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SUMMARY

ASSESSMENT OF EFFECTIVENESS USE MICROELEMENT NANO FOLIAR-
FERTILIZER IN AVOCADO CULTIVATION IN DAK NONG PROVINCE

Avocado is one of the key fruit trees of the Central Highlands and especially Dak Nong province. The
current important issue of agricultural production is the output of products. In order to increase crop
productivity, modern tools are needed to apply, one of which is foliar fertilizer. Micro-nutrient nano
foliar fertilizer has been studied and used on many subjects, however, in Vietnam, the use of this high-
tech product in avocado cultivation is not available. The research framework presents the effectiveness
of using micro-nano foliar fertilizer on avocado varieties 034 and Booth 7 with good effects to increase
fruit set rate, increase yield by 11% compared to the control without using. Besides, it does not affect

post-harvest fruit quality and soil quality.

Keywords: Avocado 034, Booth 7, micronutrient nano foliar fertilizer, yield, fruit quality, soil quality

1. GIOI THIEU

Bo (Persea americana Mill.) 1a cay an qua dac
san c6 gia tri dinh dudng va kinh té cao, do dé
cé thi truong tiéu thy lon. Bo ¢6 san lugng
nhap khau dung hang thir sau trén thé gioi
trong s6 céc loai qua dugc wa thich, trong do6
cac qudc gia nhap khau nhiéu qua bo nhét, lan
luot dwoc ghi nhan la Hoa Ky, Ha Lan va
Phap. Theo FAOSTAT (2021), san lugng bo
trén toan thé gi¢i wdc dat hon 7 triéu tan trong
nam 2019. Vi vay, bo dugc xem la mét trong
nhimg d6i twong quan trong dugc nghién ciu
nham tim giai phap san xuat hiéu qua va bén
virng [1].

Cay bo dugc du nhip vao Viét Nam tir thap
nién 1940 cua thé ky XX, nhung dién tich
trong bo tang truong cham. Hién nay, qua bo
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dugc xem nhu mot trong nhirg dic san cua
viing Tay Nguyén néi chung va tinh Dak Lik
noi riéng. Tuy nhién, nghién ctu vé cay bo chi
mé6i quan tAm dén cong tac didu tra, danh gia,
chon loc cé4c gidng va nang cao k¥ thuat nhan
giéng bo [2]. Mot sé giéng bo chit lugng da
dugc phét trién voi nhitng wu diém ndi troi va
c6 kha ning thich ng véi diéu kién canh tac
tai Tay Nguyén. Nhiing nghién ctu vé ciy bo
trong linh vyuc canh tac, sdu bénh hai, céng
nghé sau thu hoach hau nhu chi méi trién khai
buéc dau [3,4].

Trong d4t trong trot ¢ nhiéu loai nguyén té vi
lwong rat can thiét déi voi cay trdng ma néu
thiéu mot trong s6 d6 qua trinh sinh truéng va
phat trién cua cdy s& bi anh huong nghiém
trong [5-7]. D6 1a cac nguyén tb Fe, Zn, Cu, B,



Mn, Mo. Déng thoi vai trd quan trong cua mi
twong quan gitta ham luong cta cac nguyén to
vi luong thiét yéu trong can bang dudng chat
dbi véi cay trong duoc thé hién rd thong qua
dinh luat téi thiéu cua Liebig ap dung trong
ndng nghiép, dua trén nguyén tic thing nudc
tran. Dinh luat phat biéu rang, néu mét trong
nhitng nguyén té dinh dudng bi thiéu thi su
sinh trudng cta cay sé bi anh hudng ngay ca
khi cac nguyén t6 dinh dudng thiét yéu khac co
mat day du. Néu nguyén tb thiéu hut d6 dugc
cép du thi cly s& phat trién binh thuong tro lai,
nhung néu nguyén té dé duoc cip vao nhiéu
hon so véi nhu cau, thi mot sb trong sé cac
nguyén t6 thiét yéu khac co thé lai tré nén
thiéu hut. Do khdi lwong cua cac nguyén tb
dinh dudng vi luong can thiét cho cay trong
trén dién tich 1 hecta thong thuong dudi 2 kg
nén viéc cung cap cac dinh dudng vi lugng cho
cay chi dat hiéu qua cao khi ching dugc dua
vao cay qua cac 15 khi khong trén 14 cay cha
khong phai 1a dugc bon xudng dat trong do s&
bi nam hét lai trong dat ma khong dén duoc bo
ré cua cdy. Vai tro cua phan bon la 1a xu ly
nhanh su thiéu hut mot sé loai vi lwong cay
tréng can ma phan bon vao dat khong dap tng
dugc nhu trong céac thoi diém cay moc canh 14
méi (can tang cudng Fe, Zn), ra hoa (B, Zn),
dau qua (B,Mn) ciing nhu khi bo ré khdng cé
kha nang hat chat dinh dudng do bi bénh hay do
dat thiéu do am can thiét hodc bi ung. Khi d6, bon
phan qua 4 1a giai phép hiéu qua nhit dap tng
nhu cau dinh dudng cua cay trong [8-10].

