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HIEU QUA CUA NATRI SILICATE VA CALCI SILICATE

LEN SU CHONG CHIU NHOM TREN LUA OM7347
GIAI POAN MA

Nguyén Thao Phuong', Pham Phuéc Nhén?

EFFICIENCY OF SODIUM SILICATE AND CALCIUM SILICATE AGAINST
ALUMINUM ON OM7347 RICE SEEDLINGS

Nguyen Thao Phuong', Pham Phuoc Nhan?

Tém tat — Trong nghién cuu nay, natri
silicate va calci silicate dwoc bé sung vao
dung dich trong lia OM7347 & giai doan
ma trong diéu kién ngo doc nhom nhén tao
(AICl3). Nghién cuu dugc thuc hién thong
qua hai thi nghiém dé ddnh gid hiéu qud
cua natri silicate va calci silicate lén su
chong chiu nhom trén liia OM7347 giai doan
ma. Thi nghiém 1 ddnh gid anh hudng cua
nhom ¢ ba miic do khdc nhau (AIClz 50,
100 va 150 uM) lén sw phdt trién ciia cdy.
Thi nghiém 2 bo sung natri silicate va calci
silicate néng dé 200 mg/L vao moi truong
doc nhom (AICl; 50 va 100 uM) dé ddnh
gid hiéu qud cdi thién déc nhém cua cdc
hop chdt Si. Két qud cho thdy, cdy lia rdt
nhay cam véi nhom, néng dé nhom 50 uM da
gdy dnh hudng dén su phdt trién ciia cdy lia
giai doan ma. AlCly tao pH dung dich thdp,
lam gidm ham lugng chlorophyll a, chiéu cao
cdy va chiéu dai ré kém phdt trién nén khoi
lwong tuoi thdp. Ngoadi ra, dudi dnh hudng
ciia nhom, cdc té bao ré bi mdt tinh toan
ven va dién ra hién tuong peroxy héa lipid.
Tuy nhién, khi natri silicate va calci silicate
duogc bo sung vao dung dich tréng, gid tri pH
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dung dich tdng, diéu nay giup cdy cdi thién
khd néing sinh trudng nhu gia ting chiéu cao,
chiéu dai ré, khoi luong tuoi va ddc biét lam
gidm danh hudng doc cua nhém lén hinh thdi
va té bao ré liia thong qua gidm sy peroxy
héa lipid va duy tri tinh toan ven cua té bao.
B6 sung silic lam gidm su tich lily nhom &
ré va cdi thién hé thong ré phu, gia ting su
phdn nhdnh ciia ré.

Tie khoa: calci silicate, liia, natri silicate,
ngé déc nhom, OM7347.

Abstract — In this study, calcium silicate
and sodium silicate were added to OM7347
rice seedlings grown in artificial aluminum
toxicity (AlLCl3) conditions. This study was
carried out through two experiments to eval-
uate the effect of sodium silicate and cal-
cium silicate on aluminum resistance in rice
planting stage OM7347. Experiment 1, the
effects of aluminum were evaluated at three
different levels (AIClz 50, 100 and 150 uM)
on plant growth. Experiment 2, sodium sil-
icate and calcium silicate were added with
a concentration of 200 mg/L to aluminum
toxic medium (AlCl3 50 and 100 uM) to
evaluate the aluminum poisoning improve-
ment effect of Si compounds. Experimental
results showed that rice seedlings were very
sensitive to aluminum, and a concentration of
50 UM reduced rice seedlings development.
AlCl3 caused lower pH values, decreased
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chlorophyll a content, plant height and root
length were poorly developed resulting in low
fresh biomass. In addition, aluminum present
made root cells lose their integrity and lipid
peroxidation occured. However, when sodium
silicate and calcium silicate were added to
the cultured solution, the pH values of the so-
lution increased, improved plant growth such
as shoot height, root length, fresh biomass
and especially reduced aluminum toxicity
on root morphology of rice seedlings indi-
cated by less of lipid peroxidation and main-
tained root cell integrity. Silicon supplements
prevented aluminum accumulation in roots
and improved secondary root system, root
branching.

Keywords: aluminum toxicity, calcium
silicate, OM7347, rice, sodium silicate.

I. GIOI THIEU

Silic (Si) 12 nguyén t6 phong phu thi hai
trong 16p v trdi dat, chiém 28,8% [1]. Silic
dioxide (Si0O,) 1a dang phé bién ciia silic
trong dat. Qua qud trinh hydrat h6a, mot phan
nho silic ¢6 trong dung dich dat dudi dang
acid silic (H4Si04), 1a dang cay hap thu [2].
Trong thuc vat, silic dudc dong héa chi yéu
bdi ré va tich liy trong cac mo [3]. Su tich
liy silic khdc nhau 6 mdi loai thuc vat, tir
0,1% dén 10% trong luong kho, su khac biét
nay dudc cho 12 do su khac biét vé kha ning
hip thu silic cta ré. Silic dudc coi 12 mot
yéu t6 c6 10i cho thuc vat bac cao gitlp cay
VUot qua cdc tdc nhan bt Igi phi sinh hoc
va sinh hoc bang cach ngin chin d6 nga va
ting stic dé khang vé6i siu bénh, cai thién su
tiép nhan 4nh sing va giam thoat hoi nuéc,
dong thai silic ¢6 thé cai thién tinh trang clia
dat c6 chita ham luong kim loai ning doc hai
cung véi cac nguyén td héa hoc khac [4]-[6].
Viéc bd sung silic da dudc ching minh la
lam giam doc tinh Al trén lua [7], [8].

