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MO HINH HOA QUY LUAT SINH TRUGNG
RUNG PUGC (Rhizophora apiculata Blum)
TRONG TREN CAC LAP PIA TAI BEN TRE

Hoang Vin Thoi, Lé Thanh Quang, Nguyén Khic Diéu

Tir khoa: Cay Pudc,
mo hinh hoa, 1ap dia,

sinh trung, tudi rimg.

Vién Khoa hoc Lam nghiép Nam Bé

TOM TAT

Nghién ctru xdy dung mé hinh héa quy luat sinh truéng cua rimg trong
Dudc (Rhizophora apiculata) dugce thuc hién tir thang 4 dén thang 12 nam
2020 tai Ban quéan ly rimg dac dung - phong ho tinh Bén Tre, nham phén
tich qua trinh sinh truéng cia ring trong Pudc tir 5 - 35 tudi trén ba lap
dia khac nhau. Sinh truéng (D, H va V) cta cay binh quan dugc phén tich
tlr 45 cdy giai tich; trung binh m&i dang 1ap dia 15 cdy. Cay giai tich dugc
thu thap tir 15 6 tidu chudn véi kich thudce 1a 500 m? mdi 6. Sinh trwong (D,
H, V) cac cdy binh quan dugc kiém dinh tir bdn ham Korf, Schumacher,
Drakin-Vuecski va Gompertz. Cac chi tiéu sinh truéng 1am phén duoc xac
dinh bang cach két hop ham mat d¢ va ham sinh truong cdy binh quén.
Két qua da xac dinh dwoc sinh truong dudng kinh, chiéu cao (D, H) cay
binh quéan va lam phan Pudc tai Bén Tre c6 thé dwoc mé hinh hoa bing
ham Drakin-Vuecski; sinh truong (V, M) dwgc mé hinh hoa bing ham
Gompertz; mat d6 (N) rimg trong dugc mé hinh hoa bang ham mi am.
Sinh truong duong kinh than cdy chuyén tir giai doan sinh truéng nhanh
sang giai doan sinh trudng cham tai cép tudi 11 (6-10 tuéi), trén 1ap dia
1 (tudi 6), trén 1ap dia 2 (tudi 7), 1ap dia 3 (tudi 8). Sinh trwdng chiéu cao
than cdy chuyén tir giai doan sinh truong nhanh sang giai doan sinh truong
cham cling tai cép tudi I1 trén cac dang 1ap dia (trén 1ap dia 1 va lap dia 2 tai
tudi 5 va trén 1ap dia 3 1a tudi 6). Sinh trudng thé tich than cdy trén lap dia
1 chuyén tir giai doan sinh truong nhanh sang giai doan sinh truong chdm
tai cdp tudi V (tudi 25), trén 1ap dia 2 va lap dia 3 tai cdp tudi VIa (tudi 26
va tudi 27). Mat d rimg c6 ty 18 giam hang nam va thay ddi theo timg giai
doan tudi va lap dia trdng; giam nhanh & giai doan cap tudi I (5 - 10 tudi)
va giai doan cap tudi I (10 - 15 tudi), thép din & cac cép tudi con lai; ty 1&
giam mat d¢ trung binh trén dang 1ap dia 1 va lap dia 2 (11,7%) thép hon
so lap dia 3 (32%). Sinh truong binh quén cua rimg trong dat thanh thuc
trén dang lap dia 1 tai cép tudi IV (tuéi 20), lap dia 2 va lap dia 3 tai cép
tudi V (tudi 21 va tudi 24).
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I. PAT VAN DE

Research on modeling the growth rules of Rhizophora apiculata Blum at
planted sites in Ben Tre province

Research on modeling the growth rules of mangrove forests (Rhizophora
apiculata) was carried out from April to December 2020 at the Management
Board of Special Use - Protection Forests of Ben Tre province. The objective
of the study was to analyze the growth process of mangrove plantations from
5 to 35 years old on three different sites in Ben Tre province.

Growth (D, H and V) of the average tree was analyzed from 45 analytic
trees; in which each site type 15 trees. Analytical trees were collected
from 158 standard plots with a standard plot size of 500 m?. Growth (D,
H, V) for the mean tree is tested from four functions Korf, Schumacher,
Drakin-Vuecski and Gompertz. Stand trees level growth was determined
by combining the density function and the average tree growth function.
The results have determined that the growth in diameter, height (D, H)
of the average tree and mangrove population in Ben Tre can be modeled
by the Drakin-Vuecski function; growth (V, M) is modeled using the
Gompertz function; density (N) of plantations is modeled by negative
exponential function. Stem diameter growth changed from rapid growth
to slow growth at the class II on sites, on site | at the age of 6, on site 2
at age 7, on site 3 at age 8. Plant height growth on sites changed from the
fast growing phase to the slow growing stage at the class II, on site site
1 and site 2 at the age 5 and on site 3 at the age 6. Stem volume growth
on site 1 changed from the fast growing phase to the growing stage slow
growth at the class V (age of 25), on site 2 and on site 3 at the class VIa
(at age 26 and at age 27). Forest density has an annual rate of decrease
and varies with age and planting site; decrease rapidly at the stage of 5 -
10 years old (class IT) and the period of 10 - 15 years old (class III), lower
at the remaining another ages class ; The average density reduction rate
on site 1 and site 2 (11.7%) was lower than that of site 3 (32%). Average
growth of plantations reached maturity on site 1 at class IV (age 20), site
2 and site 3 at the class V (age 21 and age 24).

Céc nghién ctru cho thay sinh truong 1am phan
lién quan chat ch& véi tudi rimg, khi tudi ting

Rimg ngap min Bén Tre dd va dang lam tdt
vai tro phong ho, chin song, han ché sat 16 va
cai thién thu nhap cho cac ho dan sdng & ving
ven bién. Pudc 12 loai cay trdng chinh (39,6 %)
dién tich rimg, phan bd & ca 3 huyén Binh Dai,
Ba Tri va Thanh Pht. Gan day, rimg Pudc ¢6
hién tuong bi chét rai réc, c6 nhiéu gia thiét dat
ra vé& nguyén nhan rimg bi chét, trong d6 lién
quan dén qué trinh sinh truéng va tudi thanh

thuc tu nhién cua ring.

