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Tém tit. O Viét Nam, canh téc laa nuée chiu trach nhiém 16n trong phat thai khi nha kinh qudc gia. Gan
day, viéc sir dung cac mé hinh dé mo phong va udc lwong phat thai tir cac canh dong lta di duoc cac nha
khoa hoc chu y do tinh cép thiét va nhitng khé khan trong thyc hién do dac thyc dia. M6 hinh
DeNitrification & DeComposition (DNDC) thuong dugc sir dung dé mé hinh phat thai khi nha kinh tur
céc canh dong lta va mot s nude di phat trién moé hinh DNDC cua riéng ho. Tuy nhién, hién chua co
phién ban mé hinh DNDC riéng cho Viét Nam. Nghién ctru ndy tdp trung vao viéc sur dung mo hinh
DNDC dé phat thai khi nha kinh tir canh tac loa nu6e ¢ ddng bing song Cuu Long(BPBSCL), Viét
Nam.Pia diém nghién ciru nay thugc xa Hau My Bic B (HMBB), tinh Tién Giang - mdt viing san xuét
laa dién hinh vé6i 3 vu / ndam 6 DPBSCL.

Dé thuc hién nghién ctru nay, thong tin vé khi hau dia phuong va hoat dong canh tac dugc nghién ctru tai
thuc dia trong mdt nam tr 05/03/2017 dén 04/03/2018 (365 ngay) da dugc thu thdp, cac dit liéu cia diéu
kién thyc té dugc tim thiy canh ddong lta s& dugc nhap vao md hinh sau d6 dugc dé woc tinh lugng khi
thai nha kinh tir canh tac lia trong 1 ndm. Nghién ctru nay cting phén tich d6 nhay ciia m6 hinh DNDC
duoc diéu chinh v6i cac bién thé cua cac yéu td khac nhau bao gdm ba nhom chinh 1a dir liéu khi hau, két
cAu dét va phuong phap canh tac.

Két qua tinh toan cho thy, trong mot nim hoat dong canh tac lua nuéc tai xi HMBB théi ra lugng khi
thai CHyva N>O uéc tinh 1an luot 1a 8311 kg COzeq/ha and 8208 COzeq/ha. Phén tich d6 nhay cho thay
phat thai CH4 bi anh huong dang ke b01 yéu to thoi g1an ngap nudc trong qua trinh tudi trong khi phat thai
N:0 bi anh hudng boi cac yéu td vé tinh chat dat dat bao gdm cacbon hitu trong dat (SOC) va pH. Cac
yéu t lugng mua trung binh hang ngay va téng lugng phan bon NPK 20-20-15 TE sir dung mdi nam co
tac dong khong dang keé.

Két qua cia nghién ctru nay kha twong dong voi mét sd nghién ctru khac ciing da duoc thuce hién tai Viét Nam.
Do d6 can phai thuc hién thém nhiéu nghién ctru vé mé hinh DNDC dé kiém tra d6 phii hop cua n6 trong viée
mb phong phat thai khi nha kinh & Viét Nam va dé xay dung phién ban ranh riéng cho Viét Nam.

Tiwr khoa: DNDC, khi nha kinh1, mo hinh, ltia nwdc, Viét Nam, CHs, NoO

ESTIMATE GREENHOUSE GAS EMISSION FROM RICE FIELD IN CAI BE
DISTRICT, TIEN GIANG PROVINCE WITH DNDC

Abstract. In Vietnam, rice cultivation plays an important role in the national greenhouse gas emission.
Re-cently, using models to simulate and estimate emission from rice paddies has been received atten-tion
from scientists due to the low labor-demand and fewer difficulties comparing to field meas-urements.
DeN.itrification & DeComposition (DNDC) model is commonly used to model green-house gas emissions
from rice fields and several countries have developed their own DNDC models. However, the DNDC
model version, which can simulate the emission from paddy field specified for Vietnam is not yet
available. This study focuses on using the DNDC model to estimate greenhouse gas emissions from
irrigated rice cultivation in Mekong Delta, Vietnam.

The site study of this research is Hau My Bic B commune (HMBB), Tien Giang province - a typical rice
production area with 3 crops per year in Mekong Delta. To conduct this study, the information on local
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climate and farming practices in the site study in one year from 05/03/2017 to 04/03/2018 were collected
as model input data. The DNDC model was adjusted according to the conditions found in the local rice
paddies. This model was used to simulate and estimate green-house gas emissions from rice cultivation in
1 year. This study also analyzed the sensitivity of the model to the variations of different factors including
climate data, soil textures, and farming methods.

The simulated results show that the 1 year CHsand N,O emission from the rice field in HMBB was 8311
kg CO2eq/ha and 8208 CO2 eqg/ha respectively. Sensitivity analysis indicated that CH4 emissions were
significantly influenced by temperature and flooding time while N20 emission was influenced by soil
characteristics including soil pH, soil organic carbon and soil texture. Daily precipitation and the total
amount of mineral fertilizer used per year have negligible effects on green-house gas emissions from the
rice field. Further research is needed to develop the Vietnam-DNDC model..

