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TOM TAT

Nghién ctru dwoc thwe hién nham danh gia anh hwéng cla cac gbc ghép dén sinh trwéng, néng suét, chat
lwong qua va su tich Ity cadimi (Cd) cla cdy ca chua tréng trén dat 6 nhiém Cd. Thi nghiém chau trong nha lwdi stv
dung giéng ca chua bi Thay Héng lam canh ghép v&i ba gbc ghép Vimina 1, Vimina 2 va ca tim EG203 & muic &
nhiédm Cd (8 mg/kg d4t). Két qua cho thay cac gbc ghép khéng anh huéng cé y nghia dén sinh trwdng va nang suat
qua cla cay ca chua (311,8-346,6 g/cay), nhung anh hudng rd dén chat lwong qua va sw phan bd Cd trong cay. Cay
ghép trén gbc ca tim EG203 cho chét lwong qué cao nhéit (vitamin C: 22,20 mg/100g; Brix:7,30%; duong tbng s6:
4,55%) va ham lwgng Cd trong qua thap nhét (2,64 mg/kg) Két qua cho thay gbc ghep EG203 c6 kha n&ng han ché
tich Ity Cd trong qua ca chua, gép phan nang cao chét lwong va an toan thwe phdm khi tréng ca chua trén dat 6
nhiém Cd.

Tu khéa: Ca chua ghép, cadimi (Cd), gbc ghép, tich Ity Cd, chat lwong qua.

Effects of Different Rootstocks on Growth, Yield, Quality
and Cadmium Accumulation in Tomato Plants Grown in Cadmium - Contaminated Soil

ABSTRACT

This study evaluated the effects of different rootstocks on the growth, yield, fruit quality, and cadmium (Cd)
accumulation of tomato plants grown in Cd-contaminated soil. A pot experiment was conducted in a greenhouse
using cherry tomato cultivar ‘Thiy Hdng’ as the scion grafted onto three rootstocks: Vimina 1, Vimina 2, and eggplant
EG203 under a Cd contamination level of 8 mg kg'1 soil. The results showed that rootstocks did not significantly affect
plant growth or fruit yield, which ranged from 311.8 to 346.6 g/plant, but significantly influenced fruit quality and Cd
distribution in the plant. Tomatoes grafted onto eggplant rootstock EG203 showed the highest fruit quality (vitamin C:
22.20 mg/100g, Brix: 7.30%, total sugars: 4.55%) and Cd concentration in fruits was lowest in this treatment
(2.64mg kg™). These results indicate that eggplant rootstock EG203 can reduce Cd accumulation in tomato fruits
while maintaining yield and improving fruit quality, contributing to safer tomato production in Cd-contaminated soils.

Keywords: Grafted tomato, cadmium (Cd), rootstock, Cd accumulation, fruit quality.

2019). Khi tich lity trong cay, Cd gay ro6i loan
sinh 1y, tGc ché& quang hop, mat can bang dinh
dudng va stress oxy héa, lam anh hudng dén
sinh trudéng va ning suit (Benavides & cs.,

1. DAT VAN DE

O nhiém kim loai nang, dic biét 1a cadimi
(Cd), dang 1a mét trong nhiing van dé méi

truong dang quan tAm trong san xuit noéng
nghiép. Cd ¢é ddc tinh va kha ning di dong cao,
dé dudc cay trong hap thu, ti d6 xAm nhap vao
chubi thuc phdm (Alloway, 2013; Zhang & cs.,

2005; Clemens, 2006).

Ca chua (Solanum lycopersicum L.) 1a mot
trong nhiing loai rau 4n qua quan trong, c6 gia
tri dinh dudng cao nhung ciing c6 kha ning tich
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Anh hwéng clia cac gbc ghép dén sinh trwdng, nang suét, chat lwong va tich Ity cadimi clia cay ca chua tréng trén

dat 6 nhiém cadimi

lity Cd trong diéu kién dat 6 nhiém (Edelstein &
Ben-Hur, 2018). Su tich liiy Cd trong qua lam
suy giam chdt lugng, tiém &n nguy co d6i véi stic
khée con ngudi. Cadimi c6 thé tich lay lau dai
trong co thé va giy anh hudng bat lgi dén chiic
ning than va hé xuong (Zhang & cs., 2019).
Khio sat tai cac vung san xuit ca chua xung
quanh khu vuc cong nghiép é Bangladesh da ghi
nhan tinh trang 6 nhiém Cd trong dat canh tac
va qua ca chua, cho thay nguy co 6 nhiém Cd
trong san xuit ca chua (Rahman & cs., 2022).

Trong nhiing nam gan day, ky thuat ghép
cay da dudc ting dung rong rii trong san xuit
rau nhim nang cao kha nang chéng chiu cua
cdy trong d6i véi diéu kién bat 1oi. Viéc st dung
gbc ghép thich hop c¢6 thé gitp ting kha ning
hap thu nuéc va dinh dudng, cai thién sinh
truéng, nang cao niang suit (Lee & cs., 2010;
Schwarz & cs.,2010) va han ché su van chuyén
Cd tit ré 1én cac bo phan trén mét dat, gép phan
giam tich liay Cd trong san phdm thu hoach
(Arao & cs., 2008; Savvas & cs., 2010). Cac
nghién ctiu gan day cho thdy géc ghép c6 thé
diéu tiét qua trinh hap thu va phan bs Cd trong
cdy théng qua cac co ché sinh 1y va phan ti (Sun
& cs., 2025).

