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Tém tat. Muc dich ctia nghién ctru nay 1a ¢é xuat dwoc dang va liéu lwong than sinh hoc tir phu pham
ndng 1am nghiép thich hgp cho sinh tredng va nang suét cua giéng lia HT1 va cai thién mot s6 tinh chat
hoa hoc dat trong lta trong diéu kién nha ludi tai thanh phd Hué. Thi nghiém 2 nhéan t6 gom c¢6 4 dang
than sinh hoc (rom ra, vé trdu, mun cua, rom ra+vé trau+mun cea  voi ty 1€ 1:1:1) va 4 luong than sinh
hoc (0-d6i ching; 1,25; 2,50 va 3,75 g/kg dat). Két qua cho thay dang va liéu lwong than sinh hoc ¢6 anh
hwong dén chiéu cao cdy, dién tich 14, chi s& SPAD, sinh khéi twoi va kho cua than 14, ré va nang suat
Itia. Khi bén than sinh hoc ¢ luong 2,50 g/kg dat voi dang than sinh hoc tit vo trdu va rom ra+vo
trautmun cua cho nang sudt lta cao hon 45 va 47% so v6i khong boén than sinh hoc. Viée b6 sung than
sinh hoc cling cai thién mét s& tinh chat hoa hoc dat, déc biét tai luong bén 3,75 g/kg dat ¢ ca 4 dang
than sinh hoc. Can mo rong nghién cttu trén dong rudng d€ danh gia hiéu qua cua dang va liéu luong
than sinh hoc dén néng sudt giong lia HT1, hiéu qua kinh t€ va tinh chat d4t trong thoi gian toi.

Tt khoa: dang than sinh hoc, giéng lta HT1, liéu luong than sinh hoc, ndng sudt, tinh chdt dat
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Abstract. The objective of this study was to determine the suitable type and dosage of biochar derived
from agricultural and forestry by-products for the growth and yield of the HT1 rice variety, as well as to
improve certain soil chemical properties under net-house conditions in Hue city. A two-factor
experiment was conducted using four types of biochar (rice straw, rice husk, sawdust, rice straw + rice
husk + sawdust in 1:1:1 ratio) and four biochar concentrations (0 - control, 1.25, 2.50, 3.75 g/kg soil). The
results showed that the types and rates of biochar affected growth indicators such as plant height, leaf
area, SPAD index, fresh and dry biomass of rice stems, leaves and roots, as well as rice yield. Applying
biochar (2,50 g/kg soil in the type of biochar from rice husk and combined rice husk, rice straw and
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sawdust) resulted in 45% and 47% higher rice yields compared to no biochar application. Biochar
supplementation also improved some soil chemical properties, especially at rate of 3,75 g/kg soil at 4
types of biochar application. Further field research is needed to comprehensively evaluate the
effectiveness of biochar types and rates on the yield of HT1 rice variety, economic efficiency, and soil

properties in the future.

Keywords: biochar type, biochar rate, HT1 rice variety, soil properties, yield

1  Patvan deé

Cay lta (Oryza sativa L.) la cay luwong thuc
cht luc, gitt vai tro déc biét quan trong trong dam
bao an ninh luong thue, 6n dinh doi song xa hoi va
phat trién kinh t€ cta Viét Nam. Tuy nhién, trong
nhitng nam gan day, san xuét lua dang gdp nhiéu
khé khan do tdc dong ctia bién d6i khi hau, suy
thodi dat canh tac va hiéu qua st dung phan bén
chwa cao [1]. Viéc st dung phan bén héa hoc kéo
dai vdi liéu lugng 1on da lam suy giam chat lwong
dét, giam ham luong hop chét hitu co, pha vd cau
tric dat va gay 6 nhiém mai truong. Than sinh hoc
la mot vat liéu cai tao dat nong nghiép bi thoai hda
va 6 nhiém t&t nhat. Nhiéu loi ich ctia than sinh hoc
da duoc chi ra nhu tang kha nang hap thu carbon,
do phi dét, tang sinh khoi, nang sudt cay trong va
giam thi€u han han va phat thai khi nha kinh [2].
Do d6, than sinh hoc (biochar) duwgc xem la mot
trong nhitng vat liéu tiém ndng, cé kha nang cai
thién tinh chatly, hoa va sinh hoc cua dat, tang kha
nang gitt nudc, gitt dinh dudng va gop phan nang
cao nang sudt cay trong [3]. Mdi nam, Viét Nam co
khoang 159 triéu tdn phu pham néng lam nghiép
gom rom ra, vé trdu, ba mia, vo ca phé, mun cua,
chat thai chan nudi... nhung chi khoang 10-35%
trong s6 nay duoc tai ché, tai st dung; phan 16n bi
b6 phi hodc gay 6 nhiém méi treong [4]. D& dam bao
duoc nang suat lta trong khi dién tich gieo trong
ngay cang bi thu hep thi can tac ddng cac bién phap
ky thuat thich hop. Nham tim ra dwoc giai phép
httu ich va tan dung dwgc cac phé thai nong 1am
nghiép d€ tai dau tu trd lai cho cay trong, viéc st
dung than sinh hoc 1a chia khoa then chot dé giai

