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TOM TAT

Than sinh hoc (TSH) la vdt liu m&i cho nong nghiép va moi truong.
Sdy (Phragmites australis Cav.) ¢é sinh khoi cao; khai thac gitip giam
vat ligu chay tai U Minh Thugng va Kién Luong, dong thoi cung cap
nguyén liéu tao TSH. Sinh khoi sdy dwoc khao sdt tai 3 ving, moi viing
9 6 tiéu chuan (9 lan Iap). Cdc chi tiéu sinh trudng gom chiéu cao,
kich thude than, khéi luwong twoi va kho dwoc ghi nhdn. TSH tir sdy
drgre san xudt va dé xudt lam nguyén liéu phan bon hitu co. Phan tich
héa hoc theo tiéu chudn Viét Nam nham déanh gid sinh khéi va kha
nang si dung TSH. Sinh khéi tuoi, khé va TSH duwoc xdc dinh phuc vu
bon lua. Thanh phcfn hoa hoc cua than, la, hoa dwoc phan tich; kha
nang hap phu ciia TSH doi véi nwde tiéu heo va dinh duong (N, P, K)
dwge danh gid. Hon hop TSH sdy, than bun va phdn khodng (N, P, K)
dwge d@é xuat dp dung cho cdy hia, gép phan cdi thién méi truong va
phat trién néng nghiép.

Tir khod: Cay sdy, lia ST25, nang sudt sinh hoc cdy sy, than sinh hoc
cdy sdy

ABSTRACT

Biochar (TSH) is a novel material for agriculture and the environment.
Common reed (Phragmites australis Cav.) has high biomass; its
harvesting helps reduce fire-prone materials in U Minh Thuong and
Kien Luong while providing feedstock for biochar production. Reed
biomass was surveyed in three regions, each with nine standard plots
(nine replicates). Growth parameters, including plant height, stem
size, fresh weight, and dry weight, were recorded. Biochar derived
from reed was produced and proposed as a raw material for organic
fertilizer. Chemical analyses were conducted according to Vietnamese
standards to evaluate biomass and the potential use of reed biochar.
Fresh biomass, dry biomass, and biochar were determined for rice
fertilization purposes. The chemical composition of stems, leaves, and
flowers was analyzed; the adsorption capacity of biochar for pig urine
and nutrients (N, P, K) was also assessed. A mixture of reed biochar,
peat, and mineral fertilizers (N, P, K) is proposed for application to
rice cultivation, contributing to environmental improvement and
agricultural development.

Keywords: Biomass of reed, Phragmites australis, reed plant biochar,
rice ST 25
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1. GIOI THIEU

Nham danh gia duoc tiém nang sinh hoc, loai say
(Phragmites australis Cav.) trong vung ban dao Ca
Mau (U Minh Thugng (UMT)) va Tt Giac Long
Xuyén (Kién Luong (KL)) tinh An Giang (trong
Dong bang séng Ciru Long (BBSCL)) da dugc sur
dung 1am co s cho san xuat TSH. Cay say la loai
sinh trudng nhanh va phan b6 khip cac ving ven
bién va mién nai (Van, 2007). Cay sy co nang suét
sinh hoc cao (Trung tdim Béo ton Thién nhién Viét
Nam, 2004), loai siy thuong xuat hién thanh quan
thé voi dién tich rat 16n dén hang trim ha (Obreja et
al., 2023), c6 chiéu cao vuot troi tir 3 dén 6 m, mat
d6 cao dat 50 - 100 cay/1 m® Pay la ngudn ning
lugng tai tao déy htra hen. TSH noi chung duwgc
nghién ctru tir rom ra va sir dung dé cai thién do phi
nhiéu ctia dat cho cdy lta, ting san phim cy trong
va giam phat thai khi nha kinh (Trinh va ctv., 2013).
TSH ciing dugc sir dung dé thay thé phan bon vé co
lam phan boén hitu co c6 tac dung hiru ich cho nong
nghiép (Son & Thu, 2015). Két qua mot nghién ctiru
khac (Nghia, 2014) két luan rang trong phan bon
httu co dugc san xuét c6 chat lugng voi ham lugng
hiru co > 30%, axit humic > 5%, téng NPK > 5% la
cac thanh phan hdn hgp bao gom: TSH, cac nguyén
t6 phan dam, lan, kali, cac nguyén t6 vi luong (TE),
chat bo sung cho phan bén hitu co. Cac nghién ctru
trén cay say trén thé gidi ciing duge quan tam, két
qua nghién ctru nay chi ra cac chi tiéu hoa hoc cua
than bun trén nén ciy sy moc phan tan dé tim ra su
tang trudng va nang suét sinh khdi (Obolewski et al.,
2007). V& hap phu amoni va nitrat bang TSH tir cy
say, két qua nghién ctru cua Shojaei et al. (2019),
Shila (2019) da thu huat sy quan tdm khi tap trung
vao viée str dung vét liéu giau carbon nay dé loai bo
N trong dung dich nuéc. Nhiing két qua nghién ciru
trong va ngoai nudc cho thiy viéc nghién ctru vé
TSH say & Viét Nam dé sir dung phan bon hiru co
trong néng nghiép 1a con rat it tai liéu nghién ciru,
nhét 1a két hgp phan khoang vo co véi dam, lan, kali
va TSH sy theo cic cong thirc khac nhau dé hd trg
phat trién ndéng nghiép, viéc nghién ctru thanh phan
hoa hoc cia TSH sdy dugc thyc hién nhdm tim ra
kha ning hap phu dam, 14n va kali dé s dung lam
phéan bon. Hon hop phéan bon tir TSH, than bun va
phan khoang vé co dugc sir dung dé trong lua ST 25
bang thir nghiém nhim danh gii ning suat thuc
nghiém trén cdy, diéu nay dugc xem la co sé quan
trong cho dinh hudng phét trién nén nong nghiép
hitu co trong tuong lai cua Viét Nam.
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2. PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

Séy la loai sinh truong theo mua, vao mua kho
thang 12 dén thang 5 ndm sau quén thé cy say thanh
thuc 14 va hoa déu kho trén dién rong. Viéc thu
hoach vat liéu dugc tién hanh béng cach cit cay,
gom lai va phoi kho cac phén than, 14 va hoa. Tiép
theo, chiing dugc ddt cho dén khi hét khoi, sau dé
bit kin cho thiéu oxy ngit sy chay hoan toan dé
ngudi va tao ra TSH, tiép theo TSH duogc thu thap
dé tién hanh thi nghiém.

Nude tiéu heo (NTH) 1a dic thu gay 6 nhiém moi
truong nudce trong chan nudi, NTH & dang long nén
¢6 thé loc dudi dang hip phy bang TSH siy dé phan
tich thanh phan hoa hoc trudc va sau khi loc. Do tinh
chat nghién ctru 1a hap phu nudce thai véi méi trudng
nén trong d¢é tai chon nude thai 1a NTH, vi phan heo
1a chét ran khong thé loc qua TSH nén NTH duogc
chon ciing 14 chét thai n6 c6 thé loc qua TSH sdy d&
dang. Co s¢ chon 1a trang trai nudi heo thit c6 quy
mé 50 con, trong luong mdi con tir 50 dén 70 kg,
NTH do chu trang trai thu va dong vao thung dé giao
cho thi nghiém, NTH dugc thu vao budi chiéu, sd
luong thu 1a 20 L, nude tiéu dugc thu tir chau sau do
d6 vao thing, bit kin va sang sém chuyén vé co s&
sir dung thi nghiém. SO nghiém thirc 1a 5 nghiém
thirc gdm (Pi0 cong thire (CTO) dbi chung, Pil CT1
loc 1000 ml NTH qua 30 g TSH sdy, Pi2 CT2 loc
1000 ml NTH qua 50 g TSH say, Pi3 CT3 loc 1000
ml NTH qua 70 g TSH say, Pi4 CT4 loc 1000 ml
NTH qua 90 g TSH sdy) cho mdi chi tiéu hip phu.
Mbi nghiém thirc dugc bé tri theo hé théng c6 3 lan
lap lai, hép phu N ¢6 4 nghiém thirc, N1 nito loc qua
30 g TSH séy, N2 nito loc qua 50 g TSH siy, N3
nito loc qua 70 g TSH sdy, N4 loc qua 90 g TSH
sdy; P c¢6 4 nghiém thirc P1 phdt pho loc qua 30 g
TSH say, P2 loc qua 50 g TSH sdy, P3 loc qua 70 g
TSH say, P4 loc qua 90 g TSH say, K ¢6 4 nghiém
thirc, K1 ka li loc qua 30 g TSH sdy, K2 loc qua 50
g TSH say, K3 loc qua 70 g TSH say, K4 loc qua 90
g TSH siy.

