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TOM TAT

Nghién cieu diege thiee hién tai xid Hoa Long, tinh Pong T hap tir thang
7/2023 dén thing 3/2024 nham xdc dinh nong dg va thoi diém phun axit
boric thich hop trudc thu hoach nhdm ndng cao ning sudt va chat luong
trai quyt hong Thi nghiém dugc bé tri theo thé thikc hoan todn ngau nhién
Vot hai nhan 16 gom nong do axit boric (50, 100, 150 ppm va doi chitng) va
6 lan phun (2 va 3 lan) tai cde thoi diém 105, 113 va 120 ngay trudc thu
hoach. Thi nghiém gom &8 nghiém thirc, lap lai 3 lan, 2 cay/lan lap lai. Dung
dich axit boric dwoc phun déu lén tan cdy vdo budi chiéu mat véi lwong 6
lit/cdy, nghiém thire doi chimg dwoc phun nwde. Cdc chi tiéu danh gic gom
nang sudt va ddc tinh chét luong trai nhu d¢ Brix, mau sdc vé va ty I¢ kho
ddu miti. Két qud cho thdy xit Iy axit boric trudc thu hoach cdi thién déing ké
ndng sudt va chat lwong trdi quyt hong. Trong dé, nghiém thirc phun axit
boric nong dé 100 ppm véi hai lan phun tai 113 va 105 ngay trude thu hoach
cho hiéu qud t6i weu, dat khéi leong trdi 52,32 kg/cdy, ning sudt 57,56 tan/ha
tang 111,31%. Déng thoi, do Brix dat 11,48% tang 41,55% va ty I¢ trai kho
dau mii gidm con 25,44%, cho thdy chat lwong trai dwoc cdi thién ro rét.

Tir khéa: Axit boric, chdt hrong, ning sudt, quyt hong (Citrus reticulata
Blanco), xit Iy truéc thu hoach

ABSTRACT

The study was conducted in Hoa Long commune, Dong Thap province, from
July 2023 to March 2024 to determine the appropriate concentration and
application timing of boric acid before harvest to improve yield and fruit
quality of Hong mandarin. The experiment was arranged in a completely
randomized design with two factors: boric acid concentration (0, 50, 100, and
150 ppm) and number of applications (2 and 3 times), applied at 105, 113, and
120 days before harvest. The experiment consisted of eight treatments with
three replications, each replication including 2 trees. Boric acid solutions
were sprayed evenly onto the tree canopy in the late afternoon at a volume of
6 L per tree, while control trees were sprayed with water. Yield and fruit
quality parameters, including total soluble solids (°Brix), peel color, and the
incidence of dry juice sacs, were evaluated. Results showed that pre-harvest
boric acid application significantly improved yield and fruit quality of Hong
mandarin. Spraying 100 ppm boric acid twice at 113 and 105 days before
harvest was the most effective, producing 52.32 kg fruit per tree and a
productivity of 57.56 t ha™, an increase of 111.31% compared with the control.
Total soluble solids reached 11.48% (41.55% increasing), while the incidence
of dry juice sacs decreased to 25.44%, indicating improved fruit quality.

Keywords: Boric acid, fruit quality, hong mandarin (Citrus reticulata
Blanco), preharvesting treatment, productivity
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1. GIOI THIEU

Tinh Dong Thap tir lau da nbi tiéng voi cac loai
cdy an trai ddc san, trong do quyt hdng (Citrus
reticulata Blanco) chiém mot vi tri doc ton vé ca gia
trj kinh té 1an biéu tuong van hoéa. Tuy nhién, khi
duge nhin nhan mot cach khach quan thi nganh san
xuit quyt hong tai dia phuong van chua phat trién
twong xtng voi tiem nang va tAm quan trong von co.
K¥ thuét canh tac chu yéu dua trén tdp quan lau doi,
thiéu sy dau tu nghién ctru khoa hoc chuyén sau, dﬁn
dén chét lwong san pham khong 6n dinh. Dic biét,
hién tuong neo trai qua lau dan dén cay bi stress,
gdy ra tinh trang chai tri va kho diu mui nghiém
trong. Trong khi cac nghién ctru vé viéc bao quan
sau thu hoach (Hoi, 2005) da duoc thuc hién, thi
mang xu 1y trudc thu hoach dé nang cao chét luong
cam quan va kéo dai tudi tho trai van con bo ngo.

Két qua cua nhiéu nghién ciru trén thé giéi da
cho thiy Brassinolide cfmg cac nguyén td khoéng
nhu Ca, B va Mg cé vai tro quan trong trong Vlec
nang cao ty 1¢ ddu trai, dong thoi cai thién mau sic
va do ngot cua trai (Ali et al., 2019; Murlimanohar
etal., 2018). Bo 1 vi luong thidt yéu cho cay an trai,
tham gia vao sy hinh thanh véch té bao, phan chia té
bao va qua trinh ra hoa — du trai, tir 46 thuc ddy
sinh trudng va ting niang suat. Viéc bd sung Bo hop
1y gitip cai thién ty 1& dau trai, ting chiéu dai canh,
dién tich 14 va chat luong qua, gép phan nang cao
nang suat trai cay (Tao et al., 2024; Alvarez-Herrera,
2025). Dau vy, viée ing dung cu thé axit boric trén
cdy quyt hdng van con rat han ché (Hussain et al.,
2020; Hakim et al., 2022). Do d6, nghién clru nay
duoge tién hanh nhém xac dinh héu luong va thoi
diém phun axit boric phu hop, gop phan cai thién
kich thudc trai, ting tinh hip dan vé mau sic va nang
cao chat lugng trai.

2. PHUONG PHAP NGHIEN CUU

2.1. Vit liéu va thoi gian nghién ciu

Cay quyt hdng dugc sir dung trong thi nghiém 7
nam tudi, da cho trai 4 ndm va c6 ning suit twong
d6i 6n dinh, dugc trong tai x3 Hoa Long, tinh Ddng
Thap (truéc day thudoc xa Long Hau, huyén Lai
Vung, tinh Pong Thap). Vuon duoc bd tri voi
khoang céch trong 3 m gitra cac cdy va 3 m giita cac
hang.

Hoa chat axit boric (99,5%, Trung Qudc).

Thi nghiém dugc thuc hién tai Phong thi nghi¢m
Sinh 1y Thuc vat, Pai hoc Can Tho va & xa Hoa
Long, tinh Ddng Thap, tir thing 7 nam 2023 dén
thang 3 nam 2024.
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2.2. Phuong phap nghién ctru
2.2.1. Phwong phdp bo tri thi nghiém

Thi nghiém duogc b tri theo thé thirc hoan toan
ngiu nhién, thira s hai nhan t6: (A) nong d¢ chat xir
1y; (B) s 1an phun (2 va 3 lan) & thoi diém 120, 113
va 105 ngay trudce thu hoach (Bang 1), 2 1an phun &
thoi diém 113 va 105 ngay trudc thu hoach. T6 hop
c6 8 nghiém thuc, 3 lan lap lai, mdi lan lap lai cua
mot nghiém thirc twong tmg véi 2 ciy quyt hong.
Céc dudng chat dugc phun déu trén tan cay va uot
déu ca 1a va trai (mdi cay phun 6 lit nuwéc), phun udt
vao thoi diém chiéu mat va ding nudc phun cho
nghiém thirc d6i chimg.

