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TOMTAT

Thi nghiém rira m3n dat trong cot dugc thuc hién nhdm danh gid hiéu qua cla nudc dude xr ly tir trudng (MW,
4000 Gauss) va nudc dién phan (EW, 0,8 Ampe, 12 Volt) trong viéc rifa mudi va giam doé man dat canh tac nhiém man
& ddng béng sdng Clru Long. Thi nghiém dugc bd tri hoan toan ngau nhién (CRD), 4 13p lai, 4 loai nudc tudi: (i) nudc
khong xur ly (NW), (i) nudc tir tinh (MW), (iii) nudc dién phan va (iv) nudc két hgp MW va EW. Két qua cho thay rira
man dat bang nudc dudc xir ly qua céng nghé tir trudng (MW) va dién phan (EW), don Ié hay két hgp thi rdt hiéu qua
trong viéc rira mudi (EC, Na*, Ca2* hoa tan) ra khoi cot dat nhiém man so vdi rira bing nudc khdng xU ly (NW). D4t sau
khi rira mdn b3ng nudc tir tinh (MW), nudc dién phan (EW), ddc biét 1a nudc két hgp MW va EW, ¢é d6 mén (ECe) giam
(72,8 - 80,0%), khac biét so vdi dat trude khi rira va dat rira bang nudc thudng (giam 64,3%). K&t qua rira mén cho
th8y xur ly dién - tir trudng nudc rira (MW, EW, MW + EW) lam giam y nghfa ham lugng Na* trao ddi va nguy cd sodic
héa clia dat (giam ESP) so védi rira mén bang nudc thudng (NW).

T khéa: dong bing séng Clru Long, nudc dién phan, nudc tir tinh, rra man dat, thi nghiém cot.

1. DAT VAN BE

Céng nghé dién phan (Electrolysed Water -
EW) va tir tinh héa nwéc (Magnetic Treated
Water - MTW) ding rira dat nhiém man da
dwoc nghién ciru nhiéu trén thé gioi (Ali va ctv.,
2014). Pay la giai phap kinh té dé xt ly nwéc
twdi, cai tao dat nhim man (Yadollahpour va
Rashidi, 2017). Nwéc sau khi xi ly tir tinh -
dién phan sé cé sy thay dbi vé héa ly: giam luc
cang bé mat, pH, EC (Hila! va ctv., 2013), pha
v& lién két H gitra nwdc - ion mubi (Chang va
Weng, 2008), tang két tu tinh thé NaCl (Bogatin
va ctv., 1999), giam kich c& phan t&r nwéc (Liu
va Liao, 2008), dé6 nhét, diém séi, nwdc dé
dang thdm sau, tang cwong dm do dat, ngan
mubi két tha, rira man dat tét hon (Wang va
ctv., 2018). X ly dién - tir trevdng nwdc twoi
nhiém man 3%o khéng lam ting 46 man cla dat
(ECe, SAR, ESP) trédng cai xanh (Brassica
juncea L.) so v&i khéng x&r ly (Nguyén Minh
boéng va ctv., 2018). Vi vay, ap dung cong nghé
nay cho rira dat nhiém man rat c6 y nghia trong
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bao tdn nguén tai nguyén dat, nudc truwoc sy
thiéu hut ngudn nwéc ngot va 6 nhiém dat
(nhiém phén, nhiém man) hién nay & déng
béng séng Clu Long (PBSCL). Pay 1a giai
phap cdng nghé md&i, phu hgp véi ng dung
céng nghé cao cho san xuét néng nghiép, thay
san, moi trwdng, quan ly va s& dung bén virng
tai nguyén thién nhién. Tuy nhién, viéc nghién
cru cdng nghé tir trwdng va dién phan tich hop
trong mét hé thdng x& Iy nwéc nhdm nang cao
chét lvong nuwéc twdi, kich thich sy hoa tan
ctia mudi va gia tdng hiéu quad rra man dat
chuva dwgc nghién clu, ng dung rong rai
trong nwéc, dac biét la sy gia ting man hoa dat
canh tac ndng nghiép trong tinh hinh bién dbi
khi hau hién nay & BDBSCL. Do dd, muc tiéu
cla nghién ctru nay nhdm danh gia hiéu qua
rira man dat cGa nwéc duoc xir Iy tir trwong va
dién phan trén dat canh tac néng nghiép bi
nhiém man & DBSCL.

