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TOM TAT

Than sinh hoc (TSH) la mot vat liéu hitu co giau carbon dugc biét dén 1a mot vat lidu c6 kha nang
cai thién sirc khoe ciia dat canh tac, sinh truong, phat trién, ning suét va chat luong ctia nhiéu loai cay
trong. Nghién ctru nay dugc thyc hién nhdm xac dinh anh huéng cia lugng TSH san xuat tir vo qua ca
phé dén tinh chat 1y, hoa va sinh hoc ctia dit trong ca phé vdi ciing nhu dén sinh truéng, phat trién, ning
sudt va chat lwong ctia ca phé nhan. Mot thi nghiém gdm 4 cong thire (CT1: dbi chimg, khong bon TSH
+ 100% luong phan NPK v6 co theo Quy trinh Tai canh cdy ca phé vbi; CT2: bén 1 tin TSH + 80%
luong phan NPK v6 co; CT3: bén 2 tan TSH/ha + 80% lugng phan NPK vo co; CT4: bon 3 tan TSH/
ha + 80% luong phan NPK v co), 3 1an lap lai duoc bé tri theo kiéu khdi day du ngiu nhién da duoc
thuc hién trong vudn ca phé voi nam thir tu trdng trén dat d6 bazan tai Dik Lik. Két qua sau 5 thang xur
1y cho thay, mac du da giam 20% lugng phan NPK vé co theo Quy trinh nhung cong thirc bon TSH san
Xudt tir vo qua ca phé véi lugng 2 - 3 tin/ha (CT3 va CT4) da c6 anh hudng tot nhat dén cac chi tidu ly
tinh (d9 x6p tang 7,5 - 13,1%, d6 am tang 6,6 - 12,3%), hoa tinh (pH,, tang 1,05 - 1,17 don vi, SOM%
tang 16,9 - 21,4%, CEC tang 25,0 - 30 ,5%, N tang 8,7 - 12,5%, PZOSd[tang 15,9 - 17,1%, KO tang 3,6
-3 ,7%) va sinh tinh dat (mat d6 tuyén trung Pratylenchus sp. ky sinh trong re giam 61,5 - 73,1%, mat do
nam bénh F usarium spp. giam 23,6 - 32,1%), 1am tang sinh truong, phat trién ciia ciy ca pheé, gop phan
lam tang ning sudt ca phé nhan 17,2 - 24,5% so voi & cong thuc dbi chimg. Trong thoi gian toi, can thur
nghiém TSH & cac mirc bén cao hon va danh gia tac dong lau dai cua TSH dén sirc khoe cua dat trong

cdy ca phé ciing nhu sinh trudng, phat trién, ning sudt va cht lugng cua ca phé nhan.

Tir khéa: ca phé véi, nang sudt, tinh chdt dat, than sinh hoc tir vo qua ca phé.

1. MO PAU

Than sinh hoc la mdt vat liéu hitu co giau
carbon dugc tao ra nho qua trinh nhi¢t phan céc
vat liéu hitu co (gS vun, tan du cay tréng, chét thai
dong vat, ...) trong diéu kién nhiét d6 cao (300 -
1.250°C) va khong c6 oxy hoan toan hodc gan nhur
hoan toan dé khong xay ra phan ung chay (Jyoti
et al., 2019; Shreya et al., 2021). Theo Kocsis et
al. (2022), chit lwong ciia TSH phu thudc vao cac
diéu kién nhiét phan va nguyén liéu tho dung dé
san xuit TSH. TSH duoc dic trung boi tinh bén
virng, ban chat xdp, ¢6 nhiéu 15 rdng nho, dién tich
bé mit 16n, pH cao, chita nhiéu chat dinh dudng
va chét hiru co (Sohi et al., 2010; Jyoti et al.,
2019). Do vay, TSH da duoc ap dung dé cai tao
sic khoe ciia dat va da dugc chimg minh c6 kha
nang dac biét trong viéc cai thién ly tinh dat nhu
do xbp, sa cau dat va kha nang giit nudc cia dat
dugc nang cao dén muc t6i uu, giup ting kha ning
x4m nhép ctia ré va giam x6i mon (Chang et al.,
2021). Cac tinh chét hoa hoc cua dét cling duoc cai
thién, chéng han nhu tdng d¢ pH, kha nang trao doi
cation (CEC) va ham lugng carbon hitu co, ham
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luong cac chat dinh dudng, dong thoi lam giam
qué trinh rira tréi nito, giup giam nhu cau st dung
phan boén va voi dé duy tri d6 phi cua dit (Ginebra
et al. 2021) Ngoai ra, TSH con c6 kha nang hép
thu thuoc bao vé thyc vat, ngan chan sy di chuyén
cua cac hoa chat ddc hai ‘nay vao nguon nudc mat
hodc nudc ngam, han ché 6 nhidm dat va nude gay
ra boi cac hoat dong nong nghi€p (Shreya et al.,
2021). Nhiing thay do6i vé tinh chat vat 1y va hoa
hoc ctia dét nay ciing anh huong dén dic tinh sinh
hoc cua dit, ting cudong sy phong phu, da dang
va hoat dong cua vi sinh vt trong dat (Nguyen,
2020). Do d6, viéc sir dung TSH dé cai thién chat
lwong dat canh tic, ndng cao stc san xudt va ning
suit cua cay trong da duoc nhiéu noi trén thé gisi
cling nhu Viét Nam xem nhu mot giai phap tiém
niang va bén ving.

