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1 Mé diu

San luong rimg 1a mot khoa hoc quan 1y rimg voi muc dich cung cap cac giai phap
nang cao ning sudt va san luong rimg. Pong thoi khoa hoc san luong ciing cung cip
nhung co sé khoa hoc dé du bao san luong, 1am co so cho viéc lya chon mo hinh tré)ng

rimg, du toan hiéu qua kinh té trong dau tu trong va phat trién rimg.
Nghién ctru san luong rimg bao gém cac ndi dung chinh sau:

i.  Phdn chia cdp ndng sudt rimg: Ban cht cta nd 13 phan chia cp dat,
hang dét trong trong ring, nhung cach tiép can cua nd dua vao hiéu qua
cta sinh truong rimg dé phan cip. Viéc phan chia cip ning suét ring
lam co s& cho vi¢c danh gid sinh trudng, san lugng rung phu hop véi cac
diéu kién khéc nhau ca vé sinh thdi 1an xa hoi

Il.  Nghién curu quy ludt sinh truong cua cdy rung: Cay rung la moét bd phan
ciia 1am phan, dé c¢6 dugc thong tin vé sinh truéng 1am phan thi sinh
truong ca thé 12 nhan t6 co ban. Pong thdi nghién ciru sinh trudng cay ca
thé ciing gitp cho viéc phat hién quy lut va cc giai doan phat trién cia
ciy rimg dé dé ra bién phap 1am sinh thich hop

iii. Mo hinh mat do t6i wu: Trong quan 1y rimg, bién phap tac dong co hiéu
qua nhét ca vé san lugng va kinh té 1a diéu chinh mat do6 dé dat duogc
nang suit toi wu va phu hop véi muc tiéu kinh doanh. Do d6 nghién ciru
mo hinh mat do tdi wu 1a mot ndi dung co ban trong nghién ctru san
luong rimg, dong thoi mod hinh mat d6 tdi uu sé 1a huéng dan cho cac
bién phap tia thua rirng hop ly.

iv.  Nghién cibu quy ludt sinh truong lam phan: Dé du bao san luong, cic
nhan t6 diéu tra 1am phan can duoc nghién ciru trong mbi quan hé véi
sinh trudng cdy rimg va cac nhan t6 1am phan khac va bién ddi theo thoi
gian. Day 1 co sé dé du bao ning suat, san lugng ctia 1am phan

V. Ldp biéu san lwong rirmg: Pay 1a mot biéu tong hop qua trinh sinh
trudng, phat trién cia rimg. Biéu san luong 14 co s& dé quan ly, giam sat
va kinh doanh rung 1au dai. Thdng qua mo hinh héa va véi cong nghé tin
hoc, cac biéu san luong cé thé duoc lap trinh dé truy cap nhanh chong

cac thong tin, du bao san luong cé do chinh xéc cao.



Khoa hoc san lugng rirng ¢6 moéi quan h¢ va dua vao céc tién bg cua cac linh vuc khoa
hoc khac nhu:

v' Khoa hoc diéu tra rimg: Cac tién bd vé cong nghé, thiét bi va phuong
phép ludn diéu tra rimg s& giup cho viéc nghién ctru san luong rimg dat
do6 tin cay cao hon va hi¢u qua hon. Vi du nhu ngay nay cong nghé Laser
d3 duoc sir dung trong cac thiét bi diéu tra rimg, gitp cho viéc diéu tra
nhanh va chinh xac hon, dong thoi.

v' Khoa hoc vé thong ké va tin hoc: Nghién ctru san luong rimg chi yéu la
sit dung phuong phap mé hinh hoa, do vdy théng ké xac suit 1a nén
mong cho cong viéc nay. Pong thoi v6i thong ké, tin hoc phét trién da
hd tro cho viée xur 1y nhanh chong mat nguén dir liéu 16n, phat hién cac
mo hinh c6 dd tin cdy cao va tao ra cac co s¢ dir li¢u, biéu san luong tu

dong gitp cho quan ly rirng c6 hi€u qua cao.

2 Sir dung cong nghé Laser trong diéu tra rirng

2.1 St dung may do cay Laser Criterion RD 1000

Cong ngh¢ Laser da dugc dua vao dé ché tao cac thiét bi diéu tra, do dac rung. Véi
cong nghé nay nguoi ta ¢ thé do dac gian tiép cac nhan t6 diéu tra tir xa nhu khoang
cach, @6 ddc, tong tiét dién ngang, hoic khong can chit ha cdy nhim do dém céc chi
ti€u trén tung phan doan dé xac dinh thé tich cay rung, ... Cong ngh¢ Laser thuc sy da
dong gop quan trong trong diéu tra rimg, 1am cho cong viée ndy cd do tin cdy cao hon
va hiéu qua vé thoi gian, kinh phi. Mot trong nhung thiét bi do ciy da nang ding cong
nghé Laser 1a may Criterion RD 1000 — Laser Technology. May nay c6 thé do gian
tiép cac chi tidu: Do ddc, dudng kinh, tong tiét dién ngang, dudng kinh & do cao bat
ky trén than cay, chiéu cao cay, chiéu cao cay 6 mot vi tri duong kinh xac dinh trude,
bat ky trén than cdy. Dyung cu nay c6 wu diém 13 do dac duoc cac chi tiéu gian tiép, ma
trudc ddy phai giai tich than cdy méi lam duge. V6i dung cu nay, thir nhat nghién ctru
khong anh huéng dén cay rimg vi khong chit ha ciy, thir hai giam thoi gian diéu tra va

c6 thé thu thap dugc nhiéu sb liéu.

v' Thao tac cai diit va sir dung tong quat may Criterion RD 1000
- Thay Pin: Dung Tuavit
- Tat md: Giir nat Power 2 gidy

- M6 va tat dén: An nat Power



Hai niit quan trong dé do dac:

Thay d6i don vi do: HUD — Sys — FWD va Up/Down dé chuyén tir hé
mét sang feet

St dung o6ng kinh khuyén dai:
Magnifier: Thay doi ché do phong dai:
Mode/Sys > FWD va Up/Down dé
ON/OFF. Biam chim Edit, sau do
Up/Down d¢é thay doi hé s6 phong dai

Trigger Button (Nut phia truwéc): NUt
bam (Co sung): An nhanh: Pé xac dinh

pham vi, va x4c dinh gia tri. Git chim

nat: M ché do cam tmg dé do luong
trang thai dong, 46 nghiéng

Scale Adjust (NUt phia sau): Chinh stra muc d9, ty 16, md rong thu hep
pham vi ngam. An nhanh: Tang pham vi timg nic. An chim: Tang lién

tuc bé rong pham vi do

v Po % do dbc:

Cong thirc do: Percent Slope (% d doc) = (Tanx) x 100

Mé ché d6 Mode > Xuét hién Sys va Prent trén LCD

Ngim doc theo chiéu dbc va giit nat Trigger dé sir dung ché d6 cam tng
Tha nut Trigger s€ doc dugc % do dbc: ViduP 18 (déc 18%)

v" Do duwong Kkinh:
Theo 2 kiéu Solid hodc Gap: Giir nat HUD dé chuyén ddi ché d6 do: 1) Solid
Bar Scale: Do dic, theo bé rong dudng kinh, sir dung dé do BA tt hon. 2) Gap

Bar Scale: Po tir ngoai vao, sit dung do dudng kinh cay tt hon

v' Do tong tiét dién ngang 1am phan: BA (Basal Area)

Khong str dung kinh phong dai trong truong hop nay

Vao ché d6 Mode — Man hinh xuat hién BAF (Basal Area Function).
Vao Edit, sau d6 up / down dé chon gia tri BA co s¢. Thuong liy = 1.0
Giir chim nui Trigger va quay vong dém sb cay c6 gid tri BA co so, tong
lai s& 12 tong BA cua 1am phan. Khi quay ngam tai DBH

Giir ntt Trigger trén dat déc dé bo phan cam tmg tir diéu chinh do rong
thanh bar thich hop véi BA co so.

v" Do dwong kinh tai chidu cao bat ky trén thin ciy va chiéu cao ciy



Dé do duoc 13 nén dung dng kinh phong dai

Vao ché d6 Mode dé xuit hién ché d6 do dudng kinh: DIAMETER, HD
nhip nhay dé d& nghi nhap khoang cach ngang (Horizontal Distance).
Edit va nhap khoang cach ngang (m) — Enter

Lay do dbc co so: Giit chim nat Trigger, ngam tai sat gd cay, tha nat dé
xac dinh do dc co s

Po dac: Ngim vao than cay:

o Do chiéu cao cay va chiéu cao dudi canh: Giir chim nut Trigger,
ngam dén ngon cay hodc vi tri phan canh. Poc duoc chiéu cao ca
cdy hodc chiéu cao dudi canh

o Do duong kinh & vi tri co chiéu cao xac dinh:

Giit chim nut Trigger dé 1dy do cao trén than cay mudn do duong
Kinh.

Piéu chinh nut Scale Adjust dé xac dinh dudng kinh (Luu ¥ nén
dung ché d6 Gap: HUD dé doi tir SOLID sang GAP)

v' Po chiéu cao ing véi dwong kinh cho trwéce

Dé do duge rd nén ding kinh phong dai

Vao ché do Mode dé xuat hién ché d6 HT/DIAMETER, HD nhép ngay
dé nghi nhap khoang cach ngang. Edit va nhap khoang cach (m)/Enter
Lay do dbc co so: Giit chim nut Trigger, ngam tai sat gd cdy, tha nut dé
xac dinh do.

Sau d6 DIAM nhap nhdy dé nghi nhap duong kinh can xac dinh do cao.
Edit, chinh duong kinh va Enter

Di chuyén may doc than cdy va giit chim Trigger dé vira khit duong
kinh, doc dugc do cao tng vdi duong kinh cai dat. Tha nat Trigger may

s€ hién chiéu cao trng v61 duong kinh cho trudce.

v Ung dung may Criterion RD 1000 trong lap nhanh biéu thé tich ciy

dung:

1) Po dém céc chi tiéu duong kinh & vi tri 1/10 chiéu cao cay



Bang 2.1: Sé liéu do dwong kinh & vi tri 1/10H dé lap biéu thé tich cay dirng

Stt Loai D1.3(cm) H(@m) Doi(cm)

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
1 Long néo 19.3 145 22.3 184 153 135 130 128 126 125 115 109
2 Hoang Tung 49.4 21.3 57.1 480 428 395 320 305 291 220 191 19.0
3 Hoang Tung 50.0 18.0 68.0 46.6 421 380 361 328 246 263 229 151
4 Cong 15.8 15.7 20.0 144 140 130 115 108 8.0 7.6 6.0 6.4
5 Tai ngheo 30.5 22.0 38.1 302 290 270 261 252 197 158 133 120
6 Long ndo 10.1 12.5 114 9.9 8.6 7.1 6.4 55 45 4.1 3.0 2.0
7 Long trép 17.1 10.0 25.0 159 129 111 117 9.6 8.5 8.0 7.4 7.2
8 Hoang Tung 59.0 16.0 70.9 55,5 496 441 401 371 313 248 294 139
9 Long ti chum 18.0 11.0 14.0 19.0 125 118 109 111 85 7.5 6.8 3.8
10 Long ti chum 20.1 16.0 25.8 20.0 190 187 186 139 11.8 110 100 7.6
11 Hoang Tung 41.7 20.0 49.6 36.3 321 266 222 228 224 153 163 150
12 Long tai ngheo  23.0 13.0 29.4 23.0 227 235 205 176 178 17.0 155 11.2
13 Tram 11.8 11.0 12.3 115 93 9.1 8.7 7.6 6.7 6.6 6.3 4.6

2) Nhap dit liéu vao bang tinh Excel va tinh toan thé tich ciy dung (V) va
phuong trinh V = f(D, H), 1ap biéu thé tich cay dung 2 nhén t6

