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DANH GIA TIEM NANG CHIU MAN CUA CAY DAU NANH (Glycine max L.)
VA CAY PIEN DPIEN (Sesbania rostrata)
Lé Ngoc Phuong', Duong Hoang Son!, Nguyén Minh Déng?

TOM TAT

Nghién ctiu nhdm danh gid tiém nang chiu médn cta cay ddu nanh (Glycine max L.) va giong dién dién (Sesbania
rostrata) cho muc dich st dung d€ cai tao ddt nhiém mén. Nghién ctiu gém hai budc: (i) thi nghiém thty canh c6
4 nghiém thtc bd sung mudi & 4 néng d6 0; 25; 50; 100 mM NaCl véi 4 lap lai; (ii) thi nghiém trong chdu dat c6 3
nghiém thic ngdp méin nhén tao & 3 ndng dd 0%o, 3%, 6%o v4i 3 lap lai. Két qua cho thdy & diéu kién thuy canh, cac
ddc tinh nong hoc ctia ciy dién dién nhu chiéu cao ciy, chiéu dai ré, trong lugng than, trong lugng ré, chi s6 SPAD
cao hon khi trong trong chau dit. Mic d¢ sinh trudng ctia cdy dau nanh tuong duong nhau & 2 diéu kién thi nghiém.
Céy hép thu Na* ting va c6 xu hudng gia tang tich lay proline khi d¢ man tang. Cay d4u nanh hap thu Na* dat cao
nhat 33,88 g/kg chét kho nhung do han ché tich lay proline & nghiém thtic 100 mM NaCl nén cay c6 biéu hién sém
héo vang. Véi thi nghiém trong trong chau dat, cay ddu nanh cting giam sinh truéng nghiém trong & d6 man 6%eo.
Main c6 anh hudng dén sinh trudng ctia ciy dién dién nhung cay van duy tri t6t. Vi vay, giong dién dién (Sesbania
rostrata) c6 tiém ning chiu mén, c6 thé dugc lua chon nhu la giai phap thuc vat (phytoremediation) cho cai tao dat
pht sa nhiém mén.

Tt khoa: Proline, hap thu Na*, thuc vat chiu man, cay ddu nanh, cay dién dién, phytoremediation, Sesbania rostrata

1. DAT VAN PE

Nong nghiép ¢ Bong bang song Ctiu Long ludn
chiém ty trong cao nhung dang c6 nhiing tac dong
xdu dén viéc san xudt boi tinh trang xdm nhiém
mdn. Man anh huéng dén ham lugng va thanh phan
cac cation trao ddi trong dat, cing nhu qua trinh hép
thu dinh dudng cta cay. Trong tu nhién, c6 mot s6
loai thuc vat cé kha ndng sinh trudng tét du song
trong moi trudng méan. Theo Koyrol va cong tac vién
(2011) cay thich nghi v6i man do c6 thé dung nap
hoac loai trtt mu6i boi ting lugng Na* & mang té bao
plasma, hay tich tu Na* trong khong bao, hoac tang
su tich tu cdc chdt hoa tan... Proline la mot chat tan,
c6 vai tro quan trong dé€ gia tang kha nang chiu man.
Tich lay proline c6 thé bao vé cay trong chong lai
diéu kién bat 1gi (Singh et al., 2014). Vay, cai thién
dat nhiém man bang ciy trong chiu mén la mot giai
phap cho san xudt bén viing, duy tri nang sudt ciing
nhu chét lugng nong san. Nghién ctiu nham déanh
gia tiém nang chiu médn cua cay d4u nanh (Glycine
max L.) va cay dién dién (Sesbania rostrata) & diéu
ki¢n thiy canh va trén dit mdn nhén tao cho muc
dich st dung cai tao d4t nhiém man.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciiu

- Hat gi6ng cay d4u nanh (Glycine max L.), cay
dién dién (Sesbania rostrata). Héa chit pha dung
dich dinh dudng va phan tich mau. bat thu & tang
mat (0 - 20 cm) vung lda 2 vu nhiém mén vao mua
kho (tai huyén My Xuyén, tinh Séc Trang).

- Chéu nhva (rong 25 cm, cao 30 cm), thung x6p
thé tich 5 lit c6 nap déy va cac dung cu khac. May
hép thu nguyén ttt do Na, mdy so mau UV - 1601PC
dé xac dinh ham lugng proline. Phén tich proline
theo phuong phap Bates va cong tac vién (1973).

2.2. Phuong phap nghién ctu

- Tiém nang chiu man dugc danh gia qua thi
nghiém thuy canh tinh va thi nghiém tréng trong
chau dat.

