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Tém tit:

Nghién ciru dugc thwe hién véi muc tiéu dianh gla ham lwgng nitrat cé trong rau mudng (Upomoea aquatica), cdi xanh
(Brass:ca juncea L.) vi ning suit rau khi twéi bing phén v co’ va bing nwéc thai tir ham 1 biogas nap phan bo véi
cic lidu lrgng khac nhau. Thi nghiém dwec bé tri hoan toan ngiu nhién thwe hién lién tiép qua 3 vu cho mdi loai rau
véi 6 nghiém thirc, trong dé nghi¢ém thirc 1 twéi 100% nwéc thii biogas, nghi€m thirc 2 twéi 75% nwéc thai biogas
+25% phan vo co, nghiém thirc 3 twéi 50% nwéce thai biogas + 50% phan vo co, nghiém thirc 4 twéi 25% nwéc thai
biogas + 75% phan vé co, nghiém thirc 5 sir dung 100% phin vé co' va nghi¢m thirc 6 twéi hoan toan bing nwéc ao.
Két qua cho thiy, ning suit rau mudng va cii xanh & cic nghiém thirc c6 sir dung nwéc thii biogas ting dan qua cic
vu. Tai vu 3, niing suit rau mudng khi twéi 100% nuwéc thai biogas (2,9 kg/m?) va ning suit cai xanh khi twéi 100%
nuéc thii biogas, 75% nwdc thai biogas + 25% phan vé co (1,9-2,1 kg/m?) dat cao nhét va khéng cé sw khéc biét véi
viéc sir dung hoan toan phin vé co. Sy tich liiy nitrat ¢ ca hai loai rau tai ttmg nghiém thirc khong c6 sw khac biét
qua cac vu canh tic, ddng thoi ham lwgng nitrat & cac nghiém thirc sir dl_mg nwéc thai biogas két hgp véi phéan vo
co ludn thap hon so véi sir dung 100% phan vé co. Ham lu’q’ng nitrat thip nhét d6i véi rau mudng la & nghiém thirc
tudi 100% nwéc thii biogas (39,4-52,6 mg/kg rau twoi), dbi véi cai xanh 13 & nghiém thirc twéi 75% nwéc thai biogas
blogas + 25% phan vé co (32,1-37 mg/kg rau twoi) va déu khong cé sw khac biét so véi nghiém thirc twéi hoan toan
bﬁng nwéc ao.
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Chi 56 phin logi: 4.1

ung thu. Véi nhimg anh huéng cia nitrat dbi véi sirc khoe
con ngudi thi van dé ton du nitrat trong thuc pham can duoc
quan tam,

Bt vén dé

Rau xanh 13 thuc phim quen thudc hang ngdy cua mbi
gia dinh. Trong rau ciing tr& thanh mot phén quan trong
trong nganh nong nghiép & nudc ta. Vigc s dung phén bon
dé bon cho céy tir lau da tré thanh mot tip quan cla ngudi
néng dan, din dén kha ning tn du mét lugng nitrat trong

Nitrat 12 thanh phan ty nhién cia thyc vat, va ching
thudng c6 & mirc cao, dic biét trong rau xanh [7]. Do tinh
chat dé hoa tan va tich hop, nitrat d& tdn Iwu trong méi

rau [1]. Nitrat khéng ddc hai néu duéi mirc du lugng téi da
cho phép, nhung du lugng nitrat trong mé thyc vat vuot qua
ngudng an toan dugc xem nhu mét d()f: chét s& anh hudng
xu dén stc khée con ngudi [2, 3]. Nong db nitrat tich tu
cao gdy ra chirng methemoglobiq méu' 1am gidm van chuyén
6xy trong méu, ddc biét nguy hiém d6i vdi tré em dudi sau
thang tudi [4]. C4c nghién ciru ciia Ward, et al. (2010, 2011)
[5, 6] va béo cdo cia ATSDR (2015) [4] cho thdy, nitrat
déng vai tro trong cac nguyén nhén lam gia ting nguy co
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trudng dit, nudce rdi bi hip thu vao rau ci qua tir viéc sur
dung phan bon. Sy tich tu nitrat phy thuoc vao nhiéu yéu td,
nhu sir dung phan bén, vi tri va loai dét, nong d6 CO, (trong
rau trong trong nha kinh), cudng d¢ anh sang theo mua, thoi
gian tiép xtic v6i dnh sang va luong nudc sin cé [8]. Nong
do nitrat trong rau thay ddi phu thudc vao loai rau va bd
phén thuc vét. Néng d nitrat cao c6 xu hudng tich tu trong
14, r&, phién hoidc than cia mdt sé cay trdng [8, 9]. Theo
EFSA (2008) [9], ndng d¢ nitrat trong 14 ¢6 xu huéng cao
hon trong cu va hat, dong thoi 14 non ¢6 ham lugng nitrat

