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TOM TAT

Muc tiéu cta nghién ciru nay la xdc dinh chi s6 mat dé va khéng gian sinh
trrdng cla rirng trdng keo lai (Acacia hybrid) & nhiing tudi va chi sé ldp dia
khdc nhau tai tinh Déng Nai. Chi sé6 mat d6 (RD) dwoc xdc dinh theo phuwong
phdp [3, 5, 6]. Chi sé khéng gian sinh trudng (RS) duwoc xdc dinh theo phuwong
phdp [8]. S6 liéu nghién ciru dwoc thu thdp & rirng keo lai tir 2-10 tudi trén 5
chi s6 lép dia (SI). Chi s6 SI dwoc xdc dinh theo phwong phdp [10]. Két qud
nghién ctru cho thdy méi quan hé giira logarit co' s6 10 cliia mét dé (LogN) va
logarit co s6 10 cua duwdng kinh qudn phwong (LogDg) cua rirng keo lai ld mét
dwong thdng vdi dé déc b = -1,638. Chi s6 RD va chi s6 RS thay ddi ré rét theo
tudi va chi s6 SI. Néu chu ky kinh doanh rirng keo lai la 10 ndm va tia thua 1
l6n tai tudi 5 & mirc 35%RD, thi mat dé dé lai nubi dudng ld 450 cdy/ha va
cwong dé tia thuwa ld 65%. Néu chu ky kinh doanh rirng keo lai g 10 ndm va
tia thwa 1 1Gn tai tubi 5 & mirc 50%RD, thi mat d6 dé lai nudi dwéng la 640
céy/ha va cwdng dé tia thuwa Id 50%. Néu rirng keo lai dwoc tia thwa 1 16n tai
tudi 5 & murc chi s6 RS trén (RSu), thi s6 cdy d€ lai nubi dwéing la 675 cdy/ha
va cwong dé tia thua la 42%.

ABSTRACT

The objective of this study is to determine the density index and growth space
of Acacia hybrid forests at ages and different site indexes in Dong Nai
province. The density index (SDI) was determined according to the method
[3]. The relative spatial growth index was determined according to the
method [8]. Research data were collected in Acacia hybrid forests from 2-10
ages on 5 site indexes (Sl). Site indexes were determined according to the
method [10]. Research results show that the relationship between the base 10
logarithm of density (LogN) and the base 10 logarithm of quadratic diameter
(LogDg) of Acacia hybrid forests was a straight line with slope b = -1.6387.
The density index and relative growth space index of Acacia hybrid forests
change clearly with age and site index. If the business rotation of Acacia
hybrid forest was 10 years and thinning was done once at age 5 with level
35%RD, then the density left for nurturing was 450 trees/ha and the thinning
intensity was 65%. If the business rotation of Acacia hybrid forest was 10
years and thinning was done once at age 5 with level 50%RD, then the density
left for nurturing was 640 trees/ha and the thinning intensity was 50%. If the
business rotation of Acacia hybrid forest was 10 years and thinning was done
once at age 5 at the RSu index level, the density left for nurturing was 675
trees/ha and the thinning intensity is 42%.
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1. DAT VAN DE

Dé dam bao cho rirng sinh trwdng tét va
6n dinh, nha I&m hoc can phdi nudi rirng
thong qua xtr ly 1ap dia va tia thua. Tia thua
rirng thwong hudng dén diéu chinh mat do
va khéng gian sinh trudng téi wu cho nhirng
cay gb dwoc dé lai ti€p tuc nudi dudng [1].
Mat do cay gb 1a s6 cay trén don vi dién tich
1 ha (N, cay/ha). Mat d6 cay gb c6 thé biéu
thi théng qua chi sé mat d6 quan thu (SDI =
Stand Density Index) [2-4]. Theo Reineke
(1933; dan theo [5, 6], khi quan thu khép tan
hoan toan, thi mdi quan hé giira logarit co sd
10 cGia mat d6 (LogN) va logarit co sé 10 cla
dudng kinh trung binh quan phuong (LogDg)
la mot dudng thang véi do déc b = -1,605.
Nghién clru cla Zeide [5, 6] cho thdy méi
quan hé Log(N)-Log(Dg) 1a mdt dudng thang
vGi d6 déc b = -3/2. Nghién ctru cha Comeau
va cong sy (2010) [7] d6i véi vdi rirng &
Canada cho thay d6 déc cGa ham Log(N)-
Log(Dg) la b = -1,437 d6i véi rirng van sam
Sitka va b = -1,421 d6i véi rirng Douglas-fir.
No6i chung, méi quan hé Log(N)-Log(Dg) thay
ddi tuy theo kiéu rirng va lap dia.

Chi s6 mat dé quan thu thuong dwoc xac
dinh theo phuwong phap cla Reineke (1933;
dan theo [6]. Reineke (1933) xac dinh chi so
mat dé (SDI) tir m6i quan hé Log(N)-Log(Dg).
M4t dd cha quan thu véi Dg = 25 cm duoc goi
la chi s& SDI. Gia tri Dg = 25 cm duwoc goi la
duwong kinh quan phuong co s& (Dcs, cm). Chi
s6 SDI cia quan thu diéu tra dwgc so sanh véi
chi s6 SDImax. Chi s& SDlmax & chi s6 mat do
clia quan thu ma cac cay gd khong giao tan
v@i nhau. Trong quan thu nay, ting trudng
clia cay gb va quan thu 1a Ién nhat. Mic do
canh tranh giita nhitng cay gb trong cac quan
thu diéu tra dwoc danh gid theo ty 1é gilra chi
s6 SDI cGia quan thu nay vdi chi s6 SDIvax. Mat
dd tuong ddi (RD = Relative Density) cla
rirng trong thuan loai déng tudi la ty 1é& gitra
tdng tiét dién ngang (G, m2/ha) va Dg [3].

San lwgng cua rirng phu thubéc vao mic dé
giao tan cla céc cay gd trong quan thu. Do la
ty 18 gitra dién tich tan cta quan thu trén dién
tich c6 cay gb. Theo quan diém nay, chi s6

khong gian tuwong doi (RS = Relative Spacial
Index) cia quan thu I3 ty |& khodng céch trung
binh clia c4c cay gb trong quan thu vai chiéu
cao trung binh cta nhitng cdy wu thé (Hp, m)
(8].

