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Tém tat. Trong nghién ctru nay, phan bon nano CeO»-Pr20s/chitosan 2% duoc tong hop va st
dung lam chét kich thich sinh trudng cho cdy Puong quy. CeO2-Pr20s dwgc tong hop tir tién
chat Ce(NOs)s va Pr(NOs)s bang phuong phép solgel két hop véi rung siéu am. Hinh théi va
c&u trac vat liéu duoc phan tich bang cac phuong phap héa ly bao gom XRD, IR, EDX, SEM
va TEM. Composite CeOz-Pr20s c6 anh hudng dang ké dén su sinh tredng va phat trién cta
cay Puong quy. Sau 90 ngay, cdc mau cay dugc bon phan chita CeO2-Pr2Os c6 su phat trién
vuot troi so vi mau doi chiing. Chiéu cao cay dat 37,8 cm (ting 36,0%); s6 1a dat 37,9 14/cay (tdng
37,3%); duong kinh tan dat 49,5 cm (ting 31,6%). Ngoai ra, cdy Puong quy dugc bon phan bd
sung CeO2-Pr20s ¢d 14 day, xanh va nhiéu hon, than cay to khoe hon v6i mau tim dam déc trung. Hé
ré sinh trudng va phat trién t6t hon véi nhiéu nhanh ré phu va ré chinh to khoe. Diéu nay cho thé’y
CeO2-Pr20:s ¢6 tac dung kich thich sinh trudng déi véi cay Duong quy.
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Abstract. In this study, CeO,-Pr,O; nano fertilizer was manufactured and utilised as a plant growth
stimulant for Angelica sinensis. CeO,-Pr.O; was synthesised from cerium(IV) nitrate and
praseodymium(Ill) nitrate as precursors via the ultrasonic-assisted co-precipitation method. The
morphology and structure of the nanomaterials were characterised by using XRD, IR, EDX, SEM, and
TEM. The composite CeO,-Pr,Os; substantially affected the growth and development of Angelica
sinensis. After 90 days of application, the plants treated with CeO,-Pr,O; nanomaterials exhibited
significantly enhanced growth performance: plant height reached 37.8 cm (an increase of 36.0%); leaf
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number reached 37.9 leaves/plant (an increase of 37.3%), and canopy diameter reached 49.5 cm (an
increase of 31.6%) compared with the control. Additionally, Angelica sinensis plants supplemented with
CeO,-Pr,0O3 demonstrated improved morphological characteristics, including stronger stems, thicker
and greener leaves, deeper purple stem colouration, and more vigorous root systems with a greater
number of lateral and main roots. These findings suggest that CeO,-Pr,Os; nanomaterials possess a
notable plant growth-promoting effect on Angelica sinensis.

Keywords: CeO,, Pr,Os, nano oxides, bioproduct, plant growth stimulant, Angelica sinensis

1 Méb dau

Puong quy - tén goi khoa hoc 1a Angelica
Sinesis, thudéc ho Hoa tan (Apiaceae) — la mot
trong nhitng loai dwoc liéu cé gia tri cao, voi dac
diém hinh thai ddc trung: cuéng dai mau tim
nhat, be 14 & g6c, bé mit nhdn va mép rang cua,
khi ra hoa c6 chiéu cao 75-100 cm. Cay thich nghi
véi khi hdu mat am (15-25 °C), lwgng mua 1600
2000 mm/ndm va dét giau mun [1-3]. Do nhiing
dac diém sinh hoc nay, viéc canh tac cay Puong
quy gdp nhiéu thach thirc. Diéu kién khi hau phai
dat cac yéu cau vé mat mé, do &m khong khi cao;
d4t phai giau dinh dudng va thoéng. O Viét Nam,
dé dap tng duoc nhiing yéu cau trén, Duong quy
chi thich hop tréng tai mot s6 vung nui cao. Ngoai
ra, viéc cay Duong quy c6 tap tinh nhay cam véi
anh sang va can duoc che béng mot phan dé phat
trién tot nhat da tao ra thach thuic, khoé khan trong
viéc thiét ké va duy tri hé thong canh tac phu hop.

