Nghién ciru
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PEN CHAT LUQNG NUOGC MAT TAI THI TRAN TRAN DE,
HUYEN TRAN PE, TINH SOC TRANG
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Viéc hinh thanh va phat trién nganh chan nudi heo o thi tran Tran Dé, huyén Ti ran
Dé, tinh Séc Tring da dem lai hiéu qua kinh té cao, ting nang sudt lao déng va thu
nhdp ciia ngueoi dan, nhung da gy anh hwéng dén moi trieong do cdc chat thai tir chan
RUOI. Bai bao tién hanh khdo sat hién trang chdan nuoi heo va chdt lwong nudc mat tqi
thi tran Tran Pé, huyén Tran Pé, tinh Séc Trang. Tir d6 dé xuat bién phdp qudn 1y chat
lu"ang mm’c mat tai khu vuc chan nuéi heo. Nghién citu tién hanh trong 3 thang, két
hop ldy mdu nwée va phong van 40 h, 1 cdn b dia phirong. Két qua cho thdy, chan
nudi heo theo kiéu hé thong Chuong (C) chiém 65%, chdt thai chin nudi thai truc tiép
ra méi trieong chiém 65% (ao cd va mwong, kénh), 35% dp dung ham u biogas. Tuy
nhién, chat thai xir Iy bdng ham i biogas cdn gap nhiéu bat cdp lam hiéu qua xir Ii kém
va khong triét dé. Chat thai tai vi tri nguon tiép nhan c6 ham lirong DO, BOD,, COD,
7SS, TP va TN lan lwot la 1,13 mg/L 40,9 mg/L, 128 7 mg/L, 200 mg/L, 3,36 mg/L va
22,6 mg/L va ham lwong giam dan khi ra xa nguon thai. Qua dé cho thdy chadt thdi
chan nudi heo la nguén gay o nhiém dang ké dén chat lwong nudc mat tai khu vuce va
cdc khu lan cdn. Chinh quyén dia phirong can quan tam nhiéu hon dén hoat dong chan
heo, ddc biét la viéc xir Iy chdt thai chdan nudi, bén canh dé can ndng cao hiéu biét ciia
nguwoi dan gép phan phdt trién bén viing trong chin nudi va cdi thién chat liwong nuée
mat trong khu vuec.
Tir khéa: Chét thai; Chan nudi heo; Chét lugng nudc mat; Séc Trang
Abstract

Assessing impacts of swine waste on surface water quality in Tran De town,
Tran De district, Soc Trang province

The pig farming industry in Tran De town, Tran De district, Soc Trang province
has brought high economic benefit, increased labor productivity and people’s income,
but has also affected the environment due to discharged livestock waste. This study
conducted a survey on the current situation of pig farming and surface water quality
in Tran De Town, Tran De District, Soc Trang Province. Management measures were
then proposed to manage surface water quality in pig farming area. The study was
conducted in 3 months using combination methods of water sampling and interviewing
of 40 households and 1 local official. The results show that the 65% of pig farming
industry are using pigpen system (C. 65% of swine waste are discharged directly into
the environment through fish ponds, ditches and canals. 35% of swine waster are
treated in biogas digesters. However, waste treatment using biogas digesters is still
inadequate resulting in poor treatment efficiency. Waste at the receiving sites has DO,
BOD,, COD, TSS, TP and TN content of 1.13 mg/L, 40.9 mg/L, 128.7 mg/L, 200 mg/L,
3.36 mg/L and 22.6 mg/L, respectively. These contents decrease gradually when the
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waste is carried away from the source. This shows that swine waste is a significant
source causing surface water pollution in the study area and its surrounding areas.
Local authorities need to pay more attention to pig farming activities, especially the
treatment of swine waste, as well as improve people s awareness about environment
to contribute to sustainable development of pig farming and improvement of water

quality in the area.

