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TOM TAT

Nghién ctru thyc hién nham nham xac dinh dugc n6ng d6 dung dich hat carbon nano dén sinh
truong, phat trién cta ciy xa lach. Thi nghiém gém 8 cong thirc dwoc bé tri theo khdi hoan toan ngiu
nhién vé6i ba 1an nhéc lai, mdi 1an nhic lai gdm 10 chau. Cac cong thic bao gdm khéng st dung phan
bon va dung dich hat carbon nano, chi phén chuéng va phan chuéng két hop véi dung dich hat carbon
nano v6i nong d¢ khac nhau (10 - 60 ppm). Két qua cho thay bd sung dung dich hat carbon nano véi
ndng do 1a 60 ppm la t6t nhat ddi véi sinh trudng, phat trién va nang suét cua rau xa. Trong do6, thoi
gian tu trong dén thu hoach (31 ngay), chidu cao (18,97 cm), so la (18,63 1a), duong kinh tan (19,44
cm), chiéu dai 14 (14,60 cm), chidu rong 14 (10,99 cm), ning sudt sinh vat hoc (138,93 g/chau), nang
suét kinh té (105, 90 g/chéu) cao hon cac nghiém thirc khac. Sinh vét géy hai khong anh huong nhiéu
dén cay xa lach trong trong chu. Trong do, sdu khoang, bo dua, bénh chét cay con, bénh thdi nhiin,
bénh sung ré va ¢ sén xuat hién véi tan suat xuat hién < 5% Dung dich hat carbon nano con anh huong
t6t dén hop chét kho va pham chat cay xa lach (ham luong axit hitu co va vitamin C).
Tir khéa: Carbon nano, Nong d9, Xa lach, Thanh phd Hué
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ABSTRACT

The study was conducted to determine the concentration of carbon nanoparticle solution on the
growth and development of lettuce plants. The experiment consisted of 8 treatments arranged in a
completely randomized block with three replications, each replication consisting of 10 pots. The
formulas included no fertilizer and nano carbon solution, only manure and manure combined with nano
carbon solution with different concentrations (10 - 60 ppm). Experimental results: Adding nano carbon
solution with a concentration of 60 ppm showed the most optimal effect on the growth, development
and yield of lettuce compared to other formulas. In particular, the time from planting to harvest (31
days), height (18.97 cm); number of leaves (18.63 leaves); canopy diameter (19.44 cm); leaf length
(14.60 cm); leaf width (10.99 cm); biological productivity (138.93 g/pot), economic productivity
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(105.90 g/pot) were higher than other treatments. Pests do not significantly affect potted lettuce. Among
the observed pests and diseases, Spodoptera litura, Diabrotica spp., damping-off, soft rot, root swelling
disease, and snails exhibited low incidence rates, ranging from less than 5%. Moreover, the nano carbon
solution also positively affects the dry matter and quality of lettuce (organic acid and vitamin C content).

Keywords: CDs, Solution, Lettuce, Hue city

1. MO PAU

Rau 1a ngudn cung cap quan trong
mot sd chat dinh dudng c6 mbi lién quan
chit ché dén strc khoe con ngudi. Rau xa
lach (Lactuca sativa L.) thudéc ho ctic
(Asteraceae) la mdt trong nhing loai rau dn
la pho bién va c6 gia tri kinh t& quan trong
& nhiéu nudc trén thé gioi (Chu va cs.,
2022). Pay la loai rau giau chat khoang,
chat xo, vitamin va hop chat chdng oxy hoa
lanh manh trong ché d6 an uéng (Camejo va
cs., 2020). Theo FAO, nam 2023 dién tich
tr6ng xa lach toan thé gidi 1a 1,26 tri€u ha
véi nang suit dat 22,3 tin/ha (FAOSTAT,
2025). Ngoai ra, xa lach co6 dac diém sinh
trudng thich nghi rdng rai vdi cac vung sinh
thai, didu kién thoi tiét, khi hau thd nhudng
khac nhau nhu cay thap, thoi gian sinh
trudng ngan it sau bénh, c6 thé trong day,
xen canh goi vy...nén dap ung nhu cau tiéu
thu quanh nam cuda thi truong va mang lai
hiéu qua kinh té cao. Hién nay, truéc xu
huéng nguoi tiéu dung ngdy cang chi trong
lra chon nhirng thyuc pham sach, chit luong,
gan giii voi thién nhién, khong gay 6 nhiém
mdi truong thi cdc san pham rau an toan
cang dugc ua chudng va quan tam.

