Tap chi Khoa hoc Trirong Pai hoc Can Tho

Tap 56, S6 chuyén dé: Khoa hoc dat (2020): 159-168

Tap chi Khoa hoc Trudng Pai hoc Can Thao

SO chuyén dé: Khoa hoc dat

website: sj.ctu.edu.vn

DOI:10.22144/ctu.jsi.2020.081

HIEU QUA CUA CHE PHAM CAI TAO PAT TRONG CAl THIEN PAC TiNH
PAT VA SINH TRUONG CUA LUA TRONG PIEU KIEN PAT NHIEM MAN

Ding Duy Minh", Tran B4 Linh, Tran Anh Ptrc va Chau Minh Khéi
B6 mén Khoa hoc Pat, Khoa Néng nghiép, Truong Bai hoc Can Tho
*Nowoi chiu trach nhiém vé bai viét: Pang Duy Minh (email: ddminh@ctu.edu.vn)

Théong tin chung:

Ngay nhdn bai: 16/01/2020
Ngay nhdn bai sira: 24/03/2020
Ngay duyét dang: 11/05/2020

Title:

Efficiency of soil improvement
products in ameliorating soil
characteristics and rice growth
in salt-affected areas

Tir khoa:

Ché phcfm cdi tao dat, dé mdn
ciia dat, phan hitu co ba bin
mia, san xudt Wa va than sinh
hoc

Keywords:

Amendment products, biochar,
rice production, soil salinity
and sugarcane filtercake
compost

ABSTRACT

Agricultural production and food production of the Mekong Delta have been forecasted
to be greatly affected in the future due to climate change and impacts of saline intrusion.
Practical strategies are needed in integrated management of land and crops to ensure
food security. Field experiments in this study were conducted on triple rice cultivation
farms in U Minh Thuong district, Kien Giang province and Thanh Phu district, Ben Tre
province. These areas are at risk of water shortage and saline intrusion in the annual dry
season. The experiments were conducted in a randomized complete block design of 4
treatments and 4 replicates. These treatments used soil improvement products including
organic fertilizer, biochar and silica with the aim of maintaining soil quality and crop
productivity in production compared to a control treatment. Results of field experiments
showed that biochar application (10 tons/ha/crop) resulted in improvement of organic
and available nitrogen content (18.7 mg N/kg) while application of sugarcane filter cake
compost (5 tonsfha/crop) was only recorded its effect on the growth of rice compared to
the control and silicon fertilizer treatments. Rice yields of experimental treatments were
not significantly different after one studied cropping season. Further studies are needed
to evaluate residual effects of these products on increasing the crop yield in cultivated
areas predicted likely to be affected by drought and salinity in the future.

TOM TAT

Viing Pong bdng song Cuu Long (DBSCL) diroc dy bdo sé bi anh huong rdt lon trong
twong lai do bién déi khi hdu va tac dgng cua xdm nhdp man. Quan Iy 1ong hop ddt dai
va cdy trong dé dam bao nén nong nghiép duoc thich img la thuc sy can thiét. Nghién
cibu ndy duwoc trién khai trén nén dét canh téc lia 3 vu, bi nhiém man & huyén U Minh
Thuong va Thanh Phii ciia hai tinh Bén Tre va Kién Giang, voi 4 nghiém thic va 4 lan
1ap lai cho méi nghiém thire. Cdc ché pham cdi tao dit bao gom phdn hitu corsan xudt tir
ba bin mia (PHC), than sinh hoc (biochar) va phan silic dieoc sit dung nhdam muc tiéu
duy tri chat lwong dat va nang suat lia. Bon than sinh hoc 10 tan/ha/vu cdi thién cé y
nghia vé ham heong dam hitu dung (18,7 mg Nikg) va chat hitu co trong dat, trong khi
bén PHC 5 tan/ha/vu chi ¢6 hidu qud Ién sw sinh trieong ciia cdy lia so voi nghiém thire
doi chimg va bén phan silic. Ning sudt liia ciia cdc nghiém thirc chiea c6 sy khdc biét y
nghia qua mot vu thi nghtem Cén c6 nhitng ‘nghién ciru tzep theo dé déanh gid hiéu qud
Tuw ton ciia biochar va compost én ndang sudt ciia cdy trong & viing diroc dw béo bi khé
han va nhiém mén trong tirong lai.

Trich dan: Ping Duy Minh, Tran B4 Linh, Trﬁq Anh DPtrc va Chau Minh Khoi, 2920. Hiéu,qué c~1]1a ché phém
cai tao dat trong cai thién dac tir}h dat va sinh trudng cﬁg lGa trong dié’u kién dat nhiém man. Tap
chi Khoa hoc Truong Pai hoc Can Tho. 56(S6 chuyén dé: Khoa hoc dat): 159-168.
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1 PAT VAN PE

Van d& han va man anh huong rat nghiém trong
dén san xuat va san luong lua gao & PBSCL. Pit
san Xuat néng nghiép va san lugng luong thuc s&
kiét qué trong nhiing thap ky tiép theo do bién doi
khi hiu va tac dong ctia xam nhap man (Thanh,
2016). Bé dam bao an ninh lwong thuc doi hoi phai
6 nhitng bién phap chién lugc trong quan ly t6ng
hop dat dai va cay trong. Su bién d6i khi hau va xam
nhap man dang didn ra hét stc thuong xuyén va
khac nghiét & PBSCL géy thiét hai cho hang nghin
hecta lta va hoa mau, do d6 can thiét phai dé xuét
nhitng giai phap k¥ thuat c6 hiéu qua giap cho viéc
canh tac trén nén dat lua thich Gng voi nhimg diéu
kién bién d6i khi hau nay.

