KHOA HOC CONG NGHE

ANH HUOGNG CUA Ca, Mg, K VA Si BEN SINH TRUONG
VA PHAT TRIEN CAY CA GAI LEO (Solanum
procumbens Lour) TRONG DIEU KIEN MAN NHAN TAO

TOM TAT

Bui Thi My Hong'*, Nguyén Hoang Minh?,
Pham Thi Mai Linh?, Nguy&n Hitu Thién?

Trong nghién ctru nay, anh hudng ctia @6 man va bé sung phan dinh duong c6 chira Ca, Mg, K va Si qua la
dén sy sinh truéng va phat trién ctia cay ca gai leo da duoc tién hanh. Cac thi nghiém tréng chau dugc thuc
hién theo thé thic khoi hoan toan ngau nhién. Cac chi tiéu vé sinh truéng, ham luong diép luc, prolin duoc
danh gia & nhitng nong do6 man khac nhau (0, 2, 4, va 6% NaCl). Két qua nghién ctru cho thay, chiéu cao
céy, so canh cap mot, khai luong tuoi cta ré, dién tich 14, khéi lwong kho ctia cay, ham luong diep luc gidm
khi nong @6 NaCl tang va dat mirc thap nhat & 6% NaCl. Ham lugng prolin tang lén khi tang nong do NaCl.
B6 sung cac chat dinh duong Ca, Mg, K va Si qua 14 da 1am gidm cac tac dong c6 hai cta stress man doi voi
su sinh trudng va phat trién cta cay ca gai leo. B6 sung phan bén 1.200 mg/L CaO, 4 mL/L MgO, 5 mg/L
K,S0, va 400 mg/L K,SiO, cho cay & néng do 2% NaCl c6 tac dung tang khoi lugng kho ctia cy so voi chi
xtt Iy mudi 2%o va tuong duong véi doi ching khong bé sung mudi.

Tirkhoa: Ca, cad gai leo, K, man, Mg.

1. DAT VAN BE

Stress 1a yéu t6 ngoai sinh gay anh hudng bat loi
cho thuc vat, hoac 1a sy dap tmg ctia co thé thuc vat
doi voi tac nhan gay ra stress (Bui Trang Viét, 2016).
Min 1a mét trong nhitng yéu té gay stress phi sinh
hoc dang lan rong, lam han ché nghiém trong nang
sudt cay trong (Hasegawa et al, 2000). Man lam han
ché su phat trién cta cay ciing nhu niang suat qua
(Parida va Das, 2005). Do man 1am réi loan sinh ly
cay trong do thay ddi su trao ddi chat ctia thuc vat,
gay tén thuong t€ bao & 14, do d6 lam giam su sinh
truéng cta cay (Munns, 2005). Ngoai ra, su xao tron
cac chat dinh duong do tac dong ctia sy nhiém man
da lam giam su phat trién cta thuc vat do anh huéng
dén s ton tai sdn cd, su van chuyén va phan chia cta
cac chat dinh duong. D6 man c6 thé gay ra sy thiéu
hut hodc mat can bang chat dinh duéng, do su canh
tranh ctia Na* va Cl-voéi cac chat dinh duong nhu K,
Ca* va NO;~ (Hu va Schmidhalter, 2005).

Theo Nguyén Vian Ma (2015), hién nay & Viét
Nam c6 khoang trén 1 triéu ha dat man, cha yéu
phan b6 & hai khu vuc déng bang song Hong va déng
bang song Ctru Long. Xam nhap man da va dang gay
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thiét hai ning né dén mot so cay trong cht luc nhu
ltia, rau mau, cay an qua. Mot s6 giai phap vé chuyén
d6i co cau cay trong dang duoc quan tim. Trong so
cac loai thuc vat co tac dung bao vé chic niang gan,
ca gai leo (Solanum procumbers Lour.) 1a mot trong
nhitng cay thuéc Nam duoc danh gia cao trong hé
tro diéu tri cAc bénh vé viém gan, chong xo gan, giai
doc gan. Nhan thdy ca gai leo 1a mot loai cay tréng
mang lai nhiéu loi ich vé duoc lieu va gia tri kinh té,
day co thé 1a mot su chon lua thich hop dé canh tac &
nhitng ving bi nhiém man giup thay thé dién tich
ctia mot s6 vung trong rau da bi thiét hai do xam
nhap man. Vi vay, nghién ctu nay da duoc thuc hién
nham danh gia tic dong cia cac nong d6 main dén su
sinh trudng cta cay ca gai leo va xac dinh hiéu qua
ctia cac ngudn dinh duong khoang Mg, Ca, K va Si
trong diéu kién nudc twdi nhiém man.