Thanh phé Hué thuoc khu vyc Bic
Trung bd véi nhidu tlem nang loi thé trong
vi€c phat trién san Xudt néng nghiép nodi
chung va san xuat rau néi riéng. Trong do,
rau xa lach 1a mét trong nhirng loai rau phu
hop véi hé sinh thai cia dia phuong duoc
nhiéu ngudi dan lya chon dé canh tic. Nam
2022, dién tich gieo trong cy rau cac loai
cua thanh phd Hué 124.671 ha chiém 32,7%
tong dién tich trong cdy hang nam. Trong
d6, rau duoc trong tap trung chu yéu ¢ Phi
Vang (953 ha), Quang Dién (846 ha) va
Huong Tra (628 ha) (Nién giam thong ké
tinh Thira Thién Hué, 2024).

Cong ngh¢ nano dugc xem la mot
trong nhiing céng cu quan trong cia nén
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kinh té toan cau vao thoi gian téi. Hién nay,
carbon nano (CDs) da dugc ung dung trong
nhiéu linh vuc nhu néng nghiép, luu tri,
chuyén d6i nang luong, cam bién phan tu,
phép y nano... (Shen va cs., 2017). CDs
dugc su dung nhu chat kich thich ting
truong bang cach tang cuong qua trinh
quang hop trong hé thong cdy trong, gitp
cai thién ty 18 hap thu anh sang mit troi
cling nhu carbon dioxit. Nho d6, toc d6 ting
trudng va san luong cia cy trong co thé
tang 1én 10 - 20%. Ngoai ra, carbon nano
cling co ddc tinh khang bénh dé bao vé cay
trong khoi cic bénh khac nhau, c6 thé
chuyen ddi brc xa tia cuc tim ¢ hai thanh
bure xa hoat dong quang hop, didu nay cang
¢6 loi cho su phat trién cao cta ciy trong
(Monika va cs., 2024). Vi mot nude ¢d nén
néng nghi€p déc thu nhu Viét Nam thi viéc
ting budc tiép can, hoan thién va ap dung
cong ngh¢ nano 1a diéu hét stic can thiét va
mang nhiéu y nghia. Tuy nhién, cac nghién
ctru ung dung carbon nano trong canh tac
cay rau ndi chung cling nhu rau xa lach néi
riéng ¢ thanh phé Hué chua duoc thuc hién.
Muc dich cua nghién ctu nay la xac dinh
duoc néng d6 dung dich hat carbon nano c6
anh hudng tot nhat dén sinh truong, phat
trién cua rau xa lach tréng trong chau.
2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU
2.1. Vit liéu va pham vi nghién ctru

Thi nghiém st dung giéng xa lach
din vang PD061 do Cong ty TNHH Phu
Blen san xuat. La giéng sinh truong, phat
trién manh, c6 kha nang khang bénh tot, do
dong déu cao, kha ning thich nghi rong,
thoi gian thu hoach 35 - 40 ngay sau gieo.
Dung dich hat carbon nano dugc ché tao tir
14 6i bang phuong phap thiy nhiét & diéu
kién 200°C trong 15 gio (Al-Mahmnur va
cs., 2015; Thomas va cs., 2016). Dung dich
¢6 mau vang nau, trong sudt, mui thom nhe,
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kich thudc hat dudi 10 nm. Phan bon gom
phan bo hoai muc (31,15% carbon; 1,21%
N; 1,18% P.Os; 1,05% K0 dugc phan tich
tai Khoa Nong hoc, Truong Pai hoc Nong
Lam, Dai hoc Hué) va voi bot.

Thi nghiém duogc tién hanh tai Khoa
Nong hoc, Trudong Pai hoc Nong Lam, Pai
hoc Hué trong vu Xuan nim 2024 trong
diéu kién ngoai troi. Xa lach dugc trong
trong chau (kich thudc 15 cm x 12 cm) véi
khdi lwong 1,5 kg. Gia thé dat phu sa c6 ham
lugng dinh dudng: pH 4,31; 0,56% OC;
0,13% N; 0,18% P,Os va 0,82% KO (phén
tich tai Khoa Nong hoc, Trudong Dai hoc
Nong Lam, Pai hoc Hué).

