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TOM TAT

Nghién cieu nham tim ra liéu lwong va thoi gian phun Brassinolide thich
hop truede thu hoach gop phan gia tang nang sudt va chat leong trai quyt
héng. Thi nghiém dioc b6 tri theo the thike hoan toan ngdu nhién, thira sé
hai nhan 16: () Brassinolide; (B) s6 lan phun. Két qua cho thay viée xir
Iy Brassinolide trudc thu hoach gép phan cdi thién dang ke mot so chi tiéu
vé nang sudt va chat lwong trai, bao gom do Brix, mau sdc Vo trdi va tylé
khé dau miii. Trong d6, Brassinolide & nong do 1 ppm va xir Iy ¢ 113 va
105 ngay trudc thu hoach dat hiéu qua 107 wu nhat, da lam tang khoi hrong
trai (61,54 g), lam tang nang sudt tong (67,70 tan/ha), dong thoi lam giam
ddng ké ty 1é khé dau miii trdi. Hon nifa viéc xir Iy Brassinolide ¢ nong dé
nay giip lam gia tang mot s6 chi tiéu vé pham chat ciia trdi (d¢ Brix thit
trdi: 13,47%, 1y 1 trdi bi khé dau mui: 6,49%, ty 1é miii khé/trdi: 5,74%,
1y 1é chiéu dai miii khé: 2,88%).

Tir khéa: Brassinolide, chdt lwong, ning sudt, quyt hong (Citrus
reticulata Blanco), xu Iy truece thu hoach

ABSTRACT

The study determines the appropriate concentration and timing of pre-
harvest Brassinolide application to improve the yield and fruit quality of
quyt Hong. The experiment was arranged in a completely randomized
design with two factors: (A) Brassinolide concentrations ; (B) number of
applications. The solution was sprayed evenly over the canopy until both
leaves and fruits were completely wet (approximately 6 liters per tree),
applied in the late afternoon, while the control treatment received water
only. The results showed that pre-harvest Brassinolide application
significantly improved several parameters related to yield and fruit
quality, including total soluble solids (°Brix), peel color, and the incidence
of segment-end drying. Among the treatments, the application of
Brassinolide at 1 ppm with two sprays at 113 and 105 days before harvest
produced the best results, increasing fruit weight (61.54 +0.10 g) and total
yield (67.70 £ 0.11 tons/ha), while markedly reducing the rate of segment-
end drying. Furthermore, Brassinolide treatment at this concentration
helps increase some fruit quality indicators (Brix level of fruit flesh:
13.47%, Percentage of dry fruit at the tip of the segment: 6.49+0.02%;
Ratio of dry segments/fruit: 5.74+0.02%, Ratio of dry segment length:
2.88+0.02%), contributing to increasing attractiveness in consumption.

Keywords: Brassinolide, fruit quality, Hong mandarin (Citrus
reticulata Blanco), preharvesting treatment, productivity
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1. GIOI THIEU

Trong quyt hong (Citrus recticulata Blanco) &
tinh Dong Théap trong nhimng nim gan day chu yéu
dép ung cho tiéu dung ndi dia. Do do, loai quyt nay
van chua dugc quan tdm nghién ctru phat trién ding
muc trién vong cua nd, va dén thoi diém hién tai thi
tai liéu khoa hoc trong nudc vé loai quyt nay con rat
han ché. K§ thuat canh tac clia ba con néng dan chua
dugc cha y, chi san xuat theo tap quan “cha truyén
con ndi” vi thé chét lwong san pham chua nhu mong
doi. Viéc neo trai trén cy ciia nguoi dan dan dén
cay bi stress, xuét hién hién tugng trai bi chai va kho
dau mui. Ngoai mot ) nghién ctiru dugc thuc hién
vé bién phap bao quan quyt hong sau thu hoach
(Nguyen, 2005), viéc nghién ctru xir 1y quyt trudc
thu hoach van con it, chua x4c dinh dugc loai hoa
chat va thoi gian xu 1y thich hop dé tang kich thudc,
mau sac cam quan, phim chit trai va kéo dai thoi
gian tdn trir sau thu hoach nhdm ban dugc gia cao
vao dip Tét.

Cung véi cac chit diéu hoa sinh truéng nhu
Abscisic Acid (ABA), auxin, Gibberellin (GA),...
thi Brassinolide dwoc cho 1a dong vai tro rat quan
trong trong nhiéu qua trinh sinh 1y va phat trién cta
thyc vat nhu: tang kha nang chéng chiu stress nhiét,
ting ning suat, tang ty 1¢ du trdi, nang cao chit
luong (d6 ngot, chat hitu co, vitamin,...), cai thién
mau sic vo trai, han ché rung trai, niit tréi,. .. cta cac
loai trai cay (Meena et al., 2018; Mahorkar et al.,
2018). Két qua nhidu nghién cliu Vé vai tro cla cac
nguyén t6 dinh dudng khoang nhu Canxi, Bo,
Magie,... cho thdy viéc xir Iy trudc thu hoach nham
cai thién va nang cao ning suat va pham chit cac
loai trai cay (Muengkaew et al., 2018). Tuy nhién,
viéc ing dung cua Brassinolide trén cac dbi tuong
nay con han ché (Hussain et al., 2020; Li & He,
2020) va can dugc quan tim nghién ciru.

Chinh vi vay, nghién ctru nay dugc thyc hién dé
tim ra li€u lugng va thoi gian phun Brassinolide
thich hop giup trai c6 kich thudc to, mau sac dep va
chat lugng tot hon.

2. PHUONG PHAP NGHIEN CUU

2.1. Vat liéu va thai gian nghién ciru

Cay quyt hong 7 ndm tudi 1a cay da cho trai dugc
4 nam va ning suit 6n dinh trong tai xa Long Hau,
huyén Lai Vung, tinh DPdong Thap (nay la xa Hoa
Long, tinh Dong Thap). Mat d§ trong 1a cay cach
cay 3 m, hang cach hang 1a 3 m.

Hoa chat Brassinolide (96%, Merck).
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Thi nghiém dugc thuc hién‘tai Phong thi nghiém
Sinh ly Thuc‘vét, Pai hoc Can Tho va ¢ xa Hgé
Long, tinh Bong Thap, tir thang 7 nam 2023 dén
thang 3 nam 2024.

2.2. Phwong phap nghién ciru

2.2.1.  Phwong phdp bé tri thi nghiém

Thi nghiém duogc b tri theo thé thirc hoan toan
ngiu nhién, thira s hai nhan t: (A) ndng d6 chét xir
Iy, (B) s6 1an phun (2 va 3 14n) & thoi diém 120, 113
va 105 ngay trude thu hoach (Bang 1). T6 hop c6 8
nghiém thirc, 3 lan lp lai, mdi lan lap lai cia mot
nghiém thire tuong Gmg véi 2 cdy quyt hong. Cac
dudng chét dugce phun déu trén tan cdy va udt déu
c4 14 va trai (mdi cay phun 6 lit nu6c), phun uét vao
thoi diém chidu mat va ding nude phun cho nghiém
thirc d6i chung.

Bing 1. T6 hop cac nghi¢m thirc thi nghi¢m
S$6 1an phun (B)

TT Chat xir ly (A) 2 Iin 3 An
1 Brassinolide 0,5 ppm 1 5
2 Brassinolide 1 ppm 2 6
3 Brassinolide 1,5 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 + 1825 g
P,Os/cay + 53,0 g K»O/cay.

Tudi ra hoa bon 160,3 g N/cay + 1694 g
P,0s/cay + 57,9 g K,O/cay.

Tang truong trai bon 183,3 g N/cay + 1883 g
P,Os/cay + 14,7 g K»O/cay.

Trai trudng thanh bon 63,9 g N/cay + 48,7 g
P,Os/cay + 50,7 g K,O/cay.

