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ANH HUONG CUA CANXI })1?:1}1 KHAVNANG SAN SINH
PROLINE VA SINH TRUONG CUA CAY LUA
TREN PAT NHIEM MAN

Nguyén Van Bo', Nguyén Thanh Twong’, Nguyén Bao V& va Ngé Ngoc Hirng®
ABSTRACT

This study was conducted in green house to determine the effect of calcium form on
proline accumulation and rice growth under saline irrigation condition. There were 5
treatments arranged in randomized completely design with 3 replications. The results
showed that supplemental calcium increased proline accumulation in rice, in which
CaSO, form was the highest effect. The use of Ca(NO3), and CaSOy forms have improved
plant height of rice. Panicle length were also improved by CaSO,. Ca(NOj3); was recorded
to enhance percentage of filled grains, 1000-grain weight and grain yield under
salt stress.

Keywords: saline-affected soils, proline accumulation, calcium forms, salt tolerance,
rice growth

Title: Effects of calcium on proline production and growth of rice in saline-affected
soil

TOM TAT

Thi nghiém dwoc thuc hién trong nha luci dé xdc dinh anh huong cua dang calcium bé
sung lén sy tich lily proline va sinh truong cua cdy lia duoi diéu kién twéi man. Thi
nghiém diege bé tri theo thé thirc hodn toan ngau nhién gom 5 nghiém thike va 3 lan ldp
lai. Két qua cho thdy, bé sung calcium gia ting su tich lily proline trong cdy hia, trong dé
dang CaSOy co hiéu qua cao nhat. Sir dung calcium dang CaSO, va Ca(NO3); da cai thién
chiéu cao cdy hia khi so véi twdi mén khong bon calcium. Dang Ca(NO3); bo sung duwoc
ghi nhdn da lam tang phan tram hat chdc, trong lwong 1.000 hat va ndng sudt hat trong
diéu kién khiing hoang man.

Tir khéa: dit nhiém man, sw tich liy proline, dang canxi, tinh chiu mdn, sinh truéng
ciia lua

1 MO PAU

Viéc dua nudc min vao rudng nudi tom trong mua kho dan dén mot s6 van dé vé
min hod dat canh tac, sau vu tom canh tac lta thuong gap kho khan, lia kém phat
trién tham chi khong phat trién, dic biét & cac ving cé lwong mua thap. Min con
anh huong dén ham luong va thanh phan céc cation trao doi lién quan t6i qua trinh
hép thu dinh dudng cua cay laa.

Vai tro cta Ca di dugc nhiéu nghién clru trudc day khao sat trén d4t nhiém man.
Viéc bd sung calcium (Ca®") vao moéi trudng dat nhim min gitp giam dang ké
viéc hip thu Na* & ré va sy di chuyén ching toi chdi, giam khing hoang boi viée
gia tang gidi han ngudng man vai su tich lily proline xdy ra va duy tri sinh trudng
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(Shah et al., 2003). Muc Ca’" bén ngoai cao gia ting su sinh trudng va loai trir Na
clia 1é cdy tiép xtic v6i khing hoang man (LaHaye and Epstein, 1971), duy tri nong
do K" ctia chung (Lauchli, 1990), duy tri tinh chon loc va tinh nguyén ven ctia mang
té bao (Aslam e al., 2000).

Su tich lily proline c6 thé dong mot vai trd quan trong trong tinh chéng chiu man.
Cay laa chiu méan tich lﬁ}{ proline cao hon, ti 18 K’/ Na' cao va sy suy gidm
chlorophyll it hon so véi giong nhiém man (Khan et al., 2009).

Tir nhitng van dé trén, dé tai duoc thyc hién nham muc tiéu xac dinh: (i) dang
calcium bén vao dat trén kha ning cai thién sinh truong cta laa; va (ii) mdi quan
hé gitra bon Ca ddi v6i su tich liy proline va sinh trudng cua cdy lia trén dat
nhiém man.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Phwong tién
2.1.1 Vat liéu thi nghiém

Mau dét thi nghiém dugc thu thap tir ruéng canh tac “lua - tom” thude biéu loai dét
“man - sodic” (Salic - Hydraquents theo hé thong phan loai cia USDA) tai xa
Phudc Long, huyén Phudc Long, tinh Bac Liéu. Dat ¢ gia tri ECe = 9,83mS em’,
SAR = 16,38, ESP = 19,66. Ca dugc bon vao dat gom cac dang: CaSOy (19,36%
Ca’"), CaO (21,21% Ca®"), Ca(NOs), (18,93% Ca’"). Gibng lna OM6677 dugc
tréng trong chau thi nghiém. Phan uré (CO(NH,),) 46%N, NPK 25-25-5, Super lan
Long Thanh (CaH,P0,).H,0) 16,5%P,0s, Nitrate kali (KNO3) 46%K,0 duoc su
dung bon cho laa thi nghiém.

