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TOM TAT

Cay rau cai xanh (Brassica juncea L. Czern) thudc ho thap tw, dwoc str dung rong rai va chiém vj tri quan trong
trong san xuét rau tai cac dia phwong. Tuy nhién, han han cé anh huwéng rat Ién dén qua trinh sinh trwéng va phat
trién cla cay rau cai xanh. Nghién ctru nay dwgc thwc hién nhdm danh gia vai trd cGa polyme gitr am dén sinh
trwéng, phat trién va nang cao kha nang chéng chiju han ctia cay cai xanh. Gia thé bd sung 5% polyme gitr am cho ty
I& ndy mam cao 91,11%; cay sinh trwéng tét nhat (chidu cao cay dat 21,75 cm; dwdng kinh tan 22,09 cm; sé 14 6,93
la; chiéu rong 14 12,10 cm; chiéu dai 21,17cm; dién tich la 185,64 cm?) va nang suét cao nhét vai sinh khéi twoi dat
61,41 g/cay. Khi nglring twéi, lwgng nwéc trong dét, trong cay gidm, ddng thdi ham lwong proline trong cay tang ty lé
thuan voi thoi glan x ly. Viéc bd sung vat liéu polyme gitr Am da gitp cho sw méat nwédc cham lai, gip cay van sinh
trwdng va phat trién tét hon & gia thé khong bd sung polyme. Sau 10 ngay ngirng twédi nwéc, ham lweng proline ting
93 1an & cay tréng trén gia thé déi chirng trong khi & gia thé bd sung 5% polyme gil» am, proline chi ting 3,6 lan so
véi twdi nwéc day da.

T khoa: Do dm, phat trién, proline, rau cai xanh, sinh trwéng

Effects of Moisturizing Polymers on Growth, Development
and Drought Tolerance in Mustard Greens (Brassica juncea)

ABSTRACT

Mustard greens (Brassica juncea (L.) Czern.) is widely grown and plays an important role in local vegetable
production. However, drought has serious effect on growth and development of mustard greens. This research aimed
to examine the role of moisturizing polymers on growth, development and drought tolerance in mustard greens.
Results showed that the use of substrate containing moisturizing polymers helped maintain humidity in the soil and
create right conditions for seed germination and plant health. Substrates supplemented with 5% of moisturizing
polymers yielded the highest rate of germination (91.11%), good plant growth ( 21.75cm of plant height, 22.09 cm of
canopy diameter, 6.73 of leaves number, 12,10 cm of leaf width, 21.17cm of leaf length, 185.64cm” of leaf area), and
highest leaf yield (61.41g/plant). Addition of polymers also helped retain soil moisture and lower moisture loss and
improve plant growth. 10 days after water withholding, proline concentration increased only 3.6 times in the plants
grown in medium containing 5% of moisturizing polymes whereas it increased 93 times in control plants.

Keywords: Mustard greens, moisturizing polymers, plant, growth, proline content.

nuéc ciia polyme dude quyét dinh bdi cac nhém
chtic phan cuc nhu: -OH, -COOH, -CONH,,..

Polyme giit 4&m 14 nhiing hgp chét cao phan phan bd trén cdu tric phan ti polyme (Chen,
tl, c6 kha nang gitt nudc tit 100 d&n 1.000 1an so and Shen, 2000; Nguyén Thi Hong Hanh va cs.,
v6i khoi lugng ctia né. Tinh truong hay tinh ua 2010). Qua trinh hap thu nuéc cua polyme xay

1. DAT VAN DE
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ra dudi tdc dung cua cac luc ion, luc Vander
vaals, lién két hydro.. Polyme giit 4m dugc tGng
dung trong nhiéu linh vuc: Pém thdm mo héi,
vat liéu gifi nuéc, phu gia chéng thim, vat liéu
x4y dung, cong nghiép my phdm, thuc phim,
bao gbi, cong nghiép dudc, y té.. va mdt huéng
tng dung dic biét quan trong va dang rat duge
quan tdm 1a lam chét gitt &m va cung cdp cac
nguyén t6 vi lugng cho cay trong (Chatzoudis et
al., 1998; Nguyén Thi Hong Hanh va cs., 2010;
Nguyén Thé Hung va cs., 2013).

