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NGHIEN CU'U BIEN PONG CAU TRUC VA CHAT LUQNG RUNG TRONG

SA MQC THEO TUOI TAI HUYEN SI MA CAIL TINH LAO CAI

Dwong Vian Huyl, Bui Manh Hu’ng2
L2 Trwong Pai hoc Lam nghiép

TOM TAT

Qua phan tich két qua cho thiy ca duong kinh ngang nguc va chiéu cao cua cay rung déu tang theo tudi, duong
kinh trung binh cta cac cdp tudi lan luot 14 8,73 cm, 16,75 cm va 23,40 cm. Sy khac biét vé duong kinh va
chiéu cao giira céc cap tudi 1a rat rd rét, boi 1§ Sig ctia md hinh tuyén tinh hdn hop déu nhé hon 0,05. Phan bd
Weibull ¢6 thé mé phong 6t cho phan bd tan s ca dudng kinh va chiéu cao. O cap tudi cao hon mirc do phu
hop ciia ham Weibull giam xudng. Mbi quan hé giita duong kinh va chidu cao & tudi 5 c6 thé mé phong tbt
nhit bang ham S, tudi 10 1a ham bac 3 (Cubic) va tudi 15 1a ham mii (Power). O ca 3 cap tudi thi duong kinh
ngang nguc c6 anh hudng 16n nhat dén chét lugng cay rimg, sau d6 méi dén cac nhan t6 khac. Hé sé anh huong
truc tiép déu 16n hon nhiéu so v6i hé sb anh huéng gian tiép. Khi tudi cay ring ting thi hé sb anh huéng gian
tiép c6 xu hudng giam dan, rimg di vao on dinh. Ty 1¢ cdy c6 chat lugng tot ciia rimg 15 tudi 1a cao nhat (46,8%),
sau d6 dén tudi 10 (34,3%) va cudi cling 1 tudi 5 (29,2%). Chat lugng cdy rimg giita ba cip tudi co su khac biét
1o rét.

Tir khéa: Céu tric rirng, chét lwgng ciy rirng, mé hinh tuyén tinh hdn hop, phan tich thanh phén chinh.

I. DAT VAN PE

Céu trac rimg dong mot vai trd quan trong
trong nghién ctru Lam nghiép, dic biét 1a cu
trac rimg trong. Trude hét, ciu trac rimg trong
s& phan anh khong gian dinh dudng ca thé cia
cay don 1, mot yéu t6 anh huong quan trong
tédi sinh truong cua cay rung (F.B. Golley,
1991). Ciu tric rimg phtc tap hon s& lam
phong phtl noi ¢ cho céc loai dong vat va con
trang. Cau trac rimg 1 chia khoa dé ching ta
hiéu biét hon vé cac chirc ning cua cac hé sinh
thai (Frans Bongers, 2001; Bui Manh Hung,
2016). Céu tric rimg ciing s& anh huong truc
tiép t6i da dang sinh hoc cac loai song trong
khu rirng, kiém soat x6i mon, luong nudc trong
rimg va sinh khdi carbon trong rimg (Rubén
Valbuena, 2015).

Sa mdc (Cunminghamia lanceolata Lamb.
Hook.) 1a mdt loai cdy thudoc ho But moc
(Taxodiaceae) (Pham Hoang Hg, 2003). Sa
moc phan bd tu nhién & nhirng khu vuc c6 do
cao tir 1.000 - 2.000 m so v&i mat nude bién
thugc Trung Quéc, Campuchia, Viét Nam, Lao
va Malaysia trong nhitng khu rung hon loai
thuong xanh hodc rung l1a theo mua. Sa mdc
thuong dung 1am cay trang tri, duoc trong phan
tdn ¢ cac cong vién va khu vuc c6 khong gian
rong. Gb ¢ kha ning chdng chiu méi mot rat

t6t nén thuong duge sir dung trong xay dung
nha ctra, lam cot chéng, lam cAu, dong tau, dd
g0. Vo ctia Sa mdc con duogc sir dung dé san
xuat tanin hodc san xuét gidy, canh dugc dung
dé chiét xuat dau s dung trong nganh cong
nghiép ché bién nudc hoa (V5 Vin Chi, 2012).