Phan v6 co hon hop (dam, 14n, kali) duoc hoa tan
trong nude loc qua TSH sdy, sau d6 cac thanh phan
hoa hoc TSH va thanh héa hoc nudc sau khi loc da
duoc phan tich.

Cay gibng lua ST25 cua (Oryza sativa) da dugc
gieo, trong va bon phén theo cong thire, cac chi tiéu
sinh truong dugc do 2 lan theo 2 giai doan tudi vao
ngay 60 tudi va ngay 125 thoi diém thu hoach.
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2.2. Phwong phap diéu tra va tao TSH siy

Diéu tra sinh khdi: Cac loai tham thyc vat sdy tai
3 dia diém khac nhau. Mi dia diém chon 9 6 mAu,
tong s6 6 1a 27, dién tich 6 1a 4 m?, tai mdi 6 chon
27 cay siy dé do. Cac chi tiéu can do bao gom: chiéu
cao cay (H), duong kinh mat dét cua cay (Do), sb
cdy trén mot mét vuong (N/m?). Bé xac dinh trong
lwong kho va tao TSH trong 27 6 mau, 9 ciy dugc
chon trong mdi 6 (3 cay thép nhét, 3 cy trung binh,
3 cay cao nhat), cat ngang mat dat sau do viéc ghi
sO thir ty cdy va tén s6 6 dugc tién hanh dé mang vé
phong thi nghiém, chia nguyén li¢u thu hoach thanh
than, 1a, hoa va can timg cay mot. Budc tiép theo la
phoi kho cho trong lugng cia cdy sdy khong thay
di cuia than, 14 va hoa kho cua cdy say. Budc thi ba
1a @6t than, 13, hoa trong 16 dbt thu cong dé tao ra
TSH da duogc thiét ké, phuong phap dbt 1a dt tw
nhién hiéu khi, khi sy chay da gan hoan toan ngon
lira khong con khoi, thi ddy nép cach ly oxy dé ngudi
va thu hoach than, phuong phap nay ti 1¢ than dat
trén 95% va 5% tro hoa. Sinh khdi thuc vat tuoi
dugce do bang khdi lwong toan bo ciy tuoi (Wft),
khéi lugng than cay twoi (Wftr), khéi luong 14 twoi
(WA1), khéi lwgng hoa twoi (WFf), don vi tinh 1a gam
(8)-

Hinh 1. TSH 1am tir ciy siy ¢ DBSCL
2.3. Piéu tra than bun

Dua trén ban dd phan bd do cao cua dit than bun,
15 6 diéu tra than bun da duoc thanh lap (Tran &
Thai, 2014). May khoan tay duoc sir dung dé lay
mau, tong cong c6 15 6 duoc thiét 1ap dé khao sat sy
phat trién va sinh khdi cua ciy sdy tai ba dia diém
cia PBSCL, mdi dia diém 1ap 5 6 lay mau, s6 mau
& 1 diém 13 ba mau (Hinh va ctv., 2020) va mbi mau
1a 1 kg va ghi ma s6 cia dia diém tai dia diém 1a
UTMI1, UTM2, UTM3, UMT4 (Vos et al., 2007),
theo cung tén cua cac 06 diéu tra. Sau d6, mau dugc
dua dén phong thi nghiém cua Vién Khoa hoc Lam
nghiép Nam Bg dé phan tich.

Céc dic tinh coa dat than bun duge danh gia
thong qua cac chi so: pH (H20), min (%), N (%),
P,0s (%), K20 (%), Fe** (mg/100 g), SO4> (mg/100
g) va axit humic (%). Phuong phap phan tich pH
(H20) dugc xac dinh béng may do pH. Ham luong
mun va axit humic dugc danh gia theo Walkley
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Black (Vos et al., 2007), téng nito dugc xac dinh
theo phuong phap (Vos et al., 2007). P,Os dugc chi
dinh theo phuong phap so mau.

Cac dac tinh cua TSH trén cay sdy dugc danh gia
thong qua cac chi tiéu: pH(H20), axit humic (%),
chit hitu co OM %, C %, N %, P %, K %, Ca %, Mg
% va SiO, %. Trong d6, pH dwoc xac dinh bang cach
do ty 1¢ chiét xuit 1: 2,5; K%, Ca%, Mg% dugc do
bing may hép thu nguyén ti, silic dugc do theo
phuong phap ciia AOAC (hiép hoi cac cong dong
phan tich), nito dugc do theo phuong phap Kjeldahl,
phét pho duge do bang phuong phap mau xanh
molypden (TCVN 8940:2011), tro dugc tinh theo
phuong phép tro hoa.

Phan bén hon hop dugc 1 trong 5 ngay va 10
ngay, sau dé duoc ung dung thir nghiém cho laa ST
25. Vi 8 cong thire thir nghiém dugce xac dinh, bd
tri thi nghiém theo hang mdi 16 ¢6 9 ca thé, mdi
nghiém thirc c6 3 lan lap lai:

Nghiém thirc 1: 100 g TSH (ddi chimg)/1 chau
thi nghi€m/1 bui la ST 25.

Nghiém thirc 2: 4 g N 46% +3 gP 61% +3 gK
61% (10 g NPK + 90 g TSH =100 g).

Nghiém cong thie 3: 10 g (N 16% + P 16% + K
8%) +90 g TSH =100 g.

Nghiém thirc 4: 10 g (N 20% + P 20% + K 15%)
+90 g TSH = 100 g.

Nghiém cong thirc 5: 50 g TSH + 40 g than bun
+10 g (N 20% + P 20% + K 15%).

Nghiém thte 6: 60 g TSH + 30 g than bun + 10g
(N 20% + P 20% + K 15%).

Nghiém thuc 7: 70 g TSH + 20 g than bun + 10
g (N 20% + P 20% + K 15%).

Nghiém thuc 8: 80 g TSH + 20 g than bun + 10
g (N 20% + P 20% + K 15%).

Céc ngay sau khi tron trong 5 ngay va 10 ngay,
cac chi tidu phan tich 1a: axit humic (%), chat hiru
co OM (%), C (%), N (%), P (%), K (%), Ca (%),
Mg (%), SiO2 (%).

Céc chi tiéu do dugc trén lta 125 ngay bao gdm:
(Hem) chiéu cao cua cdy, (Br.bu.) canh cua bui,
(Br.pl.) canh cua cdy, (Se.br.) hat cua bong, (Se.bu.)
hat cta bui, (St.le.) chiéu dai than, (Fl.se.br.) hat 1ép
trén bong, (Se.co.) mau hat va (L.co.) mau la

2.4. Phin tich dit li¢u
Kiém dinh t va phan tich phuong sai mot chiéu
(ANOVA) duogc st dung trong phan tich dé so sanh
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gia tri trung binh cia TSH va than bun (Huy, 2009). Sinh truéng va trong lugng cua cdy sdy tai 3 dia
Mirc ¥ nghia dugce dat ¢ mic o = 0,05 (Huy, 2015) diém PBSCL (Bang 1). Sinh truong chiéu cao cay
da dugc phan tich. sdy 2,77 m tir 2,75 dén 2,78 m; duong kinh gbc 1,38

cm tir 1,34 dén 1,40 cm; trong lugng toan bd cay say
twoi la 122,48 g, tir 105,89 dén 131,77 g/cdy; trong
lwong than cdy sdy twoi 89,81 g/cay, tir 71,80 dén
100,72 g/cay; trong lugng 14 cay sdy tuwoi 25,08
g/cdy; trong lugng hoa cay sdy tuoi 7,23 g/cay, tu
5,41 dén 8,05 g/cay. Mat do cay sdy 1a 60 cay/m>, tir
55 dén 68 cay/m Trong lugng cua ciy twoi 1a 7,34
3. KET QUA VA THAO LUAN kg/1 m2.

