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TOM TAT

CAu tric rimg dong mot vai tro rat quan trong trong quan 1y tai nguyén rung ty nhién cling nhu rimg trong Nghién
ctru nay dugc tién hanh nhim danh gia va phan tich bién dong ciu truc giita cac cip chét lugng cua rimg trong
Sa mdc. Nghién ctru da thiét 1ap 9 6 tiéu chuén dién hinh tai huyén Si Ma Cai, tinh Lao Cai. S6 ligu duong kinh,
chiéu cao va cip chit lugng cua timg ca thé ciy rimg da dugc thu thap. Két qua phan tich cho thay rang, ty 1¢ cay
¢6 chat lugng tot va trung binh 1a kha cao. Puong kinh trung binh ctia cac cap chit lugng lan luot 1a 20,30 cm,
24,60 cm va 37,00 cm. Trong khi do, chiéu cao trung binh tang tir 8,80 m dén 10,10 m va cubi cung 1a 12,3 m
cho cap chit lugng A. Pong thoi mirc 6 bién dong cua duong kinh ngang nguc va chiéu cao ciing ting tir cap
chét luong C, dén cdp B va bién dong nhiéu nhit & cip A. Ham SHASH 13 ham t6t nhit @& mo phong phan bd
tan s6 cho duong kinh va chiéu cao ¢ ca ba cép chit lugng. Quan hé twrong quan giita duong kinh va chiéu cao
tai cac cap chét luong ciing dugc mo phong tbt bang cac ham S va Cubic. Nhiing phat hién ttr nghién ctru nay s€
gitip hiéu 13 hon vé bién dong céu tric gitra cac cAp chét lugng cua rung, ddng thoi cung cép co so 1y thuyét va
khoa hoc dang tin cdy cho cong tac quan ly va bao vé bén viing rimg trong Sa moc trong khu vuc nghién ciru.

Tur khoa: cap chit lwgng, cau tric, Lao Cai, m6é hinh héa, Sa mgc.

1. PAT VAN PE

Dé nang cao hiéu qua trong cong tac quan Iy
tai nguyén rimg noéi chung va rimg trong noi
riéng thi nhitng kién thtrc vé cu trac rimg dong
mot vai tro rit quan trong. Cau tric rimg sé 1a
co s& dé nha quan 1y chon va tmg dung cac bién
phap k¥ thuat 1am sinh hop 1y tac dong vao
rimg. Céu trac rimg phirc tap hon s& lam phong
phu noi ¢ cho cac loai dong vat va con trung.
CAu trac rimg 13 co s& quan trong giup cac nha
1am nghiép hiéu biét hon vé céc chirc ning cua
cac hé sinh thai [1, 2]. Céu trac rimg ciling s& anh
hudng tryc tiép toi da dang sinh hoc cac loai
song trong khu rimg, kiém soat s6i mon, lwong
nudc trong rimg va sinh khdi Carbon trong
rimg. Cau tric rimg dong mot vai tro quan trong
nhu vay. Tuy nhién, nhitng nghién ctu trudc
day chi tap trung phan tich cu tric giita céc
trang thai rimg, gitta cac dai cao, giita cip
tudi... [3-5]. Tai Viét Nam, chua c6 mot nghién
clru nao tién hanh phan tich va lam rd ciu tric
tang cdy cao theo cac cip chét luong,

Sa mdc (Cunninghamia lanceolata (Lamb.)
Hook) la mot loai cay thudéc ho But moc
(Taxodiaceae), phan bd ty nhién & nhitng khu
vuc ¢6 d6 cao tir 1.000-2.000 m so v&i mat nudce
bién thudc Trung Qubdc, Campuchia, Viét Nam,
Lao va Malaysia. Sa moc thuong dung lam cay