Bing 1. T6 hop cic nghiém thirc thi nghiém
S$6 14n phun (B)

TT Chat xir ly (A) 2 Ian 3 lan
1 H;BO; 50 ppm 1 5
2 H3BO; 100 ppm 2 6
3 H3BO3 150 ppm 3 7
4 Dbi ching (nudc) 4 8

Vuon quyt hdng lam thi nghiém dugc nha vuon
st dung lugng phan bon tai cac thoi diém nhu sau:

Sau thu hoach bon 66,2 g N/cay + 182,5 g
P,Os/cay + 53,0 g K,O/cay

Tuédi ra hoa bon 160,3 g N/cay + 1694 g
P,Os/cay + 57,9 g K,O/cay

Téng truong trai (90 ngay tinh tir khi dau trai)
bon 183,3 g N/cay + 188,3 g P,Os/cay + 14,7 g
K»Of/cay

Trai truéng thanh bon 63,9 g N/cdy + 48,7 g
P,0s/cay + 50,7 g K,O/cay

Bén canh viéc su dung phan hda hoc, nha vuon
con bo sung phan hiru co U tir rom ra v6i lwong 20
kg/cay, duoc chia thanh 4 1an bon gém: sau thu
hoach, trudce khi cdy ra hoa, trong giai doan trai phat
trién va khi trai budc vao giai doan truong thanh
(Hoa va Hau, 2014).

Quyt hong dugc xir Iy kich thich ra hoa vao dau
thang 3 am lich va dugc thu hoach sau khoang 9
thang ké tir khi d4u trai. O giai doan 6 thang sau déu
trai, trai bit ddu ting nhanh vé kich thudc va khéi
luong, ddng thoi mau vo chuyén dan tir xanh dam
sang vang nhat. Dya trén cic két qua nghién ciru
trudc day, thoi diém xir Iy 3 thang trudc thu hoach
duogc lya chon cho thi nghiém, twong ung 120 ngay
trude thu hoach, véi ba mirc axit boric 1a 50 ppm,
100 ppm va 150 ppm.
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Trai dugc thu hoach khi chin dong déu trén cay
vao ngay 25/12 am lich, ciing 14 thoi diém nha vuon
tién hanh thu hoach dé tiéu thy. Méu tréi dugc thu
ngau nhién va phén bd déu trén céc cay, viée thu hai
thuc hién vao budi sang som, Vi 30 trai cho m01
nghiém thtc. Sau khi thu, cac mau dugc danh sd
theo timg nghiém thirc va chuyén vé phong thi
nghiém dé tién hanh phan tich.

Céc chi ti€u duoc danh gia bao gbm chiéu cao
trai, duong kinh trai, khdi luong trai, khéi lugng trai
trén cdy, nang suat mau sac vo trai, ty 1€ ro ri ion,
d6 Brix cua dich trai, pH dich trai, ham lugng
vitamin C va hién tugng kho dau mui.

Thanh phdn ndng sudt

Trude hét, 10 trai quyt & mdi nghiém thirc duogc
chon ngau nhién dé tién hanh do céc chi tiéu kich
thudc. Chidu cao va chiéu rong trai dwoc xac dinh
bang thudce kep; trong d6 chiéu cao (cm) dugce do tir
dinh dén day trai, con chiéu rong (cm) duogc do tai
vi tri rong nhat cua trai (tir bung dén lung). Pdng
thoi, khéi luong cta 10 trai ciing dugce can dé tinh
khdi lwgng trung binh ciia mot trai.

—  Ndng sudt

Nang suit dwoc ghi nhan tai thoi diém thu hoach
nhu:

Ning sudt trai/cay (kg/cdy) dugc xac dinh bang
cach can toan bd so trai trén cay .

Nang suét tong (tan/ha) dwoc tinh bang cach liy
nang suat trung binh cua cay x mat do trong (1.100
cay/hecta)/1.000.

Ning suit thuong pham (tan/ha) dugc xac dinh
bang céch ldy ning suat tong trén ciy trir cho ning
suat khong thuong pham trén cay.

Ty 1¢ nang suét thuong pham/néng suat téng (%)
dugc tinh bang cach lay nang suat thuwong pham chia
cho nang suat tong va nhan cho 100.

—  Ddnh gid mau sdc vo trdi

_ Sy khéc biét vé mau sic vo trai duge xac dinh
bang may do mau Minolta CR-400. Moi trai dugc
do tai ba vi tri khac nhau trén vo, sau do tinh gia tri
trung binh va so sanh véi mau chuan cua thiét bi.
Két qua duoc danh gia theo hé thong CIE (L, a, b)
nhu sau: AE = [(AL)? + (Aa)? + (Ab)*]"2

- Tyléroriion (%)

Tinh thdm ciia mang dugc din dat béi mbi quan
hé ty 1€ 1 ri cac ion trong t€ bao, dugc xac dinh theo
phuong phap cua Shao et al. (2013), phuong phap
nhu sau: trai thu hoach vé dugc loai bo vo 1y phan
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rudt dem ngam véi nudce khir ion, do d6 dan dién sau
3 gio dé o nhiét do phong (EC)). Mau dugc dong
lanh/rd déng 3 lan, do d6 dan dién (EC,). P9 dan
dién duoc do béng may EC (HANNA, model HI
8633, EURORE san xuét). Ty 1€ 10 ri ion dugc tinh
theo cong thuec:

100 = (EC1 — ECO)
EC2

Trong d6: EC,: d6 dan dién cta nuée khir ion,

Ty léroriion (%) =

EC;: d6 dan dién cua dung dich ngdm mau sau 3
gio,

ECy: d6 dan dién cﬁa‘dung dich ngdm mau sau
khi déng lanh/ra dong 3 lan.

D¢ Brix dich trdi (%)

Do Brix cua dich trai duoc xac dinh bang chiét
quang ké Atago (Nhat Ban) véi thang do tir 0-32%.
O mdi ngh1em thire, 3 trai dugc chon ngiu nhién;
trén mdi trai ldy 3 mai & cac vi tri khac nhau. Nude
tur trng mui dugce ép léy dich, sau d6 nho truc tiép
lén khuc xa ké dé do do Brix, va gia tri trung binh
ctia ba lan do duogc st dung cho két qua.

pH dich trai

Gia tri pH cua dich trai dugc xac dinh béng cach
chon ngau nhién 10 trdi & mdi nghiém thirc. Dich
trai duoc do truc tiép bang may do pH cim tay hiéu
Hanna (Nhat Ban). Cu thé, 20 ml dich trai ciia mdi
mau duoc cho vao cbe thiy tinh 50 ml, sau d6 dién
cuc pH duoc dat truc tiép vao dung dich dé tién hanh
do. Két qua hién thi trén may dwoc ghi nhan va tinh
gié tri trung binh cua ba lan do.

— Ham luong vitamin C cua dich trai

Ham lugng vitamin C (mg/100 g trong lugng trai
tuoi) (axit ascorbic) cua dich tri dugc xdc dinh theo
phuong phap cua Muri (1990, dugc trich dan béi
Chon va ctv., 2005), dua trén tinh khi cua 2,6-
Dichlorophenol indophenol.

— Danh gia phan tram trai bi khé dau mii
(KPM), so mui bi khé trén trdi, dé dai mui bi kho

Dau tién, 10 trai/nghiém thirc dwoc 1ay dé danh
gia:

Ty 1€ trai bi KDM (%): Trai dwoc xem la KbM
khi c6 tr 1 mui trd 1én bi khdé mét phan hodc toan
bd, phan bi kho 1a cac tép quyt khong co mau “do
cam” binh thwong.

