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XAY DUNG cAc HAM CHi SO MAT PO VA KHONG GIAN
SINH TRUGNG POI VOI RUNG DUOC (Rhizophora apiculata Blume)
TRONG TAI KHU VUC VEN BIEN NGOC HIEN THUOC TiNH CA MAU

Lé Van Cwong
Trwong Pai hoc Lam nghiép - Phdn hiéu Pong Nai

TOM TAT

Nudi dudng rung trdng 14 mot nhiém vu quan trong cta 1am hoc nham dam bao ring nhiing cdy cd thé mong
mudn nhan duoc du khong gian, anh sang, nudc va chét dinh duo’ng cin thiét dé phat trién manh. Muc dich cia
nghién ctru nay 1a cung cap cac ham dé udc lwong nhanh céc chi s0 mét d6 va khong gian sinh truéng dbi voi
rung Duoc trdng & khu vuc ven bién Ngoc Hlen thudc tinh Ca Mau. Sé liéu nghlen cuu duoc thu thap ¢ rung
Pudc trong tir 10 - 25 nam; trong d6 mdi tudi 1a 3 6 tiéu chuén véi dién tich 400 m*. Chi sé mat do (SDI) duoc
xac dinh theo phuong phap ctia Reineke (1933) va Curtis (1982). Chi sé khong gian sinh truéng tuong dbi (RS)
dugc xdc dinh theo phuong phép cua Schroder va Gadow (1999). Két qua nghién ctu cho thdy: (1) Quan hé
Log(N) - Log(Dg) ctia ring Dude trong tr tudi 10 - 25 ndm c6 dang tuyén tinh. (2) Chi sé mat do (SDI) cua ring
Dudc trdng dugc xac dinh tai cAp tudi A = 25 nam; trong d6 Dg 1 20 cm va dd déc b = 1,538. Chi s6 SDI cua
rimg Pude trdng tir cAp A = 10 - 30 nim co6 thé du doan theo ham SDI = 3.177,86xexp (-14,6974xA™*h).
(3) Chi s6 mat d twong déi (RD) cua rirng Dudc trdng tir cAp A = 10 - 30 nim c6 thé dy doan theo ham
RD = 48,9322xe xp(-6,36089xA**3521%)(4) Chi s khong gian sinh trudng twong ddi (RS) cta ring Pudc trdng
tir cp A = 10 - 30 ndm c6 thé du doan theo ham RS = 0,0758799xexp (4,70405x A ¥y Két qua cua nghién ctru
cung cép mot s6 thong tin c6 gia tri 1am co s& khoa hoc va thuc tién cho viée xdc dinh cac chi tiéu ky thuat trong
chat nuoi dudng ddi voi rung Pude tréng & khu vue ven bién Ngoc Hién thudc tinh Ca Mau.

Tir khéa: Rimg Pudce, chi sb mat do quin thy, chi s6 khong gian sinh truong twrong dbi, tia thwa rimg, cuong do
tia thua rung.

DEVELOPING FUNCTIONS TO ESTIMATE DENSITY AND GROWING SPACE INDEXES
FOR Rhizophora apiculata Blume PLANTATIONS IN NGOC HIEN COASTAL AREA
OF CA MAU PROVINCE

Le Van Cuong
Vietnam National University of Forestry - Dong Nai Campus
ABSTRACT

Plantation tending is an important task of silviculture to ensure that desirable individual trees receive adequate
space, light, water, and nutrients necessary to thrive. This study aims to develop functions for the rapid estimation
of density and growth space indices for Rhizophora apiculata plantations in the Ngoc Hien coastal area of Ca Mau
province. Research data were collected in R. apiculata plantations from 10 to 25 years olds; in which each age
group was 3 standard plots with an area of 400 m’. The density index (SDI) was determined according to the
methods of Reineke (1933) and Curtis (1982). The relative growth space index was determined according to the
methods of Schroder and Gadow (1999). The research results showed that: (1) The Log(N) - Log(Dg) relationship
of R. apiculata plantations from 10 to 25 years olds was a straight line. (2) The SDI of the R. apiculata plantations
was determined at class A = 25 years; in which Dg was 20 cm and the slope b = 1.538. The SDI index of the
R. apiculata plantations from classes A = 10 - 30 years can be predicted by the function SDI = 3,177.86Xexp
(-14.6974xA™"*Y) . (3) The relative density index (RD) of the R. apiculata plantations from level A = 10 - 30
years can be predicted by the function RD = 48.9322xexp (-6.36089xA****?1%) (4) The relative growth space
index (RS) of the R. apiculata plantations from level A = 10 - 30 years can be predicted by the function
RS = 0.0758799 x exp (4.70405xA**") The findings of this study offer valuable insights that serve as a
scientific and practical foundation for establishing technical criteria for tending the R. apiculata plantations in the
Ngoc Hien coastal area of Ca Mau province.

Keywords: Rhizophora apiculata plantations, stand density index, relative growth spatial index, forest thinning,
forest thinning intensity.
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1. PAT VAN DE

Sau khi trong, rimg can duoc nudi dudng dé dat
dén muc tiéu mong mudn. Nudi dudng ring bao
gdém nhiéu bién phap khac nhau; trong do, chat
tia thua rimg 1a bién phap don gian nhat. Chat tia
thua rimg 1a diéu chinh khoang cach giita cac
ciy gb va giam mat do quan thu tir giai doan tudi
non dén giai doan gan thanh thyc (Nguyén Vin
Thém va Pham Minh Toai, 2024).

