Dudce trong duoc thu
thap tai khu vuc ven bién Kién Vang thudc tinh
Ca Mau. Toa d6 dia ly: 8°39'33"vi Bac va
105°03'54" kinh Bbéng. Khu vuc nghién clru
mang dac diém chung cta khi hdu nhiét ddi
gié mua. Hang nam khi hau phan chia thanh
hai mua mua va kho ro rét. Mua mua kéo dai
6 thang tlr thang 5 dén thang 11, mua khé tir
thang 12 ndm trudc dén thang 4 nam sau.
Nhiét dé trung binh nam 26,5°C. Lwgng mua
trung binh ndm 2390 mm. D& dm khoéng khi
trung binh ndm 13 85,9%. Dat tai khu vuc
nghién ctru thudéc nhém dat man thuong
xuyén trén phu sa mdi bdi tu chua n dinh;
thanh phan co gidi chinh 1a thit va sét mém
dén sét chat.

2.2. Phwong phap thu thap sé liéu

(a) Xdc dinh cdc ddc diém cia rirng Pudc
tréng.

S6 liéu nghién ciru bao gém cac thanh phan
san lugng & mic cady binh quan (duong kinh
than ngang nguc = D(cm) tai vi tri 1,3m ké tir
c6 ré khi sinh; chiéu cao toan than = H, m; thé
tich than =V, m3) va quan thu Duéc (mat do =
N, cay/ha; tiét dién ngang than = G, m?/ha;
san lwong gd = M, m3/ha). Pic diém cla rirng
Pudc trong dugc thu thap theo 5 cap tudi (A =
5, 10, 15, 20 va 25 ndm). Mbi cap A 3 6 tiéu
chuan (OTC). Téng s6 5 cap A la 15 OTC. Dién
tich OTC la 200 m? (20x10 m). Trong céc OTC,
chu vi than ngang ngwc (CV, cm) cla tirng cay
dwoc do bang thudc day véi dod chinh xac 0,1
cm; sau d6 quy déi ra D(cm). Chi tiéu H dugc
do bang thuwdc do cao Blume leise vdi do
chinh xac 0,5 m.

(b) Xdac dinh d¢ thon thdn cdy Puorc.

D6 thon than cd vo (Dhey, cm) va khéng vé
(Dhov, cm) clia cdy Puédc dugce xac dinh tir 20
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cay mau phan bé tir cdp D = 6+18 cm; trong
d6 mbi cap A la 4 cay.

Céc cdy mau duoc chit ha cach cd ré khi
sinh 30 cm. T4t c3 cdy mau duogc xac dinh
chiéu dai toan than (H, m) bang thudc day véi
d6 chinh xac 1,0 cm. Than cay duoc phan chia
thanh 10 doan v&i chiéu dai bing nhau (0,1 H).
Duong kinh than ca vo (Dcv, cm) va khéng vo
(Dov, cm) tai vi tri ngang ngwc (1,3 m ké tir ¢d
ré khi sinh), dudng kinh than ca vé va khéng

vo & dau nhé (tuwong ing Dicv va Diov) va dau
lén (twong ng Dacv va Daov) clia mdi phan
doan duoc xac dinh bang thudc day véi do
chinh xac 1,0 cm. Bang 1 téng hop mot sé dac
trng thong ké d8i véi Dhey va Dhov theo cap
D (cm) d6i v&i 20 cdy mau. O Bang 1, Dhys,
Dhos va Do7s twong &ng |a Dh tai vi tri chiéu
daithAn h=1,3m, h=0,5H va h=0,75 H ké
tir c6 ré khi sinh.

Bang 1. Bwdng kinh than cy ca vo va khdong vo theo cép kinh va chiéu cao than ciy clia Buédrc

Cap D (cm)

Dh ca vé (cm)

Dh khdng vé (cm)

H (m)

Dhy Dhgs Dhg,75 Dhy Dhgs Dhg,75
6 7,6 5,7 4,9 3,7 5,2 4,5 3,4
8 9,7 7,8 6,6 4,9 7,3 6,2 4,6
10 11,7 10,0 8,2 6,0 9,4 7,7 5,7
12 13,7 12,2 9,6 7,0 11,4 9,0 6,6
14 14,4 14,4 11,0 7,9 13,5 10,3 7,4
16 15,4 16,7 12,3 8,7 15,5 11,4 8,0
18 16,5 19,0 13,5 9,4 17,5 12,4 8,5
20 17,3 21,4 14,7 10,0 19,5 13,3 9,0
2.3. Phuong phap xtr ly sé liéu khéac nhau.

