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LOI CAM TA

uan van nay dugc hoan thanh theo chuong trinh dao tao ky su lam
nghiép, h¢ vira hoc vira 1am, khoa 2004-2009 cua Truong Pai Hoc Nong
Lam Tp. H6 Chi Minh.

Trong qua trinh thuc hi¢n luan van, tac gia da nhan dugc sy quan tam, gitp
dd va tao nhiing diéu kién thuén loi ciia Ban Giam Hiéu va Thﬁy — Co6 Khoa lam
nghiép — Trudong Pai Hoc Nong Lam Tp. HO Chi Minh; Ban Giam Hiéu va Thay —
C6 Trung Tam Pao Tao Tai Chirc tinh Lam Pong; Ban giam déc Cong Ty Lam
Nghiép Pon Duong tinh Lam Pong. Nhén dip ndy tac gia bay to long biét on sau

sdc trude nhitng su quan tim, giup d& qiy bau do.

Luan van nay dugc thyc hién dudi sy chi dan cua PGS. TS. Nguyén Van
Thém — Truong B mon Lam sinh — Khoa 1am nghi¢p - Truong Pai Hoc Nong
Lam Tp. H6 Chi Minh. Tac gia xin bay t6 10ng biét on sau sic dbi véi su chi dan
chén tinh cua thay huéng dan.

Trong qua trinh 1am luén van, tdc gid con nhan dugc sy giup do va cd vil
nhiét tinh cua B6 - Me, vo va cdc con, cac anh chi em trong gia dinh, cac ban déng
nghiép cung co quan va khoa hoc. Tac gid xin chan thanh cam on va ghi nh¢ su

gitip d& va co vii vo tu do.
Thanh phd H6 Chi Minh, ngay 10 thing 06 ndm 2009

Nguyén Pirc Manh

Cong Ty Lam Nghiép Pon Duong tinh Lam Pong
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TOM TAT

Dé tai “NGHIEN CUU SINH TRUONG VA NANG SUAT RUNG TRONG
THONG BA LA (PINUS KEYSIA) O BPON DUONG TINH LAM PONG” dugc
thue hién tai Cong Ty Lam Nghiép huyén Pon Duong tinh Ldm Pdng tir thang
01/2009 dén thang 06/ 2009.

Muc tiéu cta dé tai 13 xay dung nhitng mé hinh du doan qua trinh sinh
truong duong kinh than cdy, chidu cao than cdy va trit luong cua rimg Thong ba 14
trong giai doan 20 tudi dé 1am can ¢t khoa hoc cho viéc danh gia sy thich nghi cua
Thong ba 14 véi lap dia & Pon Duong va tinh va chu ky khai thac ring Thong ba 14
t6i wu vé kinh té.

Sinh trudéng cia Thong ba 14 dugc nghién ctru theo phuong phap giai tich
than cdy ca thé va 1am phan. Chu ky khai thac rimg Thong ba 14 t6i wu vé kinh té
dugc xac dinh theo nguyén 1y lgi nhuan tdi da.

Két qua nghién ctru cho thiy:

(1) Puong kinh binh quan 1dm phan Thong ba 1a sinh truong kha nhanh
trong khoang 7 nam dau sau khi trong; trong d6 luong ting truong hang nim dat
1,60 cm/nam & tudi 2 va 1,04 cm/nam & tudi 7, con lugng ting trudng binh quan
nam 13 1,62 cm & tudi 2 va 1,37 cm/ndm & tudi 7. T tudi 8 — 20 nim, luong tang
truong hang nam giam tir 0,98 cm/nam & tudi 8 dén 0,61 cm/nam & tudi 20. Luong
ting truong binh quin ndm tir tudi 8 — 20 nim giam tir 1,33 cm/ndm & tudi 8 dén
0,99 cm/ndm & tudi 20. Suat ting truong vé dudng kinh & tudi 2 13 48,9%, sau do
giam con 7,1% & tudi 10, 4,4% & tudi 15 va 3,1% & tudi 20 nim.

(2) Thong ba 14 sinh truong kha nhanh trong 10 nim dau sau khi trong;
trong d6 luong ting trudng hang nim vé chiéu cao & tudi 2 14 1,14 m/nidm, & tudi
10 12 0,63 m/nam, lugng ting trudng trung binh sau 10 nam 1 0,89 m/ndm. T tudi
11 — 20 nam, luong ting truong hang nim vé chiéu cao ¢ tudi 11 13 0,60 m/nim,
con & tudi 20 nim 13 0,43 m/nam. Gia trj luong ting trudng trung binh vé chiéu cao

& tudi 11 12 0,87 m, con chi tiéu twong tng & tudi 20 1a 0,70 m/nam. Suit ting
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truong vé chidu cao & tudi 2 1a 48,6%, giam nhanh con 7,1% & tudi 10 va 3,1% &
tudi 20 nam.

(3) Trir luong rimg Thong ba 13 & tudi 5, 10, 15 va 20 nim c6 thé dat twong
tmg 19,5; 72,2; 143,1 va 225,1 m’/ha. Ning suét gd trung binh ¢ tudi 5, 10, 15 va
20 nam tuong ung la 3,9; 7,2; 9,5 va 11,3 m>/ha/ndm. Suét tang truong vé trit luong
& tudi 2 1a 121,2%, giam nhanh con 40,4% & tudi 5; 17,6% & tudi 10 nam, 10,8% &
tudi 15 ndm va 7,6% & tudi 20 ndm.

(4) Luong gia tang trir lugng g san pham hang nam & tudi 5, 10, 15 va 20
nam tuong ung la 5,9; 9,5; 11,6 va 12,9 m>/ha/nim. Dy doan lugng gia tang trir
luong gb san phdm hang nam dén tudi 25 1a 13,8 m*/ha/ndm. Sut ting trudng trit
lugng gd san pham cua rimg Thong ba 1a & tudi 5 1a 40,4%/nam; sau d6 giam
nhanh con 17,6%/nam & tudi 10, 18,8% & tudi 15 va 7,6%/nam & tudi 20 nam. Du
doan suat ting truong trit lugng gd san pham & tudi 25 nim 13 5,9%/nam.

(5) Khi gia dinh murc 13i suit vay vén trong rimg 12 10% so véi tong gia tri
ctia rimg dén ky khai thac chinh, thi tudi khai thac t6i wu vé kinh té d6i véi rimg

trong Thong ba 14 & Pon Duong 1 16 nam.
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NHUNG CHU VIET TAT

Chir viét tit

Tén goi day di

A hodc T (ndm)

D, 3 (cm)
Dyq (cm)
H (m)

Hypq (m)

G (m*/ha)
M (m’/ha)
N (cay/ha)

Tubi cay va lam phan

Puong kinh than cay ngang nguc

Duong kinh than cay ngang nguc binh quan
Chiéu cao toan than cay

Chiéu cao toan than ciy binh quan

Tiét dién ngang 1am phan

Trit lugng gd cua 1am phan

Sb cay hay mat d6 quan thy

Tan sb cay thuc nghiém

Tan sb cay 1y thuyét

Tan sb cay 1y thuyét tich liy

Xac suit s cay 1y thuyét theo cap Dy ; va H

Xéc sudt tich liy s6 cay 1y thuyét theo cap D5 va H

Tan s6 s cdy thyc nghiém theo cip D3 va H
Tan suit cay thyc nghiém

Tan suét cdy thuc nghiém tich liy
Phén bb dudng kinh than cay
Phén b6 chiéu cao than ciy

Do 1éch caa dinh phan bd

DJ§ nhon cua dinh phan bd
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Chuong I
MO PAU

Thong ba 14 (Pinus keysia) 1 loai cdy moc tu nhién & Lam Pong. Thong ba
1a cho gb co chat luong tot va gia tri thuong pham cao, nhu cau thi truong 16n,
ddng thoi né 1a loai cay dé trong va thich nghi voi nhiéu 14p dia khac nhau, nén
hién nay Thong ba 14 dd dugc trong rong rii cac tinh Tay Nguyén [1]'.

Tai Lam Dong, Thong ba 14 da duoc trong thanh rimg thuan loai dong tudi &
cac huyén Bao Ldc, Di Linh, Buc Trong, Pon Duong va thanh phé ba Lat. Muc
tiéu chinh ctia kinh doanh rimg tréng Thong ba 14 13 san xuét gd v&i ning suét cao
va chat luong tot dé dap tng nhu cau vé gb xay dung, d6 moc, gb gidy soi, két hop
bdo v€ mai truong va tham quan du lich...

Pé dat duoc muc tiéu dé ra, nhan théy bén canh viéc chon lya 1ap dia thich
hop, rimg Thong ba 14 can phai duoc nudi dudng theo mot chuong trinh 1dm sinh
chan chinh. Nhung mudn xiy dung dugc mot chuong trinh 1am sinh chén chinh
kinh doanh rimg Thong ba 14, nganh 1dm nghiép Lam Ddng can phai c6 nhitng hiéu
biét t6t khong chi vé két cau va ciu trac 1am phan, ma con vé sinh trudng va ning
sudt cua rimg Thong ba 14.

Mot van dé khac ciing dang thu hit sy chil ¥ cia nganh 1am nghi¢p Lam
DPong, d6 1a phan tich hiéu qua kinh doanh va thi trudng budn ban gb Thong ba
1a...Tuy véy, cho dén nay & Lam Pdong van chua ¢ cong trinh nao nghién ctru day
du vé nhitng dic diém sinh trudng va chu ky khai thac rimg Thong ba 14 t6i vu vé
kinh té. Theo Nguyén Ngoc Lung (1988)[1], hién nay van con thiéu nhiing kién
thirc vé ting truong, san lugng va ning suat rung trong Thong ba 14 & nhimng khu
vuc khac nhau ctia Lam Doéng. Xuit phat tir d6, dé tai “Nghién ctru sinh trudng,
ning suat va chu ky khai thac rimg Thong ba 14 t6i wu vé kinh té & Pon Duong tinh

Lam Déng” da duoc dat ra.

