KHOA HOC & CONG NGHE

ANH HUGNG CUA SU NHIEM MAN BEN SINH TRUGNG,
PHAT TRIEN CUA MOT SO GIGNG CAI VA BAC TiNH
CUA DAT TRONG DIEU KIEN NHA LUOI

Nguyén Minh Ngoc', Vo Thi Phwong Théo', Nguyén Ngoc Han', Tén Thién Giap',

Pham Ngoc Han', Nguyén Chau Thanh Tung?, Ngé Thuy Diém Trang" "

" Khoa Méi triong va Tai nguyén thién nhién, Pai hoc Can Tho

? Truong Néng nghiép, Dai hoc Can Tho
"Email: ntdtrang@ctu.edu.vn

TOM TAT

Nghién ctru dugc thyc hién nham danh gia anh huong ndng do tudi man (4, 6, 8%o) dén sinh truong cai
be xanh (Brassica juncea), cai ngot (Brassica integrifolia) va sy tich lity min trong dat trong diéu kién
nha ludi. Thi nghiém duoc thuc hién tir thang 10/2025 dén thang 12/2025 trong diéu kién nha ludi.
Cay duogc tudi man theo cac nghiém thirc voi tan suét 2 lén/ngay lién tyc tir giai doan 28 ngay sau khi
gico (NSKG) dén thu hoach (42 NSKG) va nghiém thire d6i chimg duoc tudi nude ngot (0%o). Hai
giong cai deu 1a d6i twgng nghién ciru, khong co giong dbi chimg. Viée so sanh gitra hai giong nham
xac dinh giéng c6 kha nang chiu man tSt hon, lam co s& lwa chon gidng pht hop cho canh tac & ving
chiu anh huéng xam nhdp man. Sy gia ting d0 mdn trong nudc tudi dd lam giam cac chi tiéu sinh
truong nhu: Chiéu cao cay, chiéu dai r&, sb 14 va dién tich 14, vi mirc giam tr 6,5-34,5% va giam
manh nhit & cac nghiém thirc 6-8%o. Khéi lwong tuoi than 14 cua cai xanh va cai ngot khi tudi mén 4,
6,8%0 giam lan luot 14,76; 46,50; 58,07% va 26,06; 37,65; 43,08% so véi cay déi chung khong tudi
min (305,84 va 229,53 g/ciy tuong mg cai xanh va cai ngot). Khdi luong twoi va kho cua ré ciing
giam theo d¢ man, véi muc giam 12,5-31,3% & cai xanh va 13,0-36,2% & cai ngot. Chi s6 kha nang
chiu man (STI) khi tuéi mén 4, 6, 8%o cta cai ngot dat 79,3; 72,4; 61,7% cao hon so voi cai xanh dat
72,9; 53,7; 41,5%. Gia tri ECe va ham lugng Na™ trong dat tang ro rét va pH dét co xu hudéng giam
nhe sau 14 ngay tuéi man. Cu thé, gia tri ECe trong dat tang tir 1,1-1,2 mS/cm 6 nghiém thic khong
twdi man lén 3,2-3,4; 4,3-4,6; 5,1-5,2 mS/cm, twong ing voi cac mirc 4, 6, 8%o, cao hon 2,0 - 4,8 14n so
v6i d6i ching. Dat sau khi twdi man 4%. thudc nhom mdan it va tudi min 6-8%o thudc nhom min trung
binh dén min cao. Ca hai gidng cai c6 kha nang chiu min dén khoang 6%, trong d6 cai ngot thich nghi
va chiu man t&t hon trong diéu kién nhiém min trung binh dén man cao, phu hop véi diéu kién canh

tac tai Pong bang song Ciru Long trong bdi canh xAm nhap mén.

Tw khéa: Cai be xanh, cai ngot, kha nang chiu mdn, twoi nuoc nhiem man.

1. DAT VAN BE

DPong bang song Ciru Long (PBSCL) 1a ving
san xudt nong nghiép trong diém cia Viét Nam,
tuy nhién khu vuc nay dang chiu ap luc ngay
cang gia tang tr xam nhdp man (XNM). Dot
XNM lich st mua khé nam 2019-2020 da anh
huong truc tiép dén 10/13 tinh trong ving voi
1.688 nghin ha, chiém 42,5% dién tich toan vung
[1]. Mic du da trién khai nhidu bién phap thich
g nhu h¢ thong céng ngian man, diéu chinh lich
thoi vu va quan 1y ngudn nudc, vu dong xudn
nidm 2023-2024 van ghi nhan trén 36.000 ha lta
bi anh huong, trong d6 hon 12.000 ha thiét hai
trén 70% [2]. Nhitng s6 liéu nay cho thdy, XNM

khong chi 1a hién tugng cuc doan theo chu ky ma
da tro thanh thach thirc mang tinh lau dai d6i voi
san xuat nong nghiép va sinh ké nguoi dan, déc
biét tai cac ving ven bién. Trong bdi canh do, cac
giai phap cai tao dét truyén théng nhu rira man,
bon voi hodc cay x6i tuy c6 hiéu qua nhat dinh
nhung chi yéu mang tinh ngin han va tiém an
nguy co suy giam ngudn nuée [3]. Do do, xu
huéng chuyén sang cic mé hinh canh tac thich
g bén _ving dang dugc quan tam, bao gom: Sir
dung gidng cay chiu man, didu chinh thoi vu né
mén va chuyén d6i co cau cdy trong sang céc loai
c6 kha nang thich nghi tét hon [4 4]. Cac bién phap
nay khong chi giup giam nhu cau nuéc ngot ma
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con gop phan cai thién cac tinh chat hoa hoc dat
nhu: pH, EC, ty 1¢ hap thu Na', phan trim Na’
trao dbi va ham luong chat huu co [5-6]. XNM
gia tang trong bdi canh bién d6i khi hau (BDKH)
da tdc dong manh me dén canh tac néng nghiép,
anh huong dén hau hét cac qua trinh sinh trudng
va phat trién ctia cdy. Chinh vi thé, viéc tim loai
ciy co kha nang chdng chiu véi diu kién cuc
doan cu thé XNM trong bdi canh BDKH la rat
can thiét.

