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Abstract

Introduction

Millet grows in unfavorable conditions such as extreme heat and low rainfall and needs a shorter
growing season and has high water use efficiency compared to small grains. Pre-sowing by
changing the type of plant and different cultivation operations cause the composition of the weed
seed bank to change. Nitrogen, as one of the most consumed plant elements, is one of the most
limiting nutrient elements in agricultural production, the correct application of nitrogen in
agriculture increases yield, reduce production costs and environmental pollution. This research was
conducted to study the effects of chickpea pre-sowing and nitrogen fertilizer on weed species
diversity in millet.

Materials and Methods

The experiment was conducted on split factorial based on randomized complete block design with
three replications in the research field at University of Jiroft during 2018-2019. The treatments
included two levels of with or no chickpeas pre-sowing, three levels of nitrogen fertilizer 200, 300,
400 kg. ha* from the source of urea and three types of millet, Pearl (Pennisetum glaucum), Foxtail
(Setaria italica) and common millet (Panicum miliaceum). The size of each experimental plot was
3 x 2 m2 The seeds were sown manually with an intera and inter row 50 and 5 cm respectively.
Drip irrigation system was used and no chemical pesticides or weed control were used during
different stages of plant growth. In order to measure the dynamics of the weed population,
sampling was done 20, 40 and 60 days after planting. Plots of 100x100 cm? were used for
sampling weeds, then the weeds were sorted and counted according to species. Weed biomass
weight was measured and stability coefficient evaluation, Shannon index), Simpson and dominance
were calculated by Post software. Data analysis was done using SAS 9.4 software, comparison of
mean was evaluated Duncan's test.

Results and Discussion

Sampling during the three growth stages of millet plants showed 10 weed species in different
treatments was observed such as Cyperus rotendus, Poa nemoralis and Echinochloa galli. Different
studies have shown that the stability of plant species is influenced by various factors. In the
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treatment of using different amounts of nitrogen, the stability coefficients of the species varied, so
that in most cases, the highest stability coefficient of the weed species was obtained by increasing
the amount of fertilizer. Also, most of the weed species observed in the weed range were random
and temporary, and only Cyperus rotendus species was stable. The amount of Shannon's diversity
index was higher in all three stages of sampling, in the treatment of chickpea pre-sowing and the
third level of nitrogen fertilizer. The highest index of Margalef was assigned to the treatment of the
third level of nitrogen fertilizer (1.08) in the first sampling stage located at the beginning of the
growth of millet plant and the treatment of chickpea pre-sowing (2.11). The trend of Simpson's
index changes was variable in all samplings. Fertilization and application of nutrients increase the
competitiveness of weeds and affect their establishment, emergence, density and development. In
the present study, weed density and biomass increased with increasing nitrogen fertilizer levels. In
the first stage of weed sampling, there was no statistically significant difference in the dry weight
of weeds in all three millet fields. With the increase of days after planting time and the increase of
plant growth rate in the second stage of sampling, the dry weight of common millet weeds
decreased by 14% and 21% respectively compared to pearl millet and foxtail pearl millet. In the
third stage, the dry weight of common millet weeds decreased by 13.5% and 20.8% compared to
pearl millet and foxtail, respectively.

Conclusions

The results of the present study showed that pre-sowing chickpea treatments, different levels of
nitrogen fertilizer and millet species are effective on the population and biodiversity indicators of
weeds. According to the results of this research, in order to prevent the invasion of weeds and
competition with the target plant, it is suggested to use suitable pre-sowing and the use of nutrients
based on the needs of the plant.
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Table 2. Relative abundance and botanical characteristics of different weed species in three sampling

stages located in the millet fields

Scientifi . Photosynthetic Life Biological First Second Third
cientific name Family - - .
pathway cycle form sampling sampling  sampling

Lamium amplexicaule Labiateae Cs PB Th 243 1.640 1.19
Cynodon doctylon L. Poaceae Cs PG Ge 1.487 1.12 0.29
Echinochloa galli-crus Gramineae Cs PG Th 271 2.22 1.27
Tribulus terrestris L. Zygophylaceae Csy PB He 1.461 4.650 0.83
Heliotropit_Jm europium Boraginaceae Cy4 PB Th 3.691 6.630 0.79
Amarantus [etrofelexsus Amaranthaceae Cs PB Th 1.461 1.310 0.99
Poa nemoralis L. Poaceae Cs PG He 2.86 2.05 1.37
Portulaca olerace L. Portulaceae Ca PB Th 2.717 9.320 1.58
Cichorium intybus L. Asteraceae Cs PB He 0.24 1.13 0.896
Cyperus rotendus L. Cyperaceae Cs PG Ge, Cr 3.03 2.20 1.59

Broad-leaved perennial (PB) and narrow-leaved perennial (PG)
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Table 3. The effect of different nutritional levels on the stability coefficient (%)