'S4 tha tu tai liéu tham khao
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1.2. MUC BICH VA MUC TIEU NGHIEN CUU

Muc dich cta dé tai 1a xay dung co s¢ dir licu vé nhitng dac trung sinh
truong dudng kinh, chiéu cao va trit luong cua rimg Thong ba 14 dé 1am cin ct
danh gia su thich nghi cua Thong ba 14 v6i 1dp dia va xac dinh chu ky khai thac
rimg Thong ba 14 t6i vu vé kinh té & Pon Duong tinh Lim Dong.

bé dat dugc muc dich trén day, muc tiéu nghién ctru cua dé tai la xay dung
nhimg mé hinh du doan qua trinh sinh truéong dudng kinh thin cdy, chiéu cao thin
cdy va trir lwong cia rimg Thong ba 14 trong giai doan 20 tudi dé 1am cin ctr khoa
hoc cho viéc danh gia sy thich nghi ctia Thong ba 14 véi 1ap dia & BPon Duong va
tinh va chu ky khai thac rimg Théng ba 14 t6i uu vé kinh té.
1.3. PHAM VI NGHIEN CUU

Pham vi nghién ctru cta dé tai 1a nhitng dic diém sinh truong dudng kinh
than cay, chiéu cao than cdy va trit luong cta rimg Thong ba 14 trong giai doan 20
tudi tai khu vuc Pon Duong tinh Lam Dong. Noi dung nghién ciru chi tap trung
vao nhitng van d& c6 lién quan dén sinh truong va nang suat rimg Thong ba 14 trong
giai doan 20 tudi. Tt nhitng két qua nghién ctru, d& xuat nhitng mé hinh dy doan
sinh trudong dudng kinh than ciy, chiéu cao than cdy, trit luong cua rimg Thong ba
14 va chu ky khai rimng Thong ba 14 t6i wu vé kinh té.
1.4. Y NGHIA CUA DE TAI

(1) Vé 1y luan, dé tai cung cap co s& dir liéu dé danh gia sinh truong, ning
suat va su thich nghi ctia rirng Thong ba 14 vé6i 1ap dja & Pon Duong.

(2) V& thuyc tién, nhitng két qua nghién ctru ctia dé tai 1a can cir khoa hoc cho
viéc chon lya va ap dung nhirng phuong thirc trong rimg, nudi dudng va khai thac
rimg Thong ba 14 trong, dong thoi dy doan chu ky khai thac rimg Théng ba 14 t6i

uu vé kinh te.
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2. BPIEU KIEN TU NHIEN KHU VUC NGHIEN CUU

2.1. Vi tri dia ly

Khu vic nghién ciru nam trén dia ban uyén Pon Duong tinh Lam Pong. Vi

tri dia 1y:

+Tir 11°13'30" dén 11°29'30" vi do béc

+Tur 107°58 00” dén 108°10” 5” kinh d6 dong.

Ranh gidi:

+ Phia Bac giap Tan Thuong

+ Phia Nam giap tinh Binh Thuan

+ Phia Dong giap Bao Thuan.

+ Phia T4y gidp Ban quan 1y rimg Hoa Bac — Hoa Nam.
2.2. Piéu ki¢n tu nhién

Khu vuc nghién ctru thudc cao nguyén Pon Duong, d cao trung binh 1.500
m, d6 doc 10-20°.

Khi hau nhiét d&1 nai vira. Nhiét d§ trung binh nam Ia 21,5°C. Luong mua
trung binh nam 1a 2.037 mm.. Mua phan thanh hai mua kho va mua. Mua mua bat
dau tir thang 4 dén thang 11, mua kho bat dau tir thang 12 dén thang 4 nam sau. Do
am khong khi vé mua mua dat trén 85%, mua kho d6 am dat dudi 80%.

Rimng Thong ba 14 phat trién trén dat bazan nau do. Dat thong thoang trong

mua mua, kho han trong mua kho.
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3. DOI TUONG, NOI DUNG VA

PHUONG PHAP NGHIEN CUU
3.1. DOI TUONG NGHIEN CUU

Déi twong nghién ctru 13 nhitng 14m phan Thong ba 14 trong thuan loai dong

tudi nim trong giai doan tir 4-20 tudi. Nhitng 1am phan Théng ba 14 duoc st dung

dé nghién ctru 1 nhimg 14m phan sinh truéng va phat trién binh thuong, moc trén

dat feralit nau do phat trién tir d4 bazan va granit; rimg phan bd & dia hinh bi chia

cat manh, do cao tr 1.000 m dén 1.600 m va d6 ddc 20 - 30°. Rung dugc tréng tur

nhimg ciy con 1 nim tudi. Mat do tréng ring ban dau 1a 2.200 ciy/ha. Sau khi

trong, rimg Thong ba 14 di duoc tia thua 1-2 1an. Nhitng 1am phan Thong ba 14 dua

vao nghién ctru ¢6 dac trung nhu bang dudi day:

Dic diém 1am phan Thong ba 14 trong tir 4 — 20 tudi

A (nam) N (cay/ha) | Dy 3pq (cm) Hpy (m) G (m”/ha) M (m’/ha)
(0 @) 3) (4) (5) (6)
4 1.716 6,5 3,5 5,5 10,2
6 1.650 8,5 7,5 8,9 32,1
8 1.540 10,5 8,5 13,6 56,4
10 1.498 12,0 9,0 16,9 77,1
12 1.320 13,5 10,5 19,2 98,7
14 1.210 15,5 11,0 22,2 1234
16 1.100 17,0 11,5 25,5 149,4
18 1.056 19,5 12,5 30,6 183,1
20 960 20,5 13,5 31,7 218,5

Thoi gian nghién ctru bat dau tir thang 01/2009 va két thiic vao thang 5 nam

2009.
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3.2. NOI DUNG NGHIEN CUU
Noi dung nghién ctru bao gdm nhirng van dé sau day:
1. Sinh truéng duong kinh than cay Thong ba 1a
Sinh truong chiéu cao than ciy Thong ba 14
Sinh trudng trit luong rung Thong ba 14

Chu ky khai thac rimg Thong ba 14 toi wru vé kinh té

A

Mot sd dé xuat
3.3. PHUONG PHAP NGHIEN CUU
3.3.1. Co sé phwong phap luan

Co s& khoa hoc ctua phuong phap luan la dya trén nhiing quan ni¢ém cho
rang, sinh truéng va ning suat rimg Thong ba 1a dugc 4n dinh khong chi boi khi
héu, dia hinh - dit, sinh vat, con nguoi, ma con boi tudi quﬂ?ln thu. Do do, nhiing dac
trung sinh trudng ciia quan thu can phai duoc xem xét theo thoi gian hay tudi quan
thu.
3.3.2. Phwong phap thu thap s liéu

3.3.2.1. Thu thdp nhitng sé vé sinh truéng lam phan

Muc tiéu ctia dé tai 13 xdy dung nhitng mé hinh du doan qua trinh sinh
truong dudng kinh than cay, chiéu cao than cay va trit lugng ciia rimg Thong ba 14
trong giai doan 20 tudi dé 1am can ctr khoa hoc cho viéc danh gia su thich nghi cta
Thong ba 14 véi lap dia & Pon Duong va tinh va chu ky khai thac rung Thong ba 14
toi wu vé kinh té.

Dé dat duoc muc tiéu dit ra, da st dung phuong phap giai tich than cay. Cay
giai tich 1a cay c6 duong kinh (D 5, cm) va chiéu cao (H, mm) binh quan 14m phan;
sinh trudng va phat trién binh thuong; khong bi sdu hai hay cut ngon; than thang va
tron déu; tan 14 can ddi va tron déu; khong bi chén ép...Cay giai tich dugc chon tir
1am phan Théng ba 14 20 tudi. Tong cong da giai tich 9 cay binh quan 1am phan.
Sau khi chat ha, nhiing cay giai tich dugc do dac chiéu cao vt ngon (H, m) va
chiéu cao dudi canh 16n nhat con sdng (Hg., m) bang thudc day v6i do chinh xac
0,01 m. Ké dén, phan chia than cdy nga thanh nhiing phan doan ¢ chiéu dai 1 m;

riéng doan géc la 2,6 m. Sau do cua thaot giai tich & cac vi tri 0,0 m; 1,3 m; 2,6 m;
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3,6 m; 4,6 m...cho dén doan ngon con khoang 1,0 — 1,2 m. Nhitng thot gidi tich
dugc tap hop theo tung cay giai tich; sau d6 ghi cht thir ty cay, vi tri thét, hudng
dbc ¢ mit thét hudng vé phia ngon cay.

3.3.2.2. Thu thdp nhitng sé vé trit lwong ldm phan

Trit lwong 14m phan Thong ba 14 & tudi 4-20 ndm (M, m*/ha) duoc thdng ké
trén nhitng 6 tiéu chuan 2.000 m* (50*40 m). Trong mdi 14m phan Thong ba 14 &
tudi 4-20 nim di do dac dién hinh 3 6 tiéu chuan. Toéng s6 9 1am phan 1a 27 6 tiéu
chuan.

No6i dung do dém trong 0 tiéu chuin bao gém mat do 1am phﬁn (N, cay), D, 3
(cm) va H (m) cua timg cdy. Chi tiéu D, 5 (cm) cta tit ca nhimg cdy trong 6 tiéu
chuan duge do dac béng thudc day véi do chinh xac 0,1 cm. Chi ti€éu H (m) dugc
do dac bang cdy sao véi do chinh xac 0,1 m. Tat ca nhimg chi tiéu do dém trong 6
tiéu chuan duoc tap hop thanh bang biéu 1ap san.
3.3.2.3. Thu thdp nhitng s6 liéu khac

Nhirng s6 liéu khac can thu thap bao gdm s6 liéu vé khi hau - thiy van va
nhimg hoat dong 14m sinh sau khi tréng rimg Thong ba 4.

3.3.3. Phuong phap xir Iy s6 liéu

(1) Xdc dinh qud trinh sinh truéng D; ; va H binh qudn ldm phan

Thu tuc tinh toan nhu sau:

(a) Trudc két, tir tap hop toan bo sb liéu ciy giai tich, da tinh nhing dic
trung thong ké thuc nghiém va 1am phu hop s6 liéu thuc nghiém v6i mé hinh sinh
truong thuong duge nhidu tic gia st dung — d6 13 ham Schumacher. Ham
Schumacher c6 dang:

Y = m*exp(-b/A°) (3.1)
trong do Y la bién s6 Dy ; va H; A 13 tudi cay; exp la co sb Neper (exp = 2,7182);
m, b va ¢ 1a nhitng tham sb cia mé hinh; & day ¢ = 0,2. Nhitng tham sé nay duoc
xéc dinh bang thu tuc hdi quy tuyén tinh.

(b) K& dén, giai tich cdc mo hinh biéu thi quan hé gitta D;3— A vaH — A dé
lam rd qua trinh sinh truong va tang truong D; 5 va H 1am phan ¢ nhiing tudi khac

nhau.
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(c) Pé du doan tudi ngimg sinh trudng D, 3 va H than cdy, di xdy dung mo
hinh biéu thi quan hé gitta nhip diéu sinh truong dudng kinh than ciy (Kd) va chiéu

cao thin cay (Kh) voi tudi cay (A, ndm). O day Kd va Kh dugc tinh theo cong thuc:

_ Daa . ~ Haq
Kd =" VaKh="" (3.2)

trong d6 Dy va Dy.j, Hx va Hy_; tuong tmg 13 dudng kinh va chiéu cao than ciy ¢
tudi A nam va A-1 nam vé trude. Gid tri Kd va Kh < 1,0. Tubi cay tmg voi Kd = 1
va Kh = 1 cho biét thoi diém ngimg sinh truong dudng kinh va chiéu cao than cay.

