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Tom tit
San xuat l0a 1a nganh phat thai nhiéu khi nha kinh (KNK) nhiéu nhét trong san xuat
ndng nghiép nhung nd ciing c6 kha nang giam phat thai khi nha kinh théng qua céac bién phap
canh tac. Trong nghién ciru ndy hang loat cac bién phap giam thiéu BDKH duoc gisi thiéu.
Dua vao két qua nghién ctru trén dong rudng, cac bién phap giam thiéu nay duoc mé phong
bing phan mém DNDC va duoc hiéu chinh bang chinh cac két qua do dém ngoai thuc té.
Ngoai ra, d6i v6i nhirng ving bi tac dong manh cia BPKH nhu ngap lut, khd han thi mot s6
kich ban thay ddi cong thic luan canh ciing dugc tinh toan. Két qua tinh toan cho thay: Canh
tac lua c6 luong phét thai KNK cao nhat, nhung dong thoi ciing 13 linh vuc ¢d tiém nang giam
phét thai KNK I6n nhit trong d6 dang chu y dén céc giai phap quan ly va i compost rom ra
(giam phat thai tir 7,3-9,1 triéu tin CO, twong dwong). Ap dung k§y thuat than sinh hoc dugc
danh gia 1a giai phap c6 tiém ning cao trong giam phat thai KNK va ¢6 dinh carbon trong dat,
tang kha ning chdng chiu han. Chuyén dich hé thdng canh téc lda sang cac cdy trong ngoai
laa duoc danh gia 13 giai phap hiéu qua dé giam phét thai KNK nhu chuyén d6i 3 vu lla bap
bénh sang 2 vu IGa chéc dn va nudi trdng thuy san (giam phat thai dén 3,2 triéu tan CO, tuong
duong), két hop lia — dau tuong va ngd s& c6 tiém ning 16n trong giam phét thai KNK ting
nang suat lao dong va hiéu qua sir dung dat.

Tir khoa: Khi nha kinh; DNDC; bién phap giam thiéu, thay di cong thuc luan canh

1. MO DAU

Nong nghiép khong chi lIa nganh chiu taic dong cia BPKH ma con 1a nganh gay phat
thai khi nha kinh (KNK) 16n lam gia ting su ndng Ién toan cau. Canh tac lua, Ién men da co
da stic nhai lai, str dung dat ndng nghiép, quan ly chat thai chan nudi va phé phu pham nong
nghiép 1a nhitng ngudn phét thai KNK Ién. Do vay, tinh toan phat thai KNK tir cac hoat dong
san xuat néng nghiép c6 vai trd quan trong trong viéc xac dinh co ciu phat thai va dé xuat cac
bién phép giam phét thai KNK. Theo théng bao sé 2 cua Bo Tai nguyén va Moi trudng
(VSNC, 2010), hoat dong san xuat ndng nghiép l1a ngudn gay phét thai lwong khi nha kinh Ién
nhét va duoc dy béo tiép tuc ting trong nhimg nam tiép theo. Di véi cac hoat dong san xuit
cua nganh, phéat thai canh tac 10a ngap nudc gay phat thai trén 57% lugng KNK cua ca nganh
do phat thai Ién khi mé-tan (CH,) va 6 xit ni to (N,0), tiép theo 1a cac hoat dong chin nudi do
co cdu chian nudi ngdy cang ting manh.

! Bai viét do TS. Nguyén Xuan Lai phan bién, da dwoc ding trén Tap chi Nong nghiép va Phat trién néng thon
(ISSN 1859-4581), Thang 3/2013

2 Vién Mbi truong Nong nghiép



Bo N6ng nghiép va PTNT di c6 nhiéu hoat dong nham giam luong phat thai KNK
thdng qua céc chinh sach xay dung ndng thén méi, dé &n giam 20% luong phat thai KNK,
tang trudng nganh 20%, x6a doi giam nghéo 20% dén niam 2020 (Quyét dinh 3119, 2011).
Trong chién lugc phét trién xanh qubc gia ciing da xac dinh hoat dong néng nghiép tiép tuc la
nganh c6 tiém niang giam phét thai KNK théng qua céc hoat dong tang luong tich trir carbon,
bao dam an ninh va an toan luong thuc va cac dich vu hé sinh thai.

Mic du trong Nghi dinh thu Kyoto, Phu luc 1 khong ghi Viét Nam 1a nudc bat budc
phai cit giam KNK. Tuy nhién, Viét Nam di phé chuan nghi dinh thu va trién khai cac hoat
dong vé san xuét, trao doi co ché phat trién sach (CDM) va c6 nhiéu hoat dong dé giam thiéu
BDKH thong qua giam phét thai KNK, tuy nhién cac duy an trao d6i CDM chua nhiéu trong
khi tiém nang giam phat thai KNK dé trao ¢6i CDM trong nong nghiép rat lon.

