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Tém tit:

Bai bdo trinh bay két qua danh gid do nhay thong s6 ciia mé hinh DNDC (Denitrification - Decomposition: Phin
huy Phan nitrat) khi tinh toan phat thai khi nha kinh (KNK) tir hoat dong canh tic lia nwéc ving Pong bang song
Hong trén 4 loai dat: phu sa, dat man, dat phén, dit xam. Véi tinh toan phat thiai CH,, dung trong, ty I¢ sét, chi s0
hoat dong ciia vi sinh vat, lwgng cac bon hiru co trong dit (SOC), nhlet do, do din dlen, lwong phan dam, dd xop c6
do nhay €ao; dé pH, kha ning tiéu nwéc, kha ning gur nlr(rc, do Am dong ruong, nong d nitrat va amoni ban dau
lig tang dat mat va lwgng mua c6 anh hu'o’ng khong nhiéu; do am ciy héo va chi so do man khong ¢6 anh huwéng. Véi
tinh toan phat thai N,O, lwgng phin chuong, ty 1¢ sét, chi sb hoat dong cia vi sinh vat, pH, nong do nitrat ban dau
lig tang dit bé mat, dung trong, SOC, do am dong rufng, do xop, kha nang gitt nwéc la cac thong s0 ¢6 anh hwéng
nhiéu; kha ning tiéu nudce, do dan dién, nong do amonl ban dau & tang dit mit, nhiét do, lwgng phin dam va lugng
mua c6 anh hwéng it hon; dj a am ciy héo va chi 50 do man khong c6 anh hwéng. Két qua hi¢u chinh mé hinh trong
vu xuin va vu mia nim 2018 cho thdy méi twong quan t6t giira gia tri do thuwe té va mé phéng véi R? vu xuin va vu
mua dat t6i 0,86 va 0,79, chi so hiéu qua Nash - Sutcliffe (N SI) dat 0,82 va 0,77 d6i véi gia tri phat thai CH,; R* vu
xuin va vu mua dat téi 0,62 va 0,69, NSI dat 0,69 va 0,76 doi véi gia tri phat thai N,O. Nghién ciru da xay dlrng dugc
b thong 50 hi€éu chinh mé hinh cho 4 loai dat: phu sa, man, phén, xam.

Tir khéa: CH,, DNDC, d¢ nhay mo hinh, hi¢u chinh m6 hinh KNK, N,O.
Chi 56 phdn logi: 1.5

Md dau

M6 hinh DNDC 1a m6 hinh sinh dia hod mo ta cac qua trinh
hoé hoc dét trong diéu kién bién dbi cac yéu t6 sinh hoc va moi
trudng ty nhién (nhiét do, luong mua...) anh huong dén cic qua
trinh hinh thanh va giai phong KNK tir dat vao khi quyén. Mo
hinh duogc xay dung voi cdu tric chi tiét, co do phan giai theo

CH, dudi cac ché o tudi trong canh tac lua ¢ Nhat Ban.

Salas (2013) [8] dd dwa ra dé xuat ¥ twong xdy dung hé
thong giam sat KNK phat thai tir ving canh tic laa cua Viét
Nam st dung mo hinh DNDC. Luc Thi Thanh Thém va Mai
Vin Trinh (2016) [9] da sir dung md hinh DNDC dé tinh toan,
du bao phat thai KNK trong canh téc laa nudc trén dit phi sa,

thoi gian cao.

Mo hinh DNDC duogc Li, et al. (1992, 1994, 2004) [1-3] ap
dung 1dn dau tién & mo phong phat thai KNK tir cc hé canh
tac co lta. Sau do, Pathak, et al. (2005) [4], Babu, et al. (2006)
[5] t1ep tuc hoan thién dé tinh toan phat thai khi CO,,CH,,N,0
va tiém ning giam phat thai trong cdc diéu kién canh tac lua
khac nhau & An DJ. T1ep do, Zhang, et al. (2011) [6] da ung
dung DNDC vao tinh tiém ning g1am phat thai qua cac nghién
clru vé cac bién phap canh tic cai tién. Fumoto, et al. (2010)
[7] da cai tién DNDC thanh phién ban DNDC - Rice danh riéng
cho dét trong lua va ap dung dé xac dinh tiém ning giam thiéu
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@At man tai tinh Nam Dinh. Két qua cho thy, sir dung than
sinh hoc & cac cong thirc bon phan khac nhau c6 thé giam 3-9
tin phat thai cac bon dioxit twong dwong trén mot vy (CO,td/
ha/vy). Ngo Bic Minh (2018) [10] da st dung mo6 hinh DNDC
md phong sy phat thai KNK (CH,, N,O) trong mdi trudng dat
lga lwu vue song Vu Gia - Thu Bon, tmh Quang Nam. Méc du
nghién ctru nay dugc thyc hién twong ddi bai ban, h¢ thong,
nhung van con nhiéu van dé chwa dé cap dén do mot 56 ‘han ché
khach quan va chu quan nhu: chua nghién ctru vé mi tuong
quan gifra dong thdi cia NH,", NO,, Mn*, Fe**, hitu co hoa
tan (DOC) trong dit, 0, hoa tan trong nude va dung dich dat
v6i phat thai CH, va N, O tor moi truong dat laa. Nguyén Lé
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Abstract:

This study estimates the sensitivity of parameters to serve
the adjustment and construction of standard parameters
in the Decomposition - Denitrification (DNDC) model when
calculating greenhouse gas emissions from rice cultivation on
alluvial, alkali, acid-sulfate, and bleached soils of Red river
delta, Vietnam. The research results show that the following
parameters: bulk density, clay fraction, microbial activity
index, soil organic carbon (SOC), temperature, conductivity,
fertilization of urea, and porosity have a high sensitivity for the
calculation of CH, emissions; the following parameters: pH,
drainage efficiency, depth of water retention layer, field capacity,
initial nitrate and ammonium concentrations at surface soil,
and rainfall have low sensitivity and less influence for the
calculation of CH, emissions; the wilt moisture and salinity
index have no effect on CH, emissions. In case of N,O emissions,
the following parameters: amount of manure, clay fraction,
microbial activity index, pH, initial nitrate concentration at
surface soil, bulk density, SOC, field capacity, porosity and
depth of water retention layer have a high sensitivity and more
influence to N,O emissions; the following parameters: drainage
efficiency, conductivity, initial ammonium concentration at
surface soil, temperature, fertilisation of urea and rainfall have
low sensitivity and less influence to N,O emissions; the wilting
point and soil salinity index have no effect on N,O emissions.
The results of model calibration show a good correlation
between observed and simulated values in both spring and
summer crops in 2018. The R? of the spring and summer crops
reach 0.86 and 0.79, the Nash-Sutclitffe efficiency index reaches
0.82 and 0.77 for CH, emission; meanwhile, for N,O emission,
these values are 0.62, 0.69, and 0.76, respectively. The study
also found a model calibration parameter used to calculate
greenhouse gas emissions from rice cultivation on alluvial,
alkali, acid-sulfate, and bleached soils.

Keywords: CH,, DNDC, greenhouse gases, model calibration,
N,0, sensitivity of model.

Classification number: 1.5

TAP CHI

HOA HOC

ONG NGHE /It Nam 63(6) 6.2021

Trang (2019) [11] da st dung md hinh DNDC nhu mét trong
cac phwong phap dé dat dugc muyc tiéu nghién ciru _phat thai
KNK trong canh tic laa nudc tai Nam Dinh va dé xuit cac giai
phép giam thiéu.

Phuong phap mo hinh héa 1a mot trong nhiing phuong phap
hi¢u qua trong nghién ctru dinh lugng noi riéng va nghién curu
khoa hoc néi chung. Tuy nhién, dé két qua nghién ctru thé hién
tinh chinh xac, d9 tin cdy cao, tat ca cac md hinh trudce khi dua
vao st dung déu can thyc hién mot bude quan trong d6 la danh
gia d0 nhay cua cac thong s6 va hiéu chinh mé hinh. Hién nay,
cac nghién ctru stt dung mo6 hinh DNDC chua dua ra mot bo
thong s6 chuén cho mé hinh. Vi vay, muyc dich cua nghién ciru
ndy la danh gia do nhay cua cac thong s6 phuc vu hiéu chinh
va xdy dyng cac thong s6 chudn trong mé hinh DNDC dé tinh
toan phat thai KNK tir hoat dong canh tac lta nudc tai ving
Dong bing song Hong.

Vat liéu va phuong phap nghién ciiu
Vit liéu nghién ciru

) Vit liéu pﬁa nghién curu nz‘}y l1a: m6 hinh DNDC; cac loai
dat vang Bong bang song Hong: phu sa, man, phén, xam;
cdy lta; cac KNK: CH, va N,O.

Co ché hoat dpng ciia mé hinh DNDC

Hai phuong trinh chinh dugc sir dung trong md hinh
DNDC la phuong trinh nhiét dong hoc Nernst (xac dinh thé
oxy hoa khir) va Michaelis - Menten (dong hoc phat trién
ctia vi khuan). Cau triic cia md hinh gdm 2 hop phén:

- Hop phan thtr nhat gdm 3 mo dun: khi hau, dat - cay
trong va qua trinh phan huy. Hop phin nay dugc sir dung
dé danh gia nhiét d6, d6 am, thé oxy hoa khir cua dat va
bién trinh ctia cac yéu t6 trong phau dién dat, nang suét cay
trong, udc luong ham lugng cac bon dua vao dat tir cac cay
trong. Cac thong s6 nay chiu sy tac dong cua dic trung khi
hau, dat, cdy trong va hoat dong ctia con ngudi.