Bang 2.2: Tinh thé tich cay qua dwéng kinh & 1/10H trong Excel

Stt Loai D1.3 H Doi
(cm) (m) (cm)
0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 V (m3)
1 Long ndo 19.3 14.5 22.3 18.4 15.3 135 13.0 12.8 12.6 12.5 115 10.9 0.212427
2 Hoang Tung 49.4 21.3 57.1 48.0 42.8 39.5 32.0 30.5 29.1 22.0 19.1 19.0 1.871456
3 Hoang Tung 50.0 18.0 68.0 46.6 421 38.0 36.1 32.8 24.6 26.3 229 15.1 1.683493
4 Cong 15.8 15.7 20.0 14.4 14.0 13.0 115 10.8 8.0 7.6 6.0 6.4 0.147751
5 Tai ngheo 30.5 22.0 38.1 302 290 270 261 252 197 158 133 120 0.935817
6 Long ndo 10.1 12.5 11.4 9.9 8.6 7.1 6.4 55 45 4.1 3.0 2.0 0.039752
7 Long trép 17.1 10.0 25.0 15.9 12.9 111 11.7 9.6 8.5 8.0 7.4 7.2 0.101195
8 Hoang Tung 59.0 16.0 70.9 555 496 441 401 371 313 248 294 139 1.937849
9 Long ti chum 18.0 11.0 14.0 19.0 12.5 11.8 10.9 11.1 8.5 7.5 6.8 3.8 0.100270
10 Long ti chum 20.1 16.0 25.8 200 190 187 186 139 118 110 100 7.6 0.297707
11 Hoang Tung 41.7 20.0 49.6 36.3 321 26.6 22.2 22.8 224 15.3 16.3 15.0 1.004410
Long tai
12 ngheo 23.0 13.0 29.4 23.0 22.7 235 20.5 17.6 17.8 17.0 15.5 11.2 0.375609
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Bang 2.3: Biéu thé tich cay dirng

Phwong trinh thé tich: V = f(D, H): Chay trong Statgaphics
In(V) = a + b1*In(D) + b2*In(H)

R-squared =  0.9987

Tham s6
a=

bl = 2.061620
b2 = 0.824242

H (m)

2 4 6 3 22 24 26 28 soooooo

0.003867 0.006847  0.009565 0.012124

8 0.012391 0.017308  0.021939

10 0.027418  0.034755

12 0.039928  0.050612

14 0.069546

16

18

20 0.333994

22 0.406514

24 0.486386  0.522550

26 0.573650 0.616302  0.658334

28 0.668343  0.718036  0.767006

2.2 Swr dung do cay Laser ACE 3D
May do cay Laser ACE 3D do cong ty MDL (Measurement Devices Ltd (MDL) san

XUit, str dung tia laser dé do luong cac théng sé lién quan dén do dac mait dat, do cay
rang va co thé luu gitr s6 liéu dudi dang 6 mau va két ndi voi may tinh théng qua
Bluetooth dé chuyén dir liéu.

Cac tinh nang do dac chinh caa may cho Iam nghiép:

- Po cir ly ngang, gdc ding va goc bang: Phuc vu cho do dac nhanh trong
trac dia

- Po cdy: Po khoang cach dén ciy, duong kinh bat Ky, chiéu cao va thé
tich cay dung, duoi canh, duong kinh tan cay

10



Van hanh may:

Po 6 mau cua lam phan: Co
thé 1ap thanh 6 mau tai mot
diém do, tir d6 do tat ca cac
chi tiéu cua cay rung trong 0
mau o mot vi tri dang va luu
s6 lieu 6 mau trong may dé
chuyén vao may tinh.

Mo may: Ban nat FIRE mau
4o May do cdy Laser Ace 3D

T4t miy bam dong thoi hai nat tron va vuéng gitr 5 gidy dé tat may

bo dac:

a)

b)

c)

Do cw ly ngang, goc ding va goc bang:
Rangef Inder: Ngam vao ddi tuong va bam nut FIRE
Co6 dugc 3 thong sé: SD: Cu ly ngang, VA: Goc dang va HA: Goc bang
(So voi E: Pong, W: Tay, so voi goc nao do thiét 1ap trong phan Set Up)
Do dwong kinh cay, chiéu cao dén vi tri do, khodng cach:
Tree Diameter: Bam nut FIRE
Chon tree Scope: Tuc la chon pham vi gitra hai trong s6 5 vach 0, 1, 2, 3,
4 @é vira lot duong kinh cay.
Tién i dé duong kinh tai vi tri ngim vira lot vao 2 vach (scope) da cai
dat, bAm nat Fire.
Co dugc 3 thong sé: Diameter: Puong kinh cay tai vi tri ngam; VD:
Chiéu cao tir goc dén duong kinh do; HD: Khoang cac tur vi tri do dén
cay.
Do chiéu cao, dwong kinh, thé tich gé, thé tich cdy dung:
Length/Lean/Vol. bam Fire
Tapering%: Mic dinh la 0%: Cé nghia thé tich duoc tinh la hinh vién tru
theo mot dwong kinh do va chiéu dai; Ngoai ra cé thé dat tapering khac
néu biét rd do thon cua cay.
Bam Fire s& vao cac meny con bao gom cac cach do:
o Single Point (Po 1 diém): Fire, sé c¢ hai lya chon:
= Stadia: NIL: Pé do chiéu cao va cu ly ngang: Ngam vao vi
tri can do, bam Fire s& c6 théng so6: i) Log Height: Chiéu
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cao cdy (chua ké chiéu cao trr gbc dén mit nguoi do); ii)
HD: Cu ly ngang.

Po dwong kinh, chiéu cao va cw ly ngang: Chon Scope
khac nhau: Bam nut tam giac dé chon scope thich hop Vi
duong kinh do. Bam Fire. Bt s6 hiéu 8, s6 hiéu cay. Sau
d6 Ii va tién dé cho duong kinh cay vira lot scope, bdm
fire. Co cac thong sb: i) Log Diameter: Puong kinh tai vi
tri do; ii) Log Height: Chiéu cao tai vi tri do (chua tinh do
cao gbc); iii) Log Volume: Thé tich cay hinh tru tr vj tri do
dén d6 cao mat.

o Two Point: Po hai diém: Fire, sé ¢ hai lya chon:

Stadia: NIL: Dé do chiéu cao va goc nghiéng cua cay:
Ngam vao gbc va ngon, bam Fire sé c6 thong so: i) Tree
Lenght: Chiéu dai; ii) Lean: Goc nghiéng cay.

Po duong kinh, chiéu cao va thé tich: Chon Scope khac
nhau: Bam nut tam giac dé chon scope thich hop voi
duong kinh do. BAm Fire. Pat s6 hiéu 6, sé hiéu cay. Sau
d6 lui va tién dé cho duong kinh gbc cay vira lot scope,
bam fire va ngam Ién ngon bam fire. C6 cac thong so: i)
Log Length: Chiéu cao, chiéu dai; ii) Log Diameter:
Puaong kinh géc; iii) Log Volume: Thé tich cay hinh try tur

vi tri tir géc dén do cao cay do.

o Three Point: Do ba diém: Fire, s& c6 hai lya chon:

Stadia: NIL: Pé do chiéu cao va cu ly ngang: Ngam vao 3
diém: Gitra, gbc va ngon, bam Fire s& co thdng sb: i) Tree
HT: Chiéu cao; ii) ND: Cu ly ngang.

Po duong kinh, chiéu cao va thé tich: Chon Scope khac
nhau: Bim nat tam giac dé chon scope thich hop véi
duong kinh do. BAm Fire. Pt s6 hiéu 0, s6 hiéu cay. Sau
d6 lui va tién dé cho duong kinh giira cay vua lot scope,
bam fire va sau d6 bam géc va ngon. Co6 cac thdng sé: i)
Log HT: Chiéu cao, chiéu dai cay; ii) Log Dia.: Puong
kinh gitra; iii) Log Volume: Thé tich cay tr vi tri tur goc
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dén ngon, theo nguyén ly thé tich cay theo duong kinh
gitra.

d) Pwong kinh tan cay:

- Canopy Spread: Fire

- Bam lan luot hai mép tan cay

- Két qua cho d¢ rong cua duong kinh tan.

May sé luu cac cdy do theo 6 tiéu chuén, sb thir tu cay, cac chi tiéu do dac. S6 lidu nay
c6 thé chuyén vao may tinh qua két ndi Bluetooth.

Luu v khi st dung may, can vao phan cai dat dé thiét lap don vi do, chiéu cao cua may
(tam mat), ...

3 CAap ning suit rirng

Thong thuong mot loai cay rung dugc tréng trén cac diéu kién 1ap dia, hoan canh khac
nhau; ngay ca trong mot dia phuwong ciing c¢6 nhiing diéu kién khac nhau nhu noi déc
hoic khong dbc, d6 cao khac nhau; va diéu kién nay con khac biét hon nira khi nd
dugc trong trén nhiéu ving sinh thai khac nhau; do vdy ning suat va san lugng sé khac
nhau. Trong khoa hoc san lugng va l1ap biéu, diéu dau tién 1a phan loai ddi tuong

tuong d6i dong nhat dé dy bao san luong.

Ning suét va san lugng rimg trong bi chi phdi nhiéu yéu td khac nhau nhu: Ngudn gbc
xudt x{r, nguon giéng cdy trong, dat dai, dia hinh, do cao, khi hau, thoi tiét, ... va sy
chiam soc, nudi dudng, tia thua.... C6 rat nhidu nhan t6 tac dong nhu vy, do d6 khong
thé tao thanh cac to hop d@)ng nhét cic nhan td sinh thai, nhan tac dé du bao san luong;
do vay trong khoa hoc san luong thudng dua vao két qua san lugng dé phéan loai, co
nghia 14 phén loai cdc d6i twong thanh cac loai, don vi twong dbi dong nhat vé ning
suat ring, trén co s¢ do6 1ap biéu san luong cho ting loai. Cong viéc phan loai d6i

tugng theo nang suat duoc goi 1a 1ap biéu cap nang suét rimg.

Do vay muc dich ciia 1ap biéu cip ning suat 1a phan loai ddi tugng 1ap biéu san lugng

thanh cac don vi twong d6i dong nhét vé ning suat; cong viéc ndy can dugc tién hanh

& bude dau tién.

Van dé phan chia cip niang suat (cap dat) phuc vu du doan san lugng rimg phu hop véi

tung diéu kién 1ap dia da duoc nhiéu tac gia quan tam, xay dung cho céc loai cay, kiéu

ring khac nhau & Viét Nam: Vién Ngoc Hung (1985) va Nguyén Ngoc Lung (1989)
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lan dau tién st dung ham Schumacher mé phong sinh trudng chiéu cao Thong 3 14
Lam Ddng va dung phuong phap Affill dé phan chia cip dét cho kiéu rimg nay; Trinh
Dtrc Huy (1988) di str dung ham Gompertz mé phong sinh truéng chiéu cao binh quan
cong ring trong BO BE ving Trung tAm am bac Viét Nam va dung phuong phap Affill
dé xac dinh cac duong cong chiéu cao chi thi cho 5 cip dat phan chia; Vii Vin Nham
(1988) da str dung ham Korf mé ta sinh truong chiéu cao trdi rimg Thong dudi ngua
lam co s& phan chia cap dat; Bao Huy (1993, 1998) da dua ra phuong phap thay doi
dong thoi 2 tham s6 a va b trong ham Schumacher khi x4c dinh cac duong cong sinh
truong chiéu cao chi thi cho cac cip ning sudt rimg Bing Liang va rimg Téch & Tay
Nguyén; Vit Tién Hinh (1995) di tong két day du cac budce tién hanh phan chia cap dat
n6i chung, bao gdm: Lya chon chi tiéu phan chia cip dat, anh huong kiéu sinh truong
dén viéc phén chia cip dat, cac phuong phap phan chia cac duong cong chi thi cap dat,

kiém nghiém biéu cap dat, xac dinh cap dat ngoai thuc té.

