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TOM TAT

Sw sinh trwéng cay viét quét (Vaccinium tenellum) chi phi hop trén dét co do thoang khi va thoat nwéc tbt, tuy
nhién phan I&n dét néng nghiép Bdng béng séng Ctu Long c6 ham lwgng sét cao. Do doé st dung vat liéu dé cai
thién mai trwdng vat ly cho déat tréng viét quéat 1a can thiét. Muc tiéu nghién clru nhadm danh gia liéu lwong biochar tét
nhét cho sw hap thu N, P, K va nang suét cla viét quat. Thi nghiém nha luéi & Trweng Néng nghiép, Pai hoc Can
Tho dwoc bb tri theo khéi hoan hoan toan ngau nhién véi 04 13p lai, biochar dwoc st dung & 03 lidu lweng 0, 10 va
20 tAn/ha (biochar_0, biochar_10, and biochar_20) va phan N, P va K dwoc bén véi cong thirc 45:20:20 kg/ha. Két
quéa nghién clru cho thdy dét phu sa Déng bing séng Clu Long chra ham luwong sét cao (56%), viéc phdi trén
biochar vao dat sét phu sa & lwong 10 tAn/ha gidp gia tdng hiéu qua h&p thu N, P va K, didu nay gilp gia tang sinh
trwdng va nang suat viét quat, tuy nhién khi tdng biochar & mrc 20 tAn/ha thi chwa cho thay hiéu qua hon so véi
B10. Can két hop bd sung phan hitu co véi biochar dé cai thién méi trwong dinh duéng trong dét tét hon cho viét
quét trdng trén dat phu sa.

Tu khéa: DAt phu sa, than sinh hoc (biochar), viét quat, h&p thu N-P-K, Bbng béng séng Clru Long.

Improving the Uptake of Nitrogen, Phosphorus and Potassium
and Yield of Blueberries by using Biochar on Alluvial Soil in the Mekong Delta

ABSTRACT

Blueberry (Vaccinium tenellum) is grown as ornamental flowers in some gardens in the Mekong Delta. The
growth of blueberry is only suitable on soil with good aeration and drainage, however, most Mekong Delta agricultural
soils have high clay content (56%), so using materials to improve the physical environment for blueberry growing soil
is necessary. The objective of this study was to evaluate the best rate of biochar for the N, P, and K uptake and the
yield of blueberriy. A green house experiment at the School of Agriculture, Can Tho University was arranged in a
completely randomized block design with four replications, biochar was used at tree rates of 0, 10, and 20 t ha™
(biochar_0, biochar_10, and biochar_20) and N, P and K fertilizers were applied with the formula 45:20:20 kg ha™.
Results show that mixing biochar into alluvial clay soil at 10 ha” and N, P and K fertilizers applied with the formula
45:20:20 kgha'1 effectively increased the uptake of N, P and K, promoting growth and blueberry yield.. It is suggested
that combination of organic fertilizer with biochar may improve the soil nutrient environment for blueberry grown on
alluvial soil in the Mekong Delta.

Keywords: Alluvial soil, biochar, blueberry, N-P-K uptake, Mekong Delta.

L DAT VA/N Df} dugc }?hfim (Kiﬂt & cAs., 20.%0; Patsl & cs., 2.0'14).
‘ Su sinh truong ciy viét quit (Vaccinium
O Déng bing song Ctu long (PBSCL), mdt tenellum) chi phu hgp trén dat c6 dé thoang khi
s6 nha vudn tréng viét quit dé lam cay hoa va thoat nudc tot (Brunswick, 2011). Tuy nhién,
kiéng, trai viét quit dugc xem la thuc phdm phan 16n dat néng nghiép DBSCL c6 ham lugng
chtic néng vi chtta nhiéu hoat chat c6 gia tri sét cao, do ngudn goc tir bdi tu phit sa trén 30%
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dién tich dat thudc sa ciu la thit pha sét hodc
sét (Van, 2003; Chiem, 1993), diéu nay lam cho
dat kém thoang khi va kém thoat nudc (Tran,
2004; Quang, 2013), vi vay, viéc st dung vat
lidu dé cai thién méi trudng vat 1y cho dat trong
viét quat 1a can thiét.