Hién nay, nghién ctru vé loai cay chiu min
nhiam chuyén d6i co cdu nong nghiép da dugc
nhleu nha khoa hoc quan tim. Mot s gidng cay
trong dugc ghi nhin c6 kha nang chiu man trén
4%o nhu dau nanh, cai be xanh, dau bép [6-8].
Trong nhém cdy ho cai, cai xanh dugc ghi nhan
c6 kha nang thich nghi nhat dinh véi diéu kién
min, dong thoi co thé hip thu Na', qua do gop
phan cai thién tinh chat dat bi nhiém man [6]. Tuy
nhién, cac nghién ctu trudéc day chi tap trung &
mirc d6 man thap va két qua cho thiy, cai be xanh
van duy tri t6t sinh khdi trong diéu kién man 4%o
[7]. Bén canh d6, cai be xanh va cai ngot la
nhing loai rau mau dugc canh tac phd bién nhd
vu diém dé& trong, thoi gian sinh trudéng ngan va
chi phi dau tu thip, mang lai hiéu qua kinh té
tuong ddi cao cho nguoi san xudt. Tuy nhién,
hién nay ndng d6 min trong nudc ngiy cang ting,
gdy tac dong rd rét dén san xuat nong nghiép.
Nghién ctru dugc thuc hién véi cac mic néng do
min cao hon dé xac dinh ngudng chiu min t61 da
ma hai giéng cai c6 kha nang chiu dung, nham ¢6

thém thong tin chi tiét dé lam co s& minh chimg
dé xudt Gmg dung trong san xudt nong nghiép
thich ing véi BDKH. Ddong thoi, gop phan lam rd
anh hudng cua tudi man dén tinh chét dat, tir d6
hd trg xay dung cic bién phap quan 1y va cai tao
dat phu hop. Hudéng nghién ciru nay co y nghia
thyc tién trong viéc phat trién nong nghiép bén
vitng tai cac vung chiu tdc dong cua XNM va
BDKH.

2. PHUONG PHAP NGHIEN CUU

2.1. Chuén bi thi nghiém

Chuan bi dat: Pit thi nghiém dugc thu tir
tﬁng mat (0 - 20 cm) tai khu dit Trai thuc
nghiém, Truong Nong nghiép, Pai hoc Can Tho
13 loai dat sét pha thit. Pit sau khi thu duge tron
déu, dé kho tu nhién trong diéu kién nha ludi,
bam nho loai bo tap chét, ldy mau phan tich cac
chi tiéu hoa hoc dau vao va tién hanh can 10 kg
dét vao cac chiu nhua d3 duge chuén bi. Cho 500
mL nudc séng vao chau khoang 2 tuan (cach 2
ngdy tudi mot 1an) dé lam mém dat va xdi dé tao
do toi xdp cho dat.

Chuin bi nuéc tudi nhiém min: Nude song
dung dé tudi cay dugc thu & kénh tudi Trai thuc
nghiém, Truong Nong nghiép, Pai hoc Can Tho,
duoc trit trong bé composite 1 m® dung cho toan
bd qué trinh thi nghi€ém. Sau d6, pha nudc 6t vdi
nudc song dé dat cac néng d0 nudc tudi man 0, 4,
6, 8%o. Mot s6 dic tinh hoa hoc trong nudc song
va nudc tudi duoc xac dinh 3 ngéy/lén, duoc
trinh bay trong bang 1.

Biang 1. Pic tinh ciia nwée 6t, nwée sdng va nuée twéi pha 6 ndong do min 4, 6 va 8%o

D?%ril)én pH EC (mS/cm) | TDS (mg/L) | Na'(mg/L) | K'(mg/L)
Nudc 6t (%o) 90 8.4 155 78 2.700 1.300
0 0 7,13£0,24 | 0,41+0,01 210+0,01 42,3+£3,53 17,3£1,89
4 4 7,82 0,08 6,53+0,12 3.190+0,17 | 1.176+0,04 | 42,67+0,01
6 6 8,07+0,08 | 9,57+0,19 4.330+0,11 | 2.009+£22,89 | 67,83+1,72
8 8 8,2+0,09 12,67+0,3 5.730+0,13 | 2.515+27,39 | 83,83+5,78

Ghi chii: 86 liéu duoc trinh bay dwoi dang trung binh + dj léch chuan (standard deviation; n=06).

Chuan bi gidng: Hai gidng cai thi nghiém 13
cai be xanh m& Takumi 26 va cai ngot TLP 198
(Cong ty TNHH Hat giéng Tan Loc Phat) duoc
mua tai cira hang vat tu néng nghiép. Cai be xanh
¢6 dic diém sinh truong nhanh, 1a 16n, mau xanh

sang va cho sinh khéi cao; trong khi cai ngot c6 14
nhé hon, mém, mau xanh dam va thoi gian sinh
truong ngin. Ca hai gidng déu thudc ho
Brassicaceae, 1a nhom rau an la ngan ngay (35-45
ngdy), dé canh tac, thich nghi tot v&i didu kién
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khi hau nhiét doi va dugc trong phd bién va co
gia tri kinh té cho nong dan. Hai giéng dugc lya
chon nhim so sanh su khac biét vé sinh trudng
dudi cac diéu kién twdi min khac nhau. Trong
nghién ctru nay, khoéng c6 gibng d6i chung;
nghiém thirc ddi chimg 1a tudi nudc ngot (0%o)
cua timg gidng dé danh gia anh huong cua cac
nghiém thirc man.