quyét van dé nay tai nhiéu nudc trén thé gidi va
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Viét Nam. Tai Viét Nam da c6 mot s6 két qua
nghién ctru vé than sinh hoc tr cac nguon vat liéu
khac nhau cho cay lia nhu tit rom ctia Nguyén
Hoéng Son va Nguyén Thi Nguyét Thu (2015) [5],
tir cay sdy cua Thai Thanh Lwom va cs. (2026) [6].
Cac két qua nghién ctru déu cho thdy than sinh hoc
6 thé tdng nadng suat lta, giam luong phan hda hoc
va cai tao tinh chat dat. Tuy nhién cac nghién cttu
lién quan dén than sinh hoc két hop tir phu phdm
nong lam nghiép cho cay lta con rat it va hau nhuw
chua ¢6 tai mién Trung, viéc tdn dung than sinh
hoc tir phu pham ndng lam nghiép cé thé giup tiét
kiém dwoc chi phi, than thién moi treong va phuc
vu san xudt néng nghiép hitu co. Do dé muc dich
cua nghién ctru nay la dé xudt duoc dang va liéu
luong than sinh hoc tit phu phdm néng 1am nghiép
thich hop cho sinh trudng va nang suat cua giong
Ita HT1 va cai thién mot s tinh chat hdoa hoc dat
trong laa tai thanh phé Hué.

2 Vatliéu va phuwong phap

21 Viatliéu

Gibng laa HT1 dang trong phd bién tai dia
phuong. HT1 la giong lta thuan, cam on, thich
nghi v6i nhiéu vung sinh thai ¢ Viét Nam, cay cao
95 -105 cm, bdng dai 22 - 25 cm, s6 hat/bong cao,
ndng sudt trung binh 5,5 - 6,0 tdn/ha. Giéng khang
vira cac bénh dao 6n, khé van, chiu rét t8t va chiu
chua trung binh. Thoi gian sinh treong dao dong
95-135 ngay tuy vu.

D&t phu sa trong laa (ting 0 - 20 cm) tai
phuong Huong An, thanh phd Hué. Mot sd tinh
chat dat trong ltia trudc thi nghiém nhu sau: pHka
4,85; OM 3,10%; N 0,11%; P20s 0,062%; K20 0,15%;
CEC 8,54 meq/100g (Két qua phan tich tai Khoa
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Nong hoc, Truong Pai hoc Nong Lam, Pai hoc
Hué, nam 2026).

Than sinh hoc (TSH): Mot s6 tinh chat héa
hoc ctia cac dang than sinh hoc st dung trong thi

nghiém duoc trinh bay tai bang 1.

Béang 1. Mt s6 tinh chat hda hoc ciia cac dang than sinh hoc

Dang than sinh hoc pH C (%) N (%) P205 % K20 (%)
Vo trdu 8,08 55,2 0,49 0,27 0,67
Mun cua 7,18 88,9 0,04 0,05 0,37
Rom ra 7,52 46,1 0,15 0,87 0,94

Ngudn: Két qua phén tich tai Khoa Nong hoc, Trueong Pai hoc Nong Lam, Dai hoc Hué, nam 2026

Cac loai phan bén: BPam uré Phu My (46%
N), 1an supe Lam Thao (16% P205), KCl Phu My
(60% K20), voi nghién tir vo d¢, vo so hén (50%
CaO).
2.2 Dia diém va pham vi

Nghién cttu thuc hién tai nha lwdi Khoa
Nong hoc, Truong Pai hoc Nong Lam, Pai hoc
Hué tir thang 1/2026 dén thang 4/2026.
23  Phuong phap
a. Cong thitc va bd tri thi nghiém

Thuc hién thi nghiém hai nhan t6 trén cay
ltia bao goém 4 dang than sinh hoc (rom ra, vo trdu,
mun cua, két hop rom ra, vé trdu, mun cua (ty 1é
1:1:1) va 4 liéu luwong than sinh hoc (0 - D&i chiing,
1,25, 2,50, 3,75 g/kg d&t) trén nén phan bon 50 mg
N + 30 mg P20s + 35 mg K20 + 250 mg voi/kg dat.
Tong s6 c6 16 cong thike thi nghiém. Thi nghiém bd
tri theo kiéu RCRD (kh&i hoan toan ngau nhién),
mdi cong thite c6 2 chau (Chéu thi nghiém cé chiéu
cao 23 cm va ban kinh 18 cm), véi 3 Tan nhéc lai.
Tong s6 chau thi nghiém la 96.
b. Quy trinh k¥ thuat 4p dung trong thi nghiém

