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NGHIEN C(rU KIEU WU THE SINH TRUONG
CUA RI’NG TRONG THUAN LOAI BACH DAN LAl
TAI TINH QUANG NINH

Bui Thé Dbi
Dai hoc Lam nghiép

TOM TAT

Tai mot thoi diém nhit dinh, mic d6 dong gop chu yéu vé ting trudng cia
nhém cay wu trdi hodc cay b kich thude nho hon quyét dinh kiéu wu thé sinh
truong ctia mot 1am phan. Can cr vao kiéu wu thé sinh truong c6 thé dé xut
ky thut chit nudi dudng rimg cho 1am phan. Trong nghién ctru nay, rimg
tréng Bach dan lai (gitra Bach dan uro va Bach dan cu vi) & tudi 5 co duong
kinh trung binh dat 12,5cm; chiéu cao dat 16,0m va trit lvong dat 118m*/ha.
Bach dan lai trong & chan d6i va dinh ddi sinh truong manh hon & sudn doi.

Tie khba: Bach dan
lai, dwong cong

Lorenz, hé 56 Gini, \ SR qeX 1 e R L. , P A o . As
i Puong cong Lorenz bieu dien kiéu uvu the sinh trudng cac 1am phan tir tudi 2

dén 5 & ca 3 vi tri dia hinh déu nim trén duong co so 1:1. biéu do phan anh
c4c 1am phan nghién ctru ¢6 kiéu vu thé sinh truéng “nghich”, nghia la nhimg
cdy nhé hon dang déng gop nhiéu hon vao luong ting trudng cua lam phan.
Két qua nay trai ngugc véi gia thuyét duge mong doi 13 ¢ tudi nho kiéu wu thé
sinh truong 1a “thuan”. Mat do trong qua thua va ky thuat tham canh rimg

tang truong, wu thé
sinh truong.

dugc xem 14 nguyén nhan hién twong nay. Lam phan c¢6 xu hudng tiép can
trang thai can bang sém hon. Do vdy, rimg trong chua can thiét tién hanh tia
thua tai thoi diém nay.

Growth dominance pattern of hybrid eucalyptus stands at Northeastern
province of Quang Ninh

At a given age, the main contribution of dominant or smaller trees for the
stand growth will determine the stand growth dominance pattern. Based on
the dominance pattern a given silvicultural practice, such as thinning would
be proposed for the stand. In this paper, the five-year-old hybrid Eucalyptus
(E. urophylla x E. grandis) stands reached to an average diameter of 12.5cm,
the height of 16.0m, and the biomass of 118m%ha, respectively. Trees at the
bottomhill and the tophill showed the higher growth than those at middlehill
area. Lorenz curves of all stands aged from 2 to 5 years old at three position
dropped above the basic line (so-called “1:1 line™). This reflects that all stands
are bearing the “reverse” growth dominance patterns; that means smaller
(non-dominant) trees are contributing a greater part into the stand growth than
the dominant ones no matter which age and/or growing position. This result is
out of research hypothesis that a “positive” growth pattern was expected in
this period of the stands. Low planting density and extensive techniques are
probably considered as the dynamics of the stands. Therefore, it is not
necessary to apply a thinning process at the present.

Key words: Gini
coefficient, growth
dominance, hybrid
Eucalyptus, Lorenz
curve.
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I. PAT VAN PE

Sinh truéng va phat trién cia cdy rimg la
nhitng qua trinh sinh ly, sinh thai xay ra
thudng xuyén, lién tuc trong doi sbng cua
ching (Oliver et al., 1996). O bt ky giai
doan tudi nao, cdy rumg trong lam phan
thuong co kha nang sinh trudng khac nhau
mic du ching cung loai, cing tudi va dugc
cham soc v6i mot ché d6 nhu nhau. Su khac
biét nay 1a do kiéu gen, toc d6 chuyén hoa
cac nguodn lyc cung cdp cho chung khac
nhau hay no6i céch khac 1a hiéu qua st dung
tai nguyén cua timg cdy khong giéng nhau
mang lai (Binkley et al., 2004). Nhiing cay
16n hon (con goi la cay trdi, cady uu troi)
thudng dong gop mot luong 16n hon vé ting
truong cho toan 1am phan. Tuy viy, trong
mot s6 truong hop, nhitng cdy nhd hon
(khong phai cdy uu troi) ciing co thé dong
gbp phan 16n hon vé lugng ting trudng cho
1am phan (Binkley et al., 2004). Do do, ting
trudng ciia 1am phan tai mot thoi diém nao
d6 dan t6i mot kiéu wu thé sinh trudng
(growth dominance pattern) trong qua trinh
phét trién ciia 1am phan. Nam bat duoc dic
diém nay & mot thoi diém nhat dinh 13 co sé
quan trong xac dinh xu hudéng dong thai
sinh truong ctia 1am phan.

