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ABSTRACT

Silicon plays a vital role in supporting of enhancement of plant hardness,
resistance to pest, pathogens and tolerance to environmental stresses. The
aim of the study was to evaluate efficiency of the five selected silicate
solubilizing bacteria on rice growth and yield under greenhouse conditions.
The experiment was conducted with intensively triple rice cultivated soil and
with IR 50404 rice cultivar. The results revealed that all treatments inoculated
with silicate solubilizing bacteria had significantly higher levels of soluble
silicate concentration in soil, chlorophyll content in rice leaf, internode
strength of no 1, 2, 3, panicle length, proportion of full grain in panicle, and
full grain weight per pot as compared with control treatment. Moreover,
positive correlations between soluble silicate concentration in soil at the end
of the experiment and other parameters like panicle length, proportion of
filled grains per panicle, internode strength, and total weight of filled grains
per pot were found. The results indicated that the five silicate solubilizing
bacteria selected had a function on enhancement of growth and yield of IR
50404 rice cultivar under greenhouse conditions.

TOM TAT

Silic (Si) ¢o vai tro quan trong trong viéc gmp cdy trong cu"ng chdc, chong do
nga, khang lai mgt so bénh, con trung va chong chiu cdc diéu kién méi triong
bat lgi. Muc tiéu cia nghién ciru nham danh gia hiéu qud cia nam dong vi
khudn phdn gidi khodng silic tuyén chon lén sinh truéng va ndang sudt hia
trong diéu kién nha ludi. Thi nghiém dwoc thuc hién trén nén dét lia tham
canh 3 vu véi giong lia IR 50404. Két qua cho thdy ca nam dong vi khudn
phdn gidi Si thir nghiém déu lam gia ting khdc biét c6 Y nghia thong ké vé
ham lwong Si hoa tan trong dich ddt, ham lwong chlorophyll trong ld, do
cieng léng than 1, 2, 3, chiéu dai béng, ti ¢ hat chdc trén bong va khoi lirong
hat chdc trén chdu & cdc nghiém thirc c6 ching vi khudn phéan gidi khodng
Si so véi nghiém thirc khéng chiing vi khudn. Mat khdc, méi twong quan
thudn dwoe tim thdy giita ham leong Si hoa tan trong ddt & thoi diém két
thiic thi nghiém véi chiéu dai bong, ti 1é hat chdc trén bong, dé ciing long
than va trong leong hat chdc trén chdu. Nhw vy, nam dong vi khudn phin
giai Si tuyen chon gitip tang sinh truéng va ndng sudt giong lia IR 50404
trong diéu kién nha ludi.

Trich dan: Tran V& Hai Puong va Nguyén Khoi Nghia, 2019. Hiéu qua cua 5 dong vi khuén phén giai khoang
silic 1én sinh trudng va nang suét gidng lua IR 50404 trong diéu kién nha ludi. Tap chi Khoa hoc
Trudng Pai hoc Can Tho. 55(S6 chuyén dé: Cong nghé Sinh hoc)(2): 10-19.
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1 PAT VAN BE

Silic (Si) ¢6 anh huong quan trong 1én sy hép thu
va van chuyén cua nhiéu yéu t da, vi lugng va anh
huong tich cuc Ién sy sinh trudng va phat trién coa
cay trong qua co ché lam tang do rén chéc cua vach
té bao, giir cho 14 cung chic va thing dé t1ep nhan
anh sang nhiéu nhat, dong thoi giap cay trong khang
lai sur tan cong ctia ndm bénh va mot s6 con trung
cin hut (Epstein, 1994). Ngoai ra, ltia 1a cay trong
hap thu mot lugng Si khong giGi han va ham lugng
Si (Si0,) trong sinh khdi than laa kho chiém 5-10%
(Epstein, 1994; 1999), trong vé trdu khoang 20-25%
(Patel et al., 1987). Mat khac, Peera et al. (2016) cho
thdy khi ching dong vi khudn phén giai Si két hop
boén tro than (fly ash) tir cac nha may nhiét dién giap
gia tang ham lugng Si hap thu trong hat, hon nira, s6
hat chic trén bong va ning sut hat c6 mbi twrong
quan thuén rat chit ché voi luong silic trong hat. Bén
canh d6, nghién ctru cia Tran V3 Hai buong va ctv.
(2018) cho thiy khi chung nim dong vi khuan ki
hiéu TCM 39, MCM 15, LCT 01, PTST 30 va
RTTV 12 gitip gia tang chiéu cao cdy, sb ré, tong
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sinh khdi kho ciia gidng laa IR 50404 duéi diéu kién
phong thi nghiém. Tuy nhién, hiu hét cac nghién
clru & trong va ngoai nude da sb tap trung vao vai
tro cua phén bon Si 1én sinh truong va nang suét ciy
trdng, trong khi cac nghién ctru vé& bd sung két hop
giita khoang Si va vi sinh vat vao dat gitip phan giai
khoang Si nhim ting cuong sinh truéng va ning
suat cdy trong con rat han ché. Do d6, nghién ctru
nay duogc thyc hién nhim danh gia hiéu qua cia nam
dong vi khuan phan giai khoang Si dugc phén lap tir
nhiéu hé sinh thai khac nhau gdm dét néng nghiép,
trun dat va phan trun dat két hop voi bon phén Si 1én
sinh trudng va nang suat gidng lua IR 50404 trong
diéu kién nha ludi.