Hiéu qua cua TSH d6i véi sinh truong, phat
trién va nang suét cua nhiéu loai cdy trong di
duoc nhiéu tic gia tong hop (Vijay et al., 2021;
Gunarathne et al., 2022). Sau khi ap dung 20 tin
TSH/ha, ning suat ngd di ting 28 — 140% & céc
nam tht 2 — 4 (Major et al., 2010). Ning suat dau
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cove tang 46% khi ap dung TSH voi ty 1€ 90 g/
kg dat (Rondon et al., 2007). Ning suit cai xanh
tang 151% khi bén bd sung TSH tir v6 tréu véi ty
1¢ 20 g/kg dat (Binh va cs., 2019). Bén TSH véi
luong 1 tin/ha da giam duoc 25% lugng phan bon
héa hoc va lam nang sut hat tiéu kho tdng 3,32%
nhung khong khéac biét ¢ y nghia thong ké so véi
dbi chimg (Thanh va cs., 2020). Phan 16n céac két
quéa nghién ciru déu cho thay TSH lam ting sinh
trudng va ning suat cdy trong. Tuy nhién, cling co
mot s6 trudng hop TSH lam giam sinh trudong cua
ciy (Mikan & Abrams, 1995). Diéu nay 1a do hiéu
qua cta TSH phu thudc vao loai TSH, phuong
phap san xuét va ap dung TSH, bao gdm loai dat
ap dung va lugng TSH dugc bon vao dat (Binh va
cs., 2019; Oladapo & Alaba, 2020).

Viét Nam 1a mét trong nhitng nuéc xuat khau
ca phé 16n nhét thé gidi, v6i dién tich ca phé nam
2022 uoc dat khoang 710,66 nghin ha va san
luong dat hon 1,84 triéu tan. Trong d6, Pik Lik la
tinh c6 dién tich trong (212.650 ha) va san lugng
ca phé (540.938 tan) 16n nhit ca nudc, chiém
khoang 30% cua ca nuoc (L€ Van Duc, 2023).
Do do, lugng vo qua ca phé thai ra hang nam tai
day khoang 270.000 tan. Pay 1a mot trong nhiing
nguén nguyén liéu phuc vu viéc sz‘iy ndng san va
san xuat TSH tng dung trong canh tac bén vimng
tai dia phuong. Tai Pik Lik, Cong ty TNHH
Viét Hién (Budn Ma Thuot) va Hop tac xd Binh
Minh (Cu M’gar) da tng dung cong nghé dbt Flox
(nhiét phan trong diéu kién nhiét do 850 - 950°C
va khong cung cap 6xy), tan dung ngudn sinh khoi
va phé pham nong nghiép da dang va doi dao tai
dia phuong (trong d6 ¢6 vo ca phé) dé tao ra ngudn
nhién li€u sinh hoc phuc vu viée séy néng san.
V6 ca phé sau khi chay hét tro thanh san pham
TSH chira 8,49% chat hitu co; 1,12% N : 1,131%
P O, hiru hi¢u; 4,6% K,O hitu hi¢u; 0, 593% Ca;
0, 923% Mg; 8,03 mg/kg Cu; 39,9 mg/kg Zn va ty
1€ C/N:3,45.

Trong nhirng ndm qua, nhiéu tién b khoa hoc
ky thuat di duoc ap dung trong san xuit nhim
tang ning suit va chit lugng ca phé. Tuy nhién,
nganh hang ca phé Viét Nam hién van dang phai
ddi mat voi nhiéu véan dé, trong d6 co6 viéc thoai
hoa dit canh tac do viéc lam dung phan hoéa hoc
(Byrareddy et al., 2019). Viéc lam dung phan hoéa
hoc trong thoi gian dai con lam tang chi phi san
xudt, giam loi nhuén, dong thot géy phat thai khi
N,O cang nhiéu, 6 nhiém méi truong dat, nudc va
anh hudng dén sirc khoe con nguoi (Stoltzfus et al.,
1997; Byrareddy et al., 2019; Nikita & Chauhan,
2020).

Trudc nhiing thyc trang trén, nghién ctru nay
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duogc thuc hién nhim danh gia kha ning tng dung
cua TSH tir vo qua ca phé trong viéc cai tao tinh
chat dat trong va sinh truong, phat trién cta cay ca
phé, ddng thoi, giam luong phan bon vo co dé tmg
dung trong canh tac ca phé bén viing.

2. NOI DUNG VA PHUONG PHAP NGHIEN
CUU

2.1. Ngi dung nghién cviru

- Anh hudng ctia lugng TSH san xuit tir vo qua
ca phé dén tinh chat dat trong cay ca phé voi;

- Anh hudng cia lugng TSH san xuit tir vo qua
ca phé dén sinh truong, phat trién cia cay ca phé
vOi.