Nam 2021, téng dién tich bo tinh Bik Néng
dat khoang 3.050 ha véi san lugng ude dat trén
20.000 tan qua. Dién tich trong bo chu yéu tap
trung nhiéu & cac huyén: Dak Mil, Pik R’14p,
Tuy Puc, Dik Song, Pik Glong va thanh phé
Gia Nghia [11]. Tuy nhién hién nay ning suét
céc vuon bo chiu anh huéng rat nhidu bai cac
yéu tb thoi tiét vang khi hau, ty 1¢ dau qua,
rung qua, mac do gay hai dich bénh. Bé dap
{rng thyec tién trén, can cd cac nghién cau vé sir
dung phan bén 14 nano vi lwong nham bé sung
dinh dudng cho cdy ¢ nhitng giai doan then
chét trong qué trinh canh tac.

2. VAT LIEU VA PHUONG PHAP
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2.1. Vit ligu

B6 phén bon 14 nano vi lugng do Vién cong
nghé méi trudng nghién ciru ché tao gom 4 loai
dugc s dung trong cac giai doan: phuc hdi
cdy, truéc phan hda mam hoa, dau qua, lon
qua.

Bang 1. Thanh phan dinh dwéng cdc giai doan

trong phan bon la cho cdy bo

5 Ham lwong (g/L)

TT | Thanh phan
GP1|GD2|GP3| Gb4

I |Nguyén to da lwgng
1.1 | Tong nito 25 | 75 | 50 | 37,5
1.2 |P,Os 150 | 75 | 50 | 12,5
1.3 |K0 25 | 25 | 25 |112,5
1.4 |MgO 25 (25|25 | 25
1.5]s 5 | 5|5 5
1.6 |Ca 25|25 (25| 25
Il |Nguyén té vi lrgng
2.1 |Fe 1|11 1
2.2 |Cu 04 |04 |04/ 04
2.3 |Co 0,05 | 0,05 | 0,05 | 0,05
2.4 |Zn 313 1] 3] 4
2.5 (Mn 04 |04]04| 04
26 (B 4 | 4| 4] 4
2.7 [Mo 0,01 {0,01/0,01 0,01
2.8 |Se 0,05 | 0,05 | 0,05 | 0,05
2.9 [SiO, 55 |5 |10
I11 | Chét Kich thich sinh hoc
3.1 [6BA 1,25 | 1,25
3.2 [IAA 1,25 | 1,25
3.3 |GA3 1,25 | 1,25
3.4 [INAA 1,25 | 1,25
3.5 | Axit amin 6 6 6 6
3.6 |Nano bac 0,250,25|0,25 | 0,25

Ghi chd: Cac nguyén to vi lugng va bac dang
hat cd kich thudc nano

2.2. Phuong phap nghién cau

Trén co sé dic diém sinh ly cua cay bo va hiéu
qua kinh té cua viéc sir dung phéan bon 14, trong
thuc té & Dak Nong c6 phé bién sir dung phan
bon 14 7-8 lan & cac thoi diém sau:

- Phun l4n 1: Phuc hdi cdy sau thu hoach;




- Phun l4n 2: Truéc khi ra hoa va phan héa mam
hoa

- Phun lan 3: khi tréi 16n bang 4 - 6 mm;

- Phun Ian 4: khi tréi I6n 10 - 15 mm.