Cay Sa Moc ¢ Si Ma Cai, Lao Cai dugc
danh gia c6 nhiéu dic tinh thuan lgi nhu phan
b6 ty nhién nhidu, dé giy trong. Day 1a loai
cay co y nghia I6n vdi dia phuong. Tuy nhién,
viéc trong rimg Sa Moc gip nhiéu khé khin do
cac yéu t sinh trudng va ngoai canh tac dong
khién cho ty 1& séng, chat lugng rimg va céu
trac cua rung thuong bi bat dinh, khé kiém
soat. Hon nita, nhitng hiéu biét vé bién d6i cau
triac va chat luong ring trong theo thoi gian
ctia loai cdy nay tai khu vuc nghién ctru con rat
han ché.

Dé gop phan giai quyét van dé nay, bai bao
s€: (1) Tap trung tinh toan va so sanh céc chi
tiéu sinh trudng cho tang cdy cao cua rimg Sa
Moc & 3 cap tudi khac nhau; (2) Phén tich bién
d6i cdu triic phan bd tan s6 mdi quan hé giita
duong kinh va chiéu cao va (3) Panh gia cac
nhan té anh huong toi chit luong cdy rimg va
bién ddi chat lugng rimg theo thoi gian 1am co
s cho cong tac quan ly tai nguyén rung & Si
Ma Cai trong tuong lai.
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II. PHUONG PHAP NGHIEN CUU
2.1. Phwong phap thu thép sé li¢u

S6 liéu dugc thu thap tir cac 6 tiéu chuan
(OTC) dién hinh tai 1am phan Sa moc duogc
trong & cac cap tudi khac nhau tai huyén Si Ma
Cai, Lao Cai. Mi cép tudi (5, 10 va 15) 1ap 3
OTC, mdi OTC c6 dién tich 500 m* (20 x 25
m). Pinh vi cac OTC bing may GPS. Trong
mdi OTC, do dém toan bo cac ciy c6 dudng

kinh 16n hon 6 ecm. Céc chi tiéu do dém gém D13,
Hyn, Hae, Dy va chét luong cay rimg (A, B, C).

Phuong phap rit mau duoc ap dung la
phuong phap phan ting ngau nhién dé lya chon
vi tri cac OTC. Pay la phuong phép phu hop
khi diéu tra tai nguyén rimg, boi 1 cac hé sinh
thai ring thuong khong ddng nhét (Barry D.
Shiver va Bruce E. Borders, 1996). So dd vi tri
cac 6 duoc thé hién trong hinh 1.

BAN PO VI TRi O TIEU CHUAN
TAI HUYEN SI MA CAI TINH LAO CAI

= () tiéu chudn 0 2500
Mét

5.000

Hinh 1. So’ d0 vi tri cac 6 tiéu chuan

2.2. Phuong phap phan tich s6 li¢u

Toan bd sb liéu duoc phan tich biang phan
mém SPSS, phién ban 24. Cu thé cac ndi dung
va phuong phéap phan tich nhu sau:

2.2.1. Kiém tra sw thuan nhét ciia sé liéu va
tinh todn cdc dic trung mau

S liéu cua cac 6 cung cap tudi duoc gop lai
v6&i nhau. Mtc d6 thudn nhat cua cac 6 duoge
kiém tra bing biéu dd dam may diém giita
dudng kinh va chiéu cao.

Tiép do, cac gia tri dic trung mau nhu dung
luong mau, sb trung binh, sai tiéu chuén, gia tri
nho nhat, 16n nhat, khoang bién dong, do léch,
d% nhon va sai s cua sb trung binh mau dugc
tinh toan cho hai dai luong diéu tra 13 duong
kinh ngang nguc va chiéu cao (Nguyén Hai
Tuét va cong su, 2006).