2.2. Phwong phdp nghién ciru

a. Thoi gian nghién ciru: Thang 6 - 12/2022.

b. Pia diém nghién ciru: vuon ca phé voi toa
lac tai vi tri (12°37°9” B; 108°3°9” D) tai xa Ea
Kao, thanh pho Buén Ma Thuot, tinh Dak Lak.

c. Déi twong nghién ciru

- Vuon ca phé voi nam tht 4 trong trén dat do
bazan;

- TSH san xuat tir vo qua ca phé bai HTX Binh
Minh (huyén Cu M’gar, tinh Dak Lak).

d. Phirong phdp bé tri thi nghlem Thi nghiém
duoc tién hanh trén vuon ca phé v01 nam thu 4
trong trén dat o bazan. Thi nghiém gom 4 nghiém
thirc voi 3 1an 13p lai dugc bo tri theo kiéu khoi day
dt ngau nhién. Moi 6 co s¢ gom 12 cdy bo tri theo
dang hinh chit nhat (3 hang x 4 cay). Tong s6 6 co
s0: 4 cong thuc x 3 lan Idp lai = 12 6 co sd. Dién
tich 6 co sd: 108 m?. Gitra cac 6 co s0 co dai phan
cach 1a 1 hang ca phé. Ngoai yéu to thi nghiém,
cac cay ca phé trong 16 thi nghiém duoc cham soc
va luong phan NPK v6 co theo quy trinh Téi canh
cay ca phé voi cua B NN&PTNT (2016a). Cac
cong thuc thi nghiém nhu sau:

- CT1: khong bon TSH + 100% lugng phan
NPK v6 co.

- CT2: bén 1 tin TSH/ha + 80% lugng phan
NPK vo co.

- CT3: bén 2 tin TSH/ha + 80% luong phan
NPK vo co.

- CT4: bén 3 tin TSH/ha + 80% lugng phan
NPK v6 co.
e. Cdc chi tiéu theo doi:

- Céc chi tiéu tinh chat dat: d6 am (TCVN
4048:2011), d6 xop (TCVN 11399:2016), pH,
(TCVN 5979:2007) N (TCVN 10791:2015), P,0,
dé tiéu (TCVN 8661: 2011) K,O dé tiéu (TCVN
8662:2011), kha nang trao (101 cation (CEC)
(TCVN 8569:2010), ham lwong hitu co trong dat
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(SOM) (TCVN 6642:2OQO), mat do tuyén trung qud ca phé dén tinh chat dit troAng cdy ca phé voi
Pratylenchus sp. trong dat (con/ 50 g dat) va ré Két qua phén tich Iy tinh dat duoc trinh bay
(con/5 g dat) (Bezooijen, 2006), mat d6 nam trong bang 1 cho thiy, tai thoi diém TXL, khong
Fusarium spp. trong dat (cfu/g dat) (Saremi & ¢4 sy khéc biét co y nghia giita cac cong thuc thi
Saremi, 2013). Lay mau phan tich ¢ 2 thoi diém:  pghjém vé chi tieu do 4m va do xbp dat. Sau 5
SXL). Moi 6 co's6, lay 5 mau dat theo duong chéo  thang, do 4m va do xdp dat trong ca phé & céc cong
gbc 6/dg sau 0 - 30 cm. Mau sau khi lay dugc trdn  thire thi nghiém da c6 su khac biét rat ¢o y nghia
déu theo tirng cong thirc thi nghiém va lay khoang & mue p < 0,01. Piéu nay ching to luong TSH
1 kg cho vao ting tui riéng bi¢t theo TCVN 7538- 45 dung da c6 tac dung lam thay ddi do 4m va do
2:2005 (ISO 10381-2:2002) dé phan tich. x6p ctia dat. Két qua nay phu hop voi cac két qua
- Céc chi tiéu sinh truong, phat trién ctia cdy ca nghién ctru cua Jyoti et al. (2019); Luong Hiru
phé: Theo ddi ¢ 2 thoi diém: TXL va SXL. Mdi  Thanh va cs. (2020); Saffari et al. (2021). C6 dugc
cong thire, theo ddi 3 cy cb dinh cac chi tiéu sau:  két qua nay 1a do dat duoc bon TSH co kha ning
chiéu dai canh dy trit (cm): do tir chim qua cubi  lwu trit nudce t6t hon nho cac cu tric rong cia
cung cua canh dén mut canh; sb d6t/canh dy trit; TSH (Downie et al., 2009; Shackley et al., 2010;
36 qud/cham. MOi cy, danh dau co dinh dé theo  Beusch, 2021).
ddi 4 canh, phan bo theo 4 hudng ¢ tang gitra. Trén Két qua trinh bay trong bang 1 ciing cho théy
moi canh, theo ddi ¢ dinh 3 chum qué/canh. lwong TSH bén cang nhiéu, do 4m va do x6p dat
- Cac chi tiéu nang suét va chat lugng ca phé: cang cao. Tuy d6 am va do x6p dat & CT2 (1 tin
Theo dbi tai thoi diém thu hoach: ning suat qua TSH/ha) déu cao hon so véi & CT1 (ddi chimg)
twoi (tin/ha), ty 1& qua twoi: nhin; ning suat ca nhung déu khac biét khong c6 y nghia thong ke.
phé nhan (tAn/ha); ty 18 hat ca phé nhan xudt khau Diéu nay ching to, bon TSH ¢ mic 1 tAn/ha chwa
(TCVN 4193 - 2005). c6 tac dung lam ting do am va do xdp cua dat trong
g. Phuong phdp phan tich sé liéu ca phé trong thoi gian thi nghiém. Do am dat tang
6,6% va 12,3%, do xop dat tang 7,5% va 13,1% so
v6i & cong thirc d6i chimg khi bon TSH véi lugng
2 tan/ha (CT3) va 3 tan/ha (CT4), mot cach tuong
ung. Nhu vay, bon TSH vira c6 kha nang nang cao
d6 xbp, vira ¢6 kha nang gitt 4m cho dat, giup cay

S4 liéu sau khi thu thap duoc tinh toan gia tri
trung binh, d¢ 1éch chuan SD, ti I¢ phan tram, phan
tich phuong sai mot nhan to, kiém dinh sy sai khac
gitra cac nghiém thic bang kiem dinh Fisher test
va v& dd thi str dung phdn mém Microsoft Excel 2 . N

' e p ca phé c6 thé chiu han va tiét kiém lugng nudc

2016 va MiniTab 16. . z .