Vé 1y thuyét, qué trinh phat trién cua 1am
phan trai qua cac giai doan: (1) giai doan
cdy con non, chua cé su canh tranh, cac
cdy ring chua c6 sy khac biét vé sinh
truong - chua co hodc bat dau c6 wu thé
sinh truong thuan; (2) giai doan rung khép
tan, cic cdy uu troi s& c6 dong gop nhiéu
hon vé tang truong ciia 1dm phan nén 1am
phan c6 kiéu wu thé thuan 16 nét; (3) ¢ giai
doan cudi, néu khong tia thua, cac cdy nho
hon lai c¢6 dong gop nhiéu hon vé ting
truong nén 1am phan xuat hién kiéu wu thé
nghich. Qua trinh nay da dugc Binkley
(2002, 2003) 1am rd & rimg trong Bach dan

saligna. Nhu vay, trong kinh doanh rung,
viée x4c dinh thoi diém va k¥ thuat tia thua
c6 thé dem lai hiéu qua cao trong viéc nang
cao ning suit va chit luong rimg & cubi
chu ky kinh doanh do tac dong vao dung
dbi twong dé 1am phan phat huy tbi da stic
san xuat ctia né (Mai Pinh Hong, 1998;
Pao Cong Khanh et al., 1999).

Viéc ung dung nhing hiéu biét vé kiéu uu
thé sinh truéng cua rimg/lam phan trong
vi€c tia thua rung 1a c6 co sé khoa hoc va
thuc tién cao. Tuy nhién cho dén nay, van
dé nay van chua duoc nhidu tac gia quan
tam. Vi vay, nghién ctu nay dugc tién
hanh véi rimg trong Bach dan lai thuan loai
tai Viét Nam nham kiém tra lai gia thuyét
vé quy luat wu thé sinh trudng dé cap trén
day va tho nghiém phuong phdp nghién
ctru dinh luong sinh truéng va phat trién
ctia ring/1am phan lam co s cho viée dé
xuat mot huéng giai quyét méi trong van
dé tia thua rimg trong.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

- K¢ thira nhimg tai liéu c6 san vé dién
tich, lich sur rung tr6ng Bach dan lai cu vi
¢6 ngudn goc tir Trung Qudc (duogc lai tir
Bach dan Uro (Eucalyptus urophylla) va
Bach dan grandis (Eucalyptus grandis) va
tai huyén Hai Ha, tinh Quang Ninh.

- Tai rung tréng Bach dan lai (mat do tréng
1333 cdy/ha), 1ap 09 OTC dién hinh c6 dién
tich 400m%OTC (20m x 20m) tai 3 vi tri
chan ddi, suon ddi, dinh ddi. Tién hanh do
dém cac chi tiéu sinh trudng ciia tit ca cac
cy trong thoi gian 5 nim (mdi nim do mot
lén). Can ctr s6 liéu vé D13 va Hvn cua cac
cay trong 03 OTC & mdi vi tri dia hinh khi
rung dat 5 tudi, tién hanh chon va giai tich
05 cay co6 duong kinh bing dudng kinh
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trung binh cta lam phan. Trén than cdy giai
tich, tién hanh danh ddu va ldy cac thét co
do day Scm tai cac vi tri Om, 1m, 1,3m, 2m,
3m,... Trén cac thot, ké 02 duong thing
xuyén tam vuong goc véi nhau lam co so
roi dém thir tu cac vong nim ung véi cac
tudi. Voi thét 00m dém va ghi vong nam tir
tAm ra ngoai, cac thét khac dém va ghi vong
ndm tr ngoai vao trong. Vi cac thdt con
lai, vong ngoai cung mg voi tudi cay hién
tai, dung thudc khic vach dénmm do duong
kinh cac tudi ¢ cac thét, ghi sé lidu do duoc
vao phiéu diéu tra.

