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DU BAO SINH TRUONG CUA CAY GO TRONG THAM THUC VAT
TREN NUI PA VOI TAI CAM PHA, QUANG NINH

Hoang Vin Hai', Bui Manh Hu’ng2
'S¢ Gido duc va Pao tao Qudng Ninh
’Truong Pai hoc Lam nghiép

TOM TAT

Bai bao trinh bay két qua du bao xu huéng sinh truéng cua cdy gd trong tham thuc vat ring trén nai d4 voi &

Cam Pha, tinh Quang Ninh thong qua 2 chi tiéu co ban la: sinh truong dwong kinh (D 5) va sinh truéng chiéu

cao (H,,). Két qua du doan duong kinh dén nam 2032 theo ba ham Gompertz, Schumacher va Verhulst 1an luot
la: 11,78; 11,90 va 11,69 cm. Trong khi két qua cho bién chiéu cao lan lugt 1a: 9,75; 9,90 va 9,62 m. Tir s6 lidu
du doan duodng kinh va chiéu cao, thé tich cay ca 1é ¢ tung tudi d3 duoc tinh toan va sau 15 ndm nita, tic 1a
nam 2032, thé tich cdy ca 1¢ dai dién 1am phan lan luot 1a: 0,048; 0,050 va 0,046 m’. Tang trudng thudng xuyén

hang ndm vé thé tich 1a 0,001 m’. Téc d6 ting truong thé tich nay 1a chdm so voi nhidu loai rimg khac. Piéu

nay co thé giai thich 1a do diéu kién sinh thai trén nui ¢4 voi Cam Pha rat khic nghiét.

Tir kh6a: Cim Phi, ham sinh truéng, ngdn ngir R, nui da voi.

I. PAT VAN PE

Sinh truéng 1a quy ludt cia su séng trén
toan cau. Ciing khong nim ngoai quy luat do,
cdy rimg hang nim sinh truong va phat trién
mot lwong nhit dinh. Luong sinh trudng nay
dong gop rat 1on vao sinh khéi rimg, gia ting
luong céac bon tich iy, giam thiéu phat thai cac
bon va gép phan khong nho vao giam thiéu
bién d6i khi hau toan cau (K. Hairiah et al.,
2011). Sinh truéng cay rung la mot trong ba
yéu td anh huéng t6i twong lai va bién dong
cdu tric cia cac hé sinh thai rimg (N.V.
Brokaw, 1985; N.T. Binh, 2014; B.M. Hung,
2016). Ba yéu t6 d6 1a ty 1& tai sinh, sinh
truong va ty 18 ciy chét. Vi vay, sinh trudng
dong vai tro quan trong trong su phat trién cta
bat ky loai hinh tham thyuc vat nao.

Nghién ctru xu hudng sinh trudéng va phat
trién ciia cac ciy gb c6 vai trd quan trong trong
vigc danh gia tiém nang cua tham thuc vat
rung trong tuong lai, va la co s& khoa hoc cho
viéc quy hoach bao tdn tham thuc vat rung noi
chung va tham thyc vat rung trén nti da voi
néi riéng (T.H. Vién, 2004). V& mat sinh thai
hoc, viéc bao ton, phat trién tham thuc vat noi
chung va cay gb noi riéng chi c6 thé hiéu qua

khi du bao dugc xu hudng sinh trudng cua cac
loai cay g0.

