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ABSTRACT

The objective of this study was to determine the belowground carbon accumulation of
three dominant mangrove species at three land surface elevation levels, including:
Avicennia alba, Rhizophora apiculata Blume and Bruguiera parviflora at low, medium
and high elevations, respectively on the Ong Trang sand bar. The findings provided
basis data for the payment of environmental services and forest management and
protection. The plotting method of Kauffiman& Donato (2012) was applied and three
circle plots were designed along the transect of each land surface elevation level. On
each plot, diameter at breast height (DBH,3) was measured and soil samples were
collected to analyse carbon accumulation in roots and soil carbon. The result showed
that the carbon accumulation in roots was significantly different given land surface
elevation, in which the carbon accumulation in roots of the medium elevation area
(Rhizophora apiculata Blume) was the highest 38.14 tons/ha, followed by carbon
accumulation in roots of high elevation area (Bruguiera parviflora) with 30.21 tons/ha
and carbon accumulation in roots of low elevation area (Avicennia alba) was the
lowest is 21.17 tons/ha. In the same context, the soil carbon accumulation was not
significantly different, in which soil carbon accumulation of low elevation area
(Avicennia alba) was the highest 304.7 tons/ha, followed by soil carbon accumulation
of high elevation (Bruguiera parviflora) 303.88 tons/ha and soil carbon accumulation
of medium elevation area (Rhizophora apiculata Blume) was the lowest 292.55
tons/ha. The carbon accumulation of soil layers was of significant differences and
increased with soil depths.

TOM TAT

Nghién cieu nhdm tinh todn heong carbon tich lity duwdi mdt dat rimg ngdp mdn trén ba
dang dia hinh tiwong img ba lodi cdy chiém wu thé la Vet Tach (Avicennia alba) tai dia
hmh cao, Puoc Doi (Rhizophora apiculata Blume) tai dia hinh trung binh va Maim
Tring (Bruguiera parviflora) tai dia hinh thép & con Ong Trang lam co sé cho viéc
chi tra dich vu méi trieong va dé xudt bién phdp quan Iy bao Vé rimg. Ap dung phirong
phép ldp 6 dinh vi ciia Kauffinan & Donato (2012) trén méi dang dia hinh ldp ba 6
tiéu chudn theo dang hinh tron, tai moéi 6 tiéu chudn do dac dwong kinh than cdy
ngang nguc (DBH,3) va thu mau dat dé tinh todn kha nang tich liy carbon ¥é cdy va
carbon ddt. Két qua nghién ciru cho thay rang tich lily carbon ré tai dia hinh trung
binh (Pudce Péi) cao nhdt 38,14 tan/ha, tiép theo la dia hinh cao (Vet Tach) 30,21
tan/ha, thdp nhat la dia hinh thdap (Mdm Trang) la 21,17 tan/ha. Tich liy carbon ddt
cao nhat tai dia hinh thap (Mdm Tring) véi gid tri 304,70 tan/ha, tiép theo la dia hinh
cao (Vet Téach) 303,88 tan/ha va thap nhat la dia hinh trung binh (Pudéc Déi) 292,55
tan/ha. Tich lity carbon giita cdc tang dat khdc biét ¢é y nghia thong ké va ting
dan khi cang xuéng sdu.
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1 PAT VAN BE

Rung noéi chung va ring ngdp man ndi riéng
dong vai trd quan trong trong viéc giam thiéu tac
dong cua bién d6i khi hau. Kha niang hip thu va
tich Ilily carbon qua qua trinh quang hgp cia cay
rimg. Lugng carbon chii yéu duoc tich liy & cac bo
phan cua cdy va trong dat rimg. Theo udc tinh cua
nganh 1am nghiép, vao nim 2030 tong luong
carbon tich liiy trén cé nudc vao khoang 32,10 triéu
tan (Phan Minh Sang va Luu Canh Trung, 2005).
H¢ sinh thai ring ngdp man c6 vai tro dac biét
quan trong trong viéc can bang O, va CO, trong
khi quyén, do vy cé tac dong 16n dén kha ning
diéu hoa khi hau. Tuy nhién, sinh truong va phan
bb cua cac loai cdy rimg ngdp mdn phan 16n phu
thudc vao céc diéu kién ty nhién nhu dia hinh, yéu
t6 nay c6 anh huong khong nho dén kha ning sinh
truong va sy tich 1y carbon cia rung, dac biét 1a
kha ning tich liiy carbon trong dat. Dé tai “Anh
hieong ciia cao trinh dén kha nang tich liy carbon
dwdi mat ddt ciia rirg ngdp man con Ong Trang,
huyén Ngoc Hién, tinh Ca Maw” duge thuc hién
nham xac dinh kha nang tich liiy carbon trong bé
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chtra dudi mat dit cua rung ngdp min cu thé 1a
carbon 1é& cdy va carbon dét tai cac dang dia hinh
ma trong d6 cac loai thuc vat phat trién chiém uu
thé khac nhau lam co s& ban dau cho viéc danh gia
gia tri dich vy hé sinh thai ring ngdp man tai con
Ong Trang.

