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ABSTRACT

The study was conducted in the net house to evaluate salt tolerance capacity
of Para grass, Paspalum grass and Setaria grass which were grown in
hydroponics condition with Hoagland solution. NaCl was added to get five
levels of 0, 5, 10, 15 and 20%o, with a weekly increment 5%o was added into
the solution until reached the level of 20%o. The experiment was arranged in
a completely randomized design with three replications. The results showed
that the NaCl level of 15%o and 20%o affected the growth of the three studied
species, but did not affect survival rate of Para and Setaria grass. Chlorophyll
content (SPAD unit) was increased in Para grass and was remained in
African grass, whereas it was reduced in Paspalum grass. Para grass
accumulated the highest proline content in leaves tissues. The results
indicated that salinity tolerance capacity of Paspalum grass is lower than that
of Para grass and African grass; therefore, the later two species were the
potential species for fodder production in the coastal area or salt-affected
soils in the Mekong Delta.

TOM TAT

Pé tai thiee hién trong diéu kién nha lwéi nham danh gid kha nang chiv man
ctia ¢ long tay, co Paspalum va co Setaria trong bang phwong phap thiy
canh trong dung dich dinh dwong Hoagland. Muéi NaCl dwoc bo sung. aé c6
ndam mire dé mudi 0, 5, 10, 15 va 20%o, nong do mdan 5%o duoc tang dan méi
tudn dén khi dat muc 20%o. Thi nghiém dwgc bo tri hoan toan ngau nhién véi
ba lan Idp lai cho méi nghiém thiic. Két qua cho thay nong dé man 15 va 20%o
anh hiong dang ké dén sinh truong va phat trién ciia ba lodi cdy nghién ciru,
nhung chwa anh huong dén 1y 1é song ciia long 1dy va co Setaria. Ham liwong
diép luc 16 trong ld (SPAD) ciia cé 1éng tdy cé dau hiéu tang khi dé mdn tang,
trong khi co Paspalum c6 ddu hiéu giam va c6 Setaria thi khong thay doi khi
nong do man tang. Trong ba loai cdy nghién citu, co long tay tich lity proline
cao nhat. Piéu ndy cho thdy khd ning chiu mdn cua co Paspalum kém hon
long tdy va co Setaria, do do, hai lodi cdy ndy c6 tiém néng dwoc chon tr0ng
cho san xudt c6 lam thire an cho gia siic ving ven bién hay viing ddt bi nhiém
mdn & dong bang song Ciru Long.

Trich dan: V& Hoang Viét, Pham Thi Han, Nguyén Chau Thanh Tung, Nguyén Minh DPong va Ngo Thuy
Didm Trang, 2019. Panh gia kha ning chiu min ting dan cta co thirc dn gia stc long tay
(Brachiaria mutica), cb Paspalum (Paspalum atratum) va co Setaria (Setaria sphacelata) trong
diéu kién thi nghiém. Tap chi Khoa hoc Truong Pai hoc Can Tho. 55(S6 chuyén dé: Mai trudong
va Bién d6i khi hau)(1): 124-134.
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1 GIOI THIEU

DPong bang séng Ciru Long (PBSCL) 1a mot
trong nhitng ving chiu anh huéng 16n cua bién doi
khi hau nhu nhiét d6 thay ddi, mua bio thit thuong,
tridu cudng va xam nhap man (Lé Thi Phuong Mai
va ctv., 2015). Duéi tac dong cia bién dbi khi hau
va nude bién dang, PBSCL duoc xac dinh 1a mot
trong nhitng dong bang chiu anh hudng ning né nhat
(IPCC, 2007). Theo Hd Quang Pirc va ctv. (2010),
dién tich dat bi nhiém man & PBSCL chiém 36,6%
dién tich toan vung, khoang 0,88 tri€u hecta, va
dtmg thir hai sau dat phu sa. Hién tuong nuéc min
xam nhap sdu vao trong dat lién gy nén tinh trang
thiéu nudc ngot phuc vu tuéi tiéu (Nguyén Vin Bo
va ctv., 2016), 1a mot van dé nan giai & ving ven
bién PBSCL (Tuan et al., 2007).

