TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM
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SUMMARY

Assessment of CH4 emission from rice - growing fluvisols and acrisols in North Vietham

Rice soils is a major emission source of CHas, the important greenhouse gas causing global
warming. CHs4 emission from rice soils is affected by agronomic and environmental factors.
Therefore eveluation of CH4 emission potential of different rice production systems is required. In a
pot experiment conducted in IAE, Hanoi, CH4 emission from fluvisols or acriosols cultivated with
rice (Khangdan 18) with or without fertilizer application was observed and also checked in actual
rice fields. The study shown that cumulative CH4 emission per unit of area (CCE/A) was 9% higher,
but cumulative CH4 emission per unit of grain commodity (CCE/C) was 57% lower, in fluvisols than
those in acrisols when not applied with fertilizer. Fertilizer application at the popular rate increased
CCE/A by 15.4% and 25.5% while it decreased CCE/C by 30% and 59% in fluvisols and acrisols,
respectively when compared to controls without fertilizer. In both soil types, CCE/A in Spring rice
crop higher that in Summer rice crop (44489 - 45061 vs. 33454 - 39718 mgC m - 2) but CCE/C
between two the rice crops did not differ statistically (84.3 and 93.7 mgC/g). The highest CH4
emission intensity occured in 45 - 60 days after transplanting. These results suggested that CH4
emission from different soil types differ but this can be overshadowed by difference in cultivation
techniques and climate. Further studies on effect of cultivation techniques on CH4 emission from
different soil types are essential.
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1. BAT VAN DE

CH4 1a mdt trong cac khi nha kinh
(KNK) déng gop nhidu nhét vao viéc lam
mat can bang bic xa, gdy ra hién tuong
bién d6i khi hau toan cau. Trong khi
quyén, lugng CHy da tang tir 0,700 ppmV
nam 1750 1én 1,774 ppmV nam 2005.
Canh tac lua nudc 1a ngudn phat thai dong
g6p phan 16n vao sy ting 1én cia CH4 khi
quyén sudt thé ky qua (IPCC, 2007). Trong
dat trong laa, CHs 1a mot san pham cudi
cing ciia qua trinh phan hay cic vat chat
hiru co boi vi sinh vét trong diéu kién yém
khi. Mot phﬁn CHj4 sau khi duoc tao ra bi
oxy hoa boi cac vi khuin methanotroths
trong 16p dat mat xung quanh re cdy, phan
con lai phat thai vao khi quyén chu yeu
bang con duong khuéch tan qua hé thong
mach thong khi (Conrad et al., 2006). Do
vay, phat thai CHs tir dt laa bi chi phdi

thuét canh tac nhu 1am dat, bon phan, tudi
nude, gieo trong hay nén khi hau mua
trong (Inubushi et al., 1989).

Viét Nam c6 dién tich gieo trong lta
hang nam khoang 7,4 tri€u ha (2009). Su
phan b rong cac ving trong lta da tao ra
cac hé théng lua da dang vé kiéu luan canh,
ché d6 nudc, ky thuat gieo trong trén cac
loai dat khac nhau nhu dét phu sa, dat do
hay dat xam. Cac hé thong lua khac nhau
chic han lién quan dén muc 46, quy luat
phat thai hay hé sd phat thai CHa khac
nhau. Tuy nhién, cho dén nay van dé nay
chua duoc trién khai nghién ctu nhidu
trong cac diéu kién san xuét lua thuc té &
Viét Nam.

Nam 2008, Vién Mo6i truong Nong
nghiép bit dau tién hanh nghién ctru cac
bién phép sir dung phan boén gop phan glam
thiéu phat thai CHa tir rudng laa & mot sd
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loai dat tréng lta & mién Bic Viét Nam
trong mot chuong trinh hop tac vai Pai hoc
Chiba Nhat Ban. Bai viét nay trinh bay mot
phan két qua theo doi, danh gida CHa phat
thai tir dat phu sa (fluvisols) va dat xam bac
mau (acrisols) trong nghién ciru nodi trén
thue hién tr vu xuan 2009 dén vu xuin
2010 véi myc dich cung cip thém cac bang
ching khoa hoc va co s¢ dir liéu cho viéce
xdy dung phan mém kiém ké phat thai
KNK tir canh tac Iua va cho cac nghién ctru
giam thiéu phat thai KNK trong néng
nghiép ¢ Viét Nam.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién cru