Trong qua khu, tham thyc vat rung trén nui
da voi ¢ thanh phdé Cam Pha, tinh Quang Ninh
kha phong phu va doc déo vé thanh phan loai
cay gd. Tuy nhién, do nhiéu nguyén nhan nhu
khai thac khoang san, gd, cuii, cac hoat dong du
lich, cac hoat dong nudi tréng thuy hai san cua
ngudi dan ban dia, trong nhitng nim gan day,
cac loai cay gd tham thuc vat nay da bi suy
giam ca vé dién tich va chit luong. Theo s
liéu cua Cuc Théng ké tinh Quang Ninh thi
dién tich va trir luong tham thuc vat trén nti da
voi tai day da suy giam tir 1.968 ha nam 1990
xubng con 1.439 ha nam 2015. Dién tich rimg
giau (15,6 ha) giam manh, trong khi do6 dién
tich rung ngheo kiét (1.423,4 ha) lai gia tang
nhanh chong. Ngoai ra, sy suy giam con thé
hién & mat da dang sinh hoc, ) luong thanh
phén loai, muc d§ da dang sinh hoc loai déu
suy giam va bién d6i dang ké. Sb luong ca thé
loai cdy gd quy hiém nhu: Trai (Fagraea
fragrans), Nghién (Burretiodendron hsienmu),
Lat hoa (Chukrasia tabularis), Kim giao
(Nageia fleuryi) hién nay con rat han ché trong
cac 1am phan tai déy.
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Mic du nhitng nghién ctru vé kha ning sinh
trudng cua cac loai cdy gd quan trong dén vay,
hién nay tai Cam Pha, cac nghién curu vé sinh
trudng cia cac lodi cay gob trén nai da voi con
rit han ché. Dic biét, chua co cong trinh
nghién cltru nao xay dung dugc phuong trinh
sinh truong cho céc loai cay nay. Co nhiéu ly
do cho nhitng han ché d6 nhu dia ban nghién
ctru khé khan, viéc thiét 1ap 6 tiéu chuan va thu
thap mau gip nhidu can tré. Hon nita, luong
tang trudng hang nam cua céc loai cady trén nli
da voi thuong rat thap, vi thé viéc xac dinh tudi
cdy va kich thudc cdy rimg tai cac nim yéu ciu
nhiéu thoi gian, cong suc; viéc do dém, tinh
toan phai rat ti mi, chinh xac.

Bai bao nay trinh bay két qua du bao xu
huéng sinh trudng va phat trién cua cac loai
ciy gb trong tham thyc vat trén nii da voi &
thanh phé Cam Ph4, tinh Quang Ninh, nhim
dua ra co so khoa hoc cho viéc hoach dinh cac
chinh sach va ap dung céc bi¢n phap ki thuat
dé bao ton va phat trién cac loai cay gd néi
riéng va tham thuc vat rung trén nai da voi
Cam Pha néi chung,

II. PHUONG PHAP NGHIEN CUU
2.1. Pdi twong va phwong phap thu thap
s0 liéu

D6i tugng nghién ctru 13 cac loai ciy gb
trong tham thyuc vat rung trén nai da voi (trén
dat lién va trén bién) ¢ thanh phé Cim Pha,
tinh Quang Ninh. S6 liéu dugc thu thap tir 50 6
tidu chuidn (OTC, dién tich 2500 m?) véi
phuong phap rat mau phan ting ngiu nhién.
Day 1a phuong phap phu hop trong diéu tra tai

Ham Gompertz:

nguyén rung, boi 1€ tai nguyén rung thuong
khong déng nhét vé& mat trang thai trén mat dat.
Ngoai ra, 18 tuyén diéu tra trong khu vuc
nghién ctru cling da dugc tién hanh dé c6 thém
s6 loai phan &nh toan dién va trung thyc hon
thuc trang cta tham thyc vat tai day. Thoi gian
diéu tra duoc tién hanh tir nam 2011 dén nam
2016, ddng thoi nghién ctru ciing da ké thira s6
liéu do dém vé duong kinh, chiéu cao tir trude
ndam 2011 cua Ban quan ly vinh Ha Long va
Bai Tu Long.

2.2. Phuong phap phan tich s6 li¢u

2.2.1. Phén tich twong quan phi tuyén dé tim
phwong trinh sinh truéong

Dé dua ra dy bao vé xu hudng sinh truong
va phat trién ciia cac loai cdy gd trong tham
thuc vat trén nai da véi Cam Pha, tic gia sir
dung phwong phap moé phong bang cic biéu
thirc toan hoc dé du doan sy sinh truong va
phat trién théng qua 2 chi tiéu 1a dudong kinh
than cay (D 3) va chiéu cao vt ngon (Hyy).

