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This study was conducted to assess the grey water footprint and
propose solutions to reduce the grey water footprint in
chrysanthemum cultivation in the upstream area of Xuan Huong Lake,
Da Lat City. Based on the survey results of 27 hectares of
chrysanthemum farming land in the study area and applying the
methodology of the Water Footprint Network (WFN) to determine the
grey water footprint, that caused by the use of fertilizer in the
cultivation chrysanthemum process. The total calculated grey water
footprint is about 946,26 m3/ton of product. Grey water footprints
from fertilizer sources containing nitrogen account for 33% of the
total grey water footprint, while this amount accounts for 67% from
sources containing phosphorus. Good sustainable agricultural
practices based on technical guidelines can reduce grey water
footprints, reduce water pollution effectively. Specifically, grey water
footprints caused by N can be reduced by about 30,34% and by P
about 37,19%. The total grey water footprint can be cut is 330,70
mé/ton of product.
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TU KHOA

Hoa clc

D4u chan nuéc

WEN

DAu chan nudc xam
Néng nghiép bén viing

Nghién ctru dwoc thyc hién nham danh gia ddu chan nudc xam va dé
Xuat giai phdp nham cit giam dau chan nudc xam trong hoat dong
canh tac hoa clc tai khu vuc thuong nguén H6 Xuén Huong, thanh
phé DPa Lat. Trén co s& két qua khao sat 27 ha dét canh tac hoa cic
cuia khu vuc nghién ctru va ap dung phuong phép luan cia Mang dau
chan nudc (WFN), ddu chan nudc xam gay ra bai viéc st dung phan
bén trong qua trinh canh tac hoa cic di dwgc xac dinh. Tong dau
chan nudc xam tinh toan dwoc vao khoang 946,26 m3/tan san pham.
DAu chan nudc xam tir ngudn phan c6 chira dam chiém khoang
33% tong dau chan nudc xam, trong khi 6 lwong nay chiém dén
67% tir ngudn co chira lan. Viéc thuc hanh ndng nghiép tét theo
huéng bén viing dwa vao cac huéng dan ky thuat co thé cét giam
ddu chan nudc xam, giam 6 nhidm ngudn nudc mot cach hiéu qua.
Cu thé, diu chan nudc xam gay ra boi N co thé giam khoang
30,34%, va bai P khoang 37,19%. Tong diu chan nuéc cd thé cat
giam 1a 330,70 m3/tan san pham.
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1. Giéi thigu

Theo Béo céo cua T6 chirc Nong lwong thé gisi (FAO - Food and Agriculture Organization of
the United Nations), san xuat ndng nghiép sir dung dén 70% tong lugng nudc toan cau rut tir
song, ho, cac mach nude ngam, chiém luong nudc 16n nhat trong tong lugng nudce sw dung cho
cac hoat dong cua con ngudi [1]-[3]. Véi tinh hinh mé rong dién tich tréng trot trong tuong lai,
dic biét 1a & cac nudc dang phat trién thi con sé ndy c6 thé sé ting 1én nira. Pong thoi, trude boi
canh bién doi khi hau voi nhing dién bién phic tap trong thoi (gian vura qua [4] va sy tac dong
clia san xuat néng nghiép déi véi tai nguyén nudc thi cho thiy rang, néu ngudn nudc VAn tiép tuc
dugc quan ly nhu hién nay thi trong tuong lai tai nguyén nudce dé phuC vu cho moi linh vuc noi
chung va san xuat ndng nghiép noi riéng s& suy giam tram trong ca vé sb luong va chat luong.