Ngoai viéc bon phan hoa hoc thi nha vuon con
bon thém phan hitu co (G tr rom ra) 20 kg/cay duoc
chia 1am 4 14n bon nhu: 1an 1 13 sau khi thu hoach,
1an 2 14 trudc ra hoa, 1an 3 1a khi trai ting trudng va
1an 4 1a khi trai truéng thanh

Quyt hong dugce xir 1y ra hoa vao dau thang 3 am
lich va thu hoach sau 9 thang dau trai. Sau khi dau
trai dugc dugc 6 thang la thoi ky trai tang kich c& va
khoi luong dong thoi mau sic vo trai ciing bat dau
chuyén d6i tir mau xanh dam sang mau vang nhat
dya vao mot két qua nghién ctru trude ddy nén viée
xtr 1y vao thoi diém nay (3 thang trude thu hoach)
da duogc lya chon, tuong tng véi 120 ngay trudce thu
hoach véi 3 liéu luong Brassinolide 0,5 ppm, 1 ppm
va 1,5 ppm.
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Trai duoc thu hoach vao thoi diém chin déu trén
cdy (ngay 25/12 am lich, day ciing 1a thoi diém nha
vuon thu hoach dé ban) Viéc thu hai duoc thyc hien
ngau nhién, lay mau phan b6 deu trén céc cdy va tién
hanh vao budi sang som, moi nghiém thtc thu 30
trai. Sau d6, mau duorc déanh s6 theo timg nghiém
thirc va van chuyén vé phong thi nghiém dé phén
tich cac chi tiéu. Cac chi tiéu khao sat gom: chidu
cao trai, duong kinh trai, khi luong trai, khdi lwong
trai trén cdy, nang sut, mau sic vo trai, ty 16 ro ri
ion, d§ Brix dich trai, pH dich trai, ham lugng
vitamin C va khé dau mui.

Thanh phan ndng sudt

Viéce do kich thudc trai dugc tién hanh bang cach
ldy ngiu nhién 10 trai quyt cia mdi nghiém thirc:
chidu cao, chiéu rong dwoc do bang thwde kep.
Chiéu cao trai (cm) dwoc do tir dinh trai dén dudi
trai, chidu rong trai(cm) dwoc do tir bung trai dén
lung trai (noi rong nhat), can khdi lwong 10 trai dé
tinh khoi luong trung binh ciia mot trai.

—  Ndng sudt

Ning sut dwoc ghi nhan tai thoi diém thu hoach
nhu: ghi nhan tong s6 trai trén cdy va dem can tong
s0 trai trén cdy de¢ c6 dugc khoi lugng trai trén cay.

Ning suit trai/cay (kg/cdy): toan bd sb trai trén
cay dugc can.

Ning suét tong (tan/ha): ning sudt trai trung binh
cua cdy x mat do trong (1100 cay/hecta)/ 1000 da
dugc chon.

Ning suat khong thuong pham trén cay (tan/ha)
1a dya vao phan trim cta chi tiéu kho ddu mui, s6
trai trén cdy va khoi lugng trung binh cia trai dé
tinh.

~ Nang suat thwong pham (tan/ha) 1a ldy nang sut
tong trén cay trir cho nang suat khong thuong pham
trén cay.

Ty 1€ nang suét thuong phdm/ning suat tong (%)
1a nang suét thuong phim chia cho ning suit tong
va nhan cho 100.

—  Ddnh gid mau sdc vo trdi

Su khac mau v trai dugc xac dinh béng may do
mau Minolta CR-400. Vo trai dugc do tai bgl Vi tri
khac nhau trén trai, 1y gia tri trung binh. Két qua
duoc danh gia theo hé thong CIE (L, a, b) nhu sau:

= [(AL)* + (Aa)* + (Ab)*]"2
Ty I¢ ro riion (%)
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N01 1én t1nh thAm cua mang va duoc dlén dat bol

2 1A N

dinh theo phuorng phap cuia Shao et al. (2014)
— D¢ Brix dich trai (%)

Do brix cua dich trai duoc do bﬁng chiét quang
ké hiéu Atago do Nhat san xuat voi thang do trong
khodng 0 - 32%. Trong d6, 3 trai dugc chon ngiu
nhién cia mdi nghiém thirc, mdi trai dugc léy 3 mai
phan déu trén trai rdi tién hanh ép ldy nude timg mii
sau d6 nho truc tiép 1én khuc xa ké dé do d6 Brix va
tinh trung binh cua ba lan do.

- pH dich trai

Viéc do do pH cuia dich trai duoc tién hanh bing
cach chon 10 trai ngiu nhién ctia mdi nghiém thirc
va duoc do truc tiép bang may do pH cam tay hiéu
Hanna do Nhat san xuét. Trong d6, 20 ml dung dich
ctia mdi trai cia mdi nghiém thirc dugc liy cho vao
cde thiy tinh 50ml sau d6 ding may do tryuc tiép va
doc két trai hién trén may rdi tinh trung binh ctia ba
lan do.

— Ham lwong vitamin C cua dich trai

Ham luong vitamin C (mg/100g trong luong trai
tuoti) (ascorbic acid) cua dich trai dugce xac dinh theo
phuong phap ctia Muri (1990; dugc trich dan bai
Nguyen, C. M et al., 2005) dya trén tinh khtr cta
2,6-Dichlorophenol indophenol.

— Danh gia phan trdm trai bi khé dau muli
(KPM), s6 mui bi khé trén trdi, do dai miii bi kho
(Chi tiéu nay ldy khi thu hoach va ldy 10 trdi dé
danh gia)

Ty I¢ trai bi KPM (%): Trai dwoc xem la KbM
khi c6 tir I mui tro 1én bi khd mot phan hodc toan
bd, phan bi kho 1a cac tép quyt khong c6 mau “do
cam” binh thwong.

Ty 1& mui kho trén trai (%): Dém sb mii bi kho
mot phan va toan phan trén trai.

Ty 18 chiéu dai mai kho (%): Po tir dau mui dén
hét phan bi kho.

2.2.2. Thong ké va xi Iy s6 liéu

Sb liéu thi nghiém dugc xir Iy bang chuong trinh
Microsoft Excel phién ban 2013. Phan tich ANOVA
va kiém dinh DUNCAN dugc dung dé so sanh su
khac biét gifra cac gia tri trung binh (mean + SD) &
mirc y nghia 1% trén phan mém SPSS 21.0.
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3. KET QUA VA THAO LUAN

3.1. Thanh phin ning suit trai

3.1.1. Chiéu cao trdi

Két qua Bang 2 cho th:éiy khoéng c6 anh hudng
khac bi€t cua chat xu 1y, s0 lan xur ly, cling nhu sy
tuong tac cua chat xur 1y va s6 lan xur 1y dén chiéu
cao trai quyt hong.

Bang 2. Chiéu cao trai quyt h(“)ng (cm)

Tdp 61, S6 6B (2025): 194-209

Két qua trén cho thdy, viéc xir Iy Brassinolide
trude thu hoach 2 va 3 1an khong lam ting chiéu cao
clia trai quyt hong. Didu nay co thé 1a do viée xur ly
Brassinolide ¢ thoi diém 120, 113 va 105 ngay trudc
thu hoach lic nay trai quyt da tang du kich c& nén
khong tang thém.

S6 lan xir 1y (B)

Chit xir Iy (A) > 1in 3 An Trung binh ciia chit xir Iy (A)
Brassinolide 0,5 ppm 5,32+0,01 5,37 +0,01 5,35+0,01
Brassinolide 1 ppm 5,34 +0,03 5,38 +0,01 5,36 £0,01
Brassinolide 1,5 ppm 5,33+0,01 5,35+0,02 5,34+0,01
Déi chimg (nudc) 5,34+0,01 5,34 +0,02 5,34+ 0,01
Trung binh ciia s6 1an xir 1y (B) 5,33+0,01 5,36+ 0,01
F Chét xir Iy (A) ns
F S6 lan xir Iy (B) ns
F (AxB) ns
CV (%) 2,84

3.1.2. Duong kinh trai

Két qua Bang 3 cho thiy khong c6 anh huong
khac biét cua chat xu ly, $6 1an xur 1y, cling nhu sy
tuong tac ciia chit xur 1y va s6 1an xtr Iy dén dudng
kinh trai quyt hong trai (dao dong tir 7,33 + 0,02 -
7,36 = 0,02 cm).