Pong biang song Ctiu Long (PBSCL) la
ddng bing 16n nhat nudc ta, dién tich ty nhién
gan 4 triéu ha, trong d6 dién tich dit nong
nghiép khoang 3 triéu ha, chiém gan 1/3 dién
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tich dit nong nghiép clia ca nudc. Mang ludi
song ngoi day dic tao diéu kién cung cip
nuée cho lda; dong thdi, né gitip cho phan
16n dién tich dat ¢ dong bang dudgc phu sa
bdi dip quanh ndm nén rit mau md. Ngoai
ra, khi hau néng 4m quanh nim tao diéu kién
cho ciy lia phat trién t6t. V6i diéu kién thich
hop, ciy lda chiém gin 50% dién tich dat
canh tac cua PBSCL. Tuy nhién, 6 PBSCL,

nhém dat phén chiém gan 3 tdng dién tich

dét tu nhién [9]. Diéu nay gay tré ngai khong
it cho su sinh truéng va phat trién clia cay
lda, nhét 12 trong diéu kién bién ddi khi hau
thit thuong trong nhitng nim gan day. Lua c6
thé tich ldy silic dén mic tdi da 10% trong
lugng kho ctia chdi, thudng cao hon nhiéu lan
s0 v6i cac chit dinh dudng da luong thiét yéu
nhu nitd, phospho va kali [6]. V6i chic ndng
gitp cay trong chéng chiu véi cic yéu t6 bat
1gi cua silic nén trong nghién ctu nay, natri
silicate va calci silicate dudc bd sung cho cay
lda trong diéu kién ngd doc nhom nhan tao
nham khéo sat hgp chit silic nao c6 hiéu qua
tich cuc dén viéc chéng chiu nhom trén lia
OM7347 giai doan ma.

II. TONG QUAN NGHIEN CUU

Lua la cay luong thuc lau doi va quan trong
bac nhét cla nudc ta. Viét Nam c6 téng san
luong lia hang nim ding thd nim trén thé
gi6i va 1a nudc xuit khiu gao ding thd hai
trén thé gigi [10]. Trong d6, hon 80% san
luong xuit khiu gao hing nim la tir PBSCL
[11]. Poc do pheén 1a triéu ching két hop
gitta doc do st (Fe*™), nhom (A1), thiéu
lan va pH thap [11]. O pH < 3,5 — 4, céy lda
bi 4nh huéng truc tiép bdi ndong do HT, tuy
nhién trén dong rudng, do doc do APt 1a chu
yéu [9]. Nhiéu nghién ctiu vé ting dung silic
giup giam anh hudng do ngd doc nhom gay
ra di dudc thuc hién. Nhom lam tic ché hip
thu Ca®* va pha v3 can bang Ca** noi mo
[11] va ngd doc nhdm la nguyén nhin gay
stress oxy hoa & thuc vat [13], [14]. Nhom
lam giam ham lugng Mg va Zn, tang ham
lugng Mn trong cdy. Ngoai ra, nhom con lam
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giam mat s6 ctia khi khdng trén 14, 16ng hiit
& ré; 1am giam chiéu dai ré, t& bao biéu bi
14; 1am bién dang ciu triic va tinh toan ven
cia té bao trung md va mach libe. Viéc b
sung silic Iam giam tac dung doc hai cua Al
va din dén gidm tich lidy Al bang cich lam
giam nhiing bat thudng ndy nhu ngin ngia
giam ham luong Mg va Zn, cAu triic 14 va ré
[15]. Bdc tinh nhém trong cay lua da thuyén
giam bang cach b sung silic dudi dang natri
silicate, cu thé 1a su phat trién cua ré khong
bi 4nh hudng bdi nhdm, chiéu cao chdi dudc
ting cuong, sinh khdi ting. Tuy nhién, viéc
bd sung silic khong déng gép vao su ting
cudng cdc sic té quang hop & giai doan nay
va khong lam thay d6i ham lugng dudng [17].
Hién nay, chua c6 nghién ciiu cu thé so sanh
tac dung tich cuc giita hop chat calci silicate
va natri silicate 1én cac chi ti€u sinh trudng
va su peroxide hoa lipid (6 muc do dinh tinh)
trén cay lda khi bi ngd doc nhom. D€ danh
gia chinh x4c vé 4nh hudng ctia doc nhom dbi
v6i cay lda va tng dung silic, ching ta can
¢6 nhiing nghién citu sau hon vé liéu lugng
nhom giy anh huéng dén su sinh trudng va
phat tri€én & cac giai doan phat trién khéc
nhau cta cy lda va hop chit silic nao c6 tac
dung tich cuc dén kha ning chong chiu nhém
trén lua.

