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ABSTRACT

This study focused on developing a technical process for aquatic
plant fertilizer from sawdust of mushroom post-crop. There were
two experiments; the first one was to produce fertilizers from
sawdust after mushroom cultivation, and the second was to evaluate
them on the growth of the sunset hygro tree and the survival of neon
fish. The results showed that the compost pile consisting of 60%
sawdust mushroom post-crop and 40% chicken manure gave the
best quality, including total organic carbon (9.63%), total nitrogen
(0.66%), P,Os (1.06%), and K,O (752 mg/kg). When mixing the
composted product with 3 types of additives and 3 different mixing
ratios, three fertilizer formulas were chosen for the later part due
to their slow release into the water: fertilizer A (95% sawdust post-
compost and 5% kaoline powder), B (90% sawdust post-compost
and 10% kaoline), and C (85% sawdust post-compost and 15%
kaoline). These fertilizer formulas were assessed in culture tanks
with aquatic plants and neon fish. The results showed that the
fertilizer formula C met water quality standards for plants and fish,
which were pH (6.5 - 8.0), NH,*/NH; (< 1 mg/L), NO, (< 1 mg/L),
optimal range for growth of sunset trees, and survival of neon fish.

Cited as: Dang, T. N. M., Nguyen, L. T. K., Le, N. T. H,, Vo, N. V,, & Le, X. T. (2026). Evaluating
the technical process of manufacturing aquarium plant fertilizer from sawdust after mushroom
cultivation. The Journal of Agriculture and Development 25(1), 55-68.
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1. it Vin Dé

Cay thuy sinh hay thuc vét thay sinh c6 thé

ctiu gom hai thi nghiém chinh: San xuét phan nén tii mun cua
sau trong ndm (TN1) va danh gid anh hudéng ctia phan nén thu
dugc dén sinh trudng va phat trién cta ciy thanh hong diép va
ca neon (TN2). Két qua nghién ctiu & TN1 cho thdy cong thiic 4
bao gdm 60% muin cua sau trong ndm va 40% phan ga cho cac chi
tiéu dat chat lugng t6t nhit gdm carbon hiiu co téng 9,63%, Nito
tong s6 0,66%, P20s hitu hiéu 1,06% va K20 hiiu hiéu 752 mg/kg.
San phdm u thu dugc thit nghiém phdi tron véi 3 loai phu gia va
3 ty 1é phdi tron khac nhau, két qua chon dugc 3 cong thiic gom:
phan nén A (95% mun cua sau @ va 5% bot Kaolin), B (90% mun
cua sau 1 va 10% bot Kaolin) va C (85% mun cua sau t va 15% bot
Kaolin) dat chi tiéu vé chét lugng nudc, c6 d phan ra chim dé
lam nguyén liéu cho TN2 thuc nghiém trong cdy va nudi ca. Sau
thi nghiém, phan nén C dugc danh gia dat tiéu chi vé chat lugng
nudc trong cay thay sinh va nudi ca (nhu pH, NH,"/NH, va NO,),
pht hgp cho su sinh trudng ctia ciy thanh hong diép va ty 1é song
clia ca neon.

Gex do va Gex Xanh (Nhat Ban), S.Mé Kong
(Viét Nam), khong it loai phan nén ty tron ciing
dugc dung d€ trong cay thuy sinh. Tuy nhién,

dung d€ trang tri nha cua, tao canh quan dep
va khong gian trong lanh. Bén canh do, gia tri
kinh té ctia cac ho thuy sinh ngay cang cao, viéc
lya chon phan nén phu hgp da va dang la van
dé thiét yéu. Trén thi trudng, nhiéu loai phan
nén trong cay thiy sinh khac nhau c6 thé dugc
mua nhu phan nén ADA Amazonia (Nhat Ban),

gia thanh phan nén bdn ngoai thi truéng kha
cao (nhu Gex Xanh mtc 80.000 VND/kg; ADA
Amazonia muc 120.000/kg...), phan nén tu
phoi tron (chu yéu c6 nguodn géc trong nudc)
mang mot s6 van dé nhu do bén phan kém,
nhiéu cong thic phéi tréon khac nhau khong thé
dam bao dugc chit lugng nudc trong bé, anh
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hudng dén mau sac va tang trudng ctia cay thuy
sinh cting nhu ty 1é séng cta ca khi dugc nuoi
két hgp trong bé.