Rau cai 1a cay rau dugc st dung rong rai va
chiém vi tri quan trong trong nganh rau nho
chiing loai phong phu. Rau cai thudc ho thap tu,
c6 su da dang vé loai 16n nhat khu vuc Dia
Trung Hai. Ngoai viéc dung lam thuc phim
trong bita &n hang ngay, rau cai con la nguyén
liéu ché& bién banh keo, nuéc gidi khat, huong
liéu, dugc liéu,.. (Pogrebnyak, 2006; Ta Thu
Ctc, 2009; Saha et al., 2016). Dé cdy rau cai dat
ning sudt cao va chat luong tot thi ngoai cac
yéu to vé giong, diéu kién sinh thai, dat dai thi
cac bién phap ky thuat nhu tuéi nuée, bon phan,
phong trit sdu bénh,... 1a nhiing yéu t6 khong thé
thiéu. Dic biét 14 dinh dudng va lugng nudc tuéi
cho cdy 6 nhiing thoi ky phat trién 1a hét stc
can thiét (Nguyén Thé Hung va cs., 2013;
Hoang Minh Téan, 2000; Burubai et al, 2011;
Saha et al, 2016). Nham danh gia kha nang
sinh trudng va phat trién cta ciy rau cai xanh
trén nén gia thé c6 bd sung chat git 4m, ching
t6i tién hanh nghién ctu: “Anh hudng cta
polyme giii &m dén sinh trudng, phét trién va
tang cuong kha nang chiu han cta rau cai xanh
(Brassica juncea)”.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctiu

- Cay trong: Giong cai dua Jialing 212
thudc loai cai xanh (Brassica juncea)

- Gia thé: Phéi tron dat phu sa : trau hun
theotylée 2:1

- Vat liéu polyme giii 4m dudc téng hop tit
vo trau theo tac gia Nguyén Thi Hong Hanh va
Tran Thi Nhu Mai (2010), san phdm cé do
trudng trong nudc cit 250 g/g vat liéu.

Nguy&n Thj Hdng Hanh, Phung Thi Thu Ha

2.2. Phuong phap nghién citu

2.2.1. B6'tri thi nghiém

Thi nghiém dugc tién hanh trong nha luéi,
c6 mai che ni 16ng trong, cay dugc tréng trong
bau 15 x 13 cm. Mdi bau gieo 3 hat, sau khi hat
nay mam tién hanh tia chi dé lai 2 cAy/bau.
Cac thi nghiém dudc bd tri theo khéi ngiu
nhién day da (RCB), mbi cong thiic (CT) dugc
lap lai 3 1an, mdi 14an ldp lai 1a 30 cay. C6 dinh
lugng gia thé 300 g va phan bén nhu nhau cho
mbi bau thi nghiém.

CT1 (Déi chiing): Dat phii sa : Trau hun (2: 1)

CT2: 97% [D4t phu sa : Trau hun (2 : 1)] +
3% polyme giti 4m

CT3: 95% [Dat phu sa : Trau hun (2 : 1)] +
5% polyme giti 4m.

Cac cong thic duge cham sbc v6i cung mot
ch& d¢, tudi nudec day du dén 40 ngay sau gieo
thi phan thanh 3 16 va thay d6i ch& do tusi nudc:
16 1 tuéi nudec day du dén 50 ngay sau gieo, 16 2
ngung tudi nubc trong 7 ngay (tu ngay thi 43
dén ngay 50 sau gieo), 16 3 ngling tuéi nuée 10
ngay (tu ngay thid 40 dén 50 ngiy sau gieo).
Theo d6i @6 4m d4t, lugng nude trong ciy va su
tich liiy ham lugng proline trong 14 6 cong thic
tu6i nudc day du va cong thiic ngling tuéi nudc 7
ngay va 10 ngay.

