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ABSTRACT

The aim of this study was to evaluate the effect of freshly mixed organic
fertilizer from Azolla (Azolla carolinian) and other organic materials on
soil biological and chemical characteristics, growth, and yield of rice on
salt-affected soil under greenhouse conditions. The experiment was
arranged in a completely randomized design, with eight treatments and
three replicates. The results indicated that Azolla and other organic
materials had diversity in contents of macronutrients and micronutrients,
and met the standard requirements for organic fertilizer products. The
freshly mixed organic fertilizer compound had outstanding properties
including C/N ratio of 11.88, nitrogen content of 2.58%, high content of
total organic matter of 55.17%, and high macronutrients and
micronutrients. The number of harmful bacteria was under threshold limit
to meet the criteria of the organic fertilizer. Using a freshly mixed organic
fertilizer alone or in combination with lactic acid bacteria application
effectively improved the characteristics of salt-affected soil, especially
considerably increased growth and yield of rice.

TOM TAT

Nghién ciru nham danh gia hiéu qua phan hitu co twoi phoi trén tir béo
hoa ddu va cdc vét liéu hitu co khdc 1én ddc tinh héa va sinh hoc dat, sinh
truecng va ndng sudt lia trén nén ddat nhiém man & diéu kién nha ludi. Thi
nghiém dwoc bé tri theo thé thirc hoan toan ngdu nhién gom 8 nghiém
thire va 3 1ap lai. Két qua nghién ciru cho thdy béo hoa déau va cdc vit liéu
hitu co khdc ¢é sw da dang vé dinh dwdong da trung va vi heong va dép
vng dwgc yéu cau san xudt phan hitu co. Phan hitu co phéi tron twoi duwoc
san xudt ¢é ddc tinh néi bat nhue tylé C/N 11,88, ham luong dam 2,58%;
ham liwong chdt hitu co tong s6 55,17%; va ham lwong chat dinh dwdng
da vi heong cao va mdt s6 vi khudn cé hai ¢ mire cho phép. Sir dung phdn
hitu co phoi trén twoi riéng 1é hodc két hop véi dung dich vi khuan acid
lactic cai thién hiéu qua Vvé cdc ddac tinh dat nhiém mdan, ddc biét gia tang
hiéu qud sinh truéng va ndang sudt cdy hia trén nén dit nhiém man.
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1. GIOI THIEU

Canh tac nong nghiép dugc dinh hudng phat
trién san xuat san pham chat lugng cao, bén viing,
thich ing vé6i bién d6i khi hau va dap mg tiéu chuan
xuét khau dang dugc khuyén khich thyc hanh (Toan
et al., 2019). Ung dung phéan hiru co dong vai tro
then chdt dap tmg xu huéng nay vi nhiéu loi ich ma
phan hiru co mang lai nhu chira ham luong chét dinh
dudng da luong, trung luong va vi luong cao, gitp
duy tri va cin bang sic khoe dat cung Cap nang
lwong cho vi sinh vat dat phat trién, giam thiéu viéc
lam dung phan bon héa hoc va chi phi san xuét
(Shaji et al., 2021). Phan hitu co c6 thé dugc san
Xuit tir phu phé pham néng nghiép, phan dong vat
varac thai hiru co nong ho (Toan etal., 2019). Ngoai
ra, béo hoa déu dwoc st dung rong rii trong san Xuét
néng nghiép nhu phan bon hitu co, sinh hoc baoi vi
n6 gitp cai thién cac dic tinh 1y - hoa - sinh hoc dat
cling nhur gia tang sinh truong va nang suét cy trong
(Ram et al., 1994; Sharma et al., 1999; Raja et al.,
2012). Mat khac, cdy la la cdy trong chu luc & ving
ddng bang song Ciru Long, nhung canh tic lta &
ving dang phai d6i mat véi nhitng hau qua do tac
dong cua bién ddi khi hau, dan dén mot luong lon
dién tich trong lta bi nhiém man. Vi vay, can c6 bién
phap ky thuat giup giam tac dong bat loi cua dat
nhiém man, dic biét st dung phan hitu co va vi
khuan c6 lgi 1a mot trong nhitng bién phap mang lai
hiéu qua cao va déap tng theo dinh hudng phat trién
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néng nghiép cua Viét Nam (Puong & Nghia, 2020;
Haque, 2021). Do d6, nghién ctru nay tap trung vao
viéc st dung phén hiru co phol tron tuoi c6 ngudn
géc tir béo hoa dau va mot sé vat liéu hiru co khac
nhu b ca phé, vo trimg, xi than t6 ong, phan bo va
16ng vii nham tan dung nguon rac thai hitu co nong
ho, han ché 6 nhidm moéi trudng, dong thai, cai thién
ddc tinh dat nhiém man, gia tang sinh truong va phat
trién cay laa trén nén dat nhiém man, huéng téi san
Xuit nong nghiép bén viing dang 1a van dé cap bach.
Tuy nhién, cac nghién ctru V& Viéc tao ra mot dang
phan bén hitu co twoi tir béo hoa dau va mét sé phu
phé phim nong nghiép khac nhu ba ca phé, vo tring,
xi than té ong, phan bo va 16ng vii két hop voi sir
dung ché pham vi khuan acid lactic trong cai thién
dic tinh dat nhidm min, sinh truéng va ning suat lua
van con han ché, do do, nghién ciru nay duoc thuc
hién nham muc tiéu danh gi4 hiéu qua ciia phan hitu
co tuoi tir béo hoa dau va phu phé pham néng nghiép
khac 1én dic tinh dat nhidm man, sinh truong va
nang suat laa & diéu kién nha ludi.

2. PHUONG PHAP NGHIEN CUU

2.1. Tao ngudn phan hiru co phdi tron twoi

2.1.1. Nguon vat liéu hifu co

Ngudn vat liéu duoc sir dung trong nghién ciru
gom béo hoa dau, bi ca phé, vo trimg, Xi than, phan
bo va 16ng vil. Thong tin co ban vé cac ngudn vat
liéu hitu co nay dugc trinh bay ¢ Bang 1.

Bang 1. Nguén vit li¢u sir dung va phwong phap xir Iy

STT Nguon vit liéu Dia diém thu thap

Phwong phap xir ly

Phong thi nghi¢m Sinh hoc Dét, Bo
mon Khoa hoc Pat, Khoa Nong
nghi¢p, Truong Pai hoc Can Tho

1 Beéo hoa dau

Béo hoa dau duoc rira va siy kho, cudi
cung trdn deu, dicu chinh dat am do 40%

Ba ca phé dugc thu thap tur cac quan

Ba ca phé dugc sfiy kho, tron déu va diéu

2 Bacaphe ca phé & thanh phé Cin Tho chinh d6 Am dat 40%

3 Vo trimg Vo6 trimg dugce thu thap tir co s& ap Vo trimg dugc say kho, nghién min va
trung ¢ thanh pho Can Tho dicu chinh am d6 dat 40%

4 Xithan Xi than dugce thu thap tir quan an ¢ Xi‘ than duoc say kho, nghién min va diéu
thanh ph6 Can Tho chinh am d6 dat 40%

5 Phinbo Phan bo duge thu thip ti trang trai Phin bo duge sdy kho, nghién min va diéu
nudi bo ¢ thanh phd Can Tho chinh am d6 dat 40%