Ty 1¢ mui kho trén tréi (%) dugc xéc dinh bing
cach dém so mui bi khé mgt phan va toan phan trén
trai.
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Ty 18 chidu dai mti kho (%) duoc do tir dau mii
dén hét phan bi kho.
2.2.2. Thong ké va xit Iy s6 liéu
. S6 liéu thi nghiém duoc tong hop va xur Iy bang
phan mém Microsoft Excel 2013. Sau do, dir li¢u
dugc phén tich phuong sai (ANOVA) va so sanh
trung binh bang phép klem dinh Duncan ¢ muc y
nghia 1% bang phan mém SPSS phién ban 21.0.
3. KET QUA VA THAO LUAN
3.1. Thanh phin niing suit trai
3.1.1. Chiéu cao trdi
Két qua ¢ Bang 2 cho thy khong ghi nhén sy
tuwong tac gitra loai chat xur 1y va so lan xt 1y doi véi
Bang 2. Chiéu cao trai quyt hﬁng (cm)

Tép 62, S6 2B (2026): 187-201

chidu cao trai. Dong thoi, ca chit xir 1y va sb lan
phun déu khong anh huong déng ké dén chiéu cao
trai quyt hong Diéu nay cho thiy viéc phun H:BO;
v6i cac nong d6 khac nhau, du thyc hién 2 1an hay 3
lan, déu khong lam thay ddi chiéu cao trai quyt.

Két qua cho thay viéc phun axit boric trudc thu
hoach 2 va 3 lan khong lam gia tang chiéu cao trai
quyt hdng. Didu nay c6 thé do thoi diém xu 1y & 120,
113 va 105 ngay trudc thu hoach, khi d6 trai quyt da
gﬁn nhu dat kich thude t6i da, nén viéc bd sung axit
boric khong con anh hudng déng ké dén sy gia ting
chiéu cao ctia tréi.

Chét xir Iy (A) > 15nso lan xir Iy (B)3 . Trung binh (A)
H3;BO; 50 ppm 5,49 5,33 5,41
H;BO; 100 ppm 5,26 5,38 5,32
H;BO; 150 ppm 5,38 5,80 5,59
Ddi chimg (phun nuéce) 5,61 5,26 5,43
Trung binh (B) 5,43 5,44
F Chét xir Iy (A) ns
F Lan xur Iy (B) ns
F (AxB) ns
CV (%) 9,07

ns: khdc biét khéng co ¥ nghia thong ké.
3.1.2. Duong kinh trdi

Két qua trinh bay & Bang 3 cho thy chét xi 1y
va so0 lan xur ly khong anh hudng dang ké dén duong
Bang 3. Puong kinh trii quyt hong (cm)

kinh trai. Do d6, cac mirc péng d6 HsBOs duoc su
dung trong thi nghiém déu khong lam thay doi
duong kinh trai quyt hong.

Chét xir Iy (A) 5 1£3nso lan xir Iy (B)3 . Trung binh (A)
H;BO; 50 ppm 6,24 6,41 6,32
H3BO; 100 ppm 6,74 6,46 6,60
H;BO; 150 ppm 6,07 6,07 6,07
Ddi ching (nudc) 6,28 6,27 6,28
Trung binh (B) 6,33 6,30
F Chét xir Iy (A) ns
F Lan xur Iy (B) ns
F (AxB) ns
CV (%) 14,99

ns: khdc biét khéng co ¥ nghia thong ké.

Két qua & Bang 3 tuong ty nhu Bang 2, cho thay
viéc phun axit boric trude thu hoach 2 hoic 3 lan
khong lam gia ting duong kinh trai quyt hong.
Nguyén nhan c6 thé do thoi diém xtr Iy & 120, 113
va 105 ngay trude thu hoach, khi do trai da phat trién
gan dat kich thudc ti da, nén viéc bo sung axit boric
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khong con anh huong dang ké dén sy gia ting dudng
kinh cua trai.

3.1.3. Khoi heong trdi

Két qua phan tich & Bang 4 cho thay co sy tuong
tac gitra sO lan xur ly va nong d¢ xu Iy doi vai khoi
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luong trai quyt hong. Trong d6, nghiém thirc phun
HsBO: & ndng d6 100 ppm vdéi 2 1an xir 1y cho khéi
luong trai cao nhét (198,20 g), vugt trdi so voi cac
nghiém thirc khac ciing nhu nghiém thirc do6i ching
(151,00 g). Két qua nay cho thay axit boric ¢6 thé
gop phan lam viing chic thanh té bao, gitip trai giir
nuée tot hon, tir d6 lam ting khdi luong trai
quyt hong.

Trong san xut néng nghiép, ning suit dugc xem
1a yéu t6 then chét, c6 anh huong 16n dén hiéu qua
va su thanh c6ng ctia ngudi nong dan. C6 nhidu yéu
td tac dong dén dinh dudng cho cay, thoi tiét, dat
dai,... Két qua Bang 4 cho thy sb 1an xir Iy H;BO;
¢6 tac dong dén khoi lugng trai, trong d6 xir Iy 2 lan
¢6 trong lwong trai (178,10 g) cao hon xir Iy 3 lan
(172,13 g), khac biét c6 y nghia 6 murc 1%. Trai quyt
hdng dugc xir Iy bang H;BO; & ndng d6 100 ppm co

Bing 4. Khoi lwong trai quyt hong (g/trai)
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trong h’Iang (191,57 g) cao hon nhiéu so v6i nghiém
thirc doi ching (150,63) va cac nghiém thirc con lai.

Mot trong nhimg vai trd quan trong nhit cta
boron 1a duy tri tinh ctmg chéc ctia vach té bao thong
qua viéc lién két voi polysaccharide pectin, ddc biét
la hop chéat rhamnogalacturonan II (RG-II), gitp
thanh té bao climg cap va dan hoi hon. Ngoai ra, boron
con thic day sy van chuyén cac chat dong hoa, dic
biét 1a duong tir 1a dén trai théng qua mo libe
(phloem). Khi thiéu Bo, qua trinh van chuyén
carbohydrate bi gi4n doan, dan dén trai phat trién
cham, nho va c6 ham luong dudng thép hon (Shireen
et al., 2018). Vi vay, su gia ting khéi luong va nang
suat ctia quyt hong trong thi nghiém c6 thé dugc giai
thich dya trén co ché dleu hoa sy biéu hién ciia cac
gen lién quan trong sudt qua trinh thi nghiém.

S6 1an xir 1y (B)

Chit xir Iy (A)

Trung binh (A)

2 lan 3 lan
H3BO; 50 ppm 187,73° 181,53¢ 184,63
H;BO; 100 ppm 198,20? 184,93 191,57
H;BO; 150 ppm 175,474 171,774 173,62¢
Dbi ching (phun nudc) 151,00¢ 150,27¢ 150,634

Trung binh (B) 178,10? 172,13
F Chat xtr ly (A) ok
F Lan xir Iy (B) *x

F (AxB) *

CV (%) 1,67

Trong cimg mét cét hodc hang, cdc s6 cé chit theo sau giong nhau khéng khdc biét cé y nghia thong ké qua phép thir

Duncan;
3.1.4. Khoi heong trdi trén cdy

Két qua phan tich & Bang 5 cho thy co su tuong
tac gitra nong d6 va sb 1an phun axit boric ddi véi
khéi luwgng trai quyt hong trén ciy. Trong do,
nghiém thirc xtr Iy HsBOs & nong do 100 ppm két
hop phun 2 1an cho khdi lugng trai dat 52,32 kg/cay,
cao hon so véi cac nghiém thirc khac ciing nhu d6i
chung (24,76 kg/ciy). Két qua nay cho thay H:BOs
c6 kha nang kich thich sy sinh trudng cua trai, gop
phan l1am ting khoi lugng trai quyt hong; dong thoi
trong luong trai cao hon ciing c6 thé dan dén tong
khéi luong trai trén cay ting.