a4



s Khoa hoc Néng nghiép

Study on nitrate accumulation
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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,
productivity, water spinach.

leaf mustard, nitrates,
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thap hon 14 gia [10]. Két qua nghién ciru ctia Alexander, et
al. (2008) [11] cho tha‘iy, ham luong nitrat trung binh trong
mot sb loai rau an l4 khodng 1614 mg/kg rau tuoi, rau in
qua khoang 149 mg/kg rau tuoi va mot sb loai dau khoang
221 mg/kg rau tuoi. Rousta, et al. (2010) [12] nghién ctru
trén rau diép, ca rdt, khoai tay, ca chua cho thay ham lugng
nitrat trong rau diép (637-1873 mg/kg rau tuoi) luén Ion
hon cac loai con loai trong ca 3 vu. Nong do nitrat trong cac
loai rau dn 14 bj anh hudng khi sir dung phan bén chira nito,
ham luqng nitrat ting 1én theo lugng phan nito sir dung [9],
do do can tranh sir dung phén bon nito qua mire dé giam sy
tich tu nitrat trong dit va rau [2].

~Céi'xanh va rau muéng 14 cac loai rau dn 14 dugce sir dung
pho bié'n trong cac bira an hang ngay & nudc ta, trong do
rau mudng dugc khoang 95% hé gia dinh sir dung [13]. Cac
nghién ctru cho thdy, ca hai loai rau nay déu co kha ning
tich 1y nitrat cao khi duoc bon phén v6 co. Nguyédn Minh
Tl:i va cs (2013) [14] khao sat mot s6 loai rau in 14 dugc
trong bf"mg phe‘u) bon vé co cua cac h¢ dan tai Huong Long,
TP Hue cho thiy, ham luong nitrat trong cac mau rau déu
cao hon so vé&i mire khuyén nghi cuia WHO (<500 mg/kg
rau twoi), voi cai xanh 13 542 mg/kg rau twoi va rau muéng
la 637,3 mg/kg rau tuoi. Theo nghién ciru cua Santamaria
(2006) [2],jlz‘1m luong nitrat trong cai tir 200-500 mg/kg rau
twoi. Nguyén Thi Lan Huong (2013) [1 5] strdung phan dam-
amon 36% N’ voi luong 14 kg/1000 m’, ham lugng nitrat
trong rau muong dao dong trong khoang 169-613,09 mg/kg
rau tuoi. Tuy nhién, cic nghién ctru vé sy tich Ity nitrat khi
st dung cac loai phan bon hitu co dbi véi cac loai rau nay &
nudc ta lai khé han ché, Trong khi dd, nhitng nim gﬁn day
VOl su phat trién cong nghé biogas tai khu vuc Pong bing
song Curu Long, viée sir dung nudéc thaj ter ham 0 biogas nap
phan gi’a stic tus’ri rau trong do co cac loai rau in 14 [16] dé
thay thé mot phan viée sir dung ph

an bon héa hoc ngay cang
dugc quan tim.

Nude thai biogas cé du cac n
lugng, vi lugng co thé sir dung ¢
[17]. Phan gia stic 1a mot ngudn ¢
va vi chat dini] dudng tét, ddc biét 14 nito. Ng11611 nudce thai
biogas tir ngudn vat liéu nap 1a phan gia suc ¢6 ham
dinh dudng cao, chira 1,8-2,4% dam (N) dbi vai ngudn nap
12 phan bo [18] va theo Viin phong Dy an khi sinh hoc Trung
wong (2011) [19] trong nuéce thai biogas chita 0,5-0,85 eN/I
va b thai biogas cé chira dén 5,6 N/ di voi ngudn nap la
phén gia stic néi chung va duoc xem 13 mot ngudn thay thé
phén v co hiru higu. Theo Veronica (2009) [20] va két qua
nghién ciru cua Vién Nghién ciu nong nghigp Banglades
(BART) tir nam 2008-201 ] [21] cho thay, sir dung chat thaj