2. B0l TUONG VA PHUONG PHAP NGHIEN CUU

2.1. Déi tuong

beoi tuwong nghién ctru 1a giong ca gai leo. Hat
giong ca gai leo (ding loai) c6 nguén goc tir Cong ty
Cé6 phan Nong nghiép Cong nghé cao Thang Long.
C4 hai thi nghiém déu duoc thuc hién trong nha luéi
dang ho tai co s 3 - Binh Duong, Khoa Cong nghé
sinh hoc, Truong Pai hoc Mé thanh phé Hé Chi
Minh. Thoi gian thuc hién tir thang 9/2019 dén thang
01/2021.

22 NONG NGHIEP VA PHAT TRIEN NONG THON - KY 2 - THANG 12/2021



KHOA HOC CONG NGHE

2.2. Phuong phép nghién ciru
2.2.1. Chuan bi gid thé dat trong va cay con

Chu4n bj gia thé dat trong: thanh phan gia thé
trong cay 1a hén hop dugc phéi tron bao gém cac
nguyén lieu nhu xo dira, tro trdu, phan bo, nam
Trichodermava phan trun voi ty 1€ 1: 1: 1: 1 tinh theo
khoéi luong. Gia thé duoc ¢ trong thoi gian 1a 30 ngay,
sau do tién hanh vao bau nhua c6 kich thudc 25 x 25
x 30 cm. Hat giong ca gai leo duoc xtt Iy véi nuéc am
trudce khi gieo trong khay nhua chuyén dung. Khi hat
ndy mam va cady mam dat 20 ngay tudi (ngay sau gieo
hat) duoc chuyén ra trong vao bau dat da chuén bi va
duoc tudi nuéc mot 1an trong ngay vao budi sang.

2.2.2. Thi nghiém 1: Khdo sat sur sinh truong cua
cay cd gai leo trong diéu kién nudc tuoi nhiém man

Thi nghiém duoc bo tri theo thé thitc khéi hoan
toan ngau nhién véi 4 nghiém thitc 1a 4 néng d6 muoi
NaCl ting dan tir 0 (d6i ching), 2, 4 dén 6%0; mdi

nghiém thic duoc 14p lai 5 1an, 5 cay/lan lap lai. Thoi
diém bat dau xt Iy 1a khi cay con dat 20 ngay (ngay
sau khi trong cay con vao bau dat) sé tién hanh gay
min nhan tao. Tién hanh pha nuwéc mudi & cic nong
do phu hop véi moéi nghiém thic, twoi dung dich
nudc mudi 2 1an/ngay, liéu luong 1a 250 mL/lan/bau
dat va tudi lién tuc trong 30 ngay.

Cac chi tieu theo doi: Chiéu cao cay (cm); s6
nhanh cdp 1 (nhanh/cay); dién tich 14 (cm?); khoi
luong ré (g), khai luong kho cia cay (g), ham luong
diép luc t6 a + b (mg/g); ham lwong prolin (pg/g).

223 Thi nghiém 2: Anh hudng cia cdc chat
khodng Ca, Mg, K va Si dén su sinh trudng cia cay
ca gai leo trong diéu kién nurdc tudi nhiém mdan

Thi nghiém duoc bé tri theo thé thitc khéi hoan
toan ngau nhién voi 10 nghiém thic (Bang 1); moi
nghiém thitc duoc lap lai 5 14n, 5 cay/lan lap lai.

Bang 1. Cac nghiém thitc thi nghiém va thoi diém xir ly

STT Nghiém thuc Thoi diém xtt ly
1 |0%0 NaCl (®C) - Cay con trong trong bau dat duoc 20 ngay sé tién hanh xi ly
2 | 2% NaCl man lan 1. Tién hanh pha nuéc mudi & cac nong do phu hop voi
3 |2%0 NaCl + 600 mg/L CaO moi nghiém thc, twéi médn hang ngay va tuéi lién tuc trong 30
4 |2%0 NaCl + 1.200 mg/L CaO ngay.
5 [2%, NaCl + 2 mL/L MgO - Cac chat dinh duong duoc xt ly 3 1an, méi 1an cach nhau 10
6 |2%0 NaCl + 4 mL/L MgO ngay. Phun lan tha nhat khi cay duoc 20 ngay tudi, thoi diém
7 |2% NaCl + 5 mg/L K,SO, sang va phun w6t bé mat 14.
8 |2%o NaCl + 10 mg/L K,SO,
9 2% NaCl + 200 mg/L K,SiO4
10 |2%o NaCl + 400 mg/L K,SiO,

Cac chi tieu theo doi: Tuong tw nhu thi nghiém 1.

