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Duckweeds are monocotyledonous plants, small, and grow quickly.
Chloroplast coding genes or non-coding regions can identify duckweeds with
more accurate results than identification based on morphology. In this study,
three duckweed samples from the Spirodela genus and three from the Lemna
genus collected in Lam Dong were identified using the genetic markers atpF-
atpH and psbK-psbl. The results indicated that the investigated samples were
Spirodela polyrhiza and Lemna aequinoctialis. The polymorphism level of

atpF-atpH

DNA barcode

Lemna aequinoctialis
psbK-psbl

Spirodela polyrhiza

SNPs (Single Nucleotide Polymorphisms) was higher in the atpF-atpH region
compared to the psbK-psbl region and was also higher in L. aequinoctialis
than in S. polyrhiza. Morphological and size variations of the frond were also
analyzed, revealing specific differences among samples within the same
species. Additionally, the study demonstrated that pH (5,0 - 8,0) significantly
affected the growth rate of the samples. For L. aequinoctialis, sample LD1
flourished at pH 8.0, sample LD2 grew most effectively at pH 5.0, and sample
LD3 grew quickly at all investigated pH values. Growth rate variations across
pH levels were less noticeable for S. polyrhiza, sample LD1 showed the most
significant increase in biomass (about 400%), whereas sample LD3 showed
the slowest growth (around 200%) after 16 days of cultivation.
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Beéo tAm 14 thuc vat mot 14 mam, cd kich thude nho, tde do sinh tredng nhanh.
Béo tim co thé dugc dinh danh bang gene ma hoa luc lap hay cac ving khong
mi héa va chung cho két qua chinh x4c hon so vé6i dinh danh dwa trén hinh
thai. Trong nghién ctru nay, chi thi phan tr atpF-atpH va psbK-psbl dugc st
dung dé dinh danh cdc mau béo tAm thudc chi Spirodela va Lemna thu tai Lam
Dong. Két qua cho thdy cac mau khao sat 1a loai Spirodela polyrhiza va Lemna
aequinoctialis; trong d6, mic d§ da hinh cua cac SNPs (Single Nucleotide
Polymorphisms) ¢ vung atpF-atpH cao hon so vdi vung psbK-psbl va cua loai
L. aequinoctialis cao hon so voi loai S. polyrhiza. Ngoai ra, sy da dang vé hinh
thai va kich thudc cua frond cing dugc ghi nhan. Bén canh d6, pH (5.0 - 8,0)
¢6 anh huéng 13 rét dén toc d9 sinh truong cua cac mAau nghién clru. Déi voi
lodi L. aequinoctialis thi mau LDI thich hop véi pH = 8,0, mau LD2 sinh
truong tot nhat & pH = 5,0, trong khi d6 mau LD3 ¢6 tdc do sinh truong nhanh
& cac gia tri pH khao sat. Dbi v6i loai S. polyrhiza, sy khac biét vé toc do sinh
truong ¢ cac gid tri pH khac nhau 1a khong qua 16n, mAu LDI cé sy gia ting
sinh khdi nhanh nhét (khoang 400%), trong khi mAu LD3 sinh truéng cham
nhét (khoang 200%) sau 16 ngay nudi cdy.
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1. Gidi thiéu

Béo tdm la mot nhém thuc vat thuy sinh ndi trén mat nudc, o phén bd rong rai trén toan cu, tir cac
khu vuc nhiét d6i dén 6n déi, va sinh trudng nhanh trong cd mdi trudng nudc ngot 1an nudc lg [1]. HE
thong phan loai hién nay xac dinh nhom nay gdm 37 loai (trong d6 ¢ 2 loai lai), phan b trong 5 chi
khac nhau: Spirodela, Landoltia, Lemna, Wolffiella va Wolffia [2]. Ching la loai thyc vt thiy sinh c6
cu truc rat don gian chi gdm 1 cum tir 2 — 3 14 (thudng duge goi 1a frond) va ¢ hodc khong co 1& [1].
Béo tim c6 tiém ning tmg dung lam ngudn nguyén liéu cho san xuét nhién liéu sinh hoc (bio-ethanol,
bio-gas,...) [3] - [9]. Bén canh d6, béo tim con duge danh gia cao trong nhidu linh vire tng dung nhu
xu ly nudce thai, lam thirc an chan nudi,... [10] - [12] hoéc thuc phérn cho con nguoi [13], [14].

