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TOM TAT

Nghién ciru dwoc thuc hién voi muc tiéu danh gia hiéu qua cua 4 dang
phdn hitu co san xudt tir vat liéu hitu co g5m ba ca phé, beo hoa diu, vo
tritng, xi than, phan bo va l6ng vii 1én sinh trueéng cdy rau mudng va cdy
bcfp G diéu kién nha ludi. C6 4 dang phdn hitu co dwoc tao dé thir nghiém
gbm phdn phéi trén tiwoi, 1t compost khdng chiing ndm, 1t compost c6 chiing
4 dong nam Pphdn hity hitu co va phan trin qué. Thi nghiém duoc thuc hi¢n
trong nha hedi gom 11 nghiém thirc véi 3 lgp lai. Két qud cho thdy cdc vt
liéu hitu co va 4 dang phén thanh pham dat tiéu chudn phdn hitu co. Phén
1 compost (compost) compost ¢6 ching nam (compost + N) va phéan trim
qué (PTQ) c6 ham lwong chat dinh dwéng cao hon phan phoz tron tuoi
(PPTT). Nghiém thirc PTQ c6 hodc khong b6 sung 50% ddt gitp chiéu cao
cdy, chiéu dai ré, sinh khéi than va ré cdy rau muong vd cdy bdp tirong
dirong va tham chi cao hon so véi nghiém thire doi chirmg dirong (phdn
trim qué trén thi truong).

Tir khod: Béo hoa dau, phan compost, phan hitu co, phan phoi tron
tuoi, phdn trun qué, vi khuan co dinh dam

ABSTRACT

The study’s objective was to evaluate the efficacy of four organic fertilizers
produced from spent coffee grounds, Azolla, eggshells, coal residual, cow
manure, and feathers on the growth of water spinach and maize plants
under the net house conditions. Four organic fertilizers were produced for
the experiment including (1) freshly mixed organic materials, (2)
composted organic materials, (3) composted organic materials inoculated
with four organic decomposing fungi, and (4) vermi-composted organic
materials. The experiment was carried out with 11 treatments and three
replicates under greenhouse conditions. The results indicated that organic
materials and four organic fertilizers met the standard requirements for
organic fertilizer products. Composted fertilizer (COM), composted
fertilizer inoculated with four fungi (COM + BF), and vermi-composted
fertilizer (V-COM) obtained higher nutrient content than freshly mixed
organic fertilizer (FMOF). V-COM with and without 50% soil added
increased the plant height, root length, above ground, and root biomass
of water spinach and maize equivalent and even higher than the
commercial vermi-compost product.

Keywords: Azolla, compost, freshly mixed organic fertilizer, nitrogen
fixing bacteria, organic fertilizer, vermi-compost
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1. GIOI THIEU

Canh tac nong nghiép dugc dinh hudng phat
trién san xuét san pham chit lugng cao, bén vimg,
thich tmg véi bién ddi khi hau va dap tmg tiéu chuin
xuit khau dang dugc khuyén khich thuc hanh (Toan
etal., 2019). Do do, ung dung phéan hitu co dong vai
tro then chot dép tmg xu hudng nay vi nhiéu loi ich
ma phan hitu co mang lai nhu chira ham lugng chat
dinh dudng da, trung vi luong cao, giip duy tri va
can bang sirc khoe dat cung cap nang lugng cho vi
sinh vat dat phat trién, giam thiéu viéc lam dung
phan bon héa hoc va chi phi san xuat (Shaji et al.,
2021). Phan hitu co ¢6 thé duoc san xuét tir phu phé
phim ndng nghiép, phan dong vét va rac thai hiru co
nong ho (Toan et al., 2019). Bén canh d6, chuyén
dbi cay trbng trén nén dét laa thich tng bién d6i khi
hau & Dong bang séng Cuu Long dang dugc quan
tam phat trién, trong do, trong cay rau mubng va cay
bép mang lai hiéu qua cao trong viéc lam da dang
hoa san pham, ting hiéu qua kinh té va ting thu nhap
trén don vi dién tich dat, gop phan nang cao doi séng
cua nguoi dan (Schreinemachers et al., 2018; Chi et
al., 2021; Chune, 2022). Mat khac, canh tac an toan
dong vai trd quan trong trong dinh hudng phat trlen
nén nong nghiép (Bo Nong nghiép va Phat trlen
Nong thon, 2016). Tuy nhién, dé dat duoc ning suat
va loi nhuén, trong canh tic ndng nghiép, nguodi
nong dan st dung thude bao vé thyc vt va phan bon
hoa hoc, thudc kich thich sinh truong cay trong voi
liéu lugng va tan suit cao hon khuyén céo; do do,
dan dén nong san mang du lwong thude bao vé thuc
vat, phan bén va cac chit doc hai khac, gdy anh
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hudng truc tiép hodc gian tiép dén strc khoé ngudi
ndng dan va nguoi tiéu dung (Chau et al., 2022; El-
Sheikh et al., 2022; Dinede et al., 2023). Bén canh
do, viéc lam dung hoa chét nong nghi¢p trong canh
tac cdy trong ciing lam cho dat trong ngay cang suy
thodi, nghéo dinh dudng, cac chat doc hai tich lay
vao dat ngay cang nhidu (Chdu va ctv., 2019). Vi
vdy, van dé giam sir dung phan bon hoa hoc, thude
bao vé thyc vét trong canh tac cdy trong va thay vao
do 1a gia tang stir dung phén bon hiru co 1a viée lam
hét strc can thiét nham bao vé sitc khoe con ngudi
va mdi truong. Do do, nghién clru nay dugc thuc
hién nhdm muc tiéu danh gia hiéu qua cua 4 dang
phan hitu co san xuét tir cac ngudn phu phé phim
nong nghiép gdm beéo hoa dau, bi ca phé, xi than t6
ong, 16ng v, vo trimg va phén bo 1én sinh trudng
cdy rau mudng va bip & diéu kién nha ludi, trén co
s¢ do, nghién ctru tép trung vao viéc san xudt phan
hitu co co nguon goc tir béo hoa dau, ba ca phé, vo
trimg, xi than t6 ong, phan bo va 16ng vii nham tan
dung ngudn rac thai hitu co noéng ho, han ché 6
nhiém méi trudng, dong thoi, gia tang sinh truong
cdy rau mudng va ciy bap, hudng téi san xuit nong
nghiép bén viing.

2. PHUONG PHAP NGHIEN CUU

2.1. Ngudn vit liéu hiru co

Nguon vat lidu duogc sir dung trong nghién ciru
g6m beo hoa dau, ba ca phé, vo trimg, xi than, phan
bo va 16ng vil. Thong tin co ban vé cac ngudn vat
liéu hitu co nay duogc trinh bay ¢ Bang 1.