6 R - Long vii dwoc thu thap tir co s ché Long ga dugc rira, sy kho, cit thanh doan

Long vii

bién ga & thanh phd Can Tho

2 cm, cudi cing diéu chinh 4m do dat 40%

2.1.2. Phdn tich thanh phan héa hoc ciia nguon
vat liéu hitu co

Tt ca cac ngudn vat liéu hitu co dugc phan tich
thanh phan héa hoc gom d6 am, pH, EC, chat hiu
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co tdng sb, carbon hiru co téng s6, dam, lan, kali
tong s6, CaO, MgO, Na,O. Ngoai ra, xi than dugc
phén tich ham luong kim loai nang nhu Pb, Cd, Cu
va Zn. Phuong phap phan tich thanh phan héa hoc
clia cac mau hiru co dugc trinh bay trong Bang 2.
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Bing 2. Phwong phap phan tich thanh phin héa hoc ciia cic ngudn vat liéu hiru co

STT Chi tiéu Phwong phap

Tham khao

Phuong phap sy kho dén khoi lwong khong d6i bang may

1 Doam phan tich 4m d6 hong ngoai
H va EC duogc xac dinh lan Iugt bang may 744 pH Meter-

2 PH,EC K/Ietrohm va EC Schott model 960 o i Sonmez et al. (2008)

3 Qhét hiru co Qhét hiru co tong s,(‘) dugce xac dinh dwa trén carbon hiru co Nelson and Sommer
tong soO tong s0 x 1,8 (hé so chuyén d6i) (1982)

4 Carbon hitu Mau duoc xu ly bang hon hop K2Cr207 va H,SO4 dam dac, Nelson and Sommer
co tong so sau d6 chuan do K>Cr,O7 du bang FeSO,4 0,5 M (1982)

5 Dam tong s6  Phuong phap Kjeldahl, mau duoc xir Iy bang hdn hop K»S04, Keeney and Nelson
(N) CuSO, va Se (ty 1¢ 100:10:1) (1982)
Lén téng s Mau dugce xir ly bang hon hop H2SO4 ddm déc va HC1O4, Sau

6 (P0) d6 ham luong lan téng sé dwoc x4c dinh theo phuong phap  Olsenetal. (1982)

molypdate & bude song 880 nm bang may do quang phd

Kali tong s6

Mau duoc xir ly ban7g hoq hop H2SO,4 dam dac va HCIOy, sau
d6 ham lugng kali tong so dugce xac dinh theo phuong phap

Bascomb (1964)

(K:0) quang phd hap thu nguyén tir
Ca0, MgO va Mau du‘qc trich véi Baglz 0,1 M,’sau.do ham lugng CaO,’ Sumner and Miller
8 MgO va NayO trong mau dugc xac dinh theo phuong phap
Na>O 21 A A Lo (1996)
quang pho hap thu nguyén tir
Zn. Cu. Pb. va Mau dugc trich véi HNO3 0,43 M, sau d6 ham lugng Zn, Cu,
9 c d, T Pb va Cd trong mau duoc xic dinh theo phuong phap quang ~ Houba et al. (1995)

phé hap thu nguyén tir

2.1.3. Tao phdn hitu co phéi trén tioi

Sau ngudn vat liéu hitu co gdm béo hoa déu, ba
ca phé, vo trang, xi than, phan bo va long vii dugc
phdi tron theo ty 18 giéng nhau tinh theo khéi luong
kho. Han hop nay dugc sir dung truc tiép cho ciy
trong. Céac dic tinh cua phan hitu co phéi tron tuoi
dugc kiém tra bao gom (1) déc tinh hoa hoc: pH, EC,
carbon hitu co tong s6, dam tong sb, lan tong sd
(P20s), kali tong sé (K,0), CaO, MgO, Cu, Zn, Pb,
va Cd (phuong phap phén tich ¢ Bang 2); va (2) dac
tinh sinh hoC cua phén hiru co: mat so vi khuan tong,
nam téng, vi khuan ¢ dinh dam duoc danh gia dya
vao khuan lac lan luot trén méi truong Tryptone
Soya Broth Agar (TSA), Potato Dextrose Agar
(PDA) va Burk Agar (Wilson & Khnight, 1952;
Mehta & Nautiyal, 2001; Park el al., 2005); vi khuan
¢6 hai gém Escherichia coli (Ecoli), Coliform,
Samonella, Shigella. Ecoli va Coliform dugc xac
dinh theo phuong phap MPN (Thudc, 2006).
Salmonella va Shigella duoc xac dinh dya vao
khuan lac xuat hién trén méi truong Salmonella
Shigella Agar (SS Agar) (Taylor & Harris, 1965).
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2.2. Panh gia hi¢u qui phin hiru co phdi
tron twoi Ién dic tinh dat, sinh truéng va
ning suat lia trén nén dat nhiém man
trong dieu kién nha lwoi

2.2.1. Nguon phdn hitu co phéi tron tuoi

Ngudn phén hitu co phdi trén twoi dugc chuan bi
theo phuong phap nhu ¢ Muc 2.1.

2.2.2. Nguon vi khudn acid lactic

Ngudn vi khuén acid lactic (LAB) dugc chuan bi
tor nudc vo gao va sitia theo David et al. (2013).
Trude hét, gao lut va nude sbéi dé ngudi dugc cho
vao thau nhya véi ty 1€ 1:3 (w/w), G trong 24 gio.
Tiép theo, phan nudc vo gao ¢ phia trén ¢ mui chua
nhe duogc thu thap va chuyén vao lo thay tinh. Sau
do, slra tuoi dugc cho vao binh thuy tinh voi ty 1€
1:1 (v/v). Bay miéng binh bang vai mun, dé yén & vi
tri thoang mat, tranh anh sang chiéu tryc tiép. Sau 3-
5 ngay, LAB dugc nhan 1én va chra trong dung dich
long. LAB duoc thu hoach bang cach thu dung dich
I6ng nam phia dudi I6p van sita. Cudi cing, dung
dich LAB duoc bao quan trong ta lanh hoac ti mat
dé sir dung.



Tap chi Khoa hoc Trirong Pai hoc Can Tho

2.2.3. Pat thi nghiém

Mau dét dung trong thi nghiém dwoc thu thap tir
nén dit lta tom tai thi trdn Thoi Binh, huyén Théi
Binh, tinh Ca Mau. D4t duoc rera man béng nudc
voi, dit dugc cay dao, suc bun, sau d6 dé bun ling
Xuéng, thao nudc ra, sau do, nude voi dugc b sung
vao va quy trinh nay dwoc lap lai 4 1an dé dat gia tri
EC dit = 3,06 mS.cm™. Bit duoc chira trong chau
nhya (duong kinh x chiéu cao =30 cm x 30 cm) véi
khéi lugng 1a 4,0 kg/chau (khéi lugng kho). Sau do,
nude duge cho vao dat chidu cao 2 cm tinh tir mat
dat, riéng nghiém thirc co vi khuan acid lactic
(nghiém thtrc 6, 7 va 8) thi dung dich vi khuan duoc
b6 sung vao trong dat dau vu voi mat s6 0,7.104
CFU/g dat kho.

