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The aim of this study was to consider the growth of water spinach
when adding rice husk biochar was adsorbed ammonium (NH4*) of
biogas wastewater. The experiment was completely randomized with
6 treatments and 4 replicates: (1) Applying 100% of rice husk biochar
was not absorbed ammonium, (2) Applying 100% inorganic fertilizer
(As recommended by the Ministry of Agriculture and Rural
Development), (3) Apply 50% of rice husk biochar was absorbed
ammonium + 50% inorganic fertilizer, (4) Apply 75% of rice husk
biochar was absorbed ammonium + 25% inorganic fertilizer, (5)
Apply 100% of rice husk biochar was absorbed ammonium, (6) Apply
125% of rice husk biochar was absorbed ammonium. The study
results were showed that the treatments of adding ammonium-
adsorbed rice husk biochar was growth and yield both increased
compared to the addition of non-ammonium-adsorbed biochar. The
best amount of biochar and manure for the growth of water spinach
was 50% of rice husk biochar was adsorbed ammonium and 50%
inorganic fertilizer. In short, it is possible to make use of rice husk
biochar was adsorbed ammonium of biogas wastewater to replace a
part of inorganic chemical fertilizers, which is very useful for
agriculture and contributes to reducing environmental pollution.
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Tréau

Muc tiéu cua nghién ctu nay la khao sat kha nang sinh truéng cua
cay rau muéng khi bd sung than sinh hoc trau hip phu amoni (NH4*)
trong nudc thai biogas. Thi nghiém dwoc bé tri hoan toan ngau nhién
v6i 6 nghiém thic va 4 lan lap lai cho mdi nghiém thuc: (1) Bén
100% than sinh hoc triu chwa hap phu amoni, (2) B6n 100% phan vo
co (Theo khuyén cdo cua Bo Nong Nghiép va Phat Trién Néng
Thén), (3) Bon 50% than sinh hoc trau hip phu amoni + 50% phan
v0 co, (4) Bon 75% than sinh hoc triu hap phy amoni + 25% phan vo
co, (5) Bon 100% than sinh hoc trau hap phu amoni, (6) Bén 125%
than sinh hoc tréu hap phu amoni. Két qua nghién ctu cho thay cac
nghiém thic bd sung than sinh hoc trau hap phu amoni thi sy sinh
truéng va nang suat déu tang so v6i bd sung than chua hap phu
amoni. Luong than va phan tt nhat cho sy phét trién ciia rau mudng
la 50% than sinh hoc triu hap phu amoni va 50% phan v6 co. Tom
lai, ¢ thé tan dung than sinh hoc trau di hap phu amoni trong nuéc
thai biogas thay thé mot phan phan hda hoc vé co rat c6 ich cho nong
nghiép va gop phan lam giam 6 nhiém méi truong.
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1. Mé dau

Viét Nam 1a mét trong nhitng qudc gia c6 tiém ning sinh khdi dang ké tir nhitng phé phu
pham néng nghiép. Theo Tong cuc Thng ké Viét Nam [1], san luong lua cua Viét Nam nim
2016 la 43,6 triéu tan. Theo tinh toan thuc nghiém vo trau chiém 15% lGa nén ching ta c6 thé
ude tinh luong trau sinh ra 12 6,54 trigu tan. Day 1a nguon sinh khdi I6n ching ta c6 the tan dung,
tuy nhién hién nay nguon sinh khéi nay ching ta chua st dung hiéu qua hogc str dung khdng an
toan. Tai dong bang sbng Ciru Long, cac nha may xay xat d trau xuéng sdng, rach, vo trau troi
I&nh bénh di khip noi, chim xubng day, gy 6 nhiém ngudn nuéc va anh huong dén doi sdng sinh
hoat ciia nguoi dan. Vi vay, viéc tan dung phé pham nay khong nhiing dem lai nhiing loi ich vé
kinh té, x4 hoi ma con co ¥ nghia quan trong trong viéc bao vé maéi truong. Pay s& 1a mot trong
nhitng ngudn sinh khéi tiém ning 16n, 6n dinh va day htra hen cho san xuat than sinh hoc dé phuc
vu cudc song.