(2) Xac dinh qud trinh sinh truong M binh quédn lam phan

Thu tuc tinh toan nhu sau:

(a) Trudce két, tir tAp hop toan bd cac 6 tiéu chuan 2.000 m?, di tinh nhing
trit lwong 14m phan theo cong thirc V = g*H*f véi £=0,5.

(b) Tiép theo lam phu hop s liéu thuc nghiém véi méd hinh sinh
Schumacher dudi dang:

Y = m*exp(-b/A°) (3.3)
trong d6 Y 1a bién sé6 M 1am phan; A 13 tudi cdy; exp la co s Neper (exp =
2,7182); m, b va c¢ 1a nhiing tham s6 cia md hinh; & day ¢ = 0,2. Nhiing tham $6
nay dugc xac dinh bang thu tuc hdi quy tuyén tinh.

(c) Ké dén, giai tich cac mo hinh biéu thi quan hé gitta M — A dé 1am 13 qua
trinh sinh truéng va tang truong trir lwong 1am phan & nhiing tudi khac nhau.

(d) Cubi cung, tap hop két qua tinh toan thanh bang va biéu dd dé phén tich
qué trinh sinh trudng va ting trudng duong kinh than ciy, chiéu cao than cay va trir
lwong cta rimg Thong ba 14 trong giai doan 20 tudi.

(3). Xdc dinh chu ky khai thac rimgThong ba 1d t6i wu vé kinh té

Theo Thai Anh Hoa (1999)[3], chu ky kinh té hay tudi thanh thuc vé kinh té
cta ring 13 thoi diém khai thac rimg c6 loi nhit vé mit kinh té. Nguyén 1y xac dinh
chu ky khai thac rung tdi vu vé kinh té theo quan diém lgi nhuan téi da cho réng,
ch rimg can phai xem xét mic thu nhap tang 1én hang ndm hay thu nhap can bién
(ki hiéu AS,, dong /ha) va nhiing chi phi phai ganh chiu hang nim (chi phi c4n bién
hay chi phi co hdi cua von = I*S,, v6i I 1a mbc 131 sudt vay von tréng rung, Sp

(d6ng /ha) 1a gia tri san pham ctia rimg & tudi A ndm) néu tiép tuc nudi ring thém
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mot nam. No6i theo cach khac, dé xac dinh duoc tudi khai thac rung tdi wu vé kinh
té, chu rimg can phai so sanh giita lgi ich thu duoc tir von ring gia ting hang nim
(AS,A, ddng/ha) v6i chi phi co hoi cua von phai chiu thém hang nim (I*S,,
d6ng/ha). Chi phi phai chiu thém hang nam chinh 1a khoan tién ma chu rimg co thé
nhan dugc khi vi¢c khai thac riung dugc thyc hién sém hon va dau tu thu nhap do
khai thac rimg vao nhitng hoat dong kinh doanh khac mang lai mirc 13i suat hién
hanh (1,%).

Tom lai, dé dat duoc lgi nhuan tdi da, chu rung chi nén tiép tuc nudi rung
khi ty 1é gia ting gia trj thu nhap hang nim (ASA/Sa) van cao hon murc l4i suit hang
nam (1%) hay AS, > 1*S,. Nguoc lai, khi (ASA/Sp) = I hay AS, = 1*S,, thi chu
rimg can phai thu hoach san pham cua ring. Boi vi, sau tudi co sy can bang giira
(ASA/S4) vOi I hay ASa = i*Sy, thi ty 18 (ASA/Sa) < I hay AS, — I*¥S, sé tién dén
zero va sau d6 nhan gia tri am, nghia 13 chi phi co hoi ctia von 16n hon gia tri gd
san pham ting 1én hang nim. Khi diéu d6 xay ra, viéc tri hodn thu hoach rimg s&
dan dén nhimng thiét hai vé kinh té. Vi thé, tudi thanh thuc vé kinh té cia rimg la
thoi diém ma tai d6 (ASa/Sa) =1 hay AS, = I*S,4.

Tir nguyén 1y xac dinh chu ky khai thac rimg t6i wu vé kinh té, da gia dinh
nhu sau: (a) Loi ich duy nhat ctia rimg Théng ba 14 chi dugc danh gia thong qua trix
luong gd san pham trén than cdy; (b) Khi dén tudi khai thac, rimg Thong ba 1a dugc
dua vao khai thac tring sau mot lan chit; (c) Gia tri 1 don vi gd Thong ba 14 (P,
DONG) khong thay ddi theo tudi rimg va bang 550.000 dong/m’; (d) Lai suét vay
vbn trong rimg (1%) bang 13i suit trung binh ctia Ngan Hang vao nam 2008-2009;
trung binh 1a 10,0% tong gia tri ciia rimg dén ky khai thac.

Tt nhiing gia dinh trén day, viéc x4c dinh chu ky khai thac rimg Thong ba 14
t8i wu vé kinh té duogc thuc hién theo nhirng budc sau day:

(a) Tinh trit lugng g6 san pham cta 1 ha rimg Thong ba 14 (M, m’/ha)
tuong Ung voi tudi rimg (A, nam). Trir luong gd san pham bang trit luong gd ciy
dung nhan véi ty 1é thu hoach (lgi dung hay kinh té), nghia la:

Mpa = Ma*K (3.4)
trong d6 My 1a trit lugng gd cay dimg & tudi A nam; Mgpa (m’/ha) 1a trit lugng gd

san pham ¢ tudi A nam; K 13 ty 1¢ gd san pham hay ty 1¢ loi dung. Tri s nay thu
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thap tir tai liéu thiét ké khai thac rimg. No6i chung, Gia tri K bang 75% so véi trit
luong g6 cay dung.

(b) Tinh téng gi tri gb san pham cta 1 ha ring Thong ba 14 (S, DONG/ha).
Chi tiéu nay dugc tinh theo cong thirc:

Sa = Mga*P (3.5)

O day P (dong) 1a don gia 1 don vi gd san pham.

(c) Tinh luong gia ting gia tri gd san phadm hang nim cua 1 ha rimg Thong
ba 14 (AS,, ddng/ha/nam). Chi tiéu nay duoc tinh theo cong thirc:

ASA=Sa- S (3.6)
trong d6 Sx va Sa., twong Gng 13 tong gia tri gd san phim & tudi A va A-1 nim vé
trude.

(d) Tinh ty 1¢ gia ting gia tri gd san pham hang nim (ASa/S,). Chi tiéu nay
duoc tinh theo cong thuec:

ASy_ (Sa-Sa)
Sa Sa

(3.7)

(e) Tinh chi phi co hoi ctua von (CP, déng). Chi tiéu ndy dugc tinh theo cong
thirc: CP = I*S, (3.8).

(f) Xac dinh tudi khai thac rimg Thong ba 14 t6i wu vé kinh té (Ay, niam).
Theo nguyén 1y loi nhuén téi da, gia tri Ay (ndm) chinh 1a thoi diém tuong Gmg voi
(ASA/Sa) = 1% hay AS, = I*S,. Thoi diém nay duoc xac dinh theo 3 phwong phap
— d6 1a bang biéu, d6 thi va mé hinh twong quan giita (ASx/Sa) v6i A.

+ Phuwong phdp dé thi. Trudc hét, 1ap do thi biéu dién quan hé giita (ASA/S4)
- A. Ké dén, dua gié tri 13i suat ngan hang (I%) vao d6 thi biéu dién quan hé giira
(ASA/S4) - A. Sau d6, xac dinh A (ndm) bang cach chiéu vudng goc xudng truc
hoanh tir diém giao nhau gitta duong biéu dién (AS/SA) theo A (nim) va muc 1ai
sudt vay von trong rimg (1%).

+ Phwong phdp bdang biéu. Theo phuwong phap nay, di tinh va 1ap bang
théng ké nhitng chi tiéu S, (dong/ha), AS, (ddng /ha/nim), ASA/Sa, [¥S, (ddng
/ha) va AS-1*Sy (déng /ha). Sau do, xac dinh Ay, (ndm) tai thoi diém ma AS, =
I*S4.
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+ Phwong phdp twong quan. Bé du doan Ay (nim) twong ng voi nhimg
mirc 13i suat vay von trong rimg khac nhau, da xay dung mé hinh biéu thi mdi quan
hé gitra (AS,/Sa) véi A (nam) theo dang:

Y = a*A" hay In(AS4/S,) = In(a) + bin(A) (3.9)
trong d6 Y = (ASa/S4) 14 ty 1 gia ting gia tri gd san phim hang nim; A 13 tudi
rung; a va b 1a hai hé sb cia mo hinh.

Tu mo hinh 3.9, suy ra:

Ay (ndm) = exp[In((ASA/SA) — In(a))/b] (3.10)

Cudi cung, tudi khai thac rimg t6i wu vé kinh té (A, nim) duoc xac dinh
bang cach thay thé gia tri (ASa/Sa)% = 1% vao mé hinh 3.13.

Tét ca nhitng céach thic xr 1y s6 liéu & muc 3.3.3 dugc thuc hién theo chi
dan cua cac tai lidu sb [1], [2], [7]. Cong cu tinh toan 1a phin mém Excel,

Statgraphics Plus Version 3.0&5.1 va SPSS? 10.0.