Nham giam thiéu gid thanh phén nén, phu
hgp vé6i thu nhép va thi hi€u trong cdy thiy sinh
clia ngudi dan, viéc chon dugc nguyén liéu dau
vao c6 gia thanh thap luén dugc xem xét. Tan
dung mun cua sau tréng ndm nham thay thé
cac ngudn nguyén liéu phoi tron lam phan nén
thay sinh la m¢t huéng nghién ctiu méi, gop
phan lam gidm chi phi phan nén, bén canh dé
g6p phén giadi quyét dugc phu phdm ctia nganh
trong ndm ngay cang nhi€u tai nudc ta. Qua
trinh san xudt 1 tdn ndm thanh phim tao ra 1
tdn ba thai trong ndm, trong khi chi mot phan
dugc xt ly thanh phan hiiu co hay lam thtic an
nuoi trun qué, phan con lai cha yéu bi thai bo va
tré thanh nguodn giy 6 nhiém mai trudng, lang
phi ngudn nguyén liéu hiu co. Tai Viét Nam,
chua c6 nghién ctiu nao vé€ phan nén trong cay
thiy sinh ti mun cua sau trong ndm ciing nhu
chua c6 danh gia cu thé nao vé anh hudng cua
phan nén dén sinh trudng cua ca va thuc vat
thiy sinh. Cén ct vao nhiing van dé trén, dé
tai “Nghién ctu xay dung quy trinh ky thuét
san xudt phan nén trong cay thiy sinh ti mun
cua sau trong ndm” da dugc trién khai tai Trung
tdim Uom tao Doanh nghiép Nong nghiép Cong
nghé cao (TTUT).

2. Vit Liéu va Phuong Phap

2.1. Thi nghiém 1: San xuit phan nén trong cay

thuay sinh tif mun cua sau trdng nim

- 'Thi nghiém 1.1: Anh hudéng cong thiic
phdi tron dén kha nidng phan giai mun cua sau

trong ndm

+ Vit liéu: Mun cua sau trong nim dugc
st dung cht yéu tii ba ndm so6 va nam linh chi;
Phén bo (N 0,29%; K20 0,85% va P20s 0,17%)
va phan ga (N 1,63%; K20 1% va P205 0,54%)
dugc lay tai cac trang trai chidn nuo6i trén dia
ban huyén Cu Chi; than bun; ché phdm EM2
(Azotobacter > 10° CFU/g, Bacilus subtilis
> 10° CFU/g, Sacharomyces > 10° CFU/g,
Streptomyces > 10° CFU/g), ché phim ABI-
Trichoderma (Trichoderma hazianum, T. viride,
T. parceramosum: 2 x 10° CFU/g) do TTUT san

Xuat.

+ Phuong phap: Mun cua sau tréng ndm
dugc thu gom va xt ly trude khi 0t d€ diéu chinh
ddé dm, pH va kich thudc nguyén liéu cho phu
hop vé6i qua trinh G phén hiiu co: st dung hé
thong phun mua xa nudc déu trén déng mun
cua lién tuc trong vong 5 - 7 ngay d€ xt ly cac
thanh phan ton du sau trong ndm. Diéu chinh
pH béng voi bot véi néng do 0,3% pha trong
nudc trudc khi phéi tron. Sau do, thi nghiém
dugc bo tri véi 4 cong thiic phdi tron (CT) véi 3
1an 13p lai, thé tich méi d6ng t11a 2 m’ (cao 1 m;

rong 1 m va dai 2 m).

+ CT1 gém: 60% mun cua sau trong nam,
20% than bun va 20% phan ga.

+ CT2 gom: 60% mun cua sau trong nam,
20% than bun va 20% phan bo (Dao & ctv,
2015).

+ CT3 gdbm: 60% mun cua sau trong ndm va
40% phan ga (Nguyen & ctv., 2015).

+ CT4 gobm: 60% mun cua sau trong ndm va
40% phan bo

Thém ri duong véi ty 1€ 0,5%. 500 mL ché
phdm EM2 va 500 g ché phdm Trichoderma
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(chua cac t6 hgp vi sinh vat, dugc b sung vao
nham ddy nhanh qua trinh phan giai cic hop
chat hitu co trong dong 0, nang cao chat lugng
clia san phd&m phan bdn hiiu co tao thanh sau
qua trinh @). B6 sung acid humic véi ty 1é acid
va phan nén 1a 3:7 (muc dich nhim giam thoi
gian 0, tang chat lugng phan nén va kha nang
chong chiu cua cay véi diéu kién bat thuan).
Phoi tréon hon hgp trén vao nudc, khudy déu
sau dé dung thiét bi tudi déu 1én nguyén liéu
sao cho vi sinh vat (VSV) b6 sung phan bs déu
trong khdéi 0. D6 dm ctia khéi u dat 40 - 50%.
Nghién nguyén liéu dén kich thuédc 3 - 4 mm.

Tién hanh dao tron dong u theo hinh khoi
va dam bao do xoOp trong khdi 4. Banh dong a
c6 chiéu cao 1 m, rong 1 m va dai 2 m (tuong

ung véi thé tich dong u 13 2 m3). Khong nén

chit d6ng 1. Che kin bé mit d6ng 1 bing bat t6i
mau dé€ dam bao nhiét do 30 - 40°C.