. . , _ tudi cho cay Trong so cac cong thuc thi nghlem
3. KET QUA VATHAO LUAN ) CT4 (3 tn TSH/ha) c6 anh hu0’ng t6t nhat dén do
3.1. Anh hwong cia lwong TSH sdn xuat tir vé  im va do xop dat trong ca phé voi.

Bang 1. Anh hwéng ciia lwgng TSH dén Iy tinh dat trong ciy ca phé véi

Cong thire thi Do xop (%) PO am (%)
nghiém TXL SXL TXL SXL
CT1 53,67+3,20 58,25+2,05¢ 23,37+0,61 24,10+0,78¢
CT2 54,56+2,26 61,33+0,120 23,30+0,20 25,17+0,31%
CT3 53,06+2,26 62,64+2,66% 23,43+0,72 25,70+0,56
CT4 53,82+1,55 65,86+1,21° 23,37+0,68 27,07+0,75°
F-test ns **x ns **

Ghi chii: Cdc gid tri trung binh (theo cét) theo sau béi cing ky tie thé hién s khdc nhau khéng cé y
nghia thong ké; ns: khéc biét khong cé y nghia; **: khdc biét rit c6 ¥ nghia (p < 0,01).

Két qua phan tinh hoa tinh dét duoc trinh baytrong duogc cai thién t6t hon sau khi duoc bon TSH 1a do
bang 2 cho thiy TXL, céc chi tiéu pH, ., SOM% va  trong TSH ¢6 tinh kiém, chira chat hiru co va nhiéu
CEC ¢ céc cong thirc thi nghiém khong c6 su khac  chat dinh dudng, vi vay, viéc bd sung TSH vao dat
bi¢t co y nghia. Tuy nhién, SXL, cac chi tiu pH, (., da lam tang d6 pH cla dat, tang hérq luong hitu co
SOM% va CEC & cac cong thitc c6 bon TSH déu cao  va ting kha nang trao doi cation ctia dat (Dume et al.,
hon va khac biét co y nghia so v6i & cong thire d6i  2016). Két qua nay phu hop véi két qua nghién ctru
chimg. Diéu nay chimg to TSH da co tic dong tich  ctia Dume et al. (2016) & Tay Nam Ethiopia va véi
cuc lam tang pH dat, ting ham luong hitu co trong  két qua nghién ctru ciia Alling et al. (2014) trén dat
dat va tang kha ning trao ddi cation. Hoa tinh dat  chua ving nhiét d6i & Zambia va Indonesia.
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Bang 2. Anh hwéng ciia lwong TSH dén hoa tinh dit trong ca phé

~ . pH, SOM (%) CEC (1d1/100g d4t)
Cong thirc Ka
TXL SXL TXL SXL TXL SXL
CT1 3,53+0,07 3,19+£0,03°*  5,01+0,14  4,44+0,22* 17,87+0,59 18,02+0,58°
CT2 3,54+0,10 4,05+0,17*  4,64+0,31  5,03£0,31** 17,39+0,15 20,74+0,50°
CT3 3,59+0,08 4,36+0,29°  4,69+0,26  5,19+0,29°  18,11+£0,38 22,53+0,65®
CT4 3,52+0,08 4,24+0,34*  4,80+0,21 5,3940,21*  18,22+0,87 23,52+1,50°
F-test ns * ns ok ns ok

Ghi chii: Céc gid tri trung binh (theo ¢ét) theo sau béi cing ky tw thé hién sw khdc nhau khéng cé y
nghia thong ké; ns: khac biét khong co y nghia, *: khdc biét co y nghia (p < 0,05); **: khac biét rat co

y nghia (p < 0,01).