Rirng keo lai (Acacia hybrid) tai tinh Déng
Nai dwoc trong véi muc dich cung cap gb
nguyén liéu cho ché bién bot gidy, van dam va
dd méc gia dung. Mét sé nghién ctru [9, 10] da
phéan chia chi sé 1ap dia (SI = Site Index) va san
lvong gb cla rirng keo lai (Acacia hybrid) theo
nhitng |14p dia khac nhau tai tinh Péng Nai.
Hién nay van con thiéu nhitng nghién cttu vé
phuong phdp nudi dudng rirng keo lai sau khi
trong. P& quan ly mat dd cua rirng keo lai sau
khi tréng, nha 1dm hoc can phai biét méi quan
hé gilta mat d6 vaéi kich thuwdc cay gd & nhitng
tudi khac nhau.

Xuat phat tir nhitng van dé dat ra trén day,
muc tiéu cta nghién ciru nay la xac dinh chi sé
mat d6é va khdéng gian sinh trwdng cla ring
trong keo lai & nhirng tudi va chi sé 1ap dia
khdc nhau tai tinh Péng Nai. K&t qua cua
nghién cru nay |a co s& khoa hoc dé xay dung
phuwong phdp nuéi dudng rirng tréng keo lai &
tinh Dong Nai.

2. PHU'ONG PHAP NGHIEN CUU
2.1. Bdi twong va dia diém nghién ctru

D4 twong nghién ctru 13 rirng trong keo lai
(Acacia hybrid) thuan loai tir 2-10 tuéi. Mat dé
trong rirng ban dau 13 1.667 cay/ha (2x3 m).
Sau khi tréng, rirng keo lai khéng dugc tia
thuwa. Pia diém nghién ciru tai Ban quan ly
rirng La Nga va Ban quan ly rirng Xuan Loc
thudéc tinh Péng Nai. Khu vuc nghién ctu
mang dac tinh chung cla khi hau nhiét déi gié
mua [9, 10]. Hang nam khi hau phan chia
thanh hai mua mwa va khoé r6é rét. Mua mua
kéo dai 6 thang tir thang 5 dén thang 11, con
mua khé tir thdng 12 ndm trudc dén thang 4
nam sau. Nhiét d6 khéng khi dao dong tir 23,9
dén 29,0°C. Lwgng mua dao déng tir 2.400
dén 2.800 mm/nam. D4 am khéng khi trung
binh 80%. D6 cao dao déng tir 80 dén 120 m so
v&i mat bién. Rirng keo lai dugc trong trén dat
xam phat trién tir phu sa c6, dat nau dé trén da
bazan va dat do vang trén da phién sét.
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2.2. Phuong phap thu thdp sé liéu

Nghién clru nay st dung lai nguén sé liéu
cla [9]. Ngudn s liéu nay da dugc thu thap &
rirng keo lai tai 5 cap tudi (A, ndm) (A =2, 4, 6,
8 va 10 ndm). Mbi cap A duoc thu thap 10 6
tiéu chudn dién hinh (OTC). Dién tich OTC I3
500m? (25%20m). Cac OTC duwoc phan b déu
tlr rirng keo lai sinh truwdng rat tét dén rat xau.
Téng s6 5 cap tudi l1a 50 OTC. Theo [10], rirng
keo lai tai tinh Pdng Nai dugc phan chia thanh

5 cdp chi s6 1ap dia (SI) tai tudi 10. Chiéu cao
binh quan cda nhitng cdy wu thé (Hp, m) trén 5
chi s6 SI dugc wéc lwong theo Ham 1; trong
dd r? = hé s6 xac dinh, SEE = sai Iéch chuin cla
ham wdc lwong. Ham wdc lvong Hp tai tudi A
theo 5 chi s6 SI c6 dang nhu Hdm 2. Ndm cap
chi s6 S tai tudi 10 13 16, 19, 22, 25 va 28m; ki
hiéu tuong ng la Slis, Slig, Sla2, Slzs va Slas.

Hp = 42,3957xexp(-2,85087xA0,6°0179) (1)

r? = 99,66%; SEE = +4,7

Ho = Sixexp(-2,85087xA0:6>0179) fexp(-2,85087x Ao 6°0179) (2)

Pudng kinh binh quan (D, cm), chiéu cao
binh quan (m), thé tich cla cay binh quan (V,
m3), mat d6 binh quan (N, ciy/ha), tiét dién
ngang binh quan (G (m?/ha) va tri lvong gb
binh quan cla rirng keo lai tai tudi A nam trén

5 chi s6 SI dwoc wdc lwong tuwong &ng theo
cac Ham 3-8 (Bang 1). O Bang 1, R? 13 hé s6 xac
dinh, SEE 1a sai lé&ch chuan cla cic ham wdc
lvgng.

Bang 1. Cac ham san lwgng cua rirng keo lai trén 5 chi sé lap dia tai tinh Déng Nai

Cac ham san lwgng R%(%) +SEE Ham
D = exp(0,639476 + 1,00018xLn(SI) - 2,90292xA 049438) 99,8 0,03 (3)
H = exp(0,893052 + 0,99978xLn(Sl) - 3,06554xA0:50116) 99,8 0,03 (4)
V = exp(-7,32484 + 2,79806xLn(Sl) - 8,35365xA 0451 99,9 0,0005 (5)
N = 1685,66xexp(-0,0581583xA) + 601,645/exp(SI/A) 98,6 22,4 (6)
G = exp(-1,81035 + 1,88423xLn(Sl) - 4,33503xA 0668809) 99,8 0,26 (7)
M = exp(-1,81876 + 2,70516xLn(SI) - 6,90119xA 0747526 99,9 0,97 (8)

Ngudn: Theo tai liéu [9]
Ghi chu: D (cm) = Puwédng kinh binh quén; H (m) = Chiéu cao binh qudn; V (m?) = Thé tich cua cdy binh
quén; N (cdy/ha) = Mt dé binh quédn cta qudn thu; G (m?*/ha) = Tiét dién ngang binh qudn cta quén thu;

M (m3/ha) = Trir lwvong gb binh quén ctia qudn thu; A (ndm) = Tudi cta qudn thu.

