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Introduction

Sophora (Sophora pachycarpa Schrenk ex C. A. Mey) is a perennial weed of Fabaceae family which can
propagated by seeds and through perennial roots. It is one of the invasive plants that can be seen in the most
regions of Iran, especially in the wheat fields, pastures and drylands, of Khorasan. The biology of weeds and its
importance in management has received a lot of attention in recent years. In fact, it is necessary to know the
biological characteristics and key relationships between weeds and crops to control weeds in an agricultural
ecosystem. Also, the role of environmental conditions on weed management is very important. Given this, the
present study seeks to investigate the effects of environmental conditions (salinity and drought stress) on
germination characteristics of Sophora.

Materials and Methods

In order to investigate the effect of salinity and drought stress on germination characteristics and seedling
growth of Sophora, two separate experiments were conducted in germination stage as a completely randomized
design with four replications in the year 2017-2018 in research laboratories at Agricultural College of Ferdowsi
University of Mashhad. PEG 6000 was used for drought stress and NaCl, for salinity stress. The treatments
included drought and salinity stress levels (0, -0.1, -0.2, -0.4, -0.8, -1, -1.2, -1.4 and -1.5 Mpa). Seeds were
disinfected with sodium hypochlorite (1%) solution for 2 minutes, and were then washed with distilled water.
The measured traits were germination percentage, germination rate, average germination time, radicle length,
plumule length and fresh weight of radicle, plumule and seedling. The statistical analysis of the data was done by
SAS 9.1 and Sigma Plot 12.3 software.

Results and Discussion

Analysis of variance results showed that the effect of salinity levels on all traits was very significant (P<
0.01). Maximum germination was observed in control treatment and at the level of -1.5 Mpa salinity, the
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germination stopped. Also, the effect of drought levels on all traits was very significant (P< 0.01) and at the level
of -1 Mpa drought, the germination stopped. Fitting of the three-parameter sigmoid model provided a successful
estimation of the relationship between salt and drought stress levels and germination percentage of Sophora. This
model showed that salinity and drought stress at -1.08 and -0.43 Mpa, respectively, caused a 50% reduction in
maximum germination percentage of sophora, and it can be concluded that the sensitivity of this weed to drought
is more than to salinity, and the existence of salinity and drought stress can decrease growth indices of this weed
at germination and seedling stages.
Conclusions

It was concluded that with the increase in both the drought and salinity stress, all the growth characteristics of
Sophora significantly decreased and the effect of salinity stress on percentage of germination and germination
rate resulted from the toxic effect of ion salts. Whereas, the reduction of seedling growth traits was both the toxic
effect of ion salts and osmotic potential. It seems that sufficient information about this weed is vital for the
selection of the best control method, could help us to come up with new control approaches for this invasive
weed. Considering the increase of salinity and drought in the country's soils due to the decrease of rainfall and
climate change, and with the according to Sophora tolerance to salinity and its relative tolerance to drought, there
is a possibility of expanding the range of presence of this weed in the conditions of salinity and drought of the
soil, but for more accurate evaluation, it is necessary to conduct complementary experiments in the field and in
the greenhouse conditions.
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(Lynch & Lauchli, 1988; Zadeh & Naeni, 2007; sl ¢

Zhang et al., 2012; Yadegari,2014)
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S_isle LS (g9 Lsis b (Ghaderi et al., 2011) Ko
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= LSS g (6y9b (S )y, (Alebrahim et al., 2013)
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3 Cisllas T cungs o5 olS (55, (Zalnezhad, 2016)
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1- Vicia villosa
2- Prosopis farcta
3- Gypsophila pilosa
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Table 3- Analysis of variance of different germination traits of Sophora pachycarpa influence by different levels of drought
Mean of squares

SOV  df Germinatio Germinatio Ave_ragg Plumul Radicle Plumul Radicle Seedling
n N rate germinatio e length e fresh fresh fresh
percentage n time length weight weight weight

*
Drought 8  66405%*  42.82% 2397 1328%* 1955%*  §03** LA0% g g3
Error 27 14.99 0.82 3.87 0.12 0.35 0.066 0.031 0.08

bl o doyd S Jlain] s p3 Iy gime 556 odimy )L e
** indicates a significant effect at the probability level of 1%.

Ole &5 ol glaalS 1) o il Cluogad (St Cilisee golaw S1-€ Joua
Table 4- The effect of different drought levels on the characteristics of germination and seedling growth of Sophora pachycarpa

Slalinity Germinati  Germinatio Ave.rage. Seedling Eggischl Plumule Ragicl Plumule
evels on n rate germinatio fresh - fresh