Str dung phan hitu co dé cai tao dit dang ngay
cang pho bién vi day 1a nhiing bién phap cai thién
dét bén viing hon st dung phan bon hoa hoc. Hién
nay, & PBSCL ngoai viéc sir dung rom ra dé hoan
tra hitu co cho dat c6 nhiéu nghién ctru khac da su
dung cay phan xanh va phén compost dé cai thién
dic tinh dat phén va dat nhim man (Chau Minh
Khéi va ctv., 2014; Huynh Van Quéc va ctv., 2015).
Két qua nghién ciru cho thiy bon phéan hitu co va voi
gitp, giam ndng d6 Na trao doi va giam phan trim
natri trao d6i (ESP) cua dit, ddng thoi ting dam hitu
dung, 1an d& tiéu, kali trong dat ¢ diéu kién thi
nghiém nha lugi (Lam Van Tan va ctv., 2014). Tuy
nhién, viéc 4p dung phén hira co cai tao dic tinh dat
cho viing d4t nhiém man trong diéu kién ngoai dong
can phai co nghién ctu tiép theo dé tang tinh ting
dung ctia nghién ciru trong thyec tién.

Ung dung than sinh hoc (biochar) trong cai thién
dic tinh dét cling dang trd nén phd bién nhitng nam
gan day (Lehmann and Joseph, 2009). B6n biochar
vao trong dat dugc xem nhu mét trong nhitng cong
cu hitu hiéu dé cai thién chit luong dat, cai thién
ham Iuong chét hitu co trong dat va giam thiéu phat
thai khi nha kinh (khi CHsva N2O) (Jia et al., 2015;
Kim et al., 2015; Petter et al., 2016). Mot s6 nghién
clru trude day cho thdy rang biochar co tiém ning
trong viéc cai thién dat man do biochar c6 chtra Ca?*
va Mg?" (Laird et al., 2010; Chaganti et al., 2015),
hai nguyén t6 nay gitp cai thién viéc trao d6i Na*
trong dat, dong thoi cai thién cau tric dat tir d6 gia
tang hiéu qua viéc rira Na* ra khoi dung dich dat. Do
d6, can c¢6 nghién ciru sau hon trong viéc ap dung
biochar dé cai tao dat bi nhidm man, tr d6 c6 duoc
giai phap hiéu qua gia ting ning suat cdy trong.

Bén canh ViéC’ sur gh_mg cac vat liéu hiru co va
biochar bon cho dat, bé sung phén silic (Si) cling co
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thé gia ting tinh chdng chiu cua cdy trdng vai diéu
kién bt loi cuia méi trudng (Artyszak and Kucinska,
2016). Silic khong nhitng giap cai thién d¢ hitu dung
ctia mot s6 chat dinh dudng trong dat (Meena et al.,
2014), ma con cai thién duge tinh chong chiu diéu
kién bat loi cia méi truong 1én cay trong (Heckman,
2013). Silic ciing c6 kha ning giam thiéu tac dong
bt lgi clia cac yéu td ngoai canh nhu doc t6 kim loai
nang, mat can bang nudc cua cdy trong va moi
truong nhiém man (Adrees et al., 2015).

Thi nghiém ddng ruong trong nghién ctru nay sir
dung phan hitu co san xuét tir ba bun mia, biochar
va phan silic thwong mai bon vao dat véi muc tiéu
tim ra san pham hiéu qua trong cai thién dic tinh dat,
duy tri sy sinh truong va ning suat lia trong ving
canh tac lua 3 vu & Bén Tre va Kién Giang bi rui ro
nhiém man trong mua kho. Két qua dat duoc s€ co
kha nang ap dung cho nhiing hé théng san xuat nong
nghiép véi diéu Kkién twong ty ving nghién cuu,
ddng thoi giup cho cac hé thong san xuat nay bén
virng hon trong bdi canh bét loi cua bién ddi khi hau
va xam nhap man 6 PBSCL.

2 VAT LIEU VA PHUONG PHAP
NGHIEN CUU

2.1 Vit liéu nghién ciru

Phan compost st dung trong thi nghiém 1a phan
hiru co dugc 4 hoai myc tir ba bun thai ciia nha may
san xuit duong ¢ tai DPBSCL. Két qua phan tich mot
s6 thanh phan héa hoc chinh trong phan compost
nhu sau: pH (6,5 — 7,5), carbon hiru co (%C) (17,4),
kali hoa tan (1,63%), canxi hoa tan (0,06%) va CEC
(51,4 meq/100g).