Tai Viét Nam, cong b lién quan dén su tich
lity Cd trén cay ca chua con han ché. Nghién
ctiu vé ca chua ghép chu yéu tap trung vao kha
néng chéng chiu bénh, sinh truéng va ning suit
(Dao Thi Thanh Huyén & Bui Xuan Héng, 2022;
Ng6 Thi Hanh & cs., 2022). Tuy nhién, anh
hudng cta goc ghép dén qua trinh hap thu, van
chuyén va tich lay Cd trong cdy, dic biét la
trong qua, van con it dugc nghién ctu.

Trong béi canh yéu cdu bdo ddm an toan
thuc phdm ngay cang dudc quan tam, viéc
nghién ctiu cac bién phap giam tich liiy Cd ngay
tit giai doan san xuét c6 ¥ nghia khoa hoc va
thuc tién. Nhiéu nghién ctu di st dung mo
hinh d4t duge bd sung Cd nhim tao diéu kién 6
nhiém c6 kiém soat dé danh gia anh hudng cta
Cd va hiéu qua cta giai phap han ché sy tich
lity Cd trong cdy trong. Trén cd sé d6, nghién
ctiu nay dude thuc hién nhidm danh gia anh
hudng ctia géc ghép dén sinh trudng, ning suat,
chat lugng qua va kha ning tich lily Cd cta cay
ca chua trong trén dat 6 nhiém Cd, gép phan
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cung cap cd s6 khoa hoc cho viéc lua chon goc
ghép pht hdp nham han ché tich liy Cd trong
qua ca chua va ning cao an toan thuc pham.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu

Cay ca chua bi Thiy Hong dudc st dung
lam canh ghép, két hgp véi ba loai géc ghép gdom
ca chua Vimina 1, ca chua Vimina 2 va ca
tim EG203.

D4t thi nghiém 14 dat phu sa trung tinh
thudc hé théng song Hoéng, duge thu thap tai
khu vuc Gia Lam, Ha Noi. D4t c6 thanh phan
c6 gi6i thit trung binh (21% sét; 60,2% limon
va 18,8% cat). Dat c6 phan tng it chua
(pHgq = 6,4) va dung tich trao d6i cation (CEC)
dat 19,3 meq/100g. Ham ludng chat hiiu co
(OM) 1a 2,6%; dam téng s6 (N,) l1a 0,15%; lan
tong s6 (P,05.) 1a 0,19% va kali tong s6 la
(K,0,) 1,9%. Ham lugng Cd t6éng sé ban dau
trong dat 12 0,001 mg/kg.

P4t 6 nhiém Cd dudc tao bing cach bd sung
va tron Cd(NO,),.4H,0 vao dat da phoi kho,
nghién nhd va sang qua rdy 2mm. Mdi chau
chita Tkg d4t khé dude bd sung 154mg
Cd(NO,),.4H,0 hoa tan trong nudc cat va u
trong 10 ngay trudc khi trong. Trong suét thi
nghiém, cdy dudc tuéi bang nudc sach (khéng
phat hién Cd) va d6 4m d&t duge duy tri 6 mc
70-80% stic chtta 4m dong rudng.

2.2. Phuong phap nghién ctu

2.2.1. Bé'tri thi nghiém

Thi nghiém dudc tién hanh trong nha luéi
caa Khoa Tai nguyén va Méi truong, Hoc vién
Néng nghiép Viét Nam tit thang 01 dén thang 7
nam 2025. Thi nghiém duge bS tri theo kidu
khoi ngAu nhién hoan chinh (RCBD) gom 4 céng
thiic, mdi cong thiic gom 9 chau (1 cay/chau), véi
3 l1an nhéc lai, mdi 1an 3 chau. M6i chau 1a mot
don vi thi nghiém.

CAc cong thiic thi nghiém gom:

CT1: Ca chua bi Thiy Héng khong ghép
(d61 chtng)

CT2: Thiay Hoéng ghép trén géc ca chua
Vimina 1
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CT3: Thiuy Hoéng ghép trén géc ca chua
Vimina 2

CT4: Thiy Hoéng ghép trén goc ca tim EG203

Sau khi vé&t ghép lién hoan toan, mdi cay
dudc trong vao mot bau kich thuée 40 x 25cm,
chiia 7Tkg dat kho da xt 1y 6 nhiém Cd. Khoang
cach dat bau 1a 40 x 60cm (cay x hang).

Phan bén dude ap dung theo quy trinh cta
Sé Néng nghiép va Phat trién Néng thén Ha
Nb6i (Quyét dinh 2993/QD-SNN, 2016). Ludng
phan bén cho mdi chau gém 3,06g uré; 5,10g
supe lan; 3,06g KCI va 14,28¢ NPK (5-10-3).
Toan bd lugng phan duge chia thanh mot lan
bén 16t va bon 1an bén thiic.

2.2.2. Phuong phap 14y mau

MAau dat dugc 14y theo tiéu chuidn TCVN
7538-2:2005 (ISO 10381-2:2002) va xt ly theo
TCVN 6647:2007 (ISO 11464:2006). Dat dugc
14y béng khoan & d¢ sdu 20cm tinh tit mat bau.