Biochar la vat liéu dugc tao ra tit qua trinh
d6t néng sinh khéi é nhiét d6 cao trong diéu
kién thiéu oxy (Lehmann, 2011; Wu, 2019). Do
dién tich bé m#t cao va tinh chit xdp, viéc s
dung biochar bén vao dit gidp ting hoat dong
ctia vi sinh vat, trao d6i ion, kha ning cung cép
dinh dudng cta dat va kha nang giti nudc
(Backer & cs., 2016; Arabi & cs., 2018; Razzaghi
& cs., 2019). Theo khuyén cao, liéu lugng
biochar dudc st dung & mtc ti 10 tdn/ha sé gitp
nang cao d6 hitu dung ctia P trong dat (Glaser &
Lehr, 2019).

Hién nay trén thé& giéi c6 nhiéu nghién ciu
vé sinh trudng cua viét quat chu yéu trén méi
truong dat chtia nhiéu cat, tuy nhién, nghién
ctiu bién phap cai thién dat trén dat nhiéu sét it
duge cong bo. Nghién ctiu nay nhidm muc tiéu

xac dinh lugng biochar phu hgp cho ning cao
hiéu qua h&p thu dudng chiat khoang N, P, K
va ning suit ctua viét quit trong trén dat phu
sa 6 DPBSCL.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

2.1.1. Tinh chat ctia dat thi nghiém

Theo phan loai FAO-UNESCO, dat thi
nghiém 14 Gleyic Anthrosols (Dung & cs., 2020)
dugc thu cho nghién ctu trong nha lué6i tu dia
diém x& Pong Thanh, huyén Chau Thanh, tinh
Hau Giang. Phuong phap phan tich chat lugng
dat duge thuyc hién theo TCVN nhu sau: pH d4t
(TCVN 5979:2007), EC dit (TCVN 6650:2000),
dam téng s6 (TCVN 6498:1999), lan tong s6
(TCVN  8940:2011), P dé tieu (TCVN
8942:2011), chat hiiu co (TCVN 8941:2011),
cation trao d6i (TCVN 8569:2010), CEC (TCVN
8568:2010), sa cau (TCVN 6862:2012), dung
trong (TCVN 8732:2012). Déc tinh 1y héa dat 6
tang 0-20cm va 20-40cm dugc mo ta & bang 1.

Bang 1. Tinh chat 1y héa hoc ban dau cta dat thi nghiém
(Pong Thanh, Chau Thanh, Hau Giang, thang 04/2021)

Do sau (cm)
Parameters Don vi

0-20 20-40
pHh20 5,62 6,01
EC mS/cm 0,13 0,14
P-Bray2 mg/kg 19,1 8,87
Chét hivu co % 3,11 1,32
CEC cmoly/kg 21,9 23,9
Cation trao déi
K* cmolg/kg 0,58 0,47
ca™ 10,2 10,7
Mg 4,66 6,95
Dung trong g/cm3 1,13 1,1
Sa céu
Cat % 0,3 0,7
Thit 43,2 33,7
Sét 56,5 65,6
Tén phéan loai sa céu Sét pha thit Seét
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Hinh 1. Viét quat bui thap trong thi nghiém trong chau trén dat sét phu sa,

giong (Vaccinium tenellum) 04 nam tudi nhan dugc tit nghién cttu cAy mo
ctua Khoa Sinh 1y - Sinh héa, Truéng Nong nghiép, Pai hoc Can Tho

2.1.2. Giéng viét quat

Gidng viét quét Vaccinium tenellum su
dung trong thi nghiém 14 giéng duge tuyén chon
ti du 4n cAy mo cho san xuét cay viét quat, thuc
hién tai Phong Thi nghiém sinh héa, Trudng
Nong nghiép, Pai hoc Can Tho (Hinh 1).

2.2, Phuong phap nghién citu

2.2.1. Bé'tri thi nghiém

Thi nghiém trong chau dugc bit dau tu
thang 06/2021, b tri theo kiéu khoi hoan toan
ngau nhién gém 03 nghiém thic véi 04 1an lip
lai, mbi 1ap lai 14 01 cay/chau (Bang 2).

St dung 10kg dat cho vao chau 10L c6 kich
thuée (20 x 12cm/10L), 14y 50g dat tron véi
5,0kg biochar va dit vao chau & vi tri viung ré
cua cdy. Theo Brunswick (2011), cay viét quat
tréng trong dat sét cAn bd sung mot lugng vat
liéu lam x6&p d4t, diéu nay gidp thic ddy vi sinh
vat c6 ich phat trién trong dit gian tiép cung
cap N, P, K va cac chat dinh dudng khéc c6 sn
thong qua vung ré cdy trong.