D&t phu sa trong laa (tang 0 - 20 cm) tai
phuong Huong An, thanh phé Hué thu thap thoi
diém nao vé theo TCVN 7538 - 2: 2007/BTNMT
duoc phoi khd trong khong khi, gia nho, loai bo ré
cay va cac ton du khéc, tron déu dong nhat truede
khi b8 tri thi nghiém. Mdi chau thi nghiém gom 3
kg dét dugc tron déu véi 100% than sinh hoc mot

tuan trude khi cdy lua véi dang va liéu luong
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teong tng cac cong thizc thi nghiém nhw trén. St
dung cac chau nhua c6 dung trong ctia dat khoang
1,3 kg dat/dm3. Tudi 400 ml nudc vao mdi chau
thanh nhiéu Ian lién tiép dé€ dat dwgc ham luong
nude 6 do &m bao hoa dong rudng. Cac chau dugc
lam am va bao quan trong mot tuan trude khi cdy
dé€ tranh ngd doc co thé xay ra do qua trinh khoang
héa hop chat hitu co xay ra sau khi lam wét dat
kho. Cdy 6 cay lua (13 - 15 ngay tudi, cao khoang
10 cm) vao mdi chau, muc nwde dwoce diéu chinh
dén 3 cm trén bé mat dat. Thoi gian thi nghiém la
tlr cdy dén thu hoach la 85 ngay. Giong lua HT1
duoc gieo trong vuon wom d€1ay cay con cdy trong
chau. Ngoai ra Ieong phan dam uré, lan supe va
kali clorua, v6i dwgc bon véi lwong twrong g nhu
0 trén. Bon 16t 100% lan, 30% dam va 50% kali tredce
khi cdy, bon thiic 45% dam va giai doan bat dau dé
nhanh, 25% dam va 50% kali vao giai doan bit dau
lam dong. Cac bién phap ky thuat khac 4p dung
theo quy trinh k¥ thuat cho cay Ita (TCVN 13381-
1:2023).
c. Chi tiéu theo doi va phrong phap nghién cttu
Chiéu cao cay va sd 14 tai giai doan thu
hoach. Po 5 cay/lan nhic lai. Dién tich 14 st dung
mdy do cam tay (CIC - My) va chi s SPAD trén
mdy do cam tay (Nhat Ban) tai giai doan thu hoach.
Sinh khdi than 14, ré tuoi va kho tai giai doan thu
hoach: Tat ca cac cay lua tw mdi chau sé duoc thu
hoach. Nh& cac cdy con nguyén ré ra khoi timng

chau va rira sach. Phan trén mat dat (than 13) caa
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cay lta dugc tach ra khoi phan dudi mat dat (ré).
T4t ca cdc mau duoc dua vao sdy & 70°C trong 72
gi0 cho dén khi khéi lwong khong déi. Sau do, tat
ca cadc mau duwoc can d€ xac dinh sinh khéi than 14,
1é twoi va kho ctia cay lta. Ty 1é hop chat kho bang
khoi luong kho cta than 1a, ré * 100 chia cho khdi
luong twoi cua than 13, ré. Nang sudt cd thé
(g/chdu): thu toan bo mAau lda trén chiu va tinh yéu
t6 c&u thanh nang sudt (s6 bong/chau, s6 hat chac
trén bong, khdi luong 1000 hat) va ning suat ca
thé/chau. Phan tich dat: Mau dat duoc thu thap tir
mdi chau sau khi thu hoach lua &€ phan tich cac chi
tiéu bao gom pHka (TCVN 5979: 2007), OM (TCVN
4050: 1985), N tong s6 (TCVN 4051: 1985), P20s

tong s8 (TCVN 8940: 2011), P20s d& tiéu (TCVN
5256: 1990), K20 téng s6 (TCVN 4053: 1985), CEC
(TCVN 8568: 2010).
d. Phuong phap xu ly s6 liéu

S6 liéu thu thap bao gom trung binh, phan tich
ANOVA 2 nhén t8, so sanh trung binh theo LSDos
dugc xtt ly thong ké trén phan mém Statistix 10.0.

3  Keét qua va thao luan
3.1 Mot s6 chi tiéu sinh truéng ctia ciy lua tai

giai doan thu hoach
Anh huéng ctia dang va liéu lugng than sinh
hoc dén mot s6 chi tiéu sinh truong cua cay lua tai

giai doan thu hoach duoc trinh bay ¢ Bang 2.