Bon gene ma héa luc lap (rpoB, rpoCl, rbeL va matK) va ba ving khong ma hoa (atpF-atpH, psbK-
psbI va trnH-psbA) da duoc sir dung dé dinh danh céc loai béo tim khac nhau [15], trong d6 atpF-atpH
va psbK-psbl 13 hai chi thi phan tir dugc ding rong rdi nhét. Viéc dinh danh loai dua trén chi thi phan
tir cho két qua chinh xac va ¢6 do tin cdy cao hon so véi cac ddc diém vé mit hinh thai [16], [17].

Trong qué trinh sinh truéng va phat trién ctia thuc vét noi chung va thyc vat thily sinh noi riéng, gia
tri pH ctia dét hodc ctia dung dich nudi trdng c6 anh hudng rat 16n vao cac chu trinh sdng, phan tng
sinh hoa va quyét dinh dn sy sinh trudng va phat trién cua thuc vat [18]. Tuy nhién, tai Viét Nam, cac
nghién ctru vé béo tim van con han ché, dic biét chua c6 cong trinh nao dinh danh cac loai béo tim
thudc chi Lemna va Spirodela bang chi thi sinh hoc phén tir cling nhu danh gia su sinh truéng va phat
trién cua loai nay dudi tac dong cta cac gia tri pH moi trudng khac nhau.

2. Vit liéu va phwong phap nghién ctru
2.1. Vit liéu

Mau béo tdm thudc chi Spirodela (3 mau) va chi Lemna (3 mau) duoc thu nhan tai cac khu vuc
khac nhau trong tinh Lam Pong (duoc ky hiéu 1a LD1, LD2 va LD3).

2.2. Phwong phdp nuéi mau béo tim

Céc mau béo tam dugc nudi trong moi trudng dinh dudng véi thanh phan héa hoc gom 60 pM
KH,PO4, 1 uM Ca(NO3),, 8 mM KNO;, 1 mM MgSOs4, 5 uM H3;BO3, 13 uM MnCl,, 0,4 uM
Na;MoOy, 25 uM FeEDTA [19]. Tién hanh diéu chinh pH ctia méi truong vé cac gia tri khao sat
(5,0 - 8,0) bang cac dung dich NaOH IN va HCI 1N; sau d6, hap khir tring & 121°C, ap suat latm
trong vong 20 phut.

2.3. Phwong phdp tich DNA, khuéch dai, gidi va phan tich trinh ti

Mau 14 tuoi (0,3 g/miu) duoc dong lanh bang nito 16ng va nghién miu bang may Retsch MM400.
DNA duoc tach bang b kit DNeasy Plant Mini Kit (cat. nos. 69104-Qiagen). DNA sau d6 duoc rira
v6i 200 pl dung dich dém Tris-acetate - EDTA va kiém tra chit lugng bang phwong phap dién di.

St dung cic cip moi twong tUng dé khuéch dai ving atpF-atpH (atpF:
ACTCGCACACACTCCCTTTCC va atpH: GCTTTTATGGAAGCTTTAACAAT) va psbK-psbl
(psbK: TTAGCCTTTGTTTGGCAAG va psbl: AGAGTTTGAGAGTAAGCAT) [20], [21]. Phan
mg PCR duoc thyc hién ¢ 95°C trong 5 phut, tiép theo 1a 35 chu ky ¢ 95°C trong 45 gidy, & 55°C
(psbK-psbl) hodc 49°C (atpF-atpH) trong 30 gidy, & 72°C trong 50 gidy va ¢ 72°C trong 7 phut.
San pham dién di trén gel agarose 1,2% (w / v), nhudém bang SYBR Green va coi két qua bang dén
UV (GelDoc-It®2315 imageer UVP-USA). Cac doan DNA khuéch dai thanh cong s& duoc dem
giai trinh ty tai cong ty Macrogen (Seoul, Han Qudc).