Trinh tu x{& ly s6 liéu dugc thyce hién theo 3
buwédc. Buwdc 1: Xay dwng ham d6 thon than cay
Pudc. Két qua & budc nay cung cdp co s@
khoa hoc cho viéc xac dinh thé tich than cay
Pudc. Bwdc 2: Xay dung cac ham san lwong gb
& murc cay binh quan va quan thu Pudc trong.
K&t qua & budc nay cung cap co s&@ khoa hoc
dé xac dinh san lvong & mirc cdy binh quan va
quan thu Duwdc trong. Buwdc 3: Phan tich qua
trinh sinh trwdng cta rirng Dudc trong. Két
qua & budc nay cho biét nhitng déc trung sinh
trwdng cla rirng Pudc trong & nhitng tudi

2.3.1. Xdy dwng ham d¢ thon thdn cay buéc

Cac ham d6 thon than cd vd (Dhey) va
khéng vo (Dhov) d8i véi cay Dudc duoc kiém
dinh tir 3 ham dy tuyén 1-3 (Bang 2) [7, 8). Ba
ham 1-3 duogc ki hiéu twong ng la Lee2003,
Thém22-1 va Thém22-2. & ham 1-3, D (cm) 1a
dwong kinh than & vi tri 1.3 m ké tir ¢6 ré khi
sinh; Dh (cm) la dwong kinh & nhitng vi tri
khac nhau trén than; H (m) 1a chiéu dai toan
than; h (m) la chiéu dai tir ré khi sinh dén
nhitng vi tri khac nhau trén than; Y = (h/H); X =
(H - h)/(H-1,3).

Bang 2. Cac ham dé thon du tuyén

Ham Cac ham do thon du tuyén: Tac gia
Dh = a;D?(1 -[Y)3V"2 +a4¥ +a5) Lee (2003)
Dh = al(DaH)/\aZ(a3-\/?)(a4Y+a5VAz+a6X+a7(D/H)) Thém (2022-1)
Dh = a1(D2H)"az(a3 _ \ﬁ )(a4Y+aSY"2+a6X+a7(D/H)) Thém (2022_2)

2.3.2. Xdy dwng ham sén lwgng déi véi rirng
Pudrc trong

(a) Ham sinh truédng dwong kinh va chiéu
cao cua cdy binh quén.
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So sanh cac ham héi quy cho thay sy bién
ddi cha D va H theo A ndm cua rirtng Dudc
tréng cé dang dudng cong Sigmoid (S-Curve).
Vi thé, ham sinh trwdng D va H & muirc cdy binh
quan dugc mo ta theo ham Korf (1939; Dan
theo Zeide, 1993) [9] (Ham 4); trong d6 Y =D
va H, con m, b va c Ia ba tham sé.

Y = mxexp(-bxA<) (4)

(b) Ham wdc lwong thé tich cda cdy binh
qudn.

TU hai ham Dhcy va Dhoy thich hgp (SSRwmin),
uwdc lugng Dev va Dhov theo céc cdp D = 6320
cm; trong d6 moi cdp D = 2 cm. Sau d6 xac
dinh thé tich than cay ding ca vé (Veov) va
khéng vo (Vov) & mirc cdy binh quan cla rirng
Puwdc theo cong thirc 5; trong dé V; = thé tich
cdy j, Vij = thé tich phan doan i clia cay j, Vj =
thé tich doan ngon cua cay j. Thé tich cic phan
doan (Vj) duoc xac dinh theo cong thirc hinh
non cut (cong thirc 6); trong do L(m) = 0,1 H,
D; (cm) = dudng kinh dau 16m ca vo va khong
vé clia mdi phan doan, D, (cm) = dudng kinh
dau nhod cd vo va khéng vé cia mdi phan
doan. Thé tich doan ngon cda tirng cdp D (Vaj)
duoc tinh theo cong thirc hinh non (céng thirc
7); trong dé gn = 0,00007854xD,? v&i Dp =
duong kinh day doan ngon ca vo va khéng vo,
La(m) = chiéu dai doan ngon (0,1 H). Sau do
xay dung cac ham Vey va Vov theo 3 ham 8+10;
trong d6 D la dwong kinh & vi tri 1,3 m ké tur
6 ré khi sinh, H = chiéu cao toan than, con b;,
c¢i va di 1a cdc tham s6 cla cac ham hdi quy.
Ham 8 duorc st dung dé xac dinh tdng thé tich
than cdy dirng ca voé va khong vd. Ham 9 duoc
s dung dé xac dinh tdng thé tich cla cac
phan doan vdi chiéu dai khdc nhau (h, m).
Ham 10 duoc s dung dé xac dinh téng thé
tich cGia cac phan doan vdi duwong kinh thu
hoach & dau nhé (Dh, m). Thé tich vo (Vvo, m3)
la hiéu s6 (Vev - Vov). Hinh s6 than ngang nguc
(F = Vev/Vvien try) & cac cap D khac nhau duoc
xac dinh theo ham 11.