Bang 2. Anh hudng ctia dang va lidu lwong than sinh hoc dén mét s6 chi tiéu sinh trudng cta cay lta tai giai doan

thu hoach

o Liéu lugng  Chiéu cao cay s Dién tich 14

Ky hiéu Dang TSH TSH (%) (cm) S6 1a (1a) (cm?ciy) SPAD
CT1 0 (BC) 76,0¢f 12,14 273,43de 34,038
CT2 1,25 80,0cde 13,6b 308,60abc 36,078

Rom ra (RR)
CT3 2,50 86,52 14,54 320,632 37,374abc
CT4 3,75 86,42 14,74 310,53abe 37,0324
CT5 0 (BC) 76,0ef 12,6 277,67de 35,204
CTé6 1,25 78,1¢f 13,5bcd 305,53abe 36,44b-
CT7 Vo trau (VT) 2,50 88,5 14,42 320,234 38,43
CT8 3,75 85,2ab 14,74b 326,602 37,674abc
CT9 0 (BC) 75,3f 12,7 268,17¢ 34,28fs
CT10 1,25 77,0d=f 12,4cd 287,73cde 34,82¢fs
Mun cua (MC)
CT11 2,50 80,5¢d 13,9abe 291,63¢de 36,370
CT12 3,75 81,9bc 14,5 294,37bcd 35,738
CT13 0 (BC) 76,0ef 12,8 286,97¢cde 34,40¢fs
CT14 1,25 79,2t 13,724 293,2()cde 36,32¢<f
RR+VT+MC (1:1:1)
CT15 2,50 86,82 14,42b 312,30abe 38,602
CT16 3,75 85,1ab 15,22 324,272 37,562
LSDo,0s - 4,3 1,6 25,93 2,06

Ghi chii: Cic cong thirc khdc ky ti trong ciing mot cgt sai khdc i nghia vé mdt thong ké 6 khodang tin cdy 95%. DC: Ddi chitng.
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S4 liéu & Bang 2 cho thdy: O cling mot dang
TSH, chiéu cao cay lua ting dan theo luong bon
TSH, dat cao nhat ¢ lwong bon 2,50 g/kg dat (86,5 -
88,5 cm). Trong 4 dang TSH thi dang TSH ti vo
trdu c6 chiéu cao cao nhét tai CT7 va khong sai
khac c6 y nghia so véi cac dang TSH con lai (Bang
2). Cac nghién ctru da chi ra rang TSH c6 thé thtic
ddy su phat trién cua cdy trong va tang nang suat.
Chen et al. (2021) da két luan chiéu cao cay laa &
cong thirc bon TSH cao hon c6 y nghia so v6i cong
thitc khong bon TSH va hiéu qua cang cao khi tang
luong TSH, nhu vay phu hop véi két qua thi
nghiém nay. M6t thi nghiém cho thdy viéc b sung
TSH ttr tre lam tdng chiéu cao than lua trung binh
va nang suat, nhung sy khac biét khong c6 y nghia
thong ké. Nguoc lai, su gia tang chiéu cao cay lua
c6 y nghia théng ké khi bén TSH tit rom ra trong
hai ndm [7]. Dién tich 14 (LA) la tong dién tich bé
mat cuia tat ca cac 14 cay, LA cho biét tiém nang
quang hop ctia cay, la phuong tién d€ danh gid
hiéu qua cua qua trinh quang hgp, dong thoi la mot

yéu t6 co ban d€ tinh toan chi s6 dién tich la. Dién

tich 14 tang 1én khi tdng lwong TSH tit phu phdm
ndéng 1am nghiép (Bang 2). Dién tich 14 cao nhét ¢
lwong bén 3,75 g/kg ddt & dang TSH tir vo trdu
(CT8) (326,6 cm?2). Trong bon loai TSH, dién tich 14
cao nhét cting thu thu dwgc ¢ CT18 va cao hon BC
(CT1, CT5, CT9, CT13) tir 10 - 18%. Két qua nghién
cteu cua Kartika et al. (2018) [8] cling cho thdy bén
TSH ¢ cac liéu luong khac nhau c6 anh hudng dén
LA ctia cay lua. Gia tri SPAD tiang dan ¢ cac luong
bon TSH cao (37,37 - 38,60). Gia tri SPAD twong
quan v6i ham lwong diép luc va N, do TSH c6 chira
N, nén khi téng lwong TSH dan dén ham lwong N
cung cdp cho cay lta ting dan dén ting SPAD. Két
qua nay pht hop vdi nghién cttu cua Kartika et al.
(2018) [8] cho thay ty 1é N trong 14 duoc phan bo
cho chat diép luc tang 1én khi ham lwong N trong
la tdng ¢ thuc vat mot 14 mam.
3.2 Sinh khéi twoi va kho cta cdy lua tai giai
doan thu hoach

Anh huong cta ligu lwong va dang than sinh
hoc dén sinh khdi cua cay lua tai giai doan thu

hoach duogc trinh bay ¢ Bang 3.