Bén canh vo trau, nudc thai chian nudi cing 1a mot trong nhitng van dé méi truong déng dugc
quan tdm ¢ dong bang sdng Ciru Long. Hién nay, ngudn nuéc nay chi yéu dugc xur Iy so bo qua
ham biogas, sau d6 xa truc tiép ra kénh rach séng hd. Nugc thai sau ham biogas rat giau chét dinh
dudng, chi yéu 1a dam va 1an [2]. N-NH,* thuong khong bén dudi tc dung cua nhiét hoic modi
truong bazo dé bi bién thanh NH; gay doc cho thuy sinh vét va gay mui hoi cho nude. Amoni chiém
vu thé trong mdi truedng nude trung tinh va hoi axit. O pH trung tinh 99% tong dam amoni & dang ion
NH,*, trong d6 luong NHs ting khi pH > 9 nén dic tinh cua NHs dic biét quan trong néu di kém voi
nudc thai co do kiém cao. Néu N-NH;* trong nudc quéa cao sé lam cho thyuc vat phl du phét trién qua
muc gay hién tugng pha dudng hda ngudn nudce I 6 nhidm méi truong.

Than sinh hoc 1 vét rin giau cacbon thu dugc tir viéc nhiét phan sinh khi hay cac chat hitu
co trong mdi truong yém khi hay khdng c6 oxy [3]. Céac nghién cau cho thiy, than sinh hoc tir
céc loai phu pham ndng nghigp c6 thé duoc sir dung nhu 1a chat hap phu mau, dam, kim loai,
chat dinh dudng,... gibng nhu than bun, than hoat tinh gép phan cai thién, khic phuc va han ché 6
nhiém moi truong, giam thiéu phat thai khi nha kinh. Hi¢n nay co nhiéu nghién ctu sir dung than
sinh hoc dé hap phu amoni va khang dinh than sinh hoc c6 kha nang hap phu amoni nhu Nguyén
Pat Phuong va Nguyén Xuan Loc [4] nghién ciru mot sé yéu té anh huong dén kha nang hip phu
NH* caa than sinh hoc luc binh (eichhornia crassipes); Hou, et al. [5] nghién ctu su hap phu
amoni 1én than cdy say; Nguyén Thi Tuyét va cong su [6] nghién ctu xir Iy amoni (NH4*-N)
trong nudc bang than sinh hoc bién tinh HNO3; Vit Thi Mai va Trinh Vian Tuyén [7] nghién ctu
kha ning xur Iy amoni trong méi trudng nudc cua than sinh hoc tir 18i ngd bién tinh bang HaPO,
va NaOH,... Vay sau khi hap phu cac loai than nay duoc xtr Iy nhu thé ndo? Xuét phét tir Iy do
nay nhom tac gia dua ra nghién ciu tan dung ngudn vat liéu sau khi hdp phu nay dé bd sung
ngudn dinh dudng cho cay trong.

Cay rau mudng la mét loai rau rat phd bién ¢ nuéc ta, trong rau muéng cé nhiéu chat dinh
dudng nhu: protein, sat, kali, photpho,... va nhiéu acid amin cd lgi cho sic khoe. Tuy nhién,
trong rau muong tich trix luong phan héa hoc cao gay hai cho suc khoe con nguoi dang la van &
déang quan tam. Dé giai quyét cac van d& nay thi than sinh hoc hién nay nhu 1a mét sy lya chon
tat yéu cho tuong lai vi né dem lai hidu qua cho nguoi trong trot dong thoi an toan tuyét ddi cho
ngudi st dung thuc pham hang ngay va giam bét bénh tat, vi khi bon than sinh hoc vao dat s&
lam tang hiéu qua sir dung phan dam ciia cdy trong vi than sinh hoc c6 ham lwong cachon cao va
dic tinh x&p gitp dét giit nude [8], dudng chat va bao vé vi khuan c6 lgi cho dat [9]. Do d6, muc
tiéu cua bai béo nay la nghién ctu sy sinh truéng va ning suat cua rau muéng khi bo sung than
sinh hoc trau di hap phu amoni.