2.2. Bé tri thi nghiém

Thi nghiém 2 nhan t6 dugc b tri theo kiéu
hoan toan ngau nhién véi 4 1an lap lai trong diéu
kién nha ludi (Hinh 1) tir thang 10-12/2025. Nhan
t6 1 14 mirc man trong nude tudi bao gdm 3 mirc
ndng do man: 4, 6, 8%o va nghiém thirc d6i chimg
khong tudi man. Cac muc man 0, 4, 6, 8%o0 duoc
lwa chon dua trén két qua nghién ciu cua Lé
Ngoc Phuong va cs (2018) [6], Nguyén Thi Ngoc
Diéu va cs (2022) [7], cho thdy cai xanh van sinh
truong tot & 4 va 6%o; mirc 8%o dwgc bd sung
nhiam khao st ngudng chiu min cin bién trong
didu kién xam nhdp man thyc té. Nhan t6 2 1a
gidng cai be xanh (Brassica juncea), cai ngot
(Brassica integrifolia) va khong cdy, tong cong
¢6 12 nghiém thirc x 4 1an 13p lai twong tng co 48
chau thi nghi¢m.

Trude khi gieo hat thuc hién bon lot, sau dé
hat giéng dugce tron véi thude trir kién, gieo truc
tiép vao chau theo héc, mdi hoc 1 hat, gieo 10
héc. Tudi am déat sau khi gieo va rai 16p tro trau
moéng phu hat. Dén 14 NSKG tia cdy (quan st sb
14 trén cdy), hoac tia cay khi cay dugc 2-3 14 that
dé cay cach cdy véi khoang cach 10-12 cm twong
ung 2 cay/chau [9] (Hinh 1).

Qudn ly nudc tuoi:

- Giai doan gieo hat: Tugi 4m cho cdy 2 lan
trong ngay budi sang va chiéu mat.

- Giai doan cay con: Tuéi nudc cho ciy 2 lan
trong ngay budi sang va chiéu mat.

- Giai doan 28 NSKG xur Iy man [10]: Tién
hanh xtr ly man trong vong 14 ngay.

Giai doan twéi mén: Tién hanh xir Iy man tai
thoi diém cay 28 NSKG, sau khi da ghi nhén cac
chi tiéu sinh hoc trén cdy. Tudi déu dung dich
nudc mudi da pha vao xung quanh goc cua cay
cai, tudi vao budi sang som va chiéu mat [6].
Tién hanh tudi mian trong vong 14 ngay lién tuc.
Sau d6 tudi nudc ngot dén khi thu hoach. Tong
luong nudc tudi ngot 1a 5,55 L/chau va lugng

nudc tedi man la 15,4 L/chau (twong ung 1,1
L/chau/ngay) cho cac nghi€ém thirc tudi man
(Hinh 1). Riéng nghiém thirc khong tudi man thi
duoc twdi 15,4 L nude song cho mdi chau.

K¥ thuét bon phan duwoc ap dung theo hudng
dan VietGAP trong canh tic cdy cai. Luong bon
16t 1a 75 g phan bo, 0,65 g DAP, 0,175 KCI; bon
thic 1an 1 13 0,30 g uré va 0,105 g KCI; bon thuc
lan 2 1a 0,06 g uré va 0,07 g KCI cho 10 kg
dat/chau (Hinh 1). Tat ca luong phan dugc hoa tan
trong nudc va tudi vao dit nham ting kha ning
phan bd déu va hiéu qua héap thu cta ciy trong.

2 nhan 4, 4 1an 13p lai
Cai be xanh
va cai ngot

. BG tri hoan toan ngiu nhién (CRD)
0,4, 6 va 8%
0,06 gUre
0,07 gKCI
75 g phanto 030guUre s
055 g DAP Saeolle 0105 gKCI
0,175 g KCI hat gidng/cha

9??%%

Bon Iét, Enlﬁ! healn

gleo hat { $ i thic lan 2 1
Tengayo-3t 143 nsko 14.27 NSKG S e

Twéi ngot 5,55 Lichau

“Twoi man 15,4 Lichau

Hinh 1. M6 phéng thi nghiém va khu thi

nghiém tai nha ludi

2.3. Phuong phap thu va phan tich miu

Cac chi tiéu sinh truong va sinh khdi cay bao
gdm: Chiéu cao cdy, sb 14, dién tich 14 (cm?/14),
duoc xac dinh & thoi diém 14, 28, 42 NSKG;
chiéu dai ré, khdi luong tuoi than 14 va ré (g/cay)
dugc xac dinh khi thu hoach (42 NSKG). Chiéu
cao cdy va chiéu dai r& duoc do truc tiép bang
thudc; sb 14 duoc xac dinh bang phuwong phéap
dém; dién tich 14 dugc xdc dinh & 14 thir 3 tinh tir
trén xubng bang tmg dung “Easy Leaf Area”.
Khdi lugng tuoi than 14 va ré dugc xac dinh bang
phuong phap can ngay sau khi thu mau.

Mau dat dugc thu trude khi bo tri thi nghiém
(d4u vao) va sau khi thu hoach. Pat dugc phoi
khé tuy nhién trong nha ludi, sau do nghién qua
ray 0,5 mm. Céc chi tiéu: pHe, ECe, Na" hoa tan
va K" hoa tan dugc xac dinh bang phuong phap
trich bdo hoa [11], do bang may cam tay chuyén
dung Hanna HI99301 (Rumani) va but do Horiba
Na-11, K-11.

2.4. Phwong phap xir 1y s6 liéu

Sb liéu dugc tong hop, tinh toan bang phan
mém Microsoft Excel 2013. Sir dung phin mém
théng ké Statgraphic Centurion XV (StatPoint,
Inc., Hoa Ky) dé phan tich phuong sai mot nhan
t6 (One-way ANOVA). So sanh néng do tudi
man dua vao kiém dinh Tukey ¢ muc 5%.
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D6 man trong dét dugc tinh toan theo cong
thirc ctia Jackson (1978) [12]:

b6 mén (%) = 0,64 x EC (dS/m).