Key works: DNDC, greenhouse gas, model, rice field, Vietnam, CH4, N20

1. GIOI THIEU

1.1 Tong quan

Nong nghiép 1a mot nganh quan trong ¢ Viét Nam. Nam 2017, gia tri san Xuét nong nghiép dat khoang
786 nghin ty dong, ting 2,9% so v4i ndm 2016 va chiém 15,34% tong san pham qudc ndi cua Viét Nam
(Social and economic situation, 2017). Tuy nhién, ty trong viéc lam trong nganh néng nghiép cao hon
nhiéu so véi ty trong ciia nong nghiép trong GDP; Vao nam 2017, khoang 40,3% luc luong lao dong da
tham gia vao nong nghiép, 1am nghiép va ngu nghiép (Social and economic situation, 2017) C6 thé noi
rang, mic du nong nghiép chi dong gop ty trong nho trong GDP qudc gia nhung tao mot lugng 16n cong
an viéc lam. San xuat lta gao & Viét Nam ¢ dong bang song Ciru Long va dong bang song Hong dong
mdt vai trd quan trong trong viéc cung cap luong thuc trong nudce va cho nén kinh té quoc gia. Viét Nam
1a mot trong nhing ving nong nghiép c6 san lugng cao nhat thé gidi va 1a nudc xuat khau 16n thi hai (sau
Thai Lan) va 1a nudc tiéu thu gao 16n thir 7 trén thé gioi (FAO), 2018). Ngoai ra, ddng bang song Curu
Long 14 trung tAm san xuat lia gao cua dat nude. Xuat khau gao dugc dy bao ¢ mirc 7,2 triéu tan trong
nam duwong lich 2018, ting 14% so v&i ndm 2017, do nhu cau cao hon tir cac nude nhap khau truyén
thong ((FAO), 2018).

Pat néng nghiép 1a mot trong nhiing ngudn chinh phat thai khi nha kinh nhu nito 6-xit (N20), carbon
d10x1de (CO,) va metan (CHy). Nguon phat thai nay duoc tao ra tir hoat dong sinh hoc va phu thudgc vao
v s6 cac tuong tac phirc tap. Hiéu dugc tam quan trong trong tac dong cua con nguoi dbi voi qua trinh
phat thai khi nha kinh tir ¢at san xudt 13 rat quan trong dé giam thiéu tac dong tidu cuc ctia bién doi khi
héu trong khi tiép tuc san xuat nong nghiép dé dam bao luong thuc cho lwgngdan s ngiy cang ting.
Luong khi thai hang ndm tir nong nghiép ¢ Viét Nam tuong dwong véi 65 triéu tin CO,, chiém hon 43%
téng lwong khi thai nha kinh (Vietnam's Second National Communication to the United Nation
Framework Convention on Climate change, 2010). Phat thai chu yéu tir trf)ng laa nudc, chat thai va chat
thai dong vat. Du bao luong phat thai vao nam 2030 s& tiép tuc tang gan 30% (hoi thao “Su dung hiu
qua phé phu pham nong nghiép dé cai thién do phi dt, ting ning suit cdy trong va giam phat thai khi nha
kinh”, 2012).

Phuong phap phd bién dugc dung dé wéc tinh phat thai khi nha kinh tir canh tac lia nude thudng 1a st
dung hudng dan ciia IPCC (Uy ban lién chinh phu vé bién d6i khi hau) v6i hé s6 phat thai c6 sin hodc hé
s6 phat thai dic trung quc gia , viéc st dung hé s co sdn c6 thé dan dén sai sé trong két qua tinh toan
(Keith Paustian et al, 2006). Hé s6 phat thai dic trung cia mot ving c6 thé do bang cach két hgp mot hop
kin dé 14y mau khi va st dung GC (Sic ki khi- Gas Chromatography) Tuy nhién, phuong phap nay doi
hoi rat nhiéu cong sire, nhan luc va c6 thé bi anh huong bai diéu kién thoi tiét.

M6 hinh Denitrification-Decomposition (DNDC) 1a mot mo hinh sinh dia hoa, cho phép du bao luong
céc-bon trong dat, sy thit thoat nito, phat thai mot sé khi nha kinh nhu CO2, CHs.... tir hé sinh thai nong
nghi¢p. Mo hinh dugc xdy dung voi cac thong s6 ddu vao bao gdm cac tinh chét vat Iy va hoa hoc cua dét,
dir 1i€u khi hau (nhiét do, do :?im,...), cac thong ) cay trﬁ‘)ng nhu lich gieo sa, tudi tiéu, thu hoach, phuong
phap bon phan... M6 hinh nay dwa trén nhiéu phuong trinh sinh héa dugc thyc hién trong cac diéu kién
mbi truong khac nhau nhu hiéu khi, ky khi... Cau tric cia mo hinh bao gdm hai thanh phan: (1) thanh
phan bao gdm cdc md hinh phu nhu mé hinh khi hau, dét, cdy trong va mo hinh phéan huy; (2) thanh phan
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nay bao gdm cac mé hinh con nhu nitrat hoa, khir nitrat va oxi héa khir. Thanh phan dau tién (1) dugc st
dung dé danh gia nhiét do, d6 4m, kha ning oxy hoa khir cua dét Va su bién d6i cua cdu hinh dét, nang
suét cay trong, ude tinh ham lugng carbon tir thyc vat. Cac thong sO nay bi anh huong béi khi hau, dat,

ning sut cdy trong va hoat dong ctia con ngudi. Thanh phan tha hai (2) udc tinh lugng phat thai CO»,
CHa, NH3, NO, N2O, Na tir cdc hé thong noéng nghiép. Mdi quan hé giita chu trinh khi hoa sinh hoc cua
céc yéu t carbon, nito va sinh thai da duoc mo hinh héa trong mé hinh DNDC. Duya trén cau tric cua mo
hinh DNDC, dir liéu dau vao ctia mé hinh bao gdm céc diéu kién khi hau, dat dai, cay trong va canh tac.