Viée cung cip Boron hop 1y ¢ thé gop phan
nang cao ning suét ciing nhu cai thién chét luong
trai cay. Két qua cua thi nghiém nay ciing twong
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- khac biét c6 y nghia & mirc 1% va *: khéc biét 6 y nghia & mirc 5%.

ddng v6i nhidu nghién ciu trude do6 vé cac loai
dudng chat nay trong cai thién ning suat va pham
chat ciia cac loai cdy an trai. Cac nghién ctru trén cay
¢6 mui nhu Liuyuezao pummelo, cho thdy viéc xir
1y phun qua 14 calcium va boron khong chi lam tang
ham Iugng Ca va Bo trong voé trai ma con cai thién
chat luong trai, ting lugng dudng hoa tan (Sucrose,
Fructose), vitamin C va giam axit hitu co, gop phan
tang do cung vo va gidm ty 1€ nat trdi. Viéc ung
dung dong thdi Ca va B con tao diéu kién cing cb
thanh té bao trai thong qua trc ché hoat dong enzyme
phan giai pectin, tir d6 cai thién chét lugng thuong
pham va kéo dai thoi gian bao quan trai ciy c6 mui
(Zhu et al., 2024).
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Bang 5. Khoi lwong trai trén ciy (kg/cay)

Tép 62, S6 2B (2026): 187-201

S6 1an xir Iy (B)

Chit xir Iy (A) STin 35n Trung binh (A)
H;BO; 50 ppm 45,12° 40,71¢ 42,91°
H;BO; 100 ppm 52,32 44,07° 48,20°
H;BO; 150 ppm 37,70¢ 31,20¢ 34,45¢
Déi chimg (phun nudc) 24,76t 24,35t 24,55°
Trung binh (B) 39,98¢ 35,08
F Chat xtr Iy (A) ok
F Lan xur Iy (B) *x
F (AxB) o
CV (%) 3,69

Trong cimg mot ¢6t va hang, cdc sé cé chit cdi theo sau giong nhau khdc biét khéng c6 y nghia thong ké qua phép thir

Duncan, **: khac biét co y nghia ¢ mirc 1%.

3.2. Ning suit
3.2.1. Nang sudt tong
Két qua phan tich théng ké ¢ Bang 6 cho théy co

su tuong tac c6 y nghia thong ké gilra dudng chat va
s6 1an xur 1y d6i v6i ning suét tong cua trai quyt

Bang 6. Nang suét tong (tAn/ha) ciia quyt hong

hong. Nghiém thirc H;BOs5 100 ppm két hop phun 2
1an co ning suat tong (57,56 tan/ha) cao hon so véi
cac nghiém thuc con lai va nghiém thirc d6i ching
(27,24 tin/ha).

S6 lan xir 1y (B)

Chat xir ly (A) > in 31An Trung binh (A)
H:BO; 50 ppm 49,630 44,78¢ 47,21°
H3BO; 100 ppm 57,56 48,480 53,020
H3BO; 150 ppm 41,47¢ 34,32 37,90¢
Dbi chimng (phun nudc) 27,24¢ 26,78¢ 27,014
Trung binh (B) 43,97 38,59°

F Chat xtr ly (A) Hox

F Lan xir Iy (B) *x

F (AxB) o

CV (%) 3,69

Trong cimg mdt ¢ft va hang, cdc s6 cé chit cdi theo sau giong nhau khdc biét khéng c6 y nghia thong ké qua phép thir

Duncan, **: khac biét co y nghia ¢ mirc 1%.

Két qua cho thdy viéc xir 1y HsBOs & ndng do
100 ppm di thiic day sy sinh truéng cua trai, gop
phin lam giam ty 1& trai bi mo dau mui va hién tuong
mii khé. Nho d6, ning suat tong cta quyt hong
dugc cai thién. Hiéu qua nay c6 thé lién quan dén
viéc H:BOs 100 ppm lam gia ting khoi luong tréi
trén cay (Bang 5), tir 6 dan dén sy gia ting ning
suét tong.

Két qua nay twong tur v6i két qua thi nghiém cua
Zhang et al. (2015), cho thdy ¢ cdy quyt duong
(Citrus unshiu), viéc bd sung Bo qua dit hoac qua la
da dugc chimg minh gitip cai thién ning suét, ting
ham luong vitamin C va d§ ngot cua trai. Do do,
viéc xu ly dinh dudng vi lugng, dac biét 1a Bo, co
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vai trd then chdt trong viéc nang cao ning sudt, cht
luong va kha nang bao quan trai sau thu hoach.

3.2.2. Ndng sudt thwong pham (tdn/ha)

Két qua thi nghiém cho thay viéc phun dudng
chét 2 va 3 lan giup ting nang suét thuong phim cua
trai so voi nghiém thirc d6i chung. Phan tich thong
ké 6 Bang 7 cho thiy c0 sy tuong tac cO y nghia gitia
loai dudng chét va s 1an xur 1y ddi véi nang sudt
thwong pham cua quyt hong. Trong cic nghiém
thire, xir Iy HsBOs ¢ nong d 100 ppm két hop phun
2 14n cho niang suit thuong pham cao nhat, dat 39,01
tAn/ha, cao hon so vdi cac nghiém thire con lai; trong
khi nghiém thic ddi ching ghi nhin ning suit
thwong pham thap nhat, chi dat 5,24 tin/ha.
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Két qua nghién ctru cho thiy s lan xir Iy HsBOs
6 anh huong dén nang suét thuong pham ctia quyt
hong. Cu thé, nghiém thire xir Iy 2 1an cho ning suét
thuong pham dat 17,66 tin/ha, cao hon so véi xir Iy
3 lan (14,01 tén/ha), v6i sy khac biét co ¥ nghia
thong ké & muc 1%. Ngodi ra, loai dudng chit sir
dung ciing anh huong dang ké dén nang suat thuong
pham cia quyt hong va su khac biét nay ciling dat
mirc y nghia théng k& 1%. Quyt hong duoc xir ly
bang H3;BO; & nong do 100 ppm c6 ning suat
thwong pham (35,55 tdn) cao hon nhidu so voi
nghiém thirc d6i ching (5,17 tin) va cic nghiém
thirc con lai. Nghiém thirc d6i chig ghi nhan gia tri
thap nhat, co thé do ty 1¢ trai bi kho dau mai cao hon

Tép 62, S6 2B (2026): 187-201

so v&i cac nghiém thirc khac. Nguyén nhan 1a do lién
quan dén viéc trai dugc giit trén cdy trong thoi gian
dai dé cho thu hoach vao dip can Tét. Thoi gian neo
trai kéo dai nay cé thé lam gia tang hién tuong kho
dau mui trén trai quyt hong. Ket qua Bang 7 cling
tuong dong v6i nghién ctru gan day trén cay c6 mii
cho thay viéc phun qua 14 boron hoic két hop voi
Calcium cai thién dang ké chat luong trai va ning
sudt. Phun boron gitp cing cb thanh té bao bang
cach han ché hoat dong enzyme pha v& pectin, ting
ham lugng duong, vitamin C va lam giam axit hitu
co trong mo trai. Diéu nay dan dén trai chic hon,
giam ty 1& nit/qua trinh phan giai md va tang chét
lwong thuong phdm (Zhu et al., 2025).