2. PHUONG PHAP NGHIEN CUU

2.1. Phwong tién, vat liéu thi nghiém

Thi nghiém rlra man cot dat dwoc thyc
hién tai Phong Thi nghiém héa - ly dat, Trwéng



Dai hoc Can Tho (thang 7/2020). B4t lua nhiém
man duoc thu tai My Xuyén, Séc Trang (Eutric
Gleysol, 0 - 90cm, hda ly tinh: set pha thit; pHe
= 6,6; ECe = 6,3 mS/cm; CEC = 12,4 meq/100g
dat; SAR = 9,9, ESP = 11,8%, OM = 2,7%; Na“,
K*, Ca?, Mg* trao ddi Ian Iwot = 1,5; 1,2; 2,6
va 4,9 meq/100g dat). D4t sau khi thu, dwgc cho
ngap man (4 tuan) bing nwéc “6t” (pH = 6,3; Na'
=29 g/L; K'= 0,7 g/L; Ca** = 1,2 g/L va Mg* =
5,8 g/L) nham dat dd man > 5% (gay doc cho
cay trdng). Sau dé, dé dat khé ty nhién, lwom
rac hiru co, rdy 5,0mm, triv lai cho thi nghiém
cot. Nwdc may dung dé xi ly dién ti truwdng c6
cac tinh chat ban dau: pH = 774
EC = 0,27; Na* = 3,9 mg/L; Ca®" = 28,7mg/L;
K*= 3,8 mg/L va Mg** = 14 mg/L. Thiét bi x& ly
tir dién tlr trwong tich hop (Nguyén Minh Dong
va ctv., 2018) dwoc hiéu chinh dé tir trwéng dat
ti thiéu 4000 Gauss; bé dién phan coé cuéng
do dong dién téi thiéu 0,8 Ampe, 12 Volt; lvu
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lwgng nwéc 2 - 3 m3/gic‘7 bom. Céc thiét bj phan
tich mau dat, nwéc gbém: AAS-ICE3000-
Thermo; so mau (UV-1800-SHIMADZU), pH,
EC ké, may do tir trwong Tenmars Multi-Field
TM-190 va cac dung cu khac.

2.2. Phwong phap thi nghiém

2.2.1. Phwong phép thiét ké va thuwc hién
rira man cét dat

Cac cot PVC (g = 15cm, cao 40cm) dwoc
thiét ké nhw Hinh 1. Day 6ng dwoc day nap va
bat van khéa (g = 21 mm) dé thu thap dung
dich rtra. DAt sau khi ngam mén, nghién 5,0mm
va tron déu, dwoc nhdi vao cot PVC (d6 cao
30cm, 1,5kg/cét - duwa trén dung trong dat).
Khoang cach tlr m&t dat dén miéng cot la
10cm. M6t t& gidy loc dwgc dat trén mat dat dé
tranh dat xao tron khi thém nwéc vao va tranh
mat d4t bj kho trong subt thei gian riva dét.

Hinh 1. M6 hinh cot riea man dét ding trong thi nghiém va thyc té riva mén dét trong cot PVC

Nwéc tlr trieong - dién phan duwoc st dung
trong 12 gi® sau xtr ly. Cac ¢t PVC sau khi
nhdi dat dwoc bao hoa chadm cham véi nuoc
rira theo phwong tr trén xudng (ngap 1,0cm),
ghi nhan thé tich nuéc, sau dé, dé ngap én
dinh 3 ngay cho méi dot rlra man. Thao nwoc
ra bang van xa bén dudi dén khi khéng con
nwoc nhé xudng. Ghi nhan thé tich nudc thém
vao va lay ra. Rira man dwoc két thuc sau = 15
ngay khi EC nwéc rra gidm > 85% (hodc EC <
2,0 mS/cm) so véi EC & dot rira man dau tién

(Yue va ctv., 2016). Dt sau rlra man duoc lay
ra, phoi khd va trén ddu cho phan tich.