84

1€n, cac chi ti€u nhu duong kinh, chiéu cao, téng
dién ngang, trir luong, sd cdy... khong ngimg
bién ddi. Trong qué trinh sinh truong phat trién
ludén xay ra hai qué trinh nguoc chidu nhau, d6
la kich thudc tirng cay ca 1¢ khong ngung tang
1én theo tudi, lam tang lugng vat chat tich liy
dugce o timg cdy, dong thoi mot bo phan cay
rimg mat di do dao thai ty nhién hay théng qua
bién phap tac dong cua con nguoi. Khi mo ta
quy ludt sinh trudng 14m phan, can thé hién tong
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hop qué trinh tang truéng va lugng mat di do
loi dung trung gian (V6 Van Hong va Tran Vin
Hung, 2006). Quy luat sinh truéng phu thudc
vao timg loai cdy va giai doan phat trién cia
rung; khi x&8y dung mo hinh hoa quy luat sinh
truong phai lya chon ham toan hoc sao cho phu
hop. Mot sé ham sinh truéng da duoc sir dung
dé mo hinh héa quy lut sinh trudng cho mot
s6 loai cay nhur ham Gomperts Y= a*e-b*A-c,
dugc Ha Van Nghia (1998) st dung mo phong
qua trinh sinh truong duong kinh binh quén
rung trong Keo 14 tram (Acacia auriculiformis),
D6 Van Quang (1999) mo phong sinh trudong
chidu cao (Hbq) cuia rimg trong Bach dan trang
(Eucalyptus camaldulensis), Huynh Hitu To
(1999) m6 phong qua trinh sinh trudng trit lwong
binh quan (M) ring trong Bach dan (Eucalyptus
tereticornis), VO Nguon Thao (1999) sir dung
ham s6 mii Y = a*Ab nghién ctru ting trudng
cia dwdng kinh binh quéin rimg trdng Pudc
(Rhizophora apiculata) tai Ca Mau, Vién Ngoc
Nam (2004), dd xac 1ap phuong trinh thé tich
than cay Pudc tai Can Gid bang ham Terazaki
V =a* exp (-b/A). Tuy nhién, dé xac dinh dugc
quy luét sinh trudng cia rimg Pudc trong tai
Bén Tre, can doi hoi (1) ngudn dit lidu dai dién
duogc thu thap trén cac dang lap dia va cép tubi
rung khac nhau va (2) ham sinh trudng nao la
phu hop dé mé phong cic quy ludt sinh truong
ctia rimng Pudc tai Bén Tre?

Bai bao nay 1a mot phan cua dé tai “Diéu tra,
danh gia cac yéu té anh huéng dén sy sinh truong
va phat trién cua rimg DPudc trong (Rhizophora
apiculata) tai Bén Tre va dé xuit giai phap
nudi dudng, quan ly, st dung rimg hop 1y, bén
vitng”. Myc tiéu cua nghién ctru nay nham xéc
dinh cac quy luat sinh trudng ciia cdy cé thé va
1am phan Pudc trong trén cac dang lap dia. Dé
giai quyét cac muc tidu dat ra, nghién ctru dya
vao gia thuyét (1) sinh truong cua cdy Pude va

1am phan c6 thé dugc mé phong bing cac mod
hinh sinh trudng? (2) quy ludt sinh truong lam
phin c6 bi anh hudong boi tudi rimg va 1ap dia
trong? Két qua nghién ctru sé 1a co sé khoa hoc
dé dé xuat quy trinh nuéi dudng, st dung rimg
hop ly, hi¢u qua.

II. VAT LIEU VA PHUONG PHAP
2.1. D6i twong nghién ciru

Rung Pude doi (Rhizophora apiculata) dugc
trdng tir nam 1985 dén 2015.

Mat d6 trong ban dau 10.000 cay/ha.

Céc tac dong vao rimg da duoc tia thua 1 - 2 1an
vao giai doan 5 - 15 tudi.

2.2. Dia diém nghién ciru

Dia diém nghién ciu 1a ving ven bién cia
huyén Binh Pai, Ba Tri va Thanh Phu, tinh Bén
Tre, dugc mo ta trong hinh 1.

2.3. Thoi gian nghién ctru

Thoi gian thuc hién tir thang 6 nim 2020 dén
thang 12 nam 2020,

2.4. Phuwong phap nghién ctiru

- Phuong phép thu thap sé liéu

S6 licu nghién ctu dugc thu thap trén 15 6 tiéu
chuin (OTC) kich thudc 500 m? (20 x 25 m).
Céc 6 tiéu chuan dugc bd tri trén 5 cap tudi
rimg (cap tudi I11, IV, V, VIa va VIb) va 3 dang
lap dia chinh, d6 la dang bun chat, ngap triéu
trung binh thip (Lap dia 1), dang sét mém, ngap
triéu trung binh (Lap dia 2) va dang sét cimg,
ngap triéu trung binh cao (Lap dia 3).

+ Trén mdi OTC tién hanh diéu tra, do dac
cac chi tiéu chu vi than cay tai vi tri 1,3 m
(CV,,), chiéu cao vut ngon (H,,), duong kinh
tan (Dt) cua toan bg cac cdy. Po chu vi than
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cay tai vi tri 1,3 m bang thudc day, véi do
chinh xac 1 mm sau d6 tinh ra D, ; m (D,
m = CV/3,1416); chiéu cao than cay (H,)
duoc do bang thude do cao chuyén dung, véi
do chinh xac 0,5 m; do duong kinh tan theo
2 huéng (Pong - Tay va Nam - Bic) bang
thudc day, d§ chinh xéc 1 cm.

+ Didu tra thu thap mau thdt giai tich than cay:
MGdi 6 tiéu chuén lya chon 3 cdy tiéu chuan dé
tién hanh giai tich than cay. Cay tiéu chuan phai
1a cay dai dién cho céc cdy trong 6 tidu chudn va
dam bao khong co6 u budu, théng, tron déu; cac
chi tiéu binh quéan cua cay tiéu chuén dai dién
cho ting cép tudi, timg dang 1ap dia (bang 1).

Hinh 1. So d vi tri 6 diéu tra (%) va thu miu cay giai tich
tai huyén Binh Dai, Ba Tri va Thanh Phu (Bén Tre)

Bang 1. Cac chi tiéu binh quan cua cdy tiéu chuan theo cip tudi va lap dia trong

Chi tiéu binh quan cay tiéu chuan
Cép tudi | Tubicay | Lap dja 1 Lap dia 2 Lap dia 3
D,, m(cm) H,, (m) D,, m (cm) H,, (m) D,, m (cm) H,, (m)
1 15 8,1 9,8 7,8 9,3 6,6 8,5
v 20 10,5 1,4 9,3 10,5 7,6 9,9
\Y 25 12,4 13,2 11,5 12,3 9,6 11,5
Via 30 13,3 14,1 12,4 12,7 11,1 12,4
Vib 35 13,8 14,6 12,9 13,2 11,8 12,8
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Timng cdy tiéu chudn dugec mo ta va danh du
theo 2 hudng Pong - Tay va Nam - Bic dé tién
cho viéc xir Iy mau 1ay s liéu tang truong vong
nam (B§ Nong nghiép &PTNT, 2018).