[II. PHUONG PHAP VA PHUONG TIEN

NGHIEN CUU

A. Thoi gian va dia diém thi nghiém

Thi nghiém dugc thuc hién tu thang 2/2019
dén thang 5/2019 tai B6 mon Sinh Ly — Sinh
Héa, Khoa Nong nghiép, Truong Pai hoc
Can Tho.

B. Phuong phdp bé tri thi nghiém

Nghién citu dugc bé tri gom hai thi nghiém

Thi nghiém 1 — Khao sat anh huéng cia
nong do nhom trén gidong lda OM7347. Thi
nghiém dudc bd tri hoan toan ngiu nhién véi
bdn nghiém thiic 12 ba néng do6 nhom clorua
(AIC;3) 50 uM, 100 uM, 150 uM va nghiém
thic dbi chiing (nudc cit). Mdi nghiém thiic
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duogc 1ip lai ba 1an (ba keo) va méi keo dudc
gieo 30 hat lia da ndy mam. Hat giéng dudc
ngam vao nudc (ti 1€ 2 nude sdi: 3 nudc lanh,
nhiét do khoang 50°C), 24 gi¢ sau d6 vét ra,
d€ rdo nudc va U trong khin 4m khodng 48
gid dén khi hat ndy mam.

Thi nghiém 2 — Hiéu qua cda hai hop chét
silicate la natri silicate va calci silicate 1én
su chdng chiu nhom. Thi nghiém dugc bd tri
hoan toan ngiu nhién v6i ndm nghiém thuc,
hai ndong d6 nhom 1a 50 uM, 100 uM dudc
bd sung hdp chit Na,SiO; 200 mg/L, CaSiO;
200 mg/L va nghiém thdc déi ching (nudc
cit). Mdi nghiém thiic gdm ba lan lip lai (ba
keo) va moi keo dudc gieo 30 hat lia da nay
mam.

Gibdng lda thi nghiém 14 gibng OM7347.
Trong thi nghiém nay, hop chit st dung dé
tao su anh hudng cia nhom la nhom clorua
(AICI3) va hop chit st dung dé€ tao su 4nh
huéng cua silic 1én kha ning chbng chiu
nhom trén lda gdom: Na,SiOz va CaSiO;.

C. Phuong phdp thu thdp sé liéu

Tién hanh do va ghi nhan pH, chiéu cao
clia cdy trong 8 ngay, moi hai ngay ghi nhan
mot 1an, dén ngay thi 8 thu toan bd ciy va
do chiéu dai ré. Ghi nhan gid tri pH trudc va
sau khi trong.

Can khéi luong tuci téng sb, than, ré va
hat cda tung keo khi thu hoach. Dung kéo
tach riéng ré, than, hat va trit trong ti dong
(-20°C). Hat dung d€ phan tich ham ludng
dudng tdng sb theo phuong phap ctia Dubois
[18], than 14 dung dé€ phan tich chlorophyll
theo phuong phip Wellburn [19], ré dung
dé€ nhudém theo phuong phédp clia Yamamoto
[20].

D. Phuong phdp xit li s6 liéu

S6 liéu dudc xi 1i bang phan mém SPSS
22.0 d€ phan tich phuong sai va kiém dinh
su khac biét gitia cac nghiém thuc.
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IV. KET QUA VA THAO LUAN

A. Thi nghiém 1: Anh hudng ciia nhom & cdc
nong do khdc nhau

1) pH: Trong dat phén, ngd doc nhom xay
ra khi pH < 5 nén c6 thé thiy pH dung dich
trong clia cic nghiém thiic AICl3 & cic ndng
do 50 uM, 100 uM, 150 uM la moi trudng
acid (dao dong tu 4,21 — 4,27) va khong c6
su khac biét. Theo thoi gian, pH dung dich
cua cac nghiém thic nay tang nhe tu 0,07
dén 0,23 trong khi pH dung dich dbi chiing
c6 chiéu huéng giam (Bang 1).

2) Chiéu cao cdy: Trong 8 ngay, ti khi
gieo dén khi thu hoach, chiing ta thiy do ngod
ddc nhom 1am cdy kém phit trién nén ciy c6
chiéu cao thip hon nghiém thiic dbi chiing va
gilfa cdc nghiém thic nhom, chiéu cao than
khong c6 su khac biét § mic y nghia 1%
(Bang 2).

Nhom can thiép vao su phan chia té bao
trong 1€, 1am giam ho hép ré, giam hap thu va
st dung nu6c va chit dinh dudng, dic biét 1a
calci va phospho; nhom 1am anh hudng dén
qua trinh trao d6i chit [21]. Calci can thiét
cho viéc kéo dai chdi va ré [22] va phospho 1a
mot chit dinh dudng da lugng thiét yéu. Viéc
thiéu phospho lam han ché ning suit ciia cay
[23], diéu nay din dén chiéu cao than kém
phat trién.

