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KHOA HoC CONG NGH~ 

DANH lilA OAC Tii\IH HDA HOC OAT CAI\IH TAl: oAU - - -
BAP (Abe/~naBchuB eBcu/entuB L.) Tutn l\luli1: THAI 

BIDiiA!i T~l HUYi;l\l PHDI\IIi DIEI\I, THANH PHD CAI\I THO 

T6MTAT 

Nguyi\n Phuong 1hl.o1, Bili Thi Thily Unh2, 

Bill 1hi Nga3, Cha.u Minh Kh6i~ 

Nghien diu dw;rc tht,re hi~n nMm dimh gia tac dQng cUa vi(:c tu&i nu&c thiii biogas len d~c tinh h6a hoc dilt 
va nang suilt d~u b<'ip. Thi nghi~m duqc b6 tri theo thE thUc kh6i ho<l.n to.in ng3u nhien vOi 3 nghi~m thtic: 
(1) nghi¢m thtic bOn phi:i.n h6a hoc (d6i chUng), (2) nghi¢m thlrc tu6i 75% nu&c thai biogas va (3) nghi¢m 
thlrc tu&i 100% nu&c thai biogas. K~t qua cho th~y gia tii EC, Um d~ tieu a nghiGm thlrc t'tn'ri nub'c thfli biogas 
cao khac bi¢t c6 y nghia so v&i bOn phan h6a hoc (p<O,OS). Ham lw;mg d1;1m N-NH4•va N-N03- trong d<lt tang 
cao vito ng<'ty thti' 35 sau khi gieo 1.1n lu¢ 13 21,56±1,90 mg/kg va 32,12±1,81 mg/kg kh<k bi¢t cO Y nghra 
(p<O,OS) gifra nghi¢m thUc tu6i. mr&c thai biogas so v6i nghiGm thtlc phan h6a hoc (16,79±1,05 mg/kgva 
25,47±0,61 mg/kg). Ham luqng N-NH/ trong d<'it 0 nghi¢m thlrc ttr&i 75% mr&c thai biogas (12,92±0,86 
mg/kg) thftp hon so v6i nghi~m thtic b6n phan hOa hoc, nhtmg ham hr911g N-N03trong di'it (28,61±0,96 
mg/kg) cao hon so v6i nghi~m thtrc d6i chthtg (p<0,05). Nang suit d~u hap Ia 2,52 kg/m2 & nghi~m thtrc 
ttr&i 100% kh:k bi¢t (p<0,05) so v6i nghi¢m thtrc d6i chthtg (2,37 kg/m~ va 75% nu&c thiii biogas (2,33 
kg/m"). K~t qua nghien ct!u cho thily nAng suit d~u bitp c6lien quan den ham luqng d<J-m N-NH/vit N-N03-

trong dfit. • 

Tir kh6a: Cay d?u hip, d?c tinh h6a ll(Jc da[, d.fl/11 am On, dflJn nitrat, mr6r th:ii biogas. 

1.D4TVANBE 
Sir dt,mg tUi U biogas duqc xem Ia mQt trong 

nhfrng bi~n ph<ip hi~u qua de xU IY chflt thiii chan 
nuOi heo quy mO nOng h¢ do ti€!t ki~m chi phi sir 
dl).ng nhien li~u dun nflu, giiim mlli h6i, gii'l.m phat 
thai khi gay hi~u tmg nha kinh (Nguyen Quang 
DUng, 2011). NuO-c thai biogas chUa N-No~-. N-NH/, 
l.in de lieu va kali hfru hieu v6i n6ng d¢ cao nen duqc 
si'r dl).ng nhu phan b6n dl;illg lOng M cung dp cho 
cay tr6ng (Cao KY Son va ctv., 2008; Blli Thi Nga va 
ctv., 2015). Da c6 nghien clru v~ W-n dl).ng nguOn 
dinh duOng c6 trong nu&c thi'l.i biogas d~ tu6i cho 
cAy nhu ci'ti xanh va rau xa l<l.ch (NgO Quang Vinh, 
2010). T~ dl).ng mr&c thi'ti biogas nhu d~ng phan 
lOng ttr6i cho cay trOng g6p ph~n ci'ti thi~n dQ phi 
nhieu ella dat, tang nang suflt cay trOng (H6 Van 
Thi~t va ctv., 2014); gitip 'h<:J-n che luqng mr&c thili 
biogas th.ii ra kenh, r;:tch uep nh~. su dt,mg nu&c 

1 Nghien dru sinh M6i tnr6-ng d~t vU nu&c, TnrCmg D;)i hoc 
dn Tho 
2 Hoc vien cao hQc Khoa hoc m6i trw'm_g, TnrCmg D?i hQc 
d.n Tha 
3 Khoa M6i tnr&ng va Tai nguyen thiSn nhien, TruCmg D;)i 
hQc Cfm Tho 
4 Khoa N6ng nghi~p vll. Sinh hoc trng d1,1ng, TnrCmg D;).l 
hoc C:1n Tha 

thai biogas thay the phan h6a hQc cung dip duOng 
chilt cho cay tr6ng trong canh tac rau mau da duqc 
tht,re hi~n (BU.i Thi Nga vli ctv., 2015; Ph<:J-m Vi~t NU 
va ctv., 2015). Tuy nhien, c.ilc nghien dru v~ d;:i.c tinh 
d:lt canh tac str dl,l.llg nu&c thili biogas van cOn h1;lll 
cht'f. Do v~y, d~ t'ti duqc tht,re hi~n nhim d<inh gi<l. 
hi~u qua ella vi~c tu&i nw.':rc th3.i biogas len rn(lt s6 
d~c tinh h6a hc;>c dilt va nang suilt dr;tu bf\p. 

