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Nutrient leaching and risk of groundwater pollution
in crops cultivation in the Central Highlands

Vo Thi Kim Oanh, Le Van Doan
Abstract

Leaching of nutrients takes place strongly on flat land, where there is heavy rainfall, a lot of watering like coffee,
pepper, vegetables, ... where soil is porous, highly drained. Nutrient leaching takes place quietly but is considered
to be the third risk of land degradation after floods and droughts. Nutrient leaching levels are ranked in order
K> Ca, Mg> N> P. The amount of nutrients washed away at the 60 cm level is very high, with the total amount of
water collected from the lizimet system over 5000 m’/ha/year and the amount of nutrients washed away is up to
112 kg K equivalent to 225 kg KCl or enquivalent to 250 kg of Potassium Sulfate (K,SO,); 80 kg N equivalent to
174 kg Ure or enquivalent to 380 kg SA (Sulfate Amon). The amount of nitrate (NO”") obtained in some groundwater
wells in vegetable growing areas in Lam Dong varies from 6.8 to 177.9 mg/l. Beyond 9.9 - 11.9 times compared to
QCVN 09-MT: 2015/BTNMT for water used for domestic purposes and exceeded 17.79 times in column B1 and
11.86 times in column B2 of QCVN 08-MT: 2015/BTNMT on water used for irrigation purposes. This is the cause
of the risk of making the groundwater environment polluted.
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NGHIEN CUU HOAN THO VA PHUC HOI MOI TRUONG
TAI DU AN KHAI THAC BAUXITE NHAN CO - PAK NONG
Vuong Thé Hoan!, Lé Hong Lich!, Pham Van Hiéu!

TOM TAT

Hoan thé va phuc hoi méi trudng trong khai thac khodng san la nhiém vu bat budc phai thuc hién tai Viét Nam.
Du an khai théc bauxite Nhian Co - Bik Nong c¢6 quy mé dién tich toan mo la 3.074 ha va thoi gian khai thac la
30 nam (gidy phép s6 2624/GP-BTNMT, ngay 11/11/2016), 4p dung cong nghé khai thac 16 thién. Qud trinh khai
thac gém nhiing cong viéc chinh la khai hoang, boc tach 16p pht bé mét, thu quéng va san 14p hoan thé. Nhiing hoat
dong nay sé gay ra nhiing tdc dong nhét dinh dén moi trudng nhu xdo tron, phd vé két ciu cc tang dat, thay d6i
dia hinh, x6i mon,... Do d4, cong tac hoan thd va phuc h6i méi trudng can phai dugc chi trong va thuc hién song
song v6i hoat dong khai thac theo phuong thiic cudn chiéu. Tinh dén hét ndm 2018, du 4n da khai thac gin 120 ha
va tién hanh hoan thd, trong keo lai trén 90% dién tich, ti 1é ciy s6ng sau 02 ndm trong dat 88,7%, chiéu cao quin
thé trung binh dat 156,0 cm.

T khéa: Hoan thé, phuc héi moéi trudng, ciy keo lai, bauxite

' Trung tdm Nghién ctiu & Quan tric moi truong nong nghiép mién Trung va Tay Nguyén, Vién Moi trudng
Nong nghiép
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I. DAT VAN PE

Khai thac tai nguyén thién nhién phuc vu phat
trién kinh té€ dit nudc da va dang dugc nhiéu nude
trén thé gigi quan tam va uu tién d4u tu, trong d6 c6
Viét Nam. Tuy vay, khai thac tai nguyén néi chung
va khai thac quang bauxite néi riéng da va dang lam
nay sinh nhiéu hé luy déi v6i méi truong. Do do,
cong tac hoan thé va phuc hoi moéi trudng sau khai
thac Bauxite dang la vin d€ dugc cac nha quan ly,
cac nha khoa hoc va nguoi dan dic biét quan tam.
Theo D€ an cai tao phuc hoi méi truong du an khai
thac mo bauxite Nhian Co - Dak Nong (2013) bén
canh cac tac dong tich cuc, hoat dong ctia khai thac
mo cling sé gy ra nhiing tac dong tiéu cuc doi voi
moi trudng tu nhién va moi truong xa hodi ctia khu
vic mo va vung phu can. Dia hinh, canh quang khu
vic mo sé bi bién d6i nhiéu, bé mit ctia khai trudng
mo sau khi két thac thi khong con tham thuc vat
bao phu, vi vy vao mlia mua sé xay ra hién tugng
x6i mon dat gay boi lap khu vuc, hé thong khe su6i.
Xudt phat tii van dé d6, nghién ctu danh gia “Cong
tac hoan thé va phuc h6i moi trudng tai du an khai
thac Bauxite Nhian Co - Dak Nong, giai doan dau
khai thac (2016 - 2019)” dugc tién hanh nhim ddnh
gia kha nidng hoan thg, tai st dung dat sau khai thac
bauxite ctia du an.