2.2.2. So sanh sinh truéng cdy rieng vé dwong
kinh ngang ngwe va chiéu cao

Dé so sanh su khac biét vé sinh trudng cay
rimg gitra ba cap tudi, cac moé hinh tuyén tinh
hdn hop dugc sir dung dé so sanh cho bién
duong kinh va chiéu cao. M6 hinh tuyén tinh
hdn hop 1a mot phuong phap phi hgp bdi vi no
khong nhitng cho biét su sai khac giita cac cip
tuéi ma con kiém tra dwgc anh huong ngiu
nhién t6i két qua thi nghiém (Andrzej Gatecki
va Tomasz Burzykowski, 2013), hay noi cach
khac 1a sb liéu gilta cac 6 co thuc su doc lap
hay khong. Pay 1a co so rit quan trong dé co
thé ap dung cac phuong phép thong ké phan
tich s liéu sau nay. Bién vung duoc thé hién
trong so d0 vi tri cic 6 dé kiém tra anh hudng
ngau nhién (Julian J. Faraway, 2005; Andrzej
Gatecki va Tomasz Burzykowski, 2013; Bui
Manh Hung va Bui The Doi, 2017). Lénh trong
SPSS cho bién chiéu cao twong ty nhu cho
bién duong kinh, cu thé nhu sau:
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MIXED Duong_kinh BY Khu vuc Cap_tuoi

JCRITERIA=CIN(95) MXITER(100) MXSTEP(10) SCORING(1)
SINGULAR(0.000000000001) HCONVERGE(0, ABSOLUTE) LCONVERGE(0, ABSOLUTE)

PCONVERGE(0.000001, ABSOLUTE)
/FIXED=Cap_tuoi | SSTYPE(3)
/METHOD=REML
/PRINT=G SOLUTION
/RANDOM=Khu_vuc | COVTYPE(VC).

2.2.3. Phan tich bién déi ciu tric tin sé

Dé phan tich su bién ddi cu tric tan sb cho
dai luong diéu tra dudng kinh va chiéu cao cay
rimg thi sau khi phan b tan s6 thuc nghiém
duoc tao ra, chung s€ dugc str dung dé m6 hinh
hoa theo phan bd Weibull. Pay 1a phan bd 1y
thuyét phtt hop cho dai luong duong kinh va
chiéu cao ctia rimg trong, mirc d6 phit hop cua
phan bd thuc nghiém va 1y thuyét duoc kiém
tra bang biéu d6 Q-Q plot.
2.2.4. Phan tich bién doi quan hé giita dwong
kinh va chiéu cao

SPLIT FILE SEPARATE BY Cap_tuoi.
* Curve Estimation.

TSET NEWVAR=NONE.

CURVEFIT

/VARIABLES=Chieu cao WITH Duong_kinh

/CONSTANT

Mdi quan hé nay dugc phan tich boi 10 loai
ham tuyén tinh va phi tuyén duoc cung cip
trong SPSS. D6 1a ham Linear, Logarithmic,
Inverse, Quadratic, Cubic, Power, Compound,
S, Growth va Exponential (Robert Ho, 2013).
Tir d6 c6 thé chon ra ham mo phong tt nhat
mdi quan hé giita dudng kinh va chiéu cao. Tir
d6 ciing cho thiy su thay d6i mbi quan hé nay
theo tudi. Pai luong duogc sir dung dé lya chon
mo hinh tot nhét 14 hé sé twong quan R-squared.
Lénh duoc 4ap dung trong SPSS (Bui Manh
Hung va Nguyén Thi Bich Phuong, 2011) 1a:

/MODEL=LINEAR LOGARITHMIC INVERSE QUADRATIC CUBIC COMPOUND POWER

S GROWTH EXPONENTIAL
/PLOT FIT.

2.2.5. Phdn tich bién déi chit lwong cdy rirng

Phén tich hé s6 duong anh huong duoc sir
dung dé kiém tra muc dd tac dong cua cac
nhan t6 nhu duong kinh ngang nguc, chiéu
cao, chiéu cao dudi canh va duong kinh tan

REGRESSION
/MISSING LISTWISE
/STATISTICS COEFF OUTS R ANOVA
/CRITERIA=PIN(.05) POUT(.10)
/NOORIGIN
/DEPENDENT Chat_luong

t6i chat luong cay rung. Tur do, thdy duoc su
khac biét giita cap tudi, dong thoi c6 co s
vitng chic dé dé xuat cic bién phap tac dong
vao rimg nhiam nang cao chit luong ciy gd.
Lénh trong SPSS dugc sir dung nhu sau:

/METHOD=ENTER Duong_kinh Duong_kinh tan Chieu_cao H_duoi_canh.

