TAP CHI SINH HOC 2020, 42(1): 1-10
DOI: 10.15625/0866-7160/v42n1.14435

THE IMPACT OF INTRASPECIFIC COMPETITION ON TREE GROWTH
IN PLANTED KOREAN PINE FOREST

Nguyen Thanh Tuan!”, Vu Dinh Duy?, Shen H-L®

Vietnam Forestry University-Dongnai Campus, Vietnam
2Institute of Tropical Ecology, Vietnam-Russia Tropical Centre, Vietnam
3School of Forestry, Northeast Forestry University, P.R. China

Received 20 September 2019, accepted 3 March 2020

ABSTRACT

The aim of this study was to explore the correlation of competition indices (CIs) on individual
tree growth for Korean pine (Pinus koraiensis) plantation using partial correlation analysis and
generalized linear models. The data were collected from 15 permanent plots in Mengjiagang
forestry farm, Northeast China. The results showed that the distance dependent Cls have a higher
predictive capacity for individual growth of pine trees. The control index of competitive trees
number (Cl1) combined with the selection fixed competitor trees (M2) was found to be the most
well correlated competition measure with five-years diameter increment. Thus, the competition
index (Cli- M2) was recommended for developing individual tree growth models. The subject
tree diameter at breast height, crown width, height to crown base, tree volume and basal area all
showed a significantly linear correlation with tree competition intensity (P < 0,05). Diameter at
breast height, crown width, tree volume and basal area all decreased with increasing competition
intensity, whereas the height to crown base increased. There was no significant relationship
between competition intensity and tree height (P > 0,05). The optimal model of predicting
individual growth with logarithm of diameter at breast height and Cls as the independent
variables due to the best fitting performance. This results also showed considerable improvement
in predicting individual tree periodic growth when including competition indices that the mean
absolute error is reduced in the range of 22—25%.
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TOM TAT

Bai bao sir dung sb lidu thu thap tir 15 6 tiéu chuan dinh vi ring trong thuan loai théng Han Quéc
(Pinus koraiensis) tai 1am truong Mong Gia Cwong, Péng Béc Trung Quéc, thong qua mot sé
phwong phép phan tich trong quan va md hinh hdi quy dé 1am rd méi quan hé giita chi sb canh
tranh v&i sinh trudng, ting truong cua cay riéng lé. Két qua nghién cau cho thay, chi sé canh
tranh phu thugc vao khoang cach c6 tuong quan nghich véi tang truéng 5 nam duong kinh cay
(P < 0,05) va co twong quan cao hon so v&i chi tiéu khdng phu thudc vao khoang cach. Trong céc
chi s6 canh tranh phu thuoc vao khoang cach, chi sb canh tranh Cl;-M2 ¢6 tuong quan 16n nhat
V6i tang truong cdy rung, mat khac hé sé twong quan on dinh ¢ tat ca cac mat do nghién cau. Do
d6, bai bao da sir dung chi s6 Cl;-M2 dé nghién ciru sinh truéng va xay dung md hinh dy doan
tang truong cua P. koraiensis. Chi sb canh tranh Cl1;-M2 ¢6 mdi quan hé tuyén tinh dwong voi
duong kinh ngang nguc, duong kinh tan, thé tich va tiét dién ngang cua cay (P < 0,05). Nguoc lai,
Chi sé canh tranh c¢6 quan hé tuyén tinh am véi chiéu cao dudi canh (P < 0,05) va khong cé quan
hé véi chiéu cao. Véi cac bién dau vao 1a cac chi tidu diéu tra cly céa thé va chi sé canh tranh Cly-
M2, thong qua cac budc phan tich hdi quy mé hinh ting truéng 5 nam cia duong kinh cudi ciing
chi con lai 2 bién sb 1a dwong kinh ngang ngyc (LnD) va chi sé canh tranh Cl;-M2. Hon nita, sau
khi dwa bién chi sé canh tranh vao bién du doan thi d6 chinh x&c cia mé hinh ting 1én rd rét véi
sai sb tuyét déi trung binh giam tir 22—25%.