Viéc tinh toan diu chan nudc (Water Footprint — WF) 1a 1 céch tiép can méi ndi 1én duge dé
Xuat dau tién boi Mang lugi déu chan nugc (Water Footprint Network — WEN) nam 2002, véi
muc tiéu 1a dinh luong rd rang hon vé cac tac dong cua cac hoat dong cia con ngudi d6i voi sd
luong va chat luong nude, huéng din viéc cai thién va ra quyét dinh, quan 1y tai nguyén nudc.
DAu chdn nudéc 13 tong lwong nudc dung trong san xuat hang héa va dich vu dugc tiéu thu boi
mot ca nhan, cong dong hay duoc tao ra bai doanh nghiép [2]. Tir dinh nghia ddu chan nudc, ta
c6 thé dinh nghia du chan nudc cua cay trong chinh 1a téng lwong nude dugc ding trong san
Xuit c&c san pham cay trong. Dau chan nude (WF) cho phép danh gia tac dong cua hoat dong cua
con ngudi dbi véi viéc st dung nudc va tac dong dén hé thong thay sinh [5].

Nim 2002, Arjen Hoekstra — Gido sur vé quan 1y nudc tai Dai hoc Twente, Ha Lan, dong sang
lap va la giam doc khoa hoc ciia WFN, trong khi lam viéc tai Vién Gido duc Nuéc UNESCO-
IHE, Arjen Hoekstra dd dua ra chi s6 ddu chan nudc dé lam thudce do cho lwong nuéc tiéu thy va
gay 6 nhidém trong san xuat hang hoa va dich vu theo chudi cung ung day du caa chang [2], [6].

Déau chan nudc ddi véi mot san pham cay trong déu s& bao géom 2, [7]: D4u chan nudc xanh
la (Green water footprint) 1a luong nuéc ma cay coi str dung o nguon goc tir nude mua duogce luu
trir trong dét va chi c¢6 kha niang boc hoi; Dau chan nudc xanh dwong (Blue water footprint) Ia
luong nuéc lay tir nude mat hodc nudc ngém su dung dé tudi cho cay trong; DAu chan nuéc xam
(Grey water footprint) 1a lvong nudc can thiét dé ddng héa ngudn nudc 6 nhiém, dap ung duoc
tiéu chuan vé chat lugng ngudn nudc. Trong do, viée xac dinh dugc diu chan nuéc xam s& cO y
nghia v6 cing quan trong trong viéc dinh lugng duoc sy tac dong cua hoat dong canh tac néng
nghiép ddi vai chat lugng nudc.

Dau chan nuéc xam 1a lwong nude can thiét dé dong hoa cac chat 6 nhidm gy ra cho mot
ngudn nudc, dua trén tiéu chuin chét lugng nude xung quanh khu vuc canh tac, tai luong chat 6
nhi&m trong nguon nudc ty nhién. Dau chan nudce xam dugc xem Ia mot chi béo vé viéc chiém
doat tai nguyén nudc thong qua viéc lam 6 nhiém ngudn nudc [8].

Hoat dong san xuat néng nghiép duoc danh gia chung 1a giy 6 nhidm nguon nudc, Viéc sur
dung Nito va photpho tir ndng nghiép nhan duoc sy quan tam trong thoi gian gan day boi ching
dd va dang gay ra tinh trang thira dinh dudng trén cac luu vuc gay anh huong nghiém trong dén
hé sinh thai nuéc, canh quan va suc khoe cong ddng [9].

Véi loi thé vé& diéu kién tu nhién, Pa Lat 1a mét trong nhitng khu vuc tréng hoa 6n dai Ién
nhét trong ca tinh Lam Dong (chiém 63% tong dién tich trong hoa ca tinh). Cac loai hoa truyén
théng nhu hoa cuc, hoa hdng, hoa lay on ¢ su gia ting theo tirng nim. Bén canh d6 ciing ¢ su
du nhap caa nhitng gibng méi nhu cAm chudng, hoa loa kén, dong tién... Hoa clc chiém phan
lon dién tich gieo trong (43%) va c6 sy gia tang nhanh nhat [10]. Hoa ctic la loai hoa chu lyc
dugc trong phd bién & 3 lang hoa I6n caa thanh phd ba Lat la lang hoa Van Thanh lang hoa Thai
phién va lang hoa Ha Bong. Hoa ciic 1a loai hoa ngin ngay, ua sang dugc trong quanh niam tai
thanh phé Da Lat va chi yéu dugc canh tac trong nha kinh.