Ngodi ra, phan tich thanh phan chinh ciing
duoc str dung dé phan loai cac nhan td thanh

cac nhom: d6i khang, dbi khang it va khong
dbi khang. D6 1a co so truc quan va dinh luong
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dé d& xuat cac giai phap nang cao chit luong
rimng trong tai day. So sanh chéat lugng cay
rimg giita ba cap tudi duoc thyuc hién bang tiéu
chuén y* (Jerrold H. Zar, 2010).
III. KET QUA VA THAO LUAN
3.1. Bién ddng céu triic va sinh truéng
3.1.1. Sw thuan nhdt va sinh truwéng cdy rirng
gira cdc 0
a. Sy thuan nhdt s6 liéu

Dé giam thiéu s6 luong phan tich, phan anh

khach quan hon cac cap tudi, s6 lidu giita cac 6
ctia cing cép tudi dugc gop lai. Boi vi ching
kha thudn nhat, diéu nay thé hién trong biéu dd
dam may diém giita dudng kinh, chiéu cao cia
cac 6 nhu trong hinh dudi day. Su thuan nhat
biéu thi & ca kich thu6c cdy 16n nhét va cdy nho
nhét. Biéu db ctia cac cip tudi (hinh 2) cho thy
rang cac diém cua cac 6 véi kich thudc khéac
nhau hoa 14n, twong dbi sat nhau va khong co su
biét di rd rét nao, ké ca vé& mit kich thudc cay.
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c. Tudi 5
Hinh 2. Biéu d6 ddm may diém giira dwdng kinh va chiéu cao

b. Sinh truong duwong kmh ngang nguc, chiéu
cao vt ngon gitta cdc cap tudi
Két qua tinh toan dic trung miu cho cac dai

lugng sinh trudng duong kinh ngang nguc va
chiéu cao cua cac cip tudi dugc thé hién trong
bang 1.

Biang 1. Két qua tinh todn cdc dic trung miu

So

Cép tudi Dai lugng ) Nh;(’) Lé;n Tr‘ung Sai tiéu Phlr(f’ng l?(f) bo
: : cay nhat nhat binh chuan sai Iéch nhon
Tudi 5 Du’c‘yr‘lg kinh 106 3,10 15,70 8,73 2,76 7,61 0,33 -0,40
Chiéu cao 106 1,60 6,30 3,74 0,99 0,97 0,08 -0,46

Tudi 10 Du'éyr‘lg kinh 108 9,10 22,60 16,75 2,98 8,88 -0,29 -0,28
Chiéu cao 108 5,20 10,60 7,68 1,23 1,52 0,32 -0,64

Tudi 15 Du'éyr‘lg kinh 111 1420 37,00 23,40 4,89 23,91 0,52 -0,31
Chiéu cao 111 6,10 12,30 8,60 1,57 2,48 0,63 -0,36
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S6 liéu & bang 1 cho thdy rang dudong kinh
ngang nguc va chiu cao cua ciy rimg déu ting
theo tudi. Puong kinh trung binh cia cac cip
tudi 1an lugt 12 8,73 cm, 16,75 cm va 23,40 cm.
Péng thoi mic d6 bién dong cua dudng kinh
ngang nguc va chiéu cao ciing ting theo tudi.
Diéu nay duoc thé hién qua sai tiéu chudn cia
tudi 5, tudi 10 va tudi 15 cua dai luong duong
kinh lan luot 13 2,76, 2,98 va 4,89. Pay la két
qua cua qua trinh sinh truéng ctua cay rung,
din dén viéc phan hoa 16n hon & nhimg khu
rimg nhiéu tubi hon.