Pé xay dung cac chi tiéu ky thuat trong chat
nudi dudng ring trong, nha 1am hoc can biét &
cAu tric qué"m thu, quy luat gidam mat d6 theo tudi
va tinh trang strc séng cua quﬁn thu. Mat do
quén thu biéu thi sb cay trén mdt don vi dién tich
(N, cay/ha). Mat do quan thu co thé biéu thi bang
chi s6 mat do quan thu (SDI = Stand Density
Index) (Curtis, 1982; Long, 1985; Zeide, 1987,
2005). Khi quﬁn thu khép tan hoan toan, quan hé
gitta logarit co s6 10 ciia mat do (LogN) va
logarit co s6 10 cua dudng kinh trung binh quén
phuong (LogDg) 1a mot dudng thang véi d6 doc
b = -1,605 (Long, 1985; Zeide, 1987). Reineke
(1933) (Long, 1985; Zeide, 1987) dé xuét chi sb
SDI 1a mat d¢ cua quan thy tai thoi diém ma Dg
=25 cm . Gia tri Dg nay duoc quy udce 1a duong
kinh quan phuong co s& (Dcs, cm). Nghién cuu
cia Zeide (1987; 2005) cho thdy, quan hé
Log(N) - Log(Dg) 1a mot dudng thing véi do
dbc b = -3/2. Philip va dong tac gia (1987; 2005)
cho rang, quan hé Log(N) - Log(Dg) la mot
duong thang voi d6 dbc b = (-1,8) - (-1,4) tuy
theo kiéu rung, 1ap dia va hoat dong 1am sinh.
Curtis (1982) xac dinh mat do tuong dbi cua
quan thy (RD = Relative Density) dua theo ty 1¢
gitra tiét dién ngang (G, m*/ha) va Dg ciia quin
thu. Schroder va Gadow (1999) xéac dinh chi sb
khong gian twong d6i (RS = Relative Spacial
Index) ctia quan thu 1a ty 1¢ giita khoang cach
trung binh cta cic cdy gb va chiéu cao cia
nhiing cay uu thé (Hp, m) trong quan thu. Trong
thuc hanh, cac nha lam hoc thuong st dung ba
chi s6 SDI, RD va RS dé x4c dinh nhitng chi tiéu
k¥ thuat trong chat nudi dudng rung.
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Rung Dudc (Rhizophora apiculata Blume) tai
khu vuc ven bién Ngoc Hién thudc tinh Ca Mau
dugc trong voi muc dich cung cip gd dé xay
dyng va lam d6 moc gia dung, két hop bao vé
mdi trudng ven bién (Ban Quan 1y rimg phong
ho Kién Vang, 2019). Trudc day, mot sd tic gia
(Nguyén Thi Ha et al., 2017; Vinh et al., 2019;
Bao et al., 2022) da xac dinh sinh khdi va san
lwong g6 cua rimg Pude trong ¢ khu vic ven
bién Ngoc Hién thudc tinh Ca Mau. Hién nay,
van con thiéu nhimg cin cir khoa hoc dé xdy
dung phuong thirc nudi dudng rimg Pudc trong
6 khu vyc nay. Xuét phat tr d6, muc ti€u cua
nghién clru nay 1a xay dung cac ham udc lugng
chi s6 mat do va khoéng gian sinh truéng cua
rimg Pudc trong ¢ khu vuc ven bién Ngoc Hién
thudc tinh Ca Mau. Két qua cua nghién ctru nay
cung cip mét sd thong tin co ban 1lam co s& khoa
hoc va thuc tién cho viéc xac dinh cac chi tiéu
k§ thuat trong chit nudi dudng rimg Pudc trong.

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

Déi twong nghién ctru 13 rimg Pude trong thuin
loai trong giai doan tir 10 - 25 nam. Mat d6 tréng
rung Pudc ban dau 1a 10.000 cay/ha. Cac rimg
Pude trong duoc nghién ctru thudc Ban Quan Iy
Rung phong ho (BQLRPH) Dat Miii, huyén
Ngoc Hién, tinh Ca Mau. Toa do dia ly:
8°41°21” - 8°47°00” vi do Bac; 104°49°4” -
104°58°00” kinh d6 Pong. Khu vuc nghién ciru
nam trong ving nhiét déi gié mua thudc tiéu
vung khi hdu ban dao Ca Mau. Mgt nam co6 2
mua mua va kho rd rét. Mua mua kéo dai tur
thang 5 dén thang 11. Mua kho kéo dai tir thang
12 nam truéc dén thang 4 nam sau. Nhiét do
binh quén 14 26,5°C/nam. Luong mua binh quin
la 2.350 mm/nam va sé ngdy mua binh quén 1a
180 ngay. D6 4m binh quan 1a 85%/nam. Luong
bdc hoi binh quan 1a 1.004 mm/nam. Tdc d6 gid
binh quan 1a 3,8 - 6,9 m/s/nam. Khu vuc nghién
ctru chiu anh hudng cta hai ché d6: ban nhat
tridu bién Dong va nhat tridu bién Tay. Mdi ngay
¢6 mot con nudc lon va mdt con nudce rong, bién
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dd dao dong tur 80 - 120 cm. Khu vuc nghién
ctru ¢6 dia hinh bang phang voéi do chénh cao
khong dang ké so v6i mat nude bién. Dat thude
nhom dit man thudng xuyén trén phi sa méi
boi tu chwa én dinh; thanh ph?in co gidi chinh
1a thit va sét mém dén sét chat (Ban Quan Iy
Rung phong ho Kién Vang, 2019).

2.2. Phwong phap thu thép sb liéu

Vao thang 11 dén thang 12 nam 2024, nghién
ctru d3 xac dinh duoc cac rimg Pudc trong theo
5 cap tudi (A =10, 12, 15, 20 va 25 niam) bang
cach str dung ho so lich sir trong rimg. Mdi cép
A bb tri 3 6 tiéu chuan tam thoi (OTC). Dién tich
OTC 1a 400 m* (20 x 20 m). Téng s 5 cdp A 1a
15 OTC. Trong cic OTC, thong ké sb cay (N,
cay/OTC), do chu vi than ngang nguc (CV, cm)
ké tir ¢6 ré khi sinh dbi véi tat ca cac cdy Pude
bang thudc day véi do chinh xac 0,1 cm; sau do
quy dbi ra duong kinh ngang nguc (D, cm).
Chiéu cao toan than (H, m) ciia cic cdy Pudc

duoc do béng thudc do cao Blume leise voi do
chinh x4c 0,5 m.

2.3. Phwong phap xir Iy s6 liéu

2.3.1. Phén cip sinh truéng ciia cdc cd thé
trong cdc rirng Pudc trong

Nhimng cdy hinh thanh thanh rimg Pudc trong &
cac cap A = 10 - 25 nam dugc phén chia thanh 5
cAp sinh truéng tir I - V (bang 1). Cap I 12 nhiing
ciy sinh truong rat t6t. Cap II 14 nhitng cAy sinh
truong tot. Cap IIT 1a nhitng cdy sinh truéng binh
thuong. Cép IV 1a nhimmg cy sinh truéng kém.
Céap V la nhiing cdy sinh truong rat kém hodc da
chét nhung chwa bi d6 giy trén san rimg. Cac
cip sinh truong dugc phdn chia theo hé sb
duong kinh than cay (Kd). Hé s6 Kd duoc xac
dinh theo cong thuc 1; trong d6 D; va Dgq tuong
ung la duong kinh cta cay i va duong kinh binh
quan cia rimg Pudc 6 mdi cip A (nim).