+ Xur ly thdt giai tich: Thét giai tich sau khi thu
thap vé tién hanh hong khé bang nhiét d¢ trong
phong, Tranh 1am ntt né mat thét. Bé ranh gidi
vong nam duoc thé hién rd, x4c dinh tudi va do
dac duoc chinh x4c bé rong vong nam phai tién
hanh 1am nhin, d4nh bong bé mat thét dé lam
thé hién rd vong nam.

+ Thu thap s6 liéu bé rong vong nam: Bé rong
vong nim 1a tong bé day cac 16p gd dugc hinh
thanh trong mdt nam, dugc xac dinh theo chiéu
vudng géc v6i duong ranh gidi giira chiing. B&
rong vong nam dugc xac dinh bang kinh lup ¢6
d6 phong dai 8 1an, gén thude vach téi 0,1 mm
cho phép udce lugng téi 0,05 mm.

- Phuong phap xtr 1y s6 liéu

+ Xay dung ham sinh truong ddi véi cay
binh quan

Dé woc lugng D, H va V than ciy binh quén
dbi voi rimg trong Pude ¢ nhitng tudi va 1ap
dia khac nhau, xday dung cdc ham D = f(A),
H=1f(A)vaV=1f(A).

Céc ham thich hop duogc kiém dinh, gém:

Ham Korf: Y = a*exp(-b*A”-c) (1)
Ham Schumacher: Y = a*exp(-b/A"c) 2)
Ham Gompertz: Y = a*exp(-b*exp(-c*A)) (3)
Drakin-Vuecski: Y = a*(1-exp(-b*A))*c  (4)
trongdoY=D,HvaV,conA=5-35nam.
Céc hé sb va cac thong ké sai 1éch ciia ham (1),
(2), (3) va ham (4) duoc xac dinh bang phuong
phap hdi quy va tuong quan phi tuyén tinh cia
Marquardt. Sai I¢ch cua cac ham nay duoc danh
gia theo 5 tiéu chuén: hé s6 xac dinh = R,; sai
s6 chuédn cua udc luong = SEE; sai ) tuyét
dbi trung binh = MAE; sai s6 tuyét ddi trung

binh tinh theo phan trim = MAPE va téng binh
phuong sai Iéch = SSR.

+ Xy dung nhitng ham sinh truong ddi véi
rimg trong Pude

Dé udc lugng mat do (N) va trir lugng (M) ddi
v6i rimg trdng Pude & nhitng tudi va lap dia khac
nhau, xay dung cac ham N = f(A), M = f(A).

Céc ham thich hop dugc kiém dinh, gom:

N = m*exp(-b*A)+k &)
N =a*(A)"-b (6)
M =N*V (7

Mat d¢ rung trén ba lap dia dugc xéac dinh theo
cong thue (5) 1a ham logarit va cong thtrc (6) 1a
ham md am, trong d6 m, b va k la nhitng tham
5.

Trit lugng (M, m® /ha) cua rimg trong Pudc trén
ba lap dia da dugc xac dinh theo cong thirc (7). O
cong thirc (7), N va V tuong tng 1a mat do quan
thu va thé tich than cdy binh quén ciia rimg trong
Dudc tir 5- 35 tudi trén ba 1ap dia.

Sau dé xay dung ham udc lugng M = f(A)
trén ba lap dia; trong d6 ham thich hop duogc
kiém dinh theo ham (1, 2, 3, 4). Céac hé sb
hdi quy va nhirng thong ké sai léch (S, ME,
MAE, MAPE va SSR) ctia cac ham M = f(A)
duoc xac dinh bang phuong phap hdi quy va
twong quan phi tuyén tinh cia Marquardt.
Ham M = f(A) thich hop dugc chon theo tiéu
chuén SSRmin.

+ Xéc dinh qua trinh sinh truong di voi rimg
trong Pudc

St dung cac ham (D = f(A), H = f(A),
V = f(A)), ham N = f(A) va M = f(A) dé khao
sat sinh truong cia rimg trong Pudc trén ba lap
dia, xac dinh cac gia tri trung binh: D, H, V,
N, M & nhitng tudi khac nhau. Pong thoi xac
dinh lugng tang trudng thuong xuyén va binh
quan hang nam: ZD, ZH, ZV, ZM; AD, AH, AV,
AM va suat tang truong: PD%, PH%, PV% va
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PM%. Tudi ing véi ZDmax, ZHmax, ZVmax,
ZMmax d6i véi cac 1ap dia 1a thoi diém ma
D, H, V va M chuyén tir giai doan sinh truong
nhanh sang giai doan sinh truong cham. Cip
tudi ing voi AMmax 1 tudi thanh thuc sé luong
dbi v6i rimg trong Pudc.

- Coéng cu phan tich: Cac sb liéu phan tich,
do dac duoc tong hop bang phin mém Excel
2016 va dugc xir Iy thong ké bang phan mém
Stagraphic centurion V17.0 & muc y nghia

III. KET QUA VA THAO LUAN
3.1. M hinh bién dong mit dd rirng

Cin ¢t vao chiéu huéng giam va toc do giam,
dé tai khai quat hoéa dién bién mat do sb cay
theo tudi bang 2 dang ham: (i) Ham logarit N
= N, *exp(-b*A)+k véi N, 1a mat do trong ban
dau va k 1a hé sb diéu chinh ciia phuong trinh
xay dung; (i1) Ham md am N = a*(A)"-b voi a
va b 1a cac tham sb cua ham xdy dung. Két qua
ham mat d6 (N, cdy) xay dung duoc cd dang

a = 0,05. ghi ¢ bang 2.
Bang 2. Cac ham mat d6 theo tudi trén cac 14p dia & ring trong Pudc

T Lap dia Dang ham R? SE MAE MAPE
1 1 N,= Ny*exp(-b*A)+k 96,9 37,22 19,03 9,66

2 1 N, = a*(A)"-b 97,1 32,19 20,06 15,71

3 2 N,= N,*exp(-b*A)+k 98,6 28,2 15,81 8,63

4 2 N, = a*(A)b 98,0 29,44 19,65 14,45
5 3 N,= Ny*exp(-b*A)+k 98,1 39,2 21,75 9,93

6 3 N, = a*(A)*-b 98,7 28,4 18,51 8,79

Qua so sanh gitra hai dang ham xay dung trén
cung 1ap dia, dang ham mii 4m déu c6 cac gia
tri R, cao hon va SE nho hon so véi ham logarit,
do d6 dé tai chon dang ham N = a*(A)*-b dé
biéu thi cho qua trinh bién d6i mat do theo tudi.
Két qua ham xay dung c6 dang cy thé nhu sau:
Trén lap dia 1: N, = 2917,87*B,,"-1,03761 (8)
Trén 14p dia 2: N, = 3182,71*B,,*-1,02907 (9)
Trén 14p dia 3: N, = 4126,06*A"-1,06202 (10)

Thay vao ham (8), (9) va (10) vao cac tudi rimng
tréng, ta c6 duge dién bién mat do sb cay sau
trong hang nam nhu trinh bay trong Hinh 2.
Day 1a mat do ly thuyét (NIt) cia ring trong
DPudc doi thay ddi theo tudi (nim) cua lam
phan, trong d6 mat do & tudi 6 -9, 11-14, 16-19,
21-24, 26-29 va 31-34 duoc suy ra tir cac ham
d3 xay dung. Theo cac két qua tir ham mat do
theo tudi, dé tai s& sir dung nhitng két qua nay
(ham 8, 9, 10) d¢é tinh toan cho tit ca cic noi
dung lién quan ti mat do s6 cay theo timg cip
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tudi va trén timg dang 1ap dia xem xét & rimg
trdng Pudc d6i tai khu vuc ven bién Binh Dai,
Ba Tri va Thanh Phu, tinh Bén Tre.