Than sinh hoc dugc sir dung trong thi nghiém la
loai biochar thanh pham dwoc san xuat & nha may
tai PBSCL. Ngudn nguyén liéu dé san xuét biochar
trong quy trinh d6t yém khi 12 vo trau thai ra tir nha
may xay xat lua. Nhiing déc tinh co ban cua biochar
duogc phan tich v6i cac gid tri nhu sau: pH (6,2),
carbon hiru co (%C) (13,3), kali hoa tan (51,0
mg/kg), canxi hoa tan (123 mg/kg) va Mg hoa tan
(847 mg/kg).

Phan silic st dung trong thi nghiém la loai phan
thuong mai dang dugc luu hanh trén thi truong véi
ham lugng SiOz (65%). Phan duoc khuyén céo gitip
bé sung sillic va mot s6 nguyén t6 vi lugng cho cay
trong. Bon phan sillic giup cay phat trlen khoe, chiu
han va man tot Ngoai Si 1a nguyén t6 chinh, ham
lwong mot s6 nguyén t6 vi lugng co trong san pham
phan sillic nhu sau: K,O (2%), Mg (1%), Mn
(0,02%) va Zn (0,01%).
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Nghién ciru dugc thyc hién tai xa Thanh Yén,
huyén U Minh Thuong — Kién Giang va xa Hoa Loi,
huyén Thanh Pha — Bén Tre trong vu Hé Thu 2018.
Céc thi nghiém duoc thyc hién trén loai dt sét pha
thit véi ham lugng sét > 50% va ham luong cat <2%.
Hai dia diém nghién ctru 1 viing san xuat laa 3 vu
cuia dia phuong tuy nhién gap nhiéu rui ro do bi anh
huong cua nuwdc man va thiéu nude tudi vao mua
kho.

2.2 B® tri thi nghiém ddng rugng

Thi nghiém dong rudng dugc b tri theo thé thirc
khdi hoan toan ngau nhién véi 3 nghiém thic duoc
bon cac ché pham cai tao dat khac nhau va 1 nghiém
thire d6i chitng. M&i nghiém thie duoc lap lai 4 lan.
Mbi 16 thi nghiém c6 dién tich 1a 48 m?. Giira céc 16
thi nghiém duogc ngan cach nhau bai cac bo dat chic
chin va thuong xuyén dugc kiém tra va gia ¢ dé
tranh ro ri nudc gitra cac 16 thi nghiém. Cac nghiém
thirc thyuc hién ngoai dong ruong cu thé nhu sau:

Nghiém thtc 1: i chiung (Canh tac lta va bon
phan hoa hoc theo céng thirc kKhuyén cao)

Nghiém thirc 2: Bén phan hiru co (5 tan/ha)
Nghiém thirc 3: Bén Biochar (10 tan/ha)

Nghiém thic 4: Bon phan co chua Silic (100
kg/ha)

Thi nghiém sir dung giéng lia néng dan dang
canh tac & dia phuong gdbm OM6162 (Thanh Phit)
va OM5451 (U Minh Thuong) véi luong gidng st
dung gieo sa trong cac 16 thi nghiém tuong duong
150 kg/ha. Phan bon hoa hoc khuyén cao cho lua
duoc ap dung ciing mot lwong gidng nhau (kg/ha) 1a
100N-60P,05-30K0 cho tat cd bn nghiém thirc
cua thi nghiém. Phan héa hoc dugc bon vao cac thoi
diém 10, 20 va 40 ngay sau khi sa lua (NSKS). Cac
nghiém thirc véi bién phap bon cai tao dét, vat liu
cai tao duogc bon tai thoi diém 2 tuan trudc khi gieo
hat lua giéng.

2.3 Phwong phap thu miu thi nghi¢m

Thu mau mdu ddt ban dau: Truéc khi tién hanh
thi nghiém dong ruong, mau dat dai dién cho hai dia
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diém nghién ctru duoc ldy bang khoan tay ¢ do sau
0-20 cm. Mau dét duoc lay ¢ 5 diém ngdu nhién trén
rudng sau d6 dwoc tron déu dé lay mau dai dién cho
diém thi nghiém. Ba miu dat duoc thu & mdi diém
thi nghiém dwgc s dung dé phan tich cac chi tiéu
hoa hoc.

Thu méu dat trong giai dogn thuc hién thi
nghiém: Sau khi bén cac ché pham cai tao dt 2 tuan
mau dat & cac 16 thi nghiém duoc thu thap trudc khi
tién hanh gieo sa laa, mdi 16 thi nghiém thu 5 vi tri
khac nhau sau d6 tron chung thanh mot mau dai dién
(mAu dau vu). Cudi vu thi nghiém tai thoi diém thu
hoach lua, mau dét phén tich cac chi tiéu hoéa hoc
cling duoc thu thap riéng ¢ 16 thi nghiém (mau cudi
vu). Mau dit sau khi thu ¢ ting thoi diém duoc gitr
trong thung cach nhiét, sau d6 dem vé phong thi
nghiém trong vong 12 git dé tién hanh xtr 1y va phan
tich cac chi tiéu vé hoa hoc trén cac mau dat kho da
duoc xu ly.