Béang 3. Anh hudng cua liéu lwgng va dang than sinh hoc dén sinh khéi twoi va kho ctia cdy lua tai giai doan thu hoach

Lisu Sinh khéi than 14 (g/cay) Sinh khéi ré (g/cay)
Ky hiéu Dang TSH lu’qnog —_ —_
TSRO Tuol  KRO oo T KB ot )
CT1 0 (BC) 10,72 2,49¢ 23,2744 2,98de 0,578 18,980«
CT2 1,25 13,47<de 3,004 22,44bcd 3,923k (,8]ae 20,98abe
Rom ra (RR)
CT3 2,50 15,11 3,78 25,0724 4,402 1,002 22,43
CT4 3,75 14,130« 3,50¢ 24,75+ 4,422 0,90abe 20,12abe
CT5 0 (BC) 10,43 2,50¢ 23,964 2,82¢ 0,548 19,11b«
CTeé 1,25 12,16¢h 3,144 25,873 3,57bcd 0,77vf 21,473be
C17 V6 tréu (V) 2,50 15,182 3,93 26,442 4,01abc (0,930 23,442
CT8 3,75 14,280 3,63¢¢ 25,68zbe 3,704 (,87d 23,407
CT9 0 (bC) 10,74 2,55¢ 23,7124 2,85¢ 0,578 19,874abe
CT10 1,25 11,53 2,71 23,5324 3,42cde 0,601 17,71¢
Mun cua (MC)

CT11 2,50 12,93def 3,094 23,96#4 3,30cde  0,72¢8 21,962
CT12 3,75 12,43¢fs 3,094 24,854 3,33cde  (,6748 20,162b¢
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Lidu Sinh khéi than 14 (g/cay) Sinh khéi ré (g/cay)
Ky hiéu Dang TSH lu’qnog 516 ¥ 16
TSH %) Tuoi Kho  hortwoi 00) TR0 KBO atuwoi (%)

CT13 0(BC) 11,2680 2,49 22,12« 3,164  0,63% 20,10%%¢
CT14 RR+VT+MC 1,25 14,6300 3,174 21,764 348 0,73 21,174
CT15 (L1:1) 2,50 15,73 3,79 24,1124 434 0,97 22,63
CT16 3,75 15,13 3,67:b 2437+4  4,19% 0,93 22,354

LSDogs - 1,44 0,28 3,60 0,72 0,19 4,06

Ghi chii: Céac cdng thitc khac ky tu trong cing mot cot sai khéc y nghia vé mét thong ké & khoang tin cay 95%.

Sinh khoi twoi va kho ctia cay trong ¢ lién
quan mat thiét dén kha nang sinh trudng, hiéu suat
quang hop va nang suat cta cay trong. Két qua thé
hién 6 Bang 3 cho thdy sinh khéi tuoi va kho ctia than
va ré 1ta bi anh hudng dang k& boi bén TSH. Sinh
khdi kho trong than va ré lta téng gan 21-57% va 35-
77% khi bon 2,5 g/kg dat, theo tht tu (CT3, CT7,
CT11 va CT15) so véi DC (CT1, CT5, CT9, CT13). O
mtc bon 2,5 g/kg dat voi TSH tir rom rat+vod
trdu+mun cua (CT15) va 3,75 g/kg dat véi TSH tie vo
trau (CT4), sinh khdi twoi trong than va ré dat gid tri
cao nhét. O mdi lugng bén, TSH tlr mun cua ¢6 anh
hudng it nhat dén khoi lugng kho caa 14, than va ré
(Bang 3), c6 thé do ham luwong dinh dudng trong
TSH tir mun cwa thdp nhat. Liu et al. (2022) [9] nhan
thdy viéc bo sung TSH ttr rom ltia mi 6 ty 1€ bon 2%
lam ting tong khoi lwong kho 1én 12,9% so véi
khong bon TSH. Bén canh d6, nghién cttu da chi ra
rang viéc st dung TSH tir vo trdu c6 thé cai thién
chat luong dat, tang nang sudt lGa va cai thién kha
nang hép thu chat dinh dudng trong dat trong lua.
Boén TSH ¢ liéu lwong cao c6 xu hudng lam tang sinh
khdi ré va ty 18 khdi luong ré so voi cdc phuong
phap bén hitu co va khong bon hitu co, ngoai ra ré
ltia ¢6 kha nang hap thu mot s6 hat nano TSH trong
dat va sau d6 van chuyén chuing vao than cay. Viéc
bén than sinh hoc mang lai loi ich dinh dwdng cho
ca cay trong va dat, vi né chita nhiéu khoang chat
thiét yéu nhu Ca, Mg, Cu va Fe, hd tro su sinh

truong va phat trién cua cay trong [10].
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3.3  Céc yéu t6 ciu thanh ning suit va ning
suat lua