2. Thwc nghiém
2.1. Nguyén vit li¢gu
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Nudc thai biogas: Nudc thai biogas dugc thu gom tai ho chin nuéi heo Tran Ngoc Khoa, x&
Ph( Quai, huyén Long Ho, tinh Vinh Long. Nudc thai sau tui o biogas sir dung trong thi nghiém
dugc thu véi nguyén liéu nap trung binh 9,0 + 10,2 kg phan heo cho mét ngay. Tui u da di vao
hoat dong va sinh khi 6n dinh. Nudc thai biogas dugc thu bén dot twong wng vai bon thoi diém
bon phan 7, 14, 21 va 28 ngay sau gieo hat. Mau nudc thai biogas dugc thu trudc thoi diém bén
phan 1 ngay dé phan tich cac thong s6 pH, EC (d6 dan dién), NHJ, tong dam (TKN). Két qua
phan tich cac thdng s6 caa mau nudc thai biogas duoc trinh bay ¢ Bang 1.

Bang 1. Tinh chdt cia nwéce thai biogas

Thai diém bon phan (ngay sau gieo hat) pH EC (uS/cm) NHS (mg/L)  TKN (mg/L)

7 8,05 1182 80,4 181,98
14 8,04 1090 82,1 158,8
21 8,04 1120 82,4 234,3
28 8,12 1015 84,2 2227

Than sinh hoc duogc ché tao tir trau (O. sativa L., OM5451): Trau dugc thu gom & tinh Hau
Giang va dugc xay thanh hat 1 mm dé san xuét than sinh hoc & nhiét do 700°C bang 16 nung
(model VMF 165, Yamada Denki, Adachi, Tokyo, Nhat Ban). Téc khi nito dwgc bom vao 10 v6i
toc d6 3 L phat™ dé loai bo khong khi (khi 6xy) tir bén trong 10. Sau d6, nhiét d6 16 dugc tang tir
nhiét d6 phong 1én 700°C véi tc do gia nhiét 10°C phat™. Nhiét do dwoc gitt ¢ nhiét d6 mong
mubn trong thoi gian 2 gid va sau d6 né duge 1lam mét dén nhiét d6 phong va mau dugc bao quan
trong binh hit am. Sau d6 lam thi nghiém cho hap phu amoni cua nuéc thai biogas theo 4 dot:
Dot 1 (7 ngay sau gieo): Chuan bi amoni ciia nudc thai biogas c6 nong do 80 mg L, ding NaOH
0,1M hoic HCI 0,1M d thay d6i pH = 8. Can 20 g than sinh hoc triu cho vao chai thay tinh trung
tinh schott duran 1000 mL. Tiép theo, ldy 1000 mL dung dich amoni cua nudc thai biogas c6 nong
d0 80 mg L da chudn pH = 8 vao chai. Sau d6 dem di lac 120 phiit véi téc do lic 190 vong/phiit.
Cudi cung loc qua gidy loc Whatman, phan tich ham Iuong amoni; dot 2 (14 ngay sau gieo), dot 3
(21 ngay sau gieo) va dot 4 (28 ngay sau gieo) lam twong tw. Két qua than smh hoc trau hip phu
amoni ¢ thoi gian 7, 14, 21 va 28 ngay lan luot 12 2,72, 3,01, 2,98 va 2,75 mg g~.

Cét: Puoc lAy tir cong ty vat liéu xay dung Thanh Huwong — Cin Tho (cat khai thac & sdng Tién).
Rura sach bang nuéc may (nudc cong ty Cép thoat nudc Can Tho) va phoi khd dudi 4nh nang mat
troi. Cat trude khi b tri duge phan tich cac thong so pH = 8,01, EC = 22,6 pS/cm, TKN = 0,0035
mg/g va TP (tong 1an) = 0,014 mg/g. Trong lwong cat bd tri & mdi chau 1a 450 gram.

Chau co6 kich thudc: 9 cm x 15 ¢cm, dién tich mat cat: 0,0032 m?.

Hat giéng: Gidng rau mudng dwoc mua tai khoa Néng Nghiép, Pai hoc Can Tho, c6 thi gian
sinh truong tir 30 dén 35 ngay. Cac loai phan bon dugc sir dung trong thi nghiém bao gom ure
(46% N), super lan (16% P,0s) va KCI (60% K0).

