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LOI CAM ON

Ludn van nay dwoc thuc hién theo chuwong trinh dao tao Cao hoc
do truong Dai hoc Lam nghiép Viet Nam 16 chirc tai truong Dai hoc Tay
Nguyén (lop Cao hoc Lam nghiép khod 3 Tay Nguyén, 2004-2007).

Chdn thanh cam on quy thay cé gido triwong Pai hoc Lam nghiép
Viet Nam va truong Dai hoc Tdy Nguyén da tan tinh giang day chung
t6i suét thoi gian theo hoc 16p Cao hoc tai Tdy Nguyén.

Xin bay t6 long biét on sdu sac dén PGS.TS. Bao Huy, thay gido
hwéng dan truc tiép ludn van tét nghiép nay, da danh nhiéu thoi gian
quy bau va tan tinh giup toi hoan chinh lugn van.

Cdam on lam truong Quang Tan dd tao diéu kién thudn loi va givip
dé téi rat nhiéu trong qud trinh thu thdp sé liéu trén hién truong.

Xin cam on va trdn trong ghi nhdn sw givip do ciia tat cd nhitng ai
da quan tam, ho tro toi trong qud trinh hoc tdp nghién ciru va thyc hién
dé tai.

DAT VAN BE

Su gia tang khi carbonic (CO,) trong khi quyén dang 1a mdi quan
tAm cua toan cau. Trén thyc té luong CO, hép thu phu thudc vao kiéu
rimg, trang thai rimg, loai cdy vu thé, tudi 1am phan. Do d6 doi hoi phai
c6 nhitng nghién ctru vé kha ning hip thu CO, cua timg kiéu tham phu
cu thé dé 1am co s¢ lugng hoa nhirng gid tri kinh té ma rimg mang lai va
xay dung co ché chi tra dich vu moi trudng.

Pay chinh 1a nhimg van dé& con thiéu nhiéu nghién ciu & Viét
Nam.

Dé gop phan giai quyét cac van dé néu trén, ching toi tién hanh
nghién ctru dé tai: “Du bdo ndng luc hdp thu CO, ciia rirng tw nhién lg
rong thuong xanh tai huyén Tuy Dirc, tinh Dak Nong”
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CHUONG 1: TONG QUAN VAN PE NGHIEN cUU

Tac gia di tong quan nhiing tai liéu, két qua nghién ctru ciing nhu

cac van dé trong va ngoai nudc co lién quan dén ndi dung nghién ctru

cua dé tai theo cac linh vuc: 1) H¢ thong khi hau toan cau va bién dong

khi CO, trong khi quyén; ii) Sy tich liiy carbon trong cac hé sinh thai va

nhitng nghién ctiru vé phuong phap xac dinh carbon tich lily trong thuc

vat; 1i1) Nghi dinh thu Kyoto va tiém nang thuc hién ¢ Viét Nam.

Diém qua két qua nghién ctru nhitng van dé co lién quan dén CO,

va thi truong carbon trén thé gidi va trong nudce, nhan thay rang:

Viéc dinh luong luong CO, ma rimg hap thu 13 van dé kha phirc
tap, lién quan dén qua trinh quang hop va ho hap ¢ thuc vat, cling
nhu viéc xac dinh tdng trudng va sy dao thai cua cay rung theo
thot gian.,

Trong nhitng nim gan day, c6 kha nhiéu nghién ctru vé hap thu
carbon cua cac tham thuc vat. Tuy vay cac nghién ctiru nay tap
trung chii yéu vao doi twong rimg trong va mot sb kiéu rimg 6n
doi.

Thi trudng carbon d3 va dang dién ra rat soi dong trén thi truong
thé gio1, dac biét 1a ¢ chau Au. Tuy nhién viéc mua ban nay dang
dua trén co s& chi phi han ché khi phat thai ma chua c6 co s¢
khoa hgc trong vi¢c tinh toan nang luc hép thu CO, cua rung ty
nhién.

Trong nudc, mac du Viét Nam tham gia nghi dinh thu Kyoto
nhung van dé nay hién dang con bo ngo, thiéu cac thong tin cling
nhu co s& khoa hoc, phuong phap tinh todn, du bao lugng CO,
hap thu boi tham phu cia qubc gia 1am co so tham gia thi truong
carbon toan cau.
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CHUONG 2: MUC TIEU - POI TUONG - NOI DUNG - PHUONG
PHAP NGHIEN CcU’U

2.1 Muc tiéu nghién ctru

Vé Iy luén:

Gop phan ung dung va phat trién phuong phap udc luong va du
bdo nang luc hép thu CO, cua rung tu nhién lam co s¢ xac dinh phi moi
truong trong quan ly rung.

Vé thwe tién: C6 ba muc tiéu cu thé:

i.  Xac dinh luong carbon tich liiy trong thuc vat than gb va cac
bd phén cta than cay trén mat dat.
ii.  Luong héa kha niang hap thu CO, cua cay rimg va 1am phan
111. Du toan hiéu qua kinh té trén co so hép thu CO, cua cac trang
thai rung ty nhién.
2.2 Gia dinh nghién ctiru
Pé nghién ciru dé tai ndy, mot sd gia dinh quan trong duoc dit ra 1a:

_ Co6 sy thay doi dang ké vé kha nang hap thu CO, trong céc kiéu
rung, trang thai, giai doan sinh truong.

- Co6 kha nang tinh toan lugng CO, tich liy cho cac trang thai
rimg dé 1am co s chi tra phi dich vu méi truong.
2.3 Pham vi, déi twong va dic diém khu vwec nghién ciru

2.3.1 Pham vi va déi twong nghién ctru

Trong pham vi giéi han vé thoi gian, ngudn luc va yéu cau cta luan
van Thac si, dé tai nghién ctru dugc gi6i han pham vi va doi tuong nhu
sau:

Kiéu rimg va trang thdi rimg nghién ciru: Nghién ctru ¢ kiéu rimg
tu nhién 14 rong thuong xanh trén 03 kiéu trang thai phd bién 1a rimg
non (IIB), rung ngheo (IIIA,) va rung trung binh (IITA,)

Tich Lily carbon ¢ thuc vit than gé: Nghién ctu nang luc hap thu
CO, tich liy trong cac bd phan trén mat dét cua thuc vat than gd: than,
vo, canh, 1a c6 duong kinh tir Scm trd 1én.
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bPé xudt lwong gid CO, hdp thu theo trang thai rimg: Dé tai chi
nghién ciru dé xuat tinh toan lwong CO, tich liiy cho cac trang thai rimg
1am co so phat trién chinh sach chi tra cho dich vy méi trudng.