Dién bién s6 cay theo tudi hinh 2 cho thay, trén
lap dia 1 (N,), lap dia 2 (N,) va 1ap dia 3 (N,) déu
la nhitng ham s6 giam kha tuong ddng. Sau 10
nam, s6 cay con 49% & lap dia 1 va lap dia 2, lap
dia 3 1 48%, trung binh tir tudi 5 dén tudi 10,
s6 lugng cdy da giam trung binh 10%/mam. Sau
tudi 15, s6 cdy cua ca 3 dang lap dia dd giam
gan 70% (1ap dia 1 va lap dia 2 giam 68%, lap
dia 3 giam 69%) so v&i s6 lugng cdy & tudi 5;
giai doan tir tudi 10 dén tudi 15, s6 lugng ciy
giam khoang 20%, trung binh s6 cy giam 4%/
nam. Sau 20 tudi, toc do giam cham dan, sb cay
con 24% o lap dia 1 va lap dia 2, 1ap dia 3 1a
23% (so v&i nam thtt 5), trung binh s cdy giam
1,6%/nam. Sau tudi 25, sb cdy cua ca 3 dang
lap dia da giam hon 80% (18p dia 1 va lap dia 2
giam 81%, lap dia 3 giam 82%) so véi s6 lugng
cay ¢ tudi 5; giai doan tur tudi 20 dén tudi 25,
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sO lugng cay giam khoang 5%, trung binh sé
cdy giam 1%/nam. Sau tudi 30, sb cdy cta ca 3
dang 14p dia da giam con khoang 15% (1ap dia
1 va lap dia 2 1a 16%, lap dia 3 1a 15%) so véi
s6 luong cay & tudi 5; giai doan tir tudi 25 dén

16.000
14.000 —— NIt1 (ciy/ha)
12.000 —=— NIt2 (cay/ha)
5 10.000 NIt3 (cay/ha)
< 8.000
= 6.000
4.000
2.000
0 10 20 30 40
TUBI (NAM)
(A)

tudi 30, s6 lugng cay khoang 3%, trung binh s6
cdy giam 0,6%/nam. Tuong tu, giai doan tir tudi
30 dén tudi 35, s6 lugng cay ciing giam khoang
3%, trung binh s cdy giam 0,6%/nam.

120
——Ty 18 (N1%)
100 |
\ ——Ty |& (N2%)
— 80 N
s TV 18 (N3%)
w60
o 40
0 10 20 30 40

TUGI (NAM)

(B)

Hinh 2. Dién bién mat d6 (N/ha) va ty 1& s6 cay (%N/ha) theo tudi (A) & ring trong:
N1 trén dang lap dia 1, N2 trén 13p dia 2 va N3 trén 1ap dia 3.

Theo két qua tai hinh 2, bién dong vé ty 1& giam
mat d¢ giita cdc dang 1ap dia ciing dién ra & ting
cap tudi, ty 16 sb cay giam 11,7% o lap dia 2, lap
dia 3 13 32%, so vdi s6 cay hién co ¢ dang lap dia
1. O tudi 10, trén dang 1ap dia 1, mat do hién tai
la 5.352 cay/ha, chénh léch 11,2% (lap dia 2) va
31,5% (1ap dia 3); tuoi 15, trén dang lap dia 1, mat
do hién tai la 3.514 cay/ha, chénh Iéch la 11,6%
(1ap dia 2) va 32,4% (lap dia 3); tudi 20, trén dang
lap dia 1, mat d6 hién tai 1a 2.607 cay/ha, chénh
1éch 1a 11,9% (1ap dia 2) va 31,7% (lap dia 3).

Két qua ciing ndi 1én rang, trén 1ap dia 3 mat do
hién con cao nhat, ké tiép 1a trén lap dia 2, thip
nhat 12 trén lap dia 1. S& di ¢ hién tugng chénh
léch vé& mat do cdy gilra cac dang lap dia la do
vung dit trung binh va cao cdy it canh tranh
dinh dudng va anh sdng hon, do vay kha nang
chén ép va dao thai tu nhién ciing it dién ra hon.
Nhu vay, bién ddi vé mat d6 & rung tréng Pudc
trén 3 dang 1ap dia 13 mot ham sb giam theo
thoi gian (tudi rimg tréng), dién bién tuan theo
dang ham s mii 4m hodc ham logarit. Mat do
giam s6 cdy binh quin hang nam (so véi mat

do ring trong nam thir ndm) cua 1ap dia 1 giam
nhanh hon so véi 1ap dia 2 va 1ap dia 3. Ty 1€
giam mat d6 hang nim thay doi theo ting giai
doan tudi va lap dia tréng; giam nhanh & giai
doan 5 - 10 tudi, ké dén giai doan 10 - 15 tudi,
ty 16 giam mat do thip dan khi tudi tang 1én; ty
1¢ giam mat d6 trén dang lap dia 1 va lap dia 2
(trung binh 11,7%) thap hon so véi trén dang
lap dia 3 (trung binh giam 32%). Mat d¢ rung
giam theo thoi gian thé hién su canh tranh va
dao thai tw nhién cua cac cdy rimg trong quan
thé; trén dang lap dia 1 trong diéu kién thuan
loi cdy rimg sinh truéng nhanh, nhu ciu khong
gian dinh truéng ting manh, din d&én su dao
thai ty nhién manh mé& hon so véi lap dia 2 va
1ap dia 3. Két qua nghién ctru ciing chi ra trén
ca 3 dang lap dia mat do rung gidm manh &
cap tudi II va III, diéu d6 ching to canh tranh
dinh dudng, anh sang & giai doan ndy cao nhét.
Ngoai ra, tac dong tia thwa lan 1 va lan 2 ciing
duoc thuc hién trong giai doan nay, day ciling la
yéu t6 quan trong 1am giam nhanh mat d6 quan
thu ring.
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3.2. M6 hinh sinh trwéng cia ring Pudc
trong trén cac dang lap dia

Pé xdy dung mé hinh sinh truéng cua rimg
trong Pudc, trudc tién xdy dung nhimg ham
udc lugng D = f(A), H=1f(A), V=1f(A) va M

= f(A) cdy binh quan va 14m phan tir 5 - 35 tudi
trén cac dang 1ap dia. Két qua kiém dinh va da
lva chon dugc ham Drakin-Vuecski va ham
Gompertz phit hop dé xdy dung cac ham sinh
truong duoc tong hop & bang 3.