Nghién ciru di tién hanh thir nghiém 3 ham
phé bién 1a Gompertz, Johnson-Schumacher va
Verhulst dé mé phong sinh trudng cua cac loai
ciy go trong tham thuc vat rimg trén nai da voi
Ciam Pha (V.T. Hinh, 2003; H. Pretzsch,
2009). Phan tich d6 dua vao phan tich phi
tuyén tinh. Cac phan tich dugc thuc hi¢n trong
ngon ngt R (Version 3.4.1).

Dé phan tich twong quan phi tuyén cho ham
Gompertz, Johnson-Schumacher va Verhulst
thi cac 1énh sau dugc st dung trong R, ap dung
cho bién dudng kinh (D1.3). Cac cau lénh ap
dung cho bién chiéu cao hoan toan tuong ty.

Modell=nls(D1.3 ~ bO*exp(-b1*exp(-b2*Tuoi)), Data D1 3,

list(b0=13.5, b1=0.577, b2=0.04))

Ham Johnson-Schumacher:

Model2=nls(D1.3 ~ bO*exp(-b1/(Tuoi + b2)), Data D1 3,

list(b0=19.3, b1=35.3, b2=37.5))
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Ham Verhulst:

Model3=nls(D1.3 ~ b0/(1+b1*exp(-b2*Tuoi)), Data D1 3,

list(b0=12.8, b1=0.68, b2=0.05))

2.2.2. Kiém tra sw ton tgi ciia cic tham sé

Trong cac m6 hinh twong quan noi trén, cac
tham sb hdi quy duoc kiém tra sy ton tai bang
tiéu chuan t. Gia sir b 14 mot tham s hdi quy
bat ky. Céc bude kiém diém nhu sau (N.H. Tuat
va CS, 2006; N.V. Tuan, 2006; J. Zar, 2010):

- Budc 1: Pit gia thuyét: Ho: p=0

HI1: p#£0

- Budc 2: Kiém tra gia thuyét Ho bang tiéu
chuan t:

b
tB = a

Trong d6: b 1a gi4 tri tinh toan ctia tham s6
dya vao s6 liéu & mau;

SE, 12 sai s6 chudn ctia tham s b.

- Budce 3: Két luan:

Néu tg < tos=n2) (hodc gid tri Sig cua t
>0.05) thi chdp nhan giai thuyét Ho, c6 nghia
1a tham s6 khong ton tai trong ton thé, va giira
cac dai luong khong c6 mdi quan hé. Ngugc
lai, néu tp > tos=n-2) (hodc gia tri Sig < 0.05) thi
bac bo gia thuyét Ho, hay ndi cach khac 1a
tham sb thuc sy ton tai trong téng thé va céc
dai lugng thuc su cé quan hé.

Pé thu dugc cac gia tri t tinh toan va gia tri
Sig cua t, 1€nh sau dugc su dung trong R.
summary(Modell)

2.2.3. Lwa chon ham tot nhit

Trong nghién ctu nay, phuong trinh sinh
trudng tdt nhit dugec lua chon dua vao hé sd
twong quan R? (Pretzsch, 2009; J. Zar, 2010).
Ngoai ra, mdt chi s6 nita s& duoc st dung lam
co s& quan trong nhat dé chon lwa mé hinh
twong quan tot nhat 1a chi s6 AIC (Akaike’s
information criterion). Pay 1a mot chi s6 tot
hon so v6i gia tri hé s twong quan khi lya
chon cic md hinh twong quan phi tuyén
(Osman et al., 2012; Burnham and Anderson,
2002). Boi 18, hé sb twong quan thyc chat 1a

phan 4nh mdi quan hé giita cc bién sau khi
tuyén tinh hoa, vi thé phan anh khéng thuc su
trung thuc méi quan hé giita cac dai luong.
Phuong trinh t6t nhat 1a phuong trinh ¢ hé s6
tuong quan 16n nhét va gia tri chi s AIC nho
nhét (Wagenmakers and Farrell, 2004; Osman
et al., 2012). Coéng thuc xac dinh AIC cho
truong hop binh phuong nho nhat dwoc xac
dinh nhu sau (Burnham and Anderson, 2002;
Motulsky and Christopoulos, 2003).