Keywords: Waste; Pig farming; Surface water quality; Soc Trang

1. it van dé

Hién nay, hoat dong chan nudi ngay
cang gitt vai trd quan trong trong co ciu
nganh néng nghi€p Viét Nam va phat
trién nhanh chéng ca vé chat lugng va sd
lwong [1]. Kinh té xd hoi phét trién, doi
séng ngudi dan nang cao thi nhu cau tiéu
thy thuc pham c6é ngudn gbc dong vat
cling ngay cang cao, do dé nganh chan
nuoi phat trién, dac biét 1a chin nudi heo
[2]. Tai nhiéu dia phuong da c6 su chuyén
dich quy mo chan nudi tir nho 1€ sang quy
mod 16n nhung hinh thirc chan nu6i nho
1¢, mang tinh tan dung & céc vung sau,
ving xa van con chiém ty 1¢ cao, nhan
thirc bao v€ moi truong cia nguoi chin
nudi con han ché [3]. Bén canh d¢, viéc
mo rong quy mod chan nudi khong di kem
vGi phat trién ¢ s ha ting chudng trai va
hé thdng xir Iy chat thai d3 dé lai nhiing
tac dong ti€u cuc dén moi truong, dac bi¢t
1a moi trudng nudc mat [4, 5]. Thi trin
Tran Dé, huyén Tran D&, tinh Soc Trang
kinh té phu thudc chu yéu vao hoat dong
nong nghi¢p, trong dé cd chan nuodi heo.
Tuy nhién, hi¢n tai ¢ thi trn Tran Dé cac
van dé trong chan nudi heo, dac biét la
chat thai chan nudi anh hudng méi trudng
nudc mit van chua c6 nhiéu nghién ciru.
Nghién ctru nay dugc thyc hién tir thang
1 nim 2019 dén thang 4 cing nam nhim
khao sat hién trang chat thai chin nudi
heo tai hg gia dinh, ddnh gid moi truong
nudc mat tai khu vue chan nuoi heo, tir do
dé xuét giai phap quan ly chat lugng moi
trudong nudc mat tai khu vuc.

Viéc hinh thanh va phét trién manh
nganh chan nudi heo ¢ nudc ta da dem lai
hiéu qua kinh té cao, ting ning suat lao
dong va thu nhép cia nguoi dan [6]. Bén
canh nhitng mat tich cuc, nganh chan nuoi
heo ciing tOn tai nhiéu bat cap, dac biét la
vén dé chét thai chan nudi gdy anh huéng
dén moi trudng. Nam 2009, tai thanh phd
Céan Tho ho chan nudi heo 4p dung bién
phap xir ly chét thai bang hinh thirc biogas
- a0 ca (11,29%), thai truc tiép xudng
song rach (25,81%), ngudn thirc an chi
yéu 1a thirc an ty tron, tan dung (98,39%)
va ngudn nude st dung cho chian nudi heo
tir giéng khoan (53,23%) [2]. Nam 2011,
tai huyén Van Giang, tinh Hung Yén hd
chin nuéi heo xay dung kiéu chudng kién
b (95,24%), ban kién cb (4,76%) va tan
sut vé sinh chudng tir 1 - 2 1an (61,90%),
tir 3 - 4 1an (38,10%). M6i trudng nudc
mat bi 6 nhiém, so voi QCVN 08:2015/
BTNMT [7] thi ham Iugng DO trung binh
déu thip, nong do trung binh cac chi sb
BOD,, COD, TP déu vugt ngudng quy
chuan gip nhi€u lan. Chat luong nudc
mat tai huyén déu da bi 6 nhiém va khong
thoa mén tiéu chuan chat lugng nudc mat
dam bao doi séng cua cac sinh vat thiy
sinh [6]. Nam 2013, tai Séc Trang c6 dén
81,82% nguoi dan chan nuoi heo véi quy
moé nho, chu yéu 1a hé thdng chudng ho
(96,26%) [8]. Hién nay, huyén Tran Dé&
phan 16n nguoi dan chan nudi heo nho
1¢, tur phét va cht thai chan nudi hau nhu
chwa duoc xu ly triét dé, c6 thé chit luong
moi truong nudc mat dang cd xu hudng bi
6 nhiém. Nghién ctru nay tién hanh khao
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sat hién trang chan nudi heo tai hd gia
dinh trén dia ban thi trin Tran Dé, déng
thoi phan tich, danh gia chat luong nudc
mit tai khu vuc chan nuéi heo, tir d6 kién
nghi mét sd giai phap quan 1y chét luong
nudc mat.