Bang 3. Nhitng ham udc lugng sinh trudng cay giai tich binh quan
va 1am phan trén cac dang lap dia

TT Pai lwong Phwong trinh Ghi chu
D 1= 16,6446*(1-EXP(-0,0661949*(A)))M,50102 34
1 D (cm) D2= 17,2246*(1-EXP(-0,047118*(A)))M,23215 35
D3=20,0743*(1-EXP(-0,0272535*(A)))M,05362 36
H,=16,7495*(1-EXP(-0,0579318*(A)))*0,950178 3.7
2 H (m) H,=14,5061*(1-EXP(-0,0711399*(A)))™,079 3.8
H,=15,3133*(1-EXP(-0,0546319*(A)))*1,03652 3.9
V,=0,159664*EXP(-6,45925*EXP(-0,0858104*(A))) 3.10
3 V (m?) V,=0,118668*EXP(-7,15337*EXP(-0,0914536*(A))) 3.11
V,=0,130068*EXP(-6,60872*EXP(-0,0693424*(A))) 3.12
M1 = 179,865*exp(-5,07519*exp(-0,139283*(A))) 313
4 (m:\jha) M2= 159,232*exp(-4,4366*exp(-0,122547*(A)) 3.14
M3 = 166,888*exp(-3,78611*exp(-0,0878791*(A))) 3.15

Trong dé: DI, D2, D3 la ham mo phong sinh truong cua dwong kinh than cay; H,, H,, H, la ham mo phong sinh
trieong ciia chiéu cao than cdy; V., V, V;la ham mé phong sinh truong cia thé tich than cayva M1, M2, M3 la ham
mé phong sinh truong cia triv leong lam phan tiong vimg trén lgp dia 1, ldp dia 2 va ldp dia 3.

3.2.1. M6 hinh sinh truéng ciia ricng trong
Duoc trén dang lap dia 1

Pudng kinh than cdy (hinh 3D) ting dén tir cap
tudi 3 (1,3 cm) dén cip tudi 4 (4,8 cm) va cip
tudi 35 (14,2 cm). Luong ting truong thuong
xuyén dinh ky hang nam (ZD) tang dan tir cap
tudi 4 (0,59 cm/nam) va dat cao nhét tai c?ip tudi
8 (0,63 cm/nam); sau d6 giam dan dén cap tudi
35 (0,16 cm/nam). Lugng tang truong binh quan
nam (AD) tang dan tir cAp tudi 3 (0,42 cm/ndm) va
dat cao nhat tai cap tudi 10 (0,56 cm/nam); sau
d6 giam dan dén cap tudi 35 (0,41 cm/nam). Vi
thé, thoi ky duong kinh than ciy Pudc trén 1ap
dia 1, chuyén tir giai doan sinh truéng nhanh
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sang giai doan sinh truong cham tai cép tudi
7-9. Suit tang truong duong kinh than cay
giam dan tir cap tudi 4 (31,9%) dén cap tudi
6 (20,3%), cap tudi 10 con 10,7%, cap tudi 16
con 5,4% va cap tudi 35 (1,1%).

Chiéu cao than cdy (hinh 3H) gia ting dan tir
cap tudi 3 (2,6 m) dén cap tudi 7 (5,9 m), cip
tudi 13 (9,1 m) va cap tudi 35 (14,6 m). Pai
luong ZH giam dan tir cap tudi 3 (1,26 m/nam)
dén cép tudi 7 (0,67 m/nam), cp tudi 13 (0,46
m/nam) va cép tudi 35 (0,13 m/nam). Pai luong
AH gia tang dan tir cdp tudi 3 (0,87 m/nam) va
dat cao nhéat tai cép tudi 5 (0,90 m/nam); sau
d6 giam dan dén cip tudi 7 (0,84 m/nam). Vi
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thé, thoi ky chiéu cao than cay trén 1ap dia 1
chuyén tir giai doan sinh truéng nhanh sang
giai doan sinh truong cham tai tudi 5. Suit ting
truong chiéu cao than cdy giam dan tir cip tudi
3 (48,2%) dén cap tudi 7 (11,4%) va cap tudi
13 (5,1%).

Thé tich than cdy (hinh 3V) gia tang dan tir cAp
tudi 4 (0,0011 m*/nam) dén cap tudi 11 (0,0129
m?/nam), cip tudi 19 (0,0451 m3/nam), cap tudi
28 (0,0890 m*/nam va cip tudi 35 (0,1159 m¥/
nam. Pai luong ZV gia ting dan tir cap tudi 5
(0,00055 m3nam) va dat cao nhét tai cip tudi
22 (0,00504 m*/nam). Pai lugng AV gia tang
dan tir cdp tudi 5 (0,00048 m*/nam) va dat cao
nhat tai cp tudi 33 (0,00331 m*/nim). Vi thé,
cép tudi 22 1a thoi ky thé tich than cay chuyén
tur giai doan sinh trudng nhanh sang giai doan
sinh trudng cham. Suat ting trudng thé tich
than cdy giam dan tir cap tudi 5 (31,4%) dén
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cap tudi 11 (20,2%), cap tudi 19 (10,7%) va cip
tudi 28 (5,1%).

Trit lugng gb than cay (hinh 3M) gia ting nhanh
tir cdp tudi 5 (14,34 m¥/ha) dén cip tudi 14
(87,37 m¥/ha) va cap tudi 19 (125,5 m*/ha). Dai
lwong ZM gia ting dan tir cp tudi 6 (5,58 m?/
nim) va dat cao nht tai cap tudi 12 (9,21 m¥/
nim); sau d6 giam con 8,94 m*/nam & cip tudi
14, d&én cap tudi 19 (6,57 m*/nam). Pai lugng
AM gia tang dan tir cp tudi 5 (2,87 m*/ha/nim)
va dat cao nhét tai cap tudi 19 (6,61 m¥/ha/nam).
Vi thé, cip tudi 12 14 thoi ky trir lugng gb cua
rimg Pudc trén 1ap dia 1, chuyén tir giai doan
sinh truong nhanh sang giai doan sinh truéng
cham. Tubi thanh thuc s6 lugng rimg Pudc trén
dang 1ap dia 1 xuat hién & cp tudi 20. Suit ting
truong trir luong gd than cdy giam dan tir cap
tudi 6 (28,0%) dén cép tudi 14 (10,2%) va cap
tudi 19 (5,2%).
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Hinh 3. M6 hinh sinh truéng vé duong kinh (D), chiéu cao (H), thé tich (V) va trit lugng (M)
clia rimg Pudc trong giai doan 1985 - 2020 trén 1ap dia 1 tai Bén Tre: Tang truong binh quan
chung (AY), tang truong dinh ky hang nam (ZY)
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Két qua téng hop céac chi tiéu sinh trudng
va tang truong ring Pudc dat cao nhat
(maximum), trén l1ap dia 1 cua khu vuc nghién
ctru duge chi ra ring, tudi cdy rimg dat thanh
thuc vé dudng kinh (khi ¢c6 AD = ZD) vé ly
thuyét 1a A = 12 nam, D = 6,8 cm. Tudi cdy
rung dat thanh thuc vé chiéu cao (khi ¢c6 AH =
ZH) vé ly thuyét 1a A = 5 nam, H = 4,6 m. Tubi
ciy rimg dat thanh thyc vé thé tich than cdy
(khi 6 AV = ZV) vé ly thuyét 1a A = 34 nam,
V = 10,1159 m?. Tudi cdy rung dat thanh thuc
vé trit lugng (khi c6 AM = ZM) vé ly thuyét la
A =20nam, M = 131,5 m%ha.