Két qua Bang 3 ciing tuong tu nhu Bang 2 khi
xtr 1y Brassinolide trudc thu hoach 2 va 3 1an khong
lam ting duong kinh cua trai quyt hong.
Brassinolide 1a steroid thuc vat giup kich thich phan
Bang 3. Puwong kinh trai quyt hong (cm)

chia va gidn no té bao, phdi hop hoat dong véi cac
hormone sinh truéng ndi sinh, tir 46 anh huong dén
kich thudc trai. Két qua thi nghiém trén buoi
‘Liuyuezao’ cho thiy, mic du Brassinolide khong
giup ting duong kinh trai mot cach rd rang, nhung
cong dung chinh cua Brassinolide 1a cai thién thanh
phén thit trai, chdng stress va giam ty 1& kho mui,
diéu nay goi y rang néu duoc tdi wu hoa lidu va thoi
diém phun, Brassinolide c6 thé mang lai hiéu ung
tang duong kinh trai trong mot s6 diéu kién canh tac
(Du et al., 2025).

Chit xir Iy (A) > l;n" lan xir Iy (];)lan Trung binh ciia chit xir Iy (A)
Brassinolide 0,5 ppm 7,36+ 0,01 7,33+ 0,02 7,35+ 0,01
Brassinolide 1 ppm 7,35+ 0,01 7,35+ 0,01 7,35+ 0,01
Brassinolide 1,5 ppm 7,35+ 0,01 7,35+ 0,02 7,35+ 0,01
Déi chimg (nudc) 7,36 + 0,02 7,34+ 0,01 7,35+ 0,01
Trung binh ciia s6 lan xir 1y (B) 7,35+0,01 7,34+0,01
F Chét xir Iy (A) ns
F S6 lan xir Iy (B) ns
F (AxB) ns
CV (%) 1,69

ns: khac biét khéng y nghia thong ké.

3.1.3. Khéi heong trdi

Trong canh tic nong nghiép, ning suat 1a thanh
to quan khoi va quyét dinh nhat dén su thanh cong
cua nha nong. Két qua thong ké & Bang 4 cho thay
c6 su tuong tac co y nghia thong ké & muc 1% giira
sO lan xu ly va loai chat xtr Iy 1én khoi lugng trai
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quyt hong. Nghiém thirc phun Brassinolide 1 ppm
xtr 1y 2 lan cho khdi lugng trai cao hon so véi
nghiém thirc d6i chimg. Két qua nay cho thiy
Brassinolide c6 thé da lam cimg chéc vach té bao
gitip trai gitr nude tot tir d6 lam ting khéi luong cua
trai quyt hong.
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Bang 4. Khéi lwong trai quyt hong (g/trai)

S6 lan xir 1y (B)

2 lan 3 lan
189,23°+ 0,11  190,37°+ 0,12
200,46+ 0,10  189,54*+ 0,11
189,57°+ 0,10  177,32¢+ 0,12
158,349+ 0,10 157,849+ 0,11
184,40°+ 0,10  178,77°+ 0,12

Chit xir Iy (A) Trung binh ciia chit xir 1y (A)

189,80°+ 0,10
195,00°+ 0,11
183,45¢+ 0,11
158,099+ 0,11

Brassinolide 0,5 ppm
Brassinolide 1 ppm
Brassinolide 1,5 ppm
Dbi ching (nudc)

Trung binh cia sb lan xir 1y (B)

F Chat xtr Iy (A) ok
F S 1an xtr 1y (B) *
F (AxB) o
CV (%) 4,43

Trong ciing mot cét hodc hang, cdc s6 co chir theo sau giong nhau khéng khéc biét ¢6 Y nghia thong ké qua phép thir
Duncan, **: khdc biét c6 ¥ nghia ¢ mirc 1% va *: khdc biét c6 y nghia 6 mirc 5%.

duoc cho la ¢o lién quan dén sy biéu hién cua cac
gen WRKY46, WRKY54 vaWRKY70 trong viéc
diéu hoa Brassinolide trong cdy (Chen et al., 2017).
Do vay, két qua cua sy gia tang lugng cling nhu nang
suét cta quyt hong trong thi nghiém nay cu thé duoc
ly giai trén co s¢ diéu hoa sy biéu hién cua cac gen
nay trong qua trinh thi nghiém.

Trong cay, hai protein BRI1-EMS-suppressorl
(BES1) va Brassinozole- resistantl (BZR1) dong
vai tro thiét yéu trong con duong sinh téng hop
Brassinolide bang cach BES1 kiém soat sy diéu hoa
nguoc thdng qua ting cudng biéu hién gen tong hop
Brassinolide con BZR1 ngan chan qua trinh sinh
tong hop Brassinolide (He et al., 2005; Yin et al.,
2005). Brassinolide la cac hormone steroid dong
nhiéu vai tro khac nhau trong qué trinh sinh trudng
va phat trién cua thuc vat. BRs diéu hoa cac qua
trinh phat trién va sinh Iy khac nhau ¢ thyuc vét nhu:
su phan chia té bao, phat trién hé thong mach, dan
dai cac loai té bao... tir d6 gitp gia tang sinh khoi
cling nhu ning sudt thuc vat (Singh et al., 2015;
Wang et al., 2020). 0 murc d9 phén tir, qua trlnh thic
day sy gia ting nang suat, khdi lugng hat, tréi..

3.2. Ning suét
3.2.1. Khéi heong trdi trén cdy

Két qua théng ké & Bang 5 cho thiy c6 sy twrong
tac c6 ¥ nghia thong ké & mirc 5% giita s6 1an xu ly
va loai chit xir 1y 1én khdi lwong trai quyt hong.
Nghiém thirc xtr 1y Brassinolide 1 ppm khi xtr Iy 2
1an ¢6 khdi lwong trai (61,54 + 0,10 kg/cay) cao hon
s0 v&i nghiém thire d6i chimg (36,74 + 0,09 kg/cay).

Bang 5. Khoi lwong trai trén ciy (kg/cay)

Chét xir 1§ (A) So lan xir ly (B)

Trung binh cia chit xir Iy (A)

2 lan 3 lan
Brassinolide 0,5 ppm 54,31+ 0,10 53,94+ 0,12 54,12+ 0,11
Brassinolide 1 ppm 61,54*+0,10 60,27*+£ 0,11 60,912+ 0,10
Brassinolide 1,5 ppm 54,03+ 0,11 49,89¢+ 0,11 51,96+ 0,11
Déi ching (nudc) 36,749+ 0,09  32,41°+ 0,09 34,57+ 0,09
Trung binh ciia s6 lin xir Iy (B)  51,65°£0,10 49,13+ 0,11

F Chat xtr Iy (A) ok

F S6 lan xir Iy (B) *

F (AxB) o

CV (%) 4,43

Trong ciing mét cft va hang, cdc s6 cé chir cdi theo sau giong nhau khdc biét khéng c6 y nghia thong ké qua phép thir
Duncan, **: khac biét c6 y nghia ¢ mirc 1% va *: khdc biét c6 y nghia ¢ mirc 5%.

s trai, ting khdi lugng trai don 1é va nang cao ty 1¢
thuong pham (Garrido-Aufion et al., 2024). Trén
budi, viée thir nghiém véi Brassinolide da ghi nhan
tang khi lugng thit trai va ty 1é an duoc, _giam hién
tuong kho mui, dong thoi tang TSS va tong duong
nhimng yéu t6 gop phan lam ting khdi lugng khoi
luong trai thu hoach (Wang et al., 2019). Co ché bao