MAu cay dudc thu theo TCVN 9016:2011,
rtia sach, sdy ¢ 75°C dén khéi lugng khong d6i,
nghién nhé va tron déu trudc khi phan tich.
MAu ré, than va la dugc thu vao cudi vu, miu
qua dugc thu sau méi 1an thu hoach.

2.2.3. Phuong phap phan tich

Ham lugng Cd trong mau cay dudc xac dinh
béng phuong phap pha miu axit nitric trong 16 vi
séng. Cu thé, 0,2g miu kho dude xi 1y véi 8ml
HNO, va gia nhiét dén 180°C. Dung dich sau pha
mau duge dinh mic 50ml, loc qua mang 0,45um
va do bang hé thong ICP-MS NexION 2000.

Ham ludng Cd trong dat dugc xac dinh theo
TCVN 6496B:2009.

- Chit ran hoa tan (Brix): do bing khtc xa
ké& k§ thuat s6 ATAGO theo TCVN 7771:2007

- Axit hitu cd téng s6: Xac dinh bang
phuong phap chuén dé dién thé theo TCVN
5483:2007

- Vitamin C: TCVN 6427-2:1998

- Pudng téng s6: TCVN 4594-88

- Chat kho: TCVN 5366 - 91

Hé s6 van chuyén Cd (TF) dugc tinh theo
cac cong thic:

TF_fruit = Cd_qua/Cd_ré

2.2.4. Theo déi cac chi tiéu

Chiéu cao cay (cm) dudgc do ti géc dén dinh
sinh trudng bing thuéc day; duong kinh than
(cm) dudc do bang thuée ciap Vernier caliper.

Ham lugng diép luc (Chi s6 SPAD) dudgc do
bing may do Chlorophyll meter SPAD - 502
Plus (Konica Minolta).

Khéi lugng ctia qua (g) dude xac dinh bing
can ky thuat (+ 0,1g) sau mdi lan thu hoach.

Ning suét ca thé (g/cay) dude tinh bing tdng
khoi lugng qua thu trén méi cdy. Khéi lugng
trung binh qua (g/qua) dudge tinh theo cong thic:

Téng khoi
lugng qua

Khéi lugng trung binh qua = - ——
Tong s6 qua

2.2.5. Xir Iy s6 lidu

S6 liéu duge téng hop bang Microsoft Excel
va phan tich phuong sai (ANOVA) bang phan
mém SPSS 22.0. Su khac biét gitia cac nghiém
thiic duge danh gia bang phép thi Tukey HSD &
mtc ¥ nghia 5%.

3. KET QUA VA THAO LUAN

3.1. Anh hudng ctia géc ghép dén cac chi
tiéu sinh trudéng cua ciy ca chua trong
trén dat 6 nhiém Cd

Két qua nghién ctu cho thay cac chi tiéu sinh
trudng va chi s SPAD cua cay ca chua trong trén
dat 6 nhiém Cd (8 mg/kg) khong c6 su khac biét
c6 y nghia théng ké gifia cac cong thic (P >0,05).
Cac chi tiéu sinh trudng nhu SPAD, chiéu cao
cdy, khéi lugng than tuoi va dudng kinh than chi
dao déng nhe giiia cic nghiém thtic. Chiéu cao
cay dat tir 210,22 dén 225,56cm, trong d6 CT3 c6
xu huéng cao hon. Khéi lugng than tuoci bién dong
ti 500,0 dén 592,0g, véi gia tri cao nhat ghi nhan
¢ CT1. Duong kinh than (0,93-1,02cm) va chi s
SPAD (55,33-56,68) tuong d6i 6n dinh gifia cac
cong thiic. K&t qua nay phu hop véi cac nghién
ciu gan day cho thay trong diéu kién 6 nhiém Cd
d miic nhe hoic trung binh, sy tich liiy Cd trong
cay ca chua c6 thé khéac nhau gitia cac giong hodc
t6 hop ghép nhung chua lam giam dang ké sinh
trudng cua cdy ma chu yéu anh hudng dén qua
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trinh h&p thu va van chuyén kim loai trong ciy
(Marques & cs., 2023).

3.2. Anh huéng ctia goc ghép dén nang suat
ca thé cua ca chua tréng trén dat 6 nhiém

Két qua thi nghiém cho thay ning suat qua
cta ciy ca chua bi Thiay Héng dao dong tit 311,8
dén 346,6 g/cay. Trong d6 cong thic CT3 c6 gia
tri cao nhat, tiép theo 1a CT1 va CT2, trong khi
CT4 c6 gia tri thap nhat. Tuy nhién, su khac
biét gitia cac cong thiic khong dat mic y nghia
thong ké theo phép thi Tukey HSD (P >0,05).
Diéu nay cho thdy trong diéu kién dat 6 nhiém
Cd 6 miic 8 mg/kg, viéc st dung céc gdoc ghép
khac nhau khéng lam thay d6i dang ké ning
suit qua cua cay ca chua bi Thiy Hong.