trang tri, duoc trong phan tan & cac cong vién
va khu vuc c6 khong gian rong. Go c6 kha ning
chéng chiu mbi mot rét tdt nén thuong dugc su
dung trong xay dung nha cira, lam cot chéng,
lam cau, dong tau, d6 gb. Vo cua Sa mdc con
duoc st dung dé san xuit tanin hodc san xuit
gidy, canh duoc dung dé chiét xuat dau sir dung
trong nganh cong nghiép ché bién nudc hoa [3].
Tai Si Ma Cai, Lao Cai, loai ciy nay phan bd tu
nhién, d& gay trong. Sa moc gop phan vao bao
vé méi trudng, cung cip gd va nguyén liéu cho
ngudi dan dia phwong. Tuy nhién, cac yéu td
ngoai canh, kién thirc han ché vé ciu tric, cac
bién phap quan ly, cac bién phap 1am sinh. .. dan
dén ty 18 song va chat lugng rimg Sa moc con
nhiéu han ché. Ta1 khu vyce nay, chua c6 nhitng
nghlen clru sau vé bién doi cu truc tang tan gitra
cac cap chit luong.

Dé gop phan giai quyét van dé nay, bai bao
s&: (1) phn tich dic diém cua cac dai luong sinh
truong gitta cac cip chat lugng; (2) mé hinh hoa
phéan bé tan s6 cho duong kinh va chiéu cao tai
cac cap chét luong khac nhau; va (3) phan tich
mbi quan hé gitra duong kmh va chiéu cao cta
céc ca thé Sa moc theo cac cap chat luong. Di
liéu lién quan tir nghién ctru nay cung cip co so' 1y
thuyét va khoa hoc dang tin cay dé quan 1y bén
vimg rimg trong Sa moc va hiéu sau hon vé bién
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dong cau tric giita cac cap chit lugng cta rimg.
2. PHUONG PHAP NGHIEN CUU
2.1. Pic diém khu vue nghién ciru

Nghién ctru duoc tién hanh tai huyén Si Ma
Cai, thudc tinh Lao Cai. Si Ma Cai nim & phia
Péng Bic cua tinh Lao Cai, cach thanh phd Lao
Cai chung 95 km. Si Ma Cai gidp véi huyén
Muong Khuong (Lao Cai) ¢ phia tay, huyén Ma
Quan (tinh Van Nam - Trung Quéc) ¢ phia Bic,
huyén Béc Ha & phia Nam, va huyén Xin Man
(tinh Ha Giang) ¢ phia Pong. Dién tich ty nhién
toan huyén 1a 23.454 ha. Trong d6 da s6 1a dat
ddc: do doc trén 250 khoang 12.423 ha (chiém
53%). Nhi¢t do trung binh cd ndm khoang
18,9°C. Luong mua trung binh ndm dat muec tur
1.300 mm dén 2.000 mm tap trung vao cac thang
6, 7 va 8. B6 am trung binh ca nam khoang tir
83% - 87%. Hé thong thuy vin bao gém song
Chay va hé thong khe subi. Song Chay bat
ngudn tir tinh Van Nam - Trung Quédc chay qua
dia phan Si Ma Cai véi tong chiéu dai 43 km [6].
2.2. Phwong phép thu thép s liéu

Nghién ciru st dung s6 liéu thu thap tir 9 6
tiéu chuan (OTC) dién hinh tai cic 14m phan Sa
moc duoc tréng O cac cfip tudi khac nhau tai
huyén Si Ma Cai, tinh Lao Cai. M3i 6 tiéu chuin

c6 dién tich 500 m? (20x25 m). Pinh vi cac OTC
bang may GPS Garmin Montana 680. Trong
mdi OTC, do dém toan bd cac ciy c6 dudng
kinh 16n hon 6 cm. Cac chi tiéu do dém gom
duong kinh ngang nguc bing thude kep kinh
(vach khic dén mm) va chiéu cao vat ngon bing
thudc Blumeleiss. Chit luong ciy ring duoc
diéu tra va phan loai chinh xac véi cac tiéu chi
cu thé nhu sau:

Chét luong A (cy tot) bao gdm nhimng cay
c6 than thing, sinh trudng va phat trién tdt, tan
phat trién déu, can ddi, khong bénh tat, khong bi
cut ngon. Chit luong C (cdy x4u) la nhiing cay
cong queo, bénh tat hodc cut ngon voi tan kém
phat trién, sinh tru:O'ng va phat trlen kém. Cay co
nhimng dic diém ndm giira cay t6t va cay xau
duoc goi 1a cay trung binh (Cap chit luong B)
[7, 8].

