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ABSTRACT

The field study is am at evaluating the effects of organic matter amendments on soil
biological and chemical parameters during the rice plant growth at Tran De
district, Soc Trang province. The field experiment was set up as a randomized
complete block design with three treatments (NT) (n=3). The results showed that
treatments applied by either NT2-Biochar or NT3- chicken maure (PHC) in
combination with the inorganic fertilizers increased significantly the densities of the
culturable fungi and bacteria as well as nitrogen fixing bacteria, phosphorus
solubilizing bacteria, cellulolytic bacteria compared to those of the NT1-inorganic
fertilizer regime (KC). In addition, NT2-Biochar increased soil total organic matter,
P availability and total phosphorus. The total amount of CH4 gaseous emission from
the NT2-Biochar was the least and was significantly different compared to that of
the other treatments. However, rice yields did not differ among treatments. The
results showed that the application of organic matters together with inorganic
fertilizers helped increasing beneficial functional bacterial groups and some soil
chemical parametersand biochar amendment mitigated CH4 emission in the rice
monoculture system in winter-spring crop of the year 2018-20109.

TOM TAT

Nghién cvu duoc thuc hién v6i myc tiéu danh gid danh hudng ciia vat liéu hitu co
1én qudn thé vi sinh vt, si phat thai khi methane va mot s6 déc tinh dinh dudng dat
theo giai dogn sinh trudng cua cdy lia tai huyén Tran Dé. Thi nghiém dwoc bé tri
khéi hoan todn ngdu nhién véi ba nghiém thire (NT) (n=3). Két qua thi nghiém cho
thay NT2-Biochar hodc NT3- b sung phan ga (PHC) giup gia tang mdt so nam tong
$6, vi khudn tong s6, nhém vi khudn phdn hiy cellulose, ¢é dinh dam, hoa tan ldn
cao hon so véi NTI-khuyén cdo (KC). Ham lwong chat hitu co, P dé tiéu, Pts trong
ddt & NT2-Biochar dat cao hon so véi cac NT con lai. Tong heong khi CHa phat thai
tir NT2-Biochar dat thip hon so véi cac NT con lai. Tuy nhién nang sudt hia ciia
cac NT khac biét khong cd y nghia thong ké. Két qud ciia nghién cvu cho thdy viéc
bé sung biochar hodc phdn ga két hop véi i phén v co theo khuyen cao giup gia tang
quan thé vi sinh vit co loi, gitip cdi thién mét s6 tinh chat ddt trong hia chuyén canh
va bé sung biochar givp giam heong khi CHa phdt théi trong vu Déng Xudn 2018-
2019.
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1. PAT VAN BE

Lua la céy trdng chu lyc cua nudc ta, dé tang
nang suat lta cing nhu tang d6 phi nhiu cho dat
trong lua thi yéu to quan trong quyét dinh chinh 1a
duy tri do phi nhiéu dat. Tuy nhién, thyc trang canh
tac Iua hién nay la it hodc khong sur dung phan hitu
co va tang viéc sir dung phan bon hoa hoc qua muc
trong qua trinh canh tac. Piéu nay co thé dan dén
suy thodi dat canh tac, dong thoi ciing anh huong
nghiém trong dén hé sinh thai dét, 1am giam dang ké
cong ddng vi sinh vat trong dat (B4 Thi Xuan va
ctv., 2018) tir d6 anh hudng dén ning suat cay trong.

Phan hiru co dugc xem 1a giai phap b sung dinh
dudng va duy tri d6 phi nhiéu ciia dat néng nghiép
mot cach an toan va hi¢u qua. Trudce tinh hinh trén,
muc tiéu lau dai dugc dat ra 1a huéng téi mot nén
san xuat néng nghiép an toan, bén viing, than thién
Vi moi truong, tang cuong su dung vat ligu hiru co
da duoc 1 hoai nhu rom ra, bd bun mia, cidy phan
xanh, phan chudng 1am phan hitu co bon cho cdy
trong dé thay thé dan cho phan hoa hoc, giup ting
cuong hoat dong cua vi sinh vat ¢é ich trong dat, duy
tri cung cip dinh dudng cho cay trong, cai thién moi
truong dit (Chau Minh Khéi va ctv., 2014; Diang
Duy Minh va ctv., 2020).