Két qua nay phu hdp véi két qua theo doi
cac chi tiéu sinh trudng truée d6, khi cac cong
thiic ghép khéng tao ra su khac biét dang ké vé
SPAD, chiéu cao cay, khoi lugng than tuoi va
dudng kinh than. Sinh trudng sinh dudng 6n
dinh gitta cac t6 hop ghép c6 thé 1a mét trong

nhiing nguyén nhan dan dén su tuong déng vé
ning suat qua. Trong nhiéu nghién ctu vé ca
chua ghép, ning suit thudng c6 méi lién hé chat
ché v6i su phat trién sinh dudng va kha ning
hap thu nuéc, dinh dudng cua hé ré; do dé khi
cac chi tiéu sinh trudng khoéng cé su khac biét
dang ké thi ning suét cing it bién ddng gitia cac
nghiém thic (Savvas & cs., 2010).

Cac nghién ctiu gan day cho thay géc ghép
¢6 thé anh hudng dén phan tng caa ciy ca chua
dé6i véi doc tinh kim loai néng théng qua viéc
diéu ti€t qua trinh hap thu va van chuyén Cd
trong cdy. Nghién ctiu cia Marques & cs. (2023)
cho thdy su tuong tac gitia géc ghép va chéi
ghép c6 thé lam thay déi phan tng sinh 1y cta
cdy ca chua duéi diéu kién 6 nhiém Cd, dic biét
lién quan dén kha ning hap thu va phan bs Cd
trong cac moé thuc vat. Tuy nhién, anh hudng
cua gbéc ghép dén sinh trudng va niang suit
khéng phai lic nao ciing rod rét, dic biét khi mic
d6 6 nhiém Cd chua du cao dé gay doc dén
nghiém trong dén sinh trudng.

Bang 1. Anh hudng ctia géc ghép dén sinh trudng va chi s6 SPAD ctia ca chua

Cong thirc Chiéu cao cay (cm) Khéi lwong than tuoi (g/cay) BPuwdng kinh than (cm) SPAD
CT1 222,222 +10,14 592,02 + 53,2 0,992 + 0,03 55,332+ 0,93
CT2 211,112+ 4,47 500,02 + 56,1 0,972 £ 0,03 56,472+ 1,24
CT3 225,562 + 7,43 516,252 + 32,5 0,932+ 0,03 56,682 + 0,79
CT4 210,222 + 8,7 533,892 + 36,7 1,022+ 0,03 56,262 + 1,05
CV (%) 13,8 10,1 6,4

Ghi chi: Gia tri dugc trinh bay dudi dang Trung binh # sai s6 chuédn (SE), n = 9; Céc chii cai gidng nhau trong
cung mot cot biu thi su khéc biét khéng cé y nghia théng ké theo phép thi Tukey HSD (P >0,05).

Bang 2. Anh hudng ctia géc ghép

dén nang suit cua cay ca chua

Cong thire

Khéi lwgng qua (g/cay)

cT1
CT2
cT3
cT4
CV (%)

330,72+ 15,2
321,92+ 13,8
346,62+ 18,1
311,82+ 16,5
18,7

Ghi chu: Gia tri duge trinh bay dudi dang Trung binh
+ sai s6 chudn (SE), n = 9; Céc chii cdi giéng nhau trong

cung mot cot biéu thi su khéc biét khong c6 y nghia thong
ké theo phép thit Tukey HSD (P >0,05).
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Bang 3. Anh hudng ctia géc ghép dén khéi lugng,
kich thuéc va chi s6 hinh dang qua ca chua

Cong thirc Khéi lwong (g/qua) BPuwong kinh (cm) Chiéu cao (cm) Chi s6 hinh dang
CT1 9,032 £ 0,41 2,162 £ 0,06 3,102 £ 0,05 1,442 + 0,03
CT2 9,262 + 0,33 2,192+ 0,04 3,172+ 0,04 1,452 + 0,02
CT3 8,562 + 0,43 2,142 + 0,06 3,082+ 0,05 1,442 + 0,02
CT4 7,922 + 0,36 2,072 £ 0,06 3,052 £ 0,04 1,472+ 0,03
CV (%) 96 57 45 31

Ghi chi: Gia tri dugc trinh bay dudi dang Trung binh + sai s6 chudn (SE), n = 9; Céc chii cai gidng nhau trong

2 A

cung mot cot biéu thi khéng cé su khac biét c6 y nghia thong ké theo phép thit Tukey HSD (P >0,05); Chi s6 hinh

dang qua = chiéu cao qua/duong kinh qua.

Bang 4. Anh hudng ctia cac coéng thitc ghép dén mot s6 chi tiéu chit lugng qua ca chua

Céng thiee  Vitamin C (mg/100g) Brix (%) Chét kho (%) Axit (%) DPuwong tdng sb (%)
CT1 19,04c £ 0,11 6,80c + 0,06 7,52¢+ 0,10 0,600vr + 0,009 3,47¢+ 0,07
CT2 21,362 + 0,20 6,50d + 0,06 7,254 £ 0,09 0,516¢ + 0,007 3,314+ 0,06
CT3 20,55b + 0,20 6,950 + 0,06 7,73+ 0,10 0,6162 + 0,009 3,78>+ 0,07
CT4 22,202+ 0,17 7,302 + 0,06 8,132+ 0,10 0,6132 + 0,007 4,552 + 0,09

CV (%) 2,6 2.1 25 31 2.8

Ghi chi: Gia tri dugc trinh bay dudi dang Trung binh *+ sai s6 chuan (SE), n = 3; Céc chit cai khdc nhau trong
cung mot cit biéu thi su khac biét c6 y nghia thong ké theo phép thi Tukey HSD (P <0,05).