2 Statistical Products for Social Services
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Chuong IV
KET QUA NGHIEN CUU VA THAO LUAN

4.1. SINH TRUONG DUONG KINH THAN CAY THONG BA LA
Sinh trudng duong kinh than cdy (D3, cm) Thong ba 14 20 tudi & Pon
Duong tinh Lam Pong duoc dan ra ¢ bang 4.1. S lidu ¢ bang 4.1 1a gi tri duong
kinh trung binh cta 9 ciy giai tich binh quan 1am phan. Dé mé td qué trinh sinh
truong dudng kinh than cdy, dd xay dung mo hinh mé ta sy bién ddi duong kinh
than cdy theo tudi (A, nim) bang mé hinh Schumacher. Sau d6 giai tich mé hinh
Schumacher dé xac dinh lugng tang truong thudng xuyén hang nim (ZD, cm/nam),
luong ting trudng binh quan nam (AD, cm/nim) va suét ting trudng hang nam (Pd,
%).
Béang 4.1. Sinh truong duong kinh than cay trung binh

ctia rimg Thong ba 14 20 tu6i @ Pon Duong - Lam Dong

A D, ; (cm) ZD AD Pd,%
(ndm) (cm/ndm) (cm/ndm)
(D (2) 3) 4) )
4 64 1,60 1,60 25,0
6 8.3 0,95 138 114
3 10,6 115 133 10,8
10 12,0 0,70 1,20 5.8
12 13.6 0,80 113 5.9
14 153 0,85 1,09 56
16 172 0,95 1,08 55
18 19.2 1,00 1,07 52
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‘ 20 ‘ 20,5 ‘ 0,65 1,03 3,2

Két qua nghién ctru cho thay, giita D, 5 (cm) véi tudi lam phan (A, nim) ton
tai méi lién hé chat ché theo mé hinh Ln(D) = Ln(m) + b/A0,2). M6 hinh méi lién
hé c6 dang (Hinh 4.1 va Phu luc 1):

Ln(D, ;) = 6,0675 — 5,6180/A"* 4.1)

v6i R =-0,9961 va S, = = 0,0368

Hay D, 5 = 431,5*exp(-5,6180/A"%) (4.2)

Ln(D)
33

3 e
\
27 \R\

2.4 NS

2.1 ==

1.8

0.54 058 062 0.66 0.7 0.74  0.78
1/A0.2 (Nam)
Hinh 4.1. Quan h¢ gitta duong kinh véi tudi cay theo mo hinh:

Ln(D) = In(m) + b/A0,2

Khi giai tich mé hinh 4.2, ¢6 thé xac dinh duoc ZD (cm/nidm), AD (cm/nim)
va Pd (%) cua rimg Thong ba 14 tir 2-20 tudi theo nhitng mo hinh sau day:

ZD = 484,83*(AN(-1,2))*2,7182/(-5,618*AN(-0,2)) (4.3)
AD = (431,5%2,7182/(-5,618/A"0,2))/A (4.4)
Pd (%) = 112,4*AN-1,2) (4.5)

Khi giai tich md hinh 4.2 — 4.5, ¢6 thé x4c dinh dugc sy bién doi duong kinh
1am phan Théng ba 14 20 tudi (Bang 4.2; Hinh 4.2 va 4.3). Tur s liéu ¢ bang 4.2
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cho thay, duong kinh binh quan 14m phan Thong ba 14 sinh trudng kha nhanh trong
khoang 7 nam dau sau khi trong; trong d6 luong tang trudong hang nim (ZD, cm)
dat 1,60 cm/ndm & tudi 2 va 1,04 cm/ndm & tudi 7, con luong ting trudng binh
quan nim (AD, cm) 13 1,62 cm & tudi 2 va 1,37 cm/ndm & tudi 7.

Bang 4.2. Qua trinh sinh truéong duong kinh than cay cta rung

Thong ba 14 20 tudi & Pon Duong - Lam Pong

buong kinh than cay (D, 3, cm):
A, nam
Ca thoi ky | ZD, cm/nam | AD, cm/nam | Pd,%
(D) 2) 3) 4 5
2 3,2 1,59 1,62 48,9
3 4,7 1,43 1,58 30,1
4 6,1 1,30 1,53 21,3
5 7,4 1,20 1,47 16,3
6 8,5 1,11 1,42 13,1
7 9,6 1,04 1,37 10,9
8 10,6 0,98 1,33 9,3
9 11,6 0,93 1,28 8,0
10 12,5 0,88 1,25 7,1
11 13,3 0,84 1,21 6,3
12 14,1 0,81 1,18 5,7
13 14,9 0,77 1,15 5,2
14 15,7 0,74 1,12 4,7
15 16,4 0,72 1,09 4,4
16 17,1 0,69 1,07 4,0
17 17,8 0,67 1,05 3.8
18 18,5 0,65 1,03 3,5
19 19,1 0,63 1,01 3,3
20 19,7 0,61 0,99 3,1
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Tir tudi 8 — 20 nam, luong ting truong hang nam giam tir 0,98 cm/nim &
tudi 8 dén 0,61 cm/ndm ¢ tudi 20. Luong ting trudng binh quan nim tir tudi 8 — 20
nam giam tir 1,33 cm/nam & tudi 8 dén 0,99 cm/ndm & tudi 20. Luong ting trudng
hang nam 16n nhét vé duong kinh (ZDp, m) 1a 1,78 cm/ndm, con lugng tang
truéng trung binh nim cao nhat vé duong kinh (ADpa, cm) 13 1,62 cm/nam. Thoi
diém dat dugc ZD,,. ¢ tudi 1, con AD,,, roi vao tudi 2. Suét tang truong vé duong
kinh & tudi 2 12 48,9%, sau d6 giam con 7,1% & tuéi 10, 4,4% & tudi 15 va 3,1% &
tu6i 20 nam. Dy doan suat ting truong vé dudng kinh tir tudi 21 tro di giam xudng
dudi 3%/nam.

D;3, cm ZD va AD, cm Pd,%

22.0 180 T r 500

4',// 160 4 T40

18.0 4 1 100
140 T '
/

16.0 P4 Lo

/ N T
12,0 /}e/ 100 N&mx 30.0
10.0 / \t\“\ ™

080 T N
N
T 200
Y ~
0.60
T 150
6.0
040 1
a0 1100
001 e 1
2.0 4 ) 50
H“Hﬂﬂ
0.0 000 F————+—+—+—+— 00
2345678 91011121314151617 181920 2345678 91011121314151617181920
—o— Mt (m3/ha) —e— Mtn (m3/ha) A, nim —o— 7D ——AD ——Pd (%) A, ndm
Hinh 4.2. Sinh truéng dudng kinh than Hinh 4.3. Luong tang trudng va suat
cay cua rung Thong ba 1a 20 tudi & tang trudng D; 3 cia rung Thong ba 14
Don Duong — Lam Dong. 20 tudi 6 Bon Duong — Lam Dong.

Két qua nghién ctru ciing cho thdy, giita nhip diéu sinh truong duong kinh
than cay (Kd) va tudi 1am phan (A, ndm) ton tai mbi quan hé chit ché theo mé hinh

nghich ddo cua tudi. M6 hinh mdi lién hé co dang (Phu luc 2):
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Kd=1,0277 — 1,0326/A (4.6)

voir=-0,9987; S, = +0,0062

Khi khai trién mé hinh 4.6 c6 thé nhan thiy (Bang 4.3 va Hinh 4.4), nhip
diéu sinh truéng dudng kinh than cdy chi gia ting nhanh tir tudi 2 (Kd = 0,5114)
dén tudi 8 (Kd = 0,8986). Sau do, nhip diéu sinh truéng duong kinh giam rit nhanh
tir tudi 10 nam (Kd = 0,9244) dén tudi 20 nam (Kd = 0,9761). Phan tich mé hinh
4.6 ciing nhan thiy rang, nhip diéu sinh truéng duong kinh than cay tir tudi 25 nim
tré di s& bién doi rat cham (Kd > 0,9864).

Bang 4.3. Nhip di¢u sinh truéng duong kinh than cay

cta ring Thong ba 14 ¢ Pon Duong - Lim Dong

A (Nam) D, 3 (cm) ZD,cm/nam | AD, cm/nim Kd
(1) (2) 3) 4) (5)
2 3,2 1,59 1,62 0,5114
3 47 1,43 1,58 0,6835
4 6,1 1,30 1,53 0,7696
5 7.4 1,20 1,47 0,8212
6 8,5 1,11 1,42 0,8556
7 9.6 1,04 1,37 0,8802
8 10,6 0,98 1,33 0,8986
9 11,6 0,93 1,28 0,9130
10 12,5 0,88 1.25 0,9244
11 13,3 0,84 1,21 0,9338
12 14,1 0,81 1,18 0,9417
13 14,9 0,77 1,15 0,9483
14 15,7 0,74 1,12 0,9539
15 16,4 0,72 1,09 0,9589
16 17,1 0,69 1,07 0,9632
17 17,8 0,67 1,05 0,9670
18 18,5 0,65 1,03 0,9703
19 19,1 0,63 1,01 0,9734
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‘ 20 ‘ 19,7 0,61 0,99 0,9761

Kd

0.9}

0.8F /
0.7¢ /
0.6

0.5E

2 4 6 8 10 12 14 16 18 20
A, nam

Hinh 4.4. Nhip diéu sinh truéng dudng kinh than cay

ctia rimg Thong ba 14 & Pon Duong tinh Lam Dong

4.2. SINH TRUONG CHIEU CAO THAN CAY THONG BA LA
Pic trung sinh trudng chiéu cao than cdy trung binh (H, m) cta nhimng 1am
phan Théng ba 14 20 tudi & Pon Duong duoc dan ra & bang 4.4.
Bang 4.4. Sinh trudng chiéu cao than cy trung binh cua nhiing

1am phan Thong ba 14 20 tudi & Pon Duong

A (nam) H (m) ZH (m/nam) | AH (m/nam) Ph (%)
@) 2) 3) G)) )
4 3,7 0,93 0,93 25,0
6 7,2 1,75 1,20 243
8 8,3 0,55 1,04 6,6
10 9,1 0,40 0,91 4,4
12 10,3 0,60 0,86 5,8
14 11,1 0,40 0,79 3,6
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16 11,7 0,30 0,73 2,6
18 12,5 0,40 0,69 32
20 13,8 0,65 0,69 4,7

Pé 1am 1d qua trinh sinh truéng H (m), trude hét da xay dung mo hinh biéu
din mdi quan hé giita H (m) binh quan 1am phan vé6i tudi (A, nim). Sau d6 giai
tich mé hinh dé dy doan luong ting trudng thuong xuyén hang nim (ZH, m/nam),
lwong ting trudng binh quin nim (AH, m/nim) va suit ting trudng hang nim (Ph,
%).