S6 liéu 6 bang 4 cho thdy, s6 bong/chau ¢ cac
cong thic dao dong ttr 6,50 - 8,70 bong/chau phu
thudc vao cac dang va liéu lwgng TSH. C6 su sai
khac c6 y nghia thong ké gitta cac cong thirc thi
nghiém. Trong 4 dang TSH st dung thi cong thitc
bén 2,5 kg/kg dat ¢ dang TSH tit rom ra+vd
trdu+mun cua (CT15) ¢ s6 bong/ chau cao nhat
(8,70 bong/chau), tiép theo la dang TSH tir vo trau
(8,63 bong/chau). Ty 1€ hat chéc/béng co swsai khac
c6 y nghia vé mat thong ké ¢ xac suat 95% tai cac
cong thize. Ty 1& hat chac/bong dao dong tir 57,89 —
70,81%. Cong thiec BC ¢ dang TSH tit mun cua
(CT9) c6 ty 1é hat chic/bong thdp nhat so véi cac
cong thiec PC ¢ dang TSH khéc. Khdi luong 1000
hat & cac cong thiic c6 su sai khdc c6 y nghia vé mat
thong ké & xac sudt 95%, dao dong tir 16,97 - 20,60
g. Cong thirc c6 khdi luong 1000 hat, hat 16n nhat
la CT7 (20,60g) va thap nhat 1a CT9 (16,97g).

Nang suat ca thé (g/chau) c6 su chénh 1éch c6
y nghia gitta lwong bén va dang TSH. Trong 4 dang
TSH st dung thi nang suat ca thé dat cao nhat o
luong bon 2,5 g/kg dat (11,77 - 14,80 g/chau), dat cao
nhat 6 dangTSH tir vo tradu va két hop rom ra+vo
trdu+mun cwa (CT7, CT15). Tat ca cac chi tiéu cau
thanh ndng sut va nang suat c6 xu hudéng giam o
liéu leong boén 3,75 g/kg dat, tuy nhién khong sai
khac thong ké so voi luong boén 2,5 g/kg dat. Khi
lwgng than sinh hoc qua cao lam cho ty 1é¢ C:N:P:K
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trong datbi thay d6i, cay hap thu dinh duong khong

can d6i, nén lam cho sinh treong sinh dudng manh

nhung hinh thanh hat kém hoéc nguoc lai, dan dén

lam giam nang suét cudi cung [7].

Bang 4. Anh hudng cua liéu luong va dang than sinh hoc dén cac yéu t8 cdu thanh ning sudt va ning suat lta

Liéu . 5h T)’f 1é hat Khéil N5171g suat ca
Ky hiéu  Dang TSH Tlswl_(;rzog/o) bGnZ/(:héu ch?:: /b?);g chégz)éng 1.0 (;.0 h‘;ng) thé (g/chau)
CT1 0 (BC) 6,508 56,154 58,164 17,508 6,378
CT2 Rom ra 1,25 6,83¢8 70,95b 66,034 18,40+ 8,93¢
CT3 (RR) 2,50 8,23 82,00 68,55 20,33 13,804b¢
CT4 3,75 7,50¢d 84,102 70,972 19,30 12,30b<d
CT5 0 (BC) 6,73¢f8 54,09¢ 59,51 17,53 6,408
CTé6 1,25 7,13 62,70<de 60,86+ 18,70q 8,40<%s
CT7 Vo tréu 2,50 8,637 83,28 68,10abe 20,60 14,80
=)
CT8 3,75 8,402 84,502 70,812 19,77b 14,03
CT9 0 (PC) 6,508 55,704 57,894 16,978 6,170
CT10 Mim cua 1,25 6,63 66,00 63,284 17,67¢h 7,43feh
CT11 (MC) 2,50 7,27de 86,55 67,92abe 18,604 11,77
CT12 3,75 6,83¢%5 84,23 66,79+ 18,17¢f% 10,534
CT13 0 (BC) 6,904 56,13d 61,42bcd 17,63 6,801zh
CT14  RR+VTHMC 1,25 7,730 71,65b 64,312 18,604 10,334
CT15 (1:1:1) 2,50 8,700 85,21 70,422 19,93sbc 14,80
CT16 3,75 8,23 84,14 70,572 19,57¢ 13,57:be
LSDoos 0,63 11,25 9,14 0,76 2,20

Ghi chii: Cic cong thirc khic ky tw trong ciing mot cgt sai khdc y nghia vé mdt thong ké 6 khodng tin cdy 95%.