2.2.2. Cac chi tiéu theo doéi

Céac chi tiéu sinh trudng va phat trién cta
cdy hang tuin dugc théng ké vao thdi diém 7
tuan sau khi hat ndy mam.

Theo dbi cac chi tiéu vé ty 1é nay mam (%),
chiéu cao cay (cm), dudng kinh tan (cm), s6
lugng 14 (14/cay), chiéu dai 14 (cm), chiéu rong la
(cm), dién tich 14 (cm?), nang suidt cay trong
(g/cay).. theo phuong phap chung cho nghién
ctiu vé cay rau (Kahlon et al., 2008; Dias, 2012).
Ham lugng proline duge xac dinh bang phuong
phap so mau cé cai tién theo Bates et al. (1973).
Ham lugng nude trong cdy va lugng nude trong
gia thé trong dude xac dinh bing phuong phap
can khoi lugng cay, khéi lugng bau theo Phung
et al. (2011).
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Anh huéng clia polyme gitr &m dén sinh trudng, phat trién va tang cwdng kha nang chiu han clia rau cai xanh

(Brassica juncea) trong trén gia thé

2.2.3. Xtz Iy 56 liéu

S6 liéu thu thap duge xt 1y bang phan mém
IRRISTAT 5.0 va Excel.

3. KET QUA VA THAO LUAN

3.1. Anh huéng ctia polyme giit Am dén su
sinh trudng va phat trién ctia cay cai xanh

Trong thi nghiém nay, ching t61 danh gia
su sinh trudng va phat trién cta rau cai xanh
trén nén gia thé bé sung vat liéu polyme git 4m
vé6i ty 1& khac nhau dua trén mot sé chi tiéu sinh
trudng va phat trién cta ciy rau cai (Bang 1).

Ty 1& nay mam la chi tiéu quan trong nhim
danh gia kha nang thich @ng ban diu cua cay
tréng v6i moi trudng séng. Ty 1é ndy mam cao sé
dam bao mat d6 trong trén don vi dién tich, 1a co
s cho viéc xac dinh ning suit sau nay. Tuy
nhién, ty 1& ndy mam chiu nhiéu anh hudng va bi
chi phéi béi nhiéu diéu kién khac nhau ctia ngoai
canh, dac biét 1a diéu kién nhiét 6 va do6 4m khi
gieo. K&t qua thi nghiém & bang 1 cho thay, ty 1&
ndy mam clia cdy rau cai xanh trén ca ba nén gia
thé déu tuong déi cao, dat trén 77%. Tuy nhién,
cac gia thé c6 bd sung polyme giii 4m cho ty 1&
ndy mam cao hon tit 10 - 15% so v6i gia thé dsi
chtiing (CT1), sai khac c6 y nghia ¢ mtic 95%.
Trong d6, gid thé c6 bd sung 5% chét gid Am
(CT3), cho ty 1&6 ndy mam cao nhat, dat 91,11%.
Diéu nay cho thiy gia thé c6 thanh phan polyme
gifi A4m da cung c&p mdi trudng ban dau phu hop,
lam tang ti 1& ndy mam, ting kha ning séng sét
clia cuia cdy rau cai xanh trong giai doan dau ctua
thai ky sinh trudng.