Nhitng han ché cua hoat dong san Xuét nong
nghiép ¢ viing bi anh huéng xam nhap mén ven bién
1a sir dung tai nguyén dat va nudc chua that sy higu
qua, trong khi kha nang da dang cac hoat dong san
xuét céc loai rau mau, cay luong thyc hay trong co
phuc vu chin nudi c6 nhiéu tiém niang dé phat trién
(V3 Van Hava Vi Anh Phép, 2017). Xam nhap man
vao sau trong dat lién khién cho nhiéu dién tich dat
canh tac laa bi thu hep, ngudi néng dan c6 thé trong
¢6 1am thirc an cho gia suc. Dé co thé canh tac tot va
mé rong dién tich dat san xuit nong nghiép &
DPBSCL, viéc st dung loai cdy co cd kha nang chiu
min 12 mot trong cac phuong phap thich hop nhét
va it ton kém nhét so v6i cac phuong phap khac nhu
cai tao dat hodc lam dé bao ngin man (Lé Hong
Giang va Nguyén Bao Toan, 2014). Trong nhimg
nam gan ddy, nganh chan nudi da va dang phat trlen
trong d6 nudi bo 1a mot trong nhitng nghé sinh song
cia mt by phén nguoi dan vung ven bién. O
DPBSCL, ngudn thirc an cho bo rat phong phu va da
dang nhu co 16ng tdy, co Paspalum, co Setaria, c6
mom, ¢6 dau, rau lang, rau mudng, ... Mot s6 nghién
ctru trén thé gi¢i minh chimg kha nang chiu méan cua
mot s6 loai ¢ va cdy lwong thue ho hoa thao nhu co
Kallar (Leptochloa fusca), cd Para (Urochloa
mutica), ¢6 Paspalum (Paspalum vaginatum), cay
Ké (Setaria italica) phat trién tot trong dit man va
véi nuée log (Kafi ef al., 2009; Shahba, 2010; Roy
and Chakraborty, 2014; Mukhtar et al., 2016). Viéc
san xuat co chju min s& cung cép khong chi ngudn
thirc an giau protein cho gia sic ma con gitp tan
dung tot nhit dat c6 d6 min cao & ving ven bién
DPBSCL. Nhiing cay nay co the dugc st dung cho
vung dat bi anh huong boi mubi bang cach tang sinh
khdi cho viée cung cip niang luong sinh hoc hoic
duoc st dung lam thirc an gia stic (Khan, 2009;
Chaoyan et al., 2015; Karakas et al., 2016). Ngoai
ra, Nguyén Thi Hong Nhan (2018) da thyc hi¢n mot
thi nghiém khéo sat kha nang chiu man cua cé
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Paspalum atratum & cac néng do min 0, 2, 4, 6 va
8%o. Két qua ghi nhan khong c6 su khac bigt vé
chiéu dai, chiéu rong 14 va thanh phan hoa hoc giita
nam nghiém thirc. Nghiém thirc dugc tudi nudc
nong do mudi 8% cd cac chi tiéu vé nong hoc va
chlorophyll luén thip nhét, trong khi d6 ham luong
nitrate va proline tich lily cao, dong thdi c6 sy khac
biét co y nghia so voi nghiém thirc ddi chimg vé
chiéu cao va sinh khdi. Tuy nhién, nhiing nghién
ctru vé kha ning chiu man cta c6 1ong tiy va co
Setaria & DPBSCL con han ché. Do do6, dé tai nay
duoc thuc hién nhdm danh gia kha nang chiu man
cua c0 16ng tay, co Paspalum va c0 Setaria nhiam lam
co s& cho viée lya chon trong bd sung cac loai co
nay két hop véi chan nudi gia suc ¢ vung ven bién
hay dét bi nhiém man 1a nhu ciu hét sirc can thiét
trong bdi canh xam nhap man hién nay.

2 PHUONG PHAP NGHIEN CUU

2.1 Chuin bi phwong tién vt li¢u thi
nghiém

Cac loai cay str dung cho nghién clru nay 1a 16ng
tay (Brachiaria mutica, con goi la co 16ng Para), co
Paspalum (Paspalum atratum Swallen), cd Setaria
(Setaria sphacelate, con goi 1a co sira Setaria) dugc
thu thap tai trai thyc nghiém giéng Khoa Nong
nghiép, Truong Pai hoc Can Tho.

Cay duogc chon lam thi nghi¢ém la nhling cay con,
ddng déu vé kich ¢& va sinh khdi trong cing loai.
Chiéu cao cac cdy chon dé bd tri thi nghiém khoang
40+50 cm. Cay sau khi thu vé duoc rira sach bang
nude may can than dé loai bo dat va tap chit bam
dinh trude khi trong vao thung thi nghiém. Trudc
khi tién hanh thi nghiém, cay duoc trong thity canh
(2 cay/thung) trong vong 2 tudn trong dung dich
dinh dudng Hoagland dé cay thich nghi véi diéu
kién thi nghiém trudc khi b tri man (Wadgaonkar,
2018). Thi nghiém thuc hién trong diéu kién dung
dich Hoagland dugc ap dung rat phd bién cho cac
nghién ctru chon loc loai thuc vat, cu thé trong cac
diéu kién stress dinh dudng, d0 man (Wadgaonkar,
2018).

Thung mut trdng cdy (kich thude 1a 20x30x20
cm) dugc phu nilon den bén ngoai thing. Nép thing
mut dugc duc 16 ¢6 duong kinh bang v6i dudng kinh
ro thuy canh (kich thudc 6x5x3 cm), duge duc 2 16
tron c6 duong kinh 5 cm, dé dat ro trong ciy (Hinh
1).

Diéu kién thi nghiém 1a dung dich Hoagland c6
day du sy hién dién cac nguyén t6 da lugng va vi
luong cho nhu céu cua ciy (Epstein, 1972). Do do,
thi nghiém anh hudng min dugc nghién ctru phd
bién 1a bd sung NaCl vao dung dich Hoagland. Str
dung mudi NaCl (Trung Qudc) ¢6 do tinh khiét >
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99,5% dé tang d6 man trong dung dich trong cay. Sir
dung KOH IM va H,SO4 IM dé hiéu chinh pH dung
dich trng cay trong khoang 6,0-6,5 va do EC trudce
khi thay nudc va sau mdi tuan thay nude méi.