2.4. Phwong phdp tinh dién tich bé mdt

Dién tich ]Jé maflt‘ m?lq duoc chup anh dinh ky mdi 2 ngay co thgéc do chuén di kémz hinh anh
dugc xtr ly bang phan mém ImageJ (phi€n ban 1.53 danh cho h¢ di€u hanh Windows) d¢ tinh toan
dién tich bé mat mau.

http://jst.thu.edu.vn 182 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 230(13): 181 - 188

2.5. Phwong phdp do chi sé SPAD

Mau béo tim sau 16 ngay nudi cay dugc str dung dé do ham lugng diép luc bang may do diép
luc SPAD - 502 plus Konica Milnota (Tokyo).

2.6. Phuwong phdp xir 1y thong ké

S6 lidu dién tich bé mat mau va chi sé SPAD dugc xur ly béng phﬁn mém Microsoft Excel.
3. Két qua va thao ludn
3.1. Binh danh phan tir va dic diém hinh thdi

3.1.1. Bdc diém trinh tw viing atpF-atpH va psbK-psbl va dinh danh 06 méau béo tam thudc chi
Spirodela va Lemna

DNA tong sd tir cac mau 14 béo tim thudc chi Spirodela (3 mau) va Lemna (3 mau) duge danh
gi4 thong qua dién di trén gel agarose va do quang phd. Két qua cho thay c6 mot bing DNA dic hiéu
va sach. Ty 16 OD2s/ODago dao dong tir 1,8 dén 2,0. Dic diém chi thi ving atpF-atpH va psbK-psbl
clia cac mau béo tam thudc chi Spirodela va Lemna cho thiy chiéu dai ving apF-atpH: 654 - 683
bp va viing psbK-psbl: 505 - 513 bp. Két qua phéan tich BLAST véi 05 mau cho két qua cao nhat cho
thiy trinh t ving atpF-atpH va psbK-psbl cua cac mau béo tim thudc chi Spirodela 14 Spirodela
polyrhiza va cac mau thudc chi Lemna 13 Lemna aequinoctialis (Hinh 1A). Viéc xay dung cay phat
sinh chung loai dugc thuc hién dya trén mot sb trinh tw ¢6 sin trén co so dir liéu NCBI (National
Center for Biotechnology Information) va trinh tu cua mau thu duoc. Két qua cho thiy co su phan
nhom gitra cac trinh tu ciia mau khao sat va cac trinh tu da cong bd (Hinh 1B, C), nhu vy cac bién
d6i trong trinh tur ¢6 thé dugc sir dung dé phén loai ving sinh thai ctia cac mau béo tam.