2.2. Bé tri thi nghiém

Thi nghiém dugc bd tri hoan toan ngau nhién véi 6 nghiém thic va 4 1an lap lai cho mdi
nghiém thirc nhu dugc trinh bay ¢ Bang 2.
Béang 2. Bé tri cac nghiém thurc

Nghiém thikc Mb ta
NT1 Bén 100% than sinh hoc trau
NT2 (Péi chung) B6n 100% phan v co (bon theo khuyén céo Bo Nong Nghiép)
NT3 Bon 50% phan vo co + 50% than sinh hoc trau hip phu amoni
NT4 Bon 25% phan vé co + 75% than sinh hoc trau hip phu amoni
NT5 B6n 100% than sinh hoc trau hip phu amoni
NT6 B6n 125% than sinh hoc trau hip phu amoni

Hat gidng: Hat giéng dugc ngam trong nuGce 4m 3 - 4 gio, vot ra dé rdo nuéc u Am 1 dém roi
dem di gieo hat. Tudi nude du am trudce khi gieo, luong hat gieo 5 hat/chau. Khi cay con dugc 7
ngay tudi nho bo cay yéu gitr lai 3 cay.
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Chim soc: Lugng nudc tudi theo nhu cau cua cdy rau mudng, dam bao da d6 am cho cay sinh
truong. Tudi 2 lan/ngay, budi sang tir 6-7 gio, budi chiéu tir 17-18 gio [10].

Phan v6 co bon theo cong thirc ciia B ndng nghiép va phat trién ndng thon khuyén céo trong
rau muéng (phén dam 150 kg/ha, phan lan 60 kg/ha, phan kali 40 kg/ha).

Do rau muéng la cay ngin ngay nén phan dugc chia lam 4 dot dé bon vao cac ngay 7 (tuan 1),
14 (tuan 2), 21 (tuan 3), 28 (tuan 4) sau khi gieo hat. Luong phan bon sir dung duoc trinh bay ¢
Bang 3.

Bang 3. Luong phan héa hoc va lirong than sinh hoc trdu hdp phu amoni cho cac nghiém thirc

Nghiém thic Lwong phin vo co Lwogng than sinh hec triu hap phu amoni (g)
Ure Lan Kali Tuédn 1 Tuin2 Tué4n 3 Tuén 4
(mg) (mg) (mg) (2,72mg/g)**  (3,01mg/g)** (2,8 mg/g)*> (2,75 mg/g)**
NT1 0 19,292 12,861 4,006* 4,006* 4,174* 4,380*
NT2 (Pbiching) 48,230 19,292 12,861 0 0 0 0
NT3 24115 9,646 6,430 2,230 2,003 2,087 2,190
NT4 12,057 4,823 3,215 3,345 3,005 3,131 3,285
NT5 0 19,292 12,861 4,006 4,006 4,174 4,380
NT6 0 19,292 12,861 6,690 6,009 6,261 6,570

* Than sinh hoc trdu chwa hdp phy amoni; ** Lirong amoni ma than trau hdp phu ciia timg dot trong 1 g.
2.3. Phwong phdp phén tich miu

C4c chi tiéu caa mau dugc phan tich theo phuong phap ¢ Bang 4.
Bang 4. Phuong phdp phdn tich cdc chi tiéu

Chi tiéu Phuong phap phén tich Thiét bi
pH DPo tryc tlep bang may pH May METER HM - 31P.
EC Do tryc tiép bang may EC EC Mi 306 EC/TDS/NaCl/Temp Meter.

NH} Phuong phap idophenol blue, so mau ¢ bugc song 660 nm  May Hitachi U-2900, Japan.
TKN Phuong phap Kjeldahl
TP Hién mau cua phosphomolybdate vai chat khir 1a acid May autoclave.
ascorbic, so mau ¢ budc song 880 nm May Hitachi U-2900, Japan.

2.4. Phwong phdp xi Iy 56 liéu

Dung phan mém Microsoft Excel dé xir Iy s6 liéu va vé do thi. 9
Dung phan mém SPSS 16.0 d€ phan tich phuong sai ANOVA, kiém dinh Duncan dé so sanh
cac gia tri trung binh & d6 tin cay 95% gitra cac nghiém thurc.