Sau 10 ngay U, theo do6i nhiét do 1én cao thi
ti€p tuc dao tron (t6i uu khoang 50 - 65°C). Pao
tron khoi 0 ti trén xudng, tii dudi 1én, tii trong
ra ngoai va ngugc lai dé€ khaéi u dong déu, giai
phong bét nhiét dé VSV tiép tuc hoat dong,
phan huy. banh dong u trong khoang 10 ngay
sau d6 ddo tron lan 2, ddo toi, san mong va dé
thodang khoi 0 trong 2 ngay.

Tiép tuc danh dong 0, 0 chin d€ 6n dinh
thanh phan, chat lugng dong 4. Sau khoang 1
tuan qua trinh @ hoan thanh, lic nay nhiét do
dat khoang 35 - 45°C, d6 4m 30 - 35%, pH 6
- 6,5. Tién hanh vo vién. Sau khi hoan thién,
san phdm sé dugc phan tich céc chi tiéu vé chét

lugng va cac yéu t6 han ché & Bang 1.

Bang 1. Cac chi tiéu va phuong phap phan tich chat lugng cia mun cua sau 4

STT Chi tiéu phén tich Don vi tinh Phuong phap thu
1 Ham lugng Carbon htiu co téng (OC) % TCVN 9294:2012
2 Ham lugng Nito tong s6 % TCVN 8557:2010
3 Ham lugng P20s hiiu hiéu % TCVN 8559:2010
4 Ham lugng K20 htiu hié¢u mg/kg TCVN 8560:2018
5  Téngs6 VSV c6 dinh dam CFU/g TCVN 6166:2002
6 Toéng s6 VSV phan giai lan CFU/g TCVN 6167:1996
7 Téngs6 VSV phan gidi cellulose CFU/g TCVN 6168:2002

- Thi nghiém 1.2: Xac dinh thanh phéan phu

gia dé tao vién nén

+ Vat liéu: Cong thiic 3 (60% mun cua sau
trong ndm va 40% phan ga) & thi nghiém 1.1

cho két qua t6t nhat vé chi tiéu chat lugng nén

dugc chon lam vét liéu nghién ctiu & thi nghiém
1.2. Bot Kaolin va Bentonite dugc nhap tu Cong
ty TNHH Khodng San Xanh. Dit sét dugc mua
tui cac lang nghé gém st truyén thong quanh
khu vuc huyén Ca Chi, TP. H6 Chi Minh.
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+ Phuong phap: BS tri ngdu nhién hoan
toan (CDR-2) v6i 3 1an 14p lai va méi lan 50 kg,
trong do:

Yéu t6 P gom 3 loai phu gia:

o P1: Phdi tron vé6i bot Kaolin

o P2: Phéi tron véi bot Bentonite

o P3: Phoi tron véi dat sét

Yéu t T (3 ty 1é phoi tron, theo thé tich)

o T1:95% mun cua sau U va 5% phu gia
o T2:90% mun cua sau G va 10% phu gia
« T3:85% mun cua sau U va 15% phu gia

San phdm mun cua sau 4 6 CT3 (60% mun
cua sau trong ndm va 40% phén ga) dugc dua
di sang loc nham loai bo soi, da va cac vat cling,
Sau d6, cho vao may phoi tron véi phu gia theo
ty 1é. Sau khi phoi tron phu gia, tiép tuc dem di
phoi dén khi d 4m dat 8 - 10% réi dua vao vo

vién.

DPanh gia cac chi tiéu ctia phan nén thay sinh

dang vién nén trong phong thi nghiém.

- b6 phén ra cua phan nén: M6i nghiém
thuic 14y 5 vién phén cho dia petri cé nuéc va do
duong kinh bang thudce kep.

- Banh gia cac chi tiéu moi truong nudc: pH,
nhiét do, NH+*/NHs (mg/L) va NO2z (mg/L) &

tdt ca cac nghiém thtc.

Chon ra ba loai phin vién nén (phin nén
A, B, C) c¢6 d6 phan ra lau nhit dé lam vt liéu

nghién ctiu cho néi dung 2.

2.2. Thi nghiém 2: Panh gia anh hudéng cua
phéin nén trong cay thuy sinh ti mun cua
sau trong nim dén sinh trudng va phat trién
cua cay thanh hong diép va ca neon

Vat liéu: Phan nén (PN):

+ Tl ndi dung 1: Phén nén A (95% mun cua
sau U va 5% bot Kaolin), phan nén B (90% mun
cua sau 1 va 10% bot Kaolin) va phan nén C
(85% mun cua sau u va 15% bdt Kaolin).

+ Phan nén S. Mékong va Akadama

+ Cay thanh hong diép va cd neon: Cay khoe
manh va c6 chiéu cao tii 8 - 10 cm; Ca trudng
thanh cé chiéu dai 3 - 4 cm va khoe manh; Bé ca
6 kich thude 50 x 50 x 100 cm.