Phuong phap 14y chi tiéu:

- MAu ¢ giai doan truoc khi cay ra hoa (50 ngay
sau trong) duoc st dung dé do cac chi tiéu sinh
truéng, ham luong prolin va diép luc t6 a + b.

- Chiéu cao cay (cm): do tir mat dat dén dau muat
ctia nhanh cap mot dai nhat.

- S6 nhanh cdp 1/cay (nhanh): s6 nhanh duoc
hinh thanh tir than chinh cta cay.

- Dien tich 14: st dung phan mém do dién tich 14
LIA32 (phan mém xac dinh kich thuéc thong qua
hinh anh).

- Khoi luong ré (g/cay): can khoi luong twoi cta
phén ré cay khi thu hoach.

- Khéi luong kho ctia cay (g/cay): can khoi
luong cay (ca phan than va phan ré) khi thu hoach.

Toan bo cay duogc say & nhiét do 80°C va can lai dén
khi khéi lvong khong d6i.

- Ham luong prolin (ug/g): Prolin trong la duoc
ly trich bing dung dich ethanol 96%, thuc hién phan
ung mau voi thudc thir ninhydrin, do OD bing may
do quang phé (UV - 2602, USA) & budc séng 520 nm
va xac dinh ham luong bang cach so sanh véi duong
chuén prolin (Tran Thanh Thang va cong su, 2018).

- Ham luong diép luc t6 a+b (mg/g) trong la
truéc khi cay ra hoa duoc tién hanh theo phuong
phap Wintermans va De Mots (1965) dugc mé ta boi
Nguyén Duy Minh va Nguyén Nhu Khanh (1982) va
duoc tinh theo cong thic:

A= (CxV)/(Px1000).

Trong do: A 1a ham luong diép luc trong mau 1a
tuoi (mg/g); V la thé tich dich sic t6 (ml); P 1a khoi
lwong mau; C (Chla+b) 1a nong do diép luc c6 trong
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dich chiét (mg/L) duoc xac dinh bang may do quang
phé va duoc tinh theo cong thic:

Chla+b (mg/L) = 6,1 x E665 + 20,04 x E649

2.2.4. Phuong phdp xi Iy so'liéu

S6 lieu trong thi nghiém duoc xtt ly thong ke
bang phan mém Statgraphics Centurion XV. Phan
tich phuong sai ANOVA dé tim su khac biét gitta cac
nghiém thic. So sanh cac gia tri trung binh qua phép
thit Duncan.

3. KET QUA VA THAO LUAN

3.1. Khao sat sy sinh trieong clia ciy ca gai leo
trong diéu kién nudc tu6i nhiém min

3.1.1. Anh hudéng cia man dén mot so chi tiéu
sinh truong cua cdy cad gai leo

Két qua & bang 2 cho thay co su khac biét co y
nghia gitta cac nghiém thic xt Iy nwéc nhiém man
voi cac nong do NaCl khac nhau & cac chi tieu sinh
truéng bao gém chiéu cao cay, s6 nhanh cdp 1, dien
tich 14, khoi luong ré ctia cay ca gai leo & giai doan 50
ngay sau trong.

Chiéu cao cay ca gai leo da bi gidam khi nong do
mudi NaCl tang lén tir 2 dén 6%. trong nudc tudi.
Tuong tw, s6 nhanh cidp 1 gidm va khac biét c¢6 y
nghia qua thong ké & nghiém thuic xt 1y 2, 4 va 6%o
NaCl so voi déi chimg nuéc khong nhiém main.
Trong do6, phan tmg ctia cay véi hai nong do muéi 2

va 4% NaCl khi hinh thanh s6 nhanh c4p 1 1a twong
duong nhau.

Dién tich 14 dat cao nhat & nghiém thac doi
ching (5,75 cm? va gidm dan, khac biét c6 y nghia
qua thoéng ké & cac nghiém thic xt Iy mudi NaCl
ting dan tir 2, 4 va 6%. tuong tmg véi (4,77; 4,58 va
4,1 cm?.