3.1 Chi tiéu phan chia cip ning suat va thu thap so liéu

Ning suét ring biéu hién ddy du nhat thong qua ting trudong vé trit luong ciia 1am
phan (Zm), tuy nhién xac dinh Zm trong thuc té 12 khé khan; trong khi d6 cac loai chiéu
cao binh quan 1am phan lai c6 quan hé chit ché voi ting trudng va phan anh tét ning

suat ciia rimg trong trong timg giai doan sinh truong.

C6 hai loai chiéu cao binh quan 1am phan dugc sir dung dé 1am chi tiéu phéan cap ning

sut trong timg diéu kién quan 1y rimg cu thé:

- Chiéu cao binh qudn twong img voi cdy cé tiét dién ngang trung binh (Hg):
Hg duoc tinh thong qua Dg 1a dudng kinh tng véi cdy co tiét dién ngang
binh quén trong 1am phan. Hg thudng dugc sir dung dé 1ap biéu cap nang
suat trong diéu kién rimg cac khu rimg trong twong dbi dong nhat vé mat do,
chdm soc va khong tia thua

- Chiéu cao binh qudn tang tréi (Ho): Ho 1a chiéu cao binh quin cua tang cay
troi, thuodng duoc tinh binh quan tir chiéu cao cua khoang 20% sb ciy cao
nhat. Ho phan anh khach quan ning suit rimg va khong chiu anh huong cua
tia thua t?mg dudi, hodc mat do, do vay thuong duogc st dung trong 1ap biéu

cap ning suat trong trudng hop rimg cé tia thua hodc ca khi khong tia thua.

Thu thép s liéu dé 1ap biéu cap niing suit theo Ho nhw sau:
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O mdi diéu kién 1ap dia va tudi khac nhau tién hanh 1ap diém do dém chiéu
cao Ho, va lap lai 3 lan. Lap dia bao gé)m cac yéu td: Loai dat, vi tri dia
hinh, khi hau, do déc, ...
S6 diém do dém = S4 diéu kién 1ap dia x S6 tudi x 3 1an lap lai. Vi du cay
trong & 3 diéu kién khac nhau, rai & 10 tudi, véi 3 lan ldp, thi s& c6 90 diém
do dém.
Tai mdi diém do cao 20% cdy cao nhat (Ho) trén 0.1 ha (Khong phai lap 6
mau). Vi du trén ha c6 500 cay, thi s6 cdy can do cao Ho = 0.1x500x20% =
10 cay. Viéc xac dinh cdy cao nhat thong qua muc tric, va do cao cdy bang
cac dung cu do cao vdi do chinh xac 0.1m
DPong thoi ghi chép cac chi tiéu 1am phan, sinh thai, nhan tac lién quan
Pé thu thap s6 liéu 1ap biéu cap nang suat can chuan bi:
o Thudc do cao: May do cao Sunnto hodc Blumbleiss hodc Laser; néu
ciy O tudi nho c6 thé ding sao cé vach dén 0.1m
o Thudc do duong kinh: nén st dung thudc do chu vi suy ra duong
kinh, hodc kep kinh
o Ly lich rung tréng dé biét tudi, mat do tréng, qué trinh tia thua, cham

soc, ...
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Bang 3.1: Biéu thu thap sé liéu chiéu cao tang trdi dé |ap biéu cap ning suat
S6 thir tur diém: .....cvoveeveceeens LOAI: oo Tubi (ndm) (A): ........

MBS ta cac nhén t6 1Am phan, sinh thai:

' Dia hinh, khi hau

Loai dat Do dbc
Mau séc dat D6 cao s/v bién (m)
Nhén xét vé do tot xau Vi tri dia hinh (Bang,
cua dat chan, swon, dinh)
] Huwdéng phoi
pH dat P (mm/nam)
% két von, da noi T binh quan ndm
Lam phan
Mat d6 trong/ha Do tan che (1/10)
Mat do hién tai/ha Nhan xét tinh hinh sinh
truwdng
Tham thyc bi (Loai cay
chinh, % che phld mat
dat)
Nhan tac
S6 1an tia thwa Mb ta ché dd chdm séc
] (b6n phan, lam cé, bao
S6 cay da tia thwa/ha vé Itra, ...)
Po 20% ciy cao nhat (Ho) trén 0.1 ha:
D13 (cm) Ho (m) D13 (cm) Ho (m)

3.2 Lap biéu cap ning suit
Ttr s6 liéu diéu tra Ho theo cac diéu kién, tudi khac nhau va lip lai; tién hanh 1ap biéu

cAp nang suét dua trén quan hé Ho/A.

Cac budc tién hanh:

16



i.  Tinh chiéu cao binh quin Ho cho méi diém diéu tra, tao dwoc bj dir
liéu Ho theo tuoi (A)

Stt diém diéu tra Ho binh quan (m) Tubi (A)

1

2

ii. Mo hinh héa méi quan hé Ho/A theo dang ham sinh truwéng thich
hop:

Cay moc nhanh, chu ky ngin c6 thé 1a dang duong thing, cdy moc twong ddi chim,
chu ky tuong dbi dai thi ham mo phong co thé 1a dang duong cong. M6 hinh héa cod
thé bang cac phan mém Excel, SPSS, Statgraphics Plus. Chon ham thich hop véi hé sb
xé4c dinh R? cao nhét va duong 1y thuyét di qua trung tim dam may diém Ho/A.

Céc dang ham c6 thé dung mo phong quan hé Ho/A:

Dang ham dudng cong: Him mii: Ho = a. AP

Ham Schumacher: Ho = a.exp(—b.A™™)

Vi du minh hoa, 1ap m6 hinh Ho/A cua rirng téch theo ham Schumacher, véi 120 6 tiéu
chuan 1000m? tién hanh tinh toan Ho theo tudi, lap mé hinh Ho/A dang ham
Schumacher trong Statgraphics. Két qua cho thdy mé hinh nay rat phu hop, dudng

cong nan di qua trung tim ddm may diém s6 liéu Ho/A thuyc té

Estimation Results

Asymptotic 95.0%
Asymptotic Confidence Interval
Parameter |[Estimate  |Standard Error |Lower Upper
a 29.5537 2.2761 25.046 34.0614
b 491131 0.619868 3.6837 6.13893
m 0.792576  10.0947551 0.604918 0.980234

Analysis of Variance

Source Sum of Squares  [Df Mean Square
Model 23756.4 3 7918.79
Residual 359.388 117 |3.07169
Total 24115.8 120

Total (Corr.)  |2642.88 119

R-Squared = 86.4016 percent
R-Squared (adjusted for d.f.) = 86.1692 percent
Standard Error of Est. = 1.75262

Mean absolute error = 1.35575
Durbin-Watson statistic = 1.44464

Lag 1 residual autocorrelation = 0.274138

N =120

Ho = 29.5537*exp(-4.91131*A0.792576)

(3.1)
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Plot of Fitted Model

Hinh 3.1: M6 hinh Ho/A va dam may diém rirng téch

iii.  Phan cdp ndng suit:

Xac dinh sb cap nang suat: Tuy theo bién dong vé diéu kién 1ap dia thong qua Ho ma
phan chia s6 cap, thong thudng phan chia thanh 3 — 5 cap.

Chon mdt tuoi Ao co s& dé xét bién dong Ho: Tudi nay nén chon Ia tudi co so licu
quan sat nhiéu, 1a thoi diém ma cac 1am phan khac nhau da c6 sy phan héa chiéu cao

Ho 15 rét (quan sat trén biéu dd dam may diém Ho/A, ddm mAy r& quat rd)

Tinh toan Hoi cho mdi cdp ning sudt i ¢ tudi khao sat (A0): Tudi Ao 1a tudi c6 sb liéu
thu thap nhiéu va Ho twong ddi 6n dinh, tai Ao chia pham vi bién dong Ho theo sb cap

dé ¢ cu ly Ho mdi cap (K):

K = Ho max — Ho min (32)

S8 cap
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Tir ddy tinh dugce Hoi cho ting cip ning suét i tai Ao khao sat

Bang 3.2: Gia trj Hoi theo cap nang suét & tudi Ao
(Vi du chia thanh 3 cap)

Cap niang suat Hoi tai tu6i Ao

Gidi han Ho max

Cap nang suét | Ho max — % K

Gidi han Ho max - K

Cap nang suét Il Ho max — 3/2 K = Ho min + 3/2 K
Gidi han Ho min + K

Cap nang suét l1I Ho min + % K

Gidi han Ho min

Vi dy dbi véi rimg téch, chon Ao = 11, ¢c6 Ho bién dong tir 10 — 17m, chia thanh 3 cap
v6i cu ly K = (17 — 10)/3 = 2.3m. Tinh dugc cac Hoi gi6i han, giita cp tai Ao =11

Bang 3.3: Gia tri Hoi theo cap nang suat tai Ao =11 rirng téch
Cap nang suat Hoi (m) tai tuéi Ao = 11

Gi¢i han 17.0

Cép nang suat | 15.8

Gidi han 14.7

Cép nang suat Il 13.5

Gi¢i han 12.3

Cép nang suét IlI 11.2

Gi¢i han 10.0

Tinh toan mo6 hinh Hoi/A cho mdi cdp ning suat: Tir mo hinh Ho/A chung di lap &

trén, sir dung phuong phap Affill dé xac dinh cac tham s6 ctia mé hinh cho timg cap:

Vi du Ho/A c6 quan hé dang ham Scumacher: Ho = a.exp(—b.A™™), st dung
phuong phap Affill ¢ dinh tham s6 b va m; va thay d6i tham sd a, tao thanh cac ai cho

ting cip ning sut. Xac dinh duoc ai khi phuong trinh di qua toa d6 diém (Hoi, Ao):

Phuong trinh duong cong Ho/A giita cap va gi6i han cip di qua toa do (Hoi, Ao), tir

do co:

Hoi = ai.exp(—bAo™™)
suy ra ai = Hoi.exp(b.Ao™) (3.3
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C6 phuong trinh Ho/A giita cAp va gi6i han cap: Hoi = ai.exp(—bAo™™), tir md hinh

Hoi/A cho trung binh va gi6i han céc cip, 1ap duoc biéu cip ning suit

Bang 3.4: Biéu cap ning suét [oai .......

Cap nang | Ho (m) theo tudi (A) (nam)

suat 1 2 3 . . ) n

GH

GH

GH

GH

Vi du ddi voi rimg téch v6i mé hinh chung 1a Ho = 29.5537*exp(-4.91131* A0.792576)
Va céc gia tri Hoi tai Ao = 11, tinh dugc tham s ai theo cap nang suat. Tl day c6 duoc

mo hinh cho tirng cap nang suat va gidgi han cap:

Ho = ai*exp(-4.911*A%%%) v4i ai theo bang sau

Bang 3.5: Tham sé ai theo cap nang suat rirng téch

Cap ning suat ai

Gid¢i han 35.425
Cép nang suét | 32.994
Gidi han 30.563
Cép nang suét Il 28.131
Gidi han 25.700
Cép nang suét IlI 23.269
Gidi han 20.838

Tur cdc mo6 hinh Hoi/A & cac cap lap dugc biéu cap nang suat ring téch
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Bang 3.6: Biéu cap nidng suat rirng téch & Tay Nguyén
Cap nang | Ho (m) theo tudi (A) (nam)
suat 5 10 15 20 25 30 35 40 45 50
Gidi han 9.0 16.0 199 224 242 254 264 272 279 284
Cap nang suat | 8.4 14.9 186 209 225 237 246 253 259 264
Gi6i han 7.8 13.8 172 193 208 219 228 235 240 245
Cép néing suat Il 7.1 12.7 158 178 192 20.2 21.0 216 221 226
Gigi han 6.5 11.6 145 163 175 184 19.2 19.7 20.2 20.6
Cép nang suét Il 5.9 10.5 13.1 147 159 167 174 179 18.3 18.7
Gidi han 5.3 9.4 11.7 132 142 150 155 16.0 16.4 16.7
30.0
25.0
=== Gid¢i han
20.0 1 =>6=C3p nang suat |
% =l=Gidi han
* =@-C4p nang suat Il
15.0
Gidi han
Cap nang suéat Il
10.0 - Gidi han
5.0
5 10 15 20 25 30 35 40 45 50
A (nam)
Hinh 3.2: M6 hinh 3 cép nang suét rirng téch & Tay Nguyén
iv.  Kiém nghiém biéu cdp ning sudt:

Biéu cap nang suat can duoc kiém nghiém voi1 2 dicu kién:

- Hé théng phan cép bao dam dai dién toan bo céac diéu kién nghién ctru: Co

nghia lam hé thong duong phan cap bao phu toan bd dir lidu thyc té.