2. Phuong phap nghién ciru

2.1. Thoi gian va dia diém nghién
curu

Nghién ctru dugc thuc hién tai thi
trin Tran D, huyén Tran Dé, tinh Séc
Trang trong thoi gian tir thang 1 ndm 2019
dén thang 4 nam 2019. Thj trin Tran Dé
c6 dién tich dét tw nhién la 1.882,63 ha,
hoat dong nong nghiép 1a chu yéu, danh
bat thiy hai san 1a thé manh cua thi trén.
Bén canh dd, mo6 hinh chédn nudi heo quy

Nghién ciru

mo nho trén dia ban cling dugc nguoi dan
ap dung nhiéu nham ting thém thu nhap
va tan dung nguon thirc an thura [9].

2.2. Phwong phdp thu thdp va xw li
s6 liéu

Tién hanh 14y mau nudc mat tai 3 vi tri
thuoc 4p Ap Pau Giong, thi tran Tran Dé,
huyén Tran Dé, tinh Séc Tring bao gdm,
ao tiép nhan chat thai chan nudi heo (Mau
1), cach ao tiép nhan chat thai khoang 40
- 50 m (Mau 2) va tai vi tri ngudn nudc
khong chan nudi heo - séng (Mau 3) dé so
sanh su chénh léch vé6i 2 mau trude (Hinh
1). Liy mau vao luc thily triéu ting cao
chay tran vao cac ao chira nudc thai chan
nuéi. Cac mau nuée duge thu theo TCVN
6663-6:2018 (ISO 5667-6:2014) [10] va
APHA 1060B (1998) [11].

Hinh 1: Vi tri thu mdu tgi thi tran Tran Dé

Mau nuédc duge danh gia thong qua
cac chi tiéu nhu: pH va oxy hoa tan (DO),
hai chi tiéu nay duogc do truc tiép tai hién
truong bang may do; cac chi tiéu nhu cau
oxy hoéa hoc (COD), nhu ciu oxy sinh
hoc (BOD), téng chét rin lo lung (TSS),
téng Nito (TN), tong Photpho (TP) duoc
phan tich tai phong thi nghiém theo
phuong phép chuan tuong Gng 1a APHA-

5220C/D, APHA-5210.B, APHA 2540.D,
APHA 4500.N.B va APHA 4500.P.B.E
(APHA, 1998) [11]. Cac chi tiéu dugc
trinh bay dudi dang trung binh, st dung
phan mém Microsoft Excel v& biéu dd, so
sanh vé1 QCVN 08:2015/BTNMT.
Phong vén truc tiép 40 ho dan sinh
song xung quanh vi tri thu mau (20 ho
nuoi heo va 20 hg khong nudi heo) cung
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v6i mot can b dia phuong bang bang cau
hoi ban cau tric thu thap cac thong tin
vé qui mo chudng trai, s luong dan heo,
lugng nudc st dung, phuong phap xu ly
chit thai chin nudi heo, nhin thic cua
ngudi dan vé van d& 6 nhiém ngudn nudc
song tai khu vuc nghién ctru va cong tac
quan ly moi truong nudce va chian nuoi heo
trén dia ban. Sau d6 téng hop sb liéu tinh
phan tram, st dung phan mém Microsoft
Excel 2013 dé vé bicu do.

3. Két qua va thao luin

3.1. Hién trang chdan nuoi heo tai
khu vwe nghién ciru

oc
AC
acv

Hinh 2: Cdc kiéu h¢ thong chin nudi heo
tai thi tran Tran Dé
Két qua phong van cho thdy, trén dja
ban nghién ctru hoat dong chdn nudi heo
c¢6 3 kiéu hé thong bao gém: cac ho dan
c6 ao tiép nhan chét thai tir chan nudi heo
dugc xép vao kiéu Ao ca - Chudng nudi

heo (AC), cac ho dan c6 chan nudi heo va
vuon cdy tai nha dugc xép vao hé thdng
Chudng nudi heo - Vuon cdy (CV) va céc
ho dan chi chan nu6i heo duoc xép vao
kiéu Chudng nuéi heo (C).