Tir khoa: Chi sé canh tranh, ting truang cay ring, thong Han Quéc.
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MO PAU

Trong qua trinh sinh truéng cay rang chiu
su chi phéi cua rat nhiéu nhan té sinh thai.
Trong d6 nhitng c& thé & gan nhau c6 nhu cau
sinh thai tuong dong thuong Xuat hién anh
hudng khong ¢6 lgi véi nhau dan dén quan hé
canh tranh V& tai nguyen (Shamsky et al,
1992). Canh tranh giita cac ca thé 1a hién
tugng phd bién tdn tai trong quan x& thuc vat,
cling la qua trinh sinh thai quan trong véi tac
dung duy tri tinh én dinh, ddng thoi anh

huéng téi ciu trdc phan bd khéng gian, da
dang sinh hoc, sinh truéng ca thé, ti 18 song
chét, ciu tric rung (Peet & Christense, 1987;
Nishimura et al., 2002; Coomes & Allen,
2007). Bella (1971) cho rang _cuong do canh
tranh gitra cac cay ru:ng c6 thé duoc dénh gid
o Cap do quan thé va ca thé riéng le. O Cap do
quan thé c6 thé s dung mat do, tiét dién
ngang dé xac dinh cudng d6 canh tranh.
Phuong phap nay wu diém & chd cong thic
tinh toan don gian, dé do dac ngoai thuc dia,
tuy nhién né st dung mat d6 va cac gia tri
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trung binh dé xac dinh cuong d§ canh tranh
manh yéu nén che glau muc d6 canh tranh
khac nhau gitra cac ca thé riéng bi¢t. Nguoc
lai, canh tranh & cap do cé thé lai thé hién chi
tiét cuong do canh tranh cua tung ca thé vai
cac cay xung quanh. Chi sb canh tranh cua cé
thé riéng 1¢ da dugc su dung réng rai trong
cac md hinh du doan sinh trudng véi muc tiéu
lam sang to su khac nhau vé sinh truéng cua
tung cé thé cay ring (Bella, 1971; Perot et al.,
2010). Ngoai ra, chi sé canh tranh khéng
nhitng thé hién duoc su tuong tac trong khong
gian gifra cac ca the ma con phan &nh sy bién
ddi cua cau tric quan xa theo hoan canh mai
truong va cling la chi tiéu dinh lvong mac d6
canh tranh gitta cac ca thé (Maleki et al.,
2015). Nhirng hiéu biét vé méi quan hé canh
tranh gitra cac cd thé co6 y nghia trong viéc
quan ly ring bén viing phu hop véi quy luat
cua ty nhién (Amiri, 2016).

Thong Han Quéc (Pinus koraiensis) la
loai cay ban dia quan trong & viung Dong Bac
Trung Qudc, gé va hat c6 gia tri cao vé kinh te
(Nguyen et al., 2018). Viéc st dung chi sé
canh tranh trong viéc du doan sinh truong,
tdng truong, cu trac d6i véi loai cay nay
budc dau di dugc nghién cau (Shao, 1985,
Dong et al., Huang et al., 2011), tuy nhién sb
lugng con |’t va két qua thu dugc con thiéu su
théng nhat. Trong nghién catu nay chung toi
thu nghiém cac cong thic tinh toan cuong do
canh tranh khac nhau, dong thoi két hop voi
mot s phuong phéap xac dinh khOang khong
gian canh tranh dinh duong dé xay dung chi
so6 canh tranh cho tung ca the Sau do tién
hanh so sanh, lya chon chi s phii hop nhat dé
xdy dung moO hinh du doan ting truéng cua
tung cay riéng l¢é, qua d6 lam sang to moi
quan hé canh tranh khong gian dinh dudng
Vai luong tang truong, lam co s& khoa hoc
cho vige dé xuat cac bi¢n phap quan ly va xay
dung cAu tric rieng trong P. koraiensis hop.

VAT LIEU VA PHUONG PHAP NGHIEN
clu
Phwong phap thu thap dir liéu

Dia diém nghién ctu thugc Lam Truong
Mong Gia Cuong, Thanh Phé Giai Moc Tu,
Tinh Héic Long Giang cua Trung Qudc véi

nhi¢t d§ trung binh nam 2,7°C. Luong mua
trung binh nam 550 mm va tong sb gio nang
trong nam la 1955 gio. Cac 0 tieu chuan (OTC)
nghién cau nam ¢ khoanh 62 va 63 thuoc
trang thai ring trong thuan loai P. koraiensis
41 tuoi, dugc b tri theo hudng déng nam, do
déc trung binh 12 do, do day tang dat Al la 30
cm, A+B 13 60 cm, thuoc nhém dat nau sam.