Pia diém nghién ciru: huyén Tuy D, tinh Dak Néng.

2.3.2 Dic diém cua khu vwec nghién ciru

Mot s0 thong tin co ban vé huyén Tuy Duc

Téng dién tich tw nhién: 112,327.00 ha. Trong d6: Dién tich dat co
rimg: 74,572.94 ha; Dién tich dt nong nghiép: 29,448.34 ha; Dit trong
ddi troc: 3,601.00 ha; Dat khac: 4,704.72 ha.

Dija gidi hanh chinh: Phia bic giap CamPuChia; Phia dong giap
huyén Dak Song tinh Ddak Nong; Phia tay giap tinh Binh Phudc; Phia
nam giap huyén Dk R’1ap, tinh Dik Nong.

Diéu ki¢n tw nhién khu viec nghién civu:

Pia hinh: Khu vuc nghién ctru c6 dia hinh tuong dbi phirc tap, bi
chia cit bai hé théng khe, sudi kha day. Do cao tuyét ddi bién dong tir
750m — 650m.

Khi hdu thuy van: Khi hau ¢ day duoc chia lam hai mua mua néng
rd rét: mua mua bat dau tir thang 5 dén thang 10, mua kho kéo dai tur
thang 11 dén thang 4 nam sau. Nhiét d6 khong khi trung binh trong nam:
22.2°C; Luong mua trung binh trong nam: 2,360 mm;

Pat dai: Dat pho bién ¢ day 1a dat ndu do trén da Bajan (Fk). Pay 1a
loai dat kha tbt, co do sau tﬁng dat >100 c¢m, khong c6 két von, do d4 1an
thap...Ngoai ra c6 mot sb it 1a dat boi tu ven sudi (Ru), day ciing 13 mot
loai dat kha tot, tuy nhién thudng hay bi ung vao mua mua

Rurng va tai nguyén rung khu vwc nghién cuu:

Rimng tu nhién ¢ day thudc kiéu rimg gd 14 rong, mua am, thuong
xanh; ¢6 hé thuc vat va ciu trac rat da dang. Cac trang thai phé bién 1a
rimg non phuc héi sau nuong ray (IIA-IIB), rimg qua khai thac chon
manh (I1IA) va rimg it bi tac dong (IITA,). a hin chung tai nguyén ring
con phong phu, trit lugng gb khé cao song chét lugng gb bi giam sat do
cac chung loai gb quy hiém da bi khai thac chon.
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Tinh hinh kinh té xa héi khu vic nghién civu:

Khu vuc nghién ctru nam trén dia ban hai xa Dik R’tih, Dik Buk
So thudc huyén Dik R’Léap (nay 1a huyén Tuy Puc) tinh Dik 4 6ng. Day
1a ving co ty 1& dong bao dan toc M’a 6ng kha cao. Doi séng cia cac
cong dong dan toc dia phuong & ddy con rat nhiéu kho khin va phan 16n
phu thudc nhiéu vao rimg.

a goai viéc cung cAp cac san pham nhu gd, 1Am san ngoai gd, dat
canh tac...Rung ty nhién dang 13 sinh ké cho cac cong dong thong qua
cac chuong trinh giao dat giao ring.

Giao dat giao rimg cho cong dong da mang lai mot s6 loi ich cho
cong dong nhu quyén sir dung rimg, khai thac gd va 1am san goai gb.
Tuy nhién trén thyc té néu chi trong cdy vao viéc khai thac 1am san thi
rd rang hiéu qua s& khong cao. Do d6 viéc giao dat giao rimg can phai
gin v6i nhiéu loi ich khac nhau dé nguoi giit ring duoc thu huong mot
cach cong bang théng qua viée chi tra phi dich vu mdi truong sinh thai,
bao vé dau nguén, hép thu CO,, bao tén truyén théng van hoa ban dia...
2.4 NGi dung nghién ctru

Pé dat duoc muc tiéu nghién clru, dé tai tién hanh cac noi dung
nghién ctru chinh sau:

- 4 ghién ctru cac mdi quan hé giita cac nhan td diéu tra ring, dic
trung cau trac 1am phan

- Xay dung m6 hinh quan hé giita sinh khoi cdy rimg voi kich thudce
than cay

- 4 ghién ctru ty 18 carbon tich liy trong cdy rung: 4 ghién ciru quan
hé luong C va CO, trong than cdy véi sinh khdi; Xac dinh ty 1& C tich
lily & timg b phan cay so véi tong luong C cia ca cdy; Xac dinh ty 16
carbon tich lily so vo1 trong luong tuoi cua cay theo loai, bo phan than
cdy va cap kinh

- 4 ghién ctru mbi quan hé giita lwong CO, hap thu véi cac nhan t6
diéu tra cay ca thé

- Du bao luong CO, hap thy theo céc chi tiéu 1am phan

- Luwong gia hap thu CO, theo 1am phan.



2.5 Phwong phap nghién ciru

2.5.1 Quan diém, phwong phap luan nghién ciru

Trén co sé chu trinh Carbon thong qua qué trinh quang hop dé tao
sinh khéi, qua trinh ho hap va qua trinh dao thai (mat di) cua thyuc vt
cho thay chi c¢6 thuc vat méi co kha nang hap thu CO,. Trong khi d6
ngudn CO, thai ra khong khi khong chi thong qua hé hap cia thyc vat
ma tr rat nhiéu ngué)n, nhung chi ¢6 thuc vat moi c6 kha nang hép thu
CO,. Py la kha ning cta thyc vat rimg dé giam thiéu khi gay hiéu ung
nha kinh. a4 hu vdy nghién ctru luong carbon luu giit trong thuc vat tir d6
suy ra lugng CO, hap thu 13 co s& dé xac dinh kha ning hap thu CO, cta
cac kiéu rimg, trang thai rimg.

Két hop v6i nghién ctru rat miu thue nghiém, phan tich héa hoc
lugng C luu gitr trong thuc vat than gd trén mit dat voi mo hinh hoa
toan hoc dé du doan va luong hoa ning lyc hap thu CO, cho timg trang
thai rung.

