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ANH HUONG CUA THAN SINH HQC TU TRAM
_ DEN SINH TRUONG, PHAT TRIEN
CUA CAY RAU MUONG (Ipomoea aquatica Forsk)

Pham Ngoc Thoa, Ting Lé Hoai Ngan, Nguyén Hitu Chiém
Khoa Mdi truong va Tai nguyén Thién nhién, Truong Pai hoc Can Tho
Ngay nhan bai 30/7/2021, ngay nhan dang 26/10/2021

Tom tat: Thi nghiém anh hudng cua than sinh hoc tir tram dbi vai su sinh truong
phét trién cua cay rau mudng (Ipomoea aquatica Forsk) trong diéu kién nha ludi da
duoc tién hanh tai Truong Pai hoc Can Tho. Than sinh hoc tram sau khi hap phu dinh
dudng tir biogas da duoc st dung nhu mét dang thay the ngudn phan bon hda hoc cho
cay rau mudng véi liéu lwong khac nhau. Cay rau muéng dugc bon 25% phan bon hda
hoc két hop véi than sinh hoc tram dwoc hap phu dinh dudng tir biogas dat gia tri cao
nhat vé chiéu cao cay (38,6 cm), sb 14 trung binh (10 14), sinh khéi tuoi (16,23 g/chau),
sinh khdi khd (1,21 g/chau) khi so séanh vai nghiém thirc bon phan héa hoc. Ngoai ra,
ham lwong nitrat cua rau & (NT5) dat tiéu chuan chit lwong va an toan quéc té
(FAO/WHO, 2002). Do d6, c6 thé két luan rang viéc b sung than sinh hoc tram cling
vGi phan bon hoa hoc 1a phuong 4n kha thi dé tang nang suat cay trong.

Tir khoa: Biogas; phan bon héa hoc; sinh khéi; rau muébng; than sinh hoc tram.

1. Gigi thiéu

San xuit néng nghiép ¢ Viét Nam sir dung nhiéu phan bon v6 co va hoa chat bao
v¢ thuc vat. Mac du dat duoc cac muc tiéu kinh té, nhung san Xuat néng nghiép da giy ra
cac tac dong xau den mai truong. Mot s lo ngai ton tai do nguoi dan sir dung luong Ion
phan dam v6 co gdbm phat thai khi nha kinh, pha dudng, axit hda, nhlem man va mat
cacbon trong dat [1]. Trong khi d6 vat liéu hiru co duoc coi l1a nguén dinh dudng giai
phong cham, vi vay khi sir dung ching s& tranh duogc tinh trang vuot qué nhu cau dinh
dudng caa cy trong va han ché 6 nhiém méi truong hon khi bon phéan vé co, dong thoi
viéc sir dung vat liéu hitu co con giup tiét kiém chi phi [2]. Mot trong nhitng vat liu hiru
co duoc st dung hién nay Ia than sinh hoc. Than sinh hoc 1a mét chat ran giau cacbon thu
dugc bang cach nung sinh khéi trong diéu kién it hodc khong c6 oxy, 1a hdn hop cua
cacbon (C), hydro (H), oxy (O), nito (N), luu huynh (S) va tro theo ty I¢ khac nhau [3].
Pic diém ndi bat cua than sinh hoc 1a c6 dién tich bé mat Ién, cau truc 15 xdp, giau cac
nhém chirc va cac thanh phan khoang [4]. Vi vay, tng dung than sinh hoc budce dau da
mang lai nhiing hiéu qua tich cuc. Khi dugc thém vao dt, than sinh hoc ¢6 kha néng lam
tang d6 Xop va ham lugng hiru co trong dat, dong thoi ciing tr¢ thanh noi tra an cho céac
nhom vi sinh vat trong dat [5]. Ngoai ra, nhitng nghién ciu gan ddy con cho thay than
sinh hoc ¢6 kha ning hap phu hiéu qua dbi véi dam amoni va nitrat ¢ trong nudéc thai.
[6]. Piéu nay m¢ ra kha nang sir dung than sinh hoc 1am chat hap phu trong xt 1y nuéc
thai trude va sau do tai sa dung ngudn dam nay lam phan bon cho cay trong nham duy tri
chu trinh chit hitu co bén viing. Viéc “nap trude” cac chat dinh dudng nhu vay cd thé
lam tang thém loi ich so vai viéc sir dung nudc thai giau dinh dudng va than sinh hoc
riéng biét. Tuy nhién, hién tai c6 rat it cong trinh nghién ciu dén viéc tai st dung than
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sinh hoc sau khi hip phu dinh dudng va anh huéng cia chung dén su phét trién cua cay
trong. Nghién ciru nay nhiam muc dich c6 duogc cai nhin rd rang vé tac dong cua than sinh
hoc tram sau khi hap phu nuéc thai biogas ddi véi su ting truong, ning suat va chat
lwong cua cay trong. Cac két qua nghién ctru truée cho thiy than tram co tinh chat vat ly
héa hoc pht hop dé 1am vat liéu hip phu do ¢6 ham luong C cao (85%), dién tich bé mit
(BET) Ion (284 m?/g), nhiéu 15 micro, ddng thdi than tram ciing chira nhidu nguyén té vi
lwong hitu ich cho cay trdng (Ca, Mg, K, Mg, P, Al, Fe, Cu, Zn) [7]. Thoa va ctv. [8], [9]
ciing da ghi nhan duoc than tram c¢d kha nang hap phu dinh dudng rat tét véi dung lugng
hap phu cuc dai di véi amoni va nitrat lan luot 1a 3,24 mg/g va 15,5 mg/g. Vi vay, than
tram 1a vat liéu hap phu pht hop cho nghién cau nay. Cay rau mudng (Ipomoea aquatica
Forsk) 1a cay ngan ngay, d& tréng, thich nghi tét véi khi hau nhiét d6i va 1a loai rau mau rat
phd bién & Viét Nam vi vy da duoc str dung dé trong ther nghiém.