Nhu vay, rimg Pudc trong trén dang 1ap dia 1,
¢ tudi thanh thuc tw nhién tir 20 nam.

3.2.2. M6 hinh sinh truéng ciia rirng trong
Duwoc trén dang lap dia 2

Puong kinh than cay trén dang 1ap dia 2 (hinh 4D)
gia ting dan tir cdp tudi 3 (1,4 cm) dén cap tudi
5(2,5 cm) va cap tudi 35 (13,2 cm). Lugng ting
truong thuong xuyén dinh ky hang nam (ZD) gia
tang dén va dat cao nhat tai cép tudi 6 (0,55 cm/
nam); sau d6 giam dan dén cap tudi 35 (0,19 crm/
nam). Lugng tang trudéng binh quan nam (AD)
gia ting dan tir cap tudi 3 (0,47 cm/nam) va dat
cao nhit tai cép tudi 10 (0,52 cm/nam); sau d6
giam dan dén cap tudi 35 (0,38 cm/nam). Vi
thé, thoi ky duong kinh than cay Pudc trén 1ap
dia 2, chuyén tir giai doan sinh truéng nhanh
sang giai doan sinh truéng cham tai cip tudi 6.
Suat tang trudng dudng kinh than cdy giam dan
tir cAp tudi 4 (27,8%) dén cip tudi 6 (20,3%),
cAp tudi 9 con 11,1%, cap tudi 16 con 5,3% va
cip tudi 35 (1,14%).

Chiéu cao than cdy (hinh 4H) gia ting dan tir
cip tudi 3 (2,3 m) dén cap tudi 8 (5,9 m), cip
tudi 13 (8,4 m) va cép tudi 35 (13,2 m). Pai
luong ZH tang dan tir cap tudi 3 (0,90 m/nam),
dat cao nhat & tudi 4 (0,92 m/nam), sau d6 giam
dan dén cap tudi 7 (0,65 m/nam), cap tudi 13
(0,44 m/nam) va cap tudi 35 (0,10 m/nam). Pai
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lwong AH gia ting dan tir cap tudi 3 (0,77 m/nam)
va dat cao nhéat tai cép tudi 4 (0,80 m/nam); sau
d6 giam dan dén cap tudi 7 (0,75 m/nam). Vi
thé, thoi ky chiéu cao than cdy trén 1ap dia 2
chuyén tir giai doan sinh truéng nhanh sang giai
doan sinh truong cham tai cap tudi 4. Suét ting
truong chiéu cao than ciy giam dan tir cap tudi
3 (39,1%) dén cép tudi 8 (10,3%) va cap tudi
13 (5,2%).

Thé tich than cdy (hinh 4V) gia ting dan tir cdp
tudi 4 (0,0008 m3/cay) dén cip tudi 12 (0,0109
md/cdy), cap tudi 20 (0,0376 m’/cay), cap tudi 28
(0,0683 m/cay va cp tudi 35 (0,0887 m’/cay).
Dai luong ZV gia tang dan tir cap tudi 5 (0,00045
m?/nam) va dat cao nhét tai cap tudi 22 (0,00399
m?*/nam). Dai luong AV gia ting dan tir cap tudi
5 (0,00026 m*/nam) va dat cao nhat tai cap tudi
34 (0,00254 m3/nam). Vi thé, cap tudi 22 1a thoi
ky thé tich than cdy chuyén tir giai doan sinh
treong nhanh sang giai doan sinh truéng cham.
Suat ting trudng thé tich than cdy giam dan tir
cap tudi 5 (35,2%) dén cép tudi 12 (20,4%), cip
tudi 20 (10,4%) va cap tudi 28 (5,2%).

Trit lugng gb than cay (hinh 4M) gia ting
nhanh tir cip tudi 5 (14,39 m¥/ha) dén cap tudi
13 (64,61 m¥/ha) va cap tudi 19 (103,34 m*/ha).
Dai luong ZM gia tang dan tir cap tudi 6 (4,60
m3/nam) va dat cao nhat tai cap tudi 13 (7,17
m?/nam); sau d6 giam nhanh dén cap tudi 19
(5,66 m3/nam). Pai luong AM gia ting dan tir
cip tudi 5 (2,88 m’/ha/nam) va dat cao nhét
tai cAp tudi 19 (5,44 m3/ha/nam). Vi thé, cip
tudi 13 1a thoi ky trit lugng g cia rirng Pudec
trén 1ap dia 2 chuyén tir giai doan sinh truong
nhanh sang giai doan sinh truong cham. Tudi
thanh thyc s6 lugng ring Pudc trén dang
lap dia 2 xuat hién ¢ cép tudi 20. Suét ting
truong trit luong gd than ciy giam dan tir cip
tudi 6 (24,2%) dén cap tudi 13 (11,1%) va cip
tudi 19 (5,5%).
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Hinh 4. M6 hinh sinh truong vé duong kinh (D), chiéu cao (H), thé tich (V) va trit lugng (M)
clia rimg Pudc trdng giai doan 1985 - 2020 trén 1ap dia 2 tai Bén Tre: Tang trudng binh quan
chung (AY), tang truong dinh ky hang nam (ZY)

Theo hinh 4, tudi cdy ring dat thanh thuc vé
duong kinh (khi c6 AD = ZD) la A = 9 nam,
D = 4,0 cm; vé chiéu cao (AH=ZH) [d A= 5
nam, H = 3,9 m; vé thé tich than cdy (AV = ZV)
1a A = 34 nim, V = 0,0862 m? vé& trit lugng
(AM =Z7ZM) la A =21 nam, M = 113,5 m?/ha.
Nhu vay, rimg Pudc trong trén dang 1ap dia 2,
¢6 tudi thanh thuc tu nhién tir 21 nam.