Trong thoi gian tién hanh thi nghiém & nha ludi, nhiét d khong khi bién thién tir
31 - 35,4°C va 4m do6 khong khi tir 61,6 - 75,8%.

2.1.2 May phan tich mau

St dung may so mau UV - 1601PC, UV - Visible Spetrophotometer (Shimadzu)
dé xac dinh ham luong proline cua dung dich mau. Su phat trién mau cho phan
tich proline trong mau lua dugc duya vao phuong phap cua Bates et al. (1973).

2.2 Phwong phap

Thi nghiém dugc bd tri hoan toan ngu nhién mot nhan t6 gdm 5 nghiém thirc v6i
3 lan lap lai, moi lap lai 1a mot chdu. Nghiém thire thi nghiém dugc mo ta theo
bang 1.

Dt kho ti nhién trong khéng khi duge cho vao cac chau nhya véi trong luong 1 kg
dat/ chau. Calcium dwoc bon véi liéu luong 1,795 g/ chau dang CaSO,, 1,743 g/
chau dbi véi dang Ca(NOs), va 1,556 g/ chdu dang CaO truge khi gieo lua 2 ngay.
Gieo 6 hat lua da ndy mam vao mdi chau. Tudi 200 ml nude man 10%o cho cy lua
20, 45 va 70 ngay tudi & mdi nghiém thirc. Didu chinh ndng dé man 10%. mdi ngay.
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Béng 1: Cac nghiém thirc dwgc thuc hi€n trong thi nghiém

S$6 1an twéi min Lwong Ca** sir dung

Nghiém thirc (10%) Ti 1é Ca**/ Na* e/ chau)
1. P6i chimg 0 - 0
2. Khong bon Ca*" 3 - 0
3. B6n CaSO, 3 3 1,795
4. Bon CaO 3 3 1,556
5. Bon Ca(NOs), 3 3 1,743

Phan bon cung cip déu nhau cho mdi nghiém thirc theo cong thirc 100N - 60P,0s -

60K,0 cho 1 ha. Sau khi gieo 10 ngay tu6i 0,18 g/chiu phan Super Lén va

0,055 g/chau phan uré, 0,03 g/ chau phan KNO;. Cay lta 20 ngay va 45 ngay tién

hanh tuéi 0,045 g phan uré/ chau.

Cdc chi tiéu theo doi:

- Pém tong s chdi trén chau luc 20, 40, 65 ngay va khi thu hoach.

- bo chiéu,caor cay lta (cm) luc 20, 40, 65 ngay va khi thu hoach. Do tir gbc laa
sat mat dat dén chop 14/bong trén cung dai nhat cia cay la (Zeng, 2005).

- Xac dinh ham lugng Proline vao luc 20, 45 va 70 ngay sau mdi lan twdi min
theo phuong phéap cia Bates ef al. (1973).

- Thu thap cac thanh phin ning suét va ning suat hat cua la (Am do 14%).

3 KET QUA VA THAO LUAN
3.1 Anh huéng cia dang calcium Ién sy tich lity proline trong cay lia

Proline 1a mdt amino acid, dugc san xuit trong thuc vat bac cao va tich Iy sb
lwong cao trong phan tng vdi cac loai khiing hoang phi sinh hoc khac nhau, dic
biét 1a man va thiéu nudc (Ashraf and Foolad, 2007). N6 déng mét vai trd quan
trong nhu chat tham thau ¢ dang trung tinh dé 1am 6n dinh protein va mang té bao
cling nhu bao t6n nang lugng khi cac loai thuc vt tiép xtc v6i khung hoang phi
sinh hoc (Hare ef al., 1998).