15 6 tiéu chuan dinh vi da duoc 1ap nam 2008
v6i 3 cap mat do cua rung trong P. koraiensis
(1.300 cay/ha, 900 cay/ha va 500 cay/ha), dién
tich mdi 6 tiéu chuan 13 0,1 ha. Thang 9 nim
2010 tién hanh danh s6 va diéu tra toan bo cac
cay trong 15 0 tiéu chuan bao gém: Puong
kinh, chicu cao, duong kinh tan theo 4 huéng
(d6ng, tay, nam, bic), chiéu cao dudi canh.

Thang 9 nam 2015, nghién ctu tién hanh diéu
tra lan 2 dé xac dinh tdng truong, ngoai nhiing
chi tiéu diéu tra ¢ 1an dau tién duoc do dém lai,
vi tri twong dbi cua ting cdy trong 6 tiéu
chuan da duoc xac dinh bang dia ban ba chan
va thudc do khoang cdch Laser. Trong qué
trinh diéu tra, dwong kinh ngang nguc ding
thuge day véi d6 chinh xéac 0,1 cm, chiéu cao
dudi canh va vat ngon st dung thude do cao
Vertex III d6 chinh xac 0,1 m; duong kinh tan
su dung thudc day véi do chinh xac 1a 0,1 m.

Céch tinh toan cac chi sb canh tranh

Chi s6 canh tranh (CI) thé hién mac do
canh tranh cta cac cay lan can doi véi cay
muc tiéu, chi s6 canh tranh cang Ién ching to
cay muc tiéu chiu sy chen ép cua cac cay lan
can cang manh mé. Co rat nhiéu chi s6 canh
tranh da dugc sir dung trong cac nghién cuu
trudce day, tong quat 6 hai phuong phap co
ban dé xac dinh chi sb canh tranh. Tha nhat,
cac phuong phap dua trén cac tham sé thong
ké duoc tinh toan tir cac 6 do dém, con goi la
phuong phép khong phu thugc khoang cach,
khong quan tam dén vi tri toa do cta cay trong
lam phﬁn Tha hai, cac phuong phap phu
thugc vao khoang cach dua trén vi tri toa do
ctia cay trong lam phan. Trong nghién ctu nay,
ca 2 loai chi s6 canh tranh déu dugc dua vao
St dung dé phan anh cuong d6 canh tranh
glua cac cay ca thé trong 1am phan. Can cir
vao céc chi s6 canh tranh duoc sir (dung pho
bién trong céac nghién ctru rung trong thuan
loai theo trich dan cua Zi et al. (2012), ching
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t6i da lya chon tong cong 15 chi tiéu dé danh
gia mac do bi chén ép cua ting cé4 thé cay

ring, toan b cac chi tiéu duoc thé hién ¢
bang 1.

Bang 1. Chi s canh tranh cua ting cay riéng lé

Chi s canh tranh phu thudc khoang céch Chi 50 canh tra[\h kh,o ng phy thuge
khoang cach
. D 1 Puong kinh tuon D,
H=) Jx= uong g SMD, = =&
Hegyl ; Di LI] d6| D
16L,
_ np o . CR
Martin M =Z%e [D'*DJ] Muc do mo rong tan Cly; :T
j=1 i i
n OA; (D, 5 da CR,
Bella B = J[EJ] bo day Cly =
j=1 i i l
Staebler S z”: (OL;j x Cwi) Hinh chiéu tan cr, =R
j=L 2 D,
Gerrard - OA; cv,
- A I =
¢ Z Zi Chi s6 khéng gian ©s D,
=L .
" oy sinh truong .
igi ) GSCl ==L
Biging ;CV(L )
Chi s kiém soéat oL - BT Ghi cha: Dj, Dj 1a duong kinh ngang nguc
s6 cay S cua cay muc tiéu va cay lan can; L la khoang
"z 1 cach gitra cdy muc tiéu va cay lan can; OAj,
Clai = szjxf OL;; la dién tich va chiéu dai giao tan gitra
U cay muc tiéu va cay lan can; Z;, Cw;, CR;,
CVi, BA;, h;, lila dién tl’(;h, ban kinh, duc‘mg
Chi s6 vi tri tan kinh, 'Ehe tich Cua.l;tan,\t_le'[’ dle[] ngang, chlc_ey
cay cao vdt ngon, chieu dai tan cua cay muc tiéu;
. izj +Z 1 Dy, Lila duong kinh trung binh, trung binh
= khoang cach dén cay muc tiéu cua 4 cay lan
can gan nhat; Z;, CV; la dién tich va thé tich
tan cua cay lan can, D duong kinh trung
binh toan I&m phan.