2.2.2. Bé tri thi nghiém rira mdn cét dat

Thi nghiém dwoc bé tri hoan toan ngiu
nhién (CRD), 4 lap lai, trong diéu kién phong
v&i cac nghiém thire: (i) déi chirng (khdng xdv ly
nwédc - NW), (ii) nwdc xir ly tie tinh (MW), (iii)
nwac x ly dién phan (EW) va (iv) nwéc xir ly
két hop tir tredng va dién phan (MW + EW)
(Bang 1).
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Béng 1. Cac nghiém thirc x( ly nwée dung rira mén cot dat trong thi nghiém

NT Loai nwérc rira Bién phap xtr ly nweérc

1 Nwdc may binh thwdrng (NW) Khong xtr ty

2 Nudec tir tinh (MW) Chay tudn hoan qua tir trwérng 4000 Gauss

3 Nuwdc dién phan (EW) Chay qua bé dién phan 12 Volt, 0.8 Ampe

4 Nu6c Ti tinh + Dign phan (MW + EW)  Chay qua tir trudng + dién phan cung lic va phi tron & ngd ra (2 - 3 m3/gib)

2.2.3. Phurong phdp thu va phén tich mau
nworc riva va dat

- Mau nuwéc rira & méi lan rira man: Mau
nwéc & méi lan riva dwoc do ngay EC; riéng 1an
rira dau va cudi dwoc phan tich thém Na* va
Ca* hoa tan.

- M&u dat sau rira man: ECe (mS/cm):
Trich dat: nwéc dén mic bao hoa, rut lai
lwgng nwdre trong mau va do dd man bang EC
ké; CEC va Na' trao ddi: Trich bang BaCl,
0,1M (sau khi trich hoa tan bang nwéc), do
trén may hap thu nguyén t&r AAS. ESP: tinh
dwa vao coéng thirc: ESP (%) = (Na' trao
d6i/CEC) x 100).

2.3. Phwong phap xtr ly s6 liéu

S dung Microsoft Excel tinh toan va trinh
bay s liéu, Minitab 16 phan tich ANOVA va so
sanh sy khac biét gitra cac trung binh nghiém
thirc (Tukey, y nghia 1%).

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Tong s6 mudi hoa tan (EC) trong nwéc
riva & cac lan riva mén

Két qua trinh bay & Hinh 2 cho thay xi ly
dién - tir treéng nuwédc rira rat c6 y nghia
trong di chuyén mudi hoa tan (EC) ra khdi cot
dat man. Do dan dién (EC) trong nuwéc rira
(tr trvong - MW, dién phan - EW, dac biét 1a
két hop MW + EW) & 3 Ian rira man dau cao
khac biét so v&i EC trong nwéc rira khong xir
ly. Dén hai lan rira 4 va 5, EC nwéc & cac cot
dat dwoc rira badng nwéc cé xir ly giam nhanh
chéng va thap hon khac biét so voi dbi chirng
(NW). Két qua dat dwoc ciing twong tw nhw
thi nghiém rlra man déat cta Gudigar (2013).
Nghién c@u cGa Mohammed va Baseem
(2013) két luan réng tir tinh héa nudc twoi
dong vai tré quan trong trong rira mudi hoa
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tan ra khoéi dat. Két qua thi nghiém ciing cho
thay nwéc MW c6 hiéu qua rira man cao hon
so v&i nwdc EW va hiéu qua rira man vuwot
troi khi c6 sy két hop gitta MW va EW. Nwéc
sau khi xt ly tir tinh s& giam lwc cang bé mat,
pH, EC (Hilal va ctv., 2013), gidam sy thay
héa ion mudi va keo dét, ting tinh tan cla
mudi (Chang va Weng, 2008), lam giam kich
cd phan tr nwéc (Liu va Liao, 2008), db
nhét, diém séi, nwdc dé dang thadm sau vao
dat va rra man dat tét hon (Wang va ctv.,
2018). Hon nira, théng qua dién phan, ciu
tric ctia nwéc dwoc thay dbi, tach nwéc
thanh dang ion, cac phan tlr nwdc nhan nang
lwong nén c6 tinh hoat héa cao va dé dang
thadm thau vao dat.
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Hinh 2. D6 dan dién (EC) trong nwéc rira sau
5 1&n rlra man cot dat bang nwéc duoc xir Iy
tlr tredng (MW) va dién phan (EW)