Duong quy la loai dwgc cac nha khoa hoc
quan tam nhiéu trong thoi gian gan day do tic
dung sinh hoc ctia n6. Puong quy dwoc st dung
rong rai trong y hoc c6 truyén dé diéu tri cac bénh
ly khac nhau ctia phu nit nhu ting cwong stic
khoé, bd mau, cic triéu ching vé sttc khoé sinh
san va sinh ly nt. Chinh vi thé, cay thudc nay
duoc nghién ctu, phét trién va ting dung cho céc
san pham dwgc phdm va thwe pham chiic nang
hién dai. Do nhitng gia tri dwgc liéu quy, nhu cau
vé Puong quy trong nudc ngay cang tang, nén
nguoi lao dong san xudt nong nghiép cling nhu
cac nha phan phoi trong phd bién loai duoc liéu
nay 0 nhiéu dia phwong vung cao trén ca nudc,
trong do6 c6 huyén An Lao, tinh Binh BPinh.
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Trong nhiéu nam tro lai day, vat liéu nano
oxide dat hiém da thu hut sy quan tam 16n cua
cac nha khoa hoc trong linh vitc ndéng nghiép va
duoc liéu. Viéc ting dung cac nguyén t6 dat hiém
trong linh viec ndng nghiép trén toan thé gidi da
dwoc cac nha khoa hoc nghién cttu, thit nghiém
va dp dung vao san xudt cay trong tir nhitng nam
cta thap nién 1970 véi muc tiéu nang cao nang
sudt va chat luong cay trong. Nhitng chuyén gia
khoa hoc néng nghiép Trung Quéc da khang dinh
trong cac nghién cttu ctia minh rang phan bén
chtta cdc nguyén t6 dat hiém, ngoai viéc cai thién
dang ké vé san luong, khéng gy ra tac dong bat
loi d6i v6i mdi truong song, ddc biét 1a modi
truong dat va nude. Tuy nhién, nhiéu nghién ctu
chuyén sau khac cling xdc nhan cac nguyén td dat
hiém nam gift vai trd quan trong trong viéc phat
trién va sinh tredng cdy trong o cac khia canh nhu
giup cay trong ting trudng, thuc day viéc tong
hop chat diép luc véi t6c do cao hon, hé thong ré
hoan chinh hon va hd trg tich cwc cho giai doan

phét trién caa cay con [4, 5].

Nhitng loi ich da duwoc chitng minh cta
phan bon nano oxide dat hiém ap dung cho cay
trong da thu hat sy quan tam 1oén ctia cac nha
khoa hoc. Ho hy vong sé phét trién thém nhiéu
loai oxide dat hiém, dic biét la oxide cerium
(CeO2) 0 kich thudc nanomet, voi nhiéu tac dong
tich cuc dén sy phat trién ctua cay trong. Cao va
cong su cho thdy khi b6 sung CeO:2 v6i ham luong
100 mg CeO:/kg dat kho, kha ndng sinh trudng
cua thyc vat duoc kich thich va hiéu suat quang
hop ting dén 54%. Tuy nhién, khi bd sung CeO:
voi ham leong vuot qua 500 mg/kg thi kha nang
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sinh treong bi suy giam dang ké. Nghién ctru nay
cling khang dinh rang tic dong sinh ly ctia hat
nano CeO: ddi voéi cdy dau twong phu thudc vao
nong do cuia hat nano CeO: [6]. Trong mot nghién
ctu khac, Sonali da khao sat sy phu thudc vao
CeO2 ctia cay co ca ri dén viéc tang chiéu cao trén
mat dat va chiéu dai ctia ré cay. Két qua cho thay
khi bd sung CeO:¢ dang vt liéu nano composite
¢ ham luong 75 mg/kg, ca chiéu cao va chiéu dai
ctia & cay déu tang lén dang ké so voi mau d6i
ching [7].