Hiéu chinh sai sé ranh gigi 6 tiéu chuan
Trong truong hop chon cay muc tiéu nam
giap ranh gisi cua OTC, khi d6 nhiing cay
nam ngoai OTC cing s& phat sinh anh huong
canh tranh véi cay muc tiéu, vi vay két qua
phan tich chi s canh tranh ctia cay muc tiéu
sé khong chinh xac, tir d6 can thiét tiét hanh
hiéu chinh sai sb ranh gioi 6 tiéu chuan
(Ledermann, 2010). D¢ loai trir sai s6 do anh
huéng cua cdy ngoai OTC téi cdy muc tiéu,
nghién cuu chi lya chon nhitng cdy muc tiéu

la nhitng ciy nam trong OTC va céch ranh
gi¢i cua OTC la 5 m, con cay lan can la toan
bo nhitng cay co trong 0 tiéu chuan co quan
hé canh tranh khong glan dinh dudng voi cay
muc tiéu. Tong sé cdy muc tiéu duoc chon
trong 15 6 tiéu chuan 1a 376 cay va duoc chia
lam 2 b phén la dit li¢u xdy dung mo hinh va
dir liéu dé kiém nghiém danh gia mo hinh vai
ti 1€ 4:1, twong ung véi 300 cdy va 76 cay.
Mot s6 dic trung thong ké mé ta ciia cy muc
tiéu duoc thé hién & bang 2.
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Bang 2. Mot s6 dic trung thong ké cay muc tiéu ring trong théng Han Quéc

Bién didu tra Dir liéu xay dung m6 hinh (n = 300) Di liéu kiém tra (n = 76)
Nho Lon | Trung | Saitiéu | Nho | Lon | Trung | Saitiéu
nhat nhat | binh | chuidn | nhit | nhit | binh | chuin

Buong kinh (cm) 11,90 | 32,20 | 21,08 3,89 12,20 | 29,40 | 21,31 3,81
Pung kinh tan (m) | 0,95 | 3,35 | 1,79 | 043 | 093 | 3,10 | 1,78 | 042
Chidu cao (m) 8,60 | 14,80 | 11,48 | 1,12 | 9,60 | 13,80 | 11,34 | 1,04
Chicu cao dudi 260 | 940 | 573 | 115 | 300 | 7,90 | 546 | 1,08
canh (m)

Phwong phap xac dinh cay canh tranh

Cay canh tranh duoc hiéu la nhiing cay
1an can c6 quan h¢ khong gian dinh dudng véi
cay muc tiéu (cay trung tdm). Ké thira nghién
ctru cua Zi et al. (2012), bai bao sir dung 4
phuong phap chu yeu dé xac dinh cay canh
tranh c6 quan h¢ khong gian dinh dudng véi
cady muc tiéu bao gom: Co6 dinh ban kinh (M1),
trong d6 cay canh tranh dugc xac dinh la
nhitng cay nam trong hinh tron c6 ban kinh la
5 m, véi tam hinh tron la cdy muc tiéu; Co
dinh s6 cay (M2), trong d6 cdy canh tranh
duogc xac dinh la 4 cay lan can co khoing cach
ngan nhat véi cady muc tiéu; Giao tan (M3),
trong do6 cay canh tranh Ia nhitng cay c6 phan
giao tan vé6i cdy muc tiéu; Hinh nén (M4),
trong d6 nhitng cay lan can co khoang cach
nho hon 1/2 chiéu cao cua cay muc tiéu dugc
xac dinh 1a cay canh tranh.

M@ hinh ting trwong cay ring

Nghién ctu st dung tdng truéng duong
kinh trung binh dinh ky 5 nam lam bién phu
thugc, cac chi tiéu diéu tra cay riéng lé va chi

s6 canh tranh 1am bién doc Iap aé xay dung
mo hinh dyu doan tang truong cay cé thé:

Ln(DGl)=a + b x SIZE + ¢ x COMP (1)

Trong do: DGI 1a binh phuong cua ting
truéng thuong xuyén dinh ky 5 nam vé duong
kinh; SIZE ham s6 miéu ta kich thudc 16n nho
cay ring, COMP ham sb phan anh kha ning
canh tranh khong gian dinh dudng cua cay
rang; a, b, ¢ 1a tham s cua phuwong trinh.
Trong do6 su dung duong kinh ngang nguc (D)
trong mé hinh phan anh kich thudc 16n nho
cua cay rung: b x SIZE = by x InD + b, x D?,

