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ABSTRACT

Silicon has multiple functions in plant biology, particularly in responses of
plants to biotic and abitotic stress present in their living environment.
Under the salinity of 2%o NaCl in pots, silicon from sodium silicate and
calcium silicate was applied to OM4900 rice cultivar at 10, 30, and 50
days after sowing by spraying or mixing with fertilizers. For each time of
application, 100 mg and 250 mg of sodium silicate and calcium silicate
per pot were used respectively. Results showed that silicon addition
enhanced plant height under saline condition at early stages of rice
growth and showed no effect on the biosynthesis of photosynthetic
pigments. Its supplement also increased the number of seeds per panicle
and the ratio of filled seeds contributing to a higher yield than the control.
Silicon applied plant accumulated a significantly higher silicon content in
husks, simultaneously had a considerably reduction in the ratio of
discoloration seeds. A remarkable finding is that there was an tightly
inverse correlation (R° = 0.77) between silicon accumulation in rice husk
with the number of discolored seeds. Therefore, silicon should be
supplemented to rice to improve yield and pest management.

TOM TAT

Silic ¢6 rat nhiéu chirc nang trong sinh hoc thyc vat, dac biét la cac dap
wng cua thuc vat voi cac diéu kién bat loi sinh hoc va phi sinh hoc hién
dién trong méi truong séng cia ching. Trong diéu kién mdn 2%o trong
chdu, silic dwdi dang natrisilicate va calcisilicate dwoc bé sung cho cdy
liia giong OM4900 ¢ cdac thoi diém 10, 30 va 50 ngdy sau khi gieo bang
cdch phun hodc trén véi phdn bon. O tirng thoi diém xir Iy, liéu lwong ciia
natrisilicate va calcisilicate lan lwot la 100 mg va 250 mg cho mot chdu.
B6 sung silic ¢é tac dung ting cwong chiéu cao cdy & giai doan dau cia sw
sinh trucng trén cdy lia va khong gdy dnh hwéng lén sw sinh tong hop cdc
sdc 16 quang hop. Cung cdp thém silic cho cdy hia lam gia tang so hat trén
béng, ty Ié hat chdc gop phan gia tang ndng sudt so voi doi chimg. Cay
liia dwoc bo sung silic tich lity nhiéu silic hon mét cach dang ké trong vo
trau dong thoi lam giam ty 1é hat lem mét cach cé ¥ nghia. C6 mot moi
twong quan nghich chdt ché (R? = 0,77) gitta ham leong silic trong vo trdu
va s6 heong hat lem. Vi vdy, nén bé sung silic cho cdy lia nham cdi thién
ndang sudt va quan 1y dich hai.
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2 MO DPAU

Min dang tré thanh mot vin dé nghiém trong
d6i voi mot sb qubc gia trén thé gioi (Binzel and
Reuveni, 1994). N6 ciing 1a mét trong cac yéu to
mdi trudng quan trong han ché sy ting trudng cua
cay trong va slic san xuat nong nghiép. Tong dién
tich dat bj man 1a khoang 953 tri¢u ha, chiém 8%
tong dién tich bé mat trai dat (Singh, 2009). Mot
vai yeu t6 sinh 1y nhu quang hop, ho hap, qua
trinh c6 dinh dam va chuyen héa carbohydrate &
thuc vat da dugc quan sat thay bi anh hudng bdi
d6 man cao (Chen and Wang, 2008).

Cay lua (Oryza sativa L.) 1a mot trong 5 loai
ciy trong ccung cap luong carbohydrate chu yéu
cho dan sb thé gi6i, dac biét la ¢ chau A. Luoa la
thuc phidm cha luc 16n cung cip cho hon 3 ty
ngudi va cung cap lugng calo tir 50-80% cho cudc
song hang ngay cua ho (Khush, 2005). Véi su ting
truong nhanh chong trong tiéu thu loa cua dan s0
the gio1 trong khi d6 chat lwong dat va nude dang
x4u di trén toan cau, nhu cau cap thiét 1a phai hiéu
dugc cac phan Gng cta cay tréng quan trong nay
d6i voi su thay dél cua moi truong. Stress phi sinh
hoc 1a mot yéu t6 chinh tac dong tiéu cyc dén sy
tang trudng va ning sudt cdy trong trén toan thé
gidi. Cay lua tuong dédi nhay cam vo6i 6 man va
d& bj stress do mén (Gao et al., 2007). Vi thé viéc
tmg dung cac chat dinh dudng dé cai thién cay
trong t6t hon ddi voi sy thay doi ctia méi truong
dd duoc cac nha khoa hoc nghién ciru rat nhiéu
trong d6 c6 nguyén tf silic.