2. PHUONG PHAP NGHiN cUu 
2.1. Dia di~m nghien ctru 
Be tai duqc tht,rC hi~n t:qi h¢ Nguyen Van Binh, 

xa Nhan Nghia, huy~n Phong Bi~n, th3nh ph6 can 
Tha. 

2.2. V~t li¢u thi nghi¢m 
Nt.r&c thiii biogas v6i nguyen lieu n<:J-p Ia phfm 

heo dU'Q'C thu t;ti nOng hQ Nguyen Van Binh, xa Nhon 
Nghia, huy~n Phong Bien, th<lnh ph6 C~n Tha. 

Gi6ng d~u Mp VN-1 do C6ng ty CO phftn Gi6ng 
cay tr6ng rni~n Nam phan ph6i c6 dQ 3m h~t :5 10%, 
dQ niiy m~m 2: 80%. 

Philn bon h6a hnc NPK (16- 16- 8), Ure (46% 
N), KCI (60% K,O), DAP (18% N, 46% P,O,) vit supe 
Ian (16% P,OJ. 

Bilt thi nghi~m thuQc nh6m d:lt pht't sa 
(Huvisols) chuyen tr6ng d~u h<ip, hAp va d~u. d~c 
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tinh h6a hoc ella dfit tru&c khi b6 tri thi nghiem duqc 
trinh bay & b<lng 1. 
Bang 1. D*c di~m h6a hQc d~t tr6ng d~u bilp 11 

d6sAu0-20cm 
Chi tieu f)(Jll. vi Gi<ibi 

pH (H20 . 5,94±0,35 
1:2,5) 

EC J-!S/cm 122,26±2,13 

Cha:thiht oo % 3,41+0,10 

N-NH• mg/kg 9,88+7,94 
N-NO mg/kg 12,82+4,07 
lim d~ tieu mg/kg 0,36±0,17 
Kali trao d6i Meq/ 0,42±0,09 

lOOg 
Pt6ng s6 % 0,09±0,02 
N t6ng s6 % 0,23±0,02 . 2.3. Phuong philp nghien cuu 

2.3.1. so· tri thi nghi&m 

E>anh gi<i 

Kh6ng :l.nh 
h\I('mg den 

nang suftt ca 
tr6ng 

Kh6ng iinh 
huirng Mn 
nang su<lt 

Giiu 
. 

Th~p 

Trung blnh 

Thav 
Kha 

Thi nghi¢m duqc bO tri theo khOi ho:in tol'm 
ngau nhien v&i 3 nghi~m thtrc: NT1 (dOi chlmg): bOn 
phfm h6a h9c theo khuy~n eao ella nha cung dp hi;it 
giOng, tuO'Ilg duong 95,2 kg N/ha, 120,8 kg P20 5/ha 
va 78,4 kg K,O /ha (bang 2), NT2: tum 75% the tich 
nu&c th<li biogas va 25% mr6'c kEmh va NT3: tu6i 100% 
nu&c th<li biogas v6i th~ tich nu&c thfu bAng the tich 
nu&c tu6i cho nghi¢m thlrc dOi chtmg. 

MOi nghi~m thtrc dUQ'C hip li;ii 3 l~n. MOi Mn J~p 
li;ii Ia liep da:t c6 di¢n tich 5m2, khofulg each gifra c<ic 
liep ta 0,5 m2• MOi liep tr6ng 2 h<'mg, khofulg each 
h:ing Ia 70 em, khofulg each eac cay tren bang hl 50 
em. 

D~u M.p duqc tu6i nu&c 1 Ian/ng<'ty vao bu6i 
sang, nhfmg ngay mua thi kh6ng tu6i. 

Nu&c th:ii biogas cttrqc ttr6i cho cay vito bu6i 
chi~u 5 ng<ly /fin tren ca s& ke thlra nghien clru ella 
Btli Thi Nga va ctv. (2015), Phi;im Vi~t Nu va ctv. 
(2015). 

Pharr h6a hoc l<l supe Ian duqc b6n vao d<lt tru&c 
khi gieo hi;it; ph<ln DAP, NPK duqc ngam trong mr&c 
1 bu6i tru&c khi tu&i; phan ure va KCI duqc bOa tan 

trong nu&c va tu&i cho cay v:i.o bu6i chi~u (fdn Tht 
Ba va ctv., 2010). Ph<ln h6a hoc slr d1,1ng dE! tr6ng d~u 
biip duqc trinh bay chi tlet trong b<lng 2. 

Bang 2. l.uqng phan h6a hQC su dvng cho canh tac 
d~u bilp 

lo<.ti phan vil 1\I(;mg slr d\lng 

Th<ri di{;m tu'61 
(g/5 m~ 

Supe 
Uce DAP NPK KC1 

hln 

B6n 16t 160 . . . 