Ghi nhdn chi tiéu néng hoc: Chiéu cao cay lua
(cm) s& duogc ghi nhan truc tiép ngoai dong ruong &
hai thoi diém 40 va 60 NSKS. Tai thoi diém thu
hoach, laa trong cac 6 thi nghiém duoc chon ngau
nhién dé thu hoach trong khung 5 m2. Mau than 14
va hat dugc tach riéng dé tinh trong lugng sinh khdi
sau khi sdy & nhiét d6 70°C. Nang suét lua thyc té
(tin/ha) sau khi thu hoach ciing dugc ghi nhan bang
cach quy doi vé am do hat 14%.

2.4 Phwong phap phan tich miu dit

M3au dit dugc thu vao giai doan truge khi tién
hanh thi nghiém, sau khi bon cac ché pham cai tao
dat 2 tuan va vao thoi diém thu hoach lua duge phoi
kho tu nhién, sau d6 nghién min qua rdy 2 mm va
0,5 mm. Tién hanh phén tich cac chi tiéu hoa hoc dat
bao gom pH, EC (Electronic conductivity), chat hitu
co, kha nang trao doi cation cia dat (Cation
Exchangeable Capacity - CEC), Na* trao doi, dam
téng s6 va dam hitu dung (NHs* va NO3'). Phuong
phap phén tich cac chi tiéu héa hoc dit dwoc trinh
bay ¢ Bang 1. Két qua mot sé dic tinh hoa hoc cua
dét ban dau ¢ 2 dia diém nghién ctru duoc trinh bay
o Bang 2.
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Bing 1: Phwong phap phén tich mdt s6 chi tiéu héa hoc va vat Iy dat

Chi tiéu Pon vi L s A ve o bA n X
phan tich tinh Tém tat nguyén ly phin tich (Ngé Ngoc Hung va ctv., 2016)
oH Do trong dung dich dat: nude theo ty 18 1:2,5 va pH dat duoc xé4c dinh bang
pH ké.
EC __mS/cm Do trong dung dich dat:nudc véi ty 16 1a 1:2,5 va xac dinh bang may EC.
Kha ning trao doi A i L A A
cation (CEC) cmol/kg ~ Phan tich theo phuong phap trich 0,1 M BaCl, khong dém.
) Xac dinh béng phuong phap Walkley-Black (1934). Carbon hitu co dugc
Chat hiru co % oxy hoa bang hon hop K2Crz07 + H2SO4 va xac dinh luong thira KoCr207
sau khi oxy héa C hitu co bang dung dich FeSOa.
i ) Mau dat duoc vo co hoa bang hén hop acid sulfuric-salicylic c6 su tham gia
N tong so % N cua hon hop xtc tic CuSO4:NazSO4:Se. Ham luong N trong dat duge xac
dinh bang phuong phéap chung cat Kjeldahl.
Na* trao doi meq/100g Phan tich theo phuong phép trich 0,1 M BaCl, khong dém.
Mau dat duoc trich bang dung dich KCI 2M ti 1¢ 1:10. Ham luong dam
N hiru dung mg N/kg ammonium (N NH,") trong dung dich trich dugc xac dinh theo phuong phap

budc song 543 nm.

so mau quang pho ¢ bude song 650 nm; ham Iuwgng (N-NO3”) duoc so mau &

2.5 Phan tich s6 li¢u thi nghiém

S6 licu thi nghiém dugc tinh toan trén pham
meém Excel d€ v& do6 thi. Khac biét trung binh giira
cac nghiém thirc thi nghiém dugc tinh toan thong ké

theo phuong phép phan tich phwong sai mot nhan t&
(One-way ANOVA), str dung phan mém Minitab 17
va kiém dinh Turkey véi khac biét & mic y nghia
P<0,05.

Bang 2: Mgt s6 dic tinh dat trwéc khi thuc hién thi nghiém tai U Minh Thwong va Thanh Phi

Cac chi tiéu Don vi tinh U Minh Thugng Thanh Phi
pH (1:2,5) 4,71 £ 0,05 5,23 £ 0,08
EC (1:2,5) mS/cm 1,25+0,17 1,50 0,17
Kha ning trao ddi cation (CEC) cmol/kg 15,10 £ 0,23 15,65 + 0,08
Chét hitu co % 2,77 +0,14 3,45+ 0,35
N tong sb % N 0,18 +0,01 0,14 +0,01
Na* trao d6i meq/100g 4,56 + 0,06 1,41 0,03
N hitu dung mg N/kg 32,5+1,38 30,5+0,95

Ghi chii: 86 liéu trinh bay trong bang la gid tri trung binh (n=3) + dg léch chudn.

3 KET QUA VA THAO LUAN

3.1 Su thay dbi dic tinh hoa hoc dét thi
nghiém

3.1.1 EC cia dit

Do din dién cua dat (EC) tai thoi diém dau vu
cua nghiém thirc c6 bon biochar cao khac biét co y
nghia (P<0,05) so véi cac nghiém thic con lai, 2,49
mS/cm & diém U Minh Thuong va 2,59 mS/cm &
diém Thanh Phu. Trong khi tai thoi diém cudi vu gia
tri EC cuia dat khong khac biét y nghia thong ké gitra
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cac nghiém thirc tai hai diém thi nghiém (Hinh 1).
Két qua phan tich EC cuia dat dau vu cho thay sau
khi bon biochar vao trong dat da lam ting gia tri EC
cua dét c6 ¥ nghia (P<0,05) so v6i cac nghiém thirc
con lai diéu nay duoc giai thich 1a vi su hién dién
clia biochar trong dit gy nén su tich tu mudi
carbonat va cac kim loai kiém, d6 1a 1y do lam EC
cua dat tang 1én (Nigussie et al., 2012). Bén phan
silic khong lam thay dbi gia tri EC cua dat & ca hai
diém thi nghiém.
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B Phin hifu co (5 ténha)
B Eiochar (10 tin'hz)