\%

duong Ho/A gi6i han trén cia cap I va va gidi han dudi cua cap III, néu

ching bao phu toan bd dam may diém thi bao dam duogc diéu kién nay.
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Déi véi vi du rimg téch, dudng gidi han trén cap I va dudi cap III phai bao phu toan bd
dam may diém Ho/A, chirng t6 né dai dién cho toan bd cac diéu kién cua rung téch &

Tay Nguyeén.

30.0
min
25.0 +*»
$¢
20.0 <&
? 3
£ 150 @ Ho
2
B GH trén cap |
10.0 GH dwéi cép Il
5.0
0.0
0 10 20 30 40 50
A (nam)

Hinh 3.3: Kiém tra dwong gidi han cap trén va dwdi véi dam may diém

- Muc d6 thich Gmg cta biéu cdp niang suat: Mot biéu phan cip ning suat
thich g khi trong qua trinh sinh truéng, mot 1am phan sé co duong sinh
truong Ho/A 1udn & trong pham vi ctia cap dé, khong co hién tuong thay doi

cap nang suat.

Vi dy dbi véi rimg téch, str dung sb liéu giai tich cdy binh quan tang tréi ¢ 10 1am
phﬁn: Nam Nung, Kon Tum, Krong Ana, Pttc Lap, Cu M’Gar, Buon Ja Vam va Ea
Kmat (trong d6 Ea Kmat c6 4 1am phan giai tich) khong tham gia lap biéu, v& tat ca
cac dudng thuc nghiém 1én biéu dd phan chia cap ning suat. Tir do thi cho thay sinh
truong Ho & cac 1am phéan da sb c6 cung hudng v6i hé thdng duong cong chi thi cip
nang sudt. Chi c6 1 1am phan c6 duong thuc nghiém cit dudng gii han khi vuot qua
tudi 7. Nhu vay biéu 1ap duogc chép nhan, do chinh x4c biéu cang cao néu st dung xac

dinh cap nang suat cac 1am phan c6 tudi trén 7.
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A (nam)

Hinh 3.4: Kiém nghiém sy thay d6i Ho/A ctia cac 1am phan

3.3  Sir dung biéu cap ning suat
Dé sir dung biéu cip ning suit theo moé hinh Ho/A, tién hanh:

- Céap ning suat dugc xac dinh thong qua chiéu cao binh quan tang troi, do
vy can do cao cac ciy trdi. S6 luong do cao khoang 20% s cAy cao nhat
trén 01 ha (Ho)

- Tinh chiéu cao binh quan troi Ho, va (g v&i tudi ctia 1am phan, tra vao biéu
cAp nang suat s& xac dinh duoc cdp ning suat. Trudng hop chua trong rirng
nhung mudn du tinh san luong, thi ¢ thé xac dinh cip ning suat théng qua
cac khu rimng trong trong khu vuc ¢6 cung diéu kién lap dia.

Nhu vy viéc xac dinh cap ning suat chi can do cao mot s6 cay cao nhét trong 16 rimg
trong, tuy nhién néu sir dung cac dung cu do cao, thi can phai do tinh can than dé bao

dam khong bi sai 1¢ch so véi thuc té.
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4 Mo hinh héa qua trinh sinh trwéng cay rirng

4.1 Muc dich thiét 1ap mé hinh sinh truéng va san pham cay binh quan cia
1am phéan

Sinh truéng, nang suat, san phim cua 1am phan 1a tong hop sinh truong, ning suét, san
pham cua cac cdy rimg. D4i v6i 1am phén ring trong déu tudi, thi cac duong cong
phan bd s cay theo dudng kinh, chiéu cao, thé tich & ting thdi diém tiém can véi
phan bd chuan; do d6 c6 thé sir dung gia tri sinh truéng, san pham cia cdy binh quan
1am phan nhu dudng kinh (Dbq), chiéu cao binh quéan (Hbq), thé tich binh quan (Vbq),
thé tich san pham (Vsp) dé suy ra cho 1am phan.

Mo hinh sinh trudng, san pham cay binh quan 14m phan (Dbq, Hbq, Vbq, Vsp) duoc
thiét 1ap quan hé voi tudi (A) va cac nhan t6 anh hudng dén sinh truong 1a mat 4o

(N/ha) va cap ning sut, biéu thi qua Ho

Thiét 1ap mo hinh sinh truéng va san phdm cdy binh quan 1am phan & mot cAu phan
quan trong trong 1ap biéu san lugng. Pong thdi thong qua d6 ciing phat hién cac quy

luat sinh trudng cta cdy rung lam co s¢ xéac 1ap cac bién phap lam sinh.

Phuong phéap 1ap mé hinh sinh truéng can phai ap dung mé hinh hoéa dé phat hién quy

luat, do vay thong ké va tin hoc 1a quan trong dé xay dung cac mé hinh nay.

4.2 Thu thip dir li¢u dé 1ap mé hinh sinh truwéng, sin phim cay binh quan
1am phan
Viéc thu thap s6 liéu can tién hanh theo tuan tu:

- Xac dinh s6 lugng diém diéu tra cdy binh quan 1am phan: Diéu tra cay binh
quan 1am phan can tién hanh trén cac cip ning suit di phan chia, rai theo
tudi trong sudt chu ky kinh doanh va dwogc lap lai. Vi du ¢6 3 cip ning suit,
chu ky kinh doanh 13 15 nim va 13p lai 3 lan; thi tong sé diém giai tich cay
binh quan 1a: 3 x 15 x 3 = 135 diém.

- Xac dinh nang suat ctia 1am phan diéu tra: Do cao 20% cay cao nhét trén 0.1
ha, tinh dugc Ho binh quan (Hobq), tra vao biéu Ho tuong tmg voi A, xac
dinh dugc cap ning suat 1am phan.

- Xac dinh cdy binh quan 1am phan: Po dém hé thong theo hang khoang 20%
sO cay trén 0.1 ha (n cdy). Mdi cdy do duong kinh D13. Tinh duong kinh
binh quan 1am phan (Dg) 1a dudng kinh tng véi ciy c6 tiét dién ngang binh
quan (gba):
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gbq _ & _ /4y Di? (4'1)

n n

Dg =2 /% = /2%2 (4.2)

- Giai tich cdy binh quan 1dm phan: Tai mdi diém giai tich 3 — 5 cay, cay giai

tich 1a cay c6 dudng kinh x4p xi Dg di xac dinh. Nhu vay tong s6 cdy giai
tich s& vao khoang 135 diém x 3-5 cay = 405 — 675 cdy. Chit ha cay va thu
thap cac chi tiéu cay giai tich & mdi diém, trude khi chit ha mo ta 1am phan
va do ban kinh tan theo 4 huéng (Rt). Céc chi tiéu thu thap bao gdm: D13, L
(chiéu dai); duong kinh Doi (chia than cay lam 5 — 10 phan bang nhau), do
duong kinh 1an luot sat gc (Doo), & 1/10 L 1a Do1, & 2/10 L 1a Doy, ... cho
dén 9/10 L 1a Dog, céc chi tiéu Doi dung dé tinh chinh xé4c thé tich cay binh
quan (Vbq); xac dinh vi tri dudng kinh dau nhé cho san pham (Dn), vi du
duong kinh déu nho 14 6cm thi sé cho thuong pham, do chiéu dai tir gbc chat
dén Dn c6 Ln, day 1a co s& dé tinh thé tich san phiam cua ciy binh quan
(Vsp). Néu 4p dung thiét bi Laser thi khong can phai chit ha cAy ma van ¢
thé do dém tit ca cac chi tiéu noi trén, do vay rat tiét kiém nguén luc va

khong tac dong dén rung.
beé 1ap biéu cap nang suat can chuan bi:

- Thudc do cao: May do cao Sunnto hoac Blumbleiss, néu cay O tudi nhé co
thé dung sao c6 vach dén 0.1m

- Thudc do duong kinh: nén st dung thudce do chu vi suy ra duong kinh, hoac
kep kinh

- Ly lich rung tréng dé biét tudi, mat do tréng, qua trinh tia thua, cham sdc, ...

- Biéu cap ning suit d3 lap

- Cua xdng hoic cua tay dé chit ha cay tiéu chuan

- Néu c6 thé duoc nén dung thiét bi Laser dé giam cong do dém ciing nhu

chit ha cay rimg lam anh hudng dén tai nguyén.
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Bang 4.1: Biéu thu thap sé liéu giai tich cay binh quan 1am phan
SO thi tw diém: ..ovvevvververieirnen,

Cdc chi tiéu lim phén

Loai Dg (cm)

A (nam) N (cay’/ha)

Ho (m) Mat d6 trong/ha

Cép nang suat Tham thwe bi (Loai cay
chinh, % che phu mat
dat)

Do tan che (1/10) Nhan xét tinh hinh sinh
truwdng

M6 té cac nhan té lam phcin, sinh thai:

Dét dai Dia hinh, khi hau

Loai dat Do dbc

Mau sac dat Do cao s/v bién

Nhan xét vé do tét cau Vi tri dia hinh (Bang,

clia dat chan, swdn, dinh)

Hwéng phoi

pH dat P (mm/n3m)

% két von, da noi T binh quan n&m

Nhan tac ‘ ‘ ‘

S6 1an tia thwa Mé ta ché dd cham soc
_ (b6n phan, lam cé, bao

S6 cay da tia thwa/ha vé Itra, ...)
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Do cdy gidi tich binh qudn ldm phan

Chi tiéu Cay 1 Cay 2 Cay 3

Rt bac (m)

Rt déng (m)

Rt nam (m)

Rt tay (m)

D13 (cm)

L (m)

D00 (cm)

D01 (cm)

D02 (cm)

D03 (cm)

D04 (cm)

D05 (cm)

D06 (cm)

D07 (cm)

D08 (cm)

D09 (cm)

Dn (cm)

Ln (m)

4.3 Mo hinh héa qua trinh sinh truéng, san pham cay binh quan lam phéin

Tir s6 liéu giai tich cdy binh quin 14m phan & mdi diém, tdp hop dé tinh cac gia tri
binh quan cho ting diém. Tir d6 1ap cac mo hinh sinh truong, san pham cia ciy binh
quan. M6 hinh hoa sinh truéng la mé phong qua trinh sinh truedng cta cay binh quan
1am phan, thong qua phat hién qua trinh niy s& gitp cho viéc xac dinh cac thoi diém
tac dong 1am sinh phu hop va chu ky kinh doanh hop 1y nham nang cao san luong
rimg; dong thdi mo hinh sinh truéng cdy binh quén 1a co s& dé du bao sinh truong, san
luong cua ca 1am phan déu tudi. Trén co so d6 xac dinh mbi quan hé giita cac luong
ting trudng thuong xuyén va binh quan, tir ddy s& tim dugc tudi ning suit toi da va

thanh thyc s luong.
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Tinh toan cac chi tiéu binh quan