Bang 1. Nguon vit liéu sir dung va phwong phap xir Iy

STT Ngudn vatliéu Dia diém thu thap

Phwong phap xir ly

Phong thi nghiém Sinh hoc Pat, B6 mén
Khoa hoc Pat, Khoa Nong nghiép,

1 Beéo hoa dau

Béo hoa dau duoc rira va say kho,
cuoi cung tron déu, diéu chinh dat &m

Trudng Pai hoc Can Tho do 40%

2 Bicaphé Ba cg‘1 phé dugc thu thap tir cac quan ca Bé ca pvhé dugc sdy kho, tron deu va
phé ¢ Thanh phd Can Tho dicu chinh d6 am dat 40%

3 Vo trimg Vé trimg dugc thu thép tir co so ap tring Vo t.r‘l'rng du(jq say kho, nghién min
¢ Thanh ph6 Can Tho va diéu chinh am d¢ dat 40%

4 Xithan Xi than dugc thu thap tir quan an 6 Thanh X1 than dugc sdy kho, nghién min va
pho Can Tho di€u chinh am d6 dat 40%

5 Phanbo Phan bo duoc thu ghép tir trang trai nudi P'hﬁn bo dugc séy kho, nghién min va
bo & Thanh pho Can Tho di€u chinh am d6 dat’ 40% ]

~ ~ A s o A LA Long ga duogc rira, say kho, cat thanh
6 Long vii Long vii dugc thu thip tir co 56 ché bien do:_;mg 2g cm, cudi cﬁngydiéu chinh 4m

ga ¢ Thanh phd Can Tho

do dat 40%
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Tét ca cac nguén vét liu hitu co dugc phén tich
thanh phan hoa hoc gom d¢ am, pH, EC, chat hiru
co tong so, carbon hitu co tong so, dam, lan, kali
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téng sé, Ca0, MgO, Na,O. Ngoai ra, xi than duoc
phan tich ham lugng kim loai nang nhu Pb, Cd, Cu
va Zn. Phuong phap phan tich thanh phan hoa hoc
ctia cac mau hiru co dugc trinh bay trong Bang 2.

Bing 2. Phwong phép phén tich thanh phin héa hoc ciia cac ngudn vit liéu hiru co

STT Chi tiéu Phwong phap Tham khao
| DPsa Phuong phap say kho dén khéi lugng khong doi bang
0 am . A s 1 R A 1A .
may phan tich &m d¢ hong ngoai
H va EC duoc xac dinh lan lugt bang may 744 pH
2 pH, EC Ilz/leter—Metrohm va EC Schott model Z360 ' b Sonmez et al. (2008)
3 Qhét h}}u co Chat hﬁ’q co téng so duoc ,xéc diI}h dga trén carbon Nelson and Sommer
tong so hitu co tong so6 x 1,8 (hé s6 chuyén doi) (1982)
Carbon hiru co N{Su d}I ge xur 1}? béng, hSI} hop KoCraO; Yé H2504 Nelson and Sommer
4 2 £ dam dac, sau d6 chuan d§ K,Cr,O7 du bang FeSO4
tong so 0.5 M (1982)
5 Pam tong sb Phuong phéap Kjeldahl, mau duoc xir Iy bang hdn hop Keeney and Nelson
N) K5S04, CuSOy4 va Se (ty 1€ 100:10:1) (1982)
o Miu duoc xir Iy bang hon hop H,S04 dém dic va
Lan tong s0 HCIO4, sau ¢6 ham lugng lan tong s6 dugc xac dinh
6 (P20s) theo phuong phap molypdate & budc song 880 nm Olsen et al. (1982)
bing may do quang phd
Kali tbng s6 Mau duge xur 1y bang hon hop H>SO4 dam ddc va
7 (K>0) HCIOq, sau d6 ham lugng kali tong s6 duge xac dinh ~ Bascomb (1964)
theo phuong phdp quang pho hap thu nguyén tu
Ca0. MgO va Mau dugc ui?h voi BaCl, 0, L M, sau d(} ham luong Sumner and Miller
8 Na,O CaO, MgO va Na,O trong mau duoc xac dmh theo (1996)
phuong phap quang pho hap thu nguyén tir
Zn. Cu. Pb. vi Mau dugc trich véi HNO; 0,43 M, sau d6 ham luong
9 C d’ 7 Zn, Cu, Pb va Cd trong mau dugc xac dinh theo Houba et al. (1995)

phuong phap quang phd hip thu nguyén tir

2.2. Tao ngudn phan hiru co

Sau nguén vat liéu hitu co dé tao cac dang phan
hitu co thir nghiém gém béo hoa dau, ba ca phé, vo
tring, xi than, phan bo va 1ong vii dugc phdi tron dé
tao hon hop phan hitu co ban dau duge sir dung cho

4 nghiém thirc thi nghiém. Sau d6, hon hgp nay duge
xtr 1y theo cac phuong phap san xuat phan hitu co
khac nhau. Thi nghiém duoc bé tri theo thé thic
hoan toan ngau nhién véi 4 nghiém thire va 3 lap lai
cho mdi nghiém thirc. Phuong phép tao cac dang
phén hitu co dugc trinh bay & Bang 3.

Bang 3. Phuwong phap tao cac dang phian hitu co thir nghiém

Nghiém thirc Phuong phap sin xuat Viét tat

Phan phéi tron Sau nguén vat liéu hitu co g6m béro hoa dau, ba ca phé, vo tring, xi

twoi p i than, phén bo va 16ng vii duge phoi tron theo ty 1¢ 1:1:1:1:1:1 (5 kg PPTT
khoi lugng kho). Phan phoi tron twoi dugce sir dung ngay.
Céc vat lidu dugc tron déu theo ty 16 nhw phan phoi tron twoi, bd sung

Phan compost thém nudc cho khoi u dat 80% am do bao hoa. Cac nghiém thirc phan Compost

P dugc u trong bao va day toi trong 38 ngay (vat liéu hitu co hoai myc p

hoan toan). Trong qua trinh u phan vat liéu duoc tron déu 1 lan/tuan.
Phuong phap san Xuit tuong tu voi phan compost, ddng thoi co bd

Phén compostc6  sung 4 dong ndm co loi gom Aspergillus fumigatus (PH-CS5),

chung nam phan  Penicillium sp. (PH-L3), Aspergillus fumigatus (PH-L4), va  Compost+ N

hty hitu co

Rhizomucor variabilis (PH-L6) & thoi diém bt dau b tri thi nghiém

v6i mat s6 10° bao tir/g (Cam va ctv., 2015).
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Nghiém thirc Phwong phap san xuat

Viet tat

Phan trun qué dwoc san xuit trong thung nhua (duong kinh x chiéu cao
=55 cm x 63 cm). Tét ca cac vat lidu duge phéi trdn nhu phan phéi
tron tuoi, ty 18 1:1:1:1:1:1 (5 kg khdi lwong kho), va trun qué (Perionyx
excavatus) dugc bd sung vao thoi diém bt ddu b tri thi nghiém. Riéng
v6 trimg va xi than dwoc thém vao phén trin qué & thoi diém 38 ngy

Phén trin qué

sau khi bd tri thi nghiém. Trong qua trinh san xuat phan trin qué, mdu  PTQ

dugc tron déu 1 1an/tudn. Nhiét d6 va 4m do dwoc duy tri lan luot &
mirc 28-30°C va 70-80%. O thoi dlem 38 ngdy, qua trinh phan huy
nguon vt liéu hiru co vé6i trin qué hoan thanh. Sau do, trun que dugc
lay di, dong thoi vo tring va xi than dugc thém vao va tron déu, tao

thanh phan trin qué thanh pham.