c. Khdc biét vé sinh truong dwong kinh, chiéu cao

Két qua phan tich mé hinh tuyén tinh hdn

hop d& mot 1an nita khing dinh su khéac biét vé
duong kinh va chiéu cao giita cac cap tudi la
rat o rét, boi 18 tat ca gia tri Sig déu nhé hon
0,05. Puong kinh rumg tudi 15 16n hon rimg
tudi 10 va tudi 5 1a 6,64 cm va 14,66 cm, trong
khi d6 chiéu cao 16n hon hai cép tudi con lai 1a
0,9 m va 4,86 m. Pong thoi két qua moé hinh
tuyén tinh hdn hop dudi day ciing phan anh
rang anh hudéng ngiu nhién 1a khong dang ké
v6i ca duong kinh va chiéu cao. Bdi 18, sai tiéu
chuin cua anh huéng ngau nhién cho ca hai dai
lwong diéu tra déu nho hon 0,05 rat nhiéu lan.
Nhu vay, tinh doc lap giita cac 6 vé ca duong
kinh va chiéu cao dugc dam bao tdt.

Bang 2. Két qua phan tich mé hinh tuyén tinh hén hep cho dwong kinh

Estimates of Fixed Effects®
95% Confidence Interval
Parameter Estimate Std. Error df t Sig. Lower Bound | Upper Bound
Intercept 23.396396 | .350040 | 322.000 66.839 .000 22.707743 24.085050
[Cap_tuoi=1.00] | -14.661491 500835 | 322.000 -29.274 .000 -15.646812 -13.676170
[Cap_tuoi=2.00] | -6.644545 | .498457 | 322.000 | -13.330 .000 -7.625188 -5.663901
[Cap_tuoi=3.00] 0P 0

a. Dependent Variable: Duong_kinh.

h. This parameteris setto zero because itis redundant.

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

Estimates of Fixed Effects®
95% Confidence Interval
Parameter Estimate | Std. Error df t Sig. Lower Bound | Upper Bound
Intercept 8.600901 122592 .000 70.159 .000 8.038928 9.162874
[Cap_tuoi=1.00] | -4.861278 175404 .000 | -27.715 .000 -5.629566 -4.092990
[Cap_tuoi=2.00] -.924975 74571 .000 -5.299 .000 -1.669342 -.180608
[Cap_tuoi=3.00] 0P 0

a. Dependent Variahle: Chieu_cao.

h. This parameter is setto zero hecause itis redundant.

3.1.2. Bién déi phin bé sé cdy theo dwong
kinh ngang ngwe va chiéu cao

Két qua mé hinh hoa theo phan b Weibull
ctiia phan bd thuc nghiém sé ciy theo dudng
kinh va chiéu cao dugc trinh bay trong hinh 3.

Két qua thé hién trong hinh 3 cho thdy ca
duong kinh va chiéu cao cdy déu c6 thé dugc
mo phong tét bang ham Weibull, dic biét &
tudi 5 va 10. Cac diém bam sit vao duong
chéo giita tan sb thuc nghiém va tan sb ly
thuyét. O cip tudi cao hon, do c6 su phan hoa

vé sinh truéng boi su canh tranh dinh dudng
giita cic cAy rimg ngay cang khéc liét hon, din
t6i sb cay tai cac cép tudi bi thay ddi, mirc do
phil hop ctia ham Weibull giam xubng. Diéu
nay dung ca cho dai lugng duong kinh va
chiéu cao. Phan bd thuc nghiém cé xu hudng
1éch sang phai khi tudi ciy ring ting. Diéu nay
dugc chung minh boi gié tri hinh dang (Shape)
cta tudi 10 va 15 16n hon gid tri d6 cia cip
tudi 5.
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Weibull Q-Q Plot of Duong_kinh
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c. Puong kinh

Weibull Q-Q Plot of Duong_kinh
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b. Chiéu cao

Weibull Q-Q Plot of Chieu_cao
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d. Chiéu cao

Weibull Q-Q Plot of Chieu_cao
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f. Chiéu cao