guyén 16 dinh dudng da

01 v6i cac loai cay trf")ng
ung cap chat dinh dudng

lugng
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blogas trong thoi glan dai glup duy tri, cai thién d§ mau mé&
cia dét, tang ning suit cay trong, glup giam chi phi phan
b6n, han ché sir suy giam chit lugng dét canh tac va 6 nhiém
méi trudng. Pdng thai trong chét thai biogas c6 chira ham
luong dinh dudng cao hon tir 20-30% va giup tang 10-30%
san luong ngii cbc so véi sir dung phan chudng [21].

Nghién ciru ndy nhim x4c dinh ham lugng nitrat tich lity,
ning suét rau khi sir dung nudc thai tr hdm U biogas nap
phén gia sic dé tudi so véi viéc sir dung phén v6 co trong
canh tic rau mudng va cii xanh.

Vat liéu va phuong phap nghién ciiu

Vit li¢u thi nghi¢m

Gidng rau ci xanh, gibng rau mudng do Céng ty TNHH
hat giéng Rang Péng phan phoi.

Nudc thai biogas dugc 14y tir d3u ra tii & nap phan bo véi
lwong phan nap hang ngdy cia khoang 4 con bo/tli da hoat
d6ng 6n dinh dugc 3 thang cua hd nudi tai xa Pong Phudc,
huyén Chau Thanh, tinh Hau Giang. Nudc thdi biogas ¢6
ham lugng dam trong khoang 387-518 mg/l. Nudc thai sau
thi u dugc chira trong tai nilon kin c6 duong kinh 0,8 m, dai
1,5 m, sau do duoc léy trir lai trong thung chira 500 lit sir
dung dé tudi cho cay trong. Trong mdi vu, nuéc thai dugc
thu gom 2 1in, mdi l4n céch nhau khoang 15 ngay.

Phan bon Uré 46% nito mua trén thi trudng duge san
xuét tir Cong ty dam Phi My.

Pit trf”mg cay dugce lay tir dat mit ty nhién tai khu we
g dd sau tir 0,2-0,3 m tr¢ 1én, khu vurc dét trude thi nghiém
chu yéu 1a dat trong c6 mdt vai loai co tap va mét s6 loai cay
an trai tu nhién sin co, chura tién hanh canh tac. Dét sau khi
dugc cudc 1én, nhit hét ré cay va co 14n trong dét, phoi trong
mét 1 tuin, nhimg cuc dit 16m dugc tan nho bing chay go
Toan bd dat dugc tron déu trude khi cho vao céc thung x0p,
voi lugng 16 kg/thung, do cao 16p dét trong thing khoang
0,1 m. Sau khi két thic timg Vi, dit trong cac thing xp
duoc giit nguyén dé tiép tuc tién hanh tiép thi nghiém cho
vu sau.

Nuéc tudi rau hang ngay dugc 14y tir ao ty nhién trong
khu vuc b tri thi nghiém, ao cé dién tich khoang 5000 m?,
thudng xuyén lwu thong voi rach tur nhién tai khu vire.

Phuong phap nghién ciru

Chudn bj cdy gtong cho thi nghiém trong moi vy, lugng
gibng duqc gieo ddng deu cho mdi nghiém thirc theo ty 1€

10 g/m? dbi véi rau muong Péi voi cai xanh chuin bj khu
dAt bén canh khu vire b tri cac 6 thi nghiém dé gieo hat, sau
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khi gieo 15 ngay chon céc cdy con c6 chiéu cao trong dbi
dong nhat tir 2,4-3,2 cm dem ciy vao 6 nghién ciru v&i mét
d6 khoang 33 cay/m?.

Bé trz' thi nghiém: thi nghiém trdng rau b tri trong céc
thing xop kich thudc 0, 6><0 4x0,1 m dugc trong qua 3 vu
lién tiép véi cay rau muéng va cdy cai xanh.

MB&i loai rau gdm 6 nghiém thirc, bé tri hoan toan ngiu
nhién v6i 3 lan lap lai. Lugng phin v6 co va nuéc thai
biogas bén cho rau mudng va cai xanh dugc cin cir trén
téng lwgng nito cin cung cép cho timg loai rau.

