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Tém tit:

Nghién ctru dwgc thye hién véi muc tiéu danh gia ham lwgng nitrat cé trong rau mudng (Ipomoea aquatica), cii xanh
(Brassica juncea L.) va ning suit rau khi twéi bang phin vo co va bang nwéc thai tir hAm i biogas nap phan bo véi
cac liéu lrgng khac nhau. Thi nghiém dwgc bd tri hoan toan ngiu nhién thwe hién lién tiép qua 3 vu cho méi loai rau
v6i 6 nghiém thire, trong dé nghiém thire 1 tuédi 100% nwdce thii biogas, nghiém thire 2 twdi 75% nwéc thai biogas
+ 25% phin vo co, nghiém thirc 3 tudi 50% nudce thai biogas + 50% phan vo co, nghiém thire 4 twéi 25% nwée thai
blogas +75% phan Vo c0, nghlem thu'c 5 sir dung 100% phén v6 co va nghiém thirc 6 twdi hoan toan bang nudc ao.
Két qua cho thay, nang suit rau muong va cdi xanh ¢ cac nghiém thirc c6 st dung nwée thai biogas ting din qua cac
vu. Tai vu 3, ning suit rau mudng khi twéi 100% nwdéc thai biogas (2,9 kg/m?) va ning suit cii xanh khi twéi 100%
nudc thai biogas, 75% nwd'c thai biogas +25% phan vo co (1,9-2,1 kg/m?) dat cao nhit va khong c6 su khac biét voi
viéc sir dung hoan toan phin vo co. Sw tich lity nitrat ¢ ca hai loai rau tai tirng nghiém thirc khong co sy khac biét
qua cac vu canh tac, dﬁng thoi ham luwgng nitrat ¢ cac nghiém thirc sir dung nwée thai biogas Kkét hop véi phan vo
co ludn thap hon so véi sir dung 100% phén vé co. Ham luwgng nitrat thip nhat ddi véi rau mudng 1a & nghiém thirc
twéi 100% nwée thai biogas (39,4-52,6 mg/kg rau twoi), ddi véi cai xanh 1a & nghiém thirc twéi 75% nwéc thai biogas
biogas + 25% phan vé co (32,1-37 mg/kg rau twoi) va déu khong cé su khac biét so véi nghiém thire twéi hoan toan
bang nuéc ao.

Tir khoa: cai xanh, ning suat, nitrate, nwéc thai biogas, rau muong.

Chi s6 phin loai: 4.1

Dat van de ung thu. Véi nhitg anh huéng cta nitrat doi vai sirc khoe
con nguoi thi van d€ ton du nitrat trong thuc pham can dugc

Rau xanh la thyc pham quen thudc hang ngay ctia moi quan tAm.

gia dinh. Trong rau ciing tr& thanh mot phan quan trong .

Nitrat 1a thanh phan tuy nhién cta thuc vat, va chung
thuong cd & mic cao, dac bi¢t trong rau xanh [7]. Do tinh
chat d& hoa tan va tich hop, nitrat d& ton luu trong moi
truong dat, nudce roi bi hap thu vao rau cu qua tir viée st
dung phan bon. Sy tich tu nitrat phu thudc vao nhiéu yéu td,
nhu str dung phan bon, vi tri va loai dat, ndng do CO, (trong
rau trong trong nha kinh), cuong do anh sang theo mua, thoi
h gian tiép xtic véi anh sang va lugng nudc sin co [8]. Nong
cao gdy ra chimng methemoglobir{ méurlém giamvan chuyén g4 pirat trong rau thay dbi phu thudc vao loai rau va bo
Oxy trong mau, ddc biét nguy hiém doi voi tre em dudi sau phan thuc vat. Néng do nitrat cao c6 xu hudng tich tu trong
thdng tuoi [4]. Cac nghién ctru cia Ward, et al. (2010,2011) 14, r&, phién hodc than ciia mét s6 cdy trong [8, 9]. Theo
[5, 6] va bao cao cia ATSDR (2015) [4] cho thdy, nitrat EFSA (2008) [9], ndng do nitrat trong 14 c6 xu hudng cao
dong vai tro trong cac nguyén nhan l1am gia ting nguy co  hon trong ct va hat, dong thoi 14 non ¢6 ham lugng nitrat

trong nganh nong nghiép ¢ nudc ta. Viéc st dung phan bon
dé bon cho cay tir lau di trg thanh mot tap quan ciia ngudi
néng dan, din dén kha niang ton du mot luong nitrat trong
rau [1]. Nitrat khong doc hai néu dudi mac du luong tdi da
cho phép, nhung du lugng nitrat trong mo thuc vat vugt qua
ngudng an toan dugc xem nhu mot doc chat s& anh hudng
xau dén strc khoe con nguoi [2, 3]. N6ng d0 nitrat tich tu
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Abstract:

The objective of the study was to compare the content
of nitrate in water spinach (Ipomoea aquatica) and leaf
mustard (Brassica juncea L.) and their productivity
between being irrigated with inorganic fertilizers and
with biogas effluent at different dosages. Three crops for
each plant with six treatments were arranged randomly,
includingirrigating by 100% biogas effluent (1), irrigating
by 75% biogas effluent + 25% inorganic fertilizer (2),
irrigating by 50% biogas effluent + 50% inorganic
fertilizer (3), irrigating by 25% biogas effluent + 75%
inorganic fertilizer (4), irrigating by 100% inorganic
fertilizer (5), and irrigating by 100% pond water (6). The
results showed that the yield of water spinach and leaf
mustard in treatments using biogas effluent increased
gradually through the crops. In the third crop, the yield
of water spinach was highest when irrigated by 100%
biogas effluent (at 2.9 kg/m?), and that of leaf mustard
was highest when irrigated by 100% biogas effluent as
well as 75% biogas effluent + 25% inorganic fertilizer (at
1.9-2.1 kg/m?) and was not different in comparison with
the treatment by 100% inorganic fertilizers. There was
no significant difference between the accumulation of
nitrates in both water spinach and leaf mustard in each
treatment, while the nitrate contents in the treatments
using combined biogas effluent and inorganic fertilizers
were always lower than that of the treatment using 100%
inorganic fertilizers. The nitrate content of water spinach
was lowest when irrigated by 100% biogas effluent
(39.4-52.6 mg/kg fresh vegetable). The leaf mustard’s
nitrate content was lowest when irrigated by 75% biogas
effluent + 25% inorganic fertilizer (32.1-37 mg/kg
fresh vegetable). And they had no significant difference
compared with the nitrate content of those irrigated by
100% pond water treatment.

Keywords: biogas effluent, leaf mustard, nitrates,

productivity, water spinach.
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thip hon la gia [10]. Két qua nghién ciru cta Alexander, et
al. (2008) [11] cho théy, ham lugng nitrat trung binh trong
mdt s6 loai rau an 1a khoang 1614 mg/kg rau twoi, rau an
qua khoang 149 mg/kg rau tuoi va mot sb loai dau khoang
221 mg/kg rau tuoi. Rousta, et al. (2010) [12] nghién ctiu
trén rau diép, ca rot, khoai tdy, ca chua cho thdy ham luong
nitrat trong rau diép (637-1873 mg/kg rau tuoi) ludn 16n
hon céc loai con loai trong ca 3 vu. Néng d9 nitrat trong cac
loai rau an 1a bi anh huong khi str dung phan bon chura nito,
ham luong nitrat tang 1én theo lugng phén nito st dung [9],
do d6 can tranh st dung phan bon nito qua mirc dé giam sy
tich ty nitrat trong dét va rau [2].

Cai xanh va rau muéng la cac loai rau an 14 dugc st dung
phd bién trong cac bira dn hang ngiy & nudc ta, trong do
rau mubng duoc khoang 95% ho gia dinh sir dung [13]. Céac
nghién ciru cho thay, ca hai loai rau nay déu c6 kha ning
tich Iy nitrat cao khi duoc bon phan vo co. Nguyén Minh
Tri va cs (2013) [14] khao sat mot s loai rau an 14 duoc
tréng béng phan bon vo co cua cac hd dan tai Huong Long,
TP Hué cho thiy, ham luong nitrat trong cdc mau rau déu
cao hon so véi mic khuyén nghi cia WHO (<500 mg/kg
rau twoi), véi cai xanh 1a 542 mg/kg rau twoi va rau mudng
la 637,3 mg/kg rau tuoi. Theo nghién ctru cua Santamaria
(2006) [2], ham luong nitrat trong cai tr 200-500 mg/kg rau
tuoi. Nguyén Thi Lan Huong (2013) [15] st dung phan dam
amoén 36% N véi lugng 14 kg/1000 m?, ham lugng nitrat
trong rau mudng dao dong trong khoang 169-613,09 mg/kg
rau tuoi. Tuy nhién, cac nghién ctru vé sy tich Iy nitrat khi
sir dung céc loai phan bon hitu co ddi v6i cac loai rau ndy &
nude ta lai kha han ché. Trong khi d6, nhitng nim gan day
v6i su phat trién cong nghé biogas tai khu vuc Dong bang
song Ciru Long, viéc sir dung nudc thai tir ham u biogas nap
phén gia stic tudi rau trong d6 c6 cac loai rau an 1a [16] dé
thay thé mot phan viéc sir dung phan bén hoa hoc ngay cang
duoc quan tam.