A STT Mau Loai tuong dong Tong diem Do bao phii (%) Tuong dong (%)
1 S. pohywhiza LDI1 Spirodela polyrhiza AtpH (atpH) gene. partial cds; 1218 - 1219 99 99.41 —99.55
2 S. pohvhiza_LD2 atpH-atpF intergeic spacer. complete and 1212 99 -100 99.26 — 99.40
3 S. pohwhiza LD3 AtpF (atpF) gene. partial cds: chloroplast 1208 98 99.25
4 5. polvrhiza_LDI Spiradela polyrhiza PsbK (psbK) gene. partial cds: 380 — 894 100 95.42 —98.62
5 S. pohvrhiza LD2 PpsbK-psbl intergenic spacer. complete sequence; and 898 — 905 99—100 98.43 —99.01
[ S. pohwrhiza LD3 Psbl (psbl) gene. partial cds: chloroplast 893 — 900 99 —100 98.24 — 98.81
; i Z:”f::zg::;:i Iigé Lemina aequinoctialis ATPase subunit TT and ATPase :?22 - ifij gg - Zg Zgjgz - gsff
o L. aequinoctialis_LD3 subunit [ genes, partial cds: chloroplast 1127 — 1140 57 95.59 — 98,00
10 L. aequinoctialis 1.D1 Lemna aeguinoctialis PsbK (psbK) gene. partial cds; 808 — 881 89 —97 98.48 — 98.60
11 L. aequinoctialis 1LD2 psbK-psbl intergenic spacer. complete sequence; and 808 — 885 90 -97 98.48 —98.99
12 L. aequinoctialis LD3 Psbl (psbl) gene. partial eds: 754 044 0107 93.67 —99.59
B N —{atpF-atpHL s LD1 |
{ atpF-atpH L aequinoctialis LD1 | C 9 { { psbK-psbl L aequinoctialis LD1 !

T + psbK-psbl L aequinoctialis L02 |

\\ psbK-psbl L.aequinoctialis LD3 ;
OM569588.1 L.aequinoctialis strain Fu94
OM569586.1 L aequinoctialis strain 12
GU454312 1 L aequinoctialis strain 6746
OM569571.1 S.polyrhiza strain NB0004
OM569565.1 S.polyrhiza strain K42
OM569570.1 S.polyrhiza strain nb0003
OM569569.1 S.polyrhiza strain rdsc 5547
{ psbK-psbi S polyrhiza LD2 }
psbK-psbl S polyrhiza LD1
{ psbK-psbl S polyrhiza LD3

%0

% { atp -atpH S.polyrhiza LD3 |
n — —1 atpF-atpH S polyrhiza LD1 |

L atpF-atpH S poyhiza LD2
0OM569501.1 S.palyrhiza strain DW98
5 OM569493.1 S.polyrhiza strain DW30 ,
_E OM569516.1 S.polyrhiza strain L1
——— 0OM569511.1 S.polyrhiza strain NB0093 '

Hinh 1. Két qua BLAST véi 5 mdu cho két qud cao nhdit ving atpF-atpH va psbK-psbl ciia 06 mau béo tam
khao sat (A). Phan tich phat sinh chung logi phan tie xdy dung dwa trén trinh tw doan ving atpF-atpH (B) va
psbK-psbl (C) ciia 06 mau béo tam véi cdc trinh tir trén GeneBank bang phan mém MEGA 11; cdc chir in hoa
va s6 la mad s6 cdc dong dia Iy ciia lodi S. polyrhiza va L. aequinoctialis duoc cong bé trén GeneBank

Chuong trinh Clustal Omega duoc str dung dé thuc hién can chinh (alignment) céc trinh tu cia
vung atpF-atpH va psbK-psbl cua 3 mau S. polyrhiza va 3 mau L. aequinoctialis & x4c dinh vi tri
cac SNPs (Single Nucleotide Polymorphisms - da hinh nucleotide don 1¢). Mdi SNP 1a mot diém
khac biét trong DNA, khi mot nucleotide (A, T, C hodc G) duoc thay thé bé‘mg mot nucleotide khac.
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Két qua cin chinh cho thdy cac vi tri SNPs ¢ ving atpF-atpH va ving psbK-psbl & cic mau S.
polyrhiza (Bang 1) va L. aequinoctialis (Bang 2). Két qua phén tich trinh ty cho thiy su xuét hién
cac SNPs c6 su khac biét giira 2 viing khao sat va giita 2 loai béo tdm. S6 lugng SNPs ciia mau .
polyrhiza thip hon cla L. aequinoctialis & ca 2 ving khao sat va sd luong SNPs cua ving atpF-
atpH nhiéu hon so v6i ving psbK-psbl & ca 2 loai béo tam.

