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VN are deficient in some typical macro and medium-nutrients (K, S) and micronutrients (B, Cu). To balance for
these nutrients deficiencies, it is necessary to apply 90 kg K + 30 kg S + 0.25 kg B + 2.5 kg Cu per ha. To improve
the physio-chemical properties of sandy soils, bentonite is one of the soil amendments helping to increase water
holding capacity, increase CEC, leading to increase crop productivity. Adoption of enhanced irrigation technologies
(sprinkler + mini-pan for peanut; dropping + mini-pan for mango) saved 30 - 70% amount of water as compared to
traditional irrigation methods of farmers; increased crop yield (peanut, mango) from 12 to 30%; increased economic
efficiency from 20 to 70%. Assessment of groundwater quality in some coastal areas (Ninh Thuan and Phu Yen
provinces) showed that excessive uses of inorganic fertilizers, residues from livestock farms and flooding irrigation
were the main reasons causing the pollution of groundwater.
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XAY DUNG BAN PO PHAT THAI KHI NHA KINH TREN DPAT PHU SA TRONG LUA
VUNG BAC TRUNG BO
Nguyén Van Thiét!, Bui Thi Phuong Loan’
TOM TAT
Nghién ctiu nay trinh bay két qua x4y dung ban d6 phat thai khi nha kinh (KNK) thong qua ky thuit GIS
tli két qud mo phong phat thai khi nha kinh CH,, N,O (GHG) tli dat canh tdc lGa trén dat phu sa ctia khu vuc
Béic Trung B¢ theo mo hinh tinh toan (DNDC). M6 hinh da dugc hiéu chinh va tham chiéu véi s6 liéu quan
trdc phat thai thuc dia tai tinh Quang Tri, Nghé An va Thiia Thién - Hué. Nghién ctu ciing du bdo phét thai
KNK tu dét laa cho khu vyc nay dén nam 2030 bang cach st dung di liéu dét, khi hau, st dung dt va co s6 di
liéu quén ly canh tac laa, kich ban khi hdu va nudc bién dang cho Viét Nam ctia Bo Tai nguyén va Moi trudng
ndm 2016. Két qua nghién ctiu cho thay, lugng phat thai KNK trong vu Mua c6 xu hudng cao hon vu Xuan tai
cac tinh Quéang Binh, Quang Tri va Thua Thién - Hué. Ha Tinh, Nghé An va Thanh Hod phat thai vu Xuén lai
cao hon vu Mutia. Du bao dén nam 2030, Thiia Thién - Hué c6 phat thai KNK cao nhét (tuong duong 11,512 tin
CO,/ha) va Nghé An phat thai KNK thdp nhat. Ngoai ra, phat thai KNK tii 6 tinh 6 khu viic Bac Trung B nuéc
ta c6 xu huéng tang vao nam 2030.
T khoa: DNDC, dat phu sa trong lua, GHG

I. PAT VAN BPE
Tinh trang phat thai KNK ti hoat dong san xuat

Hién nay, c6 rat nhiéu moé hinh dugc st dung
dé mo phong va tinh toan phét thai KNK nhu: M6

cua cac nudc trong nhiéu ndm qua da gay ra hiéu
ting nha kinh trén pham vi toan cau va hon thé niia
lam cho khi héu trai dat thay d6i, nudc bién dang,
thién tai, dich bénh ngay cang nhiéu hon (Nguyen
Hong Son et al., 2014). Nong nghiép Viét Nam dang
tiing ngay phai d6i mit v6i nhiéu rui ro ti bién déi
khi hau (BDKH), dac biét trong diéu kién Viét Nam
la 1 trong 5 nudc chiu anh hudéng nang né nhat
ctia BDKH. Theo bdo cdo kiém ké KNK cta Bo
Tai nguyén va Mdi trudng, néng nghiép Viét Nam
dong gop 43,1% vao téng lugng phat thai KNK
cua Viét Nam (Ministry of Natural Resources and
Environment, 2010).