Pé xac dinh gia tri hé ) tuong quan cac
1énh sau day da dugc st dung. Lénh sau dugc
ap dung cho md hinh 1 (m6 hinh phuong trinh
Gompertz), cac mo hinh khac hoan toan tuong tu.
model.null = nls(D1.3 ~ 1,

data =Data DI 3,
start =c(I=238),
trace = FALSE)
nagelkerke(fit = Modell,
null = model.null)

Pé tinh toan va nhén cac gia tri AIC, 1énh

sau da dugc chay trong R.

AIC(Modell, Model2, Model3)

2.2.4. Tinh todn cdc gid tri ly thuyét va vé
biéu a6 dw dodn cho 15 nim sau

Dé tinh toan cac gid tri Iy thuyét cho cac md
hinh twong quan phi tuyét da dwoc thiét lap,
cac 1énh sau da dugc st dung. Cac Iénh nay ap
dung cho Modell cuia ham Gompertz, cic mo
hinh cia ham Schumacher va ham Verhulst
hoan toan tuong ty:
new.df = data.frame(Tuoi=seq(20, 35, by=1))
yl=predict(Modell, new.df)
yl

Dé v& biéu d6 du doan sinh truéng cho cac
ham sinh trudng cac 1énh sau dugc st dung.
x=seq(20, 34, by=1)
matplot(x, cbind(funl(x), fun2(x), fun3(x)),

nn

main="",
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type="1", Ity=c(1, 2, 4), lwd=3,
col=c("black","black", "black"),

n.n

xaxt="n",
y13.b="",
xlab="")

axis(1, at = seq(20, 35, by = 1))
2.2.5. Du doan trir lwgng cdy ca lé dai dién
ctia cdc lim phin

Tt s6 lieu du doan duong kinh va chiéu cao
theo cac ham sinh truong, thé tich ciy ca 1¢ dai
dién cac lam phﬁn duoc tinh toan dya vao cong
thirc sau (V.T. Hinh va P.N. Giao, 1996; B.M.
Hung, 2016):

V=5 (G) s

100
Trong do:
- Dy3: 1a duong kinh ngang
nguc tinh bang don vi cm;
- Hyy: 14 chiéu cao vat ngon;
- f: 14 hinh sb, trong trudng hop
rung ty nhién = 0,45.
III. KET QUA NGHIEN CU'U, THAO LUAN
3.1. M6 phéng sinh trwéng ciay rirng cho
bién dwong kinh (D1.3)
Tur s6 liéu duong kinh (D) 3) cila cdy gd sau
khi céc 1énh trong R dugc thuc hién, két qua
phan tich dugc thé hién trong bang 01.

Bang 01. Két qua wéc lwrgng cac tham sb ciia ham sinh truwéng cho dwong kinh (D, 5)

Ham Ham Gompertz Ham Johnson-schumacher Ham Verhulst
Tham so a 3-18 3-18 3-18
Tham s6 by 13,521 19,368 12,805
Tham s b, 0,577 35,322 0,683
Tham sd b, 0,041 37,572 0,056