Biochar (than sinh hoc) 1a san pham cua qua
trinh nhiét phén vét liéu hitu co trong diéu kién yém
khi va & 4p suat cao dé carbon sinh khéi khong bi
chuyén hoa hoan toan ma chuyén sang dang giira
khoang va hiru co va c6 kha nang ton tai lau trong
dat va giup gia ting ham luong carbon trong dat.
Nhiéu nghién cau cho thdy viéc bd sung biochar
trong dét giup gia ting ham luong chat hitu co trong
dat, tang dong thai N trong dét, thay d6i cong dong
vi sinh vat dat (Demisie et al., 2014; Lin et al., 2012;
Nelissen et al., 2012;) va gitip han ché giam phat thai
khi nha kinh theo nhiéu co ché nhu: han ché sy hinh
thanh amonia, giam lugng phat thai N2O trong dat,
ngodi ra vai trd cua biochar con gitip ting sy hap
thu CH, trong dét trong lua, han ché phat khi thai
nha kinh (Khan et al., 2013; Lehmann et al., 2006;
Li et al., 2018). Trong dléu Kién dat bi nhiém man,
biochar gitip hd trg cay trong giam hap thu Na, tang
hap thu K va gitip cay trdng hap thu duge nudc trong
diéu kién dit bi nhiém man (Ali et al., 2017).

Mot s6 nghién ciru cho thiy bd sung phén hitu
co gitp giam phat thai khi CHs nhung tang su phat
thai khi N,O trong dat (Schlesinger, 1999). Twong
tu viéc bd sung biochar két hop véi phan bon vo co
gilp gia tang ning sut la, giam phat thai khi N,O
va tang lugng phat thai khi CO, (Wang et al., 2012).
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Tuy nhién, anh huong cia phan ga hoac biochar 1én
kha ning hd tro dinh dudng ciing nhu kha ning phat
thai khi nha kinh trong dét trong lua bi nhiém man
tai huyén Tran D¢, tinh Soc Trang van chua dugc
nghién ctru. Do d6, nghién ciru dd dugc thuc hién
véi muc tiéu danh gia anh huong caa vat liéu hitu co
1én mot sé dic tinh sinh hoc, hoa hoc dét trong mo
hinh chuyén laa vu Pong Xuan tai huyén Tran Dg,
tinh Soc Trang.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat li¢u thi nghiém

Céc vat liéu duoc sir dung trong nghién ctru bao
gom phan ga thwong mai 35% humic (cong ty Phan
bon Sai Gon Mekong) dugc sir dung theo khuyén
c4o (1 tn/ha), biochar vo trau (Cong ty Mai Anh,
DPong Thap) véi liu lwong 15 tan/ha, laa gidng
IR50404 duoc cung cap bai Phong Nong nghiép
huyén Tran D&, tinh Soc Trang véi mat d6 sa la 15
kg/1000 m2. Phan vé co don duoc sir dung bao gém
phéan dam (46%N), phan lan (16% P20s), phan kali
(61% K,0) theo cong thirc phan khuyén céo (105N-
30P,0s- 50K;0) cuia Phong Noéng nghiép huyén
Tran Bé, tinh Soc Trang. Cac loai phan v6 co do
Cong ty c6 phan Phan bon va Hoa chat dau khi Tay
Nam B san xuit.

Dat thi nghiém: Thi nghiém dong ruéng dugc
thuc hién trén nén dit phu sa bi nhidm man tir thang
03 dén thang 05 hang ndm, dugc canh tic 2 vu
laa/ndm va dat co thoi gian canh tac lta trén 10 nam.

Moi truong nudi cdy vi sinh vat: Moi trudng
TSA sir dung 30 g tryptic soy broth (TSB, Himedia)
¢6 bd sung 2% agar/L; moi truong PDA sir dung 24
g Potato dextrose agar (PDB, Himedia) c6 b sung
1,5 % agar/L; moi truong Burk khong dam (Park et
al., 2005) (g/L): 10 g glucose, 0,41 g KH,PO., 0,52
g K;HPO4, 0,05 g Na;SOs4, 0,2 g CaCly, 0,1 g
MgS0.4.7H,0O, 0,005 g FeS0O4.7H,O, 0,0025 ¢
Na:MoO, 2H,0, 18 g agar; moéi truong NBRIP
(Nautiyal, 1999) véi 10 g glucose, 5 g Cas(PO4)2, 5
g MgCl,.6H,0, 0,25 g MgS0,.7H;0, 0,2 g KCI, 0,1
g (NH4)2SO04, 20 g agar; moi truong cellulose-
Carboxylmethyl cellulose (CMC) (Ryckeboer et al.,
2002) véoi 1 g (NH4):SOs 1 g KoHPO,, 0,5 g
MgSOs, 0,009 g NaCl, 10 g CMC
(carboxymethylcellulose), 0,2 g cycloheximide, 20
g agar, moi truong dugc diéu chinh vé pH= 6,8.