Tai Pa Lat, cac khu vuc canh tac hoa clic phan b cha yéu & nhiing khu vuc thude luu vuc
song. Trong d6, dang cha y 1a lang hoa Thai Phién, hoat ddng canh tac néng nghiép tai khu vuc

http://jst.tnu.edu.vn 53 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn
https://en.wikipedia.org/wiki/Water_management
https://en.wikipedia.org/wiki/University_of_Twente

TNU Journal of Science and Technology 226(14): 52 - 60

nay phu thugc 16n vao ngudn nuéc cap tir luu vuc Sudi Cam Ly doan thuong nguon Ho Xuan
Huong. Viéc str dung phan bon trong canh tac va quan ly ngudn nude khdng hop ly trong nhitng
nam gan day tai luu vic nay gay ra van dé 6 nhiém ngudn nude nghiém trong va veé 1au dai co thé
anh huong dén nguon nudc tudi tiéu cho khu vyc canh tac.

Xuit phat tir diéu d6, nghién cttu duoc thuc hién nhim xac dinh déu chan nuéc xam caa cay
hoa clc canh tac chu yéu tai khu vuc thuong ngudn HO Xuan Huong, Pa Lat; trén co s¢ do, dé
Xuat giai phap nham giam thiéu dwoc sy tac dong cua hoat dong canh tac ndng nghiép dbi voéi
chat lugng ngudn nudc luu vuc.

2. Phwong phap nghién ciru
2.1. Péi twong va théi gian nghién cizu

Nghién ctru da tién hanh thuc nghiém xéac dinh dau chan nuéc xam tir hoat dong canh tac hoa
cuc tai khu vuc thugng nguon H6 Xuan Huong, thanh pho Pa Lat tir thang 6/2018 dén 6/2019.

2.2. Phwong phdp nghién ciru
2.2.1. Phuong phdp xdc dinh ddu chan nuéc xam

DAu chén nudc xam duoc tinh todn dia trén phuong phap duge dé xuit boi WFN theo céch
tiép can bac 1. Véi cach tiép can nay diu chan nude xam dugc xem xét trong truong hop ngudn 6
nhiém khuéch tan va truc tiép [8]. D¢ tinh toan thanh phan nudc xam (WFgey, M%) can xem xét
cac thong sé dugc thé hién & bang 1. Cu thé 1a tong tai lwong chét & nhiém di vao ngudn nudc, L;
tai lugng chat 6 nhidm t6i da cho phép ciia nguén nudc L luu lugng cua ngudn nudce R; ning
suit cay trong Y [2].

L <R

L. . .
WF, = %(m%ﬁn san pham)

Grey

1)

Lerie duge dinh nghia 1a tai luong chét 6 nhiém t6i da cho phép clia nguon nudc, tic 1a véi tai
lugng nay thi nguon nuéc s& khong con kha néng tu 1am sach. V6i Crax Va Crat lan lugt la nong
d0 toi da va nong do tu nhién cua chat 6 nhiém trong nguon nudc (kg/ m?), ta co:

I‘Crit = R X (Cmax - Cnat) (kg/Vu) (2)

V6i nuéce & khu vire thugng nguon HO Xuan Huong, Pa Lat thudc luu vuc sudi Cam Ly sir dung
cho muc dich tudi tiéu, do d6 & nghién ciru nay lay gia tri Crax theo QCVN 08:2015, cot B1 [11].
Tur hai phuong trinh trén, ta c6 [2], [12], [13]:
L

C Max_C Nat

r 9 3
WP, = —H2—"L (tén sin pham) C)