Rau cai xanh 1a ciy rau &n 14, cac chi tiéu
sinh trudng ctia than va 14 sé quyét dinh ning
sudt cta cay. Chiéu cao cay la chi tiéu thé hién
rd dic tinh cta giong, dong thoi cling phan anh
tong quat anh hudng ctia cac yéu t6 tac dong
nhu diéu kién ngoai canh, cic bién phap k¥
thuat cham séc. Chiéu cao cay cai xanh cé su sai
khac dang ké gitia cac coéng thitc thi nghiém,
trong d6 cac gia thé c6 bd sung polyme gitt Am
cho chiéu cao cdy 16n hon gia thé d6i ching tit
2,56 - 4,81 cm, sai khéc c¢6 ¥ nghia 6 mtic 95%;
gia thé c6 bd sung 5% polyme giit 4m (CT3) cho
chiéu cao cay 16n nhat, dat 21,75 cm sau 7 tuan
hat nay mam.

Chi tiéu vé duong kinh tan cé vai trd quan
trong trong viéc bo tri mat d6 cay tréng hop 1y,
nhim tan dung kha nang quang hgp ciing nhu
tao nang suidt cdy tréng cao nhat. Két qua
nghién ctiu sau 7 tudn hat nay mam cho thay cé
su sai khac dang ké vé duong kinh tan gitia cac
cong thiic thi nghiém. Trong sudt qua trinh sinh
trudng, duong kinh tan ctia cAy rau cai trén cac
nén gia thé bé sung polyme gi& 4m ludn cao hon
gia thé d6i ching, trong d6 CT3 bd sung 5%
polyme git &m cho dudng kinh tan 16n nhét, dat
22,09 cm sau 7 tudn hat ndy mam, cao hon gia
thé c6 b6 sung 3% polyme git 4m (CT2) va gia
thé d6i ching (CT1) 14n lugt 1a 2,48 va 5,94 cm,
sai khéac c6 y nghia 6 mtic 95%.

L4 1a co quan sinh dudng cta thuc vat, thuc
hién céc chiic nang chinh 1 quang hop, trao déi
khi va ho hap. Két qua thi nghiém cho thay téc
dd ra 14 ciia cAy rau cai xanh tuong d6i dong déu
trén cac nén gia thé khac nhau, dat ti 6,53 -

Bang 1. Anh hudng ctia chat giit Am
d&n mot s6 chi tiéu sinh trudng va phat trién cta cay cai xanh

TV 18 hat Pudng e Kich thudce la Nang suét
Congthc  ndymam ~ CIGUCBO sy SOlAcay B da ChiduTo — ca thé
9 yo cay (cm) (1&/cay) Chiéu dai Chieurong  Dién tich o

(%) (cm) (cm) (cm) la(cm?) (9 tuoilcay)
CT1 (BC) 77,41 16,94 16,15 6,53 15,60 9,81 112,28 33,01
CT2 86,67 19,50 19,61 6,87 19,88 11,89 171,09 50,79
CT3 91,11 21,75 22,09 6,93 21,17 12,10 185,64 61,41
LSD (5%) 2,90 0,79 0,90 0,97 1,52 1,11 16,49 10,75
CV% 5,50 1,80 2,10 6,30 3,60 4,30 4,70 13,50
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6,93 la/cay, sai khac khong c6 § nghia gitia cac
cong thic thi nghiém. Tuy nhién, ¢6 sy khac
biét dang ké vé kich thude 14 & cac gia thé c6 bo
sung polyme giit 4m va gia thé d6i chiing ti 4,28
- 5,57 cm chiéu dai va 2,08 - 2,29 cm chiéu rong,
dAn t6i dién tich 14 rau cai xanh & gia thé c6 bo
sung polyme git 4m cao hon 58,81 - 73,36 cm?
so véi gia thé déi chtng. Trong dé rau cai xanh
tréng trén gia thé bé sung 5% polyme gii Am
(CT3) cho kich thuéc 14 cao nhét 21,17 x 12,10
cm va dién tich 14 16n nhat 185,64 cm?. Poéng
thdi, nang suét cAy rau cai tréng trén gia thé bo
sung polyme giii 4m ciing cao hon (CT3) dat
61,41 g/cay, CT2 dat 50,79 g/cdy va CT1 1a 33,01
glcéy.