Thiét bj thu mau khi CH,: Sir dung phuong phap

thu mau khi budng kin (closed chamber method)
(Minamikawa, 2015).
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2.2. B tri thi nghiém déng rugng

Chuan bj dit: Nghién ctru dugc thuc hién tur
thang 9/2018 dén thang 01/2019 cua vu Péng-Xuan
s6m trén nén dat phi sa (52,77% sét, 44,29% thit va
2,94% cat) tai hd canh tac chuyén lua, ép Thanh
Nhan, xa Thanh Théi An, huyén Tran Dé. Khi két
thuc vu He Thu, rudng thi nghiém duoc tién hanh
cay x6i dét, phan 16 thi nghiém (5 m x 5,04 m), d4p
bd bao véi chidu cao by bao 14 60 cm va dugc phi
bat bao quanh bd bao nham ngin khong cho nudc
tham lau gitta cac 16 (Hinh 1). Giita cac khéi co cac
ranh dan nudc vao cac 16 véi chiéu rong ranh nudc
khoang 50- 60 cm. Sau khi chia 16 va dap bo bao,
phén hitu co hodc biochar duge bon 16t cho cac 16
thi nghiém va tién hanh sa lta.

B4 tri thi nghiém: Thi nghiém dwoc bé tri theo
thé thic khdi hoan toan ngau nhién véi 3 nghiém
thirc va 3 1an lap lai véi tong cong 9 16 thi nghiém
va dién tich mdi 16 1a 25,2 m2. Cac nghiém thuc bao
gdm: i) NT1-KC: Béi chirng bon phan v6 co (105N-
30P,0s- 50K0) theo khuyén cao; ii) NT2-Biochar:
Bén phan v6 co theo khuyén cao + Biochar (15
tan/ha); va iii) NT3-PHC: Bon phén v6 co theo
khuyén céo + phan ga thuong mai chira 35% humic

——————
S,

14 S o N .
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—
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(PHC). Thanh phan héa hoc cua biochar, phan hitu
co va qui trinh bon phén cho lta dugc thyc hién nhu
mo ta 6 Bang 1.

Cac chi tiéu theo doi: Tai cac thoi diém 15, 35,
55 va 85 ngay sau khi sa (NSKS), trong mdi 10, cac
méu dit duoc ldy ngdu nhién ¢ d6 sau 0-20 cm va
tron déu thanh 1 mau dai dién cho méi 16. Cac mau
dét duoc thu trude khi bon phan cho lua, dugc triv
mét va chuyén vé Vién Nghién ctru va Phat trién
Cong nghé Sinh hoc, Trudng Pai hoc Can Tho. Cac
mau dét sau khi thu vé dwoc xtr Iy va tién hanh phan
tich mat sb vi sinh vat dit. Vi céc chi tiéu hoa hoc
dat, mau dét sau khi xtr 1y duoc phoi kho khong khi,
nghién qua mic riy 2 mm va 0,5 mm va tién hanh
phan tich pHyzo va EC (ti 1é dat: nudc 1a 1:2,5) do
bang pH ké (Hanna HI 8314) va EC ké (Schott
Prolab 2000 — Dirc), chét hitu co (%C, Walkley
Black). Thanh phan hoa hoc dét dugc phan tich vao
giai doan du va cudi vu laa va nang suét lta. Cac
chi tiéu hoa hoc dét dugc phan tich theo qui trinh
phan tich chuan ciia phong thi nghiém Hoa hoc dit,
B6 mén Khoa hoc dét, Khoa Néng nghiép, Truong
Pai hoc Can Tho.

Hinh 1: Thi nghiém déng rugng véi A: Chuin bj cic 16 thi nghiém va biochar dwgc vii trong dét, B:
laa dwoc 15 NSKS, C: Liia dwgc 55NSKS

Béang 1: Lwgng phin bon dwoc sir dung cho thi nghiém

Lwong phén theo khuyén céo (g/16 thi nghiém)

Dot bén phan Loai phan bon NT1-KC NT2-Biochar NT3-PHC
Biochar - 37.500 -

. 1
Dot 1: 1 NTKS Lan 781,25 78125 781,25
Pam 97,83 97,83 97,83
Pot 2: 10 NSKS? Kali 83,33 83,33 83,33
PHC3 ; ] 1.000
, Pam 195,65 195,65 195,65
Dot 3: 22 NSKS oHIC > > e
Pam 195,65 195,65 195,65
Dot 4: 45 NSKS Kali 83,33 83,33 83,33
PHC - - 750

Ghi chii: 1: ngay truéc khi sa; 2: ngay sau khi sa; 3: phdn ga chira 35% humic
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2.3. Phwong phap phﬁn'tich cac thanh phan
sinh hgc, hoa hoc dat va niang suat lia

Phén tich chi tiéu sinh hoc dat: Mat sé vi
khuan (VK) tong s6, mat sé nam tong so sir dung
mdi truong tryptic soya agar (TSA) va moi truong
potato dextrose agar (PDA) cho timg nhém. Mat so
céc nhom VK chire nang 6 lgi bao gom: nhém VK
phan giai cellulose, VK ¢b dinh dam va nhom VK
¢6 kha nang hoa tan l1an dugc xac dinh su dung cac
moi truong chuyén biét cho ting nhém VK bao
gém: moéi trudng CMC, Burk va NBRIP. Mat s6 vi
sinh vat hién dién trong dét thi nghiém tai céc thoi
diém thu mau duoc xac dinh va qui d6i vé mat sé vi
sinh vat hién dién trong mau dat kho kiét. Cac
phuong phap xac dinh mat sb vi sinh vat duoc thuc
hién theo B6 Thi Xuan va ctv. (2018).