Vy=3Vij+ Vy (5)
Vjj 3-n—LD2+D2+D D,) (6
1] (m )_ (3)(4)(10000) ( 1 2 ( 1x 2) ( )
an = (1/3)gnjl.n (7)

V1 = b1 + byx(D?H) (8)
V2 = exp(c1 + c2xLn(DxH) + cax(h/H) %) (9)

V3 = exp(d; + d2xLn(DxH) + d3x(Dh/D)%4)(10)

F = mxexp(-bxD) + k (112)

(c) X4y dwng ham sén lwong gé déi vdi
rirng Pudc tréng.

San luvong gb cay ding cad vo va khong vo
cla rirng Pudc trong tai tudi A ndm (Ma,
m3/ha) dugc xdc dinh theo cdng thic 12;
trong d6 Na la mat d6 cta rirng Dudc trong tai
A ndm, con Vaqa la thé tich gb ca vd va khong
vO cla cdy binh quan tai A nam. Mat do cla
rirng Dudc trong lai tai A nam duoc udc lwgng
theo ham 13; trong d6 b, c va k |a ba tham sé.
Ham wéc lugng hai bién G va M dugc mo ta
theo dang ham Sigmoid (Ham 14); trong dé Ya
=GvaMtai Anam.

Ya= NAXVBqA (12)
Na = bxexp(-cxA) + k (13)
Ya =exp(b - c/A) (14)
2.3.3. Phén tich sinh trwdng cua rirng Pudc

tréng

Su bién d&i theo A ndm cla cac thanh phan
san lwgng & mirc cay binh quan (D, H, V, F) va
N, G va M & mirc quan thu duoc xac dinh
twong ng bang cach khao sat cdc Ham 4, 8,
11 va 14. Lugng tang trwdng binh quan theo
dinh ky n ndm déi v&i cac thanh phan san
lwong cla rirng Pudc trong dugc tinh theo
cong thirc 15; trong d6 Ya= D, H,V, F, N, G va
M tai A nam, con n =5 |a s& ndm dinh ky tinh
lwgng tang trudng. Lugng tang trwdng binh
quan déi vdi cac thanh phan san lugng duoc
tinh theo cong thirc 16. Suat ting truwdng déi
V@i cac thanh phan san lwong cta rirng Pudc
trong duoc tinh theo céng thirc 17.

2y, = “A Y :‘A'”’ (15)
Ya

AMa = A (16)
AN

PYa=, x100 (17)

2.3.4. Banh gia sai léch cua cac ham héi quy
Cac hé sb hoi quy va nhitng thdng ké sai

léch cta cdc ham Dh va ham sinh truwdng (D, H,

V, N, G. M) duoc xac dinh bang phuong phap
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hdi quy va twong quan phi tuyén tinh cla
Marquartz. Mdc dd tin cdy cia cdc ham hoi
quy duwoc danh gid theo hé sé xac dinh (R%
coéng thirc 18), tong sai léch binh phuong (SSR;
céng thirc 19); sai s& chudn cua wéc lugng
(SEE; cong thirc 20), sai sd tuyét déi trung binh
(MAE; cong thirc 21) va sai s6 tuyét déi trung
binh theo phan trim (MAPE; céng thirc 22). O
céng thirc 18-22, Y; va Y, twong rng la bién
phu thuéc thyc va udc lugng; Yeq la bién phu
thudc trung binh thuc; n = dung luvgng quan
sat; p = s6 tham s cia ham dd thon. Ham Dh
thich hop duoc chon theo tiéu chuan SSRwin.
Cac budc phan tich hdi quy va twong quan
duoc thuc hién bang phan mém théng ké
STATGRAPHICS Centurion XV.l 15.1.02.

i=1,n)(Yi-Y))?
RE= (- Z(i: 1, n))(Yi - Yaq)? }x100 (18)
SSR =2 i=1,n)(Yi - Y))? (19)
SSR
SEE = n_p (20)