2 PHUONG TIEN VA PHUONG PHAP

2.1 Ngudn vi khuin

Nam dong vi khuan phan giai khoang Si tir
két qua nghién ctru cia Tran V& Hai Puong va
Nguyén Khoi Nghia (2018) dugc sir dung trong
nghién ctru nay va thong tin cua ching dugc trinh
bay qua Bang 1.

Bang 1: Thong tin vé nim dong vi khuin phén giai khoang Si

Vi khuin Ky hi¢u l\iguﬁn phéin I‘le lwong sil_ilc S6 n:gz‘iy m‘l(”)i

1ap hoa tan (mg.L™") cay (ngay)
Ochrobactrum ciceri TCM_39 TCM_39 Dit tre 52,02 4
Microbacterium neimengense MCM_15 MCM_15  Dét mia 39,08 6
Klebsiella aerogenes LCT 01 LCT 01 Pat lta 37,06 2
Olivibacter jilunii PTST 30 PTST 30  Phén tran 51,72 6
Citrobacter freundii RTTV 12 RTTV 12  Rudt trun 41,18 2

2.2 Hiéu qua caa 5 dong vi khuin phan giai
khoang silic 1én sinh truwéng va nang suat giong
laa IR 50404

2.2.1 Chudan bi nguén vi khudn

Nam dong vi khuan phén giai khoang Si hiéu qua
cao nhit (TCM 39, MCM 15, LCT 01, PTST 30
va RTTV_12) duoc nudi tang sinh riéng biét trong
binh tam giac 100 mL chira 20 mL méi truong TSB
(Tryptone Soya Broth) trong ba ngay. Thanh phan
ctiia 1 L méi truong TSB gdbm 30 g TSB va 1 L nude
cét. Sau d6, tién hanh thu hoach sinh khéi vi khuén
bang cach chuyén dich vi khuan sang dng falcon 50
mL, ly tdm 6.000 vong/phut trong 5 phut, loai bd
phan nudc nam bén trén. Tiép tuc cho 20 mL nude
khir khoang tiét tring vao dé rira sinh khdi vi khuan
trong ba 1an va hiéu chinh dung dich vi khuén biang
nuée khir khoang tiét tring v& ODeoonm = 0,7
(khoang 108 CFU.mL"") dé lam ngudn vi khuén cho
thi nghiém.

2.2.2 Chudn bi hat giong hia

_ Gidng lta IR 50404 c6 ngudn gbc tir Vién Lia
Dong bang song Cuu Long dugc sir dung trong thi
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nghiém. Hat gidng dugc chuan bi nhu sau: hat dugc
tiét tring bang dung dich NaClO 1% trong 10 phit
va con 70 % trong 1 phit, rira sach 4 lan véi nude
cét tiét trung. Sau d6, hat dwoc ngam trong cac dung
dich huyén phu vi khudn riéng biét (43 dugc chuén
bi & Muc 2.2.1) trong 12 gi¢. Hat Iua ¢ cac nghiém
thirc khong chung vi khuén dwoc thuc hién tuong tir
nhung dung nudc khir khoang tiét trung thay cho
dung dich huyén phu vi khuan. Sau d6, dat hat laa
nay 1én dia Petri chira gidy loc va bd sung 10 mL
nude khir khoang dé tao am do. Dia Petri chira hat
laa dugc dé yén trong t6i & dicu kién phong thi
nghiém, khi hat nay mam khoang 1 cm tién hanh
gieo vao dat trong chéu da duogc chuén bi sin voi
mat do gieo sa 10 cay.chau’!, sau do tuyén chon lai
con 5 cay.chau™.

2.2.3 Cé dinh vi khudn trong xi than t6 ong

Céch chung vi khuan vao trong xi than theo
phuong phap cia Nguyén Khéi Nghia va ctv. (2015)
dugc thuc hién nhu sau: xi than to ong duoc nghién
nho qua ray kich thudc 2 x 2 mm va dugce xac dinh
4m do, sau d6, 50 g xi than dugc cho vao binh tam
giac c6 thé tich 250 mL chtra 100 mL moi truong
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dich dat long (bd sung magnesium trisilicate
0,05%), dong thoi, bd sung 2 mL dung dich vi khuan
da dugc chuén bi truée (cach chuin bi dung dich vi
khudn tham khao Muc 2.2.1, tuy nhién, hiéu chinh
d6 dyc cua dung dich chira vi khuin v6i nuée kha
khoang tiét trung bang may do quang phé vé ODeoo

=15 (khoang 10" CFU.mL™)), t1ep theo, lic 100
Vong phat'! trong 24 gio trén may lac tron ¢ diéu
kién nhiét d6 phong thi nghiém. Cudi cung, loai bo
phan dich l6ng va thu xi than chira vi khuan véi mat
sO cudi cung cua timg dong vi khuan 1a TCM_39
(12x10° CFU.g'), RTTV_12 (6x10° CFU.gh),
PTST 30 (11x10° CFU.g'), LCT 01 (11x10°
CFU.g") va MCM_15 (8x10° CFU.g™").