II. VAT LIEUVA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Mau d4t trudc khai théc bauxite va dit da hoan
thd, céy keo lai.
2.2. Phuong phap nghién ctiu
2.2.1. Phuong phdp thu thap tong hop tai liéu

Thu thap va chon loc cac tai liéu vé chuong trinh
hoan thd, phuc hoi moéi trudng sau khai théc bauxite
lién quan dén pham vi khu vuc nghién ctu.
2.2.2. Phuong phdp ldy mau thuc dia

Tai khu vuc dia diém nghién ctiu tién hanh khao
sat va 14y mau dit hoan thé (trudc va sau khi trong
cay keo lai) & cac tang dat (0 - 30 cm, 30 - 60 cm).

Maiu dit dugc thu thip theo Tiéu chudn Viét
Nam vé chét lugng dat - 14y mau - yéu cdu chung
(TCVN 5297:1995/BKHCNMT), va bdo quan theo
Tiéu chuéin Viét Nam vé chét lugng dét - 14y mau
(TCVN 5960:1995/ BRHCNMT).
2.2.3. Phuong phdp phén tich mau

Mau dat dugc phan tich theo tiéu chuidn Viét
Nam va tiéu chudn nganh hién hanh. Pam bao chit

lugng va kiém soat chit lugng phan tich mau theo
QA/QC.
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Céc chi tiéu phéan tich gébm: Dung trong, ty
trong, do xop; pH, ., OC tong s6, N tong s6, PO, dé
tiéu, K,O dé tiéu, Ca**, Mg*, CEC, Fe,O,, Al,O,véi
cac phuong phdp phan tich tuong tng nhu sau:
TCVN 11399:2016; TCVN5979:2007; TCVN 8941:2011;
TCVN 6645:2000; TCVN 8942:2011; TCVN 8662:2011;

TCVN 8569:2010; TCVN 8568:2010 va TCVN 8246:2009.

2.2.4. Phuong phdp theo doi tinh hinh sinh truéng
cia cdy keo lai

Dém s6 céy song, do chiéu cao cay theo 04TCN
132:2006 tai cac thoi diém 06 thidng; 12 thang va
22 thang.

2.2.5. Phuong phdp xii ly sé liéu

Theo cac phuong phéap théng ké thong thuong,
cac gia tri trung binh dugc tinh kém véi do léch
chuén, st dung cac ham tuong quan trong phin
mém Excel.

2.3. Thoi gian va dia diém nghién ctiu

Nghién ctiu dugc thuc hién ti thang 01 nam
2016 dén thang 06 ndm 2019 tai khu vuc dét khai
thac bauxite tai thon Quang Son, xa Nghia Thing,
huyén bk Rlép, tinh Bik Nong thudc du an khai
thac bauxite Nhan Co - Ddk Nong.

I11. KET QUA VA THAO LUAN

3.1. Quy trinh hoan thé va trong keo lai tai du an
khai thac bauxite Nhan Co - Ddk Nong

Theo D¢ 4n céi tao phuc héi moi trudng du an
khai thac mo bauxite Nhan Co - Pak Nong (2013):
Mb¢ ap dung phuong phap khai thac cuén chiéu két
hgp vé6i hoan thé. Lép dit phu boc & khu vuc khai
théc tiép theo sé dugc d6 vao khoang khong gian da
khai théc d€ hoan thé. Nhu vay, khi két thuc khai
thac bé mit khai truong da dugce d6 16p dat mau lén
trén bé mat va dia hinh khai truong sé gan tuong tu
nhu ban dau nhung thdp hon khoang 3 - 4 m. Lua
chon cay giéng c6 tudi tii 2,5 - 3 thang tudi, chiéu cao
cay khoang 25 - 30 cm, khong gay ngon, sinh truéng
tot. HO trong cay co kich thude (0,4 x 0,4 x 0,4 m),
cac hé trong dugc dao so le nhau. Sau d6 tién hanh
tron phén vi sinh vao dat ti 1é 1/40 dé bon 16t, trong
va lap dat, len chat goc cdy. Theo doi, cham soc tudi
cay dinh ki trong nam dau dén khi cay phat trién
6n dinh. Hang ndm tién hanh trong ddm thay thé
nhiing cay chét hodc khong cd kha nang sinh trudng.