2 PHUONG PHAP NGHIEN CUU
2.1 Dia diém nghién ciru

Codn Ong Trang ndm giita cira song Cai Lon,
trong pham vi vuon qubc gia Miii Ca Mau, thudc
dia ban xa Vién An, huyén Ngoc Hién, tinh Ca
Mau. Khi hau khu vuc con Ong Trang chiu anh
huong cia khi hdu nhiét d6i gi6 mua, thuy van tai
cdn thudc ché do nhat tridu cia vung bién Tay
(trong mot ngay c6 mot lan nudc tridu 1én xuong)
Hién nay, khu miii cén Ong Trang dang bdi tu va
vuon dai ra bién hudng béc, mot phﬁn bo dau con
dang co hién tugng x6i 16. Dia hinh dit noi dau c6n
1a cao nhét véi su hién dién cua loai Vet Tach, tlep
theo 1a Pudc Doi va thap dan vé huéng mui con
(hudng ra bién) voi loai Mdm Tring chiém uu thé.

Hinh 1: Khu vuc nghién ctru

2.2 Phwong phap nghién ctru

— Nghién cuu duoc thuyc hién tai con
Ong Trang (con trong). Viéc do dac sinh khdi va
tich liy carbon thuc hién theo dién thé rimg twong
ung voi 3 loai cay 1a loai Vet Tach (Bruguiera
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parviflora) chiém wu thé & dau con co dia hinh
cao nhit, loai Puéc Doi (Rhizophora apiculata
Blume) & giita con c6 dia hinh trung binh va loai
Mim Tring (Avicennia alba) & cudi con co dia
hinh thap nhét.
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D

Do céc cay c6 DBH < 5cm
trong duong tron R = 2m.
Do cac ciy c6 DBH > 5cm
trong duong tron R = 7m.

Méu dit dugc thu ngay
7 tai tdm O ctia moi 0.

Hinh 2: So d6 thu miu chi tiét trong mot 6 tiéu chuin

— Trén mdi dia hinh 1ap 6 tiéu chuin dang
hinh tron c6 duong kinh 24 m (Kauffman &
Donato, 2012) va dugc lap lai 3 lan theo 14t cét
thing hudéng tir bd soéng vao trong, mdi O tiéu
chuén céch nhau 50 m tinh tir tim 6 (Hinh 2).

— Trong mbi 6 tiéu chuan, tién hanh do duong
kinh théan cay tai vi tri 1,3 m dé tinh toan sinh khéi
va carbon ré cdy. Sir dung khoan dé thu mau dt tai
tam ctia mdi 6 & cac do sau 0—15 cm, 15 — 30 cm,
30 — 50 cm, 50 — 70 cm, 70 — 100 cm, 100 - 120
cm dé tinh toan kha ning tich lity carbon dat. Mau
dét sau khi thu vé dugc dé kho tu nhién ¢ nhiét do
phong sau d6 dem sdy ¢ nhiét d6 105°C trong thoi
gian khoang 24 tiéng. Tiép sau, miu dit duoc
nghién va san qua rdy rdi dét ¢ nhiét do 550°C
trong 2h, d6t xong dé vao binh hiit 4&m 30 phut cho
ngudi rdi can mau.

