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TOM TAT

Nghién ciru hé hdp dat la mét hudng nghién cieu cé déng gop quan trong vao viéc danh gia
khd ndng trao doi va tich tri¢ Carbon (C) ciia hé sinh thai rimg. Sw phdt thai C ciia hé sinh thai
théng qua qud trinh hé hdp cia dat rimg cé thé dwoc xdc dinh bang nhiéu phirong phdp va thiét
bi khdc nhau, nhing phé bién nhat la phwong phdp buong tinh kin. Trong nghién ciu nay, hé
hdp ddt ciia hé sinh thai tw nhién rimg ngdp man Can Gio (Thanh phé Ho Chi Minh) dwoc do
bang phwong phdp buong kin di dong (DC-Dynamic chamber method) tai 12 sinh canh rung tw
nhién voi kich thuoc 6 mau 20 m x 20 m. Thong lwong CO, phat thai tir ddt vao khi quyén thu
dwoc qua buong kin dwoc heu chuyén dén thiét bi phan tich khi hong ngoai IRGA xach tay va
quay tro lai buong phuc vu viéc danh gid cdc théng sé do dac. Két qua cho thdy rirng ngdp mdn
Can Gio phat thai C qua hé hap ddt véi thong lwong trung binh 4,39 umolCO,.m2s". Luong
CO, phat thai qua ddt thay doi theo khong gian, thoi gian va co moi twong quan voi nhiét do va
dé am buong do. Nhiét dj va do am buong do ciing ché dg thity triéu cé tac dong dén sw phat
thai CO, qua hé hdp ddt tai méi vi tri 6 mau.
Tir khéa: Carbon dioxide (CO,); Phat thai carbon; Ho hép dit; May phan tich khi hdng ngoai; Hé sinh thai rimg ngép
man Can Gio.

1. PAT VAN PE

Xac dinh thong lugng CO, phat thai tir dat vao khi quyén thong qua nghién ciru ho hap dat
cho phép chiing ta hiéu biét day dii hon vé chu trinh C toan cau, 14 co s& dé du doan chinh xéac
tac dong cuia khi hau dbi véi chu trinh C. Hién nay, c6 nhiéu phuong phap dé nghién ciru ho hap
dat. Cuing v6i d6, nhiéu nghién ctru da chi ra céc yéu td ¢6 anh huong dén qua trinh ho hap dat.
Cong trinh cong bd cua Singh va Gupta (1977) da xac dinh thf)ng luong ho hap dat (F, s) thong
qua 02 phuong phap: (i) gian tiép: danh gia ho hap dat lién quan dén nang luong cia dong vat an
co trén mat dat thu dugc tir san luong so cap thuan — ATP; (ii) truc tiép: thu mau khi ¢ cac do
sdu mong mudn tir dat boi cac thiét bi khac nhau dé phan tich gia tri ho hap dat, trong d6 thong
lugng F, s 16n nhat tir truéc nay & dong cd ghi nhan 1a 8.130 - 9.540 mgCO,.m?.h*, & rimg 6n
d6i 1a 100 - 2.340 mgCO,.m™2.h™. Trong nghién ctru nay, cac tac gia cho rang sy chénh léch gitra
cac két qua 1a do phu thudc vao mot sb yéu t sinh thai cia khu vire nghién ctru [1]. Witkamp va
cong su (1966) da s dung phuong phap hip thu kiém (phuwong phiap AA; Alkali absorption
method) nghién ctru luong khi CO, phat thai tir nén dit bén dudi mot budng kin duge hap thu
trong mot dung dich sut an da (NaOH, KOH) qua d6 cho thay méi twong quan cao giita phat thai
tr ho hép dat v6i nhiét do, do 4m va tudi cdy cua khu ring trén can [2]. Véi lgi thé d& thuc hién
va chi phi thap, phuong phap AA da dugc nhidu nha nghién ciru sir dung. Tuy nhién, theo cong
bd cua Freuerj va Boutenw (1991) thi phuong phap AA c6 thé danh gia thip qué trinh ho hap
thuc té ciia dat vi hiéu suét hép thu CO; cta dung dich kiém trong dia hodc lo giam khi dung dich
duogc trung hoa [3].
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Mot phuong phép khac dugc Mariko va cong su (1994) sir dung nham udc tinh F.s, d6 la
phuong phap buong kin (phuong phap CC-Closed chamber method), trong do, CO;, trong buong
kin dugc lay miu dinh ky bang cic 6ng kim tiém, néng d6 CO, trong moi mau do duge kiém tra
tai phong thi nghiém tir d6 woc tinh thong lugng phat thai dua trén toc do ting nong do CO,
trong budng [4]. Nam 1993, phuong phap phan tich khi hong ngoai dong mé (phwong phap OF;
Open-Flow infrared gas analyzer method) dugc Nakadait va cdng su tng dung cho nghién ctru
h6 hip dat. Két qua cho thiy su phat thai cia ho hip dat khi duoc quan sat trong phwong phép
OF 1a gan bang voi gia tri CO; phat thai tir nén dat va thé hién chinh xac hon so véi phuong phap
AA [5]. Phuong phap OF két hgp may phan tich khi hong ngoal (IRGA) dugc xem la giai phap
thay thé cho phuong phép AA. _Tuy vay, phuong phap OF thiéu tinh co dong ddi véi cac phép do
tai hién truong vi doi hoi ngudn dién cing nhicu két ndi phirc tap. Trong khi d6, phuong phap
CC thich hop cho cac phép do tai chd, vi nd don gian, nhanh chong va c6 kha nang thu dugc ¢
nhiéu 6 do. Nhuoc diém ctia phuong phap CC nam Y s6 luong gidi han cua céac ong kim tiém ma
cac nha nghién ciru c¢6 thé dem theo mdi khi thu mAu tai hién truong. DE gidi quyét van dé nay,
phuong phap budng kin khac da duoc phat trién boi Rochette va cong su (1992): phuong phap
budng kin di dong (DC-Dynamic chamber method), trong d6, khong khi thu duoc qua buong kin
dugc luu chuyén dén thiét bj phan tich khi hdng ngoai IRGA xach tay va quay tré lai budng [6].
Uu diém ctia phuong phap budng kin di dong 1a cung cap dir lidu c6 do chinh xac cao, dé van
hanh trong diéu kién thuc dia,... va dugc sir dung tuong ddi phé bién hién nay.