Di

Kd=p - (1)

Bang 1. Phin cip sinh truéng cia cac ca thé trong cic rirng Pudc trong

Cép sinh trwéng Tén goi Chi sé Kd
I Sinh trwdng rét tét >1,3
Il Sinh trudng tét 1,1-13
1 Sinh trwdng binh thwong 09-11
\Y, Sinh trivdng kém 0,7-09
\Y Sinh trwdng rat kém hodc da chét <0,7

2.3.2. Xdy dung cdac ham sdn lwong cua rung
Dudc trong

(a) Xac dinh cac chi tiéu san lwong cua rieng
Pudc trong. D6 1a tiét dién ngang (G, m?/ha),
duong kinh quin phwong (Dg, cm), chiéu cao
cla cac cay uu thé (Hp,, m) va trit lugng g6 (M,
m’/ha) cia rimg Pudc trdng tir cap A = 10 - 25
nam. Ba dai Iugng G, Dg va M dugc tinh twong
ung theo cong thtc 2 - 4; trong d6 N 1a mat do
cta quin thy trén OTC, S = 10.000 m?, s 1a dién
tich OTC = 400 m?, F (hinh sé than cay) dugc
udc lugng theo Ham 5 (Lé Van Cuong, 2025).
Chi tiéu Hp la gid tri trung binh cdng gian don

ctia 10 cdy c6 H tir 16n nhat tré xuéng. O Ham 4,
SEE 1a sai s6 chudn cua udc lugng, MAE 1a sai
s6 tuyét d6i trung binh, MAPE 1a sai sb tuyét ddi
trung binh theo phan tram.

G (m%*ha) = Y1 -n(0,00007854 x D) x (S/s)(2)

- /+
Dg (em) = (Nx0,00007854) G)

M (m’/ha) = G x H xF 4)

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

F =-7,53095 x exp(-26,5614 x D337 (5)
+0,618011
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(b) Xdy dung cdac ham san luong cua rieng Pudc
trong. Su bién ddi cua mat d6 quan thu (N,
ciy/ha) theo cip A (nim) duoc udc lwong theo
Ham 6; trong d6 by, b; va k 1a ba tham s6. Cac
chi tiéu san luong cia rimg Pude trong duogc
wdc luong theo ham Korf (1929) (Nguyén Vin
Thém va Lé Hong Viét, 2024) (Ham 7); trong d6
Y =D, Dg, H, Hp, G va M.

Na = boxexp(- by1xA) + k (6)

Y = mxexp(- bxA™) (7)

2.3.3. Xdc dinh cdc chi s6 mdt d¢ va khéng
gian sinh truwong cua rirng Dudc trong

(1) Xdc dinh chi s6 mdt dé cua rimg Dudc trong
theo phwong phap cua Reineke (1933). Theo
phuong phap nay, quan hé Log(N) - Log(Dg, cm)
clia rimg Pudc tir cdp A = 10 - 25 ndm dugc md
ta bang Ham 8; trong d6 a 1 diém chan, con ¢ 1a
do dbc. Chi s6 mat do quan thu (SDI) 1a mat do
quan thu tai duong kinh quin phuwong co sé
(Dgcs, cm). Chi s6 mat do tai A nam (SDI,) dugc
xac dinh theo cong thic 9; trong d6 N la mat do
quf?ln thu tai A nam, Dga la duong kinh quan
phuong tai A ndm, Dgcsa 18 Dg tai A = 25 nam,
tham sd b = (2 - ¢), tham s6 ¢ 1a do ddc ciia Ham
8. Tu cong thic 9, mat d6 quén thu tai A nam
(Na, cay/ha) dugc xac dinh theo cong thirc 10.
Log(Na) =a - cxLog(Dga) ®)
SDI, = Npx(Dga/Desa)’ 9)
Na = SDI/(Dga/Desa)’ (10)
(2) Xdc dinh chi sé mdt do twong déi cua rirng
Puéc trong theo phwong phdp cia Curtis
(1982). Chi s6 mat do twong ddi cia quan thy tai
A nam (RD,) dugc xac dinh theo cong thic 11;
trong do6 N, Ga va Dgu tuong ung 1a mat do,
tiét dién ngang va duong kinh quan phuong clia
quan thy tai A nim. Trong nghién ciru ndy, ba
dai luong Na, Ga va Dga cua ring Pude trong
tai cép A =10 - 25 nadm dugc udc lugng tuong
ung theo Ham 6 va 7. T db thi thuc nghiém cho
thiy, chi s RD ting dan theo A cua rimg Pudc
trong dudi dang duong cong Sigmoid. Vi thé,
ham udc lugng RD = f(A) dugc md ta theo ham
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Korf (1929) (Ham 12); trong d6 ag . a; 1a cac
tham s6, tham sb a; 1a d6 ddc, tham sb a, 1 hinh
dang cua dudng cong RD = f(A). S6 luong cdy
DPudc hién con song tai A ndam (Nyca, cAy/ha)
dugc wdc luong theo cong thirc 13. S6 cay Pude
bi dao thai ty nhién tir khi trong dén A nam
(Nca, cay/ha) dugc xac dinh theo cong thic 14;
trong d6 Ny (cdy/ha) 1a mat do trong ring ban
dau (N = 10.000 cay/ha), Nyca 12 mét do hién
con tai A nam. Ty 1€ sb cay tia thua ty nhién tir
khi trong dén cip A nam (Ica%) duoc xac dinh
theo cong thirc 15. Khi biét cuong do chit tia
thua tai cip A nim 1a 1,%, thi sé cdy chit tia
thua tai A nam (Npra, cay/ha) dugc xac dinh
theo cong thirc 16; trong d6 Dga va RDy dugc
udc luong twong ing theo Ham 7 va 12. Mat do
quan thy dé lai nudi dudng tai cip A nim (Nxpa,
cay/ha) dugc xac dinh theo cong thirc 17.