hinh phat thai Metan (MEM), Phat thai Metan tu
hé sinh thdi laa (MERES), Cong cu cin bing carbon
EX-Ante (EX-ACT), mo6 hinh nong nghiép va su
dung dat (ALU)... M6 hinh DNDC la m¢t mo6 hinh
dugc ap dung rong rai trén thé giéi d€ tinh toan
phat thai tu rudong lua. Nguyén ly mé phong dua
trén nén cacbon (C), nito (N) va cdc qua trinh sinh
dia hoa trong hé sinh thai nong nghiép. M6 hinh
nay c6 thé dugc su dung dé du dodan sinh trudng
cay trong, nhiét do dit, do &m, cacbon trong dat, va
su phét thai khi nha kinh bao gom N,O, NO, NH,,
CH, va CO,

'Vién Mo6i truong Nong nghiép
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Tinh toan phat thai KNK ti cac hoat dong san
xudt néng nghiép c6 vai tro quan trong trong viéc
xac dinh co cdu phat thai va dé xuat cac giai phap
giam phat thai KNK. Tuy nhién, cac nghién ctiu
vé phét thai KNK trong canh téc lia cho ving Béc
Trung B¢ con han ché. Nghién ctiu nay c6 muc tiéu
xay dung ban d6 phat thai KNK va dy bao phat
thai trong canh tac lda trén dat phu sa tai ving Bac
Trung Bo t&i nam 2030.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctiu
- bat: Dt phu sa trong Lia vung Bic Trung Bo
- Lua: Giéng lua Khang Dan 18
- Phéan bon: NPK hén hgp 16:16:8

2.2. Phuong phap nghién citu

2.2.1. M6 hinh DNCD

M6 hinh DNDC la mé hinh sinh dia héa trong
dat, cho phép du bdo lugng cacbon dugc git lai
trong dat, ham lugng dam bi mat va su phat thai

Ban b
slr dung dit

!

Ban dd don
vj str dung
dat
Iy

Xay dyng
DNDC

Ban db dat

S8 liéu khi
hdu

Quan tric: Nang
sué't. CHa, N;O,...

mot s6 KNK nhu CO,, CH, tli cdc h¢ sinh thdi nong
nghiép. M6 hinh dugc xay dung véi cac thong s
dau vao gom cac thong s6 vé tinh chat ly héa cua
dat, diéu kién khi hiu nhu nhiét do, d6 &m, thong
sO vé cay trong nhu lich gieo trong, thu hoach,
phuong thtic cham bén (DNDC Guideline, 2012 -
University of New Hampshire).

Ciu truc ctia mo hinh gém: hgp phan phu mo
hinh khi hau, dat, cay trong va m6 hinh con vé phan
hty duing dé danh gia nhiét do, do 4m, thé oxy hoa
khii ctia ddt va qua trinh chuyén hoéa trong dat,
ndng sudt cay tréng, uéc lugng ham lugng cacbon
dua vao dat tli cac cay trong. Cac thong s6 nay chiu
su tac dong cua dac trung khi hau, dat, cay trong va
hoat déng ctia con ngudi. Hgp phéan thu hai gom
mo hinh con v€ nitrat héa, khti nitrat va mé hinh
con vé oxy héa kht nham udc lugng sy phat thai
cac khi CO,,CH,,NH,,NO, N,O, N, tti cic hé canh
tac nong nghiép. M6 hinh DNDC nham m6 phong
lai méi quan hé gitia cac chu trinh sinh dia héa
cacbon, nito va cac yéu t6 sinh thai (Hinh 1).
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Hinh 1. So d6 tinh todn lugng phat thai KNK dua trén cic lua chon cacbon thép bang mé hinh DNDC

Cac di liéu dau vao: Cac dii liéu vé khi tugng
thay vin (nhiét do, lugng mua, téc do gio, buc xa
mat troi, do dm); cac dii liéu vé canh tac (gidng, thoi
gian gieo cdy, thu hoach, bén phan, tuéi nuéc, quan
ly mua vy, cé hai); cac di liéu vé dat dai (loai dat,
pH, d6 x6p, d6 man, ham lugng OC, NO,, NH *),
kich ban BDKH ctia B¢ Tai nguyén va Moi trudng.
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Céc dii liéu dau ra: M6 phong su phat thai KNK
(CH,, N,O) theo ngay trong nam va ndng sudt tiém
ndng cla cy trong.