Phuong phap xac dinh céac chi tiéu héa hoc
dat: Cac mau dat duge thu trude khi bd tri thi
nghiém va tai thoi diém thu hoach lta duoc thu va
xir Iy phoi kho khong khi. Cac mau dat sau d6 duoc
nghién véi kich thudc 14 0,5 mm va phan tich cac
chi tiéu pH (véi ti 1¢ dat va nudc 1a 1: 2,5), EC (1:
2,5), dam tong s6 (Nts), 1an tdng s6 (Pts) va chat hitu
co theo qui trinh chuan tai phong thi nghiém Hoa
hoc dat, Bo mon Khoa hoc dét, Khoa Nong nghiép,
Trudng Pai hoc Can Tho.

Phwong phap xac dinh CH4: Cac mau khi dugc
thu & cac giai doan cdy lua duge 12 NSKS cho dén
két thuc thi nghiém. Chu ky thu mau 1a 1 Ian.tuan’!
vao luc 9 gio sang cho dén khi cay lua dugc 47 ngay
tudi, sau d6 khi dwgc thu theo chu ky 10 ngay.lan.
Mau khi dugc thu theo phuong phap budng thu mau
kin (closed chamber method) tai thoi diém 0, 10, 20,
va 30 phut sau khi dat chamber, sau d6 bom 30 ml
khi vao cac éng chuyén dung chua miu khi. Cac
chai khi dugc trir mat va chuyén vé phong thi
nghiém cia B6 mon Khoa hoc Méi truong, Khoa
Moi truong va Tai nguyén Thién nhién. Phuong
phap thu mau va phan tich mau theo huéng dan cia
Minamikawa et al. (2015), dwoc phan tich bang may
sic ky khi (Model SR1 8610C, Haye Sept-N) v6i dau
do FID va ECD. Tong phat thai CHs dugc tinh cong
gop tir cac dot thu mau v6i nhau va duge tinh theo
phuong phap cua Mai Van Trinh (2016).

Phuwong phap xac dinh chi sé chlorophyll:
Ham lugng chlorophyll dugc do ¢ 3 vi tri trén 14
(cubng 14, phién 14, chop 14) & 3 14 trén cung caa mdi
cdy bang may do chlorophyll thuoc B6 mén Khoa
hoc dit, Khoa Nong nghiép, Truong Pai hoc Cin
Tho tai thoi diém 35 NSKS, 55 NSKS. Tai mbi 16
thi nghiém do ngdu nhién 15 ciy lua va tinh trung
binh cho mdi Ian 13p lai.
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Ning sut lda: Thu toan bo hat chic trong 16 thi
nghiém, xac dinh trong luong hat chic cua méi 16 va
qui vé trong luong hat chic & 4m do 14% va tinh
nang suat lta thuc té (tan/ ha).

Khéi luong laa & am do 14%: Gat lua trong ting
16, dem cén trong lugng hat chic trén 5 m? , phoi kho
rbi lam sach, can trong luong cua mau va do am d¢
sau khi can rdi quy Vé trong luong & am do 14%. Ky
hiéu W14% (kg).
Wthu hoach X (100 — Hthu hoach)

W14% =
% 86

x 100

Trong do:

W14%: khdi luong lua & am do 14%

H: 4m d6 lua (%)

Ning suét thyc té (tan/ha):

(W14% /1000) x (10000 m? / 5 m?) = W14% x
2 (tan/ha)

2.4. Phwong phap xir Iy sb ligu

S4 liéu thi nghiém dwoc tong hop su dung phan
mém Excel (Microsoft office 10). Cac s lidu mat sé
vi sinh vat duoc chuan hoa vé logx trudc khi xi 1y
s6 lidu. Khac biét trung binh gitra cac nghiém thirc
thi nghiém duoc tinh toan thong ké theo phwong
phap phan tich phuong sai mot nhan t6 (One-way
ANOVA), sir dung phan mém Minitab 17 va kiém
dinh Tukey vai khac biét & muc y nghia p<0,05.