Bang 1. Vi tri cdc SNPs ¢ viing atpF-atpH (trdi) va viing psbK-psbl (phdi) & cdc mau S. polyrhiza

atpF - atpH 311 413 670 672 psbK-psbl 424 472
S.polyrhiza LDI G G A T S.polyrhiza LDI A A
S.polyrhiza LD2 A A A A S.polyrhiza LD2 G G
S.polyrhiza LD3 G G C A S.polyrhiza LD3 A G

Dbi voi loai S. polyrhiza chi c6 4 SNPs & viung atpF-atpH va 2 SNPs & ving psbK-psbl (Bang
1). Bbi voi loai L. aequinoctialis, két qua phan tich & vung atpF-atpH c6 dén 20 SNPs duoc xac
dinh. O vung psbK-psbl xuat hién 8 SNPs va ddc biét 1a 1 vi tri mat nu 439 (T/-) va 2 vi tri mét
doan (DEL) & mau L. aequinoctialis_LD1 va LD_2 so vi mau L. aequinoctialis LD3 (Bang 2).

Két qua thu dugc cho thay tinh bao thi ¢ cac vung khao sat c6 sy khac nhau gitra cac loai. Nhin
chung vung psbK-psbl bao thu hon (thé hién & s6 lugng SNPs it) so v6i ving atpF-atpH, bén canh
d6 tan s6 xuat hién dot bién cua S. polyrhiza thap hon nhiéu so véi ctia L. aequinoctialis. Két qua
nay twong dong véi nghién ciru ciia Xu va cong su (2019) cho thiy S. polyrhiza c6 mic d6 da dang
di truyén thap twong quan t6i tin sé dot bién thap [22]. SNP c¢6 thé dugc st dung dé kham pha cac
gene moi va chirc ning cua chung bang cach tac dong dén biéu hién gene, hoat dong phién ma va
hoat dong cua trinh ty khéi dong dich ma. O lGa, viéc st dung bo chi thi cia 384 SNPs da dugc s
dung dé danh gia da dang di truyén va kha nang chuyén hoa duong tir rom ra ctia 64 dong lua Viét
Nam [23]. Nhu vay, cac SNPs cung cap cac thong tin khong nhimg ¢ murc d phan tur dé danh gia
da dang di truyén ma con & mirc d6 diéu hoa biéu hién gene quy dinh tinh trang, vi thé SNPs c6
vai tro quan trong trong nghién ciru va irng dung vao cong tac chon tao glong cay trong

Bang 2. Vj tri cdc SNPs 6 viing atpF-atpH va viing psbK-psbl ¢ cic mau L. aequinoctialis

atpF - atpH 57 60-60 63 166 177 202 260 265 289 337 399 438 458 524 540 562 565 610 640 646-647

L.aequinoctialis LDI T AT G C C C A A A A A A A A A A A A G TG
L.aequinoctialis LD2 - TA T T T T G G G G G G 666G 66 6 6T GC
L.aequinoctialis LD3 - TA T T T T GG G G G 6. 6.6 6 6 6 6T GC

psbK-psbl 107-128 158 185 204 292296 327 374 439 521
L.aequinoctialis LDI1 - T C C - G G - C
L.aequinoctialis LD2 - T C C - G G - A
L.aequinoctialis LD3 GATAGGTATAGTATAATT G G G ATTAT T T T A