2.2.2. Phuong phdp hiéu chinh mé hinh

Dbé hiéu chinh m6 hinh, mau khi phéat thai tu
ruong lua dugc lay trong vu Xudn va vu Mua ti
2015 - 2017 tai cac tinh Quang Tri, Nghé An va
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Thiia Thién - Hué bing phuong phap budng kin.
Budng thu khi c6 kich thudc dai x rong x cao lan
lugt la 0,45 m x 0,4 m x 0,9 m. Trong budng thu khi
c6 gan nhiét ké, hai quat dao khi dé€ diéu khién ap
sudt, 6ng nhua v6i duong kinh 1,5 mm d€ duy tri ap
sudt khi gitia bén trong va bén ngoai ctia hop. Mau
khi dugc lay trong khoang thai gian tii 8 gio dén
10 gio¢ sang. Mau khi dugc rat bang xi lanh 60 mL
sau 10 phat dong nap hop (& cac thoi diém 0, 10, 20,
30 phat). Sau mdi lan &y mau, ghi chép nhiét do
trong hop, thoi gian 14y mau va muc nudc trong
rudng. Cac thong s6 do dac tai hién trudng; mau khi
thu dugc mang di phén tich d€ hiéu chinh mé hinh
va tham chiéu véi két qua mo phong.

Mau khi dugc ldy tai rudng, moéi tinh moét diém
v6i 3 1an ldp lai, trong 8 giai doan: bén ré hoéi xanh,
bat ddu dé nhanh, dé nhanh r¢, phan héa dong,
phat trién dong, tr6 bong, chin stia va chin sap.

R Z(O, ‘61},. —.‘3]
Koo zE-7

Trong do: O,va P;: cdc gid trj thyc do
O va P: gid tri trung binh ctia chudi so li¢u
thiic do
i=12 3, .. n:chiéudai mdu

banh gia két qua mo phong tii mé hinh dugc
thuc hién thong qua hé s6 xac dinh (R? - Coeflient of
determination). Gia tri ctia R* dao dong tti 0 dén 1,
v6i gid tri gan 1 cho thdy moét sy tuong quan tot gitia
dii liéu mo phong va thuc té. Véi gia tri l6n hon 0,5
dugc coi la c6 thé chip nhan két qua mé phong.

2.2.3. Phuong phdp bdn do, GIS

Trong cach tiép can nay, mé hinh DNDC, tich
hop GIS dugc st dung cho mo6 phéng ving. Toan
bo co sd dii liéu dugc phin chia thanh cac ving
muc tiéu tuong ting v6i moi da gidc hodc 6 1udi ting
voi tiing diéu kién khi hau va dat dai. Do phan giai
cua hé thong da giac hoac luéi phu thudc vao do
phan giai di liéu tho cta di liéu dau vao. Co sa di
liéu ho trg moé phong khu vic trén DNDC bao gom
cac tép dii liéu ban do6 chuyén dé vé dat, tép dii liéu
ban d6 chuyén dé vé khi hau,... Cac tép GIS chua
thong tin vé vi tri, tép khi hau, thudc tinh dét, cac
vung, khu vic va cac phuong phép quan ly canh tac.

Tién trinh m6 phong khu vuc trén DNDC dugc
chay cho tting hé thong canh téc trong méi don vi ludi
trén toan bo mién muc tiéu. Trong mo phong khu vuc,
DNDC doc tat ca di liéu dau vao tii cac tép GIS dugc
dat trude cho tiing 6 ludi va sau d6 t6 chiic lai thong
tin vao cac tép chinh d€ mo phong (Hinh 2).

- Ma sir dung dat Str dung dét
5‘-': 5'-'"3 3 Patlta 2 w
: 2 Bitiia tvy
Dat Loai dat
1 Dat phii sa
bat 2 Dét phui sa cbd
ID | IDsirdyng @at | Sirdung @t | IDG4t| Loai dat
- — [ 1 PAticazvy | 1 | PAtphusa
Hé théng sir 2 1 Pat lua 2 vy 2 | Patphusa
n dung dét 3 2 Datlialvy | 2 |PDétphisach
4 | 2 |Patiatwy | 1 [Patphusach
Bang thudc tinh dir liéu
ID [ 1D sirdyng g4t | Sirdung dat | ID dat Loaiddt | Phat thai N2O | Phat thai CH4
(kg/haindm) | (kg/ha/ndm)
1 1 DAt Ia 2 vy 1 | Patphisa 1.3 629
2 1 DAt lua 2 vy 2 | Pétphusa 1.1 665
3 2 Patloa 1w 2 | Pitphusach 18 605
4 2 Patlia1w 1| Patphusach 24 550