Phuong phéap phan ting ngiu nhién da duoc
su dung dé lwa chon vi tri cia OTC. bay la
phuong phap phu hop khi diéu tra tai nguyén
rung, bdi 1€ cac hé sinh thai rung thuong khong
ddng nhit [9]. So d6 vi tri cac OTC duoc thé
hién trong hinh 1.

BAN PO VI TRI O TIEU CHUAN
TAI HUYEN SI MA CAI TINH LAO CAI
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2.3. Phwong phép phén tich s6 liéu
2.3.1. Tinh todn cdc dic trung mdu va so sanh
sinh trwdng giia cdc cap chit lwong

Cac gia tri dic trung mau nhu dung luong
mau, sb trung binh, sai ti€u chuén, gia tri nho
nhat, 16n nhét, khoang bién dong, do 1éch, do
nhon va sai sb cua sd trung binh mau duoc tinh
toan cho hai dai lugng diéu tra 1a dudng kinh
ngang nguc va chiéu cao [10, 11].

Tiép d6, phan tich tach biét da bién dua vao
ma tran gdm bién duong kinh, chiéu cao va 3
cfip chét luong A, B, C duoc tién hanh dé phan
nhém va tryc quan hoda sy khac biét gitra cac
chap chat luong. Phén tich tach biét 1a phan tich
phu hop dé kiém tra su khac nhau giita céac
nhom, cac cdp [12]. Sau do, nghién ctru tién
hanh so sanh su khac biét vé sinh trudong ciy
rimg gitta cac cAp chat lugng. Cac mé hinh
tuyén tinh hén hop duoc st dung dé so sanh cho
bién duong kinh va chiéu cao. M6 hinh tuyén
tinh hon hop 1a mot phuong phap phu hop boi
vi n6 khong nhitng cho biét su sai khac giita cac
cfip chét luong, ma con kiém tra dugc anh
hudéng ngau nhién cua nhan t6 6 tiéu chuan toi
két qua thi nghiém. Hay no6i cach khac 1 s6 liéu
gitra cac 0 co thuc sy doc 1ap hay khong. B¢ 1a
co s& rat quan trong dé cé thé ap dung cac
phuong phap thong ké phan tich sb liéu sau nay
[13-15].

2.3.2. Mé hinh héa phin bé sé ciy theo c&
dwong kinh va chiéu cao

Dé phan tich bién d6i cdu truc tan sb cho dai
lwong diéu tra duong kinh va chiéu cao ciy rimg
thi sau khi phan bd tan s6 thue nghiém duoc tao
ra, chung s€ dugc sir dung dé mé hinh hoa theo
6 phan bd 1y thuyét bao gdom: Normal,
LogNormal, Weibull, Exponential, SHASH va
Jonhson Su. Pay 1a nhirg phan bd 1y thuyét
mang tinh truyén théng va ca nhitng phan bd
m&i phu hop cho dai lwong dudng kinh va chiéu
cao cla rimg trong. Mtc do phu hop cua phan
b thuc nghiém va Iy thuyét dugc kiém tra bang
chi s6 AIC. Cong thirc tinh toan cta chi sé AIC

nhu sau:
AIC=n*In(RSS/n)+2*K (1)
Trong do:
n 1a dung luong mau;
RSS 14 tong sai di binh phuong;
K 14 s6 tham s6 trong m&i mé hinh.
Nhitng phan bd nao cé gia tri AIC nhé nhat
s& 1a phan bd Iy thuyét tot nhat dé mo phong cho
phan bd tan s6 thyc nghiém [16].
2.3.3. Phén tich twong quan giira dwong kinh
va chiéu cao
M&i quan hé giira duong kinh va chiéu cao
dd duoc kiém tra bang cach st dung cac ham
tuyén tinh va phi tuyén tinh nhu sau:

- Linear: Y=bot+b1*X 2)
- Logarithmic: Y= bot(b:*In(X)) 3)
- Inverse: Y=bo+(b1/X) 4)

- Quadratic: Y= bot(b1*X)+(b2*X"2) (5)
- Cubic:
Y= boH(b1*X)+(b2*X"2) +(b3*X"3) (6)