Trong d6, chin nudi heo theo kiéu
hé théng C chiém ti 16 cao (65%) va thap
nhit 13 hé théng CV chiém 5% (Hinh 2).
Hinh thirc thiét ké chudng trai chan nudi
trén nén xi mang (kién cd) chiém ti 18
100%, ngudn thirc an chin nuéi heo chu
yéu 13 thuc an thira (15%) va thirc an két
hop (85%), vé sinh chudng véi tan suat 2
lan/ngay/hod va ngudn nude st dung trong
chan nudi 100% tir nude giéng khoan. Két
qua ndy, tuong dong véi cac nghién ciru
trude d6 [2, 6], phan 16n tan dung ngudn
thirc an du thira c6 kha nang ngudn thai ra
moi truong cé chira ham luong chét hitu
co cao. Dong thoi, ngudn nude st dung
trong chan nudi hau nhu phu thudc hoan
toan vao ngudn nude ngam. Qua dé, cb
thé nhan dinh khach quan, trong tuwong
lai vAn dé chan nudi heo trén dia ban cé
thé s& gap nhiéu kho khan va nhiing hé
luy khac do can kiét nguén nudc ngam.
Bén canh d6, chan nu6éi mé quy nho va
hé théng chudng ho (khong kép kin) 1a
cha yéu [8], s luong heo cao nhat 1a 45
con/hd theo kiéu hé théng AC va mot s it
nuéi duéi 10 con/hd, v6i hé théng chudng
h¢ khi thai chan nu6i khong dugce xur ly sé&
thai truc tiép vao méi truong.

Bang 1. Khéi lwong va luu luwong chit thai chén nuéi heo hang ngay tai thi trin Trin Dé

Loai hinh chin Sé ho Sé con Khoi lwgng CTR Luu lwgng thai
nudi : (2kg/con/ngay) (lit/ngay)
C 13 270 540 2.700 - 13.500
AC 6 131 262 1.310 - 6.550
Ccv 1 40 80 400 - 2.000
Tong 20 441 882 4.410 - 22.050

Nguon: Udc tinh két hop phéng vén khao sdt, 2019
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Theo Cuc Chan nudi (2014) va Tran
Anh Tuan (2017) [12], khdi luong chét
thai rdn chin nudi dbi v6i heo binh quén
2kg/ngay/con. Qua két qua phong van
cho thdy luong nudc thai trung binh mdi
con heo tai khu vuc nghién ctru tir 10 - 15
lit, diéu nay phu hop véi nghién ciru ciia
Nguyén Thi Hoa Ly [13]. Vi tong sb 441
con heo thai lwong chit rin 882kg/con/
ngay va luu lugng thai 1a 4.410 - 22.050
lit/ngay (Bang 2) ty 1& nay tuong ddi du
16m gay strc €p 1én moi truong, dac biét la
ngudn nudc mit khi luong thai vuot qua
muc tu [am sach cua nguén nudc. Vi vy,
lugng nudce thai trong chan nudi heo la tac
nhan gy 6 nhiém méi trudng cao.

Thai
bo ra .
Co

ao .
. biog
ca.2

<o as,3
< S0 SU'O

Tha:

trrc
tiép
Ia

Hinh 3: Cdc hinh thirc xﬁ,’ ly clfd't thfii chdin
nudi heo tai thi tran Tran Dé

Cac ho chan nu6i heo trén dia ban
xtr ly chat thai chan nudi st dung bé
biogas chiém 35%, thai bo ra ao ca la
25% va phan 16n thai truc tiép ra moi
truong (40%) (Hinh 3). Nghién ctru trude
day duogc tién hanh nam 2009 tai Cén
Tho [2] va nam 2013 tai Soc Trang [8]
da ghi nhan lan luot khoang 16,13% va
32,62% sir dung biogas dé xir Iy chat thai,
khong xu ly khoang 25,81% va 28,34%
va cac bién phép xu ly khac (58,06% va
39,04%), diéu nay cho thay ty 1é thai truc
tiép khong qua xir Iy ra méi truong thap
hon trong nghién ctru hién tai, két qua nay

Nghién ciru

cho thiy chat thai chin nudi heo tai khu
vuc nghién ctru thuong xa thai thing ra
kénh rach, diy 1a nguyén nhan cha yéu
gdy 6 nhiém méi truong nuée mit. Trén
thuc té, viée 4p dung bé biogas dé xu ly
chat thai con gap rat nhiéu bat cap. Quy
mo chan nudi ludn thay d6i, tinh trang van
hanh kém hiéu qua din dén hiéu qua xu
ly théap, chi phi cao, mot s6 it ho dan con
str dung bép cui dé dun ndu, nhu ciu st
dung khi gas thap. Mt khéac, hé thong khi
sinh hoc chua phai 13 hé thdng xir 1y sau
cung dé dam bao du diéu kién xa thai an
toan vao méi truong [14], dé hd trg cho
bién phap sau biogas lai can thém dién
tich 16n dé thuc hién. Trong khi d6, & muc
chan nudi quy mo nho 1é thi kho c6 thé
xdy dung dugc hé théng xir ly. Bi véi
chat thai xa xudng ao ca vira giai quyét
duoc van dé moi truong vua tan dung
ngudn thirc dn mién phi cho c4, tuy nhién
voi1 lugng chét thai 16n dugce thai lién tuc
xubng ao cé khong thé sir dung hét c6 thé
s& gy 6 nhiém méi truong.