Lakitan (2018) [11] cho thay viéc bon TSH da
lam tang dang ké ndng sudt lia mach, bon TSH ti
gd khong lam tang nang sudt lta trong trén dat
hiéu khi. Bon TSH véi liéu luwong 1én dén 1,2 tan/ha
da anh huong dang ké dén s6 nhanh trén moi
khom khi thu hoach, s6 nhanh hitu hiéu trén mdi
khom, s8 hat trén mdi bong va khéi lugng 1.000
hat. Két qua phan tich tong hop cho thdy phan ting
cuia nang sudt lia véi TSH tang 10,73% va 12,04%
so v6i cong thite DC. Chen et al. (2021) [7] da chira
rang viéc stt dung TSH c6 thé thtic day ning suat
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lta bang cach tang s6 bong, s6 hat, va ty 1& hat chac.
Vé6i TSH duoc lam tir vo trdu, s6 bong va s6 hat
tang lén khi luong TSH bén tdng 1én va nang sudt
ltia tang 15,26 - 44,89%. Dac biét, ndng sudt lua khi
bon luong TSH cao (300 kg/ha) khac biét dang ké
so voi cac cong thiec khac.
3.4 Mot s6 tinh chat héa hoc dat trong lua

Anh huong ctia ligu lwong va dang than sinh
hoc dén mot sO tinh chat dat trong lua sau thi
nghiém duwoc trinh bay ¢ Bang 5.
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Bang 5. Anh hudng cta liéu luong va dang than sinh hoc dén mot so tinh chat dat trong laa sau thi nghiém

Ky hiéu Dang TSH L‘Te‘S‘I;“("/“)g pHka  OM(%)  N(%)  P:0s5(%) KO (%) (crﬁfﬁkg)
CT1 0 (DPC) 4,87¢f 0,118¢% 0,065 0,157¢h 8,61
CT2 1,25 4,934det 3,24¢e 0,131 0,067 0,177¢ 8,694

Rom ra (RR)

CT3 2,50 5,000 3,31bed 0,151 0,068 0,190< 8,75bcd
CT4 3,75 5,09eb¢ 3,35% 0,159 0,070 0,213 8,81
CT5 0 (BC) 4,86! 0,121t 0,066 0,157 8,65¢5
CTé6 1,25 4,98 3,26cde 0,14b« 0,068 0,193b<d 8,744
cry  Voududvh o, 45 5,09abc 3,38 0,150 0,068 0,197 8,79abc
CT8 3,75 5,150 0,149 0,071 0,220 8,85
CT9 0 (PC) 4,86¢ 0,108s 0,063 0,1500 8,608
CT10 Mim cua 1,25 4,994+ 0,120t 0,064 0,1608 8,67¢f
CTI11 (MC) 2,50 5,06 3,25¢de 0,140b¢ 0,066 0,180 8,714
CT12 3,75 5,03 3,31bxd 0,151z 0,068 0,200 8,75bcd
CT13 0 (DC) 4,87¢ 0,118 0,065 0,1608 8,62f¢
CTI4  RRAVTSMC 1,25 4,961 0,130<de 0,068 0,187¢e 8,70
CT15 (1:1:1) 2,50 5,09abe 3,320¢ 0,140b¢ 0,069 0,200° 8,74cd
CT16 3,75 5,13 3,38 0,1592 0,070¢ 0,220 8,801

LSDogs 0,14 0,012 0,03 0,009 0,06

Ghi chii: Cic cong thikc khdc ky tw trong ciing mot cét sai khic y nghia vé mat thong ké ¢ khodang tin cdy 95%.