2.2. Phwong phap nghién ciru
2.2.1. Phuong phdp bo tri thi nghiém

Thi nghiém dugc b tri gom 8 cong
thirc theo khdi hoan toan ngau nhién
(RCBD), 3 lan nhic lai, mdi lan nhéc lai
gdm 10 chau, 1 ciy/chau. Cac cong thuc thi
nghiém gdm: CT1 (d6i ching) khong bon
phan va khong phun dung dich carbon nano;
CT2: 15 tin phan bo hoai muc + 500 kg voi/
1 ha; CT3, CT4, CT5, CT6, CT7 va CT8:
phan bén nhu CT2 + dung dich hat carbon
nano véi néng do 1an luot 1a 10 ppm, 20
ppm, 30 ppm, 40 ppm, 50 ppm va 60 ppm.
Phuong phap bon phan: Bon 16t toan bo
phan bo hoai muc va voi bot. Bén thuc:
Dung dich hat carbon nano duoc chia déu
phun trong 3 1an véi lidu lugng phun 2ml/lit
nude, dinh ky 7 ngay/1 1an sau khi cay hdi
xanh.

Moi cong thire thi nghiém theo ddi 10
cdy dé danh gia cac chi tiéu gdm: Thoi gian
sinh trudng (ngay) duogc tinh tr gieo cho
dén thu hoach; s6 14 (14) dugc xac dinh tir
ltc hdi xanh cho dén thu hoach; chiéu dai 14
(cm) do chiéu dai 14 dai nhat khi thu hoach;
chiéu rong 1a (cm) do duong kinh 14 rong
nhét khi thu hoach; chiéu cao (cm) do tir mit
dat dén mut ngon la tét; duong kinh tan
(cm) do phan rong nhét cia tan cay khi thu
hoach; khdi lugng tuoi (g/ciy) tién hanh can
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toan bo cay gdm thén, 14, r&; khdi luong kho
(g/cay) tién hanh sy toan bo cay ¢ diéu kién
105°C dén khéi lwong khong do6i; chét
luong rau xa lach (ham luong axit hitu co,
vitamin C); mirc d0 nhiém sau bénh hai theo
tan suat xuat hién (Nguyén Vian Liém va cs.,
2023); niang suit sinh vat hoc (g/ciy) = sd
cay/chau x khéi lwong trung binh mot cay
bao gdm than, 14, ré (g); ning suét kinh té
(g/chdu) = sb cay/chau x khdi lugng trung
binh 1 cay phan in dugc (g).
2.2.2 Phuong phdp xir Iy va phan tich sé
liéu

S6 lidu thu thap dwoc xir Iy bang phan
mém Excel 2019 va Statistix 10.0.
3. KET QUA VA THAO LUAN
3.1. Anh hwéng cia nong do dung dich
hat carbon nano dén thoi gian sinh
truéng ciia ciy xa lach trong trong chau

Pé danh gia kha ning sinh trudng,
phat trién cua cdy trong cﬁng nhu 1a co s&
dé b6 tri mua vu thi thoi gian sinh trudng la
yéu tb quan trong. Bang 1 cho thay giai
doan tir trong dén hdi xanh gidng nhau ¢ cac
cong thure 1a 5 ngay vi giai doan nay cdy chu
yéu sir dung cac chit tich lity trong hat. Giai
doan tir trong dén trai 1a giita cac cong thirc
chénh I&ch tir 1 - 2 ngay. Giai doan tir trong
dén giao tan: Cac cong thire thi nghiém co
sir dung dung dich carbon nano déu rat ngin
thoi gian sinh truong tir 1 - 3 ngay so voi
cong thirc ddi ching. Giai doan tir trong dén
thu hoach cho thdy coéng thirc CT8 (31
ngay) duge rat ngin 4 ngay so voi CT1 dbi
chung (35 ngay). Nhu vay, ¢ cac cong thic
thi nghiém c6 bd sung dung dich hat carbon
nano da rat ngin thoi gian sinh trudng cua
ciy xa lach va co sy khac nhau tiiy nong do
tir 1 - 4 ngdy. Viéc sir dung carbon nano c6
thé gitp rat ngan thoi gian sinh truéng cua
cdy xa lach do thuc day qua trinh quang hop
gillp cdy sinh truong phat trién tot hon
(Yadong va cs., 2020; Jing va cs., 2022;
Nepal va cs., 2022).