- Nghiém thirc 1 (100BI): tuéi 100% nudce thai biogas.

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

- Nghiém thirc 3 (50BI+50VC): tudi 50% nudc thai
biogas va 50% phén vé co.

- Nghiém thitc 4 (25BI+75VC): tudi 25% nudc thai
biogas va 75% phan v0 co.

- Nghiém thirc 5 (100VC): tudi hoan toan bing phan v
CO.

- Nghiém thirc 6 (d6i chimg): chi sir dung nuéc ao dé
tudi rau.

Cach tinh lugng nito bon cho rau dugc dua trén lwong
phan Uré va NPK cin cung cip theo khuyén nghi cua
Nguyén Thi Tri (2010) [22], Trin Thi Ba (2010) [1] va ham
luong nito trong cic loai phan voi Uré chira khoang 46%
nito, NPK 16-16-8 chira 16% nito dugc trinh bay tai bang 1.
Dua trén téng lugng nito cin cung cép, tinh ra luong phan
Uré va nudc thai biogas thyc t& sir dung cho timg nghiém
thire tai bang 2 va bang 3.

Bang 1. Lugng nito can cung cp cho cho cai xanh va rau mudng.

Lugng phan cAn  Luwgng phén cin

Ngay bén rau mudng boén cdi xanh (g/ :-:‘}rgncgénittr cﬁ:l
bon (@) (% m) (+Y) P (g/r)
PR e we nex R o Chi
muong xanh

7 20 9,2

10 1 2 0,78
14 20 9,2

15 2 3 1,4
20 2 3 1.4
21 20 9,2

{\]l?uén (*) theo Nguyen Thj Tri (2010) [22], (**) theo Trdn Thj Ba (2010)



s Khoa hoc Néng nghiép

Bang 2. Lugng phan Uré va nudc thai biogas twéi cho cic nghiém
thic rau mudng & cic vu.

Lwgng phin Uré (g/m?) va nwéc thai biogas (Vm?) tuéi

o N7 Newl  Nepa
Biogas Uré Biogas Uré  Biogas Uré
100BI 19,6-23,7 - 17,7-22 - 184-23,5 -
75BI+25VC 14,7-17,8 2;3 l3,4—1€5 2,3 13,8-176 2,3
50BI+50VC  9,8-11,9 46 9-11 46  92-11,7 4,6
25BH75VC 4,9-59 69 4,555 69 4,159 6,9
100VC - 92 - 92 - 9,2

Bang 3. Lugng phén Uré va nudc thai biogas tuéi cho cac nghiém
thic cai xanh 6 cic vu.

Lurgng phin Uré (g/m?) va nwéc thai biogas (Vm?) twréi

Nghiém thire  Ngay 10 Ngay 15 Ngdy 20

Bioga; Uré Bviogasv » Uré 7 Bioga.s; - 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 6,8
50BI+50VC 0,7-0,8 0,9 1,3-1,7 1,5 1,4-1,8 L5
25BI+75VC 0,4 14 0,7-0,8 23 0,7-0,9 23
100VC - 1,8 - 3 - 3

Théi gian tién hanh thi nghiém dwoc thuc hién vio giita
thang 11, thdi gian tién hanh vu sau cich khoang 20 ngay
sau khi két thiic vy truée. Trong qué trinh nghién ciru, trong
vu 1 ¢6 mua mt s6 thoi diém nén c6 bd tri méi che bing
mang ludi néng nghiép dé han ché sy anh hudng cia lugng
mua dén cac nghiém thirc. Tai vu 2 va vu 3 hiu nhw khong
6 mua trong sudt qua trinh nghién ciru.

Cay trong hang ngay dwoc twéi 1 14n bing nuéc ao vao
budi sang hodc budi chidu. G mbi vu, ciy rau mubng dugc
bon phan (nudc thai biogas va phin Uré) vdo cac ngay thir
7, 10, 21 sau khi gieo; ciy cai xanh dugc bon vio ngiy 10,
15, 20 sau khi cdy cdy con véo thiing x8p. Trudc cac ngay
tudi theo dy kién, miu nurdc thai duge thu va phan tich xac
dinh ham lugng nito dé tinh toan luong tudi cho cdy. Lugng
phén v6 co dugc pha vao nurdc ao (nghiém thirc 100% phan
vo co) hodc nudc thai biogas (dbi véi cac nghiém thic két
hop nudce thai biogas) tudi truc tiép vao gdc dé han ché su
lay lan cta vi khuén tir chit thai vao cy trdng [23].