3) Chiéu dai ré: Chiéu dai ré gilta cac
nghiém thifc nhom va nghiém thic dbi ching
c6 su khac biét. Ngd doc nhom tic ché su phat
trién ctia ré nén chiéu dai ré cda cic nghiém
thiic nhom ngan hon nghiém thiic d6i chiing
(xap xi bang 1/10 nghiém thiic d6i chiing)
va chiéu dai ré gifta cac nghiém thifc nhom
khong c¢6 su khac biét (Bang 2). Do ngd doc
nhom tc ché su phat trién clia thuc vat, dic
biét 1a chiéu dai ré va sy phat trién hé thong
ré [24] nén & cac nghiém thic ngd doc nhom,
chiéu dai ré 12 ngan nhét.

4) Ham luong duong tong so trong hat:
Khi cay bi ngd doc nhom, do bd ré kém phat
trién nén kha ning hip thu chit dinh dudng
va mudi khodng gidm. Do dé, ciy trong ting
cudng chuyén héa dudng dé cung cip ning
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luong cho cdy, han ché su xdm nhip cula
nhom. Bang 3 cho thdy ham lugng dudng
tong sd trong hat khi cdy bi ngd doc nhom
ting ¢ nong do nhom 50 uM va 100 uM
khong c6 su khac biét  nghiém thic ndng
do nhom 150 puM so v6i nghiém thic dbi
chung.

5) Sdc té quang hgp: Theo Prasad and
Strzalka [25], su dc ché sinh tdng hop sac
t6 quang hop 1a mot trong nhitng yéu té co
ban khi thuc vat stress kim loai nang. Bang
3 cho thiy ham lugng chlorophyll a giam
khi cdy ngd ddoc nhom, trong khi do, khong
c6 su khac biét vé ham luong chlorophyll b
va carotenoid cua cac nghiém thic ngd doc
nhom va dbi ching.

6) Khoi lwong twoi: Bang 4 cho thiy c6 su
khéc biét vé khbi lugng tudi tdng s6, than, ré
va hat & cac nghiém thic c6 nhom va nghiém
thiic d6i ching. Ngd doc nhom l1am gidm
khdi luong tudi clia ciy nén cic nghiém thiic
c6 nhom cho khéi luong sinh khéi tuoi thap
hon nghiém thic dbi ching.

Ngd doc nhom giy dc ché su phat trién
ctia thuc vat, anh hudng dén té bao nhu thanh
phan, tinh chit vat 1i va ciu tric cia mang té
bao nhan té bao, nguyén phin va phan chia
té bao [26], su hip thu Ca®* va cic ion khiac,
chi yéu nhét 1a Gc ché su phat trién cta ré.
Vi vy, n6 dian dén su giam khdi luong tuoi
cua cay.

B. Thi nghiém 2: Hiéu qud ciia hai hop chadt
silicate la natri silicate va calci silicate lén
su chong chiu nhom trén lia

1) pH: Trong dung dich dinh dudng, khi
pH khong dugc ki€ém sodt can than, su hinh
thanh silicate kim loai dang gel trong dung
dich thuong dugc dé xuét bang viéc thém
silic dudi dang natri hodc kali silicate s€ lam
tang pH dung dich [27]-[30]. Su hinh thanh
16p nén nay gidi thich cho su cai thién kha
ning chéng chiu nhom trén mot sb loai cay
trong [31], [32]. Trong 8 ngay sinh trudng,
pH & cac nghiém thic cé mat NapSiO3 va
CaSiO5 thay d6i tr pH moi trudng kiém
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Bang 1: Anh hudng ctia nhom 1én pH dung dich trong lda theo thdi gian

AICI; (M) i i pH i i
) (0 ngay) (2 ngay) (4 ngay) (6 ngay) (8 ngay)

0 6,30a 5,45a 5,34a 5,37a 5,29a

50 4.27b 4,23b 4,30b 437b 4,34b

100 4,24b 4,24b 431b 4,39b 4,39b

150 4.21b 4,26b 4,26b 4,40b 4,44b

CV (%) 2,21 1,70 0,98 1,37 1,53

(Ghi chii: Trong ciing mét cét, cdc sé co chit theo sau gidng nhau thi khong khdc biét qua phép thii
DUNCAN, ** khdc bié¢t d miic ¥y nghia 1%, cdc so trong ngodc don la so ngay sau khi gieo.)

Béng 2: Anh hudng ctia nhom 1én chiéu cao ciy va chiéu dai ré lua

H Chiéu dai ré
AICI; (M) p (cm)
(2 ngay) (4 ngay) (6 ngay) (8 ngay) (8 ngay)
0 1,55 391a 4.94a 6,452 10,20a
50 1,46 2,79b 3,61b 3.91b 1,55b
100 143 3,10b 3,73b 3,96b 1,50b
150 1,49 2,88b 3,93b 4,12b 1,58b
F‘ ns £ £ £ sk
CV (%) 16,37 19,78 13,42 14,04 50,84

(Ghi chii: Trong ciing mot cét, cdc s6 co chit theo sau giong nhau thi khong khdc biét y nghia qua phep
thit DUNCAN, ** khdc biét & miic ¥ nghia 1%, ns khong khdc biét; cdc so trong ngodc don la so ngay
sau khi gieo.)