Nhin chung, két qua cta nghién c@u nay
cho thay mic du cac goc ghép khac nhau khéng
tao ra su khac biét dang ké vé sinh trudng va
ning suit cla cay ca chua trong diéu kién dat 6
nhiém Cd 6 mtic 8 mg/kg. Nhung su khac biét vé
dac diém sinh 1y va hé ré caa cac goc ghép c6 thé
anh hudng dén qua trinh hap thu va tich liy Cd
trong cay. Do d6, khi danh gia hiéu qua cta cac
goc ghép trong diéu kién 6 nhiém Cd, cdn xem
xét dong thdi ca chi tiéu sinh trudng, ning suit
va ham lugng Cd tich liiy trong qua, nham dam
bao hiéu qua san xudt va an toan thuc pham.

3.3. Anh hudng cta géc ghép dén khéi
lugng va hinh dang qua ca chua

Két qua & bang 3 cho thay, cac goc ghép
khong anh hudng c6 y nghia théng ké dén khoi
lugng trung binh qua, kich thuéc qua va chi s
hinh dang qua ctia ca chua bi Thiy Hong
(P >0,05). Khéi lugng trung binh qua dao dong ti
7,92 dén 9,26g, trong khi duong kinh va chiéu
cao qua lan lugt nam trong khoang 2,07-2,19cm
va 3,05-3,17cm; chi s6 hinh dang qua dao dong tu

1,44 dén 1,47 cho thay, hinh dang qua gifia cac
cong thtic tuong tu nhau. Két qua nay phu hop
véi cac nghién ctiu truée day, cho thay goc ghép
thudng khong anh hudng dang ké dén hinh thai
qua ca chua, méc du tac dong nay cé thé thay doi
tiy thudc vao t6 hgp ghép va diéu kién canh tac
(Schwarz & cs., 2010; Rouphael & cs., 2018).

3.4. Anh huéng ctia géc ghép dén chi tiéu
chat lugng cia qua ca chua

Két qua phan tich tai bang 4 cho thay, cac
cong thic ghép c6 anh hudéng dén ham lugng
vitamin C, Brix, chét kho, axit va dudng téng s6
trong qua ca chua bi Thiy Héng. Ham lugng
vitamin C trong qua dao dong tu 19,04 dén
22,20 mg/100g, trong d6 CT4 (cay ghép trén goc
ca tim EG203) dat gia tri cao nhit, trong khi
CT1 (cay tu sinh, khong ghép) c6 gia tri thap
hon. Vitamin C 12 mét trong nhiing chi tiéu
quan trong phan 4nh gii tri dinh dudng va kha
ning chdng oxy héa ctia qua ca chua. Su gia
tang ham lugng vitamin C 6 cac cong thiic ghép
cho thdy géc ghép c6 thé anh hudng dén qua
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trinh téng hop va tich liy cac hgp chét chéng
oxy héa trong qua théng qua viéc cai thién kha
ning hap thu dinh dudng va diéu hoa hoat déng
sinh 1y cta cay (Rouphael & cs., 2018). Cac
nghién ctiu gn day cling cho thay viéc ghép ca
chua trén cac géc ghép thuodc chi Solanum c6 thé
lam téng ham lugng vitamin C va cic hop chat
chéng oxy héa trong qua do cai thién trang thai
sinh 1y va hiéu qua quang hgp cta cdy ghép
(Kyriacou & cs., 2017).

D6i véi ham lugng chat rén hoa tan (Brix),
gi4 tri dao dong ti 6,50 dén 7,30%, trong d6 CT4
dat gia tri cao nhat. Do Brix 1a chi tiéu phan
anh téng lugng cac chit hoa tan trong qua, chu
yéu la duong va cac hdp chat hifu co hoa tan
khac. Gia tri Brix 6 CT4 cao hon cho thay qua ca
chua tit cAy dugc ghép trén goc ca tim EG203 c6
xu hudéng ngot va ddm vi hon so v6i cac cong
thiic con lai.

Tuong tu, ham luong chat khé ctia qua
trong cac cong thiic dao dong tiu 7,25 dén 8,13%,
trong d6 CT4 cting dat gia tri cao nhit. Ham
Iugng chat kho cao thudng lién quan dén su tich
ltiy carbohydrate va cac hgp chat hiiu co trong
qua, chi tiéu nay gép phén cai thién chat lugng
cam quan va gia tri dinh dudng ctia san pham.
Nhiéu nghién ctiu da chi ra ring géc ghép cé thé
lam téng tich liiy carbohydrate trong qua théng
qua viéc cai thién hiéu qua quang hdp va van
chuyén céc san phdm quang hop trong cay
(Schwarz & cs., 2010; Kyriacou & cs., 2023).