2.5.2 Phwong phap nghién ctru cu thé
i. Phwong phdp thu thdp sé liéu phuc vu cho vigc tinh todn thiét

Igp cdc twong quan, ciu tric rirng:

Str dung phuong phép dit 6 tiéu chuan dién hinh theo cum cho céc
trang thai nghién ctu. D3 diéu tra téng sb 41 6 dién tich 900m?, phan
chia theo trang thai: 4 on: 14 6, nghéo: 12 6 va trung binh 1a 15 6. Piéu
tra cac nhan t6 sinh thai bao gém: Trang thai rung, do tan che, thuc bi,
d6 che phu, ...Phan diéu tra ting cdy gd gom céac chi tiéu nhu: Pinh
danh loai, duong kinh ngang nguc, pham chat.

ii)  Phwong phdp thu thdp soé liéu phuc vu phén tich C:

Rat mau theo phuong phap 1ap 6 tiéu chuin dai dién cho cac trang
thai rung cua Kurniatun Hairiah va cong sy (ICRAF).

Dién tich 6 mau: 20 x 100m dé diéu tra va ldy mau tinh C trong cay
cO Dy3 > 30cm va 6 phu 5 x 40m dé diéu tra va léy mau dé tinh C trong
ciy c6 Scm< D, 3 <30cm. Rt mau trén 3 trang thai pho bién ctia ving
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nghién ctru 13 rimg non phuc hdi sau nuong ray (IIA-1IB), rimg bi tac
dong (IIIA,) va rung it bi tac dong (IIIA,). O mau duoc dit dién hinh
cho mdi trang thai, vdi 6 6 mau phan chia theo trang thai: 4 on: 2 6,
ngheo: 2 6 va trung binh: 2 0.

Phan chia theo ¢& kinh 10cm: <10cm, 10-20, 20-30, 30-40, 40-50
va >50cm. Ty 1& rat mau dé giai tich & mdi ¢& kinh 10% sb cay trong o
mau. D3 giai tich 34 cay.

Bbn bod phan cua cay: Than, Vo, Canh, La dugc can do toan bd
trong luong tuoi va ldy mau: 1.0kg/bd phan. Mau dugc 1ay theo tirng bod
phan, quan 1y doc 1ap theo ting cdy va duoc ma hiéu rd rang dé tranh
nham lan.

iii) Phwong phdp phan tich méu trong phong thi nghi¢gm dé

xdc dinh ham lwong carbon trong cdac by phdn thdn cdy:

Céc chi tiéu phan tich gdm co: ty 1& % chat khé, tro khoang va C.

Téng s6 mau dua vé phong thi nghiém 1a: 136 mau cua 34 cay giai
tich gém 4 bo phan: than, vo, canh, la. Viéc phan tich ham luong C
trong cay duogc tién hanh tai phong thi nghiém Sinh hoc thuc vat, khoa
a 6ng Lam nghiép, trudng Dai hoc Tay a guyén.

iv) Mo phong cdac moi twong quan, cdu tric ciia cdc trang thai

rung

Pé dy bao CO, tich lity theo cac nhan té cay ca thé cling nhu 1am
phan, thiét 1ap cac mdi quan hé giira cac nhén t6 diéu tra cy ca thé, cau
trac 1am phan.

- Tur s6 liéu 41 6 tiéu chuan 900m’, tién hanh md phong phan bd
a /D cho timg trang thai theo ham Mayer trén do thi cua Excel

- Tur s6 liéu do tinh Doi ctia 10 phan doan bang nhau cua 34 cay
giai tich, tinh dugc chinh xac thé tich cay. Lap mé hinh quan hé giita V
v6i 2 nhan td D va H theo dang ham mii 2 16p, kiém tra sy tOn tai ctia hé
sd quan hé R* va cac tham sd v6i mire P<0.05. Lap tuong quan H/D: Str
dung phan tich twong quan ngay trén do thi cua Excel va lwa chon ham
t61 uu v6i R* cao nhat.
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v)  Phwong phdp nghién citu méi quan hé giwa sinh khoéi véi
kich thwoc than cdy

Tir s6 lidu phan tich cta 34 ciy giai tich, tinh dugc trong lugng tuoi
va kho cua cay va tung bd phan. Lap quan h¢ gitra trong luong tuoi va
kho, trong lugng va dudng kinh trén Excel dé chon ham thich hop.

vi) Phwong phap xdc dinh ty lé carbon tich liy trong cdy:

Tt lugong C da dugc xac dinh qua phan tich, tinh duoc luong CO,
ma thyc vat hap thu va luong O, ma né diéu hoa trong khi quyén thong
qua phuong trinh héa hoc: CO, = C + O,; CO, =3.67C

Phan tich cac quan hé:

- Quan h¢ gitta CO, véi trong lugng tuoi trén Excel va chon ham
t6i wu.

- Phan tich phuong sai mdt nhan t 1an luot bao gém: Loai, bd phan
than cay, cap kinh dé danh gia su sai khéac ty 18 %C so véi trong luong
tuoi theo cac nhan to nay.

vii) Phwong phdp wic lwong CO, hdp thu trong cdy rirng va duw
bdo cho lim phén

St dung phuong phap md hinh todn mé phong ning luc hap thu
CO, cia cdy rimg va 1am phan véi cac nhan to diéu tra rimg cia cdy ca
thé va 1am phan:

- Bién phu thudc y 1a lugng CO, cua ciy rimg hoic CO,/ha cua 1am
phan

- Bién s6 doc 1ap 1a xi bao gdm cac nhan t6 diéu tra rimg: (D, H, V,
G,M,4)

- Tham do va lya chon méi quan hé thich hop bang cac dang ham
phi tuyén hoic tuyén tinh; kiém tra hé sd twong quan R hodc hé s6 quan
hé R? béng tiéu chuan F & mtc P <0.05 va sy ton tai cua tung bién sb
doc 1ap bang tiéu chuan t & mirc sai s6 P<0.05