Chi s6 kha nang chiu man (STI) duoc tinh toan
theo cong thirc cua Turk va Eser (2016) [13]:

STI% = (TDWg,/TDW,) X 100.

Trong d6: TDWs, 1a tong khoi luong kho &
nghiém thirc d6i chimg (S,); TWDsy la tong khoi
luong kho ¢ nong d§ man Sy.

8. KET QUA VA THAO LUAN

3.1. Anh huéng cua noéng d twéi min dén
sinh truéng cia hai giong cai

[ Cii xanh

B Ciii ngot

4 6 8
Ning d ti min (%)
14NSKG

Néng d tuiri mdn (%)
28 NSKG

N 8 i mn (%)

Hinh 2. Dién bién chiéu cao cy ciia hai gidng
cai & cac ndng do twdi miin tai 14, 28 NSKG va
thu hoach (42 NSKG) trong diéu kién nha lwéi

Ghi chu: Ki hiéu a, b, ¢ khdc nhau thi khac
biét ¢é y nghia thong ké giita cdc mikc nong do
man trong cung mot loai cdy, dwa vao kiém dinh
Tukey HSD 5%.

O giai doan tudi ngot (0-28 NSKG), chiéu
cao ciy cuia cai xanh va cai ngot ting dan theo
thoi gian sinh truéng va khong cé sy khac nhau
gita cac nghiém thtc twéi man (Hinh 2). Tuy
nhién, khi budc vao giai doan tudi man (42
NSKG), chiéu cao cdy cua hai giéng c6 xu huéng
giam 13 rét khi ndng do man trong nude tudi cang
tang (p<0,05; Hinh 2). Cu thé, chidu cao cy cai
xanh & cac nghi€m thirc tuéi man 4, 6, 8%o dat
lan luot 1a 41,80; 37,06; 30,53 cm, giam lan lugt
10,4; 20,5; 34,5% so v&i nghiém thuce khong tudi
man (46,63 cm) va & cai ngot lan luot 13 41,6;
36,9; 32,9 cm, giam 11,2-29,9% so vdi nghiém
thirc khong tudi man (46,88 cm), cho théy man
gy e ché chiéu cao cay. Méi trudng c6 do man
cao lam tc ché qua trinh hinh thanh hinh thai
thuc vat, thé hién qua chiéu cao cay bi han ché
[14]. Két qua nghién ctru cua Ghuge va cs (2011)
[15] cho thay, khi nong d6 NaCl tang tir 50-200
mmol/L (khoang 2,9-11,7%o), hai giong céai be
xanh Varuna va TM2 déu bi giam dang ké chiéu

cao than, chiéu dai ré va ham luong nuéc twong
doi trong mo thyce vat.

©—= Cii xanh mm Cii ngot

3s

28

Chidu dii ré (cm)
]

X

N

o 4 3 8
Ning dd cuwdi min (%)

Hinh 3. Chiéu dai ré thoi diém thu hoach ciaa
hai gidng cai ¢ cac ndng dd twéi min tai thoi
diém thu hoach (42 NSKG) trong diéu kién
nha luéi

Chiéu dai ré cia hai gidng cii chua bi anh
huéng boi ndng d6 man trong nude tudi (p>0,05;
Hinh 3). Chiéu dai ré ciia cai xanh va cai ngot cay
khong tuéi man la 23,21 va 30,08 cm, & cac
nghiém thirc twdi man 4, 6, 8%o dat lan luot 19,4;
23,5; 21,7 va 22,3; 20,4; 23,5 cm, giam 6,5-16,6
va 21,8-32,4% so vo6i nghiém thirc khong tudi
man. Két qua nay cho thiy, mic du cdy van cé
kha niang chiu min & mic twong ddi cao, nhung
khi nong d6 man ting dan, sinh truéng chiéu cao
cdy, chiéu dai ré d bat dau c6 xu hudng bi trc ché
do anh huong cua cing thang man 1én qua trinh
hap thu nudc va dinh dudng.

=1 Ciii xanh

B G ngot

12

6 1 (I/ciy)

9
6
3

0
500

= 400
B
2300

200

Z 100

(]
[0 4 6 8 0 4 6 8
Nbng g st man (%) Nong g st man (%)

14 NSKG 28 NSKG

Twéi ngot

Hinh 4. Dlen bién s6 14 (A) va dién tich la (B)
ciia hai giéng cai & cAc mirc nong dd twdi min
tai 14, 28 NSKG va thu hoach (42 NSKG)
trong diéu kién nha ludi

Ghi chu: Ki hiéu a, b, ¢ khac nhau thi khac
biét ¢6 ¥ nghia thong ké giita cdc mirc nong dé
man trong cung mot loai cdy, dwa vao kiém dinh
Tukey HSD 5%.

Min lam giam dang ké s6 14 ctia hai gidng cai
(p<0,05; Hinh 4A). O giai doan tudi ngot (14-28
NSKG), s6 14 phat trién twong ddi on dinh, trung
binh hai gidng cai dat 8-9 1a/cdy. Sau khi tudi
min 14 ngay lién tuc (42 NSKG), sé 1a cia hai
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gidng cai c6 xu hudéng giam cang nhiéu khi ndng
dd tudi man cang cao. Cu thé, sb 14 cua cai xanh
cac néng dd man 4, 6, 8% 1a 10, 9, 8 14/cay va cai
ngot & cac mirc né)ng d6 man tuong tng l1a 11, 10,
9 la/cay, giam lan luot 15,4; 29.2; 32.5% (cai
xanh) va 16,2; 22.9; 25,8% (cai ngot) so voi
nghiém thtc khong tudi man (12 va 13 la/cay).
Theo Romero-Aranda va cs (2001) [16], d0 man
gdy suy giam dang ké céc chi tiéu sinh truong cua
cdy, bao gdm khdi lugng kho, chidu cao va s 14,
ngay ca khi cdy chi chiu tac dong & nong do NaCl
35 mM. Két qua nghién ctru hién tai twong dong
v6i két qua nghién ciru cua Nguyén Thi Ngoc
Diéu va cs (2022) [7], theo d6 s6 1a cua cai xanh
giam 16,7% khi tudi mén 4%eo.