2.3. Chi tiéu theo ddi va phan tich so liéu

Tét ca cac dang phan hiru co thanh pham duoc
phan tich cac chi tiéu bao gom (1) Bac tinh héa hoc:
pH, EC, carbon hitru co tong s6, dam tong sb, 1an
tong sb (P,0s), kali tong sb (K,0), CaO, MgO, Cu,
Zn, Pb, va Cd (phuong phap phan tich tham khao &
Bang 2); va (2) bac tinh sinh hoc cta phan hitu co:
mat s6 vi khuan tong, nAm tong, vi khuan ¢ dinh
dam dugc danh gia dua vao khuén lac 1an luot trén
mdi truong Tryptone Soya Broth Agar (TSA),
Potato Dextrose Agar (PDA) va Burk Agar (Wilson
& Knight, 1952; Mehta & Nautiyal, 2001; Park et
al., 2005); vi khuan c6 hai gdm E. coli, Coliform,
Samonella, Shigella. E. coli va Coliform duoc xac
dinh theo phuong phap MPN (Thudc, 2006).
Salmonella va Shigella dugc xac dinh dya vao
khudn lac xuat hién trén moéi trudng Salmonella
Shigella Agar (SS Agar) (Taylor & Harris, 1965).

2.4. Panh gia hiéu qua cac dang phan hiru co

1én sinh truéng cdy rau mudng va ciy
bip

Thi nghiém dugc bd tri trong chau (ghiéu cao X
duong kinh =7,8 cm x 10,5 cm), theo thé thirc hoan

toan ngau nhién véi 11 nghiém thirc va 3 lip lai cho
mdi nghiém thirc twong mg véi 3 chau thi nghiém.
Thi nghiém dugc thuc hién trén 2 loai cay (cay rau
mudng va cay bip) va kéo dai trong 15 ngay. Mbi
chau chira 150 g phan hitu co hodc dat. Péi véi
nghiém thirc phéi tron phan hitu co va dat duoc thuc
hién theo ti 1& phéi tron 1:1 (w/w). Dat phu sa thu tir
vuon qua ¢ khudn vién Truong Nong nghiép,
Trudng Pai hoc Can Tho va phan trin que thuong
mai dugc su dung cho thi nghi€ém nhu dbi chung
dwong. Phan bon hiru co va dat ding trong thi
nghiém duoc dua vé 4m dd 40%, sau d6 duoc cho
vao chéu theo ty 1& cho timg nghiém thire thi nghiém
vao thoi diém gieo hat giéng (0 ngay). Hat giong rau
mudng Trang Nong va hat giéng bap nép nu TN 177
dugc mua tir cira hang vét tu nong nghiép, thanh phd
Can Tho. Hat giéng dugc i cho hat ndy mam trong
khan vai trong 16 gio va cudi ciing chon nhing hat
nay mam tot nhat gico 5 hat/chdu thi nghiém. Cay
duogc tudi nude 2 1an/ngay vao bubi sang va chidu.
Céc nghiém thirc thi nghiém dugc trinh bay & Bang
4.

Bing 4. Cac nghiém thirc danh gia sinh truwéng ciy rau mudng va bip sau 15 ngay

STT Nghiém thirc M5 ta Viét tit
1 Nghiém thuc 1 100% phén trun thi truong PTTT
2 Nghiém thtc 2 100% phan phdi tron tuoi PPTT
3 Nghiém thtc 3 100% phan compost Compost
4  Nghiém thuc 4 100% phéan compost ¢6 nim Compost + N
5 Nghiémthic5  100% phan trin qué PTQ
6 Nghiémthac 6  100% dat b
7  Nghiémthitc 7 50% phén trin thi truong + 50% dat PTTT + P
8  Nghiémthirc8  50% phén phdi tron twoi + 50% dét PPTT + D
9  Nghiémthic9  50% phan compost + 50% dét Compost + b
10  Nghiém thirc 10 50% phén compost c6 nim + 50% dat Compost +N+ D
11 Nghiém thic 11 50% phan trin qué + 50% dét PTQ+PD
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Céc chi tiéu theo ddi gdm: (i) Chiéu cao cay (cm)
dugc do tir mat dat dén chop ngon 14 cao nhat; (ii)
Chiéu dai r& (cm) dugc do tir goc than dén chop ré
dai nhat; (iii) Sinh khdi than (g/cay) duoc xac dinh
nhu sau: cay thu hoach dugc dem rtra sach dat, dé
rdo, sau do can khoi lugng than (than, 13) tai thoi
diém thu hoach; va (iv) Sinh khi ré (g/cay) duoc
xac dinh nhu sau: cay thu hoach dugc dem rira sach
dat, dé réo, sau do can khéi lugng 18 tai thoi diém
thu hoach.

2.5. Phan tich s6 liéu

S6 lidu duoc xir ly voi Mi‘crosofg Ofﬁce Excel
2013 va phan tich thong ké bang phan mém SPSS
22.0.

3. KET QUA VA THAO LUAN
3.1. Dac tinh héa hoc cia cac vat liéu hiru co

Béang 5 cho théy dd 4m cua cé; vat liéu hiru co
dao dong trong khoang tir 1,60 dén 92,0%; pH va

Bang 5. Dic tinh hoa hgc ciia cac vt liéu hiru co
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EC ctia céc vat liéu hitu co lan luot dao dong trong
khoang 6,15-8,82 va 1,09-8,07 mS/cm, do do hau
hét vat liéu hitu co c6 pH va EC dap g tiéu chuan
vé pH cia phan hitu co 1a pH 6-8 va EC dudi 4
mS/cm (Tiéu chuan nganh 10TCN 526:2002, 2002).
Tuy nhién, vo tring c6 pH 8,82, ba ca phé va phan
bo ¢6 EC 1an luot dat 6,73 va 8,07 mS/cm, didu nay
cho thiy trong hai vat liéu nay c6 dinh dudng hoa
tan cao. Chat hitu co tong sb va ty 16 C/N cua cac
vt lidu hitu co lan lugt dao dong trong khoang 2,74-
81,14% va 2,43-21,71%. Piéu nay cho thay hau hét
céc vat liéu hitu co ¢6 carbon hitu co tong sd va ty
1¢ C/N dudi 30, do do chung co thé dugc bon truc
tiép cho cay tréng dudi dang phan hiru co phdi tron
tuoi hodc phan compost va phu hop nhan dinh cua
Watson et al. (2002). Ngoai ra, tht ca cac vat lidu
hiru co c6 ham luong cac yéu té dinh dudng da,
trung va vi lugng cao gém N, P,0:s, K,0, CaO, MgO
va Na,O lan lugt dao dong trong khoang 0,72-
12,6%, 0,27-1,80%, 0,10-1,53%, 0,01-19,9%, 0,16-
2,20% va 0,13-0,65%.

Vit liéu hiru co

Dic tinh Béo hoa dau__Ba ca phé Vo tring_ Long v Phanbo__ Xi than
D6 am (%) 92,00 28,00 21,40 13,80 34,40 1,60
pH 6,40 6,15 8,82 7,90 7,26 6,36
EC (mS/cm) 1,09 6,73 1,60 1,25 8,07 2,59
Chét hitu co tong sb (%) 13,82 81,14 531 55,17 39,42 2,74
Carbon hitu co tong s6 (%) 7,68 45,08 2,95 30,65 21,90 1,52
N (%) 0,72 2,99 0,87 12,60 1,63 0,07
C/N 10,71 15,09 3,39 2,43 13,44 21,71
P,0s (%) 0,27 0,52 0,36 0,40 1,80 0,35
K0 (%) 0,18 1,16 0,11 0,10 0,85 1,53
Ca0 (%) 0,07 0,25 19,90 0,18 0,82 0,01
MgO (%) 0,16 0,78 1,43 0,29 2,20 0,69
Na;O (%) 0,13 0,44 0,25 0,27 0,47 0,65
Pb (mg/kg) - - - - - 0,55
Cd (mg/kg) - - - - - 0,46
Cu (mg/kg) - - - - - 24,60
Zn (mg/kg) - - - - - 119,80