Bang 3: Anh hudng clia nhom 1én ham lugng dudng tong sb trong hat va sic té quang hop

Sac to quang hgp (ug/g trong lugng tuci)

AICI3 (uM) HLDTS hat (ugle) Chla Chlb Carotenoid
0 478,920 562,02a 200,39 7785,40
50 608,80ab 350,75b 178,99 1095624
100 715,284 350,51b 159,16 6963,01
150 468,14b 301,06b 161,19 994521
F * * ns Ns
CV (%) 18,58 220 17.70 2318

(Ghi chii: Trong ciing mét cét, cdc sé co chit theo sau giong nhau thi khong khdc biét y nghia qua phep
thit DUNCAN, * khdc biét 5%; ns khong khdc biét; HLDTS la ham lugng duong tong sé; Chl. la
Clorophyll.)

Bang 4: Anh hudng ciia nhém 1én sinh khéi lugng tuci cia lda

Khoi lugng tuoi (g/keo)

AICI3 (uM)

Thén Ré Hat Tong
0 0,80a 0,57a 1,26 2,63a
50 0,50b 0,07b 1,12 1,69b
100 0,61ab 0,06b 1,26 1,93b
150 0,59b 0,03b 1,24 1,86b
F ek ek ns ek
CV (%) 11,33 24,50 5,80 6,81

(Ghi chii: Trong ciing mot cot, cdc 56 €6 chit theo sau giong nhau thi khong khdc biét ¥ nghia qua phép
thit DUNCAN, ** khdc biét & miic ¥ nghia 1%, ns khong khdc biét.)
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thanh moi trudng gan nhu trung tinh, cu thé
pH gidm manh tif ngay dau tién dén ngay thi
6, tif ngay thi 6 dén ngay thd 8 pH dan 6n
dinh. Piéu nay cho thiy tlf ngay dau tién dén
ngay thd 6, gia tri pH cua dung dich con &
mic cao han ché doc tinh ctia Al, nhung tit
ngay tht 6 tré di, pH dang On dinh nhung
van cao hon mdc trung tinh, diéu nay ching
té viée bd sung hop chat Na,SiO3 va CaSiOs
gitip duy tri pH ctia dung dich trong luén trén
muc trung tinh (pH > 7), cao hon gia tri pH
& miic axit cia nghiém thiic d6i chiing (Bang
5). Qua d6, ching ta c6 thé néi riang khi bs
sung silic, do pH tang manh vugt khoi gia
tri pH gay doc cua nhom (pH 3 — 5) nén kha
ning chdng chiu nhom ctia lda gia ting.

2) Chiéu cao cdy: Qua Bang 6, ching ta
nhan thiy ngay thi 2, chidu cao ciy 1a nhu
nhau gitta cac nghiém thic nhung tu ngay
thit 4 trd di, chiéu cao ciy cla cic nghiém
thitc bt dau c6 su khac biét. O ngay thit 8,
chiéu cao cdy clia cdc nghiém thiic nhom c6
bd sung silic tuong duong v6i nghiém thiic
ddi ching.

Ng6 doc nhom tc ché su phat trién ctia ré
lam han ché kha niing hip thu dinh dudng,
nu6c va khoang chit [33]. Tuy nhién, lda can
nhiéu silic dé€ sinh truéng va phat trién tét,
ddi vé6i lda, su tich liiy silic chd yéu 1a & v
tru va than [34], 1da c6 thé tich lay silic dén
muc t6i da 10% trong luong kho cta chdi [6]
va calci can thiét cho viéc kéo dai chdi [35].
Khi b3 sung cdc hop chit silicate, chiéu cao
ciy khong khac biét so v6i dbi chiing nén c6
thé noi viéc bd sung natri silicate va calci
silicate gitip cai thién chidu cao cdy trong
moi truong ngd doc nhom (Bang 6).

3) Chiéu dai ré: Sau 8 ngay phat trién,
chiéu dai ré lda khi dudc bS sung hop chit
natri silicate va calci silicate dudc cai thién
ddng k€ va c6 su khdc biét 6 rang giita cc
nghiém thiic. Nghiém thdc bd sung CaSiO3
¢6 chiéu dai ré Ida dai nhat1a 11,17 cm (Bang
6).

Cay bi ngd doc nhom gidm kha ning hip
thu Ca®+ va céc ion khdc, chi yéu nhit 1a
tic ché su phat trién cia ré [26], gy ra céc
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triéu chiing thiéu cic chit dinh dudng nhu
Ca, P, Mg, K va Fe [21]. Viéc bd sung silic
lam giam doc tinh Al trén lua [7], [8]. Viéc
bd sung Na,SiO; da cai thién dang ké su
gidm thiéu do K gay ra trong su phat trién
ctia chdi va ré [36]. Do nhom 1am tic ché hap
thu Ca2+ va pha v3 cin biang Ca’+ ndi moi
[12] nén khi b8 sung calci silicate, chiéu dai
ré phat trién vuot trdi hon ca. Do d6, Bang
5 cho thiy chiéu dai ré ctia nghiém thiic bd
sung CaSiO3 vudt trdoi hon so v6i NarSiOs.