2. Vat liéu va phwong phap nghién ctiru
2.1. Dia diém nghién ciu

Thi nghiém duoc b tri trong nha ludi thuéc Khoa Méi truong va Tai nguyén
thién nhién, Truong Pai hoc Can Tho. Trong sudt thoi gian thi nghiém, cay duoc cung
cap anh sang day da va nhiét do méi trudng tir 29-31°C.

2.2. Vat ligu nghién ciru

Gia thé trang cay: Gia thé dé trong cay dugc str dung trong thi nghiém nay la
méu cat duoc lay tai cra hang vat liéu xay dung & thanh phd Can Tho, c6 kich thuéc hat
0,2-0,6 mm (hat cat trung binh). Mau cét sau khi thu vé duoc rira nhiéu lan bang nuéc
sach sau d6 duogc sdy kho ¢ 105°C trong 24 gid dé loai bo chat dinh dudng c6 san trong
cat. Thanh phan dinh dudng mau cat: P,0s téng sé (0,032 %), K,0 tong sb (0,1083 %),
TN (0,0007 mg/L) xép vao nhém nghéo dinh dudng, pH = 6,5; EC=13,6 LS.

Hat giéng: Hat gidng sach, thudc gidng rau mudng 14 tre, san pham thudc Cong ty
Trang Nong, xa Vinh Loc B, huyén Binh Chanh, thanh phé Ho Chi Minh (thoi gian thu
hoach 30 ngay).

Phan bon: Loai phan duoc sir dung trong thi nghiém: Uré (46% N), Super Lan
(20% P,0s), Kali Clorua (60% K,0).

Chdu tréng cay: 30 chau nhua c6 kich thuéce 15,3 x 9 cm.

Nuwdéc thdi biogas: Nudc thai biogas duoc Iy tai ho dng Nguyén Vian Binh & ap
Nhon Thanh, xi Nhon Nghia, huyén Phong Dién, thanh phé Can Tho. Théng sb do dac
nudc thai biogas duoc trinh bay ¢ Bang 1.