- Power: Y= bo*(X"b1) (7)
- Compound: Y= bo*(b1"X) (8)
- S: Y= e(bo+(bi1/X)) 9)
- Growth: Y=e"(bo+(b1*X)) (10)
- Exponential: Y=bo*(e"(b1*X)) (1T)

Pai luong duoc str dung dé lwa chon mé hinh
t6t nhét 14 hé s6 trong quan R-squared. M6 hinh
nao cho gia tri hé sé twong quan R-squared 16n
nhit 12 mé hinh t6t nhat dé mo phong quan hé
gita duong kinh va chiéu cao [17, 18].

Tat ca cac tinh toan va phan tich thong ké
dugc thuc hién bang cach sir dung goi phan
mém SPSS 26.0 [19].

3. KET QUA VA THAO LUAN

3.1. Pic diém cia cac dai lwrong sinh truéng
giira cic cip chit lwong

3.1.1. Sinh trwéng dwong kinh va chiéu cao
giiva cdc cdp chit lwong

S liéu duong kinh, chiéu cao tuong tmg &
céc chap chit luong duoc st dung dé tinh toan
cac dic trung théng ké. Két qua tinh toan céac
chi tiéu nay dugc trinh bay trong Bang 1.
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Bang 1. Két qua tinh toan cac dic trung thong ké cho dwong kinh va chiéu cao

Cip tudi  Dailwong SO Nhé Lén Trung Saititu Phwong D9 bo
T cdy nhat nhat  binh chuin sai léch nhon
Chit BPuong kinh 120 26,80 10,20 37,00 21,21 0,62 6,77 45,80
lwgng A Chiéu cao 120 9,00 3,30 12,30 8,08 0,22 2,42 5,85
Chit DPuong kinh 124 19,00 5,60 24,60 14,98 0,45 502 25,19
lwgng B Chicu cao 124 7,50 2,60 10,10 6,45 0,17 1,93 3,74
Chit Duong kinh 81 17,20 3,10 20,30 11,48 0,62 5,62 31,58
lwgng C  Chicu cao 81 7,20 1,60 8,80 5,08 0,24 2,14 4,56

Két qua tinh toan & Bang 1 cho thiy rang, s6
luong c4 thé 16n nhét ¢ cAp chit luong B, sau d6
dén cap chat 1u0’ng A va mét d6 ciy co chét
luong C 14 thip nhit. Puong kinh ngang nguc
va chiéu cao cua cdy rung tang dan tir cap chat
lwong C, dén cap B va 1on nhat 1a cap A. Puong
kinh trung binh cta cac cip chit luong lan luot
1a 20,30 cm, 24,60 cm va 37,00 cm. Trong khi
d6, chiéu cao trung binh tang tir 8,80 dén 10,10
va cudi cung 1 12,3 cho cip chat luong A. Pong
thoi mirc d6 bién dong cua duong kinh ngang
nguc va chleu cao ciing tang tir cap chét 1u0’ng
C, dén cap B va bién dong nhiéu nhit & cip A.
Diéu nay dugc ching minh tir két qua tinh todn
sai tiéu chudn va phuong sai dugc trinh bay
trong bang trén. Phin bd tdn sé cua ca dudng
kinh va chiéu cao déu co dinh 1éch sang trai do
cac gia tri do 1éch duong. Pong thoi cac phan

bb nay déu co6 xu huéng nhon hon phan bd
chuan. Mot sé dic diém bién doi vé cic dai
luong sinh trudng cua Sa moc cling da duoc
phan tich trong mot sd nghién ctru trude day [3].
Khoang bién dong gia tri vé duong kinh va
chiéu cao hoan toan tuong tu nhu mdt bao cao
trudc day dugc nghién curu tai Ba Vi. Tuy nhién,
trong nghién ctru nay c6 su khac biét rat 16n 1a
phan tich cdu trac theo cac dai cao khac nhau
[3].