Bén canh d6, ham lugng cac kim loai nang ciing
duoc phat hién trong xi than nhu Pb (0,55 mg/kg),
Cd (0,46 mg/kg), Cu (24,6 mg/kg) va Zn (119,8
mg/kg), nhung hau hét thap va ¢ ngudng cho phép
(Théng tu 09/2019/TT-BNNPTNT, 2019). Nhu
vay, cac vat liéu hiru co gdm béo hoa dau, ba ca phé,
vo tring, long ga, phan bo va xi than c¢6 ham lugng
chit dinh duf)’ng cao, da dang cac yéu t6 dinh dudng
da, trung va vi lugng, do do, co thé ding lam  nguyén
lidu phdi tron dé tao .dang phan hiru co chat lugng
cao cho dit va cay trong.
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3.2. Dic tinh héa hgc cia cac dang phan hiru
co thanh pham

pH va EC cua cac dang phén hitu co lan lugt dao
dong 5,97-7,52 va 2,89-9,27 mS/cm (Bang 6). Gia
tri pH thich hop cho sinh truong ciy trong. Tuy
nhién, EC ¢ nghiém thire Compost va Compost + N
va PTQ cao hon 4,0 mS/cm. Piéu nay c6 thé 1a do
qué trinh khoang hoa vat liéu hitu co din dén phong
thich hiéu qua ham lugng chit dinh dudng hiru dung
(Brinton, 2000; Hemidat et al., 2018).

Ham luong carbon tong sd, dinh dudng da,
trung, vi luwong trong cac dang phan hitu co thanh
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phim kha doi dao. Ham lugng chét hiru co tong sb
dao dong 49,25-60,66%, cao hon ti€u chuén ham
lwong chat hitu co trong phén hitu co ciia Birc (15,0-
45,0%) va trong cac nghién cuu trudc day (19,0-
42,0%) (Hemidat et al., 2018).

Ty 18 C/N ctia phan hitu co thanh phiam dao dong
7,07-11,88, do d6 ching c6 ham luong chét dinh
dudng cao, c6 kha ning khoang hoa nhanh dé cung
cap chit dinh dudng cho cay trong hip thu. Hon nita,
phan Compost va Compost + N c6 ham lugng dam
téng s6 16n hon 3,0%, dic biét phan Compost + N
¢6 ham lugng dam tong so dat 3,87%. Dicu nay
ching t6 chung la cac dang phén hiru co thanh phim
hiéu qua. Két qua nay tuong ddng véi cac nghién
ctru truge day cho thay phan compost hoai muyc st
dung hi€u qua khi ty 1&¢ C/N nho hon 20 va ham
lugng dam téng s6 16m hon 3,0% (Chowdhury et al.,
2014).

Ham lugng kali va 1an tong s cua cac dang phan
hitu co 14n lugt dao dong trong khoang 0,29-0,46%
va 0,75-1,25%. Compost, Compost + N va PTQ cé
ham lugng kali va lan tong s6 cao hon PPTT. Piéu
nay chimg t6 qua trinh u phan va tiéu hoa cia trun
qué gia tang ham lugng chét dinh dudng cta phan
hitu co. Ham lugng CaO, MgO va Na,O trong phan
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hiru co thanh pham 1an luot dao dong trong khodng
6,14-12,2%, 1,34-1,75% va 0,59-0,75%. Phan hiiu
co trai qua qué trinh 0 c¢6 ham lugng CaO giam
xudng, nhung ham lugng MgO va Na,O gia ting.
Céac kim loai nang nhu Pb, Cd, Cu va Zn khong duogc
phat hién trong bét ky dang phén hitu co thanh phim
nao. Cac yéu t6 dinh dudng da, trung, vi luong trong
phan hitu co gdbm Compost, Compost + N va PTQ
cao hon so véi PPTT. Do do, qua trinh u va st dung
tran qué dé phan hiy vat liéu hitu co 1a phuong phap
hiéu qua cho san xuét phéan hitu co chat luong. Phan
ph01 tron tuoi chira ham luong NPK cao, vi vay co
the cung cép cac chit dinh dudng can thiét cho cay
trong hap thu. Tom lai, tit ca cac dang phén hitu co
thanh pham c6 ham lugng chit dinh dudng cao, dap
g tiéu chuan phan hiru co va co thé cung cAp cac
chat dinh dudng thiét yéu hiéu qua cho dét va sinh
truéng cdy trong (Tiéu chuan nganh 10TCN
526:2002, 2002). Két qua nay tuong tw v6i nghién
ctru cia Hemidat et al. (2018) cho thiy ham luong
chat dinh dudng trong phan hitu co dugc gia ting
thong qua qua trinh G va lén men boi vi vai tro cua
cong dong vi sinh vat trong sy phan giai
carbohydrate, protein va lipid.

Béng 6. Dic tinh hoa hoc cia cac dang phan hitu co thanh phim

Pic tinh héa hoc PPTT Compost Compost + N PTQ
pH 7,52 6,02 5,97 6,08
EC (mS/cm) 2,89 9,08 9,27 4,59
Chat hitu co tong s6 (%) 55,17 60,66 49,25 51,55
Carbon hitu co tong s6 (%) 30,65 33,70 27,36 28,64
N (%) 2,58 3,53 3,87 2,69
C/N 11,88 9,55 7,07 10,65
P,0s (%) 0,29 0,44 0,46 0,46
K20 (%) 0,75 1,19 1,25 0,93
CaO (%) 12,20 6,86 6,14 9,34
MgO (%) 1,34 1,74 1,75 1,61
Na,O (%) 0,61 0,72 0,75 0,59
Pb (mg/kg) KPH KPH KPH KPH
Cd (mg/kg) KPH KPH KPH KPH
Cu (mg/kg) KPH KPH KPH KPH
Zn (mg/kg) KPH KPH KPH KPH

Ghi chii: KPH_Khéng phat hién, PPTT Phdn phéi trén twoi, Compost_Phdn compost, Compost + N_Phén compost ¢6

nam, PTQ_Phdn trim qué.

3.3. Mat s6 vi khuAn va nim tong sb cia cac
dang phéan hiru co thanh pham

Hinh 1 cho théy PPTT va Compost + N co mat
s6 vi khuan va nam tong s lan lugt dat 8,08 va 8,17
logio CFU/g khéi lwong kho. Mat sb vi khuén tong
s0 cua chung cao hon so v6i Compost va PTQ (lin
luot 1a 7,35 va 7,68 logio CFU/g khéi lwong kho;
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p<0,05). Ly do co6 thé 1a qua trinh 0 va tiéu hoa cua
trun qué giup giam mat sO vi khuén ¢ hai, dan den
mat s6 vi khuan tong sb thap hon. Mat sb nim tong

s trong cac dang phan hitu co thanh pham dao dong
6,66-7,23 logio CFU/g khéi lugng khé va khac biét
khong c6 ¥ nghia thong ké khi so sanh vé&i nhau
(p>0,05). Piéu nay c6 thé 1a do vat liéu hiru co cung
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cAp mdi truong thuan loi cho ndm phat trién. Tuy hon vé anh hudng cta phuong phap san xuat phan
nhién, van chua tim thay cong bo vé van dé nay, do hitu co anh hudng 1én mat so vi sinh vat.
d6 can thiét c6 thém cac nghién ctru dé lam sang to
9
e0 8,082 8,17
b
_E 8 7,68 703
> = T
.s:‘E 9 7 BPPTT
RPN
= o0 S ¢
N ﬁ B Compost
<«© D
; 5 s B Compost + N
= %'5 4 BPTQ
3

Vi khudn
Vi sinh vat

Hinh 1. Mit s6 vi khuén va nim tong sb ¢6 trong cac dang phén hiru co' thanh phim

Ghi chit: Trong cing mgt nhom, cdc s6 c6 chir theo sau giong nhau thi khéc biét khong cé y nghia théng ké o miic 5%
theo phép thir Duncan, PPTT_Phdn phoi trén twoi, Compost_Phdn compost, Compost + N_Phén compost ¢é nim,
PTQ Phdn trim qué.