bang chuy, tai thoi diém SXL, chi duy nhét cong

thirc ddi chimg (CT1) ¢6 pHKCl <4,0, 1a ngudng pH

¢6 thé gay anh huong Xau dén sinh truéng va phat
trién cuia cdy ca phé voi (Bo NN&PTNT, 2016b).
So véi dbi chimg (CT1), pH,, ¢ cdc cong thic bon
TSH di tang 0,85 - 1,17 don vi. So véi thoi diém
TXL, pHKCl O céc cong thirc bon TSH da tang 0,51 -
0,77 don vi trong khi & cong thirc d6i chimg (CT1)
lai giam 0,34 don vi. Mac du vay, pH, ., 0 cac cong
thirc bon TSH van chua dat dén ngudng phu hop
cho cay caphé la4,5 - 5,5 (Bo NN&PTNT, 2016b).
Twong tu, ham lugng chit hitu co SOM% va CEC &
cac cong thuc bon TSH tai thoi diém sau thu hoach
déu cao hon so voi ¢ thoi diém TXL. Tuy luong
TSH bon cang nhiéu, do pH,, va SOM% cang cao
nhung su khac biét nay khong coy nghla thong ké
gitra cac muc bon TSH 1 tan/ha, 2 tAn/ha va 3 tan/
ha. So v6i ¢ cong thirc dbi chimg CT1, CEC & cac
cong thirc CT2, CT3 va CT4 lan luot cao hon 2,72;
4,51 va 5,50 1d1/100g dét, twong tmg 15,1%; 25,0%
va 30,5%. Tuy nhién, sy khac biét ctia chi tiéu CEC
gitta mtrc bon 2 tin/ha (CT3) va 3 tin/ha (CT4)
khong c6 y nghia thong ké.

Két qua phan tich ham luong ba nguyén t6 dinh
dudng da luong trong dat trong ca phé voi duoc trinh
bay trong bang 3 cho thdy tuy lwrong phan héa hoc
0 cac cong thuc bon TSH it hon 20% so véi ¢ cong
thirc d6i chimg CT1 nhung tai thoi diém sau thu

hoach, ham lugng N, PZO5 « vaK,0, trong dat trong
ca phé ¢ cac cong thurc ¢6 bon TSH deu cao hon so
v6i & cong thire d6i ching CT1 va déu ting cao hon
50 v6i ¢ thoi diém TXL. Diéu nay chimg to viéc bon
TSH da c6 tac dung tich cuc lam tang ham lugng cac
chat dinh dudng da lu'orng trong dat trong ca phé. Két
qua nay phu hop véi nhiéu két qua nghién ciru trong
va ngoai nudc, chang han nhu két qua nghién ciru
cua Luong Hiru Thanh va cs. (2020) khi bon TSH
san xudt tir vo ca phé cho dit do bazan trong ciy hd
tiéu tai Pak Lak (Viét Nam) va két qua nghién ctru
Laird ef al. (2010) tai Midwestern (M¥). Theo Jyoti
et al. (2019), TSH gitip cai thién do mau md cua dat
thong qua hai co ché: (i) bo sung chit dinh dudng
cho dt do ban than TSH ciing chira nhiéu chat dinh
dudng va (ii) gitt lai chat dinh dudng dugc bd sung
cho dat tir viéc bén phan. Uu diém chinh ctia TSH
1a hap thu va giai phong tir tir chéat dinh dudng cho
cay trong sir dung (Deluca et al., 2015). Trong hau
hét cac truong hop, viée bd sung TSH chi c6 tic
dong tich cuc dén sinh trudng, phat trién cua cy
trong néu chat dinh dudng dwoc bd sung cho dat tir
cac ngudn khac, chang han nhu phan bén v co hay
hiiu co. Ngoai ra, TSH con gitip ngan chidn kha nang
phén bon bi that thoét do chay tran hodc thim xubng
tang dat sau. Piéu nay cho phép str dung it phan bén
hon va giam 6 nhidm hoa chat nong nghiép dén moi
trudong xung quanh (Cao et al., 2018).

Bang 3. Anh hwéng ciia TSH dén ham lwong cac chit dinh dwong da lwong trong dat

Cong N, (%) PO, (mg/100 g ddt) K,0, (mg/100 g ddt)
thire TXL SXL TXL SXL TXL SXL
CT1 0,184+0,002 0,184+0,001° 17,61+0,46 17,83+£0,25* 20,30+0,29 20,55+0,31
CT2 0,187+0,002  0,196+0,001° 17,51+0,40 20,34+0,83* 20,08+0,29 21,03+0,22
CT3 0,185+0,002 0,200+0,004*® 17,69+0,34 20,88+0,66* 20,05+0,30 21,29+0,41
CT4 0,188+0,001  0,207+0,006* 17,34+0,36 20,67+0,38* 19,98+0,07 21,32+0,11
F-test ns * ns ok ns ns

Ghi chii: Céc gid tri trung binh (theo c6t) theo sau boi ciing ky tw thé hién sw khdc nhau khéng cé ¥
nghia thong ké; ns: khac biét khong co y nghia, *: khac biét co y nghia (p < 0,05); **: khac biét rat co

y nghia (p < 0,01).
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Bang 3 cling cho thiy, luong TSH bon cang
nhiéu, ham luong N, (%), P,O,,vaK,O, trong
dat cang cao. So V01 TXL, kh1 bon TSH voi
luong 1 tdn/ha, 2 tAn/ha va 3 tin/ha, ham luong
N, da tang 4,8%, 8,1% va 10,1%; ham luong
PZOSclt tang 16,2%, 18,0% va 19,2%; ham luong
K,0, tang 4,7%, 6,2% va 6,7%, mdt cach
tuong ng. Tuy nhién, khong c6 sy khac biét
c6 ¥y nghia théng ké vé ham luong N, P,O,,
vaK O, gilra m{rc bon 2 tan/ha (CT3) va 3 tan/
ha (CT4)