Bang 7. Niing suét thwong phim (tdn/ha) cia trai quyt hong

Chét xir Iy (A) : 15:0 lan xir Iy (B)s = Trung binh (A)
H;BO; 50 ppm 14,76° 13,024 13,89°
H;BO; 100 ppm 39,012 32,09 35,558
H;BO; 150 ppm 11,65 9,33f 10,49
Déi chimg (phun nudc) 5,24¢ 5,108 5,174

Trung binh (B) 17,66* 14,01°
F Chat xtr Iy (A) %
F Lan xir Iy (B) *x

F (AxB) ok

CV (%) 3,61

Trong cing mét cot va hang, cdc s6 cé chit cdi theo sau giong nhau khéc biét khong c6 y nghia thong ké qua phép thir

Duncan, **: khac biét c6 ¥ nghia ¢ mirc 1%.
3.2.3. Ty Ié nang sudt thwong pham/nang sudt

tong
Két qua phan tich thng ké trinh bay & Bang 8
cho thay co sy tuong tac gilra nong do H:BOs va s6
lan xur ly doi vai ty 1€ nang suat thwong pham so voi

nang suét tong. Trong cac nghiém thure, xir Iy H:BOs
¢ nong do 100 ppm két hop phun 2 lan cho ty 1é ning
suat thuong pham cao nhat, dat 67,78%. Gia trj nay
cao hon so voi nghiém thic dbi chimg (19,24%)
cling nhu céc nghiém thire con lai.

Bing 8. TV 1¢ niing suit thwong pham/ning suit tong (%)

L 86 lan xtr Iy (B) ‘
Chat xtr 1y (A) TTn 3T Trung binh (A)
H;BO; 50 ppm 29,73¢ 29,074 29,40°
H;BO; 100 ppm 67,78 66,18 66,982
H;BO; 150 ppm 28,08° 27,18 27,63¢
Déi chimg (phun nudc) 19,24¢ 19,04¢ 19,144
Trung binh (B) 36,212 35,37°
F Chat xtr Iy (A) *ox
F Lan xtr ly (B) Hok
F (AxB) o
CV (%) 0,77

Trong ciing mét c6t va hanh, cdc s6 c6 chik theo sau giong nhau khdc biét khéng cé ¥ nghia thong ké qua phép thir Duncan,

**: khdc biét c6 y nghia 6 mirc 1%.
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Két qua trinh bay trén cho thdy s6 lan xu ly
dudng chat va loai chat xtr Iy déu anh hudng dén ty
1¢ nang suét thuong phdm so véi ning suat tong cua
quyt hong, voi su khac biét co y nghia théng ké &
mttc 1%. Trong d6, nghiém thirc xir Iy 2 1an cho ty
1¢ ning suat thuong phim dat 36,21%, cao hon so
v6i xtr 1y 3 1an (35,37%).

Bang 9. Mau sic vé trai quyt hong (AE)

Tap 62, S6 2B (2026): 187-201

3.3. Pham chit trai

3.3.1. Mau sdc vo trdi

Két qua phén tich s6 liéu & Bang 9 cho thiy co
su tuong tac gitra loai dudng chét va sb lan xir ly dbi
vGi mau sdc vo trai quyt hdng. Su khac biét vé mau
sdc vo trai gitra cac nghiém thirc. Nghiém thirc xir ly
H3BOs ¢ ndong d6 100 ppm phun 2 lan cho mau sic
vo trai tot nhat voi gia tri AE dat 60,26, cao hon so
v6i nghiém thie ddi chimg (52,63) va cac nghiém
thirc con lai (Hinh 1).

Chét xir 1y (A) _Solanxwrly (B) Trung binh (A)
2 lan 3 1an
H;BO; 50 ppm 58,39 56,78° 57,58
H;BO; 100 ppm 60,26° 58,04 59,15
H;BO; 150 ppm 58,38 53,484 55,93
Déi chimg (phun nudc) 52,634 48,89¢ 50,764
Trung binh (B) 57,412 54,30°
F Chét xir Iy (A) ok
F Lan xir Iy (B) ok
F (AxB) o
CV (%) 1,00

Trong cimg mét ¢6t va hang, cdc s6 cé chit cdi theo sau giong nhau khdc biét khéng c6 y nghia thong ké qua phép thir

Duncan, **: khac biét cé y nghia o mirc 1%.

Hinh 1. Mau siic ciia vé trai quyt hong

Ghi chii: A. Doi ching xit I 2 lan, B. H;BO3 50 ppm xit I 2 lan, C. H3BOs 100 ppm xii Iy 2 lan, D. H3BO3 150 ppm xik
Iy 2 lan, E. Doi chitng xit ly 3 lan, F. H3BO3 50 ppm xii Iy 3 lan, G. H3BO3 100 ppm xt Iy 3 lan va H. H3BO3 150 ppm
xir ly 3 lan.

194



Tap chi Khoa hoc Bai hoc Cén Tho Tdp 62, 86 2B (2026): 187-201

nhu ciu xtr 1y khir xanh sau thu hoach, qua d6 nang
cao gia tri thuong phém cua trai. Tac dong tich cuc
nay duogc cho la xuat phat tir viéc Bo tang cudng tinh
cling chic ctia té bao vo va ho trg chuyén hoa sic t6
carotenoid. Két qué mot s6 nghién clru tai An bo
trén gidng Nagpur mandarin, nhu ctia Meena et al.
(2017) da cho thiy viéc sir dung phun axit boric don
1¢ hodc phdi hop voi Ca/Zn ciing cho thiy trai co
mau cam ddm hon so véi d6i chung, di phan 16n
danh gi4a mau & muc dinh tinh. Nhin chung, cac bing
chimg cho thiy Bo dong vai trd quan trong trong qué
trinh hinh thanh va 6n dinh sic t6 vo, dac biét higu
qua khi két hop véi K, gitp cai thién kha nang
chuyén mau cia trai trong diéu kién bat loi.

Két qua cho thay viéc xir Iy dudng chat ¢ thoi
diém 120 ngdy trudc khi thu hoach da anh hudng ro
rét dén mau sic vo trai quyt hong (AE) tai thoi diém
thu hoach. Su khéc biét gitrta cac nghiém thirc dat y
nghia thong ké & mirc 1%. Trong d6, nghiém thirc
d6i chimg ghi nhan gia tri mau sic thip nhat so voi
céc nghiém thire duoc xir Iy dudng chat. Mit khac,
viéc xir Iy 3 1an thi mau sic cua trai (54,30) thap hon
s0 voi xtr 1y 2 1an (57,41), khac biét c6 y nghia thong
ké & mirc ¥ nghia 1%. Boron 14 vi lugng can thiét
cho sy hinh thanh vach t& bao, van chuyén
carbohydrate va qué trinh trao d6i chat trong thuc
vat, trong d6 c6 cay co mii. Mot sb nghién ctru gén
day khi dugc thuc hién da gitp chimg minh rang

viéc phun Bo, dic biét khi két hop véi Kali (K), 3.3.2. Ty léroriion

truge thu hoach c6 thé cai thién ddng ké mau sic vo Két qua phan tich thdng ké trinh bay & Bang 10
cua cic giong quyt/mandarin. Theo Vashisth va cho thay c6 sy tuong tac giira loai dudng chét va sb
Shahzad (2022), viéc phun qua 14 kali (K) két hop  13n xir 1y déi véi ty 18 ro ri fon ciia mui trai quyt
voi boron (Bo) siu lan trong nam, tuong duong héng. Trong céc nghiém thirc, xtr Iy HsBOs & nong
khoang 5 b B/acre/ndm, trén glong quyt ‘Tango’ d6 100 ppm két hop phun 2 1an cho ty 1¢ 1o i ion
trong tai Florida dé cai thién dang ké chat lugng trai. thap nhét, dat 77,20%. Gié tri nay khac biét ¢ ¥

Bién phap nay gitip mau vo trai dong déu hon, ting

¥ g P | ae vt 1ot td nghia thong ké so vdi nghiém thac doi chung, von
cuong cuong dd mau cam va dong thoi lam giam

ghi nhan ty 1€ 10 ri ion cao hon (96,95%).
Bang 10. Ty 1€ (%) ro riion

Chét xir Iy (A) 5 1£3nso lan xir Iy (B)3 . Trung binh (A)
H;BO; 50 ppm 80,584 84,61 82,60
H;BO; 100 ppm 77,20¢ 81,424 79,314
H;BO; 150 ppm 84,76° 89,41° 87,09°
bPéi ching (phun nudc) 96,95° 97,712 97,18°

Trung binh (B) 84,87 88,29°
F Chat xtr Il (A) ok
F Lan xtt 1y (B) *ox

F (AxB) o

CV (%) 1,76

Trong cling mot cét va hang, cdc s6 ¢é chir cdi theo sau giong nhau khdc biét khong cé ¥ nghia thong ké qua phép thir
Duncan, **: khac biét c6 y nghia o mirc 1%.

v6i cac dong c}liu man manh, cho théy mirc d§ hu
hai mang va mat can bang ion lién quan chat ch& véi
kha nang chiu stress (ElYacoubi et al., 2022).