Chuan bi day du va chinh xac cua dir liéu dau vao c6 anh huéng 16n dén két ‘qua udc tinh dau ra. Mot sb
qudc gia c6 phién ban phan mém dua trén DNDC ciia riéng ho duoc phat trién tir DNDC, chang han nhu
UK-DNDC, New Zealand-DNDC, EFEM-DNDC, Crop-DNDC, Wetland-DNDC, Forest-DNDC, Forest-
DNDC-Tropica, DNDC,... C6 thé thiy rang mé hinh DNDC da duoc ap dung trong viéc udc tinh khi nha
kinh tir canh tac Ita, ciing nhu cac md hinh DNDC d duoc phat trién va ap dung boi cac nudce phat trién
trén thé gioi.

Viéc sir dung mé hinh DNDC dé xé4c dinh khi nha kinh CH, va N,O phét ra tir phat thai khi nha kinh tiy
canh tac ltia nuéc da dugc nghién ctru rong rai trén thé gidi. Tuy nhién, nhitng nghién ctru vé van dé nay
& Viét Nam con han ché. Vi vay, nghién ctru ndy s& nghién ctru bude dau vé phat thai khi nha kinh tir cac
canh ddng lta thong qua mé hinh DNDC.

2. POI TUQONG VA PHUONG PHAP NGHIEN CUU

2.1 Khu vwe nghién ctru

- Dia diém: Xa Hau My Bic B (HMBB), huyén Cai B¢, tinh Tién Giang, Viét Nam.

- Dia ly: X4 Hau My Béc B ndm & phia bic huyén Cai Bé, giap hai tinh Pong Thap va Long An véi
tuyén tinh 16 865 va kénh Nguyén Vin Tiép di qua. Con kénh nay két nbi cac huyén phia tay cia tinh
Tién Giang v6i tinh Dong Thap.

- Dia hinh: Dia hinh c6 dic diém cia huyén Cai Be, dia hinh lién tuc rai rac va thuong xuyén tao thanh
dong bang v6i bé mat phang Xa ¢6 dia hinh thdp nhit so v6i toan huyén. Chiéu cao thay 601 tr

- 40,6 dén + Im (tinh Tlen Giang, 2019). V¢i dia hinh thap va dit bang phang thich hop cho trong lua,
thudn loi cho phat trién néng nghiép. ‘

- Khi hau: Hau My Béc B nam trong khu vuc dong bang song Ctru Long, do d6 ciing c6 dic diém cua
khi hau dﬁ“)ng béng, chiu anh huong cta khi hdu nhiét d6i gio mua, khi hau dugc chia thanh hai mua rd
rang trong sudt nim: mua khd va mia mua. Nhiét d6 trung binh trong niam 1a 27,90'C, cao nhét la
3890" C, thap nhat 1a 14'C. Luong mua trung binh hang nim kha cao, dao d6ng2.200 mm/nim (tinh
Tién Giang, 2019).

- Pic diém canh tac laa: O xa HMBBIGa duge canh tac ba vu/nim. Mdi vu c6 thoi gian, diéu kién canh
tac va diéu kién thoi tiét khac nhau.

2.2 Dir lidu dau vao

2.2.1 Pit canh tac

Mau dit canh tac lta duoc thu thap tir dia ban nghién ctru. Cac dic tinh cua cac mau dat dugc xac dinh

theo cac phuong phap liét ké & bang sau:

Bdng 1 Céc chi tiéu phan tich mdu dat

STT TEN CHI TIEU PHUONG PHAP PHAN TiCH DPON VI
Tinh chat dat (soil texture)

1 pH TCVN 6862:2000

2 SOC (soil organic carbon) TCVN 8941:2011 %

3 Thanh phédn co gidi (carl, sét, bun)  TCVN 8567:2000 %

4 D¢ 4m TCVN 4080:2011 %
N bé ndt ban diu

5 Nitrate NO* TCVN 5255:2009 mg/100g dat

6 Ammonium NH* TCVN 5255:2009 mg/100g dat

2.2.2 Bjéu kién canh tic va mua vu . . )
Dit liéu vé céc thir nghi€m thuc dia va dir liéu cay trong dugc thu thap bang cach phong van chu hd nong
dan ket hop hoat dong thu thap thong tin trong khu vuc va tai liéu tham khao. .
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223 Dir lieu khi hju
Dit ligu thoi tiét dugc thu thap tir tram khi twong Cai Bé. Theo cac yéu céu ctia md hinh DNDC, dir liéu
dau vao 1a mot trong nhitng t6 hop sau.

- Ngay Julius, nhiét d§ trung binh, luong mua

- Ngay Julius, nhiét d6 toi da, nhiét do toi thiéu, lugng mua

- Ngay Julius, nhiét do t6i da, nhiét do toi thiéu, luong mura, biic xa

- Ngay Julius, nhiét d¢ téi da, nhiét do téi thiéu, lugng mura, téc do6 gio

- Ngay Julius, nhiét d¢ t01 da, nhiét do t01 thiéu, lugng mura, toc do gio, buc xa, doa am

- Ngay Julius, nhiét d¢ t01 da, nhiét do t01 thiéu, lugng mua, toc do gio, do a am,

- Ngay Julius, nhiét do toi da, nhiét d6 t6i thiéu, lwong mwa, d6 4am Trong nghién ctru nay, t6 hop
thir hai da duoc lra chon.