Praseodymium oxide (Pr:0s) ciing la mot
oxide dat hiém rat c6 tiém nang tng dung 16n
trong nong nghiép mdc du chuwa duwoc nghién cttu
nhiéu nhu CeOz. V6i kha nang chuyén déi gitra
cdc trang thai oxy hoda twong ti nhi CeO2 va kha
nang hoat dong nhu mdt chat xuc tac trong cac
phan tng oxy hda — khtr thi Pr20s c6 thé giup ich,
hd tro cho su phét trién ctia cay trong va cai thién
kha ndng sinh trudng, nang sudt cing nhu chat

lwong cta cay.

Trong nghién cttu nay, hé vat liéu CeO»-
Pr:0s dugc tong hop va khao sat kha nang tac
dong dén su phat trién ctia cdy Puong quy nham
phat huy tiém ning st dung nano oxide dat hiém

ddi véi cay dwgc liéu tai cac vung nui cao.

2 Thyc nghiém

2.1  Nguyén liéu, hoa chat va dung cu

Nguyén liéu: Hat giong Duong quy Nhat
Ban (Angelica acutiloba Kitagawa) ¢ nguén goc

tr Vién Duoc liéu Trung wong.

Hoa chat: T4t ca hoa chat va dung moi déu
dat tiéu chuén phan tich: Ce(NOs)s (Trung Qudc),
KOH (Trung Qudc), HCl (Viét Nam), chitosan
(Merck), HNOs (Han Qudc), NaOH (Viét Nam),
nuwde cat hai Tan, Pr(NOs)s (Merck) va citric acid
(Merck).

Dung cu: Dung cu thi nghiém bao gom tu

say, 10 nung, may khudy tt, c6i nghién, can phan
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tich, binh autoclave, binh dinh mtc, cdc thay tinh,
chau thuy tinh, binh tam giac, phéu chiét, dng
dong, duia thay tinh, bat, c6c nung, gidy pH, gidy
loc, gidy bac.

2.2 Tonghop vatliéu
Téng hop nano oxide CeO2-Pr203

Cén 44,2 g Ce(NOs)s va 38,1 g Pr(NOs)s va
cho vao binh dinh mttc 1 L d3 cha sin 1/3 thé
tich nwéc cat hai Ian; 1dc déu dé tao dung dich
déng nhét. Thém nudce cét hai lan dén vach dinh
mtec 1 lit, thu duwoc dung dich A. Cho dung dich
A vao binh phan ttng c6 gia nhiét. Sau d6 can
chinh xac 106,2 g citric acid (CsHsO7-9H20) va cho
tte tlr vao binh cau c6 nhanh chita dung dich A;
khudy déu trong 5 phut d€ cho citric acid tan hét
trong dung dich A. Sau d6 dem hon hop trén gia
nhiét ¢ 90 °C trong 30 phut. Dudi tdc dung ctua
nhiét thu duoc dung dich gel. Dem dung dich gel
nung & 750 °C thu dugc hdn hop nano oxide
CeO2-Pr20:.

Tong hop phin bén nano oxide CeO2-

Pr203/chitosan 2%

Cho 4 lit dung dich nano chitosan 2% vao
binh phan tng dung tich 5 L. Sau d6 cho tir tix 8 g
nano CeO:-Pr20s tong hop ¢ budc trén vao binh
phan tng va khudy déu d€ cho cac hat nano
Ce02-Pr205 phan tan dong déu trong dung dich.
Tac dung ctia chitosan 1a on dinh va tang hiéu qua
phan tan ctia nano CeO:-Pr:0s trong dung dich.
Gia nhiét 1én 80 °C va rung siéu am trén may siéu
am trong 80 phut, thu duwoc dung dich nano oxide
CeO2-Pr20s/chitosan 2%.