Khi sir dung phan bon cho cay trong, mot phan cac thanh té trong phan bi thim vao nudc
ngam hogc chay tran ra bé mat theo mot dong nuGe bé mit, trong truong hop nay tong tai luong 6
nhiém 1 phan chat 6 0 nhiém tiép xdc véi nudc ngam hodc nudc mat. Phan 16n cac chat 6 nhiém
tiép can véi nude ngam va nudc mit 1a khong thé do dugc mot cach dé dang vi né xam nhap vao
nudge theo co ché khuéch tan. Thém vao do, trong qua trinh di chuyén, chat 6 nhim cling s& bi
suy giam nong d¢ do qua trinh phan ra. Dé khic phuc diéu nay, phuong phap dugc WFN dé xuat
1a gia dinh rang mot phan nhét dinh cta cac chat hda hoc duoc bon vao cay cudi cling sé tiép xdc
v6i mat dat hoac mat nudce [2], [6], [8]:

L = o x Apply (kg/ha/vu) (4)

Gi4 tri a 1a két qua cua sy anh huong boi nhiéu yéu to dan dén sy rd ri chat 6 nhiém. DJi V6i
bac 1, a duoc udc tinh dya trén nhitng thdng tin vé cac yéu t6 maéi truong va thuc hanh ndng
nghiép tai khu vuc. Viéc wdc tinh dong chay cua cac chat 6 nhidm vao nuwéc ngdm va nude mat la
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khong thé thyc hién ddi voi bac 1, ¢ day chi tinh dén phan phan hay trdi chay téng thé chir khdng
dé cap 1a bao nhiéu phan vao nudc ngam, bao nhiéu phan vao nudc mit. Theo cach tiép can nay o

dugc tinh nhu sau [8]:

ZSi xW,
2.W,

| = ¥ (@

max

_amin)

(5)

Mf)i hé s6 i s& dugc cho diém trong ngudng 0 dén 1. Khi yéu t6 co tiém ning anh huong rat
cao den qua trinh (tham hodc tao dong chay), lay gia tri Si bang 1; tiém nang cao lay bang 0,67,
tiem nang thap lay bang 0,33; tiém nang anh hudng rat thap, lay bang 0; truong hop khong co
thdng tin, co thé lay gia tri mac dinh 12 0,5 [8].

Bang 1. Dinh nghia cdc ky hiéu trong phuong trinh tinh todn

hKAy Dinh nghia Pon vi Ky hiéu Dinh nghia Do:n
iéu vi
Yéu té anh huéng dén qua trinh
WE.  Dfu chin nusc xam m¥/tén ro ri chat 6 nhiém (diéu kign khi
orey san pham hau, dat, lugng phan bon, su hap
thu caa cay trong...)
Tong tai lwong chat 6 Khdi biém sb cho cac yéu té anh
L nhiém di vao ngudn luwong/ thoi Si huéng dén qua trinh rd ri chéat &
nude gian nhiém
Tai luong chat 6 nhiém Khbi Trong s cho tung yéu té (moi
Leit  t6i da cho phép cua lugng/ thoi Wi yéu t6 s& co sy anh huong khac
ngudn nude gian nhau)
Luu lwong cua ngudn  Thétich/  @paw®min HE so 16n nhat va nhé nhat cta
R . i phan chat 6 nhiém tiép xdc véi
nuwdc R thoi gian N .
nguon nudc
Nong do chat 6 nhiém
Crmax :?élu d(?hucz?{lr? c%%iplégﬁg kg/ m® N C& mau can tim ha
nqc’yc Xung guanh i
C r'?lrﬁggm ig tcrga C:]]atég Ka/ m? N Téng dién tich hoa ctc canh tac ha
nat ) rong ng 9 tai khu vuc khao sat
nudc tu nhién : _ i
Khéi lugng phén bén Ty 1€ phan tram cua mau du kién
APPL 4 vao cho cy tréng kg/halvy P s0 véi mau téng thé, Q = 1-P
Hé s6 khong thir
nguyén, thé hién cho Sai s6 cho phép, liy bang +7%
a A JPPN =X - X k
phan chat 6 nhiém tiép
xdc VGi ngudn nude
Y Ning suét cay trong tan/ha/vu Gia tri phan phoi tuong ing vdi

dé tin cay lya chon 95%

2.2.2. Phuong phdp khao sat, diéu tra thyee dia

Ap dung cong thirc xac dinh c& mau dudi ddy, nghién ciru da ude tinh duoc dién tich canh tac
hoa cuc tai khu vuc thugng nguon Ho Xuan Huong, ¢ mau can thiét 1a 27 ha.