TSH ¢6 clu tric xép, dién tich bé mit cao va
kha nang hap thu chat hitu co hoa tan, chét khi
va chét dinh dudng vo co cao nén ¢ kha nang
cung cip mot moi trudng sdng rat phu hop cho
nhiéu loai vi sinh vat va tuyen trung cu tra
(Thies & Rillig, 2009). Do do, viéc bén TSH
c6 thé anh huong dén mat do tuyén trang ky
sinh Pratylenchus sp. va nam bénh Fusarium
spp., hai tac nhan ky sinh quan trong gy bénh
vang la thdi ré 1am anh huong nghiém trong
den sinh truong va phat trién cta cdy ca phé
v6i. Chinh vi thé, mat do cua 2 tic nhan nay da
duogc theo ddi va ghi nhéan trong céc biéu dd 1
va 2. Két qua trinh bay trong cac biéu d6 1 va
2 cho thay so véi thoi diém TXL, mat do tuyén
trang Pratylenchus sp. va nAm Fusarium spp.
déu ting ¢ cong thirc @i ching nhung lai déu
giam ¢ cac cong thtc c6 bon TSH. So véi TXL,
mat d6 tuyén tring Pratylenchus sp. trong dat
di 1an luot giam 23,5%, 59,1% va 27,3%, mat
do tuyén trung Pratylenchus sp. trong ré da
lan luot giam 36,4%, 50,0% va 61,1% & cac
cong thic bon TSH ¢ muc 1 tidn/ha (CT2), 2
tan/ha (CT3) va 3 tan/ha (CT4). Pang chi y,
mat do tuyén tring Pratylenchus sp. trong ré
& CT4 tai thoi diém sau thu hoach chi bang
khoang V4 so véi & cong thirc ddi chiung CT1,
nhung khong khéc biét c6 ¥ nghia théng ké so
voi & CT3. Két qua thi nghiém 5 nam cua Liu
et al. (2020) cho thay gia tri phong phu tuong
ddi cua tuyén trung Pratylenchus sp. & dat co
ap dung TSH da giam hon mdt ntra so voi O
cong thirc dbi chimg khong bon TSH, giam tir
28,74% xudng con 13,98%. Két qua nghién
ciru nay ciing tuong dong vaoi két qua nghién
cuu trong thoi gian 3 nam cua Oladele ef al.
(2021) vé anh huong ciia TSH dén tuyén tring
Pratylenchus sp. trong dat trong laa nudc &
Tay Phi.
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Biéu d6 1. Anh hwéng cia lwong TSH dén mat
dd tuyén trung Pratylenchus sp. trong dat (A)
va trong ré (B) ciy ca phé voi

Ghi chu: gia tri trung binh cua cdc cot co cung
ky tw thu’ong (cot mau den) hodc ky tyr in hoa (cjt
mau trdng) thé hién si khdc biét khong c6 y nghia
thong ké.

=
n
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(x10° cfiu/e dat)
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Mt @6 Fusarium spp.

Biéu d6 2. Anh hwéng cia lwgng TSH dén méat
dd nam Fusarium spp. trong dit trong ca phé
voi

Ghi chu: gia tri trung binh cia cdac cot co cung
ky tw thuong (cot mau den) hodc ky tw in hoa (cot
mau trang) thé hién suw khdc biét khong cé y nghia
thong ké.

So véi TXL, mat d6 ndm bénh Fusarium spp.
& cac cong thie CT2, CT3 va CT4 ciing lan luot
giam 9,3%, 18,2% va 24,8%. Mat do6 nim bénh
Fusarium spp. ¢6 xu huéng giam dan khi lugng
TSH bon vao dat tang dan. Tuy nhién, két qua xur
ly thong ké cho thay, mat 4 nim Fusarium spp.
trong dat & cac cong thirc bon TSH & cac mire khac
nhau khong khac biét co ¥ nghia thong ké va chi
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khi bon TSH véi luong 2 - 3 tin/ha, mat d6 ndm
bénh Fusarium spp. trong dit mai thip hon va
khac biét c6 ¥ nghia so v6i & cong thirc ddi ching.
3.2. Anh hwéng ciia TSH sdin xudt tir vé qud ca
phé dén sinh trwéng ciia cdy ca phé voi

Két qua theo ddi 2 chi tiéu sinh trudng cua cdy
ca phé voi giai doan kinh doanh trinh bay trong
biéu d6 3 cho thay tuy giam 20% luong phan bon
héa hoc so véi cong thire ddi chung, viéc bon TSH
d3 1am tang chidu dai canh du trit va s6 ddt/canh
du trir ctia cdy ca phé voi giai doan kinh doanh.

L,

(5]
=]

—
]

Ddi canh dig trir (em)
[
(=]

]

_
| (o2 (=] =] (3]

(3]

So dotleanh di trit (dot/canh)

CT1

Biéu dd 3. Anh hwéng ciia lwong TSH dén dai
canh du trit (A) va s6 dot trén canh dy trir (B)
ciia cdy ca phé voi giai doan kinh doanh

Ghi chu: gia tri trung binh cua cdc cot co cung ky
tw thuong (cot mau den) hodc ky tw in hoa (cot mau
tring) thé hién sie khdc biét khong cé y nghia thong ké.