Tur nhiing Iy do néu trén, viéc nghién ctiu xac dinh tiém ning giam phat thai NKN
trong noéng nghiép Viét Nam Ia rat quan trong, dé tir d6 dé xuat cac giai phap giam thiéu
BDKH va gop phan xay dung chién lugc phat trién xanh cua nganh va chinh phu.

II. PHUONG PHAP NGHIEN CUU
2.1. X4c dinh cac bién phap giam thiéu

Céc bién phap giam thiéu c6 thé duoc gisi thiéu nhu mot tién bo ky thuat (vi du hé
théng canh tac l0a cai tién — SRI, than sinh hoc) nhung ciing c6 thé di c¢6 sin trong thuc té san
Xuat va da timg duoc cac nha khoa hoc khuyén céo nhung phan tich & goc d6 ning suat, hiéu
qua kinh té chtr khéng ¢ goc do BPKH vi thoi diém d6 BPKH chua dugce dé cap dén. Cac
bién phép canh tac nay it nhiéu ciing dugc cac nghién ctu danh gia hodc vé mit khoa hoc
chang hién nhién 12 mot bién phéap giam thiéu, d6 1a: 4p dung hé thdng canh tac lGa cai tién
(SRI), & yém khi chat thai trong trot 1am phan hitu co, ap dung bién phép 3 giam, 3 ting
(3G3T); sir dung cac gidng chin sém (ngan ngay), ting cuong sir dung phan bon ammonia
sulphate (SA) thay cho Urea, va ché bién phé phu pham thanh than sinh hoc bon cho cay
trong.

2.2. Tinh toan tiém ning giam thiéu

Tiém ning giam thiéu BDKH duoc tinh toan théng qua viéc tinh toan thai luong KNK
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tir cac hinh thirc canh tac truyén thong va tir cac bién phép canh tac co tac dung giam thiéu
theo cac kich ban st dung dat tir 2010 dén nim 2030, theo céc kich ban BDKH va nudc bién
dang (MONRE, 2011). Thai lwong KNK sau tinh toan tir cac kich ban giam thiéu dugc so
sanh véi thai luong KNK tir canh tac truyén thong.

Hinh 1. So do tinh todn lwong phat thii KNK dwa trén cdc lwa chon carbon thip bing mé
hinh DNDC

Thai lwong KNK duoc tinh todn mé phong bang phan mém DNDC (DeNitrification-
DeComposition; GuideDNDC91, 2007; Li Changsheng, 2005). Mé hinh DNDC dua trén qua
trinh cua thong luong khi nha kinh tir ¢at ndng nghiép, ¢ kha niang du doan tat ca ba khi nha
kinh: N,O, cacbon dioxit CO, va metan CH,, ciing nhu cac khi quan trong khac trong moi
trudng va cac chi sb kinh té nhu san xuét cay trong, bay hoi amoniac (NH3) va nitrat (NO3).

dua trén céc s6 liéu khi tugng (nam tham chiéu 2010 va cac nam 2015, 2020, 2025 va 2030
véi dit lidu khi twong dugc dy bao theo céc kich ban phét thai thap (B1), trung binh (B2) va cao
(A1) theo cong b cua Bo tai nguyén va méi truong (MONRE, 2011). Nam tham chiéu (TC) la
nam c6 sd lidu thoi tiét trung binh cua giai doan nghién cau, sé liu vé dat (theo ban db dat
ca nude voi trén 10 loai dat chinh véi cac dic tinh 1y hoa hoc khéc nhau, sé liéu vé giéng cay
trong, sb liéu vé bon phén, tudi nude va cham soc theo lich canh tac theo cac kich ban canh
tac truyén théng va cac kich ban giam thiéu khac nhau.

2.3. Giam thiéu KNK bang thay d6i cong thirc luan canh

Ngoai nhitng bién phap canh tac 1am giam phat thai KNK nhu trén thi con mot s6 bién
phap thay déi cdng thirc luan canh c6 tac dung giam phat thai KNK ma van dam bao san
luong lwong thye, d6 1a chuyén tir cong thirc 3 vu lGa sang 2 vu lia va 1 vu thay san. Cong
thirc nay ap dung cho nhitng ving bi anh huéng caa 1i lut trong vu 3 tai déng bang séng Ciru
Long; chuyén 1 sb dién tich lta trén cao c6 kho khan vé tudi sang cac cdy trong can c6 nhu
cau nudc it hon nhu ngd, dau tuong. ..