3.2.3. Mé hinh sinh truéng ciia rieng trong
Duoc trén dang lap dia 3

Puong kinh than cdy (hinh 5D) gia tang dan tir
cap tudi 3 (1,0 cm) dén cép tudi 4 (1,5 cm) va cip
tudi 35 (12,0 cm). Luong ting trudng thuong
xuyén dinh ky hang nim (ZD) gia tang dan tir
cp tudi 4 va dat cao nhét tai cap tudi 8 (0,50 cm/
nam); sau d6 giam dan dén cp tudi 35 (0,22 cr/
nam). Luong tang trudéng binh quan nam (AD)
gia tang dan tlr cap tudi 3 (0,33 cm/ndm) va dat
cao nhat tai C'Qip tudi 9 (0,45 cm/nam); sau do
giam dan dén cdp tudi 35 (0,34 cm/nam). Vi

thé, thoi ky duong kinh than cdy Pudc trén 1ap
dia 3, chuyén tir giai doan sinh truong nhanh
sang giai doan sinh truéng cham tai cp tudi 8.
Suat tang truong dudng kinh than cay giam dan
tir cap tudi 4 (33,3%) dén cip tudi 6 (20,0%),
cap tudi 10 con 9,3%, cap tudi 16 con 5,3% va
cap tudi 35 (1,8%).

Chiéu cao than cay (hinh 5H) gia ting dan tir cap
tudi 3 (1,9 m) dén tudi 7 (4,67 m), tudi 13 (7,6
m) va tudi 35 (13,0 m). Pai luong ZH giam dan
tir cap tudi 4 (0,93 m/nam) dén cap tudi 7 (0,58
m/nam), cdp tudi 13 (0,43 m/nam) va cap tudi
35 (0,13 m/nam). Pai luong AH gia tang dan tir
cap tudi 3 (0,63 m/nam) va dat cao nhat tai cap
tudi 4 (0,71 m/nam); sau d6 giam dan dén cap
tudi 7 (0,67 m/nam). Vi thé, thoi ky chiéu cao
than cay trén lap dia 3 chuyén tir giai doan sinh
trudng nhanh sang giai doan sinh truong cham
tai cAp tudi 4. Suét ting truong chiéu cao than
cdy giam dan tir cap tudi 3 (40,9%) dén cap tudi
8 (10,6%) va cap tudi 14 (5,1%).
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Thé tich than cay (hinh 5V) gia tang dan tir cip
tudi 3 (0,0006 m*/nam) dén cap tudi 10 (0,0048
m?/ndm), cAp tudi 21 (0,0279 m*/nim), cip tudi
32 (0,0634 m*/nam va cap tudi 35 (0, 0726 m’/
nam. Pai luong ZV gia tang dan tir cap tu01 5
(0,0003 m*nam) va dat cao nhat tai cap tudi 28
(0,0033 m*/nim). Pai lugng AV gia ting dan tir
cép tudi 5 (0,0002 m¥/nam) va dat cao nhat tai cip
tudi 35 (0,0021 m*/nam). Vi thé, cip tudi 28 la
thoi ky thé tich than cdy chuyén tir giai doan sinh
trudng nhanh sang giai doan sinh trudng chém.
Suat tang truong thé tich than cay giam dan r cap
tudi 5 (28,5%) dén cap tudi 10 (21,1%), cap tudi
21 (10,5%) va cap tudi 32 (5,0%).

Trit lugng go than cay (hinh SM) gia ting nhanh
tir cép tudi 5 (14,55 m/ha) dén cép tudi 13 (49,87
m?/ha) va cp tudi 21 (91,87 m’/ha). Dai luong
ZM gia tang dan tir cAp tudi 5 va dat cao nhét tai
cép tudi 16 (5,39 m3/nam) sau do giam con 4,91
m’/nam & cip tudi 21, dén cap tudi 35 (223 m’/
nam). Pai lugng AM gia ting dan tir cap tudi 5
(2,91 m¥ha/nam) va dat cao nhét tai cap tudi 23
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(4,39 m*/ha/nam). Vi thé, cap tudi 16 1a thoi ky
trit lrong g0 cua rimg Pudc trén 14p dia 3, chuyén
tir giai doan sinh truéng nhanh sang giai doan
sinh truong cham. Tudi thanh thuc s6 lugng rimg
Pudc trén dang 1ap dia 3 xuat hién ¢ cip tudi 25.
Suét ting trudng trit lugng gb than cy giam dan
tir cap tudi 6 (18,6%) dén cap tudi 13 (10,5%) va
cap tudi 21 (5,3%).

Két qua tinh toan cac chi tiéu sinh truong va ting
truong vé duong kinh, chiu cao, thé tich than
cdy va trir luong rimg Pudc dat gia tri cao nhat
(maximum) trén 13p dia 3 tai khu vue cho thdy,
tudi cdy ring dat thanh thuc vé dudng kinh (khi
¢6 AD = ZD) vé 1y thuyét 1a A = 9 nam, D =40
cm, tudi cdy rung dat thanh thuc vé chiéu cao (khi
c6 AH=Z7H) v¢ ly thuyet la A = 6 nam, cay rung
dat thanh thuc vé thé tich than cay (khi c6 AV =
ZV) vé Iy thuyét 1a A = 35 nam, V = 0,0726 m’;

tudi cay rimg dat thanh thuc vé trit luong (khi ¢6
AM =ZM) vé Iy thuyét 1a A =24 nim, M = 105,41
m?/ha. Nhu viy, rimg Pudc trong trén dang lap
dia 3, c6 tudi thanh thuc tr nhién tir 24 nam.
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Hinh 5. M6 hinh s1nh truong vé duong kinh (D), chiéu cao (H), thé tich (V) va trit luong (M)
ctia rimg Pudc trong giai doan 1985 - 2020 trén 1ap dia 3 tai Bén Tre: Tang truong binh quan
chung (AY), tang trudng dinh ky hang nam (ZY)
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Két qua nghién ciru cho thay, téc do sinh truong
thay doi theo diéu kién 1ap dia, vi tri khong gian
trong 1am phan, sy canh tranh, stc séng va
tudi. Téc do sinh truong duong kinh than ciy
Pudc tai Bén Tre ¢ ca 3 dang lap dia (LD1=
0,34- 0,56 cm/nam, LD2= 0,38- 0,53 cm/nam,
LD3= 0,34 - 0,45 cm/nam) cao hon so véi toc
d¢ tang trudng duong kinh cua cay R. apiculata
12 0,24-0,29 cm) d6i véi cac cap duong kinh
tir 10 dén 60 cm tai Matang, Malaysia (Putz va
Chan, 1986). Nhung thap hon tdc d6 sinh truéng
(0,49 cynam) cua rimg Pudc trong 20 tudi
tai Khu da dang sinh hoc ring ngap man Ca
Mau (Hoang Van Thoi, 2004) va sinh truong
(D= 0,46 cm/nam) & ring Pudc trong 20 tudi
tai Can Gio, Tp.HCM (Pham Thé Diing, 2018)