Bai bao nay trinh bay két qua budc dau do dac thong s6 ho hip dét tai mot s6 sinh canh thude
hé sinh théi rimg ngap min Can Gid bang phwong phap budng kin di dong sir dung may phan
tich khi hong ngoai Li-COR 820.

2. VAT LIEU VA PHUONG PHAP
2.1. Vi tri nghién ctru
Hoi c&u’cécvth()ng tin khoa hoc lién quan dé cong bd va do Ban quén Iy rimg ngap min Can
Gi0 cung cap d¢ lya chon cac diém nghién ctru. Lap cdc 6 nghién ciru ¢6 dién tich 20m x 20m tai
12 sinh canh rimg tu nhién chii yéu tai rung ngap man Can Gid, Thanh phd HS Chi Minh (hinh 1).

—-— TR 0 (o @  Otemchuin

Hinh 1. Khu viee thir nghiém hé thong buong tinh kin sir dung mdy phan tich khi héng ngoai
(IRGA) Li-COR 820 do hé hap dat.

' Tai, mdi 6 dugc chon, tién hanh xac dinh thanh phﬁn thuc vat vu thé, chiéu cao than cdy va
dém s0 luong thuce vat,... theo hudng dan cua Thong tu 33/2018/TT-BNNPTNT ngay 16/11/2018
cta By Nong nghiép va Phat trién nong thon quy dinh ve dicu tra, kiém ké va theo doi dién bien
rung [7].

2.2. Thiét bi do hé hip dit
Thiét bj dugc cdu tao boi 2 phan chinh gdm budng tinh kin thu gom phét thai CO, va hé
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thong phén tich ndng d6 CO,. Budng tinh kin thu gom CO, phat thai tir nén dat 1am bang nhya
acrylic trong sudt dung tich 4,7 lit (dwong kinh 30 cm, chidu cao 50 cm), duoc két ndi vi may
phan tich CO, di dong (LI-8200, LI-COR Inc, Lincoln, NE) théng qua hé thong 6ng dan khi
cling cac thanh phan cau kién khac dwoc mé ta trong hinh 2 [8].

Hé thdng phan tich nong d6 CO, véi trung tdm 1a may phan tich khi IRGA (model Li-820)
phan tich khi CO, bang dau do hdong ngoai (Non-Dispersive Infrared-NDIR) c¢6 d6 6n dinh cao
(370 £1ppm) co thé do n6ng dd CO, trong khoang 0-20.000 ppm va nhiét d§ lam viéc tir -25 °C
t6i 45 °C. Li-820 dugc cap ngudn bai 01 binh acquy kho 14V-2Am, két ndi véi mot dong hod do
lru lugng khong khi va thiét bi ghi dir liéu. Trong nghién ctru nay, thiét bi ghi dit liéu duoc thay
thé bang méy tinh x4ch tay cai dat phan mém Li-820 CO, gas analyzer (LI-COR Inc, Lincoln,
NE) gitp hién thi sy thay d6i nong do CO, trong qua trinh do tai hién truong theo thoi gian thyc.
Trude khi str dung, IRGA dugc hiéu chudn bang Zero air gas (Nito 5.5) va khi tiéu chuan CO,
600 ppm. Qua trinh hi¢u chuén dugc thuc hién bang cach dan khi chuén di truc tlep vao ong dan
khi cia hé thong. Thiét bi dugce xem 14 6n dinh khi duong chuin co R? > 0,999.