Tu0’ng tur s 14, dién tich 14 cua hai gidng cai
cing giam khi d0 mdn trong nudc tudi tang
(p<0,05; Hinh 4B). O thoi dlem tudi ngot (14-28
NSKG), phién 1a cua hai giéng cai phat trién
manh mé vdéi dién tich 14 md rong lién tuc, cho
thiy qua trinh giin no té bao dién ra binh thuong
va khong bi e ché boi cac tac nhan tham thau.
Trang thai sinh ly thudn lgi nay dam bao kha
nang tiép nhan anh sang va trao d6i khi higu qua,
tao diéu kién 1y tuong cho viéc chuyén hoa ning
luong va tich lily sinh khéi tot hon. Tuy nhién,
khi chuyén sang giai doan twéi man (28-42
NSKG), hai giéng cai d6i mat voi cing thang
man lam giam dang ké dién tich 1a. Cu thé, dién
tich 1a cua cai xanh va céai ngot ¢ cac nghiém thuc
twdi man dat 278,8-354,9 va 221,8-275.4 cm?/14,
giam tr 13,3-31,8% va 12,2-29,3% so v6i nghiém
thirc khong tudi man (409,1 va 313,6 cm2/1a) Su
gia ting nong do mian trong nudc tudi dan dén su
tich Iy cac ion Na™ va Cl~ trong mo cdy, gay r6i
loan can bang ndi mdi té bao va trc che qua trinh
gidn no cua 14 [17]. Méi truong c6 ndng do mudi
cao giy trc ché dang ké qua trinh hinh thanh hinh
thai cua thyc vat va kim hdm mo rong dién tich 1a
[14]. Cang thang do mubi e ché su kéo dai cua
1a va than chinh, dan dén chi s6 dién tich 14 giam
va cdy yéu, sinh truong cham [18].

3.2. Anh hwéng cua ndng dd twéi min dén
khdi lu’(rng ciia hai gidng cai

Khéi luong twoi than 14 cia cai xanh va cai
ngot giam rd rét khi nong do tuwéi min ting
(p<0,05; Hinh 5A). Cu thé, & nghiém thuc khong
twdi man, khéi luong tuoi than 14 cia cai xanh va
cai ngot dat gid tri cao nhit (305,84 va 229,53

g/cdy), giam xubng con khoang 260,7 va 169,71
g/cdy & mic 4% va tiép tuc giam con khoang
128,24 - 163,63 va 130,66-169,71 g/cay & cac
mirc 6 va 8%o. So véi dbi chimg, khdi lwong tuoi
than 14 khi tudi man 4, 6, 8% gidm 14,76; 46,50;
58,07% (cai xanh) va 26,06; 37,65; 43,08% (cai
ngot), cho thdy khi d6 min vuot ngudng trung
binh, kha ning tich liy sinh khéi twoi cua cdy bi
suy giam manh. Nghién ctru ciia Chartzoulakis va
Klapaki (2000) [19] trén cy rau da ghi nhan khdi
lwong tuoi giam tuyén tinh theo d6 man cua nudc
tu6i do su han ché tich liy mé non. Tuong tu, két
qua nghién ctru cua Qadir va cs (2003) [20] cho
thdy, & nhom Brassica ¢ sinh khdi tuoi giam r&
rét khi EC vuot qua ngudng chiu dung cua tung
gidng. Nghién ctru ciia Negrdo va cs (2017) [21]
nhin manh su suy giam sinh khdi twoi 1a hé qua
ctia qué trinh diéu chinh ting truéng nham thich
nghi v&i moi truong bét lgi. Sy giam khéi luong
tuoi than 14 duoc ghi nhan trong thi nghiém
khong chi phan anh tic dong truc tiép ctia min
dén kha nang hat nuée va quang hop, ma con cho
thdy co ché thich nghi sinh Iy ciia cdy khi phai
phan b6 lai ngudn luc dé ton tai trong diéu kién
cing thang man.

Chi c6 d0 man 8%o ciia nudc twdi lam giam
khdi lwong twoi r& cta cai ngot (p<0,05; Hinh
5B). Piéu nay cho thiy, hé ré cua cai ngot nhay
cam hon cai xanh trong diéu kién man, tuy ciy
van c6 kha nang thich nghi va duy tri khdi luong
tuoi ré trong diéu kién mén thip dén trung binh,
nhung ¢ noéng do mubi cao 8% da bat dau gay e
ché su phat trién cua ré. Sy suy giam nay co thé
do 4p suat thim thau cua dung dich dat ting va sy
tich lily ion Na* trong ving r& 1am han ché kha
nang hut nudc va dinh dudng cua cay [22].

Tuong tw, khdi lwong twoi than 1a, do min
nudce tudi cing lam giam khéi lwong kho than 14
cua ca hai giong cai (p<0,05; Hinh 5C), nhung
khong anh huong dén khdi lugng kho 1é (p>0,05;
Hinh 5D). Cai xanh va cai ngot khi khong tudi
min c6 khdi lugng kho than 1a dat 13,31 va 10,19
g/cdy; nhung khi tudi man 4, 6, 8%o cai xanh co
khdi lugng kho than 14 9,60; 7,00; 5,34 g/cay, cai
ngot dat 8,19; 7,56; 6,17g/cdy;, giam 27,82-
59,85% va 19,63-39,45% so voi cay ddi chung.
Su suy giam nay phan anh truc tiép kha ning tich
lity vat chét hitu co va hiéu qua dong héa carbon
bi han ché duéi diéu kién cang thing man, phu
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hop véi cac bao cdo cho thdy, sinh khdi kho phan
trén mat dat giam theo murc ting o man do giam
quang hop va hiéu qua st dung dong hoa [22]. O
cay ho Cai, sinh khdi kho than 1a chi tiéu nhay
cam voi d0 man va phuy thudc dac tinh giéng [23],
ddng thoi phan anh tac dong lau dai cua mian 1én
can bang trao ddi chat va tich liy carbon [24].
Két qua thi nghiém cho théy, cai xanh suy giam
sinh khdi than 14 manh hon khi d¢ man ting tir
6%o 1én 8%o, trong khi cai ngot van duy tri khoi
luong kho cao hon, cho thdy kha ning thich nghi
t6t hon trong diéu kién man trung binh dén cao.

