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Table 1. Mean-square analysis of variance for balango parameters under different levels of salinity stress and nitrogen source.

S5 Jo S s g
T S 52
s Chlorophyll content Chla u oo (S
SOV Proline ab Js ChL b Relative water content
content Total
Nitrogen Source(NS) 804.43%F  20071.58™ 229627  4633.34™  5910.101%" 391.52%
Salinity(S) 44.04™ 98.87" 13.11™ 24.67 29.55" 25263
S x NS 43.06"* 163.04™ 35.73% 59.30% 31.24% 133.68%
Error 0.08 12.03 7.18 9.13 2.84 122.08
CV. 4.16 7.62 17.61 13.74 7.18 15.57

o/ Cla.ﬂ); Ol gme sk 5 0/ 0 @a.ﬂjs Dl e i I e 0/00 @a.ﬂjs Jls s pde s
Numbers represent F-values at 5 and 1 % level. * and **, significant at P<0.05 and P<0.01.

A J}.X? aalsl

Continue Table 1.

o5l a3 ﬁe}USjJJQ‘ﬁ}ﬁjiéj:M LB (G gie
The content of the nitrate reductase enzyme J
S.0.V df _
a3l g S, Soluble
Stem Root Leaf sugar
content
Nitrogen 5 28202.74"" 27335.43%" 31308.21%
Source(NS) 1258604.56
Salinity(S) 4 3.77* 37.70™ 40.45™ 14289.96™
S x NS 20 1.51% 19.34™* 449.48™* 9703.26™
Error 30 0.008 0.002 0.001 22280.75
CVy. 0.13 0.07 0.05 16.59

o/ Cla“): Ol3 e st 90 /00 CEM): Dl sme # Hls pma 0/00 CEM): Jlagme pdens
Numbers represent F-values at 5 and 1 % level. * and **, significant at P<0.05 and P<0.01.

A J}.X? aalsl

Continue Table 1.

Syt b ke Loy b Sy ety Aoy el (S 5
S.0.V Na percent Na content K percent K content
Nitrogen Source (NS) 203.30%* 20328312223** 12.18%* 128287366**
Salinity (S) 21.28%* 2128483515.5%* 0.16%* 16296559**
S x NS 2.38%* 238356600.28** 0.06%* 6326319%*
Error 0.06 6955639.69 0.01 1060139
/CV 4.92 4.29 8.39 8.45

o/ C)c..djé Sls pae s 50 /00 C)c..djé Sl3 gme I3 fae /00 C)a..djé s sme oo ms
Numbers represent F-values at 5 and 1 % level. * and **, significant at P<0.05 and P<0.01.
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Continue Table 1.

Ol s sl B ol e O3 ol e O3
¢ 633l a s Js e 0 f f
S.0.V . R/A (R)J.M). (A)u“f“
df Total dry weight B -

Root dry weight Shoot dry weight
Nitrogen 5 135697.27"* 0.39%* 7506.79* 81152.25™
Source(NS)
Salinity(S) 4 28888.84™" 0.02"* 2392.51%* 15276.40™*
S x NS 20 5260.6" 0.005™ 30692 * 3692.54™
Error 30 2647.13 0.005 157.76 1935.5
IV 19.24 19.91 11.17 15.53

o/ claMﬁ Dl Gme s 5 0/ 0 c}a,w): Dl oae I pae 0 /00 c}a,w): Jlsgae pde s
Numbers represent F-values at 5 and 1 % level. * and **, significant at P<0.05 and P<0.01.
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.(Zhao et al., 2007) c...ils Sl g IS g B J:J.b.

95 S gawl (Slgizme
RS O3 a3 DL bl &S
S «PSe/)) (gols pme I GT  Jlize 5 (g5
ol L () Jds) ol anisls S 5 s o Ol
35 o el Ol (golal O s S cbale
0l Gl Ve e A (ghsd e B S
5 a3 hes Sila 5 313 OLE Lo iln sl
(V) (S5 glacad 5 LIS pa CuiS L
3 PIN /P DT 5 5 e (00 100) 5 (YO 1 VO)

S il e (AL Sl S esle S e S ke TE/T)
Gl e s Ol RIS 5
O3s e pmie 3 Sus=b Jmline =150 () i) o
50 (e N0 (o8 w53 s Ole o 20
YEYV/E Ole am (00 104) o3 gol 055 20 S