2.2.4 Dt thi nghiém

Dit thi nghiém dugc thu thap tir ruéng canh tac
lua 3 vu/nam tai xa Long Hoa, quan Binh Thuy,
thanh ph Can Tho c6 lich sir canh tac ltia chuyén
canh trén 15 nam. DAt sau khi thu duoc tron déu voi
nhau thanh mét mau 16n. Sau d6, cho 5 kg dat (khéi
luong kho kiét) vao cac chau nhya den (chau c6 kich
thude 30 cm (cao) x 30 cm (rong)). Cac chau dat
dugc cho ngap nude 10 cm trong 7 ngdy. Sau do, dat
duoc danh bun trén bé mat trude khi gieo hat.

2.2.5 BO tri thi nghiém

~Thi nghiém duoc bé tri theo thé thire hoan toan

ngau nhién véi 9 nghiém thire, 4 1dp lai twong tng 1
chau cho 1 lap lai va kéo déi’ trong 3 thang tai nha
Iudi ciia BO mon Khoa hoc dat, Khoa Nong nghiép,
Truong Pai hoc Can Tho. Cac nghiém thirc dugc
liét ké nhu sau:

— Nghiém thtrc 1: jDéi ching (khong bon phan
va khong chung vi khuan)

— Nghiém thtrc 2: Bén phan NPK (100-60-30)

— Nghiém thac 3: Bon phan NPK + Si
(MgzOgSi31 tﬁn.ha‘l)

— Nghiém thuc 4:
LCT 01

— Nghiém
RTTV_12

— Nghiém
PTST 30

— Nghiém
MCM 15

— Nghiém
TCM 39

— Nghiém thtc 9: Bon phan NPK + Si + MIX
(hon hop 5 dong vi khuan)

Bon phan NPK + Si +

thitc 5: Bon phan NPK + Si +

thee 6: Bon phan NPK + Si +

thice 7: Bon phan NPK + Si +

thtc 8: Bon phan NPK + Si +

Viée ching vi khuin vao trong dat qua chat
mang xi than dugc thuc hién mot lan duy nhat vao
thoi diém 1 ngay trudce khi gieo la gidong vao chau
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bang cach tron déu 50 g (khdi luong kho kiét) xi than
chira vi khuén theo timg nghiém thirc trén bé mit dat
& d6 sau 0-10 cm (twong tmg 1% khéi lugng dat kho
trong chau). Mat sé cudi cung cia dong vi khuan
TCM 39, RTTV_ 12, PTST 30, LCT 01 va
MCM 15 trong dét thi nghiém lan luot dat 12x107
CFU.g!, 6x107 CFU.g"!, 11x107 CFU.g!, 11x107
CFU.g! va 8x107 CFU.g"'. Nudc trong chau thi
nghi¢ém dugc quan ly theo phuong phap khé ngap
xen ké véi chidu cao muc nudce ban dau 5 cm. Co
dai va sau hai duoc quan 1y bang phuong phap thu
cong nhu 1am co va bat sau bang tay.
2.2.6 Cac chi tiéu theo doi

Céc chi tiéu theo doi gom: (1) Ham luong
chlorophyll ¢ 1a: ham lugng chlorophyll dugc xac
dinh bang may do Opti Sciences (CCM 200 plus)
vao cac giai doan 25, 45 va 65 ngay sau khi b tri
thi nghiém; (2) Chiéu dai bong: chiéu dai bong dugc
ghi nhan vao thoi diém thu hoach laa, chiéu dai bong
dugc tinh tir dt cd bong dén dau mat bong thuc hién
bang cach do ngdu nhién 3 bong cho mdi chiu thi
nghiém; (3) PJ ciing than cia cay laa (N): do cing
than cdy la dugc ghi nhan vao thoi diém thu hoach
laa theo phuong phap ctia Nguyén Minh Chon
(2007), thuc hién do 3 16ng: long 1, long 2 va long
3, trong d0, 1ong 1 dwoc tinh tir goc lua; (4) Ti 18 hat
chic trén bong: ti 18 hat chic trén bong = (tong sb
hat chidc/tong sd hat)*100; (5) Khéi lugng hat
chic/chau: khdi lugng hat chic trén chau dugc tinh
b?lng cach can khdi lugong tat ca cac hat chic/chau
va quy vé 4m do 14% va (6) Ham luong Si hitu
dung: ham luong Si hitu dung trong dat dwoc xac
dinh theo phuong phap cia Pereira et al. (2003).
Céch thuc hién nhu sau: cho 10 g dit (khéi lwong
kho) vao chai nhya co thé tich 250 mL. Tiép theo,
cho vao chai nay 50 mL Na,CO; (10 g.L- va 50 mL
NH4NO; (16 g.L™"). Sau do, lic 60 vong. phut trong
1 gio, dé yén dung dich trong 5 ngay. Tiép theo, tién
hanh xac dinh ham luong Si hitu dung trong dung
dich bang phuong phép Molybdenum Blue
Colorimetry (Hallmark et al., 1982) bang cach hut 1
mL dung dich trong nim bén trén cho vao Falcon 50
mL, sau d6, thém 2,5 mL ammonium acetate 20%,
vortex 5 gidy, thém 1 mL ammonium molybdate 0,3
M, vortex 5 gidy. D& yén mau 5 phit cho 6n dinh,
sau d6, thém 0,5 mL tartaric acid 20%, vortex 5
gidy, thém 0,5 mL dung dich khi (reducing
solution), vortex 5 giay, thém 2 mL acetic acid 20%,
vortex 5 gidy, sau do, dé yén mau & nhiét d6 phong
thi nghiém trong 60 phiit va do bang may do quang
phé & budc song 815 nm.

