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SUMMARY

SYNTHESIS OF LA; O3 /SIO, NANOCOMPOSITE BASED ON RICE HUSK ASH AND
LA(NO;z )3 FOR USE AS A GROWTH-STIMULATING AGENT IN PARAMIGNYA
TRIMERA (OLIV.) GUILLAUM

In this study, La,05/SiO, material was synthesized and applied as a growth stimulant for Paramignya
trimera (Xao tam phan) plants, using La(NO3); and rice husk ash as precursors through the sol-gel method
combined with gamma irradiation. The morphology and structure of the material were confirmed through
various physicochemical characterization methods, including XRD, EDX, IR, SEM, and TEM analyses,
which showed that the La,03/SiO, particles had sizes ranging from 50 to 80 nm. The results of the
investigation on the effect of La,05/SiO; on the growth and development of Paramignya trimera indicated
that La,03/SiO; significantly influenced the plant’s growth. Experimental data demonstrated an increase in
yield by 8 tons per hectare, an average root length increase of 7.3 cm, and a stem height increase of 22 cm
compared to the control sample. Additionally, plants treated with La,0O5/SiO_, were sturdier and showed no
signs of leaf yellowing. These findings suggested that La,O5/SiO acted as an effective growth stimulant for
Paramignya trimera.

Keywords:
1. MO PAU

Trong vai thip nién qua, viéc tong hop
cac hat nano c6 kich thuge tir 1 dén 100
nm di phat trién manh mé trén cé linh vuc
nghién cuu co ban va nghién cliu Ung
dung. Nhitng tinh chét dién, quang, tir va
ca tinh chat hoa hoc dic biét cua chung

phu thudc rat nhidu vao kich thudc hat
nano. Cac nha khoa hoc Viét Nam da va
dang thuc hién cic nghién ctru vé tong
hop mot s6 vat liéu nano kim loai va
oxide ctia n6 nhim tng dung trong cong
ngh¢ xur Iy moéi trudng, tao pin nhién licu,
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trong cong nghé 6 t6, dién lanh...[1].
Cong nghé nano trén cay trdng ciing duoc
cac nha khoa hoc nudc ta quan tam va
nghién ctu. Nam 2017 Ha Phuong Thu
[2] d4 nghién ctru phét trién thanh cong
vat liéu nano tich hop tng dung lam phan
bon cho cay trong nham tmg phé voi bién
d6i khi hau. Véi san phdm phan bon kich
thudc nano c6 kha nang giai phong dudng
chat mot cach tir tir va dam bao cho cay
trong st dung trong sudt qua trinh sinh
truong. Cac thanh phan trong phan bon
nano nha cham khi c6 nudc sé tuong tac
v6i nhau va tan vao nudc voi mot lugng
nhé duoc kiém soat. Sau khi luong nho
nay duogc cay hap thy, mot phan phan bon
nano khac méi tiép tuc duoc giai phong ra
nham duy tri mat d6 cac hat nano voi
néng dd tuong duong, tranh dugc hién
tugng rira troi. Pong thoi, & kich thudc
nano, tuong duong voi kich thude cac