Silic phan bd phd bién hang thi hai trong vo
trai dat, chi sau oxy (Epstein and Bloom, 2005) va
1a nguyén t& quan trong c6 nhiéu chtrc ning & thuc
vat (Epstein, 2009). Trong dung dich dit silic ton
tai dudi dang H4SiO4 véi ndng d6 tir 0,1 dén 0,6
mM (Epstein, 1994). Su tich liy silic ¢ thuc vat co
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su khac biét 16n giita cac loai, thay dbi tir 0,1 dén
10% (Epsteln 1999). Déi véi laa, sy tich Iy silic
chu yéu 1a & vo triu va than (Currie and Perry,
2007). Viéc bd sung silic di 1am ting ning suat
la, tang tinh khang con trung va bénh hai cho cay
tr6ng (Rodrigues et al., 2003); tang tinh khang kho
han (Gong et al., 2005) va sdc do man (Liang et
al., 2005; Zhu et al., 2004). Vai tro cua silic trong
viéc giam tac hai ciia mubi trén cay trong da dugc
nghién ctru trén lta mi (Ahmad et al., 1992), lua
mach (Liang et al., 2005), ca chua (Al-aghabary et
al., 2004) va lta (Yeo et al., 1999; Jawahar and
Vaiyaburi, 2010). Silic dong vai trd dang ké trong
viéc cai thién kha nang chéng lai stress sinh hoc
va phi sinh hoc va lam ting ning suit cay trong
(Ma et al., 1989). Trong nghién clru nay, cdy lua
trong trong chau dugc bd sung silic qua hai hop
chét natrisilicate va calcisilicate khi bi nhim min
nhan tao nham khao sat anh hudng cua silic 1én
kha nang tang cuong tinh chéng chiu min trén cay
lta nhim duy tri su sinh treong va ning suit lua
trong diéu kién bét loi.

3 VAT LIEU VA PHUONG PHAP

Gidng Iha lam thi nghiém 1a OM4900. Chau
tréng cay cao 25 cm, dién tich bé mit chau 1a 0,08
mZ2 Mbi chau dugc cho vao 7 kg dat (duoc 13y tir
rudng thi nghiém & Khu II, Pai hoc Cén Tho, phoi
kho, tron déu trude khi cho vao chau). Gieo nhiéu
hat vao mdi chau sau d6 chi chon lai 4 cdy vao
thoi diém 7 ngay sau khi gieo (NSKG) & vi tri 4
dinh ctia mot hinh vudéng trong mdi chau. Thi
nghiém duoc bé tri theo kiéu khoi hoan toan ngiu
nhién tai khu vuc nha luéi B mén Sinh 1y — Sinh
héa, Khoa Nong nghiép va Sinh hoc Ung dung,
Truong Dai hoc Can Tho v6i 7 nghiém thuc, 3 lan
lap lai, mdi 1an lap lai 14 1 chau. Chi tiét vé cac
nghiém thirc va thoi diém bd sung silic cho cy laa
nhu bén dudi:

Nghiém thirc Liéu lwong va cach xir Iy Thoi diém xir Iy (NSKG)
Doi ching - -

NaCl 2%o - -

NaCl 2%o + NaySiO3 100 mg/chau (bon vao gbc) 10, 30, 50

NaCl 2%o + Na,SiO3 100 mg/chéu (phun qua 14) 10, 30, 50

NaCl 2%o + CaSiO; 250 mg/chau (bon vao géc) 10, 30, 50

NaCl 2%o + CaSiOs3 250 mg/chéau (phun qua 13) 10, 30, 50

Viéc xtt Iy man cho cay lua dugc ap dung o
mirc 2%o bang dung dich NaCl tai thoi diém gieo
hat (tuéi dung dich NaCl 2%, dén khi dt trong
chau bdo hoa véi dung dich nay). Xu Iy man chi
mot 1an duy nhét lac gieo hat, sau d6 chi tudi nudc
binh thuong vira du dé cdy lua sinh truong va phat
trién cho dén khi thu hoach. Natrisilicate & mtrc
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100 mg/chau cho tac dung tdt nhat, & néng do cao
hon khéong cho két qua nhu mong doi (Pham
Phuéc Nhan va Pham Minh Thuy, 2011). Cong
thirc phan bon 1a 90N-60 P,Os—30 K,O va chia
lam ba 1an bon. Lan 1: 10 NSKG (1/2 P,0s+1/3
N), 1an 2: 30 NSKG (1/2 P,0s+1/3 N+1/2 K,0),
lan 3: 50 NSKG (1/3 N+1/2 K,0).
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Chiéu cao cdy va mat sd cdy dugc ghi nhan &
cac thoi diém 30, 60 va 90 ngay sau khi gico bang
cach dém toan b sd cay trong mdi chau. Ham
luong céc sic td quang hop duoc phan tich & thoi
diém 45 ngay theo phuwong phap cua Wellburn
(1994). Nang suat dugc tinh trén mdi chau bang
cach thu hoach hét cay trong chéau, dém toan bo
hat chéc va hat 1ép trén tat ca cac bong trong mdi
chiu, 4m do hat duoc quy vé 14%. Ham luong
silic trong vo trdu dugc phan tich sau khi thu
hoach theo phuong phap cua Mitani and Ma
(2005). Ty 1¢ hat lem dugc phan loai theo phuong
phéap cua IRRI (1998) trén 3000 hat cho mdi
nghiém thuc. Cac s litu duoc tinh toan béng
Microsoft Excel va xir 1y thong ké bang phan mém
SPSS 16.0. Cac db thi dwoc v& bang phan mém
Corel Draw X3.

4 KET QUA VA THAO LUAN

4.1 Hiéu qua ciia hop chit silic 1en sinh
truéng va ham lwgng sac to quang hop trén
giong OM4900 khi bi nhiém min

Trong sudt qua trinh thi nghiém, cac chi tiéu
ndéng hoc duoc theo ddi chit ché nhu sé chdi, sb
1a, chiéu cao,... nhung cic chi tiéu nay khong
khac biét nhiéu giira cac nghiém thirc nén s liu
khong dugc trinh bay. Qua qua trinh theo doi su
sinh truong cua gidng OM4900 trong trong chau
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bi nhi®m man nhan tao khi c6 bd sung hop chét
silic hodc khong cho tha”iy, chiéu cao cay chi co su
khac biét gilta cac nghiém thirc & nhiing thoi ky
dau cua cdy lta (Bang 1). Khi bi nhiém man c6 bd
sung hop chit silic hodc khong déu khong gay anh
huong dén chiéu cao cdy cho dén khi thu hoach.
Trong diéu kién bi nhiém man 2%o c6 bo sung 250
mg/chéu calcisilicate bang cach bon vao goc gilp
cay lua co chleu cao t6i wu hon ca trong sudt qua
trinh phat trién (Bang 1). Tuy nhién, dén khi thu
hoach khong cé su khac biét vé chiéu cao cay giira
cac nghiém thire. Nhu vay, viéc b silic cho cay
laa khi bi nhiém min c6 tac dung tich cuc trong
giai doan dau cua cay la.

C6 nhiéu bang chimg trén nhiéu loai ciy trong
cho thiy viéc bo sung silic ¢6 tac dung nang cao
kha nang quang hop thong qua viéc tang cuong
sinh tong hop cac sac t6 quang hop dua dén sy gia
tang nang suat (Snyder et al., 2007). Trong thi
nghiém nay, mic du co sy bién dong 16n vé& ham
lwong céc sic to quang hop giira cac nghiém thirc
nhung van khong khac biét so v6i ddi ching
(Bang 2). Trong khi d6 ciing trén cung giéng nay
o giai doan ma khi bi xir Iy nhém & n6ng do 200
uM, Nhan and Hai (2013) quan sat thdy viéc bd
sung natrisilicate & muc 100 mg/L lai lam giam
ham luong céc sic tb quang hop so voi ddi ching.