Mirc d6 gidng va khac nhau vé sinh truong
duong kinh va chiéu cao cta cay rung ¢ cac cap
chat luong duoc tryc quan hoa qua két qua phan
tich tach biét trong Hinh 2. Trong hinh, ta thiy
mirc d6 dong nhét vé sinh truong dudng kinh va
chiéu cao cta cap chat lugng B va C 1a tuong
dbi cao. Trong d6, cap chat luong A c6 su khéac
biét 16n hon véi hai cép chét luong con lai.
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Hinh 2. Két qua phan nhém bing phan tich tach biét
(Mau cam la chdt heong C, mau xanh dwong la cdp chdt lwong B va mau xanh 1d la chdt heong A)

3.1.2. So sdnh sinh truéng dwong kinh, chiéu
cao giita cdc cdp chit lwong

Két qua phan tich mé hinh tuyén tinh hon
hop dd mot 1an nita khing dinh sy khac biét Vé
d6 16n ctia duong kinh va chiéu cao gitta cac cap
chat luong. Su khac biét nay la rd rét vé mat
thdng ké, boi 18 tat ca gia tri Sig déu nho hon
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0,05 cho ca hai dai lugng. Nhin chung, duong
kinh rimg & cip chit luong B nho hon chip chat
luong A 12 6,2 cm. Trong khi d0, cap chat luong
C nhé hon cép nhit luong A 1a 9,7 cm. Tuong
tu nhu vay, chiéu cao cap chat luong B vaCnho
hon chiéu cao & cip chit luong A lan lu’o“c lal1,6
va 3,0 m. Dong thoi két qua mé hinh tuyén tinh
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hén hop cling phan anh rang anh huong ngau
nhién ctia nhan t6 6 tiéu chuén 1a khong dang ké
v6i ca duong kinh va chiéu cao. Bdi 18, sai tiéu
chudn ciia anh huong ngiu nhién cho ca hai dai

lwong diéu tra déu nho hon 0,05 rat nhiéu lan.
Nhu vy, tinh doc 1ap gitra cac 6 vé ca duong
kinh va chiéu cao cta cac cip chat luong dugc
dam bao tot.

Bang 2. Két qua phan tich mé hinh tuyén tinh hdn hop cho dwong kinh

p ) Lz . Uéc luwgng 95%
Tham s Uéc luwgng  Sai so df t Sig. - - ——
Can dwéi Can trén
Gia tri tham ) 21,205 0,535 322 39,609 0,000 20,152 22,258
Chit Iwgng C -9,722 0,843 322 -11,528 0,000 -11,381 -8,063
Chit lugng B -6,226 0,751 322 -8,290 0,000 -7,703 -4,749
Chit lwong A 0 0

Bing 3. Két qua phén tich mé hinh tuyén tinh hdn hgp cho chiéu cao

Tham sb Uéclwgng  Sai sb t Sig. - Use .lu’(.rng 9§% -
Can duwoi Can trén
Gia tri tham s6 8,080 0,198 322 40,734 0,000 7,690 8,470
Chit lwgng C -3,002 0,312 322 9,608 0,000 -3,617 -2,387
Chit lwgng B -1,635 0,278 322 -5,875 0,000 -2,182 -1,087
Chit luong A 0 0

Kich thudc ciy rimg co xu huéng ting dan
khi cép chit luong tir C dén A. Xu hudng nay
c6 thé tim thiy & ca rimg ty nhién va ring trong
qua mdt sd nghién ctru trude ddy [5, 20]. Vi
rimg ty nhién tai Ba Bé, cay t6t thuong co kich
thuoc tor 20-50 cm va cay xéu thuong co kich
thude nho hon 10 cm. Cay tdt ciing tap trung o
tang cao, con cdy xau tap trung nhiéu & tang
thdp hon trong rimg tai Gia Lai [20].

3.2. Két qua mé hinh héa phén bé cho cac dai
lwgng sinh truwémg

Két qua mo hinh héa theo 6 phan b 1y thuyét
duoc lya chon: Normal, LogNormal, Weibull,
Exponential, SHASH va Jonhson Su cho phan
b thuc nghiém s cay theo dudng kinh va chiéu
cao gitta cac cAp chat luong dugc trinh bay
trong hinh dudi day.