3.1.2. Pac diém hinh théi cdc mau béo tam

Sy thay doi giira hinh dang la (hay thuong duoc goi la frond), kich thude 1a (chiéu dai, chiéu
rong va ty 1& dai/rong), s6 1a/cum va dién tich bé mat giita cac mau L. aequinoctialis va S. polyrhiza
da dugc ghi nhan (Bang 3). Hinh dang 14 thay d6i biu duc sang hinh trimg, tir d6i xmg sang khong
dbi xtmg va dién tich bé mat (mm?) ciia 14 16n nhét ciing thay doi tir 3,36 dén 4,65 ddi voi loai L.
aequinoctialis va tir 21,85 dén 25,08 ddi v6i loai S. polyrhiza. S6 lwong 14 trén mdi cum chu yéu
13 2 (mdt 14 me va mot 14 con) dbi véi loai L. aequinoctialis, va 3 (mdt 14 me va haila con) dbi voi
loai S. polyrhiza (Hinh 2). Sy khac nhau vé hinh thai ctia cac mau thudc cung 1 loai cho thdy mdi
khu vuc sinh thai d c6 anh huéng nhat dinh dén hinh dang va kich thudc cia 14 béo tAim. Nhu vy,
viée két hop cac dic diém vé hinh thai va cac SNPs dic trung trong cac ving trinh tu khao sat co
thé 14 nhimng thong tin hitu ich trong viéc phan loai dén cip do dudi loai ctia cac mau béo tim.
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Hinh 2. Si khac biét vé mdt hinh thai gitka cdc méu thuéc lodi S. polyrhiza (A)

va loai L. aequinoctialis (B). Thanh bar: 2 cm

Al:S. polyrhiza_LDI: Bau duc dai, bat d6i xtmg; A2: S. polyrhiza_LD2: Bau duc ngan, bat d6i xing;

A3: 8. polyrhiza_LDI: Bau duc tron, bat dbi ximg

B1: L. aequinoctialis_LDI: Hinh trimg dai, d6i xiémg; B2: L. aequinoctialis_LD2: Hinh trimg tron, bat ddi

xtng; B3: L. aequinoctialis_LD3: Hinh trimg dai, dbi xtmg
Bang 3. Su da dang vé hinh thdi ciia ld & cdc mau béo tam

x . X1z Chiéu dai la Chiéu rjng la Ty 1é Dién tich
Mau Hinh dang 14 So la/eym ) (mm) ¢ dai/yrang b miit 14 (mm?)
S. polyrhiza LDI Bau duyc dai, bat d6i ximg 3-4 6,72+029 478+0,19 1,41+0,07 24,52+ 0,79
S. polyrhiza_LD2 Bau duc ngdn, bat ddi xtung 3 6,39+037 5,05+047 127+0,07 25,08 +4,35
S. polyrhiza LD3 Bau dyc tron, bat dbi xtng 3-4 5374027 4294026 125+0,09 21,85+ 2,69
L. aequinoctialis LDI Hinh trimg dai, di ximg 2 2,69+024 1,78+0,06 1,52+0,14 3,84 £0,32
L. aequinoctialis_LD2 Hinh trimg tron, bat dbi ximg 2 287+027 2,01+0,18 144+0,14 4,65+ 0,84
L. aequinoctialis LD3 Hinh trimg dai, di ximg 2 2,58+0,19 1,67+0,09 1,51+0,11 3,36 £ 0,37

3.2. Anh huéng ciia pH lén sw sinh truong va chi sé SPAD

3.2.1. Anh huong ciia pH 1én sw sinh trudng ciia cdc mau béo tam
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S.polyrhiza_LD1