Bang 1: Thong sé do dac nudc thdi biogas

H EC NOs’ NH," NO, PO,*
P (uS/cm) | (mg/L) | (mg/L) | (MYL) | (mg/L)
8 2385 2,5 456,7 5,6 52
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Than sinh hec tir tram nung ¢ 700°C: Tinh chat vat Iy héa hoc caa than tram
700°C da dugc xac dinh va trinh bay ¢ nghién ctru trude day [7]. Than tram c6 ham
luong C rat cao, chiém 85%. Ngoai ra, trong than con chira ham lwong N (<0,5%); O
(<1,5%); H (30%) va mot luong 16n cac nguyén té khoang nhu Si (9,2), P (2,3), Ca
(16,4), K (7,8), Na (2,9), Mg (4,1), Al (3,3), Fe (6,5), Cu (57), Zn (41,4) (g/kgdb). Than
tram duoC san Xuit tir qué trinh nhiét phan cham va nung & nhiét do cao (700°C) nén c6
tinh kiém voi pH=8,67, nguoc lai kha ning trao d6i cation thip véi CEC=15,12
(cmol/kg). Po am cua than 13 4,98 (wt % db) va EC 1a 146,3 (uS) [7].

2.3. Phwong phap nghién ciru

Thi nghigm 1: Than tram hdp phu dinh dwing trong biogas

Bé tri thi nghiém: Can 1 gam than tram cho vao ng ly tdm chira 50 mL nuéc thai
biogas c6 ndng do 456,7 mg/L. Hon hop duoc lc trén may lic ngang véi tée do 220
vong/phut trong vong 15 phat. Hn hop sau lic duoc loc bang gidy loc dé tach than ra
khoi dung dich va phan tich ham Iwong NH,", NO,",NO5", PO,> bang may so mau quang
phd. Luong than sau hap phu duoc trit lai cho thi nghiém tiép theo.

Cong thirc tinh lugng NH4*/ NO,/ NOs/ PO,* hép phu trén 1 gam than:
_ (Co=Ce)V

e m

trong do:

m: khéi luong than ¢ tirng nghiém thirc (g);

Co: ndng do NH4*/ NO,/ NO3/ PO, trude khi hép phu (mg/L);

Ce: ndng dd NH,*/ NO,/ NO3/ PO,* sau khi hip phy (mg/L);

qe: lrong NH4*/ NO,/ NO3/ PO4> hip phu trong 1 gam than (mg/g);

V: thé tich nudc thai (L).

Thi nghigm 2: Ung dung than tram sau khi hdp phu dinh dwéng

B6 tri thi nghiém: Thi nghiém dugc bd tri hoan toan ngau nhién véi 6 nghiém
thirc va 5 1an 13p lai. Ba muoi chau nhua co kich thuéc 15,3 cm x 9 cm duoc sir dung dé
trdng cay. Thém vao mdi chau 0,3 kg cat di rira sach va loai bo dinh dudng.

Nghiém thue duoc b tri:

+BC: chi tudi nudc;

+NT1: than tram chua hap phy dam;

+NT2: 100% phan bon héa hoc (theo khuyén céo):

+NT3: 50% phan bén hda hoc, 50% dam duoc than hap phu;

+NT4: 25% phan bon héa hoc, 75% dam duoc than hap phu;

+NT5: 100% dam dugc than hap phu.

Trong d6, NT2 dugc bon hoan toan bang phan bon hda hoc theo cong thirc
khuyén céo 150 N + 60 P + 40 K (kg/ha) [10]. O NT3, NT4, NT5 da dya theo cong thirc
phan bon & NT2 dé st dung lwong dam da dugc hap phu vao than tram thay thé tir 25%
dam dén 100% dam tir phan bon hda hoc.