2.3 Phan tich s6 liéu

S6 liéu duoc xu ly Vol Mi‘crosoft‘ Ofﬁpe Excel
2013 va phan tich thong ké bang phan mém SPSS
22.0.
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3 KET QUA
3.1 Ham lugng chlorophyll cia la lua

Ham lugng chlorophyll cta la Iia c6 xu hudng
tang lén qua cac giai doan sinh trudng cua cay lua
va c6 sy khac biét y nghia thong ké khi so sanh ham
luong chlorophyll ciia 14 Ita & cac thoi diém thu mau
(Bang 2). Vao giai doan 25 ngay thi nghiém, nghiém
thitc bon phan NPK khuyén cdo, bon 1 tin
Mg,OsSis.ha! va két hop chung dong vi khuén phan
giai khoang Si LCT 01 cho ham lugng chlorophyll
trong 14 lha cao nhét, dat 17,6 gia tri CCI
(chlorophyll content index), ké dén 1a nghiém thirc
boén phan NPK khuyén c4o, bon 1 tAn Mg,0sSi3.ha”
' va két hop ching dong vi khuan phan giai khoang
Si MCM_ 15 dat 15,4 gia tri CCI. Hai nghiém thuc
nay c6 ham lugng chlorophyll cao hon va khac biét
¢6 ¥ nghia thong ké so v6i hai nghiém thirc bon phan
NPK va NPK + 1 tdn Mg,OsSis.ha™! nhung khong
chung vi khuan, 1an luot dat 12,0 va 14,7 gia tri CCL
Vao giai doan 45 ngay thi nghi€ém, ham lugong
chlorophyll dao dong trong khoang 13,4 — 17,1 gia
tri CCI, nghiém thirc ching dong vi khuan LCT 01
¢6 ham lugng chlorophyll cao nhét (17,1 gia tri
CCI), ké dén 1a nghiém thic chung dong vi khuén
phén giai khoang Si MCM_15 (16,5 gia tri CCI).
Hai nghiém thirc nay c6 ham lugng chlorophyll cao
hon va khac biét co y nghia thong ké so véi hai
nghiém thic bén phan NPK va NPK + 1 tin
Mg,0sSiz.ha”’ nhung khong ching vi khuan, lan
lugt dat 16,0 va 15,7 gia tri CCI va ham lugng
chlorophyll thip nhat thudc nghiém thirc dbi chimng
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(13,0 gia tri CCI). Két qua nay co thé giai thich 1a
do hai dong vi khuén nay c6 kha ning c¢b dinh dam
nén cung cap thém mot hmng dam déang ké gilp cdy
laa hép thu va chuyén hoéa dé tham gia vao cau tao
ctia chlorophyll trong 14 Ita. Theo két qua nghién
ctru ctia Toribio-Jiménez et al. (2017) dong vi khuan
Klebsiella aerogenes twong tng voi dong LCT 01
¢6 kha ning ¢ dinh dam gitip gia ting sinh truong
cdy trong. Trong khi d6, kha nang c¢6 dinh dam ciing
nhu vai trd kich thich sinh truéng cdy trong cta vi
khuén Microbacterium neimengense twong ing voi
dong MCM _15 van chua duge cong bd. Vao giai
doan 65 ngay thi nghiém ham luong chlorophyll cuia
cac nghiém thie déu dat dén gia tri kha cao, tuy
nhién khac biét khong c6 ¥ nghia thong ké giita cac
nghiém thirc dugce chung vi khudn phan giai Si va
nghiém thtre khong duoc ching (p>0,05). Nhu vay,
két qua nay cho thdy viéc chung hai dong vi khuéan
LCT 01 va MCM 15 két hgp bon phin NPK
khuyén céo va 1 tin Mg,OsSis.ha™! gitp gia ting
ham lugng chlorophyll trong 14 Ita & giai doan dau
so v6i hai nghiém thirc bén cung lidu luong phan
bon nhung khong ching vi khuan, trong khi giai
doan sau ham lugng chlorophyll khac biét khong cé
¥ nghia théng ké gitra cac nghiém thirc bon phan két
hop chung va khong chung vi khuan. Két qua nghién
clru nay twong tu voi nghién ciru ciia Ranganathan
et al. (2006) va Oliveira et al. (2016) cho thiy bon
phan silic gitp gia tang ham luong chlorophyll &
lta. Tuy nhién, van chua c6 cong b nao vé b sung
phan bén Si két hop véi vi khuan phén giai Si gitp
gia tang ham lugng chlorophyll 14 lua.