S.polyrhiza_LD2

S.polyrhiza_LD3

Hinh 3. Anh hieong ciia pH 1én s gia tang dién tich bé mat (%) ciia cde mau béo tam L. aequinoctialis
(trén) va S. polyrhiza (dwoi)
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Két qua qua 16 ngay nudi cdy cua cic mau nghién ctru (Hinh 3) thé hién su thay d6i trung binh dién
tich bé mat cua 3 mau L. aequinoctialis theo thoi gian dudi cac mirc pH khac nhau. Trong vong 8 ngay
dau nudi cdy, toc do gia ting dién tich bé mat tuong d6i cham, tuy nhién sau do thi toc do tang nhanh
dang ké. Nhin chung, L. aequinoctialis LD3 c¢6 tiém ning phat trién manh hon trong moéi truong pH
thép, trong khi L. aequinoctialis LDI va L. aequinoctialis LD2 c6 xu hudng phat trién tot hon & pH
trung tinh dén cao. Ddi voi 3 miu béo tAim S. polyrhiza cho thiy chi c6 mau S. polyrhiza LDI c¢6 su
thay ddi déng ké vé dién tich bé mat tir sau ngay nudi cy thir 8 trong khi sy sinh trudng ciia 2 mau S,
polyrhiza con lai tuong dbi cham ¢ dai pH nghién ctru. Vi vay, tiy timng muc dich nghién ctru s& c6 su
lwa chon mAu thich hop. Néu muc tiéu 14 ting trudng t6i da, S. polyrhiza LDI c6 tiém ning nhit. Néu
can sy On dinh, S. polyrhiza_LD3 1a lya chon tt hon. Tur két qua nghién ctru vé anh huéng ctia pH dén
su sinh trudng ctia cac mau béo tdm L. aequinoctialis va S. polyrhiza cho thdy mdi mot dong béo tim
¢6 diéu kién sinh truong khac nhau, diéu nay cho thay kha nang thich nghi véi céc diéu kién ngoai canh
clia cac dong béo tim & cac khu vuc dia Iy khac nhau.

3.2.2. Anh huong ciia pH 1én chi s6 SPAD ciia cdc mau béo tam

Chi s6 SPAD c¢6 sy khac biét duéi anh huong ciia pH va theo dic diém cua timg méau (Hinh 4).
Dbi voi cac miu L. aequinoctialis cho thdy L. aequinoctialis LD3 c¢6 gia tri SPAD cao nht trong
céc muc 5,0 - 6,0 nhung sau d6 giam manh. L. aequinoctialis LDI c¢6 xu hudng 6n dinh trong khi
L. aequinoctialis LD2 1udn c6 gia tri SPAD thap nhét trong sudt cac muc do. Di v6i cac mau S.
polyrhiza cho thiy mau S. polyrhiza LD3 c6 chi s6 SPAD cao nhét trong cac gia tri pH khao sat,
trong khi mau S. polyrhiza LD2 c¢6 chi s6 SPAD thdp nhit va on dinh hon. Tém lai, L.
aequinoctialis c6 kha ning quang hop tét nhét trong méi trudng acid nhe (pH 5,0 - 6,0) nhung kém
chiu dung pH cao. Trong khi d6, S. polyrhiza c6 kha ning thich nghi tot hon véi su thay d6i pH,
v6i gia tri SPAD khé 6n dinh tir pH 5,0 dén 8,5. Néu trong hai loai nay trong diéu kién moi truong
thay d6i pH, S. polyrhiza c6 wru thé hon do kha nang chiu dung rong hon.

Khi danh gia sy anh huong ciia pH dén s gia ting dién tich bé mat va chi sé SPAD ciia cac mau
béo tdm khéo sét cho théy L. aequinoctialis phat trién tot nhat vé& mat dién tich bé mat & pH 8,0 - 8,5,
nhung ham lugng diép luc cao nhat & pH 6,0. Khi pH tang Ién, cdy c6 xu hudng phat trién kich thude
hon la tang cuong quang hop. Trong diéu kién pH cao, ciy c6 thé mo rong dién tich be mat dé toi wu
hoa sy hp thy anh sang, bu dép cho viéc giam ham lugng diép lyc. Néu muc tiéu 13 tdi vu quang hop
(SPAD cao), nén duy tri pH ~6,0; néu muc tiéu la gia tang sinh khéi, pH 8,0 co thé 1a lya chon tbt
hon. Trong khi d6, cac dong S. polyrhiza khac nhau c6 phan tmg khac nhau voi pH, & pH trung tinh
(6,5 - 7,5) 1a diéu kién thuan loi nhét cho sy phat trién dién tich b& mit va chi sé SPAD, khi pH qué
thip hodc qua cao déu anh hudng tiéu cuc dén sy ting tredng va chi sé SPAD.