15 ngily sau khi gieo . 8 4 32 . 

30 ng<ly sau khi gieo . 8 4 32 8 

45 ngiiy sau khi gieo . 8 4 32 12 

60 ng<ly sau khi gieo . 8 4 32 12 
75 ng<\y sau khi gieo . 8 4 32 12 

TOng 160 40 20 160 44 

Ltep tht nghtem duqc lam s;:tch co, xm n6ng, vun 
diit nh~ vao gOc khi cay d~u Mp c6 2 - 3 hi, thOO gian 
bM d~u thu ho;;tch 40 - 45 ngli.y sau khi gieo (NSKG) 
va keo dill 50- 55 ng3.y. 

. ' .. 

Thu6c Regent 800 WG, ho~;~.t cMt Fipronil, do 
COng ty Bayer siin xuiit, pha lieu lm;rng 1,6 g/binh 16 
lit duqc phun 1 hill khi sau non vt'ra xuiit hit:n tn2n 
cayd;:l.ubfip. 

BAng 3. Hiun IUQDg N, P, K cung d{p cho cfiy ~u bllp 

EJO'Jl vi tink mg/ni 

Nghi~m thtrc 
Thanh Ng<'ty sau khi gieo 

T6ng 
phin 15 30 45 60 75 

N 1888 1888 1888 1888 1888 9440 
NTJ p 600 600 600 600 600 3003 

K 435 1221 1619 1619 1619 6513 
N 1008 1296 1296 1296 1296 6192 

NT2 p 1152 1008 1080 1008 1008 5184 
K 1008 1008 1008 1008 1008 5040 
N 1344 1728 1728 1728 1728 8256 

NT3 p 1536 1344 1440 1344 1344 7008 
K 1344 1344 1344 1344 1344 6720 
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Ham hrQTig N, P, K cung dp cho mOi nghiem 
thlrc qua cic giai do;;tn sinh t:ruOng va phat tri€;n ella 
d;;tu Mp duc;rc the bien & bang 3. 

2.3.2. cac chi tieu thea d6i 

Nu&c thiH biogas va nu&c kenh: pH, COD, N­

NH/, N-N03·, TKN, P-PO/, TP, K+, Ecoli va 
Colifom1. 

l:);lt phan tich de chi ueu: N-NH/, N-NQ3· duqc 
thu theo chu ki sinh truOng ella cay d<}u hap nhu sau: 

Tru&c khi gieo, 20, 35, 50, 90 (ngily sau khi gieo) 
NSKG. 

EHlt cuOi Vl,l: pHmror• EC, chat hfru ca, N-NH/, N­
N03·, Ian de til~u (P-POl), kali trao d6i. 

S6 trill duqc thu khi cay bcit d<iu cho trili d~n 
ngay thlr 90 va nang suat ta tOng kh6i hrgng trii/cay 
sau cac Ian thu ho<:J,ch. 

2.4. Phuong phap tim va phiin tich mliu d&t, 
nu6c thai biogas va nuilc k~nh 

2.4.1. PhUOTJg' ph;ip thu v;iphan tlch m8u di/t 

M3u d<lt dtrQ'C tlm & de) siiu 0 - 20 em, t;U 3 - 5 
diem theo duCmg cheo, trQn d~u. Cac chi tieu N­
NH/, N-N03-, P-POi· d11Q'C phftn tich sau khi thu. 

M3u dat duqc phai kh6 tv nhien trong kh6ng 

khi, nghien nhO qua ray 0,5 rnm va ray 2 mm, bao 
quiln trong hli ni lOng d~ phftn tich cilc chi lieu cOn 
l<;ti. 

Phuong phflp pbfm tich m3u di'it: pHnuOC trich 
bing nu&c dlt ti 1~ ly trich 1:2,5 (datnu&c) do bing 
pH kt'i; dQ dffil di~n (EC): do Mng EC kt'i; d::rm am6n 
(N-NH/): phuong ph<ip so mau indophenol blue; 
d<;tm nitrat (N-N03"): phuong ph<ip so mau hydrazin 
sulphat; kali trao d6i (K_+): Kali duqc do a dung djch 
trich m3u dat vOi. BaC12 0,1 M tren may hap thu 
nguyen tir va chat Cs (acidifield) dUQ"C them vito 
dung dtch tru&c khi do; Ian df tieu (P-POl}: phan 
tich theo phuong ph<ip Olsen, slr d1,mg dung djch 
trich NaHC03 a pH 8,5; chat hUu ca: Phuong ph<ip 
Walkley - Black; Ian t6ng s6: phuong philp so mau 

sau khi rnau duQ"C c6ng phil bclng axit sulphuric d~m 
d<;ic va axit percloric (HC104); d<;~-m tOng s6: phuong 
ph<ip Kjeldahl. 

2.4.2. PhlfO'Jlg ph:ipthu v;i phiin tich miu nu6r: 

Nu&c thili biogas duQ"C thu gom tn,rc tiep tir d3.u 
ra ella tlli i't biogas sau khi df)i chu6ng khoi'mg 10 
phtit, chUa vao x6 nht,ra 10 lit va khuay deu, sao d6 

dUng chai nht,ra 1 lit de thu m3.u, bao qu:ln m3.u a 
nhi~t dQ 4°C. Nu&c kenh duqc thu a dQ sau each mJ:i.t 
nu&c 20- 30 em, b:lo qu:ln mau a nhiet dQ 4°C. 