Cac dic tinh héa 1y ban dau ctua biochar 1a
pH 7,70; tong d6 x6p la 92,3%; Na' trao déi
- 0,24 cmole/kg ; K trao déi - 12,9 ecmolce/kg; Ca®*
trao d6i - 0,16 cmolc/kg va tong C - 471 g/kg;
Na hoa tan - 0,24 cmolc/kg; K hoa tan
- 3,35 cmolc/kg; Ca hoa tan - 0,15 cmole/kg.

Phan N, P va K dude bén theo khuyén cao
cia Marty & cs. (2019) nhu sau: 45kg N/ha,

20kg P,0O;/ha va 20kg K,O/ha. Phan don dugc st
dung géom Ammonium sulfate (21%N), Triple
superphostphate (45% P,0;) va Potassium
sulfate (52% K,0). Ammonium sulfate véi dam &
dang NH, dugc ciy viét quat st dung hidu qua
hon so v6i dang NO, (Tran, 2004).

Thoi ky bén phan dude dua theo khuyén céo
cta Rutgers University (2012), phan N dugc chia
lam 03 14n bén, 14n 01 vao thoi gian ndy chdi, 1an
02 vao 7-8 tudn sau nay chéi, va 1lan 3 vao 11-12
tuan sau ndy chéi. Phan P va K dudc bén vao
thang 01 hoic thang 02 (trude niy choi).

2.2.2. LAy mau cay va phan tich

MAau dugc 14y & giai doan thu hoach, cac bo
phan ciy dudc tach riéng thanh 14, than va trai,
than va la dugc sy 70°C dén trong lugng khong
ddi. Poi véi mAu trai viet quét tuoi, trai tuoi
dugc dat trong ti déng trong 2 gid va ngay sau
d6 dat trong may déng kho (Labconco FreeZone
4.5 Liter Benchtop) trong thoi gian 72 gié 6
nhiét d6 -40°C. Ham lugng %N, %P, %K dugc
thyc hién phéan tich tai Phong Thi nghiém Khoa
hoc Dat, Truong Nong nghiép, DPai hoc Can Tho.

2.2.3. Xir Iy sé liéu

S6 trung binh va dé léch chuén (+ SD) dudc
tinh cho méi nghiém thtc. Phan mém SPSS
dugc st dung cho phan tich one-way ANOVA.
So sanh khac biét trung binh véi phép thu
Duncan & mtc 5% va 1%.
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Bang 2. Nghiém thitc thi nghiém
cua viét quat trong trong nha lusi

Nghiém thirc

Lwong biochar (tAn/ha)

Biochar_0
Biochar_10
Biochar_20

0
10
20

3. KET QUA VA THAO LUAN

3.1. Anh huéng cta biochar dé&n sinh
truéng va sinh khéi viét quat

So véi khoéng st dung biochar, st dung
biochar 6 mtc 10 tdn/ha (biochar_10) dan dén s6
14, s6 chéi va chiéu cao trén mdi cay tang cao cb
¥ nghia (Hinh 2b), diéu nay dua dén su gia ting
sinh khéi than, 14 va qua (Hinh 2a). Tuy nhién
so vdi biochar_10, lugng biochar st dung 6 miic
biochar 20 khéng dua dén su gia ting cb ¥
nghia vé mit sinh trudng va sinh khéi viét quat
(Hinh 2a va 2b).

Sy téng trudng va ning suit cua viét quat
ting 1én khi lugng biochar tang 0 tadn/ha (Hinh
2a va 2b), cac nghién ctu trudc diy cho thay
biochar c6 thé lam tang ham lugng dinh dudng
trong dit va nang suidt cay trong (Doan & cs.,
2015; Steiner & cs., 2007). Theo Steiner & cs.
(2007), nang sudt cAy tréng c6 thé ting gip doi
khi st dung biochar cung véi phadn khoang,
nhung tac dung ciia né mat dan sau mét sé vu
mua. Tuy nhién viéc ting lugng st dung biochar
cdn xem xét chi phi, vi st dung qui nhiéu
biochar c¢6 thé lam gidm lgi nhuan (Jin, 2019).
Farhangi & cs. (2021) két luan ring st dung
lugng biochar cao (> 30 tan/ha) khong lam ting
dang ké niéng sudt cdy trong; tham chi bén
biochar 6 miic 20 tdn/ha ciing lam giam ning
suat cay tréng (Li, 2023). Gao & cs. (2021) cho
rang st dung biochar ¢ mtc 10-20 tdn/ha 1a phu
hgp nhat (Gao, 2021).