Phuong phép: BS tri ngau nhién hoan toan
mot yéu t6 véi 6 nghiém thic, 3 14n lap lai va
tong s6 bé thi nghiém la 18 bé. Mdi bé gébm 100
cay thanh hong diép (céy x céy 1a 10 cm, hang x

hangla 10 cm) va 30 con cd neon.
NT1: Déi chiing (DC): dung nén sdi, cat tro
NT2: Dung phan nén A
NT3: Dung phan nén B
NT4: Dung phan nén C
NT5: Dung ph4n nén S. Mekong (Viét Nam)
NT6: Dung phian nén Akamada (Nhat Ban)

Trai mot 16p cat day 5 cm, ti€p dén 16p phan
nén day 3 cm, trén cung1a 16p soi cao 3 cm (Bui,
2008). Cho nuéc vao % bé, dung kep d€ trong
cay thanh hong diép véi mat do (cay x cayla 10
cm, hang x hang 1a 10 cm), thém nuéc vao dén
khi cdch mat bé 10 cm.
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Mbi bé b6 tri mdt may bom loc nude (cong
sudt 27 W). Tién hanh tha c4 neon sau 1 tuln,
cho an thtic dn vién 1 lan/ngay. Hang tuan thay
30% nudc trong bé.

Chi tiéu theo doi:

Do pH, NH4*/NH, (mg/L) va NO, (mg/L)
trong moi trudng nudc bang but do va dung
dich kiém tra. Do vao 8 git sang va 4 gid chiéu.

Theo déi va danh gia cac chi tiéu sinh trudng
ctia ciy thanh hong diép sau 4 thang va méi lan

lap lai chon ngau nhién 10 cay dé€ theo doi.

+ Chiéu cao cay (cm/cdy): Dung thuéc do tu
goc dén vuot 14 cao nhét cua cay.

-
=

?

" —
330

=

“2

=

=

Ngay bét ddu 10 ngay sau i 20 ngdy sau i

Thei gian i

30 ngdy sau i

=e=CT1 (60% miin cua sau trong ném, 20% than biin va 20% phin ga )
=+=CT2 (60% mn cua sau trong ném, 20% than biin va 20% phin bo
==CT3 (60% min cua sau trong nam va 40% phin ga)

~e=CT4 (60% miin cua sau trong ndm va 40% phén bo)

+ Khoi lugng cdy (ca than va ré) (g): Pugc
can bang can dién ti dinh lugng 0,1 g.

Theo doi va danh gid ty 1¢ song ctia ca neon.

3. Két Qua va Thao Luian

3.1. San xudt phin nén trong cay thuy sinh tu

mun cua sau trong nim

Két qua Thi nghiém 1.1 vé anh hudéng cong
thtic phdi tron dén kha nang phan giai mun cua
sau trong ndm

Anh hudng ctia VSV dén nhiét o, do dm va
do pH ctia dong u

Ngay bat diu u

10 ngdy sau 20 ngdy sau u
Thai gian

B CTI1 (60% mun cua sau tréng nam, 20% than bun va 20% phén ga )

# CT2 (60% man cua sau trong ndm, 20% than bun va 20% phan bo

B CT3 (60% mun cua sau trong nm va 40% phan ga)

B CT4 (60% miin cua sau trong ndm va 40% phén bo)

Hinh 1. Bién thién nhiét 49, am d¢ cuia cac cong thiic & giai doan khac nhau.

Két qua trinh bay & Hinh 1 cho thiy, nhiét
do cua 4 cong thic lac dau dao dong tu 30,1 -
30,7°C, sau d6 tién hanh phu kin bat dan dén
nhiét do trong cac dong u bat dau ting nhanh,
dat cao nhit vao 10 ngay sau U véi nhiét do &
CT3 (60,7°C). Su gia tang nhiét do la két qua tu
VSV va enzym ngoai bao hoat dong phén huy
cac chat htiu co (Kuhlman, 1990). Nhiét d¢ tang

thuc ddy cac phan ing hod hoc xay ra, kich thich
su hoat dong ctia VSV ua nhiét, dong thai tiéu
diét VSV gay bénh trong nguyén liéu u (Pham,
2012). Giai doan 20 ngay sau 0, nhiét d¢ & cac
cong thiic giam so véi thoi diém 10 ngay nho
vao qua trinh dao tron déng u gidp cung cip
khi tii moéi trudng xung quanh. Néu khong du

khi, khai 0 sé xudt hién cac vung ki khi va phat
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mui hoi (Nguyen, 2019). Sau 30 ngay, nhiét do
G cac cong thiic ngling tang, dao dong tu 32,5 -
44,7°C, lic nay qua trinh @ hoan thanh. O cac
thoi diém 10, 20 va 30 ngay sau 0, nhiét 46 6 CT3
(60% mun cua sau trong ndm va 40% phan ga)
déu dat cao nhat va thap nhat 1a CT2 (60% mun
cua sau trong ndm, 20% than bun va 20% phan
bo), do d6, VSV hoat dong manh & cdng thiic
c6 phan ga. Ngoai ra, 4m d6 ban diu cta cac
dong u dao dong tii 58,7 - 61,2%, sau do giam
dan trong qua trinh u va dat 37,8 - 42,2% sau 30