3. Két qua va thao luin
3.1. Sw sinh trwéng ciia cay rau muéng
3.1.1. Chiéu cao cdy rau muong

Sy sinh truong caa cay trong thudng dugc biéu hién qua su phat trién kich thudc cac bo phan
cua cay. DI voi rau an 14 thi su ting truong cua than, theo thoi gian s€ danh gia tinh trang dinh
dudng t6t hay khong tét, ddy du hay thleu ctia nhu cau cay [11]. Rau mudng la mot loai rau khé
phd bién cé thoi gian sinh truéng ngan (30 - 40 ngay) nén biéu hién ting truéng cua cy co thé
gquan sat thdng qua chiéu cao cay dugc do ¢ cac ngay 7, 14, 21, 28, 35 sau gieo hat. Két qua dugc
biéu dién ¢ Hinh 1.

Két qua Hinh 1 cho thdy, chiéu cao cy trong 7 ngay dau giira cc nghiém thuc khdng co su
khac biét (p > 0,05), gia tri dao dong tur (10,218 + 11,343 cm), nguyén nhén la do trong 7 ngay
dau cay hap phu chat dinh duong tich lay san tir vo hat rau muong. Tur ngay 14 dén ngay 35, gitra
cac nghiém thuc bit diu cd sy thay ddi rd rét vé chiéu cao cay, gilra cac nghi¢m thuc o su khac
biét y nghia & mirc 5%. Chiéu cao ciy ting manh tir ngay 21 dén ngay 35, diéu nay c6 thé giai
thich do day 1a giai doan rau mudng ting truéng manh vi dugc cung cap day da dinh dudng.
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Theo Nguyén Kim Thanh va Nguyen Thuén Chéu [12] ham lugng dinh dudng cung cap cho cay
l1a mot trong cac yéu td quyét dinh dén chiéu cao tang trudng cua cay. Chiéu cao cay rau mudng
phat trién tot nhat 1a & nghiém thre NT2 va NT3 lan luot 14 42,467 + 1,919 cm va 41,333 + 1,767
cm. Két qua nghién ciu nay pht hop vi ham lugng dinh dudng cua nghiém thiic NT2 cao nhat
cho su phét trién cua cay rau mudng (Bon phan héa hoc vo co theo khuyén céo cia Bo ndng
nghiép va phét trién nong thdn). Tuy nhién, sy phat trién vé chiéu cao cia nghiém thirc NT3 so
vei nghiém thirc NT2 khong c6 su khac biét théng ké (p > 0,05). Su phat trién chiéu cao cua cay
rau mudng & cac nghiém thirc két hop bon phan vé co va than sinh hoc tét hon so véi cac nghiém
thire chi str dung than sinh hoc hap phu amoni. Chiéu cao cua cdy rau mudng & cac nghiém thirc
str dung than sinh hoc trau da hap phu amoni (NT5, NT6) tét hon so véi than sinh hoc trau khong
hap phu amoni (NT1) khéc biét c6 ¥ nghia thong ké (p < 0,05). Vay c6 thé két luan, than sinh hoc
trdu hap phy amoni ciia nudc thai biogas c6 anh hudng tét cho sy phét trién vé chiéu cao cua cay
rau muong; nghiém thuc (NT3) két hop bon 50% phan hoa hoc v6 co va 50% than sinh hoc trau
d hap phu amoni 14 tét nhat cho su phat trién caa cay rau mudng.