St suy gidm khoi luong ré cay ca gai leo ty 1é
thuan véi su gia ting nong do mudi NaCl trong nudc
tudi. Khoi luong ré & nghiém thirc xi ly néng do
mudi cao nhat 6% NaCl c6 két qua thu duoc 1a thap
nhat (16,34 g/cay), ké dén khoi luong ré & nghiém
thic xir Iy 4% NaCl (24,82 g/cay) va nghiém thic
tudi 2% NaCl (31,76 g/cay); khoi luong ré cta cac
nghiém thtc nay déu thdp hon va khac biét co y
nghia so voi d6i chung khong xtt Iy min (39,92
g/cay; hinh 1va 2).

C6 su khac biét c6 y nghia qua thong ke vé khoi
lwong kho cta ciy ca gai leo gitta cac nghiém thic Xt
Iy man so v6i d6i ching khong tudi man (Bang 2).
Khéi luong kho clia cay gidm dan theo su gia tang
ctia ndéng d6 mudi trong nuéc tudi, bat dau giam ti
nghiém thitc xt ly muoi 1a 2% (35,87 g/cay), ti€p
theo 1a nghiém thic xtt Iy 4% NaCl (31,5 g/cay) va
thap nhit 1a & nghiém thic xt Iy 6% NaCl (24,25
g/cay).

Bang 2. Anh hudng ctia min dén chidu cao cdy, s6 nhanh cp 1, dién tich 14, khdi lwong ré va khéi luong kho

clia ciy ca gai leo
Néng do NaCl | Chiéu cao cdy | S6 nhanhcdp1 | Diéntichla | Khoilwong | Khoi lwong kho cta
(%o) (cm) (nhanh/cay) (cm?) ré (g/cay) cay (g/cay)
0 (PO 228,07 13,582 5,752 39,922 44,342
2 163,8" 9,02 4,77 31,76 35,87
4 147,2P 7,33" 4,58° 24,820 31,50°
6 109,2° 3,88° 4,101 16,34¢ 24,251
CV % 11,0 6,73 1,26 1,26 8,89

Ghi chu: Trong cung mot coét. cdc so co chir theo sau giong nhau thi khong cé swr khic biét & mufc y nghia

0,05 qua phép thir Duncan.

Theo Hartung (2004), cac tac dong bat loi ctia do
man dén chiéu cao cay va chiéu dai ré co thé 1a cac
tac dong da dang ctia do min dén su phan chia va
kéo dai t€ bao mo phan sinh ciing nhu st xam nhap
ctta mudi NaCl vao ré. Dat nhiém man da lam gidm
sinh truéng va phat trién cta cay trong, gidm su
quang hop va st ho hdp (Hussain et al, 2013;
Mustafa et al, 2014). Khéi luong ré tuoi clia cay ca
chua bi giam di 30% trong diéu kién nudc nhiém mén

(Albacete et al, 2008). Theo Rahman ef al (2018),
khi khao sat vé cac dac tinh hinh thai nhu s6 14,
chiéu dai 14, chiéu rong 14, s6 ngay ra hoa, s6 luong
hoa va s6 canh trén cay ca chua trong diéu kién nuoc
tuéi nhiém man & cac néng do khac nhau, két qua
cho thdy céac dic tinh hinh thai ctia tat ca cAc cay ca
chua trong thi nghiém déu bi anh hwéng khi ting
noéng do6 NaCl.
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Hinh 1. B réciiacay Hinh 2. B§ ré ciia cdy

PR khi twéi dung dich
doi chimg 0% NaCl 2%, NaCl

3.1.2. Anh hudng cia man dén ham luong diép
luc to'va prolin trong I4 c4 gai leo

Téng ham luong diép luc t6 c6 su khac biét cé y
gitta cac nghiém thic qua thong ke, két qua duoc
trinh bay & bang 3. Nghiém thtc x Iy NaCl & nong
do 2%o c6 ham luong diép luc t6 tuong duong véi doi
ching khong xt Iy man va nghiém thac xtt ly 4%o
NaCl (twong tng vé6i 4,35 mg/g so voi 5,08 va 3,87
mg/g). Ham luong diép luc t6 ghi nhan duoc gia tri
thap nhat 1a & nghiém thic x Iy mudi cao nhat 6%o
NaCl (1,16 mg/g).