mao quan trong ré, than, 14 ciy, cac
dudng chat s& dé dang di vao cac mao
quéan va dén cac vi tri can thiét cho cdy s
dung. Thém vao dd, cac polymer nano
dugc sir dung trong tong hop phan bon
nano c6 kha ndng truong nd va gilt nudc
t6t, do d6, san phiam phan bén nano tich
hop vira cung cdp dudng chit vira ¢ thé
duy tri @6 4m thich hop cho cay trong sinh
truong. Pic diém nay dic biét thich hop
dé giai quyét van dé han han dang xay ra
ngdy cang nghiém trong trén nhidu dia
phuong & nudc ta. Vién Moi truong da
tong hop thanh cong hdn hop nano kim
loai Fe, Zn, Cu, Mn, B, Mo, Co, ting dung
lam chét kich thich sinh truéng va dinh
dudng cho cay Ngo [3]. Cong trinh
nghién ciu san xudt ché phém nano
bac/chitosan tan trong nudc bang phuong
phap chiéu xa gamma deé phong va tri
bénh cho ciy trong ciia Nguyén Duy
Hang va cong su ¢ Vién Nghién cuu Hat
nhan thuc hién ndm 2018 di tir dung dich
AgNO; bang phuong phap chiéu xa
gamma tir nguon Co-60 sir dung chitosan
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1am chat 6n dinh duoc tng dung 1am chét
diét nidm trén ciy sau riéng. Két qua
nghién ctru so voi mau déi chung cho
thdy kha nang diét nAm khi st dung nano
bac/chitosan tdt hon nhiéu so véi st dung
chat hoa hoc [4]. Ngoai ra, hat nano bac
con c6 tac dung ting cudng su phat trién
cua cay hoa cuc (Chrysanthemum sp.),
dau tay (Fragaria sp.) va hoa dong tién
(Gerbera sp.) dugc nudi cdy trong dng
nghi¢ém bdi Hoang Thanh Tung va cong
su (2018) tai Vién nghién ctru Khoa hoc
va Coéng nghé Tay nguyén [5]. Nguyén
Thi Phuong Phong thudc Vién Cong nghé
Hoéa hoc cling da ché tao dung dich nano
Cu bang phuong phap khtr d6i voi oxalate
Cu, CuCly, CuSO; st dung chat khir
ethylene glycol, diethylene glycol, gly-
Ceriumn két hop hd trg ctia vi song va s
dung dung dich nano déng 1am nguyén
liéu ché tao thudc bao vé thuc vat khang
va diét bénh nim héng Corticium
salmonicolor, bénh phan trang Oidium
Heveae trén cay cao su va cho két qua tot
[6-7]. Vién Khoa hoc Vit liéu trng dung
da nghién ciru ché tao keo bac nano bang
brc xa gamma-Co-60 c6 hi¢u lyc diét
nam gay bénh dao 6n trén Ita (Piricularia
oryzae Cavara) va bénh lem 1ét hat lta
(Pseudomonas glumae Kurita et Tabei).
Vién Cong nghé moi truong (thude Vién
HLKHCNVN), trén co s& hop tac khoa
hoc-cong ngh¢ véi cac nha khoa hoc LB
Nga, dac biét 1a cac truong Dai hoc Y hoc
va Pai hoc Cong nghé noéng nghiép
Ryazan, da ché tao thanh cong cac hat
nano kim loai hoéa tri khong Ag, Fe, Co,
Cu dudi dang bot siéu phan tan va Se
du6i dang dung dich bang phuong phéap
hoéa hoc dung dich nudc. Cac ché phém
nano kim loai Fe, Co va Cu thu duoc da
duogc ap dung dé xur 1y hat gidng ngd va
cay dau tuong trudc khi gieo.