Phuong phap phan tich m3u nu&c: pH m3.u ntr&c 
do tn,rc tiep bing may do pH; TSS: Phuong philp 
trQng hrqng (APHA- 2540 D); COD: Phtrong phap 
K2Cr20 7, N-NH/: Indophenol blue; N-N03-: Phuong 

phap salicylat; t6ng d<;tm Kjeldahl: C6ng pha bing 
H2S04 va chtrng dt bing phuong ph<ip Kjeldahl; P­
PO/: phuong phap ascobic axit; t6ng Ian: LQc m3.u 
qua m<lng IQC trong vOng 4 gi(y sau khi Jay m3u v;l 
tien hanh phan tich theo phuong ph<ip axit ascobic 
(APHA, 1998); K': Phtrong phap quang pho hiip thu 

nguyen tir ngQn li'ra. 

2.5. Phuong pbap tinh toan va xir 1Y s6li~u 
SO Mu dw;rc t6ng hgp being pban mem Excel 

2010, ve dO tht bkg ph an mem SigmaPlot 12.5. 

Slr d1,mg kiem dtnh Duncan & dQ tin c~y 95% de 
dimh giil St,r khf:tc bi~t gitla ci\c nghiem thUc dva v;lo 

phlln mem IBM SPSS 20.0. 

3. Kfi QUJi VA THAD LUAN 

3.1. fl~ di~m nu6c k~nh Vll nu6c thai biogas 

3.1.1. EJ/ic die"m nurJr; kenh 

Ban 4 Dlic<M u6ck~tu6i h d~ bil ng . mn c 0 u ,.p 
QCVN08-

Chi tit!u Don vi Nl.l'&c kenh MT:2015/B1NMT 
(CQt B1) 

pH - 7,27 ± 0,02 5,5-9 

COD mg/L 34,49 + 1,38 30 
N-NH• mg/L 0,12 + 0,01 0,9 

N-NO, mg/L 0,14±0,03 10 
T6ng mg/L 5,65 ± 1,56 -
d9-ill 
P-PO·'~- mg/L 0,19 + 0,06 0,3 
T6ng mg/L 0,49 ±0,02 -
lim 
K' mg/L 1,95 + 0,01 -

Ecoli MPN/100mL 2,3 X 101 10' 
Colifom1 MPN/lOOmL 9,3 X 102 7,5xl03 

Chi chd: So' li¢u tn'nh biJy bdng TB±S~ 
n~3. QCVN 08-MT.-2015/BTNMT (C(jt Bl): Quy 
chufin kj thu~t qudc gia ve chdt lll'(JTlg nu6r m/ft quy 
djnh nu6r dUng cho IJ1l)c dkh furjj titu, thiiy i(Ji. 

pH ntr&c kenh tu&i cho d~u M.p d<;tt gi.i tti trong 
kho:lng qui dtnh chat ltrQTJ.g nu&c rnij.t slr dl).ng cho 
tu&i tieu. N6ng dQ COD ella ntr&c kenh d<;~-t 34,49 
mg/L cho thay ntr&c da hi 6 nhifm hfru ca. M~t sO 
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Ecolivil Co!ifonn trong nu&c kenh l~n hrQ1: la 2,3 x 
101 MPN/100 mL va 9,3 x 102 MPN/100 mL, n~m 
trong gi&i h;;m cho phep nu&c mij.t c6 the str dt,mg 

cho mvc dich tu&i tieu. 

3.1.2 EJ!fc die"m n1J'6r: d1:li biogas 

Giil tri pH ella nu&c th<li biogas dt;~.t 7,1 trong 
kholing thich hQP cho hiiu ht'ft cac lo~i cay tr6ng. 
NOng de') COD trong mr&c th<li biogas kM cao 420 
mg/L, tucmg tl! k~t qu<l ella Nguyen 'Thi H6ng va Ph;;un 
Khcic li~u (2012) v6i hfun hrgng COD dao dQng trong 
khoimg gi<i t1i 264 - 789 mg/L va da vuqt nguOng cho 
phep ella Quy chufu:t ky thucjt qu6c gia v€ nu&c th<li chan 
nuoi (QCVN 62-MT:2016/BTNMT). 

~ Bimg 5. D(!c di m nuiJc !hili biogas tuOi cho d~u M 
QCVN 62-

Nu&c thai, 
Dcm Vl 

MT:2016/ 
biogas BTNMT 

(Cot B) 

pH - 7,10 + 0,02 5.5-9 
COD mg/L 420 ±3,80 300 
N-NH • mg/L 182 ± 15,6 -
N-NO· mg/L 0,30± 0,08 -
T6ngd<;tm mg/L 218 + 1,04 150 
P-PO :~- mg/L 141 + 4,27 -

TOng Jan mg/L 174+2,00 -
K• mg/L 116+21,50 -
Ecoli MPN/lOOmL 9,3 X 102 -

Coliform MPN/lOOmL 9,3 X 105 5x 103 

Chi chti: So' li~u trinh bay b;ing TB±S~ n=.'J. 
QCVN 62-MT.-2016/BTNMT (C(Jt B): Quy chu!in ky 
thu~t quOC gia ve ntr6r: thAi chan nuOi khi xi ra 
ngudn nurit: kh6ng dUng cho flli,IC dich cil/J nuVt: 
sinh hofit 