Két qua nghién ctru cho thay, gitta chiéu cao (H, m) véi tudi ciy (A, nim)
ton tai mbi quan hé chat ché (R* = -0.9785) theo mé hinh Ln(H) = Ln(m) +
b/A"0,2). M6 hinh mdi lién hé c6 dang (Hinh 4.5 va Phu luc 3):

Ln(H) = 5,71261 — 5,58709/A%2 4.7)
v6i R* =-0,9717; Se=+0,1002
Hay H = 302,6*exp(-5,58709/A"%) (4.8)
Ln(H)
2.8
2.5 \

2.2

1.9 \

1.6

13 .
054 058 062 066 07 074 078

A™0.2
Hinh 4.5. Quan hé giita chiéu cao véi tudi 1dm phan

Thong ba 14 theo m6 hinh: LnH = In(m) +b/A"0.2

Khi giai tich mé hinh 4.8, ¢ thé xac dinh dugc nhitng dai luong sau day:
ZH (m) = 338,13*(A(-1,2))*2,7182(-5,58709*A(-0,2)) (4.9)
AH (m) = (302,6%2,7182/(-5,58709/A"0.2))/A (4.10)
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Ph (%) =111,7*A"(-1,2) (4.11)
Khi giai tich m6 hinh 4.8 — 4.11, c¢6 thé xac dinh duoc su bién doi duong
kinh 14m phan Théng ba 14 20 tudi (Bang 4.5; Hinh 4.6 va 4.7).
Bang 4.5. Qué trinh sinh truong chiéu cao ciia Thong ba 14 20 tudi

& khu vuc Pon Duong tinh Lam Dong

Sinh truong chiéu cao than cay (H, m) theo tudi lam phan:
A (nam)
Cathoiky | ZH (m/nam) | AH (m/nam) Ph (%)
1) 2 A3) 4) ©))
2 2,3 1,14 1,17 48,6
3 3.4 1,02 1,14 29,9
4 4,4 0,93 1,10 21,2
5 5,3 0,85 1,06 16,2
6 6,1 0,79 1,02 13,0
7 6,9 0,74 0,98 10,8
8 7,6 0,70 0,95 9,2
9 8,3 0,66 0,92 8,0
10 8,9 0,63 0,89 7,1
11 9,5 0,60 0,87 6,3
12 10,1 0,57 0,84 5,7
13 10,7 0,55 0,82 5,1
14 11,2 0,53 0,80 4,7
15 11,7 0,51 0,78 43
16 12,2 0,49 0,76 4,0
17 12,7 0,47 0,75 3,7
18 13,2 0,46 0,73 3,5
19 13,6 0,44 0,72 3,3
20 14,1 0,43 0,70 3,1

Ttr s6 liéu ¢ bang 4.5 cho thay, gid tri ZH (m/ndm) trong 10 nim dau sau khi
trong dat twong tmg 1,14 m/nam & tudi 2 va 0,63 m/ndm & tudi 10, con gia tri AH

(m/ndm) dat 1,17 m/nam 6 tudi 2 va 0,89 m/nim & tudi 10. Tir tudi 11 — 20 nam,
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gia tri ZH (m/nam) giam tir 0,60 m/nam & tudi 11 d&én 0,43 m/nam & tudi 20, con
AH (m/nam) giam tir 0,87 m & tudi 11 dén 0,70 m/nam & tudi 20.

Gia tri ZHpa, (m) dat 1,29 m/nam; thoi diém dat ZH,,, 13 tudi 1. Gia tri
AH,nax (m) 13 1,17 m/nam; thoi diém dat AH,,, 13 tudi 2. Suét ting truong vé chiéu

cao O tudi 2 14 48,6%, giam nhanh con 7,1% & tudi 10 va 3,1% & tudi 20 nam.

H (m) ZH va AH (m) Ph (%)
16.0 140 60.0
14.0 1 2 0l

’ + 500
120 /0/ *

1.00 1
T 40.0
10.0

8.0 '/ B 300
¢ 0.60
l\:
6.0 - ’\n\n\{
l\“‘ﬂ\u\uﬂ 200
040
h /‘ \\\
/ T 100
2.0: 0201
™~
HM*M—::NL
0.0 — 0,00 +———————— f————t 00
Ao TR YN RIS T0 AT 18 19 20 2345678 91011121314151617181920
—o—D1.3 (cm) —— Dtn (em) A (nam) A (nam)
—0—7D (cm) =<=4D (cm) =—t—Pd (%)
Hinh 4.6. Sinh trudong chiéu cao cua Hinh 4.7. Lugng ting trudng va
rung Thong ba 14 20 tudéi & Pon suat tdng trudng chi€u cao cua rung
Duong. Thong ba 14 20 tudi.

Két qua nghién ctru ciing nhan thiy rang, giira nhip diéu sinh truéng chiéu
cao (Kh) va tudi cy (A, nim) ton tai mdi quan hé chit ché theo mé hinh nghich
d4o cua tudi (Phu luc 4):

Kh=1,02802 — 1,03141/A (4.12)

voir =-0,9986; S, = +0,0064

Khi khai trién mo hinh 4.12 cho thay (Bang 4.6 va Hinh 4.8), nhip diéu sinh
truong chiéu cao gia ting nhanh tir tudi 2 (Kh = 0,500) dén tudi 8 (Kh = 0,905).
Sau d6 nhip diéu sinh truéng chiéu cao giam rat nhanh tir tudi 11 (Kh = 0,936) dén
tu6i 20 nam (Kh = 0,978). Tir md hinh 4.12, c¢6 thé dy doan nhip diéu sinh trudng
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chiéu cao than cdy Thong ba 14 & Pon Duong c6 khuynh hudng bién doi rat cham

tir tudi 21 nam tré di (ZH < 0,42 m/nam).

Bang 4.6. Nhip diéu sinh truong H (m) ciia Thong ba 14 20 tudi & Don Duong

A (Nam) H (m) Khy, Khy
(D) 2) 3) 4
2 23 0,500 0,519
3 3.4 0,685 0,689
4 4,4 0,778 0,774
5 53 0,831 0,825
6 0,1 0,865 0,859
7 6,9 0,888 0,883
8 7,6 0,905 0,901
9 8,3 0,918 0,915
10 8,9 0,928 0,927
11 9,5 0,936 0,936
12 10,1 0,942 0,944
13 10,7 0,947 0,950
14 11,2 0,952 0,956
15 11,7 0,956 0,961
16 12,2 0,959 0,965
17 12,7 0,962 0,969
18 13,2 0,965 0,972
19 13,6 0,967 0,975
20 14,1 0,969 0,978
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2 4 6 8 10 12 14 16 18 20
A (ndm)
Hinh 4.8. Nhip diéu sinh truéng chiéu cao 1am phan Thong ba 14
20 tudi & Pon Duong tinh Lam Péng.

4.3. SINH TRUONG TRU LUCGNG RUNG TRONG THONG BA LA
Dic trung sinh trudng trit legng trung binh (M, m’/ha) cua nhimg 14m phan
Thong ba 14 20 tudi & Pon Duong dugc din ra & bang 4.7.
Béang 4.7. Sinh trudng tritr luong trung binh cua nhiing

1am phan Thong ba 14 20 tudi & Pon Duong

A (ndm) | M (m’/ha) M AM PM (%)
(m’/ha/nam) (m’/ha/nam)
) 2) 3) “4) )
4 10,2 2,55 2,55 25,0
6 32,1 10,96 5,35 34,1
8 56,4 12,13 7,05 21,5
10 77,1 10,34 7,71 13,4
12 98,7 10,83 8,23 11,0
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123.4
149,9
183,1

2185

12,35
13,24
16,61

17,70

8,81
9,37
10,17

10,93

10,0
8,8
9,1

8,1

Dé 1am 16 qua trinh sinh truong M (m*/ha), trudc hét da xay dung mé hinh
biéu dién mdi quan hé gitra M (m’/ha) binh quéan 1am phan véi tudi (A, nam). Sau
d6 giai tich mo hinh dé du doan luong ting trudng thuong xuyén hang nam (ZM,

m’/ha/nam), luong ting trudng binh quin nim (AM, m’/ha/nim) va suét ting

truong hang nam (PM, %).

Két qua nghién ctru cho thay, gitta M (m’/ha) véi tudi cdy (A, nam) ton tai

mbi quan hé chit ch& theo mo hinh Ln(M) = Ln(m) + b/A”0,2). M6 hinh méi lién

hé c6 dang (Hinh 4.9 va Phu luc 5):

Ln(M) = 13,0658 — 13,926/A%?

voi R? = -0,9940; Se = +0,1128

Hay M = 472.317,5*exp(-13,926/A"?)

(4.14)

Khi giai tich m6 hinh 4.14, ¢6 thé x4c dinh duoc nhitng dai luong sau day:

ZM (m®) = 1.315.498,7%(AN(-1,2))*2,7182(-13,926*A"(-0,2))

AM (m®) = (472.317,5%2,7182/(-13,926/A0,2))/A
PM (%) = 278,52*AN(-1,2)

Huong dén: PGS. TinkiA&) /Quanhé gitta trgluong gd véi tudi 1am phan
Thong ba 14 theo m6 hinh: LnM = In(m) +b/A"0.2

Ln(M)

63

53 =

S

43|

=

33 ¢

23F

N

0.54

0.58

0.62

0.66

0.7 0.74

A™0.2

0.78

(4.15)
(4.16)
(4.17)




Khi giai tich mé hinh 4.14 — 4.17, ¢6 thé xac dinh dugc su bién ddi trir
luong 1am phan Thong ba 14 20 tudi (Bang 4.8; Hinh 4.10 va 4.11).

Phén tich sé liéu ¢ bang 4.8 cho thdy, trit lwong rimg Thong ba 14 & tudi 3,
10, 15 va 20 nam c6 thé dat tuong tmg 19,5; 72,2; 143,1 va 225,1 m’/ha. Nang suét
(hay gia tri ZM, m’/ha/ndm) & tudi 5, 10, 15 va 20 nam cé thé dat twong Gng 7.9;

Luén vin tdt nghiép dai hoc

Neuyén Pic Manh

12,7; 15,5 va 17,2 m*/ha/nam.

Bang 4.8. Qua trinh sinh trudng trit lugng ciia rimg Thong ba 14 20 tudi

& khu vuc Pon Duong tinh Lam Dong
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Sinh truéng trit lugng 14m phan theo tuoi:
A (nam)
Cathoiky |ZM (m’/ha/nim) | AM (m’/ha/nim)| PM (%)
) (2) 3) (4) (5)
2 2,6 3,1 1,3 121,2
3 6,6 4,9 2,2 74,5
4 12,3 6,5 3,1 52,8
5 19,5 7,9 3,9 40,4
6 28,0 9,1 4,7 32,4
7 37,7 10,2 5.4 27,0
8 48,3 11,1 6,0 23,0
9 59,9 11,9 6,7 19,9
10 72,2 12,7 72 17,6
11 85,2 13,4 7,7 15,7
12 98,8 14,0 8,2 14,1
13 113,1 14,5 8,7 12,8
14 127,8 15,0 9,1 11,7
15 143,1 15,5 9,5 10,8
16 158,7 15,9 9,9 10,0
17 174,8 16,3 10,3 9,3
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18 191,2 16,6 10,6 8,7
19 208.,0 16,9 10,9 8,1
20 225,1 17,2 11,3 7,6
M (m’/ha) ZM va AM PM (%)
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Hinh 4.10. Sinh truéng trit luong
ctia rimg Thong ba 13 20 tudi & Pon

Duong.

Hinh 4.11. Luong tang truéng va
suét ting trudng trir lugng cua rimg

Thong ba 14 20 tudi.

Phan tich sb lidu ¢ bang 4.8 ciing cho thiy, gia tri AM (m’/ha/nim) hay ning
sudt g trung binh trong 10 nam dau sau khi trong dat twong tmg 1,3 m*/ha/nim &
tudi 2; 3,9 m’/ha/ndm & tudi 5 va 7,2 m’/ha/ndm & tudi 10. Tir tudi 11 — 20 nam,
ning suit gd trung binh (AM, m’/ha/nam) thay d6i tr 7,7 m & tudi 11 dén 9,5
m’/ha/nam & tudi 15 va 11,3 m’/ha/nam & tudi 20.