Tran Thi Xuan Phuong va cs.
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Bdng 1. Anh huong cua nong d6 dung dich hat carbon nano dén thoi gian sinh truong cay xa lach

Don vj tinh: Ngay

Congthac  Giai doan  Giai doan  Giai doan Thu hoach Tong thoi gian
(CT) hoi xanh trai 1a giao tan : sinh truéng
CT1 5 16 25 35 50
CT2 5 14 24 34 49
CT3 5 16 24 34 49
CT4 5 14 23 33 49
CT5 5 15 22 33 48
CT6 5 16 23 33 48
CT7 5 15 23 32 47
CT8 5 14 22 31 46

3.2. Anh huwéng ciia nong d9 dung dich
hat carbon nano dén kha niing sinh
trudng ciia ciy xa lach trong trong chiu

Bang 2 cho thiy viéc sir dung carbon
nano véi néng do tir 10 ppm - 60 ppm c6
anh huong t6t dén cac chi tiéu sinh truong
ctia cay xa lach so véi ddi ching (CT1) hodc
chi bon phan chudng va véi (CT2). Cac
cong thirc phun dung dich hat carbon nano
¢6 chiéu cao, s6 14, duong kinh tan, chiéu
dai 1a, chiéu rong 1a cao hon so véi cong
thire d6i chimg CT1 lan luot 14 4,11 - 5,74
cm; 3,03 - 7,33 14; 1,57 - 7,41 cm; 0,29 -
3,51 cm; 0,60 - 3,52 cm. Do viéc bo sung
carbon nano da thuc dy qué trinh quang

hop cuia cdy xa lach bang cach ting ham
lugng diép luc, hoat dong cua lyc lap, hi€u
suét ctia hé quang hop II (PSII) va hoat tinh
cua enzyme Rubisco (Yadong va cs., 2020).
Ngoai ra, carbon nano con thic ddy kha
nang hap thu va sir dung anh sang ciing nhu
hiéu suit chuyén hoa ning luong trong luc
lap, thé hién qua viéc ting cuong cuong do
phé hip thu va phd phat huynh quang cua
luc lap (Yadong va cs., 2020; Jing va cs.,
2022). Tir d6, anh hudng tot dén cac chi tiéu
sinh trudng cua cdy trong (Monika va cs.,
2024). Khi sir dung carbon nano voi cac
ndng d6 khac nhau (0 - 30 mg/1) da gia ting
dién tich 14 va sb luong 14 cta ciy xa lach
(Yinjian va cs., 2017).

Bdng 2. Anh huong cua dung dich hat carbon nano dén sinh truéng cua cdy xa lach trong trong chau

Cong thirc Cao cay Sb 14 Puongkinh tan ~ Chiéu dai l4 Chiéu rong 14
(CT) (cm) (1a) (cm) (cm) (cm)
CT1 13,237+ 177 11,309+ 1,02  12,03°+2,34 11,092+ 0,75 7,476+ 0,72
CT2 14,39°+ 1,46  14,33°+1,94  13,60%+182  11,38°+0,91 8,07%+ 1,93
CT3 16,34942,07  1527°¢+2,64  1513%9+153 12,259+ 1,59 8,77+ 2,12
CT4 17,81°+1,27 16,40%c+291  1519%+091  12,69%+118 9,009+ 1,20
CT5 18,05"+0,85  17,70+2,74  16,20+125  13,30*+1,10 9,46+ 1,67
CT6 18,32%c+123  17,83%+256  17,64%+120  13,71’+0,95 10,12+ 111
CT7 18,68%+1,23  18,50°+ 2,87 18,397+ 2,47 14,512+ 0,69 10,757+ 0,76
CT8 18,97+1,50  18,63%+ 3,57 19,447+ 1,56 14,607+ 1,01 10,997+ 1,10