2.3 Chay mo hinh

Sau khi thu thap dir lidu dau vao can thiét, can thyc hién mot s6 budc dé mé hinh c6 thé xac dinh va doc
dit ligu dau vao.

2.3.1 Chuin bi dir liéu va chay mé hinh

Sau khi thu thap dir li€u, can hiéu chinh céc dit liéu nay sao cho mo hinh cé thé doc duoc. Trong do, t&p
dir lidu thoi tiét c6 duoce can dugc dinh dang thanh ba cot: ngay ( tir ngiy 1 téi ngay thir 365-Jdays), nhiét
d6 cao nhét trong ngay (Tmax), nhiét d6 thap nhat trong ngay (Tmin), d6 4m (Prec). Sau d6 chuyén dbi
file thanh dinh dang text (.txt).

Sau d6, nhép cac dir liu sau vao m6 hinh theo cach nhu sau:

- Diéu kién tu nhién: vi tri, vi d0, file thoi tiét dugc dinh dang lai (trong truong hop nay la Jday-
Tmax- Tmin-Prec hay con 1a Nhiét d6 cao nhit trong ngay-Nhiét d thap nhat trong ngay-Do am trung
binh ngay).

- Tinh chét dat: chon phén loai dat (theo thanh phan co gidi) , sau d6 nhap cac chi tidu ctia mau dat
tai hién truong duoc phan tich trong phong thi nghiém vao nhing 6 tréng trong hop thoai thong tin.

- Théng tin canh tic: nhap thong tin sé nim chay mé hinh, s vu lua trong mot ndm, thoi gian va
lidu lugng ctia nhitng 1an bom tudi-tiéu, bon phan,...

Thuec hién sao luu t&p dau vao sau do nhan nat chay, md hinh s& chay mét khoang thoi gian va dua ra két
qua.Ta co thé truy xuit két qua tong clia ca nim ngay lap tirc trong cira s6 1am viéc ctia mé hinh hoic xem
két qua chi tiét mdi ngay trong 365 ngay trong tép Excel trong tép “Result” cua thu muc DNDC. Két qua
dau ra s& duogc Excel xir ly, co thé tim thay 18i trong quy trinh nhap néu c6. Ngoai ra, ¢ thé ding cong cu
v& biéu dd bang Excel dé c6 ché do xem truc quan hon, dé dang dé phan tich, giai thich hon va xt 1y dir
liéu do.

2.3.2  Lua chon cic yéu t6 dé danh gia d9 nhay cam ciia mé hinh

Kich ban co s& duoc dit ra dua trén diéu kién khi hau, dat dai va quan ly thyc té trong canh tac ltad xa
Hau My Bic B. Thir nghiém d6 nhay cia mé hinh duoc thyc hién bing cach thay d6i mot tham sé dau
vao trong pham vi quan sat.Dbi v6i khi hau, cac tham sb duoc chon 1a nhiét do hodc lurong mua. DPéi voi
tinh chat dét, cac tham s dugc chon bao gém ham lugng carbon hitu co cua dat (SOC), thanh phén co
gidi cuia dat, pH va mat do khéi,... Dbi v6i hoat dong canh tac, cac tham sé bao gdm ché d nuée, quan 1y
du lugng, ty 1€ ap dung phan bon Ni to,... Cac tham s6 trén s& duoc thay déi lan luot va khi thay ddi mot
tham s6 thi tat ca cac tham s con lai trong mé hinh phai duoc gitr nguyén gidng véi kich ban co'sg.

Trong xu huong tang nhiét do cua hién tugng nong lén toan céu trung binh trong moi mot thép ki,
nhiét d6 toan cau lai ting 1én sdp xi 2 46 C (Qiang Fu, et al). Trong vong mdt thap ky t6i, thé 161 co ging
han ché mure tang nhiét d6 duoi 2 d6 C. Sy thay (101 nhiét d6 cing lam anh huong toi cac yéu t khac vi
du nhu d6 4m tuyét ddi c6 thé tang 1én do khi quyén giit lai nhiéu hoi nudc hon va do 4m tuong ddi co thé
giam xudng (Soden, Brian J.; Held, Isacc M, 2015). Ngoai sy 4m 1én toan cau con anh hudng t6i rat nhidu
yéu t6 khac nhu may, lugng mua, pH trong dét va nudc,...

Lay vi du dé danh gia d6 nhay cam ctia mo hinh di v6i tham s6 NH4* tham s6 nay s& duoc 1ap thanh
céc kich ban voi cac gia tri khac nhau dua trén gia tri goc thuc té 1a két qua phan tich mu tai hién truong.
Ta s& 1ap ra 5 kich ban bao gém kich ban géc va 4 kich ban véi gia tri tham sb thay ddi 1an luot nhu sau:
+10%, +20%, -10% va -20%. Trong mot s truong hop khong thé ap dung nguyén tac ting giam theo %
d6i voi tham sé vi du nhu nhiét d6 do C ('C). Co s dé lwa chon gia tri nhitng tham s nay 1a khoang
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thay ddi nay s& di1 16n dé két qua dau ra ¢ cac kich ban udc lugng va thuc té giam va ting tao ra su khac
biét dé c6 thé so sanh dugc. Trong mot s trudng hop, cac dit liéu ddu vao thyc té khong thé ap dung
nguyén tic ting hodc giam 10% nhu mét s6 dir lidu thanh phan co gidi,...Vi du vé do sau cay bira, phai
thuc hién phan loai theo cac hé théng phén loai da dinh trong mé hinh hodc nhu pH trong dét, hodc nhu
thong s6 nhiét do ta s& lap cac kich ban ting giam theo don vi nhu +1'C, +2'C, -1'C va 2' C.