10

CHUONG 3: KET QUA NGHIEN CclrU VA THAO LUAN

Kiéu rivng la rong
thwéng xanh

Trang thai: IIB, 1lIA1, 1IA2
N.G. M

loailcap kinh

CO2 theo bd phan than
caylloailcap kinh

3

Q
o Quan hé trong 1am phan: / = \
= . N CO2/ha= f( G, N, Mi) ©
« Phan bo cay theo cap kinhi 2
2 Loai - 4 1 |®
‘¢ Chitiéu; D. H, V Quan hé giacéc | | 3
° nhén to dieu tra o
= ring, NID, V = 5
Z f(D,H); H=1(D) =
= Quan hé cay ring: S
= $ CO2/cay va bd phéan =f(D, H, V) o
= Trong luong toi b phan i SR e 2o
= than cay/loai/cap kinh \—/_\ = =)
Q =
(O > ®
& Quan hé gitra £+
o) Trong long kho/bd phan trong luong tuoi, | | 0.@
o than cayloai/cap kinh Kkhé v6i c4c nhan TS
«© t6 diéu tra ring N
= o
(6] - (@]
o Quan hé: C/CO2 - (Trong lwong g
g- »| kho, tuoi, loai, bo phan than cay,) 0
= )
= C theo b6 phan than cay/ g
3 3
] o
8 X
X 3

=

(a]

Hinh 3.1: So d6 tién trinh phan tich lvong C trong thuc véat than gé va duw

bao lrong CO, tich Idy trong cay cé thé va ldam phan

3.1 Quan hé giira cac nhan t6 diéu tra rirng va dac trung cau
trac, phan bo cua cac lam phan

Pé du bao luong carbon va CO, vo1 cac chi tiéu diéu tra cay ca thé
va 1am phan, trude hét tién hanh 14p cac mo hinh twong quan giira cac
chi tiéu diéu tra cdy ca thé cling nhu 14m phan, m6 hinh hoa cac quy luét
cau trac, phan bd cua cac trang thai rimg.

3.1.1 Twong quan giira cac chi tiéu diéu tra cay ca thé

Tt day s6 liéu D, 5, Hee cta 34 cay giai tich, st dung cac ham tinh
toan thong ké trong phan mém Excel. Két qua mo phong twong quan
chiéu cao dudng kinh thé hién trong phuong trinh sau:

H=3.271.D"*° (3.1)
Véi 4 = 34; R=0.936, F=227.282 v&i 0<0.000



Két qua mod hinh quan hé giira thé tich cay theo duong kinh va
chiéu cao:

11

V=3.04323E-05.D'*"* g!*!
Vi 4 =34; R=0.980; F = 383.3504 & mtc sai a<0.000

3.1.2 Phan b6 mat dé va triv lwong theo cap kinh
Phan b mat do cép duong kinh (5 /D) duoc xac lap dua trén $6 liéu
diéu tra thuc dia ctia 41 6 tiéu chuan dai dién cho cac trang thai. St dung
ham mii Mayer dé mo phong cdu tric a /D5 theo trang thai, két qua
duoc thé hién trong cac hinh dudi day, két qua voi R*>>0.9 va P <0,05

500
450
400
350
300
230
200
150
100

50

N/ha

Hinh 3.3: M& phéng phan bé N/D cla 3 trang thai theo ham Mayer

Phan bo N/D trang thai l1A-B

*

N = 2379.&0.120
R2=0.974

350

200

N/ha

150
100
50

0

Phan bo N/D trang thai l11A1

300 * N = 1040 e0.08D
250 R*=0.977

15

25 35 45

Cép kinh (cm)

N/ha

400
350
300
250
200
150
100

50

L 2

B5 75 5 15 25 35

Phan bo N/D 111A2

N =1238.e0080
R*=0.981

15 25 35 45 55 65 75 85 95
Cép kinh (cm)

Cép kinh (cm)
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Trén co s& cac md hinh mdé phong quan hé a-D;3, H-D;5 va
V=f(D, 5, H) dd duoc xay dung & trén, thiét 1ap biéu dir lidu 1y thuyét vé
mat do (4 /ha), chiéu cao (H), thé tich V va trir luong M (m’/ha) theo
cap kinh cho tirng trang thai.

Quan hé M theo cap kinh trang thai II1AB
Quan h# M theo cip kinh trang thal 1A 1

80 1 M=243405- 328602+ 121.9D-71.28 ) _
70 - R%= 0.064 bd = 1 A0I0H - 20,0402 + 100 A0 - 71 28
=% = 0,040

60 -

5 15 25 35 45 55 65
5 15 25 35 45 55 65 75 85

M (m3/ha)
M ﬁmarha]

Cép kinh (cm)

Cép kinh {cm)
Quan hé M theo cép kinh trang thai ll1A2
120 7 M=1.302D%- 23.61D2+ 117.9D- 83.80
100 - R2=0.990
= 80 4
<
o i
é 60
= 40 -
20 -
0 _
5 15 25 35 45 55 65 75 85
Cép kinh (cm)

Hinh 3.4: Phén b6 triv luong theo cép kinh & 3 trang thai

Cac md hinh twong quan, quan hé giita cac chi tiéu diéu tra ciy ca
thé ciing nhu cac dic trung cau trac 14m phan 4 /D, M/D cuia 3 trang thai
1a co s6 trung gian dé dy bao luong CO, hap thu trong cdy g va chung
lam phén. Trén co s& mdi quan h¢ lugng C hodac CO, vo1 mot trong cac
chi tiéu diéu tra co thé suy ra cho timg ciy hodc ca 1am phan.
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3.2 Md hinh quan hé sinh khéi cay theo cap kinh & tirng trang
thai

Ham lugng carbon tich lily trong cdy rung duoc xac dinh thong qua
viéc phén tich cac thanh phan hoa hoc trong sinh khoi kho. Do d6 dé lam
co s& xac dinh du bao luong carbon trong thuc vat tryc tiép qua trong
luong tuoi, kho, hoac gian tiép qua cac chi tiéu diéu tra cay rung, dé tai
nghién ctru mbi quan h¢ gitra trong luong tuoi cua tat ca bd phan trén
than cdy véi chi tiéu diéu tra cay ca thé 1a D, 5 va H va mdi quan hé giita
trong lugng kho véi tuoi.

Két qua do tim mo phong quan hé gitta trong lugng tuoi véi 2 nhan
td D, 3, Hee trén biéu dd trong Excel, dugc biéu dién bé‘tng cac do thi
trong bang sau.