Duwdng cay thi nghiém

Tan suét thay dung dich dinh dudng Hoagland 14
1 tudn/lan, dé dam bao lwong dinh dudng cho ciy
trong phét trién (Trang et al., 2018). O giai doan
dudng cay tuan thir nhat, dung dich dinh dudng pha
theo ndng d6 V4 vao 3 ngay dau va nong do % vao 4
ngay sau (Trang et al., 2018). Tir tuan thir 2 dén khi
két thiic thi nghiém dung dich Hoagland nong do
chuén (full strength) duoc ap dung cho nghién ctru.
Cac nguyén t6 da luong va vi lugng 6 nong d6 phu
hop nhu cau dinh dudng cho cy trong trong diéu
kién dung dich thiy canh (Epstein, 1972).

f
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Hinh 1: Thing mut dung tréng cay trong thi
nghiém

2.2 BO tri thi nghi¢m

Thi nghiém dugc b tri theo thé thirc hoan toan
ngiu nhién hai nhén t6 v6i ba lan lap lai cho mdi
nghiém thtrc (NT), mdi lan lap lai 1a mot thung mut
trong 2 cay/thing. Nhén t6 thtr nhit 14 loai cdy bao
gdm ba loai 16ng tdy (Brachiaria mutica), co
Paspalum (Paspalum atratum), co Setaria (Setaria
sphacelata) va nhan t6 thir hai 13 d6 man gdm nam
mirc ndng d6 man 0, 5, 10, 15 va 20%o (tuong tmg
0, 86, 172, 258 va 344 mM NaCl). Cay trong trong
diéu kién thily canh trong thing mut va thyc hién
trong nha ludi c6 mai trong che mua va dam bao anh
sang cho cay phat trién.

Nghiém thirc d6i chimg 1a nghiém thirc trong
trong diéu kién nudc dinh dudng khong thém NaCl.
Mbi loai thyc vat dugc trong va danh gia anh huong
cua cac muc n6ng d0 man 5, 10, 15, 20%o 1én sinh
truong va kha ning tao sinh khdi. Mudi NaCl dugc
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can va thém vao dén khi dat d6 man theo nghiém
thirc. Bit d4u thi nghiém, ndng d6 Hoagland sir dung
1a ndng d6 chuan khong thém NaCl cho tit ca cac
nghiém thtc, sau 7 ngay nang ndng ¢ man 1én 5%o,
sau d6 ting mdi mirc 5%o, 7 ngay 1 1an & cac nghiém
thirc 10 va 15 va 20%o dén khi dat mirc ndng do man
twong Gng véi ting nghiém thuc (Trang et al.,
2018). Luong nudc trong mdi thung 14 8,5 lit, nudc
dinh dudng dugc thay cung lic khi ting ndng do
mubi dé dam bao diéu kién dinh dudng cho cay
(Trang et al., 2018). Dung dich dinh dudng sau 1
tudn trong cay (trude khi thay méi) duge do gia tri
EC va pH truc tiép tai khu thi nghiém bang may cam
tay Milwaukee MW302 (Rumani) va Hanna 8424
(Rumani).

2.3 Chi tiéu theo doi trén cay

Cac chi tiu tang trudng cua cay (chléu cao than,
chiéu dai r&, trong luong tuoi (ca cay), so chdi) dugce
ghi nhin cho mdi cdy truéc khi trong vao thi
nghiém. Theo ddi su sinh trudng, dAu hiéu ngd doc
min va su phat trién ctia cidy moi ngdy. Sau 5 tuan
thi nghiém, cay dugc thu hoach va rira sach béng
nu6e mdy, do cde chi ti€u sinh truong nhu chiéu cao
cdy (dugc do tur phan tlep giap gbe than dén chop la
cao nhét), chiéu dai re (duoc do tur phan tiép giap
goc than dén chop ré dai nhit), sé chdi moi, sinh
khéi tuoi (duge can tryc tiép) va sinh khéi kho (duge
can sai khi sdy & nhiét d6 60°C dén khi trong luong
khong d6i) cua ré va than. Ngoai ra, trude khi thu
hoach 14 (thir 3 tir trén xudng) dugc do diép luc t6
bang phwong phap do tryc tiép trén 1a bang may do
diép luc td SPAD Konica Minolta (Model SPAD-
502 Plus, Tokyo, Nhat). SPAD la gia tri phan anh
ndng do diép luc té trong 1a cay (Richardson et al.,
2002). Sau do, cac 1a ¢ vi tri thu 3, 4, 5 dugc thu dé
phan tich proline bang cach ly trich mau 14 twoi (can
khoang 0,5 g) biang C;H¢OeS, tao mau véi
Ninhydrin va do trén may so mau (UV-1800-
SHIMADZU) véi budce song 520 nm (Bates et al.,
1973). Can 0,5 g 14 twoi va boé vao 10 mL axit
sulfosalicylic 3% (C7H¢OsS) vao cbi da, nghién mau
sau d6 chuyén dung dich nghién qua 6ng ly tim
3000 vong trong 15 phit dé ly trich proline. St dung
2,0 mL Ninhydrin va 2,0 ml glacial acetic acid trong
2,0 mL dung dich mau dé tao mau. Tron déu mau va
day ndp ong ly tam, dat trong ti um 1 gio' & nhiét do
100°C. Lam ngudi trong nudc va phan ng dugc
trich v6i 4 mL toluene, lac 15-20 gidy sau d6 doc do
hap thu trén may quang phd (UV-1800-
SHIMADZU, Nhat Ban) ¢ budc song 520 nm (Bates
etal., 1973).