Kich ban co s& s& duoc thiét lap dya trén dir liéu thyc té v& khi hau, dat dai va tdp quan canh tac cla ca
ba mua vu trong trong mot nim tai huyén Cai B¢, tinh Tién Giang. Cac yéu t sau day c6 thé anh huong
dén luong khi thai CHyva N,O.

Trong két qua ddu ra, ngoai viéc dung don vi kgC/ha dé dinh luong khi thai CH4 hay kgN/ha @& dinh
lwrong N»O ta con dung don vi kgCO; quy dbi/ha (kgCO» equivalent/ha hay CO»e) thudn tién ding cho
vi€c dinh luwong moi loai khi thai nha kinh. Pay 1a mdt thuat ngir dé mo ta cac loai khi nha kinh khac nhau
bang mot don vi chung. Pi voi mdi loai loai khi nha kinh véi dinh lwong bat ky, COae biéu thi luong
CO, s& c6 tac dong nong 1én toan cau tuong dwong (Brander, 2012). Mot lrong khi nha kinh ¢é thé dugc
biéu thi dudi dang don vi COse bang cach nhan lugng khi d6 voi chi s6 GWP (Tiém ning giy nén hiéu
rng nong 1én toan cau-Global warming potential) ctia n6 (Stocker, T.F et al, 2013). Vi dunéu lkg khi
métan duoc phat ra, diéu ndy c6 thé dugc biéu thi bing 25kg COse (1kg CH4 * 25 = 25kg COse).

Bang 2 Bang thiét ldp cac kich ban trong nghién citu do nhay cam

STT Théng so Pon | Gia tri
dau vao vi thye té Khoang gia tri dé kiém tra dé nhay cam
I | Dirliéu thoi tiét
Nhiét d6 trung °C 28,32 -2 -1 1 2
binh nam
Luong mua trung| Mm 45,22 -20% -10% +10% +20%
binh ngay
II | Pat
Loai dat Pt sét Pat cat PAt thit Pat thit | Dat sét]
pha pha nhe pha cat pha thit
(loam) (sandy (silt loam) Pit (silty
loam) (sandy clay
clay loam)| loam)
Ph 4,6 3,5 4 5 5,5
SOC % 3,93 0,1 1,5 6 10
Phuwong phap
III | canh tac
Tong luwong phan | kg/ha 125 60 90 150 180
u-ré str dung mot 1an1:50 lan1:24 1an1:36 14n1:60 lan1:72
Ve 1an2:75 1an2:36 14n2:54 14n2:90 | 14n2:108
Tong luong phan | kg/ha 500 250 375 750 1000
NPK 20-
20-15 te su dung
mot vu
Thoi gian 10 6 8 12 14
rudn, ngaj .
nu'(')rcg trﬁng Negay
binh m&i lan
tudi-tiéu

Keét qua chay md hinh theo kich ban goc (thuc t€) s€ dugc dung lam dudng co s¢ cho nghién ctru do nhay
cam. Dya vao su chénh léch gitta két qua cua kich ban goc va két qua cua viéc chay cac kich ban udc
tinh, ta s& biet dugc tham s6 nao nhay nhat hay tac dong nhiéu nhat doi v6i su phat thai khi nha kinh CHa
va NzO.

3. KET QUA VA THAO LUAN
3.1 Két qua theo cac tham s thuec té )
Mo phong phat thai khi nha kinh tr canh tac lua nuéc tai xa Hau My Bac B dugc thuc hién trong mot
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nam, bao gém ba vu: vu heé-thu 2017, vu III 2017 va vu dong-xuan 2017-2018. Thoi gian cu thé 1a tr

ngay 5 thang 3 nam 2017, dén ngay 4 thang 3 nim 2018.
3.1.1 Phat thai

35
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20
15
10

@)
°

kgC/ha
(8] w -~ 9] =)} 2

[y

‘\\‘ MH‘\ ‘mHH‘\ 5

B CH4-flux e Temp.(C)

Hinh 3.1 Phat thai CH4 theo ngay trong 1 ndm

Hinh 3.1 tréntrén mo ta lugng khi thai CHy. Nhin chung, di co 15 1an khi lugng phat thai CH, ting dot
bién; dicu nay tuong tmg voi thoi gian tudi-tiéu trong ba vu (ndm lan tudi cho mdi vu). Dit liéu trén ciing
chi ra rang luong khi thai métan cling lién quan mét thiét dén sy thay do6i nhiét do, thoi diém phat thai
CHatang dot ngdt, thuong 13 ¢ thoi diém thay d6i dot bién cua biéu d6 nhiét do. Nhiét do tang cao giup
thuc day hoat dong cua vi sinh vat, thiic day phan hiy va chuyén hoa céc chat.
450
400
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133
145
157
169
181
193
205
217
229
241
253
265
277
289
301
313
325
337
349
361