Béng 3. Anh huéng ctia min dén ham heong diep luc
td va prolin trong 14 ca gai leo

Noéng d6 | Ham luong diép | Ham luong
NaCl %o) | luctd (a+b) prolin
(mg/g) (ng/g)
0 (BO) 5,082 1,62¢
2 4,35% 3,05
4 3,87 3,87
6 1,16¢ 3,96°
CV% 13,87 5,18

Ghi chu: Trong cung mot cot, cdc so ¢ chir theo
sau giong nhau thi khong co su khic biét & muic y
nghia 0,05 qua phép thir Duncan.

Két qua & bang 3 cho thay khi nong do muéi gia
tang da lam tang ham luong prolin trong 14 ciy ca gai
leo trong diéu kién nuéc twdi nhiém man. Ham luong
prolin ghi nhan duoc cé su khac biét c6 y nghia qua
thong ke gitta cac nghiém thic trong thi nghiem. O
hai néng d6 mudi cao nhat 1a 6%. NaCl va 4% NaCl,
ham luong prolin twong duwong nhau va cao hon,
khac biét c6 y nghia so véi ham luong prolin &
nghiém thttc xi Iy man 2%0 NaCl va doi ching khong
xtt Iy man (tuong tng voi 3,96 va 3,87 ng/g so voi
3,05 va 1,62 ug/g).

Yildirim et al (2009) da ghi nhan su giam 34%
ham luong diép luc t6 trong 14 cay dau tay duoi anh

hudng ctia do man 40 mM NaCl so voi doi ching
khong tuéi man. Tich liy prolin 1a mét trong nhing
cach thich nghi ctia nhiéu loai thuc vat trong moi
truong mén va thi€u nudc. Sy tich liy prolin cé thé
duoc stt dung nhue mot thong s6 duoc chon loc dé
chong chiu stress do min (Ramajulu va Sudkakar,
2001). Prolin 12 mét amino axit, mot hop chat phan t
nhod c6 vai tro bdo vé té€ bao thuc vat khi bi anh
hudng béi ap suat thdm thau tir moi truong han, man
(Xiong, 2002). Dé chong lai stress do do man cao,
cay trong sé téng hop cac chat hitu co nhu prolin
trong dich bao.

Nhuw vay, su sinh trudng va phat trién cta cay ca
giai leo bi han ché khi d6 mén gia ting, déng thoi cay
ca gai leo ciing gia tang tich prolin. Bat dau tu
nguong nudc tudi nhiém main 2% NaCl da ghi nhan
duoc c6 su thay d6i theo chiéu huéng gidm su sinh
trudng cua cay, nén da chon muc xtr Iy min nay lam
nong do nén cho thi nghiém tiép theo.

3.2. Anh hudng cia cac chét khoang Ca, Mg, K
va Si dén su sinh trueong va phat trién cta cay ca gai
leo trong diéu kién nudc tudi nhi€ém min

3.2.1 Anh hudng cia céc chat khoang Ca, Mg, K
va Si dén mot sé' chi tiéu sinh trudng cia cdy ca gai
leo trong diéu kién nudc tudi nhiém mdn

C6 su khac biet co y nghia qua thong ke vé cac
chi tiéu sinh trudng gitta cdc nghiém thic trong thi
nghiém (Bang 4).

Két qua ghi nhan chiéu cao cta cay ca gai leo &
hai nghiém thitc phun bé sung 1.200 mg/L CaO (191
cm) va 400 mg/L K,SiO; (196,4 cm) dat cao hon va
khac biét c6 ¥ nghia so véi chiéu dai cay & nghiém
thitc xt Iy méan 2% NaCl (177,3 cm). Cac nghiém
thuc c6 phun bé sung dinh duong khoang trong thi
nghiém déu co chiéu cao cay twong duong véi doi
ching khong man, ngoai trit nghiém thic x Iy man
¢6 bd sung 600 mg/L CaO.

S6 nhanh cap 1 & nghiém thic xit Iy man co
phun 600 mg/L CaO (11,33 nhanh/cay), 1.200 mg/L
CaO (11 nhanh/cay), 200 mg/L K,SiO; (10,67
nhanh/céy) va 4 mL/L MgO (14,33 nhanh/cay) dat
cao hon va khac biét co y nghia qua théng ké so véi
nghiém thitc xt Iy man 2%, NaCl, khong phun bé
sung dinh duong khoang (7,67 nhanh/céy).

So véi dién tich 1a ctia cay ca gai leo & nghiém
thic chi xtt Iy man 2% NaCl, dién tich 14 & cac
nghiém thic c¢é phun 1.200 mg/L CaO, 5 mg/L
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K,S0, va 400 mg/L K,SiO, dat cao hon, khac biét co
nghia qua thong ke (twong tng véi 4,32 so voi 4,93;
5,06 va 5,46 cm?). Cac nghiém thitc con lai trong thi
nghiém c6 bd sung dinh dudng khoang trong diéu
kién man déu co dién tich 14 twong duong voi doi
ching khong man.