Dén hét nam 2018, du 4n khai thac Bauxite Nhan
Co - bak Nong da thuc hién khai thac gan 120 ha va
tién hanh hoan th, trong cay keo lai trén 90% dién
tich v6i mét do trong 1.660 cay/ha (S& Tai Nguyén
va Moi truong tinh Bak Nong, 2018).



Tap chi Khoa hoc Céng nghé Néng nghiép Viét Nam - S6 9(106)/2019

3.2. bac diém ph4u dién va tinh chit ly, héa hoc
dat trudc khai thac bauxite

Theo Ng6 Thi Bao Minh, Lé Hong Lich (2013),
két qué phan tich viung dit thudc khu vuc quy hoach
khai thac Bauxit tai Nhan Co, Dak Nong tai bang 1
va bang 2 cho thay: D4t ¢ phan tng kha chua toan
phau dién, pH, , 6 cac ting bién dong tli 4,8 - 5,9,
ham lugng cac chit OC, N, P,O,, K0, Ca*, Mg** va
dung tich hép thu (CEC) & tat ca cac ting déu thdp
va thuoc hang nghéo, ham lugng Fe,O,, AL O, cao.
Thanh phén co gidi tuong doi ndng tuy ty 1¢ sét va
thit tuong duong nhau (xdp xi 40 - 50%) nhung do
dat c6 nhiéu két von, dd ong nén qua thoi gian su lang
chit da lam cho dat chit cting, d¢ xOp thdp. Nhiing
vung dat hoang ho4, thuc vat chi c6 cd chi, co me, cay
bui nhd,... thanh phén co gidi it 6 gia tri nong hoc do
két cau dat bi pha vg, ly tinh dat suy thoai, kha néng
giti nudc, gili phan, thodt khi trong dat kém.

Bang 1. Mot s6 tinh chat vat ly ctia dat

trude khai thac bauxite
Pl-lz’m Tang 3::3 Ty trong Do x0p
dién (cm)
glem’ %
0-30cm 1,33 2,58 48,45
PD1 30 - 60 cm 1,37 2,62 47,71
60 - 90 cm 1,42 2,63 46,01
0-30cm 1,30 2,42 45,67
PD2 30 - 60 cm 1,35 2,47 40,89
60 - 90 cm 1,44 2,52 39,68
0-30cm 1,47 2,59 43,24
PD3 30 - 60 cm 1,52 2,63 42,21
60 - 90 cm 1,52 2,66 42,86

Nguoén: Ngb Thi Bdo Minh, Lé Hong Lich (2013).

Béang 2. Mot s6 tinh chat hoa hoc ctia ddt trude khai thac bauxite (tdng 0-30cm)

win | pH_ |oc@w) | N 20 | KO Ca*  Mg* CEC Fe0, ALO,
mg/100g Cmol"kg (%)

MM1 5,31 1,57 0,056 3,95 5,48 0,50 0,05 8,5 14,1 21,6

MM2 5,31 1,31 0,063 2,43 1,51 0,25 0,28 13,4 13,2 29,3

MM3 4,68 1,89 0,156 2,59 3,50 0,18 0,27 15,7 17,7 8,8

Nguon: Ngo Thi Bdo Minh, Lé Hong Lich (2013).

3.3. bic diém phiu dién va tinh chit ly, héa hoc
dit hoan thé trudc va sau 2 nam trong keo lai

Két qué quan tric, phan tich dit hoan thé trude
va sau 2 nam trong keo lai tai dia diém nghién ctu
nhu sau:

O nhiing viing d4t méi hoan thé co dai va cay keo
lai con non va thua, tham pht thyc vt mong, két

cdu dat rat roi rac, tinh hinh x6i mon bé mdt xay ra
rat manh, ddc biét [a nhiing ving dat c6 dé doc lon
(= 5%), sudn doc dai ((= 50 m). X6i mon tao thanh
ranh siu va xuat hién kha nhiéu trén bé mit dét. Tuy
nhién trén nhiing khu dat hoan thé da dugc trong
keo lai va cd dai moc day tii > 2 nam thi tinh trang
x6i mon gidm dang ké, mat do va d¢ sau ranh xd4i
mon giam ti 60 - 70% so v6i dit méi hoan thé.