Béang 2: Ham lugng chlorophyll trong 14 lia ciia cac nghiém thire thi nghiém

Ham lwgng chlorophyll cia 14 lua

Nghiém thirc Ky hi¢u Ngay sau khi gieo

25 45 65
Dbi chimg NTI 10,7f 13,4¢ 13,5d
NPK NT2 12,0d 16,0bc 24,1a
NPK+Si NT3 14,7¢ 15,6bc 24,0ab
NPK+Si+LCT 01 NT4 17,6a 17,1a 23,0ab
NPK+Si+RTTV 12 NT5 13,1d 14,6d 20,3c
NPK+Si+PTST 30 NT6 11,7¢ 13,0e 22,9b
NPK+Si+MCM_15 NT7 15,4b 16,5ab 24,1a
NPK+Si+TCM_39 NTS 12,1e 15,1cd 23,2ab
NPK+Si+MIX NT9 12,0e 15,7bc 22,8b
F 93* 17,0° 96,9
CV (%) 16,3 9,3 15,0

*Ghi chi: * la khac biét c¢d y nghia théng ké giita cdc nghiém thirc & miic y nghia 5%. Trong ciing mot cgt cdc gid tri
trung binh co chir theo sau giong nhau thi khac biét khong co y nghia thong ké o mirc y nghia 5% qua phép thir Duncan

3.2 D9 cirng long thin cay lua

Do cling long than cay lta (long 1, 2 va 3 tinh tir
gbc 1én) vao thoi diém thu hoach cua cic nghiém
thirc thi nghiém trong nha ludi dugc trinh bay trong

Bang 3 cho thdy do clmg ctia 3 16ng than nay ¢ xu
hudng giam dan theo chidu cao cta ciy Iua (tinh tir
gbc cua cay lta) va c6 su khac biét y nghia thong ké
gitra cac nghiém thirc thi nghiém.
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Bang 3: Pj cirng 16ng than cy laa (16ng 1, 16ng 2 va 16ng 3) ciia cac nghiém thikc thi nghiém & thoi diém

thu hoach
in . L en P9 cirng 16ng thén ciy lua (N)
Nghiém thire Ky hi¢u Long 1 Long 2 Long3
Dbi ching NT1 1,98g 0,73f 0,35¢
NPK NT2 2,27f 0,94¢ 0,59d
NPK+Si NT3 3,05¢ 1,09d 0,65¢
NPK+Si+LCT 01 NT4 5,18a 1,42a 0,95a
NPK+Si+RTTV 12 NTS 3,44d 1,15¢d 0,81b
NPK+Si+PTST 30 NT6 3,990 1,31b 0,84b
NPK+Si+MCM 15 NT7 3,94b 1,26bc 0,85b
NPK+Si+TCM_39 NT8 3,79¢ 1,23bc 0,83b
NPK+Si+MIX NT9 5,10a 1,41a 0,94a
F 12,36 458" 80,9"
CV (%) 29,1 19,2 25,1

Ghi chu: * la khac bi¢t co Y nghia thong ké giita cdc nghiém thirc & mire Y nghia 5%. Trong cing mgt cot cdc gid iri
trung binh co chir theo sau giong nhau thi khdc biét khong co y nghia thong ké o mirc y nghia 5% qua phép thir Duncan

O tat ca 3 16ng laa khao sat vé& do cimg cua 16ng
cho thiy cay laa & tat ca cac nghiém thirc c6 chung
vi khuén phan giai Si két hop bon phan diy du NPK
khuyén cdo va 1 tin Mg,OsSis.ha™! cho d6 cting 16ng
than cao hon va khac biét c¢6 y nghia thong ké khi so
sanh voi ba nghiém thirc con lai khong chung vi
khudn (p<0,05). Trong sd cac nghiém thirc chung
cac dong vi khuan phan giai Si, hai nghiém thirc co
d6 ctng 16ng than laa cao nhat 1a nghiém thirc ching
dong vi khuan LCT 01 va nghiém thirc ching hdn
hop 5 dong vi khuin nay lai voi nhau va khac biét
¢6 ¥ nghia théng ké (p<0,05) so v&i cac nghiém thirc
chung cac dong vi khuan khac. Két qua nay cho thiy
viée ching cac dong vi khudn phén giai Si két hop
bon phan NPK khuyén cdo va bon 1 tin
Mg,05Si3.ha! gilp gia tang do cimg long than cua
cdy Ita do vi khuan phan giai khoang Si gitip tang
ham lugng Si hoa tan trong dét, tir d6 cay lua hap

thu nguyén t6 Si cao hon, than 14 cimg chac hon va
cdy la it bi d6 ngd hon so véi cac nghiém thirc ¢6
bon phan NPK khuyén céo va khoang Si nhung
khéng ching vi khuan phan giai Si. Ngoai ra, két
qua nay phu hgp vdi nghién ctru trude day cua
Fallah (2012) cho thdy bon phan Si gitip gia ting do
day cua 16ng than do d6 han ché su d6 ngi ¢ cay la.
Tuy nhién, cac nghién ctru vé két hop bon phan Si
va chiing vi khuan phan giai Si vao dat gitip gia tang
d6 ctng l6ng than cy lta van chua dugc cong bo.