|

8. Ong dan khi vao
khira

é
11. Nap budng
12. Vong dém
13. Mat dat

Hinh 2. So do thiét ké va anh thuc té cia hé thong buong tinh kin sir dung may phan tich khi
hong ngoai (IRGA) kiéu Li-COR 820 véi cic bo phdn hé tro.

2.3. Phuong phap nghién ciru
2.3.1. Co 56 Iy thuyét

Thong lugng CO, phat thai tir dat (F, ;) dugc tinh theo cong thire d& xuét tir cong trinh nghién
ctru ciia Kanemasu va cong su (1974) [9] va bd sung bai nghién ctru tir Healy va cong sy (1996)
[10] nhu sau:

3 10VP(1—%)3_C' )
€S T RS(T+273,15) 9t

Trong d6: F, ¢ la thong lugng ctia CO, phat thai qua dat (umolCO,.m2.5™); V la thé tich cta
budng tich tu‘(crns); P la ap suat khi quyén (kPas); W 1a luong mol nudc trong budng (mmol.
mol™); R 1a hiang s6 khi phd quat (8,314 J. K™ .mol™); S 1a dién tich cua budng tich tu (cm?); T 1a
nhiét d6 (tinh bang °C); aait la toc d9 thay ddi nong do CO, bén trong budng do theo thoi gian t,
tinh bdi:
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C'(t) =

Trong do: C’(t) 1a nong do CO, bén trong budng do tai thai diém ¢ (mol.mol™); € 1a nong do
CO, do duoc trong budng vao dau giai doan thir nghiém (mol.mol™).
2.3.2. Cac phép do tai thuc dia

_Qua trinh do thuc dia dugc thuc hién trong mua mua tir ngay 28/8/2020 dén 28/10/2020, tai
moi sinh canh, cac 6 mau c6 dién tich 20 m x 20 m duoc thiet 1ap, moi 6 duoc chia thanh 4 day,
trong moi ddy phép do ho hap dat dugc thuc hién tai 4 diem véi khodng cach gilra cac diem 1a 5 m.
Nhu vay, tai moi 6 thu dugc bo dir liéu ctia 16 diém do.
3. KET QUA VA THAO LUAN

3.1. Kiém tra, danh gia dir liéu cac thong so ciia qua trinh hd hip dat

Céc dir liéu thong luong phét’théi CO,, nhiét do va do am budng do dugc Kiém tra dé Xé,C
dinh gia tri ngoai I¢, muc phan bo va trung vi (median) cua nhitng chuoi dir liéu da do dac. Ket
qua cho thay trong 12 vi tri khao sat va thuc hién cac phép do ho hap dat co ¥ nghia voi 6 0
nghién ciru vai gia tri phat thai CO, thap nhat, d6 1a cac 6 VNI, VN3, VN7, VN9, VN10, VN11;
tuy nhién 6 nghién cau VN8 c6 sy phat thai CO, cao nhét so véi cac 6 khac. Dix liéu cho thay
mot s6 6 mau c6 nhiét d6 cao cung voi cuong do anh sang cao cua nén rung (28 - 30 °C, gia tri
cao hon nhiét d¢ trung binl’l 25,8 °C khu vue Can Gio0) V‘é. d{)’ém khi do & mot s0 6 1§n to1 §3 -35
mmol.mol™?, nhung khi xuét hién thay triéu dang 1am nén dét bj ngap nude thi do 4m xudng gia
tri 10 - 11 mmol.mol™.
3.2. Thong hrgng phat thai trung binh CO; qua hé hap dat

c
1--2 2

1000

Rung ngap mian Can Gid phét thai C qua dat vao khi quyén voi thong lwong trung binh 1a
4,39 umolCO,.m2.s. Két qua cac phép do cho thiy sy khac nhau cua lugng CO, trung binh phat
thai qua ho hap dat tai 12 vi tri dugc dua ra & bang 1 (v6i khoang trung vi tir 25% la 3,74
UmMolCO,.m2.s™ dén trung vi 75% la 5,67 umolCO,.m2s™). Theo d6, thong lugng CO, trung
binh phat thai qua dat trong ngay dao dong tir 3,00 pmolCO,.m2.s™ dén 7,17 pmolCO,.m2.s1 va
c6 gia tri rat khac nhau theo khong gian va thoi gian ldy mau.