- Hop phan thtr hai gdm 3 mé dun: qua trinh nitrat hoa,
khir nitrat (phan nitrat hoa) va 6xy hoa khir. Hop phan nay
gitp udce tinh sy phat thai khi ,COZ, CH,,NO, N,O, N, ttr cac
hé canh tic nong nghi€p. Moi quan hé gitta cac chu trinh
sinh dia hoa cua cac bon, nito' va cac yéu td sinh thai da
dugc mo hinh hoa trong mé hinh DNDC.

Mo hinh DNDC ¢6 2 ché d6 chay: theo diém (site mode)
va theo ving (regional mode). Pdi véi ché do diém, DNDC
yéu clu dit liéu dau vao rat cu thé, bao gém: nhiét @6 va
luong mua ngay, tinh chat dat (ty trong, pH, ham lugng
c4c bon hitu co trong dat SOC va thanh phan co gi6i), ché
d6 canh tac (loai cay tréng, ché do luan canh, 1am dét, bon
phan, loai phan), lam co, ché d6 tudi... O quy mo vung, mo
hinh cin dir liéu déu vao 1a dit liéu khong gian va thoi gian
dugc Iuu trit trong co sd dit liéu cua hé théng thong tin dia
1y (GIS). Cac thong s6 dau ra 1a SOC, nitrat, nitrit, amoni,
uré va ammonia, lugng KNK phat thai hing ngay.
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Phwong phap

Phuong phdp déanh gié dé nhay cia cdc théng sé trong
moé hinh: d nhay mo hinh dugc thuc hién b?mg cach thay
d6i mot thong sé cia mo hinh/tham s6 déu vao duy nhat
trong mot pham vi quan sat duoc, trong khi van giit tat ca
céc thong sé dau vao khac ¢ thong sb ban dau (baseline).
Céc yéu t6 dau vao dé danh gia do nhay bao gom yéu t khi
hau (nhiét d9, lwgng mua), tinh chat dat (SOC, ty 1¢ sét, pH
va dung trong) hodc cac bién phéap canh tac (ty 1¢ su dung
phan bén hoa hoc, phan hon hiru co). Pay 1a cac yéu t6 bat
budc ciia md hinh DNDC. Co s& lya chon gia tri thay doi
1a khoang thay dbi dii 16n dé két qua uée luong & kich ban
thuc té tao ra sy khac biét c6 thé so sanh duoc. Két qua phan
tich d6 nhay dua ra dinh hudng lya chon céc thong s6 quan
trong cho viéc hiéu chinh m6 hinh va danh gia do chinh xac
cuia mo hinh trong moi kich ban khac nhau.

Phwong phap hiéu chinh mé hinh: hi€u chinh 1a lgya
chon tap hop gié tri théng sd dau vao sao cho két qua chay
mo hinh v6i cc gia tri do tiem cén gan nhét véi két qua
phan tich mau khi thuc té tai 10 diém thi nghiém. bé so
sanh do phu hop giita gia tri mo phong va gia tri quan tric,
nghién ctru str dung cac thong sb thong ké: hé s6 xac dinh R2
(Krause, et al., 2005 [12]) va chi s NSI (Nash, et al., 1970
[13]), thé hién trong cac phuong trinh sau:

oo zmeoe-n
\Jzzzl(oi—a)zJz:;l(a—ﬁ)z/

1(0; = P)?

?:1(01'_5)2

NSI=1-

Trong do: i 1a s6 méu; Oi 1a gi tri thuc do tha i; O 1a gia
tri thue do trung binh; Pi 1a gia tri m6 phong thir i; P 1a gia
tri do mo phong trung binh; n 1a s6 lugng gia tri tinh toan.

Gia tri R? nam trong khoang tir 0 téi 1, thé hién mdi
tuong qua gitra gia tri thyc do va gid tri mé phong.

Chi s6 NSI chay tir -oo0 dén 1, do luong su phu hop gilra
gia tri thyc do va gia tri mo6 phong trén duong thang 1:1.

Néu R? va NSI nho hon hodc gin bing 0, khi do két
qua dugc xem la khong thé chép nhén hodc d¢ tin cay kém.
Nguoc lai, néu gia tri nay bang 1 thi két qua mo phong cua
mo hinh 13 hoan hao.

Mo hinh dugc chap nhan khi hé sb R? va chi s NSI 16n
hon 0,5.