3.1. Than twoi, khé va TSH cua cay say

Viée xir ly dir liéu di dugc thuc hién, bao gdm
tinh toan thong ké, mé ta, gia thuyét kiém dinh, duoc
thuc hién bang huéng dan (Huy, 2009). Microsoft
Excel 2016, Statgraplies Centurion 19.12 va IBM
SPSS Statistic phién ban 20.0 da duoc str dung dé
xu ly dir liéu.

Két qua diéu tra sinh trudng va trong lugng cua
cay sdy trong 3 dia diém 6 DPBSCL dugc trinh bay
tai Bang 1.

Bing 1. Sinh truwéng va trong lwong ciia ciy siy trong 3 dia diém & PBSCL

Dia diém H(m) Do.o(cm) Wifr Witr Wil Wifl N/m?>  Wf/m?
MT (Minh Thuén) 2,78 1,37 129,79 96,90 23,67 8,22 55 7,10
AMB (An Minh Bic) 2,77 1,34 131,77 100,72 23,01 8,05 68 8,96
KL 2,75 1,40 105,89 71,80 28,57 541 56 5,93
Trung binh 2,77 1,38 122,48 89,81 25,08 7,23 60 7,34
S.E 0,0088 0,017 8,316 9,07 1,75 0.9 4,17
a = 0,05 0,97Ns 0,87 Ns 0,22 Ns 0,03* 0,67 Ns <0,00¥ 0,24 Ns

Ghi chit: H(m) - chiéu cao cdy, Do.o(cm) - duong kinh than cdy mdt dat, Wify - trong hrong twoi cd cdy, Wltr - trong luong
twoi than cdy, Wl - trong luong twoi cua la cdy, Wifl - trong lwong tuoi cia hoa cdy, N/m? - 50 cdy trén 1 mét vudng,
Wfim? - trong luong tuoi trén 1 m?>, MT - dia diém Minh Thudn, AMB - dia diém An Minh Bac, KL - dia diém KL, S.E - sai
50 chudn, (*) - khdc nhau c¢é ¥ nghia, (Ns) - khdc nhau khéng c6 y nghia.

Théo ludn vé tiém nang sinh khoi cdy say: ving UMT. Ving AMB 1a ving tiép cin véi ving
dét than bun ciia Vuon Qubc gia U Minh Thuong
(VQGUMT) nén sinh khéi cao hon ving Minh
Thuan, nguoc lai vung Minh Thuan do tiép can voi
ving nhiém min vi vy su phat trién cia cdy sdy co
mit bi han ché. Su sinh trudng cua cay siy trong
ving AMB tiép can véi than bun cua ving 15i
VQGUMT la phat trién manh hon, dic biét 1a mat
do rat cao, nén trong mua kho chung thuong canh
tranh d6 4m va chét kho dé lai luong vat liéu chay
khé 16n, nén né 1a nguyén nhan giy ra chay rung,
mat khac mat do cao va day dac cling la bét loi cho
cac loai dong vat hoang da di lai, nhét 1a loai khi va
céc loai chim nudc kiém an trén cac bii c6 mit nude.
Mat d¢ day ciing 1a nguyén nhan dan dén han ché
cay tai sinh cta ring tram, cac loai thyc vat khac
khong thé sinh truong va tai sinh lam cho tinh da
dang cua h¢ sinh thai bi han ché vé sb luong loai

Két qua cho thay sy chénh léch vé chiéu cao ca
2 dia diém trong ving UMT déu cao hon ving KL,
nhung sy chénh 1€ch 1a khong 16n, sy khac nhau cé
¥ nghia vé thong ké; vé duong kinh than cay ving
UMT c6 nho hon viung KL, nhung sy chénh Iéch rt
nho, khong c6 y nghia vé mat théng ké; vé trong
luong ca cay vung UMT c6 cao hon, nhung phan
tich thong ké khong co su khac biét; vé trong luong
than cdy vung UMT cao hon vung KL, c6 su khac
biét c6 y nghia véi chi tiéu nay; vé trong luong 14 thi
ving UMT thép hon ving KL, nhung khong co su
khac biét co ¥ nghia; vé trong lugng hoa thi ving
UMT cao hon va sy khac biét c6 ¥ nghia; v& mat do
thi ving AMB (UMT) cao hon, nhung khéng co6 su
khéc biét vé mat do; vé trong luong sinh khéi trong
3 vung thi ving UMT cao hon vung KL.

Qua két qua diéu tra Ve sinh khéi va trong luong thuc vat, gy ra tinh da dang sinh hoc thap, anh
cdy sy tuoi cho thdy tong trong lugng tiém ning huéng dén su phét trién da dang sinh hoc nhu T
trong 3 vung thi ving UMT 1a c6 trong lugng sinh chuc Cuyc Bao Ién Thién Nhién va Pa dang Sinh
khéi cao hon ving KL do diéu kién tu nhién ving ~ hoc da cong bd (Cuc Bao ton Thién nhién va Pa

KL Ia vung bi ngap sau, thoi gian ngdp kéo dai hon dang Sinh hoc, 2023).
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Két qua xac dinh chi tiéu trong lugng cay kho
trong 3 dia diéem & PBSCL dugc trinh bay trong
Béng 2.

Trong lugng cdy kho cua cy sdy tai 3 dia diém
cho thdy (Bang 2): Trong lugng cay kho 1 65,02
g/cay, tir 62,99 dén 66,58 g/cdy; trong lwong than
cay kho 1a 43,77 g/cay, tr 42,84 dén 44,99 g/cay;
trong lugng 14 cay kho 1a 19,45 g/cay, tir 18,57 dén
21,21 g/cay; trong lugng hoa cay kho 1a 2,60 g/céy,
tir 2,52 dén 2,77 g/cay. Trong luong cay kho trén
mot mét vuong la 3,47 kg/1 m?, tir 2,20 dén 3,54
g/m Luong nudc trong cdy bi mét trong qua trinh
ché bién 1am cho cay kho 1a 3,47 kg/1 m?.

Tdp 62, S6 24 (2026): 62-74

Théo ludn vé tlém nang cady say kho: Trong 3
vung AMB la ving tiép can véi ving 16i VQGUMT
¢6 tiém nang vé trong luong céy sdy tuoi 1a cao nhat,
didu nay c6 lién quan dén vat liéu chay trong
VQGUMT, vung KL trong lugng khé cé6 miic cao
th{r hai, tuy nhién vung KL 1a vung triing phén nén
kha nang chay rimg viung nay khong cd nguy co cao
nhu ving AMB ctia UMT. Vi vy, viéc xem xét lam
giam vat liéu chay viing nay truée khi mua kho dén
hang nam 1a rat can thiét, nhdm lam giam nguy co
chay rung hang nam.

Két qua xac dinh cac chi tiéu trong luong cua
TSH cua cay sdy ¢ 3 dia diem DBSCL dugc trinh
bay trong Bang 3.

Bang 2. Cic chi tiéu trong lwgng cdy kho trong 3 dia diém 6 PBSCL (Pon vi: g/ciy)

Dia diém Wtdr Wdrtr Wdrl Wwdrf Wdr/m? Wwl/m?
MT 65,49 43,49 18,57 2,52 3,60 3,54
AMB 62,99 44,99 18,57 2,52 4,38 4,68
KL 66,58 42,84 21,21 2,77 3,73 2,20
Trung binh 65,02 43,77 19,45 2,60 3,87 3,47
S.E 0,6589 0,6366 0,88 0,0833 0,2869
o= 0,05 0,29 Ns 0,27 Ns 0,07 Ns 0,02*

Ghi chu: Wtdr - trong lwong cua cdy kho, Wdrtr - trong lwong cua than cdy kho, Wdrl - trong luong cia la cdy kho, Wdrf
- trong luong hoa cay kho, Wdr/m’ - trong lwong cua cdy kho trén 1 m?, Wwi/m?® - trong luong nuce trong than cay 1 m?’,
S.E: - sai so chuan, (*) - khdc nhau co6 y nghia va (Ns) - khdac nhau khéng co6 y nghia.

Bang 3. Cac chi tiéu trong lwong ciia TSH cay siy ¢ 3

dia diém PBSCL (Pon vi: g/ciy)

Dia diém Whit Whitr Whil Whif
MT 12,95 727 4,00 1,68
AMB 17,55 9,83 5,41 2,28
KL 10,27 5,75 3,27 1,36
Trung binh 13,59 7,62 4,23 1,77

S.E 2,1257 1,1904 0,6280 0,2696

o= 0,05 <0,01* <0,01* <0,01* <0,01*

Ghi chu: Whit - trong liwong ciia TSH trén cay, Whitr - trong lwong cia TSH trén thdn cdy, Wbil - trong luong TSH trén

la cay, Wbif - trong hrong TSH trén hoa cdy, S.E - sai s6 chudn.

vy nghia.