Lua giéng Khang dan 18 trdng trén hai
loai dat: DAt phu sa thu thép tai Tur Liém,
Ha Noi va dat xam bac mau thu thap & Hiép
Hoa, Bic Giang dugc coi 1a cac yéu td
chinh; hai kiéu xir Iy phan bon: Bon theo
muc thong thuong (100 kg N, 90 P2Os kg
va 70 kg K2O/ha dat phu sa va 120 kg N, 90
P,0s kg, 90 kg KO va 10 tin phan
chudng/ha dat xam) va khong boén phan
duoc coi 1a cac yéu té phu.

2. Phwong phap nghién ciru

Liy miu khi va phan tich theo
phuong phap budng kin (closed - top
chamber). Mau duoc lay dinh ky 1 - 2
tuan/lan. Xac dinh ndéng d6 CH4 trong
mau bang GC - MS. Tinh lugng CH4 phat
thai qua mdi quan hé giita sy ting 1én vé
ndng do trong budng va thoi gian lay
mau. Theo ddi phat thai CHs trén dong
rudng thuc té & hai loai dat dugc thuc
hién tir vu xuan 2009 dén vu mua 2010 tai
khu thuc nghiém Vién Méi truong Nong
nghiép, Ha Noi d6i voi dat phu sa va
Trung tdm nghién ctru dat, phan bén va
moi truong ¢ Hiép Hoa, Bic Giang ddi
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voi dit x4m bac mau. Lua su dung la
giéng Khang dan 18, cdy 3 danh/khém va
55,5 khom/m®, dwoc chim soéc va bon
phan theo muc thong thuong ngoadi san
xudt (nhu néu & trén). Mdi rudng duoc
chia 1am 3 6 va cac 6 dugc lay mau khi
theo phuong phap budng dong, liy dinh
ky 1 - 2 tuan/lan.

Téng CHa phat thai/don vi dién tich/vu
(ky hiéu CH4 - DT) duoc udc tinh theo
cong thuc Y =) 24Xi x Adi, trong do Y 1a
tong lwong CH4 phét thai sudt vu (mgC m -2
vu~ 1), Xi la lugng CH4 do dugc & cac dot
lay mau (mgC m -2 h - '), Adi la khoang
cach giita cac dot lay miu (ngay). Luong
CHa4 phat thai/don vi san pham (ky hiéu
CHy - SP) duoc tinh bang CH4 - DT/ning
sudt hat. Cac s6 liéu dugc xtur 1y théng ké
theo kiéu thi nghiém 1 hodc 2 nhén t6 bang
phan mém Excel.

III. KET QUA VA THAO LUAN
1. Phat thai CH,4 va loai dat

Két qua thi nghiém trong chau tién
hanh vu xuén 2009 cho thdy & ca dat phu
sa va dat xam cuong do phat thai CH4 qua
cac giai doan sinh truong dao dong tur 2,5
dén 25 mgC/m?/gid. Tri sé phat thai 16n
nhét vao giai doan 45 - 60 ngay sau ciy,
tir khi laa dé ro dén lam dong (DO thi 1).
Toéng CH4 - DT & dat phu sa 16n hon 9%
(p<0,1) so véi dat xam bac mau (19500 so
véi 17881 mgC/m?/vy) trong trudng hop
laa & ca 2 loai dat khong dugc bon phan
(D6 thi 2) va tong CHs - DT twong duong
nhau giita 2 loai dat truong hop lua duoc
bon phan binh thudng. Sy 16n hon vé tong
CH. - DT & dat phu sa so v6i dat xam khi
lua khong dugc bon phan da phan anh
phan nao anh huong cua loai dit khac
nhau dén phat thai CHs. Két qua phan tich
dat cho thdy ham lugng hitu co va mot sd
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yéu té dinh dudng trong dit phu sa cao
hon so véi dat bac mau. Thuc té cac dic
tinh sinh truéng nhu tich liy sinh khéi ¢
d4t phu sa ciing 16n hon dat xam bac mau.
Trong diéu kién lua duoc bon phan day
du, dat bac mau duoc bon phan chuéng
trong khi dat phu sa khong dugc bon da
lam giam sy khac biét vé ham luong hitu
co va cac dic tinh méi truong dat lién
quan dén qua trinh phat thai CHq giita hai
loai d4t. Cac dic tich sinh trudng cua lua
(s6 nhanh, dién tich 14, tong sinh khdi,
sinh khi ré) trén hai loai dit ciing khong
khac nhau nhiéu nhu 1a trong trudng hop
khong bon phéan. Piéu nay cung cip thém
bang chimg 1y giai vi sao luong CHa4 phat
thai gita 2 loai dat khi duoc bon phan day
du lai khac nhau khong nhiéu trong khi nd
khac nhau dang ké trong truong hop
khong dugc bon phan.