2.2.4. Gidng lia thi nghiém

Gidng lta str dung trong thi nghiém 1a gidng lua
cao san ngin ngay OM4900 c6 thoi gian sinh truéng
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tr 95-100 ngay, cé kha nang chiu ngap ung mot
phan (50-60 cm), chiu man 1én dén 4,0%o va ning
suit 5-7 tin/ha (Vién Lua Dong bang séng Cuu
Long, 2012). Hat Iha dugc dat trén dia petri chua
gidy loc va bd sung 10 mL nudc khir khoang dé tao
am d¢. Pia petri chua hat laa duge dé yén trong tdi
& diéu kién phong thi nghiém, khi hat nay mam
khoang 1 cm tién hanh gieo vao dét trong chau da
duogc chuan bi sdn voi mat do gieo sa 10 cay/chau,
sau do tuyén chon lai con 5 cay/chau sau 10 ngay
sau khi gieo hat.

2.2.5. Bo tri thi nghiém

Thi nghiém duoc bd tri mot vy trong nha ludi
cia Bo mon Khoa hoc Pat, Khoa Nong nghiép,
Trudng Pai hoc Can Tho, theo thé thirc hoan toan
ngau nhién gdm 8 nghiém thic va 3 1ap lai (mdi
chau 1a mot Ian 13p lai) (Bang 3).

Bang 3. Biang md ta cac nghiém thirc trong thi nghiém

NT  Tén nghiém thirc M0 ta Viét tat
NT1 Bdi ching Khong sir dung phan bon bC
Bon phan NPK theo khuyén cao 90N-60P,0s-30K,0 NPK+GYPSU
NT2 NPK+Gypsum dugc chia thanh 3 1an bon vao 10, 20 va 40 ngay sau khi M (dbi ching
sa (NSKS) va gypsum (5 tan/ha) vao 1 ngay truéc khisa  duong)
Bén phan NPK theo khuyén cdo 90N-60P,0s-30K,0
NT3 NPK+Thabéo dugc chia thanh 3 14n bon vao 10, 20 va 40 NSKS vatha  NPK+TB
béo trén mit nude (2 tin/ha) vao 1 NSKS
NT4 Phan hiruco phdi  Bon 16t phan hiru co phoi tron twoi (5% khoi lugng dat PHCT
tron tuwoi kho6/chu) vao thoi diém 1 ngay trudc khi sa (w/w)
X 8 g Ba ca phé (5% khoi luong dat kho/chau) dugc bon vao 5,
NTS  Bd caphe 10, 15?20 (va 25 NSKS (vgv/w), mdi lin gén 1% BCP
NTE Vi khuan acid Chung vi khuan acid lactic (0,7.10* CFU/g dat khé) vao 0 VK
lactic NSKS va 30 NSKS i i i
A1 <. Bon 16t phan hiru co phdi tron tuoi (5% khoi lwong dat
- fr};i“tgﬁflfﬁ‘;’;n kho/chiu) vio | ngly trucc khi sa; vi khuan acid lactic o
acid lactic (0,7.10* CFU/g dat kho) duoc bo sung vao 2 thoi diem 0
NSKS va 30 NSKS
Bi ca phé (5% khdi lugng dat kho/chau) duoc bon vao 5,
NTg Bd caphétvi 10, 15, 20 va 25 NSKS (w/w), mdi lan bon 1%; vi khuan BCP+VK

acid lactic (0,7.10* CFU/g dat kh6) dugc bo sung vao 2
thoi diém 0 NSKS va 30 NSKS

Nudéc trong chau thi nghiém duoc quan ly theo Pepper and Gerba (2004). Muoi gram dat (khoi
phuong phép kho ngp xen k& véi chicu cao muc lugng kho) dugc chuyén vao chai Schott duran 250

khuén acid lactic

nudc ban dau 5 cm. Co dai va siu hai dugc quan ly
bang phuong phap thu cong nhu 1am c6 va bat sau
bang tay. Nghiém thirc str dung phan héa hoc va bon
cong thirc phan N: P2Os: KO =90: 60: 30 duoc chia
thanh 3 14n bon vao 10, 20 va 40 NSKS.

2.2.6. Chi tiéu theo doi

- Mat s6 vi khudn tong trong ddt: Mat s6 vi khuén
tong trong dat dugc xac dinh theo phuong phap
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mL chaa 90 mL dung dich buffer phosphate (thanh
phan 1 L buffer phosphate gom 23,99 g NaH,PO, va
15,59 g Na;HPO, trong 1 L nuéc khir khoang), lac
trén may lic ngang véi toc do 150 vong/phut, trong
1 gio. Sau dé, dung dich dat dugc pha lodng theo
day nong d6 khac nhau (hé sé 10), tiép theo, 50 pL
dung dich dét sau pha loing dugc trai 1én dia petri
chira méi truong TSA. Cac dia petri dugc u trong ta



Tap chi Khoa hoc Trirong Pai hoc Can Tho

1 & 30°C trong 3 ngay. Cudi cing, mat sb vi khuén
dugc xac dinh thong qua s lwong khuan lac xuét
hién trén dia petri. Thanh phan 1 L méi truong TSA
gom 30 g Tryptose Soybean Broth va 15 g agar pha
trong 1 L nuéc cat.

pH va EC dat: pH va EC dét dugc xac dinh vao
0, 30, 60 va 90 NSKS. Dat dugc trich véi nuéc cét
(ty 1€ 1:2,5), dung dich duoc chua trong Falcon 50
mL, lic trén may lic ngang véi téc do 120
vong/pht, trong 2 gid, sau do ly tim & véi toe do
2000 vong/phut, trong 3 phut. Cudi cing, pH va EC
dat duoc do lan luot bang may 744 pH Meter-
Metrohm (Thuy Si) va EC Schott model 960 (Buc).

Mt sé vi khudn ¢ dinh dam néi sinh trong la
Iiia: Mat sb vi khuan c6 dinh dam néi sinh trong 14
Iua dugc xac dinh vao 30, 60, 90 NSKS trén moéi
truong Burk (Wilson & Knight, 1952). Thanh phan
mdi truong Burk trong 1 L dung dich gdm 10 g
Glucose; 0,41 g KH,PO4; 0,7 g Ko:HPO4; 0,1 g
CaCl;; 01 g MgSO4.7HO; 25 ppm
Na;Mo004.2H,0; 25 ppm H3POs3 15 ppm
FeS04.7H,0 va 15 g Bacto agar, hiéu chinh pH moi
truong vé pH 7. Cach thyc hién nhu sau: 1 g mau l4
tuoi dwoc rira sach bang nuéc cat, tiét tring bé mat
vé6i cdn 96% trong 3 phut, hypochloride 1% trong 3
phut, hydrogen peroxide 3% trong 3 phut, sau do,
rira lai voi nuoc cat vo tring 4 1an. Tiép theo, mau
1a dwoc nghién min va chuyén vao 6ng nghiém chira
buffer phosphate tiét trung vai ty 1€ 1:10 (w/v). Sau
d6, mau duoc lac trén may lac ngang véi toe do 160
vong/phut trong 1 gid. Dung dich mau duoc pha
loéing thanh cac ndng do pha lodng khac nhau (hé s6
pha lodng 10). Sau d6, 50 pL dung dich sau pha
lodng duoc trai 1én dia petri chira méi truong Burk.
Pia petri dugc u trong tu G ¢ 30°C trong 3 ngay.
Cubi cing, mat s6 vi khuan cb dinh dam néi sinh
trong 14 duoc xac dinh thong qua sé lwong khuan lac
Xuét hién trén dia petri.