B Cii ngot

8

‘rong hwgng twoi thiln 1§ (g/cly)
Trong hryng tuoi ré (g/ciy)
H

e =

Trong luyng khé thin i (g/ciy) T

0

Hinh 5. Khdi lrong twoi than 14 (A), ré (B) va
khoi lwong khé thén 14 (C), ré (D) thoi diém
thu hoach (42 NSKG) ciia hai gidng caii & cac
ndng d twéi min trong diéu kién nha ludi
Ghi chu: Ki hiéu a, b, ¢ khdc nhau thi khac
biét ¢6 ¥ nghia thong ké giita cdc mikc nong do
man trong cung mot loai cdy, dwa vao kiém dinh
Tukey HSD 5%.

3.3. Khi ning chiu min cia hai gidng cai

Chi s6 kha niang chiu man (STI) cia ca hai
gidng cai giam dan khi nong do tudi min ting
(Bang 2); tuy nhién van duy tri & mtrc >50% & do
min 6%o. Cu thé, & nghiém thirc 4%o, STI cua cai
xanh va céai ngot lan luot dat 72,9 va 79,3%; khi
tang 1&én 6%o, STI 53,78% (cai xanh) va 72,4%
(cai ngot), cho thiy ca hai gidng van duy tri trén
50% kha nang tich liy sinh khéi so véi dbi
ching. Piéu nay cho théy, ca hai giéng cai déu co
kha nang chiu man & muc 6%o, trong d6 cai ngot
thé hién kha ning thich nghi t5t hon. Tuy nhién, &
muc 8%o, STI gidm manh, dac bi€t ¢ cai xanh
(41,5+7,6%), phan anh ngudng chiu man bat dau
bi vuot qua va sinh trudng bi tc ché 15 rét. Qua
d6 cho thiy, cai ngot thich nghi tot hon véi diéu
kién man trung binh dén man cao, trong khi cai
xanh c6 xu hudng bi anh hudéng sém hon khi
ndng d6 man ting.

Bang 2. Chi s6 kha niing chiu min (STI) ciia
hai giong cai trong trong di€u kién nha luwéi

. Nong do tudi man (%o)
Giong cai
4 6 8
Caéi xanh | 72,9+11,9 | 53,743,8 | 41,5£7,6
Caingot | 79,3458 | 72,4+7,7 | 61,749.,3

34. Anh hwéng cia n?)ng dd twéi min dén
mot so dac tinh héa hoc dat

Bang 3. Mot s6 dic tinh hoa hoc dit va phan loai dit min trong dat diu vao va thu hoach
trong dieu kién nha ludi

Giéng | NOngdo ECe . . D6 min Phan loai
céig mg?((’;m) pHe (mS/cm) Na' (g/kg) K (g/ke) (%o) dat man
Pau vao
| | 58+0,3 | 1,620,1 | 0,065+0,02 | 0,007+0,002 | 1,0+0,12 | Khong min
Thu hoach
0 5,140,2 | 1,8"+0,1 | 0,196°+0,04 | 0,019**+0,001 | 1,1°°+0,04 | Khong man
Khong 4 52°40,1 | 4,6°+0,1 | 0,520°°+0,03 | 0,024**+0,001 | 2,9°*+0,08 | Min trung binh
cay 6 4,9**40,1 | 6,9"%+0,1 | 1,173"*+0,06 | 0,026*°+0,005 | 4,4°®+0,04 | Min trung binh
8 4,8°+0,1 | 8.8*'+0,0 | 2,505*+0,04 | 0,023**+£0,010 | 5,6**+0,03 Min cao
0 53"+0.1 | 1,7%+02 | 0,263*+0,01 | 0,005°+£0,000 | 1,1*+0,14 | Khéng min
Cai 4 4,8°5+0,1 | 53%+0,4 | 0,796**+0,05 | 0,007°°+0,001 | 3,3**+0,22 | Main trung binh
xanh 6 4,7°+0,1 | 6,7°°+£0,2 | 1,011"°+0,04 | 0,011°"+0,001 | 4,3°°+0,16 | Min trung binh
8 48402 | 7,9°°+0,3 | 2,569*°+0,11 | 0,017**+0,000 | 5,1°°+0,24 | Man trung binh
Cai 0 5240,1 | 1,8%440,2 | 0,211°%+£0,02 | 0,006°+0,001 | 1,2%+0,13 Khong min
ngot 4 4,9°5+0,1 | 4,9°P+0,2 | 0,713°*+0,08 | 0,009°®+0,000 | 3,2°*+0,10 | Min trung binh
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6 4,8%+0,1 | 7,2%+0,2

0,936"+0,06

0,015°+0,001 | 4,6**+0,12 | Man trung binh

8 47°4402 | 8,1°+£0,2

2,044°%+0,28

0,027°440,004 | 5,2*+0,10 Min cao

Ghi chu: So liéu dwoc trinh bay duéi dang trung binh £ dg léch chudn (Standard deviation; n=4).
Trong cung gzong cdi ¢o cdc ki tw a, b, ¢, d khdc nhau chi sy khdc nhau giita cac nong dg twdi man;
trong ciing nong dg cé cdc ki tw A, B, C khdc nhau chi si khdc nhau giita cdc giong cdi dwa vio kiém

dinh Tukey HSD 5%.