Céc chi tiéu vé trong lugng ctia TSH sy ¢ ba dia
diém (Bang 3, Hinh 2). Trong lugng TSH ciia cdy
sdy la 13,59 g/cay, tir 10,27 dén 17,55 g/cay; trong
luong TSH cua than cay say 1a 7,62 g/cay, tur 5,75
dén 9,83 g/cay; trong lwong TSH cua 14 cdy say la
4,23 g/cay, tir 3,27 d&én 5,41 g/cay; trong luong TSH
ctia hoa cdy sdy 1a 1,77 g/cay, tir 1,36 dén 2,28 g/cay,
tir 1,36 dén 2,28 g/cay.

Xac dinh hi¢u suat TSH cay say:
H% = 13,59/65,02 * 100 = 20,9%
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(*) - su khac biét co y nghia, (Ns) - su khdc biét khong co

Hiéu suat san xuat TSH cay sy 1a 20 ,9%, nghia
1a néu ¢6 100 g nguyén lidu kho thi co thé san xuét
ra 20,9 g TSH cay say.

Hinh 2. TSH ciia than, 14 va hoa cay say
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Théo lugn va dé xudt: Véi hidu sudt san xuét
TSH cay sdy la 20,9% tu vat liéu kho cua cay say
trong 3 ving AMB viing UMT ¢6 ning suét san xuat
TSH 1a cao nhét, day ciing 1a viing nim gan ving 16i
VQGUMT nén viéc thu gom cay say kho trudc mua
chay rimg déng gop mot phan nguyén liéu cho san
xuét than, ddng thdi nd cling gop phan lam giam vat
lidu chay, giam di dau tu ctia nha nude cho cong tac
phong chay va chira chay rung trong VQGUMT.
3.2. Cac chi tiéu hoa hoc cia TSH say

Két qua so sanh cac chi tiéu hoa hoc TSH trén
than, 14 va hoa (pH, C%, axit humic, OM%) duogc
trinh bay tai Bang 4.

Céc chi tiéu hoa hoc 1a pH, C%, axit humic va
OM% trong théan, 14 va hoa cua TSH cay say cho
thdy (Bang 4): pH cua TSH than cay la 10,33, TSH
1412 10,24, TSH hoa 12 9,1, pH tir 9,1 dén 10,33. C%
cua than cay 1a 17,23%, 14 cay la 17,67%; TSH hoa
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1a 20,12%, C% tir 17,23 dén 20,12%. Axit humic
cua than cay 1a 1,38%, 1a cay 1a 1,29%, hoa cay la
1,09%, tir 1,38 dén 1,09; OM% cuia than cdy la
34,48%, la cay la 35,75%, hoa cay la 40,23%, tu
34,48 dén 40,23%. Thao luan va d& xuat: Cac chi
tiéu pH, C%, OM% ctia TSH tir cac b phan cay say
déu dat muc cao, chimg minh tiém nang st dung
rong rai trong ndng nghiép bén viing va moi trudng.
Su khéc biét cé y nghia giita than, 14, hoa thé hién
rang timg b phan ctia cay c6 thé tdi wu cho cac myc
dich khac nhau: than cho cai tao dat, hoa cho hap
phy, 14 cho b6 sung hitu co. Nhin chung, TSH séy la
ngudn vt liéu sinh hoc da dung, giau cacbon, c6 kha
nang kiém hoa va cai thién dat hiéu qua, phit hop véi
huéng phat trién néng nghiép xanh va kinh té tuin
hoan tai viing déng bang ven bién An Giang.

Két qua so sanh cac chi tiéu hoa hoc ciia TSH
cay sdy trén than, 14 va hoa (N%, P%, K%) dugc
trinh bay trong Bang 5.

Béng 4. So sanh cac chi tiéu hoa hoc ciia TSH trén thén 14 va hoa (pH, C%, axit humic, OM%)

Pia didm pH C% Axit humic OM%
: Than La Hoa Than La Hoa Than La Hoa Than La Hoa
MT 10,66 10,38 941 1724 16,03 18,97 1,43 1,31 1,14 34,48 32,07 37,93
AMB 10,27 10,29 9,01 17,24 18,02 20,69 1,32 1,27 1,11 34,48 3724 41,38
KL 10,07 10,04 8,88 17,21 18,96 20,69 1,38 1,29 1,02 34,48 3793 41,38
Tbri‘:l‘;lg 1033 1024 9,1 17,23 17,67 20,12 138 129 1,09 3448 3575 40,23
S.E 0,1732 0,1017 0,1594 0,01 0,8637 0,5733 0,0317 0,0115 0,036 0 1,849 1,15
o=0,05 0,00 0,00 0,00* 1,00 Ns 0,00* 0,00* 0,002* 0,12 Ns 0,00* 1,0 Ns 0,00* 0,00*
Ghi chit: (*) - khdc nhau c6 y nghia, (Ns) - khdc nhau khéng cé y nghia, S.E - sai s6 chudn
Bang 5. So sanh cac chi tiéu hoa hoc ciia TSH cay sy trén than, 1a va hoa (N%, P%, K%)
Dia diém N% P% K%
: Than La Hoa Than La Hoa Than La Hoa
MT 0,17 0,21 0,18 0,44 0,39 0,37 0,72 0,75 0,67
AMB 0,17 0,20 0,16 0,40 0,39 0,39 0,71 0,69 0,68
KL 0,15 0,19 0,17 0,39 0,42 0,33 0,72 0,72 0,67
Trung binh 0,16 0,20 0,17 0,41 0,40 0,36 0,72 0,72 0,67
S.E 0,0066  0,0057 0,0057 0,5152 0,01 0,01763 0,0033 0,0173  0,0033
o= 0,05 0,64Ns 081 Ns 061Ns 009Ns 050Ns 0,15Ns 0,08 Ns 0,09 Ns 0,88 Ns

Ghi chit: (*) - khdc nhau ¢6 y nghia, (Ns) - khdc nhau khéng cé y nghia, S.E - sai s6 chudn.

Cac chi tiéu hoa hoc 1a N%, P% va K% trong
than, 14 va hoa cua TSH cay sdy (Bang 5): N% cua
than 1a 0,16%, 14 14 0,20 va hoa 13 0,17%, tir 0,16
dén 0,20%; P% ctia than 1a 0,41%, 14 1 0,40% va
hoa 14 0,36%, tir 0,36 dén 0,41%; K% ctia than 1a
0,72%, 14 1a 0,72% va hoa 1a 0,67%, tir 0,67 dén
0,72%.
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Thao luan va dé xuat sir dung tiém niang: Thanh
phin N% trong than, 14 va hoa déu thip bién dong
tir 0,15 dén 0,21%, thanh phan nay rat thap so véi
yéu cau N% trong phan bén hitu co 1a thap hon 2%;
vé thanh phan P% trong than, 14 va hoa thi ciing
thip, tir 0,39 dén 0,44%, ti 1¢ nay rat thip so v6i yéu
cdu quy dinh tai Thong tu 09/2019/TT-BNNPTNT
ctia BO Nong nghiép va Phat trién Nong thon (2019),
thanh phan phan khoang hitu co c6 NPK vé6i P%



Tap chi Khoa hoc Dai hoc Can Tho

thdp hon 3% thi thanh phan hoa hoc nay khong dap
(g yéu cau; vé thanh phan K% trong TSH tir than,
14 va hoa chi & mirc tir 0,69 dén 0,75%. Cac chi tiéu
hoa hoc trong than, 14 va hoa véi NPK dé thap va
theo quy dinh ctia Thong tu 09/2019/TT-BNNPTNT
(Bo Nong nghiép va Phét trién Nong thon, 2019) thi
dbi véi phan khoang hitu co c6 thanh phan v6 co N
2%, P 3% va K 3% thi can phai b6 sung phan khoéng
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vO co voi N 1a 2%, P 14 3% va K 1a 3% la yéu cau
dam bao du thanh phan, d& xut dugc dua ra la can
phdi tron thém cac thanh phan phan hitu co khoang
v6i ti 18 khong qua 8% NPK vio trong thanh phan.