Gieo trong va chim séc cdy: Hat gidng duoc dat trong mot chau ndng c6 phu
mot 16p nudc mong va ngdm qua dém dé lam ting téc dd nay mam cua hat (hat nay mam
t6t & 20°C). Hat sau khi nay mam dugc gieo vao chau chira cét sach, 16p cét co do sau 7
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cm va dién tich bé mat cat 13 0,0038 m?. Khi gieo hat ding que tre dao nhiing 16 nhé cé
d6 sau khoang 10-15 mm. Cho vao mdi 15 1 hat rau mudng da nay mam, pha cét kin hat,
mdi hat cach nhau khoang 2 cm. Mdi chau gieo ndm hat rau muéng. Sau khi hat nay
mam thi tién hanh tia thua va dé lai ba cdy khoe manh trong mdi chau. Tudi nudc hai lan
mdi ngay bang nudc sach, voi lugng nude déu nhau & mdi chau 1a 20 mL nuéc, tudi vao
thoi gian ¢b dinh caa mdi ngay 1a vao Ilc 6 gid sang va 6 gio chiéu. Néu phat hién cé sau
bénh sé tiéu diét theo cach thu cong.

Thu céc chi tiéu sinh trwéong: Theo ddi qua trinh sinh truedng cta cay va thu chi
tiéu vao ngay 7, 14, 21, 30 sau khi gieo trong. Céc chi tiéu can theo déi gom: sé 14, chiéu
cao cdy (dém nhimg 14 trén than chinh, khong dém 14 non chua mé, do chiéu cao cay
bang cach do tir mat cat dén chop ngon cao nhat).

Thu sinh khéi: Rau mudng dugc thu hoach sau 30 ngay tinh tir ngay gieo hat:
cay duoc nhd khoi chau dé thu sinh khdi toan bo than, 14, ré. R& duoc rira sach nhiéu lan
bang nudc sach dé loai bo cat. Can ca cly dé tinh sinh khéi tuoi. Sau d6, mau cay dugc
say khd & 75°C rdi tinh trong lugng khd.

Phén tich ham Iwong nitrat trong cay: MAau thuc vat sau khi duoc sy & 70°C s&
dugc ly trich cing véi nudc cat & diéu kién nhiét d6 50°C trong vong 1 gio, mau sau khi
ly trich s& dugc phan tich theo phuong phap salicylic axit cua tac gia Cataldo et al. [11].
NO3- trong mau duoc xac dinh bang may UV (Hitachi U-2800, xuat x& Nhat Ban) &
budc song 410 nm.

Thu mdu cét: Sau khi thu hoach s& tién hanh thu mau cét (16p cét tir 0-30 cm) dé
xac dinh tri s6 pH, EC (theo ty Ié cat/dung dich 1:2,5) va tong dam (xac dinh bang
phuong phép Kjeldahl). T4t ca cac phan tich dwoc thyc hién trong phong thi nghiém.

3. Két qua va thao luan

3.1. Khd nding hép phu dinh dwéng cia than tram

Kha nang hap phu dinh dudng cua than tram dugc trinh bay & Bang 2.
Bang 2: Ham lwong dinh dwéng trong 1 g than tram sau khi hdp phu

NH4* -N NO;5 -N NO, -N PO, -P TéngN
(mg/g) (mg/g) (mg/g) (mg/g) (mg/g)
3,19 0,01 0,01 1,93 3,20

Than tram sau hap phu biogas c6 kha ning giit lai cac dang dam khac nhau
(NH4+, NO3-, NO2-) dong thoi ciing giit lai PO43- (Bang 2). Két qua nay tuong tu Vi
nghién ctu cua Zhao et al. [12] trudc day, bang cach trao dbi cation, nhitng ion NH4+ s&
duoc hip phu trén bé mit than sinh hoc va giir lai trong cau tric 16 xp cua no, nguoc lai
nhitng anion lai dwoc hap phu nho vao céc nhoém chic bazo trén bé mat than. Than tram
hién tai 12 chit mang dinh dudng c6 vai trd nhu mot loai phan bon hitu co. Vi vay, dya
theo nhu cau dinh dudng cua cdy rau mubng da duoc khuyén céo boi Tran Khic Ghi va
Tran Ngoc Hung [10] tir d6 6 thé tinh dugc lwong than va phan bon hda hoc can b sung
cho mbi nghiém thic (Bang 3).
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Bang 3: Ham lwong dinh dudng dwot cung cap
va luong than sinh hoc dwoc sir dung