Trong diéu kién canh tac dong rudng
thue té, cuong d6 phat thai CH4 dao dong
tir 4,7 - 65,2 mgC/m?/gio trén dat phu sa
va tir 3,4 - 57,3 mgC/m?/gid trén dat xam,
cic gia tri ndy cao hon so vdi két qua do
dugc ¢ cung loai dat trong diéu kién canh
tac laa trong chau (Df”) thi 3). Cuong do
phat thai cao nhit ciing xuét hién trong
khoang 45 - 60 ngay sau cdy nhung tri s6
phét thai cao nhat 16n hon nhiéu so vdi
cac gia tri thu dugc ¢ thi nghiém trong
chéu trén ca hai loai dat. Téng CH4 - DT
tir dit phu sa cao hon 18,7% so voi dét
xam (39719 so vé6i 33454 mgC/m?/vu) &
vu mua 2009, xu hudng nay tuong ung
v6i truomg hop quan sat thiy ¢ thi nghiém
trong chau & dat lta khong bon phan. Tuy
vy, & vu xuan 2010, tong lugng CH4 phat
thai khong khac nhau giita 2 loai dét, xu
hudng nay tuong Gng truong hop quan sat
thay & thi nghiém trong chau khi laa dugc
bon phan.
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Do thi 1. CHy phat thai qua cdc giai doan

sinh trucng cia liia trong trong chu trén

ddt phii sa va dat xam c6 hodc khéng bon
phan vu xuan 2009.

Sy khac nhau vé diéu kién moi truong
dat nhu nhiét do hay kha ning di chuyén
ctia cac chit gita dat trong chau va & rudng
thuc té c6 thé din dén sy khac nhau vé
lugng CH4 dugc hinh thanh va di chuyén.
Céc két qua khac nhau nay goi ¥ rang trong
qua trinh nghién ctru va st dung dir li¢u lién
quan dén su phat thai CHq tir canh tac lua
can phai luu ¥ dén diéu kién hay quy md
ctia nghién ctru. Dat phu sa ¢ tiém ning
phat thai CHs 16n hon dit xam bac mau
nhung trong diéu kién san xuét hién nay xu
hudng trén c6 thé khong xay ra do mirc
tham canh phan bon dé tdi uu ning sut
trén hai loai dat khac nhau.
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D6 thi 2. CHy phat thai tir ddt lia trong
trong chau o ddt phir sa va dat xdm trong
diéu kién khong hodac co bon phan (cot mo
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Do thi 3. CHy phat thai qua cdc giai doan sinh
trweomg ciia liia trong ¢ dong ruong thiee té bén
phan ddy dii trén dat phit sa va dat xam