Nude thai biogas co du cic nguyén té dinh dudng da
luong, vi lugng céd thé sur dung ddi voi cac loai cay tréng
[17]. Phan gia stic 1a mot ngudn cung cip chit dinh dudng
va vi chat dinh dudng tdt, ddc biét 1a nito. Ngudn nudc thai
biogas tir ngudn vat lidu nap 13 phan gia stuc c6 ham luong
dinh dudng cao, chira 1,8-2,4% dam (N) ddi véi ngudn nap
la phan bo [18] va theo Véan phong Du an khi sinh hoc Trung
uong (2011) [19] trong nudc thai biogas chira 0,5-0,85 gN/1
va bi thai biogas c6 chira dén 5,6 gN/1 d6i véi ngudn nap 1a
phan gia stc no6i chung va dugce xem 1a mot ngudn thay thé
phan v6 co hitu hidu. Theo Veronica (2009) [20] va két qua
nghién ciru cua Vién Nghién ciru nong nghi¢p Banglades
(BARI) tir nm 2008-2011 [21] cho thay, sir dung chét thai
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biogas trong thoi gian dai gitp duy tri, cai thién d6 mau mo
cua dat, ting ning suét cdy trong, gitip giam chi phi phan
bon, han ché su suy giam chét luong dat canh tac va 6 nhiém
mdi trudng. Dong thoi trong chat thai biogas ¢ chira ham
luong dinh dudng cao hon tir 20-30% va gitp tang 10-30%
san lugng ngil cdc so v6i st dung phan chudng [21].

Nghién ctru ndy nham xac dinh ham luong nitrat tich lity,
nang suit rau khi sir dung nude thai tir hAm u biogas nap
phan gia stic dé tudi so vai viée sir dung phan v co trong
canh tac rau mudng va cai xanh.

Vit liéu va phuong phap nghién ciu
Vit liéu thi nghiém

Gidng rau cai xanh, giéng rau mudng do Coéng ty TNHH
hat giéng Rang Dong phan phdi.

Nude thai biogas duoc 1ay tir dau ra tai G nap phan bo véi
luong phan nap hang ngay cua khoang 4 con bo/tii da hoat
dong 6n dinh duoc 3 thang cia hd nudi tai xa Bong Phudc,
huyén Chau Thanh, tinh Hadu Giang. Nudc thai biogas c6
ham lugng dam trong khoang 387-518 mg/l. Nudc thai sau
tai u dugc chira trong tui nilon kin cé duong kinh 0,8 m, dai
1,5 m, sau do6 duoc léy trir lai trong thung chia 500 lit sur
dung dé tudi cho cay trong. Trong mdi vu, nudc thai dugc
thu gom 2 1an, mdi lan cach nhau khoang 15 ngay.

Phan bon Uré 46% nito mua trén thi truong duoc san
xudt tir Cong ty dam Phu My.

bat tr6ng cay dugc léy tr dat mat tu nhién tai khu vuc
& d0 sau tir 0,2-0,3 m trd 1é€n, khu vuc dét trude thi nghiém
chu yéu 1a dat tréng c6 mdt vai loai c6 tap va mot s6 loai cay
an trai tu nhién sin c6, chua tién hanh canh tac. Dét sau khi
dugc cube 1én, nhat hét ré cay va co 1an trong dét, phoi trong
mat 1 tudn, nhitng cuc dét 16n dugc tan nho bang chay gd.
Toan b dit duge tron déu trude khi cho vao cac thung xép,
v6i luong 16 kg/thing, do cao 16p dit trong thung khoang
0,1 m. Sau khi két thuc timg vu, dit trong cac thing xdp
dugc gitr nguyén dé tiép tuc tién hanh tiép thi nghiém cho
VU sau.

Nude tudi rau hang ngay dugc lay tir ao tw nhién trong
khu vuce b trf thi nghiém, ao c6 dién tich khoang 5000 m?,
thuong xuyén luu thong voi rach ty nhién tai khu vye.