Két qua so sanh cac chi tiéu hoa hoc ciia TSH
cay sdy trén than, 14 va hoa (Ca%, Mg%, Si0,%)
dugc trinh bay trong Bang 6.

Bang 6. So sanh cac chi tiéu hoa hoc ctia TSH cay siy trén than, 1a va hoa (Ca%, Mg%, Si0:%)

Pia diém Ca% Mg% Si0:%
* Than La Hoa Than La Hoa Than La Hoa
MT 0,16 0,12 0,18 0,15 0,16 0,14 4,67 4,72 4,25
AMB 0,10 0,09 0,11 0,14 0,16 0,15 4,26 4,84 4,65
KL 0,17 0,10 0,18 0,17 0,16 0,13 5,13 5,24 3,97
Trung binh 0,14 0,10 0,16 0,15 0,16 0,14 4,69 4,93 4,29
S.E 0,0218  0,0088 0,0233  0,0088 0 0,0057 0,2512 0,1571  0,1973
0=0,05 0,11 Ns 0,06Ns 0,01* 0,03* 1,O0Ns 0,73Ns <0,00* <0,00* <0,00*

Ghi chii: (*) - khdc nhau c6 y nghia, (Ns) - khdc nhau khéng cé y nghia, S.E - sai s6 chuan.

Céc chi tiéu hoa hoc ciia TSH 1a Ca%, Mg% va
Si0,% trong than, 1a va hoa cua TSH céy sdy cho
thdy (Bang 6): Ca% cua TSH than cay 1a 0,14%,
TSH 14 14 0,10, TSH hoa 13 0,16, tir 0,10 dén 0,16.
Mg% cua TSH than cay 1a 0,15%, 14 cay 1a 0,16%;
TSH hoa 1a 0,14%, Mg% tir 17,23 dén 20,12%.
Si0,% cta TSH than cay 1a 4,69%, 14 cay 1a 4,93%,
hoa cay 14 4,29%, Si0»% tir 4,29 dén 4,93%.

Thao luan va dé xuit su dung: Thanh phén hoa
hoc Ca% trong than, 14, hoa tir 0,1 dén 0,18%, cay
trong can tbi thiéu 0,1% dé tao vach té bao vai ti 18
% nay kha thdp nhung da nhu cau trong phan bon,
TSH duoc sir dung 1am phan boén thi né gép phan
vao nguyén té trung luong gép cho cdy trong sinh
truong; Mg% trong than, 14 va hoa trong TSH chiém
tr 0,13 dén 0,17%, nhu ciu cua Mg cho cay tréng tr

0,15%, cay thiéu Mg thi 14 c6 mau vang, ti 1¢ nay
dap g yéu cau nguyén td vi lugng trong phan bén;
Si02% cdy trong can SiO, dé phat trién khoe manh,
chéng chiu sdu bénh va ndm bénh, thanh phan than,
la va hoa trong TSH say 3,97 dén 5,24%, nhu cau
cdy trong khoan 5% nén néu TSH sy duoc st dung
vao phan bon thi gop phan ting nguyén td nay hiru
ich cho cay tréng. Céc chi tiéu hoa hoc Ca%, Mg%,
Si0,% ti 1¢ trong TSH say trong phan tich thi ti I¢
thdp nhung néu sir dung 1am phan boén hitu co déu
dap ung yéu cau ma khong can thém cac nguyén tb
trung lugng v6i thanh phan nay.

Két qua phan tich tinh chat hoa hoc cua TSH cay

sy trong 3 dia diém & PBSCL duoc trinh bay trong
Bang 7.

Bang 7. Tinh chit héa hoc ciia TSH cy siy trong 3 dia diém & PBSCL

Axit

Pia diém pH C%  pumic OM% N% P% K% Ca% Mg% Si0:%
MT  9.66 1896 123 3793 017 040 070 015 0.5 478
AMB 986 1885 123 3770  0.18 040 069 012 015 458
KL 10,15 1741 129 3483 019 038 071 015 015 455
Tbr;rlllg 989 1841 125 3682 0,17 0,39 07 014 015 4,64
SE 01422 04993 0,02 009972 0,0057 0,0066 00057 0,01 0 0,0721
a=0,05 0,24 Ns 0,055Ns 0,53 Ns 0,054 Ns 0,057 Ns 0,072 Ns 0,045 Ns 0,03* 0,05% 0,043 Ns

Ghi chit: (*) - khdc nhau ¢6 y nghia, (Ns) - khdc nhau khéng cé y nghia, S.E - sai s6 chudn.

Thanh phé“m hoa hoc cua TSH say tai 3 khu vuc
dugc chon dé diéu tra cho thdy (Bang 7): pH (9,66 -
10,15), carbon (17,41 - 18,96), axit humic (1,23 -
1,29%), chat hitu co (34,83 - 37,93%), nito (0,17 -
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0,19%), phdt pho (0,38 - 0,40%), kali (0,69 -
0,71%), canxi (0,12 — 0,15%), magié (0,2 - 0,15%),
silic (4,55 - 4,78%). Vi TSH sy c¢6 d6 pH kiém tir
9 dén 10 nén c6 thé dugc st dung lam phan bén dé
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cai tao dat pheén 1a tot nhat. Ham lugng chét hitu co 3.2. Cac chi tiéu hoa hoc cia than bun
trong TSH cao hon 30% nén c6 thé dugc sir dung
lam phén hiru co cho néng nghiép. Thanh phan hoa
hoc ctia TSH ¢6 céc chi sé hoa tan nhu nito 0,17 -

Két qua phan tich cdc chi tiéu hoa hoc cua than
bun ¢ 3 dia diém duoc trinh bay trong Bang 8.

0,19%, phét pho 0,38 - 0,40%, kali 0,69 - 0,71%, Céc chi tiéu hoa hoc than bun & 3 dia diém (pH,
cac chi s6 ndy trong phan bon rat can thiét cho cay Axit humic, N%, P%, K%, NH4+, SO4*, Fe**) cho
trong Vi vay, néu chiing ta mudn st dung TSH say thy céc chi tiéu héa hoc ctia than bun ¢ 3 dia diém
de} lam phén hiru co trong nong nghiép thi can phai (Bang 8). Cac chi tiéu hoa hoc than bun cua 3 dia
bd sung cac chi s hoa hoc vo co. diém (Bang 7) bao gom: pH 1a 4,41, tir 4,35 dén

4,37; axit humic 13 13,06%, tir 6,24 dén 17,54%;
N% cua nito 12 0,10%, tir 0,08 dén 0,12%; phét pho
San xuat phan don thuan hitu co: TSH say c6 thé 13 0,10%, tir 0,08 dén 0,12 %; kali 13 0,21%, tir 0,11
dap tng san xuat phan hitu co don thuan va c6 chat dén 0,30 %; NH4" 13 16,70%, tir 15,92 dén 17,33 %;
httu co OM% cao c¢6 trong TSH cao tir 34 dén 39%, SO4* 12 0,07, tir 0,06 dén 0,08%; Fe?* 1a 1,45%, tir
cao hon nhiéu 20% so v&i yéu cau phan bon chi 0,82 dén 2,13%.
thudn hitu co nén co thé st dung lam phéan bén hitu
co cho nong nghi¢p. Theo Thong tu 09/2019/TT-
BNNPTNT ctia Bo Nong nghiép va Phat trién Nong
thon (2019), TSH sdy c6 dang kiém pH tir 9 dén 10,
vi vy no c6 thé duoc sir dung 1am phéan bon dé cai
thién dit chua c6 chura axit sunfuric.

Nhan xét va dé xuat sir dung:

Thao luan va d& xuat: Than bun ¢ pH 1a 4,35 -
4,47 1a loai nguyén liéu c6 tinh axit cao, nén c6 thé
phdi tron voi TSH cay sdy co pH 1a 10 - 11 tao ra
nguyén liéu phan hitu co trung tinh, than bun co
thanh phan axit humic cao tir 6 dén 17%, nén co thé
tao ra phan hitu co humic. Vi véy, viéc két hop than

Néu phén hitu co dugc san xuat dang phan hitu bun va TSH céy sy tao ra ngu6n nguyén liéu phan
co khoang thi can bd sung thém NPK. Cac chi tiéu hitu co ¢6 tiém ning cho nén néng nghiép hiru co
héa hoc cua TSH say thép nhu nito 0,17 - 0,19%, sinh hoc. Tuy nhién, than bun c6 ti 1€ N% tur 0,1%
phét pho 0,38 - 0,40%, kali 0,69 - 0,71%. Nhiing chi dén 0,4%, P% tir 0,08 dén 0,12% va K% la tir 0,1
tiéu nay 1a can thiét cho cy trong. Néu phan hitu co dén 0,3%, trong khi yéu cau cta phéan hiru co 1a N%
khoang dwoc san xudt thi can phai bd sung céc loai 1a 2%, P% 1a 3% va K% la 3% (NPK) khong qua
phan khoang khong qua 8%, N% la 2%, P% la 3% 8%, do d6 phan khoang vo co trong thanh phan phan
va K% 13 3% dé tro thanh phan hitu co khoang. hitu co duge sir dung 13 can thiét.