2.3  Daic trung vit lieu

Thanh phan pha cua vat liéu tong hop duoc
xac dinh bang phuong phéap nhiéu xa tia X (D8-
Advance 5005). Cac lién két hdéa hoc dac trung
trong vat liéu duoc phan tich thong qua ph6 hong
ngoai IR (Tensor-27 — hang Bruker). Pho tan xa
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nang luong tia X (EDS) ghi trén thiét bi JEOL 5410
duoc st dung dé xac dinh sy c6 mat va phan bo
clia cac nguyén t8 trong mau. Hinh thai bé mat
cua vat liéu duwoc khao sat béng kinh hién vi dién
tee quét (SEM) (JEOL JSM-6500F). Ngoai ra, cau
trac vi mo bén trong va kich thudc hat nano cta
vat liéu cling dwoc quan sat ki bang kinh hién vi

dién ti truyén qua (TEM).

24 Khao sat anh hudéng ctia CeO:-Pr:0s dén
suw sinh tredng cta ciy Puong quy

Dia chi trong cdy: xa An Toan, huyén An
Lo, tinh Binh Dinh.

Chi tiéu theo doi: Chiéu cao, sO la/cay va
duwong kinh tan.

Thi nghiém: Thi nghiém duoc thuc hién
véi mot nhan 6 la ché d bon phan. Phuong phap
bd tri thi nghiém theo kh&i ngau nhién day du, ba
lan nhac lai. Dién tich mdi & trong la 20 m2
Khoang cach gitta cac cay trén 1 hang la 30 cm;
khoang cach gitta cac hang la 40 cm. Thi nghiém
duwoc b tri véi 2 cong thike ap dung cho 1 ha dat

canh tac:

+ Cong thuc 1 (D6i ching): 15 tdn phan
chu6ng + 30 kg phan dam + 30 kg phan 1an + 30 kg
phan kali.

+ Cong thitc 2 (CeO2-Pr20s/chitosan 2%): 1
lit dung dich CeO2-Pr20s/chitosan 2% pha trong
400 L nuwdc trede khi phun.

Tiéu chi chon cay dwong quy: Chon cay
khoe manh, 1a xanh tuwoi, chiéu cao trung binh
khoang 75-80 cm.

Cach tién hanh: Bén 16t toan by phan phuic
hop hitu co vi sinh, phan dam, lan va kali vao cac
hé c6 kich thude 10 x 10 cm, d0 sdu 15 cm chira
dat toi x8p 7 ngay trude khi bat dau trong cay con
(Luwong phéan bon tinh cho 1 ha cho 12 thang dau
tién ttr khi trong: 15 tan phan chudng hoai + 20 kg
N +20 kg P20s + 20 kg K20). Trong cay duong quy

con 4 thang tudi, chiéu cao ttr 10 cm, dwong kinh
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than tir 0,2 cm; cay con sinh trudng tot, phat trién
can doi, khong bi sau bénh va la xanh tuoi duoc
trong vao cac hd da dao san. Khoang cich trong
ung voi cong thire KCx (x la két qua khao sat toi
uru), nedc duoc twdi tng voi cong thiee Tx (x la
két qua khao sat t6i wu). Ché pham phéan bon tng
véi cong thiee 1 (D61 ching) va ché phdm phan
(CeOs-
Pr20s/chitosan 2% pha trong 400 lit nwdc) sé duoc

bén nano oxide ¢ cong thuc 2
bén va phun cho cdy Puong quy (phun 14) lac

chiéu mat; khong phun tredc mua.