Bang 1: Chiéu cao ciy lia OM4900 (cm) ¢ cac thoi diém 30, 60 va 90 ngay sau khi sa

Nong dd NazSi03/CaSiOs Ngay sau khi sa
NaCl (%o) (mg/chiu) 30 60 90
0 0 55,1 be 69,2 be 78,5
2 0 56,1 be 73,6 ab 84,4
2 100 53,2 be 71,1 be 80,8
2 100* 59,0b 73,8 ab 82,3
2 250 64,6 a 76,6 a 84,9
2 250% 51,6 ¢ 66,6 ¢ 79,1
Mtc y nghia * * ns
CV (%) 6,4 5,1 6,1

Ghi chii: trong ciing mét cét cac $6 6 chit theo sau giéng nhau thi khong khac biét qua phép thir Duncan, *: khdc biét &
mikc ¥ nghia 5%, ns: khong khac biét, *: bo sung hop chat silic bang cach phun
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Biang 2: Ham lwgng sic td quang hop trong la lia OM4900 & thoi diém 45 ngay sau khi sa

Nong d NazSi03/CaSiOs Sic to quang hop (ug/g trong lugng twoi)
NaCl (%o) (mg/chiu) Chlorophyll a Chlorophyll b Carotenoid tong s6
0 0 192,0 56,3 729,6
2 0 237,3 69,6 900,2
2 100 244.9 72,7 9434
2 100* 318,8 101,6 1324,1
2 250 272,1 79,6 1032,8
2 250* 249,5 73,7 957,6
Mtc y nghia ns ns ns
CV (%) 31,7 36,3 36,4

Ghi chii: ns: khéng khdc biét, *: b6 sung hop chat silic bang cdach phun

4.2 Hiéu qua ciia viéc bd sung silic 1én
Niing suit va thanh phin niing suit lua M4900
Kkhi bi nhiém miin

Két qua trinh bay & Bang 3 cho thiy viéc bd
sung silic cho cdy lua trong diéu kién bi nhiém
min c6 tac dung tich cuc 1én cic thanh phan ning

suat laa. Két qua nay ciing cho thiy gibng
OM4900 ciing rat nhay cam voi d0 man, chi &
mtrc 2%o di 1am cho mot sb thanh phan ning suét
& murc thép nhét so véi cac nghiém thirc con lai.
Hai nghiém thirc b6 sung calcisilicate c6 tac dung
lam ting ty 1& hat chic so véi nghiém thic ddi
chimg va nghiém thirc bi nhiém man.

Bang 3: Cac thanh phin ning suit lia OM4900 khi thu hoach

Thanh phin niing suit

Nong dd Na:Si03/CaSiO3

Nclol gy Srmeue St Tigh T e
0 0 21,3 103,8 be 78,2 be 27,5

2 0 20,5 96,7 c 76,2 ¢ 27,9

2 100 20,5 111,9 abc 83,2 ab 28,2

2 100" 22,3 114,7 ab 81,6 abc 274

2 250 223 1232 a 84,4 a 27,7

2 250" 21,0 113,8 abc 87,0 a 26,9
Mtrc y nghia ns *E woE ns

CV (%) 10,6 7,1 3.3 3,1

Ghi chii: trong ciing mot ¢ét cdc s6 cé chir theo sau gio”'ng'nhau thi khong khac biét qua phép thir Duncan, **: khdc biét
¢ murc y nghia 1%, ns: khong khac biét, *: bo sung hop chat silic bang cach phun

Vé mit nang suat, nghiém thic bd sung
calcisilicate vao gbc cho hiéu qua cao nhét (Hinh
1). C6 thé ly giai diéu nay 1a do bd sung
calcisilicate dd 1am gia ting hai thanh phan ning
suét quan trong la s6 hat trén bong va ty 1¢ hat
chic (Bang 3). Khi bd sung silic dang thwong mai
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cho laa trén thyc té ngoai dong rudng ciing lam
gia ting ning suat laa 15% (Nhan ez al., 2012).
Giita 2 hinh thic bd sung la phun va tron
chung v6i phén bon vao goc khong gy ra su
khac biét nhiéu vé cac thanh phan ning suit lia
khi thu hoach.
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Hinh 1: Anh huéng ciia mudi NaCl va silic 1én ning suit lia OM4900

Ghi chii: cdc cét trong hinh 6 chit bén trong giong nhau thi khéng khdc biét & mikc ¥ nghia 5% qua phép thir Duncan,