3.4. Mit s6 vi khuin c6 dinh dam va hoa tan log10CFU/g khdi lugng khé; p<0,05), tuy nhién khac
1an c6 trong cac dang phén hiru co thanh biét khong c6 ¥ nghia thong ké khi so sanh véi
phiam Compost va PTQ. Nhu vy, cac dang phan hiru co

thanh phdm chira mét so vi khuan c0 dinh dam cao,

¢6 thé cung cép dam cho cay trdng hap thu hiéu qua
nhd vao qué trinh ¢ dinh dam sinh hoc. Piéu nay
tuong dong véi nghién ctru ciia Verma and Verma

(2012) qua trinh u phén hitu co gitp gia tang hoat

dong ctia vi khuan c6 lgi gdm vi khuan c6 dinh dam,

amoén hoéa va nitrite hoa.

Vi khuén hoa tan 1an khong dwoc phat hién trong
tat ca cac dang phan hiru co thanh phdm. Mat sé vi
khuén ¢6 dinh dam trong cc dang phan hitu co dao
dong trong khoang 7,95-8,20 log;oCFU/g kh01
lwong khé (Hinh 2). Phén phdi tron twoi co mat s6
sO vi khuan cb dinh dam dat 8,20 log;oCFU/g kh6i
lugng kho, cao hon so voi Compost + N (7,95

£5
LS
I
D 8,202
g B g T 8,05 b
23 7,95 8.01°
”'M_ — g 8 A T
= %0 = EEEESEEEE
o) C‘_‘
= g
«3-
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PPTT Compost Compost + N PTQ

Céc dang phan hitu co thanh phim
Hinh 2. Mit s6 vi khuin ¢ dinh dam c6 trong cac dang phan hiru co thanh phim

Ghi chu: Cac sérrco' chiF theo sau giong nhau thi khdc biét khéng co ¥ nghia thong ké & mitc 5% theo phép thir Duncan,
PPTT Phan phoi trén twoi, Compost_Phdan compost, Compost + N_Phdn compost c6 nam, PTQ_Phan trun qué.

3.5. Mat s6 vi khuin c6 hai ¢6 trong cic dang phan hitu co thanh phim dao dong trong khoang

phan hiru co thanh phim 3,24-6,01 log(MPN/g). PPTT c6 mat s6 vi khuan
coliform thap nhat (3,24 log(MPN/g)), trong khi do
PTQ c6 mét sb vi khuan coliform cao nhit (6,01
log(MPN/g)). Mt s6 vi khuédn E. coli trong cc dang

Salmonella spp. va Shigella spp. khong phat hi¢n
dugc trong tat ca cac dang phan hitu co thanh phdm
(Bang 7). Mat so vi khuan coliform trong cac dang
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phan hiru co thanh phim dao dong 2,42-2,70 s6 vi khuén E. coli va coliform giam manh béi qua
log(MPN/g) va thap hon ngudng cho phép. PTQ trinh . Trong nghién ciru ndy, mat sé vi khuin co
khong phét hién E. coli, 1y do ¢6 thé 14 E. coli bi tiéu hai trong cac dang phan hitu co thanh phdm dap tmg
diét boi hé tidu hoa cua trun qué. Tom lai, qua trinh tiéu chudn chit lvong phéan hitu co theo Thong tu
Ui va tiéu hoa cua trin qué gitip giam mat so E. coli 09/2019/TT-BNNPTNT Ban hanh Quy chudn k¥
trong cac dang phan hitu co thanh pham. Két qua thuat quic gia vé chat lwong phan bén (Thong tu
nay tuong dong véi nghién ctru ciia Bao (2010) mat 09/2019/TT-BNNPTNT, 2019).

Bang 7. Mat s6 vi khuin c6 hai ciia cic dang phan hiru co thanh phim

Mt s6 vi khuin cé hai (log(MPN/g))

Nghiém thire Coliform __E. coli Salmonella spp. _ Shigella spp.
PPTT 6,01 2,70 KPH KPH
Compost 4,45 2,64 KPH KPH
Compost + N 3,76 2,42 KPH KPH
PTQ 3,24 KPH KPH KPH
Ngudng cho phép - 3,04 KPH KPH

Ghi chi: KPH_Khong phat hién, PPTT_Phdn phdi tron twoi, Compost_Phdn compost, Compost + N_Phdn compost ¢é
nam, PTQ _Phan trun que.

3.6. Hiéu qui ciia cac dang phan hiru co Hinh 4. Nhin chung, chiéu cao cdy rau mudng ting
thanh phim 1én sinh truwéng ciy rau manh & giai doan tir 0 dén 5 ngay sau khi gieo, sau
mudng va bap ¢ nha luéi d6 bi cham lai & mot s6 nghiém thrc tai giai doan 5

3.6.1. Cdy rau mudng ngay dén 10 ngay, va ting manh tré lai ¢ giai doan

a. Chiéu cao cay 10 dén 15 ngay thi nghiém (trir nghi¢m thtre 1 va 6).

Két qua theo ddi dién bién ting truéng vé chiéu
cao cua cdy rau nuong dugc trinh bay ¢ Hinh 3 va

Hinh 3. Sinh truéng cdy rau mudng ciia cac nghiém thic thi nghiém & thoi diém 15 ngay sau khi gieo
hat

Ghi chu: (1) NT1: 100% PTTT, (2) NT2: 100% PPTT, (3) NT3: 100% Compost, (4) NT4.: 100% Compost + N, (5) NT5:
100% PTQ,(6) NT6: 100% D,(7) NT7: 50% PTTT + 50% D, (§) NT8: 50% PPTT + 50% D,(9) NT9: 50% Compost +
50% B, (10) NT10: 50% Compost + N + 50% D,(11) NT11: 50% PTQ + 50% D.