30 ngay sau u
20 ngay sau u

10 ngay sau u

Thoi gian a

Ngay bét dau u

AR

ngay . Trong d6, CT2 c¢6 d6 dm sau 30 ngay u
dat cao nhat véi 42,2% va CT3 dat thap nhat véi
37,8%. Theo Kuhlman (1990), d¢ &m thich hgp
cho nguyén liéu i compost la tii 45 - 75% nhung
& 50 - 60% la t6i uu nhat. Nhu vay, d6 4m phoi
tron nguyén liéu ban dau ctia cac cong thic thi
nghiém da dat trong khoang téi uu d€ u phan
dan dén d6 4m sau 10, 20 va 30 ngay u déu giam
gan nhu tuong duong nhau, gitia cac cong thiic
thi nghiém chénh léch khong dang ké (khong
c6 y nghia thong ké).

pH

B CT1 (60% mun cua sau trong nam, 20% than bun va 20% phéan ga )
® CT2 (60% mun cua sau trong nim, 20% than bun va 20% phan bd
B CT3 (60% muin cua sau trong nam va 40% phan ga)

® CT4 (60% min cua sau trong nim va 40% phan bo)

Hinh 2. Bién thién pH déng 0 ctia cac cong thtic & cac giai doan khac nhau.

Két qua ghi nhan & Hinh 2 cho thdy, gia tri
pH ctia cac cong thiic luc dau dao dong tui 5,5 -
5,7, sau do6 tang va dat cao nhét & giai doan 20
ngay sau U, trong do, cong thiic (60% mun cua
sau trong ndm va 40% phan ga) c6 pH cao nhat
(pH = 7) va thdp nhat la cong thtic (60% mun

cua sau trong nam, 20% than bun va 20% phan
bo) véi pH = 6,9. Sau 30 ngay, pH & cdc cong
thiic déu giam nhe va dao dong ti 6,60 - 6,75.
Huang & ctv. (2004) cho ring, d6 pH ting do
qua trinh phéan huy céc chat hiiu co ctia vi sinh

vat tao ra NHs.
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Két qua phan tich cac chi tiéu phan sau 4

Bang 2. Két qua phan tich cac chi tiéu sau t

Chi tiéu CT1 CT2 CT3 CT4
Carbon hiiu co t6ng (OC) (%) 7,64 7,39 9,63 9,37

Nito tong s6 (%) 0,51 0,57 0,66 0,63

P-Os hitu hiéu (%) 0,41 0,83 1,06 0,62

KO hitu hiéu (mg/kg) 738 <LOQ' (750) 495<LOQ'(750) 752 516 <LOQ' (750)
VSV phan giai lan (CFU/g) 1,7 x 10¢ 9,3 x 10° 1,9 x 10¢ 1,1 x 10¢
VSV phan giai cellulose (CFU/g) 6,8 x 10° 1,2 x 10¢ 1,6 x 10¢ 1,4 x 10¢
VSV ¢6 dinh dam (CFU/g) 1,2 x 106 1,5x 108 9,3x10° 8,0 x 105

"LOQ" Limit of Quantitation - Gidi han dinh lugng.

Két qua ghi nhén & Bang 2 cho thay, gitia cac
cong thiic U c6 su chénh léch vé ham lugng cac
chi tiéu phan tich nhu: & cong thic (60% mun
cua sau trong ndm va 40% phan ga) cac chi tiéu
c6 lgi déu dat cao nhat, tiép dén la cong thic
(60% mun cua sau trong ndm va 40% phan bo)
va thip nhit 1a cong thic (60% mun cua sau
trong ndm, 20% than bun va 20% phéan bo). Két

qua nay cling phu hgp véi nghién ctiu ctia Dinh
& ctv. (2021) rang phén ga tuoi chita ham lugng
protein, ham lugng dinh dudng dac biét 1a ti
1¢ N, P, K cao hon so véi cac loai phan chuéng
khac; va theo Vu (2019) thi thanh phan dinh
dudng trong than bun khéng cao.

Két qua thi nghiém 1.2 vé xdc dinh thanh phdn

phu gia dé€ tao vién nén

Bang 3. Anh hudng ctia viéc ngdm nuéc dén dudng kinh vién phan khi thit nghiém

Ty 1¢ phoi tron (T) Pavg1
Thoi gian Phu gia (P) T1(95% mun T2 (90% mun T3 (85% mun
theo doi cua sau :5% cuasau 1:10% cua sau :15%
phu gia) phu gia) phu gia)
P1 (Bt Kaolin) 3,26 4,06 3,92 3,74
Trudckhi P2 (Bot Bentonite) 4,05 3,98 4,03 4,02
ngam nudc  p3 (Pt sét) 3,64 3,6 3,96 3,73
avg 3,65 3,88 3,97
CV (%) = 7,98; P, > 0,05; P, > 0,05; P_ > 0,05
P1 (Bot Kaolin) 3,98¢ 4,69 4,46° 4,38
Saukhi P2 (Bot Bentonite) 7,29: 7,03 7,11 7,05
ngdm nuoc  p3 (Pt sét) 6,71° 6,62 6,51 6,64
> phit 5,610 6,3 6,14

avg

CV (%) = 7,21; P, < 0,01; P, < 0,01; P, < 0,01

""avg" trung binh. Trong ciing mot cgt, cdc s6 liéu theo sau béi cdc chii cdi khdc nhau thé hién miic sai khéc c6