Sau khi twéi man 14 ngay lién tuc, pHe dat
dao dong trong khoang 4,7-5,2 va c6 xu hudng
giam so véi dau vao (pHe=5,8) (p<0,05; Bang 3).
Gid tri pHe giam do sy gia ting d0 man trong dung
dich dat c6 thé thac ddy qua trinh trao dbi cation
giita Na* trong dung dich va cac cation hip phu
trén bé mat keo dat. Khi Na* ting l1én va dan
chiém wu thé trong dung dich dat, mot phﬁn cac
ion H* va AP ¢6 thé dugc giai phong tir bé mat
keo vao dung dich dét, lam ting ndng do proton va
din dén xu huéng giam nhe pH. Qué trinh nay
thuong xay ra trong giai doan dau ciia qua trinh
man hoa, khi cic ion hoa tan bat dau thay doi trang
thai can bang trong hé keo dat, dung dich dat [25].
Ngoai ra, méi trudng médn con co thé anh huong
dén can bang ciia hé cacbonat bicacbonat trong
dung dich dat. Su thay dbi ndng do ion va ap sut
thim thau co thé 1am bién dong trang thai hoa tan
CO- trong dt, tir 46 anh huéng dén qua trinh hinh
thanh va phan ly cua H,CO3, gop phan lam ting
nhe tinh axit cta dung dich dét [26].

Nguoce lai véi pH, sau 14 ngay tudi man, gia
tri ECe trong dat déu ting va cao hon trong dét
dau vao (p<0,05; Bang 3), cho thay mirc o bd
sung mudi dd 1am thay d6i ddng ké moi truong
hoa hoc cua dat. So véi gia tri ECe ban dau (1,6
mS/cm) thudéc nhém dat khong man, khi tudi
nudc man 4%o, ECe trong dét tang 1én 4,5-6,0
mS/cm (ting 2,8 1an) va thudc nhom dit min
trung binh. Khi tdng mirc mén 1én 8%., ECe dat
7,9 mS/cm (thuéc nhom dat man trung binh) &
cac nghiém thtc trong cai xanh va 8,1 mS/m
(min cao) O dat tréng cai ngot va thap hon
nghiém thirc khong trdng ciy (8,8 mS/cm; man
cao). Sy gia tang nay phan anh tryc tlep ban chit
cua chi tiéu ECe, von ti 1€ thuan véi tong luong
mudi hoa tan va ap suat tham thu cia dung dich
dat [27]. Khi NaCl hoa tan, cac ion Na* va Cl°
lam ting mat d6 dién ly trong dung dich dat, tir
d6 lam ting kha ning dan dién co sé do ludng
cua ECe [26]. Su gia tang ECe keo theo su gia
tang ap suat tham thau cia dung dich dat va can

tr& kha nang hit nudc cua ré, giy nén cang thang
tham thu khi gia tri ECe vuot 4 dS/m [22]. Gia
tri ECe cao khong chi anh huong dén can bing
nude, tich liy Na* va C1~ ma con c6 thé gay mat
can bang dinh dudng do canh tranh hép thu véi cac
cation thiét yéu nhu K~ va Ca?*, 1am giam hiéu qua
sinh 1y cta cay trong [28]. O cac nghiém thirc c6
cay, ECe c6 xu hudng cao hon so véi nghi€m thic
khong cay khi twéi man 4 va 6%o, c6 thé do qua
trinh hat nuée chon loc cua ré lam ¢6 dic mudi
twong d6i trong dung dich dat, dic biét trong didu
kién hé théng kin cta thi nghi¢m chau [22]. Tém
lai, chi trong 14 ngdy tu6i man, dit da chuyén tir
trang thai khong min sang min trung binh dén mén
cao (Bang 3), phan anh téc d6 man hoa nhanh va
tao nén tang giai thich cho sy suy giam sinh truéng
cua cai xanh va cai ngot ¢ hinh 5.

Ham luong Na* trong dét ting rd rét khi ting
murc néng do tudi man (p<0,05; Bang 3). Cu thé,
0 nghiém thuc khong tudi man (0%o), ham lugong
Na* duy tri & muc thp, tuy nhién khi ting nong
do 1én 4%o, ham lugng Na™ dat 0,796 va 0,713
g/kg, tuong Gng cai xanh va cai ngot; tang 3,1-3,6
lan so véi khong tudi man va cao hon 1,3-1,5 lan
so voi nghiém thire khong trong cay (0,520 g/kg).
Khi ting ndng d6 man 1én 6-8%o, ham lwong Na*
dat 1an luot 1,011-2,569 va 0,936-2,044 g/kg,
twong Ung cai xanh va cai ngot cao hon 1,0-2,2
1an so véi nghiém thirc khong cdy va 9,0-11,8 lan
so voi nghiém thire khong tudi mén, cho thiy su
tich lity Na' dién ra nhanh chi sau 14 ngay tudi
min. Theo cac nghién ctru vé dong thai ion trong
d4t man, khi NaCl duoc bd sung lién tuc, Na“®
khong chi ton tai & dang hoa tan ma con tham gia
manh vao qua trinh trao ddi cation, 1am thay doi
ty 16 thanh phén ion trong hé dat [29]. O cac loai
nhay cam nhu rau ho Cai, ndng d6 Na* cao giy
ra nhiéu hau qua nghiém trong. Na® tich tu trong
14 c6 thé e ché quang hop bang cach lam ton
thwong bd may quang hop néu ion khong duogc
phan bb dung vao khong bao, dan dén giam tong
hop diép luc td, suy giam hiéu suit quang hop va
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giam san xudt carbohydrate, giam khdi lwong
phan than 14 bén trén [30], thé hién qua khdi
luong than 14 hai giéng cai giam déng ké khi ting
ndng do twdi man (Hinh 5).