Hinh 3 cho thiy chiéu cao cdy rau mudng ting do qua trinh ti€u héa cua trin qué da lam giam doc
theo thoi gian, nhung cic nghiém thirc khic nhau chat trong phan va cung cap dinh dudng cho cay
cho chiéu cao cdy khac biét ngau. Thoi diém 15 trong sir dung (Arancon et al., 2012). Mot so dang
ngay, chiéu cao cdy ctia nghiém thirc 11 (25,10 cm) phan khac nhu phan phoi tron tuoi (100% PPTT),
cao hon khi so sanh voi cac nghiém thic con lai phan compost (100% Compost) va compost co
(p<0,05), tuy nhién khac biét khong c6 ¥ nghia so chung nam (1.00% Compost + N) déu gho chiéu cao
v6i nghiém thirc 5, 7 va 8 (p>0,05). Két qua nay cho thap hon nghié¢m thirc 100% PTTT. Diéu ndy chimg
théy dang phan trin qué (100% PTQ) cho hidu qua to trong’ cac dang phéan nay c6 chat ﬁg’ ché sinh
gia ting chiéu cao cdy rau muéng cao hon so véi truong sinh ra trong qua trinh phan huy doi v6i phan
phan trin thi trudng (100% PTTT). Didu nay ¢6 thé hitu co tuoi hay ton tai trong cac nguon nguyén li¢u
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ma khong duoc phan huy trong qua trinh u phén.
Tuy nhién, khi cho thém 50% dat vao cac nghiém
thitc déu cho két qua cao hon phan trun thi truong,

dac biét o dang phan phéi tron tuoi (50% PPTT + et al., 2021; Noor et al., 2022).
50% D) cho két qua twong duong vdi nghiém thirc

bng (cm)
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7vall. ]?iéu nay ching to khi cho dat vao da giup
cay c6 thé Chi}l qUng dugc vai chat tre ché vai mire
d6 vira phai dé lay dinh dudng c6 trong phan (Pohan

1 1
Ngay thi ng%iém (ngay) >

Hinh 4. Sy ting truéng chiéu cao cAy rau mudng cia cic nghi¢m thirc thi nghi¢m (n=3)

Ghi chii: Cdc thanh doc trén do thi biéu dién dé léch chudn cho chiéu cao cdy rau mudng (cm).

b. Chiéu dai ré

20

15

=== NT1: 100% PTTT NT2: 100% PPTT

e=@e° NT3: 100% Compost e==fy> NT4: 100% Compost + N
e=fl> NT5:100% PTQ e NT6: 100% D

== NT7: 50% PTTT + 50% D NTS: 50% PP¥T + 50% D

= @=NT9: 50% Compost + 50% D 0 post + N +50% D
=@ NTI1:50% PTQ +50% b

0 5 10 15
Ngay thi nghiém (ngay)

Hinh 5. Sy ting truwéng chitu dai ré ciy rau mudng ciia cac nghiém thirc thi nghiém (n=3)

Ghi chii: Cac thanh doc trén dé thi biéu dién do 1éch chuan cho chiéu dai ré cdy rau muéng (cm).

146



Tap chi Khoa hoc Pai hoc Can Tho

Chiéu dai ré cdy rau mudng déu ting trong sudt
thoi gian thi nghiém; tuy nhién, mot ) nghiém thirc
tang cham trong giai doan 0 dén 5 ngay c6 thé 1a do
phan chua hoan toan hoai muc hodc trong qua trinh
phan huy 1am trc ché sy phat trién ctia ré rau mudng,
sau d0, ting nhanh & giai doan 5 dén 10 ngay 1a do
qua trinh phan hiry da xdy ra hoan toan gitp cay c6
thé Iy chat dinh dudng dé dang (Hinh 5). Nhu vy,
sir dung phén hitu co trin qué c¢6 hiéu qua cao trong
gia ting chiéu dai ré, twong dwong véi phan trun thi
truong. D1 véi cac loai phan hitu co khac nhu phan
phéi tron tuoi va phan compost (c6 va khong ching
nam) chua cho thay kha ning kich thich chiéu dai ré
trong giai doan dau, nhung thiic dy ting trudng
manh khi d6 hoai muc cua phan tang 1€n, phan giai
dudng cht cung cap cho cay trong. Tuong tu chiéu
cao cdy, chiéu dai ré c6 su cai thién khi b6 sung 50%
dat ddi véi cac nghiém thirc ¢ phan phdi tron tuoi
va phan u compost (c6 va khong ching ndm) va c6
xu huéng cham lai & giai doan sau. Hau nhu céc
nghiém thirc khi dwoc bd sung 50% dit déu cai thién
chidu dai ré, tir d6 chiéu cao cdy ciing tang theo,
chimg t6 d6 phén huy cua phan anh huong dén sinh
truéng cdy trong (Vién va ctv., 2011; Arancon et al.,
2012; Garuba et al., 2014; Rekani et al., 2016).

Téap 59, S6 6B (2023): 138-153

c. Sinh khéi than

Sinh khéi than ctia cay rau mudng déu ting trong
sudt thoi gian thi nghiém (Hinh 6). Béc biét, cac
nghiém thirc c¢6 phén trin qué va co b6 sung 50%
dat cho sinh khdi than cao nhét, ndi bat la trong giai
doan 10 dén 15 ngay thi nghiém.

Thoi diém 15 ngay, nghiém thic 5 ¢6 sinh khéi
than cao nhét, dat 0,237 g/cay, tiép theo 1a cac
nghiém thic 1, 7, 8 va 11 (p<0,05). Nghiém thtc 2
¢6 sinh khéi than thap nhit (p<0,05), tuy nhién khac
biét khong c6 y nghia théng ké so voi nghiém thirc
4 va 6. Tom lai, bon 100% phan trin qué gitp gia
tang sinh khdi gap nhiéu 1an so véi nghiém thirc
khac twong wng véi 2,1 1an so v6i nghiém thirc bon
100% phan thi trudng va 4,2 lan so voi nghiém thirc
bon 100% dat. Viéc bon cac dang phan hiru co
compost (c6 va khong ching nim) va phéan phdi tron
twoi chua cho thiy hiéu qua, do trong phan c6 chat
{rc ché tao ra trong qué phan huy hay trong qua trinh
0 chua dugc phan huy hét. Su dung phén trun que
duoc nudi bang phéan hitu co phdi tron tuoi san xuat
ttr béo hoa dau va cac vat li¢u hitru co khac gitp tang
sinh khéi than cdy rau mudng, do trong phan hiru co
thanh phdm c6 chira ham luong 16n nguyén t6 da, vi
luong thiét yéu cho cdy nhu N, P, K, Ca, Mg, Cu va
Mg (Li et al., 2017; Pohan et al., 2021; Noor et al.,
2022).

0.3
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<§‘ e=@e° NT3: 100% Compost j
&) w==f> NT4: 100% Compost + N /
% 02 | =@ NT5:100% PTQ .
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E === NT7: 50% PTTT + 50% b P
§ NT8: 50% PPTT +50% D .
S 0.1 =@=NT9: 50% Compost + 50% D >
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= =@ NTI11:50% PT +50 =
3 ©PTQ | — ,
= — —
~ -~ g —
= ==
ﬁ 0.0 [
0 5 10 15
Ngay thi nghiém (ngay)

Hinh 6. Sinh khdi thin ciy rau mudng ciia cac nghiém thirc thi nghiém (n=3)

Ghi chit: Cdc thanh doc trén d6 thi biéu dién dg léch chudn cho sinh khoi than cdy rau muéng (g/cay).

d. Sinh khoi ré

Sinh khéi 1& cdy rau mudng tang trong sudt thoi
gian thi nghiém, ting manh nhat 13 nghiém thtrc
50% phan phdi tron twoi, 50% phan trin thi truong,
thép nhét Ia cac nghiém thirc 100% phan phdi tron
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tuoi va phén u compost, do trong phan co thé gom
chat e ché sinh truong cao, gay tre ché sinh truéng
cua re cay rau muong (Hinh 7).
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Hinh 7. Sinh khdi r& cAy rau mudng ciia cic nghi¢m thirc thi nghiém (n=3)
Ghi chii: Cdc thanh doc trén dé thi biéu dién dg léch chudn cho sinh khoi 1é cdy rau mudng (g/cdy).