Chi tiéu vé sinh truong, thanh phan ning sudt va
néng sudt lia: Chi tiéu vé sinh truong, thanh phan
ning suit va ning suat lua bao gom (1) chiéu cao
cay lta (cm) duoc do tir géc dén chot 14 cao nhat &
tirng chau va dugc thu thap vao cac thoi diém 30, 60
va 90 NSKS; (2) s6 14 Ita/chau 1a dém tong sb 14 lta
ctia mdi chau vao thoi diém 30, 60 va 90 NSKS; (3)
chidu dai bong dugc ghi nhan vao thoi diém thu
hoach lta, chiéu dai bong duoc tinh tir d6t ¢ bong
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dén dau mut bong thuc hign bing cach do nglu

nhién 3 bong cho moi chau thi nghiém; va (4) khoi

luong hat chac/chau dpoc tinh bang cg’lgh can khoi

luong tat ca cac hat chac/chau va quy vé am d6 14%.
2.3. Phan tich s6 liéu

S liéu duoc phan tich ANOVA va kiém dinh
Duncan bang phan mém SPSS 22.0.

3. KET QUA VA THAO LUAN

3.1. Pac tinh héa hgc cia cac vit liéu hiru co

Bang 4 cho thay do 4m cua cac vat liéu hiru co
dao dong trong khoang tir 1,60 dén 92,0%, vi vay
chung c6 thé bo sung cho nhau khi phdi tron dé san
XUt phan hitu co. pH va EC ctia cac vat ligu hiru co
lan luot dao dong trong khoang 6,15-8,82 va 1,09-
6,73 mS.cm™, do d6 hau hét vat liéu hiru co c6 pH
va EC dap tng tiéu chudn vé pH cta phan hiru co la
pH 6-8 (Bo Nong nghiép va Phat trién Nong thon,
2002). Ngoai ra, EC trong cac vat liéu httu co kha
cao, dac biét 1a bi ca phé va phan bo c¢6 EC 1an luot
dat 6,73 va 8,07 mS.cm™, diéu nay cho thdy trong
hai vt liéu nay c6 dinh dudng hoa tan cao. Chat hitu
co tong s6 va ty 1& C/N cua cac vt lidu hitu co 1an
lugt dao dong trong khoang 2,74-81,1% va 2,43-
21,7%, trong do6 ba ca phé co chat hitu co tong sd
cao nhat, dat 81,1%, tiép theo 1a 16ng vii va phan bo
dat hon 30,0%, cac vat liéu hitu co con lai c6 chat
hitu co tdng s trong khoang 2,71-13,8%. Mit khac,
Xi than, ba ca phé, phan bo va béo hoa dau co ty Ié
C/N dao dong 10,7-21,7, cao hon ty 1€ C/N & vo
trang va 16ng vii dat lan luot 2,43 va 3,39. Hau hét
cac vat lidu hitu co c6 carbon hiru co tong s6 va ty
16 C/N dudi 30, do d6 chiing c6 thé dugc bon truc
tiép cho cay trong dudi dang phan hitu co phdi tron
tuoi (Watson et al., 2002). Ngoai ra, tit ca cc vat
liéu hitu co 6 ham lugng cac yéu t dinh dudng da,
trung va vi lugng cao géom N, P,Os, K,0, CaO, MgO
va NayO 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%. Trong d6, 1ong vii va vo
trang lan luot c6 ham lwong dam téng sé va CaO
cao nhat, phan bo c6 ham lugng 1an tong s6 va MgO
cao nhit va xi than c6 ham luong kali tng sb va
Na;O cao nhat. Tém lai, cac vat liéu hiru co c6 chira
da dang cac nguyén t6 dinh dudng can thiét cho dt
va cay trong cling nhu ham Iuong chat dinh _dudng
cao khi phol tron lai véi nhau trong san XUét phéan
hiru co tuoi.
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Vit liéu hitu co

Dic tinh Béo hoa dau__ Ba ca phé_ Vo tring_ Longga  Phanbo_ Xi than
D6 am (%) 92,0 28,0 21,4 13,8 34,4 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
Chat hitu co tong s6 (%) 13,8 81,14 5,31 55,2 39,4 2,74
Carbon hitu co tong s6 (%) 7,68 45,1 2,95 30,7 21,9 1,52
N (%) 0,72 2,99 0,87 12,6 1,63 0,07
CIN 10,7 15,1 3,39 2,43 13,44 21,7
P,0s (%) 0,27 0,52 0,36 0,40 1,80 0,35
K20 (%) 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
NaO (%) 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™) - - - - - 24,6
Zn (mg.kg™?) - - - - - 119,8

Bén canh d6, xi than c6 chira ham lugng cao cac
kim loai ning nhu Pb (0,55 mgkg?), Cd (0,46
mg.kg™), Cu (24,6 mg.kg™) va Zn (119,8 mgkg™),
nhung hau hét thap hon ngudng cho phép (Bo Nong
nghiép va Phat trién Nong thon, 2019). Nhu véy, cac
vat liéu hiru co gdm béo hoa dau, ba ca phé, vo
trimg, 16ng ga, phan bo va xi than c¢6 ham luong chit
dinh dudng cao cling nhu ¢6 su da dang cac yéu t6
dinh dudng da, trung va vi lugng, do do, co thé dung
lam nguyén liéu phol tron dé tao dang phan hiru co
chat lugng cao cho dét va cay trong.

3.2. Pac tinh hoa hgc va sinh hoc cia phian
hitu co phoi tron twoi
3.2.1. Pac tinh héa hoc

Bang 5 cho thiy pH va EC cua phan hitu co phdi
tron tuoi 1an luot dat 7,52 va 2,89 mS.cm™, do d6
phii hop cho sinh trudng va phat trién cia cay trong
(Hemidat et al., 2018; Brinton, 2000). Phén hiru co
phéi trén twoi ¢ ham lugng carbon hitu co tong sd
(dat 30,7%) va cac yéu té dinh dudng da vi luong &
muc kha cao, dao dong trong khoang 0,61-12,2%.
Ham lugng chit hitu co téng s6 dat 55,2%, cao hon
s0 v6i tiéu chuin vé ham luong chét hitu co tong sb
trong phan hitu co cua Duc (BioAbfV) yéu cdu dao
dong trong khoang 15,0-45,0%, ciing nhu cao hon
s0 v6i cac nghién ctru vé san xuat phan hitu co trudc
day cho thay ham luong chit hitu co tong sb trong
phan hitu co tir 19,0 dén 42,0% (Hemidat et al.,
2018). Mat khac, phan hiru co phéi tron twoi cé ty 1&
C/N dat 11,88, dap tmg tiéu chuan vé ty 1& C/N trong
phan hitu co (ty 1& C/N < 20), do d6 n6 c6 thé mang
lai hiéu qua tirc thoi khong gy hién tugng bat dong
dinh dudng, dic biét 1a dam trong dét nén cy trong
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¢6 thé hap thu nhanh chong va hiéu qua (Leblanc et
al., 2007). Tuy nhién, ham lugng dam (N) dat 2,58%
thap hon so véi tiéu chuan ham luong dam trong
phén hitu co 1a cao hon 3,0% (Chowdhury et al.,
2014).