2.3. Phuwong phap xtr ly sé liéu

2.3.1. Xdc dinh méi quan hé giita médt dé voi

dwdng kinh quén phuong cda rirng keo lai
Dai lvgng Dg cla rirng keo lai tai tubi A trén 5

chi s6 SI dwoc xac dinh theo cdng thirc 9; trong

dé N va G duoc wdc luvgng tuwong tng theo Ham

6va7.

G
Dg (cm) = m ®

Trong nghién ctru nay, dai lwgng Dg cla
rirng keo lai tai tudi A ndm duoc wdc luong
theo ham Korf (1939) & dang Ham 10; trong
do A 13 tudi rirng keo lai, con bo-b> a cdc tham
s6. Gid tri Dg cla rirng keo lai tai tudi co s& Ao
= 10 ndm duwogc phan chia thanh 5 cap. Ham
phan cap Dg tai Ao c6 dang nhu Ham 11; trong

dd A 1a tudi rirng keo lai, Ao = 10 ndm, con bo-
b2 a cac tham sé.

Dg = boxexp(-b1xA*?) (10)

Dg = Desxexp(-bixA™2)/exp(-b1x102) (11)

M&i quan hé gitra Log(N)-Log(Dg, cm) dugc
mo ta theo ham tuyén tinh (Ham 12); trong d6
a la diém chan, con c 1a d6 dbc. Theo [4, 6], chi
s6 mat do quan thu cha Reineke (SDI) la mat
dd quan thu tai dwong kinh quan phuong co
s& (Dcs, cm). Chi s6 SDI cda quan thu duogc xac
dinh theo céng thirc 13; trong dé Dga = duong
kinh quan phuong tai tudi A, Dcsa = cap Dg tai
tudi Ao, tham s6 b = (2-c), con tham sb c 1a do
déc cha Ham 12. T coéng thic 13, mat do
quan thu tai tudi A (Na, cdy/ha) duoc xac dinh
theo cong thic 14. Trong nghién cttu nay, Dcs
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cla rirng keo lai dugc chon tai A= 10 nam.

Log(N) = a - cxLog(Dg) (12)
SDIa = Nax(Dga/Dcsa)® (13)
Na = SD|A/(DgA/DCSA)b (14)

2.3.2. Xdc dinh chi s6 mét dé cuaa rirng keo lai
theo phwong phdp cuda Curtis (1982)

Theo [3], chi s6 mat d6 cla rirng keo lai tai
tudi A trén 5 chi s6 SI (RDa) dwoc xac dinh
theo cong thirc 15; trong dé Na, Ga va Dga la
mat do, tiét dién ngang va dwong kinh trung
binh quan phuong tai tudi A. Gid tri Na va Dga
dugc wéc luvgng tvong trng theo Ham 6 va 11.

Ga
RDa = 15a
A Dex (15a)
0,00007854xNaxD 2
! w<Dex) (15b)

RDa \/D_gA
Chi s6 RD thay déi theo A theo dang
duong cong Sigmoid. Vi thé, nghién clru nay
xay dung ham wdc luvong RD = f(A) theo dang
ham Korf (1939) (Ham 16). & Ham 16, tham s&
ao 1a chi s& RDmax tai tudi 2, tham s& a; 1a d6
déc, tham s6 az la hinh dang clia duwdng cong
RD = f(A).
RD = apxexp(-a1xA3?) (16)
DI vai rirtng da khép tan kin va ty tia thua,
mat d6 hién con tai tudi A (Nuca, cdy/ha) duoc
xac dinh theo cong thirc 17. S6 cay tia thua tai
tudi A (Narr, cdy/ha) duoc xac dinh theo cong
thirc 18; trong dé No = méat do tréng rirng ban
dau, Nuca 1a mat dé hién con tai tudi A. Cudng
do tu tia thua (1%) duoc xac dinh theo cong
thire 19.

RDa
Nhea = (0,00007854xDga3/2) (17)
NtT = No - Nhca (18)
1% = (N71/Nhca)x100 (19)

Theo [3], dé rirng khép tan va che phu kin
l4p dia, chi s6 RD dé lai nudi dudng sau tia
thua bang 35% so véi chi s6 RD. D& rirng khép
tan va lap dia khong bi bo tréng, chi s6 RD dé
lai nudi dudng sau tia thua bang 50% so vdi
chi s& RD. Trong 2 trwdng hop nay, s6 cdy hién
con tai tudi A dugc xac dinh twong rng theo

cong thirc 20 va 21; trong d6 Dga duwgc woc
lwong theo Ham 11, con chi s6 RDa duwoc xac
dinh theo Ham 16. Cuong do tia thua & 2
trwdng hop nay la 65% va 50%.

\ _ (0,35%RDy) 2
(HC35%) = (0,00007854XDgA3/2) ( )
0,5%RD
( A) 21)

Nineso%) =70 00007854xDga?2)
2.3.3. Xdc dinh chi sé khéng gian sinh truéng
cua rirng keo lai

Chi s6 khéng gian twong ddi cda rirng keo
lai tai tudi A ndm trén 5 chi s& SI (RSa) duoc
xac dinh theo phwong phép [8]. Chi s6 RS la ty
|é gitta khoang cach trung binh cla céac cay vaoi
chiéu cao cta nhirng cay wu thé (Hp). Chi s6 RS
cla rirng keo lai tai tudi A trén 5 chi s6 SI dugrc
xac dinh theo cong thirc 22a; trong do Na la
mat d6 cda rirng keo lai tai tudi A trén 5 chi s6
Sl, con Hpa la chiéu cao cta nhitng cdy wu thé
tai tudi A trén 5 chi s6 SI. Tlr cdng thirc 22a,
mat dé cla rirng keo lai tai tudi A trén 5 chi s6
SI duoc xac dinh theo cong thirc 22b.