¥ nghia & miic xdc sudt 99%.
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Két qua ghi nhidn & Bang 3 cho thdy, vién
phan st dung khi dugc bé tri thi nghiém ngam
nudc c¢6 duong kinh trung binh dao dong tu
3,26 - 4,06 mm. Sau khi cho céac vién phan vao
dia petri va d6 nudc ngép, sau 5 phut theo doi:
duong kinh vién phan st dung phu gia bot
Bentonite dat cao nhit (7,05 mm), khac biét
khong c6 y nghia thong ké so v6i duong kinh
vién phén st dung dat sét (6,64 mm) nhung
lai khac r6 vé y nghia thong ké 6 mic 99% véi
duong kinh vién phan st dung bot Kaolin (4,38
mm). Xét vé ty 1é phoi tron, dudng kinh vién
phan tang sau 5 phut ngam nudc; vién phan cé
ty 1& phoi tron (90% mun cua sau u va 10% phu
gia) c6 duodng kinh dat 16n nhét (6,3 mm) va
thap nhét 1a & ty 1€ phdi trén (95% mun cua sau
u va 5% phu gia) v6i 5,61 mm, dan dén tuong

quan gitia cdc nghiém thtc khac nhau ro rét,
tuong duong véi nghién ctiu ctia Dinh & ctv.
(2021). Trong d6, nghiém thic st dung bot
Bentonite véi cac ty 1€ phoi tron khac nhau cho
duong kinh vién phan cao nhat (dao dong tu
7,03 - 7,29 mm), khong khac nhau véi nghiém
thuc st dung dat sét nhung lai khac biét ro,
mang y nghia thong ké véi nghiém thic phéi
trdn mun cua sau 0 v6i cac ty 1é bot Kaolin cho
duong kinh thdp nhat (3,98 - 4,69 mm). Diéu
nay ching t0, cac cong thiic vién phén st dung
mun cua sau trong ndm véi cac ty 1é phai tron
bot Kaolin ¢é do gidn nd va phan ra cham hon
so v6i bot Bentonite va dat sét, dan dén duodng
kinh sau khi ngdm nudc 5 phut tang lén khong
dang ké so v6i trude khi ngdm nudec.

Bang 4. Anh huéng ctia vién phén céc cong thiic thi nghiém dén pH, nhiét do, NH ,/NH, (mg/L)

va NO, (mg/L) trong ni6c

Chi tiéu theo Phu gia (P) Ty 1é phoi tron (T) Pavg1
doi T1(95% man T2 (90% mun T3 (85% mun
cuasaut: 5% cuasaut: cuasau:
phu gia) 10% phu gia)  15% phu gia)
P1 (Bot Kaolin) 7,860 7,830 7,81b 7,830
P2 (Bot Bentonite) 8,352 8,392 8,42 8,372
pPH P3 (Dit sét) 7,9 7,88" 7,96 7,91
Tavg 8,03 8,03 8,05
CV (%) = 0,78; P, > 0,05; P, < 0,01; P, > 0,05
Nhiét d6 (°C) P1 (Bot Kaolin) 25,9 25,73 25,87 25,83
P2 (Bot Bentonite) 25,87 25,9 25,93 25,9
P3 (Dat sét) 25,77 25,93 25,83 25,84
Tavg 25,84 25,85 25,87
CV (%) = 0,99; P, > 0,05; P, > 0,05; P, > 0,05
NH,*/NH,  P1 (Bot Kaolin) 2 2 2
(mg/L) P2 (Bot Bentonite) 5 5 5
P3 (Dat sét) 5 5 5
NO:z (mg/L) P1 (Bot Kaolin) 1 1 1
P2 (B6t Bentonite) 5 5 5
P3 (Dat sét) 5 5 5

Vavg"” trung binh. Trong ciing mot ct, cdc s6 ligu theo sau béi cdc chii cdi khdc nhau thé hién milic sai khéc c6

¥ nghia & miic xdc sudt 99%.
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Thong s6 chat lugng nudc trong qua trinh
thi nghiém dugc ghi nhén tai Bang 4. Nhiét d¢
gitia cac yéu t6 phu gia, yéu to ty 1¢ phoi tron va
tuong quan gitia chung déu khong c6 su khac
biét vé mdt y nghia thong ké & mtc y nghia
99% (gitia cac nghiém thtic dao dong tui 25,73 -
25,93°C). Diéu nay ching té nhiét d6 ctia nudc
phu thudc cht yéu vao nhiét d¢ cia moi truong

xung quanh.