Ghi chu: Trong cung mét 1An rtra, cac cot c6 chir cai gi6ng
nhau thi khéng khac biét théng ké & mirc y nghia
1% (p > 0,01) theo phép kidm dinh Tukey/MiniTab/
Version 16; (**) khac biét théng ké & mlrc y nghia
1% (p < 0,01) qua phéan tich ANOVA,; thanh dirng: dai

dién cho d6 léch chuan (standard deviation, n = 4).

3.2. Ham lwveng mudi Na* va Ca* hoa tan
trong nwéc rira méan

Nwoc dwoc xbr ly dién - tr trdng (MW,
EW, MW + EW) rét c6 y nghia trong xUc tac



tinh tan va lam tryc di ciia Na*va Ca®* trong
dung dich dat ra khéi cét dat man (Hinh 3).
Ham Iwong Na* va Ca®* hoa tan trong nuwéc &
1&n riva dAu tién cla cac cot dat rira bang nwéc
tir tinh - dién phan nhidu hon 20 - 40% so véi
rira béng nwoc khéng xi ly. Két qua nay cho
thay nwéc tir tinh - dién phan giap gia tang tinh
tan ctia cac mubi géc Na* va Ca trong dét.
Ham lwong Na* va Ca?* hoa tan giam dan theo
tién trinh rira va & 1an rlra cudi, cac cot dwoc
rira bang nuwéc c6 xir ly tir trwéng - dién phan
c6 ham lvong Na* va Ca®* hoa thap hon khac
biét so v&i déi chirng (NW). Nghién clru trwée
day cho thdy nwéc MW lam gia tang sy trec di
ctia cac mudi hoa tan, gidm thap sy kiém hoa
cla dét, ting tinh tan cla cac muéi it tan géc
carbonate, phosphates va sulfates vao dung
dich déat (Hilal va ctv., 2002). Nghién ctru cla
Mohammed va ctv. (2013) ciing cho thay téng
lwong mudi hoa tan tryc di ra khdi dat man gia
tang y nghia & nghiém thirc twdi nwéc tir tinh
va ty 1&é mubi gbc CI dworc rira 30 - 40% ra khdi
dét (Bogatin, 1999). C6 dén 25 - 40% tbng
lwong mubi dwgc riva ra khdi dat man khi riva
dat bang nwdc cé xt ly tir tredng (Mohammed
va Baseem, 2013).
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Hinh 3. Ham luvgng Na* va Ca?" hoa tan trong
nwéc & lan rira dau va cudi (1an 5) trong thi
nghiém rira man cét dat bang nwéc duwgce xir ly
tle tredng (MW) va dién phan (EW)

Ghi chu: Trong clng mot 14n rira, cac cot cé chik cai gibng
nhau thi khong khac biét théng ké & miéc y nghia
1% (p > 0,01) theo phép kiém dinh Tukey/MiniTab/
Version 16; (**) khac biét théng ké & mirc y nghia 1%
(p < 0,01) qua phan tich ANOVA; thanh ding: dai

dién cho d6 léch chudn (standard deviation, n = 4).

3.3. Hiéu qua cua nwéc dwoc xir ly tir
tredng - dién phan trong riba man cot dat

3.3.1. D6 man dat (ECe) sau khi két thic
riea man

®
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a CV (%) = 3.43, p-value < 0.001 (**)
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Hinh 4. D4 man trich bdo hoa (ECe) sau 5 1an
rira man cot dat bang nuwdc dwoc xi ly
tir treorng (MW) va dién phan (EW).

Ghi chu: Céc c6t ¢6 chir cai gibng nhau thi khdng khac biét
théng ké & mc y nghia 1% (p > 0,01) theo phép
kiém dinh Tukey/MiniTab/Version 16; (**) khac biét
thdng ké & mirc y nghia 1% (p < 0,01) qua phan
tich ANOVA; thanh dirng: dai dién cho d¢ léch
chudn (standard deviation, n = 4).