Nghiem thitc Téng N/chiu thl;:l"/@'c"l’l%u Téng P/chau | Téng K/chiu
(mg) (@) (mg) (mg)
bC 0 0 0 0
NT1 0 5 5 -
NT2 57 5 > -
NT3 28,5 8,9 226 15
NT4 14,25 13,35 22,3 15
NT5 0 17,8 22,11 15

3.2. Sw tidng trwéng ciia rau muéng

Rau mudng la mét loai rau n 14 phd bién c6 thoi gian sinh truéng ngin (30 ngay)
nén biéu hién ting truong cua cdy cd thé quan sat khé rd thong qua theo ddi chiéu cao
cay, sb 14, chiéu dai ré, trong lwong cdy. Thong sb ting truéng cua cay duoc thu & cac
thoi diém sau: dot 1 ¢ thoi diém 7 ngay sau khi gieo (NSKG), dot 2 1a 14 NSKG, dot 3 1a
21 NSKG va dort 4 Ia vao Iuc thu h0ach rau 30 NSKG.

Hinh 1: Rau muéng 30 ngay sau khi trong
3.2.1 Chiéu cao cay, sé 14, chiéu dai ré
Chiéu cao trung binh cua rau mudng & cac nghiém thic ting theo thoi gian
nghién ctu (Hinh 2). O giai doan 7 NSKG, chiéu cao cdy & cac nghiém thire da co su
khac biét rd rét: cay cao nhat 14 & NT3 (7,9 cm) va thap nhat & NT1 (6,76 cm) (p< 0,05).

Dic biét, cay trong sau khi duoc bd sung than tram da phat trién chiéu cao tét hon so véi
viéc str dung phan bon héa hoc nhu 6 NT2 (p<0,05).
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Hinh 2: Cac chi tiéu sinh truong (A) chiéu cao cay,
(B) sé 14, (C) chiéu dai ré cia rau muong

’ Ghi cha: Gia tri trung binh c6 ki tr a,b,c,d,e khac nhau thi khac biét co y nghia
thong ké gizra cac nghiém thizc dwa vao kiém dinh Duncan (p<0,05).

Giai doan 14 NSKG, 21 NSKG ciy tang truong chiéu cao rat nhanh. Bén thoi
diém thu hoach, cay trong duoc bon véi 25% phan héa hoc, 75% than tram hap phu dinh
dudng & NT4 c6 chiéu cao trung binh cao nhat (38,6 cm) va cdy c6 chiéu cao thap nhat la
18,85 cm & PC (p<0,05). Piéu nay co thé dugc giai thich 1a do khi sir dung gia thé cat da
duoc rira sach va nung ¢ nhiét do cao dé loai bo hau hét chit dinh dudng trong cat, cay
séng phu thudc hoan toan vao lugng dam duoc bd sung tir bén ngoai. Vi vy, ciy ting
truong kém & PC, NT1 (Hinh 1, Hinh 2) do khong duoc cung cap chit dinh dudng ma
chi séng nho vao lugng dam rét it ¢6 trong nude tudi (TN=2,8 mg/L).

Duya vao su sinh truong cua cdy & NT1 c6 thé nhan thiy khi than tram chua duoc
hap phu trugc chat dinh dudng thi lwong dinh dudng c6 sin trong than rat thip khong du
cung cp cho cay. Nguoc lai, cay trong & NT5 khi dugc bo sung than tram da qua hap
phu biogas thi ¢ chiéu cao cay cao gap 1,5 lan so véi cady & NT1 (p<0,05). Biéu nay
ching to than tram da luu gitr nQUOn dinh dudng tir dung dich biogas va tré thanh nguon
phan bén hitu co cho cdy trong. Két qua caa nghién ciru hién tai phd hop véi nhan dinh
cua Lehmann va Joseph [3] vé kha ning giit nudc, giit khoang, Iuu trit chat dinh dudng
va han ché sy that thoat chat dinh dudng cua than sinh hoc.

Tuy nhién chiéu cao cdy & NT5 van thap hon cay & NT4 (p<0,05), chiing té than
tram duoc nap dinh dudng van chua thé thay thé hoan toan phan bon hoa hoc. Vi vay, dé
thiic ddy sy ting trudng cua cdy trong can sir dung két hop phan bon hda hoc va than sinh
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hoc. Su két hop nay vira c6 thé dam bao cay trong ting truong tét vira giam thiéu duoc
lugng 16n phén bon hoa hoc (75%).