Két qua thong ke cho thdy c6 su khac biét co y
nghia giita cac nghiém thtc trong thi nghieém vé khoi
luong ré cay ca gai leo trong diéu kién nuoc tudi
nhiém man. Khéi luong ré ctia cac nghiém thic xit Iy
min c6 phun bé sung dinh duong khoang nhu 4
mL/L MgO (33,58 g/cay), 10 mg/L K,SO, (33,56
g/cay), 200 mg/L K,SiO, (33,36 g/cay) va 400 mg/L
K,SiO, (38,56 g/cay) cao hon so v6i nghiém thic xi
1y 2%0 NaCl, khong phun bé sung dinh duong. Trong
do6, khi phun bé sung 400 mg/L K,SiO, trong diéu
kién man, khoi luong ré cay ghi nhan 1a trong dwong
so véi doi chimg.

Tat ca cac nghiém thuc c6 bs sung CaO, MgO,
K,S0, va K,SiO, thu duoc khai luong kho ctia cay cao
hon va khac biét c6 y nghia qua thong ké so véi khoi
Iuong kho ctuia cay & nghiém thic chi xtr Iy méan 2%
NaCl, khong bé sung dinh duong khoang. Khoi
luong kho cua cac nghiém thic phun bé sung 600
mg/L CaO (41,20 g/cay), 1.200 mg/L CaO (41,96
g/cay), 4 mL/L MgO (43,37 g/cay), 5 mg/L K,SO,
(42,06 g/cay), 10 mg/L K,SO, (41,82 g/cay) va 400
mg/L K,SiO; (44,21 g/cay) tuong duong voi doi
chiing khong tuéi nuéc mudi (43,79 g/cay).

Theo Nguyén Quéc Khuong va cong su (2018),
trong diéu kién dat nhiém man, ham luong Na* cao
da lam giam su hdp thu cac dinh duong can thiét nhu
K*, Ca*, Mg?. Diéu nay dan dén sy thiéu dinh duong
do su canh tranh ctia Na*va CI véi K, Ca? va NOy
cling nhur st mat can doi gitta ty 1&é K*/Na* (Perez-
Alfocea et al, 1996). Day 1la mot trong nhing nguyén
nhan dan dén su suy gidm ning suit cay trong.

Béng 4. Anh hudng cia cic chit khoang Ca, Mg, K va Si dén chiéu cao cay, téng s nhanh trén cay, dién tich
14, khai luong ré va khéi luong khé clia ciy ca gai leo trong diéu kién nuéc tudi nhiém man

Nghiém thic Chiéu cao cay | S6 nhanh c4p | Dién tich |Khéi luong | Khoi luong
(cm) 1 (nhanh/cay)| 14 (cm?® |ré (g/cay) | kho cta
cay
(g/cay)
0% NaCl (©C) 195,0 9,67 4,560 39,01 43,79
2% NaCl 177,3¢ 7,67 4,32¢ 31,08 35,601
2%, NaCl + 600 mg/L CaO 181,3¢ 11,33 5,13 32,43% | 41,207
2%, NaCl + 1.200 mg/L CaO 191,080 11,00 4,93 33,25% | 41,96%¢
2%, NaCl + 2 mL/L MgO 180,0 10,330 4,96+ 33,23 39,26°
2%, NaCl + 4 mL/L MgO 184,07 14,33 4,45 33,58 43,37%
2%, NaCl + 5 mg/L K,SO, 182,6" 10,33 5,06 32,34 | 42,06™
2%o NaCl + 10 mg/L K,SO, 186,04 10,330 4,85v4 33,56 41,82
2%, NaCl + 200 mg/L K,SiO; 186,0% 10,67 4,53 33,36 40,59
2%, NaCl + 400 mg/L K,SiO, 196,4 9,33b 5,46 38,56 44,21
CV% 8,3 12,8 7.2 5,1 58

Ghi chu: Trong cung mot cot, cdc s6 co chir theo sau giong nhau thi khong co swr khic biét & mutc y nghia

0,05 qua phép thir Duncan.

