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11. T6m tit cac két qua méi ciia ludn an:

- B3 diéu tra, khao sat va danh gia dwoc hién trang san xuét IGa va phan bon cho lda tai
tinh Nam Dinh, xay dung duoc dit liéu vé cac diéu kién tu nhién (dat dai, khi hau, nudc tudi) va
canh tac lGa phuc vu cho tinh toan, md phong phat thai tai 2 diém thi nghiém va trén toan tinh.

- M6 hinh DNDC khi ap dung dé tinh luong phat thai KNK trong canh tac lua nudc co
su twong quan 16n khi déi chiéu véi s6 liéu do dac thyuc té trén dong ruong tai Nghia Hung va
Hai Hau, vi vay, thich hop dung dé md phong luong phat thai cho cac loai dat tuong tu voi cac
diéu kién khi hau khac trén toan tinh Nam Dinh.

- Pa quan tric va mo phong luong phat thai khi CH, va N,O tir hé canh tac lta nudce tai
Nam Dinh. Lugng phat thai KNK trong canh tac lGa phu thudc rat lén vao dic tinh cua céc loai
dat. Trong d6, dat phu sa c6 thanh phan co gidi nhe cho mirc phat thai cao nhét, trung binh hon
27.000 kgCO,e/ha/nam, phu sa thanh phan co giéi nang c6 mac phét thai thap nhat, trung binh
khoang 12.000 kgCO,e/ha/nam.

- Str dung phan dam cham tan urea 46A+ (dam vang) hay urea +NEB26 (dam xanh) v&i
lidu lugng twong tng bang 75% va 50% luong bon thong thuong khong lam giam ning suat
laa trén dat phu sa va phi sa nhiém min ving dong bang séng Hong, Vi vay gian tiép lam giam

chi phi cho viéc str dung phan dam ciia nong dan. Phan dam cham tan khong lam giam dang ké



lwgng CH4 phat thai trong canh tac lia nhung lai 1am giam dang ké phat thai N20, dic biét 1a
Urea 46+, giam 1,2 - 1,4 lan so voi dam thuong trén dat phd sa nhiém man trong vu xuan va
42,7% trong vu mua.

- H3n hop phan NPK két hop phan @ va than sinh hoc cho ning sut thuc thu cao hon
cong thirc chi co NPK (d6i chiing) tir 0,72 - 1,01 tan/ha (13,0 - 17,4%) d6i v6i vu mua va tang
0,26 - 0,44 tan/ha (3,6 - 4,7%) d6i véi vy xuan. Cac vat liéu hitu co lam tang phat thai KNK,
dac biét la CH4, tuy nhién, khi ap dung thém TSH s& lam giam phat thai cta phan hitu co.
Trong dinh hudng phat trién nganh néng nghiép hitu co, viéc st dung phan bén hiru co 1a mot
phan khong thé thiéu nhung dong nghia vai viéc s& lam ting phat thai tir san xuat lda. Vi vay
TSH Ia mot lwa chon két hop vira dé giam phét thai trong canh tac hitu co, vira ting ning suat
va cai tao dat.

12. Kha niing ing dung thue tién:

- Canh tac lGa Nam Dinh dang chuyén dich theo huéng tham canh cao, phan v co van
duoc str dung chi yéu trong trdng lda véi luong bén cao, tham chi cao hon so véi khuyén cao
gay lang phi va 6 nhiém mai trudng, trong khi phan hitu co ap dung con rat han ché va ngay
cang giam ca vé ty 1é ho bon va luong bon. Hiéu dugc tac dong cia BPKH dén san xuat Ia
dia phuong, hau hét nguoi dan déu san sang tiép nhan cac bién phéap khoa hoc ky thuat mai dé
thich wng va giam thiéu bién do6i khi hau.

- Nghién ciru da ap dung mé hinh DNDC dé tinh luong phat thai KNK trong canh tac
laa nudc trén qui md tinh va tich hop véi hé théng thong tin dia 1y dé xay dung ban d6 phéat thai
KNK cho tinh Nam Dinh, c6 thé x4c dinh duoc rd rang muac do phéat thai tir canh tac 10a tai ting
huyeén, x&. Tir ban do nay, cac nha khoa hoc va quan ly 6 thé dé xuat nhiing bién phap giam phéat
thai KNK thich hop.

- Phan dam cham tan khdng hd trg nhiéu dén giam phat thai CH, trong rudng laa & ca 2 vu
thi nghiém, song lai 1am giam dang ké phat thai N,O. St dung phan bon cham tan vai liéu luong
dam thap hon liéu lugng ndng dan st dung thong thudng tir 25-50% song khéng lam giam ning
Suat, thé hién vai trd cua cac chat tc ché hoat dong caa men urease vira tiét kiém chi phi cho néng
dan vira giam phét thai KNK, han ché 6 nhiém nguén nudc mat va nudc ngam.