50 -
2 40 - ONTL
L 5 ENT2 (BC
g 30 - B g BN 0O
S - @aNT3
3 20 - :-:ﬁ i g BNT4
—5 10 - é ? aNT5
::g é : é NT6
0 - +1 : B : - B :
7 21 28
Thoi gian (ngay)

Hinh 1. Si phét trién chiéu cao cia rau muaong ¢ cac nghiém thirc theo thoi gian
NT1: B6n 100% than sinh hoc trdu; NT2 (déi chiing): Bon 100% phan vo co; NT3: Bén 50% phdn vé co +
50% than sinh hoc trdu hap phu amoni; NT4: Bén 25% phdn vé co + 75% than sinh hoc trdu hap phu
amoni; NT5: 100% than sinh hoc trau hap phu amoni; NT6: 125% than sinh hoc trdu hdp phu amoni

3.1.2. 86 ld cdy rau muong

Cung vai qua trinh do tang truéng cua cay rau muéng, chi tiéu s 14/cay ciing dugc ghi nhan
vi no ciing quyét dinh dén ning suat cua cdy, vi 14 1a co quan quang hop cua cay, sb 14 cang nhiéu
c6 nghia la kha nang quang hop tang, la co s6 dé tao ra chat hitu co [13]. Do do, 14 ciing dong vai
tro quan trong anh huéng dén ning suét cay trong.
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BNT4
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21 28 35
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Hinh 2. Su tang trueng sé 14 gia cac nghiém thic ¢ timg giai doan
NT1: B6n 100% than sinh hoc trdu; NT2 (déi ching): Bon 100% phan vo co; NT3: Bén 50% phdn vé co +
50% than sinh hoc trdu hap phu amoni; NT4: Bén 25% phdn vé co + 75% than sinh hoc trdu hap phu
amoni; NT5: 100% than sinh hoc trau hap phu amoni; NT6: 125% than sinh hoc trdu hdp phu amoni
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Theo nhu két qué ghi nhan dwoc biéu dién ¢ Hinh 2 cho thiy s6 14 ting dan theo thoi gian tir 3
+ 11 la. O ngay tht 7, sé la cua cay ¢ tat ca cac nghi¢m thic 1a 3 la khdng co su khac bi¢t (p >
0 ,09), s6 14 cua cay rau muong bat dau co su thay doi rd rét tir ngay thtr 14 dén ngay 35 lan luot 5
dén 11 14. O ngay 35, s6 4 cua cay rau mubng & 3 nghiém thic NT2, NT3 va NT4 khdng c6 su
khéc biét y nghia (p > 0,05) dat 11 14. Didu ndy c6 thé giai thich ¢ 3 nghiém thirc nay ham lugng
dinh dudng day du cho sy phét trién cua cdy. Tur két qua thi nghiém nhan thiy ¢ nhiing nghiém
thire bon 50% phan héa hoc vo co + 50% than sinh hoc trau da hap phu amoni va 25% phan hda
hoc v6 co + 75% than sinh hoc trau da hap phu amoni phi hop cho kha ning phat trién 14 tt nhat
& cay rau mudng.

3.1.3. Chiéu dai ré cdy rau mudng

Ré cay la mot co quan sinh dudng cua thuc vat, thuc hién cac chic nang chinh nhu bam ciy
vao long dat, hap thy nudc, mudi khoang va du trir cac chat dinh dudng trong cay. Theo Drew
[14] ham lugng dam (N), 1an (P) va luu huynh (S) anh huong rat 16n dén su sinh truong, hinh
thanh ré nhanh. Vi vay, ré cling dong vai tro rat quan trong trong tang truéng cua thuc vat, mot
trong céc nhu cau dé phat trién. Hinh 3 thé hién chiéu dai ré duoc do trong ngay cudi cua cay rau
muong.

Chiéu dai ré

1
1

S
i

SR

(cm)
owom©N U
coocooo

NT1 NT2(PC) NT3 NT4 NTS NT6
Nghiém thuc

Hinh 3. Chiéu dai ré ¢ cac nghiém thirc
NT1: B6n 100% than sinh hoc trdu; NT2 (déi chiing): Bon 100% phan vo co; NT3: Bén 50% phdn vé co +
50% than sinh hoc trdu hap phu amoni; NT4: Bén 25% phdn vé co + 75% than sinh hoc trdu hap phu
amoni; NT5: 100% than sinh hoc trdu hap phu amoni; NT6: 125% than sinh hoc trau hap phu amoni

Hinh 3 cho thiy chiéu dai ré caa cay rau mudn sau khi thu hoach chia Iam 2 nhém NT1, NT2
va NT5 khéc biét khong co ¥ nghia thong ké (p > 0,05) va nhém NT2, NT3, NT4, NT5 va NT6
khéc biét khong c6 y nghia thong ké (p > 0,05) két qua nay cho thay chiéu dai ré giira cac nghiém
thire khong cé su khéc biét. Chiéu dai ré dao dong trong khoang tir 9,283 + 0,59 dén 11,8 + 0,452
cm, ngan nhat nghiém thirc NT1, dai nhat nghiém thirc NT3.