Rau muédng va cai xanh sau khi gieo va ciy vao thing
sau 30 ngay tién hanh thu hoach. Trong qué trinh thi nghiém
khong phat sinh c4c bénh trén rau nén khéng sir dung céac
loai thudc bao vé¢ thuc vat. Tuy nhién, vao ngay thir 18 sau
khi gieo (rau mudng) va ciy cay con vio thung (cai xanh)
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ctia vu thir 2 ¢6 sy tan cong ciia chiu chiu nhung dugc phat
hién sém vé' dugc loai bo bing bién phép thu cong, khéng
st dung thudc phong trir,

Phuwong phap thu miu va phan tich

Nang su’a"t rau: sau khi.gieo rau muéng va cy cai xanh
1én thung xop, quan sét va ghi nhan. Cudi mai vy, toan bd
rau trong céc thl‘mg’ ¢ céc nghiém thirc dugc thu hoach va
cén bang can 5 kg de xéc dinh ning suét rau. Trong qua trinh
thu hoach d€ x4c dinh niing sudt, két hop tién hanh thu miu
phan tich chi tiéu NO," trong mAu rau. Céc miu rau duoc
nho nguyén cdy va rira sach dudi voi nudc may., .

Thu mau phdn tich NO’: cic miu rau sau khi duoc thu
hoach dé x4c dinh nang suit déi véi cai xanh chon ngiu
nhién 3 cly/thiing, rau muéng 14y khoang 200 g/thung trén
3 thung 13p lai ctia nghiém thire 4 tién hanh phan tich NO,".
Mau cay duoc loai bé 1& chi git lai phin an dugc dé ph?:n
tich chi ti€u NO,". MAu rau sau khj thu thip dugc dem vé
phong thi nghiém tién hanh phan tich ngay,

Nudc thai tii 4 biogas: 14y tir dAu ra cua thi U, nudc thai
dugc chira trong thi nilon c6 dudng kinh 0,8 m, chidu dai
1,5 m va sau d6 dugc 1y trit Iai trong thiing chl'ra’SOO L. Khi
thu mau, khudy déu lwong nuée trong thung chita sa.u do
tl}u va:lo chai nhya 1 1 dé phan tich. Nugc a0 duoc thu & do
sau cich mét nuéce 20-30 cm. M nuée tha biogas va nuéc
aozc.iuqc thu va phan tich vao cac ngay thir 6, 9, 13, 19 cia
mo1 vy (trude cic ngdy twéi). Céc miy nuéc théi’ va ,niré'c ao
dugc phan tich cc chi tigu pH, tng N, NO,, NH,". Phuong

»NH,".

phép phan tich cic chi tiey trong nghién ¢ i 3
& bing 4. gng ciru dugc trinh bay

Béng 4. Phuong phap phan tich miu.

STT Chi tidu thg phép
1 pH Do trye tiép
2 Tong N

Phén hity dam va chung cét Kjeldah]

3 NO; trong nuéc  Phuong phip tric quang véi Natri Salicylate

4 NH,* trong nuéc Phuong phap Indophenol blue

Phuong phap so may & budc s6

Hong phap so C song 410 nm
v(n‘thuot':‘thu axit phenoldisulfonic trong méi
t}’uong kiém theo TCVYN 8742:2011

5 NO;’ trong ray

thro'ng,phdp xir Iy 56 ligu: sb ligu thu thap dwoc tén
hop ket Qua va v& do thi bing phin mém Microsoft Ex gl
2007. S}r dung phan mém SpSS chay théng ke, kiém d'ceh
Ducan & mitc ¥ nghia 5% d& dann 8i4 su khic bigt va i
suat, sur tich Ifty nitrat ¢ cac nghiém thirc trong ti . s
giira cac vy, ' & fimg vy va



Két qua va thao luan

Dac diém nwdc thai tir tii ut biogas, nwdc ao twdi rau
O cdc vu canh tac

Tinh chét nude thai biogas va nudc ao trong qua trinh thi
nghiém duogrc trinh bay ¢ bang 5. Ngudn nude ao trong subt
qué trinh nghién ciru kha 6n dinh, cic thong so chit luong
khong c6 su chénh 1éch 16n qua cac dcrt lay mau. Gia tri pH
dao déng trong khoang 6,82+0,2, nam trong ngudng cho
phép ctia QCVN 8:2015/BTNMT cot B1 [24] quy dinh chét
lrgng nude mat dung cho muc dich tudi tiéu, thich hop cho
hau hét cac loai cdy trong.