Tuy dai canh dy trit va sé ddt/canh duy trit ciia
cy ca phé véi tang ty 16 thudn voi lwong TSH dugc
ap dung, 2 chi ti€u nay chi khéc biét c6 y nghia so
v6i & cong thirc ddi chimg khi TSH duoc bon véi
luong 2 - 3 tan/ha. So v&i ¢ cong thire ddi ching,
chiéu dai canh dy trir va sb ddt/canh dy trit & cong

thuc CT4 da tang tuong Gmg 12 7,2% va 13,3%. Kha
nang cai tao ly hoa tinh ctia dat, 1am ting ham luong
cac chat dinh dudng trong dat ciia TSH, tir 6 giup
cdy tang kha ning hap thu dinh dudng c6 thé la
nguyén nhan cua hién tuong nay. Poan canh duy trir
dai va khoe manh 1a co s¢ dé cdy ca phé cho ning
suét cao & nam sau do cdy ca phé vdi co dic diém
la hoa chi phat trién mot 1an trén cac canh to duoc
hinh thanh tir ndm trude. Sy sinh truong cua doan
canh dy trit phu thude rat 16n vao ché d6 cham soc,
dac biét 1a lwong phan bon cho ciy nam trude dé tao
va nudi mot lugng canh dy tri nhét dinh.

Theo ddi s6 qua ca phé trén chum qua cho thay
cac mirc bon TSH khéc nhau da anh huong dén chi
tiéu nay, thé hién ¢ sb qua/chum trung binh & cong
thirc bon 3 tan TSH/ha (CT4) cao hon 7,14% va
khac biét c6 y nghia (p < 0,05) so voi ¢ cong thuc
d6i chimg (CT1) va 2 cong thiic bon TSH < 2 tén/
ha (Biéu d6 4). S6 qua/chum & cong thirc bon TSH
<2 tAn/ha (CT2 va CT3) khong khac biét c6 y nghia
so voi ¢ cong thirc khong bon TSH (CT1). Tang s6
qua/chum 14 tién dé dé tang ning suat thu hoach
dugc. Kha nang lam ting s6 qua/chim cua cdy ca
phé véi giai doan kinh doanh ciia TSH trong nghién
clru ndy ciling twong tw nhu vai trd caa TSH déi voi
s6 hat/bong lia my trong nghién ctru ctia Solaiman
et al. (2010).

mTXL OSXL

|

03
B
CT2 CT

S6 gua/chiim
—
L

1.
B
1

CT

CT4

Biéu dd 4. Anh hwéng ciia lwgng TSH dén s6
qua/chim ciia ciy ca phé voi
Ghi chu: gia tri trung binh cua cdc cot co cung
ky tw thuong (cot mau den) hodc ky tw in hoa (cot
mau trdng) thé hién si khdc biét khong c6 y nghia
thong ké.

Bang 4. Anh hwong ciia lwong TSH dén ning suat va chit hrong ca phé voi

Cong thirc  Niing sufit qui twoi Ty 1¢ twei/ Ning suit ci phé nhdn Ty I¢ nhan trén
thi nghiém (tan/ha) nhin (tan nhén/ha) sang 16 (%)
CT1 14,89¢ 4,24 3,518¢ 70,2
CT2 15,99% 4,20 3,808" 72,8
CT3 17,312 4,20 4,123 73,6
CT4 18,31° 4,18 4,380° 75,2
F-test * ns * ns
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Két qua trinh bay trong bang 3 cho thiy viéc
bon TSH da anh huong tich cuc dén ning suit ca
phé, v6i niang sudt ca phé tuoi trung binh & cac
cong thirc bon TSH di tang 7,4 - 23,0%, ning sut
ca phé nhan tang 8,2 - 24,5% so voi ¢ cong thic
dbi chimg tuy luong phan héa hoc ap dung it hon

20%. Mic di nang suat ca phé vdi tang ty 18 thuan
v6i luong TSH duoc bon vao dét, su khac biét vé
nang suit ca phé giu’a cong thirc bon 1 tin TSH/
ha v6i cong thirc d6i ching 1a khong ¢6 y nghia
thong ké (p < 0 ,05). Ngoai ra, nang sut ca phé &
cong thirc bon 2 tin TSH/ha (CT3) va & cong thirc
bon 3 tin TSH/ha (CT4) ciing khac biét khong c6 y
nghia thong ké, lan luot dat 17,31 va 18,31 tin qua
twoi/ha va 4,123 va 4,380 tan nhan/ha. Tuy nhién,
ning suat ca phé nhan dat duoc & cac cong thic
bon TSH trong nghién clru ndy con cao hon so voi
ning suat dat dugc khi bén phéan theo quy trinh
Quy trinh tai canh ca phé vbi (BO NN&PTNT,
2013), véi luong phan dam, lan va kali bon cho
cay ca phé véi giai doan kinh doanh trén dat bazan
la: 260 kg N +95 kg P,O, + 240 kg K,O (ha/ndm)
(Nguyeén Van Minh, 2014)