Suét ting trudng vé trit luong & tudi 2 13 121,2%, giam nhanh con 40,4% &

tudi 5; 17,6% & tudi 10 va 7,6% & tudi 20 nam.
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4.4, CHU KY KHAI THAC RUNG THONG BA LA TOI UU VE KINH TE

4.4.1. Trir lwgng gb san phiam ciia rirng Thong ba 14
Két qua nghién ctru cho théy, ty 1€ g5 san phém trung binh (®g3y npe > 6 cm)
ctia ring Thong ba 14 tir 4 dén 20 tudi 1a 75% so voi trir lugng gd than cay ding.

Khi ty 1& gd san pham 1a 75%, thi tir md hinh 4.14 c6 thé bién doi thanh mo hinh

biéu thi trir lvgng g san pham (Mgp, m’/ha) cua 1 ha rimg Théng ba 14 nhu sau:

My, = 354.238,1*exp(-13,926/A"0,2)
Béng cach giai tich mo6 hinh 4.18, co thé du doan duoc trit lugng g5 san
pham, lugng gia tang trit luong gd san pham hang nim (ZM, m’/ha/nam), lugng
gia ting trit lwong gd san pham binh quin nim (AMp, m’/ha/ndm) va suét ting

truong trir lugng gd san pham hang nam (PMg,,%) cua 1 ha rung Thong ba 1a

(Bang 4.9; Phu luc 6 va Hinh 4.12).

Bang 4.9. Dy doan trit lugng va luong gia ting trit lwong gd san pham

cta 1 ha rimg Thong ba 14 tir 4 — 25 tu6i & Pon Duong

(4.18)

A (ndm) | M(m’/ha) | Mg (m’/ha) | ZMg(m’/ha) | AMg(m’/ha) | PM,(%)
@) 2) 3) “4) Q) (6)
4 12,3 9,2 4,9 2,3 52,8
5 19,5 14,7 5,9 2,9 40,4
6 28,0 21,0 6,8 3,5 32,4
8 48,3 36,2 8,3 4,5 23,0
10 72,2 54,1 9,5 5.4 17,6
12 98,8 74,1 10,5 6,2 14,1
14 127,8 95,9 11,3 6,8 11,7
15 143,1 107,3 11,6 72 10,8
16 158,7 119,1 11,9 7,4 10,0
18 191,2 143,4 12,4 8,0 8,7
Hueéng dan: PGS. TS. Nguyén Vin Thém 34
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20 225,1 168,8 12,9 8,4 7.6
22 260,0 195,0 13,3 8,9 6,8
24 296,0 222.,0 13,6 9,2 6,1
25 314,3 235,7 13,8 9.4 5,9

(*) Trir lugng gd san pham tir tudi 21 — 25 1a gia tri du doan

M va Mg, (m3/ha) ZM, va AMy,(m’/ha) PM,, (%)
350.0 160 60.0
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Hinh 4.12. Du doan trit lvong va luong gia ting trit lwong gd san phdm cua

1 ha rimg Thong ba 14 & Pon Duong Lam Dong.

Phan tich s6 liéu cta bang 4.9 cho thay, trit lugng gd san pham cia ring
Thong ba 14 trong & tudi 5, 10, 15, 20 nam dat twong tng 14,7, 54,1, 107,3 va 168,38
m’/ha. Dy doén trit lugng gd san pham cia rimg Thong ba 1a dén tudi 25 nim 1a
235,7 m’/ha.

Tir s6 lidu cia bang 4.9 ciing cho thay, luong gia ting trit luong gd san
pham hang nim & tudi 5, 10, 15 va 20 nim tuong Gng 1 5,9; 9,5; 11,6 va 12,9
m’/ha/nam. Dy doan luong gia ting trit lvgng gd san phim hang nim dén tudi 25 1a

13,8 m’/ha/nam. Niang sudt gd san phdm trung binh & tudi 5, 10 va 20 nim dat
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tuong ung 2,9; 5,4 va 8,4 m’/ha/nam. Du doan nang suit gb san pham trung binh &
tudi 25 nam 1a 9,4 m*/ha/ndm. Suét ting trudng trir lwong gd san phim cua ring
Thong ba 14 ¢ tudi 5 13 40,4%/nam; sau d6 giam nhanh con 17,6%/nam & tudi 10 va
7,6%/mam & tudi 20 ndm. Dy doan sudt ting trudng trit luong gd san pham & tudi

25 nam la 5,9%/nam.

4.4.2. Xac dinh tudi khai thac rirng Thong ba 14 t6i wu vé kinh té

Ap dung nguyén 1y tinh tudi thanh thuc vé kinh té cta rimg trong thuan loai
ddng tudi vao ddi tugng rimg Thong ba 14 trong & Pon Duong, ¢ bang 4.10 va hinh
4.13 dan két qua tinh toan va du doan tong gia tri gb san pham (Sa, dong/ha), ty 18
gia ting gia tri g san pham hang nim (AS,/S,) tinh theo phan tram, 14i suat vay
vbn trong rimg (I%) va chi phi co hoi ctia von (I*¥S,) theo tudi ring. Khi tinh toan
téng gia trj ca rimg Thong ba 14, da gia dinh gia tri 1 m® gd san phdm trung binh 1a
550.000 ddng; chi phi co hoi cua vén duoc tinh theo 13i suat (1%) vay vén trong
rimg cao nhat 13 10% so vé6i tong gia tri ctia rimg dén ky khai thac chinh.

Phén tich sb liéu ctiia bang 4.10 cho thdy, khi tudi rimg Thong ba 14 ting 1én
tir 4 - 20 nim, thi tong gia tri gd san pham ciing ting 1én tir 5.060.000 déng/ha dén
92.840.000 ddng/ha. Dy doan tong gid tri gb san phim cta 1 ha rimg Thong ba 14
dén tudi 22 1a 107.250.000 dong/ha. Trai lai, khi tudi rimg Thong ba 14 ting 1én tir
4 - 20 nam, thi ty 1¢ gia ting gia tri gd san pham hang nim lai giam tuong Umg tir
46,7%/nam ¢ tudi 4, 19,4%/mam & tudi 10 va 7,6%/mim & tudi 20. Dy doan ty 18
gia ting gia tri gd san pham hang nam & tudi 22 1a 6,8%/nam.

Khi gia dinh mic 13i suit vay von trong rimg 1 10%/nam so véi tong gié tri
b san pham cta rimg Thong ba 14 dén ky khai thac chinh, thi gia trj (ASA/Sa) cin
bang véi 13i suat vay von trong rimg (I%) hay gid tri (ASa- 1*S,) sé tién dén zero ¢

tudi 15-16 nam (Bang 4.10; Hinh 4.14).
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Béng 4.10. Du doén tong gi tri va ty 1¢ gia ting gi tri gd san pham

hang ndm cua 1 ha rirng Thong ba 14 ¢ Pon Duong

Don vi tinh: 1000 dong

A(nam) | Mg(m¥/ha) | SA(BVN) | ASA(DVN) | ASA/So(%) | 1(%) | I*SA(DVN) | ASA-I*S,
(M 2 ©) 4) ) (6) @) (®)
4 9,2 5.060,0 | 2.365,0 46,7 10 506,0 | 1.859,0
5 14,7 8.085,0 | 3.025,0 374 10 808,5 | 2.216,5
6 21,0 11.550,0 | 3.465,0 30,0 10 | 1.155,0 | 2.310,0
7 28,3 15.565,0 | 4.015,0 25,8 10 | 1.556,5 | 2.458.,5
8 36,2 19.910,0 | 4.345,0 21,8 10 | 1.991,0 | 2.354,0
9 44,9 24.695,0 | 4.785,0 19,4 10 | 2.469,5 | 2.315,5
10 54,1 29.755,0 | 5.060,0 17,0 10 | 2.975,5 | 2.084,5
11 63,9 35.145,0 | 5.390,0 15,3 10 | 3.514,5 | 1.875,5
12 74,1 40.755,0 | 5.610,0 13,8 10 | 4.075,5 | 1.534,5
13 84,8 46.640,0 | 5.885,0 12,6 10 | 4.664,0 | 1.221,0
14 95,9 52.745,0 | 6.105,0 11,6 10 | 5.274,5 | 830,5
15 107,3 | 59.015,0 | 6.270,0 10,6 10 | 5.901,5 | 368,5
16 119,1 | 65.505,0 | 6.490,0 9,9 10 | 6.550,5 | -60,5
17 131,1 | 72.105,0 | 6.600,0 9,2 10 | 7.210,5 | -610,5
18 143,4 | 78.870,0 | 6.765,0 8,6 10 | 7.887,0 | -1.122,0
19 156,0 | 85.800,0 | 6.930,0 8,1 10 | 8.580,0 | -1.650,0
20 168,8 | 92.840,0 | 7.040,0 7,6 10 | 9.284,0 | -2.244,0
21 181,8 | 99.990,0 | 7.150,0 7,2 10 | 9.999,0 | -2.849,0
22 195,0 |107.250,0 | 7.260,0 6,8 10 | 10.725,0 | -3.465,0
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ASA/S4 (%) SA(BVN/ha)
50.0 120000.0
45.0 /

+ 100000.0
40.0 + //
30T \ // 4 80000.0
30.0 \ /
25.0 + \ // + 60000.0
20.0 AN A
+ 40000.0
15.0 +
10.0 s —y
Iy P ¢>/ ~o—p o 20000.0
0.0 m 0.0
4 6 8§ 10 12 14 16 18 20 22
A (ndm)

Hinh 4.13. Dy doan tong gia tri (S, ddng/ha) va ty 1¢ gia ting gia tri gb san

—0— (AS/Sa)% —— Sa (DVN)

pham (AS/S,) cta 1 ha rimg Thong ba 4.

ASA/Sa (%) va (1%)

50.0

5.0

Puong 13i sudt (1%)

Tubi khai thac tdi wu vé kinh té tuong tng véi
141 suat vay von trong rung 1a 10%
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Nhu vay, néu mic 13i suat vay von trong rimg hang nam 14 10% so véi tong
gia tri cua rimg dén ky khai thac chinh, thi lugng gia ting gié tri gd san phdm hang
nim & tudi 15 nim (6.270.000 ddng/ha) van con 16n hon chi phi co hoi cia vén
(5.901.500 d6ng/ha) 1a 368.500 dong/ha.