3.2. Nang sudt cay rau muéng

Khi danh gia sy tang trudng cua rau co thé két luan tinh trang cay trong phét trién tot hay
khong, tuy nhién van khéng phan anh dugc muc dich sau cung 1a c6 thé dat mot nang sut cay
trdng cao hay thip twong wng. Két qua can trong luong tuoi luc thu hoach cho thiy ring, c6 mot
su khac nhau kha r6 gitra cadc nghiém thac khac nhau.

Hinh 4 trinh bay trong luong tuoi ctia than va ré cay rau mudng. Két qua cho thay trong luong
tuoi cua than va ré ¢ hai nhdm nghiém thirc (NT2, NT3) va (NT1, NT4, NT5, NT6) khac biét co
¥ nghia thong ké (p < 0,05). Trong lugng tuoi than va ré cua nghiém thire NT1 (100% than sinh
hoc trau khéng hap phu amoni) 1a thip nhat lan luot dat 3,28 + 0,674 g va 2,699 + 0,16 g. O céc
nghiém thuc than sinh hoc c6 hip phu amoni (NT5, NT6) cho két qua trong lwong tuoi cua than
va ré déu cao hon so véi than sinh hoc khéng hip phu amoni (NT1), tuy nhién khéac biét khong cé
¥ nghia thong ké (p > 0,05). Nghiém thiic phat trién tot nhat 1a nghiém thire NT2 (100% phén hoa
hoc v6 co) va NT3 (50% than sinh hoc trdu da hip phu amoni + 50% phan hda hoc vo co) véi
trong luong than lan Tuot 14 17,843 + 3,047 g, 16,180 + 0,591 g va ré 11,644 + 1,672 g, 11,014 +
0,714 g, khac biét khong c6 y nghia thong ké (p > 0,05). Két qua nay c6 thé khang dinh rang, viéc

http://jst.tnu.edu.vn 376 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 226(11): 371 - 379

sir dung than sinh hoc trdu hip phu amoni két hop véi phan bén héa hoc vo co o ty 18 50 : 50%
khong lam thay ddi trong lwong tuoi ciia cy rau mudng so voi 100% bén phan hoa hoc vo co.
Hay néi cach khac, than sinh hoc trau hap phu amoni c6 thé thay thé mot phan phan bén hoa hoc
gop phan giam & nhiém mai truong do phan bon hda hoc gay ra va c6 thé tan dung ngudn phé
thai tir triu va nudc thai biogas.

25 -
= ONT1
= 20 - ENT2 (BC)
5 BNT3
2 15 - ENT4
%” aNTs
B 10 - BNT6
2
o 5 T
St
F

0 . .

Hinh 4. Trong heong tioi cdy rau muéng ¢ cac nghiém thirc
NT1: Bon 100% than sinh hoc trau, NT2 (doi ching): Bén 100% phan vo co; NT3: Bén 50% phdn vé co +
50% than sinh hoc trau hap phu amoni; NT4: Bén 25% phan vo co + 75% than sinh hoc trau hap phu
amoni; NT5: 100% than sinh hoc trau hap phu amoni; NT6: 125% than sinh hoc trau hap phu amoni

Ning suat la ket quéa cua qua trinh san xuat, 1 chi tiéu quan trong dé danh gia mot cach toan
dién, chinh xac vé qua trinh sinh truéng va phat trién cua cay trong trong sudt qué trinh séng
[13]. Do d6, yéu t6 nang suat rat quan trong va duoc trinh bay & Hinh 5 thé hién nang suit cay
rau mudng giira cac nghiém thirc sau 35 ngay thu hoach.