MAE = | (Yi=Y))/n| (21)
MAE
MAPE =~ — x100 (22)
I

3. KET QUA VA THAO LUAN
3.1. Ham d0 thon than cay buédc

Cac ham udc luvong Dhey (Bang 3) va Dhoy
(Bang 4) & murc cay binh quan cua rirng Dudc
trong tir cap A = 5 dén 25 ndm ton tai véi hé
s6 xac dinh (R?) cao nhat & Ham 2 (twong tng
R2 = 92,8% ddi véi ham Dhey va Dhoy), thap
nhat & Ham 1 (twong &ng R? = 92,0% va 92,7%
d&i v&i ham Dhev va Dhoy). Téng sai léch binh
phuong (SSE) nhan gia tri cao nhit & ham
Lee03 (twong (ng 93,7 va 81,3 d6i v&i ham
Dhev va Dhov), thdp nhat @ Ham 2 (twong (ng
84,3 va 73,1 d6i véi ham Dhcey va Dhoy). Tw
nhitng phéan tich trén day cho thay, theo tiéu
chudn SRwin, Ham 2 (Thém 22-1) I3 ham thich
hop dé wdc luvgng Dhey va Dhoy & mirc cay
binh quén cda rirng Dudc trong. Tir Bang 3 va
4, hai ham Dhcy va Dhov ¢6 dang nhu sau:

Dhey = 0,74207 4(D3H)0,273063(1 49028-\/\_( )(-0,243737\( +0,641048Y72 -0,673399X + 1,16452(D/H))
Dhov = 0 61086(D3H)0*293283(1 25762-\/? )(—O,423265Y +0,406145Y72 -0,580976X + 0,937572(D/H))

Do thon than cdy Pudc tir cdp D = 6-18 cm
duwoc bidu dién & Hinh 1; trong dé truc hoanh
la chiéu cao twong ddi (H/10). Hiéu sé (Dhcy -
Dhov) 1a d6 day vé. Hinh 2 dan vi du vé do day
vO cla cdy Pudc & cdp D = 18 cm. Néi chung,

Dhcv (cm)
26
24 : R
” Piém|uon
DT 8 (cm)
—D=8(m
ﬁ NN -1
N TN\ L
14 NN \\ 12
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Hinh 1. D6 thi biéu dién d6 thon than ca vé

clia cac cay Pudc tir cdp D = 8-18 cm

hinh dang than cdy Pudc thay déi theo kich
thuéc than (D, H) va chiéu cao twong doi
(h/H); trong d6 diém ubn xuat hién & khoang
0,10 H ké ttr c6 ré khi sinh.

Dhcv va Dhov (cm)

25
23
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18 1N
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v
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Hinh 2. D6 thi biéu dién d6 day vé
cla cdy Pudc & capD =18 cm
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Bang 3. Cac ham uwéc lwong d6 thon than ca vo cua cdy Dudc trong

Cac ham d6 thon dvw tuyén

Tham s6 va sai léch

(1) Lee2003 (2) Thém22-1 (3) Them22-2
a 1,05625 0,742074 0,70928
a 1,01037 0,273063 0,35251
as -0,16798 1,490280 1,66140
as 0,38915 -0,243737 0,43291
as 0,10732 0,641048 0,56440
as -0,673399 -0,62156
as 1,164520 1,29190
R? (%) 92,0 92,8 92,6
SSR 93,7 84,7 84,7
SEE 1,050 1,010 1,010
MAPE 10,2 9,6 9,7

Bang 4. Cac ham wéc lwong dd thon than khéng vo cla cdy Dudc trong

Cac ham do thon dv tuyén:

Tham sé va sai léch
: (1) Lee2003

(2) Thém22-1 (3) Thém22-2

a1 0,97795 0,61086 0,62828
az 1,01131 0,29328 0,34198
as -0,20616 1,25762 1,75442
a4 0,44362 -0,42327 1,08995
as 0,08677 0,40615 0,38201
as -0,58098 -0,51786
az 0,93757 1,36160
R? (%) 92,8 92,8 92,8
SSR 81,3 73,1 73,5
SEE 0,978 0,939 0,941
MAPE 10,2 9,5 9,8

3.2. Cac ham san lwong cha rirng Puéc tréng
3.2.1. Cac ham san lwong & mire cGy binh quén

Phan tich hdi quy va tuong quan cho thay
duwong kinh binh quan (D, cm) cla rirng Pudc
trong tr cdp A = 5-25 nam duoc uwdc luong
theo Ham 23 (D = 89,7349xexp(-4,469xA
0,2738) Chiéu cao (H, m) cla cady Pudc tir cap A
= 5-25 ndm va cdp D = 6-18 cm dugc wdc
lwvong tuong wng theo Ham 24 (H =
43,7376xexp(-43,08927xA0312109) 3 Ham 25
(H = 32,7719xexp(-5,09424xD06%343)  Ham
wdc lugng téng thé tich than cad vé va khdng
vo dua theo hai bién D va H c6 dang tuong
tng nhu Ham 26 (Vev = -0,00514299 +
0,0000775101x(D2xH)%%4329) va Ham 27 (Vov =
-0,00883529 + 0,0001564x(D?xH)?84319%) Ham
wéce lugng thé tich cla cac phan doan gb ca vo
va khéng vo theo chiéu cao tuong ddi (h/H)
cla cay Dudc tuwong rng cé dang nhu Ham 28