- Dg, H: Binh quén cua cac cay giai tich cia mdi diém

- Ho: Gia trj chiéu cao binh quan troi & mdi diém xac dinh qua 20% cdy cao nhét

- St: Dién tich tan binh quan ciia cac cdy giai tich & mdi diém, dién tich tan mdi
cay dugc tinh qua ban kinh tan do 4 hudéng (Rti)

- Vbq: 14 thé tich binh quan clia cac cdy binh quan 1dm phan & mdi diém. Thé tich
ctia mdi cdy binh quan 1am phan duoc tinh theo coéng thirc chia cdy 1am 5 - 10
phan doan béng nhau. Vi du chia than cdy thanh 5 phéan doan, mdi doan cb
chiéu dai 1a L/5: (Trong cac cong thirc sau duong kinh da dugc quy vé& m va thé
tich duoc tinh la m®)

Vbg = Z={(D00 + DO1)? + (D01 + D02)? + (D02 + DO3)? + (D03 + D04) + (D04 +0)?}  (4.3)

- Vsp: La thé tich san pham cia cdy binh quan tmg v6i mot dudng kinh dau nho

cho truéc, cach tinh:
Vsp = nlL—:(Doo + Dn)? (4.4)

- AN, Cép nang suét: La chi tiéu tudi, mat do, cép nang suat tai diém diéu tra.
- Nopt: La mat do cay tdi vu Gmg voi cdy binh quan 1am phan. Nopt duogc tinh
théng qua St binh quéan:

10.000
St

Nopt =

Bang 4.2: Céc chi tiéu cay binh quan |1am phan

Cac chi tiéu | Piém 1 Piém 2 . } . Piém n

binh quan

Dg (cm)

Hg (m)

Ho (m)

St (m?)

Vbg (m?)

Vsp (m3)

A (nam)

N (cay/ha)

Cap néing

suét
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ii.

Mb hinh héa sinh trwéng ciia ciy binh quin 1am phan

Mo hinh sinh truéng cdy binh quan thudng xac dinh theo cac nhan t6 D, H va V,
Trong d6 mé hinh sinh trudng thé tich (V) 1a quan trong nhat, vi thong qua mé hinh
gitp xac dinh qua trinh sinh trudng toan dién cua cay rung. M6 hinh nay thuong duoc

mo phong tét bang ham Schumacher.

Vi du trén co s& 120 cip sb liéu sinh truong thé tich (V) theo tudi (A) cua cay téch &
Tay Nguyén, stir dung ham Schumacher (V = a. exp(-b A™) mo ta quy luét sinh truéng
thé tich binh quan 14m phan. Véi tham sé m duoc do tim téi wu, két qua thu duoc

phuong trinh ¢ t6 hop tham sb ¢6 hé sd tuong quan cao nhét va sai sd bé nhat:
In(V) = 3.465 - 10.689 A3 (4.6)
Hay: V =31.980 Exp(-10.689 A?3) 4.7)
Véi: N =120 r=-0917 Fr=619.60 o<0.01 Sy/x=10.399

Mo hinh Schumacher mo ta rat tot quy luat sinh trudng thé tich cay téch. Tir mé hinh
nay dé dang xac dinh qua trinh sinh trudng thé tich binh quin 14m phan. Tir ham nay,
suy dién dugc cac ham ting trudng twong tng lam co s& xac dinh cac thoi diém quan
trong ctia cay téch:
Ham ting truwéng thwong xuyén hang nam va tuoi dat ning sudt téi da:
Tubi dat ning suét (A1) duoc xac dinh trén co s¢ luong ting ting truong thudng xuyén
(Zv) dat cuc dai. V&i ham Zv dugc xac dinh qua ham sinh truong:

Zv =V’ = {31.980 Exp(-10.689 A03)}’ (4.8)
Pao ham béic nhit Zv cho triét tiéu tim duogc A1

Zv’ =0 = A1 =(bm/(1+m))¥m (4.9)

Suy ra A1 =20 nam

Trong truong hop muc tiéu diéu ché rimg trong téch 1a gd nho dén gd vira, c6 thé lay
tudi dat ning suat t6i da 1am co sé xac dinh chu ky kinh doanh, vi ¢ thoi diém nay
rung dat duoc nang suat thudng xuyén cao nhat. Nhw vdy chu ky kinh doanh téch theo

muc tiéu go nho-vira nén lay la thoi diém thé tich dat nang suat toi da hodac sau do mot

29



cap tuéi: Tir 20 dén 25 nam la hop Iy. Néu kinh doanh g 16m, thi tudi A1 = 20 nim la
thoi diém can tia thua manh dé thuc dy sinh truéng duong kinh va chiéu cao cdy rimg

dé dat duoc san phém cao va nhanh hon.
Ham ting trwéng binh quén va tuoi thanh thuc sé lwong:

Tudi thanh thuc s6 lugng (A2) duge xac dinh trén co so lugng ting ting truéng binh

quan dat (Av) cuc dai va bang (Zv). V6i ham Av duoge xac dinh qua ham sinh trudng:
Av = V/A = {31.980 Exp(-10.689 A3)}/A (4.10)
Pao ham bac nhit Av cho triét tiéu tim duogc Az
AV’ =0 = Az =(bm)¥m (4.11)
Suyra A2 =49 nam

Trong trudng hop muc tiéu didu ché rimg trong téch 1a gd 16n, thi tudi thanh thyc s6
luong s& 14 co so xac dinh chu ky kinh doanh, vi ¢ thoi diém nay rimg dat duoc ning
suét binh quan cao nhit, rung o1 dung tdt diéu kién hoan canh, hiéu qua san luong tdi
uwu. Nhwe vay chu ky kinh doanh téch theo muc tiéu go”~ Iém dwoc xdc dinh la thoi diém
tang truong binh qudn thé tich dat cuc dai hodc sau d6 mot cd'p tuéi: Tir 50 dén 55

nam la phu hop voi quy ludt sinh truong, san lwong.

Bang 4.3: Sinh trwéng, tang trwdng thé tich binh quan cay téch

A (nam) V (m3) Zv (m3/nam) Av (m3/nam)
5 0.044 0.009
6 0.062 0.018 0.010
7 0.082 0.020 0.012
8 0.104 0.022 0.013
9 0.127 0.023 0.014
10 0.151 0.024 0.015
11 0.175 0.025 0.016
12 0.201 0.025 0.017
13 0.226 0.026 0.017
14 0.252 0.026 0.018
15 0.278 0.026 0.019
16 0.305 0.027 0.019
17 0.332 0.027 0.020
18 0.358 0.027 0.020
19 0.385 0.027 0.020
20 0.412 0.027 0.021
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A (nam) V (m3) Zv (m3/nam) Av (m3/nam)
21 0.439 0.027 0.021
22 0.466 0.027 0.021
23 0.493 0.027 0.021
24 0.520 0.027 0.022
25 0.546 0.027 0.022
26 0.573 0.027 0.022
27 0.600 0.027 0.022
28 0.626 0.026 0.022
29 0.652 0.026 0.022
30 0.678 0.026 0.023
31 0.705 0.026 0.023
32 0.731 0.026 0.023
33 0.756 0.026 0.023
34 0.782 0.026 0.023
35 0.808 0.026 0.023
36 0.833 0.025 0.023
37 0.858 0.025 0.023
38 0.883 0.025 0.023
39 0.908 0.025 0.023
40 0.933 0.025 0.023
41 0.958 0.025 0.023
42 0.982 0.025 0.023
43 1.007 0.024 0.023
44 1.031 0.024 0.023
45 1.055 0.024 0.023
46 1.079 0.024 0.023
47 1.103 0.024 0.023
48 1.126 0.024 0.023
49 1.150 0.023 0.023
50 1.173 0.023 0.023
51 1.196 0.023 0.023
52 1.219 0.023 0.023
53 1.242 0.023 0.023
54 1.265 0.023 0.023
55 1.288 0.023 0.023
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0.030

0.025 +

0.020 +

2v, Av (m3/nam)

0.015 +

—&— Zv (m3/nam)

~—— Av (m3/nam)

0.010

0.005

A (nam)

Hinh 4.1:Quan hé Zv va Av va tudi dat nang suét t6i da va tudi thanh thuc sb lwong

iii. M@ hinh hoa qué trinh sinh truéng ciy binh quéin 1am phin theo cip ning

suat

Qua trinh sinh truéng cua ciy binh quin phu thudc vao cip ning suat, do d6 dé du
bao sinh trudng, san lugng can md hinh hdéa qua trinh nay theo cip ning suat. Trong
khi ¢6 Ho phan anh cap ning suét, déng thoi mat do (N) ciing lam thay ddi gia tri sinh
truong binh quan 14m phan. Vi viy qué trinh sinh truéng D, H, V , Vsp binh quan cin

dugc mo hinh hoa theo cac bién s6 A, Ho va N.

Cac loai m6 hinh sau dugc udc lugng dé du bdo sinh trudng, san pham cua cdy binh

quan 1am phan

Dbg = f(A, Ho, N) (4.12)
Hog = f(A, Ho, N) (4.13)
Vg = f(A, Ho, N) (4.14)
Vsp = f(A, Ho, N) (4.15)
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Tir két qua cic mo hinh nay c6 thé wdc luong, du bao cac chi tiéu sinh truéng va san
pham cua ciy binh quan 1am phan theo tudi, theo cip ning suit khac nhau va theo mat
d6. Cac mo hinh trén 1a ham da bién tuyén tinh hodc phi tuyén tinh, viéc wdc luong
can dugc tién hanh trong SPSS hoic Statgraphics dé do tim duoc ham téi wu bao dam
c4c tiéu chudn thdng ké. Tir cac mo hinh nay, du bao duoc cac gia tri sinh trudng cay

binh quin 1dm phan theo tudi, cap ning suat va mat dé khac nhau.

Dué6i day 1a minh hoa két qua mé hinh hoa cac qua trinh sinh truong cdy binh quan
1am phan téch ¢ Tay Nguyén.