vé CH4 - SP, két qua thi nghi¢ém trong
chau cho thay so v&i dat xam bac mau trong
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laa thi dat phu sa tr6ng lta c6 CH4 - SP thap
hon 57% (18,5 so v6i 42,8 mgC/ g hat) trong
diéu kién khong bon phan va thap hon 27%
(12,9 so voi 17,7 mgC/g hat) trong diéu kién
cd bon phan (Do thi 2). Trong diéu kién
dong ruong thuc té thi CH4 - SP khong khac
nhau c6 y nghia giita hai loai dat va gia tri
dao dong trong khoang 70 - ‘1 10 mgC/g hat,
16n hon nhi€u so véi lua trong trong chau.
Su khac nhau vé gié tri chi tiéu CHy4 - SP nay
co thé giai thich: Lua, xét vé ca thé, trong
trong chdu co6 diéu kién anh sang va dinh
dudng doi dao nén nang suat lua thu duoc
cao hon nhiéu so véi lia trong ngoai dong
rugng noi ma c6 sy canh tranh vé dinh
dudng va anh sang trong quan thé trong khi
tong CH4 - DT ¢ trong chau lai thap hon
ngoai dong rudng do vy dan dén hé s0 CHa
- SP ¢ Ita trong chdu 16n hon déng ké. Tom
lai, trong diéu kién khong bon phan thi dét
phu sa trong laa ¢c6 CHs - DT 16n hon trong
khi CHy - SP lai thap hon so voi dat xam bac
mau. Trong dleu kién dat phu sa dugc bon
phan hoa hoc dy du va dat xam duoc bon ca
phéan hoa hoc va phan chuong dé t6i wu nang
suat nhu trong san xuat hién nay thi tong
CH4 - DT trong mot vu va CHy - SP khong
khac nhau déng ké giita hai loai dét.
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duoc bon phan theo mirc thong thuong trén
ddt phir sa va dat xam (cot mo ta sai 56
chudn tinh qua 3 lan nhac lai).
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2. Phat thai CH4 va phén boén

Két qua thi nghiém ddi voi lua trong
trong chdu vu xuin 2009 cho thdy trong
sudt vu lua cudong do phat thai CHs & dét
laa c6 bon phan c6 xu thé cao hon & dat lta
khong dugc bén phan (Do thi 1). Do vay,
téng CH4 - DT trong mét vu lia dugc bon
phan ting 15,4% (p<0,05) trén dat phu sa
(22506 so voi 19500 mgC/m?/vu) va ting
25,5 % (p<0,05) trén dat xam bac mau
(22465 so v&i 17881 mgC/m?*/vy) khi so
sanh voi la khong dugc bon phan trén
cung loai dat (B4 thi 2). Diéu nay c6 thé do
phan bon ¢ anh hudng tich cuc dén sy sinh
tredng cua la nhu 1am ting sé nhanh, dién
tich 14 va sinh khdi ré, nhitng yéu t6 thuan
loi cho qué trinh hinh thanh va di chuyén
CHy tir dit vao khong khi.

Xét vé chi tiéu CHs - SP, & cd 2 loai
dat CHy - SP & dt ltia c6 bon phan thip
hon dang ké dat khong bén phan. Cu thé,
binh quan qua 3 lan nhéc lai CHs - SP ¢
dat lta c6 bon phan giam 30% trén dat phu
sa (13,9 so voi 18,5 mgC/g hat) va giam
59% trén dat xam bac mau (17,7 so voi
42,8 mgC/g hat) khi so voi lua khong bon
phan (D6 thi 2). Két qua ¢ day goi ¥ rang
viéc nghién cuu giai phap lam giam phat
thai KNK trong nong nghiép can luu y dén
chi tiéu lugng KNK phat thai trén mdt don
vi san pham.

3. Phat thai CH4 va vu trong

Két qua nghién ctru cho thiy tong CHa
- DT phat thai vu xuan 2010 cao hon vu
mua 2009 & ca hai loai dat (D6 thi 4). Cu
thé, téng CH4 - DT ¢ vu xuan cao hon 12%

(44489 so véi 39718 mgC/m?) ¢ dat phu sa
va 34,6% (45061 so v6i 33454 mgC/m?) &
dat x4m bac mau so v&i vu mua. CHy phat
thai c6 xu hudng ting nhanh giai doan
dau vu va dat toi tri s6 phat thai t6i da &
vu mua so6m hon & vu xuan. Thoi gian
sinh truong cua lta ngan hon ¢ vu mua co
thé 1a mot trong nhitng nguyén nhan chinh
dan dén tong CHs - DT vy mua thip hon
vu xuan. Tuy nhién, CH4 - SP khong co
su khac nhau cé ¥ nghia vé mit thong ké
gita vu xuan 2010 va vu mua 2009
(93,7£12,1 so voi 84,3+15,8 mgC/g hat)
trong nghién ctru nay ca CHs4 - DT va
ning suit laa & vu mua déu thap hon so
vO1 vu xuan.