(Vhey = exp(-10,1213 + 1,62702%xLn(DxH)
0,529084x(h/H)%5%89%)) va Ham 29 (Vhov
exp(-9,58986 + 1,49931xLn(DxH) -
0,518583%(h/H)0%4187))  Ham wdc lwong thé
tich cGa cac phan doan gb ca vé va khdng vé
theo duwong kinh tuwong déi (Dh/D) cha céy
Pudc tuong ing cé dang nhw Ham 30 (VDhey
= exp(-10,8131 + 1,64195xLn(DxH) - 2,31035x%
(Dh/D)”82681)) va Ham 31 (VDhov = exp(-
10,2815 + 1,51606xLn(DxH) - 2,33259x
(Dh/D)7:92659)). Hinh sé than cay Dudc tir cdp D
= 6-18 cm duoc wdc lvgng theo Ham 32 (F = -
7,53095%exp(-26,5614xD0°3%375) + 0,618011).
Cac ham nay déu cé hé s6 xac dinh rat cao (R?
=97,3% d6i vdi D dén 99,9% ddi vdi Vev) va sai
léch nho (MAPE < 20%). Vi thé, ching dworc st
dung dé uwdc lvgng D, H, V va F & mirc cay
binh quan cuta rirtng Dudc trong tir cdp A = 5-
25 nam.
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D = 89,7349x%exp(-4,469xA0:2738)

(23)

r2 =97,3%; SEE = +0,83; MAE = 0,49; MAPE = 5,9%

H = 43,7376xexp(-43,08927xA0:312109)

(24)

r2 =99,27%; SEE = +0,35; MAE = 0,21; MAPE = 2,2%

H = 32,7719%exp(-5,09424xD069343))

(25)

r? = 99,74%; SEE = +0,2029; MAE = 0,1034; MAPE = 0,9%

Vev =-0,00514299 + 0,0000775101x(D?xH)0-432%

(26)

R% =99,99%; SEE = +0,0007; MAE = 0,0006; MAPE = 1,1%

Vov = -0,00883529 + 0,0001564x(D2xH)084319

(27)

R? = 99,98%; SEE = +0,0018; MAE = 0,0013; MAPE = 3,7%

Vhey = exp(-10,1213 + 1,62702xLn(DxH) - 0,529084x(h/H)-0:5983%)

(28)

R% =99,83%; SEE = +0,0062; MAE = 0,0044; MAPE = 6,4%

Vhov = exp(-9,58986 + 1,49931xLn(DxH) - 0,518583x(h/H)-0:604187)

(29)

R% = 99,81%; SEE = +0,0054; MAE = 0,0039; MAPE = 11,6%

VDhev = exp(-10,8131 + 1,64195xLn(DxH) - 2,31035x (Dh/D)”82681)

(30)

R% =99,43%; SEE = +0,0117; MAE = 0,0086; MAPE = 14,5%

VDhov = exp(-10,2815 + 1,51606xLn(DxH) - 2,33259x (Dh/D)9265%)

(31)

R2 =99,37%; SEE = +0,0096; MAE = 0,0073; MAPE = 18,5%

F =-7,53095xexp(-26,5614xD0>3537%) + 0,618011

(32)

r2 =90,92%; SEE = +0,0094; MAE = 0,0057; MAPE = 1,0%

3.2.2. Cac ham san lworng & mire quén thu Budrc
tréng

Phéan tich héi quy va twong quan cho thay
ham mat d& N (cay/ha), tiét dién ngang ca vo
(Gev, m%/ha) va sdn lugng gé ca vo (Mcy
m3/ha) & mc quan thu Dudc trong cé dang

nhw Ham 33-35 (Bang 5). Cdc ham nay déu cé
hé s6 xac dinh rat cao (R? > 93,0%) va sai léch
nhé (MAPE < 10%). Vi thé, chdng duoc sk
dung dé udc lwong N, G va M cla rirng Dudc
trong tir cdp A = 5-25 nam.

Bang 5. Cac ham san lwong cta quan thu Puwéc trong tir cap A = 5-25 nam

Cac ham san lwgng R%(%) +SEE MAPE Ham

N = 14982,3xexp(-0,127135xA) + 1563,65 99,3 354,5 6,3 (33)
Gev = exp(3,69915 - 3,33195/A) 93,1 1,8 4,5 (34)

Mcv = exp(6,01738 - 8,06932/A) 99,68 5,5 2,0 (35)

3.2.3. $an lwong cla rirng Budrc trong & nhiing
cdp tudi khdc nhau

TU cac ham uéc lvgng D (Ham 23), H (Ham
24), Vv (Ham 26), F (Ham 32), N (Ham 33), Gev
(Ham 34) va Mcv (Ham 35), xac dinh dwogc san

lwgng & murc ciy binh quan va quan thy Pudc
trong tlr cdp A = 5-25 ndm va dy doan dén cap
A =30 ndm (Bang 6). Bang 7 va Hinh 3 tdm tat
tang trwdng D va H & mirc cay binh quan va
Mcv clia rirng Dudce trong tir cdp A = 5-30 nam.