3[ 10000/Na
RSa = Hon (22a)

10.000
(RS/_\XHD,/.\)2

Chi s RS bién déi theo A dudi dang dudng
cong hinh chit J ngwoc. Vi thé, ham RS = f(A)
duwoc mo ta theo Ham 23; trong dé m la RSmax
tai A = 2 ndm, b 13 hang s6, con c 1a tham s6
hinh dang. Mat dé (N, cdy/ha) va Hp khéng chi
thay d6i theo A, ma con theo chi s6 Sl. Vi thé,
nghién cru nay xay dung 5 mé hinh biéu dién
sy thay d6i cta chi s& RS theo A d&i vdi rirng
keo lai trén 5 chi so Sl.

RS = mxexp(bxA*) (23)

DaGi véi rirng trong tuy tia thwa tu nhién, chi
s6 RS duwoc st dung dé xac dinh quy luat suy
gidam sé cdy theo A. Theo [8], tia thuwa rirng
duoc xac dinh theo bién do gilra ranh gidi trén
cla chi sé RS (RSu) va ranh gidi dudi cta chi sé
RS (RSL). Trong nghién ctru nay, chi s6 RSy va
RS, duwoc xac dinh tuwong &ng theo RSmax va
RSmin. Chi s6 RSy dugc thiét 1ap dé dam bao

Na(cdy/ha) = (22b)
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cho rirng keo lai sinh trudng binh thuong va
che pht kin 1ap dia. Chi s& RS, dugc thiét lap
dé xac dinh mat d6 cda rirng keo lai & murc
cao nhat. Néu gilr mat do sau tia thua tai tudi
A & chi s8 RSua va RSy, thi s6 cdy con lai sau
tia thua tai tudi A (Nua va Nia) duoc xac dinh
theo céng thirc 24; trong d6 Hopa la chiéu cao
cla nhirng cidy wu thé tai tudi A. S6 cay tia
thuwa (N7, cdy/ha) tai tuéi A duwoc xac dinh
theo coéng thirc 25; trong d6 Nuc (cay/ha) la
mat d6 hién con tai tudi A, con Nnpa (Nnpa =
Nua va Nia, cdy/ha) la s cay dé lai nudi dudng
sau tia thuwa tai tu6i A. Cudng do tia thua (1%)
duoc xac dinh theo céng thirc 26.

) 10.000

Nua (cay/ha) =m (24a)
) 10.000

Nia (cdy/ha) = m 24b)

N7t (Cay/ha) = Nuc - Nnoa (25)
1% = (N11/Nhc)x100 (26)

2.3.4. Banh gia sai léch cda cdc ham héi quy
Cac tham sé cha ham héi quy va nhitng
théng ké sai léch cda cdc ham 10-14, 16-17 va
23 dugc xac dinh theo phuong phap héi quy
va twong quan phi tuyén tinh cia Marquartz.
Mirc d6 chdt ch& cia méi quan hé gitra cac
bién phu thudc véi cac bién dy doan dugc
danh gia theo hé s6 xac dinh (R?; Céng thirc
27). Sai léch cda cac ham héi quy dugc danh
gia theo 4 tiéu chuan: (1) Téng sai léch binh
phuong (SSE; Céng thirc 28); (2) Sai s6 wdc
lwong (SEE; Cong thirc 29a) va hé sd bién dong
(CV; Céng thirc 29b); (3) Sai s6 tuyét ddi trung
binh (MAE; Céng thirc 30); (4) Sai s6 tuyét doi
trung binh theo phan tdam (MAPE; Cong thirc
31). O cong thirc 27-31, Yi va Y, twong tng la
bi€n phu thudc thuc té va udc lugng; Yuqg la gid
tri binh quan thuc té€ cda bién phu thuéc; n =
dung lwong mau; p = s6 tham s6 cla ham hoi
quy. Cic budc phan tich héi quy va tuong

quan dugc thuc hién bang phan mém théng
ké STATGRAPHICS Centurion XV.l 15.1.02.
R2 = (1 - (SSE/SST))x100 (27)
SSE = XL, (Yi — Yj)? (28)
SST=Y" (Yi — Ybq)?

SEE = /% (29a)
CV% = (SEE/Ygq)x100 (29b)
MAE = XL, (([Yi = Yj[)/n) (30)
MAPE = (1/n)(]Y-Y;|/Y;)x100 (31)

3. KET QUA VA THAO LUAN
3.1. M4t sé chi tiéu sdn lwgng cua rirng keo lai

Chiéu cao binh quan cuta céc cay wu thé (Hp,
cm) & rirng keo lai tir tudi 2-10 trén 5 chi s6 Sl
duoc wdc luvgng theo Ham 2. BAn chi tiéu san
lwgng (D, H, N, G) cla ring keo lai duwoc wdc
lwgng theo cac Ham 3, 4, 6 va 7 (Bang 1). Tw
cac Ham 6 va 7, xac dinh dwgc Dg cua rung
keo lai tir tudi 2-10 trén 5 cap chi sé SI. Bang 2
téng hop nhitng dac trwng thdng ké déi véi Dg
cla rirng keo lai.

Nhirng phan tich hoi quy cho thdy ham wéc
lwvong Dg cla rirng keo lai tir 2-10 tudi c6 dang
nhuw Ham 32. Hadm nay nhan hé s xac dinh rat
cao va sai léch rat nhé I3 vi Dg duwoc wdc luong
theo Ham 6 va 7. S6 liéu & Bang 2 cho thay dai
lwong Dg cua rirng keo lai tai tudi Ao = 10 ndm
dao dong tir 12-21 cm; trung binh 17,0 cm.
Né&u phan chia Dg tai tudi 10 ndm thanh 5 cap
véi mdi cap 2,5 cm, thi 5 cap dudng kinh co s&
(Dcs, cm) nhéan gid tri twong ng la 12, 14,5,
17,0, 19,5 va 22,0 cm. Ham udc lwgng Dg cla
rirng keo lai tai tudi A theo 5 cap Dcs c6 dang
nhu Ham 33. Gia tri Dg tai tuéi 10 ndm Ia
dudng kinh co s& (Dcs, cm). Bang 3 téng hop
Dg cla rirng keo lai tir 2-10 tudi trén 5 cap chi
s6 Sl. Bang 4 téng hgp mot s6 chi tiéu san
lwong cda rirng keo lai tir 2-10 tudi.