— Luong carbon dit dwoc tinh theo cong thirc
cua Kauffman & Donato (2012):

~C (’tén/ha) = dung trong dat (g/cm?®) x do sdu
tang dat (cm) x %C

Trong d6:

+ Dung trong dé:[ (g/em’) =Khdi lugng
kho cuia dat (g)/Thé tich mau dat (m?)

+ %C = (khoi luong dit sau sdy— khéi
luong dét sau d6t)/1.8 (TCVN: 6642 2000)

— Sinh khéi va carbon ré tinh theo cong thirc
cua Komiyama et a/ (2008):

Sinh khéi r& (kg)= 0,199*p #®*DBH222

Carbon ré&: C (Mg/ha) = 0,39* (Sinh khéi ré
/1000)/ ((3,14*R2)/10000)
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Trong d6: DBH: duong kinh than cay tai vi tri

1,3 m va p: ti trong go.
R 14 ban kinh 6 tiéu chuén thu mau

- Cac s0 liéu nghién ciru duge xur Iy va phan
tich thong ké bang phan mém Excel va SPSS dé
thong ké mo ta va S0 sanh sy khac biét giita cac
nghiém thuc béi kiém dinh Ducan ¢ muc y nghia
5%.

3 KET QUA VA THAO LUAN

3.1 Tich liiy carbon duéi mat dit tai dia
hinh cao (Vet Tach - Bruguiera parviflora)

3.1.1 Sinh khéi va tich liiy carbon ré cdy

Sinh khdi r& dudi mat dat 13 mot thanh phan
quan trong cua h¢ sinh thai rirng ngdp man bdi vi
n6 chiém mot ty 18 twong déi cao so voi sinh khoi
rung trén mat déat. Viéc thu thap sb liéu hoic do
dém sinh khéi dudi mat dat 13 mot diéu rat kho
thuce hién va dac biét 1a khé khan hon cho viéc thu
thap va do luong tai rumg ngdp min. Ap dung
phuong trinh twong quan cua Komiyama et al
(2008) dé tinh toan sinh khdi va tich lity carbon ré.

Két qua nghién ctru tai dia hinh cao twong tmg
v6i loai Vet Tach chiém wu thé cho thay sinh khoi
r& tai dia hinh nay la 77,46 tin/ha va tich liy
carbon ré 1 30,21 tn/ha. Cu thé tai 6 tiéu chuan 1
sinh khdi r& 13 nhidu nhét 92,85 tin/ha, tiép theo 1a
6 tiéu chuan 2 ¢6 90,13 tan/ha, con tai thap nhat 1a
6 tiéu chuan 3 véi sinh khdi ré 1a 49,41 tn/ha. Tir
d6 tinh duoc lugng carbon ré tich liiy tai mdi 6 tiéu
chudn nhu sau: 6 tiéu chudn 1 va 2 gin bang nhau
v6i cac gia tri 1an luwot 14 36,21 tin/ha va 35,15
tan/ha va 6 tidu chudn 3 1a thap nhit 19,27 tin/ha
(Hinh 3).
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Hinh 3: Sinh khéi va tich lity carbon ré theo 4 tiéu chuén loai Vet Tach

3.1.2 Tich liwy carbon trong dét the:ip nhit 1,58% tai ting 100-120 cm, diéu nay co

. o , thé giai thich thém la do cac tang gan mat dat duoc

_ Phan tram carbon tich Ity tai moi tang dat giam bd sung luong vat rung thudng xuyén, vi thé phén
dan khi xudng céac tang sau hon (Hinh 4), cu the tai tram carbon tich lity nhiéu hon.

tang mat 0-15 cm %C dat gia tri cao nhét 3,66% va

% C trong cac tz‘“mg dat
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Hinh 4: Phin trim carbon tich liiy trong cc ting dét tai dia hinh cao

Két qua tinh toan lwong carbon tich lity theo 1a cao nhét 1a 72,53 tin/ha va khac biét so véi cac
cac ting c6 su khac biét co ¥ nghia thong ké (p tang khac.
<0,05) trong d6 tich lily carbon tai tang 70-100 cm
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Hinh 5: Lwgng carbon tich lity giira cic ting dt tai dia hinh cao