3 Két qua va thao luan

3.1 Khao sat hé vat liéu CeO2-Pr20s

Khao sat hé vat liéu CeO2-Pr203 theo ti 1¢ mol
1:1, 1:2 va 1:3 diéu ché€ ¢ 750 °C

Hinh théi hoc cua hé vat liéu tong hop twe
cac ti 1é khac nhau ctia CeO2-Pr20s cho thdy véi ti
1é CeO2-Pr20s la 1:1 thi hé vat liéu co cau tric x6p
min hon so véi hai ti 1€ 1:2 va 1:3. Diéu nay c6 thé
la do su lién két dan xen gitta cac nguyén tix Ce-
O-Pr tao thanh mang luwéi khong gian dang lap
phuong véi cdu tric réng. O cac ti 16 1:2 va 1:3, do
Pr20s dw nén vat liéu cd ciu triac dic khit va hé
vat liéu c¢6 dang lap phuong ddc khit. Muc tiéu
cua nghién ctru nay la diéu ché ra hé vat liéu co6
cdu triic x8p nham tao ra san pham sinh hoc tng
dung trong nong nghiép cay trong nén cdu trac
x0p la diéu kién ly tudng cho canh tac nong
nghiép. Do d9, ti 1é CeOz/Pr20s 1:1 dugc lwa chon

cho cac nghién ctu tiép theo.

(a) o ) ()

Hinh 1. Hé vt liéu CeO2-Pr20s theo céc ti 1é mol (a) 1:1;
(b) 1:2; (c) 1:3 nung & 750 °C
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Khao sat hé vat lieu CeO2-Pr203 & cac nhiét do
khac nhau

Nhiét d6 nung la yéu t6 quan trong trong
qua trinh tong hop hé vat liéu véi kich thudc nho
¢ dang nano. D€ tao duoc hé vat liéu co kich
thudc hat bé va tim ra duoc khoang nhiét d¢ phu
hop, chiing toi da nghién cttu so bd va sau do lirra
chon khao sat 6 vung nhiét do toi wu ¢ 550, 650 va
750 °C.

Hinh 2. Hé vat liéu CeOz-Pr203 nung ¢ (a) 550 °C; (b)
650 °C; (c) 750 °C

Két qua khao sét cho thdy ¢ 750 °C, hé vat
liéu thu dwoc c6 hat nho hon ¢ 550 va 650 °C. Do
d6, 750 °C la nhiét do toi wu cho cac nghién ctiu
tiép theo.
Nghién cttu thoi gian rung siéu am

Két qua thu duoc ¢ Bang 1 cho thay thoi

gian rung siéu am t6i wu la 80 phat.

Bang 1. Thoi gian rung siéu am t6i wu

nhidu xa rd nét xuat hién tai cac goc 20 1a 28,5,
33,6, 48,5 va 68,8°, tuong tng véi cac mit phang
dac trung (401), (-212), (-214) va (501).

Khi két hgp CeO, va Pr,O; dé€ tao thanh hé
composite hodc hop kim, trén gian d6 XRD xuat
hién dong thoi cac dinh tir ca hai pha. Trén gian
d6 XRD ctia mau CeO,-Pr,0s (Hinh 3) xuat hién
cac dinh ddc trung tir ca hai pha CeO, va Pr,O;.

Dai véi composite CeO,-Pr,0;, trén gian do
XRD xudt hién cac dinh dac trung tai 20 Gng véi
céc mit phing (001), (151), (-212), (224), (311) va
(501). Binh & 29,1° (151) c6 cuong dd cao nhat,
phan anh dinh huwéng tinh thé wu tién. Su ton tai
dong thoi cua cac dinh (001) va (-212) tit Pr,O; va
(311) ttr CeO; xac nhan su két hgp hai pha oxide
thanh cong. Cac dinh sdc nét, chiing té vat liéu co
d6 két tinh cao va kich thudc hat dong nhat.