_ 12
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Hinh 5. Nang sudt rau muéng ¢ cac nghiém thirc
NT1: B6n 100% than sinh hoc trdu; NT2 (dé6i chiing): Bon 100% phan vo co; NT3: Bén 50% phdn vé co +
50% than sinh hoc trdu hdp phu amoni; NT4: Bén 25% phdn vé co + 75% than sinh hoc trdu hdp phu
amoni; NT5: 100% than sinh hoc trau hap phu amoni; NT6: 125% than sinh hoc trdu hdp phu amoni

Két qua Hinh 5 cho thay, ning suit cua nghiém thae dbi chitng NT2 (100% bén phan hda hoc
vb co) 1a cao nhét dat 9,2 kg m?2 so vai nghiém thire NT3 (50% bon phan héa hoc vo co + 50%
than sinh hoc trau hip phu amoni) dat duoc 8,5 kg m?2 khac biét khong co y nghia théng ké (p >
0,05). Didu nay c6 thé giai thich, khi bén 100% phan v6 co khéng c6 than sinh hoc thi cay chi
hap thu mot phan, con mot phan s& bi mat di do bi ria trdi nén khi bd sung than sinh hoc triu
50% vao thi lugng phan vo co nay dugc than giir lai cho ciy hap thu nén ning suét cia cay rau
mudng khdng giam, theo nghién ctu ciia Lehmann and Joseph [3] than sinh hoc han ché sy rua
tréi dinh dudng trong dat. Khi ting luong than sinh hoc triu hip phu amoni & nghiém thic NT4
(75% than sinh hoc trau hap phu amoni), nghiém thicc NT5 (100% than sinh hoc trau hap phu
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amoni), nghiém thirc NT6 (125% than sinh hoc tréu hip phu amoni) thi ning suét lai giam dan
V6i nang suat lan luot 12 4,337 kg m?, 3,043 kg m? va 3,07 kg m2. Khéc biét c6 y nghia théng ké
(p < 0,05) so v&i nghiém thic doi Chu'ng (NT2). Cudi cuing la NT1 véi ning suat thap nhat la 1,87
kg m khac biét c6 y nghia thong ké (p < 0,05) so véi cac nghiém thirc con lai. biéu nay co thé
khang dinh rang, than sinh hoc triu hip phu amoni ciia nudc thai biogas c6 thé cung cép lai dinh
dudng cho cdy rau muéng nhung khong cao. Tém lai, nghiém thirc bon 50% than sinh hoc trau
hap phu amoni két hop véi 50% bon phan hda hoc vo co cho két qua ning suat cao nhat, hay noi
céch khéc than sinh hoc trau sau hap phu amoni c6 thé thay thé mot phan phan bén hoa hoc vo
co. Két qua nay ciing phu hop véi nhitng nghién ctru da cong bd trude day cua Vil Thing va
Nguyén Hong Son [15] nghién ciru anh huéng cua than sinh hoc (than ludng, than xo dira va than
trau) dén sinh truong va ning suat cay lda; va Huynh Thi My Duyén va cong sy [11] nghién ctu
anh huong caa viéc bon than hép phu nudc thai biogas dén su phat thai NH3 va sinh truong cia
xa lach; than sinh hoc (d@m go thong ¢ nhi¢t d6 500°C) két hop vé6i phan dam N lam ting ning
suit ngd, nhung chi bo sung TSH dam gd thong thi ning suat giam so véi bon phan dam N [16].

4. Két luan

Két qua nghién ctu cho thdy rang, cac nghiém thic bon than sinh hoc trau hap phu amoni
trong nudc thai biogas thi sy sinh trudng va ning suat déu ting so véi bon than sinh hoc trau
chwa hap phu nhung khong cao. Luwong than va phan hda hoc vo co tét nhat cho sy phat trién cua
cay rau mudng la 50% than sinh hoc trau hap phu amoni va 50% phén v6 co. Hay néi cach khac,
c6 thé tan dung than sinh hoc trau da hap phu amoni trong nudc thai biogas thay thé mot phan
phan héa hoc vo co cho trong rau muéng va gop phan 1am giam 6 nhiém mai truong.

Loi cam on

D¢ tai nay duoc tai tro boi Dy an Nang cap Truong Pai hoc Can Tho VN14-P6 bing nguon
von vay ODA tir Chinh pha Nhat Ban.
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