B2m-5m B6m-8m  Trén 8m

Hinh 4: Khodng cdch tir nha dén chuéng
trai chén nudi heo tai thi trin Trin Dé

Thuec té c6 dén 45% chuéng trai duogc
xdy dung rat gin nha (2 - 5m), 25% cach
xa nha ¢ trén 8m (Hinh 4). Bén canh do,
trong qua trinh khao sat, moi truong tai
cac chudng trai chin nudi heo déu cé
mui hoi ning va tiéng on, dic biét 1a cac
chudng nuéi xdy dung gan nha & va céc
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ao, muong tiép nhan ngudn thai, ngudn
nuée déu c¢6 mau den, xuat hién nhiing
16p vang va c6 mui hoi théi béc 1én. Song
song véi d6, 100% nguoi dan cho ring
ngudn nudc mit dang bi 6 nhiém va anh
huong dén méi trudng, khoang 90% c6
nhan thirc xir ly chat thai chan nuéi heo.

CpH — =—Cuy chuda
0B/2015: BTNMT Al

7.49

My 1 MAu 2 MEu 3
COB0DS  ===(uy chuin
08/2015: BINMT Al

4.2. Hién trang moi trwong nwdc
mdt tai khu vwe nghién ciru

Nguén nudce sau khi duge 14y mau,
da tién hanh phan tich véi cac chi sd pH,
DO, BOD,, COD, TSS, TN va TP, két
qua phan tich dugc so sanh voi QCVN
08:2015/BTNMT.
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Hinh 5: Biéu dé thé hién cdc chi sé chit lwong méi trwong tai thi trin Tran Dé

Qua c4c biéu d6 (Hinh 5) cho thdy, gia
tri pH dao dong tir 6,86 - 7,93 mg/L, gid tri
DO daodonglontir1,13-6,65mg/L, BOD,
dao dong tir 3,26 - 40,9 mg/L va COD dao
dong tir 22,9 - 128,7 mg/L, TSS dao dong
tor 66 - 200 mg/L, TP dao dong tur 0,354
- 3,36 mg/. So sanh cac két qua phan tich
voi QCVN 08:2015/BTNMT cot Al - su
dung cho muc dich cép nudc sinh, bao tdn

dong thuc vat thuy sinh (ngudng cho phép
d6i vé6i gia tri pH 14 tir 6- 8,5; TSS 1a <20
mg/L; DO la >6 mg/L; COD la <10 mg/L;
BOD;, la < 4 mg/L; téng P 1a 0,1 mg/L),
nhén thay trong cac chi ti€éu phan tich thi
chi tiéu pH ndm trong gid tri giéi han cho
phép, cac chi tiéu con lai déu vuot giéi han
cho phép nhiéu lan [6]. Cu thé, gia tri trung
binh DO 1 3,42 mg/L thap hon 1,75 14n so
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v6i gia tri gidi han tdi thiéu ciia quy chuan
=6 mg/L) gia tri trung binh BOD,, COD
TSS, TP lan luot 12 64,86 mg/L (VlIOt gap
16,21 lan), 70,76 mg/L (vuot gap 7,08 lan),
277,26 mg/L (vuot gip 13,86 1an) va 9,154
mg/L (vuot gip 91,54 1an). Tuy nhién, ¢
Mau 1, chi s6 DO rét thap va hau hét cac
chi s6 déu rit cao va vuot ngudng cho
phép so véi quy chuan gip nhiéu lan do
ngay ngudn tiép nhan va giam déng ké khi
dén noi xa thai ra moi truong 1an can [15].
Riéng d6i v&i chi s6 TN gia tri dao dong tir
17,5 - 22,6mg/L, Mau 3 khong phat hién,
chi tiéu tong Nito khéng nam trong QCVN
08/2015:BTNMT nhung c6 thé so sanh véi
QCVN 62-MT:2016/BTNMT (cot B) [16],
cho thiy, chi s6 TN nim trong ngudng gidi
han (150 mg/L), ham lugng nito ¢6 nhiéu
trong nudc tiéu cua heo va suy giam la do
nito bi hap thu boi luc binh, sy bay hoi cua
amoniac [17]. Qua do6 cho théy, hoat dong
chan nudi heo trong khu vuc nghién ctu
da gy 6 nhiém méi truong nudc mat, dic
biét 1a & cac vi tri gan noi tiép nhan ngudn
chat thai, cang ra xa ngudn tiép nhan mirc
d6 6 nhiém cang giam dan. Mic khac, ham
luong Photpho rit cao cung voi cic chat
hitu co ¢6 thé gay phu dudng ngudn nudc,
két hop quan sat thuc dia cho thay, nudc tai
ngudn tiép nhan chat thai ¢6 mui héi, mau
xanh thim, béo va luc binh chiém dién tich
16n trén mat nude, do d6 c6 thé anh huong
dén qué trinh sinh truong, phat trién cua
cac loai thity sinh. Néu ngudn chan nudi
nay khong xtr ly triét dé va kip thoi tiép tuc
thai truc tiép ra moi truong sé ¢ kha ning
gay 6 nhiém moi trudong nghiém trong hon.