Thoi gian (phat) | 20 40 60 80

Do phan tan (%) | 43,4 | 62,3 95,8 100

3.2  Daictrung vat liéu

bé xac dinh cac hop phan trong vat liéu
CeOz, Pr20s va CeO2-Pr20s, cac vat liéu tong hop
dugc dic trung bing phrong phéap nhidu xa tia X
(Hinh 3). Gian d6 XRD cua CeO, ¢d cdc dinh
nhiéu xa rong tai cac goc 20 la 28,7, 47,3 va 56,5°,
twong Ung v4i cac mat tinh thé ddc trung (111),
(220) va (311) cua cdu truc lap phuong fluorite
dién hinh ctia CeO, (JCPDS No. 96-900-9009) [8,
9]. Trong khi d6, cac dinh nhiéu xa cta Pr,0; phu
hop véi cau trac tinh thé don ta dién hinh cua
Pr,O; (JCPDS 01-082-1401) [10-12]. Bon dinh
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Hinh 3. Gian d6 XRD ctia cac vat liéu CeOz, Pr20s va
CeQO2- Pr20s

Cac dac diém lién két trong vat liéu CeO:
va Pr2Os va cac ti 1é duoc khao sat bang phd hong
ngoai (Hinh 4).

D6 truyén qua T (%)
&

, . . . . r
4000 3500 3000 2500 2000 4500 1000 500
S6 song (cm™)

Hinh 4. Ph6 hong ngoai cta (a) CeO; (b) Pr20s;
(c) CeO2-Pr203
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Cac ddc diém lién két trong vat liéu CeO,
Pr20s va CeO2-Pr205 cho thdy xudt hién dai hap
thu tai s& séng 500 cm~! ting voi dao dong cua lién
két Ce-O trong CeO:2 va cac dai pho tai 1557, 1125
va 1075 cm? dwoc quy cho dao dong cua
carbonate trén bé mit cua cac vat liéu [13]. Pho
hong ngoai ctia Pr20s ¢6 cac dinh hdp thu tai s&
song 601 va 863 cm™!, twong ting voi dao dong déc
trung cta lién két Pr-O trong Pr:0s [14]. Trong
khi d6, trén phd hong ngoai cua vat liéu CeO»-
Pr20s, xudt hién day du cac dinh phd dac trung
cho hop phan CeOzva Pr20s.

D€ xdc dinh thanh phan cac nguyén td co
mat trong CeO2-Pr20s, chung toi st dung phd tan
xa nang luwong tia X (Hinh 5). Trén pho EDX cua
cac vat liéu CeO2-Pr203 déu xuat hién cac dinh dic
trung cho nguyén t& Ce, Pr va O va khong co su
xuat hién ctia nguyén t6 khac. Nhu vay, vat liéu
Ce2-Pr20s thu duwoc ¢ d6 tinh khiét cao, chi

chtra cac nguyén t& mong mudn la Ce, Pr va O.

Bé mdt ngoai ctuia vat liéu CeO2-Pr20s duoc
quan st bang phuong phap SEM (Hinh 6). Hé vat
liéu nano oxide dat hiém CeO:-Pr:0s vdi l<1'c:}"E3
thudc hat nano va dong déu, nhu quan sat tir anh
SEM, c6 kha nang thic ddy sinh treong cay trong,
trong d6 CeO: kich thich sy phat trién cia nhanh
bén, con Pr:0s thac day chiéu cao cdy. Kich thudc
hat ciing nhu dién tich cia mat la mét yéu t6 quan

trong d6i véi mot hé vat liéu phan bon.

Dé xem xét hinh dang va kich thudc cua
tinh thé vat liéu CeO2-Pr20s thay d6i nhw thé nao
khi tdang nhiét 46 nung, cac mau nay duoc tiép tuc
phan tich bang phuong phap TEM (Hinh 7).