Theo Naz et al. (2015), trong diéu kién tudi nuoc
nhiém min cho cay 6t & hai néng do 60 va 100 mM,
ghi nhan duoc két qua 1a khi ting néng dé mudi, cac
thong s6 sinh truong nhu chiéu cao cay, chiéu dai ré,
s0 14, sinh khdi tuoi va kho ctia cay déu giam. Khi
phun bé sung qua la chit khoang da luong kali &
dang KNO, voi hai néng do 400 va 800 ppm da cho
thdy, tac dung tang cuong cac chi s6 sinh trudng

trong diéu kién binh thuong khong twéi min va co xi
ly man, dac biet 1a KNO, & nong do 800 ppm cho thay
tac dung gidm nhe ro rét hon trong diéu kién stress
NaCl. Két qua nghién cttu nay ciing pht hop véi két
qua nghién ctu cta Akram ef al (2009), nhém
nghién ctru ghi nhan cé sy cai thién sinh truéng cta
cay huong duong khi phun K,SO, va KNO; 1,25%
trén 14 trong diéu kién tuéi muoi NaCl 150 mM. Theo
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Yildirim et al (2009), sy nhiém méan da lam gidm cac
nguodn dinh dudng da lugng va vi luong trong chéi va
ré cay (trtr Na va Cl). Phun phan bon qua 14 & cac
dang KNO;, Mg(NO,),, Ca(NO,), di lam tang ham
luong N, K, Mg, Ca, S va P trong cay & diéu kién
nhiém man; phun phéan dinh duéng qua 14 c6 chira K,
Ca, Mg da lam giam tac dong c6 hai ctia stress man
doi voi sy tang truong ctia cay dau tay va su giam tac
dong nay c6 y nghia qua thong ke.

3.2.2. Anh hudng cua céc chat khoang Ca, Mg, K
va Si dén ham lrong diép luc t0' va prolin trong 14 ca
gai leo ¢ diéu kién nudc tudi nhiém mdn

Két qua & bang 5 cho thdy, khong c6 su khac
biét vé ham luong diép luc t6 a + b & cac nghiém thic
trong thi nghiém qua thong ké. Ham luong diép luc
t6 & cac nghiém thic c6 bé sung dinh duong khoang
trong diéu kién nudc twéi nhiém man twong duwong
voi ham luong diép luc t6 & nghiém thic khong xtt Iy
man (d6i ching) va xtt Iy man 2%, NaCl.

Ham luong prolin trong 14 gitta cac nghiém thirc
trong thi nghiém c6 su khéac biét c6 y nghia thong ke
(Bang 5). Nghiém thtc xtt Iy man 2% NaCl c6 ham
luong prolin (3,17 pg/g) cao hon va khac biét co y
nghia so v6i cac nghiém thirc con lai. Nghiém thirc
doi chimg khong xtt Iy méan ¢6 ham lwong prolin thap
nhat (1,38 pg/g). Ham luong prolin khac biét khong
c6 y nghia thong ké gitra cac nghiém thitc xit ly bé
sung dinh duong khoang, nhung ting so véi doi
chuing.

Nguyén Vin Bo va cong su (2011) da ghi nhan
két qua nghién ctu vé anh hudng cta KNO,,
brassinosteroid va CaO lén sinh truéng cua cay lua
duéi diéu kién tuéi min cho thdy ham luong prolin
trong cay c6 quan hé chat ché véi tinh chong chiu
man. Su anh hudéng cta prolin dén tinh chéng chiu
man va thiéu nuwoc cla cay lua vo cung quan trong.
Su tich lay prolin trong thuc vat bac cao va tich lay
voi s6 luong cao khi phan tng voi cac tac dong phi
sinh hoc khac nhau, prolin nhu chat thdm thau &
dang trung tinh dé lam 6n dinh protein va mang té
bao ciing nhu bao tén ning luong khi thuc vat tiép
xtic voi diéu kién phi sinh hoc. Viéc b sung canxi &
dang CaSO, da giup gia tang su tich lay prolin & cay
lta nhiém man so voi khong bé sung, giup cay duy
tri sinh truéng voi diéu kién bat loi. Theo Yaghubi et
al (2019), cung cap silic cho cay dau tay & dang
K,SiO; trong diéu kién nudc twdi nhiém man co thé
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duoc st dung thuong xuyén dé duy tri tang truéng va
nang suat cay trong diéu kién nhiém man.