3.2. Anh huéng ctia biochar dén ham lugng
NPK cua viét quat

Thang chuén trong danh gia ham ludng
NPK (g/kg) & 1a viét quat dude cin ct theo Hart
& cs. (2006) (Ebrahimi & cs., 2021) v6i ngudng
gi6i han tham khao cho N, P va K 1a 14-22;
0,8-2,0 va 4,0-5,5 g/kg,

1588

Ham lugng NPK trong thén, 14 va trai dugc
trinh bay 6 bang 3. Truong hop khong st dung
biochar (biochar_0) dua dén ham lugng N, P va
K trong 14 viét quat theo thu tu 1a 9,9; 1,0 va
3,38 g/kg, cac ham lugng nay déu 6 mic thiéu.
Mic du trong thi nghiém nay viét quit da su
dung cong thic bon la 45-20-20, nhung ham
lugng N, P va K (g/kg) trong 14 cua nghiém thic
biochar_0 giam & mtc duéi ngudng so véi thang
tham khao ctia Hart & cs. (2006) (Bang 3). Diéu
nay do dat thi nghiém chiia nhiéu sét ma khong
dugc bén biochar, tinh thoang x6p cua dat
khéng dudge cii thién, do dé né da gay trd ngai
hoat dong cta vi sinh vat, trao d6i ion va gi6i
han kha ning cung cadp dinh dudng cta dat
(Razzaghi & cs., 2020). St dung biochar_10 va
biochar_ 20 dua dén gia tdng ham lugng N, P va
K trong than, 14 va trai viét quat (Bang 3), tuy
nhién, hiéu qua lam tang ham lugng N, P va K
nay cta biochar_10 va biochar_ 20 14 khong khac
biét. So véi d6i chiing, ham lugng N% trong céc
bd phan than, 14 va trai cua cac cay dugc bén
biochar c6 sy gia ting manh (I1én t61 50-78%).
Nhu cac nghién ctu truéec ddy (Abujabhah & cs.,
2018, Guerena & cs., 2015; Xu & cs., 2016) da
cho ring viéc bén biochar vao dit da nang cao
do x0p va théng thoang ctia dt, thic ddy phat
trién cong dong vi sinh vat ¢6 dinh dam t6t hon,
do d6 da nang cao lugng dam sinh hoc trong dat.

3.3. Anh huéng ctia biochar dén lugng hap
thu NPK cuia viét quat

Két qua trong hinh 3 cho thdy 6 nghiém
thiic biochar_10 va biochar_20, ham lugng P
trong 14 qua viét quat (14,2 va 17,2mg Plcay)
cao hon ngudng Trevett (1972), diéu nay phu
hdp véi két luan cia nghién ctu cua Glaser &
Lehr (2019) cho ring viée b6 sung biochar lam
ting dang ké lugng P sdn c6 trong d4t canh tac
lén dén hé sb 4,6.
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Ghi chu: Thanh ding trén do thi thé hién d6 léch chuan (SD) cho so sanh khéc biét gita mdi thanh phén. Sinh
khéi cta than va la dugc tinh bang trong Iugng khé va trai viét quat duge tinh bing trong lugng tuoi.

Hinh 2. Anh hudng ciia NPK dén sinh trudng (a) va sinh sinh khéi (b) ctia viét quat

Bang 3. Anh hudng ctia biochar dén ham lugng NPK trong thin, 14 va trai viét quat

Nghiém thirc Ham Iwong trong than (g/kg) Ham Iwong trong la (g/kg) Ham lwong trong trai (g/kg)
(SE) N P K N P K N P K
Biochar 0 5,26° 0,25 6,20° 9,87  1,00° 3,83° 9,38 0,93  3,30°
Biochar_10 6,85 0,39" 7,48° 17,3 1,38° 4,88° 13,02° 1,28° 4,29
Biochar_20 6,97° 0,41° 7,71° 17,6°  1,48° 5,23° 14,13°  1,39° 438"
D6 § nghfa . . - - - - o - .
CV (%) 19,3 26,5 16,7 26,1 17,2 15,2 19,2 17,5 17,9