*: b6 sung hop chat silic bang cach phun

4.3 B sung silic 1am giam ty 1¢ hat lem
trén laa OM4900

C6 rat nhidu nghién ctru ching minh rang silic
¢6 vai tro rit quan trong trong viéc khang lai cac
loai nAm gy bénh trén cay trong (Rezende ef al.,
2009). Trén gidng OM4900 khi c6 bd sung silic
da lam giam ty 1€ hat lem mdt cach c6 y nghia
(Hinh 2). Ty 1& giam cao nhat so v6i ddi chimg 1én

dén khoang 50% & nghiém thirc bd sung
calcisilicate. Can luu ¥ rang calci ciing ¢ vai tro
rat quan trong trong ciu tric va chirc ning & thuc
vat (Hepler, 2005; Frey et al., 2012). Trong nghién
clru nay chua cé diéu kién dé khao sat riéng biét
anh huong ciia Ca va Si. Vi vay, két qua nay co
thé 1a cong hudng tich cuc ciia ca 2 nguyén to.
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Hinh 2: Anh huéng ciia mudi NaCl va silic 1én ty 1¢ hat lem

Ghi chii: cdc cét trong hinh 6 chit bén trong giong nhau thi khéng khdc biét & mikc ¥ nghia 5% qua phép thir Duncan,

*: b6 sung hop chat silic bang cach phun
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4.4 B sung silic cho cily lia lam gia ting
ham lwgng silic trong vé trau

Két qua trinh bay ¢ Hinh 3 cho thdy tit ca cac
nghiém thurc c6 bo sung silic d€u lam gia tang ham
lugng silic trong vo trau trén giong OM4900 mot
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cach rd rét. Viéc tich liy silic trong vo triu c6 thé
gdp do6i so véi nghiém thic dbi ching. Két qua
nay phu hgp véi nghién ciru cia Nhan et al.
(2012) 1a khi bd sung silic cho Iua trén thyc té
ddng rudng ciing lam gia ting su tich ldy silic
trong vo trau va than,
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Hinh 3: Anh hwéng ciia mudi NaCl va silic 1én ham lwong silic trong vé trau

Ghi chii: cdc cét trong hinh 6 chit bén trong giong nhau thi khéng khdc biét & mikc ¥ nghia 5% qua phép thir Duncan,

*: b6 sung hop chat silic bang cach phun

4.5 Tuwong quan giira ham luwgng silic trong
vé trau va ty 1€ hat lem

Sau khi phan tich ty 1¢ hat lem va ham luong
silic cho thay nhitng nghiém thtrc c6 bo sung silic
thi ty 1€ hat bénh giam rd rét trong khi do6 sy tich

19

liity silic trong vo trau lai cao hon rit nhiéu so véi
d6i chimg. Pay chinh 1a co s dé xem xét mdi
tuong quan gitra viéc bd sung silic va ty 1& hat
lem, dong thoi ciing 1am co s& dé giai thich tinh
chdng chiu bénh cua thyuc vat khi co bd sung silic.

15 -

111

Ham lwong silic trong vo trau [%]

y =- 0,5426x + 23,93
R2=0,7712

15

20

25

Ty 18 hat lem [%]
Hinh 4: Twong quan giira ham lwong silic trong vo trau va ty 1¢ hat lem
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RO rang ty 1€ hat lem c6 twong quan nghich v6i
su tich liiy silic trong vo trdu voi hé sb twong quan
1én dén 77% (Hinh 4). Do silic 1a nguyén t6 céu
thanh chinh trén cay lta (Currie and Perry, 2007)
nén viéc bd sung silic cho cdy lua dan dén viéc
tich lity nhiéu hon silic trong vo trau c6 thé da lam
cho vé trau c6 cau tao chic chin hon, ngan can tét
hon céc tdc nhan gay lem hat, lam cho ty 1¢ hat
bénh giam.

5 KET LUAN

B6 sung silic cho lia OM4900 trong diéu kién
bi nhim mén c6 tac dung lam gia ting chiéu cao
cay lua ¢ giai doan trude 60 ngay sau khi sa nhung
khong c6 tac dung lam gia ting s6 chdi va ham
luong cac sic td quang hop.

Khi bd sung silic cho cdy laa co tac dung lam
tang sb hat trén bong, ty 1€ hat chic, gop phan lam
tang nang suit. Nén bo sung silic bang cach tron
chung véi phan bén dé giam chi phi lao dong.

Calcisilicate va natrisilicate déu co tac dung
lam giam ty 1€ hat lem, tdng cudng su tich lily silic
trong vo trau tao ra sy trong quan nghich chit ché
giita ham luong silic trong vo trau va ty 18 hat lem.
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