Dg = 56,6891xexp(-3,05683xA0395272) (32)
r? =99,98%; SEE = +0,05; MAE = 0,035; MAPE = 5,2%.
Dg = Dcsxexp(-3,05683xA0:395272) Jexp(-3,05683x107%395272) (33)
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Bang 2. Pic trung thong ké dudng kinh quan phuong cha rirng keo lai tai tinh Déng Nai

A (nam) Dg (cm) Min Max *SEE CV%
2 5,5 4,1 7,0 1,2 20,8
4 9,7 7,2 12,2 2,0 20,3
6 12,6 9,2 15,9 2,6 21,0
8 14,8 10,7 18,7 3,2 21,4
10 17,0 12,0 21,2 3,6 21,9

Ghi chu: A (ndm) = tubi; Dg(cm) = Buwdng kinh quén phwong; Min va Max = Budng kinh quén phuong
nhd nhét va I6n nhét, SEE = sai léch chudn cua Dg; CV% = Hé sé bién déng cda Dg.

Bang 3. Budng kinh quan phwong cla rirng Keo lai trén 5 chi sé lap dia

Gia tri Dg (cm) tai tudi A (ndm) déi véi 5 chi sé SI

A (nam)
16 19 22 25 28
2 4,0 4,9 5,7 6,5 7,4
4 7,0 8,5 9,9 11,4 12,9
6 9,1 11,0 12,9 14,8 16,7
8 10,7 12,9 15,2 17,4 19,6
10 12,0 14,5 17,0 19,5 22,0

Bang 4. Mot s6 chi tiéu sdn lwgng cha rirng keo lai tai tinh Dong Nai

A (nam) D (cm) Dg (cm) H(m) Hp (m) N (cady/ha) G (m?/ha)
2 5,3 5,7 6,2 6,8 1501 3,7
4 9,7 9,9 11,6 13,1 1340 10,3
6 12,6 12,9 15,4 17,1 1208 15,4
8 14,8 15,2 18,2 19,9 1103 19,4
10 16,5 17,0 20,4 22,0 1015 22,5

3.2. Chi s mat dd cua rirng keo lai trén 5 chi
s6 lap dia
3.2.1. Chi s6 méat dé cta rirng keo lai theo
phuwong phdp cia Reineke (1933)

Nhirng phan tich hoi quy cho thdy ham uéc
lwong chi s6 méat do (SDI) cua rirng keo lai tir
2-10 tudi trén 5 chi s6 SI duoc téng hop &

Bang 5. Cic ham nay todn tai véi hé s6 R? rat
cao (>99,9%) va sai léch rat nho 1a vi chung
dugc udc lwong tir cdc ham mat dé (Ham 6)
va dudng kinh quan phuwong (Ham 33). Khi
thay thé N va Dg vao cac Ham 34-39, xdc dinh
dugc chi s6 SDI cta rirng keo lai tir 2-10 tudi
trén 5 chi s6 SI (Bang 6).

Bang 5. Ham uéc lwong chi sé mat dé cta rirng keo lai trén 5 chi sd 1ap dia

Chi sd SI (m) Céc ham chi s6 SDI R?(%) +SEE Ham
16 SDI1, = Nygx(Dgie/12) 1644 99,99 0,282  (34)

19 SDl14,5 = NyoX(Dgie/14,5) 6447 99,99 0,174  (35)

22 SDIy7 = NypxDg,/17)1/64394 99,99 0,158 (36)

25 SDl1s,5 = Nasx(Dgas/19,5) 64355 9999 0,399  (37)

28 SDI; = Npgx(Dgas/22) 6481 99,99 0,398  (38)

Binh quén SDlsq = NsgX(Dgso/17)+63556 99,98 2,651  (39)

Ghi chu: SI (m) = Chi s6 lép dia tai tudi 10 ndm (SI = 16, 19, 22, 25 va 28m); SDI (12; 14,5, 17: 19,5 22) = Chi $8
mat dé tai Dcs; Noi (cy/ha) = Méat dé cua rirng keo lai tir 2-10 tudi trén 5 cép chi s6 lap dia; Dgs (cm) =
Puwong kinh quén phwong cua rirng keo lai tir 2-10 tudi trén 5 cép chi sé 1ap dia.
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Bang 6. Chi s6 mat dé (SDI) chia rirng keo lai tir 2-10 tudi trén 5 chi sé 1ap dia

A (ndm) Chi sd SDI ctia rirng keo lai tai tudi A (ndm) trén 5 chi sé S|
16 19 22 25 28 Binh quan
2 246 252 249 247 250 249
4 555 557 550 553 555 554
6 781 771 765 762 759 768
8 944 920 913 900 890 913
10 1064 1032 1009 992 979 1015

3.2.2. Chi sé mét dé RD cta rirng keo lai theo
phuong phdp cda Curtis (1982)

Nhirng dac trung thdng ké ddi vai chi s6 RD
cla rirng keo lai dugc dan ra & Bang 7. Noi
chung, chi s6 RD cla rirng keo lai gia tdng theo
tudi va bién dong kha lon (CV > 28,0%). Hién
twong nay xay ra la do hai dai lwgng G va Dg
bi€n déi khd I&n theo A va chi s6 SI. Nhitng
phan tich héi quy cho thady ham udc luvgng chi
s6 RD cla rirng keo lai theo A trén 5 chi sd SI
c6 dang nhu Ham 40-45 (Bang 8). Cac ham nay
cd hé sb xac dinh rat cao (R* = 99,9%) va sai
léch nhd (MAPE < 1,0%). Sai léch cGia cac ham
nay rat nhd 13 vi chi RD tai tudi A trén 5 chi s6
S| dwoc wdc lvgng theo Ham 7 va 33. Vi thé,
chung duoc sir dung dé wdc lugng chi s6 RD
cla rirng keo lai theo A trén 5 chi sé SI. Tlr cac
Ham 40-45, xac dinh duoc chi s6 mat dd RD
cla rirng keo lai tr 2-10 tudi trén 5 chi sé Sl
(Bang 9). D& rirng keo lai luén khép tan va che
phd kin 1ap dia, mat do dé lai nudi dudng &
gidi han dudi va gidi han trén dwoc xac dinh