- Phun Ian 5: khi tréi I6n 25 - 30 mm.

- Phun Ian 6: khi trai I6n 40 mm.

- Phun lan 7: khi trai 16n 50 mm.

- Phun 14n 8: Sau khi phun lan 7 khoang 10 ngay.
Céc thi nghiém thuc hién tir nam dau 2022
tham khao va van dung phuong phap thi
nghiém dién rong trong Tiéu chuan qudc gia vé
khao nghiém phan bén cho cay trong lau nam
TCVN 12720:2019. Téng dién tich thi nghiém
1 ha dat canh tac chia lam hai 6:

- Cong thac 1: Phun phén boén 14 nano trong
céc giai doan néu trén cho cay bo (8000m?)

- Cong thic 2: Nong dan thuong dung - di
chang. Néu nha vuon khong st dung phan bon
14 thi d6i ching phun bang nuréc 14 (2000m?)
Chi tiéu va phuong phdp theo doi:

- C4c chi tiéu vé& ning suét, ciu thanh ning
SUAt:

+ Ty lé dau qua (%): Trong mdi 6 co so thi 3
ciy duoc c¢d dinh theo ddi, mdi ciy bo danh
diu 4 nhanh & 4 hudng, dém lay gia tri trung
binh. Bém hoa lic hoa nd ro (s6 nu hoa trén
m&i phat hoa chwra ng chi chiém 10% trén tong
s6 hoa quan sat). SO qua dau nhan biét bang
mit thuong (duong kinh tir > 2 mm), ty 1é dau
qué (%) = sb qua dau/ téng sé hoa dém duoc.

+ Ty I¢ rung qua (%) = (1 — QTH/QD) x 100;
Trong d6: QTH 14 tong s6 qua tai thoi diém thu
hoach, QD 1a s6 qua d4u ban dau.

+ Niang suat thuc thu: Khéi luong toan bo sb
qua thu hoach

- Céc chi tiéu chat lugng san phim cay trong,
thu thap tdi thiéu 03 cAy/6. Phuong phép liy
mau qua bo thuc hién theo TCVN 9016:2011
Rau tuoi— Phuong phap 1dy mau trén ruong san
XUAt.

- C4c chi tiéu vé tinh chét dit, moi truong dat
thu thap t6i thiéu 01 mau dat/d6 khao nghiém.
Phuong phap 14y ldy miu dét thuc hién theo
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thong tu sb 33/2011/TT-BTNMT  ngay

01/08/2011 quy dinh quy trinh ky thuat quan

trac chat luong dat.

- Phuong phap xu ly sd liéu: Excel 2013,

IRRISTAT 5.0

- Phuwong phap phan tich cac chi tiéu chat

luong dat trong cay bo duoc cung cap boi Vién

dia ly — Vién HL KH&CN Viét Nam

- Phuong phap phan tich chét luong qua bo

duoc cung cap boi Trung thm Nghién ctu va

Chuyén giao Cong nghé - Vién HL KH&CN

Viét Nam.

3. KET QUA VA THAO LUAN

3.1. Két qua thir nghiém trén vuom bo 034

Thi nghiém thuc hién vuon bo 034 trén 10 nam

tudi cua ho gia dinh: Nguyén Hong Hai — Thon 8,

xa Dik Ru, huyén ik R’14p, tinh Dak Nong.

Bang 2. Anh hieong Ciia phdn bén ld nano dén
ty 1é ddu, rung qud va khoi heong trdi, nang

sudt thuc thu giong bo 034

Tyl | Tyle | Khéi | Nang
Cdng diu rung luong sudt
thec qud qud qud thuc té
(%) | (%) | (dlqua) | (kg/ha)
CT2 1,61 68,7 451 14.090
CT1 1,88 64,5 583 15.750
CV% 34,7 17,7 7.8 7.8
LSD sy | 0,12 53 75 1.103

CV(%): @6 chinh x&c cua thi nghiém; LSDg,s sai
khac nho nhat c6 ¥y nghia & mirc XAc suit 5%