B Phin 3ilic (100 kzha)

EC dit (mS/cm)
]
]

=
1

=
=

Biuwu Cudiwvu

Hinh 1: EC ciia dit ¢ hai thoi diém dau va cudi vu canh tic lia tai
(A) U Minh Thwgng va (B) Thanh Phu

Ghi chu: Trong cung mgt thoi gfiém cac ky tw khdc nhau trén cot §(3' ligu thé hién sy khdc bigt gitta trung binh cac
nghiém thic o mikc y nghia thong ké 5%, ns: khong khdc biét thong ké.

3.1.2 pH ciia ddt

Gia tri pH cua dat dau vu tai diém thi nghiém U
Minh Thuong bién dong tir 4,55 — 4,75 va pH cua
dat tang nhe ¢ giai doan cudi vu tir 4,76 — 5,04 (Hinh
2A). Nguoc lai ¢ Thanh Phu, gid tri pH dét tai thi

diém cubi vu giam thap hon so véi thoi diém dau vy
(Hinh 2B), tuy nhién tai hai diém thi nghiém cho
thay gia tri pH khong co su khac biét y nghia thong
ké gitta cac nghiém thac sau mot vu canh tac laa
duogc bon cac ché pham cai thién dic tinh dat.

(A) (B)
8.0 1255 chimz |
B Phin hitu co (5 tinha)
8 Biochar (10 tinha)
01 Phin Silic (100 kz/ka)

ns

pH dét

Pau wu Cuol vu

Dau vu

Hinh 2: Sy thay d6i pH ciia dét & hai thoi diém dau va cudi vu canh tac laa tai
(A) U Minh Thugng va (B) Thanh Phi

Ghi chii: ns: khéng khdc biét y nghia thong ké.

Danh gia hiéu qua cua phan silic 1én pH dét, két
qua thi nghiém hién tai phu hgp véi nhan dinh bon
phan silic v6i lugng 1 tan/ha lam gia ting pH cua
d4t 0,29 — 0,47 don vi trong khi vai lidu luong thap
hon khong c6 hiéu qua cai thién pH dit (Greger et
al., 2018). Bén phan hitu co 5 tn/ha trong nghién
ctru nay chua lam thay ddi ¢6 ¥ nghia gia tri pH so
v6i nghiém thie ddi chimg. Trong diéu kién nha
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ludi, Tat Anh Thu va ctv. (2016) va Lé Vin Diing va
ctv. (2018) két luan bon 5 tan phan hiru co/ha két
hop véi bén voi va phan hod hoc lam ting pH dat
trong diéu kién dit man hoic dat phén nhiém man
mot cach c6 ¥ nghia. Thuc té thi nghiém ddng ruong
trong nghién ciru nay chi sir dung 5 tin phan hitu
co/ha ma khong c¢6 bon bd sung voi, ¢6 18 vi diéu
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nay ma pH cua dét chua cho thiy su gia ting so voi
nghiém thtrc doi chung.
3.1.3 Chat hitu co trong dat

Ham luong chit hitu co trong dét & giai doan dau
vu thi nghiém & cic nghiém thice dao dong trong
khoang 2,77 — 2,87% va céc tri s6 nay gia ting nhe
& cac nghiém thirc ¢6 bon cac ché pham cai tao dét
& giai doan cudi vu 2,89 — 3,01% tai diém thi nghiém
U Minh Thuong (Hinh 3A). Tuy nhién, ham lugng
chat hitu co cua nghiém thire d6i chung tai diém thi
nghiém U Minh Thuong c6 khuynh huéng giam tur
2,77% (dau vu) xuong 2,56% (Cuol vu). Piéu nay
cho thay néu khong bd sung chét hiru co cho dat
canh tac ¢ dia diém U Minh Thuong ma chi canh tac
la lién tyc bon phan hoéa hoc Vé lau dai s& anh
huéng rét 16n dén lwong chit hiru co luu trix trong
dat. O ca hai diém thi nghiém cho thiy bon phan
silic déu khong 1am thay d6i ham luong chét hiru co
trong dat so voi ddi ching. Trong khi dé, bon
biochar da lam tang ham lugng chat hitu co trong
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dét (3,01%) khéc biét ¥ nghia théng ké (P<0,05) so
v6i nghiém thire d6i chimng ¢ thoi diém cudi vu tai
U Minh Thuong (Hinh 3A). Tai diém thi nghiém
Thanh Phu, ham lugng chat hiru co trong dat thay
d6i khong nhiéu va khong c6 khac biét thong ké giira
cac nghiém thirc cling nhu giita thoi diém dau va
cudi vu thi nghiém. Tuy nhién, nghiém thic bon
biochar c¢6 khuynh huéng giup duy tri ham luong
chat hiru co trong dét véi 3,77 % tai thoi diém dau
vu va 3,30% tai thoi diém cudi vu thir nghiém (Hinh
3B). O ca hai diém thi nghiém, viéc bon phan hitu
co 5 tan/ha chua cho thdy sy thay d6i ham lwong
chat hitu co trong dat rat co thé 1a do dt thi nghiém
¢6 ham lwong hitu co rat thip (%C < 2%) nén luong
bon vao 5 tan/ha trong mot vy khong 1am ting ham
luong hiru co trong dat. Amlinger et al. (2007) dé
Xuit bon 10 tan hitu co/ha trong khoang thoi gian
dai méi c6 kha niang lam gia ting ham lugng chat
hitu co trong dét, trong khi hiéu qua ngan han cha
yéu tac dong dén hoat dong cua vi sinh vat trong dat.