Phuwong phap nghién ciru

Chudn bi cdy giéng cho thi nghiém: trong mdi vu, luong
gidng dugc gieo dong déu cho mdi nghiém thuc theo ty 16
10 g/m? d6i v6i rau mudng. DSi v6i cai xanh chudn bi khu
dat bén canh khu vuce bd tri cac 6 thi nghiém dé gieo hat, sau
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khi gieo 15 ngay chon cac cdy con co chiéu cao turong dbi
dong nhit tir 2,4-3,2 cm dem cdy vao 6 nghién ctru voi mat
d6 khoang 33 cay/m?.

Bé tri thi nghiém: thi nghiém trong rau bé tri trong cac
thung x4p kich thude 0,6x0,4x0,1 m duoc trong qua 3 vu
lién tiép voi cdy rau mudng va cy cai xanh.

Mai loai rau gdbm 6 nghiém thirc, bd tri hoan toan ngau
nhién véi 3 1an lap lai. Luong phan v6 co va nudc thai
biogas bén cho rau mudng va cai xanh dwoc cin ctr trén
téng lwong nito can cung cép cho timg loai rau.

- Nghiém thtrc 1 (100BI): tudi 100% nudc thai biogas.

- Nghiém thuc 2 (75BI+25VC): tudi 75% nudc thai
biogas va 25% phan vo co.

- Nghiém thiuc 3 (50BI+50VC): tudi 50% nude thai
biogas va 50% phan vo co.

- Nghiém thirc 4 (25BI+75VC): tudi 25% nude thai
biogas va 75% phan vo6 co.

- Nghiém thirc 5 (100VC): tudi hoan toan bang phéan vo
co.

- Nghiém thirc 6 (d6i ching): chi st dung nudc ao dé
tudi rau.

Céch tinh lugng nito bon cho rau dugc dua trén lugng
phan Uré va NPK can cung cip theo khuyén nghi cua
Nguyén Thi Tri (2010) [22], Tran Thi Ba (2010) [1] va ham
luong nito trong céc loai phan véi Uré chua khoang 46%
nito, NPK 16-16-8 chura 16% nito dugc trinh bay tai bang 1.
Dua trén tong lugng nito cin cung cép, tinh ra lugng phan
Uré va nudc thai biogas thuc té sir dung cho timg nghiém
thire tai bang 2 va bang 3.

Bang 1. Lugng nita can cung cip cho cho cai xanh va rau mudng.

Luwgng phin cin Luwong phin cin

Ngay bon rau mubdng bén cai xanh (g/ Lugng nito cin

bon (&M (9 m) (+) T D)
phan o
Uré Uré ek R Cai
muong xanh
7 20 9,2
10 1 2 0,78
14 20 9,2
15 2 3 14
20 2 3 14
21 20 9,2

Nguon: (*) theo Nguyé&n Thi Tri (2010) [22], (**) theo Tran Thi Ba (2010)
[1].
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Bang 2. Lugng phan Uré va nudc thai biogas tudi cho cac nghiém
thiic rau mudng & cac vu.

Luwong phin Uré (g/m?) va nuéc thai biogas (I/m?) twdi

z]gl,rhciém Ngay 7 Ngay 14 Ngay 21

Biogas Uré  Biogas Uré  Biogas Uré
100BI 19,6-23,7 - 17,7-22 - 18,4-235 -
75BI+25VC  14,7-17,8 2.3 13,4-16,5 23 13,8-17,6 23
50BI+50VC  9,8-11,9 4,6 9-11 4,6 9,2-11,7 4,6
25BI+75VC  4,9-59 6,9 4,5-5,5 6,9 4,1-5.9 6.9
100VC - 9,2 - 9,2 - 9,2

Bang 3. Lugng phan Uré va nudc thai biogas tudi cho cac nghiém
thic cai xanh 6 cac vu.

Lugng phin Uré (g/m?) va nuée thai biogas (I/m?) tudi

Nghiém thire Ngay 10 Ngay 15 Ngay 20

Biogas Uré Biogas Uré  Biogas Uré
100BI 1,5-1,7 - 2,7-3,3 - 2,8-3,6 -
75BI+25VC 1,1-1,3 0,5 2,0-2,5 0,8 2,1-2,7 0,8
50BI+50VC 0,7-0,8 0,9 1,3-1,7 L5 1,4-1,8 1.5
25BI+75VC 0,4 1,4 0,7-0,8 2,3 0,7-0,9 2,3
100VC - 1,8 - 3 = 3

Thoi gian tién hanh thi nghiém duoc thyc hién vao giita
thang 11, thoi gian tién hanh vu sau cach khoang 20 ngay
sau khi két thuc vu trude. Trong qua trinh nghién ctru, trong
vu 1 c6 mua mot sd thoi diém nén co bd tri mai che bang
mang ludi néng nghiép dé han ché su anh hudéng cua lugng
mua dén cac nghiém thue. Tai vu 2 va vu 3 hau nhu khong
¢6 mua trong sudt qué trinh nghién ciru.