Két qua trén c6 xu hudng giéng nhiéu nghién
ctru trude day. Viéc ing dung Brassinosteroids xur
ly trude thu hoach la mét trong nhitng bién phap
sinh hoc dugc ghi nhan gitp ting khoi lugng trai &
nhiéu loai nho ting ca kich thudc va ty 1¢ phan thit
an duoc cua trai. Két qua nghién ctru tong hop cho
thdy Brassinolide cai thién ning suat bang cach ting
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gdm: (1) kich thich qua trinh phén chia/gidn t& bao, ciing tang theo. Theo Fujii and Saka (2001), viéc

(2) tang van chuyén va chuyén hoa duong tir 14 vé phun bé sung Brassinolide lam gia tang su tong hop
trai, (3) giam t6n thuong oxy hoa va granulation nén cling nhu van chuyén cac chit dén noi du trir nhét 1a
it mat nudc, giit khdi luong t6t hon (Habibi et al., chat duong bot trong cdy trong, tir d6 di 1am gia ting
2021; Garrido-Auiion et al., 2024). nang suat nhu trén ngii cbe, laa mi, lua nude. Qua
3.2.2. Néng sudt tong trinh 1am gia ting ning suat cua cay trong duoc ly

. ) ) gia la do Brassinolide thic day sy ting ham lugng

Két qua thong ké ¢ Bang 6 cho thay co sy twong chc sac td, hé thdng quang I va Il cia qué trinh quang

tac CQ}" nghia thong kéf?’ ml'rc’ 1% gilta _56 lan X}”I ly hop ¢ cay tréng (Rothova et al., 2014; Janeczko et
va chat chat xtr ly 1én nang suét tong trai quyt hong. al., 2016) do gen HYDWARF diéu khién. Két qua

I\‘AIghi‘ém Ehtrc Izhun BfaSEiHOIide 1 ppm khi xur ly 2 cac nghién ctru cho thay Brassinolide dong vai tro
lan 1'f1_m tang nang suat tong (67,70 £ 0,11) cao hon diéu hoa trong qua trinh quang hgp. N6 diéu hoa cac
s0 v6i nghiém thirc doi chimg. thanh t0 khac nhau cia quang hop nhu hé¢ thong

quang hop, diéu hoa cac phan timg quang hoa cua
chudi van chuyén dién ti, sy dong md cua khi
khéng, cac enzyme trong chu trinh Calvin va su tich
tu duong (Siddiqui et al., 2018).

Két qua trén cho thiy Brassinolide da thuc day
su tang tru(mg lam tang nang suét téng cua quyt
hong va c6 thé 1a do Brassinolide thiic day lam tang
khéi lugng cua trai trén cdy tir d6 ning sut tong

Bang 6. Nang suét tong (tAn/ha) ciia quyt hong
S6 lan xir 1y (B)

Chit xir Iy (A) Trung binh ciia chit xir 1y (A)

2 lan 3 lan
Brassinolide 0,5 ppm 59,74+ 0,13 59,33+ 0,11 59,53+ 0,12
Brassinolide 1 ppm 67,706 £ 0,11 66,30°+ 0,12 67,002+ 0,12
Brassinolide 1,5 ppm 59,43+ 0,12 54,88+ 0,11 57,16+ 0,12
Dbi chirng (nudc) 40,419+ 0,11 35,65+ 0,10 38,03+ 0,10
Trung binh ciia s6 1an xir 1y (B) 56,82+ 0,12 54,04°+ 0,11

F Chét xir Iy (A) *

F S6 lan xir Iy (B) *

F (AxB) *k

CV (%) 4.43

Trong ciing mét cft va hang, cdc s6 ¢é 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% va *: khac biét co y nghia ¢ mirc 5%.

3.2.3. Nang sudt thiwong pham (tdn/ha) pham (40,78 £ 0,11 tn), cao hon xtr 1y 3 lan (38,95
+ 0,12 tin), khac biét c6 ¥ nghia & mic 1%. Bén
canh d6, chit xir 1y ciing co tic dong cd y nghia
thong ké & mirc 1% lén ning suat thuong pham cua
quyt hong. Nghiém thirc dbi ching cho két qua thap
nhat vi nghiém thirc nay co ty 18 trai kho dau mui
cao hon cac nghiém thiurc khac. Co thé viéc neo trai
trén cdy lau dé chd ngay cén tét nha vuon méi hai
béan day la nguyén nhén lam tang ty 1¢ kho dau mui
trai quyt hong. Két qua Bang 7 cho thiy
Brassinolide 1 ppm & 2 lan phun c6 thé 1a da dat
duogc ning sudt thuong phim tdi da cho nén khi ting
nong d6 Brassinolide va tang s6 1an phun thi ning
Ning suét thuong pham 13 ning suit ciia cac trai suat thwong pham khong c6 cai thién thém, ciing
khong bi kho dau mui. Két qua trén cho théy s6 lan gidng nhu & Bang 6 va Bang 8.
xtr 1y ¢6 tac dong dén nang suat thuong pham cua
quyt hong, trong d6 xtr 1y 2 1an c¢6 nang suat thuong

Két qua théng ké ¢ Bang 7 cho thdy viéc xur Iy
Brassinolide 1 ppm phun 2 lan d3 lam gia ting nang
sudt thuong pham cua trai quyt hong so voi ddi
ching. C6 sy twong tac co ¥ nghia thong ké & mure

1% gitra s6 lan xir 1y va chat xir Iy 1én ning suat
thuong pham ciia quyt hong. Trong do, nghiém thirc
xtr ly Brassinolide 1 ppm cho ning suat thwong
phim cao so voi nghiém thirc ddi chimg. Két qua
cling cho thay viéc xir Iy 2 14n da lam gia ting nang
suat thvong pham cua trai quyt hong so véi dbi
chung.
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Bang 7. Ning suit thuwong phim (tAn/ha) ciia trai quyt hong

Chét xir Iy (A) 5 151" lan xir Iy (B;)lan Trung binh ciia chét xir Iy (A)
Brassinolide 0,5 ppm 49,06+ 0,11 49,80+ 0,10 49,43+ 0,11
Brassinolide 1 ppm 57,55*+£0,12 55,14*+£ 0,12 56,342+ 0,12
Brassinolide 1,5 ppm 48,74+ 0,11 44,08°+ 0,11 46,41°+ 0,11
bPéi ching (nudc) 7,765+ 0,10 6,79°+ 0,12 7,284+ 0,11
Trung binh ciia s6 ldn xir Iy (B)  40,78°+ 0,11 38,95+ 0,12
F Chat xtr Iy (A) ok
F S 1an xtr 1y (B) *
F (AxB) ok
CV (%) 4,99

Trong ciing mt ¢t va hang, cdc sé ¢é chit cdi theo sau giong nhau khdc biét khéng cé ¥ nghia thong ké qua phép thir
Duncan, **: khdc biét c6 ¥ nghia ¢ mirc 1% va *: khac biét c6 y nghia & mirc 5%.

3.2.4. Ty Ié nang sudt thwong pham/nang sudt thuong phdm trén ning suét tong, khac biét co y

tong nghia thong ké 1%. Trong d6, nghiém thirc
Brassinolide 1 ppm xir Iy 2 lan c6 ty 1¢ ning suat
thuong pham la 85,01 + 0,09% cao hon so voi
nghiém thirc d6i chig.

Két qua thong ké Bang 8 cho thdy c6 su twong
tac gitra so lan xur ly va chat xu ly 1én ty 1€ nang suat

Bing 8. T¥ I¢ niing suit thwong phim/ning suit tong (%)

Chét xir Iy (A) 5 l;n" lan xir Iy (]?lan Trung binh ciia chét xir Iy (A)
Brassinolide 0,5 ppm 82,139+ 0,08 83,94+ 0,11 83,03+ 0,11
Brassinolide 1 ppm 85,010,090  83,16°+ 0,09 84,08+ 0,10
Brassinolide 1,5 ppm 82,024+ 0,09  80,30°% 0,10 81,16°+ 0,10
Déi chimg (nudc) 19,22f£0,07  19,04'+0,07 19,139+ 0,07
Trung binh ciia s6 lin xir Iy (B) 67,09+ 0,07 66,61°+ 0,09
F Chat xtr Iy (A) ok
F S6 lan xir Iy (B) *x
F (AxB) o
CV (%) 0,35

Trong ciing mot cét va hanh, cdc sé ¢é chir theo sau giong nhau khéc biét khong c6 y nghia théng ké qua phép thir
Duncan; **: khdc biét c6 y nghia 6 mirc 1%.