(A) (B)
6.0
Eaf]mchjmg
B Phiin hity co (3 tinha)
45 JBBiochar (10 tanha) |
o™ OPhin Silic {100 kzha)
=]
o s h 2
£30 1 b2 2 |
5
T 15 -
0.0 :

Bauvuo Cudi vu

Piauwu Cudi vu

Hinh 3: Ham lwong chit hiru co trong dét thay déi sau mat vu canh tac laa tai
(A) U Minh Thugng va (B) Thanh Phi

Ghi chu: Trong cung mét thoi g?ié:m cac ky tw khdc nhau trén cét :5(5 liéu thé hién sy khdc biét gidta trung binh cdc
nghiém thic & mikc y nghia thong ké 5%, ns: khong khac biét thong ké.

3.1.4 Pgm hitu dung trong dat (N-NHs* va N-
NO3")

Két qua phan tich thanh phan dam hitu dung
trong dat dugc trinh bay & Hinh 4. O diém thi
nghiém U Minh Thugng, ham lugng dam hitu dung
khong c6 su khac biét gitra cac nghiém thic va
nghiém thirc d6i chimg. Ham luong dam nay bién
dong trong khoang 30,94 — 35,07 mg N/kg (dau vu)
va 9,92 — 11,03 mg N/kg (cudi vu) (Hinh 4A). Két
qué phén tich cho thay c6 su khac biét ¥ nghia thong
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ké (P<0,05) vé& luong dam hitu dung trong dit &
diém thi nghiém Thanh Phu (Hinh 4B). Sau khi bon
cac ché pham cai tao dét hai tuan, ham luong dam
hiru dung cta nghiém thirc bon phan hitu co va bon
phan silic giam so véi hai nghiém thac con lai, gia
tri dam hiru dung dat theo thir ty 12 26,5 mg N/kg va
25,7 mg N/kg. Phan silic cho két qua ham luong
dam hitu dung giam thap co ¥ nghia so véi ddi
chirng, trong khi bon phan hitu co khéng khéac biét
¥ nghia so v&i d6i chimg (Hinh 4B).
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Hinh 4: Pam hitu dung (dam ammonium va nitrate) trong dit sau mét vu canh tac lia giira cac
nghiém thirc thi nghiém tai (A) U Minh Thwong va (B) Thanh Pha

Ghi chii: Trong cung mét thoi q‘iém cdc ky tu khdc nhau trén cot §5 ligu thé hién su khdc biét gisia trung binh cdc
nghiém thirc ¢ mite y nghia thong ké 5%, ns: khong khdc biét thong ké.

Bén biochar cho két qua ham lugng dam hitu
dung trong dat cao c6 ¥ nghia (30,4 mg N/kg) nhung
chua khac biét so véi ddi chung (29,6 mg N/kg).
Dén giai doan cudi vu thi nghiém, sau khi phan tich
lai cho thdy ham lwong dam hiru dung & tit ca cac
nghiém thirc déu giam va van c6 su khac biét y nghia
thong ké (P<0,05) giita cac nghiém thirc bon cac ché
pham cai tao dat so v6i nghiém thie ddi chimg. Ham
luong dam hru dung & nghiém thirc bon biochar la
18,7 mg N/kg va khac biét c6 y nghia so véi nghiém
thirc d6i chimg dat 16,7 mg N/kg (Hinh 4B). Viéc
dam hitu dung cao khac biét y nghia khi c6 bon
biochar so véi cac nghiém thirc con lai 1a do dac tinh
ctia biochar c6 kha nang hip phu, ¢6 dinh va trao ddi
ion NO3™ va NH,* chinh vi diéu nay 14 co s& lam gia
tang ham luong dam hitu dung trong dat dé cung cap
cho cay trong (Wang et al., 2017).