Thoi diém 15 ngay, sinh khéi 1& cay rau mudng khong gay anh huong dén r¢ cay trong. Diéu ndy
nghiém thic 7 cao nhét va khac biét co y nghia ~ chung t6 ham luong P hiru dung c¢ trong phan trin
théng ké (p<0,05) so vé6i cdc nghiém thirc khéc, cao giup ré khoe va sinh truong tot (Syarifinnur et
ngoai trir nghiém thirc 8. Nhu vy, sinh khéi r& cay ~ al. 2020).
rau muong ¢ nghiém thirc phan trun qué tot hon so 3.6.2. Cay bap
v6i nghiém t}}(rc véi cac d'ang phéan hitu co th?mh a. Chiéu cao cdy
pham khac khi dugc bon véi lugng 100%, tuy nhién, . . .
khi bo sung thém 50% dat giap gia tang sinh khoi Cay bap tang truong mf.mfl va dong déu hqn cay
18, ¢6 thé 1a do trung hoa dwoc pH, giam hop chit rau muong, co the 1a do kha nang chong chiu ctia cay

gdy trc ché sinh truong. St dung phan phdi tron & bép 6t hon gitip nd 1y dinh dudng dé dang hon, dgc

mirc 50% PPTT + 50% D dat sinh khdi r& cao nhat. ~ biét phoi nh 1 gilp cay co thé duy tri sinh truong

Riéng v&i phan trim, di bon véi lidu lugng nao ciing 10t dén khi lay dwoc dinh dudng tir bén ngoai (Hinh
8 va Hinh 9).

Hinh 8. Sinh trudng ciy bip ciia cac nghiém thirc thi nghiém & thoi diém 10 ngay sau khi gieo
Ghi chii: (1) NT1: 100% PTTT, (2) NT2: 100% PPTT, (3) NT3: 100% Compost, (4) NT4: 100% Compost + N, (5) NT5:

100% PTO, (6) NT6: 100% D, (7) NT7: 50% PTTT + 50% D, (8) NTS: 50% PPTT + 50% B, (9) NT9: 50% Compost +
50% B, (10) NT10: 50% Compost + N + 50% B, (11) NT11: 50% PTQ + 50% .

~ Cic nghiém thirc v6i phan bén ¢6 chiéu cao cay - 8 va 11. Cac nghi¢m thire 2, 3, 4 va 10 ¢6 chiéu
bip cao hon nghiém thirc 6 chi st dung dat. O thoi ~ cao cdy thap nhat (p<0,05).

diém 5 ngdy, nghiém thirc 7 ¢6 chiéu cao cdy cao G thoi diém 15 ngay sau khi gico, nghiém thirc
nhat, dat 19,27 cm va khic biét ¢6 y nghia thong ké 11 ¢6 chiéu cao cdy cao nhat (49,49 cm), khic biét
s0 v6i cdc nghiém thie con lai (p<0,05), tuy nhién,  kngng c6 y nghia thong ké so voi nghiém thuc 5, tuy
khac biét khong c6 y nghia vaoi cac nghiém thirc 1, nhién, khac biét c6 ¥ nghia théng ké so véi cac
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nghiém thirc con lai (p<0,05). Tiép theo, cac nghiém
thirc 2, 3, 7, 8, 9 ¢6 chiéu cao cay lan luot 1a 41,98
cm, 41,45cm, 41,28 cm, 39,56 cm va 42,51 cm, va
khac biét khong co y nghia théng ké khi so sanh vai
nhau (p>0,05). Nghiém thtrc 6 c6 chiéu cao cay thdp
nhat (19,86 cm). Tom lai, hiu hét cac dang phan déu
lam gia ting chidu cao cdy bip, boi vi cac yéu t6 da,
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vi lugng, nhat 1a N da duoc giai phong dé cay bap
st dung. Déc biét, 1a dang phén trun qué thanh phim
(cao hon ca phan trin qué thi truong). Piéu nay
ching t6 cac dang phan hitu co thanh pham kich
thich sinh truéng cdy bip hiéu qua (Kandil et al.,
2020; Raza et al., 2021; He et al., 2022; Shah et al.,
2023).
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Hinh 9. Sy ting truéng chiéu cao ciy bip ciia cac nghiém thirc thi nghiém (n=3)

Ghi chu: Cac thanh doc trén do thi biéu dién do léch chuén cho chiéu cao cdy bd'p (cm).

O thoi diém 15 ngay sau khi gieo, nghiém thirc
11 ¢6 chiéu cao cdy cao nhit (49,49 cm), khac biét
khong c6 y nghia thong ké so v6i nghiém thirc 5, tuy
nhién, khac biét co ¥ nghia thong ké so véi cac
nghiém thirc con lai (p<0,05). Tiép theo, cac nghiém
thirc 2, 3, 7, 8, 9 ¢6 chiéu cao cay lan luot 1a 41,98
cm, 41,45cm, 41,28 cm, 39,56 cm va 42,51 cm, va
khac biét khong co ¥ nghia thong ké khi so sanh véi
nhau (p>0,05). Nghiém thtrc 6 c6 chiéu cao cay thap
nhét (19,86 cm). Tém lai, hiu hét cac dang phan déu
lam gia ting chiéu cao ciy bip, bai vi cac yéu té da,
vi luong, nhat 1a N da duogc giai phong dé cay bap
st dung. Pac biét, 1a dang phan trun qué thanh phém
(cao hon ca phan trun qué thi truong). Piéu nay
chung to cac dang phan hitu co thanh pham kich
thich sinh truéng cdy bap hiéu qua (Kandil et al.,
2020; Raza et al., 2021; He et al., 2022; Shah et al.,
2023).

b. Chiéu dairé

Hinh 10 cho thay thoi diém 5 ngdy, nghiém thirc
7 ¢6 chiéu dai ré dat 17,43 cm, cao hon va khac biét
¢6 ¥ nghia thdng ké so véi cac nghiém thic con lai,
tuy nhién khac biét khong cé y nghia (p>0,05) khi
so sanh véi nghiém thtc 1 va 11. Nghiém thirc 2 co
chiéu dai ré thip nhat (4,26 cm), va khac biét khong
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¢6 y nghia thdng ké (p>0,05) véi nghiém thirc 4, 8
vao.

Thoi diém nay (5 ngay), phan hiru co dang phdi
tron tuoi (NT2 va NT8) va dang phan u compost cd
hoic khong chiing ndm déu cho ré cdy bip thap nhat.
Do trong phan c6 cac chit e ché sinh truong sinh
ra trong qua trinh phan huy phan tuoi hay con sot lai
khi qua qué trinh 0 chwa xu 1y hét (Vién va ctv.,
2011). Thoi diém 15 ngay, nghiém thirc 1 ¢6 chiéu
dai ré cao nhat va khac biét c6 y nghia thdng ké so
véi cac nghiém thuc con lai (tror nghiém thae 11).
Tiép dén 1a nghiém thirc 11 (22,65 cm) c6 chidu dai
ré cao hon va khac biét so v6i cac nghiém thirc con
lai (p<0,05), tuy nhién khac bi€t khong c6 y nghia
thong ké v6i cac nghiém 4, 5 va 7. Chiéu dai ré bap
thdp nhit & nghiém thirc 10 (13,90 cm) va khac biét
khong c6 ¥ nghia thong ké voi nghiém thire 2, 3, 6
va 9 (p>0,05). Két qua nay cho thay cang vé sau
chiéu dai ré bép & cac nghiém thirc bd sung cac dang
phan hitu co thanh phdm cang ting, riéng dang phan
trun thi truong co d4u hiéu can dinh dudng khi do
su ting truong vé chiéu dai r& bi gidi han. Nhu vay,
voi kha nang phong thich dinh dudng cham theo
thoi gian hoai muc cua cac dang phan hitu co thanh
pham rat thich hop cho cay bap. Hau hét cac dang
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phan hitu co thanh phdm déu lam ting chidu dai r&
cdy bép, chimg to cdy bép thich nghi dugc véi cac
loai phan nay. Thich hop nhét Ia phan trin qué,
chung to luong P hitu dung co trong phan duoc
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phong tich tét nho 1é cay bap khoe va cé kha niang
chong chiu tot (Syarifinnur et al., 2020; Raza et al.,
2021).
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Hinh 10. Sy ting truéng chiéu dai ré cAy bip ciia cic nghi¢m thirc thi nghiém (n=3)