Ham sé chi su canh tranh:

cXCOMP = ¢;xH+cxHB+C3xCrtcyxCl

Ln(DGI) =a+ by xInD + by x Do+ c1 x H
+CoXHB+Cc3x CR+cyx Cl  (2)

Trong dé: H la chiéu cao vat ngon, HB
chicu cao duéi canh, CR la duong kinh tan,
D la duong kinh ngang nguc, CI la chi so6
canh tranh.
Kiém nghi¢ém va danh gia mé hinh ting
truéng

Trong mo hinh tuyén tinh da b1en thi gia
tri hé s6 xac dinh (R?) tang theo s6 bién phu
thugc dugc dua vao dé du doan, nhu’ng khong
thé n6i mé hinh d6 kha nang m6 phong tot
nhat, boi vi mot s6 bién doc lap it co y nghia
hoac khéng co tac dung gidi thich bién can dy
doan. Vi vay, nguyén tic xay dung phuong
trinh dy doan 1a wu tién cac mo hinh it bién du
doan. Mtrc d6 phu hop ctia mo hinh dy doan
duoc danh gia theo hé s6 xac dinh R2, cin bac
hai sai s binh phwong trung binh (RMSE)
tiéu chuan thong tin Akaike (AIC) Pé kiém
nghiém do chinh xéac ctia cac mo hinh & phan
dir liéu klem tra, nghién ctu s dung 4 chi
tiéu bao gom: sai léch trung binh (ME), sai s6
tuyét doi trung binh (MAE) trung binh phan
tram sai sO (ME%) va trung binh tuong doi
phan trim sai s6 (MAE%), chi tiét & bang 3.

Ngoai ra, nghién ciu ciing st dung
phuong phap chon bién timg budc dé lya chon
nhiing bién du doan hitu ich dua vao mo hinh,
két hop véi yéu t6 khuyech dai phuong sai
(VIF) dé loai bo nhung bién c6 quan hé cong
tuyén tinh manh véi nhau.

1

1-R(i)

VIF (i) = )
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Trong do: R¥(i) = he s6 tuong quan giira bién
doc lap thu i véi cac bién doc lap khac; VIF(i)
la tri s6 nghich d4o cua do chap nhan, d6 chap
nhan caa bién tha i dugc tinh nham xac dinh
bién i c6 y nghla hay khong, hay né co thé
dugc dua vao md hinh hay khong. VIF(I
duoc dung dé tinh phuong sai cho h¢ so hoi
quy thar i. Khi d6 chap nhan nho thi VIF(i) s&

I6n. Noi khac di, khi VIF(i) 1on thi h¢ sé hoi
quy thtr i bién dong manh. Sy bién dong manh
cua hé sé hoi quy th i cho biét bién nay co y
nghia kém trong mo hinh. VIF < 10, bién doc
lap khong ton tai quan hé cong tuyén tinh,
VIF > 10 bién doc lap c6 quan h¢ cong tuyén
tinh manh. Toan bo xt ly thong ké sir dung
phan mém R vai cac g6i Spatial va Mass.

Bang 3. Cong thic tinh toan mét sb chi tiéu danh gia do chinh xac mé hinh

Cong thue tinh TT

Cong thuec tinh TT

©)

Y Y
IIT;E‘ (7

(@) AIC:n><In(Zn:(yi

i=1

—%)2]+2p ®)

(%)

M 9%E = z[y'nﬂ %100 ©)

nll

Ghi chu: yi la gia tri thyc nghiém, yi la gia tri ly
(6) | thuyet, n la so lugng mau kiém tra, p 1a so luong
hé s6 cuia mo hinh.

KET QUA VA THAO LUAN

Chi s6 canh tranh trong nghién ciru sinh
truéng cay don 1é

DPbi voi mdi chi sb, phuong phap xac
dinh cdy canh tranh khac nhau, trong d6 chi
s6 S, B, G s dung phuong phép giao tan
(M3). Ngoai ra, chi s6 Cly, CV lan luot st
dung phuong phap 4 cay lan can (M2) va
phuong phap hinh nén (M4) dé xac dinh cay
canh tranh khong gian dinh dudng. Con lai 4
chi s6 con lai (H, M, Cla, Cly) sir dung ca 4
phuong phuong phap dé xac dinh cay lan can
canh tranh, cuoi cung thém 6 chi so khong
phu thuoc vao khoang cach SMD, Cl, Cls,
Cls, GSI va GSCI téng cong 27 chi sé canh
tranh dugc thiét 1ap. Nghién ctu tién hanh
phan tich twong quan dé lya chon chi s6 canh
tranh c6 tuong quan chat véi téng tru()ng
trung binh dinh ky 5 ndm cua cay rung de
xay dung mo hinh hdi quy. Két qua phan tich
tuong quan ¢ bang 4 cho thay, tang truong
duong kinh va chi sé canh tranh c6 méi quan