Hinh 3. Biéu do mé hinh héa theo phan bé Weibull
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3.1.3. Thay d6i méi quan hé gia dwong kinh
va chiéu cao

Két qua phan tich tuong quan véi 10 loai
ham duge thé hién dudi day. Trong do, ham

Chieu_cao
Cap_tuoi: Tuoi 5
O Observed
7.00 Li
R square = 0.679 Loganthuic
Inverse
y=exp(1.913-4.943 /x) o Quinti
‘ubic
6.00- ° Compound
Power
o -

Growth
Exponential
5.00

4.004

2,004

T T T T T
250 5.00 750 10.00 1250 15.00
Duong_kinh

a. Tubi 5

turong quan t6t nhat 1a duong den dam, con cc
ham khéc 1a duong xam manh hon. Gia tri hé
s6 tuong quan ciia ham t6t nhét ciing dugc thé
hién (Hinh 4).

Chieu_cao

Cap_tuoi: Tuoi 10
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11.00+ Linear
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b. Tudi 10

Chieu_cao

Cap_tuoi: Tuoi 15

R sauare = 0.622
12000 y=1.007*x*0.679
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s
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T
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c. Tudi 5
Hinh 4. Biéu d6 twong quan cho cic cap tudi

Két qua cho thiy rang vé6i tudi 5 thi ham t6t
nhit 13 ham S vé6i R binh phuong 1a 0,679.
Tudi 10, ham t6t nhét 12 ham bac 3 (Cubic) véi
R binh phuong 13 0,563 va voi tudi 15 ham t6t
nhat dé mo phong quan hé gitta duong kinh va
chiéu cao 1a ham mii (Power) v6i hé sé tuong
quan 1 0,622. Riéng tudi 10, mic du dam may
diém c6 hinh dang di xubng, tuy nhién do s
luong diém nam dudi 16n, dong thoi sir dung
phuong phap binh phuong nhé nhat, do do6
ham Cubic dugc lya chon. Nhu vy, mbi quan
hé giita dudng kinh va chiéu cao di co su bién
ddi rd rét theo tudi. Tuy nhién, mbi quan h¢
nay déu c6 thé mé phong bang ham hdi quy

v6i mire do twong quan twong ddi chit.
3.2. Bién dong chit hrong ciy rimg
3.2.1. Cic nhén té anh hwong téi chit lwong
cdy rung

Hé sb duong anh huong di kiém tra anh
huong ctia cac nhan té duong kinh ngang
nguc, chiéu cao vit ngon, chiéu cao dudi canh,
duong kinh tan t6i chit luong cdy rumg. Két
qua duoc thé hién trong bang 4. Két qua cho
thdy rang, v6i ca 3 cip tudi thi duong kinh
ngang nguc c¢6 anh huong 16n nhit dén chat
luong cay rimg, sau d6 méi dén cac nhan td
khac. Ciing v6i ca 3 cdp tudi thi hé sb anh
huong tryc tiép (AHTT) déu 16n hon nhiéu so
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v6i hé s6 anh huong gian tiép (AHGT). Piéu
nay chimg to rang & cac cdp tudi ndy chat
lugng cay rung it chiu anh hudng cua cac nhan
to ngoai canh khac nhu luong mua, dat dai, khi
hau... Mot diéu dang luu ¥ 1a khi tudi cay rimg

ting 1én thi hé s6 AHGT c6 xu hudng giam
dan. Diéu nay cho thiy ring da di vao 6n dinh,
chit luong cdy rimg it bi anh hudng boi cac
nhan t6 bén ngoai hon, strc dé khang cua rimg
cling dugc cai thi¢n.