Phwong phép chon diém va thu thip cdc s6 liéu thic té:
56 liéu dé hiéu chinh mo hinh 1a két qua do KNK tai 10 diém
khéc nhau trong vu xuan va vy mua nim 2018 & ving Dong
bang song Hong. Nghién ctru di chon diém nghién ctru trén
4 loai dat trong laa chinh 1a phu sa, méan, phén va xam véi 2
cong thic luan canh chinh la 2 vy lta va 2 [ua - cay vu dong.
Vi tri toa d6 cac diém thi nghiém dugc thé hién trong bang 1.
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Béng 1. Thong tin cic diém nghién ctru phat thai KNK trong canh tic lia
& khu vure Pong bing song Hong.

Diém  Dia diém Cf:ng thite Loai dit  Toa df cac diém
' luéin canh ’ o

1 Vinh Quynh, Thanh Tri, Ha Noi 2 loa Phu sa 20°55°60” va 105°50°54”
2 Thinh Long, Hai Hau, Nam Dinh 2 loa Phu sa 19°59°117 va 106°08°05”
3 Nguyén Xa, Vii Thu, Thai Binh 2 loa Phi sa 20°24°18” va 106°17°49”
4 Binh Minh, Kién Xvong, Thai Binh 2 l6a I mau  Phisa 20°24°54” va 106°16°01”
5 An Lam, Nam Sach, Hai Duong 2l0almiu  Phusa 20°03°08” va 106°13728’
6 Rang Dong, Nghia Hung, Nam Dinh 2 lia Man 20°03°28” va 106°13°01”
7 Hai Phuc, Hai Hau, Nam Dinh 2 loa Min 20°13°59” va 106°15°33”
8 Téy Phong, Tién Hai, Thai Binh 2 lua Min 20°24°50” va 106°34°35”
9 Vi Dong, TP Thai Binh, Thai Binh 2 la Phén 20°45°74.23” va 106°38°5”
10 Biic Phu, Soc Son, Ha Noi 2 loa Xam 21°16°22” va 105°53°30”
Két qua va thiao luan

Két qud dinh gida dp nhay ciia mé hinh DNDC

Céc kich ban phan tich do nhay cua cac yéu t6 dau vao
duogc 1ap ra dya trén dicu kién khi hdu, dat dai va bién phap
canh tic thuc té trong h¢ thong canh tac trén dat phu sa &
Thai Binh (bang 2).

Bang 2. Céc kich ban sir dung dé danh gia dd nhay cia mé hinh.

Ciic kich bén (ting gidm so vi gia tri ban dau)
Gia tri
bandau  Giim Giam Giam Ting Ting Ting
5% 50% 25%  25% 50% 75%

TT  Théng sb dau vao Pon vi

1 Théng si vit Iy

1 Dung trong glem® 13 0,3 0,7 1,0 1,6 2,0 23

2 Tylését 0,14 004 007 011 018 021 025

3 Técdodichuyénnuse  migiy 0,03 001 001 002 003 004 005

4 Poxdp 0,49 012 024 036 061 073 085
5 D am ciy héo wips 02 005 01 015 025 03 035
6 Do ém dong ruong wips 04 01 02 03 05 06 07

7 Khanang tiéu nuée 0.5 01 03 04 06 08 09

8 Kha nang gitr nudc m 9,99 250 495 743 1249 1494 1733

I Thong sé héa hoc

9 Chisddo man cia dit 0 10 20 30 40 50 60

Ham lugng nitrat ban dau

& thng dit mit mgkg 0,5 0,1 03 0.4 0,6 08 09

Ham luong amoni ban diu

& ting dit mat mg/kg 0,008 0,015 0,023 003 0,038 0045 0,053

12 pH, . thng dit mit 55 14 28 41 69 83 96

Kcl

I Thong sé sinh hoc, hitu co

Chi 6 hoat dong cua vi
sinh vat

14 HimlungCtrongdit  keCkg 005 001 003 004 006 008 009

IV Phuwong thirc canh tic

15 Luong phan dam (Uré) kgN/ha 120 30 60 90 150 180 210

16 Lugng phan chuong tinha 0 | 2 3 4 5 6
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Lua ¢ ving nghién ctru duoc trong trén dat phu sa, hai
laa (xd Nguyén X4, huyén Vii Thu, tinh Thai Binh). Dat lta
¢6 thanh phan co gidi trung binh. Dét it chua, pH, ., khoang
5,0. Ham Iuong sét trung binh khoang 15%, SOC trung binh
1,1%. Dat ¢6 lan va kali dé tiéu & muc giau, kha ning trao
d6i cation cao (26,75 cmol/kg). Phan bon dugc bén 3 lan/vu
(bon 16t va 2 1an bon thic). Phan chudng gan nhu khong con
dugc sir dung cho bon 16t. PO sau cay bira khoang 20 cm.
Ché d6 tudi van chu yéu 1a tudi ngap thuong xuyén. Dir lidu
nhiét d trung binh ngay va lugng mua ngay tai Trung tam
Khi tugng thiy van tinh Thai Binh da dugc st dung trong
mo hinh dé phén tich d6 nhay.