theo hai mirc 35%RD va 50%RD. Theo cong
thirc 20 va 21, xac dinh dwgc mat do dé lai
nudi dudng va cuong do tia thua rirng keo lai
& murc 35%RD va 50%RD (Bang 10). O Bang 10,
s6 liéu & cot 2 va 3 13 mat do hién con va ty lé
suy giam mat do cda rirng keo lai & giai doan
trudce tia thua; s6 liéu & cot 4 va 6 twong ing
la mat do cda rirng keo lai dé lai nudi dudng &
muic 35%RD va 50%RD; s liéu & cdt 5 va 7
twong ng la cuwong dé tia thua (1%) & murc
35%RD va 50%RD.
3.3. Chi s6 khdng gian sinh trwéng cla rirng
keo lai

T Ham 2 va 6, theo cong thirc 22, xac dinh
dugc chi sé khdng gian sinh trudng twong déi
(RS) cha rirng keo lai tir 2-10 tudi trén 5 cap
chi s6 SI. Pac trung thong ké doi véi chi sé RS
cua rirng keo lai dwoc téng hop & Bang 11. NGi
chung, chi s6 RS cla rirng keo lai gia ting theo
tudi va bién déng khd I6n (CV > 20%). Hién
twong nay xay ra la vi N va Hp bién déi theo A
va chi sé Sl.

Bang 7. Pac trung thdng ké chi s6 mat dd RD cua rirng keo lai tir 2-10 tudi

A (nam) RD Min Max *SEE CV%
2 1,531 0,994 2,097 0,439 28,6
4 3,189 2,066 4,369 0,912 28,6
6 4,207 2,723 5,770 1,206 28,7
8 4,879 3,158 6,696 1,399 28,7
10 5,352 3,463 7,341 1,534 28,7

Ghi chu: A (ndm) = tuéi rirng keo lai; RD = Chi s6 mét dé; Min va Max = Chi s6 RD nhé nhét va Idn nhét,
SEE = sai léch chudn cta chi s6 RD; CV% = Hé s6 bién déng cua Chi sé RD.
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Bang 8. Cac ham wéc lwgng chi sé RD ddi véi rirng keo tir 2-10 tudi trén 5 chi sd Sl

Chi sd SI(m) Cac ham chi s6 RD = f(A) R% (%) +SEE MAPE Ham
16 RD1s = 5,83682xexp(-3,04073xA0766848) 99,99 0,004 0,13 (40)

19 RD1g = 7,23883%exp(-3,0267xA0.782024) 99,99 0,005 0,14 (42)

22 RDy; = 8,70732xexp(-3,01755xA0795672) 99,99 0,007 0,17 (42)

25 RD2s = 10,2525%exp(-3,0121xA 0.806986) 99,99 0,010 0,20 (43)

28 RD2g = 11,8643xexp(-3,00939xA 081693) 99,99 0,013 0,22 (44)
Binh qudn RDsq = 8,77316xexp(-3,0177xA 0798341 99,99 0,008 0,18 (45)

Bang 9. Chi s6 mat do RD cua rirng keo lai tir 2-10 tudi trén 5 chi s6 lap dia
Chi s8 RD tai tudi A (ndm) trén 5 chi sd SI

A (n3m) 16 19 22 25 28 Binh quan
2 0,977 1,245 1,531 1,833 2,150 1,547
4 2,042 2,601 3,199 3,832 4,499 3,235
6 2,704 3,435 4,216 5,043 5,914 4,262
8 3,149 3,991 4,890 5,842 6,842 4,943
10 3,470 4,391 5,372 6,409 7,499 5,428

Bang 10. Mat do cha rirng keo lai & giai doan trwdc va sau khi tia thwa & mirc 35%RD va 50%RD

A (n3m) Mat dé trwdc tia thua Mat d6 nudi duwdng (N, cdy/ha) theo

(N, cay/ha) % N3s%rp 1(%) Nso%rp 1(%)
(1) (2) (3) (4) (5) (6) (7)
2 1509 9,5 528 65 755 50
4 1356 18,7 475 65 678 50
6 1216 27,0 426 65 608 50
8 1108 33,6 388 65 554 50
10 1021 38,7 357 65 511 50

Nhirng phan tich héi quy cho thdy ham wéc S| cé dang nhw Ham 49-53 (Bang 12). Tl cac
lwong chi s6 RS, RS. va RSy binh quan ciarirng  ham 49-53, xac dinh duwoc chi sé RS d6i vadi
keo lai c6 dang nhu Ham 46-48. Ham wdc  rirng keo lai tir 2-10 tudi trén 5 cap chi sd Sl
lwong chi sd RS cla rirng keo lai trén 5 chi sé6  (Bang 13).

RSgq = 0,108037xexp(2,42569xA 0:898228) (46)
r2 = 99,9%; SEE = +0,0003; MAE = 0,0002; MAPE = 0,12%.

RSL = 0,0868878xexp(2,41612xA0:962493) (47)
r2 = 99,9%; SEE = +0,0008; MAE = 0,0005; MAPE = 0,42%.
RSu = 0,135592xexp(2,4467xA0:855338) (48)

r2 = 99,9%; SEE = +0,0009; MAE = 0,0005; MAPE = 0,22%.