Ngay
Hinh 3.2 Qua trinh tudi-tiéu nudc duge mo hinh ghi nhan

Hinh 3.2 cho thdy sy lién hé giita su phat thai CH4 va qua trinh tudi-tiéu. M01 quan h¢ nay c6 thé duoc
giai thich v6i cac ddc diém cua viée tao ra khi métan. Pat ngap nudc 1a mot yéu t chinh trong viéc phat
thai khi métan trén rudng Iua, 1a méi truong yem khi thuén loi cho vi khuén sinh métan phat trién.. Trong
vu hé-thu, phét thai khi metan dat mutrc cao nhét cao nhét 1én t&i ~ 6 kgC / ha / ngay, tai vu Il 1a ~ 5 kgC /
ha / ngay va vu déng xuan la ~ 2,5kgC / ha / ngay. Trong ca ba vu mua, lugng khi thai métan cao nhét
trong nira diu cia vu miia va sau d6 giam xubng. Boi vi kénh phat thai chinh ciia metan 1a thong qua cac
cay lua (Kofi K. Boateng et al, 2017).
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3.1.2 N2O emission
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Time of fertilization =====N20-flux === Temp.(C)

Hinh 3.3 Phat thai N2O theo ngay trong mgt nam (kgN/ha)

Biéu dd trén mo ta luong khi thai nha kinh cia N,O trong mét nam canh tac. Cé thé thiy riang luong khi
thai N,O trong vu hé-Thu 2017 va déng-xuén 2017-2018 16n hon so véi vu I11-2017. Cu thé tai mdi thoi
diém bon phan 1an 1, 2 va 4 mdi vu, phat thai N»O tang dot ngot dé tao thanh dinh nho sau d6. Pic bigt,
vao giita 1dn bon phan thi hai (sit dung Urea va DAPB) va thi ba (str dung NPK) trong vu he-thu va
dong-xuan da trai qua sy gia tang dot ngot lugng khi thai N»O. O vu IILc6 hién tugng tuong ty nhung
dinh diém phat thai N,O khong bang hai vu di néu o trén. C6 thé néi rang sy két hop gitra Uré va DAP
(Diamoni photphat)d 1an bon phan thi hai c6 tac dong 16n dén luong khi thai N>O.
(Ghi chii: trong mdi vu lta, 1an bén phan dau tién sir dung Uré, 1an thi hai sir dung Uré va DAP. Lan bon
phan thir ba va thir tu st dung NPK véi lidu lwong khac nhau).
Khi thai N2O dugc sinh ra tir qué trinh phén nitrat hoa trong dat do vi khuin phan nitrat hoat dong trong
diéu kién moéi truong ky khi (Martens, 2005). Qua trinh nay dugc biéu thi trong biéu do dudi day.
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=== (enitrification 0-10cm =—==denitrification 10-20cm denitrification 20-30cm

Hinh 4 Qua trinh phan Nitrat hoa dién ra trong 3 16p dat (0-10cm; 10-20cm; 20-30cm)
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Theo biéu dd nay, qua trinh khir nitrat hoa dién ra chii yéu trén 16p dat mat (0-10 cm) va ménh liét trong
mua dau tién (Muia he-Thu 2017). Tir cac dit lidu trén, co thé thiy ring thoi diém phat thai NoO xay ra
tuong dwong nhu qué trinh khtr nitrat. Nguyén liéu cho qué trinh trén chu yéu 1a cac anion NOs trong dét
va chi yéu duoc tao ra boi qua trinh nitrat hoa dugc mo ta trong so d6 dudi day:
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e pitrification 0-10cm = == nitrification 10-20cm nitrification 20-30cm

Hinh 5 Qua trinhNitrat ho4 dién ra trong 3 16p dét (0 - 10cm, 10 - 20cm, 20 - 30 cm

C6 thé thy ring qua trinh nitrat hoa giy ra boi vi khudn hiéu khi trong dat. Do d6, qua trinh nitrat hoa
nay dién ra trong cc diu kién trai voi qua trinh phan nitrat hoa no6i trén. Khi méi truong dét trd nén
thoang mat, n6 cho phép vi khuan hiéu khi hoat dong, ddn dén qua trinh nitrat hoa dién ra manh mé dong
thoi loai bo qua trinh phan nitrat hoa. Nguoc lai, khi moi trudng dat tré nén yém khi, qué trinh khir nitrat
dién ra manh mé va qua trinh nitrat héa bi triét tiéu. biéu nay dugc minh hoa trong so dd dudi day cta
hai qua trinh trong ciing mot 16p dit (0 - 10cm).
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e pitrification 0-10cm e (lenitrification 0-10cm

Hinh 6 Qua trinh Nitrat hoa va phan Nitrat hod trong cung mdt 16p dat (0 - 10cm)
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3.1.3 Uéec tinh ,phét’ thai GHG tai xa Hau My Bic B (HMBB)
Bang 3 Tong ket lwong khi thai nha kinh tir canh tac lia nuoc trong mot nam (3 vu) tai xa HMBB

Loai khi nha kinh phat thai N,O CH4
Luong khi thai phat ra 17,1kgN/h 293kgC/ha
GWP 8.311 8.208

kgCO, quy do6i/ha kgCOs quy dbi/ha
Net GWP 23.864 kgCO» quy doi/ha

Trong pham vi cua nghién ctru ndy, chi tdp trung vao hai loai phat thai chinh: CH4 va N>O.