R’ 0,99507 0,995261 0,994921

AIC -44,84719 -45,47957 -44,36834

Két qua cho thiy, hé sb twong quan R? cua
cac ham la tuong duong nhau (0,995), nhu vay
ca 3 ham Gompertz, Johnson-schumacher va
Verhulst déu mé ta t6t sinh truong duong kinh
cua cdy gob trong tham thyc vat rung trén ndi
d4 vo6i Cam Pha. Phu hop voi nghién ciru cua
Vién Ngoc Hung (1985), Trinh Btc Huy
(1988), Vii Vian MéE va Nguyén Ngoc Lung

(1999). Tuy nhién, néu xét mot cach that chinh
xac thi ham Schumacher c6 kha nang thich hop
hon mét chut. Diéu nay dwoc chimg minh boi
gia trj AIC ctia ham nay 1a -45.47957, nho nhat
trong 3 gia tri cua cac ham.

Tir két qua uée lugng cac tham sd, phuong
trinh sinh trudng cu thé vé D, theo cac ham

nhu trong bang 02.

Bang 02. Dang ham phwong trinh sinh trwéng

Loai ham

Két qua phwong trinh

Gompertz
Johnson-schumacher

Verhulst

Dy ;= 13,521*exp(-0,577*exp(-0,041*a))
D, 5 =19,368*exp(-35,322/(a+37,572))
D, ; =12,805/(1+0,683*exp(-0.056*a))

Két qua tinh todn sai tiéu chuan cho cac
tham soO va kiém tra su ton tai cia cac tham so

dugc két qua nhu sau:
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a. Ham Gompertz

Formula: D1.3 ~ b0 * exp(-bl * exp(-b2 * Tuoi))

Parameters:

Estimate Std. Error t value Pr(>Itl)
b0 13.521231 1.198779 11.279 4.38e-08 ***
bl 0.577231 0.080611 7.161 7.36e-06 ***
[b2 0.040938 0.009632 4.250 0.000947 ***
Signif. codes:
Q '*x*r (_Q001 ‘**’ Q.01 ‘*’ 0.05 ‘.’ 0.1 * ' 1

b. Ham Johnson-Schumacher

Formula: D1.3 ~ b0 * exp(-bl/(Tuoi + b2))

Parameters:

Estimate Std. Error t value Pr(>Itl)
b0 19.368 3.208 6.038 4.18e-05 **x*
bl 35.322 15.792 2.237 0.04346 *
b2 37.571 10.578 3.552 0.00354 **

Siagnif. codes:
Q0 ‘***r 0,001 ‘**’ 0,01 **’ 0.05 ‘.’ 0.1 - 1

c. Ham Verhulst

Formula: D1.3 ~ b0/ (1 + bl * exp(-b2 * Tuoi))

Parameters:
Estimate Std. Error t value Pr(>|t]l)
b0 12.80476 0.84863 15.089 1.28e-09 **=*
bl 0.68321 0.09880 6.915 1.06e-05 **=*
b2 0.05619 0.00986 5.699 7.31e-05 ***
Signif. codes:
0 “***x/ (0,001 ‘**’ 0,01 ‘*’ 0.05 *.” 0.1 « * 1

Tir két qua trén thiy rang, tit ca cac tham s  cay va duong kinh thuc su c¢6 mbi quan hé.
déu ton tai trong tong thé it nhit & murc ¥y nghia Kha ning mé phong t6t ciia ciac ham sinh
0,05. Vi thé cac mo hinh c6 thé duoc phép st trudng, twong quan chit giita cac gia tri quan
dung va tng dung cho cac khu vyc khac cing  sat voi ham 1y thuyét dugc thé hién tdt trong
trang thai. Pong thoi ching thé hién gifta tudi  céac biéu do trong quan sau.

Gompertz Schumacher Verhulst

100
I
100
I
100
I

D13
D13
D13

Hinh 01. Biéu d6 twong quan giira gia tri thwe nghiém va ham 1y thuyét
a: ham Gompertz, b: ham Schumacher va c: ham Verhulst
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T cic tham sd thu duoc, cac gia tri du
doan vé sy sinh truong va phit trién cua dudng
kinh cdy gb trong tham thyc vat trén nti d4 voi
CAm Pha sau 15 nim d3 dugc xac dinh.