Hinh 1. D4t mdéi hoan thé tham thuc vat it, bi x6i mon manh
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bt hoan thé bi nén chit manh (dung trong =
1,43 g/cm®), ¢6 ddc tinh chua; ham lugng hiu co
trung binh, dam t6ng s6, 1an dé tiéu, kali dé tiéu va

céc cation kiém thé (Ca®*, Mg**) va dung tich hdp
thu (CEC) rit nghéo.

o

Bang 3. Tinh chat ly, héa hoc d4t hoan thé

Trudc trong  Sau 2 ndm
STT Chi tiéu keo trong keo
0-30 | 30-60 0-30 30-60
cm | cm | cm | cm
1 Dungtrong (g/cm’) 1,43 - 1,39 | -
2 Titrong 2,61 - 2,61 -
3 Do x6p (%) 452 - 467 -
4 pH,_, 512 508 514 5,11
5 0OC(%) 1,39 1,25 | 1,42 1,21
6 N (%) 0,081 0,077 0,084 0,077
7 Pdétiéu(mg/100g) 2,49 242 2,11 226
8 Kdétiéu(mg/100g) 2,96 1,83 3,17 1,99
9 Ca* (Cmol/kg) 0,26 = 0,24 0,26 0,22
10 ' Mg* (Cmol/kg) 0,18 0,10 0,24 0,18
11 CEC (Cmol/kg) 50 48 46 44

Hinh 3. Phau dién d4t méi hoan thé 3 thang,
chua trong cay, co it
Ghi chii: Tang 0 - 90 cm: ddt hoan thé, mau sdc khi
khé déng nhdt, ldn nhiéu két von, ré va than cdy nhé, két
cdu rdi rac; Tang 90 - 120 cm: ddt nguyén trang, mau hoi
sam, khong c6 ré cdy, rdt chdt.
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Hinh 2. Dt hoan thd va trong keo lai 22 thang

bat hoan thd sau 02 ndm trong keo lai dung trong
gidm ti 1,43 xudng con 1,39 g/cm?® so v6i dat maéi
hoan thé nhung khéng dang ké. Ham lugng hiiu co
c6 tang nhe (tang 0,03%), do bon phan hiiu co vi
sinh (2 tdn/ha) va lugng co dai cit bo tai chd hang
nam; dam tong s6, lan dé tiéu, kali dé tiéu va cac
cation kiém, kiém thé (Ca*', Mg**) va dung tich hép
thu (CEC) van dang & mtic rit nghéo.

Vo6 Thi Kim Oanh (2013): Khai thac khoang san
trong di€u kién dia hinh bi chia cit manh, d¢ doc
cao cung véi lugng mua 16n (>2000 mm/nam) va
tap trung thi nguy co x6i mon, sat 1§ dat la kho tranh
khoi. K€ ca khi dit dugc hoan thd trd lai sau khai
thédc qudng thi cac tinh chat vat ly, két dinh trong dat
chua thé phuc héi, thadm thuc vat trén mat dit chua
dugc tai tao cang lam cho nguy co x6i mon, ria troi
dat trong mua mua nghiém trong hon.

Hinh 4. Phau dién dé4t nguyén trang tréng ho tiéu,
khong c6 quing bauxite
Ghi chii: Tiang 0 - 20 cm: mau sam, toi x6p, nhiéu
mun; Tdng 0 - 95 cm: mau hoi nhat va dong nhdt, xop;
Tang > 95 cm: ddt chat, min.
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3.4. Diac diém sinh trudng cta cay keo lai tai viing
nghién ctu

Két qua theo doi mot s6 chi tiéu sinh trudng
clia cdy keo lai trén nén dit hoan thg sau khai thac
bauxite tai Nhan Co cho thdy: Ty 1é cay séng sau
02 ndm trong trung binh khoang 88,7%, chiéu cao
trung binh cta quin thé sau 06 thang la 69,5 cm;
12 thang la 94,8 cm va sau 22 thangla 156,0 cm. Nhu
vay, cdy keo lai c6 kha ning sinh trudng kha tét trén
nén dat hoan thd sau khai thac bauxite.