Ga

RD, = 1
" e, .
RD = ap*exp(- a;*A™) (12)
~ RD,
Nuea =70.00007854xDg sy~ (1)
Ica% = (Nca/Np)*100 (15)
_ (In%*RDjp)
NTTA =70,00007854xDgx”?) (16)
Nnpa = Nuca - Nrra (17)

(3) Xdc dinh chi s6 khéng gian sinh truéng cia
rimg Dudc trong. Theo Schroder va Gadow
(1999), chi s6 khong gian sinh truéng twong dbi
(RS) cua quﬁn thu tai A nidm duoc xac dinh
theo cong thitc 18; trong d6 Na va Hpa tuong
ung la mat do cua quén thu va chiéu cao cua
nhimng cy wu thé tai A nim. Tir cong thic 18,
mat do cua qu?m thu tai A ndm (N4, cay/ha)
duoc x4c dinh theo cong thic 19. Tu dd thi thuc
nghiém cho thiy, chi sé RS giam dan theo A
ctia quan thy Puéc dudi dang dudong cong hinh
chit J nguge. Vi thé, sy bién ddi cua RS theo A
(nim) cua rimg Pudc trong dugc ude lugng
theo ham Korf (1929) (Ham 20); trong do by -
b, 12 cac tham sd.
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J10.000/ N,

RS, = H—m (18)
10.000

Na (cay/ha) = (RS, <ML, (19)

RS = byxexp(b;xA™?) (20)

Chi s6 RS duogc st dung dé xac dinh quy luat
giam sd cdy theo tudi cua quan thu. Theo
Schroder va Gadow (1999), sb cay tia thua tiém
nang dugc xac dinh theo bién do giira ranh gidi
dudi cua chi sé6 RS (RSy) va ranh gidi trén cua
chi s6 RS (RSy). Mat d6 quan thu dé lai nuoi
dudng tai A nam twong ung vdi RSy (Npa) va
RSy (Nya) dugc xac dinh tuong Umg theo cong
thirc 21 va 22; trong d6 Hpa la chiéu cao cua
nhiing cay wu thé tai A nam. S6 cdy tia thua tai
A nam (Nt1a, cdy/ha) dugc xac dinh theo cong
thirc 23; trong d6 Nyca (cdy/ha) la sb cay hién
con séng tai A nam, con Nypa (Nnpa = Npa va
Nua, cdy/ha) 1a sb cay dé lai nuodi dudng sau khi
tia thua tai A nam. Cudng do tia thua theo s6 ciy
(I%) tai A nam dugc xac dinh theo cong thirc 24.

R 10.000
Npa (cay/ha) = —(RSLAXHDA)2 (21)
) 10.000
Nya (cdy/ha) = —(RSUAXHDA)Z (22)
Nrra (céy/ha) = Nhuca - Nxpa (23)
1% = (Nt1A/NHCA)* 100 (24)

2.3.3. Ddnh gid sai léch ciia cdic ham héi quy

Céc tham sd va cac thong ké sai léch cua cac
Ham 6, 7 va 20 duoc xac dinh theo phuong phap
hdéi quy va twong quan phi tuyén tinh cta
Marquartz. Mtrc d6 tin cdy cua cac ham hdi quy
duoc danh gia theo hé s6 xac dinh (Cong thurc
25), tong sai léch binh phwong (SSR; cong thirc
26); sai s6 chuan cua wdc lugng (Cong thirc 27),
sai s6 tuyét ddi trung binh (Cong thirc 28) va sai
sd tuyét d6i trung binh theo phan tram (Cong
thirc 29). O cong thirc 25 - 29, Y; va Y tuong
ung la bién phu thudc thuc té va ude luong; Ygq

1a bién phu thudc thuc té binh quan; n = dung
lwong quan sat; p = s tham s cua cac ham hoi
quy. Cac budc phan tich hdi quy va twong quan
dugc thuc hién béng phén mém théng ké
STATGRAPHICS Centurion XV.I 15.1.02.

Yi-1m(Yi- Yi)

R*=]1 - x100 (25
[ Yi=1,0(Yi- Ygg) ] @3)
SSR =23 =1, m(Yi - Yy (26)
SSR
SEE =1/} (27)
(Y:i-Y))
MAE = "—— (28)
MAE
MAPE =—— x100 (29)

IIL. KET QUA VA THAO LUAN

3.1. Phan cép sinh truéng ciia rirng Pudc trong

Tinh trang sinh trudng ciia cac c4 thé hinh thanh
rimg Pude trong & cip A = 10, 15, 20 va 25 nim
dugc tong hop & bang 2 va 3. Mat do cia rimg
Pudc trong & tudi 10 1a 4.408 cay/ha (100%);
trong do6 s cay thudc cip sinh trudng tir tot dén
trung binh (Cép I - III) 1 2.825 cay/ha (64,1%),
con lai s6 ciy thudc cap sinh truong kém va rat
kém (Cap IV - V) 1a 1.583 cay/ha (35,9%). Mat
do cua rimg Pudc trong & tudi 15 1a 3.517
cay/ha (100%); trong dé sé cdy thudc cp sinh
truong tir tot dén trung binh (Cép I - TIT) 13 2.251
cay/ha (64,0%), con lai sd cdy thudc cép sinh
truong kém va rat kém (Cép IV - V) 1a 1.266
cay/ha (36,0%). Mat d6 cua rimg Pudc trong &
tudi 20 1 3.067 cay/ha (100%); trong d6 s cay
thudc cap sinh truong tir t6t dén trung binh (Cap
I - 1) 1a 2.387 cay/ha (77,8%), con lai sd cay
thudc cp sinh truéng kém va rat kém (Cép IV -
V) la 680 cay/ha (22,2%). Mat do cua rung
Pudc trong & tudi 25 1a 2.108 cay/ha (100%);
trong d6 sb cay thudc cip sinh truong tir tot dén
trung binh (Cap I - IIT) 13 1.633 cay/ha (77,5%),
con lai s& ciy thudc cp sinh truong kém va rét
kém (Cip IV - V) 1a 475 cay/ha (22,5%). Tir
nhitng phén tich trén day cho thdy, cic ca thé
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cla rimg Pude trong tai cic cdp A co su phan
héa manh vé cap sinh truong. Ty 18 sd ciy sinh
truong kém va rat kém & cdp A = 10, 15, 20 va
25 tuong tng 1a 35,9%, 36,0%, 22,2% va 22,5%.
Hién tuong phan hoa manh vé cip sinh trudng 1a
do mat do rimg Pudc trong ban dau co6 mat do
rat cao (10.000 cay/ha), cy trong ban dau khong
thuan nhat va cac ca thé canh tranh manh mé véi
nhau. Vi thé, diéu chinh sy phan hoa vé cép sinh
truong cla cac thé ¢ rimg Pudc trong thong qua
tia thua 12 bién phap céan thiét.