3. KET QUA VA THAO LUAN

3.1. Mat sb vi sinh vat theo giai doan sinh
truwéng caa lua

Mat s6 nhom nam va VK tong: Mat sb nim téng
s6 c6 xu huéng giam dan tir giai doan 15 NSKS dén
35 NSKS sau d6 mat s6 nhom nim nay duy tri va
tang tro lai ¢ giai doan thu hoach lua. Mat s nam
tong & NT3-PHC cao va khac biét c6 ¥ nghia thong
ké so véi NT1-KC va NT2- Biochar (p<0,05) tru
giai doan thu hoach & NT2- Biochar (Bang 2).
Tuong tu, mat s6 VK tdng s6 & NT3- PHC cao va
khac biét ¢ ¥ nghia thdng ké so vai NT1-KC qua
cac giai doan sinh trudng cua Iua nhung khac biét
khong c6 ¥ nghia thong ké so véi NT2- Biochar tir
sau giai doan 15 NSKS (Bang 2). Nhin chung, mat
s6 VK, nam téng sb ciing nhu nhém VK chirc ning
thay doi theo giai doan sinh truéng cua laa. Do voi
mét s ciia nhoém nadm tong 6 c6 xu hudng dat cao
nhét ¢ giai doan thu hoach lua do ¢ giai doan nay bé
mat ruéng 4m nén day la diéu kién thich hop cho
cong dong nam phét trién tro lai con & cac giai doan
con lai dat bi ngap nudc va day co thé 1a didu kién
khong thich hop cho nhém nam hiéu khi bat budc
phat trién.
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Bang 2. Mit sb vi sinh vat téng sé qua cac giai doan sinh trudng, phat trién cia ciy lua

Mt sé vi sinh vt tong s6 (log CFU/g dit khé kiét)

Nghiém thirc 15 NSKS 35 NSKS 55 NSKS 85 NSKS
Nam VK  Nim VK Nam VK Nam VK
NT1-KC 4,40 ° 6,04¢ 413° 6,61° 436" 6,06 5125 548"
NT2-Biochar 4,61° 6,26 4,42° 6,80 @ 444°  618% 5362 5682
NT3-PHC 4752 6,532 451¢@ 6,942 4722 6,328 5442 5752
Mrc y ghTa * * * * * * * *
CV (%) 3,52 3,39 3,98 2,35 3,73 2,09 2,94 2,25

Ghi chii: Trong cimg mgt ¢ét, nhitng 6 ¢é cde ky tir theo sau khdc nhau thi ¢é khdc biét Y nghia thong ké qua phép kiém
dinh Tukey; *: khac biét o murc y nghia 5%,; NSKS: ngay sau khi sa.

Mat s6 VK c6 kha nang phan hiy cellulose dat
cao nhit & NT3-PHC va khic biét c6 y nghia
(p<0,05) so vai hai nghiém thirc con lai dén giai
doan 55NSKS. Mat s6 nhom VK c¢6 kha ning phan
hity cellulose khac biét khong c6 y nghia thong

ké giita NT1-KC va NT2-Biochar. Bén giai doan
thu hoach thi mét s6 nhém VK c6 kha niang phan
hiy cellulose khong khac biét ¢ ca 3 nghiém thirc
(Bang 3).

Bang 3. Mat s6 VK c6 kha ning phén hiiy cellulose qua cAc giai doan sinh truéng ciia laa

Mat s6 nhém VK phan hiiy cellulose (log CFU/ g dét kh kiét)

Nghiém thirc

35 NSKS 55 NSKS 85 NSKS
NT1-KC 507" 5,53° 5,39
NT2-Biochar 5,26 5,61° 5,62
NT3-PHC 553 5,79 5,72
Mirc ¥ nghia * * ns
CV (%) 4,01 2,32 3,45

Ghi chii: Trong ciing mét cét, nhiing sé cé ky tir theo sau khdc nhau thi ¢é khac bi¢t y nghia théng ké qua phép kiém
dinh Tukey; *: khac biét o murc y nghia 5%, ns: khong khac biét y nghia thong ké; NSKS: ngay sau khi sa.

Nhom VK cb dinh dam (VK-N) tu do trong dat:
Nhin chung, mat s VK c6 kha niang ¢ dinh dam
(N) tu do trong ruong lua tang dan tir giai doan 15
NSKS dén 35 NSKS va dat mat s cao nhit. Sau do,
mat s6 nhom VK nay c6 xu huéng giam dan sau 35
NSKS. Mat s6 nhém VK cé dinh N tu do & NT3-
PHC dat cao nhit va khac biét c6 ¥ nghia thong ké
so véi NT1-KC (p<0,05) & cac giai doan thu mau
nhung chi khac biét voi NT2-Biochar tir giai doan
55NSKS dén giai doan thu hoach laa (Bang 3).
Nghiém thirc NT2-Biochar ¢c6 mat s6 VK ¢ dinh
dam cao va khac biét c6 y nghia thong ké so V6i
NT1-KC ¢ giai doan 35 va 55 NSKS (Bang 4).

Mat s6 nhom VK hoa tan 1an (VK-P): Mat s6 cua
nhom VK VK-P dat cao nhat ¢ giai doan 15 NSKS
sau d6 mat s6 nhom VK nay giam ¢ va duy tri & giai
doan 35- 55 NSKS va mat s6 ciia nhom nay sau d6
giam dan dén giai doan thu hoach lua. NT3- PHC c6
mat s VK-P dat cao nhit va khac biét co y nghia
thdng ké so voi NT1-KC qua cac giai doan va chi
khac biét véi NT2-Biochar ¢ giai doan 15-35 NSKS
(p<0,05). Mat s6 VK-P & NT2-Biochar chi khac
biét voi NT1-KC ¢ giai doan 35 NSKS (p<0,05)
(Bang 4).