Hién thj ban dé phat thai

/ :

]

Hinh 2. Nguyén ly tich hop két qua mo6 hinh DNDC vao GIS
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2.2.4. Phuong phdp tinh todn phdt thdi KNK

Tinh toan tong ligng CH,, N,O phit thai trong
ca vu (Ad ngay ti khi cdy dén thu hoach) theo cong
thic sau day:

CH, (kg C/ha/vy) = XCH, (mg C/m?/hr) x 24 gi& x Ad /100

N,O (kg N/ha/vy) = ¥N,O (mg N/m*/hr) x 24 gi6 x Ad /100

Duya vao céach tinh ctia IPCC (2007), tinh todn
tiém nang noéng lén toan cau thong qua viéc quy
dai tat ca cac loai khi vé CO, tuong duong (CO_e).
H¢ s6 quy d6i CH, vé CO,e = CH, x 25; hé s6 quy
déi N,O vé¢ CO,e = N,O x 298 (IPCC, Climate
Change 2007).

Téng lugng phat thai KNK tit rung lta dugc tinh
theo cong thtic sau:

GWP = Phat thai CH, x 25 + Phat thai N O x 298
2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién ti thang 01 nidm
2015 dén thang 12 nam 2017 tai cac tinh Bic Trung
Bo tti Thanh Hoba dén Thiia Thién Hué.

IIL. KET QUA VA THAO LUAN

3.1. Két qua kiém dinh mo hinh

Két qua kiém dinh mé hinh dugc so sdnh gitia
két quda mo phong phét thdi CH, va N,O véi két
qua tinh todn tai hién truong d€ hiéu chinh moét s6
thong s6 vé qua trinh sinh dia héa trong dat va sinh
trudng cla cay trong. Két qua sau hiéu chinh mo
hinh dugc thé hién tai hinh 3.
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Hinh 3. Két qua toan phat thdi CH, va N, O tui thyc dia va két qua chay mo hinh mé phong

Két qua tai hinh 3 cho théy, sau hiéu chinh két
qud tinh todn phét thdi khi CH, va N,O gitia m6
phong va tinh todn tai thuc dia c6 tuong quan kha
chat. D6i véi CH, h¢ s6 tuong quan R* = 0,97 va
N,O c6 h¢ s6 tuong quan R* = 0,85.

3.2. Du bao phat thai KNK tai viing Bic Trung Bo
t6inam 2030

Téng dién tich dat gieo trong lua viing Bic Trung
B 1a 702.700 ha, trong d6 dat trong lta vu Xuan la
356.900 ha va vu Mua la 174.700 ha va tdng dién tich
dat trong lta trén dién tich dat phu sa la 305.429 ha

e
(= A

CO;-¢ (tin C/ha/nim)
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Thanh Héa

Nghé An

Lwong ph:t thai KNK trung binh nam 2005-2017
EDéng Xuan EIMua @ TOng cd ndm

HaTinh QuangBinh QuangTri TT.Hué
Tinh

chiém 85% so véi dién tich dat trong lda vu Xuén.
So sanh két qua tinh todn lugng phat thai KNK tai
6 tinh viing Bac Trung B¢ cho thdy, 3 tinh gidp Bac
B6 6 lugng phat thai KNK vu lta Xuan cao hon vu
lta Mua va ngugc lai, 3 tinh gidp Nam Trung B¢ lai
6 lugng phat thai KNK vu lta Mua cao hon vu lua
Xuan, trong d6 tinh Thtia Thién - Hué c6 lugng phat
thai KNK cao nhit viing Bac Trung B6 cho mét don
vi dién tich ca vu Xuan va vy Mua, lugng phat thai
2 vu laa hang nam lén t6i 11,51 tdn CO,e/ha/nam
(Hinh 4).