Bang 2. Phan cép sinh trudong va mat do ring
trong Pudc theo cap tudi

Bang 3. Ty 1¢ s6 cdy trong 5 cap sinh truong cua
rung Pudc trong

. i Ty lé cay (%) theo cap A (ndm)
Cap sinh trwéng
10 15 20 25
| 10,2 9,7 6,0 71
Il 16,8 19,4 12,8 13,9
11 37,0 34,8 59,1 56,5
v 29,9 26,5 16,5 19,0
\Y 6,1 9,5 57 3,6
Téng sb 100 100 100 100

.. A Mat dé (cay/ha) theo cap A (ndm)
Cap sinh trwéng

10 15 20 25

| 450 342 183 150

Il 742 684 392 292

i 1.633 | 1.225 | 1.812 1.191

\Y, 1.316 | 933 505 400
\Y 267 333 175 75

Téng s6 4,408 | 3.517 | 3.067 2.108

3.2. C4c ham san lwong ddi v6i rimg Puéc trong

Phan tich hdi quy va twong quan cho thay, cac
ham uéc luong san luong cua ring Pude trong
c6 dang nhu Ham 30 - 36 (bang 4). Cac ham nay
déu c6 hé sb xac dinh rat cao (R2 > 95,0%) va sai
léch nho (MAPE < 6,5%). Vi thé, chiing duoc sir
dung dé ude lugng va du doan san luong (N, D,
Dg, H, Hp, G va M) cuia rimg Pudc trong tir cap
A =10 - 30 nam tai khu vuc ven bién Ngoc Hién
thudc tinh Ca Mau (bang 5).

Bang 4. Cac ham san luong d6i v6i rimg Pude trong tir cip A = 10 - 25 ndm

Cac ham san lwong R*(%) +SEE MAPE Ham

N = 7.490,83xexp(- 0,0321217xA) - 1102,73 96,5 229,2 4,1 (30)
D = 152,168xexp(- 8,04702xA04268%) 98,0 1,0 4,0 (31)
Dg = 3.000,96xexp(- 9,12122xA?186322) 98,6 0,8 2,9 (32)
H = 156,824 xexp(- 6,49051xA0330%4%) 95,3 1,2 6.2 (33)
Hp = 175,761xexp(- 5,6916xA %) 95,9 1,2 3,5 (34)
G = 587,285%exp(- 10,1485xA485%9) 99,9 0,6 1,0 (35)
M = 296.390xexp(- 16,3434 xA0208346) 99,7 19,3 5,1 (36)

Bang 5. Dy doan san lugng ciia rimg Pudc trong tir cAp A = 10 - 30 nim
A (nam) N (cay/ha) D (cm) Dg (cm) H (m) Hp (m) G (m?/ha) M (m®ha)

10 4.330 75 7.9 7,6 10,6 21,4 96,9

15 3.524 12,1 12,2 11,1 14,7 38,6 249,2

20 2.838 16,2 16,2 14,1 18,1 55,1 454,9

25 2.253 19,8 20,1 16,7 21,1 70,3 700,4

30 1.755 23,1 23,7 19,0 23,7 84,1 975,4
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3.3. Chi s6 mat d$ va khéong gian sinh truéng
ciia rirng Puérc trong

3.3.1. Chi sé mat d¢ ciia rirng Puéc trong

Theo phuong phéap ctua Reineke (1933), quan hé
Log(N) - Log(Dg) d6i véi rimg Pudc trong tir
cap A =10 - 25 nam c6 dang Ham 37. Ham nay
c6 hé s6 twong quan rat cao (r = -0,954) va sai
léch rit nho (MAPE = 1,0%); trong d6 d6 dbc
¢ =-0,4624. Tu cong thic 9, xac dinh dugc chi
s6 SDI, cua rimg Pudc trong tir cip A = 10 - 25
nam (Coéng thurc 38); trong d6 Dg dugc udc
luong theo Ham 32, con Dg25 = 20 cm (bang 95),
s6 mil 1,538 (lam tron) = 2 - 0,46249 (Do dbc cua
Ham 37). Phén tich hoi quy cho thdy, ham uéc
luong chi s6 SDI = f(A) ¢6 dang nhu Ham 39.
Ham nay dugc st dung dé du doan chi s6 SDI
cua rimg Pudc trdng tir ¢ip A = 5 - 30 ndm (hinh
1). T cong thirc 10, mat do cia rung Pudc tréng
tai cép A =10 - 30 nam dugc dy doan theo cong
thirc 40; trong d6 Dg dugc udc lugng theo Ham
32, Dg25(cm) = 20 cm, s6 mil 1,538 (1am tron) =
2 - 0,46249 (Do dbc & Ham 37).

Chi s6 SDI
2400 F
2000 -
1600 -
1200
800 -
400 -
0, 1

5100 150 %0
CépA(ném)

Hinh 1. D6 thi biéu dién sy bién d6i cta chi sb
SDI theo cap A (ndm) cua ring Pudc trong
tai khu vuc ven bién Ngoc Hién

3.3.2. Chi sé khong gian sinh truéng ciia rirng
Dudc trong

Tir cong thirc 18, xac dinh dugc chi sé khong
gian sinh truong tuong dbi (RS) cua rimg Pudc
tréng tur cép A =10 - 25 nam tai khu vuc ven
bién Ngoc Hién; trong d6 N va Hpu dugc du
doan tuong ung theo Ham 30 va 34 (bang 4).

Log(N) = 4,0084 - 0,46249xLog(Dg) (37)

r = - 0,954; SEE = +0,05; MAE = 0,035;
MAPE = 1,0%.