Bang 4. Mat s6 nhém VK cé lgi qua cac giai doan sinh truwéng va phat trién cia cay laa

Mt s6 nhém VK chirc niing (log CFU/g dit khé kigt)

Nghiém thic 15 NSKS 35 NSKS 55 NSKS 85 NSKS
VK-N VK-P VK-N  VK-P  VK-N VK-P  VK-N VK-P
NT1-KC 1,94° 6,07 ° 6,09 ° 595°¢ 591° 596° 512° 510"
NT2-Biochar 2,06 % 6,13° 6,412 6,07° 615" 6,06% 523° 530%®
NT3-PHC 2,23% 6,35° 6,622 6,41 6,29° 6,33 538°? 5422
Mtc ¥ nghia * * * * * * * *
CV (%) 7,11 2,21 3,94 3,44 2,81 3,36 2,29 3,16

Ghi chii: Trong cing mgt ¢ét, nhitng 6 ¢é cde ky tir theo sau khdc nhau thi ¢é khdc biét Y nghia thong ké qua phép kiém
dinh Tukey; *: khac biét ¢ muec y nghia 5%, NSKS: ngay sau khi sa.
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Dbi voi mat s6 caa nhém VK tong sé ciing nhu
nhom VK chire nang, sy hién dién cua cac nhom nay
dat cao nhét & cac giai doan khac nhau cua cy lua
nhung nhin chung ddi v6i nhom VK téng s, VK-N,
VK-P c6 mat s6 dat cao nhat ¢ giai doan 35 NSKS.
O giai doan 35 NSKS, céy lua nay chdi tich cuc, hé
ré phat trién manh va cac dich tiét tir ré phong thich
vao ving ré nhiéu. Pay chinh 1a ngudn thic an thu
hit dugc cac nhom vi sinh vat ving 1é ciing nhu cac
nhém vi sinh vat chirc nang hoat dong tich cuc. Két
qua duoc thé hién & cac nhom VK duge xac dinh
trong nghién ctru nay. Cac két qua nay phu hop Vi
nghién ctu cia B Thi Xuan va ctv. (2019) va Yu
etal. (2011) vé su thay d6i cua cong dong VK trong
sut vu lta & cac mé hinh canh tac lua khac nhau va
cling két luan rang thanh phan vi sinh vat hién dién
trong dat trong laa & giita vu c6 xu hudng cao hon
SO Vi giai doan cudi vu. Nhém VK phéan hiy
cellulose co mat s dat cao hon & giai doan 55 NSKS
do co thé & giai doan nay mot sb doan ré lta va cac
14 Iua bi chét va tra lai trong dat va day 1a ngudn thuc
an cho nhom VK nay phat trién.

Viéc bd sung phan ga va biochar vao dat trong
laa cho thiy di tac dong dén cong déng vi sinh vat
dat (P Thi Xuan va ctv. , 2019). Sy bo sung phén
ga vao trong déat gop phan bd sung nguon thire an
cho vi sinh vat ciing nhu cac dudng chat cho ciy la,
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gitp cay lta hip thu dinh dudng tich cuc ¢ giai doan
sinh truong, tir 46 ¢ thé giup hd tro cay laa phat
trién & cac giai doan tiép theo. Bén canh dé, b sung
biochar trau vao trong dat trong lta gop phan lam
cho dat thoang khi hon do dién tich bé mit cua
biochar ¢6 nhiéu 15 hong nén c6 thé day 1 noi & cho
vi sinh vat va giup ting pH dt trong lta. D6 ¢ thé
12 nguyén nhan giup thu hat dugc nhiéu nhém vi
sinh vat hién dién & ving ré lua so véi nghiém thic
dbi chiing. Trong két qua nghién ciru nay, NT3-PHC
¢6 mat s6 cac nhom VK tong s6, VK c6 kha ning
phan giai cellulose, nhém VK ¢ dinh dam, hoa tan
lan cao va khac biét c6 y nghia théng ké so véi
nghiém thirc NT1-KC (p < 0,05). Tuy nhién, d6i voi
NT2-Biochar thi cdng dong vi sinh vat dat thé hign
khac biét & 2 giai doan hodc 35 NSKS hoac 55
NSKS so véoi NT1-KC.

3.2. M@t sb dic tinh hoa hoc dat

Két qua phan tich Bang 5 cho thdy ngoai trir gia
tri pH, ham lugng Nts, NH4*-N, cac gia tri EC, CHC,
Pts va Pdt cua nghiém thic NT2-Biochar ¢ giai doan
cudi vy dat cao va khéc biét c6 y nghia théng ké so
V6i mau dat dau vu va so voi NT1-KC. Tuy nhién,
viéc bo sung phan ga & nghiém thirc NT3-PHC chua
thé hién su khac biét vé thanh phan dinh dudng
trong dat so véi mau dat dau vu va so véi nghiém
thirc ddi chung.