2.4 Phuong phap xir Iy s6 liéu

Sé liéu cac le“m‘lép lai gﬁa tl‘ng chi tiéu duogc téng
hop, tinh toan bang phan mém Microsoft Excel
2013. St dung phan mém thong ké Statgraphic
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Centurion XV (StatPoint, Inc., USA) dé phan tich
phuong sai hai nhan t (two-way ANOVA) va mot
nhan t6 (one-way ANOVA). So sanh trung binh cac
nghiém thirc dwa vao kiém dinh Tukey ¢ muc 5%.

3 KET QUA VA THAO LUAN
3.1 Biéu hién cta ciy dwéi anh hwéng min

Marschner (1995) va Alam ez al. (2002) cho ring
cac déu hiéu 14 bi chay, vang héo ta, thdi 14 va rung
14 lién quan dén d6 doc man va Clorua. Do d6, ddu
hi¢u hinh thai cua phan than cua cdy dugc quan sat
ghi nhén sudt thoi gian cy tiép xuc v6i man dén khi
két thiic thi nghiém. DAu hiéu hinh thai ciia ciy dudi
anh huong ctia man duoc trinh bay trong Hinh 2. Két
qua cho thidy ¢ d6 man cang cao khi ning sinh
trudng clia cdy giam, tuy nhién, mdi loai cay c6 kha
nang chiu dung ngudng min khac nhau. Trong ba
loai cdy nghién cuu, 16ng tady va cd Setaria sinh
truong tot nhat ¢ nghiém thic ddi ching va &
nghiém thirc min 20%o, cdy van sinh truéng binh
thuong, chua c6 déu hiéu héo 14 va hé r& cac cay co
mau trang va phat trién t6t, nhung kém hon nghiém
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thirc dbi ching (Hinh 2A va 2C). Riéng co Paspalum
sinh trudng t6t & nghiém thirc d6i chimg, nhung dén
mirc min 10%o cdy bj chay 14, chép ré c6 mau nau
den, dén mirc d6 man 15%o 14 héo chét, r& nau, kém
phat trién dan dén phan than cdy héo dan va chét
hoan toan khi két thuc thi nghiém (Hinh 2B). Qua
biéu hién hinh thai, co Paspalum 1a loai chiu méan
kém hon hai loai con lai (Hinh 2).

Chiéu dai ré ctia cay & nghiém thirc 5%o dai hon
1é clia cay cling mot lodi trong & nghiém thirc 0%o
(khong bo sung NaCl) va duge quan sat tuong tu &
ca 3 lap lai cho ca 3 loai cdy nghién ctru (Hinh 2).
Diéu nay c6 thé giai thich nong d6 mudi 5%o chua
du cao dé gay ngd doc trén hé ré ctia ciy. Nhung néu
thoi gian nhiém min kéo dai hon, man c6 thé s& lam
thay dbi cdu trac va su phat trién hé ré. Do do, su
kéo dai hé ré quan sat dugc trong thi nghiém nay chi
1 phan ting thich nghi tam thoi ctia hé ré (Rewald
et al., 2013). Hién tuong kéo dai hé ré ciing duoc
ghi nhan & Bon Bon (Typha orientalis) va Nin
tuong (Scirpus littoralis) khi trong & mirc man 5%o
s0 v6i ddi chimg 0%o (Trang et al., 2018).

Hinh 2: Thin va ré ciia c6 16ng tiy (A), c6 Paspalum (B), ¢6 sira Setaria (C) & cac mirc ndng dd 0 (PC),
5,10, 15 va 20%o

Ghi chii: PC= ddi ching

3.2 Gia tri EC va pH trong méi trudng
nwéc dinh dwéng

Trong thoi gian nghién ctu, gia tri EC va pH
trong nude dinh dudng ciing duoc khao sat nham
déanh gia diéu kién moi trudng nude 6 thich hop cho
cdy sinh truong hay 1a cdy bi ngd doc chi do mudi
NaCl. Gia tri EC trong nudc ngoai phu thudc vao do
man NaCl hién dién trong cac nghiém thirc, con thé
hién sy hién dién cua céc ion. Gia tri EC & mirc man
20%o cao nhét (p<0,05; Hinh 3A), phi hop véi ban
chat dung dich Hoagland va luong mudi NaCl thém
vao cho nghiém thirc 6 man. Lam Van Tan va ctv.
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(2014) ghi nhan ndng d6 EC c6 twong quan thuin
véi dd mén, tirec EC trong cac nghiém thirc co do
mén cao thi cao hon. Do d6, su hién dién NaCl la
nguyén nhan chinh dan dén su ngd doc lam giam
kha néng sinh truong cua cay.