Céac két qua trén cho théy polyme gitt 4m c6
anh hudng 16n dén su sinh trudng va phat trién
clia rau cii xanh. Bén canh kha ning hip thu
nuée, nha din cho cay, vat liéu con b sung
thém mot s6 cac chat dinh dudng hitu co can
thiét cho su phat trién cta cdy (Nguyén Thi
Hong Hanh va cs., 2010; Nguyén Thi Héng
Hanh va cs., 2011; Nguyén Thé& Hung va cs.,
2013), chinh vi vay gidp ting kha ning nay
mAam cua hat cai, cay cai xanh sinh trudng va
phat trién t6t hon, cho ning sudt cao hon. Trong
3 nén gia thé nghién ciu thi gia thé c6 bs sung
5% polyme gitt &m (CT3) thich hop hon ca cho
su sinh trudng, phat trién cta cdy rau cai xanh.

- 120 - CT1 mCT2 5 CT3
B
e
= 1004 T -
T i T
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[~]
5 60 i
2 |
2 40 T 7|
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Nguy&n Thi Hdng Hanh, Phung Thi Thu Ha

3.2. Anh huéng ctia polyme giit Am dén kha
nang chiu han ctia rau cai xanh

Polyme hép thu nuéc dude téng hop trén co
s6 trung hop ghép axit acrylic 1én xenluloza véi
chat khoi mao amoni pesunfat va chat tao luéi
N, N’-metylen bis acrylamit, vat liéu nay c6 kha
néng gifi nude 100 1an tham chi 1.000 14n khéi
lugng caa vat liéu va c6 kha nang nha dan nuéc
cho cay st dung trong cac diéu kién thidu nuéc
tuéi hodc khong c6 diéu kién chim séc thuong
xuyén (Nguyén Thi Héng Hanh va Tran Thi
Nhu Mai, 2010). Chinh vi viy st dung vat liéu
nay cho cac viung dat cé lugng mua trong nim
thé&p c6 thé giap gid nude trong dit va cung cdp
dan cho cay tréng trong cac thdi gian khong cé
mua dé duy tri su sinh trudng cta cdy. Trong
nghién ctu tiép theo, ching t6i khao sat kha
ning tich lity nudce trong bau gia thé, trong cay
va ham lugng proline tich liiy trong 14 cai xanh
trong trén 3 nén gia thé khac nhau sau thoi
gian 7 va 10 ngay ngling tudi nudc so véi d6i
chiing tuéi nudc day du.

Diéu kién kho han sé khién lugng nuéc
trong gia thé trong gidm, din t6i hién tudng
m&t nudc trong cdy, biéu hién 1a ciy héo kho
dan dén gidm ning sudt, tham chi ciy c6 thé bi
chét (Phung et al, 2011; Zhang et al., 2013;
Phung Thi Thu Ha, 2014). Két qua thi nghiém
cho th4y sau khi ngiing tuéi nude 7 va 10 ngay,
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Hinh 1. Ty 1& nuéc trong ciay va ham lugng nudc trong gia thé
sau 0, 7 va 10 ngay ngung tudi nuéc

Ghi chi: Céc két qué thé hién trén hinh Ia gia tri trung binh+ SEvéin=3-5
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Anh huwéng ctia polyme gi dm dén sinh trwdng, phat trién va tang cwéng kha ndng chiu han ctia rau cai xanh

(Brassica juncea) trong trén gia thé

lugng nudc trong cAy cai xanh va trong bau gia
thé déu giam ty 1é thuan véi thsi gian ngiing
tudi nube & tat cd cac cong thic thi nghiém.
Trong d6 cong thiic doi ching khong bd sung
polyme giii 4m (CT1) c6 su giam lugng nuéc
nhanh va nhiéu nh4t. Sau 7 va 10 ngay ngung
tuéi nude, lugng nude trong bAu gia thé doi
chiing chi con 14an lugt 1a 23,3% va 10,83% so véi
tu6i nudc day du, dan t6i hién tugng mat nude
trong cay chi con lai lan lugt 39,56% va 33,52%,
cay biéu hién héo 1a (Hinh 2).