4) Ham lugng duong tong sé trong hat: Su
tich lfly cua silic giup ting cudng stic manh
va do ciing ctia vach té bao [4], [5], [37]. Si
gidp gidm téng luong hip thu kim loai va
lam giam luong kim loai chuyén dén choi,
hi€u ung nay dudc ghi nhan cho truong hop
cta nhom [31], [32], [38], [39]. Lugng dudng
giam khi nghiém thic c¢6 nhom va silic [17]
vi kim loai c6 thé tc ché kha ning thily phan
clia amylase trong qua trinh ndy mam [40],
[41]. Do vay, chiing ta nhan thiy khong c6 su
gia ting vé ham luong dudng tdng sd trong
hat 6 cac nghiém thic ngd doc nhdm dugc
bd sung mubi silicate (Bang 7).

5) Sdc té quang hgp: C6 nhiéu bang chiing
trén nhiéu loai cdy trong cho thdy viéc b
sung silic c6 tic dung nang cao kha nang
quang hgp thdng qua viéc tdng cuong sinh
tong hop céc sac td quang hop dua dén su gia
ting ning suat [42]. Su tich liy cta silic gitp
ting cudng sic manh va do ciing ctia vach té
bao va do d6 1am ting sic dé khang cta lia
ddi v6i sau, bénh, cai thién su tiép nhan anh
sang va giam thoat hoi nuéc [4]. Tuy nhién,
Bang 7 cho thiy, cic nghiém thiic ngo doc
nhom bd sung hop chit NaySiO; va CaSiOs
cho ham lugng chlorophyll a va chlorophyll
b thdp hon nghiém thiic ddi chiing mot cach
ro rang nhung ham ludng carotenoid tong
la khong khac biét. T d6, chung ta cé thé
néi rang, viéc bd sung cac hop chét silicate
khong c6 tac dung ting cuong kha ning tong
hop céc sic té quang hop & giai doan ma.

6) Khoi luwgng tuoi: Khéi luong tuci khi
dugc bd sung hop chit natri silicate va calci
silicate cho thiy gifta cdc nghiém thiic khong
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Béang 5: Su thay d6i pH dung dich theo thdi gian khi bo sung natri silicate va calci silicate

pH

AIC (uM) 200 me/L. © ngay) @ ngy) @ ngy) © ngay) ® ngay)
(0 ngay) (2 ngay) (4 ngay) (6 ngay) (8 ngay)

0 6,19¢ 5,74d 5,73b 5,72b 5,76b

50 Na;SiO3 10,28a 9,21a 7.47a 7,21a 7,17a

100 Na,SiO3 10,14b 9,13ab 7,69a 7,23a 7,18a

50 CaSiO3 9,13¢ 8,91b 7,87a 7,26a 7,15a

150 CaSiOs 9,01d 8,62¢ 7,71a 7,28a 7,06a

F sk £ £ ke kk
CV (%) 0,50 1,20 2,53 1,21 1,13

(Ghi chii: Trong ciing mét cét, cdc sé c6 chit theo sau giéng nhau thi khong khdc biét y nghia qua phép
thie DUNCAN, ** khdc biét ¢ miic y nghia 1%, cdc so trong ngodc don la so ngay sau khi gieo.)

Bang 6: Chiéu cao ciy va chiéu dai ré theo thdi gian clia lda ngd doc nhom dudc bd sung
hop chit natri silicate va calci silicate

AICI3 (uM) 200 mg/L pH Ch“’(‘: n‘ll;“ re

(2 ngay) (4 ngay) (6 ngay) (8 ngay) (8 ngay)

0 1.33a 3,18a 4.29a 6,28ab 7,93bc

50 Na,SiO3 1.29a 2,70ab 3,59b 541b 8,12bc

100 Na»SiO; 0,98b 2,30b 3,30b 4,29b 7.35¢

50 CaSiOs3 1,23a 3,17a 4,53a 8,47a 11,17a

150 CaSiOs 1.22a 2,64ab 3,94ab 5,36b 9,88ab

F sk £ £ £ ek
CV (%) 28 31,53 23,77 36,49 36,49

(Ghi chii: Trong ciing mét cét, cdc sé c6 chit theo sau giéng nhau thi khong khdc biét y nghia qua phép
thit DUNCAN, ** khdc biét & miic y nghia 1%, cdc so trong ngodc don la so ngay sau khi gieo.)

Bang 7: Ham lugng dudng tdng sb trong hat, sic t6 quang hop va khdi luong tuoci cia ldia
ngd doc nhom dudc bd sung hop chét natri silicate va calci silicate

Séac tb quang hgp (ug/g trong lugng tuai)

AICI3 (uM) 200 me/L HLDTS hat (ug/g) Chla Chlb Carotenoid
0 478,92 562,022 200,39 778540
50 NaySiO; 334,80 198,11b 94,59 3840,85
100 NaSi03 267,19 192,08b 91,41b 434172
50 CaSiO; 314,35 232,38b 120,15b 6221,69
150 CaSiO; 364,58 131,200 79,32b 323731
F ns Hk Hk ns
CV (%) 33,70 29.63 2527 4322

(Ghi chii: Trong ciing mot cét, cdc sé co chit theo sau giong nhau thi khong khdc biét y nghia qua phép
thit DUNCAN, ** khdc biét & miic y nghla 1%, ns khong khdc biét; HLDTS la ham luong duong tong
so; Chl. la Clorophyll.)
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c6 su khdc biét vé sinh khdi tudi tdng va sinh
khdi cac thanh phan than, ré va hat (Bang 8).