Quan trac pH dé xac dinh moi truong co tinh axit
hoic kiém, khong chi anh huong den kha niang hap
thu dinh dudng va tao ra cic yéu t6 c6 hai ma con
dong vai tro quan trong trong sy phat trién cta cay
trong. Nhin | chung, gia tri pH ¢ tat ca cac nghiém
thirc sau mdi tuan thap hon so véi pH dau vio cia
dung dich Hoagland 14 6,5; diéu nay cho thdy H*
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ting trong dung dich. Ton H* dong mét vai tro quan
trong trong can bang ion qua céc té bao goc (trao dbi
can bang H) va trao d6i v6i moi truong ré (Raven,
1991). M6t ngudn gde chinh cua cac chat H' trong
than ré c6 lién quan dén su hép thu cation va anion
boi 1 cdy (Tang and Rengel, 2002). Ching han,
NH4" ¢6 dién tich duwong, va do thuc vét phai thai ra
mot proton (H) cho mdi NH,™ dé van chuyén NH,*
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vao ré, diéu nay dan dén giam d6 pH ¢ ving ré
(McNear, 2013). Tuy gia tri pH trong nudce sau 1
tudn nghién ctru giam va nam trong khoang acid
(khoang 4,5-5,0), nhung van la khoang thich hop
cho cay co long Para (hay co 16ng tay) va cac loai cé
lam thtrc an gia suc khac nhu co voi (Cook et al.,
2005).
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Hinh 3: Gia trj EC (A), pH (B) trong méi trwong dinh duwéng Hoagland, s6 chdi méi (C) va ty 1€ S("ing
(D) cia cé long tay, c6 Paspalum va c6 sira Setaria ¢ cac mirc nong do mén 0, 5, 10, 15 va 20%.

Ghi chii: a,b,c,d,e: gid tri trung binh c6 ki tw a,b,c,d,e khdc nhau thi khdc biét c6 y nghia thong ké giita cdc mire d¢ mdn
trong cung I lodi cdy dwa vao kiém dinh Tukey (p<0,05); Déu (*) chi si khéc biét cé ¥ nghia thong ké gitta 3 lodi cdy
trong ciing mét nong dé man dwa vao kiém dinh Tukey (p<0,03). *: p<0,05.

3.3 S0 chdi méi va ty 1¢ song

S6 chdi méi va ty 18 song cuia 3 loai cay nghién
ctru dudi anh hudng cia cac mic d¢ man dugc trinh
bay trong Hinh 3C va 3D. Két qua thi nghiém ghi
nhan duoc d6 min khong anh huong dén sé choi
méi cua 3 loai cay nghién ctru (p>0,05; Hinh 3C) ma
chi c6 su khac nhau giira 3 loai cdy. Tuy nhién, chi
ghi nhén sy khac nhau & nghiém thirc di chirmg 0%,
cu thé 16ng tay va co Setaria c6 s6 chdi méi cao hon
¢ Paspalum (p<0,05; Hinh 3C). Nhin chung, khi
tang nong do mén tir mac 5 dén 20%o vé s6 hoc thi
s6 chdi mai giam so v&i nghiém thirc dbi chirng 0%o

128

nhung sy khac biét nay khong c6 y nghia (p>0,05).
Trang et al. (2018) cting ghi nhén tuong tu la khong
¢6 sy khac nhau vé sé chdi méi & cay Bon bon khi
tang murc d0 man, nhung khi mirc 6 man tr 5-30%o
thi cay Nan tuong giam kha nang sinh chdi méi, cu
thé cay trong & mirc mdn 0-5%o c6 s6 chdi méi cao
hon so véi cdy trong ¢ mirc man 20-30%o. Tuy
nhién, ciy Bon bon trong nghién ciru trén chi 6 ty
1¢ séng 65% khi taing mirc 9 man 1én 20-30%o. Dicu
d6 cho thay chi tiéu s6 chdi méi khong 1a chi thi kha
nang chiu man cua céc loai ciy trong nghién ctru
nay.
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Ty 18 séng cua co 16ng tiy va co Setaria dat
100% & tit ca mirc 6 man, trong khi c6 Paspalum
chi dat 16,7%, 0% va 0% khi d man ting lén twong
{g 10, 15 va 20%o (Hinh 3D va Hinh 2A, 2C). Diéu
d6 cho thiy c6 Paspalum c6 kha nang chiu man kém
hon c6 1ong tay va co Setaria. Nguyen Thi Kiéu Thu
(2014) ciing ghi nhan tuong tu, ciy séng trong diéu
kién ngd doc man, cdy giam cudong do quang hop, 1a
ldo suy va chét sau khoang mot tun va da sb cdy
con chét sau mot thang. Day clng 1a co s¢ dé chon
danh gia nghién ctru trong 4 tuan nhiém man cho
nghién ctru hién tai.

3.4 Chiéu cao than, chiéu dai ré va sinh
khoi thén, ré

3.4.1 Chiéu cao thin va chiéu dai ré

Khong co6 su tuong tac (p>0,05; Bang 1) gitra hai
nhan t6 loai cay va do man cho chi tiéu chleu cao
than, nhung c6 sy anh hudéng cia timg nhan td 1én
chi tiéu nay. D6 man anh huong dang ké dén chiéu
cao than cta ca 3 loai cay nghién ctru (p<0,05; Hinh
4A). Long tay co chidu cao cdy cao nhat (216,7 cm)
& nghiém thirc 5%o va giam thap nhat (121,6 cm) &
nghiém thirc 20%o (p<0,05). Ké dén, chiéu cao cua
co Setaria dat 139,8 cm & nghiém thirc ddi ching
0%o va khac biét c6 y nghia so voi nghiém thirc 15
va 20%o0 (p<0,05). Roy and Chakraborty (2017)
cling ghi nhéan tuong tu, & néng dd 11,7%o da anh
hudng dang ké dén co Setaria. Riéng co Paspalum
¢6 chiéu cao thap nhit trong 3 loai cdy nghién ctru,
chiéu cao than Paspalum ciing c6 xu huéng giam khi
mirc d man tang.