L4 1a co quan 1am nhiém vu quang hop chu yéu & thuc vat thuc hién chic ning
tong hop chét hitu co thong qua nang luong anh sang mat troi, tich luy chat khd va cung
cép ning luong ChO hoat dong séng cua cay. Tuong tu nhu chiéu cao cay, su gia ting sb
14 trén cay rau muong cling dugc ghi nhan vi day cling la chi tiéu quan trong anh husng
dén nang suit. O giai doan 7 NSKG, s6 14 caa céc nghiém thtc dao dong trong khoang
2-4 1& va khong cé su khac biét gitra cac nghiém thic (p>0,05). Trong cac giai doan tur
14 NSKG dén 30 NSKG ghi nhan duoc sé 14 cao nhat (10 14) & NT3 va NT4, s 14 it nhat
(3 14) & BC va NT1 (p<0,05). Su khac biét vé s luong 4 trén cay cho thiy cay sinh
truong vuot troi khi ap dung két hop giira phan héa hoc va than tram. Tuy nhién, sy b
sung than sinh hoc va phan bén héa hoc khéng gay anh hudong dén sy phat trién cua ré
(Hinh 2).

3.2.2. Sinh khdi cay

Sinh khéi rau mudng duoc thu hoach mot lan trong qua trinh th| nghiém (Hinh 3).
Viéc bd sung than sinh hoc tram da thiic day sy phat trién cua rau mudng. Cay thu duoc
& BC va NT1 c6 sinh khéi twoi thip nhat, chi dat tir 4,47-4,74 g/chau. Cay duogc bo sung
100% than tram hap phu dinh dudng (NT5) c6 sinh Khéi turoi tuong duong véi nghiém
thirc bon phan hda hoc (p>0,05) va gap ddi so véi PC (p<0,05). Sinh khdi twoi & NT4
(25% phan hoa hoc va 75% than tram hap phu dinh dudng) dat cao nhat (16,23 g/chau)
va gap 4 lan so véi BC (p<0,05). Ham luong nudce trong rau mudng 1én téi 92%, do d6
danh gia chi tiéu trong luong rau mudng twoi chi ¢6 thé phan anh dugc ning suat thuong
pham trong trong trot ma chua phan anh dwgc muc do tich luy chat kho trong cay hay
luong dinh dudng ma cay hap thu. Tir Hinh 3 nhan thay sinh khéi khd cua cay ¢ nghiém
thirc bon phan héa hoc va nhitng nghiém thirc c6 bd sung than tram (NT3, NT4, NT5)
khéc biét khong co ¥ nghia thong ké vai nhau (p>0,05) va cao gip 4 lan so véi BC
(p<0,05).

20 1 a

a 2
a
215 T CIVE 2 a
o Lo «© a
z N e &
210 1 g 1
) c c ED b b
£ 5] @ £ 05 -
0 ' ' ; - - 0 . . . . : .
bC NT1 NT2 NT3 NT4 NTS bC NT1 NT2 NT3 NT4 NT5
Nghiém thirc Nghi¢m thire
A B