Néu khai thac rimg Thong ba 14 & vao tudi 16 nam, thi luong gia ting gia tri
gd san pham hang nim (6.490.000 dong/ha) s& thip hon chi phi co hoi cta von
(6.550.500 dong/ha) 14 60.000 dong/nam. Néu tiép tuc nudi rimg Thong ba 14 cao
hon tudi 16 nam, thi sy chénh 1éch am gitta AS, va I*S, sé cang gia ting. Do do,
khi mirc 13i suat vay von trong rimg 1a 10% so voi tong gia tri ctia rimg dén ky khai
thac chinh, thi viéc tiép tuc nuoi rung Thong ba 14 sau tudi 16 nam la khong co loi
vé mat kinh té. Nguoc lai, vi AS, tir tudi 15 nam tré vé trude ludn cao hon I[*S,,
nén viéc quyét dinh tiép tuc nudi rimg Thong ba 14 cho dén tudi 15 nam 1a ¢ loi vé
mit kinh té.

Tir nhitng tinh toan trén day cho thiy, néu gia dinh muc 14i suit vay vén
trong rimg 1a 10%, thi dé nhan duoc lgi nhuan tbi da chu rimg can phai thu hoach
san pham gd cua rimg Thong ba 14 & tudi 16 ndm. Noi khac di, khi mirc 13i suat vay
von trong rimg 13 10%, thi chu ky hay tudi khai thac t6i vu vé kinh té (Ay, nim)
theo quan diém loi nhuan t6i da d6i véi rimg Thong ba 14 trong & Pon Duong 1 16
nam.

Dé dy doan nhanh chu ky khai thac rimg Thong ba 14 t6i wu vé kinh té tuong
mg v6i nhitng muc 13i suit vay von trong rimg khac nhau, d3 xdy dyng mé hinh
biéu thi mdi quan hé gitta (ASA/Sa) v6i tudi 1dm phan Théng ba 14 (A, ndm). Tir sd
lidu & bang 4.10, thong qua thuit toan thong ké (Phu luc 7; Hinh 4.15), d3 nhan

duoc dudi dang:
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In(ASA/Sa) = 5,46774 + 1,1474%In(A) (4.19)
v6i R = -0,9998: S, = +0,0122
hay (ASA/Sx)% = 236,024*AN-1,1474 (4.20)
ASA/Sa (%)

50F \

40 f

30

: A
20 \\
10F —
ol

4 6 8 10 12 14 16 18 20 22 24 26
A (Nam)

Hinh 4.15. D6 thi m ta mdi quan hé giita (AS/S,) voi A (ndm)

Bang cach bién d6i mo hinh 4.20, co thé xac dinh dugc tudi khai thac rimg
Thong ba 14 t6i wu vé kinh té (Ag, ndm) theo cong thure:

Aw = 2,7182((In(236,924) — In(ASA/SA))/1,1474) (4.21)

Khi thay thé (ASa/S4) hodc mirc 13i suat vay von trong rimg (1%) bang 10%
vao mo hinh 4.21, thi tudi khai thac rimg Thong ba 14 t6i uu vé kinh té (A, nam) 1a
15,8 nim hay lay tron 13 16 nim (16 nim = A, = 2,7182((In(236,924) —
In(10))/1,1474).

Déi chiéu tudi khai thac rimg Thong ba 14 t6i vu vé kinh t& dugc xac dinh

theo quan hé (ASa/S,) = I hay AS, = I*S, (Bang 4.10) v6i két qua tinh theo mo
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hinh 4.21 cho thiy hai cach tinh déu nhan duogc két qua twong tw nhu nhau. Do do,
tly theo mirc thay d6i l4i suat vay von trong rimg, trong thuc té chu rimg c6 thé ap
dung mé hinh 4.21 dé du doan tudi khai thac tdi vu vé kinh té cho rimg Théng ba 14
trong & Pon Duong tinh Lam Dong.

Nhén thiy ring, trong thuc t& 13i sut vay von trong rimg c6 thé thay doi
theo thoi gian. Vi thé, ¢ bang 4.11 va hinh 4.16 ghi lai tudi khai thac t6i vu vé kinh
té d6i v6i ring Thong ba 14 trong tuy theo sy thay d6i mirc 13i suat vay von trong
rimg hang nam. Tir s6 liéu cta bang 4.11, chu rimg c6 thé cha dong du doan va ra
quyét dinh thoi diém khai thac rimg Thong ba 14.

Bang 4.11. Dy doan tudi khai thac t6i wu vé kinh té d6i voi rimg Thong ba 14

tuy theo muc 1ai suat vay von trong ring

Laisuadt(I%) | 40 | 50 | 60 | 7,0 | 80 | 9,0 | 10,0 | 11,0 | 12,0

Ay (ndm) 35 1 29 [ 25 [ 22 [ 19 [ 17 [ 16 | 15 | 13

Lai suat (I%) | 13,0 | 14,0 | 15,0 | 16,0 | 17,0 | 18,0 | 19,0 | 20,0 | 21,0

Ay (nam) 13 [ 1211 ] 1010/ 9 9 9 8
50.0

ASA/Sa & 1%

35.0 1
30.0 1
25.0 1
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—0—(AS/Sa)% ——1% A, nam
Hinh 4.16. Tubi khai thac A, (ndm) rimg Thong ba 14 toi vu vé

kinh té thay déi tuy theo murc 141 suat vay vén trong rimg.
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4.5. MOT SO PE XUAT

4.5.1. Du doan dwong kinh binh quan rirng Thong ba 14

Dé du doan qua trinh bién doi D, 5 (cm) theo tudi 1am phan rimg Thong ba 14

& Pon Duong tinh Lam Pong, tac gia dé xut sir dung 6 mod hinh sau day:

TT M6 hinh du doan Cong thirc
1 | Ln(D;3) = 6,0675 — 5,6180/A" 4.1)
2 | Hay D, ; = 431,5%exp(-5,6180/A") (4.2)
3 | ZD = 484,83*(AN(-1,2))*2,7182/(-5,618*A(-0,2)) (4.3)
4 | AD = (431,5%2,7182"(-5,618/A"0,2))/A (4.4)
5 | Pd (%)= 112,4*AN(-1,2) (4.5)
6 | Kd=1,0277-1,0326/A (4.6)

Khi giai tich 6 m6 hinh nay, c6 thé xac dinh duoc gia tri trung binh va cac

loai luong tang trudng D, 5 (cm) cta rimg Thong ba 14 tiy theo tudi 14m phan.

4.5.2. Dy do4n chiéu cao binh quén rirng Thong ba 14

Duong tinh Lam Pong, tac gia dé xuat st dung 6 mo hinh sau day:

Dé du doan qua trinh bién d6i H (m) theo tudi lam phan Thong ba 14 & Pon

TT M6 hinh dy doén Cong thic
1 | Ln(H)=5,71261 — 5,58709/A" 4.7)
2 | Hay H = 302,6*exp(-5,58709/A"%) (4.8)
3 | ZH (m) = 338,13*(AN(-1,2))*2,7182"(-5,58709* A"(-0,2)) (4.9)
4 | AH (m) = (302,6%2,7182/(-5,58709/A"0.2))/A (4.10)
5 | Ph (%) =111,7%AN(-1,2) (4.11)
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‘ 6 ‘Kh= 1,02802 — 1,03141/A (4.12)

Khi giai tich 6 mo hinh nay, c6 thé xac dinh dugc gia tri trung binh va cac
loai luong ting trudong H (m) cta rimg Thong ba 14 tiy theo tudi lam phan.
4.5.3. Du doan trir lwgng binh quin 1am phian Théng ba la

Dé dy doan qua trinh bién doi trit lwgng binh quan 1am phan Thong ba 14

M, m>/ha) & Pon Duong tinh LAm Pon , tc gia dé xuét st dung 6 m6 hinh sau
g g g g

day:
TT Mo hinh dy doan Cong thtic
1 | Ln(M) = 13,0658 — 13,926/A%* (4.13)
2 | Hay M =472.317,5*exp(-13,926/A"?) (4.14)
3 | ZM (m’) = 1.315.498,7*(AN(-1,2))*2,7182/(-13,926*A(-0,2)) (4.15)
4 | AM (m’) = (472317.5%2.7182"(-13.926/A0.2))/A (4.16)
5 | PM (%) = 278,52*AN(-1,2) (4.17)
6 | My, = 354238, 1%exp(-13,926/A""?) (4.18)

Khi giai tich 6 mé hinh nay, c6 thé xac dinh dugc gia tri trung binh va céac
loai lwong ting trudng M (m’/ha) cua ring Thong ba 14 tiy theo tudi.
4.5.4. Dy doan chu ky khai thac rirng Thong ba 14 t6i wu vé Kinh té

Dé du doan tudi khai thac rimg Thong ba 14 t6i wu vé kinh té (A, nim), tac
gia dé xuét str dung mo hinh 4.21 sau day:

A =2,7182"((In(236,924) — In(ASA/SA))/1,1474) (4.21)

Trinh tu dy doan tudi khai thac rimg trong Thong ba 14 t6i uu vé kinh té
(Ag, ndm) cé thé thuc hién theo ba budec.

Budc 1, du doan muc 14i suat vay von trong rimg hang nam (1%) va ty 18 gia
tang gia tri hang nim (AS/S,) cta ring trong Thong ba 4.

Budc 2, thay thé (ASa/Sa) = 1% vao md hinh 4.21 va giai mo hinh 4.21 dé

tim Ay, (ndm) twong tng voi muc 13i sudt vay von trong rimg hang nam (1%).
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Chuong V
KET LUAN VA KIEN NGHI

5.1. KET LUAN

Tir két qua nghién ctru c6 thé di dén nhirng két luan sau day:

(1) Puong kinh binh quan 14m phan Thong ba 1a sinh truong kha nhanh
trong khoang 7 nim dau sau khi trong; trong d6 luong ting truéng hang niam dat
1,60 cm/ndm & tudi 2 va 1,04 cm/ndm & tudi 7, con lugng tang trudng binh quan
nam 13 1,62 cm & tudi 2 va 1,37 cm/nam & tudi 7. Tir tudi 8 — 20 nam, lugng ting
truong hang nam giam tir 0,98 cm/nam & tudi 8 dén 0,61 cm/nam & tudi 20. Luong
ting truong binh quin ndm tir tudi 8 — 20 nim giam tir 1,33 cm/nam & tudi 8 dén
0,99 cm/nam & tudi 20. Suét ting truong vé dudng kinh & tudi 2 13 48,9%, sau do
giam con 7,1% & tudi 10, 4,4% & tudi 15 va 3,1% & tudi 20 nam.