Ham lw;mg ion hOa tan trong mr6c thfu kha cao (N­

NH; hi 182 mg/L. P- PO," Ia 141 mg/L va K• Ia 116 
mg/L), k~t quii n:'Ly phU hc:;rp v6i nghien ctru cU. a Blli 
Thi Nga v;i ctv. (2014) v6i n6ng d¢ N-NH/ Um hrQt 

105,6- 217,9 mg/L Ham Iuo-ng N-NOe Ia 0,3 mg/L riit 
thilp vi trong m6i truOng yem khi. M~t sO E. coli va 
Colifoml Ian luQ19,3 X 102 va 9,3 X 105 MPN/100 mL 
vuQt g101 h;;m cho phep ella QCVN 62-

MT:2016/BTNMT. 

3.2. D(!c tinh h6a hQC clia dlit 

3.2.1. pH dfit 

pH ta chi tieu dc'mh gi.i dilt quan trqng vi c6 lien 
quan tn,rc tit!p den sv sinh tru&ng, phat trien ella cay 
tr6ng. K~t quii (y hinh 1 cho thily pH dat kh6ng c6 sv. 

khac bi~t (p>0,05) gitra cic nghi~m thtrc, ket qua n:'Ly 
cho thily tu6i mr&c thii biogas kh6ng hlm bien dQng 
pH dilt. Ket qua de tai phit hc:;rp v6i nghien cUu ella 
Vo Thi Gmmg v;i ctv. (2010). Theo Nguyen M<:tnh 
Chinh vii ctv. (2007) pH dilt thich hqp cho cay tr6ng 

phat trien ta 5,5 - 6,8. 

6.5 

6.3 

6.1 

5.9 ns 

" 5.7 
'" ., 5.5 
~ 5.3 

5.1 

4.9 
NT! NT2 NT3 

Hinh 1. Gill tri pH dlit 11 cac nghi~m thlic 

Chi chti: ns: the' hi~n kh6ng khac bi¢1 cO f nghia 
gitl'a c.8c nghi~w thtir. C.ic thanh tren m6i c(Jt nghi~w 
thtic the' hi~n d() J&ch chuln. NTJ: bOn phan hOa h9~ 
N12: 75% nuOr: th<ii biogas + 25% nu6r: kenh NT3: 
100%nu6r: th~ii biogas. 

3.2.2 f!(J dan &¢n (EC) 

Ket qua & hinh 2 cho thily gii tti EC dilt kh6ng 
khac biet thOng ke gifra c:ic nghiem thlrc (p>0,05) va 
dao dQng trong khoiing 181-183 pS/cm khOng 3.nh 
htr&ng den nang smlt cay trOng (Western Agriculral 
Laboratories, 2002) va trong kho<ing gia tti EC 

thuimg g~p cua dill &DBSCL (0,2-1,5 mS/cm). 

220 

200 
~ 

Ehso 
-'! 
~160 
~ 

ut4o 
r;;J 120 

100 

NT! NT2 NTJ 

Hinh 2. Gilt tri EC cila dlit iJ cac nghi¢m thlic 

Ghi chti: ns: the" hi¢n kh6ng kh;ic bi&t cO f nghfa 
giiia cac nghi¢m thtfc. Oic thanh tren m6i c(Jt nghi¢m 
thtir the' hi¢n d() l(}ch chua"n. NTJ: bOn ph/in hOa hf)C, 
N12: 75% nu6r: th;li biogas + 25% nur5r: kenh NT3: 
100% nu6r: thAi biogas. 
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3.2.3. Kail trao d6i (lC) 

Ham lm;mg kali trao dOi trong d~t cu6i V\1 dao 
dQng trong kho<lng 0,29 -0,32 meq/100 g d<lt d<inh 
gi<i & mUc kha (Young va Brown, 1962), khitc bi~t 
khOng c6 Y nghia giiia cac nghi~m thtrc (p>0,05) 
(hinh 3) do ham lm;mg kali trao d6i tir nu6'c thiii 
biogas v;i philn h6a hQC trong dilt brong dtrong nhau. 

0.5 
~ go.45 
Q 
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Hinh 3. Ham 1uqng kali trao d6i troog <!At /y cac 
nghiem thllc 

Ghi chd: ns: the' hiM kh6ng khdc bi&t cO f nghia 
giil'a aic nghi&m !hUe. Oic thanh tren mOi c(Jf 
nghi&m thrfc the" hi&n dt) l¢ch clmfin. NTl: bOn ph/m 
hOa hrc, NT2: 75% nu6t: !hill biogas + 25% nuUc kenh 
NT3: 100%nu6t: thiii biogas. 