Cdc ky tir khdc nhau biéu hién su khdc biét c6 ¥ nghia thong ké trong kiém dinh Ducan ¢ mirc 5%
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Tai ting 100-120 cm thap khac biét v6i hai ting
30-50 cm va 50-70 cm nhung khong khac biét vei
tang 0-15 cm va tang 15-30 cm vdi cdc gia tri lan
luot 1a 46,85 tan/ha, 40,72 tan/ha, tang 30-50 cm
ti’ch liy 56,49 tan/ha, tang 50-70 cm tich liy 5},63
tan/ha va tang 100-120 cm tich liy 35,66 tan/ha
(Hinh 5). Tuy nhién, di€u nay chua thé hién ro su
khéc biét that sy v€ luong carbon tich liy do do
360 -
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sdu cla cac ting dat khac nhau. Trong nghién ciru
nay do siu cac ting dat duoc chon dya theo quy
luat tich liy cua carbon (Kauffman &Donato,
2012) va dung trong cac tang bén dudi cao (Ly
Hing Ni, 2014). Chinh vi thé dwa vao cong thirc
nhan thay rang tich litly carbon céc tang c6 do dai

16n hon s& nhiéu hon.
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Hinh 6: Téng lrgng carbon dét giira cAc lan Iip lai tai dia hinh cao

Két qua tinh toan trung binh tich liiy carbon dat
tai dia hinh cao (Vet Tach) la 303,88 tin/ha (Hinh
6). Nhin chung, su tich lity carbon giita cac lan lap
lai khong khac biét 16n twong tmg tai 6 tiéu chuan
1 1a cao nhit 324,93 tin/ha, tiép theo 1a 6 tiéu
chudn 2 c6 gia tri 305,13 tin/ha va thap nhat 1a 6
tiéu chuan 3 v6i 281,59 tAn/ha.

3.2 Tich liiy carbon dwéi mit dit tai dia
hinh trung binh (Pwéc Doi - Rhizophora
apiculata Blume)
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3.2.1 Sinh khéi va tich liiy carbon ré

Sinh khdi va tich lily carbon ré tai dia hinh nay
lan luot 12 97,80 tdn/ha va 38,14 tAn/ha. Sinh khdi
va tich lily carbon ré giita cic 1an lap lai ciing gan
bang nhau véi cac gia tri 1an luot 1a: 6 tiéu chuén 1
¢6 sinh khéi ré 1a 102,16 tin/ha va tich liiy carbon
r& 14 39,84 tin/ha. O tiéu chuan 2 c6 sinh khdi ré 1a
84,38 tan/ha va tich lity carbon ré 1a 32,91 tan/ha.
Con lai 6 tiéu chuan 3 c6 gia tri lan luot 1a 106,84
tan/ha va 41,67 tan/ha (Hinh 7).

B Carbon ré (tin/ha)

3 Trung binh tong

O tiéu chuan

Hinh 7: Sinh khéi va tich liiy carbon ré theo 6 tiéu chuén loai Pwéc Doi
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3.2.2 Tich lity carbon trong dit

S6 lidu phan trim carbon dit tai cic ting dao
dong tir 2,8- 4,45% va giam dan khi cang xudng
sau. Trong do, phan trim carbon tai ting dat mit 0
— 15 cm cao nhét v6i gid tri 4,45% (Hinh 8). Tuy
nhién, két qua nghién ctru sy tich lily carbon dat
theo do siu tai dia hinh nay cho thdy rang trong
khoang 0-100 cm thi cang xudng sdu tich liy

S6 chuyén dé: Méi trieong va Bién déi khi hdu (2015): 208-217

carbon cang tang do cac tang bén dudi sé it bi anh
huéng boi sy cudn troi ciia song bién va dong chay
ciia nudc trén mat dat va cling chinh do d¢ dai cua
timg ting dat (Hinh 9). Trong d6 tai tang 70-100
cm dat gia tri cao nhét 79,87 tAn/ha va khac biét so
v6i cac tang khac (p < 0,001), cac ting con lai gia
tri tich Iy carbon dao dong trong khoang tir 37,06
thn/ha dén 48,67 tn/ha.
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Hinh 8: Phén trim carbon tich liiy giita cAc tAng dit tai dia hinh trung binh (Puéc Doi)
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Hinh 9: Lwrgng carbon tich lity giira cic ting dét tai dia hinh trung binh (Puéc Doi)