Nuée thai biogas c6 ham lwong tong N, NH,* cao. Mic
du nudc thai biogas sir dung trong thi nghiém dugc thu tir
tai i d3 hoat dong 6n dinh nhung céc thong s6 chit luong
van c6 sy dao dong kha 16n qua cdc thoi diém iy mau.
Nguyén nhin c6 thé do anh huong cua viée luu trir nude thai
va thoi diém lay mau phan tich. Trong diéu kién yém khi
cuia tai u, nito chu yeu ton tai dudi dang NH,'. Khi thu gom
va luu trit trong diéu kién hiéu khi, mot phan NH," trong
nudce thai da bi chuyen hoa thanh NO, nén co su dao dong
giita hai chi tiéu ndy trong qua trinh thi nghiém. Ham luong
tdng N nudc thai biogas trong thi nghiém phu hop véi bao
céo cua Vin phong Du an khi sinh hoc Trung uong (2011)
[19] vé chét luong nude thai tii biogas ¢6 nguon nguyén
liéu nap 1a phan bo.

Bang 5. Tinh chat nudc thai biogas va nudc ao trong qué trinh
thi nghiém.

Loai pH Téng N (mg/l) NO, (mg/l) NH,* (mg/)
Nube thdi ¢ 53,018 468,7:44,1 5238229 207,3+369
biogas

Nuécao  6,82:02  2,65+0,7 1,23£0,35  0,27+0,08

Ghi cha: cac gia tri trong bang la gia tri trung binh meanSD véi s lan
lap lai n=15.

Nang suat rau qua cdc vu

Ké&t qua ning suat rau muéng va cai xanh qua cac vu
duoc trinh bay & hinh 1 cho thay, cac nghlem thuc co su
dung nude thai biogas dé tudi, ning sudt ca rau mubng va
cai xanh déu tang din, trong khi cdc nghiém thie chi su
dung phéan hoa hoc khong co su khac biét va nghiém thire
chi str dung nude ao lai giam din qua cac vu. O vu diu tién,
cac ngh1em thie ¢é st dung nude thai biogas déu co ning
suat thap hon nghiém thirc sir dung hoan toan phin vé co,
trong d6 cdc nghiém thirc str dung 100% nudc thai biogas
6 nang sudt thap nhit va khong khéc biét vi nghiém thire
chi st dung nudc ao. Tai vu 2, nang sudt gitra cac nghiém
thire ¢6 sir dung nude thai biogas trong ting loai rau mac du
¢6 sur chénh 1éch nhung lai khong khéac biét ¢6 ¥ nghia, dao
dong trong khoang 2,2-2,4 kg/m? ddi voi rau mudng va 1,4-
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1,6 kg/m? déi véi cdi xanh nhung van thap hon nghiém thirc
sir dung phéan vo co. Nang suét cac nghiém thirc co str dung
nude thai biogas tai vu 3 déu cao hon cac vu con lai, trong
d6 nghiém thire sir dung 100% nude thai biogas (2,9 kg/m?)
cua rau muéng va nghiém thirc twdi 100% nude thai biogas,
75% nudce thai biogas +25% phén vo co (1,9-2,1 kg/m?) cia
cai xanh dat cao nhét va khong khac biét véi nghiém thirc
str dung hoan toan phén v6 co. Chét thai tir hdm 1 biogas
duge xem nhu mot dang phén hitu co [25], ciy trf")ng c6 thé
hép thu tir 50-60% chét dinh dudng tir phin v6 co, trong khi
d6 & phan hitu co chi vao khoang 20-30% [10], vi thé cac
nghiém thirc bon phan hitu co s& ¢6 tac dung chdm hon, dan
dén nang Suét rau céac nghiém thire cd st dung nudce thai
biogas thap hon nghiém thirc bon phéan vé co trong cac vu
dau. Ngoai ra trong vu 1, su quang hop cila rau mudng va
cai xanh c6 thé bi han ché so véi vu 2 va vu 3 do viéc b tri
mai che dé tranh anh hudng cia nudc mua trong qua trinh
thi nghiém c6 thé 1a mét trong cic nguyén nhin lam ning
sudt vu 1 thf"lp hon vu 2 va 3.
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Hinh 1. Ning suat rau mudng (A) va cai xanh (B) qua céc vu.
Céc cot cing mau hodc khac mau co cang ky ti(a, b, ¢, d, e, f, g, h, i)
theo sau khong khac biét co y nghia qua phép thir Duncan,
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Ham lwong nitrat tich lity trong rau qua cdc vu