3.2.4. Ham lurmg chift hrlu m (CHC) 

Chilt hfnt ca trong dat d6ng vai trO quan tn;mg 
trong vi~c duy tri d¢ phi nhieu v~ h6a IY va sinh hQC 
d:h, ham lm;mg chat hfru ca trong dat & cac nghiem 
thlrc trong khoimg 3,24 - 3,33%; theo thang d3nh gift 
cUa HQi Khoa h9c B3t Vi~t Nam (2000), dit dOng 
bang c6 bam IUQng chit hUu ca ill 2% tr& len xem la 
dit giau chit hUu ca. Ham Juqng chit hfru ca trong 
dit Cr cac nghi~m thUc kMc biet kh6ng c6 y nghla 
m~c dU NT2 va NT3 duqc b6 sung CHC tir tu&i nu&c 
thffi biogas Q-Jinh 4). Bieu nay cho thiy chit bOU CO' (r 

nghi~m tht'rc ttr6i nu&c thili biogas duqc b6 sung vao 
dit da dU'Q'C pharr hlly nh& ho~t dQng vi sinh v~t, sv 
phan bUy nay da lam gia tang hrQ'Ilg d~m hou d1,mg 
cho cay tr6ng va qua trinh phan hlly n:'ty ti~p tuc xi'l.y 
ra khi dat duqc b6 sung h.rqng nu&c th.ii biogas. meu 
n:'ty phll hqp v6i bao do ella Goyal et a1. (1999) v:'t 
Monacoa et al (2008) cho dng chilt htru catrong dilt 
dllQ'C pharr hOy va ph6ng thich d~m htru d~,tng duqc 
cay tr6ng hip thu tlr d6 d3n den ham luQ'Ilg chit hUu 
ca trong dat gii'l.m. 

4 

";' 3. 7 
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ns ns 
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~ 3.4 

• :s 3.1 
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Hinh 4. Ham 1uqng chdt hiiu CCY troog dill /y cac 
nghi~mthtlc 

Ghi chti: ns: the'hi¢n khOng kh;ic bi¢r cO f nghia 
gifia c;ic nghi¢m thtic. cac thanh tren m6i c(Jt 
nghi¢m thtic the" hi&n t!(J l¢ch chu<fn. NTJ: bOn phOn 

hOa hpc; NT2: 75% nmYc th;li biogas + 25% nuOt: kl}nh 
N13: 100%nu0t: th;ii biogas. 

3.2.5. Ham lm;mg lfm d~ tieu (P-PO/) 

Ham lliQ'Ilg Ian d~ tieu trong dilt ella nghi~m 
thlrc tu6i 100% nu&c th<li biogas (NT3) khac biet 
(p<0,05) Olinh 5) so v6i cac nghiem tht'rc cOn lq.i 
(NTl va NT2) vel cao bon so v6i dil.u Vl,l. Luqng Ian & 
nghi$m tht'rc tu6i ntr&c thiti biogas gitlp thtlc d3y 
ho~t d¢ng ella vi sinh ·v$t nen quit trinh kho<ing h6a 
hqp chflt hill htru · ca, Ian kh6 tan trong dclt di~n ra 
m<:mh bon, tam gia tang h:'trn lliQ'Ilg Ian d~ tieu trong 
d3t (LeTh~ Thanh Chi v8. ctv., 2010). Tuy nhien, NT2 
duqc b6 sung Ian d~ tieu tlr m.r&c thili biogas nhtmg 
v6i ham lliQ'Ilg thilp hon NT3 nen ham luqng Ian d~ 
tieu thap tuong duong nghi~m thlrc phan h6a hoc. 
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Hinh 5. Ham 1uqng 1iin d~ lieu troog dift a cac 
oghiem thllc 

Ghi chti: a,b: the" hi¢n sv kkic bi¢t cO f nghia 
gifia c;ic nghi(!m thtic. cac thanh tren m6i c(Jt 

nghi¢m thtic the' hi¢n d(J l~h chuin. NTJ: bOn phan 
hOa hpc; NT2: 75% nu&c thili biogas + 25% nu&c kenh 
NT3: 100% nu&c th;ii biogas. 

- - .. .. .:! - - .. .. 
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3 .. 2.6. Dien biefl NNH/ trongda't 

Ham luqng N-NH/ trong d~t i:J c;ic giai do;;m 
sinh tnn'm.g cUa d~m bAp cho thay kh6ng kha.c bi~t 

i 
" z 
~ 

~ 
e •• = 

30 

20 

10 

0 

Tnr6c khi gieo 

---&-

---.-

Ngily20 

NTI: tum hoiln 

NT2: tu6i 75% 

NT3: tu6i 100% 

th6ng ke gilm c;ic nghi~m thlrc & giai doc.m tn.r6'c khi 
gieo (hinh 6). 

Ngily 35 

Nj!:3.y sau 

' ' 