LSDo,0s 0,74 2,78 2,04 0,71 1,04

Trung binh + SE trong cung mot cot co chir cai khac nhau thé hién co s sai khac co y nghia
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(p <0.05).
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3.3. Anh huwéng ciia ndng dd hat dung
dich carbon nano dén tinh hinh siu bénh

hai trén ciy xa lach trong trong chau

Bdang 3. Thanh phan va mirc 6 sau bénh hai ¢ cac cong thirc thi nghiém

Dbi tugng

Mirc d6 pho bién

1. Thanh phan sau hai
1 Sau khoang (Spodoptera litura)

2 Bo dua (Aulacophora similis)
II. Thanh phan bénh hai
1 Bénh chét cay con (Do cac loai nAm nhu Pythium sp.,
Phytophthora sp., Rhizoctonia solani gy hai)
Bénh théi nhiin (Do céc loai ndm nhu Pythium sp., Rhizoctonia
2 solani, Sclerotium sp., Fusarium sp., ... vi khuan Erwinia -
carotovora gay ra)
Bénh sung 1é do tuyén tring (Do mét sé loai tuyén tring nhi
3 . . : 2 . N
Meloidogyne incognita, M. javanica, M. hapla gay ra)
I1I. Thanh phan gay hai khac
1 Oc sén (Achatina fulica)

-: Tan sudt xudt hién dwoi 5%, +: Tan sudt xudt hien 5 - 25%,; ++: Tén sudt xudt hién >25 - 50%;
+++: Tan suat xuat hién >50 - 75%, ++++: Tan suat hién > 75%.

Quan sat va phat hién thay 2 loai sdu
hai trén xa lach gdm sau khoang va bo dua
gdy hai xuat hién v6i tin sut xuit hién kha
thip (dudi 5%). Ca hai dbi tugng nay déu
gdy hai chii yéu & giai doan cdy con dén
phat trién than 14. V& bénh hai c6 03 ddi
tuong gay hai dén rau xa lach 1a bénh chét
cdy con, théi nhiin va sung ré do tuyén tring
v6i tan suat xuat hién dudi 5%. Tat ca cac
bénh xuét hién cha yéu ¢ giai doan cay con.
Vé d6i twong gy hai khac ¢ xuét hién dc
sén voi tan suét thip (dudi 5%) va chi yéu
0 giai doan cay con. Nhin chung, tinh hinh

sinh vét gy hai khong anh huéng nhiéu dén
sinh truong, phat trién cua cdy xa lach. Nhin
chung, dung dich hat carbon nano c6 anh
huéng tich cuc gbp phan nang cao kha ning
chbng chiu ciia cdy xa lach nén han ché
phén nao cac dbi tuong sinh vat hai. Cac két
qua nghién ctru cho thiy tinh khéng doc cua
carbon nano giup truyén kha ning khang
bénh cho thuc vat (Zaytseva va Neumann,
2016; Li va cs., 2018).

3.4. Anh huéng ciia ndng do dung dich hat
carbon nano dén sinh khdi ciia cy xa lach

Bdng 4. Anh huong cua dung dich carbon nano dén sinh khéi cua cay xa lach

Cong thirc(CT)  Khdi lugng tuoi (g/ciy) Khdi lwong kho (g/cay)
CT1 84,02°+3,62 2,87°40,82
CT2 96,83%+2,40 3,06"+0,88
CT3 106,87%9+2,10 3,17%°+0,75
CT4 113,17°42,99 3,42%+0,82
CT5 124,63°+2,14 3,522+0,94
CT6 128,83%+2,95 3,31%0+0,80
CT7 134,67%+2,46 3,36%+0,95
CT8 138,93%+2,16 3,53%40,79
LSDo,0s 11,46 0,44

Trung binh + SE trong cuing mot c¢ot c6 chir cdi khdc nhau thé hién cé sw sai khdc cé y nghia (p <0.05).