Két qua nghién ciru ndy cho thiy, mtc do ro ri
ion khac biét co y nghia thong ké giita cac nghiém
thtre xtr Iy H3BO; (dao dong tir 77,20% dén 89,41%)

va nghiém thtre ddi chung. 3.3.3. Do Brix dich trai

D6 16 ri ion qua mang té bao 1a chi tiéu quan _ Ketqua phén tich cho thay d6 Brix dich tri quyt
trong dé danh gia murc do ton thuong mang dudi cac hong trong tai x3 Hoa Long cho thay ¢6 su tuong tac
diéu kién bat loi, chang han nhu stress man. O ciy gitia duéng chat va so lan xu ly doi véi d6 Brix cua
c6 mai nhu Troyer citrange (gdc ghép cho Citrus dich trai quyt hong (Bang 11). Trong cac nghiém
sinensis), stress muoi lam tdng dang ké mtrc ro ri ion thic, xu ly H3BQ3 6 nong d6 100 ppm ket hop phun
(electrolyte leakage) do ton thuong mang, phan anh 2 lan qho do Brix cao nhat, dat 11,4'8. Gl?‘ tri nay
sw mat tinh toan ven clia mang té bao va phan tin khac biét c6 y nghia thong ké so v6i nghiém thac
ion ndi bao ra ngoai moi truong. Trong cac dong té doi chimg (8,11) cling nhu cdc nghiém thirc con lai.

bao chiu man yéu, lugng ion 16 ri cao hon nhiéu so
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Két qua ¢ trén co su twong ddng véi mot sb két
qua thi nghiém gan day. Trong giai doan trai dang
phat trién va chin, Bo gitip cai thién sy van chuyén
dudng tir 1a dén trai thong qua hé thong mach libe,
tir d6 nang cao ham luong chat ran hoa tan tong sd,
vbn 1a chi tiéu phan anh tryc tiép do Brix cua trai.
Nhiéu nghién ctru d chimg minh rang phun Bo
trude thu hoach c6 thé lam tang do ngot va chét
luong cam quan cua trai quyt. Trén giéng quyt
Nagpur (Citrus reticulata), Meena et al. (2016) da
tién hanh phun tién thu hoach véi céac dung dich
chira canxi nitrat, axit boric va kém sunfat & nhiéu
ndng d¢ khac nhau. Két qua cho thay cac nghiém
thirc c6 bd sung axit boric (0,4 — 0,6%) gitp ting
dang ké TSS, ty 1& TSS/axit, tong duong va vitamin
C so voi dbi chung, dong thoi cai thién ning sut va
chét luong trai mot cach ro rét. Két qua mot nghién

Bang 11. P9 Brix (%) dich trai quyt hong
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ctru khac trén budi ‘Liuyuezao’ cho thdy viéc két
hop phun canxi va Bo truée thu hoach, ham lugng
sucrose, glucose, tong dudng va vitamin C trong trai
déu tang rd rét (Foods, 2024). Du d6i tuong nghién
ctru khong phai 1a quyt, nhung co ché tac dong cua
Bo 1én chat luong trai c6 mui la twong dong, goi ¥
rang giai phap nay c6 thé ap dung cho nhiéu loai
thudc chi Citrus. Ngoai ra, Talang et al. (2022)
nghién ctru trén xoai Himsagar cling ghi nhan hiéu
qua tich cuc ctia Bo dwoc khi phun két hop axit boric
(0,02%) va sorbitol (2,0%) trudc thu hoach. Hon
hop nay khong chi lam tang trong lugng trai ma con
tang do Brix 1én toi 18,6 °Brix va tong duong gan
15 %. Mic du 1a cdy an trai khac ho, viéc két qua
nay cung cd thém vai trd ciia Bo trong viéc cai thién
dac tinh ngot va gia tri dinh dudng cua trai.

Chét xir Iy (A) : 1§nSO lan xir ly (B)3 - Trung binh (A)
H;BO; 50 ppm 10,45° 9,96 10,20
H;BO; 100 ppm 11,48 10,3¢ 10,89°
H;BOs 150 ppm 9,81¢ 8,52¢ 9,16¢
Déi chimg (phun nudc) 8,11¢f 7,86" 7,994

Trung binh (B) 9,96 9,16
F Chat xtr Iy (A) ok
F Lan xtt 1y (B) ok

F (AxB) *

CV (%) 3,52

Trong cling mot cét va hang, cdc s6 ¢é chir cdi theo sau giong nhau khdc biét khong cé ¥ nghia thong ké qua phép thir
Duncan, **: khac biét c6 y nghia ¢ mirc 1% va *: khdc biét co y nghia ¢ mirc 5%.

3.3.4. pH dich trai

Két qua phén tich & Bang 12 cho thdy do pH cua
dich trai quyt hong khong cé sy khac biét co6 y nghia

Bing 12. pH ciia dich trii quyt hdng

thong ké, ddng thoi ciing khong ghi nhén sy anh
hudng tuong tac gitra dudng chat va so 1an xur ly.

Chét xir Iy (A) : EmSO lan xir ly (B)3 - Trung binh (A)
H3BO; 50 ppm 3,63 3,66 3,65
H;BO; 100 ppm 3,67 3,58 3,62
H;BO; 150 ppm 3,47 3,85 3,66
Déi chimg (phun nudc) 3,53 3,65 3,59
Trung binh (B) 3,58 3,69
F Chét xir Iy (A) ns
F Lan xur Iy (B) ns
F (AxB) ns
CV (%) 8,03

ns: khdc biét khéng c6 y nghia thong ké.
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Nhin chung, pH ctia dich trai chiu anh huong boi
nhiéu yéu t6 nhu gidng trai, diéu kién bao quan,
cling nhu mure d¢ hu hdéng cua tréi,... Day la mét chi
tiéu quan trong phan anh d6 axit cta dich trai, d@)ng
thoi tac dong truc tiép dén vi chua, kha ning bao
quan va sy phét trién cua vi sinh vat. Boron 1a vi
luong cén thiét cho sy phat trién mo phan sinh, hinh
thanh té bao va van chuyen duodng trong cay co6 mui,
trong d6 bao gdm céc giong quyt thuong mai. Két
qua nhiéu nghién ctru cho thay phun Bo qua 14 truge
thu hoach c6 thé cai thién mot s6 chi tiéu sinh trudng
va chat lugng trai, nhung anh huong ciia né dén pH
dich trai van con chua déng nhét. Bén canh do, két
qua nhiéu nghién ctru khic ciing cho thdy viéc phun
boron qua 14 hodc két hop véi Canxi truéc thu hoach
cai thién dang ké nang suét va cac chi tiéu chat luong
trai, nhu trong luong trai, tong chat ran hoa tan
(TSS) va Vitamin C, dong thoi giam axit dich trai
trong mot s trudng hop, mic du hiéu qua 1én pH

Tép 62, S6 2B (2026): 187-201

dich trai khong luén nhat quan giira cac gidng va
diéu kién moi truong. Diéu nay goi ¥ anh hudng cua
boron 1én pH trai phu thudc vao giéng, giai doan
sinh 1y va mirc do phdi hop véi cac dinh dudng khac
(Farhat, 2017).