SDI, = Na/(Dg/Dg25)"* (38)
SDI = 3177,86xexp(- 14,6974xA™141)  (39)

* =99,2%; SEE =+89; MAE = 57,1; MAPE = 5,1%.
N, = SDIA/(Dga/Dg25)"%® (40)

Theo phuong phép ctia Curtis (1982), chi s6 RD
ctia rung Pudc trong tir cAp A = 10 - 25 nim
dugc xac dinh theo cong thirc 11. Phan tich hoi
quy cho thdy, ham udc luong chi sé RD = f(A)
c6 dang nhu Ham 41. Ham nay c6 hé s6 tuong
quan rat cao (r2 = 99,99%) va sai 1éch rit nho
(MAPE = 0,10%). Vi thé, Ham 41 duoc st
dung dé du doan chi s6 RD cua rung Dudce
trong (hinh 2).

RD = 48,9322xexp(- 6,36089xA3221%)  (41)

¥ = 99,99%:; SEE = +0,02; MAE = 0,006;
MAPE = 0,1%.

Chi s6 RD

sl A
12 // i
/

5 10 15 20 25 30
Cap A (ndm)

[=x ]

(9%

(]
s

Hinh 2. D) thi bicu dién sy bién doi ctia chi
s0 RD theo cap A (nam) cua ring Pudc trong
tai khu vuc ven bién Ngoc Hién

Phan tich hoi quy cho thiy, ham uéc lugng chi
s6 RS cua ring Pudc trong tir cdp A = 10 - 25
nam c6 dang nhuy Ham 42. Ham nay c6 hé s xac
dinh rat cao (R* = 94,5%) va sai léch nho
(MAPE = 2,7%). Vi thé, Ham 42 duoc st dung
dé du doan chi s RS cua rimg Pudc trong tir
cAp A =5 - 30 nam (hinh 3).
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RS = 0,758799xexp(4,70405x A 05561 (42)

* = 94,5%; SEE = +0,005; MAE = 0,003;
MAPE = 2.7%.

Chi s6 RS

5 10 15 20 25 30
Cép A(nam)

Hinh 3. D6 thi biéu dién sy bién doi ctia chi sb
RS theo cap A =5 - 30 ndm cta rimg Pudc
trong tai khu vuc ven bién Ngoc Hién

3.4. Thao luin va ap dung két qua nghién ciru
3.4.1. Thdo lugn

Két qua nghién ciru cho thay, quan hé Log(N) -
Log(Dg) cla ring Pudc trong ¢ khu vuc ven
bién Ngoc Hién tir cap A = 10 - 25 nim c6 dang
ham tuyén tinh v6i do déc b = -1,538. Theo
Reineke (1933) (Long, 1985; Zeide, 1987), khi
rimg trong thuan loai dong tudi da khép tan kin,
quan hé Log(N) - Log(Dg) ton tai & dang duong
thang v6i do déc b = -1,605. Theo nghién ctru
cia nhiéu tac gia (Long, 1985; Zeide, 1987,
2005; Philip et al., 2010) cho thay, quan hé
Log(N) - Log(Dg) dbi voi nhiéu kiéu rimg khac
nhau ciing c6 dang ham tuyén tinh véi do doc b
= (-1,8) - (-1,4). Pbi v6i ring trong keo lai
(Acacia hybrid) tir 2 - 10 tudi trén 5 chi sb 1ap
dia (SI=16, 19, 22, 25, 28 m) tai tinh Déng Nai,
quan hé Log(N) - Log(Dg) c6 dang ham tuyén
tinh voi d6 dbc thay doi rat nho tir b = (-1,6448)
- (-1,6435); trung binh 1a b = -1,6387 (Nguyén
Vin Thém va Lé Hong Viét, 2024). No6i chung,
khi rimg trong thuan loai dong tudi da khép tan
kin, quan hé¢ Log(N) - Log(Dg) c6 dang ham
tuyén tinh v6i do doc thay doéi tiy theo loai cay
g0, 1ap dia va hoat dong 1am sinh.

62

Nghién ciru ndy xac dinh chi s6 mat do ddi véi
rung Pudc trong tai khu vuc ven bién Ngoc
Hién theo chi s6 RD cua Curtis (1982) va chi sb
SDI ciia Reineke (1933). Chi sé khong gian sinh
truong twong dbi (RS) cua ring Pudc trdng
dugc xac dinh theo phuong phap cia Schroder
va Gadow (1999). Két qua nghién ctru cho thay,
chi s6 RD va chi s6 SDI cia rimg Pudc trong
déu tang rd rét theo cap A dudi dang dudng cong
Sigmoid. Trai lai, chi s6 RS giam 13 rét theo cap
A duéi dang duong cong hinh chit J nguge. Vi
thé, nghién ctru nay da xay dung ham SDI = f(A)
¢ dang Ham 39, ham RD = f(A) ¢ dang Ham 41
va ham RS = f(A) & dang Ham 42. Ba ham nay
duoc st dung dé woc luong va du doan ba chi $6
SDI, RD va RS cua ring Pudc trong chi dya
theo tudi (nam).

3.4.2. Pé xudt dp dung két qua nghién ciru

(a) Xac dinh chi tiéu ky thudt trong nuéi duong
rimg Puéc trong. Trong nudi dudng rung
trng, cac nha 1am hoc quan tdm dén cac chi
tiéu k¥ thuat sau day: (1) Thoi diém bat dau va
két thuc tia thua; (2) Ky dan cach giita 2 14n tia
thua lién tiép trén cung mot khoanh rimng;
(3) Sb cay dé lai nudi dudng (Nyp, cdy/ha) va
s6 cdy tia thua (Npr, cdy/ha); (4) Cuong do tia
thwa (I%); (5) Tiéu chuan cia nhiing cay bi tia
thua (cdy chat) va nhimng cay dé lai tiép tuc nudi
dudng (cay chira).