III. KET QUA VA THAO LUAN
3.1. Cac bi¢n phap canh tic gizm thiéu
3.1.1. Hé thang canh tac lGa cdi tién (SRI):

SRI ¢6 thé coi nhu 1a k¥ thuat tién tién nham tdi uu héa lgi ich méi truong dé phat
trién nhu cdy ma non, cdy thua, bon it phan dam va tudi nudce tiét kiém. Mot trong nhitng noi
dung co ban va quan trong cia SRI 1a thay doi vé ky thuat tuéi nuéc (SRI website). Trong
canh tac SRI, IGa phat trién trong diéu kién khong ngap nudc lién tuc, nudc duoc rat hét trong
thoi gian gitra vu va két hop tudi kho, w6t xen k& lam cho dat thoang khi. Dat chuyén doi tir
diéu kién ky khi sang diéu kién hao khi. Qua trinh nay s& giam kha nang sinh khi CHy, nhung
c6 thé s& lam gia ting phat thai N,O tly thudc vao mirc do sir dung phan dam va hé sé su



dung phan dam. Nhan rong SRI s& gip nhiéu thach thic vé dién tich canh tac do doi hoi cao
vé diéu kién tudi tiéu va yéu cau luong lao dong 16n do vay s& gay nhiéu khé khin cho nong
dan trong viéc cham soc, tuan thu cac quy trinh, kha ning ap dung may moc han ché trong khi
lao dong ndng nghiép ngay cang it do su chuyén dich lao dong sang cac linh vuc phi nong
nghi¢p (Dobberman, 2004).

SRI duoc gidi thiéu vao Viét Nam tir naim 2007 nhung da phat trién nhanh chong va
dién tich canh tac IGa cai tién (SRI) da dugc mé rong lién tuc. Hién tai, ca nudc da canh tac
trén 185.000 ha lua theo k¥ thuat canh tac SRI, chu yéu phan bd ¢ cac tinh ving dong bang
séng Hong (bang 1)

Bang 1: Hién trang dién tich &p dung SRI tai cac tinh (ha)

TT Tinh Di‘-;’:]';)ich TT Tinh Di%;]';)kh
1 | Pién Bién 172,00 | 12 | Ninh Binh 12.000,00
2 | Lao Cai 504,00 | 13 | Thai Binh 32.000,00
3 | BicKan 101,00 | 14 | Nam Dinh 25.410,00
4 | YénBai 246450 | 15 | Hai Phong 20,00
5 | Hoa Binh 30,50 | 16 | Nghé An 11.300,00
6 | Thai Nguyén 1.919,00 | 17 | HaTinh 9.000,00
7 | Pha Tho 5.900,40 | 18 | Vinh Phuc 500,00
8 | Bic Giang 9.854,00 | 19 | Lai Chau 6,00
9 | HaNoi 44.085,70 20 Tuyén Quang 45,00
10 | Hung Yén 9.750,00 21 Quang Nam 3,10
11 | Ha Nam 20.000,00 Tong sb 185.065,20

Ngudn: (PPD, 2011)

3.1.2. Uyém khi:

Chét thai trong trot hién nay chu yéu dugc dot gay 6 nhidm mai truong va 1a ngudn
phat thai KNK 16n, anh huong dén sic khoe cong dong ciing nhu lam thét thoat lugng carbon
(Bachman, 2009). Chat thai trong trot du thira duoc thai truc tiép ra méi trudong anh huong
tiéu cuc dén ham lugng dam c6 sin trong dat va qué trinh phat trién ciy lua. Qua trinh dé phu
pham trong trot trén ddng rudng hodc dét déu gay phat thai KNK. Cay vii rom ra ciing 1a
nguyén nhan phan huay hitu co yém khi, s& dan dén phat thai khi CH,4 va gay doc t cho ré cay
lGa & c&c thoi vu canh tac tiép theo. Quan ly tot hon chét thai trong trot nhu sir dung 1am phan
bon hitu co qua hinh thic u yém khi khéng nhiing tranh duoc phét thai KNK ma con giam
dugc céc chi phi do anh huong cia dbt rom ra dén sic khoe cong ddng, giam qué trinh phén
haty hitu co va mat ham luong dinh dudng (mang ton that vé kinh té).