Bing 1. Luong CO, trung binh phat thai qua hé hdp dat trong ngay (Pon vi: umolCO,.m2.8%).

VN1 | VN2 | VN3 | VN4 | VN5 | VN6 | VN7 | VN8 | VN9 | VN10 | VN11 | VN12

428 | 6,25 | 3,44 | 563 | 532 | 440 | 437 | 7,17 | 3,00 | 3,56 3,80 5,80

Trung binh 12 vi tri 6 mau: 4,39

3.3. Su sai khac thong lwgng CO; phat thai tai cac vi tri

Su phéan bd cta cac gia tri phat thai CO, qua ho hap dét tai cac khu rimg ngdp man tu nhién
Céan Gio tuong Gmg cta 12 6 mau duoc thé hién ¢ hinh 3. Theo d6, thong luong CO, phat thai
qua dat trong 12 vi tri dao dong tir 0,99 pmolCO,.m2.s* dén 35,45 pmolCO,.m2.s", véi khoang
trung vi 4,52 pmolCO,.m2.s, tir trung vi 25% dén trung vi 75% 1a 3,25 - 6,61 pumolCO,.m2.s™.
Su chénh 1éch cac gia tri phat thai CO, & cac 6 mau co thé do su khéc biét vé muac do phan giai
cac hop chat hitu co lién quan dén hoat dong cuia vi khuén trong nén dat rimg ngép min, nhan
dinh ndy tuong tu nhu trong cdc bao céo cua Hanpattanakit va cong sy (2009) [11]. Trong bao
cao cua minh, Hanpattanakit con chi o chinh sy bién dong cua nhiét do nén dat rimg 1a nguyén
nhan kich thich hodc trc ché hoat dong cia hé vi sinh vat phan huy chét hitu co tir d6 tac dong
dén thong lugng CO, phat thai qua dét rimg ngap man.

Ngoai yéu t6 nhiét do con c6 mot sb yéu t6 moi truong co thé tac dong dén hoat dong cua hé
vi sinh nén rimg nhu d¢ am, ché d¢ tridu, lugng anh séng tai nén rimg (kiém soét boi chi sd 14
LAI & mdi 6 mau). Nong do ho hdp dét ciing co thé chiu anh hudng bai sy phin b cua ré cay
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trong dat - ‘phu thude vao loai thyc vét va phan b6 thyc vat tai diém do; loai dét tai khu vuc (46
chat cta dat lién quan dén tinh trang ngap nudc); va cua sinh vét song trong nén dat ngap man
(céc 6 phat thai ho hap dat cao, khong ngap nudc c6 cac loai gidp xac nhu cua, cong,... sinh song
trong hang dat). Nghién ctru ciia Twilley va cong su (1992) cho thay Vi dic diém thd nhudng
rung ngdp man duoc danh gia 1a yém khi nén toc do oxy héa C rat thap [12]. Ryan va Law
(2005) da chi ra rang, phan 16n CO, phat thai qua ho hap dat chi yéu 1a tir ho hap cia ré thuc vat
va hoat dong cua vi sinh vit, phén con lai 1a sy phan huy cua ré va la, do do, dong gop C trong
tram tich vao qua trinh ho hap dat rét it [13]. Vi vdy, thay triéu di tao tinh trang dat ngép nudc va
tac dong dén sy ho hap ré cay, vao hoat dong cua vi sinh vt trong dat nén 1am giam di thong
lugng CO; phat thai tir ¢it & cac 6 mau nghién ctru tai Can Gio. Dicu nay gidng nhu trong cong
b6 trude d6 cia Arnaud va cong su (2018) [14] va nghién ctru cia Van Vinh Truong (2018) [15].

pmolCO,.m2 s VN1 VN2 VN3 VN4 VN5 VN6
40 VN7 VN8 VN9 VN10 VN11 VN12
30
20
10
0

Line 1 Line 2 Line 3 Line 4
Hinh 3. Théng lwong CO, phdt thai qua hé hdp dat tai 12 vi tri mdu.

Hinh 3 cho thay & cac 6 nghién ctru VN1, VN2, VN4, VN5, VN6, VN7, VN8 véi diéu kién nén
dat khong ngap nudc, nhiét d6 budng do cao tir 28 - 30 °C, @6 4m budng do 33 - 35 mmol.mol™ cho
thdy su phat thai CO, qua ho hip dat c6 gid tri cao. Cac 6 con lai do tinh trang nén dat bi ngap nudc
ngay lic thuc hién phép do, dd 4m xudng 10 - 11 mmol.mol™ twong tmg sy phat thai CO, qua dat
c6 gia tri thap hon. C6 thé két luan, sy phat thai CO, qua dat tai khu vyc Can Gid ¢6 xu hudng ting
khi nhiét d cao cung voi nén dat kho va giam khi nén dét bi ngap nudc.