Rira dat man bang nuwéc khéng x& Iy 1am
gidm do6 méan dat 64,3% so véi dat tredc khi
riva (Ece = 7,35 mS/cm). Trong khi do, riva dat
bang nuwéc cé xt ly tir trwdng, dién phan gitp
giam 72,8 - 73,3% d% man dat; dac biét, st
dung két hop nuwdc xir ly tir trwdng va dién
phan lam giam do man dat téi 82,0%. (Hinh 4).
Két qua nay cho thay cé thé s dung két hop
nuwéc dwgc x ly tir tredng (MW) va dién phéan
(EW) cho cai tao d6 man dat canh tac néng
nghiép. Twéi nwdc tr tinh trén dat man sé pha
v& tinh th& mubi nhanh gép 2 1an so v&i nwéc
chwa dwoc xi¥ ly (Selim, 2008). Twéi nuéc tir
tinh lam gia tang d6 hoa tan va tryc di cla
lwong mubi dw thira trong dung dich dat va
gidm d6 méan dat. Téng lwgng mudi dwoc riva
ra khoi dat cat nhiém man sau khi rira 6 lan véi
nwédc tir tinh dwoc ghi nhan nhiéu hon 25 -
39% so véi rira bang nuwéc thuwdng (Hilal va
ctv., 2013).

3.3.2. Ham Iwong Na® trao déi trong dat sau
khi két thac rira mégn

Két qua thi nghiém cho thay rira man bang
nwoc xr ly tir trwdng - dién phan lam gidm
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khac biét Na' trao ddi trong dat (1,09 - 1,30
meq/100g) so véi rira bang nudc thudng (1,94
meq/100g) (Hinh 5). Ham lwong Na* trao dbi
trén keo suy giam co6 thé l1a do sy twong tac
gilra chét tan va dung méi (nwéc rira) duoc xir
ly tir trwdng. T trwdng dwgce cho la nguyén
nhan 1am x&o tron phirc hé hap phuy, thic day
sy dich chuyén cla cac thanh phan mang dién
tich trong dét, lam yéu di twong tac gitra chét
tan va dung mai, gitp cho cac ion twong tac véi
nhau va hinh thanh cép ion, do dé lam giam
cac ion trao dbi trong keo dat (Guo va ctv.,
2011). Ngoai ra, dién phan lam dién tich va
nang lwgng lién két H cta phan tr nwéc dwoc
gia tang va lién két H gira phan t&r nwéc va keo
sét dwgc tang cuwong, nwdc dwoc gilr chat
trong dat hon, loai bd ham lwong Na* hap phu
trén keo dat. Mat khac, nwoc tir tinh chira ham
lwgng CO, cao, sé nhanh chong chuyén thanh
H,CO; va bicarbonates (HCO3) HCO; dé dang
phan &ng véi Na* trong phirc hé trao dbi, Na*
trao ddi d& dang chuyén tir phwc hé hap phu
trén keo vao dung dich dat va dwoc rira di
(Bogatin va ctv., 1999).
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CV (%) = 5.87, p-value < 0.001 (**)

Na* trao dbi (meq/100g)

Dét trwérc
rira man khong xiz Iy tinh (MW) phan (EW)(MW + EW)

Nuéc Nuwéc tir Nuwde dién Nwéc rira

Hinh 5 . Ham lvong Na' trao ddi trén keo dét
sau 5 |an rlra man cot dat bang nwoc duoc
x@ ly tr tredng (MW) va dién phan (EW)

Ghi chu: Céc cdt co chir cai gibng nhau thi khong khac biét
théng k& & muc y nghia 1% (p > 0,01) theo phép
kiém dinh Tukey/MiniTab/Version 16; (**) khac biét
théng k& & mirc y nghia 1% (p < 0,01) qua phan
tich ANOVA; thanh dirng: dai dién cho dd léch
chuan (standard deviation, n = 4).
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3.3.3. Phan trdm natri trao déi (ESP) cua dit
sau khi két thuc rira man

&
[~3

CV (%) = 9.18, p-value < 0.001 (**)

Tri 86 ESP (%)

Nude tr Nudc dién Nudc rira

Dét trude
rira man khéng x ly tinh (MW) phan (EW) (MW + EW)