St dung md hinh DNDC sau hiéu chinh c6 thé wéc tinh tong lugng khi thai CH, va N>O tir canh tac lua
nudc & xa Hau M§ Bic B. Téng dién tich cua xa la 1997,7ha, trong do6 dién tich lta 1a 72,1% tuong
duong 1.440ha. Gia sir rang diéu kién trong lua & xa 1a twong tw nhau:

- Lugng phat thai CHa4trén mot ha uwdc tinh la 293 kgC / ha hodc theo GWP 1a 8.208 kgCO-/ ha,
luong phat thai CH, & x3 Hau My Bic B sé& 1a 421.920kgC hoic GWP tuong duong 2.872.800kgCOs.

- Tuong tu, lu’(mg phat thai N>O 1 ha 1a 17,1kgN / ha hodc chuyén d6i GWP twong duwong 8311
kgCO,. Nhu vay, tong lugng khi thai N»O cua xd Hau My Bic B s& la 24.624 kgN hoic GWP tuong
duong v6i 11.967.840 kg COs..

Phat thai CH4 6 luu vyc song Vil Gia - Thu Bén & vung cao dya trén sb do thuc té 1a 131,4 kgC/ha/vu va
wdc tinh véi DNDC 1a 153,6 kgC/ha/vu dbi v6i ché do tudi va thoat nudc xen k& (Alternate Wetting-
Drying -AWD). Phat thai & ving dat thip dugc tudi voi ciing mot phuong phép tudi 1a 347,6 kg/ha/vu
dua trén cac quan sat thuc té va 384,2 kg/ha/vuy theo udc tinh cuia DNDC (Ngo Puc Minh et al , 2014). Su
khac biét nay c6 thé duogc giai thich béing su khac biét gitia s6 vu la canh tac trén mot nam tai Vi Gia la
hai vu trong khi ta ddng bang song Ciru Long 1a ba vy. Ngoai ra phuong phap canh tac laa va khi hau tai
dia ban cta hai nghién ctru cling c6 nhiing sy khac biét nhat dinh.

Luong khi thai CHs cia Trung Qudc cao nhit & Hai Nam, T Xuyén, Hé Bic, Quang Dong la >
200kgC/ha/nam. bay 12 noi nguoi dan trong hai vu mdi nam va c6 khi hau 4m ap (kha giong voi Viét
Nam) voéi tinh chat dat dang c6 ham lugng sét cao. Trong khi d6, luong khi thai thdp nhit tir cic tinh
Thién Tan, Ha Béc, Ninh Ha, Liéu Ninh va Cam Tuc 1a <25kgC/ha/nim vé6i khi hau mat mé va chi ¢
mot vu m5i nam (Changsheng Li et al, 2005).

3.2 Két qua nghién ciru d9 nhay cim )
Nhu di dé cap o trén, cic nghién ciru d6 nhay duogc thuc hién véi mé hinh DNDC dé tim ra cac yéu to
nhay cam nhat anh hudng dén khi thai CH,va N,O tir hé théng canh tac ltia nuéc ¢ xa Hau My Bic B,
tinh Tién Gian.

3.2.1 Két qua nghién ctru d9 nhay cam d6i véi phat thai CH4

Sau khi chay m6 hinh véi céc hi¢u chinh khéac nhau cua s6 lidu ddu vao nhu thoi tiét, thong s6 phan tich
mau dét, ké hoach canh tac, cac két qua dugc thé hién qua cac biéu d6 dudi day.:

CH, emission

Z & (Pre+l10%) 729
5 E 259
85  (Pre-10%) 259

& 258
5 (T+2) 330
22 294
g 2 ! 227 20
e (T-2) 201

0 50 100 150 200 250 300 350

kgC/ha

Hinh 7 Két qua phan tich d6 nhay ciia cac yéu t6 thoi tiét dbi voi phat thaiCHA4.
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CH, emission
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Hinh 8 Két qua phan tich d6 nhay cta cac yéu t6 dat voi phat thai CH4

CH, emission
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Hinh 9 Két qua phan tich d6 nhay ciia cac yéu té ctia hoat dong canh tic ddi véi khi thai CH4

Urea
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Két qua cua hoat dong mé hinh DNDC cho thdy hai yéu t6 ¢6 anh hudng 16n nhitnhat d6i véi udc tinh
phat thai CH, 1a nhiét d6 méi truong va thoi gian ngdp lut trude khi twdi. Cu thé, thoi gian ngép lut cang
kéo dai thi luvong phat thai CH4udc tinh cang cao. Khi thoi gian ngdp lut tang thém hai ngay, phat thai
CHa, s€ tang thém 40%. Tuy nhién, khi d¢ dai cia nhitng ngay ngap nudc kéo dai téi 14 ngay thi phat thai
CH. bt dau giam. Ngoai ra, nhiét do ciing anh huéng dén luong khi thai CH, theo ty 18 thuan. Khi nhiét
do trung binh ting thém 1° C thi lugng phat thai CHs udc tinh qua mo hinh sé& ting thém 13,5%.

Cac yéu t6 ctia lwong mura, pH, lugng phén bon chira nito khong anh hudng hoac anh huong khong dang
ké dén phat thai CHa. Yeu t6 lugng mua it anh hudng dén luwong khi thal ty 1€ nhung hiéu Gng nay khong
dang ké. Trong khi yéu t& phan bén va pH c6 hudng nguoc lai, chi sé dau vao cang cao thi phat thai cang
thap.

3.2.2 Két qua nghién ciru d9 nhay cim déi véi phat thii N20O

Dbi voi nhom yéu t6 thoi tiét, twong tu voi lugng phat thai metan, yéu t6 lugng mua khong cé tac dong
dang ké d6i voi lugng phat thai N20 qua md hinh. Trong khi yéu t6 nhiét d6 anh huéng dén lwong phat
thai N2O & murc d6 twong duong vdi lugng phat thai CHa.