MO hinh sinh truong dwong kinh binh qudn lim phan (Dyg):

Estimation Results

Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter |Estimate Standard Error |Lower Upper
bo 7.08054 1.77397 3.56696 10.5941
bl 0.0719838  |0.048477 -0.0240311 0.167999
b2 -0.164904  10.0300709 -0.224463 -0.105345
b3 0.683791 0.0776932 0.52991 0.837672
Analysis of Variance
Source Sum of Squares | Df Mean Square
Model 40985.3 4 10246.3
Residual 666.251 116 |5.74355
Total 41651.5 120
Total (Corr.) [5320.28 119

R-Squared = 87.4771 percent

R-Squared (adjusted for d.f.) = 87.1533 percent
Standard Error of Est. = 2.39657

Mean absolute error = 1.73487

Durbin-Watson statistic = 1.71966

Lag 1 residual autocorrelation = 0.134461

Dg = 7.08054*A”0.0719838*N"-0.164904*H0"0.683791 (4.16)

Tir mé hinh nay cho thy quy luat bién d6i sinh truong duong kinh binh quan 1am

phan nhu sau:

- Qua trinh sinh truéng Dg ting theo tudi

- Trong pham vi mot tudi va cdp ning suit thi Dg giam khi mat do gia ting. Do
vay diéu chinh mat d6 thich hop 1a can thiét dé thic ddy sinh truong duong kinh
trong ting giai doan tudi va cho tig cap ning suét cu thé

- Trong cung mot tudi va mat do thi Dg tang theo chiéu tbt 1én cua lap dia. Vi
vy chon 1ap dia thich hop 13 quan trong dé bao dam san pham dat tiéu chuan
duong kinh dép tmg duoc yéu cau cong nghé.
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Plot of Fitted Model
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Hinh 4.2: Bién dbi Dy theo A, N va Ho
M6 hinh sinh trwong chiéu cao binh quan 1am phan (Hg)
Estimation Results
Asymptotic 95.0%
Asymptotic Confidence Interval
Parameter | Estimate Standard Error _ [Lower Upper
bo 0.73446 0.0558965 0.623749 0.84517
bl 0.0478463 10.0139395 0.0202373 0.0754553
b2 0.01591 0.0086741 -0.00127018  |0.0330902
b3 1.00523 0.0222054 0.961245 1.04921
Analysis of Variance
Source Sum of Squares  [Df Mean Square
Model 21132.5 4 5283.11
Residual 26.4493 116 |0.228011
Total 21158.9 120
Total (Corr.)  |2616.23 119
R-Squared = 98.989 percent
R-Squared (adjusted for d.f.) = 98.9629 percent
Standard Error of Est. = 0.477505
Mean absolute error = 0.337241
Durbin-Watson statistic = 1.96612
Lag 1 residual autocorrelation = 0.0130924
Hg = 0.73446*A0.0478463*N"0.01591*H0”1.00523 (4.17)
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Tir md hinh nay cho thdy quy luit bién ddi sinh trudng chiéu cao binh quan 1am phan

nhu sau:

- Qua trinh sinh truéng Hg tang theo tudi

- Trong pham vi mot tudi va cdp ning suat thi Hg gia ting khi mat do gia ting.
Trong khi d6 Dg lai suy giam, va nhu vay kich thudc hinh than s€ khong can
doi.

- Trong cing mdt tudi va mat do thi Hg ting theo chiéu tét 1én cua 1ap dia.

Plot of Fitted Model
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Hinh 4.3: Bién dbi Hg theo A, N va Ho

M@ hinh sinh trwéng thé tich cay binh quan 1am phan (Veq)

Estimation Results

Asymptotic 95.0%
Asymptotic Confidence Interval
Parameter |Estimate Standard Error |Lower Upper
bo 0.0143973 |0.0151198 -0.0155495 0.044344
bl 0.0619224 |0.101014 -0.13815 0.261995
b2 -0.464663  |0.0963866 -0.655569 -0.273757
b3 2.0615 0.223087 1.61965 2.50335

Analysis of Variance

Source Sum of Squares | Df Mean Square
Model 15.6106 4 3.90265
Residual 0.997167 116 10.00859626
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Total 16.6078

120

Total (Corr.) [9.76345

119

R-Squared = 89.7867 percent

R-Squared (adjusted for d.f.) = 89.5226 percent

Standard Error of Est. = 0.092716
Mean absolute error = 0.047889
Durbin-Watson statistic = 1.76662

Lag 1 residual autocorrelation = 0.107452

V =0.0143973*A”0.0619224*N"-0.464663*H0"2.0615

Tir m6 hinh nay cho thiy quy luat bién d6i sinh truong thé tich binh quan 1am phéan

nhu sau:

- Qua trinh sinh truéng V ting theo tudi

- Trong pham vi mét tudi va cip ning suat thi V giam khi mat do gia ting, dong

thoi voi nd 1a Dg ting va Hg giam. Nhu vy cho thiy cho du c6 gia ting mat do

thi Hg tang, nhung két qua cudi cung da lam cho san luong giam. Do vay diéu

chinh mat do thich hop 1a can thiét dé thuc day gia ting san luong.

- Trong cung mot tudi va mat do thi Vv tang theo chiéu tét 1én cua lap dia. Vi vay

chon 13ap dia thich hop 1a quan trong dé bao dam co6 duge san luong cao va co

hiéu qua kinh té.

Plot of Fitted Model
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Hinh 4.4: Bién ddi Vi, theo A, N, Ho
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M@ hinh sinh trwéng thé tich san pham cay binh quan 1am phan (V)
Estimation Results

Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter |Estimate Standard Error | Lower Upper
bl 0.0105765 |0.0111111 -0.0114305 0.0325836
b2 0.0586358  |0.100922 -0.141254 0.258526
b3 -0.469435  |0.096326 -0.660221 -0.278649
b4 2.05792 0.222784 1.61666 2.49917
Analysis of Variance
Source Sum of Squares  [Df Mean Square
Model 7.64898 4 1.91224
Residual 0.488829 116 [0.00421404
Total 8.1378 120
Total (Corr.) |4.78409 119

R-Squared = 89.7822 percent

R-Squared (adjusted for d.f.) = 89.5179 percent
Standard Error of Est. = 0.0649157

Mean absolute error = 0.0335476
Durbin-Watson statistic = 1.76738

Lag 1 residual autocorrelation = 0.107086

Vsp = 0.0105765*A0.0586358*N"*-0.469435*H0"2.05792 (4.19)
Tir md hinh nay cho thiy quy luét bién d6i sinh truéng thé tich san pham cua cdy binh

quan 1am phéan giéng nhu quy luat bién di thé tich:

- Qua trinh sinh truéng Vs ting theo tudi

- Trong pham vi mot tudi va cAp ning suat thi Vg giam khi mat do gia ting. Nhu
vay cho thiy cho du co gia ting mat 6 vuot qua toi wu thi két qua cudi cing sé
1am cho san lugng giam. Do vay diéu chinh mat do thich hop 1a can thiét dé
thuc day gia tang san luong.

- Trong cung mot tudi va mat do thi Vyp tang theo chiéu tét 1én cua 1ap dia.

Tir cac mo hinh trén ¢6 thé dy bao sinh truéng duong kinh, chiéu cao, thé tich cdy binh
quan cho timg cip ning suat; thong qua biéu cip ning suit xac dinh duoc hai bién A
va Ho va tng v&i mat do thuc té. Néu thay bién N thyc té bang mat do tdi wu (Nopt) thi

s€ du bao dugc sinh truong to61 uu ciia cay binh quan 1am phan.

5 Mo hinh mat d¢ rimg

5.1 Vai tro cia mat dé rirng (N) va co sé md hinh hda mat ao ti wu (Nopt)
Phung Ngoc Lan (1986-1992) cho thay mat do anh hudng tryc tiép dén ting trudng va
san luong ring. San lugng rimg 13 mot ham sb phu thudc vao hai bién sb: luong ting

truong ca thé va mat do 1am phan. Tinh phirc tap cua viée xac dinh mat do t6i vu 1a
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phai tim ra dugc mat do ma & dé co sy dung hoa giita lugng ting trudng ca thé va mat

do quén thé dé ham sb san luong dat téi gia tri cyc dai.

Nguyén Ngoc Lung (1987-1989) trong cong trinh vé Diéu tra rirng Théng Pinus kesiya
Viét Nam lam co s6 to chire kinh doanh di ban vé 1y thuyét “chu dong diéu khién mat
d6 theo muc tiéu diéu ché”, tac gia di tong hop lich str nghién ctru vé khoang sdng va

mat d6 tdi vy, cho thiy c6 4 hudng nghién ctru chu yéu:

- Hiéu qua ctua mét do ban diu dén ning suét ring (Vaculynk 1980, Chiabera
1982, Kairukstis 1983, Piskun 1984...).

- Ly thuyét vé& khoang sdng, khong gian sinh trudong va mat do toi vu (Stohr
1968, Thomasius 1972, Chiabera 1978, Kairukstis 1980).

- Nang suat t6i vu va mo hinh hoa ching (Assmann 1961, 1963, 1964; Svalov
1979, Antanaichis 1966, 1983).

- Ly thuyét diéu khién rimg bang tia thua nudi dudng (Sennov 1971, 1975;
Stefancik 1984).

Theo Kairukstis (1980) viéc nghién ctru anh hudng cua d6 day t6i luong ting truong
t6i da t6i nay cho két qua trai ngugc nhau, vi vay 6ng da khang dinh hudng sir dung
dién tich hinh chiéu tan 14 dé t6i vu hoa mat do can duoc phat trién. Trén co s do
Nguyén Ngoc Lung da xay dung quy luat vé nhu cau khong gian dinh dudng t6i wu,
mo hinh héa nhu cau sir dung khong gian dinh dudng va mat d6 hop 1y cho ring

Thong 3 14 Lam Pong theo mo hinh Kairukstis.

Pham Ngoc Giao (1989, 1996) théng qua nghién ctru dong thai ciu trac sb ciy theo c&
kinh di xay dung mo hinh mat d6 tdi wu tho ring Thong dudi ngya (Pinus massoniana
Lamb) vung Péng Béc. Vil Tién Hinh (1989) di xay dung tiéu chuan rimg trong khép
tan, va ndm 1995 ding trén goc do san luong rung da néu l1én: Mat do tdi wu 1a mat do
tai d6 1am phan cho trit luong, tong tiét dién ngang hay ting truéng 1am phan trén don
vi dién tich cao nhét. Theo khai niém nay, bat ky mdt phuong phap xac dinh mat do
ndo, du tryc tiép hay gian tiép lam ting san lwong déu duogc coi 1a phuong phéap xac
dinh mat d6 toi wu. Vii Tién Hinh (1995) di cho thdy mat 6 1am phan c6 anh hudng
1d nét dén san lugng, dic biét 1a dén sinh truong duong kinh. Do dé tac gia luu ¥ viée
tim hiéu quy luat bién ddi ciia mat do, vi day 1a co so xac dinh bién phép tac dong hop
Iy dé 1am phéan dat san luong cao nhét. Trong d6 mat do bién doi theo tudi, didu kién

lap dia, hai nhan t6 nay dugc phan anh téng hop bang kich thudc binh quan cua cay.
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Phan Hoang Dong (1997) trinh bay quy trinh chim soc va tia thwa rimg Thong dd dé
nghi sir dung dang ham cua S.Anders (1982) dé xac dinh mat do theo chiéu cao véi
dién tich choan ché téi wu cho rimg Théng 3 14 (Pinus khasya) tai Da Lat: N = a + by/H
+ bo/H? + ba/H3,

Diém qua cac quan diém va cac nghién ctru di c6 cho thiy san lugng rimg phu thudc
chat ché vao mat do, no bién déi tir mat do tré)ng rung ban dau cho dén mat do sau tia
thwa va mat do cudi cung khi khai thac. Ngoai ra trong khoa hoc san luwong, ning suat
rimg c6 thé dat cao nhét khi rimg dugc diéu tiét vé mat do tdi wu trong qué trinh sinh
truong. Vi vay nghién ctru bién doi mat do va xay dung mé hinh mat do t6i vu 1a mot

ndi dung quan trong cua nghién ctru san lugng rung

Trong qua trinh kinh doanh rimg thuan loai déu tudi, bién phap 1am sinh hét strc quan
trong 13 diéu khién mat d6 rimg theo muc tiéu diéu ché. O ting giai doan sinh trudng,
rimg phai dugc diéu tiét mat do dé bao dam khong gian dinh dudng cho cdy ring sinh
truong phat trién tot nhat, dap ung duoc muc dich kinh doanh khi khai thac chinh, 1am
cho rung lgi dung duoc tdi da tiém nang lap dia, ndng suét san lugng cao, rut ngén
dugc chu ky kinh doanh...d6ng thoi loi dung san phim trung gian trong chit tia thua.
Nhu vay viéc xac dinh mat do t8i wu 14 mot ndi dung hét stre can thiét phuc vu cong
tac tia thua va du doan sy bién d6i mat do, san luong. Mat do tdi wu can duge xac dinh

theo muc ti€u diéu ché cuy thé, voi don vi 1a tudi va cap nang suat.