Sau 5 ngay duoc xir Iy man voi nong do 10%o, ndng do proline duogc tich lity trong
cay lua & giai doan 20 ngay (dé nhanh) thi khac nhau giita cac nghiém thirc va khac
biét thong ké & murc ¥ nghia 1% (Hinh 1). Nghiém thirc bon CaSOy tich lity nong do
proline (13,45 pmol/ g DW (dry weight: trong luong kho) ) cao hon so vé6i ddi
chirng (8,32 umol/ g DW) khong tudi man hodc nghiém thirc twdi man khong bon
Ca®" (11,26 pmol/ g DW). Cay lua tiép tuc dugc twdi min vao giai doan 45 ngay
(lam dong), ndng dd proline duoc tich liy & cac nghiém thirc bon Ca>* dang CaSO,
(7,0 pmol/ g DW) va CaO (7,02 umol/ g DW) thi cao hon so v6i nghiém thirc dbi
chung (2,40 umol/ g DW), nghiém thirc tuéi min khong bon Ca*" (5,00 pmol/ g
DW) hodc bon Ca®" dang Ca(NOs),. Giai doan cay lua 70 ngay (tro bong) 1a giai
doan kha man cam v6i khung hoang mén do mén lam giam so hat chic trén bong va
lam tang s6 hat bét thy. Cay laa tich liy ndng do proline c6 khac biét thong ké &
mtrc ¥ nghia 1%. Nghiém thirc cung cdp Ca®” dang CaSO, c6 ndng do proline (6,15
umol/ g DW) cao hon so v6i di chimg (1,20 pmol/ g DW), bon Ca®" dang
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Ca(NO;), (5,22 pmol/ g DW) hodc xu ly médn khong c6 bon Ca*" (5,41 umol/ g
DW). Két qua thi nghiém cho thay cay lua s& tich lily ndng do proline cao trong diéu
kién bi khing hoang man dé diéu chinh tham thau, gia ting kha ning hit nudc cia
cdy, han ché viéc hap thu va van chuyén Na', CI" tir ré t&i than cdy, tir d6 gia ting
kha niang chdng chiu véi didu kién min. Nong d¢ proline tich liiy nhidu & lan tudi
min dau, sau d6 giam dan & cac 1an tudi man tiép theo twong tu két qua ciia Wu et
al. (2003).

1.0 ,
2 ab ab @ Bdiching
= Khing bon Cat
an B Bon Cazly
B Bdn Cad
B Ban CallNCz;

0.0

6.0

3.0

Wéng d6 proline (umol/ g DW)

0.0

20 ngay 45 ngiy 70 ngay
Thiri gian

Hinh 1: Nong d9 proline tich lity trong cdy lia &' 3 lan twéi min
theo dieu kién nha lwéi, thang 6 - 9 nam 2010

Nbng do proline trong cac md 14 cuia cdy ma bi khung hoang man dugc phan thanh
ba loai: tich lily cao, trung binh va thip. Nong do proline c6 quan hé tich cuc voi
ndng do mudi xur 1y. Tich liy proline cao thuc hién chirc nang nhu 14 tac nhan bao
vé tham thiu ngan chan dién tich 14 xanh bi hai dan dén tang cuong kha nang chiu
min so véi tich lity thap (Pongprayoon et al., 2008). Té bao chat cia cay lua tich
lity sb luong dang ké proline, mot hop chit c6 hiéu lyc thim thiu dé bao vé chong
lai khung hoang man. C6 mot mdi twong quan thudn giira su tich lily proline va
tinh chiu mén & cay lua (Igarashi et al., 1997).

Viée bon Ca** g0p | phan lam tang sy tich liy proline trong cay lta. Shah et al. (2003),
cho rang choi va ré phan tng rat khac nhau voi NaCl va Ca*" b sung trong viéc tich
lity proline. C6 su gia ting dan dan ham luong proline ciia chdi véi viée gia ting
tuong (g nong d6 NaCl va muc proline cao nhét dugc quan sat & d6 min cao nhét
(150 mM m™ NaCl) v6i mirc Ca”" thap (0,05 mM Ca®"). Trai lai, mirc prohne cua ré
duoc tich liy cao nhat & dd man cao nhét khi dwoc xur ly voi mirc Ca*" cao (5 mM
Ca%). Calcium bd sung gia ting sinh truong cua ré dong thoi kich thich tich liy
proline dudi d6 man cao. Nhu vy, co thé kha dinh rang Ca®* b6 sung c6 thé tham gia
vigc tich liy proline trong khung hoang NaCl chu yéu & mirc do dich md mRNA hon
la & mirc d6 phién ma DNA Diéu nay cung cip mot bang chimg truc tlep dau tién vé
hiéu qua cai thién ciia Ca®* bd sung trong viéc diéu chinh thanh phan thim thiu cua
khung hoang NaCl (Shah et al., 2001).
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3.2 Anh huéng ciia dang calcium Ién chiéu cao va thanh phan niing suit laa
3.2.1 Chiéu cao cdy liia (cm)