Ham lugng axit hiiu co trong qua ca chua bi
Thiy Hong & cac cong thiic goc ghép khac nhau
dao dong tit 0,516 dén 0,616%, thap nhat 6 CT2,
tiép dén CT1 va cao nhat 6 CT3 va CT4; trong d6
CT3 va CT4 khong khéac biét c6 y nghia thong ké.
Axit hiiu co cung véi dudng hoa tan 1a hai yéu t&
quan trong quyét dinh vi chua ngot dic trung
cia qua ca chua. Trong thi nghiém nay, su két
hop gitia ham lugng dudng téng s6 cao va ham
lugng axit & mic trung binh ¢ CT4 c¢6 thé gop
phén tao nén huong vi can déi hon so véi cac cong
thiic khac. D6i véi duong tong s6, gia tri dao dong
tu 3,31 dén 4,55%, trong d6 & CT4 c6 gia tri cao
hon c6 y nghia théng ké so véi cic cong thiic con
lai. Ham lugng ducng trong qua ca chua cao hon
phan anh goc ghép ca tim cé kha ning tich liy
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carbohydrate t6t hon trong qua so véi cac goc
ghép con lai trong thi nghiém, dong thoi gép
phin nang cao chit luong cam quan cta san
phadm. Su gia ting cac chi tiéu Brix, chat khé va
dudng téng s6 & CT4 c6 thé lién quan dén dic
diém sinh Iy ctia goc ghép ca tim EG203. Goc
ghép nay thuong c6 hé ré phat trién manh va
kha nang hap thu nuéc, khoang dinh dudng hiéu
qua hon, ti d6 gitp ting cudng hoat dong quang
hop cta bd la va thic ddy qua trinh téng hop
carbohydrate trong ciy. Cac san phdm quang
hgp sau d6 duge van chuyén thong qua hé théng
mach libe tit 14 dén qua, din dén su gia tang tich
liy duong va chat rdn hoa tan trong qua. Ngoai
ra, gbc ghép con c6 thé anh hudng dén moi quan
hé ngudn - ndi tiéu thu gitta 14 va qua, lam ting
hiéu qua van chuyén va phan bd cic san phim
quang hdp trong cdy ghép, qua d6 gép phan cai
thién ham lugng chit rdn hoa tan va chat lugng
qua (Marques & cs., 2023).

Trong diéu kién thi nghiém, méic du cac
cong thic ghép khong tao ra sy khac biét cé y
nghia thong ké vé nang suit qua, nhung ching
¢6 thé anh hudng rd rét dén mot s6 chi tiéu chat
lugng qud. Dic biét, viéc st dung godc ghép ca
tim EG203 (CT4) c6 xu huéng cai thién ham
lugng vitamin C, Brix, ch4t kho va dudng tong
s0 trong qua so véi cdy tu sinh. Diéu nay cho
thay viéc lua chon g6c ghép phu hop khong chi
gitip cay thich nghi t6t hon véi diéu kién dat 6
nhiém Cd, ma con gép phan nang cao gia tri
dinh dudng va chat lugng cdm quan cia qua ca
chua. Két qua nay phu hgp véi nhiéu nghién
ctiu trudc day cho thdy ghép cay thuong cai
thién chat lugng qua nhiéu hon so véi anh
hudng dén niang sudt tong thé (Schwarz & cs.,
2010; Rouphael & cs., 2021).

3.5. Anh huéng ctia géc ghép dén sy tich
liily Cadimi ctia ca chua

Mic du cac goc ghép khong lam thay d6i rd
rét cac dic diém hinh thai va khoi luong qua ca
chua bi nhu ké&t qua 6 trén, nhung su khac biét
vé kha nang tich liy va phan bs Cd trong cac bd
phan cta cdy ca chua c6 thé 1a yéu t6 quan
trong quyét dinh chat lugng va d6 an toan cua
san pham.
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Bang 5. Anh hudng cua gbéc ghép dén sy tich lily Cadimi ctia ca chua (Pon vi: mg/kg)

Cong thire Ré Géc Than La Qua TF
CT1 91,04% + 2,73 9,07°+ 0,27 9,07% £ 0,27 35,89% + 1,08 3,05% £ 0,09 0,03
CT2 37,98°+ 1,14 16,88 + 0,51 7,21°+0,22 33,85% + 1,02 2,99% + 0,09 0,08
CT3 48,56" + 1,46 14,85° + 0,45 6,77°+ 0,20 22,17° + 0,67 2,99% + 0,09 0,06
CT4 46,84° + 1,41 12,58 + 0,38 5,18°+0,16 25,66" + 0,77 2,64" 0,08 0,06
CV (%) 3,12 3,05 3,48 2,98 3,21

Ghi chu: Gia tri duge trinh bay dudi dang Trung binh + sai s6 chuan (SE), n = 3; Céc chii cai khac nhau trong
cung mot cét biu thi su khéc biét c6 y nghia théng ké theo phép thi Tukey HSD (P <0,05).

Két qua tai bang 5 cho thay, ham lugng Cd
c6 su khac biét rd rét gitia cac bd phan cua cay
ca chua va gitta cac cong thic ghép. Nhin chung,
Cd dugc tich liiy cao nhat & phan ré, sau d6 1a 1a
va thdp nhat 6 qua. Cong thic khéng ghép
(CT1) c¢6 ham lugng Cd 6 ré cao nhat
(91,04 mg/kg), trong khi cac cong thic ghép, dic
biét 14 CT2 (géc Viminal: 37,98 mg/kg) va CT3
(Vimina2: 48,56 mg/kg), giam dang ké. Xu
huéng tuong tu cling ghi nhan 6 cac bo phan
trén mét dat, cho thay goc ghép cé vai tré quan
trong trong viéc han ché& van chuyén Cd trong
cay. Dang chu y, 6 qua CT4 (gbc ca tim EG203)
¢6 ham lugng Cd thap nhit (2,64 mg/kg), thap
hon ¢6 ¥ nghia so véi CT1 (3,05 mg/kg), cho thaiy
hiéu qué ctia géc ghép nay trong viéc gidm tich
lity Cd & phan thu hoach. Gia tri TF dao déng ti
0,03 dén 0,08 va déu nhd hon 1, cho thay su van
chuyén Cd tit ré& 1én qua bi han ché manh va
phéan 16n Cd dugc giti lai ¢ hé ré. K&t qua nay
phtu hdp v6i nhiéu nghién ctu truée day cho
thay Cd thuong tich lity cht y&u 6 ré va chi mot
phan nhé dude van chuyén 1én céc co quan phia
trén cua cay (Arao & cs., 2008).