4.3. Gidgi phdp bdo vé nguon nwéc
mdt tai khu viwee chdn nuoi heo trén khu
vie nghién ciru

Giam ty 1¢ hd chan nuo6i heo theo
phuong thirc truyén thong, chuyén sang
chan nudi tap trung, cong nghiép; Ap dung
k¥ thuat, khoa hoc va cong nghé sinh hoc

Nghién ciru

vao chan nudi; Pay manh cong tac tuyén
truyén, tip huan nang cao k¥ thuat chan
nudi va xir ly chat thai, ning cao nhan thirc
nguoi dan trong chan nudi heo; Nao vét
kénh, muong luu thong dong chay giup
tang kha ning tu 1am sach ngudn nudc két
hop thu gom chét thai rdn; Nhitng ho chan
nudi sir dung biogas nén két hop ao nudi
c, tha thém thyc vat thily sinh gép phan
tang hiéu qua xtr ly; Nghién ctru xay dung
cac quy trinh chan nudi tiét kiém nudc;
Khuyén khich nghién ctru, san xuit va
tiéu thu phan bén sinh hoc cé ngudn tir
chat thai chin nudi thay thé phan bén hoa
hoc nhap khau.

5. Két luan

Tinh hinh chan nu6i theo quy mo
chuéng trai & thi trAn Tran D& chu yéu
phat trién theo 3 loai hinh: C, CV, va
AC, trong d6 cac chudng trai chudng trai
C pho bién nhat véi ty 1¢ 65%. 100% la
hé théng chudng trai ho, tan dung nguon
thirc an du: thira két horp va su dung nguon
nuée giéng khoan dé chan nudi. 65% chat
thai chan nudi khong xu 1y va xa xudng
ao muong, trong do 25% thai cho ca én,
40% con lai 13 thai truc tiép ra ngoai moi
truong. 35% con lai 4p dung bién phap
xdy ham biogas nhung gap rt nhiéu bat
cap, do dé xu ly kém hi€u qua va khong
trigt de. Chi s6 DO rét thip so véi QCVN
08:2015/BTNMT va cac chi sb BOD,,
COD, TSS, TP déu vuot ngudng cho
phép rat nhiéu 1an va TN so véi QCVN
62-MT:2016/BTNMT nam trong ngudng
gid1 han. Bén canh dd, ham lugng Photpho
va chat hitu co trong ao tiép nhan cao c6
thé gay phu dudng héa ngudn nudc, néu
xtr ly khong triét dé xa thai ra kénh rach
s& lam cho méi truong 6 nhiém nghiém
trong hon. Mit khéac, néu khong xir ly kip
thoi van dé 6 nhiém vé 1au dai s& gdy anh
hudng dén stc khoe con ngudi va cac hé
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Nghién cuu

luy khac nhu 6 nhiém ngdn nudc ngam,
moi trudng khong khi, dat, sinh vat va cac
san pham nong nghiép.
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