Nudc

Hinh 6. Phan trdm natri trao dbi (ESP:
Exchangeable Sodium Percentage) sau 5 lan
rlra man cét dat bang nwdc duoc xir ly tir
trwedng (MW) va dién phan (EW)

Ghi chu: Céc cbt ¢b chiy céi gibng nhau thi khong khac biét
théng k& & mdc y nghia 1% (p > 0,01) theo phép
kiém dinh Tukey/MiniTab/Version 16; (**) khac biét
théng k& & mirc y nghia 1% (p < 0,01) qua phan
tich ANOVA; thanh dirng: dai dién cho dé léch
chuén (standard deviation, n = 4).

ESP cac cét dat sau khi rira man bang
nuoc tir tinh, dién phan (ESP = 11,7 - 13,1%)
giam khac biét so v&i rra man bang nuéc
thwong (ESP = 19,5%) va déat trwéc rlra man
(ESP = 22,5%) (Hinh 6). Nghién ctru cda
Gudigar (2013) cho thdy sir dung nwoc twéi
nhiém man dwgc xi ly tir trwong cho két qua
ESP cla dat (ESP = 1,01%) th4p hon y nghia
S0 vOi twdi nwdc man khéng qua xir ly (ESP ==
1,34%. Theo tac gia thi sy suy gidm ESP cua
dét & cac nghiém thirc twéi nwdce tir tredng ch
yéu la do sy suy giam ham lwong Na® trao ddi
trong keo dét.

&. KET LUAN

R&ra man dét bang nwdc dwoc x ly qua
cdng nghé t&r trwdng (MW) va dién phan (EW),
don 1& hay két hop, thi rat hiéu qua trong viéc
riia mudi (EC, Na*, Ca®" hoa tan) ra khéi cot
dat nhiém man so véi rira bang nwéc khang xor
ly (NW). D4t sau khi rxa man bing nuéc tir
tinh (MW), nuwéc dién phan (EW), dac biét la
nwdc két hop MW va EW, cé d6 man (ECe)
giam (72,8 - 80,0%), khac biét so v&i dat trudc
khi rlra va dat rlra bang nwéc thudng (giam



64,3%). Két qua rira man ciing cho thay x ly
dién - tir trwdng nwdc rra (MW, EW, MW +
EW) lam gidm y nghia ham Iwong Na® trao ddi

va nguy co sodic héa cua dat (giam ESP) so
v&i riva man bang nudc thuwong (NW).
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SUMMARY

Leaching of salt-affected soils with irrigation water treated
by magnetic field and electrolysis technology

Nguyen Minh Dong!, Tat Anh Thu!, Truong Hoang Phuong?,
Nguyen Thi To Uyen?, Ho Quoc Hung?, Tran Van Nhan?®

1Can Tho University
2Can Tho City Department of Science and Technology
3Kien Giang Crop Production and Plant Protection Sub Department

A column experiment was carried out to evaluate the effect of magnetic treated water (MW, 4000 Gauss) and
electrolysis treated irrigation water (EW, 0.8 Ampe, 12 Volt) on the leaching efficiency of salts and reducing soil salinity
from arable salt - affected soils. The lab experiment was arranged in a completely randomized design (CRD), including 4
replications and 4 types of leaching water: (i) non-treated water (NW), (ii) magnetic treated water (MW), (iii)
electrolysed water (EW), and (i) combined irrigation water (MW + EW). It was found that leaching saline soil column
with the magnetic treated water (MW) and electrolysed water (EW), singly or in combination, significantly removed more
soluble salts (EC, ion Na*, Ca*) from the soil column compared to leaching with non-treated water (NW). Soils leached
with MW and EW, especially water combined between MW and EW, had significantly lower in soil salinity (ECe) (reduced
72.8 - 80.0% by initial soil) compared to leaching soils with NW (reduced 64.3% by initial soil). The obtained results also
indicated that using of treated irrigation water (MW, EW, MW + EW) resulted in significant decrease in exchangeable-
Na* and ESP in soil as compared with NW.

Keywords: electrolysed water, magnetic treated water, Mekong delta, salt leaching, soil columns.
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