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Tablel. The results of drainage water chemical analysis in salinity stress experiment

Cations s.5l5 (meg/1)

Anions la .1 meg/l

EC (dS.m) pH SAR

Ca” Mg Na’ K* CcL HCO3 CO3  S04™
0 7.1 0.0 0.4 0.5 0.0 0.0 10 0.5 0.0 0.0
2.5 7.83 7.4 102 32 10.1 0.4 12.2 3.1 0.0 4.1
4.5 7.8 8.6 14 4.8 26.5 0.3 21.9 8.3 0.0 16.5
6.5 7.75 9.2 20 8.2 35 0.6 35.3 9.4 0.0 18.5
8.5 7.7 12.7 244 228 628 0.8 65.5 5.6 0.0 34.8
12.5 7.2 17.6 252 306 785 0.9 95.4 10.1 0.0 40.2
16.5 6.9 225 295 36 132 0.95 140.5 11.5 0.0 47.8
20.5 6.8 26.4 348 402 151 0.99 178.6 13 0.0 55
Cxy g g Lo 0,8 drwle ¥ oddayl, luly Siale> wuo o
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2 e yh Sisler we)d (%o YF) (n S 5
o g geker) (o0 VIO 5 wald (6590 slayles
5 (0,0 AV) o ien oS ol LaS (O Jeuz) S
3 S,k Sialsr do) (we)yd a0) G ieS
@l el Cassay )b V0 g yho (Sis slajles
5 gt Sl b 8 553gn bl iz 35
ook el 4 ol Sialsx wo s (S g (55
5 A oole las b Ll «wdly oS (glo sme
o g iy oo V0I0) 598 a3k
asle Jiailer Jawdly doyo Y2 U Lugils j pcale
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Table 2.Variance Analysis of germination characteristics of strangle wort (Cynanchum acutum) seeds under salinity

stress
Mean square ole e (2Silee
Cisn o S B s
@L;.a a0 . ‘53).439? P ) ) [S37] "uﬁ ey es osle
Ol s L;alﬂ il 2oy &l bl edldsk ) azadle a>olS 1
S OV pp  Germination G - Radicle Plumule Radicle Plumule S "dl‘: T(;)ta
o " percentage ermination length length dry dry cedling Ty
rate cioht weight vigour matter
weig & weight
S ‘15’5‘“ 7 1382** 0.01%* 3.9* 8.1* 0.001* 0.001* 22.9* 0.002%
alinity
slas
ialoj! 24 1.4 0.0005 0.07 0.007 0.0003 0.0003 0.01 0.0005
Error
(SR IRWSNY
Sl s 491 8.8 9.3 11.2 8.18 12.36 1.08 6.4
(%) C.V

S8 siee e NS 5 00,0 S mhaw ol e e

™ and ™: 1% significant and non-significant, respectively

S a5 Il o Gugls ey Giailsr leogas i)y 455 @l Y Joaz
Table 3. Variance analysis of germination characteristics of strangle wort (Cynanchum acutum) seeds under drought

stress
Mean square ol e 2Kk
i e g Sidler S Aty Sk S ok ) e 5 05
Sl & w5l REJEHIESNWRS " - azdl Jgb aiy, azail 4ol an s
S.0.vV DF Germination ,)5) . : Plumule  Radicle Plumule Seedling  Total dry
.F. percentage Gerrnlilatlon l}adlcllle length dry dry vigour atter
rae engt weight weight weight
D&ht 6 1184* 0.03* 11.7** 10.5** 0.02* 0.02%* 4503.8** 0.09*
roug
s
B 21 1.2 0.0002 0.009 0.004 0.0001 0.003 0.94 0.0001
rror
k_)‘ 25 — >
s 2250 5.6 9.46 14.4 9.2 10.7 6.1 7.2 9.1

C.V (%)

ogiae e DS g as,e SO mhaw )3 o Jxe

" and ™:1% significant and non-significant, respectively
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Table 4. Mean comparison of germination characteristics of strangle wort (Cynanchum acutum) seed under salinity

stress
695 Tola o e s e Job Job SaS iy SAS0ss - B s
a2} (502) ‘i;j ” ‘j) 5? T e, adl aan, el oals | ek
(o ’ e Gagil) Gl D ) o )
. Total
Salinity I L Radicle Plumule Radicle  Plumule Seed dry
Germination ~ Germination rate dry dry .
levels %) " length length weisht weisht ling matter
(dS/m) ° (cm) (cm) & & vigour  weight
(2 (&)
(2
0 92° 12.61% 3.02° 39" 0015 0025 603 0.04°
25 89™ 12.63° 3.2 44 0.19* 0023 608 021
45 88" 10,59 3.06° 35 0009 0024 503" 0.033°
6.5 85" 9.54 2.8° 314 0082 0.016° 50° 0.024
8.5 84° 6.52° 2.7° 24°  0.008¢ 0016° 403 0.024°
12.5 73° 4510 1.5¢ 107" 007 0013 204  0.022°
16.5 62 350 1.2¢ 0.8¢ 0.004°  0.009°  10.9°  0.014°
20.5 36° 1 28¢ 0.4" 03" 0001" 0002° 35 0003