Silic chiém t6i da 10% trong lugng kho
dudgc tich lily trong chdi va hon 90% silic tich
Iy c6 dang silica gel [5]. Cay lda tich lay
silic nhiéu nhét & than 13%, vo triu 23% va
cudng hat 35% [34]. Silic giam thiéu doc tinh
cua Al thong qua hinh thanh cac mo silic hoa
trong thuc vat [16] va bd sung silicate giai
phép cho cay lia gép phan ting sinh khbi clia
ching [29]. Do dd, chiing ta c¢6 thé thiy nhu
cau tich ldy silic cao cta thuc vat va khi cay
ngd doc nhom duge b sung hop chit natri
silicate va calci silicate cho khéi luong tuoi
tuong duong nghiém thic dbi chiing.

C. Su peroxy hoa lipid

Nhuom Fuchsin 1a mét ki thuat nhudém
héa hoc d€ phat hién su peroxy héa lipid
trén bé mit ré. Ki thuat ndy dua trén viéc
st dung thudc thir Fuchsin d& phat hién céc
nhém chic aldehyd c6 ngudn gbc ti qua
trinh peroxy hoéa lipid mang va gin vao
protein mang, cu thé 1a thubc thir Fuchsin
phan tng v6i nhom chic aldehyd cia MDA
(malondialdehyde — san phdm phu clia qud
trinh peroxy hoéa lipid) tao mau do tuci [20].
Hinh 1 va Hinh 2 cho thiy, nghiém thic dbi
chiing khong bat mau véi thuéc nhudém. Su
bat mau thudc nhudém diang ké & nghiém thic
AICI3 va it hon & nghiém thic AICl3, v6i su
c6 miit ctia hai hop chit silicate 1a Na»>SiOs
va CaSiO3. Pidu nay ching té riang, véi su
hd trg clia ciac hop chét silicate, su peroxy
hoa lipid 6 ré khi ngd doc nhom gidm.

D. Su mdt tinh toan ven mang té bao

Su mit tinh toan ven mang té bao dudc
danh gia bang cach nhuém Trypan Blue [43],
[44]. Thubc nhuém Trypan Blue cho phép
phan biét cic té bao c6 mang bi hu hong
dua trén sy tich dién dm va khong tuong tac
v6i té bao trit khi mang t& bao bi hu hdng (té
bao chét) nén Trypan Blue mdi c6 thé xam
nhap vao té bao [45]. Hinh 3, 4, 5 cho thiy,
nghiém thidc dbi ching khong bat mau véi

108

NONG NGHIEP - THUY SAN

Hinh 1: Su peroxy héa lipid trén bé mit ré
6 vat kinh 4 khi nhuém véi Fuchsin

Ghi chii: A- doi chiing, B- AICl;, C—AICl3 +
NaySiO3, D —AICl3+ CaSiOs.

Hinh 2: Su peroxy héa lipid trén bé mit ré
6 vat kinh 40 khi nhudém véi Fuchsin

Ghi chii: A- doi chiing, B- AICl;, C—AICl3 +
NaySiO3, D—AICl; + CaSiOs.

thuéc nhudém, su dn mau cda Trypan Blue
dién ra & nghiém thic AICI3 va su in mau
it hon & cac nghiém thiic dugc bo sung natri
silicate va calci silicate.

Do d6, ching ta ¢ thé néi rang, ngd doc
nhom 1am hu héng mang té bao, giy ra cic
vét niit bé mit hay néi cach khac 1a ngd doc
nhdm lam mét tinh toan ven mang té bao.

E. Su tich lity nhom & ré

Nhuom hematoxylin 1a mot phuong phap
nhudém dé quan sét su tich liiy nhom trong té
bao. Trong quy trinh nhudém nay, nhdm dong
vai tro 1a chit gin mau va gy ra su lién két
cia hematein (hematoxylin bi oxy héa) véi
cac thanh phan ctia cic t& bao véi su hinh
thanh cac phic mau [46]. Chép ré tich lay
nhiéu nhom hon va dan t6i tén thuong vat 1i
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Bang 8: Khbi luong tudi ctia Iia ngd doc nhom dudc bd sung hop chit natri silicate va calci

silicate
AICI3 (uM) 200 mg/L _ th)iAlu'qng tuoi (g/keo) i}
Than Ré Hat Tong
0 0,54 0,53 0,84 1,91
50 Na,SiO3 0,43 0,57 0,81 1,82
100 Na,SiO3 0,38 0,45 0,77 1,60
50 CaSiO3 0,52 0,71 0,91 2,14
150 CaSiO3 0,47 0,50 0,91 1,88
F ns ns ns ns
CV (%) 23,41 30,38 8,32 14,54

(Ghi chii: Trong ciing mot cét, cdc s6 c6 chit theo sau giong nhau thi khong khdc biét ¥ nghia qua phép
thit DUNCAN, ns khong khdc biét.)

|
Hinh 3: Su mét tinh toan ven mang t& bao ré
6 vat kinh 4 khi nhudém véi Trypan Blue
Ghi chii: A- doi chitng, B- AIClz, C—AICl;+
NaySiO3, D —AICIl3 4+ CaSiOs.