Bing 5. Tém tit mdt s6 diic tinh héa hoc dat tai thoi diém diu vu va cudi vu

Nghiém thite pH(Hzo; ECH2o0; CHC Pis P dé tiéu Nts N hiru dung
: 125 125pS/em  (YCHC)  (%P20s) (mgP/kg) — (%N)  (mgNH4*-N /kg)
Dat dau vu 5,45? 619° 3,02¢ 0,070P 167° 0,163 15,9
Cudi vu
NT1-KC 4,71b 713° 3,83bc 0,090° 2,56° 0,171 20,9
NT2-Biochar 5,542 938? 4,902 0,2222 20,82 0,169 21,1
NT3-PHC 4,81b 7792 3,90P 0,087° 2,90° 0,170 19,2
Mitc y nghia * * * * * ns ns
CV (%) 3,63 2,94 8,4 5,09 5,31 5,03 17,0

Ghi chii: Trong cimg mét cét, nhiing sé ¢6 cde ky tw theo sau khdc nhau thi ¢d khdc biét y nghia théng ké qua phép kiém
dinh Tukey, *: khac biét ¢ murc y nghia 5%, ns: khong khac biét y nghia thong ké; NSKS: ngay sau khi sa.

Két qua phan tich mot sb chi tiéu hoa hoc dat cho
thay khi b6 sung biochar gitp cai thién cac dic tinh
héa hoc va mot s6 chi tiéu sinh hoc dat trong nghién
clru nay. Mot s nghién ciru cho thay viéc bo sung
biochar gitp gia ting P hitu dung trong dat do
biochar gitp gia ting pH dat, giup hip thu cac
nguyén té Ca, Mg hoic vai Fe, Al tir d6 1am gia ting
su hitu dung cua P trong dat (Brady et al., 2008;
Chen et al., 2015; Shepherd et al., 2017; Yao et al.,
2013). Tuy nhién, sy bd sung phan ga & NT3-PHC
chua thé hién su khac biét vé cac chi tiéu héa hoc
trong dat so v6i nghiém thuc ddi ching NT1-KC.
Diéu nay c6 thé duoc giai thich do lugng phéan hitu
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co bon vao dit it (1 tAn/ha) nén chua thay duoc su
thay ddi ciia ham lugng chat hitu co trong nghiém
thirc bon phén ga so véi nghiém thirc doi ching
nhung phén ga gitp gia tang mat s6 vi sinh vét c6
loi trong dét trong lua (hiéu qua ngén han). Tuy
nhién, luong biochar dwoc bd sung cho dit (15
tén/ha) d3 1am tang ham luong chit hitu co trong dat
S0 Véi hai nghiém thirc con lai. Két qua nay twong
ddng véi nghién ciru cia Amlinger et al. (2007) cho
rang bon phan hitu co trén 10 tin/ha méi c6 thé cai
thién duogc ham luong chét hitu co trong dt. Thém
vao d6, khi bd sung biochar c¢6 gia tri pH cao
(pH=8,1) giup gia ting pH d4t va véi dic tinh cua
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biochar c6 cdu trac 1a cac 16 rong gitip dét thoang
khi hon va 1a noi cho cac vi sinh Vit cu tri nén cé
thé giap hd tro hoat dong cua vi sinh vat tham gia
vao cac chu trinh dinh dudng trong dat (D& Thi
Xuéan va ctv., 2019; Lehman et al., 2011; Novak et
al., 2009).

Két qua xac dinh téng lugng phat thai khi CHy
do duogc dén giai doan thu hoach Ita cho thiy
nghiém thirc bo sung biochar két hop phan vo co
theo khuyén cao c6 ham lugng CHq phat thai thap
hon va khéc biét c6 ¥ nghia thong ké so véi cac
nghiém thirc con lai (p<0,05) (Bang 6). Nhiéu
nghién ciru ching minh sy phat thai CH, trong dét
ngap nudc trong laa 13 tic nhan chu yéu dong gop
vao sy phat thai khi nha kinh toan cu (Forster et al.,
2007; Zhang et al., 2010). B6 sung biochar vao dat
trong lua gop phan giam luong phat thai CH4 do
biochar (1) giup tang diéu kién hiéu khi cho dat,
dleu nay lam chuyen hoa CH4 trong dat; (2) cung
cap oxy tc ché VK sinh CHy; va (3) tang sinh khi
vi sinh vt carbon va carbon hitu co Stephen et al.
(2018). Xu et al. (2016) ciing cho rang biochar 1am
tang tiém ning oxy hoa CHy va giam hoat dong cua
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vi sinh vat sinh khi CHy4. Két qua trong nghién ctiu
nay c6 su tuong dong vai nghién ciru cia Feng et al.
(2012), Nguyen et al. (2020) va Wang et al. (2019).