C6 nhiéu phuong phap xac dinh Nopt, mdi phuong phap dua trén cac co s¢ khac nhau
dé xac dinh mat d6 téi vu nhu thong qua dién tich dinh dudng, do dﬁy, tdng truong,
dién tich tan 14... Nhung du 13 phuong phap nao, déu c6 mot muyc tiéu chung 1a xéac
dinh mat d6 dé 1am phan cho san luong, ting trudng trén mot don vi dién tich 1a cao
nhat, rimg dap Gmg tot nhat muc dich kinh doanh. Trong cac phuong phap trén, mat do
t6i wu xac dinh qua dién tich tan 14 dugc sur dung rong rai nhét do viéc thu thap s6 liéu
don gian hon, ngoai ra nhiéu nghién ctru da cho thay dién tich tan 14 1a mot chi tiéu
phan anh kha tot yéu cu khong gian dinh dudng cua ciy ring trong timg giai doan

sinh truong va diéu kién hoan canh khac nhau.
Str dung phuong phap L. Kairukstis: Notp xac dinh qua di¢n tich tan 14 binh quan cta
mot ciy dap Gmg muc tiéu didu ché (quy cach, chat luong) theo tudi va cap dat Stopt:

10000

Nopt =
P Stopt

(5.1)
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Trong d6 Stopt thay ddi theo tudi va cdp ning suat, dugc mé hinh hoa duéi dang Stopt =
f(A, Ho), trong d6 Ho phan anh cip ning suit; va nhu vay Nopt s& thay ddi theo tudi va

cap nang suat.

5.2 M6 hinh héa mat dd téi wu
M6 hinh Nopt theo tudi va cip ning sut can dugce du bao qua mé hinh dién tich tan 14
t6i wu Stopt = f(A, H0). Tir ddy x4c dinh duoc mo hinh Nopt theo tudi va cp ning suét:

10.000

Nopt = FAH)

(5.2)

Trén co s& Stopt binh quan cua cay ti€éu chuan va so liéu A va Ho tuong ing cia 1am
phan, thiét 1ap mot sO mo hinh quan hé Stop=f(A, H0) véi nhi€u kiéu ham khac nhau
va lya chon mo hinh toi vu theo cac tiéu chuan thong ké 1a R? 16n nhat va cac tham so

tdn tia véi mire P < 0.05

Vi du dbi véi rung téch, da thu thap s6 liéu 42 6 tiéu chuan, cac 6 rai trén cac diéu kién
hoan canh, phan bd & cac tudi; tinh dién tich tan binh quan cua cac cay da chon Iya
duogc gia tri Stopt cho ting 0.

M6 hinh bién déi dign tich tan |4 téi wu ciia cay binh quan (Stopt)

Estimation Results

Asymptotic 95.0%

Asymptotic Confidence Interval
Parameter |Estimate Standard Error | Lower Upper
bl 0.0599158  |0.0508525 -0.0413878 0.161219
b2 1.9857 0.411993 1.16496 2.80643
b3 0.0286467 |0.161971 -0.294017 0.35131
Analysis of Variance
Source Sum of Squares  [Df |Mean Square
Model 19671.3 3 6557.1
Residual 4302.21 75 |[57.3629
Total 239735 78
Total (Corr.)  |9185.37 77

R-Squared = 53.1623 percent

R-Squared (adjusted for d.f.) = 51.9133 percent
Standard Error of Est. = 7.57383

Mean absolute error = 5.243

Durbin-Watson statistic = 1.59025

Lag 1 residual autocorrelation = 0.203176

Stopt = 0.0599158 Hol-9857 A0.0286467 (5.3)
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Stopt

80

60

20

Hinh 5.1: Bién dbi Stop theo Ho va A

Plot of Fitted Model

10 15 20

Tir day xac dinh duoc mo hinh Nopt rirng téch:

Nopt =

10*

25

30

0.05991H19857 A0.02864

A=25.0

Tt mod hinh nay, két hop vdi bi€u cap nang suat xac dinh dugc Nopt theo tudi va cap

nang suat. Tur Nopt da xac dinh, st dung cdc mod hinh sinh truédng, xac dinh dugc sinh

truong binh quan 1am phan Dg, Hg va Viq tuong tng.
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Bang 5.1: Mat d6 t6i wu va sinh trwdng binh quan 1am phan rirvng téch theo cap nang suat, tubi
Cap nang suat | C4p nang suat |l Cap nang suat lll
A (nam) | Ho (m) Noptl (c/ha) Dg(cm) Hg(m) Vbg(m3) | Ho(m) Nopt2(c/ha) Dg(cm) Hg(m) Vbg(m3) | Ho(m) Nopt3(c/ha) Dg(cm) Hg(m) Vbg(m3)
5 84 2345 9.5 7.6 0.034506 7.1 3218 8.0 6.5 0.021442 5.9 4691 6.6 5.4 0.012172
10 14.9 727 17.9 13.8  0.205062 12.7 998 15.3 11.8 0.127428 10.5 1454 12.6 9.8 0.072333
15 18.6 466 23.0 17.4  0.404737 15.8 640 19.6 149 0.251508 13.1 933 16.2 12.4 0.142766
20 20.9 367 26.5 19.8 0.586534 17.8 503 22.6 16.9 0.364479 14.7 734 18.6 14.1 0.206893
25 22.5 315 29.1 215 0.744079 19.2 432 24.7 18.4 0.462379 15.9 629 20.4 15.3 0.262465
30 23.7 282 311 22.8 0.879763 20.2 388 26.4 19.5 0.546695 16.7 565 21.8 16.2 0.310326
35 24.6 261 32.7 23.8 0.997265 21.0 358 27.8 20.4 0.619712 17.4 521 22.9 16.9 0.351774
40 25.3 245 34.0 24.6  1.099906 21.6 336 28.9 21.1 0.683495 17.9 490 23.9 17.5 0.387979
45 25.9 233 35.1 254 1.190384 221 320 29.9 21.7 0.739719 18.3 466 24.7 18.1 0.419894
50 26.4 224 36.1 26.0 1.270833 22.6 307 30.7 22.2 0.789710 18.7 447 254 18.5 0.448271
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933
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O day mat do t6i wu can duoc hiéu 1a “Mat d6 hop 1y”. Vi theo Nguyén Ngoc Lung

(1987):” M6 hinh xdc dinh mdt do sur dung khong gian sinh truong goi la “mdt do hop

Iy vi thwce chat |

a

NG«

161 wu t0i thiéu” do gidi han t6i wu qud réng. Tir d6 dang tiép tuc

cdc muc thang mdat do cao dan dé tim luwong tang truong Zvmax va con doi hoi thoi

gian va quy mé khdo nghiém. Mdc khdc cdc tién bé kj thudt méi dwoce dp dung do

chon loc cay theo huong troi, tan nho nén dan dan mdt do toi wu sé duwoc ndng theo

san luwong”.
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6 Sinh truéng trir san lwong 1am phin

Sinh trudng trit lwong 14m phan bién dodi kha phurc tap. Trong qué trinh sinh trudng,
ciy ring gia tang thé tich di dong gdp vao gia tang trir san lugng 1am phan. Tuy nhién
cling trong qua trinh phét trién, tia thua ty nhién va nhan tao di 1am cho trit lugng
giam ¢ nhitng thoi diém nhét dinh. Pong thoi voi né 14 anh huéng cta cAp ning suat
va cac nguyén nhan ty nhién khac di 1am bién dong trit luong, thay d6i ting truong
1am phan. Vi vay nghién ctru sinh trudéng trit lwong, ting trudong 1am phan voi chu ky
kinh doanh dai 13 mét vin dé khé phirc tap, doi hoi phai cé theo doi thudng xuyén trén

cac 6 dinh vi lau dai.

Mot cach tong thé, bién doi trit san lugng 14m phan 13 tong hop nhiéu nhan t4, trong d6
quan trong nhét 13 toc d6 sinh truong ciia cdy rimg & ting giai doan, sy bién d6i mat
d6 va tac dong ciia cap ning suat. Vi vy dé nghién ciru bién doi trir san luong 1am
phan c6 thé dua vao nghién ctru bién ddi sinh truong cay binh quan 1am phan, bién doi

mat d6 cho timg cap ning suit cy thé.

Pong thoi ddi véi ring thuan loai déu tudi, quy luat phan bd sé cay theo cip kinh,
chiéu cao, thé tich thuong tiém can chuan, do dé c6 thé str dung sinh truéng binh quéan

1am phan dé du béo sinh trudng trit san luong.

Két hop v6i no6 1a quy ludt gidm mat do theo tudi va cép nang suét s& ho trg cho viée
du bao nang suét san lugng rimg. Va véi rimg déu tudi, trong mot giai doan chi c6 mot
tang rung chinh thi quy lut phat trién tan 14, khong gian dinh dudng cta cdy binh
quan ciing tiém cin chuan, do d6 c6 thé dua vao d6 ma xac dinh moé hinh mat do thich

hop, t6i uu.

Ttr mo hinh sinh truéng binh quan va mat d6 t6i vu du bao dugc trit san luong t6i v,
hodc c6 thé du bao duoc trit san lugng trung binh tng véi mot mat do thue té trén timg

diéu kién cuy the.
Trén co so do trir san lugng 1am phén duoc du bao nhu sau :

o Trit lwong 1am phan/ha (M): M = N x Vbgq (6.1)
o Trit lwong san pham theo quy cach ddu nhé/ha (Msp):

Msp = N x Vsp (6.2)

o Trit lwong 1am phan t6i wu/ha (Mop): Mopt = Nopt x Vbg ~ (6.3)
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o Trit luong san pham 1am phan tdi wu theo quy cach dau nho:
Msp = Nopt x Vsp (6.4)

o Luong ting trudng vé M hang nim (Zm): Zm = Ma — Ma1 (6.5)
o Luong ting trudng binh quin vé M hang nim (Av): Am = M/A (6.6)
o Suit ting truong vé M (Pm%): Pm% = Zm/ M (6.7)

Trong d6 Vig, Vsp dugc mo hinh hoa theo cac nhan t6 A, Ho, N va N va Nopt theo cac
nhan t§ A, Ho. Do d6 mé hinh du bao M va Msp ciing nhu cac loai luong ting trudng

s€ dugc tinh toan theo tudi, cap nang suat va mat do cu thé.

7 Biéu san lwong rimg - Phin mém quan ly san luong
Biéu san luong rumg 13 biéu tong hop qué trinh sinh truong, ting trudng ciia mot 10ai

cay rimg. Trong quan 1y kinh doanh rimg trong, biéu san luong gitip cho:

- Uéc luong ning suat, san luong rimg trong tai thoi diém hién tai

- Duy bdo san luong rimng trong trong sudt chu ky kinh doanh

- Xac dinh cac bién phap tia thua dé nang cao san luong theo muc dich kinh
doanh: Thoi diém tia thua, mat do tia thua, mat do tbi vu.

- Xac dinh san luong t6i wu

Nhu vay co thé thiy biéu san lwong khong chi 1a mot biéu ghi chép qué trinh sinh
truong cua cdy ring, 1am phan; ma con 13 mot cong cu dé quan 1y kinh doanh rimg c6

hiéu qua.