Két qua & Bang 8 cho thdy c6 su khac biét c6 ¥ chét. zcu ly !én r{léu’ séf:.vé tréli. quj.lt hong. Trong do,
nghia théng ké & mirc 1% vé anh huéng cia $6 14n nghiém thire xir ly voi Brassinolide 1 ppm phun 2
xir Iy dudng chét ciing nhu logi Chat xir 1y lén ty 1 lan thi mau sac cua vo trdi la tot nhat so voi nghiém
nang suat thuong pham trén nang suét tong ctia quyt thie doi chimg (Hinh 1).
hong. Viée xir Iy 2 1an (67,09 + 0,07%) cho két qua Brassinolide kich thich qua chin bang cach thuc
ty 1¢ thuong pham (Eren niing sudt tong tot hon x Iy day qua trinh sinh tdng hop ethylen va dugc coi la
3 1an (66,61  0,09%). mot trong nhiing phan mg sinh 1y quan khdi trong

3.3. Mau sac vé trai cdy an trai. Didu nay 1am cho mau sic ciing nhu do

bong cua vo trai dugc cai thién hon (Zaharah et al.,

Két qua thdng ké & Bang 9 cho thdy co sy twong

tac c6 y nghia & mirc 1% giita s6 1an xur 1y va loai 2012).
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Bang 9. Mau sic vé trai quyt hong (AE)

Chét xir Iy (A) 5 lésn" lan xir Iy (]?l?m Trung binh ciia chét xir Iy (A)
Brassinolide 0,5 ppm 58,96+ 0,05 59,18+ 0,05 59,07°+ 0,05
Brassinolide 1 ppm 63,56*+ 0,06 57,08+ 0,07 60,322+ 0,06
Brassinolide 1,5 ppm 58,99+ 0,06 53,259+ 0,05 56,12¢+ 0,06
Déi ching (nudc) 49,73+ 0,09  49,53°+ 0,07 49,634+ 0,08
Trung binh ciia s6 lin xir Iy (B) 57,812+ 0,07 54,76°+ 0,06

F Chat xtr Iy (A) ok

F S 1an xtr 1y (B) ok

F (AxB) o

CV (%) 1,80

Trong cing mot ¢t va hdng, cdc s6 cé chir cdi theo sau giong nhau khdc biét khong cé y nghia thong ké qua phép thir
Duncan, **: khdc biét co y nghia o mirc 1%.

Hinh 1. Mau sic ciia vé trai quyt hong

Ghi chii: A. Péi chimg xii 1y 2 lan, B. Brassinolide 0,5 ppm xit [y 2 lan, C. Brassinolide 1 ppm xu Iy 2 lan, D. Brassinolide
1,5 ppm xii Iy 2 lan, E. Doi chimg xur Iy 3 lan, F. Brassinolide 0,5 ppm xi Iy 3 lan, G. Brassinolide I ppm xit Iy 3 lan va
H. Brassinolide 1,5 ppm xu Iy 3 lan

Két qua nay ciing twong ty nhu nhan dinh cua thﬁng. qua viéc thuc ddy san sinh ethylene,
mot sé tac gia vé hiéu qua cta BRs trong viéc cdi BFass1n011de thuc day qua trinh chip thong qua su
thién nang sudt va pham chat cua mot so loai trai gla tang hoat dong cua enzyme peroidase dong ﬂ}‘"‘
cdy. Qua trinh kich thich qua chin bing céch sinh lam giam hoat dong cua cac enzyme superoxide
tdng hop ethylen dugc coi 1a mot trong nhimg phan dismutase catalase va ham lugng chlorophyll
tmg sinh 1y quan khdi ciia BRs trong cdy in quéi (Saglam-Cag, 2007).

(Baghel et al., 2019). Viéc xu ly Brassinolide ngoai 3.4. Tyléroriion

sinh da cai thién qua trinh chin cua trai cay nhu xoai
(Zaharah et al., 2012). Viéc xu ly Brassinolide trén
nho rat hiéu qua trong viéc thiic ddy qua trinh chin.
Bén canh viéc giup cai thién mau sdc cla vo trai

Két qua théng ké & Bang 10 cho thiy qhét xu ly
¢6 anh huong khac biét ¥ nghia thong ké dén ty 1€ ro
ri ion va cling ¢6 anh huong twong tac & mirc y nghia
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1% giita chat xir Iy va sb 1an xur dén ty 18 1o ri ion
ciia mui trai quyt hong. Viéc xu ly Brassinolide l
46,61 +£0,01%) va khic biét c6 ¥ nghia thong ké so
v6i nghiém thire ddi chimg (95,85 + 0,01%). Tuong
tu, ddi v6i nhan 6 s6 1an xir 1y, ciing tim thy sy dnh
hudng khac biét dén ty 16 o ri ion ctia mui trai.
Hién tugng 10 ri ion cao & trai quyt hong phan
anh su ton thuong mang té bao va duge xem la mot
chi thi sinh Iy quan trong cho cac r6i loan chat lugng
qua. Sy 10 ri ion thuong gia ting khi mang sinh chat
mat tinh cimg chic do thiéu hut canxi (Ca), mét can
bang dinh dudng hodc stress mdi truong. Canxi
dong vai tro gin két giita cac phén tir pectin trong
thanh té bao, giup 6n dinh ciu trac mang; do d6, khi
thiéu Ca, mang té bao dé& bi pha v& va cac ion nhu
K+, Ca?*, Mg?* thoat ra ngoai. Sy ro ri ion lam giam
ap sudt tham thau va kha nang gitr nu6e cua té bao,
dic biét & phin diu mui — noi c¢6 it mach din — dan
dén hién tuong kho dau mui. Ngoai ra, qua trinh oxy
hoéa lipid mang do ting hoat dong cla cac enzyme
nhu lipoxygenase (LOX) trong diéu kién stress sinh
1y cang lam ting ton thwong mang (Hasanuzzaman
et al., 2020). Két trén cho thiy nha vuon tréng quyt

Bang 10. Ty 1€ (%) ro ri ion

Tdp 61, S6 6B (2025): 194-209

dugc bon phan khong cé bd sung thém lwong canxi
cho cdy. Mit khac, trong nhiing niam gan ddy bién
d6i khi hau ngay cang gia ting nhu nang néng kéo
dai trong mua kho va con trong mua mua kéo dai
day ciing 14 2 nguyén nhan dan dén hién tuong o ri
ion cao ¢ trai quyt hong. Cing véi cac yéu td pham
chat trai, Brassinolide c6 vai trd quan trong va tac
dong gian tiép dén vo va mui trai thong qua su tich
lily canxi. Trong qua trinh oxy hoa khtr, sy peroxy
hoa lipid do sy tich tu cua ROS va ddy la nguyén
nhan chinh gy ra ton thuong mang cua té bao
(Sairam et al., 2005). Két qua cac nghién ctru cho
thay Brassinolide ¢6 thé 1am ting tinh toan ven cua
mang té bao biang cach ting cudng muc do cua hé
thdng chdng oxy héa cua té bao dé bao vé ciy trong
khoi tac hai cua qué trinh oxy hoa (Arora et al.,
2008; Ali et al., 2008). Pay 1a nguyén nhan din dén
ty 1€ ro ri ion & cac nghiém thirc phun Brassinolide
thip hon cic nghiém thic con lai. Hon nita
Brassinolide con lam tang ham lugng canxi trong vo
va giam nirt trai dang ké (Peng et al., 2004). Két qua
ctia nghién ciru nay ciing cho thay hiéu qua cua khi
xu ly Brassinolide lam giam dang ké su ro ri ion clia
mui trai. Tir d6 gop phan lam tang gia tri thuong
pham trai quyt hong nhat 1a khi van chuyén.