Hinh 4: Su mit tinh toan ven mang té bao ré
6 vat kinh 40 khi nhuém véi Trypan Blue
Ghi chii: A- doi chitng, B- AICl;, C—AICI3 +
Na,Si0O3, D —AlCl3 + CaSiOs.

nhiéu hon cic md ré trudng thanh [11]. RE
ngd doc nhom khi nhudém véi hematoxylin
ta quan sat thay chop ré bi phu [47]. Chiéu
dai ré bi tic ché khi ciy ngd doc nhom [48].
Hinh 6, 7, 8 cho thiy, nghiém thiic d6i chiing
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Hinh 5: Su 4n mau Trypan Blue cta ré ngd
doc nhom

khong tao mau den vdi thuéc nhudm, & ré bi
ngd doc nhdm c6 mau den, chop ré sung phi,
bién dang, khi dudc bS sung natri silicate va
calci silicate, sy tich lily nhom chi xay ra &
chép ré tao nén mau den & chop ré.

F. Su phdt trién cia ré

RéE lda 1a ré chum (gdm mot & mam va
céac ré phu), c6 nhiém vu gitip cdy bam chiit
dt, hit nuSc va chit dinh dudng nudi cay
[11]. Hinh 9 cho thdy khi ngd doc nhom,
cdy chi c6 duy nhat mot ré mam va khong
phét trién hé thdng ré phu. Tuy nhién, khi
dugc bd sung hop chit natri silicate va calci
silicate, hé thong ré phu van phat trién binh
thuong nhu nghiém thic dbi ching.

Qua Hinh 10, ching ta nhan thiy, s6 ré
phu gitta cdc nghiém thic cé su khac biét.



TAP CHI KHOA HOC TRUONG PAI HOC TRA VINH, SO 39, THANG 9 NAM 2020

111

Hinh 6: Sy tich liy nhom & ré & vat kinh 4
khi nhudém v6i Hematoxylin

Ghi chii: A- doi chitng, B- AICl3, C—AICl;+
Na,Si03, D — AlCl3 4 CaSiOs.

' | ‘ ICID
Hinh 7: Su tich liy nhdom & ré & vat kinh 40
khi nhudém véi Hematoxylin

Ghi chii: A- doi chitng, B- AICl;, C—AICI3 +
NaySiO3, D —AICl3 4+ CaSiOs.

Hinh 8: Chép ré bién dang khi ngd doc
nhom & vat kinh 10 va 40 khi nhudém véi
Hemtoxylin

NONG NGHIEP - THUY SAN
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Hinh 9: Su phat trién cia ré

(Ghi chi: A- dobi chitng; B, C, D - AICk
(50uM, 100uM, 150uM); E- AICl3 100uM
+ CaSiOs; F- AICl3 50uM + CaSiOs; G-
AlClz 100uM + NaySiOs; H- AlClz 50uM
+ Na25i03)

Do ngd ddc nhom tc ché su phat trién cla
thuc vat, dic biét 1a chiéu dai ré, su phat trién
hé théng ré [24] va ré mam khong in sau, it
phan nhanh [11] nén nghi€ém thuc AICIz co
thé c6 rét it hoic khong cé ré nhanh. Viéc
bd sung silic gitip han ché doc nhom [32],
[39]. Ngoai ra, do ngd doc nhom lam cay
thiéu calci [21] nén viéc bS sung cac hop
chét silic va dic biét 1a hop chét calci silicate
giup cai thién doc nhom, cai thién su phat
trién ré nhénh, ting kh4 ning hip thu dinh
dudng cia ré. Hinh 10 cho thiy ré nhanh cia
nghiém AICI3 ¢6 it ré nhdnh va cdc ré nay
bi bién dang (ngin, phu to). Mit khac, khi
bd sung cac hop chit silic 1am ting su phat
trién clia ré nhdnh va bd sung calci silicate
c6 gitip ré c¢6 nhiéu nhanh hon bs sung natri
silicate.

V. KETLUAN

Liia rat nhay cdm véi nhom, nong do AICI;
50 uM da gy dc ché sinh trudng va phat
trién cla gidbng OM7347 giai doan ma. Viéc
bd sung hop chit Na,SiO3 va CaSiOs c6 tac
dung tich cuc 1én su phat tri€n cta cdy, gidm
anh hudng do doc nhom gay ra, trong do,
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Hinh 10: Sy phan nhénh cuia ré
(Ghi chu: A- déi ching, B- AICL, C —
AlCl3 +NaySiOs3, D — AlCl3 + CaSiO3.)

viéc bd sung hdp chit CaSiO; cho hiéu qua
t6t hon. Cac hop chit nay gép phan cai thién
chiéu cao, chiéu dai ré va ting pH dung dich
trong. Ngoai ra, cac hop chit nay con gitp
han ché su tich lily nhom & ré, sy hu hdéng
mang té bio do nhom gy ra va duy tri su
phat trién ré phu.
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