Tuong tu nhu tinh trang ham lugng NPK &
bang 3, nghiém thtic biochar 10 va biochar_ 20
c6 téng hép thu N trong cay viét quat (106 va
206 mg/ciy) cing dat cao hon so v6i biochar_0
(73 mg/cay), tuy nhién can luu y khéng c6 su
khéc biét gitia biochar_10 va biochar_20 vé téng
lugng hap thu N, P va K trong cady. Nhiéu
nghién ctu cho ring lugng N hitu dung trong
dat va tinh trang N cta cdy anh hudng 16n dén
st hap thu P va K cta cay. Vi vay khi thiéu N,
ham lugng P va K thap thi ham lugng N thap
tuong ting (Bang 3). Vi thé, viéc ting ning suit
cdy trong chu yéu lién quan dén viéc bén dam
(Souri & Hatamian, 2019).

3.4. Tuong quan hoi qui gitta ham lugng N
va cac thanh phan cta viét quat

Chat N trong 14 1a thanh phan quan trong
nh&t anh hudng dén cac dudng chat khac, ham
lugng N trong 14 duge st dung dé thé hién méi

tuong quan héi qui giia N trong la va cac thong
s6 nong hoc khac (Hinh 4). M61 tuong quan gitia
N trong 14 va P trong 14, K trong 14, sinh khéi
than, ning suit trai c6 hé s6 xac dinh (R? theo
th tu 1a 0,86; 0,85; 0,92 va 0,76 (Hinh 4a, b, ¢
va d). Nghién ctiu cia Kamprath (1987) két
luan ridng ham lugng P trong 14 c6 mdi tuong
quan thuan v6i ham lugng P trong qua va téng
tich lay P ciing tuong quan thuén véi tong tich
liy N ctaa viét quat.

Viét quit 12 ciy chiu dam ¢ mtic thap, bén
thta N sé& din dén sinh trudng sinh dudng qua
mtc, ting nguy cd dich bénh, va gidm su phat
trién cta nu hoa (Hart & cs., 2006). Phan hiiu
cd dude khuyén cao bén cho viét quit vi né cung
c&p N cham qua khoang héa, thic ddy su phéat
trién cta céc vi sinh vat c6 lgi trong phan huy
sinh khéi va gian tiép cung cAp NPK va cac chat
dinh dudng khac cho cay trong thong qua vung
ré cay trong (Trupiano & cs., 2017).
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Ghi chii: Thi nghiém nha luéi dugc thuc hién tai Truong Néng nghiép, Pai hoc Can Tho, thing 5 nim 2021. D6
léch chuén (thanh doc) ding dé biéu thi su khéc biét giiia cdc cot cung mau.

Hinh 3. Anh huéng ctia biochar dén lugng hap thu NPK cua cay viét quat
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Hinh 4. Tuong quan héi qui gitta ham lugng N trong la viét quat
va (a) P trong 14; (b) K trong 14; (c) Sinh khéi than va (d) Sinh khéi trai
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4. KET LUAN

Trong viét quat trén dat phiu sa chia ham
luong sét cao da thé hién su b4t 1gi vé hép thu
khoang chat N, P va K. Ham lugng N (9,87%), P
(1,00%) va K (3,83%) trong la dudc xac dinh 6
muc thiéu, diéu nay dua dén han ché sinh
trudng va niang sudt cua viét quat.

Viéc phéi tron biochar vao dat sét phu sa 6
Iugng 10 tan/ha gitp gia tang hiéu qua su hap
thu N (106mg N/ciy) so véi hap thu N cuaa
khéng bén biochar (73mg N/cay), diéu nay giip
gia tang sinh trudng va nang suat viét quit, tuy
nhién khi ting biochar é mtc 20 tdn/ha thi chua
cho thay hiéu qua hon so véi B10. Khuyén nghi
can két hop bd sung phan hitu ¢o véi biochar dé
cai thién moi trudng dat tot cho viét quat trong
trén dat phu sa.

LOI CAM ON

Cong trinh nghién ctiu nay duge tai trg kinh
phi béi Bd Gido duc va Dao tao véi dé tai mang
ma s6 B2021-TCT-10. Chiing t6i cam on hoc vién
cao hoc Lé Thi Sen va Nguyén Thanh Tung da
tham gia va ho trg cham séc thi nghiém nha luéi.
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