JMJ).uaMmubﬁasurﬁﬁrﬁ&

\Al

kI o 555 Slgime

sl e g Syt a8 sl Ol il 4
AT o Jalite s psisl £ D2 S5 0
= P=S/0)) des s SO dlanl mha 5o (6515 e
aslie () Jod) cils Ly IS lae 15y (gl gime
aS 313 DL 055 a8 ke gl La Sl
3l e i8S e j3b sa 38 (g pme o mie
sdaliin (V0 0) oy sal @ 05555 s 53 OF o2 S
oo 218 o 53 05 g0l Ol 131 L
o Sl L cpomen AS 03558l b sa 3 IS
bsa s ) osS, Ol SIVL & JVse oo Fr b
dolee 3 5 4y Jals ol Sl allS (ghls pme 5 sbas
J2 9 1S 53 o s VE/AY sa by IS 55 ds s V00
Sos=t Ve (oo Ar 5 ¥ Jlad (e oomes 35D
Jelize 15 (Y Jader) AiS eds (gl e Dol
58 Jb IS o580, Olsn op i O35 58 e 5 S
LS e 5o 5 Ve Je ¥ g8 0 b s 1S
O 5 SLS ilesl 55 .() Jsd) s sl i
LS Jds IS Ol el 55 8 655 2 (VYA
o 4 ol Jslos 53 Sl w4 p sl ond Rl
ol Sl solel dss S Tl 53 Sl e
J5 S Olpn 0T o a5 S 035 55 Ol Sl

L amlie 53 passal e Sl 5 o s 0 S



e Sl oule (330 53 (o093 g0 9 (1A (059 sy 3110 lSan 9 (LS 93,

5 o SBll e Cte [Sian 35y e
2005 35205 OLALS 53 el s Bl 5 A5l
Heidari & Omidi, 2010 Bohenert & Shen, 1999)
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ABSTRACT

Introduction: Lallemantia royleana 1.. is a plant of the Lamiaceae family. Its grain has about
18% protein and 20% fat content. Salinity stress is one of the important factors in reducing the
growth and yield of medicinal plants, especially in arid and semi-arid regions. Nitrogen
deficiency in arid and semi-arid soils is also significant. The relative adaptation of plants for the
use of nitrate and ammonium is different. Therefore, the reaction of plants, especially
medicinal plants, is different in the choice of the form of nitrogen (nitrate or ammonium) after
absorption and prior to entering the organic nitrogenous compounds, thus, it becomes more
complicated in terms of salinity stress. This study aimed to evaluate the effect of different
sources of nitrogen fertilizers and salt tolerance on balangue herbs. In this study, the response
of the herbal medicine to the nitrogen source is evaluated under salinity conditions.

Material and Methods: This research was carried out in the research greenhouse of the Soil
Department of Faculty of Agriculture, Shahed University of Tehran. The study was factorial
based on randomized complete block design (RCBD) in three replications and in early stages
of seedlings growth. The treatment composition included the product of salinity factor levels
and the ratio of nitrogen change. Factor of salinity (control, 40, 80, 120 and 150 mM) and
nitrogen source levels (Hoagland, 0:100, 25:75, 50:50, 75:25 and 0:100 ammonium: nitrate) and
wete done in a greenhouse. The greenhouse temperature is 22-25 ° C and the intensity of light
is provided by a combination of fluorescent lamps and tungsten lamps. Before applying the
factors, seeds were first disinfected 30% with sodium hypochlorite 5% and then washed with
distilled water several times. After germination of the seeds and proper growth of root and
stem, seedlings were transferred to the hydroponic cultute medium. The data were analyzed
using SAS software, including statistical analysis of variance of data related to different traits.
Charts were also drawn by EXCEL software. Duncan test was used to compare the means.
Results and Discussion: The experiment result showed that content of proline, glucose,
pigments photosynthesis, and shoot elements content of sodium and potassium and nitrate
reductase enzyme activity and morphological dry ground and shoot dry weight were significant,
respectively. Comparison of the means was showed that salinity content of proline (55.5 %),
glucose (24.9 %) increased in the shoot. In the other hand, with increasing salinity, sodium rate
(18 %) increased significantly, potassium uptake (12 %) was prevented by sodium. Also,
salinity reduced the nitrate reductase activity (24%) in balango. However, the increase of
ammonium nitrogen increased nitrate reductase activity in leaf (16.3%), stem (35.3%) and root
(16.6%). While, an increase in the ratio of ammonium nitrogen resulted in a decrease in fresh
and dry weight of the balango and airspace of the plant, it represents the destructive effect of
ammonium on the plant.

Keywords: Salinity, nitratereductase, Balngo, content of proline, glucose
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