Bing 5. Pic tinh héa hoc ciia phan hitu co phoi

tron twoi
STT Dac tinh héa hoc Gia tri
1 pH 7,52
2  EC(mS.cm?) 2,89
3 Chét hitu co tong sb (%) 55,17
4 Carbon hitu co tong sb (%) 30,65
5 N(%) 2,58
6 CIN 11,88
7 P20s (%) 0,67
8 KO (%) 0,90
9  CaO (%) 12,2
10  MgO (%) 1,34
11 NaO (%) 0,61
12 Pb(mg.kg?) -
13 Cd (mg.kg?) -
14 Cu(mg.kg?) -
15 Zn (mg.kg?) -

Ham luong cua cac kim loai nang gébm Pb, Cd,
Cu va Zn khong tim thiy trong phan hiru co phdi
tron tuoi didu nay c6 thé 1a do ham lwong cac kim
loai nang & mirc thip, do dé, an toan cho viéc bon
vao dét cho cdy trong. Tom lai, phan hitu co phdi
tron tuoi 6 ham luong chat dinh dudng dap g tiéu
chuan vé phan hiru co, do do6 co thé bd sung céac yéu
t6 dinh dudng thiét yéu hiéu qua cho sy tang trudng
ctia cay trong (Bo Nong nghiép va Phat trién Néong
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thon, 2002). Két qua nghién ctru nay phii hop Vi
nghién ctru truée ddy cho thdy phan hitu co chua
ham luong chat dinh dudng cao, dic biét kha niang
phan giai kim loai niang caa phéan hitu co phdi tron
tuoi trong nghién ctru nay hiéu qua cao hon so vai
nghién ciru trude day (Hamidat et al., 2018).

3.2.2. Pac tinh sinh hoc

Hinh 1 cho thdy mat s vi khuan tong va nim
tong trong phan huu co phdi tron tuoi lan luot dat
7,08 logio CFU.g! chat kho va 4,23 logio CFU. gt
chat kho, trong do mat s vi khuan c¢b dinh dam dat
5,02 logio CFU.g! chit kho. Diéu nay cé thé 1a do
béo hoa dau 1a ngudn chira vi khuan ¢é dinh dam
cao nén di cung cip cho phéan hiru co phdi tron twoi
mot luong dang ké vi khuan ¢é dinh dam va diéu
kién thuan loi gdm dinh dudng, 4m d9,... cho vi sinh
vt sinh truéng va phat trién. Tuy nhién, mat 6 vi
khuan tong va vi khuan c6 dinh dam thap hon so véi
nghién ctu cta Phibunwatthanawong and Riddech
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(2019) cho thdy mat s6 vi khuan tong va vi khuan ¢
dinh dam lan luot dao dong trong khoang 9,05-9,99
logio CFU.mL™ va 5,25-7,25 logio CFU.mL?, diéu
d6 c6 thé 1a do vi sinh vat trong phéan hitu co phdi
tron twoi chua dii thoi gian dé phét trién gia tang mat
s6 (Shinohara et al., 2011; Verma & Verma, 2012;
Phibunwatthanawong & Riddech, 2019).

Mat khac, E.coli va Coliform dugc phat hién
trong phan hiru co phdi tron tuoi voi mat sé lan luot
dat 2,7 va 6,01 logio CFU.g chit kho. Samonella
va Shingella khong dugc phat hién trong phan hiru
co phdi tron twoi nay. Nhu vay, mat sb vi khuan co
hai trong phan hiru co phdi tron tuwoi thdp hon gidi
han cho phép cua tiéu chuan vé chat lugng phan hitu
co (B Nong nghiép va Phat trién Nong thon, 2019).
Nhu vy, phan hiru co phdi tron tuoi chira mat s vi
khuan ¢ dinh dam & mirc twong ddi cao va vi khuan
¢6 hai & mirc cho phép, do d6 né ¢ thé dugc sir dung
dé b6 sung truc tiép cho cay trong.

8 7,08

% 6,01

5 6 5,02

5 4,23

iy 4 -

E‘)o \ % 0,0 0,0
§ Vikhudn Nimténg Vikhuin E.coli  Coliform Samonella Shingella
& tong cb dinh

= dam

Vi sinh véat

Hinh 1. Dic tinh sinh hoc ciia phan hitu co phdi trn twoi thanh pham

3.3. Higu qué ciza phan hiru co' phdi tron twoi
Ién mit so vi khuan tong, pH va EC
trong dat nhiém man é nha lwéi

Mat s6 vi khudn tong trong dat cia cac nghiém
thirc thi nghiém qua cac thoi diém thu mau duoc
trinh bay & Hinh 2, mat s6 vi khuan c6 xu huéng gia
tang, va dat cao nhit ¢ 2 thoi diém thu mau 1a 30
NSKS (nghiém thuc PHCT+VK, PHCT, NPK+TB,
BCP va VK) va 60 NSKS (NPK+GYPSUM,
BCP+VK va BC) véi mat sb lan luot dao dong 6,60-
7,02 logie CFU.g! dat kho va 6,23-6,64 logio
CFU.g* dat kho. Nghiém thite PHCT+VK c6 mat s6
vi khuan trong dt cao nhét & tat ca cac giai doan thu
mau, mat s cao nhét dat 7,02 logio CFU.g™ dat kho
vao 30 NSKS. Tiép theo, nghiém thuc bd sung
PHCT va NPK+TB lan luot dat mat s cao nhét 6,87
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va 6,68 logio CFU.g dét kho (30 NSKS). Nghiém
thirc PC c¢6 mat s6 vi khuan trong dit thdp nhat &
cac giai doan thu mau dao dong (p < 0,05). Nhur vay,
nghi¢m thirc PHCT+VK va PHCT gitip gia tang mét
s6 vi khuan trong dét hiéu qua nhat. Didu nay co thé
1a do phan hitu co phol tron tuoi c6 sy da dang chét
dinh dudng ciing nhu ham lugng chat dinh dudng
cao, dic biét 1a ham luong chét hitu co cao, do d6
cung cap hiéu qua ngudn carbon va dinh dudng cho
su ting truong cua vi khuan trong dat. Bén canh do,
viéc bo sung vi khuan acid lactic két hop phan hiru
co phdi tron twoi tao diéu kién thuan loi dé vi khuan
acid lactic gia ting mat sb, dong thoi kich thich
nhom vi sinh vét ¢6 lgi khac phat trién dé phan giai
chit hitu co va phong thich khoéang da, trung va vi
lwong cho dat dé cay trong hap thu (Lamont et al.,
2017).
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Hinh 2. Mt s6 vi khuin trong dét ciia cac nghiém thirc thi nghiém trong nha luéi

Ghi chii: PC: Nghiém thire ddi chitng dm; NPK+GYPSUM: Nghiém thirc bén phdn NPK va Gypsum; NPK+TB: Nghiém
thirc bon phdn NPK va thd béo trén bé mat; PHCT: Nghiém thitc bon phdn hitu co phdi trén twoi; BCP: Nghiém thiic
bon b ca phé; VK: Nghiém thirc ching vi khudn acid lactic; PHCT+VK: Nghiém thitc bén phan hitu co phdi trén tioi
va vi khudn acid lactic; BCP+VK: Nghiém thite bén ba ca phé va vi khudn acid lactic