3.4. Mdi twong quan giira thong lwong phat thai CO, véi nhiét dd va dd 4m budng do

Qua chudi dit liéu do dac qué trinh hd hap dat tai 12 6 mau khac nhau véi cac khoang thoi
gian khac nhau va khong lién tuc, tinh toan tuong quan giita thong luong CO, trong hd hap dat
vé6i nhiét 6 va dd am budng do cho thdy & mdi 6 nghién ciru su trong quan 1a khac nhau. Chudi
dir liéu thong lwong CO, va nhiét do, d6 4m budng do cua & nghién cru VN1, VN4, VN5, VN7,
VNS, VN12 khéng c6 twong quan véi nhau (hé sé trong quan r* ~ 0; kiém dinh a = 0 thi p 16n
hon mirc y nghia o, p > 0,1). Trong khi d6, chudi dit liéu & cac 6 nghién ctiru VNG, VN9, VN10
chi cho thay méi twong quan giira thong lwong CO, va nhiét do budng do (hé sb turong quan r’ 1an
luot 1a -0,46, -0,30, -0,61), va 6 nghién citu VN11 cho thidy mdi twong quan giita thong lugng
CO, v6i d6 4m (kiém dinh a =0, p < 0,1, r* = -0,44). Rieng 6 nghién ciru VN2 va VN3 déu cho
thay mbi twong quan glu'a thong lwong CO, véi nhiét do (r° = -0,40 & 6 VN2 va -0,49 ¢ 6 VN3)
va ca do 4m budng do (r* = -0,45 ¢ 6 VN2 va -0,68 & 6 VN3) vai kiém dinh a = 0, p < 0,1. Két
qua nay tuong ty voi bao cdo cua Hanpattanakit va cong su (2009) tién hanh & huyén
Chombung, tinh Ratchaburi cua Thai Lan da dinh lugng qua trinh hd hap dat bang phwong phap
budng kin tw dong cling cho thiy ty 16 ho hap cua dét rirng cay ho Dau c6 mbi tuong quan thuan
V6i d6 4m nhung twong quan nghich véi nhiét do khong khi [11]. Muc d6 tuong quan thap cua
nghién ciru ndy c6 thé giai thich do moi truong dat ngap nudc ngoal cac yéu té sinh thai rang tu
nhién nhu mat d6 tan pha, nhiét ¢, d6 4m con chiu tac dong rat 16n caa ché do thuy triéu moi
ngay va d6 man caa nén dat ring.
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Loai bo mdi trong quan giira thong lwong CO, trong hd hap dat vai nhiét do va dé 4m budng
do theo xu huéng phan b6 khong gian ciia 12 6 mau, nghién ciru xéc dinh mdi twong quan chung
(gia tri cua tung chudi phép do duoc quy thanh gia tri chung) cho thay gitra thong luong COZ
trong ho hap dat VGI nhiét d6 budng do c6 m01 tuong quan thap V6i hé s6 tuong quan nghich r?
-0,09; trong khi r? = 0,02 (r* ~ 0) thé hién mdi tuong quan rat thap gitra thong lugng CO, Vi do
am budng do va biéu do ¢ hinh 4 (@) thé hién méi tuong quan tuyén tinh thuan giira nhiét do
budng do va do 4m budng do véi hé s tuong quan cao (r* = 0,59).
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(b) (c)
Hinh 4. Biéu do (a) thé hién moi twong quan giita théng heong CO, (UmolCO,.m2.5)
véi nhiét @ (°C), do am buong do (mmol.mol™); (b) Thé hién moi tiwong quan
gitta thong lwong CO, (UMOICO,.M2.5) véi nhiét dé buong do (°C); va (c)
thé hién moi tuwong quan giita thoéng lirong CO, (UMOICO,.m2.5)

véi dg dm buong do (mmol.mol'™). Gi tri cua 12 chudi phép do duwoc quy thanh gid tri chung.