Két qua phan tich ham luong nitrat trung binh qua 3 vu
rau mudng va cii xanh dugc trinh bay & hinh 2 va 3. Ham
lugng nitrat trong cai xanh & tét ca cac nghiém Ehfrc déu nam
trong gidi han cho phép cua Lién minh Cl‘lﬁl} Au (EU) [26]
vé mirc t6i da dbi voi nitrat trong thuc phim va gidi han
t6i da theo FAO/WHO (<500 mg/kg rau tuoi). Déi véi rau
mudng & cac nghiém thirc c6 st dung tir 25% phén v6 co tro
1én déu c6 ham lwong nitrat vuot gi6i han i da theo FAQ/
WHO (<300 mg/kg rau twoi) [14, 27]. Ham lugng nitrat
trong rau sir dung phén vé co thap hon trong khao sat ‘cﬁa
Nguyén Minh Tri (2013) [14] ca véi cai xanh va rau mudng,
nhung twong duong véi ham lugng nitrat trong cai xanh
theo nghién ctru cua Santamaria (2006) [2] va cao hon ham
lrong nitrat trong rau mudng tai nghién ctru ciia Pham Quoéc
Nguyén (2014) [28].
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Hinh 2. Ham lugng NO, trong rau mudng qua cic vu.
Cac cit ctng mau hodc khac mau co cung ky tu (a, b, ¢, d, e, f, g) theo
sau khong khac biét c6 y nghia qua phép thif Duncan.
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Hinh 3. Ham lugng NO, trong cdi xanh qua céc vu.
Cac cot ciing mau hodc khac mau co cing ky i (a, b, ¢, d, e) theo s

au
khong khac biét co y nghia qua phép thit Duncan.
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Két qua phan tich cho théy khong c6 su khac biét vé ham
luong nitrat trong 2 loai rau nghién ctru & cung mot nghiém
thirc qua 3 vu canh tac. Ham lugng nitrat & céc nghiém thirc
tudi nude thai biogas ddi véi rau muéng dao dong trong
khodng 46,4-345,3 mg/kg rau tuoi, cii xanh 12 34,9-158 mg/
kg rau tuoi va déu thip hon cac nghiém thirc sir dung hoan
toan phan vé co, nhung cao hon cac nghiém thire chi tudi
bing nudc ao. Phan vé co chira cic dang dam ciy c6 thé hit
truc tiép ma khong can qua qua trinh phan giai, trong khi d6
khi str dung nude thai biogas dé twéi cho rau c6 thé do chét
hiru co trong biogas cé nhiéu thanh phin cin c6 thoi gian
phén huy va giai phong nén cly trong hip thu mot cach tir
tir. Bon phan dam dang NO," lam tich luy NO, trong rau cao
hon dang dam NH," [29], nuéc thai biogas (bang 5) lai ¢
ham luong NH,* chiém ty I& cao hon so véi NO,". Ngoai ra,
dam dang NO," lai rat d& bj rira troi. Theo bang 3 thi lugng
nuoc biogas tudi cho céc nghiém thie lai kha nhidu nén
c6 thé lam cho mdt phin NO; & céc nghiém thire 6 twGi
biogas cé'thé~ bi mat di do bj rira tréi. Nhimg nguyén nhan
nay co6 thé dan dén nitrat tich luy trong cay & céc nghiém
thirc co sir dung nude thai biogas thap hon.