Biéu dd tiép theo c6 thé cung cip mot cai
nhin trgc quan hon vé céc gia tri du doan sinh
trudng duong kinh. Va trong céc gia tri noi

trén thi [am Schumacher 1a ham c6 céac gia tri
du doan cao nhét. Trong khi d6 cac gia tri du
doan ctia ham Verhulst 13 thap nhat. Sy sinh
truong va phat trién duong kinh cdy gd trong
tham thyc vat rung trén nui dé voi Cim Pha
dugc mod phong bang dudng cong lién tyc.

w©

Ham Gompertz

T 7 == « =« Ham Verhulst

D1.3

108 10

1086
1

= = = « HamlJonhson-Schumacher -

T T T T T T T

20 21 22 23 24 26 26 27T 28 29 30 31 32 33 34 I

Tudi

Hinh 02. Biéu d6 du don sinh trwéng dwong kinh trong 15 nim toéi

3.2. Phan tich sinh truwéng ciy rirng cho bién
chiéu cao viit ngon (H,y)

Hoan toan tuwong ty nhu bién duong kinh, s6
lidu do dém tir cac OTC, tuyén diéu tra va sd
lidu ké thira tir ban quan li vinh qua cac nim

dugc st dung dé phan tich twong quan phi
tuyén cho cac ham Gompertz, Schumacher va
Verhulst. Két qua phan tich dugc thé hién
trong bang 03.

Bang 03. Cac phwong trinh tham s6 mé phong theo chiéu cao (H,,)

Ham Ham Gompertz Ham Johnson-schumacher Ham Verhulst
Tham s6 a 3-18 3-18 3-18
Tham sé by 11,248 17,043 10,483
Tham s b, 0,698 37,017 0,865
Tham s6 b, 0,045 33,084 0,065

R’ 0,99501 0.995246 0.99479

AlIC -44,65503 -45,42845 -43,97494

Két qua bang trén cho thdy rang ca ba loai
ham sinh truong déu mo phong tét cho sinh
truong chidu cao theo tudi. Cac ham nay khong
¢ su khac biét nhiéu, tuy nhién, néu xét mot
cach that chinh xac thi ham Schumacher van
thé hién sy phu hop t6t hon mot chut. Gia tri

hé s6 tuong quan R* 16n hon hai ham con lai,
va gia trj AIC 12 nho nhét.

Tir két qua u6c luong cia cic tham s,
phuong trinh sinh truéng cu thé dugc trinh bay
trong bang 04.
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Bang 04. Két qua dang ham sinh trwéng cho Hvn

Phwong trinh

Két qua phuwong trinh sinh trwéng

Gompertz
Johnson-schumacher
Verhulst

H,,=11,248%exp(-0,698*exp(-0,045*a))
H,,=17,034%exp(-37,017/(a+33,084))
H,,-10,483/(1+0,865*exp(-0,065*a))

Két qua tinh toan sai ti€éu chuan cho cac
tham soO va kiém tra su ton tai cia cac tham so

a. Ham Gompertz

duoc nhu sau:

Parameters:
Estimate Std. Error

b0 11.248410 1.051708
bl 0.697751 0.082837
b2 0.045216 0.009721
Signif. codes:

Q0 “*x*x*r (0,001 ‘**r (.01

Formula: Hvn ~ b0 * exp(-bl * exp(-b2 * Tuoi))

t value Pr(>ltl)
10.695 8.20e-08
8.423 1.27e-06
4.652 0.000453

* % %

* % %

* k%

‘*r 0.05 .- 0.1 - "1

b. Ham Schumacher

Parameters:

(b0 17.043 2.965
b1 37.017 15.030
(b2 33.084 8.689
Signif. codes:

Q ***%r (0 _ 001 ***’ (.01

Formula: Hvn ~ b0 * exp(-bl/(Tuoi + b2))