Trong trong trot, nguyén tb silic khong

dugc xem la mot nguyén t6 thiét yéu
(trong 16 nguyén td can thiét cho cay
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tréng) nhung c6 vai tr0 quan trong déi voi
cay trong [8-11]. Hau het trong dét vé ban
chat déu giau nguyén t6 silic, chiém tur
60-70% tuy loai dat. Nhung didu quan
trong la silic ton tai trong dat ¢ dang ciu
trac cay trong khé c6 thé hap thu va sur
dung duoc. Dét rat dé nghéo silic do trong
diéu kién nhiét doi, lugng silic d& tiéu bi
rua troi lién tuc, mat khac hang nam cac
loai cay trong déu lay di mot lugng silic
dang ké. Theo Miyake va Takahashi, strc
chju dung tot hon cua cdy dbi voi sy xdm
nhap cua nam bénh c6 thé cling nho vao
su tich lity Si trong 16p té bao biéu bi [12-
13]. Két qua nghién ctru trén nhiéu loai
cay trong da chung td, Si c6 anh huong
t6t dén kha ning chdng chiu cua cay nho
vao ham lugng Si trong cay cao giup bao
vé cay trudc su tin cong cua sau bénh
[14-15]. Nhiéu nghién ciru cho ring, silic
dugc cay hut dudi dang SiOs%” mdt cach
thu dong br:ing qué trinh thoét hoi nudc
ctia cdy, hap thu c6 chon loc do su chi
ph01 cua qua trinh trao d6i chat qua h¢
thong ré cay, r6 rang da dén lic phai nhin
nhan viéc bon silic cho cdy trong 1a can
thiét ddc biét v6i nhém cay nhu lua, ngd,
mia, dira, cao luong [14-15],.. . Nhiéu dir
lidu vé ket qua phan tich ham luong cac
nguyén t dat hiém trong dat trong va cay
coi cho thay, trong dét trong va cay coi
thuong chira mot lugng nguyén t6 dat
hiém nhét dinh [16-17]. Cay trong hap thu
dat hiém tir dat dé ~dap ung nhu cau sinh
truong va phat trién. Cac nguyén t6 dat
hiém déng vai tro quan trong d6i voi quéa
trinh sinh truong va phat trién cia thuc
vat. DAt hiém anh hudng téi hé théng 1é,
hé thong 14 va qud trinh nay mam, phat
trién choi; thuc ddy qua trinh phat trién
cia cdy, l1am ting ham luong chét diép
luc, ting qua trinh quang héa, ting su héap
thu cac chat dinh dudng vi luong va da
luong ciing nhu kha ning chdng chiu
trong diéu kién bat loi cua thoi tiét [17].
Dt hiém gidp ting sy hap thu va tich liy
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chat dinh dudng, ting toc do tong hop,
tang kha nang tich luy va vén chuyén cac
chat duong trong ngi cde [16-17]. Su ¢6
mit ctia dat hiém con 1am ting ham luong
duong cua mia, cu cai duong, dua héu,
tang ham lugng fructozo va vitamin C
trong trai cay, tang do cay va thom cua
hat tiéu. Nhirng vai tro nay la nguyén
nhan 1am cho ning suét cdy trong ting
cao khi sir dung phan bon chira dit hiém.
Bén canh d6 cay X&o tam phan, chira
nhidu hoat chit chéng ung thu nhu
Ostruthin, 8-Methoxy Ostruthin,
Oriciacridon, 5-H ydroxynoracronycin.
Hién nay, cay Xao tam phan phan bd chu
yeu o Vung Nam A, Pong Nam A va mién
Bic nuée Uc. Ngoai ra, con co & An P9,
Indonesia, Philippin, Dong Timor,
Australia. O Viét Nam, c6 & céc tinh Tay
Ninh, Khanh Hoa, Ninh Thuan, Lam
Pong. Cac nghién ctru vé tic dung sinh
hoc cta cao chiét chi Paramignya duoc
tién hanh theo hudéng danh gia hoat tinh
khang ung thu, hoat tinh bdo v¢ gan va
hoat tinh khang tiéu duong [17]. Panh gia
sinh hoc dau tién duoc thuc hién trén loai
P. lobata thu & Singapore vé hoat tinh
khang ung thu. Cao chiét metanol ciia
than loai P. lobata da dugc chiing minh
trc ché dong ung thu biéu mé KB voi gia
tri ED50 100 pg/mL. Vé tac dung gy doc
té bao ung thu, cao chiét metanol cua ré
loai P.trimera cung phan doan hexan va
hop chat Ostruthin dugc chimg minh gay
doc v6i nam dong té bao ung thu goém
Hep-G2, HTC-116, MDAMB-231,
OVCAR-8 va dong té bao Hela [18]. Gan
day, Nguyén Vin Ting va cong su [19]
tiép tuc nghién ctru thém tac dung chdng
ung thu va tac dung chong oxi hoa ciia
cac cao chiét va phan doan cua loai P.
trimera. Cao chiét metanol cua 1a va ré
loai P.trimera c6 kha nang gay doc vaoi 12
dong té bao ung thu: MiaPaCa2 (tuyén
tuy), HT29 (dai trang), A2780 (budng
trang), H460 (phoi), A431 (da), Dul45
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(tuyén tién liét), BE2-C (u nguyén bao
than kinh), MCF-7 (v(), MCF-10A (vi
binh thuong), U87, SJ-G2 va SMA
(glioblastoma). Ngoai ra, cao chiét
metanol cia ré P.trimera co tic dung
chéng oxi héa manh hon hin cac cao
dung cac dung moi hiru co khac (nudc,
acetonitril, ethyl acetate va hexane). Hon
nita, Nguyén Vin Ting va cong su da
nghién ctru khao sat cac diéu kién chiét
xuat khac nhau cing véi cac danh gia vé
tac dung chdng oxi hoéa nhim tdi uu hoa
quy trinh chiét xuit cao chiét metanol cua
ré loai P.trimera [20-21].