7.1 Lap biéu san hrong
St dung két qua mo hinh hoa qua trinh sinh truong, san pham cua cdy binh quan 1am
phan va quy luat bién doi mat d6 theo tudi, cap ning suat dé 1ap biéu san luong. Biéu

dugc 1ap cho timg cip ning suit
Hai loai biéu dugc lap la:

- Biéu san luong toi wu: La bi€u ing voi cuong do kinh doanh cao, rirng duoc kiém
soat va di€u chinh vé mat do to61 uwu theo tung giai doan, 191 dung t61 da tiém nang

1ap dia.
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- Biéu san lwong thyc té: La biéu Gng véi tinh hinh thyc té, chua c6 nhiéu tac dong
diéu tiét rimg vé mat do tdi wu trong ting giai doan. Luc ndy mat do duogc 1iy cac
gia tri bién dong thyuc té. Biéu nay duogc tinh tir biéu tdi wu, trong d6 chi can thay
Nopt bang N/ha thyc té.
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Bang 7.1:

Biéu san lwong téi wu rirvng téch — Cap nang suat |

A (nam) Ho (m) Nopt (c/ha) Dg (cm) Hg (m) Vbg (m3) Vsp (m3) Mopt (m3/ha) Msp opt Zm AM (m3/ha/nam)
(m3/ha) (m3/ha/nam)
5 8.4 2345 9.5 7.6 0.034506 80.9 13.635 16.183
10 14.9 727 17.9 13.8 0.205062 149.1 7.943 14.909
15 18.6 466 23.0 17.4 0.404737 188.8 5.255 12.587
20 20.9 367 26.5 19.8 0.586534 215.1 3.787 10.754
25 22.5 315 29.1 21.5 0.744079 234.0 2.892 9.361
30 23.7 282 311 22.8 0.879763 248.5 2.300 8.282
35 24.6 261 32.7 23.8 0.997265 260.0 1.886 7.428
40 25.3 245 34.0 24.6 1.099906 269.4 1.584 6.735
45 25.9 233 351 254 1.190384 277.3 1.355 6.163
50 26.4 224 36.1 26.0 1.270833 284.1 5.682
Bang 7.2: Biéu san lwong t6i wu rirvng téch — Cap nang suat Il
A (nam) Ho (m)  Nopt (c/ha) Dg (cm) Hg (m) Vbqg (m3) Vsp (m3) Mopt (m3/ha) Mspopt Zm (m3/ha/nam) AM (m3/ha/nam)
(m3/ha)
5 7.1 3218 8.0 6.5 0.021442 69.0 11.628 13.801
10 12.7 998 15.3 11.8 0.127428 127.1 6.774 12.715
15 15.8 640 19.6 14.9 0.251508 161.0 4.482 10.735
20 17.8 503 22.6 16.9 0.364479 183.4 3.230 9.171
25 19.2 432 24.7 18.4 0.462379 199.6 2.466 7.983
30 20.2 388 26.4 19.5 0.546695 211.9 1.962 7.064
35 21.0 358 27.8 204 0.619712 221.7 1.609 6.335
40 21.6 336 28.9 21.1 0.683495 229.8 1.351 5.744
45 22.1 320 29.9 21.7 0.739719 236.5 1.156 5.256
50 22.6 307 30.7 22.2 0.789710 242.3 4.846
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Bang 7.3: Biéu san lwong t6i wu rirvng téch — Cap nang suat I
A (nam) Ho (m) Nopt (c/ha) Dg (cm) Hg (m) Vbg (m3) Vsp (m3) Mopt Msp opt Zm (m3/ha/nam) AM (m3/ha/nam)
(m3/ha) (m3/ha)

5 5.9 4691 6.6 54 0.012172 57.1 9.621 11.419

10 10.5 1454 12.6 9.8 0.072333 105.2 5.605 10.520

15 13.1 933 16.2 12.4 0.142766 133.2 3.708 8.882

20 14.7 734 18.6 141 0.206893 151.8 2.673 7.588

25 15.9 629 204 15.3 0.262465 165.1 2.040 6.605

30 16.7 565 21.8 16.2 0.310326 175.3 1.623 5.844

35 17.4 521 22.9 16.9 0.351774 183.4 1.331 5.241

40 17.9 490 23.9 17.5 0.387979 190.1 1.118 4.753

45 18.3 466 24.7 18.1 0.419894 195.7 0.956 4.349

50 18.7 447 254 18.5 0.448271 200.5 4.009
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7.2 Kiém tra biéu san lugng
Biéu san luong duoc xay dung trén co so so li¢u thuc té, dong thoi thong qua cac dang
ham mo6 phong quy luat bién doi, nén s€ tao nén sai s6. MGt biu san lugng cd thé sur

dung duoc khi két qua du bao cia né co sai sd trong vong 10 — 15%.

Vi vy cong viée kiém tra biéu trude khi st dung 13 can thiét, trong mot sd trudng hop
néu sai sé vuot cho phép, can phai kiém tra lai viéc tinh toan hodc doi khi phai bb sung

thém so lidu.

Kiém tra biéu c6 ba budc chinh: i) Thu thap sb liéu thuc té; ii) Tinh toan cac gia tri

1am phén; iii) So sanh két qua thuc té v6i biéu

i.  Thu thdp sé liéu thuc té: Pugce tién hanh gidng nhu 1ap biéu, tuy nhién
s6 diém diéu tra chi can dai dién. Can tién hanh trén cac cap ning suat da
phan chia, & tudi trung binh va tudi gan khai thac, lap lai 2 lan. Vi du c6
3 cAp ning suat, diéu tra ¢ hai thoi diém va lap lai 2 1an; thi tong s diém
giai tich cAy binh quan 1a: 3 x 2 x 2 = 12 diém.

ii.  Tinh todn cdc chi tiéu cdy binh qudn va lam phan: Pugc tién hanh nhu
1ap biéu, voi cac chi tidu can tinh toan binh quan cho mdi 1am phan: A,
Dbg, Hg, HO, Vbg, Vsp, N/ha, Nopt/ha, M, Mopt, Msp, MSpopt, Zm, Am

iii.  So sanh két qud diéu tra véi biéu: Cac két qua duge tinh binh quin va
sap xép theo A va cdp ning suit, sir dung biéu san luong theo cip ning
suat dé so sanh, tinh sai s6 twong d6i. Cac chi tiéu so sanh chinh 1a M va
Msp, vi ddy 1a hai thong sd co ban ciia ning suat va san lugng can duoc

du bao chinh xac.

Sai s6 %M = (M - Mkt)/Mkt (%) va sai s0 %Msp = (Msp — Mspkt)/Mspkt (%)

Bang 7.4: Kiém tra biéu san lwong
Lodi: coveeeiieeeiieenee, CAP NANG SUAL: ...,
A (nam) | Theo biéu Sé liéu kiém tra
M (m3/ha) Msp (m3/ha) | Mkt(m3/ha) Mspkt(m3/ha)

49



7.3 Sir dung biéu san lwong
Déi véi ngudi trong rimg, biéu san luong can duoc sir dung trong cac trudong hop sau:

Can du bao hiéu qua kinh té thong qua san luong trude khi quyét dinh trong
rung

Can danh gia ning sudt cua 16 rimg hién tai ma khong tén quéa nhiéu cong
stre diéu tra toan dién

Can du bao san lugng dén cudi chu ky dé du bao hiéu qua kinh té

Can xem xét viéc tia thua rimg trong timg giai doan

Du béo ning suét tdi uvu dé quyét dinh cac giai phap 1am sinh va dau tu

Pay 1a nhiing gia tri quan trong dé chu rimng c6 nhiing quyét dinh ding din trong lya

chon dau tu trong rimg va ap dung bién phap 1am sinh.

Tiép can véi bi€u san lugng 1a phu hop véi nhiéu doi tugng, cd thé khong can co

chuyén moén sau ve lap bi€u, vi xay dung biéu thuong phai dua vao co so 1y ludn, thuat

toan; nhung khi da co6 biéu thi viéc str dung 1a don gian; do d6 dat van dé lap bicu dé

ap dung 1a c6 tinh thyc té.

bé stir dung biéu cap san lugng can chuan bi:

Thudc do cao: May do cao Sunnto hodc Blumbleiss hoac Laser, néu cdy &
tudi nho c6 thé dung sao c6 vach dén 0.1m

Thudc do duong kinh: Nén sir dung thudc do chu vi suy ra duong kinh,
hodc kep kinh

Ly lich rung tréng dé biét tudi, mat do tréng, qua trinh tia thua, cham séc, ...

Nhu vay co thé thay, viéc sit dung bi€u chi yéu cau nhitng dung cu don gian, ré tién.

bé str dung biéu san lugng, ¢ ba budc sau dugce tién hanh:

Po dém 3 nhan t6: Tudi 1am phan (A), mat do hién tai (N/ha) va chiéu cao
binh quén tang troi voi sé luong do cao khoang 20% sb ciy cao nhét trén 01
ha (Ho)

Xac dinh cip ning suat ciia 1am phan mudn dy bao san lugng: Cép ning
suat dugc xac dinh thong qua chiéu cao binh quan tang trdi va tudi

Tir cdp ning suét tra biéu san lwong tuwong tng s& co dugc cac gia tri du bao

san luong. Trudng hop chua trong rimg nhung mudn du tinh san lwong, thi
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c¢6 thé xac dinh cip ning suit thong qua cac khu ring trong trong khu vuc

co cung di€u kién 1ap dia.

Str dung mot trong hai loai biéu san luong dé du bao dugc dﬁy du cac chi tiéu sinh
truong cdy binh quin, ning suit, san luong san pham cua ring theo thoi gian. Cu thé

la:

Sir dung biéu san lwong thire té: Dung dé du bao, uée luong san luong trong
diéu kién binh thuong

Sir dung biéu san heong téi wu: Ding dé xac dinh bién phap tia thwa thong qua
méat do tdi uu va du bao duge tiém nang tdi da vé san luong cua mot loai cay

trong mot cap nang suat cu thé.

51



éu san lwvong

Lap bi

Diéu tra rirng
Chiéu cao binh quan tang tréi: Ho
Giai tich cay binh quan: D, H, V, Vsp, St
Cac chi tiéu Iam phan: A, N

‘ Ho = f(A)

Biéu cp nang suét

D, H, V, Vsp, St = (A, Ho, N)

Mb hinh sinh trwéng, san pham
cay binh quan theo tudi, cap nang
suat, mat do

N = (A, Ho)

M hinh mat do theo tudi,
cap nang suat

1 Cép nang suét

St dung biéu cép nang
suat

Diéu tra rirvng
Chiéu cao binh quan tang troi: Ho
Tudi 1am phan: A va Mat do N

S dung biéu san lwong

Tién trinh 1ap va st dung biéu san lwong rirng

Hinh 7.1: Tién trinh lap va s dung biéu san lwong
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7.4 Xay dwng phan mém quan ly san lweng rirng

Tién trinh l4p cac md hinh dé xdy dung biéu san luong c6 tinh logic va c6 mdi quan hé
ham sd chat ché, tir mot s6 nhan t§ dau vao c6 thé truy xuat cac két qua dau ra ting
budc thong qua cac thuat tdan ma khong nhat thiét phai tra cac bang biéu in trén gidy.
Véi ¥ nghia d6, kha ning xay dung phan mém quan 1y san lugng 13 ¢6 co so khoa hoc.

Thuét toan va bién doi cia n6 dé xay dung phan mém dugc bi€u dién ¢ so do sau

2L Mb hinh Piu ra
vao
Loai >< Ho =f(A) Cap nang suat: 1,2, 3

Al: Tia thwa
A2: Khai thac, chu ky

i V = f(A) 07
‘ v
®J—< Dg, Hg, Vbg, Vsp = (A, N, Ho) Q Dg, Hg, Vb, Vsp

Nopt = f(A, Ho)

A

M = NxV
Msp =N x Vsp

Hinh 7.2: So dé thuat toan lap phan mém quan ly sén lwong rirng

Nhu vay viéc tiép tuc phét trién cac phan mém tng dung trong quan 1y san lugng cac
lodi cay rimg 14 thuc té va can thiét dugc ap dung. Viéc xay dung ciing twong d6i don

gian vdi cac chuong trinh 14p trinh co ban.

Tuy nhién don gian hon, c6 thé sir dung cc bang tinh ctia Excel va chirc ning ham s

va lién két ciia n6 d€ quan ly san lugng rung c6 hi¢u qua va nhanh chong.
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