3.1.5 Natri trao déi trong dat

Két qua phan tich natri trao di trong dat & Hinh
5 cho thay gia tri natri trao ddi chi thé hién su khac
biét giita cac nghiém thirc vao giai doan dau vy thi
nghiém cua diém thi nghiém U Minh Thuong. Bén
b6 sung phan silic vao trong dit di lam gia ting ham
lwong natri trao ddi (6,48 meq/100g) c6 khéc biét ¥
nghia théng ké so v&i nghiém thirc ddi chung chi
bon phan vo co (4,54 meq/100g) (Hinh 5A). Jugal
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et al. (2015) da chi ra rang bon phan silic vao trong
dat 1am gia ting co ¥ nghia mot s6 khoang trong dat
trong d6 co6 natri, tuy nhién anh hudéng nay phu
thudc vao dic tinh cta trng nhom d4t noi ma ham
luong silic c6 sin trong dat ¢ mirc d khac nhau va
lidu luong silic dugc bon. Két luan nay co thé giai
thich natri trong dét cua thi nghiém hién tai chi cho
thdy cao hon so véi ddi ching trén dt thi nghiém &
U Minh Thugng. Khi so sanh giita hai diém thi
nghiém cho thay natri trao ddi trong dat c6 xu huéng
giam vao giai doan cudi cua thi nghiém, tuy nhién
gié tri natri trao do6i trong dat ctia diém thi nghiém U
Minh Thuong vao thoi diém cudi vu bién dong trong
khoang 3,61 — 4,14 meq/100g (Hinh 5A) va cao hon
6 y nghia (P<0,05) so v6i gia tri natri trao dbi trong
dat ¢ thoi diém cudi vu tai Thanh Pha 1,03 — 1,27
meq/100g (Hinh 5B). Véi két qua phan tich ham
lwong natri trao ddi trong dat cho thiy su gia ting
EC cua dét trong nghiém thtc c6 bon biochar vao
thoi diém dau vy (Hinh 1) ¢ U Minh Thuong khong
phai 1a do tic dong cua ham luong natri trao doi
trong dat ma 14 do cac ion khac. Vi vy, su gia ting
EC trong dat & nghiém thire bon biochar c6 thé noi
khong lam tang nong do natri trao d6i anh huong
dén sinh truong va phat trién cua céy lua, didu nay
thé hién ro ¢ két qua chiéu cao cy lua ghi nhan &
Bang 3.
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Hinh 5: Ham lwong natri trao ddi trong dit canh tac lia cé bén cac san pham cai tao dét tai (A) U
Minh Thuwgng va (B) Thanh Phi

Ghi chu: Trong cung mét thoi giiém cac ky tw khdc nhau trén cét So ligu thé hién sy khdc biét gisa trung binh cdc
nghiém thiec & mikc y nghia thong ké 5%, ns: khong khac biét thong ké.

3.2 Susinh trudng va phat trién cia ciy lia

Chiéu cao cdy lua ¢ giai doan 40 va 60 ngay sau
khi sa c6 su khac biét y nghia thong ké (P<0,05) giita
cac nghiém thirc thi nghiém (Bang 3). Két qua trinh
bay trong Bang 3 cho thiy nghiém thirc bon phan
hitu co ¢6 chiéu cao cdy cao nhit S0 véi cac nghiém
thire con lai & ca hai thoi diém khao sat tai diém thi
nghiém U Minh Thugng. Trong khi do, tai Thanh
Phu nghiém thirc bon biochar chi cho két qua sinh
trudng cua cdy laa la tot nhat vao giai doan 40 NSKS
(56,8 cm) va c6 khac biét hon hon hai nghiém thirc
bon ché pham con lai. O giai doan lta dwoc 60 ngay
khong c6 sy khac biét y nghia thong ké vé sinh
truong cua cdy & tat ca cac nghiém thac. Mic du
viéc bon phan silic trong thi nghiém nham muyc tiéu

gitp cdy lua ting truong tot hon trong didu kién
nhiém man, tuy nhién véi nghiém thuc st dung phan
silic chua cho thdy sy khac biét c6 y nghia thong ké
vé chiéu cao cdy & ca hai thoi diém ghi nhan va ca
hai diém thi nghiém. Cuong et al. (2017) da két luan
rang, bon phan silic vai lidu luong tir 100 — 400
kg/ha van khong cho két qua khac biét vé chiéu cao
cay laa so v6i nghiém thire déi ching. Két qua nay
cho thay san pham phan hitu co va biochar ¢é higu
qua tich cuc 1én sy sinh truéng cia cay lta ¢ hai
ving thi nghiém. V&i viéc bon phén silic can co
thém cac nghién ciru & cac vu tiép theo dé xac dinh
13 hon vai tro cua silic trong viéc gia tang chidu cao
cay vi Pati et al. (2016) két luan c6 su gia ting chiéu
cao cdy khi bén silic so v6i déi chimng khong c6 bon.

Bang 3: Chiéu cao ciia cay lia (cm) trong giai doan sinh truéng 40 va 60 NSKS

Nghi¢m thirc U Minh Thugng Thanh Phu

j 40 NSKS 60 NSKS 40 NSKS 60 NSKS
Déi chimg 473b+2,33 71,5b+1,30  51,9ab+1,27 66,0 + 4,66
Phéan hitu co (5 tan/ha) 52,3a+1,03 74,6 a £ 0,63 51,3b+1,23 65,0 +2,62
Biochar (10 tin/ha) 51,6 a+ 1,41 74,2 a=+ 1,06 56,8 a+ 3,45 67,9 +6,42
Phan Silic (100 kg/ha) 49,8 ab + 2,57 73,1 ab £+ 1,75 50,1 b+2,94 65,4+ 5738
Gia tri P 0,021 0,017 0,010 0,846

Ghi chu: NSKS: ngay sau khi sq, trong cung mgt cot cac ky tw khac nhau theo sau 56 ligu thé hién su khdc biét giira
trung binh cdc nghiém thirc ¢ mikc y nghia thong ké 5%, ns: khong khdc biét thong ké.