Ngoai ra, pH va EC dét cia cac nghiém thic
duoc trinh bay trong Bang 6 cho thiy pH dét c6 xu
huéng gia ting qua cac giai doan ting trudng cua
cay laa. Hau hét cac nghiém thirc thi nghiém c6 pH
cao nhét ¢ giai doan 90 NSKS véi pH dit dao dong
trong khoang 6,74-7,31. Cac giai doan thu mau con
(30 va 60 NSKS) pH dit trong khoang 5,67-7,21.
Nhu vy, tat ca cac nghiém thirc c6 pH dat phu hop
cho cay ltia sinh trudng va phat trién trong diéu kign
man (Kihoro et al., 2013; Syed et al., 2018). Ngoai
ra, & da sb cac thoi diém thu mau, ngoai trir ngay 90,
hau hét cac nghiém thirc xir Iy dat man véi cac bién
phap khac nhau giup gia ting pH dat so véi nghiém
thirc d6i chimg 4m, dic biét 1a nghiém thic bon
BCP+VK cho pH dit & 30 va 60 NSKS lan luot 1a
7,02 va 6,89, cao nhét va khac biét y nghia théng ké
khi so véi nghiém thirc déi chimg 4m 1an luot dat
6,57 va 5,95. Mit khac, EC trong dat twong quan
chat ch& véi ham lugng cac yéu t6 dinh dudng gom
K*, Ca®, Mg?" va/hoic Na* trong dit, do d6 EC
trong dat cao c6 thé 1a do ham lugng cao cua cac yéu
t6 dinh dudng khoang da luong trong dat nhu K*,
Ca?*, Mg?* hoic sy gia ting ctia Na* 1a yéu té chu
yéu gay ra su bat loi man cho cay la. EC dét cua
cac nghiém thirc thi nghiém c6 xu huéng giam qua
cac giai doan tang trudng cla ciy lua va vao thoi
diém thu hoach, EC trong dét cua cac nghiém thirc
dao dong tir 1,15-2,16 mS.cm™ va an toan cho sinh
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truong cua cidy laa. Nghiém thuc PC am va
PHCT+VK c6 EC trong dit cao nhét ¢ hau hét cac
giai doan thu mau (30, 60, 90 NSKS), diéu nay co
thé 1a do ham luong Na* trong dt cao & nghiém thirc
dbi ching am, trong khi nghiém thic bén
PHCT+VK c6 thé da bo sung thém céac ion hoa tan
chinh 1a dinh dudng cho cay trong, do d6 dan dén
EC trong dit cia nghiém thirc nay cao. Tiép theo,
cac nghiém thiee NPK+TB, BCP, VK va BCP+VK
& cac giai doan thu mau (30, 60, 90 NSKS) c6 EC
trong dat dao dong 0,97-1,59 mS.cm™, do do rat
thich hop cho cay Ita sinh truong, phat trién (Syed
et al., 2018). Pac biét, cac nghiém thitc bon PHCT
va PHCT+VK c6 EC trong dét & cac giai doan thu
mau kha cao, v6i gia tri EC cao nhit lan luot dat
1,73-2,16 mS.cm™, 1y do c6 thé 1a ham luong cao
cua cac khoang trong dat gdm K*, Ca?*, Mg?* nho
vao sy hoat dong phén giai ctia vi khuan trong dat,
gitip phén giai cac khoang chat trong dat ciing nhur
chat hiru co duoc bd sung vao dit nhu béo hoa dau
va vt liéu hitu co trong phan hiru co phdi tron tuoi
thanh khoang da lugng cung cap cho cy Ita hap thu
trong diéu kién man (Raja et al., 2012; Jeong et al.,
2016; Shaji et al., 2021). Hau hét cac nghiém thirc
thi nghiém c6 gia tri pH va EC phu hgp cho sinh
trudng va phat trién cia cay lua. Viéc xur ly dat man
bang cac bién phap da giup cai thién pH va gia trj
EC cua dat nhiém man.
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Bing 6. pH va EC dét ciia cac nghiém thire thi nghiém trong nha luéi

Chi tiéu pH EC (mS.cm™)
Ngay sau khi sa (ngay)
Nghiém thirc 0 30 90 0 30 60 90
bC 6,46 6,57° 5,95¢ 7,312 3,06 2,078 1,872 2,09%
NPK+GYPSUM 6,46 6,31¢ 5,67¢ 6,83¢ 3,06 2,022 1,41° 1,91b¢
NPK+TB 6,46 6,47 6,44°¢ 7,05 3,06 0,99¢ 1,18¢ 1,59¢%
PHCT 6,46 7,218 6,63° 6,89 3,06 1,06° 1,53¢ 1,73
BCP 6,46 7,152 6,44¢ 7,26 3,06 0,97¢ 1,154 1,158
VK 6,46 6,67° 6,49¢ 7,24% 3,06 1,01° 1,204 1,45¢
PHCT+VK 6,46 7,052 6,72° 6,74¢ 3,06 1,57° 1,69° 2,162
BCP+VK 6,46 7,028 6,897 7,38 3,06 1,05° 1,164 1,25
F ns * * * ns * * *
CV (%) 4,89 6,04 3,37 34,02 18,95 21,67

Ghi chii: DC: Nghiém thire doi chimg dm; NPK+GYPSUM: Nghiém thirc bén phdn NPK va Gypsum; NPK+TB: Nghiém
thirc bon phdn NPK va tha béo trén bé mat; PHCT: Nghiém thitc bon phdn hitu co phdi trén twoi; BCP: Nghiém thiic
bén ba ca phé; VK: Nghiém thirc ching vi khudn acid lactic; PHCT+VK: Nghiém thizc bén phdn hitu co phoi trén tuoi
va vi khuan acid lactic; BCP+VK: Nghiém thizc bon bé ca phé va vi khuan acid lactic

3.4. Hiéu qua ciia phan hitu co phdi tron twoi
1én mit sb vi khuin cé dinh dam ndi sinh
trong 14 laa, sinh truéng va ning suat laa

3.4.1. Mdt sé vi khudn c6 dinh dam néi sinh

trong la lia

Mat s6 vi khuan cb dinh dam néi sinh trong 14

laa c6 xu huéng 6n dinh qua cac giai doan sinh
truong va phat trién cua cy lua va co su khéac biét
¢6 y nghia thong ké khi so sanh véi nhau (p<0,05)
(Bang 7). Mat s6 vi khuan ¢ dinh dam trong 14 lta
dat cao nhat vao thoi diém 90 NSKS dao dong trong
khoang 5,84-6,76 logie CFU.g?! 14 kho. Nghiém
thae NPK+TB va PHCT c6 mat sb vi khuén cb dinh
dam trong 14 lGa cao nhét, 1an luot dat 6,76 va 6,44
logio CFU.gt 14 kho va khéc biét c6 y nghia thong
ké v&i nhau (p<0,05). Bic biét nghiém thuc bon
NPK+TB gifip cho mat s vi khuan ¢6 dinh dam noi

sinh trong 14 Iia dat cao nhat ¢ tat ca 3 thoi diém thu
mau, nhu vy viéc bon phan NPK cho ciy lta diy
du két hop tha béo hoa dau trén mit nude gitp gia
tang mat s6 vi khuan c¢b dinh dam néi sinh trong 14
lta. Nghiém thirc PHCT+VK, NPK+GYPSUM va
VK c6 mat sé vi khuan ¢6 dinh dam trong 14 lua dao
dong tur 6,13-6,20 logio CFU.g* 14 khé (p > 0,05).
Nghiém thirc DC va BCP+VK c6 mat s6 vi khuan
cd dinh dam trong 14 laa thip nhat va khac biét
khong ¢ y nghia thong ké v6i nhau. Nhur vay, viéc
b6 sung béo hoa dau, vat liéu hitu co va vi khuan
acid lactic gia tang hiéu qua vi khuan c¢6 dinh dam
trong 1a lua, do d6 gop phan gia ting ham lwong
dam, indole acetic acid (IAA), kha ning hip thu
dinh dudng, kich thich sinh truéng va phat trién cua
cay lta (Duangpaeng et al., 2012; Shabanamol et al.,
2020).