Ham luong K trong dét c6 xu hudng ting so
voi dau vao, ngoai trir nghiém thic 0 va 4%o0 & 2
gidng cai. D6 min trong nudc tudi lam ting ham
lwong K trong dat va dat gia tri cao nhat & mirc
man 8%o, dac bi€t & cac nghi€m thic cod tréng cai
(Bang 3). Ham lugng K & nghiém thic khong
cay dao dong 0,019-0,026 g/kg, cao hon so voi
nghiém thirc ¢6 cdy va it bién dong hon do khong
dién ra qua trinh hip thu va thoat hoi nudc, tir d6
han ché sy dich chuyén va bién dong ion trong h¢
dat. Mic du Na* ¢6 tinh d6i khang voi K™ tai vi
tri van chuyén & mang t& bao ré, nhidu nghién
ctru cho thay, thyc vat c¢6 thé diéu chinh co ché
van chuyén dé duy tri hodc ting tich liy K noi
bao khi chiu cang thing man [22]. Viéc duy tri
K 1a yéu t6 then chét cho hoat hoa enzyme, tong
hop protein va 6n dinh dién thé mang. O cay ho
Cai, kha ning duy tri ty 16 K’/Na™ 1a co ché thich
nghi quan trong khi d6 man vuot 1,8-2,8 dS/m
[31]. Tuy nhién, viéc K ting khong dong nghia
cai thién sinh truéng, do Na' cling ting manh lam
giam ty 16 K'/Na®, gay rdi loan can bang ion va
anh huong tiéu cuc dén quang hop, trao doi chat
va tich lity sinh khéi.

4. KET LUAN VA KIEN NGHI

Khéi luong twoi than 14 cia cai xanh va cai
ngot khi tudi man 4, 6, 8%o giam lan luot 14,76;
46,50; 58,07% va 26,06; 37,65; 43,08% so véi
cay d6i chimg khong tudi méan (305,84 va 229,53
g/cay tuong Ung cai xanh va cai ngot). Ca hai
gidng cai ¢6 kha nang chiu médn trong nudce tudi
dén mirc 6%o, trong do cai ngot thé hién thich
nghi va chiu man tot hon trong diéu kién nhiém
min trung binh dén man cao (8%o).

Tudi nude nhiém mén lam ting dang ké su tich
liy mudi trong dit. Gia tri ECe tang tir 1,1-1,2
mS/cm ¢ d6i chimg 1én 3,2-5,2 mS/cm tai cac
nghiém thirc tudi man 4 - 8%o (cao gap 2,0-4,8 1an),
twong tmg voi mirc médn trung binh dén mén cao.

Trong diéu kién canh tac & nhitng khu vyc bi
anh hudng cia xdm nhap min, khuyén nghi sir
dung nudc tudi c6 dd man <6%o; truwong hop 6-
8%o can ap dung cac bién phap quan 1y min phu
hop; khi nhiém min >8%., khong dugc khuyén

khich str dung tudi cho cai be xanh va cai ngot do
anh huong bat lgi 10 rét dén sinh trudng va nang
suat cay.
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EFFECT OF SALINITY ON THE GROWTH AND DEVELOPMENT OF MUSTARD
VARIETIES AND SOIL PROPERTIES UNDER NETHOUSE CONDITIONS
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Abstract

The study was conducted to evaluate the effects of saline irrigation concentrations (4, 6, 8%o) on the
growth of mustard greens (Brassica juncea) and leaf mustard (Brassica integrifolia) and accumulation of
salinity in soil under nethouse conditions. The experiment was conducted from October to December
2025 under nethouse conditions. The plants were irrigated with saline water at twice daily from 28 days
after sowing (DAS) until harvest (42 DAS), while the control treatment received fresh water (0%o). Two
mustard varieties were studied with no control variety. The comparison between the two varieties aimed
to identify the one with superior salt tolerance, serving as a basis for selecting suitable variety for
cultivation in areas affected by saltwater intrusion. The increase in salinity in irrigation water reduced
growth parameters such as plant height, root length, number of leaves, and leaf area, with reductions
ranging from 6.5-34.5% and the most significant reductions were observed in the treatments with salinity
levels of 6-8%o. The fresh weight of shoots of mustard greens and leaf mustard irrigated with salinity of
4, 6, 8%o decreased by 14.76, 46.50, 58.07% and 26.06, 37.65, 43.08%, respectively, compared to the
control plants not irrigated with salinity (305.84 and 229.53 g/plant for mustard greens and leaf mustard,
respectively). The fresh and dry weight of roots also decreased with salinity, with a reduction of 12.5-
31.3% in mustard greens and 13.0-36.2% in leaf mustard. The salt tolerance index (STI) values of leaf
mustard at salinity levels of 4, 6, 8%o were 79.3, 72.4, 61.7%, respectively, which were higher than those
of mustard greens at 72.9, 53.7, 41.5%, respectively. The ECe value and Na™ content in the soil increased
significantly while soil pH tended to decrease slightly after 14 days of salinity irrigation. Specifically, the
ECe value in the soil increased from 1.1-1.2 mS/cm in the non-salinity irrigation treatment to 3.2-3.4,
4.3-4.6 and 5.1-5.2 mS/cm at salinity levels of 4, 6, 8%, respectively, which was 2.0-4.8 times higher
than the control. Soil irrigated with a salinity of 4%o belonged to the low-salinity group, while that with a
salinity of 6-8%o belonged to the medium to high-salinity group. Both mustard varieties had a salinity
tolerance of up to approximately 6%o, in which leaf mustard adapted and tolerated salinity better in
moderate to high salinity conditions, making it suitable for cultivation in the Mekong Delta in the context
of saltwater intrusion.

Keywords: Brassica juncea, Brassica integrifolia, salt-tolerance, irrigation with saline water.
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