Bang 11. Dic trung thang ké chi sé RS ddi véi rirng keo lai tir 2-10 tudi

A (nam) RS Min Max *SEE CV%
2 0.397 0.300 0.524 0,089 22,4
4 0.217 0.164 0.286 0,048 22,3
6 0.175 0.133 0.229 0,038 21,7
8 0.157 0.120 0.205 0,034 21,4
10 0.148 0.114 0.192 0,031 20,9

Ghi chu: A (ndm) = tudi rirng keo lai; RS = Chi s6 khéng gian sinh trurdng; Min va Max = Chi sé RS nhé
nhét va Ién nhét, SEE = sai léch chudn cda chi s6 RS; CV% = Hé s6 bién déng ctia Chi sé RS.
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Bang 12. Cac ham wé'c lwgng chi sé RS ddi véi rirng keo tir 2-10 tudi trén 5 chi sé Sl

Chi sd SI (m) Cac ham chi sd RS R%(%) +SEE MAPE Ham
16 RS16 = 0,135593xexp(2,4467xA0855347) 99,99 0,0009 0,22 (49)
19 RS19 = 0,118621xexp(2,43404xA088731) 99,99 0,0009 0,32 (50)
22 RS2z = 0,1052xexp(2,41316xA0906064) 99,99 0,0011 0,41  (51)
25 RSzs = 0,094903xexp(2,41292xA 0-931628) 99,99 0,0008 0,38 (52)
28 RSzs = 0,08689xexp(2,4163xA 0,262546) 99,99 0,0008 0,41 (53)

Bang 13. Chi sd RS ddi v&i rirng keo lai tir 2-10 tudi trén 5 chi s6 1ap dia
. Chi s8 RS tai tudi A (ndm) trén 5 chi s6 SI
A (nam) - -
16 19 22 25 28 Binh quan

2 0,524 0,442 0,381 0,336 0,300 0,397
4 0,286 0,242 0,209 0,184 0,164 0,217
6 0,230 0,195 0,169 0,150 0,134 0,176
8 0,205 0,174 0,152 0,134 0,120 0,157
10 0,191 0,163 0,142 0,126 0,113 0,147

Tl cac Ham 46-48, cong thirc 22 va 24-26,
xac dinh dugc chi sd RS, RSy, RSu binh quan va sé
cay tia thua binh quan (N, cdy/ha) d6i vdi rirng
keo lai tlr 2-10 tudi (Bang 14). & Bang 14, s6 liéu
@ cOt 1 (Na, cay/ha) la méat do cia ring keo lai
duoc wéc lwgng theo Ham 22b, trong d6 Hpa va
RSa duoc wdc lwvgng twong (rng theo Ham 2 va
46; s6 liéu & cot 3 va 5 tuwong ing la RS, va RSy;
6 liéu & cot 4 va 6 1a mat d6 binh quan cla rirng
keo lai tir 2-10 tudi twong ng vai RSL va RSy; s6
lidu & cot 7 va 8 twong ing 13 s6 cly tia thua
binh quan (N, cdy/ha) va cuong do6 tia thua
binh quan (1%) clda rirng keo lai tir 2-10 tudi
duoc xac dinh theo RSu. Cuwong d6 tia thua binh
quan (1%) d6i véi rirng keo lai thay déi rat nhé
theo tudi 1a vi cac bién Na, Ni, RS. va RSy duoc

tinh quan chung cho 5 chi so SI.
3.3. Thdo luin va dp dung két qua nghién ciru
3.3.1. Théo luén

(a) Sw thay déi cia méi quan hé Log(N)-
Log(Dg): Khi nghién ctru quy luat ty tia thua
cla rirng thuan loai va hon giao khac nhau,
nhiéu tdc gid [5-7] nhan thdy mdi quan hé
Log(N)-Log(Dg) thay déi tuy theo kiéu rirng va
lap dia. Ddi vdi rirng keo lai tai tinh Ddng Nai,
méi quan hé Log(N)-Log(Dg) 1a mét dudng
thang. D6 déc cla ham nay thay déi rat nhé
theo chi s6 Sl; trung binh b = -1,6387. Hién
twong nay xay ra la vi: (1) Mat do cda rirng
keo lai thay d6i khdng I&n theo chi s6 1ap dia;
(2) Ham phan cap Dg dugc chon véi d6 doc
bang nhau.

Bang 14. Chi sé RS, mat dé va cudng do tia thwa déi v&i rirng keo lai tir 2-10 tudi

A (ndm) Na (cay/ha) RS, N (cdy/ha) RSy Nu (cay/ha) N+r(cdy/ha) 1%

(1) (2) (3) (4) (5) (6) (7) (8)
2 1388 0,300 2428 0,524 796 592 42,7
3 1324 0,201 2330 0,353 758 566 42,8
4 1235 0,164 2162 0,286 711 525 42,5
5 1167 0,145 2027 0,251 675 492 42,0
6 1110 0,134 1914 0,230 646 464 41,8
7 1062 0,126 1818 0,215 621 440 41,5
8 1023 0,120 1741 0,205 601 422 41,2
9 986 0,116 1670 0,197 582 404 41,0
10 959 0,113 1616 0,191 568 391 40,8
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(b) Chi s6 mat dé déi vdi rirng keo lai: Khi
xac dinh chi s6 mat d6 d6i vdi céc kiéu rirng,
Reineke (1933) dé xuat dudng kinh co s& (Dcs,
cm) 1a 25 cm. D8i vai rirng keo lai, néu udc
lwvgng Dg theo Ham 32, thi Dcs = 25cm xuat
hién & tudi 28 nam. O Viét Nam, chu ky kinh
doanh rirng keo lai gb 1én dwoc dé xuat |a 10-
15 nam. Vi thé, khi xac dinh chi s6 SDI d6i vdi
rirng keo lai, nghién ctru nay dé xuat chon Dcs
tai Ao = 10 ndm trén 5 chi sd SI (Dscie-28) twong
ng la 12, 14,5, 17, 19,5 va 22cm; trung binh
Dcs = 17 cm. Viéc chon Dcs theo 5 cdp nhu trén
khéng dnh hudng dén viéc xac dinh chi s SDI
va mat do hién con cda rirng keo lai. Chi s6 SDI
duoc xac dinh ddi vdi rirng keo lai d3 khép tan
kin va chwa qua tia thua. Khi ap dung vao thuc
té, chi sd SDI cha rirng keo lai thyc té (diéu
tra) dwoc so sanh vdi chi sd SDImax cla rirng
keo lai. Theo chi s6 SDI, chi rirtng khé xac dinh
nhitng chi tiéu trong tia thua rirng keo lai.
Nguyén nhan la vi chi rirng kho xac dinh duwoc
chi s& SDlwax. Trai lai, theo chi s6 RD cda Curtis
(1982)[3], chl rirng xac dinh dé dang gidi han
dudi va gidi han trén cia mat dd dam bao cho
rirng keo lai van khép tan kin va 1ap dia khong
bi bo tréng.