- S6 liéu thu thap dugc xir 1y bang cac
phuong phap thong ké toan hoc trong 1am
nghiép thong dung (Ngo6 Kim Khoi,
1998). St dung phuong trinh AGBw =

0,0662*D*° (Ryan et al., 2004) dé xac
dinh sinh kh6i phan trén mat dat
(aboveground woody biomass) cua ting
cay Bach dan. Dung duong cong Lorenz
va hé sb Gini (din theo Bui Thé Doi,
2008) dé xac dinh kiéu wu thé sinh truong
ctia 1am phan.

M. KET QUA NGHIEN CUU VA
THAO LUAN

3.1. Sinh truwéng va ting truwéng cua
Bach dan lai

Cic chi tiéu sinh trwong ciia \am phin
Tai khu vuc nghién ctru, sinh trudng va triv
lugng cua Bach dan lai trong tai cac vi tri
dia hinh khac nhau ¢ giai doan tuoi 5 dugc
tong hop trong bang 1.

Bang 1. Sinh trudng va trit lugng ctia Bach dan lai & tudi 5 trén cac vi tri dia hinh

Vi tri oTC n (cay/d) | D1.3(cm) Hvn (m) M (m>/d) M (m*/ha) AM (m®nam)
1 43 12,2 14,9 3,7055 92,64 18,528
Chan 2 48 12,2 16,1 4,4695 111,74 22,348
doi 3 52 11,9 16,1 4,6068 115,17 23,034
B 48 12,1 15,7 4,2606 106,52 21,303
4 43 13 17,2 4,8569 121,42 24,284
Suwon 5 54 12,4 15,2 4,9041 122,60 24,520
doi 6 50 12,8 16,5 5,2523 131,31 26,261
B 49 12,73 16,3 5,0044 125,11 25,022
7 54 12,4 16,2 5,2267 130,67 26,133
s 8 49 12,4 15,9 4,6549 116,37 23,275

Binh do6i

9 47 12,9 15,9 4,8322 120,81 24,161
B 50 12,57 16,0 4,9046 122,62 24,523
B 49 12,46 16,0 4,7347 118,37 23,667

Két qua bang 1 cho thiy: Lam phan Bach
dan lai & tudi 5 c6 duong kinh trung binh
dat 12,46cm; chiéu cao cay dat 16,0m va
thé tich g& trung binh dat trén dudi
0,0966m>. Cac gi4 tri nay phan 4nh kha
nang sinh trudng kha manh cta Bach dan
lai nhat 13 vé chiu cao. Trit luong 1am
phan dat trung binh 118,367m%/ha, tang
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trudng binh quan hang nam dat 23,67m°,
Tuy nhién, két qua phan tich chua xac dinh
dugc sy khac nhau vé sinh truong dudng
kinh va chiéu cao cua Bach dan lai tai 3 vi
tri chan, suon va dinh ddi trong khu vuc
nghién ctru ngoai trir ting truong vé trit
lugng gb & chan d6i duoc xac dinh kém
hon & sudn va dinh doi.
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Sinh truwéng va thé tich cdy gidi tich tai 3
vi tri dia hinh

Can ctr vao s liéu do dém cac cay tiéu
chuin duoc giai tich, sinh trudng va thé

tich theo tudi ctia loai Bach dan lai tai 3 vi
tri chan doi, suon ddi va dinh doi duoc
tong hop trong bang 2 nhu sau:

Bang 2. Sinh truong va thé tich ciia cay giai tich tai cAc vi tri dia hinh

o . Tudi
Vi tri Chi tiéu 1 > 3 2 5

Dmin (cm) 1,6 2,2 2,6 3,0 4,2
Dmax (cm) 8,5 11,0 13,5 16,8 18,3
Dtb (cm) 4.6 7,0 8,4 7,0 4.6

Chan dbi SD 1,70 2,23 2,64 3,47 3,69
S% 37,26 31,98 31,40 32,40 30,50
vV (m°) 0,0014 0,0092 0,0312 0,0687 0,1167
AV (m®) 0,0078 0,022 0,0375 0,048
Dmin (cm) 1,2 2,0 2,5 3,0 3,5
Dmax (cm) 8,1 11,4 15,0 16,5 18,0
Dtb (cm) 45 6,5 9,4 11,3 12,7