N =

Trongdo:
- N:cd mau can tim (ha)

K

-1

2
1 n-1 1
—+ X X
n n PxQ 20 o2

(6)
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- n: Téng dién tich canh tac hoa cuc tai khu vuc khao sét (ha)

- P: Ty lé phan trim cua mau dy Kién so véi mau tong thé

- Q:Q=1-P

- k: Sai s6 cho phép, liy bang 7%

- z: Gia tri phan phdi twong g vai do tin cay lya chon 95%.

Céc thong tin khao sat bao gom: Dién tich canh tac (m?), s6 luong cay trong (cdy), phan bon
st dung (chang loai va sb lugng), san luong du kién (thung)

2.2.3. Phurong phdp xdc dinh ham lwong N va P trong phan bon va trong nguon nuréc tu nhién

60 mau phan gdm: Phan dé, phan bo, phan ga, phin c4 di duoc thu thap tai cac nong ho canh tac
hoa cuc. 10 mau nude déu ngudn da duoc thu thap tai luu vuc thuong nguén HO Xuédn Huong.

Ham luong N tong sé dugc xac dinh bang phuong phap Kjeldahl va ham luong P tong s6
trong cac mau duoc xac dinh bang phuong phép tric quan so mau tai Phong thi nghiém cua Khoa
Maoi treong va Tai nguyén, truong Pai hoc Pa Lat.

3. Két qua va ban luan
3.1. Két qud khdo sét thuee dia
14,35
144 2810

27,06 ¢

10,95
& Phan bo riPhéan ga 2 Phan dé
o Phan ca ¥ Phén hitu co vi sinh B Khong bon phén chén

Hinh 1. Tinh hinh si dung phan bén 16t

Qua hinh 1 cho thay, da s6 cac ho canh tac hoa cugc tai khu vuc nay déu s dung phan bon lot
trong qué trinh canh tac, chiém 85,65% tong dién tich khao sat. Cac loai phan dugc sir dung géom
5 loai chinh: phéan bo, phan dé, phan hitu co vi sinh, phan ga, phan ca. Trong d6, phan bo va phan
cé |a hai loai phan dugc sir dung pho bién nhat, tuong tmg 28,10% va 27,06%. Péi v6i phan hitu
co vi sinh chi ¢6 1,44% dién tich sir dung duy nhét 1 loai phan nay lam phan 16t, da sé ngudi dan
bon chung loai phan nay vai phan bo, phan ga va phan dé chiém 24,96% dién tich khao sét.

Téng dién tich khong bon phan chén ciing chiém luong dang ké 14,35%, tuy nhién dé dap tng
nhu cau dinh dudng cho cay trong phan hda hoc nhu 1an, NPK, Uré dugc sir dung nhiéu hon so
vé6i nhitng dién tich c6 st dung phan chudng. Béi véi viéc sir dung phan héa hoc, 100% dién tich
khao sat co sir dung phan NPK va ure trong qua trinh canh téc, chi c6 khoang 44,68% dién tich
khao sat sir dung phén lan. Viéc stir dung phan bén cua nguoi dan Ia theo kinh nghiém canh tac
(70,45%), chi c6 1 s6 it 1a bon theo hudng dan (29,55%).