3.3.5. Ham luong vitamin C

Két qua thong ké trinh bay & Bang 13 cho thay
ham luong vitamin C trong trai quyt hong khong
chiu anh hudng tir s tuong tac gitra dudng chat va
s0 lan xir 1y. Tuy nhién, sy khac biét vé ndng do xir
ly giita cac nghiém thirc da tac dong dang ké va tao
ra sy khac biét c6 ¥ nghia thong ké ddi v6i ham
lugng vitamin C. Nghiém thirc xtr Iy H:BOs & nong
d6 100 ppm va 150 ppm cho két qua 1an luot 14 33,77
va 33,57, hai gia tri nay khong cé su khac biét véi
nhau nhung lai khac biét c6 ¥ nghia théng ké so v&i
cac ndng d6 xir Iy con lai. Bén canh do, s6 1an xur Iy
khong gy anh huong dén ham luong vitamin C
trong dich trai quyt hong.

Bang 13. Ham lwgng vitamin C (mg/100g khdi lwong trai twoi)

Chit xir Iy (A) : EmSo lan xir Iy (B)3 - Trung binh (A)
H;BO; 50 ppm 33,07 33,23 33,15%
H;BO; 100 ppm 33,80 33,73 33,772
H;BO; 150 ppm 33,80 33,33 33,57
béi chung (phun nudc) 32,90 33,07 32,98°
Trung binh (B) 33,39 33,34
F Chét xir Iy (A) *
F Lan xur Iy (B) ns
F (AxB) ns
CV (%) 1,36

Trong cling mot cét hodic hang, cdc s6 cé chir theo sau giong nhau khong khdc biét c6 y nghia théng ké qua phép thir

Duncan,

Vitamin C 12 mét trong nhiing chét dinh dudng
quan trong nhét dugc tim thay trong céc loai tréi cay
c6 mui. Boron la mgt nguyén té vi lugng thiét yéu
trong cdy c6 mii, tham gia vao ciu tric thanh té bao,
van chuyén dudng va anh huong t61 cac hop chat
chéng oxy hoa trong trai. Két qua nghién ciru trén
Liuyuezao pummelo cho thay phun qua 1a hdn hop
Calcium va boron trong giai doan trai gian nd khong
chi lam gidm nat vé ma con tang ham lugng dudng
va vitamin C trong trai, nho su 6n dinh cta thanh té
bao va giam phan giai pectin. Viéc ing dung boron
qua l4 da dugc chimg minh lam ting chat lugng trai
da dang & cay c6 mui va cai thién cac chi ti€u nhu
téng chit rin hoa tan (TSS) va vitamin C, médc du
anh huong 1én pH dich trai c6 thé khac nhau tuy
gidng va diéu kién méi truong (Lee & Kader, 2020).
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*: khdc biét ¢6 Y nghia ¢ mirc 5%; ns: khong khdc biét ¢6 y nghia thong ké.

Nhimng két qua nay cho thdy boron khong chi cing
¢b céu tric té bao ma con dong gop tich cuc vao chét
lugng va kha nang bao quan cua trai cay c6 mui (Du
et al., 2025; Vashisth va Shahzad, 2022). Két qua
mot nghién ctru khac trén trai chanh (axit lime) cho
thy xtr 1y trudc thu hoach véi axit boric & ndng do
0,6% d3 dan dén trai co ham lugng vitamin C cao
nhit, 1én t6i 55,47 mg/100 g (nam dau) va 49,61
mg/100 g (ndm tiép theo), cung két qua TSS ting va
d6 chua (TA) giam nhe. Diéu nay cho thiy Bo ciing
¢6 vai tro tich cyc trong viéc nang cao chat luong
dinh dudng sau thu hoach va kéo dai d6 tuoi ngon
cua trai khi bao quan (Yadav et al., 2013). Theo
Davey et al. (2000), vitamin C trong trai cdy bao
gdbm hai dang chu yéu la axit ascorbic va axit
dehydroascorbic. Ham lugng cua hop chéit nay c6
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thé bién dong tuy thudc vao giéng cdy trong, didu
kién moi truong, k¥ thuét canh tac cling nhu mue do
chin cua trai.

3.3.6. Ty Ié trdi bi khé dau miii

Két qua trinh bay & Bang 14 cho thdy c6 su
tuong tac gitra dudng chat va sb 1an xir Iy d6i véi ty
16 trai quyt hong bi kho diu mui. Trong d6, nghiém
thirc phun HsBOs ¢ ndng d6 100 ppm két hop véi 2
lan xir 1y cho ty 1& trai bi kho dau mui thip nhét
(25,44). Gia tri nay khac biét co y nghia thdng ké so
v6i nghiém thirc ddi chimg (78.84) cting nhu so v6i
cac nghiém thire con lai. Két qua nay cho thiy viéc
str dung HsBOs ¢ cc ndng d6 va s lan phun khac
nhau c6 tac dong tich cuc dén cau trac mang té bao.
Nho d6, mang té bao trd nén bén vimg va 6n dinh
hon, han ché su 10 ri khoang chét ra bén ngoai, dan
dén murc that thoat thip hon so v&i nghiém thirc
d6i chimg.

Két qua thong ké trinh bay & Bang 14 cho thay
ty 1¢ kho dau mui trén trai quyt hong dat murc thap
nhét khi xtr Iy HsBOs ¢ ndng d6 100 ppm véi 2 lan
phun. Nghiém thtc nay khéac biét ¢6 ¥ nghia thong
ké & muc 1% so voi nghiém thirc ddi chimg va cac

Bang 14. Ty 18 trai khé diu mii quyt hong (%)
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nghiém thirc xir I con lai. Ngoai ra s6 1an xir Iy ciing
da co tac dong dén ty 1€ nay, viéc xtr ly 2 lan cho két
qua t6t hon xir Iy 3 1an. Hién twong kho dau mii trén
trai quyt hong c6 thé xuat phat tir nhleu nguyén nhan
khac nhau. Hién tugng nay co thé xuét phat tur nhleu
nguyén nhan nhu sy mat can dbi gilta cac nguyén t6
dinh dudng, anh huéng cua cac chét diéu hoa sinh
truong, thoi gian neo trai qua 1au, mat do trong hodc
tudi cua cdy. Trong qué trinh canh tac quyt hong,
nhiéu nha vuon thuong chi chi trong sir dung phéan
don, bon lugng dam cao nhung lai thiéu canxi va
kali, dong thoi ty 16 N—P-K khong hop 1y va thiéu
cac nguyén td trung, vi luong. Nhitng yéu té nay dé
dan dén tinh trang kho dau mui trén trai (Hoa va
Hau, 2014). Bén canh d6, vuon quyt hong dugc
canh tac trong thoi gian dai va viéc bon phan chua
can d6i ciing c6 thé 1am cho dét trong ngay cang suy
giam dinh dudng. Mot s6 thi nghiém bo sung phéan
hitu co nham cai thién chét luong dét cling da duogc
thuc hién, tuy nhién hiéu qua mang lai van chua that
su r0 rét (Hoa & Hau, 2014). Két qua cua thi nghiém
hién tai cho théy viéc phun HsBOs & néng do 100
ppm Vi 2 lan xtr Iy mang lai hiéu qua cao nhat trong
viéc han ché hién tuong nay.