Trong kiém dinh a = 0: v6i F = 2,91, p = 0,089 < o. = 0, 1 (gia tri y nghia p nho hon muc y
nghia o), gitra thong luong CO, va nhiét d6 budng do c6 mbi twong quan tuyen tinh véi nhau.
Tuy nhién, chi c6 khoang 7,6% su thay d6i thong luong CO, hd hip trong dat duoc giai thich boi
nhiét do buéng do. Vi gia tri y nghia 0,089, phuong trinh hdi quy tuyén tinh c6 dang y = -
0,2588x + 13,3854 va toc do giam 12 0,2588 umolCO,.m2.st. Mbi twong quan giita thong lugng
CO, (UMoICO,.m2.5™) vé&i nhiét dd budng do (°C) duoc biéu dién bai biéu dd tan xa nhu hinh 4
(b), duong thing mau den 1a phuong trinh hoi quy tuyén tinh thé hién xu hudng giam gia tri phéat
thai CO, caa hd hap dat khi gié tri nhiét do ting. Khi xét kiém dinh a = 0, v6i F = 0,202 va p =
0,65 > 0,1: giira thong lugng CO, va d6 4m budng do khong c6 mdi twong quan tuyén tinh voi
nhau, thé hién nhu trong hinh 4 (c).

MGt bao céo khéc tir Fung va cong su (1987) cho thay hé s6 twong quan r* cao (dao dong 0,45
- 0,64) gitra hd hap dét voi nhiét do khong khi cac noi ddng co, tham thuc vat on déi, tham thuc
vat nhiét doi va can nhiét doi (Kitchener-Waterloo-Guelph, Ontario, Canada) bang may do biic
Xa c6 d6 phan giai cao trén v¢ tinh [16]. Hay trong nghién cuu cta Raich va Schlesinger (1992)
da diéu tra méi quan hé gitra nhiét do va ho hip dat hang nam (trong tirng quan xa thuc vat & cac
hé sinh thai trén can va dat ngap nudc), nhan thiy c6 m01 tuong quan tuyén tinh giira chung véi
nhau (¢ trong cac khu rirng khac nhau véi su dao dong r? tir 0,34 dén 0,50) [17]. Tir két qua so
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b cua nghién ctu nay va cac nghién ciu tuong tu trén thé gioi co thé thay phat thai C qua ho
hap dat phu thudc rat nhiéu vao dic dlem ctia mdi hé sinh thai va tinh chat dat, nhiét do, o am
tai khu vuc nghién ciru, cho nén cac méi quan hé gitra hd hap dit va cac bién méi truong cé su
tuong tac, dan xen phirc tap va c6 thé khoéng phai 1a nhiing ham tuyén tinh don gian.

4. KET LUAN

Nghién ctru nay cho thdy kha nang phat thai C ctia ho hap dét hé sinh thai rimg ngép min Can
Gio vao khi quyén (qua phuong phap phan tich khi hong ngoai - budng tinh kin DC) vGi thong
luong trung binh 4,39 umolCO,.m2s™". H6 hap dat theo khong gian va thoi gian tai mbi 6 mau
6 su khac nhau va c6 xu hudng tang khi nhiét do cao (28 - 30 °0) noi co nén dat kho va co xu
huéng giam khi nén dat bi ngép nudce. Phan tich anh hudng cua cac yéu to dén thong lugng CO,
phat thai qua dat tai mdi vi tri 6 mau cho thay qua trinh ho hap dat cd mdi twong quan vé&i nhiét
d6 va do am budng do cung ché do thuy triéu, cuong d§ anh sang nén rimg ciing nhu tinh chat
dat tai khu vuc va yéu to sinh vat sdng trong nén dat ngap nudc. Nghién ctru nay c6 han ché vé
thoi gian va sé luong mau, va sy phu thudc vao thiét bi va nhan lyc khong cho phep do dac tai
cac 6 nghién ctru vao cung mot thoi diém. Mic du vy, cac két qua co thé 1am co s¢ khoa hoc
cho céc nghién ctu t1ep theo theo hudng mé rong nhiéu sinh canh, trong mua kho va danh gia su
phu thudc vao thanh phan thuc vat, cc loai sinh vat trong dat, ké ca sy phat thai CH, cua hd hip
dat.

Loi cam on: NhOm tac gia chan th‘g‘:mh cam on S¢ Khoa hoc va Cong nghé Tp. HCM da tai tro Kinh
phi cho nghién cizu nay trong khudn kho dé tai “Nghién citu dnh huong cua bién doi khi hdu dén kha ndng
du trit Carbon cua cac hé sinh thai tw nhién rung ngdp man Can Gio va dé xuat cac gidai phdp thich ung”.

TAI LIEU THAM KHAO

[1]. Singh, J. S. and Gupta, S. R., “Plant decomposition and soil respiration in terrestrial ecosystem”,
Bot. Rev, Vol. 43, No. 4 (1977), pp. 449-528.

[2]. Witkamp M., “Rates of carbon dioxide evolution from the forest floor”, Ecology, Vol. 47, No. 3
(1966), pp. 492-494.