Cay trong hang ngay duoc tu(n 1 lan bang nu0’c ao vao
budi sang hodc budi chiéu. O mdi vy, ciy rau mudng dugc
boén phan (nudc thai biogas va phan Uré€) vao cac ngay thu
7, 10, 21 sau khi gieo; cay cai xanh dugc bon vao ngay 10,
15, 20 sau khi cdy cdy con vao thung x6p. Trudc cac ngay
tudi theo dy kién, mau nude thai duoc thu va phan tich xac
dinh ham lugng nito dé tinh toan lwong tudi cho cdy. Lugng
phén vo co dugc pha vao nudc ao (nghiém thire 100% phan
v o) hodc nudc thai biogas (ddi v6i cac nghiém thire két
hop nude thai biogas) tudi truc tiép vao gbc dé han ché su
lay lan cua vi khuan tir chat thai vao cay trong [23].

Rau mudng va cai xanh sau khi gieo va cdy vao thing
sau 30 ngay tién hanh thu hoach. Trong qua trinh thi nghiém
khong phat sinh cac bénh trén rau nén khong st dung cac
loai thube bao vé thuc vat. Tuy nhién, vao ngay thur 18 sau
khi gieo (rau mudng) va cdy cdy con vao thung (cai xanh)
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ctia vu thir 2 ¢6 sy tan cong cua chau chiu nhung duoc phat
hién sém va duoc loai bo bang bién phap thii cong, khong
su dung thudc phong tru.

Phwong phdp thu miu va phan tich

Ndng sudt rau: sau khi gieo rau mudng va cdy cai xanh
1én thung xép, quan sat va ghi nhan. Cudi mdi vu, toan b
rau trong cac thung ¢ cac nghiém thirc dugc thu hoach va
can bang can 5 kg dé xac dinh nang suit rau. Trong qua trinh
thu hoach dé xac dinh nang sut, két hop tién hanh thu miu
phén tich chi tiéu NO, trong mau rau. Cac miu rau duoc
nho nguyén cay va rua sach dudi voi nudc may.

Thu mau phan tich NO;: cac mau rau sau khi dugc thu
hoach dé xac dinh nang suat doi vdi cai xanh chon ngau
nhién 3 cay/thung, rau mudng lay khoang 200 g/thung trén
3 thung lap lai cia nghiém thirc dé tién hanh phan tich NO;.
Mau cay dugc loai bd ré chi giir lai phan an dugc dé phan
tich chi tiéu NO,". Mau rau sau khi thu thap duoc dem vé
phong thi nghi€m tién hanh phan tich ngay.

Nuede thai tii i biogas: 14y tir dau ra cia tai 4, nude thai
duogc chira trong tai nilon c¢6 duong kinh 0,8 m, chiéu dai
1,5 m va sau d6 duoc 13y trit lai trong thing chtra 500 1. Khi
thu mau, khudy déu luong nudc trong thung chira sau doé
thu vao chai nhua 1 1 dé phan tich. Nudc ao dugce thu ¢ do
sau cach mat nude 20-30 cm. Mau nude thai biogas va nudce
ao duoc thu va phan tich vao cac ngay thu 6, 9, 13, 19 cua
mdi vu (trude cac ngdy tudi). Cac mau nude thai va nude ao
dugc phan tich cac chi tiéu pH, tong N, NO,, NH,". Phuong
phap phan tich cac chi tiéu trong nghién ctru dugc trinh bay
0 bang 4.

Bang 4. Phuang phap phan tich mau.

STT Chi tiéu Phwong phap
1 pH Po truc tiép
2 Téng N Phan hily dam va chung cét Kjeldahl
3 NO, trong nu6c  Phuong phap tréc quang voi Natri Salicylate
4 NH," trong nuéc ~ Phuong phéap Indophenol blue
Phuong phap so mau ¢ budc song 410 nm
5 NO, trong rau v6i thudc thir axit phenoldisulfonic trong moi

truong kiém theo TCVN 8742:2011

Phirong phdp xir 1y s6 liéu: sb liéu thu thap dugc tong
hop két qua va vé dd thi baing phan mém Microsoft Excel
2007. Sir dung phan mém SPSS chay thdng ké, kiém dinh
Ducan & mirc y nghia 5% dé dénh gia sy khac biét vé ning
suét, sy tich lily nitrat & cac nghiém thirc trong timg vu va
gilia cac vu.