3.3 Ning suit hia thi nghiém

Mic du két qua vé sinh truong cua cay laa &
Bang 3 cho thiy su khéc biét giita cac nghiém thurc,
tuy nhién anh huong tich cuc cua cac ché san pham
cal tao dat chwra thé hién sy khac biét vé chi tiéu ning
SUit sau cung cua lia trong nghién ctru nay (Hinh
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6). Nang sudt lua tai diém thi nghiém U Minh
Thuong dat tr 3,62 — 3,85 tan/ha va nang suat &
Thanh Phu dat dugc trong khoang 3,48 — 4,13
tan/ha. Bon bd sung phan hitu co va biochar c6
khuynh huéng gitp gia ting dugc ning suat lua thuc
té so voi nghiém thire ddi ching chi bon phan vo co,
tuy nhién su gia ting ny chua thé hién sy khac biét
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6 ¥ nghia thdng ké. Tuong tw, bon phan silic chua
cho thay su gia ting niang suat c6 y nghia thong ké
so véi ddi chung. Nghién cau cua Amlinger et al.
(2007) cho thay phén hitu co ¢6 thé c6 hidu qua lén
nang suét cay trong ngay trong nam dau tién khi
dugc bon véi lugng 16n (> 10 tin/ha) va khi bén
biochar c6 thé gitp cay tang truong, c6 hiéu qua tinh
cuc 1én dinh dudng cua dat nhung khong ddng nghia
V6i Viée gia ting ning sudt cdy trong so voi dol
ching (Vaccari et al., 2015). Tuy nhién ciing can
phai luu y rang, bon biochar vao dét du chua thdy
hiéu qua rd rang 1én ning suat nhung viéc bd sung
nay co thé gitp cai thién tinh chat vat 1y, hoa hoc
cua dat, tao diéu kién thuan loi kich thich cho vi sinh
vat c6 loi phat trién (Nguyén Dang Nghia, 2014).
Véi vai tro cua silic trong viéc gia ting ning suat
theo nhu dé nghi cua Cuong et al. (2017) muc st
dung 300 kg/ha phén silic 1a muc t6i wu cho san XUt
laa bén viing trong viéc gia ting ning suat, dong
thoi gia tang kha nang hip thu dinh dudng trong cay.
Viéc st dung 100 kg/ha phén silic trong nghién ctru
hién tai c6 1& chua du luong dap tng véi ting ning
Sut cay trong. That vdy, phan canxi silica da duoc
str dung voi luong trung binh 4,5 — 6,0 tin/ ha & My
va cho thay c6 hiéu qua trong gia ting ning suit cia
lta (Anderson et al., 1987). Trong khi & Nhat, silic
dugc dé nghi sir dung véi luong téi wu phd bién ¢
muc 1,5 — 3,0 tin/ha cho nhiing vung dat trong lta
bi bac mau (Kono, 1969). Do do, can c6 thém nghién
ctru vé hiéu qua luu ton va ap dung phén htru co,
biochar va silic trong nhiéu vu tiép theo dé co thé
két luan hiéu qua cua nhiing bién phap cai tao nay
1én ning suit lua.

8.0 :

BDoi ching )
BPhin hiru co (5 tan'ha)

) BBiochar (10 tan/ha)

& 6.0 1 OPhén Silic (100 kg/ha)

= ns ns

=

= 4.0 1

=

=

@ 2.0 1

o

"

“ 0.0

U Minh Thwong Thanh Phu

Hinh 6: Ning suit lia (tin/ha) & hai diém thi
nghiém U Minh Thwong va Thanh Phu
Ghi chii: ns: khéng khéc biét ¥ nghia thong ké.
4 KET LUAN
Ap dung biochar 10 tan/ha trén dat canh tac lta
3 vu bi anh huéng man cai thién c6 hiéu qua do phi
nhiéu cua dat lién quan dén ham lugng chat hitu co
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va dam hitu dung. Biochar ciing cho thy c6 hiéu
qua 1én sy sinh trrdng cua cay lta ngay vu canh tac
dau tién. Trong khi d6, bon phan hitu co 5 tAn/ha co
hiéu qua trong viéc cai thién sinh trudng cia cay laa
trén d4t nhiém man cia vang U Minh Thugng. Bén
phan silic trong mot vu canh tac lua chua thé hién
hiéu qua trong viéc cai thién d6 phi nhiéu cua dat
cling nhu sinh truong cia cdy laa. Ca ba san pham
st dung trong nghién ctru chua cho théy hiéu qua c6
¥ nghia trong viéc gia tang nang suét laa & vy trong
déu tién so vai nghiém thirc d6i ching chi s dung
phan hoa hoc, do d6 cac nghién ciru tiép theo dé
déanh gi4 hiéu qua 1au dai ctia cac san phdm nay trong
viéc cai thién ning sudt lua va cac dic tinh hoa hoc
khac cua dat ké ca kha nang cung cap chat vi lwong
cho cay trong 1a that su can thiét.
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