Bang 6. San lwgng clua rirng Durd'c trong tir cip A = 5-30 nam

A(nam) N(cay/ha) D(cm) H(m) F V(m3/cay) G(m?/ha) M(m3/ha)
5 9498 5,1 6,7 0,618 0,00860 20,8 81,7
10 5765 8,3 9,7 0,617 0,03178 29,0 183,2
15 3789 10,7 11,6 0,614 0,06326 32,4 239,7
20 2742 12,5 13,0 0,610 0,10000 34,2 274,2
25 2188 14,1 14,1 0,606 0,13588 35,4 297,3
30 1894 15,4 15,0 0,602 0,16563 36.2 313,7
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Pudong kinh va chiéu cao binh quan cla
rirtng Dudc tréng thay doi rd rét theo A nam.
Lwong tang trwdng D binh quan theo dinh ky 5
nam gidm dan tlr cdp A = 5 ndm (ZD = 1,0
cm/n3m) dén cap A = 20 nam (0,4 cm/ndm) va
cdp A = 30 nam (0,3 cm/ndm). Luwong tang
trudng D binh quan ndm giam lién tuc tir cap
A =5 nam (AD = 1,0 cm/nam) dén cap A = 20
nam (0,6 cm/nam) va cdp A = 30 ndm (0,5
cm/nam). Luong tang trudng H binh quan
theo dinh ky 5 ndm gidm dan tir cdp A =5 ndm
(ZH = 1,3 m/ndm) dén cidp A = 20 nam (0,3
m/ndm) va cdp A = 30 ndm (0,2 m/n3am).
Lwong tang tredng H binh quan nam giam lién
tuc tir cdp A = 5 ndm (AH = 1,3 m/nam) dén
cdp A = 20 ndm (0,7 m/ndm) va cdp A = 30
nam (0,5 m/nam). Lugng tang trwdng M binh

quan theo dinh ky 5 ndm tang dan tlr cAp A =5
nam (ZM = 16,3 m3/ha/ndm) va dat cao nhat
tai cdp A = 10 ndm (20,3 m3/ha/ndm); sau do
giam nhanh dén cdp A = 30 nam (3,3
m3/ha/nam). Lwgng tang trwdng M binh quan
nam tang dan tir cdp A = 5 ndm (AM = 18,3
m3/ha/ndm) va dat cao nhat tai cdp A = 10
nam (18,3 m3/ha/ndm); sau dé gidm nhanh
dén cip A = 30 ndm (10,5 m3/ha/nam). Thoi
diém xuat hién ZMmax va AMuax tong (ng tai
cip A =5 ndm va 10 ndm. Vi thé, san lwong gb
cla rirng Dudc trong tai khu vuc Kién Vang
chuyén tlr giai doan tang trudng nhanh sang
giai doan tang truéng cham tai cdp A =5 nam.
Tu6i thanh thuc s6 luvgng cua rirtng Dudc trong
tai khu v Kién Vang la cap A = 10 nam.

Bang 7. Tang trudng dudng kinh, chiéu cao va san lwong go cla rirng Bwérc trong

CapA ZD AD ZH AH zm® Am®) PM%
(nam) (cm/nam) (cm/nam) (m/nam) (m/ndm) (m3/ha/ndm) (m3/ha/n3m) ?
5 1,0 1,0 1,3 1,3 16,3 16,3 20,0
10 0,7 0,8 0,6 1,0 20,3 18,3 11,1
15 0,5 0,7 0,4 0,8 11,3 16,0 4,7
20 0,4 0,6 0,3 0,7 6,9 13,7 2,5
25 0,3 0,6 0,2 0,6 4,6 11,9 1,5
30 0,3 0,5 0,2 0,5 3,3 10,5 1,1
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Hinh 3. D6 thij biéu dién ting trwdng san lwgng go ca vo clia rirng Dudrc
trong tir cap A = 5-30 nam tai khu vire Kién Vang thudc tinh Ca Mau