hé twong quan tuyén tinh nghich rd rét
(P < 0,05), n6 phu hop véi quy luat canh
tranh cdy rirng, cuong d6 canh tranh gitra cac
cay rung cang manh thi tang truong cang
cham. O ca 3 cp mat do, chi sé canh tranh
phu thudc vao khoang cach hé sb tuong quan
trung binh cao hon 1,5 lan chi s6 canh tranh
khong phu thugc vao khodng cach. Mat khac,
chi s6 canh tranh cédn ctir vao duong Kinh hé
sb tuong quan ludn cao hon chi sé canh tranh
su dung kich thudc cua tan cdy. Xét Ve
phuong phép lya chon cay canh tranh, chi s6
canh tranh su dung phuong phap cb dinh ban
kinh (M1) va co dinh s6 cay (M2) hé so
twvong quan ludn cao hon phuong phap
khoang cach thay d6i M3, M4. Tom lai, két
qua cho thay chi sé canh tranh Cly voi
phuong phu:(mg phép xac dinh 4 cay lan can
gan nhat lam cay canh tranh c6 hé sé tuong
guan vaéi tang trudng cay rung lon nhét va 6n
dinh & ca ba mat do nghién ctu. Vi vay, chi
s6 Cli-M2 duogc lya chon dé xay dung md
hinh ting trudng cay ca thé.
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Bang 4. Hé sb twong quan giira ting trudng dudng kinh va chi sb canh tranh

. A Mat do At an Mat do . A Mat do Mat do Mat do
Chiso 1 1300 go“gitégj’ha s00 | US| 1300 900 500
cay/ha cay/ha cay/ha cay/ha cay/ha
H-M1 -0,632** -0,492™ -0,588™ | Cly-M2 -0,484** -0,244" -0,484™
H-M2 | -0,606** -0,438"™ -0,625™ | Cl,-M3 | -0,408** -0,233" -0,497"
H-M3 -0,496** -0,376™ -0,515™ | Cly-M4 -0,489** -0,297" -0,486™
H-M4 -0,615** -0,455™ -0,541™ B-M3 -0,411** -0,352™" -0,399™
M-M1 -0,601** -0,473" -0,563" S-M3 -0,240" -0,242" -0,239™
M-M2 -0,562** -0,447" -0,546™ G-M3 -0,279** -0,293" -0,356™"
M-M3 -0,433** -0,372™ -0,494™ | CV-M4 -0,462** -0,178 -0,441™
M-M4 -0,437** -0,420™ -0,513" SMD 0,305** 0,277 0,484™
Cli-M2 | -0,698** -0,679™ -0,646™ Cl, 0,280** 0,359 0,161
Cls-M1 | -0,511** -0,217" -0,538"™ Cls -0,009 -0,176 0,117
Cls-M2 | -0,480** -0,179 -0,416™ Cly -0,228** -0,183 -0,148
Cls-M3 | -0,453** -0,195" -0,506™ GSlI 0,290** -0,393™ 0,075
Cls-M4 | -0,483** -0,283" -0,480™" GSCI -0,269** -0,159 -0,314™
Clp-M1 | -0,526** -0,244" -0,550™

Ghi chi: “**” va “*” biéu thi ton tai & mirc ¥ nghia 0,01 va 0,05.