[3]. Freuerj. . & Boutenw, “A comparison of field methods for measuring soil carbon dioxide evolution:
Experiments and simulation ”, Plant and Soil, Vol. 135, No. 1 (1991), pp. 133-142.

[4]. Mariko S., Bekkuy. & Kolzumih., “Efflux of carbon dioxide from snow covered forest floors”,
Ecological Research, Vol. 9, No. 3 (1994), pp. 343-350.

[5]. Nakadait., Koizumih., Usamiy., Satohm. & Oikawat., “Examination of the methods for measuring
soil respiration in cultivated land: Effect of carbon dioxide concentration on soil respiration”,
Ecological Research, Vol. 8, No. 1 (1993), pp. 65-71.

[6]. Rochette, P., Gregorich, E.G. and Desjardins, R.L., “Comparison of static and dynamic closed
chambers for measurement of soil respiration under field conditions”, Can. J. Soil Sci., Vol. 72, No.
4 (1992), pp. 605-609.

[7]. Bo Nong nghiép va Phat trién nong thon, “Théng tir 33/2018/TT-BNNPTNT ngay 16/11/2018 cua Bo
NN&PTNT vé quy dinh vé diéu tra, kiém ké va theo déi dién bién rimg”, (2018).

[8]. Nguyén Vin Thinh, P Phong Luu, Ngd Trung Diing, Avilov Vitaly, Zhirenko Nicolay Georgievich,
Huynh birc Hoan, bang Van Dong, Tran Tuin Hoang, H5 Céng Toan, Nguyén Thai Son, Nghzen
ctru anh hwong cua bién doi khi hdu aén kha nang du trit Carbon cua cac hé sinh thai tw nhién rimn
ngdp man Can Gio va dé xudt cdc giai phdp thich img”, S& Khoa hoc va Cong nghé Thanh phd Ho
Chi Minh (2020), 171 trang.

[9]. Kanemasu E, Powers W, Sij J, “Field chamber measurements of CO, flux from soil surface”, Soil
Science, Vol. 118, No. 4 (1974), pp. 233-237.

[10].Healy R W, Striegl R G, Russell T F, Hutchinson G L, et al, “Numerical Evaluation of Static-
Chamber Measurements of Soil-Atmosphere Gas Exchange: Identification of Physical Processes”,
Soil Science Society of America Journal, Vol. 60, No. 3 (1996), pp. 740-747.

[11]. Hanpattanakit P, Panuthai S, Chidthaisong A, “Temperature and moisture controls of soil respiration
in a dry Dipterocarp forest, Ratchaburi province”, Agriculture and Natural Resources, Vol. 43, No. 4
(2009), pp. 650-661.

110 N. T. Som, ..., N. V. Thinh, “Phwong phdp phén tich khi hong ngogi ... rieng ngdp mén Cin Gio.”


https://www.researchgate.net/publication/225457160_Plant_decomposition_and_soil_respiration_in_terrestrial_ecosystems
https://www.researchgate.net/publication/225457160_Plant_decomposition_and_soil_respiration_in_terrestrial_ecosystems
https://www.researchgate.net/publication/272578773_Rates_of_Carbon_Dioxide_Evolution_From_the_Forest_Floor
https://www.researchgate.net/publication/272578773_Rates_of_Carbon_Dioxide_Evolution_From_the_Forest_Floor
https://www.researchgate.net/publication/225907414_A_comparison_of_field_methods_for_measuring_soil_carbon_dioxide_evolution_Experiments_and_simulation
https://www.researchgate.net/publication/225907414_A_comparison_of_field_methods_for_measuring_soil_carbon_dioxide_evolution_Experiments_and_simulation
https://www.researchgate.net/publication/225578183_Efflux_of_carbon_dioxide_from_snow-covered_forest_floors
https://www.researchgate.net/publication/225578183_Efflux_of_carbon_dioxide_from_snow-covered_forest_floors
https://www.researchgate.net/publication/225810619_Examination_of_the_method_for_measuring_soil_respiration_in_cultivated_land_Effect_of_carbon_dioxide_concentration_on_soil_respiration
https://www.researchgate.net/publication/225810619_Examination_of_the_method_for_measuring_soil_respiration_in_cultivated_land_Effect_of_carbon_dioxide_concentration_on_soil_respiration
https://www.researchgate.net/publication/225810619_Examination_of_the_method_for_measuring_soil_respiration_in_cultivated_land_Effect_of_carbon_dioxide_concentration_on_soil_respiration
https://www.researchgate.net/publication/276034945_Comparison_of_static_and_dynamic_closed_chambers_for_measurement_of_soil_respiration_under_field_conditions
https://www.researchgate.net/publication/276034945_Comparison_of_static_and_dynamic_closed_chambers_for_measurement_of_soil_respiration_under_field_conditions
https://www.researchgate.net/publication/276034945_Comparison_of_static_and_dynamic_closed_chambers_for_measurement_of_soil_respiration_under_field_conditions
https://www.researchgate.net/publication/232098446_Field_Chamber_Measurements_of_Co2_Flux_From_Soil_Surface
https://www.researchgate.net/publication/232098446_Field_Chamber_Measurements_of_Co2_Flux_From_Soil_Surface
https://www.researchgate.net/publication/255798214_Numerical_Evaluation_of_Static-Chamber_Measurements_of_Soil-Atmosphere_Gas_Exchange_Identification_of_Physical_Processes
https://www.researchgate.net/publication/255798214_Numerical_Evaluation_of_Static-Chamber_Measurements_of_Soil-Atmosphere_Gas_Exchange_Identification_of_Physical_Processes
https://www.researchgate.net/publication/255798214_Numerical_Evaluation_of_Static-Chamber_Measurements_of_Soil-Atmosphere_Gas_Exchange_Identification_of_Physical_Processes
https://www.researchgate.net/publication/265986151_Temperature_and_Moisture_Controls_of_Soil_Respiration_in_a_Dry_Dipterocarp_Forest_Ratchaburi_Province
https://www.researchgate.net/publication/265986151_Temperature_and_Moisture_Controls_of_Soil_Respiration_in_a_Dry_Dipterocarp_Forest_Ratchaburi_Province
https://www.researchgate.net/publication/265986151_Temperature_and_Moisture_Controls_of_Soil_Respiration_in_a_Dry_Dipterocarp_Forest_Ratchaburi_Province