S6 1an xir 1y (B)

Chit xir Iy (A) STin 3 Tin Trung binh (A)
H;BO; 50 ppm 67,29¢ 68,024 67,66°
H;BO; 100 ppm 25,44¢ 27,20° 26,32¢
H;BO; 150 ppm 69,11¢ 70,10° 69,61°
béi chung (phun nudc) 78,842 79,052 78,952

Trung binh (B) 60,17 61,09
F Chat xtr ly (A) ok
F Lan xtt 1y (B) *ox

F (AxB) *ox

CV (%) 0,50

Trong cimg mot cot hay hang, cdc s6 ¢6 chit theo sau giong nhau khéng khéc biét co ¥ nghia thong ké qua phép thir

Duncan, **: khac biét co y nghia ¢ mirc 1%.
3.3.7. Ty lé mui kho/trai

Két qua théng ké & Bang 15 cho thdy ty 16 mui
kho trén trai chiu anh hudng boi sy tuong tac gilrta
dudng chét va s6 1an xir Iy. Nhin chung, cac nghiém
thirc co xir Iy dudng chit déu cho két qua cai thién
so véi dbi chung. Trong d6, nghiém thirc phun
H:BOs ¢ ndng d 100 ppm két hop 2 1an xir 1y cho
ty 1& mai kho/trdi thap nhéat (58,01). Nguoc lai,
nghiém thtrc d6i chimg ghi nhan ty 18 mui kho/trai
cao nht, dat 75,19.
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Viach té bao thyc vat 1a 16p ciu triic nim bén
ngoai mang sinh chat, gii vai tro quan trong trong
viéc duy tri hinh dang té bao, tao do bén co hoc, bao
vé té bao va diéu hoa qua trinh trao dbi chét giira té
bao v&i moi truong xung quanh (Taiz et al., 2015).
bdi véi trai cdy, dac biét 1a cac loai qua mong nudc
nhu nhém cdy ¢6 mui (Citrus), vach té bao khong
chi quyét dinh céc dac tinh co hoc nhu d¢ cing, do
dan hoi va kha nang gitr nuéc ma con tac dong truc
tiép dén nhig dic diém cam quan cia trai nhu do
ngot, vi chua, d0 mong nudc va cAu trac thit trai.
Viéc phun boron qua Ia trudc thu hoach dugc ghi
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nhan c6 thé anh hudng tich cuc dén cu trac mé mui 6n dinh ciu tric va giam su phan giai pectin, tir do
va giam hién twong kho mui (granulation) & mot s6 han ché cac hién tuong hu ton mé nhu nirt v hodc
ciy c6 mii, bao gom quyt. Két qua cac nghién ctru “segment drying” ¢ trai citrus. Co ché nay ciing lién
gan day cho thay thiéu boron thuong lam yéu vach quan dén vai tro ciia boron trong van chuyen
té¢ bao, lam giam tinh todn ven ciia mang va ting carbohydrate va diéu hoa axit hiru co, gop phan cai
nguy co khé mui hodc bién dang trai, trong khi tich thién cdc déc tinh cam quan nhu d6 ngot va chét
cuc bd sung boron qua la hodc dat co thé cai thién lwong hau thu hoach, mac du tac dong tryc tlep Ién
chat lugng trai, bao gdm do chéc vo, trong luong trai pH dich trai van khac nhau tuy gidng va diéu kién

va tong chat rén hoa tan (TSS). Boron hinh thanh xtt 1y (Alvarez-Herrera et al., 2025).
cac phtric hop borate—pectin trong vach té€ bao, gitp
Bang 15. Ty 1& mui khé/trai ciia quyt hdng (%)

Chét xir 1y (A) : 1§mSO lan xir ly (B)3 = Trung binh (A)
H:BO3 50 ppm 65,33° 68,307 66,81°
H;BO; 100 ppm 58,01 63,18' 60,594
H3BO; 150 ppm 67,894 69,37° 68,63"
P chig (phun nuéc) 75,190 76,15 75,67°
Trung binh (B) 66,60° 69,25

F Chat xtr Iy (A) ok

F Lan xtt 1y (B) *ox

F (AxB) =

CV (%) 0,67

Trong cimg mot cot hay hing, cdc s6 ¢6 chit theo sau giong nhau khéng khéc biét ¢o ¥ nghia thong ké qua phép thir
Duncan, **: khac biét c6 y nghia o mirc 1%.
3.3.8. Ty I chidu dai miii kho chi .tiéu ty 1¢ chiéu dai mﬁi‘kh(f) cua trai. Trong do,
o . A TR nghiém thuc phun HsBOs; ¢ nong d6 100 ppm ket
_ Ket qua phan tich thong ké cho thay ty I¢ chicu  hop véi 2 1an xir Iy cho ty 1¢ chiéu dai mai khé thap
dai mui kho trén trai quyt hong da duoc cai thiénrd  phjt (17,38), thip hon so v6i nghiém thire déi chimg
rét. Dong thoi, sy tuong tac gifta dudng chat va so va cac nghiém thuc con lai.
lan xur Iy cling anh hudng cé ¥ nghia thong ké dén
Bang 16. Ty 1¢ chiéu dai mii khé (%)

S6 1an xir Iy (B)

Chit xir Iy (A) SBn 3Ten Trung binh (A)
H;BO; 50 ppm 32,63¢ 34,114 33,37¢
H;BO; 100 ppm 17,38¢ 25,59° 21,494
H;BO; 150 ppm 36,06¢ 39,25b 37,66
béi chung (phun nudc) 42,582 42,742 42,66*
Trung binh (B) 32,16 35,420
F Chét xir Iy (A) *x
F Lan xur Iy (B) *x
F (AxB) *ox
CV (%) 1,42

Trong ciing mot cét hay hang, cdc s6 c6 chir theo sau giong nhau khéng khdc biét ¢é ¥ nghia thong ké qua phép thir
Duncan, **: khac biét co y nghia ¢ mirc 1%.

giam hoat tinh cua cdc enzyme phén giai pectin nhu
polygalacturonase va pectate lyase, gop phan giir
vimg céu triic té bao va giam mat nudc (Tariq et al.,

2024). Tuong tu, két qua thi nghiém trén buorl

Két qua & Bang 16 c6 xu huong gidng voi mot
s0 két qua nghién ciru trude day. O cac nghién cliru
trén cdy dau tay, viéc phun Bo & ndng do 0,1% gitp
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‘Liuyuezao’ cho thiy viéc bd sung Bo (két hop Ca)
trong giai doan trudc thu hoach cai thién dang ké
ham lugng duong, vitamin C va han ché su suy giam
chat lugng mui khi bao quan (Li et al., 2022). Mic
du viéc thuc hién truc tiép cac nghién ciru vé anh
huong ciia Bo phun mudn 1én chiéu dai vét kho mui
& quyt con han ché, nhiing bang chimng trén cho thay
tiém niang ung dung Bo nhu mot giai phap dinh
dudng vi lwong nhiam giam ty 18 khé mui, dic biét
khi két hop véi cac yéu té khac nhu canxi.

4. KET LUAN VA PE NGHI
4.1. Két luan

Viéc phun axit boric ¢ ndng d6 100 ppm vao hai
thoi diém 113 va 105 ngay trude thu hoach cho hi¢u
qua cao nhat. Bién phap nay gitp tang khoi luong
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