Estimate Std. Error t wvalue Pr(>ltl)

5.747 6.74e-05 ***

2.463 0.02851 *
3.808 0.00218 *=*
%’ 0.05 .7 0.1 "1

c. Ham Verhulst

Parameters:

Formula: Hvn ~ b0/ (1 + bl * exp(-b2 * Tuoi))

Estimate Std. Error t value Pr(>lt])

b0 10.48327 0.70853 14.796 1.63e-09 ***

bl 0.86539 0.10772 8.034 2.13e-06 ***

b2 0.06473 0.01005 6.439 2.21e-05 ***

Signif. codes:

Q ****r (0,001 ***r 0.01 **’ 0.05 *.” 0.1 * r 1
Nhu vay, két qua trén da cho thay ring tit  nghién ctu.

ca cac tham sd déu ton tai béi vi gia tri Pr déu
nho hon 0,05 rat nhiéu. Vi vdy, cac md hinh c6
thé duoc str dung va ap dung rong rii cho cac
loai trang thai khac c6 ciing kiéu tham thuc vat
va diéu kién ty nhién nhu trong khu vuc

60

T cac tham sd thu duoce, du doan vé su
sinh truéng va phat trién chidu cao cua ciy gd
trong tham thyc vat trén nui da voi Cam Pha
sau 15 nam da duoc xac dinh.

Biéu d6 dudi day cung cip cho ching ta
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mot cai nhin truc quan vé dy doan sinh trudng
cua chi€u cao trong 15 ndm t6i. Chi€u cao ludn

gié tri 16n nhat va ham Verhulst cho gi4 tri nho
nhit. Két qua hoan toan tuong ty nhu bién

c6 xu hudng ting dén mdt gioi han. Trong cac  duodng kinh.
gia tri dg doan thi ham Schumacher luén cho
@ | == == = « HamJonhson-Schumacher P g
Ham Gompertz g 3
> -+ ==« « HAm Verhulst e -7

94

Hvn
a2

88 a0
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Hinh 03. Biéu d6 dy do4n sinh truwéng chiéu cao (H,,) ciia ciy gd trong 15 nim t6i

3.3. Két qua duw doan trir hrgng ciy ca 1é dai
dién 1am phan
Tir két qua dy doan dudng kinh va chiéu

cao cua cdy dai dién 1am phén, thé tich cdy
duoc tinh todn va dy doédn trong 15 nam tdi
nhu trong bang 05.

Bang 05. Du doan thé tich ciy c4 1é dai dién trong 15 nim téi

Pon vi: m’/cdy

H,, (m)
Nam Tudi cay Theo ham Gompertz Theo ham Johnson- Theo ham Verhulst
schumacher
Nam 2017 20 0,033 0,033 0,033
Nam 2018 21 0,034 0,034 0,034
Néam 2019 22 0,035 0,035 0,035
Nam 2020 23 0,036 0,036 0,036
Nam 2021 24 0,037 0,037 0,037
Nam 2022 25 0,038 0,039 0,038
Nam 2023 26 0,039 0,040 0,039
Nam 2024 27 0,040 0,041 0,040
Nam 2025 28 0,041 0,042 0,041
Nam 2026 29 0,042 0,043 0,042
Nam 2027 30 0,043 0,044 0,043
Néam 2028 31 0,044 0,045 0,043
Nam 2029 32 0,045 0,046 0,044
Nam 2030 33 0,046 0,047 0,045
Nam 2031 34 0,047 0,048 0,046
Néam 2032 35 0,048 0,050 0,046
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Nhu vay, tang trudng binh quan hang nam
vé thé tich cua cay rimg duoc du doan 13 0,001
m’/ndam cho ca ba ham. Pay la muc ting
truong chdm so véi nhiéu loai ciy nhiét doi
khac (dao dong tir 0,01 - 0,04 m*/ndm) do didu
kién 1ap dia trén nui da voi ngheo chit dinh
dudng (Vi Tién Hinh, 2003).