Bang 4 cho thiy dung dich hat carbon
nano c6 anh huéng dén sinh khdi ciia ciy xa
lach. Trong d6, khéi luong tuoi cia ciy xa
lach c6 phun carbon nano véi nong d6 10 -
60 ppm cao hon so v6i CT1 (Dbi chimg) la
12,81 - 54,91 g/cay. Tuong ty nhu khbi
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luwong tuoi, nho su ting trudng cac chi tiéu
clia cdy nén khoi lugng vat chat cdy xa lach
tich luy & cac cong thirc sir dung dung dich
carbon nano déu 16n hon so v&i CT1 dbi
chtng. Két qua mtrc chénh 1éch giira CT cao
nhit (CT8) so voi CT1 ddi ching 1a 0,66
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g/cay va CT that nhat (CT3) 14 0,3 g/ciy.
Theo két qua nghién ciru cua Jing va cs.
(2022) véi ndng d6 10 - 40 mg/l carbon
nano lam ting dang ké khdi lugng kho ctia
cay xa lach 1én 11,8; 14,8; 36,4 va 19,5% so
v6i di chung khong sir dung.
3.5. Anh huéng ciia nong d9 dung dich hat
carbon nano dén ning suit ciy xa lich

Dé danh gia kha nang sinh truong va
phat trién ciia cdy xa lach ciing nhu két qua
cudi cung cua qua trinh san xuat thi ning
suat va pham chét rau la chi tiéu quan trong.
Vi vdy, dé dat duge hiéu qua kinh € cao
cling nhu dap tng nhu cau cua ngu’m tleu
dung thi viéc tim hiéu vé cac yéu td cdu
thanh nang suat duoc xem 1a sy wru tién hang
dau dé goép phan tac dong cac bién phap ky
thuat hop 1y nhdm ting ning suit cdy trong.

O céc cong thic thi nghiém co st
dung dung dich carbon nano cho thiy duoc
hi€éu qua sau thu hoach véi nang suét sinh
vat hoc tang tur 13,23 - 65,35% so vdi cong
thirc d6i chung. Viéc bo sung dung dich hat
carbon nano v&i nong do 10 - 60 ppm thi
nang suét sinh vét hoc cao hon va sai khac
vé mit thong ké so véi cong thirc d6i ching.
Pbi voi niang sudt kinh té cua cdy xa
lach/chau: Nong d6 dung dich cho gia tri
cao nhat 13 60ppm tai CT8 (105,90 g/chau)
va thap nhéat 1a 10 ppm & CT3 (82,43
g/chau) nhung két qua mang lai van cao hon
CT1 d6i chig véi mirc chénh 1éch tir 13,23
- 36,7 g/chau. Két qua nghién ctru cia Jaya
va cs. (2023) cho thiy so v6i dbi ching chi
bon phan, viéc bon carbon nano & muc 200
- 400 mg/kg 1am ting sinh khéi cta cdy xa
lach trong trong chau tir 20 - 21%.

Bing 5. Anh huong cta dung dich hat carbon nano dén nang suat cay xa lach

Cozlthgmc Ning suat sinh vat hoc (g/chau) Ning suét kinh té (g/chau)
CT1 84,02°+3,62 69,20+2,59
CT2 96,839+2,40 78,57%+1,75
CT3 106,87%+2,10 82,43°+1,23
CT4 113,17°+2,99 85,63%+1,26
CT5 124,63°+2,14 89,83%+1,10
CT6 128,83%+2,95 96,43+2,63
CT7 134,67%+2,46 100,672°+1,70
CT8 138,93%+2,16 105,90°+2,61
LSDo 05 11,46 7,31

Trung binh £ SE trong ciing mgt cét ¢é chir cdi khdc nhau thé hién cé sw sai khdc ¢é y nghia
(p <0.05).

3.6. Anh hwéng ciia ndng d dung dich

hat carbon nano dén phim chit cdy xa lach

Bdng 6. Anh hudng cua dung dich carbon nano dén ham lugng axit hitu co va vitamin C

cua cay xa lach

Cong thire (CT) Axit hiru co (mg/100g) Vitamin C (mg/100g)

CT1 1,32¢+0,14 4,93%+0,65

CT2 1,91°+0,36 5,64%+0,43
CT3 3,089+0,13 6,43%+047

CT4 4,08+0,21 7,09%+0,79
CT5 4,25°+0,28 8,83°+0,62
CT6 4,8220+0,22 10,35%+0,32
CT7 4,91%+0,10 11,47%+0,23
CT8 4,97%+0,23 11,90%+0,83