S6 1an xir 1y (B)

Chit xir Iy (A) 2 1in 3 13n Trung binh cia chit xir Iy (A)
Brassinolide 0,5 ppm 62,784+ 0,02 60,86+ 0,01 61,82+ 0,01
Brassinolide 1 ppm 45,515+ 0,01 47,717+ 0,02 46,619+ 0,01
Brassinolide 1,5 ppm 64,50°+ 0,03 71,282+ 0,02 67,89+ 0,02
Déi chimg (nudc) 95,9224+ 0,01 95,77°+ 0,01 95,852+ 0,01
Trung binh ciia s6 ldn xir Iy (B)  67,18°£0,02  80,92°+ 0,01
F Chat xtr Iy (A) ok
F S 1an xtr 1y (B) ok
F (AxB) *ok
CV (%) 0,72

Trong ciing mt cét va hang, cdc sé ¢é chit cdi theo sau giong nhau khdc biét khéng cé ¥ nghia thong ké qua phép thiv

Duncan, **: khac biét co y nghia ¢ mirc 1%.
3.5. Do Brix thit trai

Két qua phén tich d¢ Brix trai quyt hong cho thay
c6 su khac biét ¥ nghia thong ké & mirc 1% gitra cac
nghiém thitc (Bang 11). Trong d6, viéc xu ly
Brassinolide & nong d¢ 1 ppm phun 2 lan cho két
qua do Brix cao nhit c6 y nghia thong ké ¢ mic
nghia 1% so véi nghiém thirc d6i ching. Két qua
cling cho thdy c¢6 su anh huong tuong tic cua chét
xtr 1y va s lan xur 1y dén d6 Brix quyt hong.

Theo Fujii and Saka (2001), Wu et al. (2008) hay

Dhananjay (2017), Brassinolide c6 thé tac dong lén
hé thong cac enzyme tong hop duong, ting qua trinh
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van chuyén hoa duong. Tir d6 lam gia ting ham
luong glucose, fructose, cac chét hoa tan trong trai
va hat. Do viy, diéu nay da din dén sy gia ting do
ngot ciing nhu ning suat va chit lugng cua cac loai
trai cdy nay. Ngoai ra, ddi v6i ho Hoa thao
(Poaceace) thi Brassinolide con co6 vai tro diéu hoa
truc tlep hodc gian tlep cac qua trinh tang trudng,
phat trién va nang suat cia chung. Két qua céc
nghién ctru cho thdy qua trinh lam gia ting ham
lugng duong, vitamin C, lycopene, céc acid hitu

o... trong trai cdy 1 do c6 lién quan dén viéc gia
tang sy biéu hién cua 5 gen (LeACS2, LeACS4,
LeACOl1, LeACO4 va LePSY1) trong giai doan
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chin cua trai khi xt 1y béng Brassinolide (Zhu et al.,
2015). Qua trinh lam tang ham lugng dudng trong
trai 12 do Brassinolide kiém soat hoat dong cua
enzyme invertase va Sucrose synthase bang cach

Bang 11. P9 Brix (%) dich trai quyt hong

Tdp 61, S6 6B (2025): 194-209

dicu chinh su biéu hién cua cac gen ma hoa invertase
va cac chat van chuyén mono va disaccharide (Xu et
al., 2015).

Chit xit Iy (A) ) l;ﬂ" lan xir 1y (]?lan Trung binh ciia chét xir Iy (A)
Brassinolide 0,5 ppm 11,40°+ 0,03 10,94+ 0,03 11,17°+ 0,03
Brassinolide 1 ppm 13,472+ 0,05 11,41+ 0,01 12,44+ 0,03
Brassinolide 1,5 ppm 10,23+ 0,02 8,98°+ 0,05 9,61°+ 0,03
Déi chimg (nudc) 8,149+ 0,03 8,004+ 0,03 8,074+ 0,03
Trung binh cia s lan xir Iy (B) 10,812+ 0,03 9,84°+ 0,03

F Chat xtr Il (A) ok

F S 1an xtr 1y (B) ok

F (AxB) o

CV (%) 4,40

Trong ciing mt cét va hang, cdc sé c¢é chit cdi theo sau giong nhau khdc biét khéng cé ¥ nghia thong ké qua phép thiv

Duncan, **: khac biét co y nghia ¢ mirc 1%.
3.6. pH dich trai

Két qua thong ké Bang 12 cho thdy c6 sy anh
huéng tuong tac & mirc ¥ nghia 5% giita chat xtr Iy
va s6 lan xtr 1y dén dén do pH trong dich trai quyt
hong. Trong d6, chat xtr 1y va s6 lan xir Iy khong co
khac biét y nghia thong ké.

Nhin chung gié tri pH dich trai phu thudc vao
nhiéu yéu t6 nhu loai trai, phuong phap bao quan,
mirc 6 hu hong... pH cua dich trai 1a chi sé quan
trong phan anh murc d¢ acid va anh huong truc tiép
Bang 12. pH cia dich trai quyt hong

dén vi chua, tinh bao quan va kha ning sinh truong
cua vi sinh vat. Khi pH tang 1én, ham lugng acid hitu
co trong qua giam, lam vi chua cua trai diu di nhung
ddng thoi tao diéu kién thuan loi cho vi sinh vat gdy
hai sinh s6i phat trién (Kifle et al., 2024). Cho nén
viéc danh gia do pH dich trai sé rat co ich trong danh
gi4 chét luong trai cling nhu trong viéc quan Iy bénh
sau thu hoach. Trong trai cam quyt, gia tri pH dich
trai chi yéu 1a do ham luong cua axit citric va axit
malic trong trai tao nén.

S6 1an xir 1y (B)

Chit xir Iy (A) 21An 31An Trung binh cia chit xir Iy (A)
Brassinolide 0,5 ppm 3,07°+ 0,02 3,062+ 0,01 3,07 +£0,01
Brassinolide 1 ppm 3,06+ 0,01 3,04°+ 0,01 3,05+ 0,01
Brassinolide 1,5 ppm 3,05+ 0,01 3,05+ 0,02 3,05+ 0,02
Dbi chimg (nudc) 3,05%+ 0,02 3,07+ 0,01 3,06 £0,01
Trung binh cia s6 1an xir 1y (B) 3,06 + 0,01 3,05+ 0,01
F Chat xtr Iy (A) ns
F S6 lan xir Iy (B) ns
F (AxB) *
CV (%) 2,30

Trong ciing mét cft va hang, cdc s6 co chit cdi theo sau giong nhau khac biét khong co y nghia théng ké qua phép thir
Duncan, *: khac biét c6 y nghia ¢ mitrc 5% va ns: khdc biét khong co y nghia thong ké.

3.7. Ham lwgng vitamin C

Ham luong vitamin C cua trai quyt héng ¢6 anh
hudng boi su tuong tac cua chat xu ly va so lan xtr
ly & mtrc y nghia 5% (Bang 13). Nghiém thuc xtr ly

Brassinolide 1 ppm va Brassinolide 0,5 ppm phun
2 14n cho két qua ham lugng vitamin C cao nhat (Ian
luot 1a 33,83 £ 0,02 va 33,70 £ 0,02 mg/100g)
nhung gifra hai nghiém thirc nay khac biét khong c6
¥ nghia thong ké.
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Bang 13. Ham lugng vitamin C (mg/100g khéi lwong trai twoi)

Chét xit Iy (A) ) l;ﬂ" lan xir 1y (]?lan Trung binh ciia chét xir Iy (A)
Brassinolide 0,5 ppm 33,832+ 0,02 33,10°+£ 0,02 33,47*+£0,01
Brassinolide 1 ppm 33,70+ 0,02 33,30+ 0,01 33,507+ 0,02
Brassinolide 1,5 ppm 33,33%+ 0,01 33,23°+ 0,01 33,282+ 0,02
bPéi chirng (nudc) 33,07+ 0,02 33,10°+£ 0,01 33,08+ 0,01
Trung binh ciia s6 ldn xir Iy (B)  33,48°+£0,02  33,18°+ 0,01

F Chat xtr Iy (A)
F S 1an xtr 1y (B)
F (AxB)

CV (%)

3,69

Trong ciing mot cét hodc hang, cdc s6 co chir theo sau giong nhau khéng khéc biét ¢6 y nghia thong ké qua phép thir
Duncan, **: khac biét co y nghia ¢ mirc 1%, *: khac biét co y nghia ¢ mirc 5%.