(Mpa) percentage  (seed.day?) ntime (day) weight (g) W?;Sht weight (g) I?Q%gh length (cm)
0.0 99.15%" 8.93 2.60° 3.542 0652  2.89° 3.600 3472
-0.1 91.25° 7.09° 3.16 0.69° 0.20°  0.49° 2.97% 250
-0.2 88.75% 457¢ 4.26° 1.21 033>  0.86 3458 1550
-0.4 53.80° 2.424 4.83° 0.52¢ 021¢  0.30¢ 2700 1.10¢
-0.8 6.30° 0.26¢ 4,900 0.06¢ 0.02¢  0.04¢ 0.82¢  0.72¢
1.0 0.00¢ 0.00¢ 0.00° 0.00° 0.00¢  0.00° 0.00¢  0.00f
12 0.00¢ 0.00¢ 0.00° 0.00° 0.00¢  0.00¢ 0.00¢  0.00°
1.4 0.00° 0.00¢ 0.00° 0.00° 0.00°  0.00¢ 0.00°  0.00f
15 0.00¢ 0.00¢ 0.00° 0.00° 0.00¢  0.00¢ 0.00¢  0.00'

ol LSD (9051 o oy iy Jloin] el 53 Wyl (s 51 ime gl e oaimd yLis oyt yb 5> S yidiio g dg3g
* Means followed by similar letters in each column don’t show a significant difference based on LSD test at 5% probability.

Ol G arady) 5 arallo Job (Sjals coopu 5 dopd (S (SIS 5 (6)90 GET O (2955 Awelie =0 Joaa
Table 5- Group comparison between salinity and drought stress on reducing the percentage and rate of germination, the plumule
length and radicle Sophora pachycarpa

. Mean
. Comparison - —

Group comparison coefficients Radlc(:(I:;I;angth Pluml(JCI?nI)ength Geggler:ja.lgacl);l;ate Germination (%)
Salinity +1 2.36 1.91 57.92 4.12
Drought -1 37.38 2.60 1.03 1.5

Significant level 0.03 0.05 0.004 0.03

5 2l Ml o 2 ko3 VO gaen |y ) (6)9 &
ol 5 &S ausl > (Taghvaei & Ghaedi,2014) cls
0j9 5 Job (Sl co i g 2o)d 59y A2y BB Ol

i LMLyl 4 da g by TED ol asalS s

U cwipan |y (Sid g sy (a5 Sl oo plo &l 45 394 o0

1- Alhaji pseudalhagi
2- Haloxylon aphyllum

5 S50 G5 Gl darly Cudlys o el )l A (G590 Juo

Lo yiolyly olad &S (gysbots S 4 gi b |y ol &b (Sis
I ime Cdio 93 b ¢l (R?) (s co i 9 @, D, Xso)
&S ol s Jae Xso eyl () Jodo oV JS3) as (P<0/01)
5V A ol ladiily > Guifan (s 5 (6)8 GBS
o &b Sidles yiSlas aoyd 00 ials el SRl -+ /FY
ol (s 15 4 ) plo @5 juie Cawlas yal cpl a5 000
Joo ailiwl 2> (Amiri et al., 2012) o, Ken ¢ (¢ ol 203 oo
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100
V= 88.44/(1+exp(-(x+1.08)/0.15)), RP=0.97
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Different levels of salinity and drought potential (Mpa) y
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Figure 1- The final germination percentage of Sophora pachycarpa under the influence by different levels of salinity and drought
potential
Al o Syt dbles b bnodly bjlp Jols cbolas 5 sidodnlin slaosls ;Sbles bl
The points representing the observed data and the lines are the result of fitting the data with the logistic equation.

St g 659 Sl Ciliee zobaw )3 by & ek (Sialer Moy e sl 0 tell dw (aS5eSim dilae slad Slaype Ay g e Gy el =T Jgaa
Foee JoOME Gl g w2185 Jol>
Table 6- Parameters, coefficient of explanation and square root of the error of the three-parameter sigmoid equation to determine the
germination percentage of Sophora pachycarpa seeds at different levels of salinity and drought potential of NaCl and PEG6000
X0 a b R? RMSE
Salinity -1.08 (0.02) 88.44 (1.67) 0.15(0.01) 0.97 6.53
Drought -0.43(0.02) 99.15(3.51) 0.12(0.02) 0.98 5.53
1

il (oo dplubinl (gllas onimd ylis julyy 30 dlacl
The numbers in the parenthesis indicate the standard error

o B 1) 593 oy 08 yed el ej 5 olS Ylazsl ol 6 345 b0

LYl Sople ol b (ibolio )3 Lol 0,5 aalgs Lais (630
9 Cully s (518 o) )08 (il ol g an g
Sialyr alsye 3 (Suid i) (Bldpg Jelo cnl jl oy
olei » p3 L5 Cap o jpadile 465 ol S3gss] Cope ol
slpdy Cdls b o5 obS 4 s o] o515 (1alS g Sjels>
L 030 (Sl 4 pglie

il il b oas ob L jols cwyp gl (Egesme jo

ey g dop Sl Gl Cogods (SS9 9 GBS
g dzddy) @owlS )5 )y dadle g eady) Job «(Sjule
2y s Jse Xso yielyb (P<O/01) ais awlS by G5 andbles
= /XY g VA Gladeaily )3 by (St g (5y98 (i oS
& Bus Sialey Sl ghop 00 Liall 4 e K _wblKes
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