Hinh 4. Phat thai KNK trung binh giai doan 2005-2017 tai viing Bac Trung B¢
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Két qua tinh toan phat thdi KNK dy bao dén
ndm 2030 dya trén kich ban phat thai thip (RCP4.5)
va kich ban phat thai cao (RCP8.5) dén nam 2030.

-
S
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Hinh 5. Du béo lugng phat thai KNK cac tinh viing Bac Trung B6 nam 2030

So sanh két qua du bdo lugng phat thai KNK
dén ndm 2030 tai 6 tinh vung Bic Trung Bo cho
thdy, lugng phat thai khong c6 su chénh léch nhiéu
6 ca vu Xuan va vu Mua gitia cac tinh, vu Xuan
phat thai dao dong 5,93 - 6,31 tdn CO,e/ha/ndm va
vu lda Mua 4,96 - 6,31 tin CO,e/ha/ndm. Két qua
du bdo phat thai KNK cing thé hién 3 tinh gidp
Bic Bo c6 lugng phat thai KNK vy lda Xuén cao hon
vu lia Mua va ngugc lai, 3 tinh giap Nam Trung Bo
lai c¢6 lugng phat thai KNK theo xu huéng vu lua
Mua cao hon vu lda Xuan, tdng lugng phét thai
2 vu lda ndm 2030 dao dong 10,89 - 12,53 tan
CO,e/ha/nam.

3.3. X4y dung ban d6 du bao phat thai viing Bac
Trung Bo cho canh tac lua trén dit phu sa t6i 2030

Trong giai doan 2015 - 2017: Phat thai KNK cho
ca 2 vu lua 6 6 tinh vung Bic Trung Bo dao dong tu
9,125 dén 11,509 tin CO _e/ha/ndm; cao nhat1a tinh
Thua Thién - Hué va thdp nhat la Nghé An, phat
thai ting cao nhat Nghé An va thdp nhit 1a Thua
Thién - Hué

Phat thai ca nam du bdo cho nam 2030 ctia tiing
tinh dao dong tu 10,887 dén 12,526 tin/ha/nam
trong do lugng phat thai nam 2030 tang so véi thoi
ky 2015 - 2017 trong d6 phat thai ting thap nhat tai
tai Thtia Thién Hué (1,017 tin CO,e/ha/ndm) va cao
nhat tai Nghé An (2,91 tin CO,e/ha/ndm) (Hinh 6).

Luwgng phat thai KNK théi ky 2015-2017 va ndm 2030
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Hinh 6. So sanh lugng phat thai KNK ca trung binh/ndm thei ky 2015 - 2017 va 2030

Lugng phat thai KNK 3 tinh gidp Bac Bo vao vu
lta Xuan cao hon vu lta Mua va ngugc lai, 3 tinh
giap Nam Trung B¢ lai c6 lugng phat thai KNK vu

lta Muia cao hon vu lua Xuén trong giai doan 2015
- 2017 va nam du bdo 2030 (Hinh 7).
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Phat thai KNK trung binh ¢d naim giai doan 2015 - 2017
trén dit phu sa trong l4a ving BTB
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Hinh 7. Ban d6 thé hién lugng phét thai KNK du bdo ndm 2030 vung Bac Trung Bo
va trung binh giai doan 2015 - 2017

IV.KET LUAN

Ban d6 phat thai KNK dugc bién tap, xay dung
trén nén ban d6 don tinh bao gom: ban do dat, ban
do6 dia hinh, ban do khi hau, ban d6 hién trang st
dung dat ty 1¢ 1:50.000. Lép thong tin phat thai
KNK dugc cap nhat tryc tiép trén nén ban do so
da chuin hda thanh co s¢ di liéu GIS dugc luu trit
duéi dinh dang. SHP thuén lgi cho viéc truy xuét va
tich hop co sd dii liéu véi cac chuong trinh mo hinh
héa va mo6 phong.

Luogng phat thai KNK du bdo nam 2030 ctia vu
lta Xuan trén dat pht sa dao dong 5,93 - 6,31 tan
CO,e/ha/ndm, tang lén 0,63 - 1,25 tdn CO,e/ha/nam
so v6i trung binh nam giai doan 2005 - 2017.