Trai nguoc V61 quan diém trudc day cua
mot sb tac gia cho rang ddi véi ring thuan
loai déu tudi do diéu kién méi truong tuong
ddng thi wu diém cua chi s6 canh tranh phu
thuoc khoang cach khong vuot tréi hon véi
chi sé canh tranh khéng phu thudc khoang
cach (Lorimer, 1983; Daniels et al., 1986;
Corona & Ferrara, 1989). Két qua bai bao cho
thay, chi sé canh tranh phu thuéc vao khoang
céch va nhan t6 cau thanh cong thuc 1a duong
kinh c6 quan hé tuwong quan voi tang trrong
duong kinh cao hon khong phu thugc vao
khoang cach véi nhan té cau thanh cong thuc
14 hinh théi tan cay. Puong kinh 1a nhan t6 dé
do dém va xac dinh, mat khac n6 c6 twong
quan chat ch& vei di¢n tich tan, sinh kho| canh
14, r& nhitng nhan té anh huong truc tiép dén
tang trudng caa cay rung (Dong et al., 2013),
vi vay st dung duong kinh dé xac lap chi sb
canh tranh la phu hop. Két qua nay dong nhat
véi cac nghién cau cua Schroder (2004) va
Edgaras et al. (2014) cho thay sy vuot troi khi
st dung vi tri khong gian két hop véi cac nhan
t6 diéu tra hinh thai than va tan khi miéu ta
kha nang loi dung khong gian dinh dudng cua
ca thé cay rung. Twong tu voi két luan cua
Freckleton & Watkinson (1999), két qua cua
nghién ciu mét lan nira khang dinh mirc do
chinh xac khi dung chi s canh tranh dé du

doan tang truong cdy riéng lé phu thudc vao
phuong phap x4c dinh cay lan can va cac bién
diéu tra duoc st dung trong cong thic tinh
toan.

Anh hwéng cia chi s6 canh tranh dén sinh
trudng caa P. koraiensis

Két qua phan tich anh huéng cua chi s6
canh tranh dén cac chi tiéu sinh truong cho
thay, duong kinh (D), dudng kinh tan (CR),
chiéu cao dudi canh (HB), thé tich (V) cay va
tiét dién ngang (G) déu ton tai quan hé tuyen
tinh. Nguoc lai, chleu cao vut ngon khéng ton
tai quan hé véi chi s6 canh tranh. Sau khi tién
hanh phan tich hoi quy cho thiy cac phuong
trinh déu ton tai Va c6 hé s twong quan thuén
rat chat voi chi sé canh tranh. Cu thé, duong
kinh (R%= 0,77; F1 = 1261,65; P < 0,0001),
thé tich (R% = 0,68; F,=786,34; P < 0,0001),
tiét dién ngang (R% = 0,73; F3 = 1292,74;
P < 0,0001). Trong khi d6 kich thuéc tan,
chiéu cao duéi canh c6 tuong quan tuong ddi
yéu véi chi sb canh tranh, cu thé duong kinh
tan (R? = 0,48; F1 = 346,09; P < 0,0001),
chiéu cao duéi canh (R% = 0,22; F, = 50,93;
P < 0,0001). Chi s canh tranh ting, duong
kinh, thé tich, tiét dién ngang, kich thudc tan
clia cdy c6 xu huéng giam, nguoc lai chiéu
cao dudi canh c6 xu hudng tang 1én (hinh 1).
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Hinh 1. Méi quan hé giita chi s6 canh tranh va cac chi tiéu sinh truong

Xay dung mé hinh tang trwéng cay rieng

Tién hanh phan tich hoi quy tu’ng buéc
cho phuo‘ng trinh (2), két qua cudi cung chon
dugc 2 mo6 hinh dy doan tang truéng cay cé
thé, trong do phuo‘ng trinh (A) khéng sir dung
chi o canh tranh va phuong trinh (B) sir dung
chi s6 canh tranh. Chi sb canh tranh va dudng
kinh giai thich khoang 77,1% d¢ dao dong

Cl Cl

ting truong duong kinh cua céc ca thé cay
reng trong moé hinh (B) Trong khi do &
phuong trinh (A) chi ¢6 bién duong kinh giai
thich khoang 72,8% su bién dong, diéu do co
nghia 1 khi thém bién CI vao thi hé sb nay
tang 1én 4,3% va su tdng lén nay c6 y nghia
théng ké P < 0,001. Mat khéc, phuong trinh
(B) so vai phuong trinh (A) he s6 RMSE va
AIC giam di 7,98% va 9,18% (bang 5).

Bang 5. Md hinh dy doan ting truéng cay cé thé thong Han Quéc

Mo Loai md hinh Tham sb u6c lugng Do tdi wu md hinh
hinh : ) k1 ko R? RMSE AlIC
(A) | LnDGl=kotk:LnD -13,267™ | 5,067 0,728 | 0,589 | 537,655
(B) | LnDGI=ko+kiLnD+k-CI -8,258™" | 2,984™" |-0,371"| 0,771 | 0,542 | 488,318

Ghi chd: ***: Biéu thi ton tai & mirc y nghia (P < 0,001).