V. KET LUAN

D4t phu sa trong laa cé tiém ning
phat thai CH4 trén don vi dién tich lon
hon (9%) nhung lugng CH4 phat thai/don
vi san pham lai thap hon ( - 57%) so véi
dat xam bac mau trong lta. Bon phan cho
laa dé toi wu nang suat 1am ting CHa - DT
(15,4% & dat phu sa, 25,5% & dat xam)
nhung lai 1am giam CHa4 - SP (30% & dt
phu sa, 59% & dit xam). Do vay, viéc dau
tu tham canh trong thuc té san xuét hién
nay co thé triét tiéu sy khac nhau vé phat
thai CHs - DT hodc CH4 - SP gitra hai loai
dat. O ca hai loai dét, tong CHs - DT & vu
xuin (4489 - 45061 mgC m ~ %) c6 xu
huéng cao hon ¢ vu mua (33454 - 39718
mgC m ~ %) nhung CHy4 - SP khong khac
nhau dang ké gita 2 vu (84,3 - 93,7
mgC/g hat). Cuong d¢ phat thai CH4 cao
nhét thuong xuat hién vao giai doan tir khi
laa dé¢ nhanh t6i da dén két thic phan hoa
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dong, khoang 45 - 60 ngay sau khi cdy.
Ngoai yéu t6 loai dat phat thai CHa, trong
diéu kién dong rudng con bi chi phdi rat
nhiéu boi cac yéu té ky thuat canh tac,
dac biét 1a ché do phan. Do vay, can tién
hanh cac nghién ctu sdu hon vé anh
hudng cua cac yéu té ky thuat canh tac
laa trong qua trinh lam dat, bon phan,
gieo trong quan 1y nudc,... dén phat thai
CHa trén cic loai dat va vang sinh théi
khéc nhau dé c6 diy du co sé khoa hoc va
thuc té cho viéc danh gia va tim giai phap
giam thiéu phat thai CHs tir canh tac la.
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Ngwoi phan bién
GS. TSKH. Tran Duy Quy

KET QUA NGHIEN CUPU HAM LUQNG Cd TRONG DAT
TAIMOT SO VUNG NGUY CO' O NHIEM DO CHAT THAI DO THI
VA CONG NGHIEP

Ha Manh Théng, Hoang Thi Ngan, D6 Thu Ha,
Phan H{ru Thanh, Nguyén Thi Thom

SUMARY

The results Cd content in soil of some pollution risk areas by urban and industry waste

Cadmium is a toxic metal for plants, soil microorganisms, soil organisms and the ecological
environment, the extent of influence depends on the object and ecological areas. The Cd
accumulation in soils include many different causes, but mainly for Cd contamination of land and
ecological environment is due to activities, industrial waste and agricultural activities. Cd infections
can also cause neuropathy, kidney, bone, liver and heart. Synthesize research results show that
the impact of sewage and industrial activities have made significant Cd accumulation in soil. So
solutions need to closely manage the impact of other sources of waste, especially industrial waste
water to the accumulation of Cd concentration in soil, ensuring sustainable development and
environmental protection.

Keywords: Cadimium, polution, urban waste, industry waste

va stc khoe cong dong. Cadimi (Cd) dugc
xem la mot trong nhitng kim loai nang c6
nguy co gdy hai dén cdy trong va siic
khée con nguoi (Daryl Steven, 2002).

1. BAT VAN DE

Hién nay, cac van dé noi com da va
dang dugc quan tam la 6 nhiém kim loai
nang trong dat tdc dong dén moi truong
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