+ Thi nghiém thay canh dugc bo tri hoan toan
ngau nhién mot nhan t6 véi 4 nghiém thic la cac
noéng do muoi (0; 25; 50; 100 mM NaCl), 4 1an lap
lai. Pt ¢6 dinh 2 cay/thung/loai cay qua cac 16 duc
trén ndp thung xdp, trong thung la dung dich dinh
dudng Hoagland. L4y chi tiéu: ham lugng proline,
Na* hdp thu trong than 14, chiéu cao ciy, chiéu dai
ré, chi s6 SPAD, trong lugng than kho, ré kho & giai
doan thu hoach.

+ Thi nghiém trong trong chau dét (dat ngdp man
nhan tao) dugc bo tri hoan toan ngau nhién mot
nhén t6, moi loai cay gom 3 nghiém thtic la 3 mic
doé mén 0; 3; 6%o v6i 3 1an ldp lai. Dat thi nghiém
thu vé, bam nhd, phoi kho, cdn khoang 10 kg/chau,
duy tri myc nudc ngap 5 cm bang dung dich nudc
mudi theo tliing nghiém thtic trong 4 tuadn, dé dat
kho tu nhién 1 - 2 tudn. Trudc khi trong cay, thém
vao moi chiu khoang 2 lit nudc d€ dat khoang 50%
dm d¢ thuy dung. Chi tiéu: ham lugng proline, Na*
hép thu trong théan 14, chiéu cao céy, chi s6 SPAD,
trong lugng than kho & giai doan thu hoach.

'Bo mon Co ciu cdy trong, Vién Lia Ddng bing song Ctiu Long
2B¢ mon Khoa hoc Pat, Khoa Nong nghiép va Sinh hoc tng dung, Trudng Pai hoc Can Tho
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- Xu ly s6 liéu: Dung Microsoft Excel d€ tinh
toan, vé d6 thi, dung Minitab 16.0 dé€ phan tich
phuong sai, so sanh khac biét trung binh gitia cac
nghiém thic.

2.3. Thoi gian va dia diém nghién ciu

Thi nghiém dugc thuc hién tu thang 4 dén
thang 10/2017 tai nha ludi, mau vat dugc phan tich
tai Phong phén tich thu¢c Bo mon Khoa hoc dit,
Truong Pai hoc Can Tho.

I11. KET QUA VA THAO LUAN

3.1. Anh huéng ctia 3 min dén su tich lity proline
trong cay

Két qua trinh bay & Bang 1 cho thdy tuy vao dic
tinh va ngudng chdng chiu ctia mdi giéng ma ham
lugng proline tich lay khac nhau. Véi cay dién dién,
ttt 50 mM NaCl tré 1én, ham lugng proline tich lay
dat trén 12 pmol/g DW, khac biét c6 y nghia thong
ké so v6i 0 mM NacCl chi dat 7,67 pmol/g DW, gitia
cac do man 100; 50 va 25 mM NacCl thi khong khac
biét. Riéng cay ddu nanh, ham lugng proline bién

Ham lugng proline & cay dau nanh va cay dién
dién déu gia ting khi ndong d6 man trong dit trong
tang (Bang 1). G nghiém thiic 6%o, ham lugng proline
dat cao nhat, cdy ddu nanh 1a 19,68 umol/g DW khac
biét c6 y nghia thong ké 6 mtic 5% so véi cac nghiém
thtic con lai, cay dién dién la 16,32 pmol/g DW khac
biét c6 y nghia thong ké so v6i nghiém thic dat
khong man (0%o). 0] nghiém thic 3%o, sy tich lay
proline cé xu hudéng tang so véi nghiém thic 0%o
nhung khac biét chua c6 khac biét y nghia thong ké
& cay dau nanh cing nhu cay dién dién.

3.2. Panh gia su hip thu Na* cta cay ddu nanh va
céy dién dién

Theo Agarwal va Pandey (2004), d¢ hut dugc
nudc trong diéu kién mén, cay trong can diéu chinh
ap sudt tham thau nho tich liy Na trong t&€ bao. Két
qua thi nghiém cho thay khi diéu kién man tang thi
ham lugng Na* hap thu trong cay dau nanh va dién
dién gia ting ca trong diéu kién trong thiy canh va
trén d4t man nhan tao.