(c) Xdc dinh mat d6 dé lai nubi dudng va
cwong do tia thwa déi vdi rirng keo lai: Theo
phuwong phdp [3, 8], nghién ciu nay chi ra
rang chi s& RD va chi s& RS thay d6i rd rét theo
A va chi sé SI. Gia dinh chu ky kinh doanh déi
va&i rirng keo lai go 1&n 13 10 ndm. Rirng keo lai
duogc tia thwa 1 1an tai tudi 5. Theo gid dinh
nay, néu chi sé RD tai tudi 5 dwoc gilr &@ mirc
35%RD, thi mat do6 dé lai nudi dudng la 450
cay/ha va cudng d6 tia thua (1%) 1a 65%. Néu
chi s6 RD tai tudi 5 dwoc gitt &@ mirc 50%RD, thi
s6 cay dé lai nudi dudng 13 640 cay/ha va
cuwong do tia thua 1a 50%. Theo chi s6 khéng
gian tuong déi (RS), néu rirng keo lai duoc tia
thua 1 1an tai tu6i 5 & mic chi sd RSy, thi s6
cay dé lai nudi dudng la 675 cay/ha va cudng
do tia thua la 42% (Bang 14). Theo hai phwong
phap nay, rirng keo lai dwoc tia thwa 1 1an tai

tudi 5 véi cudng do rat manh (1> 35%). Nhirng
cay bi tia thwa khdng chi bao gdm nhitng cay
thudc cdp sinh trwdng IV va V, ma con mét
phan cdy cap Il theo phan cap cla Kraft (1889;
Dan theo [1]). Nhitng cay dé lai nudi dudng
thudc cap sinh trwdng trung binh, tot va rat
tét. Cadc mirc mat do sau tia thua duoc giltr 6n
dinh dén ky khai thac chinh (A =10 nam).
3.3.2. Ap dung két qué nghién ciru

(a) Xdc dinh chiéu cao cdy wu thé (Hp, m) va
duwong kinh qudn phuong (Dg, cm) cua rirng
keo lai: Chi tiéu Hp va Dg cla rirng keo lai
duwoc xac dinh theo 2 budéc.

Budc 1: Xac dinh A va chi sé Sl cla rirng keo
lai theo dé xuat cua [10].

Budc 2: Khi biét A va chi sd SI, s&r dung Ham
2 va 33 dé xac dinh twong &ng Hp va Dg.

(b) Xdc dinh mét dé (N, cdy/ha) va tiét dién
ngang (G, m?/ha) cuda rirng keo lai: Khi biét A
va chi s6 Sl cta cla rirng keo lai, hai bién N va
G dugc xac dinh tvong rng theo Ham 6 va 7.

(c) Xdc dinh chi s6 mat dé cua rirng keo lai.
Khi biét N va Dg & mdi A va chi s6 SI, thi chi s&
mat do SDI dugc xac dinh theo cac Ham 34-
39. Khi biét A va Sl cla rirng keo lai, thi chi sé
mat d6 RD duoc xac dinh theo cac Ham 40-45.

(d) Xdc dinh chi s6 khéng gian sinh trudng
twong déi (RS) cua rirng keo lai. Khi biét A va
chi s6 Sl cla rirng keo lai, thi chi s6 RS, RS. va
RSu duoc xac dinh theo Ham 46-48. Chi s6 RS
cla rirng keo lai trén 5 chi s6 SI dugc xac dinh
theo Ham 49-53.

(d) Xdc dinh mét dé dé lai nuéi dudng (Nno,
cdy/ha) va cuwong dé tia thwa (1%) d6i vdi rirng
keo lai: Trong thuc hanh, trudc hét chd rirng
can xac dinh chinh xdc chu ky kinh doanh va sé
[an tia thwa d6i vdi rirng keo lai trén 5 chi sé
Sl. D& don gian, tac gia kién nghij chi s6 mat dé
cla rirng keo lai dwgc xac dinh theo phuong
phdp [3]. Sau dé 4p dung cong thirc 17-21 va
Ham 40-45 dé xac dinh chi s6 RD, s cay tia
thua (N1, cdy/ha), s6 cdy nudi dudng (Nnp,
cay/ha) va cudng do tia thwa (1%) ddi vdi rirng
keo lai trén 5 chi s6 SI.
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4. KET LUAN

M&i quan hé Log(N)-Log(Dg) cua rirng keo
lai 1a m6t duwong thang véi d6 déc b = -1,6387.
Chi s mat d6 va chi sé khong gian sinh truedng
trwong d6i cda rirng keo lai thay déi rd rét
theo tudi va chi s8 lap dia. Néu chu ky kinh
doanh rirng keo lai 1a 10 ndm va tia thua 1 1an
tai tudi 5 @ murc 35%RD, thi mat do dé lai nudi
dudng la 450 cdy/ha va cuwong do tia thua la
65%. Néu rirng keo lai duoc tia thwa 1 1an tai
tudi 5 @ mirc 50%RD, thi mat do dé lai nudi
dudng la 640 cdy/ha va cuwong do tia thua la
50%. Theo chi s6 khéng gian twong déi (RS),
néu rirng keo lai dugc tia thwa 1 1an tai tudi 5
& murc chi s6 RSy, thi sé cay dé lai nudi dudng
la 675 cay/ha va cwdong d6 tia thua la 42%. Tac
giad ki€én nghi cac co quan nghién ctru can tiép
tuc phan tich méi quan hé Log(N)-Log(Dg), chi
s6 mat do va chi s6 khéng gian sinh truéng déi
Vvdi rirng keo lai & nhitng tudi Ién hon 10 ndm.
Ngoai ra, nhitrng nghién ctru vé kj thuat nudi
rirng keo lai cling cadn duwoc quan tam.
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