IV. KET LUAN

Sinh trudng 1a quy luat tit yéu cua cac loai
thyc vat. Viéc du doan sinh truong cua cay
rimg 14 co sé rat quan trong cho viéc quan 1y
va phat trién tai nguyén rimg mot cach bén
ving, tng bién véi bién d6i khi hau toan ciu
dang dién ra.

Trén co so 1a sy quan trong do, 3 ham sinh
trudng 1a Gompertz, Johnson-Schmacher va
Verhulst d3 duoc st dung dé mé phong sinh
truong cho bién duong kinh va chiéu cao cta
ciy gd trong tham thuc vat ring trén ndi da voi
tai Cam Pha. Két qua cho thay ring, ca ba loai
ham trén déu c6 thé md phong sinh trudng tot
cho cay ring tai khu vuc nghién ctru. Hé s
twong quan cho ca bién duong kinh va chiéu
cao déu rat cao (0,995). Tuy nhién, néu xét mot
cach chinh x4c hon thi ham Johnson-
Schumacher c6 kha nang tuong thich cao hon
mot cht, boi 18 gia tri AIC 1a thip nhit trong 3
md hinh, diéu nay dung cho ca bién dudng
kinh va bién chiéu cao. Tét ca cac tham sb cua
moé hinh hdi quy déu ton tai trong tong thé, do
gia tri Pr déu nho hon 0,05 nhiéu 1an. Piéu nay
cho thiy, cac mé hinh thuc sy ¢6 y nghia va co
thé tmg dung cho cac khu vuc khac néu co
cung dac diém vé thuc vat va cac diéu kién tu
nhién khac.

Két qua dy doan duong kinh dén nim 2035

cua 3 ham Gompertz, Johnson-Schumacher va
Verhulst 1an luot 1a: 11,78; 11,90 va 11,69 cm.
Trong khi d6 két qua cho bién chiéu cao cua
cac ham 1an luot 1a: 9,75; 9,90 va 9,62 m. Tu
s6 liéu du doan duong kinh va chiéu cao, thé
tich cy ca 1é & timg tudi da duogc tinh toan va
sau 15 nam nita, tic 12 nam 2032, thé tich cay
c4 1¢ dai dién 1am phan lan luot la: 0,048;
0,050 va 0,046 m’. Tang trudng thé tich binh
quan chung mdi nam 1a 0,001 m’. Téc do ting
truong thé tich nay 1a chdm so v6i nhiéu loai
rimg khac. Diéu nay c6 thé giai thich 1a do diéu
kién sinh thai trén nai d4 voi Cam Pha rét khac
nghiét, do tac dong ctia gio bao va lap dia.
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FORECASTING THE TREE GROWTH FOR FORESTS
ON LIMESTONE MOUNTAINS IN CAM PHA, QUANG NINH PROVINCE

Hoang Van Hai', Bui Manh Hung’
'Ouangninh Department of Education and Training
*Vietnam National University of Forestry

SUMMARY

This article presents the results of forecasting the growth trends of timber species of limestone vegetation in
Cam Pha city, Quang Ninh province through 2 basic indicators: diameter growth (D1.3), height growth (Hvn).
Predicted diameter results to 2032 of Gompertz, Johnson-Schumacher and Verhulst functions are: 11,78; 11.90
and 11.69 cm, respectively. Meanwhile, the results for the height variable: 9.75; 9.90 and 9.62 m. From
predicted data on diameter and height, the volume of individual trees at each age has been calculated and after
15 years, in 2032, the volume of individual trees, representing the stand, will be 0.048; 0.050 and 0.046 m’.
Continuing growth rate is 0.001 m’ per tree/year. This volume growth rate is very low, compared to many other
forest types. This can be explained by the extreme ecological conditions in the limestone mountains of Cam Pha.
Keywords: Cam Pha, growth function, limestone, R language.
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