Quan hé trong lugng tuoi voi Quan hé trong lugng tuoi voi
D, lIAB D, A1
300 4,000
S 250 TL (tuoi) = 0.708D2- 1.6¢2D- P L(tuoi) = 0.370D2314
i~ o 3,000
= 200 0.030 c R?=0.987
g 150 Rz=0 g 2,000
2 1gg 5 1,000
5 25
= 0 o= 0 o
= =
S 3 5 8 10 13 15 18 20 23 g 0 10 20 30 40 50 60
= =
. Puongkinh (cm) 2 Puoéng kinh (cm)
0.
Quan hé trong luvong tuwoi voi Quan hé trong lwong twoi véi duong
D IlIA2 kinh - Chung 3 trang thai
4,000 , 6,000 _
> TL(tuoi) = 0.489D2217 =) TL(tuoi)=0.261D23%
= 3,000 R*=0.976 f—f— 4,000 R2=(0.977 *
— 'O
g 2000 2 2,000
1,000 [=)]
= 5 o
5 =
_g) 0 20 40 50 g, 5.0 15.0 25.0 35.0 45.0 55.0
lg' Budng kinh (cm) 3‘ Puongkinh (cm)

Hinh 3.5: D6 thi biéu dién quan hé sinh khéi tuoi theo cép kinh & céc

trang thai

a hin chung su thay d6i trong luong theo cip kinh & céc trang thai
khong c6 su sai khac nhiéu, dé chinh xac c6 thé str dung phuong trinh
cho timg trang thai, néu yéu cau diéu tra nhanh c6 thé sir dung mé hinh
quan hé chung.
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Véi quan hé nay, trong thuc té khong can chit ha than cay ciing c6
thé du bao trong luong twoi ciia toan than ciy bao gom than, vo, canh, 14
mot cach chinh xac thong qua chi tiéu do dém don gian 1a D 5 (cm).

a goai ra khi xac dinh lugng C trong cac bo phan than cdy, bat dau
tu trong luong kho cua tirng bo phan, do do dé co thé du bao duoc C qua
trong luong tuoi hay kho, can thiét 1ap quan hé giita hai loai trong luong
nay.

Két qua quan hé trong luong kho (TL(Kho)) va tuoi (TL(Tuoi)) cta
than cay c6 dang ham mi:
TL (Kho) = 0.454.TL(Tuoi)"** (3.3)

2,500
Trong luong kho = 0.454(Trong luong tuoi)!-32
2}000 R2 - 0993

1,500
1,000

500

Trong lwgng kho ca cay (kg)

500 1,000 1,500 2,000 2,500 3,000 3,500 4,000

Trong lugng tuoi ca cay (kg)

Hinh 3.6: Twong quan giira trong lwegng khé va twoi cua than cay rimng

3.3 Ty lé carbon tich liiy trong cay

3.3.1 Quan hé lwong carbon va CO; tich liy trong than

cay véi sinh khoi

Tir mau tuoi say kho cta 34 cay giai tich, phan tich dugc luong C
ciia mau, suy nguoc lai luong C cho timg b phan than ciy va chung ca
cdy. Tinh luong khi CO, cay hap thu tir cong thirc: CO, = 3.67C.

Thiét 1ap mbi quan hé gitta lugng C tich iy véi trong lugng kho
ctia ca cdy cho thiy dang ham mii m6 phong tot nhat véi R* = 0.999 véi
P <0.05
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C(kg) = 0.401 TL(kho)"*” (3.4)

Tir két qua ndy c6 thé tinh nhanh dugc lugng C tich lily trong cdy.
Pong thoi c6 thé dua vao quan hé trong luong kho véi tuoi dé tinh toan
C thong qua trong lugng tuoi.

C(kg) = 40.1% TL(Kho) = 18.2% Trong lugng tuoi cua cay (kg)

Tir ddy ciing c6 thé du bao trung binh lwong CO, hap thu cia cay ca
thé: CO, (kg) = 3.67C = 66.8% Trong luong tuoi (kg). (3.5)

a hu vay tir trong luong tuoi cua cay rimg co thé tinh toan nhanh
lugng CO, ciy rimg hap thu. Pong thoi dé don gian hon c6 thé sir dung
quan hé giira trong lugng twoi véi dudng kinh (D) dé tir D suy ra trong
luong tuoi ma khong phai chit ha, can do trong luong.

Quan hé gilra lwong C voi Trong luong kho ca cay
1000

C = 0.401 TL(Kho) 1003 ~

800 R* = 0.999 /
*

600 /
400 /

200

C (kg)

0
0 500 1000 1500 2000 2500

Trong lugng khd cay (kg)

Hinh 3.7: Quan hé gitra lrong C tich Iy véi trong livong khé cua céy
3.3.2 Ty Ié carbon tich lily & tirng bé phéan cua cay va theo
cap kinh
Thanh phﬁn carbon dugc phan tich riéng theo tirng by phan trén mat
dat cua cay va sip xép theo cap kinh, trén co s& dé tinh duoc ty 18 %
luong C tich liy trong timg bd phan so véi tong lugng C tich lity duoc
trong cay, goi la (%C,).
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La
2%

Hinh 3.9: Ty Ié % trung binh lwgng C trong cac bd phén cua cay so voi

téng lwong C tich Iiiy trong cay

3.3.3 Ty Ié lwong carbon tich liy so v&i trong lwong twoi

cua cay trong cac loai, boé phan than cay va cap kinh

a ham dé danh gia su bién doi lugng tich lity carbon trong ciy theo
cac nhan t6 loai va sinh truéng, sir dung chi tiéu % trong lugng C tich
lly so véi trong lugng tuoi cua cay (ky hiéu la %C,), tir 46 xem xét co
sai khac hay khong %C, gitta cac nhan to loai, cac bd phan khac nhau va
cap kinh.

Kiém tra sai khac % C, theo cac nhan to sau:

- Giwra cac loai

- Giita cdc bo phan than cay

- Giita cdc cdp kinh

Két qua phén tich phuong sai cho thay gifta cac loai va cac bo phan
than cay c6 su khac biét vé %C so V6i trong luong tuoi. Piéu d6 c6
nghia 13, kha ning hap thu CO, cia cac loai va cac bd phan: than, vo,
canh, 14 khong gidng nhau. Vi vay khi tinh toan lugng CO, hép thy
chinh x4c can xac dinh cho tirng bo phan than cdy va loai. Tuy nhién dé
xéac dinh cho timg bo phan than cdy 1a phuic tap trong thyc té, vi can phai
chat ha cay, phan loai b phan, can do trong luong, phan tich ham lugng
C trong ting bd phan, ... do vay dé tai lap cac quan hé gilta CO, vdi cac
nhan t4 khac nhau phuc vu cho vi¢c du bao. a goai ra lugng C tich liy
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phu thudc va dac tinh sinh thai cta loai, viéc xac dinh luong C tich liy
can tién hanh theo loai, tuy nhién dé ap dung trong thyc tién 1a kha kho
khin d6i voi rimg ty nhién hon loai, s6 loai trén 1 ha c6 thé 1én dén hang
trdm loai, vi vy trong giai doan trudc mat can chap nhan luong tich liy
trung binh C chung cho cac loai.