- BOn céc loai vat liéu hitu co (phan 1, than sinh hoc) c6 anh hudng rd rang dén phét thai
KNK, tuy nhién, khi ap dung két hop véi than sinh hoc sé& tang hiéu qua phan hitu co, cai thién
chat lugng dat va giam phat thai so véi chi sir dung phan hitu co
13. Cac hwéng nghién ciru tiép theo:

- Tiép tuc cac nghién ctru lién quan dén phat thai KNK cho ving dong bang song Hong.
- Ung dung mé hinh DNDC trong mé phong sy phat thai d6i véi cac ché d6 bén phan va tudi
nudc khac dé tim ra phuong thirc canh tac t6i wu
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11. Summary of the new findings of the thesis

- Investigated, surveyed and assessed the status of rice production and fertilizer usage in
Nam Dinh province, built up natural conditions data (soil, climate, irrigation...) and rice
cultivation to calculate and simulate emissions at two pilot sites and throughout the province.

- DNDC model when applied to calculate the amount of GHG emissions in paddy rice
cultivation is highly correlated when compared with actual field measurement data in Nghia
Hung and Hai Hau, so it is suitable for emission simulation for similar soils with other climatic
conditions throughout Nam Dinh province.

- Observed and simulated emissions of CH4 and N,O from paddy rice cultivation in Nam
Dinh. The amount of GHGs emission in rice cultivation greatly depends on the characteristics
of the soils. In particular, alluvial soil has a light mechanical composition for the highest
emissions, an average of more than 27,000 kgCO,/ha/year, heavy alluvial component has the
lowest emissions, an average of about 12,000 kgCO,¢/ha /year.

- Use urea-slowly fertilized fertilizer 46A + (orange urea) or urea + NEB26 (green urea)
with the dosage equal to 75% and 50% of the conventional fertilizer without reducing the rice
yield on the alluvial and alluvial soil saline water in the Red River Delta, thus indirectly
reducing the cost of nitrogen fertilizer use by farmers. The slow-release nitrogen fertilizer did
not significantly reduce the CH, emission in rice cultivation but significantly reduced the N,O
emission, especially Urea 46+, down 1.2 to 1.4 times the normal nitrogen in the alluvial saline
soil in spring crop and 42.7% in the summer crop.

- Mixed NPK fertilizer with compost and biochar has higher yield than NPK (control)
formula from 0.72 to 1.01 tons/ha (13.0 - 17.4%) for the summer crop and increase from 0.26
to 0.44 tons/ha (3.6 - 4.7%) for the spring crop. Organic materials increase GHGs emission,



especially CH,4, however, when combined with biochar, it will reduce the emission of organic
fertilizer. In the direction of developing the organic agriculture, the use of organic fertilizer is
an integral part, but it means that the GHGs emission will be increased in rice production.
Therefore, biochar is a combined option to reduce emission in organic farming, while
increasing productivity and improving soil quality.

12. Paratical applicability, if any:

- Nam Dinh paddy rice cultivation is shifting towards high intensification, inorganic
fertilizers are still mainly used very much, even higher than recommended. It cause waste and
environmental pollution, while applied organic fertilizer is very limited and increasingly
reduced both in the percentage of households applying and fertilizing. Understanding the
impact of climate change on local rice production, most people are ready to receive new
scientific and technological measures to adapt and mitigate climate change.

- The study applied the DNDC model to calculate the amount of GHGs emission in wet
rice cultivation on a provincial scale and integrated with the geographic information system to
build a GHGs emission map for Nam Dinh province, which can be verified. clearly identify the
emission level from rice cultivation in each district and commune. From this map, scientists
and management can propose appropriate measures to reduce GHGs emission.

- Slow-released nitrogen fertilizer did not support much to reduce CH4 emission in rice
fields in both experimental crops, but significantly reduced N,O emission. Using fertilizer
slowly soluble with a protein dose 25% lower than conventional farmers use but does not
reduce productivity, demonstrating the role of inhibitors of urease enzyme activity, it could not
only save money for farmers, but also have reduced GHGs emission and pollution of surface
water and groundwater.

- Applying organic materials (compost, biochar) has a clear effect on GHGs emission,
however, when applied in combination with biochar, will increase the efficiency of organic
fertilizer and improve quality. Soil and emissions are reduced compared to using only organic
fertilizer

13. Further research directions, if any
- Continuing studies on GHGs emission for the Red River Delta.

- Application of DNDC model in simulation of emission for other fertilizer and irrigation
regimes to find the optimal farming method
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