3.3 Chiéu dai béng lha & thoi diém thu
hoach

Két qua khao sat vé& chiéu dai bong lua cua cac
nghiém thirc thi nghiém trong nha ludi dugc trinh
bay trong Hinh 1 va Hinh 2 thé hién sy khac biét rat
15 giita cac nghiém thirc dugc ching vi khuan phan
giai Si voi cac nghiém thirc con lai khong chung vi

khuan phan giai Si.

NT1 NT2 NT3 NT4

NTS

oy

i

NT6 NT7 NTS8 NT9

Hinh 1: Chiéu dai bong lia & thoi diém thu hoach ciia cic nghiém thirc thi nghiém

* Ghi chii: NTI: Péi chimg; NT2: NPK; NT3: NPK+Si; NT4: NPK+Si+LCT 01; NTS5: NPK+Si+RTTV _12; NT6:
NPK+Si+PTST _30; NT7: NPK+Si+MCM _15; NT8: NPK+Si+TCM_39; NT9: NPK+Si+MIX
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Chiéu dai bong lua cia cac nghiém thirc dao
dong trong khoang 15,65-20,95 cm, nghiém thurc
dbi chimg co chidu dai bong thip nhét (15,65 cm)
va tit ca cac nghiém thiic ¢6 chung vi khuan phan
giai Si cho chiéu dai bong laa cao hon (dao dong tir
19,98 cm dén 20,95 cm), khac biét khong c6 ¥ nghia
thdng ké khi so sanh v6i nhau (p>0,05) nhung khac
biét c6 ¥ nghia thdng ké so v6i hai nghiém thirc: bon
NPK khuyén cdo va bon NPK khuyén céo + phan Si
va lan luot dat 16,72 cm va 17,95 cm (p<0,05). Két
qua nay mot 1an nira cho thdy vai tro quan trong cta
vi khuan phén giai khoang Si khi dugc ching vao

Tép 55, S6 chuyén dé: Cong nghé Sinh hoc (2019)(2): 10-19

trong dat ddng thoi két hop vai viée bon ddy di phan
NPK khuyén céo va phan khoang Si giup kich thich
chidu dai bong laa. Két qua ciia nghién ciru trong tw
v6i cong bé cua Jan et al. (2018) cho thdy bon phan
silic gop phan gia tang chleu dai bong lua, mat khac
van chua c6 cong bd vé két hop gitra bon phan Si
v6i vi khuan phén giai Si gilp tang chiéu dai bong.
Ngoai ra, bong lua co chiéu dai bong dai, hat dong
khit va s6 hat trén bong cao gop phan quan trong
vao viéc gia ting nang suit (Nguyén Ngoc Dg,
2008; Pham Thi Thanh Mai va ctv.,, 2012;
Ranawake etal, 2013).
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Hinh 2: Chiéu dai bong lta & thoi diém thu hoach ciia cic nghiém thirc thi nghiém

* Ghi chii: NTI: Déi chimg; NT2: NPK; NT3: NPK+Si; NT4: NPK+Si+LCT _01; NT5: NPK+Si+RTTV _12; NTG6:
NPK+Si+PTST 30; NT7: NPK+Si+MCM _15; NT8: NPK+Si+TCM_39; NT9: NPK+Si+MIX

3.4 Tilé hat chic trén bong

Két qua khao sat v ti 18 hat chic trén bong cua
cac nghiém thuc thi nghiém trong nha ludi duoc
trinh bay trong Hinh 3 cho thiy nghiém thirc doi
ching ¢ ti 1¢ hat chéc trén bong thip nhit (80,4 %),
ké dén 1a nghiém thirc khong chung vi khuén nhung
bén NPK khuyén cdo va nghiém thirc béon NPK
khuyén céo két hop bon 1 tan MgyOsSis.ha™! ¢6 ti 1¢
hat chic trén bong khéc biét khong c6 ¥ nghia théng
ké khi so sanh v6i nhau (p>0,05), 1an luot dat 95,1
% va 95,0 %, nhung thap hon va khac biét co y nghia
thdng ké (p<0,05) khi so sanh véi cac nghiém thirc
¢6 chung vi khudn phan giai Si. Nghiém thtc chung
hdn hop 5 dong vi khuén c6 ti 18 hat chéc trén bong
cao nhat, dat 98,9 %, khac biét khong c6 ¥ nghia
thong ké (p<0,05) khi so véi nghiém thirc chung
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dong vi khuan RTTV 12 (98,4 %). Trong khi cac
nghiém thire con lai ¢o ti 1€ hat chic trén bong dao
dong tir 97,4 % dén 98,0 %. Két qua nay mot 1an nira
chimg minh vai tro tich cuc ciia cac dong vi khuan
phan giai Si phéan lap 1én sy gia ting ti 1¢ hat chic
trén bong 1a mot trong nhitng thanh phan quan trong
quyét dinh dén nang suét lta. Ngoai ra, nghién ctru
ctia Detmann et al. (2012) cho thdy bon phan silic
gilip gia ting ti 1& hat chic trén bong va Peera ef al.
(2016) chirng minh bién phéap két hop bon phan silic
va chung vi khuén phan giai Si gitip gia ting ti 16 hat
chic trén bong lta. Nhu vdy, khi chung vi khuan
phan giai Si két hop bon 1 tan Mg>OsSis. ha’! giap
gia tang luong Si hitu dung trong dat va vi thé cay
laa hap thu mot luong 16n Si hitu dung nay dé cai
thién dic tinh sinh truong va thanh phan nang suat
laa.
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98.4ab 97.8bc 98.0bc 97,7c 98.9a