Ngay so Ngily 90 

Thanh d{!t: I biJu thi r!¢ l~ch chuiin 

Hinh 6. Ham lllQilg N-NH; (mg/kg) trong <lilt 11 cic nghi$m tluic 

Ham lm;mg N-NH4+iJ nghi~m thU:c tu6i. biogas 
tang & giai do;;m 20 - 35 NSKG, d<;~.t cao nhat 18. 
nghi~m thlrc tu'&i 100% nu&c thill biogas, nguyen 
nhan h'i. do vi sinh vat trong mr&c thili biogas da giUp 
SlJ' khoclng h6a di~n ra. Nhieu ket qui nghien ctru da 
cho thiy vi~c bO sung them ch<lt hlm ccr gi<'iu ham 
lm;mg d<;1m nhu chat thai biogas phan hihl ca lam 
tang bam lm;mg N-NH4+ trong dat (Nguyen My Hoa 
va Trinh Thi Tim Trang, 2007; VO Thi Guong va ctv., 
2010· Le Thi Thanh Chi va ctv., 2010) cao hon so v6i ' . 
tu6i phfm h6a hoc. 6 giai do;;tn 35 - 50 NSKG ham 
luqng N-NH4+ a c8.c nghiem thlrc d~u gifun va khac 
biet c6 y nghia gifra cic nghiem thirc do trong giai 
doan nay ciy htit dUOng ch~t N-NH/ va qua trinh 
nitrat h6a dien ra (Nguyen My Hoa, 2013). Ben giai 
do<:m 90 NSKG, ham lrn;mg N-NH/ a cac nghiem 
tht!c kh6ng khac biet thOng ke, do d;;tm NH/ duqc 
cay hftp thu va chuyen h6a sang d<:mg N03• nen cOn 
l;;ti it trong d~t. 

3.2. 7. Dien biefl N-N03- trong da't 

Ham lm;mg N-N03·trong d<lt kh<ic bi~t kh6ng c6 
y nghla gifra cac nghiem thtrc trong giai do;;tn tnr&c 
khi gieo den 20 NSKG (hinh 7), nguyen nhan Ia do 
trong giai do<:m dfm ham lw;mg d;;tm t6n t;;ti chU yeu a 
d;;tng N-NH/. Ben giai do;;tn 20-35 NSKG qua trlnh 
khoimg h6a xay ra m<:mh (Nguyen My Hoa, 2013) 
lam tang ham hrQ'flg N-N03· iJ de nghiem thlrc tu6i 
nu&c thiii biogas va c6 sv kh<k bi~t (p<0,05), cao 
nhftt iJ nghiem thlrc tu6i 100% nu&c th<li biogas 
(NT3) va thilp nh<lt & nghi~m thUc phdn h6a hoc 
(NTl). 6 giai do;;tn sau 35 ngay, cay tr6ng hilp thu 
nhieu d<.rm de t;;to hoa, trai nen ham lrn;mg N-No3-
gifun & cac nghi~m thlrc. Ket qua cho thily tu6i nu&c 
thffi biogas da lam tang khotmg h6a d;;tm trong dflt so 
v6i nghiem thtrc b6n ph<ln h6a hoc Ia do c6 sv ho~t 
d¢ng cUa vi sinh v$t a nghiem thlrc tu6i nu&c thai 
(Kundu va Ladha, 1997). 
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Tnr6c khi gieo Ngi'ly 20 ,_0 Ng3.y 35 

----0· 

-.-

N~8y sau 
NTI: tu&i ho1m 

NT2: tum 75% 

NT3: tu&i 100% 

Thanh doc I bidu thi di} /~ch chwfn 

\ ~ ..... /' \ 

/ \ / 
:!):_, 

NgUy50 NgUy90 

Hinh 7. Ham I= N-NOi (mg/kg) trong dilt IY cac nghi~m thoc 

3.3. Anh hulmg hfun lm;mg d~ hUu d1,1Ilg d~n tnii gifra c.ic nghi~m tht!c dao dQng 0,30 - 0,34 
nang su:it d~u blip kg/m2

, kh6ng kh<ic bi~t v:i. th~p nhat trong giai doi.ill 

0 giai do<:~.n 45- 59 ngay, sO tnii a nghiem thlrc 
tu&i 100% biogas (16,0 trill/mz.l cao nhilt, khac bi~t 
(p<0,05) v6i. nghi~m thlrc cOn l<:ti nhtmg kh6i luqng 

sinh tnrOng do cay bit dau http thu d<:~-m va ra hoa t:qo 
tr<'ti. 

BArur 6. 56 trfri vii kh6i luon~ trfri <!au hip theo _!irrJg giai do<m sinh truimg 
Giai doc.m sinh t:nrOng 

Nghiem 45- 59 (ngay) 60-74 (ngay) 75- 90 {ngay) 
thlrc so trill Kh6i luqng S6tnii Kh6i luQTig S6 trill Kh6i }trQ'11g 

(traVm~ (kg/m~ (trai/m~ (kg/m~ (trai/m~ (kg/m~ 
NT! 14,7 ± J,53Bb 0,36 ± Q,Q8Ah 34,0 ± 1 ,73Aa 0,93 ± Q,Q9A" 35,7 ±4,04AH• 1,09 ± 1,72Bb 

NT2 14,3 ± 1,53Hh 0,30 ± Q,Q5Ab 34,3 ± 3,79Aa 0,99 ± 0,13Aa 32,0 + 3,61 fla 1,01 +0,14Bb 

NT3 16, I ± 0,87Ac 0,34 ± 0,04Ac 34,7 ± 2.Q8Ai> 0,98 ± 0,03Ab 38,7 ± J ,53Aa 1,23 ± o,osA• 

Chi chti: So' /ifu dll(J'C tn'nh bay dflJlg TB±SIJ. Ccic gi<i trf trong cimg m(Jt h;ing c6 cilng kf 4r (a, b, c) vii 

c(Jt c6 cilng kY frJ (A., B), khcic bi?t kh6ng c6 j nghia th6flg ke 5% qua phep thir Duncan. NTJ: b6n phlln h6a 

h(}C, NT2: 75% nu&c thill biogas + 25% nu6c kenh NT3: 100% nu6r: th;li biogas. 