(b) Co so khoa hoc cua tia thua rung Pudc
trong. Két qua nghién ciru cho thiy, rimg Pudc
tai khu vuc ven bién Ngoc Hién dugc tréng voi
mat d6 ban dau 10.000 ciy/ha. Tir cdp A = 10 -
25 nam, cac cdy gd hinh thanh rimg Pudc trong
¢6 su phan hoa rt manh. Ty 1& sb cdy sinh
truong kém va rat kém & cap A = 10, 15, 20 va
25 nam tuong ung la 35,9%, 36,0%, 22,2% va
22,5% (bang 2 va 3). Nguyén nhan co ban la do
rung Pudc tré)ng 0 giai doan nay cé mat do rat
cao (bang 5). Mat do cua rung Pudc trong &
A = 10 nam la 4.330 cay/ha, 20 nam la 2.838
cay/ha va 30 nam 1a 1.755 cay/ha. Do mat do rat
cao, nén tan 14 va hé ré cla cic cay gb s& giao
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nhau. Hién tuong nay dan dén chung canh tranh
manh m& v&i nhau. Két qua cac ciy gd co phan
hoa vé cip sinh truong. Vi thé, dé giup cho rimg
Puéc sinh truéng t6t va on dinh, nudi dudng
chung bang cach chit tia thwa 1a bién phap can
thiét. Lan chit tia thua 1an tht 1 dugc dé xuét tai
tudi 10 ndm. Cac lan chat tia thua tiép theo c6
thé duoc thuc hién theo dinh ky 5 - 10 nam. Can
ctr vao tinh trang phan hoéa va tia thua ty nhién
cta rimg Pudc trong, nghién ciu nay dé xuét
cuong do tia thua theo sb ciy (1%) tai cip A =
10, 15, 20 va 25 ndm & muc trung binh (I = 20 -
25%), con & murc cao 1a 30%. Theo dé xuat nay,
s6 cdy hién con song (Nyc, cay/ha), s6 ciy dé lai
nudi dudng (Nnp, cdy/ha) va sb ciy tia thua

Phuwong phdp 1: Xac dinh sé cdy dé lai nudi
dudng va sé cdy tia thiea theo chi sé SDI ciia
Reineke (1933). Theo phuong phap nay, khi st
dung cudng do tia thua I = 20% va 30%, sd cay
tia thua tai A nam (Nyra, cay/ha) dugc xac dinh
tuong ung theo cong thic 43 va 44; trong do6
Dga dugc udc lugng theo Ham 32, chi sb SDI,
duoc xac dinh theo Ham 39, con sb 20 & mau s6
la Dg (cm) tai cdp A = 25 nam. S6 cay dé lai
nuodi dudng tai A nam la Nypa (cdy/ha) = (Nyca
- Ntra). Bang 6 tong hop chi s6 SDI, s6 cay hién
con sdng (N, cdy/ha), s6 cay dé lai nudi dudng
(Nxp, ciy/ha) va sb cay tia thua (N, cdy/ha) tai
cAp A =10 - 25 nam tuong Gng vdi cudng do tia
thua I = 0,20xSDI va I = 0,30xSDL.

?Tg, 1(1:€1y/]:})1a) ;al cap 1?1 = 10 - 30 nam dugc xac Nrrospn = (0,20xSDIL)/(Dga/20) % (43)
nh theo ba phuon ap. 1,538
p EPhap Nrrosspn = (0,30xSDIA)/(Dga/20) (44)
Bang 6. Chi tidu chit nudi dudng rimg Pudc trong theo chi sb SDI ciia Reineke (1933)
CapA Chisd Nhc Tia thwa theo | = 0,20xSDI Tia thwa theo | = 0,30xSDI
(né@m) SDI (cay/ha) Nnpb (cay/ha) N7 (cay/ha) Nnp (cay/ha) Nrr (cay/ha)
10 1.107 4.330 3.407 923 2.946 1.384
15 1.637 3.524 2.822 702 2.471 1.053
20 1.972 2.838 2.294 544 2.022 815
25 2.196 2.253 1.816 437 1.598 655
30 2.354 1.755 1.393 362 1.212 543

Ghi chii: Nyc = S6 cay hién con; Nyp = S6 cdy dé lai nuéi dwong, Nrr = S6 cdy tia thua.

Phuong phdap 2: Xac dinh sé cdy dé lai nudi
dwéng va sé cdy tia thua theo chi s6 RD ciia
Curtis (1982). Theo phuong phép nay, sd cay tia
thua tai A ndm (Ntra, cdy/ha) dugc xac dinh
tuong ung theo cong thirc 45; trong do Dga dugc
udc luong theo Ham 32, RDy duoc xac dinh
theo Ham 41, con 1% la cudong do tia thuwa. Khi

su dung [ = 0,20RD4 va I = 0,30RDag, thi ) cay
Pude dé lai nudi dudng tai A nam la Nypa
(cdy/ha) = (Ngca - Ntra) (bang 7). Hinh 4 tong
hop s6 ciy DPudc dé lai nudi dudng tai cép
A =10 - 30 nam tuong ng v6i [ = 0,10 - 0,45RD.
B (I1%*RDj)

~ (0,00007854xDg,*?)

Nrr (45)

Bang 7. Chi tiéu chit nudi dudng rimg Pude trong theo chi s6 RD ctia Curtis (1982)

Cip A Chisé Nhc Tia thwa theo | = 0,20%RD Tia thwa theo | = 0,30xRD
(ném) RD (cay/ha) Nnp (cay/ha) Nt (cay/ha) Nnp (cay/ha) Nt (cay/ha)
10 7.7 4.330 3.453 877 3.014 1.316
15 11,0 3.524 2.865 659 2.536 988
20 13,6 2.838 2.308 530 2.043 795
25 15,7 2.253 1.808 445 1.586 667
30 17,5 1.755 1.370 385 1.178 577

Ghi chii: Nyc = S6 cdy hién con; Nyp = S6 cdy dé lai nuoi duong; Nrr = So cdy tia thua.
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Phicong phdp 3: Xdc dinh so cdy dé lai nuéi
dudng va sé cdy tia thia theo chi so khéng gian
twong doi (RS) cua Schréder va Gadow (1999).
Theo phuong phap nay, nghién ctru dé xuét sb
cdy Pudc dé lai nudi dudng cao nhit bing sb
ciy hién con song tai mdi cap A. Trong truong
hop nay, rimg Pude trong ludn khép tan kin va
RSy = RS. Sb cay dé lai nudi dudng tai cép
A =10 - 30 ndm dugc xac dinh theo cong thiic
46. Néu rimg Pudc dugc tia thua, thi sd cay dé lai
nudi dudng tai cip A = 10 - 30 nam duoc xac
dinh theo cong thuc 47; trong d6 RS; = KxRS.
Khi rimg Pudc trong tai cip A = 10 - 30 nim
dugc tia thua véi cuong do I = 20% va 30% s6
cdy, thi hé s K = 1,2 va 1,3. Trong 2 trudng hop
nay, $6 cay tia thua tai A nam 1a Nrtra (cay/ha) =
(Nhca - Nxpa). Hinh 5 tong hop sé cdy hién con