Ty I¢ twoi/nhan cia ca phé cling chiu su anh
huong cta ché do dinh dudng. Ty 1¢ nay cang
thap, ning suat ca phé nhan cang cao va nguoc lai.
Tuy lugng phan bon & cac cong thirc ¢c6 bon TSH
giam 20% so voi & cong thirc dbi ching khong
bon TSH, ty I¢ twoi/nhan ¢ cac cong thirc bon TSH
lai thdp hon nhung khéc biét khong co ¥ nghia so
v6i & cong thic ddi ching (Bang 3). Trong khi
ty 1¢ twoi/nhan ¢ cong thirc ddi ching 1a 4,24 thi
& cac cong thie ¢6 bon TSH, ty 16 nay cao nhat
chi & muc 4,20. Ty [¢ tuoi/nhan trong nghién ctu
nay thip hon mét chut so v6i khi bon ca phé bang
phan hoéa hoc & muc cao (320 kg N+90kg P,O, +
300 kg K,O)/ha/nam (Nguyén Tién Si, 2009) V0’1
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ti 1¢ twoi/nhan la 4,4. Kich c& nhan hat ca phé trén
sang 1a mot trong nhitng chi tiéu rat quan trong
anh huong dén chat luong ca phé, gop phan nang
cao gia tri ca phé xuét khau, do d6, anh hudng dén
gi4 ban cua san pham. Két qua dénh gia ty 1¢ hat
ca phé nhén trén sang S16 (hang 1), cho thay tuy
ty 1€ nhan trén sang 16 & cac cong thuc c6 bon
TSH déu cao hon so v&i & cong thirc di ching va
luong TSH bén cang nhiéu, ty 1 nhan trén sang 16
cang cao nhung su khac bi¢t nay khong c6 y nghia
thdng ké giita cac cong thirc thi nghiém.
4. KET LUAN

Két qua nghién ciru bude dau cho thay viéc bon
TSH tir v6 qua ca phé vao dét trong cdy ca phé
vbi giai doan kinh doanh d3 c6 tac dung cai thién
1y, hoa va sinh tinh dét, lam ting ham lwong dinh
dudng trong dat, do do, da c6 anh hudng tich cuc
dén sinh truong, phét trién va nang suat cdy ca phé
voi trong trén dat do Bazan giai doan kinh doanh.
Bon 80% lugng phan vé co NPK theo quy trinh
Tai canh ciy ca phé voi két hop 2 - 3 tAn TSH
san xudt tir vo qua ca phé di lam do x6p dit ting
7,5 - 13,1%, do am dat ting 6,6 - 12,3%, pH,,
tang 1,05 - 1,17 don vi, SOM% tang 16,9 - 21 4%,
CEC tdng 25,0 - 30,5%, N tdng 8,7 - 12,5%, PO,
tang 15,9 - 17,1%, K,O, tang 3,6 - 3,7%, mat do
tuyén tring Pralylenchus sp. ky sinh trong 1€ gidm
61,5 - 73,1%, mat d0 nam bénh Fusarium spp.
trong dat giam 23,6 - 32,1% so vdi & cong thirc dbi
chung bén 100% lugng phan vo co theo quy trinh
nhung khong bon TSH. Ning suit ca phé nhan do
do ciing tang 17,2 - 24,5% so véi & cong thic dbi
chimg. Trong thoi gian t6i, can thir nghiém TSH ¢
cac muc bon cao hon va danh gia tac dong lau dai
ctia TSH dén sirc khoe cta dat trong cdy ca phé
cling nhu sinh truong, phat trién, ning sudt va chat
luong cua ca phé nhan.
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EFFECTS OF COFFEE-HUSK BIOCHAR ON THE GROWTH AND YEILDS OF
ROBUSTA COFFEE (COFFEA CANEPHORA PIERRE VAR. ROBUSTA)
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ABSTRACT

Biochar is a carbon-rich organic material known to have the ability to improve the health of cultivated
soil, growth, development, yield, and quality of various crop plants. This study was conducted to
determine the effects of different dosage of coffee-husk biochar on the physical, chemical, and biological
properties of soil for cultivating robusta coffee as well as on the growth, development, yield, and quality
of coffee beans. An experiment consisted of 4 treatments (CT1: control, no biochar + 100% inorganic
NPK fertilizer following the re-cultivation process for robusta coffee plants; CT2: 1 tons of biochar/ha
+ 80% inorganic NPK fertilizer; CT3: 2 tons of biochar/ha + 80% inorganic NPK fertilizer; CT4: 3 tons
of biochar/ha + 80% NPK inorganic NPK fertilizer), with 3 replications, carried out in a completely
randomized block design in a fourth-year robusta coffee plantation on basaltic red soil in Dak Lak
province. The results showed that after 5 months of treatment, although the amount of inorganic NPK
fertilizer was reduced by 20%, the treatments which applied 2 - 3 tons of coffee-husk biochar (CT3 and
CT4) following the process showed the best effects on soil physical properties (porosity increased by
7.5 - 13.1%, moisture increased by 6.6 - 12.3%,) soil chemical properties (pH,, increased by 1.05-1.17,
SOM% increased by 16.9-21.4%, CEC increased by 25.0 - 30, 5%, N increased by 8.7 - 12.5%, P,O,
increased by 15.9 - 17.1%, K O, increased by 3.6 - 3.7%) and soil biological properties (density of
Pratylenchus sp. in coffee roots reduced by 61.5 - 73.1%, density of the pathogen Fusarium spp. reduced
by 23.6 - 32.1%), contributed to enhancing the growth and development of coffee plants, leading to a
yield increase of coffee beans by 17.2 - 24.5% compared to the control treatment. In the future, further
studies are needed to evaluate the efficiency of higher doses of biochar and the long-term impact of
coffee-husk biochar on the health of coffee crop cultivation soil as well as the growth, development,
yield, and quality of coffee beans.

Keywords: Robusta coffee, yield, soil properties, coffee-husk biochar.
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