Cay lua & 20 ngay tudi c6 chiéu cao khong khac biét nhau giita cac nghiém thirc.
Sinh trudng cua cay lia giai doan nay la tvong d6i dong déu nhau. Sau tudi min
lan 1, chiéu cao cua cdy lua & 40 ngay c6 su khac biét thong ké & mirc ¥ nghia 1%
giita cac nghiém thirc. Hinh 2 cho thiy nghiém thirc d6i chirng v6i chiéu cao 69,39
cm la cao hon so véi cac nghiém thirc con lai, ké dén nghiém thirc dugc bon
Ca(NOs), ciing gia tang chiéu cao dang ké véi 56,46 cm. Khi cay laa duoc 60
ngay, chiéu cao giita cac nghiém thirc thi khac biét théng ké & mirc y nghia 1%.
Nghiém thirc ddi chung dat dugc chiéu cao 70,61 cm, cac nghiém thtrc bon CaSO,
va Ca(NO;), nhan duoc chiéu cao 66,63 cm va 66,85 cm tuong ung thi cao hon so
v6i cac nghiém thirc tw6i min khong bén Ca’’(64,75 cm) va bén Ca®” dang CaO
(64,51 cm) (Hinh 2). Qua hinh 2 cho thdy chiéu cao cdy lua luc thu hoach thi khac
biét théng ké & mirc y nghia 1% giita cac nghiém thirc. Chiéu cao ciia nghiém thirc
ddbi chung 1a cao nhét, véi chiéu cao (78,62 cm), nghi€m thirc bon CaSO, voi chiéu
cao (71,45 cm) va nghiém thirc bon Ca(NO;), véi chiéu cao (71,33 cm) 1a cao hon
s0 v6i cac nghiém thirc tudi man khéng bon Ca’" va bon dang CaO (51,82 cm va
50,25 cm). Két qua thi nghiém cho théy, chiéu cao cy lta trong trong diéu kién
khung hoang min thi giam dang ké so voi déi chung (khong mén). Viéc bon Ca**
dang CaSO, va Ca(NO;)z da gitip gia tang chiéu cao cay lua khi so voi tudi man
khéong bon Ca®*. Chiéu cao giam & cac cay duoc bd sung voi NaCl va ty 1€ mat
mat ciia chung la ty 1€ thuén véi nong d6 ctia NaCl. Sy giam t6i da duoc nhan thay
& cac cay nhan néng do mudi cao nhat (150 mM NaCl), trong do6 chiéu cao cay bi
giam 11,6 va 10,2% ¢ 60 va 75 ngay tudi (Khan et al., 2007).

& Bdi chning
H Khing hin Ca®
E Bion Cas0,
a Bdn Cal
B0 E Bin Ca(MOs);
70
]
z 50
E 50
& 40
C 30
20
10
0 L
20 ngay 40 ngay 65 ngay Thu hoach
Thet gian

Hinh 2: Chiéu cao ¢ cic giai doan sinh truéng ciia ciy lia
theo di€u kién nha lwéi, thang 6 - 9 nam 2010
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Mot trong nhitng 1y do giam chleu cao cay co thé 1a do ndng dd cao that su cua
mubi hoa tan trong dat va ap suat tham thau da tao ra sy x4o tron trong viéc hap
thu nudc va cac chat dinh dudng khac (Gain et al., 2004). Razzaque et al. (2009),
da cho thiy rang chiéu cao cdy bi anh huéng dang ké & cac mirc d6 man khéc
nhau. Chiéu cao & d6 man 3 dS m™ 13 94,75 cm va thép nhét b?lng 32,36 cm duoc
quan sat & d6 man cao nhat (15 dS m’") da su dung.