Hinh 3: Trong lwong twoi (A) va trong lwong khd (B) cia rau mudng

~ Ghi cha: Gia tri trung binh co ki ti a, b, ¢ khac nhau thi khac biét c6 y nghia
thong ké giira cac nghiém thuc dya vao kiém dinh Duncan (p<0,05).
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Diéu nay c6 thé giai thich 1a do than tram da 1am ting su hap thu N vi khi bé sung
than sinh hoc ¢6 thé 1am ting kha ning hip phu N tir 12,6 - 40,3% so véi dbi ching [12].
Theo két qua nghién ciu caa Ding et al. [13] than sinh hoc c6 pH va EC cao, dong thoi
chira céc chat d& bay hoi, mudi Cl, Na nén khi b6 sung than sinh hoc vao dit cé thé dan
dén nhiing tac dong tiéu cuc voi hé sinh thai dat. Néu sir dung than sinh hoc ma bo qua
quy trinh rira dé loai bo cac chat hitu co va v co 6 thé s& gay hai cho cay trong nhu lam
héo 14, vang dot. Mat khac, mot s6 loai than sinh hoc c6 thé gay ra rui ro tryc tiép di voi
hé sinh vat dat va chirc ning cua ching khi lam giam nang sudt cay trong. Tuy nhién,
trong nghién cau hién tai, khi sir dung than tram sau khi hap phu biogas thi da khac phuc
duoc nhimg tic dong tiéu cuc trén, cdy trong phét trlen binh thuong, sinh truong tét. Két
qua nghién cau nay ciing c6 su khac biét voi mot sb nghién ctru trude do, vi khi bd sung
than sinh hoc 1én dén 16% ciing khong c6 anh huong dang ké nao 1én téng sinh khdi tuoi,
sinh khéi khd cua cay, s6 luong 14, sinh khéi khd cuaa ré [13], [14].

3.3. Ham lwong nitrat trong cay sau thu hogch

Nhin chung, ham lugng nitrat trong cay & tat ca céc nghiém thac (Hinh 4) déu
nam trong gisi han cho phép cua Lién minh chau Au (EU) vé muc téi da ddi voi nitrat
trong thuc pham va gigi han téi da theo FAO/WHO (< 500 mg/kg rau tuoi) [15]. Ham
luong nitrat trong cay ¢ cac nghiém thic sir dung tir 75% dén 100% than sinh hoc tram
trong ng 1 39,6 mg/kg va 33 mg/kg rau tuoi, déu thap hon khi so sénh véi cay duoc
bon phan bon hoa hoc (72,9 mg/kg rau tuoi) (p<0,05). Két qua nay phd hop véi nghién
ctru cua Santamaria [16] vi gitt dugc ham lugng nitrat dudi ngudng 200 mg/kg.
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Hinh 4. Ham lirong NOs” trong rau muong

~ Ghi cha: Gia trj trung binh co ki tir a, b, ¢ khac nhau thi khac biér ¢ ¥ nghia
thong ké gizra cac nghi¢m thec dyra vao kiém dinh Duncan (p<0,05).

Viéc so sanh vai két qua nghién ctu tir mot sb tac gia trudc cho thay ham luong
nitrat trong rau thap hon 20 1an so véi két qua khao sat vé du luong nitrat trong céc loai
rau an la, than - cu va rau an tuoi dugc thu trén déng ruong tai 31 dia phuong tréng rau
chinh thugc tinh Bic Ninh giai doan 2015 - 2016 cua Pang Tran Trung [17]. Ngoai ra,
khi sir dung than tram nap dinh dudng tir biogas ciing da mang lai hiéu qua tét hon so Vi
viéc sir dung biogas tudi truc tiép 1én rau nhu trong két qua nghién cau cua Nguyén Lé
Phuong [18]. Diéu nay c6 thé chirng minh viéc “nap truéc” cac chit dinh dudng cho than
sé ¢0 loi hon so v&i viéc st dung nudc thai giau dinh dudng va than sinh hoc riéng biét.
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3.4. Anh hwéng cia viéc ing dung than sinh hec

Nhimg tac dong c6 loi cia viéc bo sung than sinh hoc d6i voi san xuét cay trong
con dugc xac dinh boi nhimg thay doi vé dac tinh cua dat trong va luong chat dinh
duong (Hinh 5).
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Hinh 5: pH va EC cua cat sau thu hoach

G’hi cha: Gia tri trung binh co ki tw a, 7b, ¢, d, e khac nhau thi khac biét co y
nghia thong ké giira cac nghiém thizc dwa vao kiém dinh Duncan (p<0,05).

