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Abstract

In order to investigation the effects of different concentrations of leaf aqueous extracts of walnut on seed
germination and seedling growth of barley, arugula and corn, a laboratory experiment were conducted in the
Faculty of Agronomy, Islamic Azad University of Isfahan, in 2013. In this experiment, walnut leaf extract
including control (distilled water), 25, 50, 75 and 100% were studied to determine juglone sensitivity in three
species based on completely randomized design (CRD) with four replications. Chromatography analysis showed
that a highest rate of juglone was observed on walnut leaves in August. Increasing concentration of leaf extract
lead to continuously decrease in germination percentage and germination rate, root and shoot length and seedling
dry weight. Germination percentage of corn and arugula seeds on primary growth stage showed resistant to walnut
allelopathy. The lowest germination percentage was observed on barley in %100 leaf aqueous extracts of walnut.
Corn and arugula were more sensitive to walnut extracts than barley seeds, however, root and shoot dry weight in
barley had no significantly different between treatments. The aqueous extract of walnut did not have a significant
effect on germination components of barley, corn and arugula, so that corn and arugula in the early stages of
germination and barley in seedling growth showed strong resistance. The insensitivity of the studied species
showed that the aqueous extract of Iranian walnut leaves is a strong substance in controlling weeds of these species
towards sustainable agriculture.
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Table 1- Analysis of variance (mean of squares) for allelopathic effect of walnut leaf water extracts on
germination parameters on barley, arugula and corn

- Ao J J S§ PO
S D wlin a3 = 22 > ’b - il oS 003
Seed 5.0V PR el e sl e SDW
GR GP RL SL RDW
(o,ba) slas
4 9.2 0.72* 0.06** 0.026%** 0.0016 " 0.005"s
pe Treatment
Barley L= Error 15 0.016 0.001 0.003 0.009 0.002 0.003
() & i s 6 CV 7.78 7.7 3.19 3.72 3.07 3.27
(o,ba) slas
4 2.06** 0.008**  0.033** 0.04** 0.008** 0.005**
ol Treatment
Arugula L= Error 15 0.001 0.0001 0.12 0.038 0.007 0.009
(1) &l ot g 6 CV 3.01 3.54 7.38 5.88 8.19 7.48
(o,lze) slass
4 0.11** 0.026** 1.24%* 1.95%* 0.001** 0.01**
Treatment
C"” L= Error 15 0.001 0.003 0.018 0.002 0.004 0.0015
orn
(1) & i oy 6 CV 3.06 7.9 7.72 3.40 12.83 3.75

TN 50 ezl pebas 53 13 an 5 13 grn b 5 F* % ns
Ns: Not significant, * and ** significant at 5 and 1% level of probability, respectively

Germination percentage: GP, germination rate: (GR), Shoot length: (SL), Root length: (RL), Shoot dry
weight (SDW), Root dry weight (RDW).
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L= @T e}l«é& e . 4’-'4“:‘{) d}b 4’-'4&“" J)b ‘sg“:"' 3T) &" 053
iy o S8l Ao ] . = . e -
Crop seed Water el GP (el asl) () arady,  (S) sl

extract GR RL SL RDW SDW

dals 3.672 0.98°2 4.7 5.432 0.0322 0.032

AL 3.452 0.962 4.15¢° 5.182 0.028% 0.02°

B’T 70 3.332 0.932 4242 4.69° 0.0252 0.01°2
arle

y A% 2.69P 0.75° 4,082 4.66° 0.019° 0.01°

JARE 1.61¢ 0.45¢ 3.82°P 4.60° 0.017° 0.01°

dals 2.12 0.952 5.67°2 3.7¢° 0.07°2 0.019°

X0 1.03% 0.82° 3.34°b 2.48°P 0.02be 0.013°
ol

e 70 1.04° 0.83° 3.18¢bc 2.13¢ 0.021° 0.012°

Arugula )

AT 0.98" 0.80° 2.82¢ 1.95¢ 0.016¢ 0.011°

JARE 0.75¢ 0.71¢ 2.294d 1.64¢ 0.013¢ 0.011°

dals 1.82 0.98°2 3.82¢2 3.20° 1.032 1.22

X0 1.06° 0.88"P 3.52°b 2.67°P 0.93°P 0.96°

g” 70 1.00° 0.84° 3.26° 2.13¢ 0.73° 0.89°
orn

A% 0.79¢ 0.71¢ 2.86¢ 1.96¢ 0.51¢ 0.67°¢

JARR 0.46¢ 0.70¢ 1.42¢ 1.29¢ 0.23°¢ 0.38¢

I (g s gme o5 Mﬁ@Ju:,lcb,‘)wsuofﬂwuﬂmg,w_;),&Wmv\, Glols O 53 & ol SSle
* Means with same letter in a column have not significant difference with each other, according to Duncan

multiple range tests (P<0.05).

Germination percentage: GP, germination rate: (GR), Shoot length: (SL), Root length: (RL), Shoot dry

weight (SDW), Root dry weight (RDW).
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Figure 3- 3D diagram germination percentage of barley, arugula and corn
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