NT5 NT6 NT7 NT8 NT9

Hinh 3: Ti I¢ hat chiic trén bong & thoi diém thu hoach ciia cac nghiém thirc thi nghiém

* Ghi chii: NTI: Péi chimg; NT2: NPK; NT3: NPK+Si; NT4: NPK+Si+LCT 01; NTS: NPK+Si+RTTV _12; NTG6:
NPK+Si+PTST 30; NT7: NPK+Si+MCM _15; NT8: NPK+Si+TCM_39; NT9: NPK+Si+MIX

3.5 Khoi lwong hat chic trén chiu

Khéi luong hat chéc trén chau ¢ am do 14 % cua
cac nghiém thtc thi nghiém trong nha ludi dugc
trinh bay trong Hinh 4. Két qua cho thiy khéi lwvong
hat chic trén chéu giita cac nghiém thirc ¢ sy khac
biét c6 y nghia thdng ké khi so sanh vi nhau. Trong
d6, nghiém thirc TCM 39 ¢6 khéi luong hat chic
trén chau cao nhit dat 30,91 g.chau! nhung khac
biét khong c6 ¥ nghia thong ké khi so voi nghiém
thirc ching dong vi khuan RTTV 12 va nghiém
thirc ching hon hop 5 dong vi khuan phan giai
khoang Si, lan luwot dat 29,75 g.chau! va 30,1
g.chau™', trong khi khac biét c6 ¥ nghia thong ké va
cao hon so v6i nghiém thic chung dong vi khuan
PTST 30, MCM 15 va LCT 01 (lan luot dat 28,61
g.chau’!, 28,47 g.chiu' va 27,34 g.chau'). Cac
nghiém thirc ching cac dong vi khudn phan giai
khoang Si luén cho khéi luong hat chic trén chau
cao hon va khac biét c6 ¥ nghia thdng ké (p<0,05)
khi so sanh véi cac nghiém thirc khong chung vi
khuan gém nghiém thirc d6i chimg, nghiém thirc
bon NPK khuyén cdo va nghiém thirc bon NPK
khuyén céo két hop bon phan khoang Si. Ca ba
nghiém thirc nay c6 khdi luong hat chic trén chau
lan luot dat 15,08 g.chau™, 25,13 g.chau™ va 25,52
g.chdu!. Nghiém thirc bon phan NPK va nghiém
thirc bon NPK két hop bon phéan khoang Si khac biét
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khong c6 y nghia thong ké vé khdi lugng hat
chic/chau (p>0,05). Két qua nay cho thiy cac
nghiém thirc ching vi khun phan giai Si gitp ting
nang suét dao dong tir 13,3 % dén 23,0 % so véi
nghiém thirc bon NPK khuyén céo va bon 1 tin phan
khodng Si. Nhu vy, viéc bd sung phan khoang Si
két hop bon phan NPK khuyén cdo cho ciy lua
nhung khong ching vi khuan khong lam ting khoi
lwong hat chéc trén chéu, trong khi d6, viéc chung
vi khudn phén giai Si vao trong dit két hop bon phan
Si va NPK khuyén céo giup gia ting dang ké khdi
luong hat chic trén chdu. Viéc gia tang khdi luong
hat chic trén chau 1a két qua cua viéc gia ting cac
chi tidu vé sinh truong, thanh phan nang suat lua khi
ching cac dong vi khuan phan giai Si vao trong dat.
Nhu vay lugng Si hoa tan trong dét cao hon & cac
nghiém thire chung vi khuén phén giai khoang Si da
dan dén viéc khdi luong hat chic trén chau ¢ am do
14 % & céac nghiém thuc nay cao hon so voi cac
nghiém thtc khong ching vi khuan. Két qua nay
tuong ty v6i két qua nghién ctru cia Peera ef al.
(2016) cho thiy khi chung dong vi khuén phan giai
Si két hop bon tro than (fly ash) tir cac nha may nhiét
dién gitp gia ting ham lugng silic hap thu trong hat
va rom ra, dong thoi gia ting nang suat hat va rom
ra so v&i nghiém thirc ddi ching. Ngoai ra, sb hat
chic trén bong va ning suét hat c6 mdi twong quan
thuan rat chit ché véi lwong Si trong hat.
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Hinh 4: Khdi lrgng hat chic/chiu & 4m d9 14% ciia cac nghi¢m thirc thi nghi¢m

* Ghi chi: NTI: DPéi chimg; NT2: NPK; NT3: NPK+Si; NT4: NPK+Si+LCT 01; NT5: NPK+Si+RTTV _12; NT6:
NPK+Si+PTST 30; NT7: NPK+Si+MCM 15; NT8: NPK+Si+TCM _39; NT9: NPK+Si+MIX