N,O emission

_ 37.6
= E (Pre+10%) 38.2
= £ 38.3
RS (Pre-10%) 38.3
38.3
E (T+2) 40.6
g 39.5
2 e T 38.3
£ 37.1
= (T-2) 35.9
0 10 20 30 40 50
kgN/ha
Hinh 10 Két qua phan tich d¢ nhay ciia cac yéu t6 thoi tiét ddi voi phat thai
N,O emission
10 59.9
&) 47.4
S 3,93 38.3
—— 22.3
0,] e 77
i 56.8
50.5
T 38.3
4 32.5
29.3
= Silty Clay Loam 31
- 38.9
b Loam 38.3
= 35.8
= Sandy Loam 38.2
0 20 40 60 80
kgN/ha

Hinh 11 Két qua phén tich d6 nhay ciia cic yéu t6 dit ddi véi khi thai N20
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N,O emission

. 14 days 45.7
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Hinh 12 Két qua phan tich d6 nhay ciia cac yéu t6 ctia hoat dong canh tac ddi véi khi thai N2O

Vi phat thai N,O, ba yéu té c¢6 anh huéng 16n nhat 1a pH va luong phan bon Uré véi ham lugng Nito sir
dung trong mot nam. Trong cac kich ban, ham lugng carbon hitu co trong dét (SOC) bi thay ddi vé6i bién
d6 16n dan dén su chénh léch két qua phat thai cao nhat trong céc yéu tb thir nghiém d6 nhay cam. Chi sb
pH cao ciing c¢6 anh hudng rit 1on. C6 thé thy rang do kiém trong dat cang cao thi phat thai NoO cang
cao.

Tong kétt hai muc trén, c6 thé thiy lugng mua hang ndm va luong phan bén NPK 20-20-15 TE 1a hai yéu
t6 c6 anh huong yéu nhat dén phat thai CH, va N,O.

So sanh véi nghién ctru dd nhay cam cua két qua ude tinh lugng phat thai CH4ttr md hinh DNDC tai Vii
Gia-Luu Vy song Thu Bdn, Viét Nam ta c6 thé thiy co sy anh huong 16n cia cac yeu td nhiét do
(temperature) va s6 lan tugi-tiéu (number of water dramages) (trong bai nghién ctru trén s ngay ngép
nudc trong s6 lan tudi-tiéu ¢b dinh) trong khi ca yéu t6 nhu lugng nura, lwong phan Nito bon khong co
tac dong dang ké (Ngd Ptc Minh et al, 2014).

So sanh véi dir liéu nghién ctu 46 nhay cam cua phat thai CHytai ving Pong Bac Trung Qudc, két qua
clia nghién ciru nay ciing khing dinh nhimng thong s6 nhay cam nhit 1a nhiét d6 va ngay ngép nudc trong
dot tudi tiéu, ngoai ra con c6 mot thong s6 ham lugng sét trong dat. Cu thé 1a luong phat thai CHati 1¢
nghich v6i ham lugng sét trong dat. Va hai nhén té luong mua va luong nito dwoc bén trong phan mot lan
nita lai khong anh huong nhiéu t6i sy phat thai CH, (Yuan Zhang et al, 2012).

So sanh voi két qua phan tich d¢ nhay cam cia cac yéu t6 v6i phat thai N,O. Yéu t6 nhlet do, SOC, pH
ban dau tac dong rat 1on 1én sy phét thai theo  ty 1€ thuén. Trong khi d6 sy tac dong cua yéu tb nito trong
phan bon khéng c6 mot tac dong rd rang. Didu ndy ciing twong dong véi két qua trong bai ludn vin nay
(D. L. Giltrap, K.P. Thakur and A.-G, Ausseil, 2011).

3.3 Thao ludn

Mo hinh DNDC d3 ching minh 13 hoat déng chinh xac ¢ nhiéu qudc gia khac nhau. Bén canh do, ciing c6
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nghién ctru cho thay, mo hinh nay co the ude tinh chinh xéac khi thai nha kinh tir hoat dong néng nghiép
tai Viét Nam tuy s0 luong nghién ctru van con han ché. Vi vay, can thyc hién thém nhiéu nghién ctu vé
ap dung mé hinhnay ¢ nhiéu thoi diém va dia diém khac nhau trong lanh tho Viét Nam.

Mit khac, mé hinh DNDC ¢6 thé dugc sir dung cho cong tac quan Iy dat, ham lwgng Cacbon hitu co trong
dat (SOC), ham lugng hiru co cua dat, lugng nude dugce st dung,... dé nghién ctru va thiét ké mot phuong
phap canh tac t6i wu cho nong dén.

4. LOI CAM ON

Nghién ctru nay nim trong khuén kho ciia dy an Biorist. Dy 4n ndy nham phat trién va tich hop mot cong
ngh¢ tién tién vao viéc san xudt khi sinh hoc tir rom ra & khu vuc néng thon Dong Nam A két hop véi
phat trién bén viing va bao vé khi hau Viét Nam do Bo Gido duc va Nghién ctru Lién bang Dtic (BMBF:
Bundesministerium fiir Bildung und Forschung) tai trg.

Chan thanh cam on sy gitp dd tan tinh cua cac can bg giang vién cta hai truong Pai hoc TU Berlin va
Pai hoc Cong nghiép thanh phé H6 Chi Minh.
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