Bang 2. Ham lugng Na* (g/kg chat kho)

dong tu 12,62 - 22,89 umol/g DW, khong khac biét hép thu trong cay
c6 y nghia thé‘r}g ké, giﬁ? cac nghién? th}’]"c (B,élng IA)’ Thi nghiém Nghiém thic DPéiunanh Dién dién
tuong tl‘iAnghAlen ctiu cua Kumar v cong tac vién 0 mM NaCl 0.86 b 1.55 b
(2008) trén cay Jatropha curcas. Ham lugng proline
tang khi man gia tang da giup cay dién dién chéng Thaty canh 25 mM NaCl 7,61b 2.93b
chiu tot v6i mén, gitup cay duy tri su sinh trudng va 50 mM NaCl | 14,93 ab 3,49b
phat trién. Do han ché tich laty proline nén cay dau 100 mM NaCl =~ 33,88 a 6,19 a
nanh trong thi nghiém da c6 biéu hién sém héo vang Miic y nghia ot ot
Bang 1. Ham lugng proline (umol/g DW) 090 4,12 3,83
tich Iity trong cay Chau dit  3%o 5,86 4,49
Thi nghiém | Nghiém thic DPiunanh bDién dién 6%o 7,76 4,76
0 mM NacCl 12,62 7,67 b Miic y nghia ns ns
25 mM NaCl 19,80 10,61 ab CV(%) 70,0 13,4
Thuy canh T ; N
50 mM NaCl 22,89 12,72 a Ghi chii: Trong cling mot cot nhiing so c6 chii theo sau
100 mM NaCl = 16,96 12,56 a iié’nﬁ:hau thi :ha’chbfét Izhé&g{:ghéa thong ké;lns: Zh,a'c
iét khong y nghia thong ké; **: khdc biét co y nghia thon
Miic y nghia ns - ké 5% qu‘g)l/ciéia dinh Tftkey T ¢
CV (%) 43,56 18,2 . o
0%0 482 b 10.26 b O nong do 100 'mM Na.Cl, ca hai cay deu.hap
L thu Na* dat cao nhat khac biét c6 y nghia so véi cac
Chéu ddt | 3% 8.97b 12,73 ab nghiém thtic con lai (Bang 2), cdy dau nanh hap thu
6%o 19,68 a 16,32 a manh hon dat 33,88 g/kg chat kho, cay dién dién dat
Miic y nghia > > 6,19 g/kg chat kho. Theo nghién ctiu ctia Kumar va
CV (%) 27,0 17,1 cdng tac vién (2008) trén céy Jatropha curcas, nghién

Ghi chii: Trong cung mot cot nhiing s6 co chii theo sau
giong nhau thi khdc biét khong cé y nghia thong ké; ns:
khdc biét khong y nghia thong ké; **: khdc biét c6 y nghia
thong ké 5% qua kiém dinh Tukey.

ctiu cua Turan va cdng tdc vién (2009) trén cay
bap cing thdy ham lugng Na* & 0 mM NaCl thép,
tang dan va dat cao nhat khac biét & nghiém thtc
100 mM NaCl. Trong moi trudng dét, c6 thé do bi tac
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dong cua nhiéu yéu t6 nén ham lugng Na* trong cay
dau nanh va cay dién dién khong khac biét y nghia
gilia cac nghiém thiic du c6 gia tang su hap thu.

3.3. Anh huéng cia d6
nong hoc cua cay

min dén mot s6 dic tinh

Mtic d¢ sinh trudng ctia cay dau nanh la tuong
duong nhau & 2 diéu kién thi nghiém. Cay dién dién
trong thtly canh sinh trudng t6t hon so véi trong

trong chau dat.

Chiéu cao céy: Cay diau nanh trong thiy canh
cao tu 27,9 - 73,6 cm, khac biét c6 y nghia gitia cac
nghiém thtc, thdp nhat la & 100 mM NaCl. Véi thi
nghiém trong chau dat, d6 man ting lam chiéu cao
ciy c6 xu huéng giam nhung khong khéc biét. G do

mdn cao nhat, cay dién

dién cao 112,6 cm va 56,6

cm (Hinh la va 1b) tuong ting véi & nghiém thtc
100 mM NaCl va 6%o, thap nhat khac biét so véi cac

nghiém thtic con lai.
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Chiéu dai ré: Két qua thi nghiém thay canh ciing
cho thidy médn c6 anh hudng dén chiéu dai ré cay.
Khi d6 mén tti 50 mM NaCl tr6 1én, ré cdy ddu nanh
giam chi hon 34 cm khac biét c¢6 y nghia so v6i 6 0 va
25 mM NaCl (Hinh 1a). Ré cay dién dién ciing c6 xu
huéng suy giam khi do man ting nhung khong khac

biét gitia cdc nghiém thtic.