Két qua bang 2 ta thay ca 3 chi tiéu theo ddi 1a
ty 16 dau qua (%), ty 1& rung qua (%), khi
lugng qua (g/qua) cua cdng thirc su dung phéan
bon 1a nano déu cho két qua tét hon so véi
cong thire ddi chang mic du thyc trang canh
tac bo 034 nim 2022 do diéu kién bat lgi vé
mat thoi tiét. Viéc bon phan bén 14 nano gitp
ting ning suit bo 034 1a 11,8% so voi ddi
ching dugc ndng dan canh tac thong thuong.
Chi tiéu chét lugng qua dwoc nghién ciu dé
danh gi4 san pham sau khi st dung phan bon la
nano vi luong c6 din dén nhiing tac dong
khéng mong mudn.




Bang 3. Két qua phan tich chdr liong qua bo
034 sau thu hogch

Phuong Két qua phén tich
... |phapphan .
Chi tiéu tich Ponvi | DC-034 | TN-034
. TCVN
oy 0
Chat béo 65552001 % 1256 | 11,87
TCVN
I 0,
Protein 8125:2015 % 2,01 1,82
TCVN
0,

Cachohydrat 4504-1998 % 2,11 1,65
Hg AOAE | mgkg | <002 | <0,02
Pb 2015.01 | mgkg | <0,007 | <0,007
As &EPA | mgkg <0,2 <0,2
Cd 200.8 mg/kg | <003 | <0,03

Ghi ch(: Két qua phan tich dugc gui mau tai
Trung tdm Nghién ctu va Chuyén giao Céng
nghé (VILAS 809); d6 khong dam bao do cho
phép ctia PTN £10%

Két qua phan tich chat luong qua sau thu
hoach cho thdy ham luong céc kim loai can
han ché nam trong khoang cho phép va san
pham khéng chiu ton du kim loai do sir dung
phan bén 14 trong qua trinh canh tac. Chat
lwgng qua cia cac cdng thuc thi nghiém khéng
c6 su khéc biét nhidu so véi déi ching ching
minh viéc phun phan bon la gitp ting nang
suat nhung khong lam giam chét lugng qua.
Chit lwong dat trong ciing 14 mot van dé can
quan tam sau khi sir dung san phim phan bén
14 nano vi lugng: Chi tiéu pH déat caa cong
thirc ddi chung 12 5,11 va cong thirc thi nghiém
la 5,12 thé hién tinh acid cua dat, viéc dét c6
d6 chua nhu vay anh huéng dén viéc hap thu
dinh dudng dic biét la cac nguyén té vi lugng
nén sir dung phan bén 14 vi lugng trong cac
giai doan quan trong cua cay dem lai hiéu qua
tt thé hién qua ning suat cdy trong. Vi dic
diém dit 1a dit do bazan nén ham lugng Sit
trong dét cua cong thue ddi chirng 1a 72821,62
mg/kg va cong thac thi nghiém la 74244,33
mg/kg va ham lugng mangan cia cong thac
dbi ching va thi nghiém lan luot 1a 246,25
mg/kg va 251,33 mg/kg trong nén déit cao
nhung chua dat mic ngd doc. Theo quy chuan
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ky thuat quéc gia QCVN  03-MT:
2015/BTNMT Vé giéi han cho phép ciia mot s6
kim loai ning trong dat dbi voi dat nong
nghiép cho thay kim loai nang Pb, Cd, As, Cu,
va Zn trong cac mau dat lay dat tiéu chuan cho
phép sir dung dit trong cac hoat dong ndng
nghiép. Chi c¢6 ham lugng Cr cua cdng thac
d6i chimg 1a 524,91 mg/kg va cong thic thi
nghiém la 434,06 mg/kg cao hon mic cho
phép nhung két qua nay thé hién nén dat da
nhiém crom san chir khong anh huong do tac
déng cua phan bon.

3.2. Két qua thir nghi¢m trén vuon bo Booth 7
Thi nghiém thuc hién vuon bo Booth 7 trén 5
nam tudi cua chi hg: Vuong Théi Trinh — Bon
Bu ndar, x4 Quang Tam, huyén Tuy bic, tinh
Dik Nong.