3.1.3.Bagiam, ba tang:

3G3T c¢6 hiéu qua tdt trong viéc giam phét thai KNK va ngdy cang duoc nhiéu tinh
trién khai ung dung. Nguyén nhan chinh dan dén giam phat thai KNK cua canh tac theo mo
hinh 3G3T la do giam lugng bon phan dam lam giam phéat thai N,O trong cac giai doan phéat
trién cua cay trong. Theo théng ké thi riéng Pong Nam Bo va dong bang séng Ciru Long da
c6 khoang 713.000 ha lta dugc canh tac theo ky thuat 3 giam, 3 tang (Bang 2)

Bang 2. Dién tich canh tac lUa 3 giam, 3 ting nam 2011

TT Tinh Dién tich (ha) TT Tinh Dién tich (ha)

1 Kién Giang 700 | 10 An Giang 497.352
2 Bac Liéu 81.000 11 Vinh Long 145
3 | BinhThuan 30| 12 | CanTho 115.110
4 | Hau Giang 900 | 13 Bén Tre 2
5 Long An 1123 | 14 Tra Vinh 1.437
6 | Ninh Thuan 30| 15 | DBdng Nai 7
7 | BR-VT 10.941| 16 | Ddng Thap 3.363
8 Séc Trang 120

9 | Tién Giang 700 Tong dién tich 712.960

Ngudn: (PPD, 2011)

3.1.4. Sirdung c&c giong chin sém (ngdn ngay):

Ung dung cac gidng ngan ngay lam cho thoi gian c6 cay lua trén mat ruong ngan do
d6 1am giam duoc thoi gian ngap nude trong qua trinh sinh truéng, phét trién caa cay trong va
lam giam muc d6 phat thai CH, trén ddng ruong. Cong tac chon tao giong méi da duogc cha
trong ¢ nudce ta tir rat 1au va da c6 rat nhiéu thanh tyu, rat ngan thoi gian sinh truong cua lla
tir 175 ngay véi gidng lua xuan dai ngay xuéng chi con 130 ngay trong vu Xuan va cd thé sé
con ngan hon, mdi ngay rat ngin di s& 1am giam di mot ngay phét thai KNK, do vay ching ta
khéng nhitng da rat ngan duoc thoi gian sinh truong ciia lta ma trong tuong lai s& con rit
ngan hon nira.

3.1.5. Tang cuong sir dung phan ammonia sulphate (SA) thay thé urea:

Muc tiéu cua céc giai phap giam su tich tu phan dam, nguyén nhan chinh gay phéat thai khi
N20. (NH4),SO,4 dugc danh gia la c6 kha nang giam phat thai N,O so vai st dung phan uré,
giam duoc tac hai ddi véi cay trong (Linquist et al, 2012).

3.1.6. Sur dung than sinh hoc:
Phé phu pham sau thu hoach c6 thé dugc nhiét phan véi nhiét o cao trong diéu kién
yém khi dé san xuét than sinh hoc c6 ham lugng carbon tir 40-50%. Than sinh hoc ¢6 ham
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Phét thai CH, tir canh tac 3 giam 3 ting duoc so sanh véi canh tac truyén thong va
biéu dién trén Hinh 2. D thi ciing cho thiy phat thai CHy4 thuc sy giam manh khi 4p dung
bién phap 3 giam 3 ting vi trong d6 ¢ 1 yéu té anh hudng truc tiép dén giam phét thai N,O Ia
giam bon dam.
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Hinh 3. Phdt thai CH4 va N,O tir rudng lita theo cdc kich ban khac nhau
Trong cac giai phap giam phat thai, i compost duoc danh gia 1a giai phap c6 tiém ning
cao nhit trong giam phat thai KNK, tiép d6 1a bién phap canh tac 3G3T. Két qua nay hoan
toan hop Iy vi  yém khi sinh khi cay trong dan dén qué trinh tich trir carbon cao va giam
phat thai KNK do han ché dugc luong rom ra bi dét. Canh tac theo k§ thuat 3G3T gilp nang
cao hiéu qua str dung phan dam nham giam duoc lugng phan dam mat di, nguyén nhéan chinh
gay phét thai N,O. Tiém ning giam phat thai KNK duoc tinh todn sau khi trir luong phat thai
ctia canh tac truyén théng cho canh tac giam thiéu va duoc trinh bay trong Bang 3.
Bang 3. Tiém ning giam phat thai KNK tir cac k§ thuét canh tac véi quy mé xac dinh
(nghin tan CO, twong dwong giam)
| e o Nim Quymo
N Tén giai phap (% dién
trong 2010 2015 2020 2025 2030 | tich)
Lda U Compost 7.343,97 9.078,29 | 9.431,50 9.360,07 9.145,47 50,00
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Cay N Nim Quy mo
2 Tén giai phap (% dién
trong 2010 2015 2020 2025 2030 | tich)
Than sinh hoc 4.462,11 3.755,06 | 4.145,07 4.064,42 5.545,52 50,00
3G3T 8.194,29 7.230,52 | 7.577,42 7.481,54 7.306,42 51,00
NH;SO, 8.980,70 7.858,27 | 10.976,27 8.485,45 8.407,50 100,00
SRI 1.558,61 1.304,26 1.468,99 1.464,82 1.471,38 31,00
Céc gibng ngén ngay | 7.081,66 | 9.633,38 | 11.173,88 | 6.618,44 | 9.03538 | 100,00
3.3. Mt s6 kich ban thay déi cong thikc luan canh
Bang 4. Tiém ning giam phat thai KNK tir cac cong thic luan canh méi (nghin tan
CO.e giam)
A Nam 8 (O
C?y Tén gidi phap Ql,{y n’10 (%
trong 2010 2015 2020 2025 2030 | dién tich)
Thay | 2 lta + thay san 3.257,78 | 2.985,46 3.021,17 | 2.984,72 | 2.935,43 600,000 ha
gg;g 2 l0a sang ngd-lda-ngd | 57,48 51,74 53,13 52,29 51,57 20
thiee | 2 lna chuyén sang
luan ngo-dau tuong 1.363,44 538,27 1.301,80 | 4.376,07 | 4.183,74 10
canh 2 laa chuyén sang lta-
dau trong-ngd 1.647,63 650,68 579,40 | 1.380,43 630,33 10,00