Ddc diem nwoc thdi tir tui u biogas, nwdc ao twoi rau
J cdc vu canh tic

Tinh chét nudc thai biogas va nudc ao trong qua trinh thi
nghiém dugc trinh bay ¢ bang 5. Ngudn nudc ao trong subt
qué trinh nghién ctru kha 6n dinh, cac thong sb chat luong
khong c6 su chénh Iéch lon qua cac dot 1€iy mau. Gia tri pH
dao dong trong khoang 6,82+0,2, nim trong ngudng cho
phép ciia QCVN 8:2015/BTNMT cot B1 [24] quy dinh chét
luwong nude mat dung cho muc dich tudi ti€u, thich hop cho
hau hét cac loai cay trong.

Nudc thai biogas ¢ ham lugng tong N, NH," cao. Miéc
du nudce thai biogas st dung trong thi nghiém duogc thu tu
ti U da hoat dong 6n dinh nhung cac thong sb chat luong
van c6 su dao dong kha 16n qua cac thoi diém lay mau.
Nguyén nhan c6 thé do anh huong cia viéce luu trlt nudce thai
va thoi diém lay mflu phén tich. Trong diéu kién yém khi
cua tai u, nito chu yeu ton tai dudi dang NH,". Khi thu gom
va luu trit trong didu kién hiéu khi, mot phan NH," trong
nudce thai da bi chuyen hoa thanh NO,  nén c6 su dao dong
gitlra hai chi ti€u nay trong qua trinh thi nghiém. Ham lugng
tong N nudc thai biogas trong thi nghiém phu hop véi bao
cao cua Van phong Dy an khi sinh hoc Trung uong (2011)
[19] vé cht lugng nudc thai tii biogas co ngudn nguyén
liéu nap la phan bo.

Bang 5. Tinh chat nuéc thai biogas va nuéc ao trong qua trinh
thi nghiém.

Loai pH Téng N (mg/l) NO, (mg/l) NH," (mg/l)
Nubcthai ¢ 20,018 46874441 523229 20734369
biogas

Nudcao  6,82402  2,65+0,7 123035 0,27+0,08

Ghi cha: cac gia tri trong bang la gia tri trung binh meanSD véi s3 1an
lap lai n=15.

Ndng suat rau qua cdc vu

Két qua ning suét rau muéng va cai xanh qua cac vu
duogc trinh bay & hinh 1 cho théy, cac nghlem thuc co st
dung nudc thai blogas dé tudi, ning suat ca rau mudng va
cai xanh déu tang dan, trong khi cdc nghiém thirc chi st
dung phén hoa hoc khéng co6 sy khac biét va nghiém thic
chi str dung nudce ao lai giam dan qua cac vu. O vu du tién,
cac nghiém thirc co sir dung nudc thai biogas déu co ning
suét thap hon nghiém thirc sir dung hoan toan phan vé co,
trong d6 cac nghi¢ém thtrc sir dung 100% nudc thai biogas
¢6 nang suat thap nhit va khong khac biét véi nghiém thire
chi st dung nudc ao. Tai vu 2, nang suét gitia cac nghiém
thirc ¢6 sir dung nudc thai biogas trong tung loai rau méc du
¢6 su chénh léch nhung lai khong khac biét c6 y nghia, dao
dong trong khoang 2,2-2.4 kg/m? d6i voi rau mudng va 1,4-
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1,6 kg/m? dbi vé6i cai xanh nhung van thap hon nghiém thic
sir dung phan v6 co. Ning suat cac nghiém thirc ¢ str dung
nudc thai biogas tai vu 3 déu cao hon cac vu con lai, trong
do6 nghiém thuc sir dung 100% nudc thai biogas (2,9 kg/m?)
clia rau mudng va nghiém thirc tudi 100% nudc thai biogas,
75% nudc thai biogas +25% phan vo co (1,9-2,1 kg/m?) cua
cai xanh dat cao nhét va khong khac biét vdi nghiém thire
sir dung hoan toan phan vé co. Chét thai tir ham U biogas
dugce xem nhu mot dang phan hitu co [25], cdy trong co thé
hap thu tir 50-60% chat dinh dudng tir phan v6 co, trong khi
d6 ¢ phan hitu co chi vao khoang 20-30% [10], vi thé cac
nghiém thirc bon phan hiru co s& c6 tac dung cham hon, dn
dén nang suét rau cac nghiém thirc ¢6 st dung nudc thai
biogas thap hon nghiém thirc bon phan vé co trong cac vu
dau. Ngoai ra trong vu 1, sy quang hop ctia rau mudng va
cai xanh c6 thé bi han ché so v&i vu 2 va vu 3 do viée bd tri
méi che dé tranh anh huong cta nudc mua trong qué trinh
thi nghiém c6 thé 1a mot trong cic nguyén nhan lam ning
suat vu 1 thap hon vu 2 va 3.