Bang 4. Anh hieong Ciia phdn bén ld nano dén

ty 1é ddu, rung qud va khoi heong trdi, nang
sudt thuc thu gidng bo booth 7

Tylé | Tyle | Khéi | Ning
Cong diu | rung luong sudt
thec qud qud qud thuc té
(%) | (%) | (gqud) | (kg/ha)
CT2 1,61 | 68,7 451 6.540
CT1 1,88 | 64,5 583 7.250
CVv% | 34,7 | 17,7 7,8 8,8
LSD sy | 0,12 53 75 1.220

CV (%): d6 chinh xac cua thi nghiém; LSDo s
sai khac nho nhit c6 ¥ nghia & mirc xac suat 5%
S6 lieu bang 4 vé ty 1& dau qua (%), rung qua
(%) va khéi lugng trai bo (g) cua thi nghién
dién rong sir dung phan bon 14 nano trén cay
bo booth cho s tich cuc giéng thi nghiém sir
dung vé6i cay bo 034. C4c chi tiéu vé ty 1& dau
qua (%) va khdi lwong qua (g) cua cong thic
phan bon 14 nano ting so véi ddi ching trong
khi ty 18 rung qua (%) thi giam rd rét so véi dbi
ching. Két qua vé ning suit thuc té (kg) cua
viéc bon phan bén 1a nano gitp ting ning suat
bo booth 1a 10,9% so vai dbi chiung dugc nong
dan canh tac thong thuong.




Bang 5. Két qua phan tich char liong qud bo
Booth 7 sau thu hoach

Phuong Két qua phén tich
Chi tié phap D .
ttieu | hhantich| 2" ¥ | BC-Booth | TN-Booth
. TCVN
A1 0
Chatbéo |oorp nool % 9,72 9,83
. TCVN 0
Protein 8125:2015 % 1,13 1,49
TCVN
0,

Cacbohydrat 15941998 % 6,18 5,01
Hg AOAE <0,002 | <0,002
Pb 2015.01 <0,007 | <0,007
As &EPA | mg/kg <0,2 <0,2
cd 200.8 <0,003 | <0,003

Ghi ch(: Két qua phan tich dugc gui mau tai
Trung tdm Nghién ctu va Chuyén giao Cong
nghé (VILAS 809) ; d¢ khong dam bao do cho
phép ctia PTN £10%

Chat lugng qua cua cac cdng thic thi nghiém
khong c6 su khéc biét nhidu so voi dbi chang
chitng minh viéc phun phan boén la gitp ting
ning sudt nhung khong lam giam chét luong
qua.

Theo quy chuan ki thuat quéc gia QCVN 03-
MT: 2015/BTNMT vé giéi han cho phép cua
mot s& kim loai ndng trong dat dbi voi dat
nong nghiép cho thdy kim loai ning Pb cua
mau dat thuoc cong thac ddi ching va thi
nghiém lan luot 12 1,54 mg/kg va 0,52 mg/kg.
Trong miu dét dugc lay ham luong Cd, Hg cua
cong thirc ddi chimng va thi nghiém déu nho
hon 0,1 mg/kg dat tiéu chuan cho phép sir dung
dat trong cac hoat dong ndng nghiép. Két qua
tuong tw V6i mau dét trong cdy bo 034, chi c6
ham lwong Cr cua mau d6i chung la 354,45
mg/kg va ctia mau thi nghiém 1a 360,95 mg/kg
cao hon mirc cho phép nhung két qua nay thé
hién nén dat da nhidm crom sin chtr khdng anh
huéng do tac dong caa phan bon.

4. KET LUAN

Phén bén 14 nano vi lugng 12 mot cong cu can
thiét cho néng nghiép hién dai. Viéc tng dung
trong canh tac ciy bo budc diu dem lai mot sb
hiéu qua t6t nhu tang ty & dau qua, ting nang
Suat giéng bo 034 trén 11% va tang nang suét
gidng bo booth 07 trén 10% so véi dbi ching.
Bén canh d6 khong lam anh huéng dén chat
lwong qua va chat lugng dt trong.

Loi cam on

Cong trinh duoc sy hd tro Dé tai cip Tinh
“Nghién ciru tng dung céng nghé nano trong
canh tac cdy bo tai tinh Ddk Nong”
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