Ning suét ciia rimg Pudc tai Bén Tre ¢ tudi 35 1a
4,94 m*/ha/nam trén dang 1ap dia 1, 1ap dia 2 va
lap dia 3 1a 4,28 va 4,00 m*ha/nam.Trong khi do,
Watson (1928) udc tinh ring trong diéu kién cua
Malaysia su gia tang hang ndm (MAI) cia rung
lén dén dinh diém vao khoang 10,6 m*/ha/nim
trong 39-40 nam cao hon nhiéu so véi Bén Tre.
Tai Can Gio (Tp. HCM) cao nhat ¢ lap dia 1 1a
12,17 m3/ha/nam, 1ap dia 2 1a 9,1 m*ha/nam va
lap dia 3 14 9,0 m¥/ha/nam tai tudi 10 (Pham Thé
Diing, 2018); cao hon nhiéu so v6i nang suat cua
rung Pudc tréng tai Bén Tre (trén l1ap dia 1 dat
cao nhét 6,61 m¥ha dat dugc & tudi 25, lap dia 2
13 5,75 m¥/ha tai tudi 25 va lap dia 3 13 4,58 m*/ha
tai tudi 28).

Ciing tai Matang, Malaysia, noi dugc quan ly
dé san xudt gd chu yéu la Pudc (Rhizophora
apiculata) 13 khu rimg ngdp man ndi tiéng dugc
quan ly tot nhat trén thé giéi (Khoon va Ong
1995), trit lugng 1am phan trung binh ctia cac rimg
Pudc nay 1a 153 m*/ha -226 m*/ha; tai Can Gid
157,8 - 243,5 m*ha (Pham Thé Diing, 2018) ciing
cao hon so véi trit lugng rimg tai Bén Tre 133,62
m*/ha (1ap dia 3) - 171 m*/ha (1ap dia 1).

Ning suét thu hoach luan phién trong 30 nim
vao khoang 136-299 tan/ha. Tuy nhién, da c6
su sut giam vé ning suét tir 299 tin/ha tir cac
1am phan nguyén sinh dén nang suat thé hé thir

hai 14 158 tin/ha xudng con thap hon 136 tan/ha
(Duke, 2006).

3.2.4. Dé xudt bién phdp nudi dwong, si
dung rirng

+ Ap dung it nhét 1 - 2 lan tia thua & giai doan
cap tudi I1 va cap tudi 111 doi véi rimg san xuat.
Déi véi rimg phong ho ¢6 thé ap dung 2 - 3 lan
tia dé dat duoc cac muc dich chuyén di rimg.
+ Thuc hién chat nudi dudng rimg lan dau cén tién
hanh chat tia sau khi cay rung khép tan, tudi 6 -9,
cudng do chat tia thua lan 1 tir 30 - 50% s6 cy;
Chat 1an 2 nén thuc hién sau 1an dau 4 - 5 nam,
nhung khong qua 13 tudi trén lap dia 1, khong qua
14 tudi trén 1ap dia 2 va khong qua 15 tudi trén lap
dia 3, cudng do chit tia thua tir 20 - 30% s ciy.
+ Gidi phap nudi dudng rimg theo huéng chuyén
sang rimg khac tudi, da tang tan, khai thac - xuc
tién tai sinh nén duoc ap dung ddi v6i rimg phong
ho va phan khu phuc héi trong rimg dic dung.

+ Chu ky kinh doanh rtmg Dudc nén ap dung 25
nam dbi véi rimg khai thac tring va 30 nam ddi
vdi rung khai thac - tai sinh. Khai thac hop ly sé&
gitip cho ting cdy tai sinh dugc giai phéng, rimg
dugc tré hoa, chic niang phong hd dugc nang
cao. Bén canh 36, doanh thu tir hoat ddng nay du
bu dip chi phi va c6 thu nhap cho BQL rimg va
h dan. Phit hop nhat 1a luan ky 25 nam dugc sir
dung thay cho khuyén nghi trudc ddy 1a 30 nam.
Bai vi sinh khéi cdy dimg cia rimg khong tang tai
tudi 23 (155 tan/ha) ma c6 xu hudng giam tai tudi
28 (153 tin/ha) (Duke, 2006).

IV. KET LUAN VA KIEN NGHI
4.1. Két luin

Cac dai lugng sinh truong (D, H) cdy binh quan
va quﬁn thu Pudc tai Bén Tre c6 thé duge mé hinh
hoa béng ham Drakin-Vuecski; sinh truéng V, M
duoc mo hinh hoa béng ham Gompertz; mat do
rimg trong dwoc mé hinh héa bang ham mii 4m.

Sinh truéong duong kinh than cdy chuyén tir
giai doan sinh trudng nhanh sang giai doan sinh
truong cham trén 1ap dia 1 tai tudi 6, trén lap
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dia 2 1a tudi 7, lap dia 3 1a tudi 8. Sinh truong
chiéu cao cay trén lap dia 1 va 1ap dia 2 chuyén
tur giai doan sinh trudng nhanh sang giai doan
sinh trudng cham tai tudi 5 va trén lap dia 3 1a
tudi 6. Sinh truong thé tich than cay trén 1ap dia
1 chuyén tir giai doan sinh truéng nhanh sang
giai doan sinh truéng cham tai tudi 25, trén lap
dia 2 tai tudi 26 va trén 1ap dia 3 tai tudi 27.
Mat d¢ rung co ty 1€ gidm hang nam va thay
dbi theo timg giai doan tudi va lap dia trong;
giam nhanh ¢ giai doan 5 - 10 tudi va giai doan
10 - 15 tudi, thap dan & cac cap tudi con lai; ty
1¢ giam mat do trung binh trén dang lap dia 1 va
1ap dia 2 (11,7%) thap hon so 1ap dia 3 (32%).

Sinh truéng binh quéan cia rimg trong dat thanh
thuc trén dang 1ap dia 1 tai tudi 20, 18p dia 2 tai
tudi 21, trén lap dia 3 tai tudi 24.

4.2. Kién nghi

+ Ung dung céc mé hinh héa sinh truéng trong
quan ly rimg va st dung hop ly, hiéu qua cho
tung dang lap dia;

+ Tiép tuc nghién ciru tudi rimg dat thanh thuc
tu nhién, tudi thanh thuc cong nghé va thoi
diém rimg mang lai lgi ich cao nhit vé ning
suét, san luong va gia tri kinh té, dong thoi gia
tri vé phong ho cia rimg ciing dat cao nhat.
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