3.4 Quan hé giira Ivgng CO, hap thy v&i nhan t6 dieu tra cay
ca the

Theo cac két qua nghién ctru trén, luong C hép thu phu thudc vao
loai, thay d6i theo timg bd phan than cay va kich thudc, sinh khoi cta
n6. Do vay tiép tuc nghién ctru mbi quan hé giita CO, hap thy chung ca
cdy cla timg loai voi cac nhan td vé duong kinh, chiéu cao, thé tich cua
cay dung.

Tir s6 lidu két qua phan tich cia 34 cdy giai tich, tién hanh do tim
cac mdi quan hé don bién va da bién trong phan mém Statgraphics Plus
va trong SPSS dé phat hién quan hé gitta lugng CO, hap thu chung ca
cay 1an luot véi nhéan t6: D 3, H, V, Loai. Lua chon ham quan hé tdi uu
thong qua hé s6 quan hé cao nhat va ton tai & mac P < 0.05, ddi véi ham
da bién kiém tra sy ton tai ctia cac bién s6 bang tiéu chuén t ciing ¢ mirc
P < 0.05; dong thoi xem xét danh gia tinh phu hop ctia quan hé dudi goc
d6 quy luat ty nhién. Két qua phat hién quan hé chat ché giita CO, véi 3
nhan t6 diéu tra cay ca thé la D, Hva V.

Bang 11: Két qué do tim quan hé gitra luvong CO, hép thu cla cay véi

céc nhéan té diéu tra cay cé thé

Ham quan hé phat hién Hé s6 quan hé R> P (rng v&i R?
In(CO,) =-1.78618 + 2.4799*In(D) 0.984 <0.05 (3.6)
|n(C02) =-5.97036 + 4.20777*In(H) 0.938 <0.05 (3_7)
In(COz) = 6.64564 + 1.02182*In(V) 0.979 <0.05 (3.8)
CO, = -337.456 + 410.225V + 29.558D 0.927 <0.05 (3.9)
In(CO,)=-1.78618 + 2.4799.In(D) (3.10)

Ham nay dung dé udc lugng lugng CO, hép thu trong ciy ding
theo mét chi tiéu diéu tra don gian 1a dudng kinh ngang nguc
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4,600
3,500 L 2
_ 2.479
>0 COER_ZOéGg?sE;
2,500 o ¢
o *
=
= 2,000
S
1,500
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500
0
5 15 25 35 45 55
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Hinh 3.12: M6 hinh quan hé CO, theo D
Pong thoi da xay dung duoc mbi quan hé giita lwong CO, tich lity

trong tirng bd phan than ciy véi cac chi tiéu diéu tra cdy ca thé

Béng 3.13: Két qua do tim quan hé gitra lvong CO, cua 4 by phéan than
cady VvOi cac nhéan to diéu tra cay ca thé

Ham quan hé phat hién Hé s6 quan hé R° P rng véi R?

In(CO, Than) = 6.15398 + 1.02468*In(V) 0.971 <005  (3.11)
IN(CO;, V&) = 4.11447 + 1.06381*In(V) 0.936 <005  (3.12)
In(CO, Canh) = -4.11248 + 2.70337*In(D) 0.830 <005  (3.13)
IN(CO, L&) = -2.941 + 1.72414*In(D) 0.861 <005  (3.14)

D3 kiém tra sai s6 twong ddi ciia hai phuwong phap udc luong CO,:

- Uéc lugng CO, chung ca ciy thong qua dudng kinh bang mé hinh
3.10 cho sai s6 bién dong 10n, trung binh 13 4.43%. Do d6 chi 4p dung
phuong phép nay trong diéu tra nhanh hodc tinh cho nhiéu cay va suy ra
cho 1am phan.

- U6c lugng CO, cua cay thong qua ude luong CO, cua 4 bo phan
than, vo, canh va 14 véi 4 phuong trinh 3.11 — 3.14 cho sai s6 tuong d6i
rat nho, trung binh 13 1.38%. Phuong phap ndy ap dung khi can udc
lugng CO, chinh xac cho timg ca thé.
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3.5 Dw bao lwong CO, theo cac chi tiéu 1am phan

Trong thuc té can dinh luong CO, hép thu cho tirng don vi dién tich
hoac lam phﬁn, dé 1am co so lwong hoa gia tri kinh té cta dich vu moi
truong. Dé 1am duoc didu ndy, c¢6 thé rat mau va tinh CO, cho ting ciy
theo cac phuong trinh udc luong cdy ca thé hodc tinh cho timg bo phan
than cay theo két qua trén, tir d6 quy ra cho 1am phan. Thuc hién theo
cach nay s& cho két qua c6 do chinh xac rat cao. Tuy nhién trong nhiéu
truong hop can thAm dinh nhanh lugng CO, hap thu theo 1am phan dé
tinh toan gia tri mo1 truong cling nhu giam sat su tich liiy CO, theo thoi
gian va trén quy mo rdng thi can c6 phuong phap tiép can véi thong sb
nay nhanh hon va dat do tin ciy nhu mong muén.

Véi van dé nhu vay, dé tai tim kiém mdi quan hé gitra tong luong
CO, hap thy trén ha véi cac nhan té diéu tra 1am phan nhu dudng kinh
(Dpg), chiéu cao (Hy,), mat do (a /ha), tong tiét dién ngang (G/ha) va
trang thai (3 trang thai chinh 13 non, nghéo va trung binh). Sir dung s6
liéu céc 6 tiéu chuan tinh toan céc bién sb nhu sau:

Bién s6 phu thuéc CO>/ha ciia lém phan: Dua vao 04 phuong trinh
xac dinh lugng CO, cho ting bo phan than cay dé tinh cho tung b phan
than, vo, canh, 14 va cong chung cho cay, quy ra ha

Bién s6 déc lap:

Dyg, Hpq: Tinh binh quén gia quyén qua sb cdy theo cip kinh

a /ha: Tong sb ciy & cac cap kinh cua timg 6 tiéu chuan

G/ha: Dua vao a /D cuia 6 tiéu chuan, tinh G ctia 6 va quy ra ha

Trang thai dugc ma hoa ITAB =1, IIIA,; =2 va IlIA, =3

Str dung phan mém SPSS dé thir nghiém va lya chon bién c6 quan
hé véi COy/ha bang phuong phap hoi quy timg bude va loc bién dé tim
bién co6 quan h¢ chat voi bién phu thudc & muc P <0.05

Két qua xir Iy hoi quy loc véi phuong trinh sau :

CO,/ha (kg) = - 53242.2 + 11508.035 G (m*/ha) (3.15)

Vi R*=0.987, P <0.05

Két qua trén cho thidy CO, chi quan hé véi mot nhan t6 diéu tra lam
phan 1a G/ha, cac nhan to khac bi loai khéi mo hinh nhu Dyg, Hyq va
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a /ha. Trong khi d6 chua phat hién méi quan hé gitta lugng CO, hap thu
theo trang thai.

a hu vay trong thuc té, véi két qua nay la moét thuan loi dé tham
dinh lwong CO, hap thu trong cac 1am phan khac nhau theo thoi gian,
lam co s& tinh toan phi dich vu moi truong trén dién rong.

Tir két qua md phong trén cho thay lugng CO,/ha hap thy thay doi
thuan theo sinh khéi trén mat dat thé hién qua G/ha.

Tir cac két qua nghién ctiru dé du bao, ude luong C hodc CO, hap
thu trong thyuc vat than gS va theo lam ph?m, tom tat cac cach ap dung
theo so do sau

Uéc lwgng C/CO2 hap thu trong cay rirng

P

CO2 = 66.8%
TL(Tuoi)
£ A ! §
_<:B 4 phuwong trinh: <
c C =40.1% TL(Kho)| | In(CO2)=- CO2 (than) = f(V) _g
o = 18.2% TL(Tuoi) 1.786 + CO2 (vo) = f(V) 0]
5 * 2.479In(D) CO2 (canh) = f(D) =]
3 CO2 (14) = f(D) >
g TL(Tuoi) = vy vy 3
S 0.261D"2.395 g
t | .
Nhan t6 do dém: D1.3 Nhan t6 diéu tra: D, V
Diéu tra nhanh G/ha theo Diéu tra 6 tiéu chuin
Bitterlich xac dinh N/D

L o

< H = (D) R
© L
L =
< Y V= (D, H) 4—' £

c £
& CO2 (tAn/ha) = - 53.242 + —— ‘é’
75 11.508 G 4 phwong trinh: ]
g CO2 (than) = f(V) ©
| CO2 (v0) = f(V) S
CO2 (canh) = (D)
CO2 (1) = f(D)

4

R Uéc lwong C/CO2 hap thu trong Iam phan \

Hinh 3.14: So db6 dw béo CO, hép thu trong cay rtng va Idm phén
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3.6 Lwong gia hap thu CO, theo 1am phan

Muc tiéu cua uéc luong va danh gia niang luc hip thu CO, cla rimg
1a nhim :

i) Panh gia kha ning luu gitr khi CO, cta rimg dé thim dinh duoc
nang luc hap thu khi phat thai gdy hiéu tng nha kinh. Dua vao két qua
nghién ctru cua dé tai, tur s6 lidu tai nguyén ring hién co, dua vao cac chi
tiéu diéu tra rimg thong thudng nhu G/ha cia cac trang thai rimg, nha
quan 1y co thé du bao dugce lugng CO, tich lily trong cac khu rimg tu
nhién, trén co sd d6 dua ra ké hoach chién lugc trong quy hoach cac khu
rung vo1 chirc nang moi truong.

ii) Muc tiéu thir hai d6 1a luong gia duoc kha nang hap thu khi CO,
clia cac trang thai ring, 1am phan khac nhau. Mudn lam duoc diéu nay
can c6 co s¢ khoa hoc ciing nhu cong cu va phuong phap dé danh gia
lwgng CO, luu giir trong cay ciling nhu trong cac kiéu trang thai rimg, du
béo lugng CO, duogc tich lity theo thoi gian.... van dé nay dé tai da dong
g6p mot phan nhu da trinh bay trong cac phan két qua néu trén. a 6 sé
lam co s& cho viéc phat trién chinh sach, ciing nhu tham gia vao cac
chuong trinh, du 4n co ché phat trién sach (CDM), thi truong CO, trong
nudc va trén thé gioi.

Trén co s6 gia thi truong CO,, chon gia thép nhat 1a 11USD/tan
CO,, két hop v61 uoc luong nang luc hép thu CO, cua cac trang thai
rung tu nhién, du bao hiéu qua kinh té trong cung cép dich vu mo1
truong, buén ban

Bang 3.17: Duw béao hiéu qua kinh té trén co sé tich Idy lwong CO, hdp
thu cda cac trang thai rirng tw nhién

Trang | G (m*/ha) | G (m%/ha) tai A+1 | Lwong CO, | Pon gia Gia tri tich ltly | Gia tri tich ldy
thai tai thoi rng v&i lwong hap thu (USD/tan CO, hang CO, hang
diém A tang trwéng hang nam CO,) nam/ha (USD) | nam/ha (VND)
1.5%G/ndm (tan/ha)
IIAB 10 10.15 1.73 11 19
A, 20 20.3 3.45 11 38
A, 30 30.45 5.18 11 57
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Luong CO, céc trang thai rimg hap thu hang nam duoc tinh thong
qua mo hinh du bao CO, qua G/ha:

CO, (tAn/ha) = - 53.242 + 11.508 G (m*/ha)

Trong d6 thé G/ha 1an luot & hai thoi diém A va A+1 vao phuong
trinh va tinh hiéu sd.

Gia tri tich iy CO, hang ndm/ha dugc tinh qua lugng CO, rung
hap thy hang nam nhan véi don gia 1a 11USD/tan CO,, trén co s d6
quy vé Va D.

Két qua dy bao nay cho thay, néu bao vé rimg dugc tién hanh 6t thi
lugng CO, tich lily hang nam tir 1.73 — 5.18 tdn/ha/nim, twong Gng véi
gia tri thi truong CO, 1a 300.000 — 900.000 d/ha/nam. Pay la mot gia tri
khong nho ddi véi ngudi quan 1y rimng, dic biét 1a cac cong dong dan tdc
thiéu s6 ving cao dang quan 1y cac khu rimg cong dong.