Béang 4. Ddc diém sinh trudng cta ciy keo lai

Thoi gian sinh truéng
(thang)
06 12 22

Dic diém sinh truéng
cua cay keo lai

Dién bién ty 1é s6ng ctia
keo lai (%)
Chiéu cao ctia keo lai (cm) | 69,5 94,8

92,3 90,1 88,7

156,0

IV. KET LUAN

Dén hét nam 2018, du an khai thac Bauxite Nhan
Co - bak Nong da thuc hién khai thac gan 120 hava
tién hanh hoan tho, trong cy keo lai trén 90% dién
tich v6i mét do trong 1.660 cay/ha.

D4t hoan thd sau khai théc bauxite thoi gian dau
bi x6i mon manh do tham thyc vat it, ham lugng cac
yéu t6 dinh dudng nhu N, P, K, Ca, Mg nghéo. Tuy
nhién, tinh hinh sinh trudng ctia ciy keo lai trong
trén nén dit hoan thé sau khai thac bauxite rat kha
quan, c6 ti 1é séng sau 02 ndm dat 88,7%, chiéu cao
quan thé trung binh dat 156,0 cm. Do d6, néu ap

dung quy trinh hoan thé va cai tao dat sau khai thac
bauxite mot cach hgp 1y thi hoan toan cé kha nang
dua vao st dung tdi canh tdc cac loai cdy néng, lam
nghiép c6 gid tri cao sau 1 - 2 chu ky trong keo lai.
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Soil remediation and environmental rehabitation
at the bauxite mining project site Nhan Co - Dak Nong
Vuong The Hoan, Le Hong Lich, Pham Van Hieu
Abstract

Soil remediation and environmental rehabitation are obliged to be implemented in Vietnam. The bauxite mining
project Nhan Co -Dak Nong has a total area of 3,074 hectares and its mining time is 30 years (Licence number
2624/GP-BTNMT, 11/11/2016), which applies surface mining technology. The mining process consists of the main
tasks of reclaiming, dissection of surface coatings, ore collection and a complete leveling. These activities cause
certain impacts on the environment such as disturbance, structural disruption of soils, terrain changes, erosion,...
Consequently, soil remediation and environmental rehabitation are paid attention and implemented in parallel with
the mining activities. By the end of 2018, the project has been exploited nearly 120 hectares and conducted soil
remediation and grew Acacia trees over 90% of the mined area; the proportion of living trees after 02 years of the
planting was 88.7% and the average height of populations height reached 156 cm.

Keywords: Bauxite, soil remediation, environmental rehabitation, Acacia
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PANH GIA TIEM NANG GIAM PHAT THAI KHI NHA KINH TU CAC MO HINH
CANH TAC THONG MINH THICH UNG VOI BIEN POI KHI HAU

Bui Thi Phuong Loan', Duong Linh Phuong',
Dbao Thi Thu Héng', Cao Huong Giang', Hoang Thi Minh?

TOM TAT

Nong nghiép thong minh véi khi hiu (CSA) dugc FAO gidi thiéu 14n déu tién vao ndm 2010, nham muc dich
tdng nang sudt bén viing, ting cuong kha nang phuc hai (thich tng), gidam khi nha kinh (KNK). M6t s6 mo6 hinh da
dugc chiing minh hiéu qua kinh té vé€ nidng sudt cay trong va c6 kha ning thich ting v6i bién d6i khi hau. Nghién ctu
tiép can cac mo hinh CSA dugc thiét ké va trién khai tai mot s6 tinh thudc Dy dn cai tién nong nghiép tudi tiéu Viét
Nam VIAIP - WB7 (CS8/TC3/ CPO/2017). Nghién ctiu st dung céng cu cén bang cac bon (Ex-ACT tool) d€ ddnh
gia lugng cac bon. Két qua danh gia trong khu viic dy an gitia mo6 hinh CSA va cac kich ban canh tac thong thuong
cho thdy khd nang giam thiéu tiém ning ctia m6 hinh canh déng méu 16n cho canh tac Ida, mo hinh san xuét cay
trong can trén dat trong lta va mo hinh chuyén déi tu canh tac lua 2 vu sang canh téc 1 Ida - 1 mau dat muc l4n lugt
12 4,2 tan CO,e/ha; 4,3 tdn CO,e/ha; 2,67 tdn CO e/ha. Nhin chung, cdic mé hinh CSA dugc st dung phan bon phu
hap, giam thudc trii sdu, quan ly dich hai theo IPM va dédc biét la phuong phép tudi ngdp xen ké theo hudng san xudt

ndng nghiép c6 hiéu qua trong viéc giam phat thai KNK va thich ting v6i bién d6i khi hau.
T khoa: CSA, can bang carbon (EX_ACT Tool), khi nha kinh, bién d6i khi hau