A 3s

3,0
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2.0 -
1,5
1,0
0,5 +

kg/m?

Vil Vu2 Vu3
@ 100% Biogas
B 30% Biogas: 50% vo co

@100% vo co

B 75% Biogas: 25% vo cor
B825% Biogas: 75% vo co
O Nude ao

kg'm®
=

Yul
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B30% Biogas: 50% vo co
100% va co

Yy Yyl
B 75% Biogas: 25% vo cor
B25% Biogas: 73% vo co
' Nuac ao

Hinh 1. Nang suat rau muéng (A) va cai xanh (B) qua cac vu.
Cac cdt cung mau hoac khac mau c6 cung ky tu (a, b, ¢, d, e, f, g, h, i)
theo sau khong khac biét c¢6 y nghta qua phép thr Duncan.
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Ham lwgng nitrat tich liiy trong rau qua cdc vu

Két qua phan tich ham lugng nitrat trung binh qua 3 vu
rau mudng va cai xanh dugc trinh bay & hinh 2 va 3. Ham
lwong nitrat trong cai xanh & tat ca cac nghiém thirc déu nam
trong giéi han cho phép ctia Lién minh chau Au (EU) [26]
vé muc t6i da ddi véi nitrat trong thuyc phim va gidi han
t6i da theo FAO/WHO (<500 mg/kg rau twoi). Déi véi rau
mubng & cac nghiém thirc ¢6 st dung tir 25% phan vo co trd
1én déu c6 ham luong nitrat vuot gioi han tdi da theo FAO/
WHO (=300 mg/kg rau tuoi) [14, 27]. Ham luong nitrat
trong rau sir dung phan v6 co thap hon trong khao sat cta
Nguyén Minh Tri (2013) [14] ¢4 v6i cai xanh va rau mudng,
nhung tuong duong véi ham lugng nitrat trong cai xanh
theo nghién ctru cua Santamaria (2006) [2] va cao hon ham
luong nitrat trong rau mudng tai nghién ctru ciia Pham Qudc
Nguyén (2014) [28].

Hinh 2. Ham lugng NO,” trong rau mudng qua cac vu.
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Céc cot cing mau hodc khac mau co6 cung ky tu (a, b, ¢, d, e, f, g) theo
sau khong khac biét c6 y nghia qua phép thir Duncan.
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Hinh 3. Ham lugng NO," trong cai xanh qua cac vu.
Céc cot cting mau hoac khac mau co6 cung ky tu (a, b, ¢, d, e) theo sau
khong khac biét c6 y nghia qua phép thit Duncan.
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Két qua phan tich cho thiy khong c6 su khac biét vé ham
luong nitrat trong 2 loai rau nghién ctru ¢ cung mot nghiém
thtrc qua 3 vu canh tdc. Ham lugng nitrat & cac nghiém thirc
tudi nudc thai biogas ddi voi rau mudng dao dong trong
khoang 46,4-345,3 mg/kg rau twoi, cai xanh la 34,9-158 mg/
kg rau tuoi va déu thap hon cac nghiém thirc sir dung hoan
toan phan vd co, nhung cao hon cac nghiém thirc chi tudi
bang nudc ao. Phan vo co chita cac dang dam cdy c6 thé hut
truc tiép ma khong can qua qua trinh phan giai, trong khi d6
khi str dung nudc thai biogas dé tudi cho rau co thé do chat
hiru co trong biogas c¢6 nhidu thanh phan cin c6 thoi gian
phan huy va giai phong nén cdy trong hap thu mot cach tir
tir. Bon phan dam dang NO," lam tich luy NO, trong rau cao
hon dang dam NH," [29], nudc thdi biogas (bang 5) lai c6
ham luong NH," chiém ty 1€ cao hon so voi NO,~. Ngoai ra,
dam dang NO, lai rat de bi rura troi. Theo bang 3 thi luong
nudc biogas tudi cho cac nghiém thic lai kha nhi€u nén
¢6 thé 1am cho mot phan NO; ¢ céac nghiém thuc c6 tudi
biogas c6 thé bi mat di do bi rira tréi. Nhitng nguyén nhan
nay c6 thé din dén nitrat tich lily trong cy & cac nghiém
thirc c6 str dung nudce thai biogas thap hon.