Vi duong kinh, két qua mo hinh héa cho
thdy rang ham SHASH la ham 1y thuyét tot nhat
dé mo phong cho ca 3 cip chét luong. O chit
luong A, tham s6 cia ham SHASH tinh toan
duoc nhu sau: 2 tham sd hinh dang lan luot 1a -
7,460576 va 53185993, tham s vi tri 1a -
18,58618 va tham s ty 18 1 20,409345 véi gia
tri AIC bang 794,97 nho nhit. Vi chat luong
B, tham s cua ham SHASH tinh toan dugc nhu
sau: 2 tham sd hinh dang la -2,837842 va
64,126613, tham s6 vi tri 1a -1,95301 va tham

$6 ty 1€ 14 382,47166 voi gia tri AIC ctia mo hinh
bé“mg 738,27. Vbi cép chét lugng C, gia tri tim
duoc cta 2 tham sd hinh dang 1a -0,773672 va
174,72301, tham s6 vi tri 14 6,9648556 va tham
sO ty 18 14 1076,492 v6i gia tri AIC ctia mo hinh
bang 490,93.

Vi dai lugng chiéu cao, két qua md hinh hoa
cling hoan toan twong tu nhu bién dudng kinh.
Ham SHASH ciling chimg minh dugc kha nang
t6t nhat dé mo phong cho phan bb tan s6 chidu
cao, bdi 1€ gia tri AIC cua tat ca cac mo hinh déu
nho nhét trong tit ca cac cip chat lugng. Két qua
tinh toan cac tham s 1an luot nhu sau. Véi cp
A, tham s6 hinh dang 1a 6,1493208 va
5,3969484, tham s6 vi tri 1a 21,072545 va tham
sd ty 1812 9,2656782 voi gia tri AIC ctia md hinh
bang 577,71. Véi cdp B, tham sb hinh dang lan
luot 13 5,7684562 va 4,8860917, tham sb vi tri
13 15.853706 va tham sb ty 1¢ 1a 6,3852471 véi
gid tri AIC ctia md hinh bang 502,60. Vi cip
chét luong C, tham s6 hinh dang nhén dugc la
0,1724381 va 123,37698, tham s vi tri 1a
5,4158685 va tham s ty 16 14 295,00774 véi gia
tri AIC cua md hinh béng 577,71. Mot xu hudng
chung dugc rat ra cho ca 2 dai lugong duong kinh
va chiu cao 1a cic m hinh c6 mirc 6 phi hop
giam dan tir cap chat luong C, dén cdp B va cubi
cung 1a cip A.
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LogNormal(2.99813,0.34572) SHASH(6.14932,5.39695,21.0725,9.26568)
Weibull(23.6099,3.53147) — Johnson Su(-14215,44650.6,-33105,102278)
Exponential(21.205) <
SHASH(-7.4606,5.3186,-18.586,20.4093) b. Chiéu cao
— Johnson Su(-359.89,31.1428,-188.71,0.00402)
3 ’
a. Puong kinh
A
Chat luwgng A
— 30
25
20 i
. 3
\ o 15 8
‘\“‘H-.‘\ 10
S 2
& ] 0 1z 14 16 18 20 22 24 28 28 Chigu cac (m)

Buang kinh (em)

Normal(14.979,5.01864)
LogMormal(2.6442,0.36482)
Weibull(16.7326,3.39963)
Exponential(14.979)
SHASH(-2.8378,64.1266,-1.953,382472)
Johnson Su(-3770.7,6160.65,-16785,25806.6)

c. Pwong kinh

— MNormal{6.44516,1.93396)
LogNormal(1.80902,0.34726)
Weibull(7.13868,3.99737)
Exponential(6.44516)
SHASH(5.76846,4.88609,15.8537,6.38525)
Jlohnson Su(-13989,42652.7,-26012,77926.7)

d. Chiéu cao

Chit lrong B

Bnséng kinh (em)

Mormal(11.4827,5.61958)
LogMormal(2.30441,0.54153)
Weibull(13.0301,2.23526)
Exponential(11.4827)
SHASH{-0.7737,174.723,6.96486,1076.49)
—Johnson Su(6850.6,10295.8,33550.947391.1)

e. Pwong kinh

56 cav

Chigu cao (m)

