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Evaluation of germination characteristics and growth of barley (Hordeum vulgare)

under the allelopathic effects of aqueous extracts of leaves and roots of weed
Pipperweed (Lepidium draba L.)
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Table 1- Combined analysis of variance of different concentrations of Pipperweed aqueous extract, on germination
percentage, Germination rate, radicle length and coleoptile length of Barley.

MS e o Kk
D e s30T s 5 Wz e 55 Sl e iy, Jsb il Jb
S.0.v DF %%rrgﬂ?;b%n Germination rate Radicle length Coleoptile length
J 1 7.42 7.56 2.77 473.06
Year
e 6 5.93 321 8.75 29.23
Error
A ¢l 2 9105.56™ 367.34™ 1372.34™ 1548.09™
Organ (A) ' ' ' '
r\,\;\ X Jl
Year x (A) 2 1.62 0.39 2.54 727.27
B) o jlae cLke
? . 5 38295.90™ 1399.72™ 21710.46™ 55815.95™
(B)Extract concentration
cble X Jl
Year x (B) 5 2.81 1.44 1.84 275.31
cble X als!
¢ o o o -
A)rx B) 10 3192.55 97.31 311.31 1198.98
cble x Cl,ul X Jlo
Year x (A) x (B) 10 1.63 0.85 1.69 312.64
J e 102 4,29 5.00 25.03 29.23
Total Error
Sl _
cvV 2.99 18.03 13.20 7.91

W STV PR du»\cla.uwl;@u,)l;@ﬂb 5 4 LSD u303T jalul s 533 5 NS
ns, ==, =, based on LSD test, non-significant and significant at 1 and 5 percent level of probability, respectively.
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Figure 1- The final germination percentage of barley under influence of various concentrations of Pipperweed aerial
aqueous extract (Points representing the average observed data and the lines are the result of fitting the data to the
logistic equation)
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Table 2- Estimated Logistic parameters for Pipperweed aerial aqueous extract.

s

] a b X50 (ED50) R2
Variable
Sl oo
Germination 98.11 3.46 18.51 0.99
percentage
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Figure 2- The final percenta%e of barley germination under the influence of various concentrations of PiPFerweed
i

underground aqueous extract (Points representing the average observed data and the lines are the result of fitting the
data to the logistic equation)
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Table 3- Estimated Logistic parameters for Pipperweed underground agueous extract.
V;;il;le a b Xso (EDso) R?
S8 A
Germination 99.56 18.58 46.63 0.99
percentage
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Figure 3- The final germination percentage of barley under the influence of various concentrations of Piperweed mixed
of aerial and underground aqueous extract (Points representing the average observed data and the lines are the result of
fitting the data to the logistic equation)
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Table 4- Estimated Logistic parameters for Pipperweed mixed of aerial and underground agqueous extract.

V-7

] a b X50 (ED50) R2
Variable
Sl Aoy
Germination 98.93 4.93 35.59 0.99
percentage
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Table 5- Combined analysis of variance of different concentrations of Pipperweed aqueous extract, on Radicle fresh
weight, Coleoptile fresh weight and Number of lateral root of Barley.

MS Sles o o Sile
N o @313 s wrdlsy 5050 arale 5 0js B A Sk sl
S.0.V DF Radicle fresh weight Coleoptile fresh weight ~ Number of lateral roots
e 1 0.25 7.11 0
Yea
e 6 4.84 30.44 0.46
Error
A ¢l 2 1227.69** 5461.59** 9.88**
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Table 6- Effect of various concentrations of aqueous Pipperweed extract on germination traits of Barley. (Averages
with a common letter based on LSD test are not statistically difference at 5% probability level).
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1- Quercetin

2- Kaempferol

3- Caffeic acid

4- p-coumaric acid
5- Sinapic acid

6- Ellagic acid
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Abstract

This experiment was conducted to evaluate the effect of aqueous extract from different parts of
Pipperweed , namely aerial, underground and mixes of them, on germination and growth of barley
seedlings in a randomized complete blocks design with four replications in 2015 and 2017 in the
Seed Research Laboratory of Mohaghegh Ardebili University. Treatments included the aqueous
extract of Pipperweed, including underground parts, aerial organs and their mixture in equal
proportions and at five concentrations of O (distilled water as check), 5, 10, 20, 40 and 80%
volumetric. Based on the results, different concentrations of aqueous extract of different organs of
Pipperweed had a significant effect on germination and seedling growth of barley compared to the
control (p<0.01). By increasing the concentration of the Pipperweed extract of the aqueous extract,
there were significantly reductions in germination percentage, germination rate, radicle length,
coleoptile length and fresh weight of radicle and coleoptile as well as the number of secondary
roots. Most reviewed traits in this experiment was observed in the control of treatment and then, on
the application of the concentration of 5 percent extracts of various organs of Pipperweed and the
lowest amount of the aforementioned traits was obtained at concentration of 80, and 40% different
organs extract of Pipperweed. Application of volumetric concentration of 80% of the extract air
organs, under ground and mix it, could reduced to zero the amount of all the studied traits. Based on
the results of the three-parameter logistic equation fitting as well as the based on the values of the
Xso resulting from it, the largest effect of aqueous extract of was owned by Pipperweed plant aerial
organs, so the aqueous extracts of underground organs showed the lowest impact on the studied
traits. The results of this study showed that the remains of the Pipperweed weed plant can be strong
negative influences on the characteristics of seed germination and barley seedlings growth and
development and it also became clear that aerial organs towards the underground organs has a
strong allelopathic material to prevent seed germination and growth of barley seedlings. So should
be attention to the remains of Pipperweed in terms of the cultivation of farms and at the time of
preparation of the seed bed planting.

Keywords: Allochemical, Barley, Growth traits, Pipperweed, Volumetric percent.
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