Céc nghiém thtic phéi tron mun cua sau
U véi cac ty 1é bot Kaolin khac nhau cé nong
do NH,*/NH, (2 mg/L) va NO, trong nudc (1
mg/L) thap hon so v6i cac nghiém thtic con lai,
cho thay su né va phan ra cta vién phian nhanh
hay cham cling dnh hudng dén NH, */NH, va

NO, trong nuéc cao hay thap. O céc vién phan
phdi trén mun cua sau u véi cac ty 1é bot Kaolin
khéac nhau c¢6 d6 phan ra chdm hon, dan dén
NH,*/NH, va NO, trong nudc thap, nidc trong;
cac vién phan phoi tron mun cua sau t v6i cac
ty 1é bot Bentonite va dat sét khac nhau cé do
phéan rd nhanh hon, NH,*/NH, va NO, trong
nudc cao, nudc duc hon. Tu cac két qua danh
gia vé téc do nd, pH, nhiét do, NH,*/NH, va
NO, trong ni6c ctia cdc vién phan, ba loai phan
nén dugc chon géom: Phin nén A (95% mun cua

sau 1 va 5% bot Kaolin), phan nén B (90% mun

cua sau U va 10% bot Kaolin) va phén nén C
(85% mun cua sau 0 va 15% bot Kaolin) (Hinh
3) lam nguyén liéu cho TN2 véi két qua dugc
trinh bay bén duéi.

Hinh 3. Phan nén C dugc st dung lam nguyén liéu cho ni dung 2.
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3.2. banh gia anh hudng cta phin nén trong
cdy thay sinh ti mun cua sau trong nim
dén sinh truéng va phat trién caa cay thanh

hong diép va ca neon (TN2)

Chi tiéu méi truong nudc cia cong thiic

phdn nén 6 cdc thoi diém khdc nhau

Bang 5. Bién dong pH nudc cua cac cong thic phin nén

Nghiém thtic Thang 6 Thang 7 Thang 8 Thang 9
NT1 (bC) 6,13¢ 6,134 6,56¢ 6,6¢
NT2 (Phan nén A) 8,06* 7,83* 7,66* 7,5
NT3 (Ph4n nén B) 8,1° 7,77% 7,46 7,56
NT4 (Phan nén C) 7,95 7,46 7,33b 7,20¢
NT5 (Phén nén S.Mékong) 7,30 7,03¢ 7,16¢ 7¢d
NT6 (Phin nén Akadama) 6,98 6,86¢ 6,834 6,834
CV (%) 2,7 1,8 1,97 2,54
p <0,01 < 0,01 <0,01 <0,01

Két qua trinh bay & Bang 5 cho thdy, pH
trong bé c6 st dung phan nén luc dau cao hon
so v6i DC nhung sau mot khoang thoi gian,
cung v6i su phan hay phan nén va tac dong cta
thay nudc nén pH cua cac bé déu cé xu hudng
giam va 6n dinh dan. Phan nén Akadama c6 do
bén va t6c do nha phian chim nén pH 6n dinh
nhat, pH trong 4 thang dao dong tu 6,8 - 6,98,
ti€p dén la phan nén S. Mékdng va phan nén C.

o 82 e b =
B v o= R o

o

NT2 NT3 NT4 NTS NT6
Cic nghi¢m thire phan nén

Néng dd NH,*/NH, (mg/L)

NT1 (BC)

mThang 6 ™Thang7 ®™Thang8 mThang9

Phan nén A va B dat pH cao nhat vao thang dau
tién, sau d6 giam va 6n dinh, diéu nay do thoi
diém hai tudn dau tién phan né va rd nhanh
khién pH cao, sau d6 nho viéc thay nudc va
hép thu phén cua cdy thanh hong diép 1am cho
pH gidm va 6n dinh dan. Riéng doi véi bé doi
chiing khoéng cé phén nén, pH nudc 6n dinh
qua cac thang va dao dong tii 6,09 - 6,6.

2 NT3 NT4

NT1 (BC) NT.
Cic nghi¢m thire phin nén

S L
>

6 NO, (mg/L)
e L
S wn

L >
B

0.

Nong dt
[3%]

«
<

0,

1
0

NTS

NT6

Hinh 4. Bi¢n dong NH,*/NH, va NO, cia cac cong thiic phan nén & cic thoi diém khac nhau.
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Nong do NH,*/NH, va NO, (mg/L) trong bé  vé sau do ciy hap thu b6t chit dinh dusng lam
chia phan nén A va B lic dau c6 miic cao hon  gidm NH, */NH, va NO.,.
so v6i cac cong thiic con lai do sy phanra nhanh L e e
i . ] . Anh hudng ctia phdn nén dén chiéu cao va khoi
ctia phan nén vao trong nuéc (Hinh 4), nhung Lo o
lugng cua cdy thanh hong diép

Bang 6. Chiéu cao va khéi lugng trung binh céy thanh hong diép sau 4 thang trong

Nghiém thtic Chiéu cao cay (cm/cay) Khéi lugng cay (g/cay)

NT1 (PC) 13,74 1,274
NT2 (Phan nén A) 29,42 3,082
NT3 (Phan nén B) 28,7 2,9
NT4 (Phan nén C) 27,8b 2,61P
NT5 (Phan nén S.Mékong) 24,8¢ 1,92¢
NT6 (Phan nén Akadama) 25¢ 1,68°
CV (%) 2,4 4,91

p <0,01 <0,01

e = T T B
- i3 A e -

Hinh 5. Cay thanh hong diép sau 4 thang nuoi.