Vitamin C 12 mot trong nhitng chit dinh dudng
quan trong nhit dugc tim thiy trong céc loai trai cay
c¢6 mui. Theo Lee and Kader (2000), vitamin C bao
gdm ascorbic acid va dehydroascorbic acid, 14 thanh
phan dinh dudng quan trong, c6 ham lugng thay doi
tuy theo giéng, diéu kién khi hau, k¥ thuét canh tac
va do thuan thuc cua trai. Trong cdy c6 mui, ham
luwong vitamin C thuong hién dién véi ham lugng
cao va dugc tong hop rat nhanh trong giai doan
thudn thuc cua tréi. Khi trai bit dau chin thi ham
luong nay giam dan do qua trinh chin s& kéo theo su
suy giam qua trinh tong hop acid; trong khi d6, qua
trinh phan giai cac chit lai ting 1én nham cung cp
ning lugng dé duy tri hoat dong séng cua trai
(Nguyen et al., 2005).

Chat luong cua trai cay lién quan dén céc chi sb
TSS, cac acid hitu co, cac séc t, ham luong duong,
kich thudc va khdi luong cua trai,... Cac minh chimg
khoa hoc cho thay rang liéu lugng xir 1y ngoai sinh
BRS va cac hop chét dan sudt caa BRs tiy thudc vao
nhom va loai cac loai rau, cu, qua khac nhau. Ngoai
tac dung lam tang gia tri cam quan cuia trai cdy,
Bang 14. Ty 1€ trai khé diu mii quyt hong (%)

Brassinolide con lam cai thién dang ké dén chét
lwong nhu ham lugng Vitamin C, anthocyanin,
lycopen, axit hitu co, phenol,... cia cac loai cherry,
x0ai, dau, nho (Mandava & Wang, 2015). Co ché
ctia BRs trong qua trinh 1am ting pham chat, do cam
quan va nang suit cua trai cdy nay dugc xem l1a do
su tac dong cua cac gene LeACS2, LeACS4,
LeACOI, LeACO4 va LePSY1 (Zhu et al,, 2015)
trong qué trinh phat trién ctia trai, nhat 1a giai doan
thuan thuc va chin cuia trai.
3.8. Kho diu mui

3.8.1. Ty I¢ trdi bi khé dau miii

Két qua Bang 14 cho thiy c6 su khac biét co ¥
nghia théng ké va c6 anh huéng tuong tac cia cht
xur Iy va s6 lan xur 1y khac biét & mirc ¥ nghia 1%
dén ty 16 trai quyt hong bi kho dau mui. Viée xtr Iy
Brassinolide 1 ppm v&i 2 1dn phun cho ty 18 trai kho
dau mui thap nhat (6,49 = 0,02%). Két qua nay ciing
cho thdy tic dong tich cuc cua Brassinolide anh
huong 1én mang t& bao 1am cho mang cimg chic
khong long 1éo khong cho khoang 1o ri ra bén ngoai.

Chét xir 1§ (A) ) 15Sno lan xir ly (]?l?m Trung binh ciia cht xi¥ Iy (A)
Brassinolide 0,5 ppm 9,66°+ 0,01 7,67°+ 0,02 8,66°+ 0,01
Brassinolide 1 ppm 6,497+ 0,02 8,539+ 0,02 7,519+ 0,02
Brassinolide 1,5 ppm 9,78+ 0,02 11,67°+ 0,03 10,73+ 0,02
bPéi chiing (nudc) 78,86+ 0,01 79,05+ 0,02 78,96*+ 0,02
Trung binh ciia s6 ldn xir Iy (B)  26,20°£0,02 26,73+ 0,02

F Chat xtr Iy (A)
F S 1an xtr 1y (B)
F (AxB)

CV (%)

2,99

Trong ciing mot cét hay hang, cdc s6 ¢6 chir theo sau giong nhau khdng khdc biét cé ¥ nghia thong ké qua phép thir

Duncan, **: khac biét co y nghia ¢ mirc 1%.
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C6 rat nhiéu nguyén nhén tac dong dan dén hién
tuong kho dau mui trén quyt hong Trong d6 nguyén
nhan do mét can ddi cac nguyén tb dinh dudng, chat
diéu hoa sinh truong, neo trai qua lau, mat do trong,
tudi cdy...Trong qué trinh canh tac quy hdng, nhidu
nha vuodn chi tp trung bon phan don, bon quéa nhidu
dam ma thiéu Canxi, Kali, ty 1¢ N-P-K khong can
dbi, thiéu trung, vi luong,... d& gay ra hién tuong
kho dédu mai (Nguyen & Nguyen, 2014). Dét trong
quyt hong & ddy rat lau ndm va nha vuon thi bon
phan khong can ddi nén dat co thé bi nghéo dinh
dudng. Ciing da c6 nhitng thi nghiém bon thém phan

Bang 15. Ty 1¢ mui khé/trai ciia quyt hong (%)
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hitu co dé ci tao lai dat nhung chua cé hiéu qua tot.
Két qua thi nghiém cho thay khi xir 1y Brassinolide
1 ppm phun 2 lan 1a c¢6 higu qua nhét dbi voi hién
tugng nay.

3.8.2. Ty 1é mui kho/trdi

Két qua thong ké (Bangl5) cting cho thdy su
khac biét ¢6 ¥ nghia thong ké v& so lan xtr ly va
tuong tac ¢6 y nghia 1% giira s6 1an xur Iy va chat xu
ly 1én ty 1€ muai kho/trai. Nghiém thac xt ly
Brassinolide nong d6 1 ppm xtr 1y 2 1an c6 ty 1& mii
kho it nhat (5,74 + 0,02%). Nghiém thirc ddi chimg
¢6 ty 16 mui kho cao nhét (73,78 + 0,02%).

Chit xir Iy (A)

S6 1an xir 1y (B)

Trung binh cia chit xir Iy (A)

2 lan 3 1an
Brassinolide 0,5 ppm 9,80°+ 0,01 8,549+ 0,01 9,17°+ 0,01
Brassinolide 1 ppm 5,748+ 0,02 6,45+ 0,02 6,10°+ 0,02
Brassinolide 1,5 ppm 8,319+ 0,01 10,07¢+ 0,02 9,19°+ 0,02
Dbi chimng (nudc) 72,682+ 0,01 73,78*+ 0,02 73,232+ 0,02
Trung binh cia s6 1an xir 1y (B) 24,13+ 0,01 24,712+ 0,02
F Chat xtr Iy (A) ok
F S6 lan xir Iy (B) *x
F (AxB) *k
CV (%) 1,52

Trong ciing mét cot hay hing, cdc s6 c6 chi theo sau giong nhau khéng khdc biét ¢6 y nghia thong ké qua phép thir