Panh gia dé nhay cdc théng s6 mé hinh DNDC déi véi
phat thai CH,: két qua phan tich do nhay cho thdy, nhiét
d¢ 1a thong s6 anh huong rat 16n t6i mire o phat thai CH,.
Khi nhiét d¢ tang hay giam muc 25%, 50% va 75% gia tri
ban dau (nam 2018) thi lwong phat thai CH, ting hogc giam
manh, dao dong trong khoang 75-530%. Diéu nay phu hop
v6oi nghién ctru cua Li, et al. (1992) [1], nguyén nhan la
do hoat dong cua vi sinh vt tham gia qua trinh san sinh
CH, tang dang ké (mét do va cudng do) khi nhiét do ting
va gidm khi nhi¢t d gidm. Lugng mua duoc gia dinh tang
va giam 25%, 50% va 75% gié tri ban dau (niam 2018), két
qua md phong cho thiy, sy thay d6i luong mua khong anh
huéng nhiéu dén phat thai CH,. Két qua nay phu hop véi
nghién ctru da duogc cong bo cua Sass, et al. (1990) [14],
Yagi, et al. (1996) [15], Adhya, et al. (1994) [16], Lu, et al.
(2000) [17], Sapkota, et al. (2011) [18].

Tiép theo 13 dung trong, khi dung trong giam so véi gia
tri da chon thi phat thai giam, khi dung trong tang so véi
gia tri da chon, phat thai ting. Ty 1& sét 13 yéu té nhay tiép
theo, khi giam ty 1¢ sét 25%, 50%, 75% thi phat thai CH,
tang tuong ung 18,09%, 53,41%, 118,12%; khi tang ty 1& sét
25%, 50%, 75% thi phat thai CH, giam twong tmg 7,89%,
11,45%, 14,77%. Yéu t0 nhay thtr 4 d6i vai sy phat thai
CH, la chi s6 hoat dong cua vi sinh vat. Khi giam chi )
hoat dong cuia vi sinh vat trong khoang 25-75% so véi gia
tri ban dau thi phat thai CH , giam dao dong trong khoang
34,79-86,65%, khi tang chi sO hoat dong cta vi sinh vét
trong khoang 25-75% so v&i gia tri ban dau thi phat thai
CH, tang tuong tmg 33,98-89,91%. Ham lugng SOC la yéu
t0 twong doi nhay doi voi su phat thai CH, do anh huong
cua SOC doi véi ham luong cac bon hitu co hoa tan trong
dat (DOC) cling nhu mat d6 vi khuan sinh CH ,- khi tang
ham luong SOC ban dau 1én mutc 25% deén 75% thi lugng
phét thai CH, tang lan luot 1a 18,22% va 52,99%. Ngugc
lai, khi ham luong SOC ban dau gidm xuong muc 25% dén
75%, lugng CH, giam twong tng 1a 18,89% va 62,69%. Két
qud dugc thé hién trong hinh 1.
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D) nhay ciia md hinh DNDC dbi véi tinh toan phat thai khi CH,

Lugng mura ngiy

Nhiét d6 tdi cao va t0i thap ngay =
Lugng phin chuéng

|

Luong phin dam (Urea)
I ———
soC

Chi 56 hoat dgng ciia VSV ———
H

Néng d9 Anumoni ban diu
Néng 49 Nitrat ban diu
Chis6 49 min

Kbi ning gi nude

Khi ning tidunude

D i déng ruong

D0 dm iy héo

Do xip

L

D din dién
Tylese

Dung trong

|

100 150 200 250 300 350

Phat thai khi CH,

mTing 75% ®Ting50% ®Ting25% =GTPTbandiu = Giam25% ®Giam50% WGiim 75%

Hinh 1. P9 nhay ciia cc théng s ddi v6i tinh toan phat thai khi CH,.

Do xbp va tde do di chuyén cia nudc ciing 1a yéu td co
anh huong t6i lugng phat thai CH,. Phat thai CH, giam khi
giam toc do di chuyen cua nudc hoac do xop. Phat thai CH,
tang khi tang toc d6 di chuyén ctia nue hodc do xdp. So voi
cac yéu t da phan tich thi d6 pH, kha nang tiéu nudc, kha
nang gitr nude, do a 4m dong rudng, nong do nitrat ban dau ¢
tang d4t mat va nong d6 amoni ban dau ¢ tang dat mat tac
dong dén luong phat thai CH, it hon. M6t s6 thong s6 khong
¢6 anh huong to1 su phat thal CH,lado a 4m cy héo va chi
s6 do man. Cac két qua nay tuong tu: nhu nhiing nghién ctru
da dugc bao cao trong cac nghién ctru cia Li (2000) [19],
Wassmann, et al. (2000) [20].