SO liéu 6 Bang 5 cho thay: pHka & cac cong
thitc thi nghiém cé su dao dong trong khoang ttr
4,86 — 5,15, thdp nhat ¢ cac cong thiec DC khong
bén TSH (CT1, CT5, CT9, CT13) va cao nhét & cong
thiie bon 3,75 g/kg dat tai ca 4 dang TSH. Trong 4
dang TSH nghién cttu thi pHka dat cao nhat 6 dang
TSH tix v6 trau va sai khac c6 y nghia so vdi cac dang
TSH con lai, diéu nay 1a do TSH tir vo trau c6 pH
cao hon so vdi cac dang con lai. pHxa & cac cong
thitc tang ti 1€ thuan véi lugng bon TSH, diéu nay
c6 thé do TSH ¢6 tinh kiém [1]. OM (Ham luong
httu co) dao dong trong khoang ttr 3,20 - 3,40%, cao
nhét & cong thire bén 3,75 g/kg dat tir dang TSH vo
trau (CT8) va thdp nhét ¢ cong thiec DC (CT9).
Ham Irong OM cuia cac cong thirc tang ti 1€ thudn
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v6iluong TSH tir phu pham néng lam nghiép. Viéc
boén than sinh hoc da cai thién ham luong carbon
httu co (SOC) trong dat, do TSH c¢6 ham luwgng
carbon cao, d6ng thoi do tac ddong cong huong cua
carbon ttt than sinh hoc, vi sinh vat, si¢ phan hay
vung ré va chat tiét ra ttr ré [12], [13]. Bén TSH lam
tang ham luong N tdng s6 trong dat va tang ty 1&
thuan véi luong bén. Ham lwgng N tong s6 dat cao
nhat tai dang than sinh hoc tit rom ra va luong bon
3,75g/kg dat (0,16%). Diéu nay la do su hap phu
NH+ vao cac nhém chitc cacbonyl va carboxyl
chtta oxy lam giam lwong NHs c6 sdn cho qua
trinh nitrate hoa khi tang liéu luong TSH va lam
giam sy rira troi NOs [14]. Liéu luong va dang TSH
bén cho lta c6 anh huéng dén ham luwong P tong
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s0, nhung khong c6 su sai khac cd y nghia gitra cac
cong thitc thi nghiém. Ngoai viéc giai phong truec
tiép P tir TSH thong qua trao ddi, khtr hdp phu
hodc hoa tan, con do khoang héa P hitu co thong
qua sy phat trién cua vi sinh vat va cai thién kha
nang cung cap P thong qua viéc tang d6 pH cta dat
[15]. Twong tw nhw N va P, bon TSH cling lam tang
dang ké ham luwong K tong s6 trong dat trong laa.
Ham lwgng K tong s6 dat cao nhat (0,22%) tai CT16
(bon 3,75 g/kg dat voi dang TSH két hop tir rom
ra+vo trdu+mun cwa). Viéc bon TSH lam tidng cac
phéan K hoa tan va c6 thé trao doi, ting kha nang
cung cap K va su phat trién ctia vi khudn hoa tan K
trong dat, lam ting mac K trao doi trong dat va
giam ton that K do rwra trdi [16]. Cac cong thitc thi
nghiém c6 CEC cao nhat ¢ cong thirc bén 3,75 g/kg
dat (CT8) (8,85 cmo/kg) va thap nhat & cong thize DC
(CT9) (8,60 cmol/kg). CEC ctia cac cong thite tang ti
1é thuén véi luong TSH bon, dang TSH tir vo trau ¢
CEC trong dat cao nhat, tiép theo la dang TSH tu
rom ra. Premalatha et al. (2023) [12] da chitng minh
moi twong quan tuyén tinh gitta ty 1€ bén TSH va
CEC. TSH c6 kha nang gitr lai cation trong dat rat
thdp, nhung theo thoi gian, TSH trai qua qua trinh
oxy hda bé mat da lam tang cac nhdm carboxyl, do
d6 lam tang dién tich &m va cudi cing dan dén su
hép thu cation.
4  Kétluan va kién nghi

Bon TSH c6 thé tang chiéu cao cay, s0 14,
dién tich la va chi s6 SPAD va dat gia tri cao nhat
tai lwong bén 2,50 - 3,75 g/kg dat & ca bon dang
TSH, ddc biét t6t nhat tai dang TSH tir vo trdu va
TSH tit v6 trdu+rom ra+mun cuwa. Sinh khoi than 14
va ré tuoi va kho ciing tang ty 1é thuan theo luong
TSH bén. Sinh khoi than 14 kho cao nhét ¢ luwgng
bén 2,50 g/kg dat 6 dang TSH tir vo trau (3,93
g/cay), ty 1é chat kho dat 26,44%, Nang suat laa ca
thé duoc cai thién khi lwgng bon TSH ting lén.
Nang suat lta 6 luong 2,50 g/kg dat ¢ dang TSH ti
vo trdu va TSH tir vo trdu+rom ra+mun cua la cao
nhat (14,80 g/chau). Bon TSH da cai thién s6 hat
chic, s8 bong lta va khéi luong 1000 hat, day la
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nhitng 1y do chinh dan dén sy gia ting ning suat
ltia. Dang va liéu luong TSH ciing lam thay d6i mot
s0 tinh chat hoa hoc dat nhu pHka, OM, N, P20s,
K20 va CEC sau thi nghiém theo chiéu huéng tang
1én, ddc biét & lwgng bon 3,75 g/kg dat, tuy nhién
do thoi gian ngan nén sy thay ddi nay chua 16n.
biéu nay cho thdy tac dong cua TSH lén cac dac
diém cua cay trong phu thudc vao dang va liéu
luwong bon. Can nghién ctru thém trén dong rudng
vé luong bon 2,50 - 3,75 g/kg dat trén dang TSH ti
vo tradu va vo triutrom ra+mun cwa dé€ xac dinh
dwoc hiéu qua cua TSH trong viéc nang cao nang
sudt lua va chét lvong dat, tir d6 c6 cac bién phap

quan ly t&8i vu cho san xudt lta bén viing.
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