Cac ky tw khdc nhau biéu hién su khdc biét tho”'ng ké trong kiém dinh Ducan & mirc 5%

Két qua tinh toan lugng carbon dat tich lity giita
cac lan lap lai tai dia hinh trung binh (Pudc Doi)
¢6 su chénh léch nhung khong 16n, tich liy carbon
trung binh tai dia hinh nay 1a 292,55 tin/ha. Trong

d6, cao nhét tai 6 tiéu chuan 2 voi gia tri 304,83
tan/ha, tiép theo 1a 6 tiéu chudn 3 co gia tri la
299,40 tan/ha va thip nhét tai 6 tiéu chuin 1 1a
273,40 tAn/ha (Hinh 10).
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1 2 3

O tiéu chuin

Trung binh
tong

Hinh 10: Tong lwong carbon dat giira cac 1in lip lai tai dia hinh trung binh (Puéc Doi)

3.3 Tich liy carbon dwéi mat dit tai dia
hinh thap (Mam Trang - Avicennia alba)

3.3.1 Sinh khoi va tich liiy carbon ré

Sinh khoi va tich lily carbon r€ tai dja hinh thp
tuong Umg v6i loai Mam Trang chiém uu thé c6 cac
gia tri lan lugt 1a 54,29 tén/ha‘ va 21,17 tén/hﬂa.
Trong d0, cac gia tri nay giam dan tur 6 tiéu chuan

B Sinh khéi r& (tdn/ha)

1 t6i 6 tiéu chudn 3, cu thé 6 tiéu chuén 1 c6 sinh
khéi va tich lity carbon nhiéu nhat véi cac gia tri
1an luot 13 56,63 tan/ha va 22,09 tin/ha, tiép theo la
6 tiéu chuan 2 véi sinh khoi bang 56,19 tan/ha va
tich lily carbon 1a 21,91 tin/ha. Sinh khdi va tich
lity carbon tai 6 tiéu chuan 3 1a thdp nhat c6 gi4 tri
50,03 tdn/ha va 19,51 tdn/ha (Hinh 11).

B Carbon ré (tAn/ha)
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Hinh 11: Sinh khdi va tich liiy carbon ré theo 6 tiéu chuin loai Mim Tring

3.3.2 Tich lity carbon trong ddt

Dia hinh nay thip nhit va chiu anh hudng nhiéu
cua ché d¢ thuy triéu, ngdp nudc va song bién,
phan tram carbon tich lliy trong cac tang dat giam
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dan khi cang xudng sau dao dong tir 2,89%- 3,91%
(Hinh 12), tuy nhién c6 su thay ddi tai tang 15 — 30
cm khéng theo quy luat trén c6 thé 1a do anh huéng
cua su ngap nudc.
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Hinh 12: Phin trim carbon tich lity trong tang dit tai dia hinh thip Mam Tring

Tich lity carbon giita cac ting dat co su khac
biét théng ké va dao dong nhiéu. Tai tang 15-30 cm
c6 gia tri thdp nhat 25,90 tan/ha khong khac biét so
v6i tang 0-15 cm c6 gia tri 34,37 tan/ha, nhung
khac biét voi cac tang con lai. Tich liy carbon tai
tang 70-100 cm cao khéc biét so véi cac tang con
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> 50-70
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lai v6i gia tri 89,30 tin/ha, diu nay co thé giai
thich do tai dia hinh nay thap luong vat rung tai
tang mat bi séng cudn tréi, chinh vi thé lwong
carbon tich lily tai ting nay thip hon (Hinh 13).
Nhin chung, sy tich iy carbon trong cac tang dat
tai dia hinh nay ting dan khi cang xudng sau hon.