Két qua ghi nhan & Bang 6 cho thay, chiéu y nghia thong ké (P < 0,01). Chiéu cao va khéi
cao va khoi lugng trung binh cta cdy & cac lugng cay & phan nén A dat cao nhit (29,4 cm
nghiém thtc phan nén khac nhau khac biét c6  va 3,08 g) khac biét khong c6 y nghia thong ké
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so v6i B nhung lai khdc nhau r6 v6i cdc nghiém
thuic con lai. Chiéu cao va khéi lugng cay trung
binh & cong thiic d6i chling dat thap nhat (13,7
cmva 1,27 g). Do d6, té¢ do phan ra dinh duéng
6 ba nghiém thtic phdan nén A, B, C nhanh hon
so v6i hai nghiém thtc phan nén S. Mékong va
Akadama trén thi trudng. Mau sac 14 & ca ba

Anh huéng ciia phin nén dén ty 1é song cd neon

Bang 7. Ti ¢ song cua ca neon sau 4 thang nuoi

cong thic A, B, C c¢6 nhiéu mau hong tap trung
6 phan ngon hon, mau dep va tuci hon & cac
cong thiic con lai (Hinh 5). Nhu vay, phan nén
quyét dinh dén sy sinh trudng cta cdy mot cach
ro rét va do phan ra dinh duéng ctia phan nén
cang nhanh thi sy sinh trudng ctia cdy thty sinh
cang cao.

Nghiém thtic Ti 1¢ song (%)

NTI (PC) 1000
NT2 (Phan nén A) 87,42
NT3 (Phin nén B) 90,72
NT4 (Phan nén C) 98,9b
NT5 (Phén nén S. Mékong) 100°
NT6 (Phan nén Akadama) 100°®

CV (%) 5,82

Trong ciing mot cgt, cdc so liéu theo sau bdi cdc chit cdi khdc nhau thé hién miic sai khdc c6 y nghia & miic xdc

sudt 99%.

Két qua trinh bay & Bang 7 cho thdy, ty 1é
sOng cua ca neon khac biét cd y nghia thong ké
gitia cac nghiém thtc. Khi so sanh ty 1é séng
clia ca neon sau 4 thang gitia cac NTDBC va
NT4, NT5, NT6 thi khac biét khong c6 y nghia
thong ké. Diéu nay cho théy, tuy chiéu cao va
khéi lugng cua cay thanh hong diép khong dat
cao nhat khi st dung phan nén C, cong thic
phéan nén nay dugc xem la phu hgp nhat trong
nghién ctiu nay cho trong cay va nudi ca neon
béi khi so véi ty 1€ song cua c4, sy ting trudng
vugt muc cua cay khong ddc biét quan trong
trong bé thuy sinh (t6n cong xu 1y hodc tia bét).
So véi phan nén trén thi trudng (S. Mekong va
Akadama), phan nén C dap ting du tiéu chi vé
gia thanh, tan dung mun cua sau tréong ndm
nham han ché thai ra moéi truong.

4. Két Luan

Cong thtc G gobm 60% mun cua sau trong
nam va 40% phan ga cho céc chi tiéu chit lugng
dat t6t nhat gom ham lugng carbon hiiu co tong
9,63%, Nito téng s6 0,66%, P20s 1,06%, K20
hiiu hiéu 752 mg/kg, tong s6 vi sinh vat phan
giai lan (1,9 x 10%) CFU/g, téng s6 VSV phan
gidi cellulose (1,6 x 10°) CFU/g, t6ng s6 vi sinh
vat ¢6 dinh dam (9,3 x 10%) CFU/g.

Chon dugc phan nén c6 ty 1¢ phdi tréon gom
85% mun cua sau U va 15% bot Kaolin dat céc
chi tiéu vé chat lugng nudc trong ciy thay sinh
va nudi ca véi pH (6,5 - 8,0), nhiét do (25 -
30°C), NH,*/NH, (< 1 mg/L), NO, (< 1 mg/L)
phu hgp cho sy sinh truéng ctia cay thanh hong
diép va ty 1¢ sdng ca neon.
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Loi Cam Poan

Chung to6i cam doan bai bdo do nhém tic
gia thuc hién va chua dugc cong bé trong bat ky
nghién ctiu nao khac.
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