Ngoai cac tic dung duoc 1y vé gy doc
cac dong té bao ung thu, tac dung bao vé
gan va tac dung khang tiéu dudng 1a mot
trong s6 cac tac dung sinh hoc duoc quan
tam nghién ctru gan ddy. Nguyén Minh
Khoi va cong sy dd su dung m6 hinh gay
doc gan bang paracetamol (400 mg/kg) ¢
chudt Swiss, dich chiét metanol & lidu 10
va 20 g/kg khong lam giam AST, ALT,
hodc bilirubin sau 8 ngay thir nghiém [22-
24]. Nam 2017, Phu Hoang Dang va cong
sy da danh gia thém hoat tinh uc ché
alphaglucosidase ciia dich chiét metanol
ctia ré P. trimera. Két qua cho thay dich
chiét metanol cua ré P.trimera co hoat
tinh e ché enzym a-glucosidase khéa cao
v6i IC50 gia tri 36,6 pg/mL [25-27].

Van dé nghién ciru va tong hop hé vat ligu
nano La,O; va SiO, dd dugc nhiéu nha
khoa hoc thyc hi¢n thanh cong nhu nhom
nghién ctru cia X. Wang va cong su [28]
sir dung phuong phap solgel véi tién chat
polyethylene glycol trong thoi gian 3 gio
ngudi ta thu duge hoén hop nano LayOs3 ¢b
kich thudc 40 — 50 nm. Nam 2024 nhom
nghién ciru Nguyén Vii Ngoc Mai va cong
su da tong hop thanh cong hé vat liéu nano
La,O3 trén nén SiO, tr tién chit 1a
LaNO3)3 va cét c6 kich thude 50 nm bang
phuong phap dbt chay gel va tmg dung
lam ché pham sinh hoc cho ciy Pan sim
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[29]. Nhin chung viéc tong hop nano
La,04/ SiO;, tir tro tru chua duoc nghién
ctru nhiéu.

Do vy trong bai bao nay, vat liéu La;Os/
SiO, duoc téng hop bang phuong phap
solgel két hop voi chiéu xa gamma tng
dung lam chét kich thich sinh trudong va
phat trién cho ciy Xé&o tam phan nham
gop phan gia ting ning sudt va chat
luong hoat dugc.

2. THUC NGHIEM
2.1. Nguyén liéu, héa chit va dung cu

Nguyén liéu: Cay gidbng Xé&o tam phan
duoc mua tai Ninh Hoa, Khanh Hoa, tro
trAu duogc léy tai Huyén Hoai An, tinh
Binh Dinh.

Héa chit: Tat ca hoa chit va dung méi
déu dat tidu chuan phan tich: acetic acid
(Sigma-Aldrich), La(NO3)3.6H,0
(Merck), NaOH (Sigma-Aldrich), HCI
(Merck), chitosan (Merck), phéan Ure
(VN), phéan kali (VN), phan lan (VN).

2.2. Tong hop vt liéu
2.2.1. Diéu ché vit liéu SiO; tir tro triu

Céan 50 gam tro trau di duoc xur 1y boi
acid HCl 1M cho vao cdc teflon, thém
150 mL dung dich NaOH ndng d6 6,5 M.
Tién hanh dun hdn hop (ludn giir thé tich
khong dbi) trén bang may khudy tir gia
nhiét trong 120 phut & nhiét d6 90 °C. Sau
do, tiép tuc khudy dén khi hdn hop ngudi
hoan toan. Tién hanh loc thu dung dich
Na,SiO3. Dung dich Na,SiO3 dugc phan
tan trong dung dich chitosan 5% véi ti 1¢
1:1 vé thé tich. Piéu chinh pH bang 6 vai
dung dich acid CH3COOH 4 M, thu duoc
hdn hop silica va mubi CH3COONa (hdn
hop A). Hon hop A dugc hoa tan trong
nudce cat duge 5 1it va dem di chiéu xa véi
liéu chiéu 46,4 Kgrey trong 12 gid thu
duoc dung dich B.