3.2. Két qud xdc dinh ham lwong N, P c6 trong phan bén

Phéan hiru co vi sinh, phan NPK, phén Ian va phéan ure su dung trong qué trinh canh tac hoa
clic la céc san pham dugc san xuat theo kiéu cong nghiép nén da biét dugc thanh phan héa hoc,
riéng cac loai phan bo, phan cé4, phan dé va phan ga do 1a phan chudng san xuit theo kiéu truyén
thdng nén khdng biét trudc duoc thanh phan hda hoc; vi vay, nghién ciru da tién hanh ldy mau va
phan tich tai phong thi nghiém, két qua thé hién & bang 2.
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Bang 2. Thanh phan héa hoc ciia cdc logi phdn chuong

DPonvi: %

Nguyén té Phan bo Phan ca Phan dé Phan ga
N 1,07+£0,12 1,12+0,11 2,05+0,12 1,33+ 0,05
P 0,21+0,01 0,31+0,01 0,15+0,01 0,49+ 0,00

Qua bang 2 cho thay, phan dé 1 loai phan c6 ham luong N cao nhat (2,05% khoi lwong), tuy
nhién, ham luong P lai thap hon rat nhiéu so véi cac loai phan chudng con lai (0,15%). Trong khi
d6, phan ga lai I loai phan c6 ham luong N va P tuong d6i cao so voi cac loai phan con lai (N
chiém 1,33%, P chiém 0,49%). Mic du phan ga va phan dé c¢6 dinh dudng cao hon nhung theo
két qua khao sat da sé ngudi dan sir dung phan bo va phan cé nhiéu hon trong qua trinh canh tac.
3.3. Két qud xdc dinh khéi lwgng N va P dwoc bon cho hoa cic

Khéi luong N va P duoc bén cho hoa clic bao gom lugng N va P Iay tir phan bon chan (phan
chudng, phan hitu co vi sinh) va tir phan bon hda hoc (1an, NPK va ure). Két qua thé hién & bang 3.

Bang 3. Khoi lwong N va P sit dung cho hoa ciic

Nguyén té Khio sat Huwéng din ky thuat
N (kg/1000m?) 36,74 + 2,46 34,79
P (kg/1000m?) 10,31+ 1,21 8,85

Qua bang 3 cho thay, ca lugng N va P bon cho hoa clc tai khu vuc khao sat déu cao hon so
véi huong dan ky thuat caa s6 Nong nghiép va Phat trien néng thén Tinh Lam DPong dé xuat
[14]. CO su sai khac trén la do thoi quen thuc hanh ndng nghi¢p cua ndng dan tai khu vyc nay
(két qua khao sat thuc dia dén 70,45% bdn theo kinh nghiém).

3.4. Két qud xdc dinh ham lwong N va P trong nguén nwéc tw nhién

Bang 4. Khoi lwong N va P ¢6 trong nguon niede tie nhién

Théng s6 Ham lwong phan  QCVN 08:2015/BTNMT vé chat
tich (mg/l) Iwong nwéc mit (mg/l), Cot B1
N (bao gom NO2-,NO3-,NH4+) 3,36 + 1,07 10,95
P 0.08 £ 0.03 0.30

Qua bang 4 cho thiy, ngudn nuéc tai khu vuc khao sat khi chua chiu tac dong do cac hoat
dong cua con nguoi (sinh hoat, canh tac ndng nghiép) c6 ham lugng N va P déap tng tiéu chuan
QCVN 08:2015/BTNMT [11] d6i véi ngudn nude phuc vu cho hoat dong canh tac ndng nghiép
(do ngudn nudéc nay phuc vu cho nong nghi¢p la chinh), tham chi khi so sanh véi tiéu Chuan nugc
phuc vu cho muc dich cap nudc sinh hoat & cot A2, cac gia tri ndy van dap ang duoc yéu cau.

3.5. Két qud xdc dinh ddu chdn nwéc xam
3.5.1. Két qud xdc dinh céc thong so danh hirong dén viéc gay 6 nhiém nguon mréc cia N va P

Dua trén diéu kién canh tac tai khu vuc khao sat, két hop véi huéng dan caa Franke va cong
su [8], két qua xac dinh céc thdng sb anh huong dén su gay 6 nhidm nuéc cia N va P dugc thé
hién ¢ bang 5 va bang 6.