8,05 gl e igles a0 S Jlel rhas 58 Sls (glasels siz ge3T ell s S i By slls a5 Sla Silie (gt o 00
Similar letters in each column show non-significance at 1% level of probability based on Duncan multiple range test.
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Table 5. Mean comparison of germination characteristics of strangle wort (Cynanchum acutum) seed under drought

stress
5 st e, Jsb : TEO s osle J5 35
(B Sis sl aas gy Filr ey ( ) T Sl Job T el o 0, S
SIES bz 2oy , ot sl . p5) 4zl Ls £ S
Drought Germination .()5) fe) Radicle Gt (m.f ) Plumule e Total dry
o Germination rate Plumule Radicle . Seedling
levels (%) @ length length (cm) . dry weight . matter
(Bar) (cm) engfriem)  dry zvjlght @ VIEOUT yeight (g)
g
0 91° 12.57° 4320 3.7° 0.016 0.018° 730 0.034°
-1 97° 10.46° 4.06° 3.9° 0.020° 0.013° 77.9% 0.037°
3 81° 10.41° 3.1° 3.5° 0.013° 0.011° 54.14° 0.027°
-6 65¢ 7.36° 2.25¢ 2.6° 0.010° 0.009° 32.1¢ 0.022°
9 26° 5.349 1.7 1.5¢ 0.009° 0.007° 8.5° 0.0017¢
12 12f 1.18° 0.27" 0.37° 0.004¢ 0.004¢ 0.78" 0.004°
-15 0.08 0.0 0.08 0.0 0.0° 0.0° 0.0¢ 0.0

35,105 6l sire gles do 0 S Jleal mhans 50 Sl (glasels siz yge3] Lelul e S i B a5 gla (nSilee (gt HB 50
Similar letters in each column show non-significance at 1% level of probability based on Duncan multiple range test.
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Investigation of the Effect of Salinity and Drought Stress on
Germination Characteristics of Strangle Wort (Cynanchum acutum)
Seeds

Habib NejadGharebaghi ', Esfandiar Fateh »”, Amir Aynehband*

Extended Abstract

Introduction: Strangle wort (Cynanchum acutum) is a perennial weed that could be propagated by seeds
and vegetative organs. This brings about harvesting problems for some crops such as cotton, sugar beet,
wheat and maize. In recent years, this weed has caused huge losses in sugar cane fields. The role of
environmental conditions in weed management is highly important. Given this, the present study seeks to
investigate the effects of environmental conditions (salinity and drought stress) on germination characteristics
of strangle wort weed.

Materials and Methods: In order to investe the effect of different salinity and drought levels on strangle
wort (Cynanchum acutum), two seperate experiments were conducted at Hakim Farabi Khuzestan Sugar
Cane Research Institute in 2014-2015. The experimental design was completely randomized, with four
replications. The treatments were different salinity levels at 8 levels (0, 2.5, 4.5, 6.5, 8.5, 12.5, 16.5 and
20.5ds/m) and the second experiment involved different drought stresses (osmotic potential) at 7 levels (0, -1,
-3, -6, -9, -12 and -15 bar).

Results: The results of salinity stress experiment showed that with increases in salinity levels from 0 to
20.5 ds/m, germination, radicle length, plumule length and seedling weight decreased by 61, 80, 91 and 99%,
respectively. The results of drought stress experiment showed that with increases in salinity levels from 0 to -
15 bar, all studied traits, i.e., germination, radicle length, plumule length and seedling weight all decreased by
100%.

The analysis of variance results showed that in all the traits, there were significant differences between
salinity and drought stress in 1% probability level. In this research, in the salinity experiment, in most of
traits, especially radicle length quickly decreased after 8.5 ds/m salinity to higher levels and in drought stress
experiment, after -3 bar to higher levels.

Conclusion: On the whole, it seems that sufficient information about this weed is vital for the adoption of
the best control method, and gaining insights into how strangle wort responds to environmental stress,
especially salinity stress, could help us to come up with new control approaches for this invasive weed. This
can present a proper ecological approach that could be adopted in sustainable agriculture programs, which is
environmentally sound as it decreases the use of chemical inputs. In addition, in order to lower the tolerance
of this weed to salinity and especially drought stress, it is suggested that it be used for weed management
programs. According to the results of this study, soil salinity higher than 8.5 ds/m and drought tension above
than -3 bar can cause sizeable reduction in most traits (growth parameters) especially in root length. In most
of the traits scrutinized, the tolerance of the weed to salinity and drought stress was 12.5 ds/m and -6 bar,
respectively.

Keywords: Osmotic potential, Weed, Strangle wort, Environmental stresses, Germination

Highlights:

1- Evaluation of germination characteristics of strangles wort under salinity and drought stress
conditions.
2- Determination of tolerance threshold of strangles wort germination seed to salinity and drought stress.
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