2.2.2. Piéu ché vit liéu La,03/Si0;
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Hoa tan 3,94 g La(NO3)3.6H,0 trong 50
mL nudc cit. Cho dung dich mudi
La(NOg); tir tor vao 75 mL dung dich
chitosan 5% dugc dung trong cbc thity
tinh va khudy lién tuc trong 2 gid duoc
dung dich C. Thém tu tir dung dich C vao
dung dich B (ty 1¢ nong d6 La,04/ SiO; =
2/1) thu dugc dung dich D. Pem dung
dich D chiéu xa gamma vai liéu chiéu
46,4 kgrey trong 12 gio thu dugc hé vat
héu nano La203/ SIOZ

2.3. Pac trung vat liéu

Thanh phin pha dugc x4c dinh bang
phuong phap nhiéu xa tia X (D8-Advance
5005). Pac trung céc lién két hoa hoc cua
vat liéu tong hop duoc xac dinh bang
phuong phap phd hong ngoai (IR- Tensor-
27, Bruker). Su ¢6 mdt cua cac nguyén t6
trong cac mau vat liéu tong hop duge phén
tich bang phuong phap phd tan xa ning
luong tia X (thiét bi Jeol 5410). Khao sat
hinh anh bé mit bang phuong phap hién vi
dién tir quét (JEOL JSM-6500F).

2.4. Thi nghiém khao sat anh hwéng
cua La,Os/ SiO; den sy sinh truwéng cia
cay Xao tam phan

Dién tich dat tréng 300 m? chia 6 ludng
thir nghiém, trong d6 3 ludng ddi chung
va 3 lubng thir nghiém c6 bd sung La,03
SiO; kich thich sinh truong cdy trong. Vat
liéu LayO3/ SiO, duoc pha véi ty 1€ thich
hop theo timg thoi diém kich thich sinh
trudng va phun trén la.

Céc ludng ddi ching dugc trong theo quy
trinh k¥ thuét trong cay Xé&o tam phan cta
Vién nong nghiép nhu sau: Thoi gian trong
vao ngay 05/11/2023, khoang cach trong
40 x 40 cm; phan bén trén 1 ha gdm 20 tin
phan chudng hoai, 200 kg phan uré, 500 kg
supe lan va 300 kg phan kali (K;0).

Céc ludng thtr nghiém c6 bd sung La,Osf
SiO;: cho 1 L dung dich nano La,Os/ SiO;

ndéng d6 1000 mg/L, sau d6 pha trong 360
lit nude trude khi phun cho 1 ha cay Xao

tam phan. Téng sb 1an phun La,Os/ SiO,
cho méu thi nghiém trong subt qua trinh
phat trién va sinh trudng cta cay X4o0 tam
phan trong thoi gian khao nghiém la 5 lan
(Thoi diém Xao tam phan trong duoc 1;
3; 6, 9 va 12 thang), phun cho cay (phun
14) lac chiéu mat, khong phun trudc mua.
Chi tiéu theo ddi trén cdy Xao tam phén
trong qué trinh thi nghiém gbém: Chiéu
cao than, chiéu dai ré.

3. KET QUA VA THAO LUAN
3.1. Pac trung vat li¢u

Pé xac dinh cac hop phﬁn trong vat liéu
La,03, SiO; va La,O3 SiO,, cac vat liéu
tong hop dugc déc trung bang phuong
phap nhidu xa tia X, két qua dugc trinh
bay ¢ Hinh 1. Trén gian d6 nhidu xa tia X
cta SiO; xuit hién mot dinh nhiéu xa co
do rong ban phé 16n véi dinh nhiéu xa &
goc 2-theta khoang 23° [30]. Con trén
gian dd XRD cua La,03 ¢6 cac dinh nhiéu
xa c6 cuong do manh dugc quan sat & cac
goc 2-theta bang 27, 28, 39 va 48° lan
lugt tuong g véi cac mat (220), (300),
(400) va (622) (theo thé chuan JCPDS 04
- 0856) [31]. Trong khi d6, gian d6 nhidu
xa tia X clia céc vat liéu La,03 SiO,, xuét
hién cac dinh nhiéu xa dic trung sdc nét
cho hop phan cho La;O3 con dinh nhiéu
xa dac tru’ng cho SiO; ¢ goc 2-theta
khoang 23° ¢6 cudng do rat yéu.
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Hinh 1. Gidn d@6 XRD ciia cdc vt liéu La,03 SiO,
va La203/ S|Oz
Pé xac dinh thanh phan cic nguyén t6 co
mat trong vat liéu La,Os/ SiO,, cac vat
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liéu dugce dic trung bang phd EDX. Két
qua duoc trinh bay ¢ Hinh 2. Két qua phd
tan xa nang luong tia X cua céac vat liéu
La,0O3, SiO; va La,Os/ SiO, ¢ Hinh 2 chi
ra réng, dinh phé c6 cuong do manh dac
trung cho Si, O va La xuét hién lan luot
tai muc nang lugng 1,88; 0,50 va 4,62
KeV. Tir phd EDX cho thdy, xuit hién
day du cac dinh phd dic trung cho céa hai
hop phan SiO, va La,Os trong vat liéu
La,O3/ SiO,, khong c6 su xuét hién cua
nguyén t6 la [31].
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Hinh 2. Phé EDX cua cdc vt liéu (a) SiO,, (b)
La,04 va (C) La203/Si02