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

Vach té bao thyc vat 1a ciu triic ngoai mang sinh
chat, déng vai tro quan trong trong viéc duy tri hinh
dang, do bén co hoc, bao vé té bao va diéu chinh su
trao d6i chét gitra té bao voi méi trudng xung quanh.
O trai, ddc biét 1a nhom qua mong nudc nhu cay co
mi (citrus), vach té bao khong chi quyét dinh dic
tinh co hoc (d6 cing, d6 dan hoi, kha ning gilr nudce)
ma con anh hudng tryc tiép dén cac tinh chat cam
quan nhu d6 ngot, vi chua, 46 mong nude va két cau
Thanh phan chu yéu cua vach té bao bao gém
cellulose, hemicellulose, pectin, cung v6i lignin,
protein ciu trac, va cac hop chit phenolic; trong dé
cellulose, hemicellulose va pectin 1a ba
polysaccharide cdu trac chinh. Cellulose la
polysaccharide c4u triic co ban nhat cua véch té bao,
gém cac chudi B-(1—4)-D-glucan sip xép song
song, lién két hydro v6i nhau tao thanh céc vi sgi
(microfibril) c6 d6 bén co hoc cao. Cac vi soi
cellulose tao thanh khung xwong cta vach té bao,
neo gilt hemicellulose va pectin, gitip duy tri hinh
dang té bao, chong bién dang co hoc va ap suét
truong. O qua, cellulose gop phan duy tri do cing,
lam cham qua trinh mém hoa trong giai doan chin.
Hemicellulose 1a tdp hgp cac polysaccharide phi
cellulose, nhu xyloglucan, glucuronoarabinoxylan,

mannan. .. c¢6 kha ning lién két cong hoa trj voi bé
mat vi sgi cellulose va tuong tac vdi pectin. Vai tro
ctia hemicellulose 1a nhu mot “chit keo” dan hoi,
gitp két ndi mang ludi cellulose véi ma tran pectin,
didu chinh tinh mém — ctng va kha ning bién dang
ctia vach té bao. Trong giai doan chin, hemicellulose
bi thuy phan bdi cidc enzyme nhu xyloglucan
endotransglycosylase/hydrolase (XTH), endo-B-
1,4-glucanase, lam giam d6 bén lién két, 20p phén
vao qua trinh mém hoéa. Pectin 1a nhém
polysaccharide giau acid galacturonic, tap trung chu
yéu & phién giita (middle lamella) va vach so cép,
dong vai tro nhu “chat hd” gin két cac té bao lidn ké
(Willats et al., 2001). Pectin gitip vach té bao gilr
nudc, duy tri tinh déo va anh huéng 16n dén do nhét
cta dich qua. Qua trinh bién dbi pectin, dic biét 1a
sy khtr ester cua pectin methylesterase (PME) va sy
cit mach cua polygalacturonase (PG) hay pectate
lyase (PL), la nguyén nhan chmh lam céc té bao mat
sur gén két, mo qua tré nén mém va dich bao dé thoat
ra. Nhin chung Brassinolide d hd trg 1a giam ty 1¢
kho dau mui, chidu dai kho mii trai quyt hong.
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3.8.3. Ty I¢ chiéu dai miii kho

Két qua thong ké cho thiy ty 1¢ chiéu dai mui
kho cua trai quyt hong clng duoc cai thién dang ké,
khac biét c6 y nghia thong ké ¢ muc 1%. Co su
tuong tac ¢6 ¥ nghia thong ké gitra sb lan xir ly va
chat xir Iy 1én ty 18 chiéu dai mai khé trai quyt hong
(Bang 16). Trong d6 nghiém thire xir ly Brassinolide
noéng do 1 ppm 6 2 lan phun c6 ty 18 chiéu dai mui
kho thap nhét (2,88 + 0,02%) so v6i nghiém thirc ddi
ching (41,14 + 0,01%).

Hién tuong khoé trai hay nut trdi 12 mot trong
nhing van dé nghiém trong ddi vai cac loai trai cay
nhu Iyu, vai, chanh, so ri... Nguyén nhan phan 1én
1a do cac yéu td phi sinh hoc nhu nhiét do, thiéu
nude hodc luong mua that thuong, thidu cac chit
dinh dudng nhu Ca, Zn, B,... Két qua céc thi nghiém
dd chimg minh ring viéc ap dung BRs ngoai sinh
trén qua vai va qua hong c6 mét vai trd quan trong
trong viéc ning cao gia tri thwong mai bang cach
giam ryng qua va nut qua. Brassinolide lam ting
hoat tinh cia mot sb enzyme lam mém qua nhu
pectin methylesterase (PME) va polygalacturonase
(PG) va ham lugng pectin va protopectin tan trong

Bang 16 Ty 1¢ chidu dai mui khé (%)
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nude. N6 cling lam tang ham lugng canxi trong vo
qua va giam ntt qua dang ké (Peng et al., 2004). Mit
khéc, vao giai doan trai thuin thuc dén khi chin va
thu hoach, Brassinolide da dugc ching minh 1a cé
kha ning didu chinh mirc d hoat dong cua pectin
methylesterase (PME) va polygalacturonase (PG) tir
d6 1am cho thanh té bao phan tng tét véi cac diéu
kién bét loi ctia méi truong (Qu et al., 2011). Ngoai
ra, viéc st dung Brassinolide ngoai sinh hodc biéu
hién qué mirc ciia gen thu thé Brassinolide c6 thé c6
loi cho sy tich tu va ling dong cellulose, dic biét 1a
dé bu dip luong cellulose mat di do cac tac nhan
stress phi sinh hoc gy ra (Zhang et al., 2014). Mot
sO bang ching cho thay tin hiéu Brassinolide c6 thé
khong tryc tiép quyét dinh tong ham lugng cellulose
(Schrick et al., 2012) ma c¢6 lién quan nhiéu hon dén
viéc dinh hudng tich tu microfibril cellulose thong
qua su kiém soat ctia t6 chirc vi 6ng vo ndo trong té
bao (Bashline et al.,, 2014). Tt nhiing c6 s& trén co
thé thay rang, viéc phun bd sung Brassinolide trong
giai doan trude khi thu hoach da lam giam déang ké
hién tugng kho diu mui trén trai quyt hong.

Chit xir Iy (A)

S6 1an xir 1y (B)

Trung binh cia chit xir Iy (A)

2 lan 3 1an
Brassinolide 0,5 ppm 5,459+ 0,01 4,74+ 0,01 5,09+ 0,01
Brassinolide 1 ppm 2,887+ 0,02 5,08%+ 0,02 3,989+ 0,02
Brassinolide 1,5 ppm 7,44°+ 0,01 8,44°+ 0,02 7,94°+ 0,02
Dbi chimg (nudc) 41,142+ 0,01 40,97+ 0,01 41,06+ 0,01
Trung binh cia s6 1an xir 1y (B) 14,23+ 0,02 14,812+ 0,02
F Chat xtr Iy (A) ok
F S6 lan xir Iy (B) *x
F (AxB) *k
CV (%) 2,61

Trong ciing mét cot hay hing, cdc s6 c6 chi theo sau giong nhau khéng khdc biét ¢6 y nghia thong ké qua phép thir

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

4. KET LUAN VA PE NGHI
4.1. Kétluan

Viéce xtt Iy Brassinolide ¢ néng d6 1 ppm phun 2
lan vao thoi diém 113 va 105 ngay trude thu hoach
cho két qua t6t nhat, da lam tang khdi lugng trai
(61,54 + 0,10 g). Tir d6 lam ting nang suat tong
(67,70 £ 0,11 tin/ha), dong thoi lam giam dang ké
ty 18 kho dau mui trai (6,49  0,02%), ty 1é mi kho
(5,74 = 0,02%) va ty 1¢ chiéu dai mai kho (2,88 +
0,02%). Hon nita viéc xur 1y Brassinolide & néng do
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nay gitip 1am gia ting mot s6 chi tiéu vé pham chét
cua trai (d¢ Brix thit trai: 13,47% va ty 1€ trai bi kho
dau mui: 6,49 + 0,02%).

4.2. Dé nghi

Dé khic phuc hién  twong kho dau mui trai ciing
nhu ning cao nang sut, pham cht va d6 cam quan
cia trai quyt hdéng, nha vuon co thé xir ly
Brassinolide ndng d6 1 ppm trén quyt hong 2 1an vao
thoi diém 113 va 105 ngay trudce thu hoach.
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