Béng 8. Cac chi tiéu héa hoc ciia than bun ¢ 3 dja diém (pH, axit humic, N%, P%, K%, NH4",

SO+, Fe")
. +
Pja diém pH ht:igc N% P% K% Iljllg{/“L SO+ mg/L Fe** mg/L
MT 4,42 17,54 0,42 0,08 0,30 15,92 0,06 2,13
AMB 4,47 15,30 0,29 0,10 0,22 16,48 0,07 1,41
KL 435 6,24 0,16 0,12 0,11 17,33 0,08 0,82
Trung binh 4,41 13,06 0,10 0,10 0,21 16,70 0,07 1,45

S.E 0,024622 2,44264 0,071224 0,008165 0,038944 0,291473 0,004082 0,267842
a = 0,05 0,22 Ns  <0,00* <0,00* <0,00* <0,00 <0,00* <0,00*¥ <0,00*

Ghi chii: mg/L (miligam trén 1 lit nudc), (*) - khdac nhau o y nghia, (Ns) - khdc nhau khong cd y nghia, S.E - sai s6
chudan.

3.3. Hip phu cia TSH véi NTH va phén dac biét 1a nito & muc 0,098 g trén lit va NH“j o muc
khoang vo co (N, P, K) 0,015 g trén lit 1a nguyén nhan gy 6 nhiem moi
truong.

Su hép phu cua TSH bé“mg NTH duogc loc qua £ . ) |
TSH cho két qua & Bang 9 va Hinh 3. NTH duoc NTH duoc loc tuan tu qua TSH sy voi khoi
phén tich v6i thanh phan héa hoc sau: pH 1a 8,8; lugng 30 g, 50 g, 70 g va 90 g. Két qua thu dugc khi
NH**, NO* 1a 15,0 mg trén lit (mg/L); NO, - 13 0,15 phan t%’Ch’ NTH dau ra pH lﬁ’ 9,07,9,21, 9,41 va 9,’53
mg/L, NOs - khong phat hién, nito 1a 98,4 mg/L, (so véi doi ching la 8,8). Ket qua phan tich cho thay:
phét pho 1a 4,8 mg/L; kali 14 0,13 mg/L; trong sb NHy+ 1a 14,0 mg/L, 13,5 mg/L, 13,4 mg/L, 13,0
nay, nito va NO,- dugc phat hién c6 ndng do rét cao, mg/L; NO»- phén tich la 0,15 mg/L, 0,06 mg/L,

0,055 mg/L, 0,05 mg/L, 0,045 mg/L; NOs+ khong
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phat hién; nito 1a 98,4 mg/L, 86,0 mg/L, 83,8 mg/L,
82,1 mg/L va 72,6 mg/L; phét pho 1a 4,8 mg/L, 1,7
mg/L, 1,3 mg/L, 1,0 mg/L va 0,4 mg/L; kali 1a 0,13
mg/L, 0,14 mg/L, 0,15 mg/L, 0,17 mg/L va 0,20
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Két qua hap phu ciia TSH cay sdy véi NTH bang
cach loc qua TSH say duoc trinh bay trong Bang 9.

mg/L.

Bing 9. Hap phu ciia TSH cay siy véi NTH bang cach loc qua TSH

+ -
Pia diém pH (glg{/l) (ﬁ(g)/’L) NOs;(mg/L) N(mg/L) P (mg/L) K (mg/L)
Pi0 (NTH) (CTO) 8,8 15,0 0,15 KPH 98,4 4.8 0,13
Pil (30 g TSH) (CT1) 9,07 14,0 0,06 KPH 86,0 1,7 0,14
Pi2 (50 g TSH) (CT2) 9,21 13,5 0,055 KPH 83,8 1,3 0,15
Pi3 (70 g TSH) (CT3) 9,41 13,4 0,05 KPH 82,1 1,0 0,17
Pi4 (90 ¢ TSH) (CT4) 9,53 13,0 0,045 KPH 72,6 0.4 0,20
S.E 0,0933  0,1527  0,0028 3,4847 02645  0,0577
a=0,05 <0,00%  <0,00%*  <0,00% < 0,00% 0,00% 0,00%

Ghi chu: KPH Khong phat , Pi0: NTH, Pil: NTH 1000 ml loc

qua 30 g TSH sdy, Pi2: NTH 1000 ml loc qua 50 g TSH

sdy, Pi3: NTH 1000 ml loc qua 70 g TSH sdy, Pi4: NTH 1000 ml loc qua 90 g TSH sdy, (*) - khdc nhau cé y nghia, (Ns)

- khdc nhau khéng c6 y nghia, S.E - sai s6 chudn.

Théo luan va dé xudt: Két qua nay di minh
ching TSH sdy c6 thé hap phu dwoc cac chi sb hoa
hoc trong méi truong NTH trong d6 cac thanh phan
héa hoc NTH nhu NH,*, NOy, N, P, K duoc hip
phu khi loc qua TSH sdy, c6 thé thay rang khi TSH
sdy duoc loc voi khéi lugng TSH cang nhiéu thi su
hép phu cac chit 6 nhiém moéi truong tir NTH cang
tang. Hudng sir dung nghién ciru nay dugc dé xut
nham sir dung TSH say dé xir Iy 6 nhiém mai truong
do chin nudi gay 6 nhiém dat va nudc trong cac
vung c6 trang trai nho nuéi heo.

Két qua hip phu ciia TSH cdy sdy v6i dung dich
khoang ctua TSH cay sdy voi khoang vo co nito, phot
pho va kali dugc trinh bay trong Bang 10.

Trudc tién, 1000 ml va 1 g nito 46%, 1 g phdt
pho, 1 g kali d dugc hoa tan; sau d6 hon hop dugc
loc qua TSH véi cac luong 30 g, 50 g, 70 g va 90 g.
Két qua phan tich cho thay (Bang 10, Hinh 3): Su
héap phu nito trong than dugc phan tich ¢ 30 g la

Bang 11. Sy hip phu ciia TSH céy siy véi NTH

0,17%, 50 g l1a 0,22%, 70 g la 0,24% va 90 g la
0,31%:; phdt pho & 30 g 14 0,35%, 50 g 12 0,41%, 70
g 13 0,44% va 90 g 1a 0,46%; kali ¢ 30 g 1a 0,43%,
50 g 12 0,45%, 70 g 14 0,46% va 90 g 1a 0,48%. Két
qua nay cho thay TSH c6 thé hip phu nito, phét pho
va kali trong moi truong tu nhién.

Bing 10. Hip phu ciia TSH cay siy véi dung dich
khoang vo co nito(N), phot pho (P) va

kali (K)

TSH N% P% K%
30gTSH 0,17 0,35 0,43
50gTSH 0,22 0,41 0,45
70gTSH 0,24 0,44 0,46
90 gTSH 031 0,46 0,48
=005 <0,00%  <0,00*  <0,00*

Ghi chu: (*) - khac nhau c6 y nghia, (Ns) - khdc nhau
khong co y nghia.

Két qua phén tich hoa hoc hap phu ciia TSH cay
sdy v6i NTH duoc trinh bay tai Bang 11.

TSH pH N% P% K% NOy NOs NH4*
30g 8,87 0,47 0,29 0,32 0,28 0,89 11,77
50g 8,93 0,52 0,32 0,35 0,30 1,19 13,21
70 g 8,95 0,54 0,34 0,36 0,33 1,33 13,89
0g 8,97 0,56 0,37 0,39 0,36 1,46 14,48
a=0,05 < 0,00* < 0,00* < 0,00%* <0,00%* <0,00%* <0,00%* <0,00%*
Ghi chu: (*) - khac nhau co y nghia, (Ns) - khac nhau khong co y nghia.