Swon doi SD 1,68 2,13 2,83 3,27 3,45
S% 37,21 32,87 30,15 28,88 27,16
vV (m°) 0,0016 0,0068 0,024 0,0502 0,0903
AV (m?) 0,0052 0,0173 0,0262 0,0401
Dmin (cm) 2,0 2,6 3,1 3,7 4,2
Dmax (cm) 8,6 11,3 14,4 17,2 18,5
Dtb (cm) 4,6 6,9 8,9 11,4 12,6

Binh doi SD 0,97 1,81 2,43 2,96 3,14
S% 21,07 26,22 27,24 26,07 24,95
vV (m°) 0,0002 0,0075 0,032 0,0756 0,1192
AV (m®) 0,0074 0,0244 0,0437 0,0435

Két qua nghién ctru trong bang 2 cho thay:
Bach dan lai tudi 1 (nam 2008) tai vi tri chan
ddi co gid tri Dmin chi dat 1,6cm, Dmax dat
8,5cm, bién dong 37,3%. Tuy nhién & tudi 5
(ndm 2012), gia tr1 Dmin 1a 4,2 va Dmax la
12,1cm va hé sb bién dong chi con 30,5%.
Diéu nay ching to khi 16n 1én, mic do chénh
léch vé kich thudc giira céc cdy trong 1dm
phéan d giam. Tai vi tri suon ddi, duong kinh
nhd nhét cua cay Bach dan tudi 1 chi dat
1,2cm, Dmax dat 8,1cm, bién dong 37,2%.
Khi tubi ting dan mic do bién dong vé D
giam. Pén tudi 5, gia tri Dmin 1a 3,5cm va

Dmax la 18,0cm nhung hé s6 bién dong chi
con 27,16%. Trong khi do, gia tri Dmin cta
cay giai tich & tudi 1 chi dat 2cm, Dmax dat
8,6cm, bién dong 21,1%. Khi tudi ting dan
mirc do bién dong vé D tang sau do giam &
tudi 5 (24,95%).

Tai tudi 5, chiéu cao cay duoc tréng tai 3 vi
tri chan, suon, dinh déu dat trén 14m. Cay
duoc tréng tai vi tri dinh d6i tiép thuc thé
hién sy vuot trdi vé sinh trudng so véi cay
duoc tréng tai chan ddi va suon ddi. Mic
du cay tai vi tri chan ddi tang trudéng manh
vé duong kinh nhung phéat trién khong
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doéng déu ma chu yéu tip trung & do cao
dudi 2m. Trong khi 6, cdy trong ¢ dinh
ddi co do thon kha ddng déu.

Bach dan lai duoc trdng ¢ chan ddi va dinh
ddi c6 toc d6 sinh truong manh hon so V6i
duogc trong & suon doi. Giai doan khoang 4
niam dau, cdy duoc trong & dinh d6i sinh
trudng va phat trién manh. Tuy nhién, thoi
gian sau do, cay duogc trong tai chan ddi ¢6
sy phat trién manh mé hon do it bi rira troi
nhan dugc nhiéu dinh dudng tir dinh d6i va
suon ddi do qué trinh x6i mon va rira troi tao
ra. Néu dénh gia theo tudi, bach dan sinh

Pudng cong Lorenz (wu thé sinh truong) cac tudi vi

tri chan doi
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trudng va phat trjén manh tir tudi thir 3 va
manh nhat vao tudi 4, 5.

3.2. Kiéu wu thé sinh trwéng cia lam
phén Bach dan lai

V&i mdi vi tri dia hinh, két qua kiém tra sai
di vé sinh truong cho thay, D1.3 va Hvn
ctia Bach dan lai gitta 03 OTC trong cuing
mot vi tri dia hinh chua c6 su khac biét ro
rét. Vi vdy, nghién ciru nay di tién hanh
gop chang thanh 01 miu nhim xéac dinh
duong cong Lorenz va hé sé Gini cho timg
nam cta mdi vi tri.