Trong lugng than kho/cay: Nghiém thic 0 mM
NaCl ¢6 trong lugng than/cay dat cao nhat, chi khac
so v6i nghiém thic 100 mM NacCl (7,58 g/céay dién
dién) va khac véi cac nghiém thtic xtt ly man & cay
dau nanh. Trong lugng than kho/cay ddu nanh giam
dang ké & cac nghiém thiic méan ti 0,42 - 2,05 g/cay
(Hinh 1c¢). Tuong tu véi nghién ctu cta Turan va
cong tac vién (2009), trong lugng kho cay bap thap
nhat 6 100 mM NaCl, khac biét so v6i khong man.
Vé6i thi nghiém chau dat, trong lugng than/cay dién
dién va dau nanh khong khéc biét gitia cac nghiém

thiic nhung ciing giam khi d¢ man gia ting.
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Trong lugng ré kho/cay: Gitia cdc nghiém thic
xtt Iy mén thi trong lugng ré ddu nanh khong khac
biét nhung khi c6 xt ly 25; 50; 100 mM NacCl thi lai
thap hon va khac biét c6 y nghia so véi khong mén.
Déi v6i cay dién dién, man lam trong lugng ré/cay
giam, thap nhat 6 nghiém thiic 100 mM NaCl khac
biét so véi 0 mM NaClL

Trong lugng hat kho/cay: Két qua ¢ Hinh 1d cho
thdy man rat anh hudng dén nang suit cdy trong.
Trong lugng hat/cdy dau nanh dat 3,37 g/cay &
nghiém thtic 0%o gidm xudng con 0,35 g/cay & 6%o,
tuy nhién khac biét chua c6 y nghia thong ké.

Chi s6 SPAD: phan anh ham lugng diép luc t6
trong 14 céy. Theo Lé Vin Hoa va Nguyén Bao Toan
(2004), ham lugng diép luc tang gitp qua trinh
quang hgp cua cay gia ting, tao nhiéu carbonhydrate
dé phuc vu cho su song ctia ciy. Chi s6 SPAD la cay
dau nanh cao nhat 6 100 mM NaCl va khac biét gitia
cac nghiém thic (Hinh le).

IV. KET LUAN VA PE NGHI

Ham lugng Na* hdp thu trong cdy d4du nanh
(Glycine max L.) va giéng dién dién (Sesbania
rostrata) tang theo do mén ca trong thiy canh cling
nhu trén dat mdn. Ham lugng proline chi tang khi
nong do mdn trong dit trong ting. Su hap thu Na*
cua cdy dau nanh khd cao 6 100 mM NaCl trong
khi tich lay proline gidm c6 thé la nguyén nhén lam
anh hudng dén sy sinh trudng ctia cay. Ngudng chiu
man cua cay dién dién t6t hon, ciy van duy tri sinh

trudng & cac do mdn thu nghiém. Can nghién ctiu
thém vé tinh chiu mén cta cay dién dién & nhiing
d6é man cao hon, thuc hién thi nghiém ngoai dong
dé danh gia tiém nang cai thién dat nhiém mén cta
giong dién dién Sesbania rostrata.
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Evaluation of salinity tolerance potential of soybean (Glycine max L.)
and sesbania (Sesbania rostrata)
Le Ngoc Phuong, Duong Hoang Son, Nguyen Minh Dong
Abstract

The study aimed to evaluate salinity tolerance potential of soybean (Glycine max L.) and cassava (Sesbania rostrata)
for use in saline soil improvement. The study included two experiments: (i) the hydroponic experiment including
four treatments of 0; 25; 50; 100 mM NaCl with 4 replications; and (ii) the soil pot experiment with 3 treatments 0;
3%o; 6%o with 3 replications. The results showed that in the hydroponic conditions, Sesbania rostrata had agronomic
characteristics such as plant height, root length, stem/tree weight, root/tree weight, SPAD higher than that in the soil
pot experiment. The growth rate of soybean was similar under the two experimental conditions. Sodium absorption
increased and tended to increase proline accumulation when salinity increased. The highest sodium content was
33.88 g/kg dry matter but limited to proline accumulation in the 100 mM NaCl treatment, the soybean crop showed
early wilting. In the soil pot experiment, the growth of soybean also reduced with statistically significant difference
in 6%o treatment. Salinity also influenced the growth of Sesbania rostrata but found that the plant still grew well.
Therefore, Sesbania rostrata had salinity tolerant potential; it could be selected for further evaluation such as using
for remediation of saline soil.

Keywords: phytoremediation, proline, salt tolerant vegetation, Sesbania rostrata, sodium absorption, soybean
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