143

Cac dic diém lién két trong vat li€u
La,03, SiO, va La,04/ SiO;, thiy, xuét hién
cac dai phd tai sb6 song 649 cm™ ung voi
dao dong cua lién két La-O trong La,O3
[30] va mot dai phd c6 cudng dd cao va
sic nét & 3625 cm™ dugc gan cho dao
dong kéo dai va udn cong cua O-H trong
nhém La-O-H [30]. Con dbi v6i phd hong
ngoai ctia SiO; c¢6 dinh hép thy co cudng
dd manh & s6 song 1115 cm’t dac trung
cho dao dong O-Si-O (siloxane), tai sd
ong 1594,73 cm™ 1a tng véi dao dong
udn cua nhém OH dao dong & sb song
khoang 800 cm™ c6 thé 1a dao dong cua
cac nhom Si-OH (silanol), tir 475 cm™ 1a
dao dong cua Si-O [30-31]. Cac dai phd ¢
3421 cm™ va 1625 - 1490 cm™ c6 thé duoc
quy cho dao dong O-H trong nuéc hap thu
trén bé mat vat liéu. Trong khi do, trén phé
hong ngoai ctia vat liéu La,Oa/ SiO,, xuét
hién day du cac dinh phd dic trung cho
hop phan SiO; va La,0s.

LaxOs 8102

3650

Transmittance T (%)

Hinh 3. Phé héng ngoai cua cac vat liéu La,0Os
S|Og va La203/Si02.

Hinh 4. Anh SEM cuia cdc vt liéu La,03a), SiO,
(b) va La,04/SiO, (c).
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Anh SEM ¢ Hinh 4 cho thdy, vét liéu
La,03 gdbm cac hat véi da dang hinh dang
voi kich thude trung binh khoang 40 - 50
nm nhung ¢6 xu huéng co cym lai voi
nhau; con vt liéu SiO; cling gom cac hat
két hop lai véi nhau tao ra bé mat gd ghé,
16i 16m c6 kich thudc khoang 50 - 100
nm. Déi v6i vat lidu La,Og/ SiOy, ¢6 su
phan tan cac hat La,Og3 trén SiO; tao nén
bé mat gd ghé, 16i 16m va kich thudc
khoang 50 - 80 nm. Kich thudc vat li¢u
dugc thé hién qua phep do SEM ¢ hinh 5.

Hinh 5. Anh SEM ciia cdc vit liéu La,03, SiO; va
La,04/SiO,.
Két qua anh SEM ¢ hinh 6 cho thay kich
thuéc cua vat liéu LayOs; SiO, va
La,05/SiO, lan luot 1a 40 - 50 nm, 50 -
100 nm va 50 - 80 nm. Véi kich thudc tir
50 — 80 nm cua vat liéu nano La,03/SiO,
pht hop cho cay trong hap thu dé dang.
3.2. Anh hwong caa La,03/SiO, dén suw
sinh truéng cia cidy X4ao tam phan

Két qua khao sat anh huong cua La,Os
SiO; dén su sinh trudng, phat trién cay
X&o tam phén dugc trinh bay ¢ Bang 1.