Trong canh tac lua, bon phan dam (ur€) va phan chuong
1a 2 hoat dong canh tac chii yéu co tac dong dang ké dén
luong khi thai CH, theo mua. Khi giam luong phan dam
25%, 50%, 75% thi phat thai CH, giam, dao dong trong
khoang 0,12-14,25%. Khi tang lvong phan dam 25%, 50%,
75% thi phat thai CH, tdng, dao dong trong khodang 0,13-
0,47%. Khi tang luong phan chudng tir khong bon 1én mirc
1, 1,5 va 2 tin/ha lam ting ty 1& phat thai CH, tr 10,55-
15,37%.

Pdnh gia dé nhay ciia mé hinh DNDC doi vi tinh todn
phat thai khi N,O: phat thai N,O tir ruong lua bi kiém soat
boi nhidu yéu to tuy nhién tu’ong tu nhu nghién ctru do
nhay d6i véi phat thai CH,, c6 mot s6 yéu to co thé co do
nhay cao hon céc yéu t6 khac Dbi v6i cac yéu to khi tuong
(lugng mua va nhiét d6), luong mua khong c6 anh huong
nhiéu téi phat thai N,O, trong khi nhi¢t d§ ting va giam
25%, 50%, 75% so VO’1 gi4 tri ban dau (nam 2018) thi lugng
phat thai N,O tang twong tmg 3,59%, 12,92%, 24,52% va
giam tuong tng 2,02%, 13,12%, 24,01%. Nguyén nhan do
hoat dong cua vi sinh vat tham gia qua trinh nitrat hoa giam
khi nhiét d6 giam va gia ting dang ké khi nhiét d6 ting. Cac
két qua nay phi hop voi nghién ctru cua Li, et al. (1992) [1].

Ty 1¢ sét c6 anh hudng 16n nhat t6i phat thai N,O. Khi
giam ty 1¢ sét 25%, 50%, 75% thi phat thai N,O tang manh,
tuong ung 15,06%, 48,96%, 111,78%, khi tang ty 1¢ sét
25%, 50%, 75% thi phat thai N,O giam tuong tmg 10,36%,
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17,27%, 23,82%. Tiép theo 1a thong s chi s6 hoat dong ciia
vi sinh vat. Khi giam chi s6 hoat dong cua vi sinh vt trong
khoang 25-75% so v6i gia tri ban dau thi phat thai N,O tang
dao dong trong khoang 3,99-13,85%; khi tang chi so hoat
dong cua vi sinh vat trong khoang 25-75% so véi gia tri ban
dau thi phat thai N,O giam manh, tuong ung 2,94-95,04%.
Dbi véi do pHy khl giam 25%, 50%, 75% thi phat thai
N,O giam tuong ng 65,05%, 90,02%, 95,04%; khi tang
do pH,, 25%, 50%, 75% thi phat thai NO tang twong Umg
0 16%, O ,19%, 0,2%. Két qua dugc thé hlen trong hinh 2.

Pj nhay ciia md hinh DNDC déi véi tinh toan phat thai khi N,O

Luong mua ngay

Nhiét d6 t6i cao va t0i thap ngay
Luong phan chuong

Luong phan dam (Urea)

PO —

Chi s6 hoat dong cia VSV
pH

Néng d6 Ammoni ban dau
Néng d6 Nitrat ban dau ===
Chi s6 46 man
Kha ning gitt nwée
Kha nang tiéu nwée
Do am dong ruong
D§ am cdy héo
Do x0p
Do dan dién
TV 1é sét
Dung trong

0 0,05 01 0,15 02 0,25 03
Phat thai khi N;O

mTing 75% ®™Ting 50% =™ Ting 25% GTPT ban dau Giam 25% ™ Giam 50% = Giam 75%

Hinh 2. P9 nhay ciia théng s6 dbi véi tinh toan phat thai khi N,O.