Su khac biét vé ham lugng Cd gifia cac cong
thic c6 thé lién quan dén dac tinh sinh 1y va kha
nang hap thu kim loai ning cta ting goc ghép.
Mot s6 nghién ctu cho thdy viéc st dung géc
ghép thich hgp c6 thé lam giam su hap thu hoic
han ché& sy van chuyén Cd tit r& 1én than va qua
thong qua céc co ché nhu c¢6 dinh Cd trong thanh
t&€ bao ré hoac co6 lap Cd trong khong bao
(Rouphael & cs., 2018; Kyriacou & cs., 2023).
Trong nghién ctu nay, CT4 c¢6 ham lugng Cd
trong qua thip nhat, cho thay goc ghép & cong
thitc nay c6 thé gép phan han ché sy tich liy Cd

d co quan thu hoach. Két qua nay tuong tu véi
cac nghién ciiu trude day cho thiy viéc ghép cay
trén mot s6 goc ghép thudce ho ca c6 thé lam giam
dang ké ham lugng Cd trong cac cd quan trén
mat dat cia cay trong (Nawaz & cs., 2016).

Két qua 6 bang 5 cho thay gbc ghép, dic
biét 1a gbc ca tim EG203, c6 thé déng vai trd
nhu mot “hang rao sinh 1y”, gép phan han ché
st van chuyén Cd ti ré 1én cic co quan phia
trén ctia cay. Thay vi dé r& hap thu 6 at kim loai
nang nhu cay ca chua tu sinh (CT1), hé ré cua
goc ghép diéu tiét viéc hap thu Cd 6 mic via
phai hon (46,84 mg/kg  ré) va gitt mot lugng 16n
tai phan goc (12,58 mg/kg). T d6, han ché téi
da viéc van chuyén doc chit nay 1én than, 1a va
qua. Day 1a mot huéng tiép can rat c6 gia tri
thuc tién trong canh tac noéng nghiép an toan
trén ving dat cé nguy cd 6 nhiém kim loai ning.

4. KET LUAN

(1) Trong diéu kién dat 6 nhiém Cd & mtc
8 mg/kg, viéc st dung cac goc ghép Vimina 1,
Vimina 2 vd EG203 khong anh hudng dang ké
dén sinh trudng va niang suat cua cay ca chua bi
Thiy Héng. Tuy nhién, cac goc ghép c6 anh
hudng d&n mot s chi tidu chat lugng qua. Trong
dé6, cay ghép trén goc ca tim EG203 (CT4) cho
qué c6 ham lugng vitamin C dat 22,20 mg/100g,
d6 Brix dat 7,30%, chat kho dat 8,13% va duong
tong s6 dat 4,55%, cao hon so véi cdy khong
ghép (CT1).

(2) Cac goc ghép c6 anh hudng dén kha
néang tich lay Cd trong cly ca chua bi Thuy
Héng. Trong d6, cay ghép trén goc ca tim EG203
(CT4) c6 ham lugng Cd trong qua thap nhit
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(2,64 mg/kg chat kho), giam 13,4% so véi cay
khong ghép (3,05 mg/kg chat kho). K&t qua cho
thay goc ghép EG203 c6 tiém nang han ché van
chuyén Cd ti ré 1én qua, gép phan giam tich lay
Cd trong qua ca chua tréng trén dat 6 nhiém.

LOI CAM ON

Nghién ctiu nay dudc hd trg mot phan kinh
phi tit dé tai cdp Hoc vién “Nghién ciu su tich
lity Cd cta cAy ca chua ghép trong trén dat 6
nhiém (MS:T2025-03-9), Hoc vién Nong nghiép
Viét Nam.

TAI LIEU THAM KHAO

Alloway B.J. (Ed.). (2013). Heavy metals in soils:
Trace metals and metalloids in soils and their
bioavailability (3rd ed.). Springer.

Arao T., Takeda H. & Nishihara E. (2008). Reduction
of cadmium translocation from roots to shoots in
eggplant (Solanum melongena) by grafting onto
Solanum torvum rootstock. Soil Science and Plant
Nutrition. 54(4): 555-559.
https://doi.org/10.1111/j.1747-0765.2008.00269.x.

Benavides M.P., Gallego S.M. & Tomaro M.L. (2005).
Cadmium toxicity in plants. Brazilian Journal of
Plant Physiology. 17(1): 21-34.
doi.org/10.1590/S1677-04202005000100003

Clemens S. (2006). Toxic metal accumulation,
responses to exposure and mechanisms of
tolerance in plants. Biochimie. 88(11): 1707-1719.
https://doi.org/10.1016/j.biochi.2006.07.003.