KET LUAN VA KIEN NGHI
Két luan

Tur cac két qua nghién ctru, dé tai c6 cac két luan chinh sau:

1) Quan hé giira cac nhan to6 diéu tra rimg va dic trung ciu
triic, phan bo ciia cac 1Am phan

Twong quan giita cdc chi tiéu diéu tra cdy cd thé

H=3.271.D%°%® va V=3.04323E-05.D"*"* H"-%*!

Phédn bé mdt do va trir lwong theo cd’p kinh

Trang thai IIAB: N=2379.¢%'%°

Trang thai llIA;: N = 1040.e%%P

Trang thai lllA;; N = 1238.7%%°P

Quan hé triv lrong theo cdp kinh cho tirng trang thdi

Trang thai [IAB: M = 2.434D° — 32.86D* +121.9D — 71.28

Trang thai [lIA;: M = 1.102D°® — 20.01D? +100.1D — 71.38

Trang thai lllA;: M = 1.302D° — 23.61D* +117.9D — 83.80
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Trong thyc té, tmg dung mo hinh nay dé xac dinh nhanh trir lugng
(m’/ha) cho cac trang thai thudc kiéu rimg thuong xanh trong khu vuc
nghién ciru thong qua mot nhan t6 dudng kinh (D, 5).

2) M6 hinh quan hé sinh khoi theo cap kinh & tirng trang thai

Quan hé gitra trong luong kho voi1 trong luong tuoi dugc mo phong
bo1 dang ham mii voi hé sb quan hé rit cao

TL (Kho) = 0.454.TL(Tuoi)"%%*

Véi quan hé¢ nay, trong thuc té chi can do D5 1a c6 thé du bao
trong lugng tuoi cua toan than cay.

3) Ty I€ carbon tich liiy trong cay

Quan hé leong carbon va CO, tich liiy trong than cdy véi sinh khoi

C(kg) = 0.401 TL(kho)"*

C(kg) = 40.1% TL(Kho) = 18.2%Trong lvgng twoi cta cay (kg)

CO, (kg) = 66.8% Trong lwong twoi (kg)

Ty lé lwong carbon tich lily so voi trong luong twoi cua cdy trong
cac lodi, bé phdn than cay va cap kinh

Két qua phan tich phuong sai cho thay gifta cac loai va cac bo phan
than cay co su khac biét vé %C so véi trong luong tuoi. Tuc la luong C
tich Ity phu thudc vao dac tinh sinh 1y cua loai va b phan cua than cay
gd. Do d6 viéc xac dinh luong C tich liiy can tién hanh theo loai, tuy
nhién dé ap dung trong thuc tién la kha khé khin doi véi riung ty nhién
hon loai, bai vi s6 loai trén mét don vi dién tich rat phtc tap, vi vay
trong giai doan trudéc mat can chap nhan luong tich lily trung binh C
chung cho cac loai.

4) Quan hé giira lwong CO, hap thu véi nhan to diéu tra ciy ca
Quan hé giita CO, chung cd cdy véi cdc nhdn to diéu tra cdy cd

IN(CO,)= -1.78618 + 2.4799.In(D)
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Quan hé giita CO; ciia 4 bé phdn véi cdc nhan to diéu tra cdy cd
thé:

In(CO Than) 6.15398 + 1.02468%In(V)

In(CO, V@) = 4.11447 + 1.06381*In(V)

In(CO, Canh) = -4.11248 + 2.70337*In(D)

In(CO; L4) = -2.941 + 1.72414%In(D)

Trong thyuc té ap dung quan hé CO, chung ca ciy dé udc lugng
nhanh CO, cho ting cay rimg, con néu can do chinh xac cao thi nén sir
dung cong thurc riéng tirng bo phan.

5) Dw b4o lwgng CO, theo cac chi tiéu 1am phan

Két qua xtr 1y hoi quy loc cho thiy luong CO,/ha quan hé chit voi
tong tiét dién ngang trén ha (G/ha), thong qua phuong trinh sau:

COy/ha (kg) = - 53242.2 + 11508.035 G (m*/ha)

Két qua nghién ctru nay cho phép ung dung dé diéu tra nhanh luong
CO; /ha cua lam ph?m rat don gian va tién loi, vi chi can xac dinh gia tri
G/ha (c6 thé qua diéu tra hodc x4c dinh bang thudc Bitterlich).

a goai ra co thé tng dung két qua nghién ctu trén dé tham dinh
lugng CO, hap thu trong cac 1am phan khac nhau theo thoi gian, 1am co
sO tinh todn phi dich vu moi truong trén dién rong.

6) Lwong gia hap thu CO, theo IAm phan

Két qua nghién ctru du bao duge luong CO, tich lily hang nim tir
1.73 — 5.18 tAn/ha/ndm ddi véi cac trang thai rimg thudng xanh, gid tri
quy ddi thanh tién tir nang luc hap thu CO, khoang tir 300.000d dén
900.000 d/ha/nam tuy theo trang thai va gia tri von rimg thong qua G.

Két hop voi cac gia tri thu duoc tir gd va lam san ngoai gd, néu
dugc chi tra phi dich vu méi truong — nang luc hap thu CO, — thi day 1a
mot ngudn loi rat ¢ ¥ nghia véi ngudi quan 1y bao vé rimg, dic biét 1a
d6i v&i cac cong dong dan toc thiéu sd ving cao c¢d doi song von phu
thudc va gan bé voi ring.
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1. Can nhanh chéng xay dung co ché chinh sach chi tra phi dich vu
moi trudong thong qua ning luc hap thu CO, cua ring ty nhién cho cic
chu rung.

2. B6i voi kiéu rimg 14 rong thuong xanh, cac két qua nghién ctru
cta dé tai nay can dugc ung dung dé phuc vu cho vi¢c tham dinh nang
luc hép thu CO, cua cac trang thai phuc vu cho viéc 1ap co s& xay dung
chinh sach vé phi dich vu méi truong

3. Trudc mat co thé ap dung ngay dé thir nghiém céac co ché chi tra
phi dich vu moi truong ddi véi céac dién tich rung hién do cac cOng déng
quan 1y trén dia ban tinh Dik a 6ng

4. Pé co co s6 ap dung rong rai hon viée xac dinh nang luc hap thu
CO, thong qua cac nhan t6 1am phan, can co cac nghién ctru tiép theo
d6i véi cac trang thai rimg, cac kiéu rimg khéac hién co trén dia ban Tay
a guyén.