I. DAT VAN PE

& Viét Nam, san xudt cay luong thyc van 1a nganh
quan trong nhit ctia néng nghié¢p. Tuy nhién, bién
doi khi hau (BDKH) dugc du bdo sé tic dong 16n
dén san xudt nong nghiép va anh hudng dén an ninh
luong thuc, sinh ké va doi séng ctia nong dan (Bo
Tai nguyén va Mdi trudng, 2015). D€ thich tng véi
BDKH, ddm bdo an ninh luong thuc va phat trién
nong nghiép bén viing, nganh noéng nghiép Viét
Nam da tép trung ap dung va thuc hién dong thoi
nhiéu ky thuit nhu da dang bo gidng cay tréng, bo
tri thoi vu gieo trong thich hgp, ting cudng da dang
héa cay trong, chuyén ddi co cdu ti trong thuan lua
sang da dang cdy rau mau mot cach linh hoat, ap
dungky thuat quan ly dich hai tong hgp (IPM), quan
ly céy trong téng hgp (ICM), tudi nudc tiét kiém,
bén phan thich hgp cho tiing loai dét, tudi kho udt
xen ké d€ giam phat thai khi nha kinh (KNK) ti laa
nudc, lam dat t6i thiéu, luan canh, xen canh... TAt ca
cac ing dung do goi chung la Nong nghiép thong
minh v6i khi hau, viét tat la CSA. Theo BUR3 (Bo
Tai nguyén va Moi trudng, 2018), san xuit ndng
nghiép chiém 27,92% lugng phat thai KNK quéc
gia, trong d6 phat thai ti trong laa chiém ty 1¢ cao
nhit1a 49,35%. O d4t nudc ma laa gao la luong thyc
chinh nhu Viét Nam, thay d6i phuong phép canh tac
la diéu can thiét trong boi canh BDKH va cling thich
ung v6i BDKH. Bai bdo nay trinh bay mot phan
két qua ctia Dy 4n Cai thién noéng nghiép c6 tuéi
& Viét Nam VIAIP - WB7 (CS8/TC3/CPO/2017),
nghién ctiu danh gia tiém ning giam phat thai KNK

ti cdc mo hinh canh tac thong minh (CSA) thich
ung v6i BDKH thong qua cong cu xdc dinh cin bang
cac bon (Ex-ACT tool). Két qua tap trung vao 3 mo
hinh ¢4 tiém ning gidm thi€éu KNK: mé hinh cdnh
dong mau 16n cho canh tac lua, m6 hinh san xudt
cay trong can trén dit trong lia, mo hinh chuyén d6i
tu canh tac lta 2 vu sang canh tac 1 lta - 1 mau.
Céc mo hinh nay da trién khai ap dung ky thuit méi
nhu céi tién phuong phéap canh téc, quy trinh tréng
nham muc dich ting cudng nang sudt va chét lugng
cay trong, nang cao nhén thtic ctia néng dan trong
viéc stt dung phén bon hiéu qua hay phong trii sau
bénh dugc chiing minh la mang lai hiéu qua kinh
té xa hoi, gop phin ning cao thu nhép cho nguoi
noéng dan (Nguyén Thi My Linh va ctv., 2017). b€
danh gid tiém ndng giam phat thai KNK ti cac mo
hinh canh tac thudc ving du an, nhém nghién ctiu
da st dung cong cu can bing cic bon (Ex-ACT tool)
dé udc tinh sy thay ddi lugng cac bon gitia kich ban
canh tac truyén théng va kich ban thuc hanh néng
nghiép thong minh CSA dé tit d6 danh gia kha nang
giam phat thai KNK tai cac mo6 hinh canh tac thong
minh thich Gng v6i BDKH.

11. POI TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Ddi tugng nghién ctiu

Nghién ctu tdp trung danh gia 3 mo hinh canh
tac thong minh (CSA) thich ting v6i BBDKH: Mo
hinh cdnh dong mau 16n cho canh tac lua (thyc hién
tai tinh Quéng Nam, Quang Tri va Ha Tinh), mo
hinh san xudt cay trong can trén dat trong lua (thuc

! Vién Moi truong Nong nghiép, Vién Khoa hoc Nong nghiép Viét Nam
2Ban quén ly Du an Céi tién néng nghiép tudi tiéu Viét Nam VIAIP - WB7
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