Sé cay (N, cay/ha)
4500 -
4000 1
3500 4
3000 1
2500 \
2000 1

1500 A

1000 4

500

— N (Hién con) N10%RD
- =--N20%RD — —N25%RD ——N30%l
'''' N35%RD == -N40%RD - - -N45%RD

Hinh 4. D6 thi biéu dién s6 cay Pudc dé lai
nudi dudng tai cap A = 10 - 30 nim tuong
ung voi cuong do tia thua I =10 - 45%RD

Cép A (nam)

séng (Nyc, cdy/ha) va sb cdy dé lai nudi dudng
(Nnp, cdy/ha) tai cip A = 10 - 30 nim tuong Ung
v6i RSy = RS va RS = 1,1 - 1,5RS. Bang 7 tong
hop chi sd RS, s6 cdy hién con séng (NHc,
cay/ha), sb cay dé lai nudi dudng (Nnp, ciy/ha)
va sO cay tia thua (Nrr, cay/ha) tai cip A = 10 -
30 nam tuwong ung voi RSy = RS va RS = 1,2RS.
Tir s6 liéu & bang 8 cho thiy, néu sir dung chi sb
RS;= 1,2RS d xac dinh Nyp va Ny (cay/ha) dbi
v6i rimg Pudc trong tai cdp A = 10 - 25 nam, thi
cuong do tia thua trung binh theo s cay 1a 30%.

10.000
Nnprsu) = [(RS)<H, T’ (46)
10.000
NNDRsL) = [(KxRS)xH, I (47)

Sé cay (N, cay/ha)
4500 -
4000 A
3500 A
3000 A
2500
2000

1500 4

1000 A

500

20 30

N(RS1.1)

10 15

——N (Hién con)
N(RS1.3)

——N(RS1.2)
——N®SLS)  Chp A (ndm)

Hinh 5. D6 thi biéu dién s6 cay Dudc dé lai
nudi dudng tai cdp A = 10 - 30 nim tuong ng
voi cuong d6 tia thua I=1,0 - 1,5RS

Bang 8. Chi tiéu chit nudi dudng rimg Pudc trong theo chi sb khong gian sinh truong (RS)
cua Schroder va Gadow (1999)

Cip A Chisé Nhc RSy =RS RS.=1,2RS

(nam) RS (cay/ha) Nnp NtT 1% Nnp Nt 1%
10 0,140 4.330 4,557 0 0 3.165 1.165 27
15 0,116 3.524 3.417 107 3,0 2.373 1.151 33
20 0,106 2.838 2.724 114 4,0 1.892 946 33
25 0,100 2.253 2.271 0 0 1.577 676 30
30 0,096 1.755 1.956 0 0 1.358 397 23

Ghi chii: Nyc = S6 cdy hién con; Nyp = S6 cdy dé lai nuéi duong; N = S6 cdy tia thua.
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N6i chung, néu tinh cuong do tia thua theo
1=0,30SDI va I = 1,2RS thi sai khac trung binh
vé sb cay dé lai nudi dudng ddi véi rimg Pudce
tréng tai cap A = 10 - 30 nam 1a 2,0%. So véi 2
phuong phéap nay, sai léch trung binh vé sb ciy
dé lai nuoi dudng duogc tinh theo phuong phép
cua Schroder va Gadow (1999) 1a nhdé hon 10%

S6 cay nudi dwdng (Np, cay/ha)

3500

3000 ,
—— Chi s SDI

--=-Chi sd RD
——Chi s6 RS

2500 A

2000 A

1500 +

1000

Cép A (nam)

(hinh 6). V& co ban, sb cay dé lai nudi dudng va
s6 cay tia thua dugc xac dinh theo 3 phuong
phéap nay phu hgp véi tinh trang phan hoa va tia
thua cta rimg Pudc trong tai cdp A = 10 - 30
nam (bang 2 va 3). Nhiing cay bi loai bd thong
qua chit tia thua d6i voi rimg Pudce trong thude
cAp sinh trudong kém va rat kém.

S6 cay tia thwa (N7, cay/ha)

1450

—Chi s6 SDI
---Chi s6 RD
—Chi sd RS

1200 A

950 1

700 A

450

Cép A (ndm)

_ Hinh 6. DO thi so sénh s cay d¢ lai nudi dudng (a) va sb cay tia thua (b)
doi voi rung Pudce trong tai cap A = 10 - 30 nam duoc tinh theo ba phuong phap:
Reineke (1933), Curtis (1982) va Schroder-Gadow (1999)

IV.KET LUAN

Nghién cltu nay xay dung cac ham uéc lugng
chi s6 mat d6 va khong gian sinh trudong cia
rimg Pudc trong ¢ khu vuc ven bién Ngoc Hién
thudc tinh Ca Mau. Chi s mat do (SDI) duoc
xac dinh theo phuong phép cua Reineke (1933)
va Curtis (1982). Chi s khong gian sinh truéng
twong d6i (RS) duoc xac dinh theo phwong
phap cua Schroder va Gadow (1999). Béi véi
rimg Pudc trong tir cap A = 10 - 25 niam, quan
hé Log(N) - Log(Dg) 1a mot duong thang. Chi
s6 SDI cuia rimg Pudc trong duoc xac dinh tai
cdp A = 25 nam; trong d6 Dg 14 20 cm va do

déc b = -1,538. Chi s6 SDI cua rimg Pudc
trong tir cap A = 10 - 30 ndm c6 thé dy doan theo
ham SDI = 3.177.86xexp (- 14,6974xA™14),
Chi s6 mat do twong dbi (RD) cua ring Pudc
trong tir cAp A = 10 - 30 ndm c6 thé du doan theo
ham RD = 48,9322xexp (-6,36089xA>3321%)
Chi s6 khong gian sinh truéng twong dbi (RS)
cia rimg Pudc trong tir cdp A = 10 - 30 ndm cb
thé du doan theo ham RS = 0,0758799xexp
(4,70405x A8 K&t qua cia nghién ciru nay
¢6 thé duoce s dung dé tinh toan cac chi tiéu ky
thuat trong chit nuéi dudng ddi voi rimg Pude
tréng tai khu vuec.
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13.

TAI LIEU THAM KHAO
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