Nghién ctru khoa hoc cong nghé

[12]. Twilley R, Chen R, Hargis T, “Carbon sinks in mangroves and their implications to carbon budget of
tropical coastal ecosystems”, Water, Air, and Soil Pollution, Vol. 64, No. 1 (1992), pp. 265-288.
[13].Ryan M G, Law B E, “Interpreting, measuring, and modeling soil respiration”, Biogeochemistry,

Vol. 73, No. 1 (2005), pp. 3-27.

[14]. Arnaud M, Baird A J, Morris P J, Dang H, “Response of mangrove soil respiration to climate
change”, AGU Fall Meeting Abstracts 2018 (2018), OS43F-2154.

[15]. Van Vinh T, “Carbon stocks and fluxes in tropical mangrove (Southern Vietnam)”, Thesis Doctor of
Philosophy presented at the University of New Caledonia, Specialty: Earth and Environmental
Sciences - Université de la Nouvelle-Calédonie (2018).

[16]. Fung, 1. Y., Tucker, C. J., & Prentice, K. C, “Application of advanced very high resolution
radiometer vegetation index to study atmosphere- biosphere exchange of CO,”, Journal of
Geophysical Research: Atmospheres, Vol. 92, No. D3 (1987), pp. 2999-301.

[17]. Raich J W, Schlesinger W H, “The global carbon dioxide flux in soil respiration and its relationship
to vegetation and climate”, Tellus B, Vol. 44, No. 2 (1992), pp. 81-99.

ABSTRACT

INFRARED GAS ANALYSIS METHOD OF THE CLOSED CHAMBER AND
APPLICATIONS IN DETERMINATION OF CARBON EMISSIONS THROUGH THE SOIL
RESPIRATION IN THE CAN GIO MANGROVE FOREST

Soil respiration is a research direction that makes important contributions for
assessing the carbon exchange and storage capacity of forest ecosystems. The carbon
emissions of the ecosystem through the respiration of woodland ground can be determined
by various methods and devices, but the most common is the closed static chamber
manner. In this research, soil respiration of the native ecosystem of Can Gio mangrove
forest (Ho Chi Minh City) was measured by the DC-Dynamic chamber technique at 12
natural forest habitats with typical plots size 20 m x 20 m. The CO, flux emitted from the
soil into the atmosphere obtained through a closed chamber is transferred to a portable
IRGA infrared gas analyzer and returned to the chamber for evaluation of measurement
parameters. The results show Can Gio mangrove forest emits carbon through soil
respiration with an average flux of 4.39 umolCO,.m2.st. The amount of CO, emitted via
the soil varies in space and time and is correlated with chamber temperature and
humidity. Chamber temperature and humidity, tidal regime have impacts on CO, emission
through soil respiration at each sample plot location.

Keywords: Carbon dioxide (CO,); Carbon emission; Soil respiration; Infrared gas analyzer; Can Gio mangrove
ecosystem.
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