a giai do1p1 60-74 NSKG, sO triti va kh6i luqng 
triti d<)u bcip kh6ng khae bi~t gifra de nghi~m thtrc 
nhtrng e6 st,r kh.ie bi¢t giU:a de giai do~n sinh 
tnr&ng, sci triti dao dQng 34,0 - 34,7 triti/m2, kh6i 

lm;mg dat 0,93 - 0,99 kg/m2
• a giai d09-ll 75 - 90 

NSKG, nghi~m thUe tu&i 100% ntr&c thai biogas da 
l.im tang sO tr<'Li v.i kh6i ll1Q11g tr<'Li e6 y nghla thOng 

ke so v6i nghi~m thUe dcii ehtfng va 75% ntr&c thi'ti 
biogas. Ket qua phan tieh ham h.rqng di;l!Il hiht dt,mg 
trong da:t tang eao & giai do;;tn 20-35 NSKG v.i gii'tm & 
35 - 90 NSKG e6 lien quan v6i Sl! tang gii'tm sO triti v.i 
khOi lm;mg tnii d<)u Mp (bi'tng 6). B<)u Mp & nghi~m 
thlre tu&i nu&c 100% biogas eho nang suat kh<'Le bi~t 
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(p<0,05) so v&i nghiem thlrc dOi chUng va nghiem 

thlrc tu&:i 75% biogas (bfmg 7). 

Bimg 7 Ni!IIg suit time U! cila d~u bi\p --
Nghiem 56 tnii (tnii/m~ Nang sua! (kg/m~ 

thirc 

NT! 84,0±1,90' 2,37+ 0,63b 
NT2 82,6±0,6b 2,33 ± 0,04b 

NT3 87,6±1,9()'' 2,52 + 0,04' 

Ghi chli: So' li¢u dm;rc trinh bciy d{mg TB±SD, 
n=3. Cdc ct)t cO cilng ld tv (a, b) khtic bi¢t khtmg c6 
y nghia thtfng ke 5% qua phep thU Duncan. 

4. Kfi LOAN VA Kliiv NGKI 

4.1.~tluim 

Nu&c thiH biogas c6 tic dQng d~n d~c tinh h6a 
hoc cUa d<lt v&i gi<l tti the bien ham hrqng N-NH/ va 
N-N03·tang & giai do;;m cay bAt dilu ra boa va d;;tu tnii 
va gifun dftn vao giai do<:m cu6i VlJ.. Ham lm;mg d<;m1 
hou dl).ng trong dclt c6 lien quan den nang sufit d~u 
b<ip v&i giil. tri the hi~n Ia s6 trai v:l nang suflt dl}.u b<ip 

& nghiem thlrc tu6i 100% mr&c thfu biogas khac biet 

c6 Y nghia (p<0,05) so v6i nghiem thUc d6i chtffig va 
nghiem tht!c tu6i 75% nu&c thiii biogas. Trong phi,im 
vi dC tai, tr6ng d~u bfip tu6i. 100% nl.l'6'c thili biogas 
gillp hlpl che str dt;mg phful h6a hoc va nang suat cay 

trOng duqc c<li thien so v6i b6n phful h6a hoc. 

4.2. Ki~ nghj 

Nghien elm sv kho<i.ng h6a d;:1m trong d3t str 
dt,mg nu&c th<ii biogas cung dp dinh dtrOng cho cay 
tr6ng. 
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ASSESSMENT OF CHEMICAL CHARACIERISTICS OF SOIL CULTIVATING OKRA 
(Abelmoschus esculentus L) IRRIGATING BIOGAS EFFLUENT 

IN PHONG DIEN DISTRICT, CANTIIO CITY 

Summary 

Nguyen Phuong Thao, Bui 'Th..i Thuy Unh, 

Bui Thi Nga, Chau Minh Kl10i 

The study was canied out to assess the impactof inigating biogas effluent on soil chemical characteristics 
and Okra yield. The experiment was arranged completely randomized block with 3 treatments: NT1: 
chemical fertilizer (control treatment), NT2: 75% biogas effluent, and NT3: 100% biogas effluent. The results 
showed that irrgated biogas effluent treatments increased values of EC, available phosphate significant 
higher than chemical fertilizer treatment (p<0.05).Concentrations ofN-NHt and N-N03- increased within 35 
days after planting, 100% biogas effluent treatment were 21.56±1.90 mg/kg and 32.12±1.81 mg/kg which 
were different significantly (p<0.05) from the control treatment (16.79±1.05 mg/kg and 25.47±0.61 mg/kg). 
The N-NH4'concentration of the 75% biogas effluent treatment (12.92±0.86 mg/kg) was lower than chemical 
fertilizer treatment, but N-N03-concentration (28.61±0.96 mg/kg) higher compared to the control treatment. 
Okra yield of 100% biogas effluent treatment (2.52 kg/m2) were statistically different from those of the 
control treatment (2.37 kg/m2) and 75% biogas effluent treatment (2.33 kg/m2). The results showed that 
Okra yield related to N-NH4• and N-NO_;concentrationsin the soil. 

Keywords: Okra, soil chemical characteristics, nitrate, phosphorus, biogas effluent. 
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