Qua gi4 tri trong sé cho tung yéu té Wi, ta thay cac yéu td méi truong nhu khi hau, dat dai,
khi quyén c6 tam anh huong Ién dén viéc gay 6 nhiém ngudn nuéc cua N (chiém 65%). Viéc
thuc hanh ndng nghiép cling anh huéng dang ké dén viéc gay 6 nhiém ngudn nudc cua N (chiém
35%). Trong tat ca cac yéu td, su thoat nudc tu nhién va su hap thu cua cay trong c6 anh huong
thap nhat dén viéc gay 6 nhiém nudc cua N (5%).
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Bang 5. Thong s6 anh hiong dén sw gdy 6 nhiém nuée ciia N

NhOM v gu 6 Mé ta Wi Mé ta Diém
yeu to
qﬁgén Su ling dong N trong khi quyén (gN/m?nam) 10 >0,5 0,33
Két cu lién quan dén co ché thdm 15 Thit Sétthdp[15] 0,67
Moi ) Ket cau lién quan dén co che chay mat 10 Thit, Sétthap [15] 0,33
trudng bat Thoat nude ty nhién (lién quan dén co ché tham) 10 Kém 0,33
Th‘)oat nuée tu nhién (lién quan dén co ché 5 Tét 0,33
chay tran)
Khi hdu Luong mua (mm) 15 1600 0,67
Thuc Luogng N sir dung (kg/ha) 10 > 60 1
hanh Ty 1¢ bon 10 Rat cao 1
ndng Cay trong hap thu 5 Thiéu thdng tin 0,5
nghiép Thuyc hanh quan 1y 10 Kém 0,67
i 0,01
Qi ax 025
Bang 6. Thong sé anh hieong dén sw gdy 6 nhiém nude ciia P
Nhém yéu t6  Yéu td M0 ta Wi M5 ta Piém
Két cau lién quan dén co ché chay mat 15  Thit, Sét thap [15] 0,33
o Pét X6i mon o0  Khongcothong ) g
Moéi truong ) tin
Ham lwong photpho phan b6 (g/m?) 15 >700 1
Khi hau Cuong d6 mua 10 Khéng cé théng tin 0,5
. Cay trong hap thu 10  Khong c6 thong tin 0,5
ngﬁ‘-"cnhi‘;é‘ Thye hanh quén Iy 15 Kém 0,67
g nehiep Ty 1€ bon 15 Rét cao 1
i 0,0001
amax 0,05

Nhom yéu t6 mdi truong co sy anh huéng dén sy gay 6 nhiém nuéc cua P chi chiém 60%, gia
tri ndy thip hon so vdi N (65%). Nguoc lai, viéc thuc hanh néng nghiép ¢O dnh huong kha 16n
dén sy gay 6 nhidm nué6c do P, Chlem 40%. Ciing nhu N, su gay 0 nhiém ngudn nuéc cua P ciing
chiu anh huéng thap nhat bai yéu té cay trdng hap thu.

3.5.2. Két qud xdc dinh tong tai hwong chat 6 nhiém di vao nguon mieéc

Bang 7. Tong tdi lwong chdt 6 nhiém di vao nguon nuée

Théng s6 Khéi lweng phan bon sir dung kg/1000m?2/vu a L (kg/1000m>?/vu)
Khao sat 36,74 £ 2,46 0,156 5,73 +0,36
Hudéng dan 34,79 0,156 5,42
Khao sat 10,31+1,21 0,033 0,34 £ 0,05
Huéng din 8,85 0,033 0,29

Dua trén céac thong sé ¢ bang 5 va 6, ty 1& N va P bon cho cay trdng bi ro ri vao ngudn nuéc
dugc xac dinh 13 0,156 va 0,033 nhur thé hién ¢ bang 7. Diéu do6 co nghia la khi bon phan cho cay
trong thi c6 dén 15,6% N va 3,3% P trong phan s& khong dugc cay trong su dung va dugc van
chuyén dén méi truong nude gay ra du lugng trong nguon nuée. Mac du con s6 nay la nhé hon so voi
N nhung khi c6 mét lugng P di vao ngudn nude, lwong P ndy két h(yp v6i N va cac diéu kién ngoai tac
thuan loi s& gy ra hién twong pht dudng, tao no hoa lam & nhiém nguon nuéc mat. Tir két qua xac
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dinh t6ng tai luvong chat 6 nhiém ¢ bang 7 ta thdy, néu phan bon dugc bon theo huéng dan k§ thuat thi
tai lwong chat 6 nhidm di vao ngudn nudce s& c6 thé duoc giam di mot lugng dang ké.