(2) Thong ba 1a sinh truong kha nhanh trong 10 nim dau sau khi trong;
trong d6 lugng ting truong hang nim vé chiéu cao & tudi 2 13 1,14 m/nim, & tudi
10 12 0,63 m/nam, lugng ting truéng trung binh sau 10 nam 1 0,89 m/ndm. Tir tudi
11 — 20 nim, luong ting truéng hang nim vé chiéu cao ¢ tudi 11 13 0,60 m/nim,
con ¢ tudi 20 nim 1a 0,43 m/nam. Gia trj lugng ting trudng trung binh vé chiéu cao

& tudi 11 14 0,87 m, con chi tiéu twong tng ¢ tudi 20 1a 0,70 m/ndm. Suét ting
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truong vé chidu cao & tudi 2 1a 48,6%, giam nhanh con 7,1% & tudi 10 va 3,1% &
tu6i 20 nam.

(3) Trir luong rimg Thong ba 14 & tudi 5, 10, 15 va 20 nim c6 thé dat twong
tmg 19,5; 72,2; 143,1 va 225,1 m’/ha. Ning suit gd trung binh ¢ tudi 5, 10, 15 va
20 nam tuong ung la 3,9; 7,2; 9,5 va 11,3 m>/ha/ndm. Suét tang truong vé trit luong
& tudi 2 1a 121,2%, giam nhanh con 40,4% & tudi 5; 17,6% & tudi 10 nam, 10,8% &

tudi 15 nim va 7,6% & tudi 20 nam.

(4) Luong gia ting trit luong gd san pham hang nim & tudi 5, 10, 15 va 20
nam tuong ung la 5,9; 9,5; 11,6 va 12,9 m>/ha/nim. Dy doan lugong gia tang trir
lwong gb san phdm hang nam dén tudi 25 1a 13,8 m*/ha/nam. Suit ting trudng trix
luong gb san pham cua rimg Thong ba 14 ¢ tudi 5 13 40,4%/nam; sau d6 giam
nhanh con 17,6%/ndm & tudi 10, 18,8% & tudi 15 va 7,6%/nim & tudi 20 ndm. Dy
doan suét ting trudng trit lugng gd san pham & tudi 25 nim 13 5,9%/nam.

(5) Khi gia dinh muc 13i suat vay vén trong rimg 13 10% so véi tong gia tri
cta rimg dén ky khai thac chinh, thi tudi khai thac t6i wu vé kinh té d6i véi rimg
trong Thong ba 14 & Pon Duong 1a 16 nam.

5.2. KIEN NGHI

Dé tai nay da 1am rd nhing dic trung sinh truéong dudng kinh, chiéu cao va
trit lwong 14m phan Thong ba 14 trong giai doan 20 tudi. Nhan thiy rang, dé xdy
dung co s& khoa hoc cho kinh doanh bén vimng rimg Thong ba 13, tic gia kién nghi
nhiing ai quan tdm dén rimg Thong ba 14 trong & Pon Duong can tiép tuc nghién
ctru 1am 13 nhitng van d¢é sau day:

(1) Két ciu va cau trac cia rimg Thong ba 4.

(2) Anh hudng cta méi trudng va bién phap kinh doanh dén sinh trudng cia
Thong ba I4.

(3) Pac tinh dat dudi rimg Thong ba 4.

(4) Phan hoa va tia thua rung.

(5) Hiéu qua kinh té cta kinh doanh rirng Théng ba 4.
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PHU LUC

Phu luc 1. Hoi quy twong quan LnD = In(m) + b/A"0.2
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Regression Analysis - Linear model: Y = a + b*X

Dependent variable: LnD
Independent variable: AO Ay=1/A"0.2

Standard T
Parameter Estimate Error Statistic P-vValue
Intercept 6.06749 0.118471 51.215 0.0000
Slope -5.61802 0.188356 -29.8266 0.0000

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 1.20725 1 1.20725 889.62 0.0000
Residual 0.00949921 7 0.00135703

Total (Corr.) 1.21674 8

Correlation Coefficient = -0.996089
R-squared = 99.2193 percent
Standard Error of Est. = 0.0368379

The StatAdvisor

The output shows the results of fitting a linear model to describe
the relationship between LnD and AO. The equation of the fitted model
is

LnD = 6.06749 - 5.61802*A0
Since the P-value in the ANOVA table is less than 0.01, there is a

statistically significant relationship between LnD and A0 at the 99%
confidence level.

Phu luc 2. Hoi quy twong quan Kd = a + b/A

Hueéng dan: PGS. TS. Nguyén Vin Thém 48



Luén vin tdt nghiép dai hoc Neuyén Pic Manh

Regression Analysis - Reciprocal-X model: Y = a + b/X

Dependent variable: KD
Independent variable: A

Standard T
Parameter Estimate Error Statistic P-vValue
Intercept 1.0277 0.00225154 456.443 0.0000
Slope -1.03255 0.0127108 -81.2338 0.0000

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 0.256936 1 0.256936 6598.93 0.0000
Residual 0.000661911 17 0.000038936

Total (Corr.) 0.257598 18

Correlation Coefficient = -0.998714
R-squared = 99.743 percent
Standard Error of Est. = 0.00623987

The StatAdvisor

The output shows the results of fitting a reciprocal-X model to
describe the relationship between KD and A. The equation of the
fitted model is

KD = 1.0277 - 1.03255/A
Since the P-value in the ANOVA table is less than 0.01, there is a

statistically significant relationship between KD and A at the 99%
confidence level.

Phu luc 3. Hdi quy twong quan Ln(H) = In(m) + b/A%0.2
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Regression Analysis - Linear model: Y = a + b*X

Dependent variable: LnH
Independent variable: A

Standard T
Parameter Estimate Error Statistic P-Vvalue
Intercept 5.71261 0.322523 17.7123 0.0000
Slope -5.58709 0.512765 -10.896 0.0000

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 1.19422 1 1.19422 118.72 0.0000
Residual 0.0704122 7 0.0100589

Total (Corr.) 1.26463 8

Correlation Coefficient = -0.971762
R-squared = 94.4322 percent
Standard Error of Est. = 0.100294

The StatAdvisor

The output shows the results of fitting a linear model to describe
the relationship between LnH and A. The equation of the fitted model
is

LnH = 5.71261 - 5.58709*A
Since the P-value in the ANOVA table is less than 0.01, there is a

statistically significant relationship between LnH and A at the 99%
confidence level.

Phu luc 4. Hdi quy twong quan Kh = a + b/A
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Regression Analysis - Reciprocal-X model: Y = a + b/X

Dependent variable: Kh
Independent variable: A

Standard T
Parameter Estimate Error Statistic P-vValue
Intercept 1.02802 0.00231955 443.197 0.0000
Slope -1.03141 0.0130948 -78.7649 0.0000

Source Sum of Squares Df Mean Square F-Ratio
Model 0.256367 1 0.256367 6203.91
Residual 0.0007025 17 0.0000413236

Total (Corr.) 0.25707 18

Correlation Coefficient = -0.998633
R-squared = 99.7267 percent
Standard Error of Est. = 0.00642834

The StatAdvisor

The output shows the results of fitting a reciprocal-X model to
describe the relationship between Kh and A. The equation of the
fitted model is

Kh = 1.02802 - 1.03141/A
Since the P-value in the ANOVA table is less than 0.01, there is a

statistically significant relationship between Kh and A at the 99%
confidence level.

Phu luc 5. Hdi quy twong quan giira M — A
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Regression Analysis - Linear model: Y = a + b*X

Dependent variable: LnM
Independent variable: A

Standard T
Parameter Estimate Error Statistic P-value
Intercept 13.0658 0.363002 35.9938 0.0000
Slope -13.926 0.577121 -24.1302 0.0000

Source Sum of Squares Df Mean Square F-Ratio
Model 7.41939 1 7.41939 582.26
Residual 0.089196 7 0.0127423

Total (Corr.) 7.50858 8

Correlation Coefficient = -0.994043
R-squared = 98.8121 percent
Standard Error of Est. = 0.112882

The StatAdvisor

The output shows the results of fitting a linear model to describe
the relationship between LnM and A. The equation of the fitted model
is

LnM = 13.0658 - 13.926*A
Since the P-value in the ANOVA table is less than 0.01, there is a

statistically significant relationship between LnM and A at the 99%
confidence level.
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Phu luc 6. Dy doan trit luong va luong gia ting trit lwong gd san pham cia 1 ha

rimg Thong ba 14 tir 4 — 25 tudi & Pon Duong

A (nim) | M (m’/ha) | Mg (m’/ha) | ZM(m’/ha) | AMg(m’/ha) | PM,(%)
) 2 3) “4) &) (6)
4 12,3 9,2 4,9 2,3 52,8
5 19,5 14,7 59 2,9 40,4
6 28,0 21,0 6,8 3,5 32,4
7 37,7 28.3 7,6 4,0 27,0
8 48,3 36,2 8,3 4,5 23,0
9 59,9 44,9 9,0 5,0 19,9
10 72,2 54,1 9,5 5.4 17,6
11 85,2 63,9 10,0 5,8 15,7
12 98,8 74,1 10,5 6,2 14,1
13 113,1 84,8 10,9 6,5 12,8
14 127,8 95,9 11,3 6,8 11,7
15 143,1 107,3 11,6 7,2 10,8
16 158,7 119,1 11,9 7,4 10,0
17 174,8 131,1 12,2 7,7 9,3
18 191,2 143,4 12,4 8,0 8,7
19 208,0 156,0 12,7 8,2 8,1
20 225,1 168,8 12,9 8,4 7,6
21 242.4 181,8 13,1 8,7 7,2
22 260,0 195,0 13,3 8,9 6,8
23 277.9 208,4 13,5 9,1 6,5
24 296,0 222,0 13,6 9,2 6,1
25 314,3 235,7 13,8 9,4 59

(*) Trit lugng gd san pham tir tudi 21 — 25 1a gia trj dy doan
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Phu luc 7. Dy doén ty 1¢ gia tang trit luong gd san pham ctia 1 ha rimg Thong ba 14

Regression Analysis - Multiplicative model: Y = a*X*b

Dependent variable: Y
Independent variable: A

Standard T
Parameter Estimate Error Statistic P-value
Intercept 5.46774 0.0130189 419.984 0.0000
Slope -1.14741 0.00499264 -229.82 0.0000

NOTE: intercept = In(a)

Source Sum of Squares Df Mean Square F-Ratio P-Value
Model 7.85652 1 7.85652  52817.07 0.0000
Residual 0.00297499 20 0.00014875

Total (Corr.) 7.85949 21

Correlation Coefficient = -0.999811
R-squared = 99.9621 percent
Standard Error of Est. = 0.0121963

The StatAdvisor

The output shows the results of fitting a multiplicative model to
describe the relationship between Y and A. The equation of the fitted
model is

Y = 236.924*AN-1.14741
Since the P-value in the ANOVA table is less than 0.01, there is a

statistically significant relationship between Y and A at the 99%
confidence level.
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