Trong cac gia thé c6 bd sung polyme giit
4m da gidp gid nudec vao trong vat liéu
polyme, do d6 khi tuéi nuéc day du, trong gia
thé CT2 va CT3 da c6 lugng nuéc nhiéu hon
1,5 - 1,8 1an so véi gia thé d6i chiung, lugng
nuéc nay duge nha dan cho cdy lam tong lugng
nudc trong gia thé giam dan trong thoi gian
ngung tudél nudec. Tuy nhién sau 10 ngay
ngling tuéi nudc lugng nudec & gia thé co
polyme gii &m vAn & miic cao hon 2,7 - 5,7 lan
so v6i gia thé d6i chiung, diéu nay gidp cho
ludng nudc trong ciy rau cai cai xanh cao gap

0 ngay

7 ngay

10 ngay

CT1

2 - 2,4 14n so véi cAy cai xanh trén gia thé d6i
ching. Trong 2 nén gia thé bd sung polyme
gii Am thi gia thé bé sung 5% (CT3) git nude
t6t hon, rau cai van con tucdi sau 10 ngay
ngung tuéi nuée (Hinh 1, 2).

Proline 12 mot thong s6 chi thi cho mtc do6
chiu han cta cay tréng. Nhiéu cong bd cho thay
khi lugng nuéc trong cdy giam, ham lugng
proline trong 14 sé tdng 1én (Phung et al., 2011;
Galmes et al., 2007; Salama et al., 2011; Zhang
et al.,, 2013). Trong thi nghiém nay, cung véi
viéc giam lugng nude trong gia thé, trong cay,
ham lugng proline ciing ting lén dang ké trong
14 rau cai, dic biét 6 cong thiic d6i chiing ting
lan lugt 57 va 93 1an sau 7 va 10 ngay nglng
tuéi nude. Con & gia thé c6 bd sung polyme gii
a4m, nudc duge giii cho ciy st dung din nén
luong nuéc trong dit, trong ciy gidm cham va
ham ludng proline trong 14 rau cai tang it hon
so v6i ¢ gia thé d6i ching. B6 sung 5% polyme
git Am vao gia thé (CT3) ciy cai c6 ham lugng
proline ting it nhat (3,6 1an) sau 10 ngay nging
tu6l nuée (Hinh 3).

CT2 CT3

Hinh 2. Rau cai xanh trén cac nén gia thé déi chiing

va gia thé b sung 3 va 5% polyme sau 0, 7 va 10 ngay ngimg tuéi nude
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Hinh 3. Ham lugng proline trong la rau cai xanh
trén cac nén gia thé khac nhau sau 0, 7 va 10 ngay ngitng tuéi nude

Ghi chu: Céc két qua thé hién trén hinh I gia trj trung binh+ SEvéin=38-5

4. KET LUAN

Viée sung polyme giii 4&m vao gia thé trong
c6 anh hudng rd rét dén sinh trudng cta cay,
trong CT3 b6 sung 5% polyme giit 4m cho két
qua cac chi tiéu chiéu cao cay, dudng kinh tan,
chiéu dai va chiéu rong 14, dién tich 14, ning
suét tot nhat, dat 61,41 g/cay.

Chét giti &m c6 kha ning gitt nude tét, duy
tri @6 &m phu hop cho cAy phat trién, trong thoi
gian ngung tu6l 7 ngay va 10 ngay. O CT3 bs
sung 5% polyme giii 4m, kha ning git nude tét
hon céc gia thé con lai, rau cai van tuci sau 10
ngay ngung tuéi nudec. Mat khac, ham lugng
proline & CT3 chi tang 3,6 14n, con & gia thé doi
chiing ham lugng proline tang 93 1an so véi tudi
nuéc day du.
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