Ham lugng nitrat tich iy trong rau c6 xu huéng cang
giam khi ting lwong nudce thai biogas tudi. Dbi vi cai xanh,
ham luong nitrat tich liiy thap nhat (32,1-37 mg/kg rau tuoi)
& nghiém thirc sir dung 75% biogas két hop véi 25% phan
v co dé tudi va & nghiém thirc stir dung hoan toan biogas dé
tudi dbi rau mudng (39,4-52,6 mg/kg rau tuoi), dong thoi
cac nghiém thuc nay khong c6 su khac biét c6 y nghia voi
cac nghiém thirc chi tuéi bang nudc ao. Két qua nay phu
hop voi nghién ctru cia Hoang Thi Thai Hoa (2009) [30] su
dung nuée thai biogas dé tudi cai xanh cho ham luong nitrat
tich lily thap va ting dan khi lugng phan v6 co ting va theo
Nguyén Cam Long (2013) [31] thi ham luong nitrat trong
cai xanh tang [én ty 1€ thudn vdi lugng dam vo6 co st dung.

Theo nghién ciru cua Nguyén Thi Lan Huong (2013)
[15], ham luong nitrat tich Iy c6 sy bién dong giita cac
loai rau va phu thudc vao chu ky canh tac, nhiing loai rau
¢6 chu ky canh tac dai ngay 16n hon so véi ham lugng tich
lity trong cac loai rau c6 chu ky canh tac ngin ngay. Tuy
nhién trong nghién ctru nay, méc du thoi gian canh tac (tinh
tir lic gieo dén khi thu hoach) cua ciy cai xanh (45 ngay)
dai hon so voi rau mudng (30 ngay) nhung trong ca 3 vu
ham lugng nitrat trong cai xanh luén thip hon rau muéng
o cung nghiém thure tudi, ngoai trur nghiém thirc tudi hoan
toan bang nudc thai biogas va bang nudc ao (hinh 4). Piéu
nay c¢6 thé do nhu cau va lugng dam cung cap cho cai xanh
thip hon rat nhiéu so véi rau mudng (bang 1) va véi mbi
loai cay trong khac nhau thi kha ning hap thu dam hitu co
va vo co khac nhau.
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Hinh 4. Ham lugng nitrat trung binh trong rau muéng va cai

xanh.
Céc cot cting mau hoac khac mau c6 cung ky tu (a, b, ¢, d) theo sau khong
khac biét c6 y nghia qua phép thf Duncan.

Qua két qua nghién ciru cho thiy, viéc sir dung nude thai
biogas hoic két hop nudc thai biogas va phan v6 co s& han
ché tich liiy nitrat trong rau. Ty 1¢ két hop nudc thai biogas
va phan v6 co tot nhét cho cay dé dat nang suat cao va co
ham lugng nitrat tich lity thap nhét 1a 75% nudc thai biogas
+ 25% phén vo co cho céi xanh va st dung hoan toan nudc
thai biogas cho rau mudng.

Keét luan va kién nghi
Két lugn

Ham luogng nitrat trong cai xanh ¢ cac nghiém thtc
nam trong ngudng quy dinh cta Lién minh chau Au (EU)
va FAO/WHO. Véi lugng su dung tir 25% phén vo co tro
1én cho rau mudng thi ham lugng nitrat trong rau s& vuot
ngudng quy dinh cuia FAO/WHO.

Ham luong nitrat tich lay trong cai xanh thap hon ¢ rau
mubng. Sy tich 1uy nitrat & rau muong va cai xanh khong bi
anh huodng bdi s6 luong vu canh tac. Cac nghiém thirc c6 su
dung nudc thai biogas déu c6 ham lugng nitrat tich Iy thap
hon so v6i viéc su dung hoan toan phan v6 co va ham lugng
nitrat tich llly c6 xu hudéng cang giam khi tang ty 1€ nudc
thai biogas sir dung.

St dung 75% nudc thai biogas + 25% phan vo co cho
cai xanh va 100% nudc thai biogas cho rau mudng c6 ham
luong nitrat tich lily trong rau thip nhat va ning suét rau
sau 3 vu khong co6 su khac biét véi viée sit dung hoan toan
phan vo co.

Kién nghj

Cén nghién ctru anh hudng ciia chit thai biogas dén chi
tiéu vi sinh trén rau va sy tich lily nitrat trén cac loai rau
an 14 khac véi cac lidu lugng su dung khac nhau, nham c6
nhitng khuyén céo hop 1y cho ngudi san xuat va st dung.
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