3.5.3. Ddu chén nuéc xam cua hoa clc

Dau chan nudc xam gay ra boi N va P cua hoa ctc da duoc xac dinh dya trén ham luong chat
6 nhiém tdi da cho phép trong ngudn nuwéc mat, ham lugng chat 6 nhiém cé trong nguoén nudc ty
nhién, ning suat cdy trong va tai lugng chat & nhiém di vao ngudn nudc. Két qua xac dinh dau
chan nude xam dugc trinh bay & bang 8.

Qua bang 8 cho thy, ddu chan nudc xam lién quan dén P trong qua trinh canh tac hoa cuc la
rat 1on, gap hon 2 lan so véi N. Tong dau chan nudc xam do viéc sir dung phan bon cua hoa clc
vao khoang 946,26 m¥/tan san pham, con s nay lon hon rat nhiéu so véi dau chan nuéc ciia mot
s6 loai cay trong da duoc nghién ciru trude day [13], [16].

Viéc bon phan khong theo hudng dan 1am gia tang lwong nudc xam. Néu viéc thuc hanh nong
nghiép tét 1am thay doi thoi quen sir dung phan bon thi viéc 1am giam dau chan nuéc xam nay la
c6 thé thyc hién duoc, cu thé néu lam theo dung hudng dan ky thuat cé thé giam dau chan nudc
gay ra bai N khoang 30,34% va boi P khoang 37,19%, tong dau chan nudc cd thé cat giam la
330,70 m3/tan san pham.

Bang 8. Tong tdai lwong chdt 6 nhiém di vao nguon nuée

Thﬁng 6 Crax Chrat L (kg/ ,Ning suat WEgrey theo |}l
(Kg/m® (Kg/m®  1000m?% vu) (Tan/1000m?vu) (m3/tan san pham)
Khao sat 0,011 0,0034 5,73+0,36 2,43+£0,15 310,27
Hudng dan 0,011 0,0034 5,42 3,3 216,11
Khao sat 0,0003 0,00008 0,34 £ 0,05 2,43+0,15 636,00
Hudng dan 0,0003 0,00008 0,29 3,3 399,45
4. Két luan

Trén co s& muc tiéu nghién ciru da dat ra va két qua nghién ciru dat duoc, vé co ban nghién ciru
da xac dinh duoc dau chan nudc xam cua cdy hoa clc canh tac tai khu vuc thuong ngudn Ho Xuén
Huong, Pa Lat. Tong dau chan nuéc xam gay ra boi viéc bon phan trong qua trinh canh tac vao
khoang 946,26 m?3/tan san pham. Dau chan nudc xam tir ngu0n phan co chira dam chiém khoang
33% tong diu chan nudc xam, trong khi d6 lugng nay chiém dén 67% tir ngudn c6 chia lan.

Két qua cua nghién cu mot lan nita nhan manh viéc 6 nhiém ngudn nudce tir canh tac néng
nghiép 1a diéu khdng thé bo qua. Viéc kiém soét diu chan nudc xam nham giam nguy co 0 nhiém
luu vuc theo thoi gian do hoat dong canh tac ndng nghiép la hoan toan cd thé thyuc hién duoc
théng qua cac giai phap vé giao duc va truyén thong moi truong, thay doi théi quen thuc hanh
ndng nghiép hudng nguoi dan dén viéc canh tac theo cac tiéu chuan vé sinh an toan hién hanh.
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