3.6 Twong quan giira ham lugng Si hoa tan
trong dét véi cac chi tiéu vé sinh trudéng va ning
suét

Ham luong Si hoa tan trong dit ¢ thoi diém cudi
vu cua cac nghiém thirc dugc trinh bay trong Hinh
5. Két qua cho thdy nghiém thtrc ddi chimg c6 ham
luong Si hoa tan thap nhat (0,0 g.kg™' dat kho). Khi
so sanh nghiém thtrc bon phan NPK khuyén cao
khéng chung vi khuén va nghiém thirc bon NPK két
hop bon 1 tan Mg,OsSis.ha! cho thdy ham lugng Si
trong dat & thoi diém cubi vu ciia nghiém thirc
khong bd sung phan khoang Si thip hon (0,86 g.kg"
! d4t kho) so voi nghiém thirc c6 bd sung phan Si
(6,47 g kg dat kho"). Ngoai ra, chi c6 nghiém thirc
chiung dong vi khuan LCT 01 ¢6 ham lwong Si
trong dat dat 7,76 g.kg dat!, twong dwong va khac
biét khong c6 y nghia thong ké khi so sanh véi

6.47e
0.86f
0.00f >
; ==
NT1 NT2 NT3

nghiém thitc bon NPK va phan khoang Si nhung
khong bo sung vi khuan. Trong khi dé, tat ca cac
nghiém thte ching cac dong vi khuan phan giai Si
khac c6 ham luong Si trong dat cao hon rat nhiéu va
khéc biét co ¥ nghia thong ké (p<0,05) so véi cac
nghiém thirc khéng ching vi khuén phéan giai Si.
Nghiém thirc chung hdn hop 5 dong vi khuan phan
giai Si cho ham lwong Si hoa tan trong dit cao nhit,
dat 28,88 g.kg dat', ké dén 1a nghiém thic chung
dong vi khuan TCM_39 (dat 25,43 g.kg dat"). Két
qua nay c6 thé 1a do vi khudn hoa tan Si c6 kha niang
san xuat cac acid hiru co nhu: acid citric, acid oxalic,
acid keto, acid hydroxyl carboxylic, acid tartaric
(Sheng et al,2003; Sheng, 2005) acid 2-keto
gluconic, alkalis hodc polysaccharide (Joseph et al.,
2015) hinh thanh nén phirc hop véi cation va bién
d6i Si thanh dang hitu dung cho céy trong.

28.88a

16.38¢c

NT5

12.07d  11,64d

N NT7

Nghl@m thac

Hinh 5: Ham lrong Si hoa tan trong dit cudi vu ciia cic nghiém thirc thi nghiém

* Ghi chii: NTI: Péi chimg; NT2: NPK; NT3: NPK+Si; NT4: NPK+Si+LCT _01; NT5: NPK+Si+RTTV _12; NTG6:
NPK+Si+PTST _30; NT7: NPK+Si+MCM _15; NT8: NPK+Si+TCM_39; NT9: NPK+Si+MIX

Ngoai ra, mdi twong quan thuan gitra ham lwrong
Si hoa tan trong dat véi mot so chi ti€u sinh trudng,
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thanh phin ning suit va ning suit laa ciing duoc
xem la rat quan trong nham goép phan lam sang to
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vai tro clia Si voi sinh trudng va ning suét lua. Két
qua phén tich tuong quan gitra ham lu(mg Si hoa tan
trong dat & thoi diém cudi vu v6i mot sO chi tiéu sinh
truong, thanh phin ning sudt va niang suit duogc
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trinh bay & trong Bang 4 cho thay ham luong Si hoa
tan trong dét twong quan thuan va chit ch& véi do
ctng 16ng 1, 2, 3, chidu dai bong, ti 1& hat chic trén
bong va khéi lugng hat chéc trén chau.

Bing 4: Tuong quan giita ham lrgng silic hitu dung véi mét s6 chi tiéu cay laa

3 ) 3 Chidudai  Tilé¢ hatchic  Khdi lrgng hat
Longl Léng2  Léng3 bong trén bong chiic trén chiu
Ham luong silic 0,65%%  0,64%*  0,69%* 0,62%* 0,60%* 0,74%*

hitu dung

Ghi chii: * va ** ld twong quan c6 y nghia thong ké ¢ mirc y nghia 5 % va 1 %

4 KET LUAN

Nam dong vi khuén phan giai khoang Si cao ky
hiéu TCM 39, MCM 15, LCT 01, PTST 30 va
RTTV_12 dugc phan lap 14n luot tir dat tre, dat mia,
dat la, phan tran va rudt trin & mot s6 tinh Pong
bang séng Ciru Long déu giup kich thich sinh
truong, thanh phan nang sut va ning sut lta gdm
céc chi tiéu do ctng long than cay lua, chiéu dai
bong, ti 1¢ hat chic trén bong va khdi luwong hat
chic trén chau khi dugc bd tri thi nghiém trong nha
ludi. Do dd, can tiép tuc thtr nghiém hi¢u qua cua
chung Ién sinh trudéng va nang suét lua ¢ diéu kién
ngoai dong & khu vuc Pong bang song Ciru Long.
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