Dudng cong Lorenz (wu thé sinh truémg) cac tudi vi

tri swon doi
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Biéu d6 1. Puong cong Lorenz mo ta kiéu wu thé sinh trudng cta cac 1am phan Bach dan
lai tir tudi 1 (2007-2008) dén tudi 5 (2011-2012) trén cac vi tri dia hinh khac nhau
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Két qua nghién ctu trong biéu dd 1 va
bang 3 cho thay: Puong cong Lorenz mé ta
quan h¢ gilra tang trudng ldy tich va sinh
truong vé sinh khdi ctia 1am phan Bach dan
lai 5 tudi tai vi tri chan ddi ¢ cac tudi 1, 2,
3,4 va5 coOmit diém chung la déu nam
trén duong thang 1:1. Piéu nay cho thiy,
tir tudi 1 dén tudi 5, 1am phan Bach dan lai

trong déu c6 kiu wu thé sinh truong
nghich. Nghia la nhitng cay nho hon hi¢n
dang c6 déng gébp nhiéu hon vé ting
truong cho 1am phan. Tuy nhién sy dong
gop nay 1a chua dang ké, boi gia tri tuyét
d6i Gini nho hon 0,2 (d4u “-” thé hién kiéu
uu thé sinh truong nghich).

Bang 3. H¢ s6 Gini theo tudi ciia Bach dan lai theo trén cac vi tri dia hinh

Tudi
Vi tri
1 2 3 4 5
Chan dbi -0,0834 -0,1530 -0,0261 -0,0087 -0,0947
Swon doi -0,1305 -0,1018 -0,0904 -0,1012 -0,0863
Binh dbi -0,1572 -0,0734 -0,0277 -0,0962 -0,0802

Gidng nhu ¢ vi tri chan d6i, dudng cong
Lorenz mo ta quan hé gitra tang trudng 1y
tich va sinh truong vé sinh khéi cta 1am
phﬁn bach dan lai tai vi tri suon ddi va dinh
ddi & cac tudi 1, 2, 3, 4 va 5 déu nam phia
trén dudng co sé 1:1. Nhu vay, 1am phan
Bach dan lai trong déu c6 kiéu wu thé sinh
trudng nghich. Nghia 1a nhiing cdy nho
hon c6 déng gop nhiéu hon vé ting trudng
cho 1am phan so véi nhiing cay cé kich
thudc 16n hon. Tuy nhién sy dong gbp nay
1a chua dang ké, Gia tri Gini c6 xu hudng
giam vé gia tri tuyét ddi theo tudi (bang 3).
Két qua nay cho thiy, 1am phan Bach dan
lai & cac vi tri nghién ciru dang c6 xu
huéng tiép can trang thai can bang, ma &
d6 cay 16n va cdy nho déu co dong gop nhu
nhau cho tang truéng vé sinh khéi ctia 1am
phan hodc nhém cdy nhd c6 dong gop
nhiéu hon mot chat cho ting trudng cua
lam phan. Két qua nay 1a do mat do trong
Bach dan lai thip, sau 5 nim rimg trong
van chua khép tan, vai tro clia cAy uu troi
van chua dugc thé hién. Hon nita, rung
tréng bach dan dugc kinh doanh véi cuong

dd cao, cong tac cham soc (bon phan, tudi
nudc, tia canh...) trong thuc tién duoc trién
khai day du tai cic 14m phan rimg trong
bach dan nay.

So sanh v6i nhitng nghién ctru trudc day o
cac 1am phan trong Bach dan saligna ¢
Hawaii (Ryan et al., 2004; Bui Thé Poi,
2008) ¢ biéu dd 2, & giai doan tudi nhé cua
lam phan Bach dan saligna voi mat do
trong 10.000 cdy/ha, duong cong Lorenz
luén ndm & phia dudi duong chéo 1:1 khi
rung trong dat dugc 2 dén 10 tudi. Co
nghia la gia tri Gini luén duong hay noi
cach khéc, kiéu wu thé sinh truong “thuan”
da xuat hién trong giai doan dau cia qua
trinh phat trién ciia rimg trong. Khi do, cac
cay co kich thudc 16n hon sém phat huy
dugc kha nang canh tranh ctia ching nén
c6 mirc do sinh truong va kha nang dong
gop cho ting truong sinh khdi nhiéu hon
nhiing cdy nhé. Hon thé nita, muc d6 wu
thé thudc vé cac cdy co kich thudc 16n lai
cang rd rét khi tudi ting lén, tirc 1a stic
canh tranh cia cic cdy trong lam phan
cang tré 1én gay gat hon.
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Biéu dd 2. Uu thé sinh truong cta Bach dan saligna (E. saligna)
tréng thuan loai tai Pepeekeo, Hawaii ¢ cac tudi khac nhau
(Nguon: Theo Ryan et al. 2004)

Két qua trén cling thé hién 1d & bang 4
thébng qua cac gia tri Gini cta ting giai

doan tudi ciia 1am phan Bach dan saligna
trong tir thang 4/1994 tai Hawaii.