Normal(5.07778,2.13501)
LogMormal(1.51968,0.48117)
Weibull(5.73674,2.67925)
Exponential(5.07778)
SHASH(0.17244,123.277,5.41587,295.008)
Johnson Su(-9184,14781.3,-17309,26150.5)

f. Chiéu cao

Chét lwgng C
Hinh 3. Biéu d6 mé hinh héa theo phan b ly thuyét

Céc ham 1y thuyét nhu Normal, LogNormal,
Weibull, Exponential, SHASH va Jonhson la
nhitng ham 1y thuyét kha phd bién duogc sir dung
dé mo phong cho phan bd tin sb cua duong
kinh, chiéu cao cy rimg & nhiéu khu vuc khéac
nhau trén thé giéi [21, 22]. Tuy nhién, tai Viét
Nam, cac ham nay con it dugc thtr nghiém, dac

biét 1a ham SHASH va Jonson. Nhiing ham nay
¢6 kha ning mo hinh héa tét hon ca Weibull
(mot ham truyén thng chung ta hay sir dung)
[5, 10, 23]. Trong nghién curu nay, chiing t6i da
tim thiy ham SHASH 1a ham t6t nhat dé mé
phoéng cho ca duong kinh va chiéu cao (Hinh 3)
nhu trong trudng hop cta cac nghién ctru dugc
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thuc hién boi [4, 24].
3.3. Mbi quan hé giira dwong kinh va chiéu
cao giira cac cap chat lwong

Két qua phan tich twong quan voi 10 loai

Chiéu cao (m)
1250

10.00

ham duge thé hién duéi day. Trong do, ham
tuong quan tt nhat 1a duong den dam, con céac
ham khac 1a duong xdm manh hon. Phuong
trinh tim duoc ham tt nhat cling duoc thé hién.

® Dam may diém

— Linear

— Logarithmic
Inverse
Quadratic
Cubic

—- Compound
Power

i

-~ Growth
Exponential

y=exp(2.887398940727493 + -16.04385342111833 / x )

20.00

30.00 40.00

Bwéng kinh (cm)

a. Chit lwgng A

Chiéu cao (m)

12.00

10.00

1500

® Pam may diém
Linear

== Logarithmic
Inverse
Quadratic
Cubic

~- Compound
Fower

—

Graowth
— Exponential

y=exp( 2.624228462962715 + -10.70626955427941 [ x )

2000 2500

Buwong kinh (cm)

b. Chit hrgng B

Chiéu cao (m)

10.00

00
10.00

buwéng kinh (em)

1500

@ Pam may diém
Linear
Logarithmic
Inverse
Quadratic

=== Cuhic
Compound
Power
3
Growth

— Exponential

y=-1.576951119672388 + 0.9282486279254379 " x +
0.025488744337408 * x"x + 5.809456803824427¢-005 " x"X"X

2000

¢. Chét lwgng C
Hinh 4. Biéu dd twong quan cho cac cip tudi
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Két qua cho thay rang voi cap chét luong A,
thi ham Cubic 12 ham t6t nhat dé mé phong m01
quan hé giita duong kinh va chiéu cao voi hé sd
trong quan bang 0,899. O cap chit luong B,
ham t6t nhat 13 ham S véi hé s6 twong quan binh
phuong 13 0,827 va véi cap C ham tt nhit dé
mo phong quan hé giita dudng kinh va chiéu cao
cling 12 ham S véi hé sé twong quan 1a 0,838.
Nhu vay, méi quan hé gitra duong kinh va chiéu
cao da co su bién doi theo cap chat luong. Tuy
nhién, méi quan hé nay déu co thé mé phong
bang ham hdi quy v6i mirc d twong quan twong
doi chat.