Tiém nang giam phat thai KNK trong san xuat lta vuot xa kha ning giam phat thai
KNK cua céc loai cdy trdng khac (Bang 4). Chuyén dich tir canh tac IGa sang cac cay trong
khac rat c6 y nghia trong giam phat thai KNK. Pic biét, chuyén doi tir 3 vu lGa sang 2 lda va
thity san c6 tiém ning giam phat thai dén 3,2 triéu tan CO, twong duong (CO2e). Chuyén doi
tir hai vu l0a sang mot vu laa va ngd/dau/dau trong hodc sang cac cdy trong can ciing cb tac
dong tuong tu vé giam phat thai KNK.



IV.KET LUAN

Canh tac lta c6 lugng phat thai KNK cao nhit, nhung ddng thoi ciing 1a linh vuc cé

tiém ning giam phét thai KNK 16n nhit trong d6 dang chi ¥ dén cac giai phap quan ly va u
compost rom ra dd giam phét thai tir 7,3-9,1 triéu tin CO, twong duong. Ap dung k§y thuat
than sinh hoc dwoc danh gia 1a giai phap c6 tiém ning cao trong giam phét thai KNK va ¢
dinh carbon trong dat, ting kha ning chdng chiu han.

Chuyén dich hé théng canh tac lGa sang cac cdy trong ngoai lta duoc danh gia 1a giai

phap hiéu qua dé giam phét thai KNK nhu chuyén d6i 3 vu lGa bap bénh sang 2 vu lda va nudi
trong thuy san; két hop lia —dau tuong va ngd sé ¢6 tiém ning 16n trong giam phat thai KNK
tang ning suit lao dong va hiéu qua st dung dat. Dic biét, chuyén doi tir 3 vy l0a sang 2 lda
va thuy san c6 tiém ning giam phat thai dén 3,2 triéu tin CO, twong duong (CO-e).
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SUMMARY

Potential to mitigate GHG emissions from rice production in Vietnam
Mai Vin Trinh, Tran Vin Thé, Bui Thi Phwong Loan

Rice production is the biggest contribution on green house gas emission in agriculture
but it has also the highest climate change mitigation capacity throught out the mitigation
measures. In this research, various mitigation cultivation measures were introduced. Based on
field observation, these measures were simulated using DNDC model and calibrated using
measured data. In addition, land use types at regions where strongly impacted by climate
change such as flood, drought were changed to the new crop partterns. Research result
showed that rice cultivation has highest GHG emission and climate change mitigation
capacity. In which composting rice straw is significantly reduce GHG emission. Biochar is the
high potential of climate change mitigation and store carbon in the soil and improve drought
tolerable. Changing of rice land into non-rice land are considered as the useful measures for
reducing GHG emission, that measures are changing from triple rice into double rice and
aquaculture, from poor irrigation double rice into rice — soybean — maize.

Keywords: Green House Gas, DNDC, mitigation measure, change crop rotation
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