Ham luong nitrat tich Ity trong rau cé xu huéng cang
giam khi tang lwong nuée thai biogas téi. Déi vei cai xanh,
ham luong nitrat tich lay thép nhat (32,1-37 mg/kg rau tuoi)
o nghiém thire sir dung 75% biogas két hop vai 25% phan
vd co q& tudi va c”:r nghiém thic sir dung hoan toan biogas dé
tu6i doi rau mudng (39,4-52,6 mg/kg rau tuoi), ddng thoi
cac nghiém thirc nay khong ¢6 su khac bi¢t c6 ¥ nghia vai
cac nghiém thire chi twéi bing nuée ao. Két qua nay phu
hop voi nghién ciru cia Hoang Thi Thai Hoa (2009) [30] str
dung nudc thai biogas dé tuéi cai xanh cho ham lugng nitrat
tich Ity th%p va ting dan khi lwong phan vé co tang va theo
Nguyén Cém Long (2013) [31] thi ham lugng nitrat trong
cai xanh tang 1&n ty 1& thuan véi luong dam vé co siy dung.

Theo nghién ctru cia Nguyén Thi Lan Huong (2013)
[15], ham luong nitrat tich liy c6 su bién dong gilta cac
loai rau va phu thude vao chu ky canh tic, nhitng lo
6 chu ky canh tac dai ngay 16n hon so véi b
Ity trong cac loai rau cé chu ky canh tac n
nhién trong nghién ctru nay,
tr lae gieo dén khi thu hoa
dai hon so véi ray muéng
ham luong nitrat trong cai
0 cung nghiém thic tuoi,

ai rau
am lugng tich
gin ngay. Tuy
mac du thoi gian canh tac (tinh
ch) cua ciy cai xanh (45 ngay)
(30 ngay) nhung trong ¢4 3 vu
xanh luén thap hon rau mudng
: ngoal trir nghiém thirc tug; hoan
toan ba“mg. nudce thai biogas va béng nude ao (hinh 4). Pidy
nﬁy co thé glo nhu ciu v luong dam cung cép cho cai xanh
thap hon rét nhiéy so véi rau muéng (bang 1) va véi maj

Io\al cay trong khac nhau thi kha niang hép thu dam hitu co
va vo ¢o khac nhau, ‘

a2
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Hinh 4. Ham luong nitrat trung binh trong rau mudng va cai

xanh.
Céc cot ciing mau hodc khac mau c6 cting ky tu (a, b, ¢, d) theo sau khang
khac biét co ¥ nghia qua phép thi Duncan.

Qua két qua nghién ctru cho thiy, viéc sir dung nudc thai
blogas hoic két hop nudc thai b:ogas va phén vo co s€ han
ché tich ldy mtrat trong rau. Ty 1 két hop nuorc thai biogas
va phan vo co tot nhat cho cay dé dat ning suit cao va cé
ham lugng nitrat tich 1y thap nhét la 75% nudc thii biogas
+ 25% phan v co cho cai xanh va st dung hoan toan nudc
thai biogas cho rau mubng.

Két Iuan va kién nghi
Két Iugn

Ham luong nitrat trong cai xanh & cac ngh1em thire
nam trong ngudng quy dinh ciia Lién minh chéu Au (EU)
va FAO/WHO. Véi lugng str dung tir 25% phén vo co tro
1én cho rau mudng thi ham lugng nitrat trong rau s€ vuot
ngudng quy dinh cua FAO/WHO.

Ham lugng nitrat tich iy trong ci xanh thip hon & rau
mudng. Su tich Iuy nitrat & rau mudng va cai xanh khong bi
anh hudng bai s6 lugng vu canh tac. Cac nghiém thirc co su
dung nudc thai biogas déu c6 ham luong nitrat tich lity thép
hon so véi viée sir dung hoan toan phan vo co va ham lugng
nitrat tich lily c6 xu huéng cang giam khi tang ty I¢ nude
thai biogas sir dung.

Str dung 75% nudc thai biogas + 25% phan vo co cho
cai xanh va 100% nudc thai b:ogas cho rau muéng co ham
lwong nitrat tich Ity trong rau thap nhat va ning Suat rau
sau 3 vu khong c6 su khac biét voi viée sir dung hoan toan
phén vo co.

Kién nghji
Can nghién ctru anh hudng cua cht thai biogas dén chi
tiéu vi sinh trén rau va su tich Iy nitrat trén cdc loai ran

an 14 khc v6i cac lidu luong st dung khac nhau, nham co
nhirng khuyén céo hop 1y cho ngudi san xudt va str dung.
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