Edelstein M. & Ben-Hur M. (2018). Heavy metals and
metalloids: Sources, risks and strategies to reduce
their accumulation in horticultural crops. Scientia
Horticulturae. 234: 431-444.
https://doi.org/10.1016/j.scienta.2017.12.039.

Kyriacou M.C., Rouphael Y., Colla G., Zrenner R. &
Schwarz D. (2017). Vegetable grafting: The
implications of a growing agronomic imperative
for vegetable fruit quality and nutritive value.
Frontiers in  Plant  Science. 8: 741
https://doi.org/10.3389/fpls.2017.00741.

Lee J.M., Kubota C., Tsao S.J., Bie Z., Hoyos-Echevarria
P., Morra L. & Oda M. (2010). Current status of
vegetable grafting: Diffusion, grafting techniques,
automation. Scientia Horticulturae. 127(2): 93-105.
doi.org/10.1016/j.scienta.2010.08.003.

Marques D.N., Nogueira M.L., Gaziola S.A., Batagin-
Piotto K.D., Freitas N.C., Alcantara B.K., Paiva
L.V., Mason C., Piotto F.A. & Azevedo R.A.

1262

(2023). New insights into cadmium tolerance and
accumulation in tomato: Dissecting root and shoot
responses  using  cross-genotype  grafting.
Environmental Research. 216(Part 2): 114577.
https://doi.org/10.1016/j.envres.2022.114577.

Nawaz M.A., Imtiaz M., Kong Q., Cheng F., Ahmed
W., Huang Y. & Bie Z. (2016). Grafting: A
technique to modify ion accumulation in
horticultural crops. Frontiers in Plant Science. 7:
1457. https://doi.org/10.3389/fpls.2016.01457.

Nguyen T.N.D., Vu K.T., Nguyen T.H.N., Nguyen
T.P., Pham N.K., Nguyen T.G., Rumanzi M.S. &
Nguyen L.V. (2024). Effects of biochar and rice
straw application on rice (Oryza sativa L.) growth,
yield, and cadmium accumulation in contaminated
soil. Vegetos. 37(1): 404-411.
https://doi.org/10.1007/s42535-023-00604-6.

Rahman M.M., Tareq S.M., Bhuiyan M.S.l., Akand
M.S.H. & Shamsuzzaman S.M. (2022). Cadmium
content in soil and tomato (Lycopersicon
esculentum Miller) around industrial areas of
Bangladesh. Bangladesh Journal of Botany. 51(4):
729-736. https://doi.org/10.3329/bjh.v51i4.63492.

Rouphael Y., Kyriacou M.C. & Colla G. (2018).
Vegetable grafting: A toolbox for securing yield
stability under multiple stress conditions. Frontiers
in Plant Science. 8: 2255.
https://doi.org/10.3389/fpls.2017.02255.

Savvas D., Colla G., Rouphael Y. & Schwarz D.
(2010). Amelioration of heavy metal and nutrient
stress in fruit vegetables by grafting. Scientia
Horticulturae. 127(2): 156-161.
https://doi.org/10.1016/j.scienta.2010.09.011.

Schwarz D., Rouphael Y., Colla G. & Venema J.H.
(2010). Grafting as a tool to improve tolerance of
vegetables to abiotic stresses: Thermal stress, water
stress and organic  pollutants.  Scientia
Horticulturae. 127(2): 162-171.
https://doi.org/10.1016/j.scienta.2010.09.016

Sun N., Zhu F., Sun L., Zou G. & Li H. (2025).
Grafting on rootstocks with low Cd accumulating

potential: A green technology in vegetable
production.  Environmental  Technology &
Innovation. 38: 104077.

https://doi.org/10.1016/j.eti.2025.104077

Vu K.T., Dinh Thi Lan P., Nguyen N T.H. & Thanh
H.N. (2022). Cadmium immobilization in rice-
paddy soil with biochar additive. Journal of
Ecological Engineering, 23(4): 85-95.
https://doi.org/10.12911/22998993/146331.

Zhang X., Zhong T., Liu L. & Ouyang X. (2019).
Impact of soil heavy metal pollution on food safety
in China. PLoS ONE. 14(8): €0221326.
https://doi.org/10.1371/journal.pone.0221326.


https://doi.org/10.1111/j.1747-0765.2008.00269.x
https://doi.org/10.1590/S1677-04202005000100003
https://doi.org/10.1016/j.biochi.2006.07.003
https://doi.org/10.1016/j.scienta.2017.12.039
https://doi.org/10.3389/fpls.2017.00741
https://doi.org/10.1016/j.scienta.2010.08.003
https://doi.org/10.1016/j.envres.2022.114577
https://doi.org/10.3389/fpls.2016.01457
https://doi.org/10.1007/s42535-023-00604-6
https://doi.org/10.3329/bjb.v51i4.63492
https://doi.org/10.3389/fpls.2017.02255
https://doi.org/10.1016/j.scienta.2010.09.011
https://doi.org/10.1016/j.scienta.2010.09.016
https://doi.org/10.1016/j.eti.2025.104077
https://doi.org/10.12911/22998993/146331
https://doi.org/10.1371/journal.pone.0221326