Két qua nghién ctu cho thay than sinh hoc tram da 1am ting dang ké d6 pH cua
dat tir 6,48 & mau cat dbi ching 18n 7,16 & nghiém thtc ¢ ty 1¢ bon than sinh hoc cao
nhét (p <0,05). Viéc bd sung than sinh hoc ciing lam ting d6 dan dién tir 13,6 uS trong
cat d6i chung 1én 46,6 pS trong dat duoc xir Iy vai ty 18 s dung than sinh hoc cao nhat
trong ung (p<0,05). Két qua nghién ctru hién tai hoan toan phu hop véi nghién cau cua
Yu et al. [19], than sinh hoc ¢ tri sé pH cao, chira nhiéu nguyén t6 khoang nén da lam
tang gia tri pH va EC cuaa dat trong. Ngoai ra, viéc bo sung than sinh hoc da dan dén su
gia ting lugng dam trong cat tir 14 dén 33 1an so véi lugng dam ban dau (Bang 4). Diéu
nay cho thay cac chat dinh dudng duoc luu giit trong than sinh hoc ¢ kha niang phan huy
cham va 6n dinh hon, tir d6 1am giam sy that thoét chat dinh dudng, ddng thoi gidp cai
thién do phi nhiéu cua dat. Nguon dinh dudng nay c6 thé duoc danh gia 1a mot loai phan
hitu co 6 trién vong véi ham lugng dinh dudng cao va ¢ anh hudng dang ké dén sy phat
trién cua cdy trong ¢ nhitng vu mua tiép theo, gop phan tao nén nén ndng nghiép bén viing.

Bang 4: Tong dam dat sau thu hoach

NT bC NT1 NT2 NT3 NT4 NT5
% N-TN |0,0007 | 0,01 0,02 0,01 0,02 0,023

4. Két luan va kién nghi

Sinh khéi caa rau mudng ting gap doéi so v6i dbi ching sau khi bo sung than sinh
hoc tram d3 hip phu dinh dudng. Pong thoi, ham lugng nitrat trong cay ludn nam trong
gi6i han cho phép cua Lién minh chau Au (EU) vé nong do nitrat toi da trong thyc pham
va dat mac gisi han cua FAO/WHO (< 500 mg/kg rau tuoi). Ty 1¢ phéi tron 75% than
Vi 25% phan hoa hoc cho hiéu qua t6t nhat. Piéu nay co thé dong gop tich cuc vao cac
hé thong san xuat ndng nghiép, dam bao loi ich ca vé ndng nghiép va méi trudng.
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Viéc 4p dung than sinh hoc tram sau hap phu biogas da mang dén nhiig tac dong
tich cyc. Vi vay, nghién ctiu tiep theo can mé rong qui mo san xuat than sinh hoc va co
phuong an két hop gitra xir Iy nude thai va tan dung nguon phé thai sau xur ly lam phéan bon.

Loi cam on: Nghién ctru nay dugc tai trg boi Dy an Cai tao nang cap Truong
DPai hoc Can Tho VN14-P6, dugc ho tro tir nguon von vay ODA caa Nhat Ban (E7).
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SUMMARY

EFFECT OF MELALEUCA BIOCHAR ON THE GROWTH
OF WATER SPINACH (Ipomoea aquatica Forsk)

Pham Ngoc Thoa, Tang Le Hoai Ngan, Nguyen Huu Chiem

College of Environment and Natural Resources, Can Tho University
Received on 30/7/2021, accepted for publication on 26/10/2021

Experiments on the effects of melaleuca biochar on the growth of water spinach
(Ipomoea aquatica Forsk) under net conditions were conducted at Can Tho University.
In the light of these, melaleuca biochar has been adsorbed with nutrients from biogas and
utilized in various dosages as a chemical fertilizer replacement for water spinach. Water
spinach plants were fertilized with a combination of 25% chemical fertilizers and
melaleuca biochar, which absorbed nutrients from biogas. As a result, when compared to
chemical fertilizer treatment, they achieved the highest value in terms of plant height
(38.6 cm), an average number of leaves (10 leaves), fresh biomass (16.23 g pot-1), and
dry biomass (1.21 g pot-1). Furthermore, the nitrate concentration of the vegetable in
(NT5) met international quality and safety standards (FAO/WHO, 2002). Henceforth,
using melaleuca biochar with chemical fertilizers was able to boost crop productivity is a
realistic choice.

Keywords: Biogas; chemical fertilizer; biomass; water spinach; melaleuca
biochar.
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