Ghi chit: Cdc thanh doc trén d6 thi biéu dién dg léch chudn cho chiéu dai ré cdy bdp (cm).

c. Sinh khéi than

Thoi diém 5 ngay, nghiém thirc 7 c6 sinh khéi
than cay bap cao nhat, dat 0,134 g/cay (p<0,05)
(Hinh 11). Nghiém thic 2 c6 sinh khoi than thap

nhét, dat 0,045 g/cdy va c6 su khac biét c6 y nghia
thng ké so voi cac nghiém thic khac (p<0,05),
nhung khéng khac biét thong ké (p>0,05) khi so
sanh vdi cac nghiém thuc 4, 6 va 10.
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Hinh 11. Sy ting truéng sinh khi than ciy bip cia cac nghiém thirc thi nghiém (n=3)

Ghi chii: Cdc thanh doc trén dé thi biéu dién dg léch chudn cho sinh khoi than cdy bdp (g/cdy).

Thoi diém 15 ngay, sinh khdi than cao nhat &
nghiém thirc 11 dat 0,661 g/cay va khac biét co y
nghia théng ké so vdi cac nghiém thic con lai
(p<0,05). Nghiém thtrc 4 c6 sinh kh01 than thap nhat
(0,192 g/cay). Nhu vay, cang vé sau nhu cau dinh
dudng clia cdy bap cang cao nén phan thi truong
khong dap ung du, nhung dang phén hiru co thanh
pham trong dé tai nay da dap ung dugc nhu ciu nay
nhd qua trinh phéng thich dinh dudng dién ra cham,
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dinh dudng trong phan gitr duoc t6t hon. Str dung
phén trun qué, phén hitu co tuoi va phan compost
khong mam gia ting hiéu qua sinh khdi than cay
bap. Piéu d6 chimg to trong cac dang phan nay co
day du cac nguyen t6 da luong nhu (N, P, K) va cac
nguyén to trung, vi lugng khac nhu Ca, Mg, Fe, Cu
va Na can thiét cho ciy trong. V6i thoi kha ning
phong thich chdm nhu cac dang phén hitu co thanh
pham rat pht hop vdi cdy bip, luong dinh dudng
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can dbi giup cdy phat trién tot hon (Kandil et al.,
2020; Raza et al., 2021; He et al., 2022; Shah et al.,
2023). Khi so sanh nghiém thirc bon phan hitu co
compost khong ching nam phan hity chat hitu co véi
nghiém thic bon phin compost + N cho thay
nghiém thirc compost + N cho sinh khdi than cay
bép thap hon va khéc biét y nghia thong ké (p<0,05)
khi so sanh v6i nhau. Nhu vy c6 thé cac dong nam
phan huy chat hiru co chiing vao 1am trc ché sy phat
trién va tao sinh khdi cua ciy bép.

d. Sinh khoi ré

Hinh 12 cho thiy sinh khéi r& & thoi diém 5 ngay
cao nhét & nghiém thirc 4 (0,119 g/cay), thap nhat &
nghiém thire 2 (0,057 g/cay; p<0,05). Thoi diém 10
ngay, sinh khéi ré& ctia nghiém thirc 5 (0,143 g/ciy)
1a cao nhat va khéc biét c6 ¥ nghia thong ké so véi
cac nghiém thirc con lai (p<0,05), tuy nhién khac
biét khong c6 y nghia (p>0,05) so véi cac nghiém
thirc 1, 7, 8 va 11. Nghiém thue 2 c6 sinh khdi ré

0.3
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thap nhét, chimg to 1é cdy bi wrc ché manh ¢ nghiém
thirc nay khi qua trinh phan huy sinh ra chét rc ché
sinh truong d6i v6i cay bép. Sinh khéi ciy bap thoi
diém 15 ngay cao nhat & nghiém thirc 7 va khong
khac biét théng ké (p>0,05) khi so v6i nghiém thirc
11, nhung khac biét ¥ nghia thng ké (p<0,05) khi
s0 vo&i cac nghiém thtrc con lai. Cac nghiém thic 4,
6, 10 khong co su khac biét théng ké khi so sanh véi
nhau (p>0,05) va thip hon (p<0,05) so vdi cac
nghiém thtrc con lai. Nhu vay, cac nghiém thic cd
sir dung phan trin qué 1am ting sinh khdi ré cay bép,
nhit 1 nghiém thic bd sung 50% dat (twong duong
v6i nghiém thirc 7 gdm 50% PTTT + 50% D). Do
do, su dung phan trun qué lam gia thé hitu co dé
trong bap gitp ting sinh khéi ré. Dic biét, khi tron
v6i dat khong nhing gia tang sinh khéi ma con lam
cho hoat dong liy dinh dudng dién ra dé dang hon,
sinh khéi ré cao hon bao gdm phan trun thi truong
(Syarifinnur et al., 2020; Raza et al., 2021).
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Hinh 12. Sy ting trwéng sinh khdi ré cay bap cia cac nghiém thirc thi nghiém (n=3)

Ghi chit: Cdc thanh doc trén do thi biéu dién dg léch chudn cho sinh khoi vé cdy bap (g/cdy).

4. KET LUAN

Céc vat liéu dung dé tao phan hitu co gdm béo
hoa dau, ba ca phé, vo trung, xi than, phan bo va
16ng vii ¢6 cac dac tinh hoéa hoc phu hop cho san
xudt phan hitu co bao gdbm pH 6-8, EC < 4 mS/cm,
ty 16 C/N < 30, ham luong carbon hitu co tong sd
dao dong tr 1,52% dén 45,08% va ham luong cac
yéu t6 da vi luong cao.

Tt ca céc dang phén hitu co thanh pham c6 gia
tri dinh dudng cao bao gdm ham lugng N, P,Os,
K»0, gidu chat hitu co cing véi ty 1& C/N phu hop
cho sinh trudng cua cay trong Ngoai ra, cac dang
phan hitu co nay c6 mat sd vi khuan ¢é dinh dam
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16n. Céc vi khuan c6 hai nhu Salmonella spp. va
Shigella spp. khong phat hién dugc trong cac dang
phan hitu co thanh pham. Mt s6 vi khuan E. coli va
coliform thip hon ngudng cho phép.

Phén trun qué tao ra tr béo hoa dau, ba ca phé,
vo tring, xi than, phan bo va 16ng vii bon véi lugng
100% hodc két hop tron véi dét 1a gia thé phan hiru
co tot nhat gitip chiéu cao cdy, chidu dai ré, sinh kh6i
than va sinh khdi ré cdy rau mudng va cy bip twong
duong va thdm chi cao hon so v6i nghiém thirc phan
trin qué trén thi truong va co trién vong cao trong
g dung vao san xuét nong nghiép theo hudng hitu
co va bén viing.
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