Bang 4. Két qué hé sé dudong anh hwéng

C?ivp Puwong Puwong Chiéu Chiéu cao Bx Hé s6 Hé s6

tuoi kinh kinh tan cao dwéi canh AHTT AHGT
Tuoi 5 0,963 0,034 -0,101 0,041 0,815 0,939 -0,124
Tudi 10 0,789 0,098 0,025 0,066 0,708 0,637 0,071
Tudi 15 0,792 -0,072 0,140 -0,075 0,719 0,657 0,062

Két qua nay sé& truc quan hon trong biéu do
ctia phan tich thanh phan chinh trong hinh 5.
Két qua phan tich thanh phan chinh da cho
thiy voi rimg & tudi 5 thi chat luong ciy rimg
c6 mbéi quan hé chit ché voi duong kinh va
chidu cao va it dbi khang véi duong kinh tan
va chidu cao dudi canh. Tai rimg cap tudi 10,
chat luong ciy rimg ciing phu thudc 16n vao
duong kinh, sau d6 dén chiéu cao, duong kinh

Component Plot
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a. Tuoi 5

tan va chiéu cao duéi canh. O rumg 15 tudi thi
chit lwong cdy riung ciing chiu anh huéng
nhiéu boéi dudng kinh va chiéu cao, it bi anh
hudéng boi dudng kinh tan va chiéu cao dudi
canh. Do vay, trong qua trinh quan 1y rung Sa
Moc, dé ning cao ty 1& cdy co chat luong tdt
can rat chu v dén viéc tao cac diéu kién thuan
loi dé cay ring phat trién t6t v& mat duong kinh,
sau d6 méi dén chiéu cao va dudng kinh tan.

Component Plot
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b. Tudi 10

Component Plot

Cap_tuoi: Tuoi 15

0.5+

Duong_kinh_tan
o

Chisu_cao

Component 2
o

0.5+

=]
Chat_hong ©

H_uoi_canh
(<}

T T
00 05 10
Component 1

c. Tudi 5
Hinh 5. Biéu dd twong quan cho cac cip tudi
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3.2.2. Chit lwgng cdy rirng giita cdc cdp tudi
Két qua thong ké s6 luong cay tai cac cap

tudi theo chat luong cdy rimg dwoc thé hién
trong bang 5.

Bang 5. Thong ké ty 1¢ chit lwgng cay rirng & cac cip tudi

Cflp tudi a Chat;u’(.)’ng c Téng
Tudi 5 31 38 37 106
29,2% 35,8% 34,9% 100,0%
Tudi 10 37 57 14 108
34,3% 52,8% 13,0% 100,0%
Tudi 15 52 29 30 111
46,8% 26,1% 27,0% 100,0%
T 6ng 120 124 81 325
36,9% 38,2% 24.9% 100,0%

Két qua thong ké trong bang 5 cho thiy, ty
1é cay co chat lugng tot ca rimg 15 tudi 1a cao
nhat (46,8%), sau d6 dén tudi 10 (34,3%) va
cudi cung 1a tudi 5 (29,2%). Nhu vay, khi tudi
rimg tang thi chit luong cdy rimg ciing duoc
cai thién, sb lugong cay X4u va trung binh giam
dan. Piéu nay thé hién kha ning dé khang cua
rung dugc cai thién, kha nang chéng chiu véi
sau bénh hai va cac tdc nhan c6 hai khac tir bén
ngoai dugc cdi thién. Sy khac biét vé chét
luong cdy rung gitra ba cép tudi 1a thuc su 1d
rét, do gia tri Sig cua tiéu chuan Chi-squared 1a
0,000033 (nho hon 0,05).

IV. KET LUAN

Sa Moc la loai cay dong vai tro quan trong
tai khu vuc nghién ctru. Qua phan tich sb liéu
thu thép tor cac 6 ti€u chu'fm nhirng dic diém
vé ciu trac, bién ddi cdu tric va chat luong
rimg tréng theo tudi da dugc 1am rd, cung cap
nhitng minh chung dinh lugng rd rang cho
cong tac quan 1y.