3.2.2 86 choi (sé6 bong)/chdu

Giai doan 20 ngay tudi, s6 chdi laa co sy khac biét thong ké ¢ mirc y nghia 5%.
Nghiém thirc bén CaSO, c6 s6 chdi cao nhét (5,67 chbi) cac nghiém thirc bon
Ca(NOs), va tudi man khong bon Ca” ¢ sb chdi thip nhét (4, 0 ch01) Giai doan
40 va 60 ngay, s6 chdi & cac nghiém thirc bi anh huong dang ké boi man va co
khac biét thong ké ¢ muc y nghia 1% (Bang 2). Trong d6, nghiém thirc doi chung
duogc ghi nhéan c6 sb ch01 nhiéu hon cac nghiém thirc khac, véi 4,67 chdi. Dén thoi
diém thu hoach thi s bong/ chau giira cac nghiém thirc khéng khac biét nhau
(Bang 2). Trong diéu kién dat nhiém man, viéc tudi cho lua béng nudc man da lam
giam dang ké s6 chdi vao luc 40 va 60 ngay tudi.

Bing 2: Cac thanh phén ning suét va ning suit lua

Nghiém S6 bong/ S6 hat Phantrim  Trongluwong Ning suat
thirc chiu__ chiic/ bong hatchic(%) 1.000 hat(g)  (g/chiu)

Déi chimg 3,33 54,23" 75,68° 24.32° 4,47
Khéng bon Ca*" 2,67 25,00° 50,12¢ 19,75° 1,29¢
CaS0, 3,00 24.80° 46,13¢ 20,86 1,55¢
CaO 2,33 27,67 48,24 20,79 1,32%
Ca(NO3), 3,00 30,20° 53,01° 21,18° 1,92°
F ns sk Kk sk sk
CV(%) 12,22 3,37 2,46 2,72 6,18

Ghi chii: Trong ciing mét cit cdc ky tr theo sau giong nhau thi khéng khac biét thong ké & mirc y nghia 1%.
C6 su anh huong dang ké ctia man 1én s6 chdi trén cdy. SO chdi giam tir mirc do
man 23,43 dén 31,25 dS rp'l (Gain et al., 2004). Man c6 anh hudng bat lgi 1€n so0
choi it hon 1én sy san xuat hat va bong (Akbar ez al., 1972). Desai et al. (1975),
cling da dugc bao cao rang sO choi giam mot cach tuyén tinh véi viée gia ting murc
d0 man.
3.2.3 Phan tram hat chéc (%)
Phan tram hat chéc bi anh huong dang ké bai man. Cac nghiém thirc c6 phan tram
hat chac khac nhau va khac bi€t c6 y nghia thong ké & mirc 1%. Phan tram hat
chac thi cao nhat & nghiérn thire doi chung (75,68%), nghiém thirc bon Ca(NO;),
véi phan tram hat chac 53,01% 1a cao hon so vdi cac nghiém thirc bon CaSO,
(46,13%), CaO (48,24%) va nghiém thoc tudi mdn nhung khong bon Ca®"
(50,12%). Viéc tudi man da lam giam phén tram hat chac nhung bén Ca®" gop
phan gia tang phan tram hat chac trén bong lua.
3.2.4 Trong luwong 1.000 hat (g)

Trong lugng 1.000 hat cua cac nghiém thie thi khac biét ¢6 y nghia thong ké [y
mirc 1% khi tudi man cho lua trong di€u kién dat nhiém man. O nghiém thic doi
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chirng nhan dugc trong luwgng 1.000 hat cao nhét (24,32 g), nghiém thirc bon
Ca(NO;), voi 21, 18 g 1a cao hon so véi nghiém thiic bon CaSO, (20,86 g) va CaO
(20,79 g), thép nhit & nghiém thtrc thire tudi man nhung khong bon Ca® véi trong
lwong 19, 75 g. Tu6i nudc mén cho lua da 1am giam dang ké trong luong 1.000 hat
so v6i dbi ching. Song, viéc bon Ca gitip gia ting trong lugng 1.000 hat cao hon
so voi khong bon Ca®’, quan trong nhat 14 bon dang Ca(NOs), cho lta. Feagley
and Fenn (1998), cho thiy ring thém Ca”" hoa tan cho lta din dén viéc gia ting
dén 15% lugng ning luong cia 14 co dwoc van chuyén dén cac hat dang vao chéc
(khong c6 Ca”" chi v6i 5%). Trong lwong hat lta ting 14% khi Ca*" bd sung dugc
ap dung luc hat vao chic. Cay ltia ¢6 trong luong 14 giam dan dan va trong lugng
hat cao hon dan & cac mirc Ca®" tang lén.