70



Tap chi Khoa hoc Dai hoc Can Tho

Hinh 3. Sw hip phu khi loc qua TSH cay say voi
phéan khoiang N, P, K va NTH trong chin nudi

Kha nang hip phu TSH siy bang NTH cho thay
su hap phu ciia TSH cdy sdy v6i NTH (Bang 11).
PAu tién, 1000 ml NTH duge chuin bi va loc qua
TSH say véi khéi lugng tang dan tir 30 g, 50 g, 70
g, 90 g, két qua cho thiy pH ting tir 8,87 dén 8,97;
nito ting tir 0,47 dén 0,56%; phdt pho tang tir 0,32
dén 0,39%, kali ting tir 0,32 dén 0,39%; NO™ ting
tlr 0,28 dén 0,36%, NO5™ tang tir 0,89 dén 1,46%,
NH* ting tir 11,77 dén 14,48%. Két qua nay cho
théy TSH c6 thé hap phu nito, phét pho va kali trong
chit thai tir NTH, n6 ciing co thé lam giam sy 6
nhiém chit khoang vo co lam sach méi truong 6
nhiém.

3.4. Suw phdi tron phan TSH, than bun va

phéin khoang vo co

Két qua phan tich sy phdi tron gitra TSH, than
bun va phan khoang v6 co dugc trinh bay trong
Bang 12.

Nghiém thirc pha tron TSH véi phan vo co tr
nghiém thtrc 2 - 4 cho thiy (Bang 12): NT 2 - 4 (10
g nito 46%, 10 g phdt pho 61%, 10 g kali 61% tron
90 g TSH say giit 5 ngay va 10 ngay) sau khi phan
tich céc chi ti€u hoa hoc nhu: pH (10,04 - 10,46),
carbon (17,31 - 17,54%), axit humic (1,22 - 1,35%),
chat hiru co (36,36 - 39,92%), nito (2,46 - 4,87%),
phét pho (2,69 - 4,11%), kali (9,18 - 15,47%), canxi

Tdp 62, S6 24 (2026): 62-74

(0,13 - 0,15%), magié (0,13 - 0,15%), silic (4,25 -
4,52%); cac nghiém thirc ndy chi so sanh ddi chimg.
Chét hitu co, nito, phdt pho va kali 1a nhitng khac
biét dugc thé hién trong phan tich thanh phan héa
hoc ctia TSH say.

Céc chi tiéu hoa hoc: Trong NT 2, nito la 4,22%

trong 5 ngay va 4,87% trong 10 ngay; phdt pho l1a
3,55% trong 5 ngay va 4,11% trong 10 ngay; kali la
11,81% trong 5 ngay va 13,59% trong 10 ngay; chat
hitu co 1a 39,03% trong 5 ngay va 36,98% trong 10
ngay. Trong nghiém thtc 3, nito 1a 2,35% trong 5
ngiy va 2,96% trong 10 ngay; phét pho 1a 2,69%
trong 5 ngay va 3,80 trong 10 ngay; kali 1a 9,18%
trong 5 ngdy va 12,33 trong 10 ngay; chit hitu co 1a
37,89% trong 5 ngay va 36,36% trong 10 ngay.
Nghi¢m thtc 4 nito 14 2,46% trong 5 ngay va 3,55%
trong 10 ngay, phdt pho 1a 2,69% trong 5 ngay va
3,86% trong 10 ngay, chét hitu co 1a 37,89% trong
5 ngay va 36,36% trong 10 ngay. Trong ti€u chi tai
Thong tu sé 09/2019/TT-BNNPTNT, Bo Nong
nghiép va Phat trién Nong thon (2019) da ban hanh
quy chuan k§ thuat quc gia vé chét lwong phan bén
Ha Noi v6i céc tiéu chi bit bude ddi voi phén bon
hitu co ¢6 thanh phan hiru co 1a 30%, ty 1é nito 1a
2%, ty 1& phdt pho 13 2% va ty 1é kali 1a 3%. So véi
cac chi ti€u trén, thi nghi¢m khi dugc thyuc hién la
thoa dang va kha thi d6i vai tiém nang nghién ctru
cua phan bon sinh hoc cay sdy.
Vé hiéu qué phdi tron phéan vo co thi NT 2 (10% N,
10% P, 10% K) va NT 4 (20% N, 20% P, 15% K)
¢6 higu qua hap phu nito, phdt pho va kali trong TSH
1a cao nhat.

Céc chi tiéu thong ké khong c6 su khac biét déang
ké 1a pH, axit humic, canxi, magié va silic. Cac chi
tiéu co sy khac biét dang ké vé mat thong ké 1 nito,
phdt pho, kali va chat hitu co.

Két qua diéu tra sinh truong cia ciy lta ST 25
trong cac nghiém thirc sau 125 ngay tudi dugc trinh
bay trong Bang 13.

Bing 12. Swr phéi tron giira TSH, than bun va phan khoang vé co

Nghiém thic  pH  C% A"“;“m‘c OM%
(1]

N% P% K% Ca% Mg% SiO2%

Fo.la (5ngay) 10,35 18,26 1,27 41,20
Fo.1b (10 ngay) 10,26 17,24 1,32 34,48
Fo.2a (5ngay) 10,04 17,54 1,22 39,03
Fo.2b (10 ngay) 10,46 17,31 1,35 36,98
Fo.3a (5ngay) 10,08 17,23 1,23 37,89
Fo.3b (10 ngay) 10,05 17,31 1,22 36,36
Fo.4a (Sngay) 9,59 18,00 1,31 39,92
Fo.4b (10 ngay) 10,21 17,66 1,28 36,70

0,18 0,39 0,72 0,14 0,15 4,57
0,17 0,40 0,71 0,10 0,14 4,26
4,22 3,55 11,81 0,15 0,13 4,63
4,87 4,11 13,59 0,14 0,14 4,38
2,35 2,69 918 0,13 0,15 4,25
2,96 3,80 12,33 0,14 0,15 4,41
2,46 3,86 13,56 0,15 0,14 4,52
3,35 3,53 1547 0,14 0,14 4,36
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Nghi¢m thte  pH  C% A’“tohﬁ“m‘c OM% N% P% K% Ca% Mg% Si0:%
Fo.5a (5ngay) 10,15 17,65 1,23 38,17 3,33 3,63 13,41 0,14 0,14 444
Fo.5b (10 ngay) 9,31 17,31 1,34 41,86 3,36 4,52 14,31 0,14 0,13 4,46
Fo.6a (5 ngay) 10,41 18,57 1,31 35,62 4,28 4,23 14,85 0,14 0,15 4,37
Fo.6b (10 ngay) 10,10 18,54 1,40 36,98 4,81 4,86 1562 0,15 0,15 4,53
Fo.7a (5 ngay) 9,94 18,39 1,33 40,22 4,72 4,81 15,70 0,14 0,15 4,32
Fo.7b (10 ngay) 9,57 18,14 1,23 37,93 5,66 5,77 10,64 0,14 0,14 4,44
Fo.8a (5 ngay) 10,09 18,76 1,25 36,87 5,30 5,25 16,36 0,15 0,14 4,76
Fo.8b (10 ngay) 10,23 20,01 1,41 40,75 6,23 6,36 1836 0,14 0,16 4,64
a=0,05 0,78 Ns 0,83 Ns 0,06 Ns 0,00* 0,00* 0,00 0,00* 0,64 Ns 0,85 Ns 0,00*

Ghi chii:

Fo.la: nghiém thirc la (NT la) (@6i chimg 5 ngay). Fo.1b: NT 1b (d6i chitng 10 ngay),

Fo.2a: NT 2a (5 ngay). Fo.2b: NT 2 (10 ngay),

Fo.3a: NT 3a (5 ngay). Fo.3b: NT 3 (10 ngay),

Fo.4a: NT 4a (5 ngay). Fo.4b: NT 4 (10 ngay),

Fo.5a: NT 5a (5 ngay). Fo.5b: NT 5 (10 ngay),

Fo.6a: NT 6a (5 ngay). Fo.6b: NT 6 (10 ngay),

Fo.7a: NT 7a (5 ngay). Fo.7b: NT 7 (10 ngay),

Fo.8a: NT 8a (5 ngay). Fo.8b: NT 8 (10 ngay).