Lugng phat thai KNK du bédo dén ndm 2030 ctia
vu lta Mua trén dat phu sa dao dong 4,96 - 6,31 tan
CO,e/ha/ndm, tang lén 0,33 - 1,66 tan COZe/ha/ném
so v6i trung binh ndm giai doan 2005 - 2017. Lugng
phat thai KNK 3 tinh giap Bac Bo vao vu lta Xuan
cao hon vu lda Mua va ngugc lai, 3 tinh giap Nam
Trung B¢ lai c6 lugng phat thai KNK vu lda Mua
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cao hon vu lta Xuén trong giai doan 2005 - 2017 va
nam dy bao 2030.

Lugng KNK phat thai tii dat phu sa trong laa ca
nam (2 vu lua) & 6 tinh ving Bac Trung Bo trung
binh mdi ndm trong giai doan 2015 - 2017 dao dong
9,13 - 11,51 tin CO,e/ha, cao nhat la tinh Thia
Thién - Hué va thdp nhat 1a Nghé An. Du bao phat
thai KNK cho ndm 2030 dao dong tu 10,89 - 12,53
tin CO,e/ha.
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Mapping greenhouse gas emissions on paddy rice alluvial soils in the North Central
Nguyen Van Thiet, Bui Thi Phuong Loan

Abstract

This study presents GHG emissions mapping using GIS techniques for the simulation results of CH, and N,O
(Greenhouse gas) emissions from rice cultivation alluvial soils of the North Central Region of Vietnam according
to the De-nitrification and Decomposition (DNDC) model. The model was calibrated and validated with field
observation data in Quang Tri, Nghe An and Thua Thien Hue province. The model was then used to estimate GHG
emissions from rice fields in this area by 2030 using a compiled soil data, climate, land use and rice cultivation
management database according to climate and sea-level rise in Viet Nam by the Ministry of Natural Resource
and Environment in 2016. The results illustrated that the amount of GHGs emission in the summer season tended
to be higher than that in the spring season in Quang Binh, Quang Tri and Thua Thien Hue. Meanwhile, Ha Tinh,
Nghe An and Thanh Hoa witnessed the higher GHGs emission in the spring season. It is forecasted that by 2030
that Thua Thien - Hue will have the highest amount of GHGs emission from rice fields with 11.512 tons CO2 eq/ha.
However, rice fields in Nghe An are likely to emit the lowest amount of GHGs. In addition, the GHGs emission from
6 provinces in North Central Region tends to increase by the year 2030.

Keywords: Alluvium soil, DNDC, greenhouse gas emissions
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TIEM NANG UC CHE THUC VAT CUA CAO PHAN POAN
TU CAY SAI DAT BA THUY (Wedelia trilobata)
Nguyén Quéc Cudng', D6 Tan Khang', Nguyén Vin Ay?,
Tran Thanh Mén?, Pham Van Trong Tinh*, Tran Ngoc Quy*

TOM TAT

Céy sai dat ba thuy (Wedelia trilobata (L.) Hitchc) dugc nhiéu nghién ctiu cho thdy c6 kha ning gay ra tic ché
sinh hoc trén mot s6 loai thuc vat trong cung hé sinh thai. Trong nghién ctiu nay, tac dong tic ché ctia cic phan
doan hexane, ethyl acetate, nuGc va methanol dugc thti nghiém trén sy ndy mam, sinh trudng va phat trién ctia
cay xa lach (Lactuca sativa L.). K&t qua cho thay cao ethyl acetate c6 ndong d¢ tii 2,5 - 5,0 mg/mL lam giam dang
ké ty 1é ndy mam va céc chi tiéu sinh trudng phat trién ctia hat xa lach. Két qué dinh lugng diép luc té dugc xt ly
bdi phan doan ethyl acetate lam gidam ham lugng diép luc t6 a, b va caratenoid tai néng d¢ 5 mg/mL lan lugt 1a
68,89%; 57,58% va 52,63% so véi déi chiing. Ham lugng polyphenol va flavonoid cao nhat c6 trong phan doan

'Vién Nghién ctru Phat trién Cong nghé Sinh hoc, Truong Pai hoc Cén Tho
2Khoa Néng nghiép, Truong Pai hoc Can Tho

3 Khoa Khoa hoc Ty nhién, Truong Dai hoc Can Tho

4 Khoa Phat trién Nong thon, Truong Dai hoc Can Tho
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