Nong d9 nitrat ban ddu ¢ ting dat bé mat cling 1a mot yéu
t6 co do nhay cao dbi v6i phat thai N,O. Khi tdng ham luong
nitrat ban dau (0,3 mg/kg) lén 25%, 50%, 75% thi mrc
phat thai N,O tang lan luot 1a 29,56%, 59 ,52%, 89,74%.
Nguoc lai, kh1 giam ham luong nitrat ban dau (0,3 mg/kg)
di 25%, 50%, 75% thi mirc phat thai N,O gidm tuong (g
121 28,94%, 56,72%, 81,23%. Tuong tu nhu v&i phat thai

H,, dung trong la yéu t6 rat nhay d6i v6i sy phat thai N,O.
Dung trong anh huong thuén v6i muc tang phat thai N 0.
Yéu t6 co do nhay tiép theo 1a SOC, do anh huéng cua SOC
dbi voi ham luong cac bon hitu co hoa tan trong dat (DOC)
cling nhu mat d6 vi khudn tham gia qua trinh nitrat héa va
phan nitrat héa: khi ting ham lugng SOC ban dau 1én 25%
dén 75% thi mirc phat thai N,O ting lan luot 1a 75,2% va

PHAT THAI CH, VU XUAN
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Khoa hoc Tu nhién n—

78,3%. Nguoc lai, khi gigm ham lugng SOC ban dau xudng
thi mire phat thai N,O giam. Céac nghién clru chi ra rang
luong SOC cang cao s& san xuat nhiéu DOC va N vo co
(amoni va nitorat) thong qua qua trinh phan huy, thuc day
hoat dong cua qua trinh nitrat va phan nitrat hoa. Mot ) yéu
t6 ciing c6 anh huong dang ké toi phat thai N,O 1a d¢ am
dong rudng, do x6p va d6 am bio hoa. PO am dong rudng,
d6 xop ty 1& thudn voi muc phat thai N,O, trong khi do do
4m béo hoa ty 16 nghich véi murc phat tha1 N,O.

So véi cac yéu td vé tinh chat dat phan tich & trén thi cac
tinh chét: kha ning tiéu nudc, téc do di chuyén cia nudc,
nong do amoni ban dau & téng dat mat c6 anh huong thap
hon dén phat thai N,O tr dat lta tai dia diém nghién ciru. Do
am cay héo va chi so d6 man 1a yéu t6 khong c6 anh huong
dén phat thai N,O.

Vi phan bon, két qua phan tich cho thdy, mirc phan dam
c6 twong quan tuyén tinh thuan déi voi phat thai N,O. Tang
hoac giam lugng phan N vao dat mirc 25% t6i 75% s0 vOi
mirc ban du (120 kg N/ha) s& 1am ting hodc giam phat thai
N,O ¢ muc twong tmg la 2,29% t6i 10,72%. Lugng bon
phan chuong tang tr khong bon phan 1én muc 1 tan/ha, 2
tan/ha thi luong phat thai N,O tdng manh tr 213,39% t6i
440,08%.

Cac xu hudng trong nghién ctru nay tuong ty nhu cac
nghién ctru da dugc bao cdo trong cac nghién clru cua Li,
et al. (1994, 1996) [2, 21] va Bouwman, et al. (2002) [22].

Két qud higu chinh mé hinh DNDC

Két qua hiéu chinh mé hinh DNDC doi véi phat thai
CH,: hinh 3 thé hién sy sai khac gitta lvong phat thai CH,
do ngoai hién truong va tinh todn bang DNDC. Dya trén cac
gia tri phat thai CH, tur két qua do thyc té va tinh toan bang
mo hinh duoc the hlen bang phan bd diém, gia tri phat thai
KNK phan bé gan v6i duong 1:1 cho thiy c6 mbi tuong
quan tot giira gia tri do thuc té va mo phong véi R? vy xuin
va vu mua dat t&i 0,86 va 0,79; NSI dat 0,82 va 0,77.

PHAT THAI CH, VU MUA
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Hinh 3. So sanh luwgng phat thai CH, (kg/ha/nim) do ngoai hi¢n truong va tinh toan bing mé hinh DNDC tai 10 diém thi nghi¢m.
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PHAT THAI N,O VU XUAN
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Hinh 4. So sdnh luwgng phit thai N,O (kg/ha/nim) do ngoai hi¢n trudng va tinh toin bing md hinh DNDC tai 10 diém thi nghiém.

Két qua hiéu chinh mé hinh DNDC doi véi phat thai
N,0O: hinh 4 thé hién so sanh tuong quan gilta lugng phat
thal N,O do ngoai hi¢n truong va tinh toan béng DNDC.
Duya tren cac gia tri phat thai N,O tur két qua do thuc té va
tinh toan bang mo hinh duoc the hién bang phan bd diém,
gia tri phat thai KNK phén bb gan voi duong 1:1 cho thiy
¢6 méi tuong quan tot gitta gia tri do thuc t& va mé phong
vGi R? vu xuln va vu mua dat t6i 0,62 va 0,69; NSI dat 0,69
va 0,76.