Bang 7. Mat s6 vi khuin c6 dinh dam ngi sinh trong 14 lia ciia cac nghiém thirc thi nghiém trong nha luoi

Chi titu Mt s6 vi khuin c6 dinh dam trong l4 lda (1og10 CFU.g" 14 khé)
Ngay sau khi sa (ngay)
Nghiém thirc 60 90
PC 5,64¢ 5,75° 5,84¢
NPK+GYPSUM 6,06° 6,14 6,19°
NPK+TB 6,54 6,43 6,762
PHCT 6,432 6,49° 6,44°
BCP 6,1° 6,14 6,03¢
VK 6,0° 6,11° 6,13
PHCT+VK 6,3 6,42 6,2°
BCP+VK 6,01° 6,12° 5,82
F * *
CV (%) 3,31 3,47 4,62

Ghi chii: DC: Nghiém thire doi chimg dm; NPK+GYPSUM: Nghiém thire bén phdn NPK va Gypsum; NPK+TB: Nghiém
thiec bon phin NPK va tha béo trén bé mat; PHCT: Nghiém thite bon phdn hitu co phoi trén twoi; BCP: Nghiém thirc
bon b ca phé; VK: Nghiém thirc ching vi khudn acid lactic; PHCT+VK: Nghiém thite bon phdn hitu co phéi trén tuwoi
va vi khuan acid lactic; BCP+VK: Nghiém thizc bon bé ca phé va vi khudn acid lactic
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chiéu cao cdy lua va s6 14 Ia/chau qua 1 vu canh tac
i . i N o trén nén dat nhiém man trong nha ludi so voi
Bang 8 trinh bay chiéu cao cay lua va s6 la nghiém thirc bon phan héa hoc NPK+GYPSUM.

3.4.2. Chiéu cao cdy liia va s6 la/chdu

laa/chu cua cac nghiém thirc thi nghiém trong nha  Tém lai, b6 sung phan hiru co phéi tron tuoi, phan
lu6i. Chiéu cao cdy lta ¢6 xu hudng gia tang theo  hir co phéi tron tuoi két hop vi khuan, va bon NPK
cac giai doan sinh trudng cia cay lua va dat cao nhat két hop tha béo hoa dau gia tang hidu qua chiéu cao

vao giai doan 90 NSKS, dao dong trong khoang  cay lua va s6 la lia/chau. Dicu nay c6 thé do phan
45,39-86,89 cm. Nghiém thirc NPK+TB, PHCT va hiru co phdi tron tuoi, vi khuan acid lactic va béo

PHCT+VK c6 chiéu cao cdy laa cao nhat ¢ tit ca hoa dau gop phan gia ting cac yéu t§ dinh dudng

cdc giai doan thu mau va khac bit co y nghta thong  thiét yéu cho cay lia hp thu, dng thai han ché cac
ke so véi nhau (p < 0,05). Tuong tir, S0 14 la/chau  yéy t6 bt loi cua man lén cay lta vi vay gitp cay
cua cac nghiém thtrc thi nghiém c6 xu huéng giam, lta gia tang kha nang chong chiu man ciing nhu sinh

dao dong tir 4 14 dén 77 14 (p < 0,05). Nghiém thic truong va nang sudt (Duangpaeng et al., 2012; Raja
PHCT va PHCT+VK c6 so 14 lta/chiau cao nhat & et al., 2012; Jeong et al., 2016; Shaji et al., 2021).

cac thf’i diém tflu mau, fiaF cao nhét' trong KyhOéng Ngoai ra, vi khuan acid lactic con gitip gia ting
66-80 1. Viéc bo sung ba ca phé va vikhuan ddang  chiéu cao va s6 1a lta hon so véi nghiém thire doi
don l¢ hay ket hop chua cho thay hiéu qua gia tang chung am khi tréng trén nén dat nhiém man.

Bing 8. Chiéu cao ciy lia va s6 14 laa/chiu cia cac nghiém thire thi nghiém trong nha luéi

Chi tiéu Chiéu cao cily liia (cm) S6 14 lia/chéu (13)
Ngay sau khi sa (ngay)
Nghi¢m thirc 30 60 90 30 60 90
bC 29,73 41,13 45,399 11¢ 89 4¢
NPK+GYPSUM 51,17¢ 72,06¢ 73,78¢ 65° 58° 15°
NPK+TB 55,612 78,06 86,89° 66° 544 14be
PHCT 55,42 76,50 79,5¢ 770 74P 30
BCP 37,13¢ 63,06¢ 68,22f 19¢ 18¢ 11¢d
VK 30,27f 47,679 68,81¢" 149 14 6¢
PHCT+VK 52,13 73,67° 81,06° 620 802 302
BCP+VK 40,43¢ 61,72f 69,39¢ 18 20° 10¢
F * * * * * *
CV (%) 23,72 20,33 16,74 65,06 67,97 64,96

Ghi chii: PC: Nghiém thire doi chitng dm; NPK+GYPSUM: Nghiém thirc bén phdn NPK va Gypsum; NPK+TB: Nghiém
thirc bon phdn NPK va tha béo trén bé mat; PHCT: Nghiém thitc bon phdn hitu co phdi trén twoi; BCP: Nghiém thiic
bon ba ca phé; VK: Nghiém thirc ching vi khudn acid lactic; PHCT+VK: Nghiém thitc bén phdn hitu co phdi trén tioi
va vi khudn acid lactic; BCP+VK: Nghiém thizc bon ba ca phé va vi khuan acid lactic

3.4.3. Chiéu dai bong liia kich thich gia ting chiéu dai bong laa, tuy nhién,
viéc bd sung riéng 1¢ vi khuan acid lactic nhung
khong bon phan NPK mic du chua cho thdy hiéu
qua gia tang chiéu dai bong lta so véi nghiém thirc
bon NPK+GYPSUM qua 1 vu canh tac trén nén dt
min trong nha ludi nhung lai cho chiéu dai bong lta
dai hon va khac biét y nghia théng ké (p<0,05) khi
so sanh v&i nghiém thic ddi ching am. Két qua
nghién ctru nay phu hgp véi cac nghién cuu trudc
day cho thiy viéc b sung phan hitu co va vi khuan
acid lactic gop phin gia ting cac chét dinh dudng
gdm da, trung va vi luong cho cdy lua hap thu dic
biét 1a P,Os trong diéu kién man dé gia ting chiéu
dai bong lua (Siavoshi et al., 2011; Uma et al.,
2018).