Phan tich mdi quan hé giita duong kinh va
chiéu cao cay rung da dugc thuc hién trén nhiéu
d6i twong cay rimg khac nhau tai Viét Nam va
trén thé gidi. Tai Viét Nam, 10 ham Linear,
Logarithmic, Inverse, Quadratic, Cubic, Power,
Compound, S, Growth va Exponential da dugc
khai thac va tmg dung cho nhiéu d6i tuong rimg
khac nhau [23, 25-29]. Ham Quadratic 1a ham
tdt nhat cho rung tu nhién tai Binh Dinh [28§],
Cubic va Power 1a ham t6t nhat cho rimg tur
nhién va rimg trong Keo tai Ba Vi [4]. Nhiing
két luan tir cac bao céo trudc day ciing twong tu
nhu két qua tim duoc trong nghién ctru nay.

4. KET LUAN

Két qua nghién ctru da chi ra ring, Sa moc c6
kha ning sinh trudong va phat trién tt tai khu
vue nghién ctru. Ty 1€ cdy co chat lugng tét va
trung binh chiém rat cao. Puong kinh ngang
nguc va chiéu cao clia cdy rung tang dan tir cap
chat luong C, dén cip B va 1on nhat 1a cap A.
Puong kinh trung binh ciia cac cép chit luong
lan luot 13 20,30 cm, 24,60 cm va 37,00 cm.
Trong khi d6, chiéu cao trung binh ting tir 8,80
dén 10,10 va cudi cung 1a 12,3 cho cip chat
luong A. Pong thoi mirc d6 bién dong cua
duong kinh ngang nguc va chiéu cao ciing ting
tir cAp chit lwong C, dén cdp B va bién dong
nhiéu nhét & cap A. Su khéc biét vé dudng kinh
va chiéu cao giita cac cp chat lugng la rat rd
rét. Pidu nay dugc ching minh bai két qua phan
tich tach biét va mo hinh tuyén tinh hén hop.
Ham SHASH d3 chtng minh duoc wu diém hon
cac ham 1y thuyét khac trong viéc mo phong
phan b tan s cho cac dai luong sinh truong &
ca ba cép chat luong. Quan hé tuong quan giira
duong kinh va chiéu cao tai cac cap chit luong
cling duoc md phong tét bang cac ham tuong
quan 1y thuyét nhu S va Cubic. Nhiing két qua

tu nghién ctru nay sé€ 1a co so cho viéc quan ly
bén vimng rung trng Sa méc trong khu vyc
nghién cuu, dong’thorl 13 nén tang cho cac
nghién ctru khéc tiép tuc phat trién. Tuy nhién,
dung luong mau di€u tra cac nghién ctru trong
tuong lai can duoc cai thién dé nang cao do
chinh xac trong md hinh hoa phan b6 tan so,
dong thoi cac 6 ti€u chuén c6 dinh nén duoc
thiét 1ap voi nhi€u lan ,do dém so liéu Qé Vié,C
giam sat va phan tich cau tric theo cac cap chat
luong dugc chinh xac va kip thoi hon.
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CANOPY STRUCTURE BETWEEN QUALITY LEVELS
OF Cunninghamia lanceolata (Lamb.) Hook PLANTATIONS

IN SI MA CAI DISTRICT, LAO CAI PROVINCE
Bui Manh Hung
Vietnam National University of Forestry

ABSTRACT

Forest structure plays a very important role in natural forest resource management as well as plantations. This
study was conducted to evaluate and analyze the structural changes among quality levels of Cunminghamia
lanceolata plantations. The study established 9 plots in Si Ma Cai district, Lao Cai province. Data on the diameter,
height and quality groups of each individual forest tree were collected. The analysis results showed that the
percentage of good and medium trees was quite high. The average diameters of the quality levels were 20.30 cm,
24.60 cm and 37.00 cm, respectively. Meanwhile, the average height increased from 8.80 m to 10.10 m and
finally 12.3 m for the quality A. At the same time, the variation in diameter and height data also increased from
quality C to B, and dispersed the most at level A. The SHASH function was the best to simulate the frequency
distribution for diameter and height at all three quality classes. The correlation relationship between diameter and
height at all quality levels was also well simulated by S and Cubic functions. These findings from the current
study will provide a better understanding of the variations of structure among forest quality levels and provide a
reliable theoretical and scientific basis for the protection, and sustainable management of Sa moc plantations in
the study area.

Keywords: Cunminghamia lanceolata, Lao Cai, modelling, quality level, structure.
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