LSDo 05 0,71 1,80

Trung binh + SE trong ciing mét cét c6 chir cdi khdc nhau thé hién cé s sai khdc c6 ¥ nghia (p <0.05).
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Bang 6 cho thiy dung dich hat carbon
nano c6 anh huong dén pham chat cy xa
lach vé axit hitu co va vitamin C. O giai
doan thu hoach, cic cong thuc thi nghiém
c6 ham lugng axit hitu co trong rau xa lach
dao dong tur 1,32 - 4,97 mg/100g va ham
lugng vitamin C tir 4,93 - 11,90 mg/100g.
Trong do, hai cong thuc CT7 va CT8 co
ham lugng axit hitu co va vitamin C cao hon
nhiéu so véi cac cong thire con lai. Nhu vy,
tuy thudc vao néng do dung dich carbon
nano ma hiéu qua mang lai khac nhau. Khi
sir dung ndng do 10 - 40 mg/1 carbon nano
lam tang ham lugng duong hoa tan trong 14
ctia ciy xa lach tir 5,8 - 16,2% so voi dbi
ching khong st dung (Jing va cs., 2022).
4. KET LUAN

Str dung dung dich hat carbon nano
da rat ngan thoi gian sinh trudng cay xa lach
tor 1 - 2 ngay. Dung dich hat carbon nano
v6i nong d6 60 ppm (CT8) cho thiy ciy xa
lach sinh truéng va phat trién t6t nhét:
chiéu cao (18,97 cm); sb la (18,63 14);
duong kinh tan (19,44 cm); chiéu dai 14
(14,60 cm); chiéu rong 14 (10,99 cm); ning
suét sinh vat hoc (138,93 g/chau) va ning
sut kinh té (105,90 g/chau). Tinh hinh dich
hai khong anh huong nhiéu dén sinh truong,
phat trién cua cdy xa lach. Trong d6, cac ddi
tuong dich hai g@)m sau khoang, bo dua,
bénh chét cay con, bénh thdi nhiin, bénh
sung 1& va dc sén voi tan suat xuat hién <
5%. Hon nita, dung dich hat carbon nano
con anh huong t6t dén hop chat kho va
pham chét cdy xa lach (ham lugng axit hiru
co 1,32 - 4,97 mg/100g va vitamin C 4,93 -
11,90 mg/100g).

LOI CAM ON

Bai bao nay 1a két qua ctia dé tai khoa
hoc va cong nghé cip Bo (mi s6 B2024-
DHH-09). Nhém tac gia xin chan thanh cam
on Bo Giao duc va Pao tao da hd tro kinh
phi thuc hién.

5136

TAI LIEU THAM KHAO

1. Tai lidu tiéng Viét

Cuc thdng ké tinh Thira Thién Hué. (2024). Nién
giam théng ké tinh Thira Thién Hué 2024.
Nha xuét ban théng ke.

Nguyén Vin Liém, Ha Minh Thanh, Lé Mai
Nhat va Trinh Xuan Hoat. (2023). Phuong
phap nghién cizu Bdo vé thuc vdt, tap 1V,
Phurong phdp diéu tra, chan dodn gidm dinh
mét sé loai sinh vat gay hai quan trong trén
cay trong va nam dan ¢ Viéet Nam. Nha xuit
ban Nong nghiép.

2. Tai li¢u tiéng nuwée ngoai

Al-Mahmnur, A., Byung-Yong, P., Zafar, K.G.,
Mira, P., Hak-Yong, K. (2015). Synthesis of
carbon quantum dots from cabbage with
down- and up-conversion
photoluminescence properties: excellent
imaging agent for biomedical applications.
Green Chemistry, 17, 3791-3797. DOI:
10.1039/C5GC00686D.

Camejo, D., Frutos, A., Mestre, T.C., Del,
C.P.M., Rivero, R.M., Martinez, V. (2020).
Artificial light impacts the physical and
nutritional quality of lettuce plants.
Horticulture, Environment, and
Biotechnology, 61, 69-82. DOl:
10.1007/s13580-019-00191-z.

Chu, R., Xu, X,, Lu, Z., Ma, Y., Cheng, H., Zhu,
S., Bakker, F.T., Schranz, M.E., Wei, Z.
(2022). Plastome-based phylogeny and
biogeography of Lactuca L. (Asteraceae)
support revised lettuce gene pool categories.
Frontiers in Plant Science, 13, 1-18. DOI:
10.3389/fpls.2022.978417.