3.3. Ham lwgng chlorophyll va niing suit lua

Qua két qua phan tich dugc trinh bay ¢ Bang 6
cho thdy ham lugng chlorophyll caa nghiém thirc co
bé sung biochar hodc phan hiru co két hop vai phan
héa hoc thi ham lugng chlorophyll trong 14 lta cua
cac nghiém thirc nay c¢6 xu hudéng cao hon so véi
NT1-KC & giai doan 35-55 NSKS. O giai doan 55
NSKS, ham lugng chlorophyll & NT3-PHC cao va
khac biét co ¥ nghia thong ké so véi NT1-KC nhung
khac biét khong c6 y nghia théng ké so véi NT2-
Biochar. Két qua thi nghiém cho thiy viéc bon két
hop Biochar hoic PHC 1am ting mat s6 nhom vi
sinh vt c6 lgi gitp cay la hap thu duoc nhiéu dinh
dudng hon, tir 46 c6 thé di lam gia ting dién tich 14
va tang kha nang quang hgp cua 14 Iua. Sy gia tang
ham lugng chlorophyll trong 14 lta ¢ giai doan 55
NSKS ¢6 y nghia quan trong gitip gia ting cung cap
nguon C cho hat lua va gitip gia ting nang suat lia
(Nguyén Ngoc D¢, 2008; Peng, 2008).

Bang 6. Chi tiéu cholorophyll qua cac giai doan sinh truéng cia lua

Nghiém thac (kg.hat chl_l; 35NCShlglsorophyll EENSKS Ning suat laa (tan/ha)
NT1-KC 164,9+53,22 8,65 17,59° 5,49
NT2-Biochar 122,6+15,92 9,60 18,83 ® 5,83
NT3-PHC 36,6+7,7° 9,68 19,752 6,02
Mitc y nghia * ns * ns
CV(%) 20,97 7,00 6,32 7,28

Ghi chii: Trong cimg mét cét, nhiing sé ¢6 cde ky tw theo sau khdc nhau thi ¢d khdc biét y nghia théng ké qua phép kiém
dinh Tukey; *: khac biét o mirc y nghia 5%; ns: khong khac biét y nghia thong ké; NSKS: ngay sau khi sa.

Két qua thi nghiém ciing cho thdy ning suét
NT3-PHC va NT2-Biochar lan luot 1 6,02 va 5,83
tan/ha va c6 xu huéng cao hon ning suét lia & NT1-
KC (5,49 tan/ha). Su chénh léch V& ning suét lua &
cac nghiém thuc c¢6 thé giai thich do su hién dién
cia nhém VK chuc ning hién dién trong dit cua
NT3- PHC, NT2-Biochar gop phan hd trg su sinh
truong cua cy laa giup cy lta hap thu dinh dudng
t6t hon va két qua 1a ning suit cua lua dat cao hon
50 vai nghiém thac NT1-KC. Trong mé hinh lta-
tom, viéc bon bd sung biochar hozc phan hiru co két
hop vé6i phan bon hoa hoc theo khuyén céo gitp cai
thién didc tinh sinh hoc, hoa hoc dit va gitp ting
ning suat lua khac biét co ¥ nghia thong ké so véi
nghiém thiic chi bon phan hoa hoc (P4 Thi Xuan va
ctv., 2019). Tuy nhién, trong m6 hinh chuyén lia,
viéc bd sung biochar hozc phan hiru co két hop phan
hoa hoc theo khuyén céo chwa lam gia ting ning
suit lta dang ké so v6i nghiém thirc bon phan hoa
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hoc theo khuyén cao nhung gitp cai thién duge dac
tinh sinh hoc ciing nhu mét s6 chi tiéu dinh dudng
dat so vai nghiém thic chi bon phan vo co theo
khuyén céo trong nghién ctru nay.

4. KET LUAN

Két qua nghién ctu cho thay viéc két hop bon
phan v6 co theo khuyén cdo v6i phan ga hoic voi
biochar giup cai thién mat sb VK téng s6, VK ¢b
dinh dam, VK hoa tan lan, nhém VK phan giai
cellulose dong thoi cai thién dugc mot s6 tinh chat
dinh dudng dat trong lia nhung ning suat laa chwa
khac biét gitra cac nghiém thirc. B6 sung biochar két
hop phan bon v co theo khuyén cao giup giam su
phat thai CH, trong rudng la.

LOI CAM TA

Nghién ctru nay dugc tai trg béi Dy 4n Nang cap
truong Pai hoc Can Tho VN14-P6 bing ngudn vén
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vay ODA-E3 tir Chinh phu Nhat va Cong ty c6 phan
phéan bon Sai Gon Mekong da tai trg phan ga 35%
phuc vu cho nghién ciru nay.
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