3.2.5 Nang sudt hat (g/ chdu)

Ning suit hat bi anh huong dang ké bai d6 min 10%o va khac biét c6 ¥ nghia
thong ké & mic 1% giita cic nghiém thirc. Nang sut cao nhit nhan dugc tir
nghiém thirc doi chung (4,47 g/ chau), tiép theo 1a nghiém thirc bon Ca(NO3), thu
duogc 1,92 g/ chau la cao hon so véi nghiém thicc bon CaSO, (1,55 g/ chau) va
CaO (1,32 g/ chau), nang suit thap nhit bang 1,29 g/ chau 1a ¢ nghiém thirc khong
bon Ca*". Két qua thi nghiém cho thiy viéc twdi man cho lua di lam giam dang ké
nang sudt lta so v6i d6i chimg (khong tudi min). Viée bon Ca®'dang Ca(NOs), di
duy tri dugc nang suat cao hon so v6i dang CaSO, va CaO.

Sy tich lity proline duoc quan sat phd bién ¢ hau het cac gibng, tuy nhién gidng
khang man tich liy proline cao hon va ¢ nang sudt cao hon giéng nhidm dudi
diéu kién khung hoang man. C6 mt mdi quan hé tich cuc giira sy tich lily proline
va nang suat hat duéi khung hoang man. Cay lta chiu man cé su tich Ity proline
cao hon, ti 1¢ K’/ Na" cao va su suy giam chlorophyll it hon so v6i giong nhiém
man (Khan et al., 2009). Wu et al. (2003), cho thdy viéc tich liy proline din dén
sy tang tinh chong chiu mdn va ting nang suét lta co ¥ nghia trong nong nghiép.
Proline s& tich lay nhiéu khi cdy bj tiép xuc nhiéu v6i man. Su tich liy proline la
do su trc ché tong hop protein hodc giam viéc sir dung proline, ting tong hop
proline va giam sy suy giam proline (Yoshiba ez al., 1997). Proline c6 tiém ning
dé sir dung nhu yeu t6 quyét dinh tinh chiu man ¢ cay loa. Muc dg cao cua prohne
tich lily trong mé ré twong quan mot cach chic chin véi sinh truong va Ca’ bd
sung lam gia tang tich Ity proline (Shah et al., 2003).

Shah et al. (2003), cho rang viéc bd sung Ca*" vao méi truong sinh truéng giam
dang ké viéc hap thu Na™ & chdi va sy di chuyén ching t6i chdi, giam khiing hoang
boi viée gia tang gioi han ngudng man voi sy tich liy proline xdy ra va duy tri sinh
truong. Khing hoang c6 thé tao ra sy tich lity proline dé tiém nang nudce cua thé
nguyén sinh thip hon va vuot qua sirc hiit khir nuée tir mach dan ngoai bao va
khong bao. Mirc Ca®* bén ngoai cao c6 thé gia ting sy sinh truong va sy loai trir
Na' cuia ré cay tiép xtic voi khung hoang min (LaHaye and Epstein, 1971), duy tri
ndng d6 K' cta chung (Lauchli, 1990), duy tri tinh chon loc va tinh nguyén ven
ctia mang té bao (Aslam et al., 2000). B sung Ca®" c6 thé c6 nhimng anh hudng
trén mang nodi bao cia té bao ré dat vao khing hoang man va co thé giam NaCl gay
ra su kiém hoa khong bao trong mé ré boi Ca®" anh hudng trén sy di ra cia Na' &
mang té bao (Martinez and Lauchli, 1993).
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4 KET LUAN VA PE NGHI

Bon calcium budce dé}l cho thiy 6 su gia tang sy tich iy proline trong cdy lua,
giup laa sinh truong tot hon dudi diéu kién tudi mén.

Str dung Ca* dang CaSO, va Ca(NOs), da cai thién‘duo’c chiéu cao cay lua so \{é’i
twdi mén khong bon Ca®*. Dang Ca(NOs), dd gop phan gia ting phan tram hat chéc,
trong lwong 1.000 hat va nang suat hat trong diéu kién tudi man cho laa.

Trong diéu kién tudi tam thoi nudc man & nong dé man 10%o dé duy tri sy séng cho
cay lua, co thé stir dung Ca* dang CaSO, va Ca(NO;), dé nang cao kha ning chiu
man cua lua.
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