Bang 4. Gia tri Gini ctia 1am phan Bach dan saligna & céc tudi khac nhau

Giai doan

95-96

96-97

97-98

98-99

99-00

00-04

Hé sb Gini

0,1327

0,3077

0,3233

0,2858

0,4261

0,6716

Tom lai, qua két qua nghién ctru vu thé
sinh truong & rimg trong bach dan lai tai
Quang Ninh, nhan thdy rang, & ca ba vi
tri, tinh dén tudi thir 5, kiéu vu thé sinh
truong van phd bién 1a kiéu uu thé
“nghich”, tirc 1a céc cay co kich thudc nho
hon van dang c6 toc do ting truong nhinh
hon hodc it nhit 12 ngang bang véi sd ciy
c¢6 kich thuéc 16n hon trong 1am phan.
Nhu vay, khi rirng con non, cac cdy rung
duoc tréng vl mat do tuong ddi thua
(1.200 - 1.333 cay/ha) lai dugc ap dung
cac bién phap tham canh tét nhu & khu
vuc nghién ctu thi ¢ thé khang dinh co
hdi cho sinh trudng cia céc cdy trong lam
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phan 12 gin nhu nhau. Pén tudi 5, khi
rimg bat dau khép tan, luc nay nhiing ciy
¢6 kich thudce 16n s& co stc canh tranh tot
hon, va bat dau xuat hién xu huéng ting
nhanh hon vé sinh khéi cho 1am phéan. Tuy
nhién, dé thay rd hon vé& didu nay, can
thiét phai tiép tuc nghién ctru trong nhiing
nim tiép theo, nhat 1a giai doan rimg da
khép tan hoan toan (truong hop nghién
cuu ¢ Hawaii).

IV. KET LUAN, KIEN NGHI

4.1. Két luan

- Bach dan lai trong thuan loai déu tuoi ¢
khu vuc nghién cuu c6 khd nang sinh



BUi Thé Ddi, 2013(2)

Tap chi KHLN 2013

truong kha tot & ca ba vi tri dia hinh. Sau 5
nam, duong kinh binh quan dat 12,46cm;
chiu cao dat 16,0m; trir luong dat
118,37m%ha, tang truéng binh quan hang
nam dat 23,7m3/ha/ném.

- Kiéu wu thé sinh trudng cia tat ca cac
lam phan bach dan lai trong thuan loai
véi mat do thap, ¢ giai doan tudi nho
(rimg chua khép tan) co dang uwu thé
“nghich” & ca ba vi tri dia hinh nghién
ctru. Piéu nay hoan toan khac véi nhiing
nghién ctru trudc day d6i voi cac lam
phan bach dan trong v6i mat do 16n, sém
khép tan.

- Két qua nghién ciru nay ciing 1a co s dé
dé xuét bién phap ky thuat tham canh
rung.

4.2. Kién nghi

Nghién ctru vu thé sinh trudng cua rimg
trong 1a mot vin dé kha moi mé ma chua
c6 nhiéu tac gia & Viét Nam nghién ctru.
Nghién ctru nay ciing chi c6 tinh chat thim
do, thu nghiém mot phuong phdp madi
trong nghién ctru dinh lugng qua trinh sinh
truong va phat trién rimg. Dé c6 duoc
nhimng két luan chinh xac can co sb lidu
theo doi do dém chi tiét ciia cac 1am phan
nghién ciru trong nhiéu nam va véi nhidu
1am phan c6 nhiing dic trung khac nhau
nhu mat d6 trong, muic d6 tac dong...

C6 thé md rong nghién ctru d6i véi cac 1am
phan trong cua cac loai cdy khac nhu
thong, keo, md... dé ¢ nhimg co so 1y ludn
va thuc tién phuc vu cong tic trong ring
tham canh.
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