FAOSTAT. (2025). Food and agriculture
organization of the United Nations, USA.
Jing, H., Wenyi, J., Xinyi, W., Haiyun, Z., Yin,

W.J.L., Yu, Y., Shu, T., Xilong, W. (2022).
Carbon dots can strongly promote
photosynthesis in lettuce (Lactuca sativa L.),
Environmental Science: Nano, 9, 1530-

1540. DOI:10.1039/D1EN00948F.

Jaya, N., Xiaoping, X., Gabriel, M.L., Wiqar,
A., Jorge, P., Swadeshmukul, S., Alan, L.
W., Andy, O., Peter, J. S., Zhenli, H. (2023).
Carbon nanomaterials are a superior soil
amendment for sandy soils than biochar
based on impacts on lettuce growth,
physiology and soil biochemical quality.
Nanolmpact, 31.

Li, H., Huang, J., Song, Y., Zhang, M., Wang,
H., Lu, F., Huang, H., Liu, Y., Dai, X., Gu,
Z., Yang, Z., Zhou, R., & Kang, Z. (2018).

Tran Thi Xuan Phuong va cs.


https://dx.doi.org/10.3389/fpls.2022.978417

TAP CHI KHOA HQC VA CONG NGHE NONG NGHIEP

ISSN 2588-1256 Tap 9(3)-2025: 5130-5137

Degradable carbon dots with broad-
spectrum antibacterial activity. ACS Applied
Materials & Interfaces, 10(32), 26936-
26946. DOI:10.1021/acsami.8b08832.

Monika, C., Priyamvada, S., Gajendra, P.,
SinghBrijesh, R. (2024). Structural features
of carbon dots and their agricultural
potential. ACS Omega 2024, 9(4), 4166—
4185. DOI: 10.1021/acsomega.3c04638.

Nepal, J., Xin, X., Wright, A. L., Maltais-
Landry, G., Stoffella, P. J., Ahmad, W., &
He, Z. L. (2022). Water-dispersible carbon
nanomaterials improve lettuce (Lactuca
sativa) growth and enhance soil biochemical
quality at low to medium application rates.
Plant and Soil, 485, 573-588. DOI:
10.1007/s11104-022-05852-0.

Thomas, N.J.L.E., Raji, A., Mathur, G.S., Jae-
Jin, S., Yong, R.L. (2016). Microwave
assisted green synthesis of fluorescent N-
doped carbon dots: Cytotoxicity and bio-
imaging  applications.  Journal of
Photochemistry and Photobiology B:
Biology, 161, 154-161. DOI:
10.1016/j.jphotobiol.2016.05.017.

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v9n3y2025.1263

Shen, J., Shang, S., Chen, X., Wang, D., Cai, Y.
(2017). Facile synthesis of fluorescence
carbon dots from sweet potato for Fe (3+)
sensing and cell imaging. Materials Science
& Engineering C,76, 856-864. DOI:
10.1021/10.1016/j.msec.2017.03.178.

Yadong, L., Xiaokai, X., Ying, W., Jianle, Z.,
Xuejie, Z., Haoran, Z., Bingfu, L., Chaofan,
H., Yingliang, L. (2020). A review on the
effects of carbon dots in plant systems.
Materials Chemistry Frontiers, 4, 437-448.
DOI: 10.1039/C9QMO00614A.

Yinjian, Z., Gancheng, X., Xuejie, Z., Zhijie, C.,
Yijin, C., Wen, Y., Hechou, L., Junyang, S.,
Ruimin, L., Yingliang, L., Bingfu, L. (2017).
Bioimaging application and growth-
promoting behavior of carbondots from
pollen on hydroponically cultivated rome
lettuce. ACS Omega, 2 (7), 3958-3965.
DOI: 10.1021/acsomega.7b0065.

Zaytseva, O., & Neumann, G. (2016). Carbon
nanomaterials: Production, impact on plant
development, agricultural and environmental
applications. Chemical and Biological
Technologies in Agriculture, 3(1), 1-17. DOI:
10.1186/s40538-016-0070-8.

5137


https://doi.org/10.1021/acsomega.3c04638
https://doi.org/10.1039/C9QM00614A