3.3. Thdo luin va ap dung két qua nghién clru
3.3.1. Théo luén

Nghién cru nay da xay dwng cac ham doé
thon than va ham san lwong gb ca vo va khong
vo & mirc cdy binh quin va quan thu Dudc
trong. Cac ham nay déu tdn tai &@ mirc ¥ nghia

rdt cao (P < 0,01) va sai léch nhd. Vi thé, ching
c6 thé duoc s dung dé wéc lvong va dy dodn
dd thon than, san lvong gb ca vé va khong vo
& muirc cay binh quan va quan thu Pudc trong
tlr cAp A = 5-25 nam va du dodn dén cdp A =
30 nam.
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M4t dod tréng rirng Pudc ban dau tai khu
vuc ven bién Kién Vang 1a 10.000 cay/ha. So
v3i mat do trong rirng ban dau (100%), mat dé
cla rirng Pudc trong tai cdp A = 5, 10, 20 va
25 nam chi con lai 75%, 57,7%, 27,4% va
21,9%. Méat dé clha rirng Pudc trong giam
nhanh theo tudi khdng chi la do tia thua tu
nhién, ma con do tia thwa nhan tao tai cAp A =
10 va 20 nam. Sinh trwdng cua rirng Dudc
tréng tai khu vuyc ven bién Kién Vang thay doi
rat rd rét theo tudi. Lwong tang trudng hang
nam vé D va H chi tang nhanh tir sau khi tréng
dén cap A = 5 ndm; sau d6 gidm rat nhanh tur
cdp A =10 ndm dén cap A = 30 nam. Trong giai
doan cép A < 10 ndm, lvgng tang trwdng binh
quan nam dat twong &ng trén 0,8 cm vé D va
trén 1,0m vé H. Pai lvgng nay & cap A > 20
nam giam twong &ng con dudi 0,6cm vé D va
dudi 0,7 m vé H. Luong tang trudng hang nam
va trung binh ndm vé M tang nhanh tlr sau khi
tréng va dat cao nhat tai cdp A = 10 ndm; sau
do gidm rat nhanh tir cdp A = 10 ndm dén cap
A =30 ndm. Nang suat gb hang ndm tai cap A
= 10, 20 va 30 nam dat tuong &ng la 20,3
m3/ha/ndm, 6,9 m3/ha/nam va 3,3
m3/ha/ndm. Ndng suat gd binh quan nam tai
cdp A =10, 20 va 30 nam dat twong ing la
18,3 m3/ha/ndm, 13,7 m3/ha/ndm va 10,5
m3/ha/ndm. N&i chung, ndng sudt gb binh
quan ndm cla rirng Dudc trong tai cdp A = 25
nam & khu vyc ven bién Kién Vang (11,9
m3/ha/ndm) cao hon so véi khu vuc ven bién
Can Gi¢ thuéc Thanh phé H6 Chi Minh (10,3
m3/ha/ndm) [5] va khu vuc ven bién tinh Bén
Tre (6,0 m3/ha/nam) [4].

Phan tich qua trinh sinh trwdng cda rirng
Pudc trong tai khu vuc ven bién Kién Vang
cho thdy suat tang trudng M (PM%) giam rat
nhanh tlr 20% tai cAp A = 5 ndm dén 11,1% tai
cip = 10 ndm va 1,5% tai cdp A = 25 ndm. Du
dodn suat tang trudng M tai cdp A = 30 nam
chi con khodng 1,1%. Rirng Dudc trong tai khu
vuc ven bién Kién Vang ting truéng nhanh &
giai doan duwdi 10 tudi la do kich thwdc cla cac

cdy cd thé con nhd va khodng céch gilta cac
cay |&n. Diéu do6 tao ra khéng gian da séng cho
céc cay ca thé. Tlr cAp A = 10 ndm tr& di, mac
du d3 duwoc tia thwa, nhuwng mat dé con lai van
& mirc rat cao. Két qua 1a rirng Budc van ting
trwdng rat cham. Giad dinh gid 1 don vi gb san
pham 13 khéng déi theo kich thudc than. Theo
gid dinh nay, suat gia tri gia tdng hang nam tlr
cdp A > 20 ndm (I < 2,5%) nhd hon rat nhiéu so
V@i 13i suat vay von trong rirng (r > 6%). Pay la
khé khan rat |&n d6i véi hoat déng kinh doanh
rirng Pudc trong. Khé khan nay chi duoc giai
quyét khi nganh 1am nghiép nhan dwoc sy hod
tro vé von trong rirng Pudc.
3.3.2. Ap dung két qud nghién ciru
3.3.2.1. U¢c lwong dé thon thdn cdy Puoc
tréng