Chiéu dai bong lua cua cac nghiém thic thi
nghiém dao dong trong khoang 11,17-21,17 cm
(Hinh 3). Nghiém thac PHCT, PHCT+VK,
NPK+TB, BCP+VK va BCP ¢6 chiéu dai bong lta
dai nhét, dao dong 19,17-20,67 cm (p < 0,05), va
khac biét khong c6 y nghia thong ké khi so sanh véi
nhau (p > 0,05). Nghiém thirc BC 4m c6 chiéu dai
bong laa ngan nhat (11,17 cm), tiép theo 1a nghiém
thirc b6 sung VK (14,33 cm) va NPK+GYPSUM
(18,33 cm). Nhu vay, viéc bd sung phan hitu co phbi
tron twoi, bi ca phé don 1¢ hoic két hop véi vi khuan
acid lactic déu gia tang hiéu qua chiéu dai bong lta.
Ngoai ra, tha béo hoa dau két hop bon NPK ciing
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Hinh 3. Chiéu dai bong hia ciia cac nghiém thire thi nghiém trong nha luéi

Ghi chii: DC: Nghiém thire doi chimg dm; NPK+GYPSUM: Nghiém thirc bén phdn NPK va Gypsum,; NPK+TB: Nghiém
thirc bon phdn NPK va tha béo trén bé mat; PHCT: Nghiém thitc bon phdn hivu co phdi trén twoi; BCP: Nghiém thiic
bon ba ca phé; VK: Nghiém thirc ching vi khudn acid lactic; PHCT+VK: Nghiém thite bén phdn hitu co phéi trén tuoi
va vi khudn acid lactic; BCP+VK: Nghiém thizc bon ba ca phé va vi khuan acid lactic

3.4.4. Khoi lwong hat chdac/chdu

Khéi luong hat chic/chau cua nghiém thic
PHCT va PHCT+VK dat cao nhat, lan lugt 1a 36,1
va 38,1 g (Hinh 4). Tiép theo, nghiém thirc
NPK+TB va NPK+GYPSUM c¢6 khbi lugng hat
chac/chau dao dong 22,75-24,96 g, va khac biét
khong ¢ y nghia thong ké vai nhau (p > 0,05) mac
du nghiém thic c6 tha béo hoa dau cho Kkhéi luong
hat chéc/chau cao hon, do d6 cho thay duoc phan
nao vai tro cta viéc tha béo hoa dau trong rudng laa
gitip giam thiéu tac dong cua man 1én cdy lua. Khoi
lwong hat chic/chau thap nhat & nghiém thae BC am
1a 0,67 g trong khi & nghiém thae VK 1a 1,55 g. Vi
vay, mac du chi ching vi khun acid lactic vao trong
d4t nhidm man khong bon phan hoa hoc va hitu co
nhung vi khuan acid lactic van ¢ vai trd nhét dinh
trong viéc giam thiéu tac dong man 1én cay laa khi
trong trén nén dat nhidm man vi khéi lugng hat lta
chac/chau ciia nghiém thirc nay dat 1,55 g/chau, cao
hon gap 2,3 14n so véi nghiém thire di chimg 4m c6
cung diéu kién thi nghiém va bon phéan (0,67
g/chau). Ngoai ra, nghiém thiuc PHCT+VK cho khdi
lwong hat chéic/chau 1a 38,1 g/chau mic du cao hon
tuy nhién khéc biét khong ¥ nghia thong ké (p>0,05)
khi so sanh vé&i nghiém thic PHCT nhung khong
chang vi khuan (36,1 g/chau) sau 1 vu thi nghiém.
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Két qua nay cho thiy dugc s dong gop tich cuc cua
vi khuan acid lactic va do d6 nén tiép tuc theo doi
thém nhiéu vu dé c6 thé thay rd vai tro cua vi khuan
acid lactic. Nhu vay, phan hitu co twoi phéi tron c6
thanh phan nguyén lidu da dang gom 6 vat lidu hiru
co phdi tron voi nhau, va c6 chira da dang cac
nguyén t6 dinh dudng da, trung va vi lugng nhu N,
P,0s, CaO, MgO,...gitp giam d6 man trong dét, han
ché cac anh huong bét loi cua man doi véi cay la.
Dodng thoi, hdn hop hitu co 1a ngudn dinh dudng
cung cip cho cdy trdng, tao moi truong thich hop
gitip vi sinh vat trong dét va cdy lta phat trién. Bo
sung ngudn vi sinh vit co loi tir dung dich vi khuén
acid lactic gop phan gitip hé vi sinh vat co loi trong
dat va cay phat trién. Do d6, bon phén hiru co phdi
tron tuoi, phan hitu co phdi tron twoi két hop voi
dung dich vi khuan acid lactic 1a yéu t6 quan trong
gia ting hi¢u qua sinh trudng va ning suat lta. Bén
canh d6 viéc thay thé gypsum bang tha béo ciing
dem lai hiéu qua cao tuong duong nhu nhau. Béo
hoa déu khong chi ¢é dinh dam cung cép cho dat va
cdy ma con c¢6 kha nang hip thu, 1am giam ham
lwong mudi trong dung dich dit nho kha ning tao
sinh khi 16n va thich nghi phat trién tét (Siavoshi
et al., 2011; Duangpaeng et al., 2012; Raja et al.,
2012; Jeong et al., 2016; Uma et al., 2018; Shaji et
al., 2021).
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Hinh 4. Khdi lwgng hat chic/chiu ciia cic nghiém thire thi nghi¢m trong nha luéi

Ghi chii: DC: Nghiém thire doi chimg dm; NPK+GYPSUM: Nghiém thirc bén phdn NPK va Gypsum,; NPK+TB: Nghiém
thize bon phin NPK va tha béo trén bé mat; PHCT: Nghiém thize bon phén hitu co phéi trén tuoi; BCP: Nghiém thirc
bon ba ca phé; VK: Nghiém thirc ching vi khudn acid lactic; PHCT+VK: Nghiém thite bén phdn hitu co phéi trén tuwoi
va vi khudn acid lactic; BCP+VK: Nghiém thizc bon ba ca phé va vi khuan acid lactic

4. KET LUAN

Hau hét cac vat liu hitu co c6 cac dic tinh hoa
hoc phit hop cho san xuat phan hiru co phdi tron tuoi
bao gom pH 6-8, EC < 4 mS.cm?, ty I¢ C/N < 30,
ham lugng carbon hitu co tong sb dao dong tu
1,52% dén 45,08% va ham lugng cac yeu t6 dinh
dudng da vi luong cao. Phéan hitu co phdi tron tuoi
duoc san xuét co cac dic tinh hoa-sinh ndi bat nhu
ty 1& C/N dat 11 ,88, ham luong dam 2,58%, ham
luong Chat hitu co tong sb 55,17% va ham luong cac
nguyén té dinh dudng cay trong gom da, trung va vi
luong cao, ddng thoi mat sé E.coli, Coliform,
Samonella va Shingella & mrc cho phép. St dung
phan hitu co phdi tron twoi & dang don 1é va két hop
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