Nhu vay, viéc xtt Iy cac chat dinh duong khoang
da c6 anh huéng tot dén cac chi tiéu nghién ctu nhw
chiéu cao cay, s6 nhanh trén cay, dién tich 14, khoi
luong ré va khoi luong kho cuia cay; gitp cho cay ca
gai leo ting kha nang chéng chiu trong diéu kién
nuéc tudi nhiém man 2% NaCl. Viéc bd sung cac
chat dinh duong khoang theo céc liéu liong nhu 600
mg/L CaO, 4 ml/L MgO, 5 mg/L K,SO, va 400
mg/L K,SiO, da giup cay ca gai leo sinh truong va
phat trién tuong duwong véi nhitng cay déi ching
khong tuéi nudc nhiém man.

Béng 5. Anh huéng clia cac chit khoang Ca, Mg, K
va Si @én ham luong diép luc t8 va prolin trong 14 cay
cd gai leo & diéu kién nudc twdi nhiém min

Nghiém thic Ham lwong | Ham
diep luct6 | luong
(a+bh) prolin
(mg/g) | (ng/9
0%0 NaCl (BC) 5,08 1,38¢
2%0 NaCl 4,06° 3,172
2%o NaCl + 600 mg/L CaO 4,58 2,12°
2%0 NaCl + 1.200 mg/L CaO 4,63 2,04
2%0 NaCl + 2 mL/L MgO 4,522 2,67
2%0 NaCl + 4 mL/L MgO 4,68 2,932
2%0 NaCl + 5 mg/L K,SO, 479 2,74%
2%0 NaCl + 10 mg/L K,SO, 4,812 2,95
2%0 NaCl + 200 mg/L K,SiO, 5,12¢ 2,66%
2% NaCl + 400 mg/LK,SiO; | 4,85 2,73
CV% 5,2 6,3

Ghi chii: Trong cing mot cot, cdc so co chir theo
sau giong nhau thi khong co s khidc biét & miic y
nghia 0,05 qua phép thir Duncan.

4. KET LUAN

Su sinh trudng ctia cay ca gai leo da bi giam theo
st ting dan néng d6 mudi tir 2, 4 dén 6% NaCl. Min
c6 thé lam gidm chiéu cao cay, s6 nhanh cap 1, dién
tich 14, khoi luong ré, ham luong diép luc t6 trong 14
va khoi lugng kho cia cay nhung lam gia ting s tich
lity ham luong prolin theo mitc d6 nhiém man.

Trong diéu kién nhiém man 2% NaCl, khi bd
sung nguon dinh duong khoang bao gém CaO,
MgO, K,SO, va K,SiO; da cai thién cac chi tiéu sinh
truong cua cay. Phun 600 mg/L CaO, 4 ml/L MgO, 5
mg/L K,SO, va 400 mg/L K,SiO; thu duoc khoi
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luong kho cua cay cao hon va khac biét c6 y nghia so
voi cay chi xit Iy min 2%, NaCl, khong bé sung dinh
duong khoang. Ham luwong prolin & cay c6 xtt Iy min
2%o NaCl co6 b6 sung dinh duong khoang cao hon so
v6i ham lugng prolin & cay khong xt Iy man.

L0 CAM ON

Nhom tédc gid xin chan thanh cam on Truong Pai
hoc M¢ thanh pho Ho Chi Minh da cung cap kinh
phi cho nghién ciu nay.
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EFFECTS OF Ca, Mg, KAND Si ON GROWTH AND DEVELOPMENT OF Solanum
procumbens Lour UNDER SALT STRESS CONDITION
Bui Thi My Hong, Nguyen Hoang Minh,
Pham Thi Mai Linh, Nguyen Huu Thien
Summary

In present study, the effects of salinity and foliar nutrient application on growth and development of
Solanum procumbens Lour were investigated. The pot experiments were conducted under randomized
complete block design. Growth parameters, chlorophyll, prolin content were identificated in plant grown
under different sodium chloride concentrations (0, 2, 4 and 6%, NaCl). The results showed plant height,
number of first branches, root fresh weight, leaf area, plant dried weight, chlorophyll content decreased
with increasing NaCl concentrations, and reached their lowest at 6% NaCl. Prolin content was significantly
increased with increasing NaCl concentration (2, 4 and 6%.). Foliar nutrient application alleviated
deleterious effects of salinity stress on growth, development. Application of foliar such as 1200 mg/L CaO, 4
mL/L MgO, 5 mg/L K,SO, and 400 mg/L K,SiO,, resulting in increase in plant dry weight at 2%, NaCl
treatment as compared no foliar condition, and no significant differences with the non-salt stress.

Keywords: Ca, K, Mg, salt, Solanum procumbens.
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