Hai thanh phan Dhcy va Dhoy clia cdy Pudc
trong tir cdp D = 6-18 cm dugc uwdc luong
twong &ng theo Ham 2 (Thém22-1 & Bang 3 va
4). Khi xac dinh Dhcy va Dhoy clia cdy Dudc
trong, trudc hét do D va H cla tirng cy trong
6 tiéu chuln vdi kich thudc 200 m2. Sau dé
thay thé D, H va chiéu cao twong déi (h/H) vao
Ham 2 & Bang 3 va 4 dé nhan duwoc Dhev va
Dhov. Chiéu cao ttr ¢ ré khi sinh dén cac vi tri
khac nhau trén than (h) dugc xac dinh theo
yéu cau cla san pham. Trong thuc hanh, trudc
hét thdng ké D cua rirng Dudc tréng & cac tudi
khac nhau trén cac 6 tiéu chuan. Tiép theo
théng ké s& cay theo cdp D ddi vdi cac tudi;
trong d6 moi cadp D = 2 cm, con H trung binh &
cac cap D duogc xac dinh tir Ham 24. Sau d6
xac dinh Dhey va Dhoy clia céc cap D bang cach
thay thé& cip D va H trung binh & cdc cap D va
chiéu cao twong ddi (h/H) vao Hdm 2 & Bang 3
va 4.
3.3.2.2. Uéc lwong sdn lwong gé cla rirng
Dudrc tréng

Puwong kinh trung binh (D, cm) va chiéu cao
trung binh (H, m) cla rirng Dudc trong tir cap
A = 5-30 nam duogc uwdc lwgng va du doan
twong ng theo Ham 22 va 23. Téng thé tich
than cad vd (Vey, m3/cay) va khéng vé (Vov,
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m3/cay) & mirc cdy binh quan cla rirng Dudc
tréng tlr cdp A = 5-30 ndm duoc wdc lugng va
dy doan tuong (rng theo Ham 26 va 27; trong
doé D va H Ia gia tri trung binh cha rirng Budc
tréng tlr cdp A = 5-30 ndm. Ty 1é vo 13
(Vov/ch) x100.

Téng Vhey vo va Vhoy tir ¢6 ré khi sinh dén
chiéu cao (h, m) cho trwéc duoc xac dinh bang
cadch thay thé tuwong ng D, H va (h/H) vao
Ham 28 va 29. Khi thay h = H vao Ham 28 va
29, két quad nhan dugc téng thé tich than cay
dirng ca vé va khéng vé. Khi biét dwong kinh
dau nhdé cla doan gd thu hoach (Dh thu
hoach, c¢cm), thi téng Vcv va Vov thu hoach
duwoc xac dinh bang cach thay thé twong ng
D, H va (Dh/H) vao Ham 30 va 31. Hinh s6 than
cay Dudc trong tir cdp D = 6-18 cm duoc xac
dinh theo Ham 32; trong d6 D la duong kinh
tai vi tri 1,3 m ké tlr c6 ré khi sinh.

San lugng gb = cay dirng ca vé (Mcy) doi véi
rirng Dudc trong tlr cdp A = 5-30 nam dugc
xac dinh theo Hdm 35 hodc nhan méat dé quan
thu (Ham 33) véi Vev (Ham 26). O Ham 26, D
va H duwoc xac dinh theo Ham 23 va 24. San
lvong gb khong vo (Moy) d6i véi rirtng Dudc
trong tir cAp A = 5-30 ndm duoc xac dinh bang
cach nhan mat dé quan thu vdi thé tich khong
vO cula cay binh quéan (Vov).

4. KET LUAN

Nghién clru nay xdy dung cac ham san
lwvgng dé phan tich qua trinh sinh trwdng cda
rirng Dudce trong tir cap tudi 5 dén 25 nam tai
khu vuc Kién Vang thuéc tinh Ca Mau. Mat dé
cla rirng Dudc trong tai cap tudi 5, 10, 15, 20
va 25 ndm cé xu huwdng gidm dang ké so voi
mat do trong rirng ban dau. N3ng suat gb cla
rirtng Dudc trong tai cap tudi 5, 10, 15, 20 va
25 nam cé xu huwdng giam rd rét trong qua
trinh phat trién cda rirng tir cap tudi 10 nam.
Suat tang trudng san luong gd cla rirng Dudc
tréng gidm rat nhanh tir cdp tuéi 5 nam

(20,0%) dén cap tudi 20 nam (2,5%) va cap
tudi 25 ndm (1,5%). San lwgng gb cla rirng
Pudc tréng chuyén tir giai doan ting trudng
nhanh sang giai doan tang trudng cham tai
cip tudi 5 ndm. Tudi thanh thuc sé luvgng cla
rirng Dudc trong 1a cdp tubi 10 ndm. Tac gid
kién nghi cdc co s& |dm nghiép & huyén Ngoc
Hién c6 thé sir dung két qua cda nghién ctu
nay dé théng ké san lwong gd va phan tich
hiéu qua kinh té€ déi vdi rirng Dudc trong.
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