Nhin chung, khi tding do man 1én 20%e. thi da co
su anh huong dang ké dén chiéu cao cay. Piéu nay
phu hop véi nghién cuu cua Mensah et al. (2006)
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ghi nhén cac chi tiéu sinh truéng nhu chidu cao than
chinh va khéi luong chat khé tich liy ciing giam rd
rét khi ting nong d6 man. Nghién ctru khac cua
Acosta-Motos (2017) ciing cho thay su ting truong
than cling thuong bi giam do n6ng d6 mubi cao, cu
thé cay bi giam s6 14, dién tich 14, chiéu cao cay va
sinh khdi than. Ngo doc mudi giy ra nhiéu anh
huong khac nhau dén sinh ly thue vat nhu tang ty 1€
ho hap, dc tinh ion, thay doi tang truong thuc vét,
su phan b cac khoang va su mét 6n dinh mang do
chuyén canxi bang natri, tinh thdm thau va giam ty
1¢ quang hgp (Marschner, 1995; Mansour et al.,
2005; Abbasi et al., 2016). Trong do, 4p suat tham
thu 12 nguyén nhan chinh dan dén sinh  trudng thyce
vat giam trong giai doan ngd doc mudi trong thoi
gian dau, sau do6 su tich lity Na trong 1a va r¢ cay.
Do d6, tinh thim cua mang té bao giam va dong
nudc vao cdy bi giam di rat nhiéu (Munns, 2002).
Thira Na* va Cl con gy Grc ché sy hip thu K" Vai
tro ctia K™ gop phan tich cuc cho sy phat trién cua
thuc vat trong diéu kién man va can thiét cho qua
trinh tong hop protein, duy tri t& bao truong phong
va kich thich quang hop va sy thich nghi thuc vat
dbi voi stress nudc bang cach diéu chinh ap suét
tham thau (Ashraf, 2004).

Khéc véi sinh trudng phan than, co sy trong tac
giita hai nhan t5 loai cdy va do man cho chi tiéu
chidu dai r& cua cdy trong thi nghiém hién tai
(p<0,05; Bang 1). C6 thé do chiéu dai r& cia co
Setaria khong cé xu hudng ro rang theo mirc d6 man
tang dan (Hinh 4A). Cuy thé, chi c6 cdy co Setaria
trong & mirc d6 man 15%o c6 chidu dai ré (24,2 cm)
ngan hon mirc 0-10%o (p<0,05; Hinh 4A) nhung
khong co6 su khac biét so voi céy trong & muirc 20%o
(p>0,05; Hinh 4A).

Bang 1: Két qua phén tich thong ké phwong sai hai nhan t6 (Two-way ANOVA) (gia tri F) giira 2 nhan
to loai cay va d§ mén cho cac chi tiéu theo déi trén cay

Théng sb Nhin t6 chinh Tuong tic

Loai cay D6 min Loai cdy x Pd mén
Chiéu cao than (cm) 20,96*** 17,91** 1,340
Chiéu dai r& (cm) 13,30"** 3,10" 2,87
Sinh khdi twoi than (g) 21,97** 18,92*** 2,11m
Sinh khdi twoi 1& (g) 4,30 2,67 1,14
Sinh khéi kho than (g) 11,14 13,45 1,270
Sinh khdi kho 1€ (g) 4,82 9,57 1,36
Diép luc té (SPAD) 30,62 7,44% 2,52°
Proline (umol/g sinh khi twoi) 27,00 52,38 2,97"

*P<0,05; **P<0,01; ***P<0,001: Khac biét c6 y nghia ¢ murc 5%, 1% va 0,1% ns: Khong khac biét co y nghia th(fng

ké
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Hinh 4: Chiéu cao than, chiéu dal ré (A), sinh khoi twoi cia thén, ré (B), sinh khéi kho cia than, ré ©)
va ham lwgng diép luc t6 (D) ciia cé 1ong tiy, c6 Paspalum va cé sira Setaria & cac mirc nong do

man 0, 5, 10, 15 va 20%.

Ghi chi: a,b,c: gid tri trung binh c6 ki tw a,b,c khac nhau thi khac biét c6 y nghia théng ké giita cac mirc do man trong
cung 1 lodi cdy dwa vao kiém dinh Tukey (p<0,05); Dau (*) chi sw khdc biét c6 y nghia thong ké giita 3 lodi cdy trong
cung mot nong do man dwa vao kiém dinh Tukey (p<0,05). *: p<0,05; **: p<0,01