Bdng 1. Anh huwéng ciia La,04/SiO, dén chiéu cao
than cua cdy Xdao tam phdn

Doi chirng Thwc nghiém
Thang Chiéu cao than | Chiéu cao than
tuoi (cm) (cm)
4 42,2+ 0,2° 495+0,2°
8 62,4+ 0,1° 77,2+ 0,1°
12 85,1+ 0,2° 107,1+ 0,3*

Két qua thir nghiém trong X4o tam phan
trong truong hop c6 bd sung vat li€u
LayOs/ SiO; cho thay, doi voi mau doi
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chtng thi chiéu cao than ¢ cac giai doan
khao sat 4 thang tudi dat 42, 2 +0,2° (cm),
8 thang tu01 dat 62,4 + 0,1° (cm) va 12
thang tudi dat 85,1 + 0,2* (cm) déu nho
hon so v6i mau thyc nghigm cung thoi
gian khdo sat 4 thang tudi dat 49,5 + 0,2°
cm, 8 thang tudi dat 77,2 + 0,1°, 12 thang
tudi 107,1 £ 0,3% Két qua xu ly thong ké
& bang 3.1 cho thdy c6 sy sai khac dang
ké vé& chiéu cao than cia cdy Xdo tam
phan & cac thang khao sat khac nhau gitra
mau ddi chung va mau thuc nghiém. Mat
khéc vé chiéu dai ré, mau bd sung vat li¢u
La,O3/ SiO; ¢6 nang suét ré dat 39 tin /ha
(ning sut thu dugc ting 36,60 % so voi
mau ddi ching), ré chinh c¢6 chiéu dai
trung binh 24,6 + 0,3 dai hon so véi mau
d6i ching 17,3 + 0,1° ¢ giai doan khao sat
12 thang (bang 2).

Hinh 6. Cay X&o tam phan khi khong cé (doi
chitng) (a) va cé bo sung vit liéu La,05/Si0, (b).

Biing 2. Anh huong ciia La,03/Si0, dén chiéu dai
ré cua cdy Xao tam phan

Poi chirng Thwe nghiém
Thang | o idy dai ré (cm) | Chidu dai ré (cm)
tuoi
4 7,2+0,1° 7,2+0,3°
8 11,2+0,1° 14,2 +0,2°
12 17,3+0,1° 24,6 0,3

Bén canh do, ré chinh con c6 kich thudc
déng déu, 14 xanh dam va khong c6 hién
tuong vang 14 so véi mau ddi ching. Pidu
nay c6 thé duoc giai thich do Si c6 anh
hudng 1én sy tong hop lignin, néu thiéu Si
thi ham luogng lignin bi bi giam dang ke.
Si déng vai tro nhu chat dinh dudng co
tac dung tang cuong su sinh truong, ciing
cap, cai thién niang suit cdy trong va chat
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luong hoat duoc [31]. Bén canh do, cac
nano oxide La,O3; va SiO, c0 vai tro xdc
tac kich hoat cac hé emzym trong hé ré
gilp hé ré phat trién nhanh; thuc day qua
trinh quang hop, ting su hip thu cac chit
dinh dudng vi lugng va da lugng va co
kha ning chéng chiu tot trong diéu kién
bat loi cta thoi tiét. Do véy, khi bd sung
La,O3/ SiO, trén cady Xao tam phan da
1am cho cdy ctng cap hon va sy phat trién
ctia ré ciing manh hon, din dén ting ning
suét cdy X4&o tam phan.

4. KET LUAN

ba t6ng hop thanh cong vét liéu La;Ogf
SIOg bang phuong phap solgel két hop
chiéu xa gamma. Két qua thu duoc vat liéu
nano c6 kich thudc 50 — 80 nm. Khao sat
anh hudng ctia vat lidu La,Os/ SiO; dén su
sinh trudng cua cdy Xao tam phan cho
thay, mau ¢ d6i chung thi nang suét ré dat 32
tan /ha, ré chinh c¢6 chiéu dai trung binh
17,3 cm. Mau b6 sung vat liéu La,03 SiO,
¢6 ning suat ré dat 39 tin /ha (ning suét
tang 21,92%), r& chinh ¢ chiéu dai trung
binh 24,6 cm va chiéu cao than ctia mau
thuc nghiém cao hon so vdéi mau dbi
chung.
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