D) thi phan tan giita cac phan du chuén
hoa va gid tri du doan chuan hoa gitp kiém tra
gia dinh dix ligu hi¢n tai c6 vi pham gia dinh
lién h¢ tuyen tinh hay khéng (hinh 2). B thi
cho thay céc gia tri phén du phan tan ngau
nhién trong mét ving gigi han -1,5 dén 1,5
xung quanh duwong hoanh do 0, cho nén gia

dinh quan hé tuyén tinh dwoc chip nhan. Tién
thém mot budc trong viéc kiem nghiém do
chinh xac cta mo hinh tang trudng cay rung
xay dung c6 va khéng c6 nhan to Cl, nghlen
ctru sir dung dir liéu cua 76 cay dé danh gia do
chinh x&c cho mé hinh (A) va (B). Két qua
bang 6 cho thiy, so véi mo hinh (A) thi (B) c6
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sai sO tuong ddi _trung binh khodng glam
khoang 11%, sai sb tuyét ddi trung binh giam
tu 22—25%.

Phan du

Gia tr] du doan

Hinh 2. Biéu d6 Scatter giira phan du chuan
hoéa va gia tri du doan

Chi s6 canh tranh c6 twong quan nghich
véi duong kinh ngang nguc, duong Kinh tan,
thé tich va tiét dién ngang than cay. N6i mot
cach khéc, nhirng cay cé than I6n, tan rong,

kha nang dbi mit véi su canh tranh khong
gian dinh dudng cua cac cdy lan can cang it.
Zhang et al. (2005), Zhang et al. (2006), Yu et
al. (2009) ciing dua ra két luan tuong tu VGi
loai Tsuga longibracteata va Cryptocarya
concinna. Trudc day chi sé Hegyi la bién
quan trong thuong dung dé dy doan ting
truong tiét dién ngang, thé tich, sinh khéi va
céc chi tiéu khac cua cay riéng Ié ring trong
thuan loai P. koraiensis (Shao, 1985; Huang
et al., 2011; Dong et al., 2013). Két qua cua
nghién ctru nay cho thay so véi chi s6 Hegyi,
chi s6 canh tranh Cl3-M; cang phil hop dé sir
dung md phéng ting trudng cua cdy ca thé, do
dé do dém, tinh toan sur dung, va co tuong
quan chat ché vai cac chi tiéu tang truong.
Mat khac, khi dua chi tiéu Cl;-Mz vao md
hinh du doan tang truéng cua duong kinh thi
hé sb tuong quan ciia md hinh ting 1én 6,8%,
sai s twong ddi trung binh khoang giam
khoang 11% va sai sé tuyét ddi trung binh
giam tur 22—-25%.

Bang 6. Kiém nghiém md hinh dy doan ting truong théng Han Qudc

M6 hinh Loai md hinh ME MAE ME% MA%E
(A) | LnDGI=ko+k;LnD 0,053 | 0545 | -10,95 | 24,74
(B) LnDGIl=ko+k;LnD+k,Cl; 0,010 0,500 -10,05 22,70
KET LUAN Loi cdm on: Dy 1a mot phan két qua nghién

Bai bdo da thu nghlem 27 chi sb canh
tranh khac nhau de md phong qua trinh sinh
truong cua ring trong thong Han Quéc. Két
qua chi ra rang, dol véi mo hinh du doan ting
truong véi chi s6 Cly-M2 mang lai két qua du
doan tét wu. Tuy nhién, ca thé cay rimng trong
qua trinh sinh truong chiu anh huong cua rat
nhiéu yeu t6 moi tm’cmg, nhung trong nghién
ctru nay chi dwa vao biéu hién hinh thai bén
ngoai cua cay rung de glal thich muc do canh
tranh glu:a cac ca the va du doan lugng tang
truéng ma chua de cap dugc sy anh hudng
cua nhiing yeu t6 truc tiép dén tang trudng
Cay rung nhu téc dd quang hop, cuong do anh
sang nhi¢t do, luong mua, nhi¢t do... Do vay,
dé nang cao d¢ chinh xac cua ket qua du doan
thi can c6 nhu:ng nghién ctu tlep theo bé sung
bién s6 1a cac yéu té mdi vao cac mo hinh
tang trudng.

ctru cua dé tai: Ky thuat nu6i dudng cay go
Ién rung trdng thdng Han Qudc, mi sb
(2017YFD0600601) thudc chuong trinh
nghién cau trong diém quéc gia cua Trung
Qudc (National Key R&D Program of China).
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