Két qua cho thiy ca du:orng kinh ngang nguc
va chiéu cao cia cdy ring déu tang theo tudi.
Puong kinh trung binh cia cac cap tudi lan
luot 1a 8,73 cm, 16,75 cm va 23,40 cm. Su
khac biét vé duong kinh va chidu cao giita cac
cap tudi 1a rat rd rét vi tat ca gia tri Sig ciia mo
hinh tuyén tinh hdn hop déu nho hon 0,05.
Duong kinh rimg tudi 15 16n hon rimg tudi 10
va tudi 5 13 6,64 cm va 14 ,66 cm, trong khi do
chiéu cao 16n hon hai cap tudi con lai 14 0,9 m
va 4,86 m. Pong thoi két qua mé hinh tuyén
tinh hon hop duéi day ciing phan anh rang anh
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huéng ngau nhién 1a khong dang ké voi ca
duong kinh va chiéu cao. Vi vay, tinh doc lap
gifra cac 6 vé ca dudng kinh va chiéu cao dugc
dam bao tot.

Két qua mo hinh héa theo phan bé Weibull
cho thay ca duong kinh va chidu cao déu c6 thé
dugc mo phong tbt béng ham Weibull, dac biét
& tudi 5 va 10. O cap tudi cao hon mirc do phu
hop ctia ham Weibull giam xubng. Mdi quan
hé gitta duong kinh va chiéu cao ¢ tudi 5 c6
thé mo phong t6t nhat bang ham S véi R binh
phuong 13 0,679. Tudi 10, ham t6t nhat 13 ham
bac 3 (Cubic) voi R binh phuong 1a 0,563 va
v6i tudi 15 ham t6t nhat dé md phong quan hé
gifta duong kinh va chidu cao 1a ham mii
(Power) v&i hé s6 twong quan 14 0,622.

Két qua kiém tra anh huong ciia cac nhan tb
didu tra toi chat lugng ciy rimg cho thay ca 3
cap tudi thi duong kinh ngang nguc c¢6 anh
huong 16n nhat dén chét luong cay rimg, sau
d6 mé6i dén cac nhan t6 khac. Ciing vé6i ca 3
cip tudi thi hé sb anh huong tryc tiép (AHTT)
déu 16n hon nhiéu so v6i hé s6 anh hudng gian
tiép (AHGT). Mot diéu dang luu ¥ 1a khi tudi
cay ring tang 1én thi hé s AHGT c6 xu huéng
giam dan. Diéu nay cho thiy rimg da di vao on
dinh, chat lugng cay rimg it bi anh hudng boi
cac nhan t6 bén ngoai hon, sitc dé khang cia
rimg ciing duoc cai thién. Két qua nay ciing da
dugc trinh bay truc quan hon trong biéu do cua
phan tich thanh phan chinh. Ty 1& cﬁy c¢6 chat
luong tét caa rung 15 tudi 1a cao nhat (46, 8%)
sau d6 dén tudi 10 (34,3%) va cudi cung 13 tudi
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5 (29,2%). Khi tudi rimg ting thi chit luong
cdy rimg ciing duoc cai thién. Chét lugng cdy
rimg gitta ba cap tudi c6 su khac biét rd rét.
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DYNAMICS OF Cunminghamia lanceolata PLANTATION STRUCTURE
AND QUALITY ON AGES IN SI MA CAI DISTRICT,
LAO CAI PROVINCE

Duong Van Huyl, Bui Manh Hung2

L2Vietnam National University of Forestry

SUMMARY

Results show that both diameter and height of the forestry increase with age. The average diameter of age
classes is 8.73 cm, 16.75 cm and 23.40 cm. The difference in diameter and height between ages is significant,
as the Sig value of linear mixed effect models is less than 0.05. Weibull distribution can simulate well for both
diameter and height frequency distributions. At an higher age levels, the fitness of the Weibull function
reduced. The relationship between diameter and height at age 5 can best be simulated by the S function S, that
for age-10 forest is Cubic and age-15 forest is Power. At all three ages, DBH has the greatest effect on the
quality of the tree forest, and followed by other factors. The coefficient of direct influence is much larger than
the indirect effect coefficient. As the forest tree age increases, the indirect effect coefficient tends to decrease
and the forest becomes more stable. The percentage of good quality forest trees in the 15 year age group is
highest (46.8%), followed by the age of 10 (34.3%) and the fifth year (29.2%). The difference in the quality of
forest trees between the three age groups is significant.

Keywords: Forest structure, forest tree quality, linear mixed model, principal component analysis.
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