3.4.2 Sinh khéi twoi than va ré

Khong c6 su twong téc giira hai nhan t6 loai cay
va do man cho chi tiéu sinh khéi tuoi than (p>0,05;
Bang 1), nhung c6 sy tic dong clia timg nhan td 1én
sinh khdi tuoi than. Gitra 3 loai cdy, co Setaria cho
sinh khi tuoi than cao nhat. Nhin chung, sinh khoi
tuoi than ¢6 xu hudng giam khi d§ man tang nhung
khong c6 xu hudng rd rét cho tirng loai cay (p<0,05;
Hinh 4B). Cu thé, co 16ng tay trong & muc 15 va
20%o c6 sinh khdi twoi than thap hon cdy trong &
mirc 5%o, trong khi co Paspalum cé sinh khéi twoi
than giam rd rét khi mirc do méan tang 1én 10-20%o
(p<0,05). Riéng c6 Setaria & nghiém thirc d6i ching
cho sinh khéi tuoi than vé& mit s6 hoc 1 cao nhit
(174,1 g/cay) va c6 su khac biét so voi nghiém thirc
15 va 20%o (p<0,05; Hinh 4B). Trong cung muc do
man 10 va 20%o, co Paspalum cé sinh khi thap
nhat. Cay sut giam sinh kh6i phan than 1a do su tich
lity ctia mot lwong 16n mudi trong khong bao & 14
dan dén mit nudc, mat kha ning truong phdng va
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cubi ciing dan dén té bao va mo chét (Marschner,
1995). Tir d6, cdy sinh truong phat trién kém va
giam di sinh khéi tuoi cta loai do su thiéu hut nudce
va dinh dudng. Sy giam hip thu nuéc va lam giam
sinh khéi twoi cua cay ciing da dugc chimg minh boi
Azaizeh et al. (1992).

Khong c6 sy twong tac giira hai nhan t6 loai cay
va d6 mdn cho chi tiéu sinh khéi tuoi ré (p>0,05;
Béng 1), va chi c6 nhan t§ loai cdy anh hudng lén
sinh khdi tuoi r& (p<0,05; Bang 1). Tuong tu, giita
3 loai cy, co Setaria cho sinh khéi tuoi ré cao nhat.
Sinh khdi tuoi r& ciia c6 Paspalum va co Setaria
khong bi anh huong bai ndng d6 man (p>0,05; Hinh
4B), dong thoi khong co su khac vé sinh khéi tuoi
giita 3 loai ¢ tirng marc d man (p>0,05). Tuy nhién,
d6 mian tac dong 1én sinh khéi tuoi & cua co 16ng
tay, cdy ¢ muc 15%o co sinh khdi twoi ré dat 3,8
g/cay thip hon so vdi cdy & muc 5%o (22,9 g/cay)
(p<0,05; Hinh 4B).
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3.4.3 Sinh khéi khé than va ré

Khong cé sy twong tac gitra hai nhan t6 loai cay
va d6 man cho chi tiéu sinh khéi kho than (p>0,05;
Bang 1), nhung c6 su tac dong cta timg nhan t5 1én
sinh khdi khé than (p<0,05; Bang 1). Gitra 3 loai
cdy, co 16ng tay va co Setaria cho sinh khéi kho than
cao hon co Paspalum. Sinh khéi khé than cua c6
long tay khong bi anh huong boi NaCl (p>0,05),
trong khi tac dong lén 2 loai cay con lai vdi xu
huéng sinh khéi kho than giam khi néng dd man
tang (p<0,05; Hinh 4C). Qua d6 cho thay co 16ng tay
¢6 thé chiu dlIO’C murc 6 man 1én dén 20%o. Sinh
khdi kho than ctia co Paspalum & mirc 5%o c6 sinh
khéi kho than 11,8 g/ciy cao hon so vdi cdy trong
mirc man 10, 15 va 20%o. Riéng c6 Setaria trong &
nghiém thtrc d6i ching c¢6 sinh khéi kho than dat
14,9 g/cay va cdy bi giam sinh khéi rd rét khi mirc
dd man tang 1én 15-20%0 (p<0,05; Hinh 4C). Sy
giam sinh kh6i kho khi ndng 6 NaCl ting 1én cho
thiy anh huong cua min dén sinh khdi thyc vat.
Diéu nay hoan toan phi hop véi két qua nghién ctru
trén cay lua (Nguyén Thi Thanh Thao va ctv., 2013)
va cdy lac (Vii Ngoc Théng va ctv., 2017).

Tuong tu sinh khdi kho than, khong cé su twong
tac giita hai nhéan t6 loai cdy va d6 man cho chi tiéu
sinh khdi kho ré (p>0,05; Bang 1), nhung c6 su tac
d6ng cua timg nhan t 1én sinh khéi kho ré (p<0,05;
Bang 1). Giira 3 loai cdy, co 16ng tdy va co Sctaria
cho sinh khéi kho ré ciing cao hon c6 Paspalum.
Sinh khéi kho r& ciia co Paspalum bi anh hudng boi

1 Long tay
40

1 Co Paspalum
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d6 man, cay 6 muc 5%o c6 sinh khéi kho ré dat 1,6
g/cay va giam di khi ting ndng d6 mudi 1én 10, 15
va 20%o (p<0,05; Hinh 4C). Sy giam trong lugng
kho ctia cac mo thuc vat phan anh sy thich ing voi
mudi cua thuc vat. Theo Mansour ef al. (2005), viéc
giam trong lwong kho 1& c6 thé 1a cach dé thuc vat
déap umg thich nghi v&i ngd doc mudi. Dudi ap luc
muoi, glam tang trudng trudng cod thé giup cac loai
co the tiét kiém nang lugng cho viéc duy tri sy phat
trién.