Phdn hén hop: véi 8 cong thirc thi nghiém.

Nghiém thirc (NT1): 100 g TSH (doi chirng).

NT2:4gN46% +3gP6l%+3gK61% (10 g NPK+ 90 g TSH =100 g),

NT3:10g(N16% + P 16% +K 8%) + 90 g TSH = 100 g,

NT 4: 10 g (nito 20% + phét pho 20% + kali 15%) + 90 g TSH = 100 g,

NT'5:50 g TSH + 40 g than bun + 10 g (N 20% + P 20% +K 15%),

NT 6: 60 g TSH + 30 g than bun + 10 g (N 20% + P 20% + K 15%),

NT 7:70 g TSH + 20 g than bun + 10 g (N 20% + P 20% + K 15%),

NT 8: 80 g TSH + 20 g than bun + 10 g (N 20% + P 20% + K 15%,).

Céc chi tiéu phén tich sau khi phéi trén 5 ngay va 10 ngay nhw sau: axit humic (%), organic matter OM(%), C (%),
N(%), P(%), K (%), Ca (%), Mg (%), SiO2(%).

(*) khdc nhau co y nghia, (Ns) khdac nhau khong co y nghia.

Bing 13. Sinh truémg ciia ciy laa ST 25 trong cic nghiém thirc sau 125 ngay tudi

Cong thirc H(cm)  Br.bu. Br.pl. Se.br. Se.bu.  Stle.  Flse.br. Se.co. L.co.
Fo.l 92,41 29,75 10,52 107,59 3425 72,22 8,07 4,78 4,71
Fo.2 102,63 31,19 11,45 126,93 4375 71,96 8,15 4,93 4,93
Fo.3 95,48 35,74 11,33 134,59 4579 72,30 8,33 4,89 4,89
Fo.4 93,89 33,33 10,92 158,66 5180 73,66 8,59 4,85 4,85
Fo.5 96,96 32,67 11,15 152,22 5090 72,48 8,48 4,89 4,89
Fo.6 92,26 34,11 11,89 185,37 6641 82,00 8,71 4,89 4,89
Fo.7 95,33 34,48 10,41 163,70 5106 78,93 8,33 4,71 4,71
Fo.8 92,48 31,81 9,78 144,48 4238 72,59 8,87 4,63 4,63

Trung binh 95,18 35,38 10,93 146,69 4829 74,52 8,49 4,84 4,81
o=0,05 <0,00* <0,00*% <0,00* <0,00* <0,00* <0,00* <0,00* <0,05*% <0,02%
Gﬁi chu: H(cm) - chiéu cao cay, Br.bu. s6 nhanh trén bui, Br.pl. - 56 nhdnh trén cay, Se.br. - 56 hat trén nhanh, Se.bu. -
80 hat trén bui, St.le. - chiéu dai than, Fl.,se.br. - s6 hat lép trén nhdnh, Se.co. - mau cua hat, L.co. - mau cua la, (*) -
khac nhau cé y nghia, (N) - khong khac nhau co y nghia.
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Sinh trudng lGa ST 25 trén phan TSH
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Hinh 4. Chiéu cao ciy va s6 hat trén bui trén lia
ST 25 trén cac nghiém thirc TSH sy

Hinh 5. Laa ST 25 sir dung TSH siy va mé hinh
str dung phan bén TSH siy sau 125 ngay tuo6i

Céc chi tiéu sinh truong cua lta dugc ghi nhén &
cac nghiém thirc bon phéan sau 75 ngay va duogc do
sau 125 ngay tudi. Sinh truong cia cdy lta ¢ 8
nghiém thirc cho thay (Bang 13) va (Hinh 4 va Hinh
5): Chiéu cao cdy dbi ching Fo.1 14 92,41 cm va tat
ca cac nghiém thuc 92,96 - 102,63 cm (Tug, 2020)
(chiéu cao céy tir 103 dén 105 cm). Nhanh bui Fo.1
db6i chimg 1a 29,75 nhanh (Br) va tit ca cac nghiém
thirc tir 31,19 dén 34,48 Br. Nhanh cay Fo.1 14 10,52
Br va tit ca cac nghiém thic tir 9,78 dén 11,89 Br.
Hat ctia nhanh ddi chimg Fo.1 12 107,59 hat (Se.) va
tat ca cac nghiém thirc tir 126,93 dén 163,70 hat
(Tué, 2020) (hat tir 68 dén 104 trén mot nhanh va 27
hat 1ép trén mot nhanh). Hat cua nhanh ddi chung
Fo.1 1a 3425 hat va tit ca cac nghiém thuc tir 4.238
dén 6.641 hat. Chiéu dai than cdy Fo.1 1a 72,22 cm
va tit ca cdc nghiém thirc tir 72,30 dén 82,00 cm.
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Hat 1ép Fo.1 12 8,07 hat va tat ca cac nghiém thirc tur
8,33 dén 8,87 hat. Mau hat Fo.1 14 4,78 (5 1a tot nhit)
va tit ca cac nghiém thirc tir 4,63 dén 4,93. Mau 14
Fo.l 124,71 (5 1a tt nhit) va tat ca cac nghiém thirc
tir 4,71 dén 4,89.

Nhom TSH két hop véi cac nghiém thie phan
vo co tir 1 dén 4, nghiém thic 4 c6 s6 hat cao nhat
12 5.180 hat/buyi, nghiém thirc Fo.2 c6 chiéu cao sinh
truéng t6t nhat 1a 102,63 cm nhung s6 hat/bui chi
dat 4.375 hat/bui.

Nhom TSH két hop véi cac cong thirc than bun
va vo co tir Fo.5 dén Fo.7 ¢6 chiéu cao tir 92,26 dén
95,33 cm va s hat/bui tir 5.090 dén 6.641 hat/bui,
riéng nghiém thirc 6 1a tot nhat voi 6.641 hat/bui.

4. KET LUAN

Cay say sinh trudng nhanh, tao ra khéi luong vat
lidu tuoi va kho rat 16n, chiu cao binh quén 1a 2,77
m, duong kinh géc cay la 1,38 cm, trong lugng tuoi
1a 122,48 g/cdy, phan than cdy 1a 89,81 g/cdy, phan
la cay 1 25,08 g/cdy, phan hoa la 7,21 g/cay, mat do
binh quan la 60 cdy/m>. Binh quén ciy siy kho la
65,02 g/cdy, phan than kho 1a 43,77 g/cay, 14 cay
kho 14 19,45 g/cay, phan hoa kho 14 2,60 g/cay, trong
lwong kho trén/m? 1a 3,87 kg.

TSH dugc san xuat bang phuong phap nghién
ctru d6t nhanh vat liéu khé toan cdy sdy cho chay
hiéu khi hét phan kho rdi bit kin cho mét oxy dé dén
ngudi lay than sinh hi¢u sudt TSH say H% 13 20,9%.

Dung dich phan khoang v6 co NPK pha loang
duoc loc qua TSH, Kkét qua phan tich cho théy TSH
¢6 thé hap phu v6i phan khoang vo co N, P, K trong
moi truong dung dich dugc pha loang, khi lugng
TSH say tang thi lugng hap phu N, P, K trong phan
khoang bi hap phu ciing ting theo.

TSH sy c6 thé hip phu dugc mot sé chi tiéu hoa
hoc trong NTH & trong lwong ting thi sy hap phu
cling gia tang, cac chi tidu bi hap phu nhu NOy,
NH4, N, P, K.

Viéc phdi tron TSH sdy véi cac loai phan khoang
NPK khac nhau da duoc thuc hién, cac thanh ph?m
hoa hoc ctia TSH trong 2 thoi diém 5 va 10 ngay
khong c6 sy thay doi, TSH sy c6 kha nang luu gitr
céc dinh dudng nhu N, P, K 6n dinh, TSH c6 thé
dugc phdi tron voi phan khoang dé thyuc hién phan
khoang hitu co.

Trén cdy laa ST25 & giai doan 30 ngay tudi
nghiém thirc phdi tron 90% TSH sdy véi 10% phan
khoang NPK gitip cdy sinh truéng t6t; nghiém thirc
phdi tron hdn hop TSH sdy 70%, than bun 20% va
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NPK 10% (20-20-15) cho cay laa sinh truéng t6t
trong giai doan, trong giai doan sau 75 - 125
ngay tuodi.
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