A 200 T 0L aequinoctialis_LD1 B 200 T oS polyrhiza_LD1
L aequinoctialis_LD2 1 S.polyrhiza_LD2
B S.polyrhiza_LD3
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Hinh 4. Anh huéng ciia pH 1én chi s6 SPAD ciia cdc mdu béo tam L. aequinoctialis (4) va S. polyrhiza (B)

Nhu vay, c6 thé thiy chién luoc sinh truong cua 2 loai béo tim c6 sy khac biét: dbi véi L.
aequinoctialis, uu tién quang hop khi mdi trwong thuén loi (pH 6,0 - 6,5) hodc uu tién md rong
dién tich 14 khi m6i truong pH cao (pH 8,0 - 8,5) dé duy tri hap thu anh sang. Giam toc do ting
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truong khi pH qua thip hodc qua cao dé tranh céac cing thing sinh ly. Trong khi do, 6 S. polyrhiza
cho thiy pH anh huong dén hép thy dinh dudng tir d6 anh huong dén sy phit trién dién tich bé mat
va SPAD. O pH trung tinh (6,5 - 7,5) 1a t6i wu cho su phét trién do hap thu dinh dudng t6t, pH qua
thap (<6,0) hodc qua cao (>7,5) c6 thé giy cing thang sinh ly, lam giam hiéu suit quang hop va
tbc do sinh truong. Tir nhitng ghi nhén trén, chimg t6 kha nang thich nghi cua L. aequinoctialis a6i
v6i sy thay doi/da dang ctia moi truong song t6t hon so voi S. polyrhiza. Tuy nhién, dé ton tai trong
diéu kién bat loi ctia mdi truong sdng, S. polyrhiza c6 chién thuat sinh ton rat dic biét d6 1a hinh
thanh chdi ngi (dugc goi 1a turion), tich liy nhleu tinh bt va chim Xuong day ao ho, dén khi diéu
kién ngoai canh thuan loi trd lai, turion s& nay mam va tiép tuc phat trién [24].

Nhu vay, két qua ciia nghién ciru nay cho thiy muc do da dang sinh hoc cua cac dong béo tim
tai Lam Dong tir hinh thai, chi thi sinh hoc phan tir dén diéu kién sinh truong. Cac nghién ciru tiép
theo vé& murc do tich lily tinh bot, kim loai nang,... sé cung cép cac dir liéu c6 y nghia cho cac
nghién ctru co ban va tmg dung ciia béo tdm & cac linh vuc khac nhau.

4. Két luan

Nghién ctru nay da st dung cac chi thi phén tir dé hd tro dinh danh cac mau béo tdm thudc chi
Spirodela va Lemna thu tai Lam Dong, su két hop chi thi atpF-atpH va psbK-psbI véi diac diém hinh
thai da x4c dinh dugc cac miu béo tim thu tai Lam Dong thudc l0ai S. polyrhiza va L. aequinoctialis.
Két qua phan tich trinh tu nucleotide ctia 2 chi thi cho thdy su c6 mit cua cac SNPs & ving atpF-
atpH cao hon so v&i vung psbK-psbl va loai L. aequinoctialis cao hon so voiloai S. polyrhiza. Ngoai
ra, su da dang rat 13 rang vé mat hinh thai, ké ca 1a giira cic mau trong cting mot loai lién quan dén
su thay ddi trong trinh ty gene. Bén canh do, két qua cta nghién ctru ciing cho thiy mirc do da dang
trong kha ning thich nghi ciia béo tdm, c6 maiu thich nghi tét véi dai pH rong nhu L.
aequinoctialis LD3 va S. polyrhiza_LD], trong khi mot s6 mau khéc lai phat trién manh & gia tri pH
t6i wu nhu L. aequinoctialis LD3 & pH 8,0 hodc L. aequinoctialis LD2 va LD3 & pH 5,0.
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