0

10 20 30 40 50 60 70 80 90
Luwong carbon tich lity (tAn/ha)

100 110

Hinh 13: Lwong carbon tich liiy giira cac tAng dét tai dia hinh thap (Mim Tring)

Cac ky tw khdc nhau biéu hién su khdc biét tho”'ng ké trong kiém dinh Ducan & mirc 5%

Hinh 14 thé hién sy tich lily carbon dét gitra cac

lan lap lai tai dia hinh thép, trung binh tich liy

carbon tai dia hinh nay la 304,70 tan/ha. Trong do,

tich liiy carbon tai 6 tiéu chuin 3 la cao nhat
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325,09 tn/ha, tiép theo 6 tidu chuan 1 l1a 321,04
tan/ha va thap nhat 1a 6 tiéu chuan 2 voi gia tri
267,98 tan/ha.
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A 4oA R
O tiéu chuan

Trung binh
tong

Hinh 14: Téng lwgng carbon dit giira cac lan 1ap lai tai dia hinh thé"tp (Mim Tréng)

3.4 Danh gia kha néng tich lily carbon duéi
mat dat tai ba dang dia hinh

Két qua nghién ciru cho thay tich liy carbon ré
tai ba dang dia hinh tuong tng ba loai ciy chiém
vu thé khac biét c6 y nghia théng ké trong kiém
dinh Ducan & mtc y nghia 5%. Trong d6, carbon ré
giita loai Mdm Tring va Vet Tach khong ¢ khac
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Vet Tach

DPudc Doi

biét, gitra loai Pudc Doi va loai Vet Tach khong cod
khéc biét, tuy nhién gilta loai Pudc DPoi va loai
Mim Tring khéc biét c6 y nghia thong ké. Tai dia
hinh trung binh Pudc Doi c¢6 tich lity carbon ré cao
nhét 1a 38,14 tin/ha, tiép theo 1a dia hinh cao Vet
Tach gi4 tri carbon & 1a 30,21 tan/ha va thap nhat
1a dia hinh thdp Mim Trang véi tich liiy carbon ré
12 21,17 tdn/ha (Hinh 15).

Carbon re

Mim Tréng

Hinh 15: Panh gia kha ning tich liiy carbon dwéi mit dét giira ba dia hinh

Cic ky tir khdc nhau thé hién sw khdc biét ¢6 y nghia thong ké trong kiém dinh Ducan 6 mikc 5%; ns: khdc biét khéng cé

y nghia théng ke

Tich lity carbon dat duoc tinh toan ¢ 6 ting dat
trén ting dang dia hinh, két qua téng lugng carbon
dat tich lity 1a tong carbon dat tich lily ctia cac ting
dat. Tich liiy carbon dét giita ba dia hinh khong c6
su khac biét thong ké. Trong do, tich liiy carbon
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dét cao nhét tai dia hinh thip véi gia tri 304,70
tAn/ha, tiép theo 1a dia hinh cao 303,88 tan/ha va
thip nhat 1a dia hinh trung binh 292,55 tin/ha.
Nhin chung, sy chénh 1éch vé tich lily carbon dat
giita ba dia hinh nay 1 khong nhiéu (Hinh 15).
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4 KET LUAN
4.1 Kétluan

Tich lity carbon ré tai dia hinh trung binh Pudc
D6i chiém wu thé cao nhat 38,14 tan/ha, tiép theo
1a dia hinh cao Vet Tach 30,21 tdn/ha, thap nhét la
dia hinh thip Mam Tring véi tich liy carbon ré 1a
21,17 tan/ha.

Tich ltiy carbon gilta cac tang dat khac biét co ¥
nghia thdng ke, ting dan khi cang xudng siu va
phu thudc vao do dai tang dét, tich lity carbon dét
cao nhét tai tang 70-100 cm sau d6 giam.

Tich lily carbon dit cao nhat ¢ dia hinh thap
(Mim Tring) véi gia tri 304,7 tan/ha, tiép theo la
dia hinh cao (Vet Tach) 303,88 tan/ha va thip nhat
dia hinh trung binh (Puéc D6i) 292,55 tan/ha.

4.2 Dé xuit

Cén c6 bién phap phat trién va bao ton rung
ngap man dé gia ting tich lily carbon trong dat
nhim han ché tac dong ciia sy thay do6i khi hau.

Nén c6 thém nghién ciru hon nita dé danh gia
kha nang tich liiy carbon theo thoi gian dé lam co
s0 cho vi€e chi tra dich vu mdi trudng sau nay.

S6 chuyén dé: Méi truong va Bién doi khi hdu (2015): 208-217
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