Anh TEM cho thdy cac hat déu c6 dang
hinh cau véi kich thuéc nano kha déu nhau
khoang 16-34 nm. Nhitng hat nano CeO:-Pr203
nay c6 xu hudéng két tu lai véi nhau tao thanh mot
dam hat & dang x6p phu hgp cho viéc st dung
lam phan bon cho nong nghiép.
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Hinh 5. Phé EDX cua vat liéu CeO2-Pr20s

Hinh 6. Anh SEM cua vat liéu tong hop 6 cac nhiét do
khac nhau
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Hinh 7. Anh TEM ctia vat liéu & cdc nhiét d6 khac nhau

Anh huwéng ctia CeO2-Pr:0s dén su sinh trudng
ctia ciy Pwong quy

Két qua khao sat anh hudng cua CeO:-
Pr:0s dén su sinh trwong va phat trién cay Buong
quy duoc trinh bay & Bang 2. Két qua nghién cttu
cho thay nano oxide dat hiém CeO,-Pr,O; c6 anh
huong tich cuc dén su sinh treéng va phat trién
cta cdy Puwong quy Nhat Ban sau 90 ngay (t
11/11/2024 dén 01/02/2025). S6 liéu tai Bang 2 cho
thdy cac chi tiéu sinh truong cta cdy déu ting
dang ké khi bd sung nano CeO,-Pr,O; so v6i déi
chiing. Dac biét, nong do 1000 ppm cho hiéu qua
cao nhat voi chiéu cao cay dat 37,8 cm (ting
36,0%); s6 la dat 37,9 la/cay (tang 37,3%); duwong
kinh tan dat 49,5 cm (tang 31,6%) so voi doi
chting. Tuy nhién, khi ting noéng do lén 1500
ppm, cac chi tiéu sinh tredng c6 xu hwdng giam
nhe so véi khi bon véi nong d6 1000 ppm, du van

cao hon so véi ddi chiing.
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Bang 2. Anh hudng ctia néng d6 phan bon nano
CeO2-Pr20:s 1én chiéu cao, s6 1a va duong kinh tan cta
cay Duong quy Nhat Ban theo thoi gian

Thoi gian trong 11/11/2024
Thoi gian
09/02/2025
thu hoach
Thoi gian
Chi tiéu theo doi Nghiém thirc
(90 ngay)
béi ching 27,8¢
500 ppm 34,22
.- 1000 ppm 37,82
Chiéu cao (cm)
1500 ppm 33,3b
Mtec y nghia
yne 2,71
CV (%)
D6i chiing 27,6¢
500 ppm 36,02
1000 ppm 37,920
56 14/cay PP
1500 ppm 31,5v
Mtic y nghia
yne 2,74
CV (%)
Dbéi chiing 37,60
500 ppm 45,52
Puong kinh tan 1000 ppm 49,5°
(em) 1500 ppm 45,12
Mrtic y nghia
yng 2,63
CV (%)

Hinh 8 so sanh cay Duwong quy thu hoach
va cho thdy su khac biét ro rét gitta mau doi
ching va mau duoc bén phéan bd sung vat liéu
nano CeO,-Pr,0;, hoan toan phu hop véi s6 liéu
da phan tich. Mau duoc bs sung vat liéu co su
phat trién vuot troi voi hé thong 1a day, xanh va
nhiéu hon, than cay to khoe hon v6i mau tim dam
dac trung, dong thoi hé ré phét trién manh mé
hon véi nhigu nhanh ré phu va ré chinh to khoe.
Nhiing quan sat nay truc quan hda két qua tw
bang s6 liéu va chiing minh rdng viéc bs sung
nano CeO,-Pr,O; giup cai thién dang ké cac chi
tiéu sinh tredng ctia cay Puong quy.

DOI: 10.26459 /hueunijns.v134i1C.7791

Hinh 8. Cay Duong quy khi khéng c6 (d6i ching) (a)
va cd b sung vat liéu CeO2-Pr20s (b)

4  Kétluan

ba tong hop thanh cong vat liéu CeO»-
Pr:0s béng phuong phap solgel két hop véi rung
siéu am. Cay Buong quy dugc bén phan bé sung
hé vat liéu nano oxide dat hiém CeQOz-Pr20s3 ¢6 sw
phat trién r6 rét vé chiéu cao cay (tang 36,0%), s0
l3/cay (tdng 37,3%), va duong kinh tan (tang
31,6%) so véi mau ddi chiing.
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