B thong s6 sau khi hiéu chinh mé hinh DNDC: két qua
phat thai CH,, N,O tir chay m6 hinh DNDC dugc hi¢u chinh
bang cach so sanh v6i két qua do phat thai ngoai dong ruong
tai 10 diém thi nghiém. Thong qua d6 cac thong s cua mo
hinh duoc diéu chinh phu hop dé két qua tinh toan cua mo
hinh khép vei két qua quan tric ngoai ddng rudng. Bo thong
s6 sau khi hiéu chinh mé hinh dé phat thai CH, va N,O t1nh
toan bang DNDC sai khac khong nhiéu vé gia tri so Vv6i 56
liéu do ngoai hién truong tai 10 diém nghién cuu dugc trinh
bay trong bang 3.

Bang 3. B thong s6 sau khi hiéu chinh m hinh.

Théng sb Ponvi  Phisa  Min Phén Xam
Dung trong téng dat mat glem’ 14 1,3 1,3 1.4
Ty 1€ sét 0,14 0,14 0,14 0,14
Do dan dign m/hr 0,0259 00259  0,0259 0,0259
P xop 0,485 0,485 0,485 0,485
D 4m cdy héo wips 02 02 02 02
bo am dong rujng wips 04 0,4 0,4 0,4
Kha nang tiéu nude 0,5 0,5 0,5 0,5
Kha nang giir nude m 9,99 9,99 9,99 9,99
Chi s6 do man cia dat 0 0 0 0
Ham lugng nitrat ban dAu & tang dat m3t mgkg 05 0.5 0,5 0,5
Ham lugng amoni ban du 6 ting ditmit ~ mg/kg 0,05 0,05 0,05 0,05
PH, ., tang dit mit 55 55 55 55
Chi s6 hoat dong cua vi sinh vat 0,75 1 1 03
Ham lugng C trong dét (OC) kgC/kg 0,05 0,05 0,05 0,05

TAP CHI

HOA HOC

ONG NGHE /It Nam 63(6) 6.2021

Nghién ciru vé d nhay cac thong s va hiéu chinh mé
hinh DNDC trén ddi tuong 1a 4 loai dat trdng lGa cua ving
Ddng bang song Hong: phu sa, man, phén, xam trong 2 vu
dong xuan va mua, nhom tac gia rit ra mot s6 két luan:

DPbi voi phat thai CH,, cdc thong s6: dung trong, ty 1&
sét, chi s hoat dong cua vi sinh vat, SOC, nhiét dg, do dan
dién, lugng phan dam, do xp co do nhay cao; cac thong s
pHKCI, kha nang ti€u nudc, kha nang gitr nude, d6 am dong
rudng, ndng do nitrat va amoni ban dau ¢ ting dat mat va
lwong mua anh huong khong nhleu to1 sy phat thai CH,; cac
thong sb: d6 am cay héo va chi sé ¢ man khong anh huong
té1 su phat thai CH,.

Déi voi phat thai N, 0, cac thong sO: lugng phan chudng,
ty 1€ sét, chi s6 hoat dong cua vi sinh vét, pH, nong do nitrat
ban dau & tang d4t mat, dung trong, SOC, d6 am dong rudng,
d6 xdp, kha nang giir nudc 1a cac thong s6 anh huéng nhidu
toi sy phat thai N,O; cac thong s6: kha nang tiéu nude, do
dan dién, nong do amoni ban déu & tang dat mit, nhiét do,
luong phan dam va lugng mua anh huong khong nhiéu t6i
su phat thdi CH,; cdc thong sb: do am cdy héo va chi sb do
mdn khong dnh hudng t6i sy phat thai N O.

Két qua hiéu chinh mo hinh DNDC cho thiy, mé hinh da
cho két qua tinh toan thdng nhét voi gia tri do thuc té, duoc
chiing minh bé‘lng gia tri cua R* vu xudn va vy mua dat tdi
0,86 va 0,79, NSI dat 0,82 va 0,77 di voi CH,; gia tri R* vu
xudn va vu mua dat té1 0,62 va 0,69, NSI dat 0,69 va 0,76
dbi voi N,O. Sau hi¢u chinh, mé hinh c6 thé duoc sir dung
dé mo phong tinh toan phat thai KNK cho toan ving Dong
bang song Hong vai cac kich ban khac nhau bang bo thong
s6 chudn ma mo hinh da hiéu chinh.

LO1 CAM ON

Tap thé tic gia cam on d& tai “Nghién ciru xay dung hé
s0 phat thai KNK qudc gia cho cdy lua va cac loai cay trong
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can chu yéu phuc vu kiém ké KNK va xay dung cac giai
phap giam nhe phat thai KNK cua nganh néng nghi¢p”,
mi s6 BPKH.21/16-20 thudc Chuong trinh khoa hoc va
cong nghé cap qudc gia vé tai nguyén mdi trudng va bién
d6i khi hau da hd trg vé s6 lidu dé thyc hién nghién ciru nay.
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