3.5 Ham lugng diép luc t6 va proline

Bén canh sy suy giam vé sinh truéng va sinh
khdi cay dudi anh huong ciia d6 mén thi cac chi tiéu
ham lugng diép luc t6 (SPAD) va proline ciing 13
nhing chi thi cho phan tmg ctia cdy trong diéu kién
bi ngd ddc man (Saleh, 2012). Két qua ghi nhan cé
su trong tac giita hai nhan t6 loai cdy va d6 man cho
chi tiéu ham lugng diép luc té va proline (p<0,05;
Béng 1). Ham luong diép luc t6 trong 14 ctia co 16ng
tay c6 déu hiéu ting khi d6 man ting, trong khi co
Paspalum c6 dau hiéu giam va c6 Setaria thi khong
thay d6i khi ndng d6 man ting (Hinh 4D). Mot sd
nghién ciru ghi nhan dugc ham luong diép luc td
(don vi SPAD) giam dudi anh hudng cta NaCl va
nhiing loai co gia tri SPAD trong 14 gidm khi d6 méan
tang 14 nhing loai dugc khang dinh c6 kha nang chiu
man kém (Turan et al., 2007; Florina et al., 2013;
Alam et al., 2015). Qua do, c6 16ng tay va co Setaria
12 hai loai chiu man cao hon cé Paspalum.
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Hinh 5: Ham lwong proline trong 14 ciia ¢6 1ong tiy, c6 Paspalum va cé sira Setaria & cAc mirc nong dd
min 0, 5, 10, 15 va 20%.

Ghi chi: a,b: gid tri trung binh cd ki tu a,b khdc nhau thi khdc biét ¢d y nghia thong ké giita cac mirc do man trong cing
1 lodi cdy dwa vao kiém dinh Tukey (p<0,05); Dau (*) chi su khac biét ¢6 y nghia thong ké giita 3 lodi cdy trong cung
mot nong dé man dya vao kiém dinh Tukey (p<0,05). *: p<0,05; ***: p<0,001.
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Proline 1a yéu td xac dinh kha nang chiu man va
kha ning thich nghi ciia thuc vat trong diéu kién man
(Madan et al., 1994), gitp cay diéu chinh thdm thau,
gia ting kha ning hut nudc cua cy, han ché viéc
hép thu va van chuyén Na*, CI- tir r& t6i than cay, tir
d6 gia tang kha nang chdng chiu véi didu kién méan
(Nguyén Vin Bo va ctv., 2016). Trong 3 loai cay
nghién ctru, ham lugng proline trong bd phan 14 non
(1a thir 3, 4 va 5) déu tich lily cao trong mo 14 khi
noéng d6 min NaCl tang (p<0,05; Hinh 5). Két qua
nghién ctru nay pht hop véi ghi nhan cia nhiéu
nghién ciru trude d6 vé sy tich liiy proline trong didu
kién man (Dix et al., 1986; Chiang and Dandekar,
1995; Turan et al., 2007).

Ham lwong proline tich lity cao nhit ¢ nghiém
thirc 20%o va cao hon so v6i nghiém thire d6i chimg
(p<0,05), véi nong do proline twong tmg 1a 18,0
pmol/g sinh khdi twoi ¢ ciy 16ng tay, 7,3 pmol/g
sinh khéi tuoi & ¢ Setaria va 4,4 umol/g sinh kh6i
tuoi 0 cd Paspalum. Trong cung muc d¢ mén 5 va
15%o, 16ng tay c6 ham lugng proline cao hon 2 loai
con lai (p<0,05). Tém lai, két qua sinh trudng, sinh
khéi, va su tich liiy ham lugng diép luc t6 va proline
trong diéu kién man cho thiy co6 16ng tay 1a loai c6
kha ning chiu min dén mic 20%. ké dén 1a co
Setaria, trong khi co Paspalum chi c6 thé chiu min
dén mirc 5%o.

4 KET LUAN VA KIEN NGHI

Co Paspalum c6 kha niang chiu min kém nhat
trong 3 loai, tit ca cdy chét khi d6 man ting 1én
15%o. Co Setaria c6 dau hidu ngd doc mudi nhu chay
14, héo than ¢ ndng do 15 va 20%o. Riéng co 1ong tay
khong bi suy giam kha ning sinh truong, sinh khéi
kho than, ré va ham luong diép luc t6 va proline khi
d6 madn tang dén mirc 20%o. Qua do, co 16ng tay 1a
loai chiu man cao nhat trong nghién ctru hié¢n tai.

Nghién ciru tiép theo can bd sung cac mirc ndng
d6 man cao hon va thoi gian nghién ctru dai hon dé
c6 danh gia kha nang chiu mén téi han cua co 16ng
tay va co Setaria. Diéu kién thi nghiém 1 dung dich
Hoagland c6 déy du sy hién dién cac nguyén td, nén
dé tai nay khong dénh gia cac thanh phan nguyén tb
trong cay nhu Na, Cl, Ca, K, Mg. Do d6, cac nghién
cuu tiép theo thyc hién trong diéu kién dat nhiém
man thi cin danh gia thém céc thanh phan nguyén t6
trén dé c6 minh chimg toan dién hon kha ning chiu
man cda 2 lodi cay nay.
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