Heliotropi

caules  SPecies eur?_p'lum species L species L species L species
N1M1C1 0.00 4.44 Random 8.33 Random 16.67 Random 8.33 Random
N1M2C1 0.00 - 17.86 Random 4.17 Random 4.17 Random 0.00 -
N1M3C1 0.00 - 7.79 Random 0.00 - 7.14 Random 5.56 Random
N2M1C1 0.00 - 13.33 Random 9.21 Random 17.78 Random 0.00 -
N2M2C1 0.03 - 1.96 Random 0.00 - 0.00 - 16.67 Random
N2M3C1 008 Random 3333 Tem)‘;orar 417 Random 8.33 Random  0.00 -
N3M1C1 0.03 Random 0.00 - 10.00 Random 6.67 Random 0.00 -
N3M2C1 0.00 Random 6.13 Random 5.13 Random 2.56 Random 1.96 Random
N3M3C1 0.00 Random 37.50 Random 12.50 Random 8.33 Random 0.00 -
N1M1C2 0.08 1.39 Random 1.45 Random 13.42 Random 2.84 Random
N1M2C2 0.28 Random 2.38 Random 2.38 Random 0.00 - 5.61 Random
N1M3C2 0.06 - 2.30 Random 2.74 Random 7.43 Random 0.00 Random
N2M1C2 0.00 - 1.04 Random 2.90 Random 13.16 Random 13.54 Random
N2 M2 C 2 0.03 Random 3.33 Random 0.00 - 13.33 Random 3.33 Random
N2 M3 C 2 0.08 Random 17.78 Random 3.70 Random 11.11 Random 3.33 Random
N3M1C2 0.03 Random 0.00 - 0.00 - 11.75 Random 0.00 Random
N3M2C 2 0.00 Random 9.52 Random 0.00 - 3.87 Random 2.78 Random
N3M3C 2 0.14 Random 12.22 Random 3.33 Random 17.94 Random 0.00 -

ol 05,1 (N3 (vfjl:f oo

N3), Millet plant including Pearl millet (M1), Foxtail (M2) and Common (M3)

N2 r;}\;“" N1 C;M\'")bj;}:ﬁ b;c(CZ) S P C,.f»lfﬂ b)v\{A(Cl) S P C,..I:lfu;:.:
(M3) Jsans 03515 (M2) (alssp5 (M1)
Chickpea pre-sowing (C1), No chickpea pre-sowing (C2), Nitrogen fertilizer (200 kg N1, 300 kg N2, 400 kg
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Table 3 (Continued)
Cichorium Species Cyperus Estimate Portulaca Estimate Poa Estimate Amarantus Estimate
intybus L. estimation rotundus species oleracea species hemora species retrofelexsus species
L. L. lis L. L.

0.00 - 0.00 - 0.00 - 23.33 Temporary 2.22 Random
0.00 - 0.00 - 4.76 Random 21.43 Random 43.45 Random
0.00 - 0.00 - 22.22 Random 3.03 Random 2.38 Random
4.76 Random 0.00 - 0.00 - 20.32 Random 0.00 -
0.00 - 11.76 Random 0.00 - 5.88 Temporary 35.29 Temporary
0.00 - 0.00 - 0.00 - 12.50 Random 0.00 -
0.00 - 0.00 - 3.33 Temporary 36.67 Temporary 14.44 Random
0.00 - 0.00 - 10.65 Random 15.78 Random 0.00 -
0.00 - 0.00 - 0.00 - 0.00 - 0.00 -
1.39 Random 69.57 permanent 4.23 Random 9.06 Random 0.00 -
0.00 - 74.19 permanent 0.00 - 7.14 Random 0.00 -
2.74 Tem)eorar 7241 permanent 1.15 Random 453 Random 1.59 Random
1.45 Tem}r/Jorar 73.91 permanent 6.06 Random 4.48 Random 0.00 -
0.00 - 30.00 Temporary 10.00 Random 13.33 Random 0.00 -
0.00 - 33.33 Temporary 21.85 Random 0.00 - 3.33 Random
0.00 - 60.00 permanent 2.22 Random 16.43 Random 0.00 -
0.55 Random 0.00 - 4.76 Random 5.56 Random 14.29 Random
0.00 - 57.14 permanent 13.49 Random 6.67 Random 2.38 Random




Y70

VEO 5ol o o)l FA il ( AE Sl s

059 s Aliceo - gbaw § 3955 ST iy 4 AaSTT9 30 O3 E3130 3 Slile SldgT £oi S Sl -E J9us
Table 4. Indices of weed species diversity of millet fields under the influence of chickpea pre-sowing,
and nitrogen different levels

First stage Second stage Third
stage
index . . . . . . . ce index . . index
index index index index index index  index index  index
chickpea pre-sowing 0.45 082 114 211 047 072 08 171 038 093 063 1.19
No chickpea pre-sowing 0.66 052 08 178 056 060 069 153 053 088 060 1.01
1
N100 kg.ha 0.43 068 087 081 043 028 074 148 047 070 054  1.82
-1
N200 kg.ha 0.34 051 118 100 034 023 080 154 057 062 042 189
N400 kg.ha™* 0.73 044 129 108 055 014 08 179 064 058 076 171
Pennisetum glaucum 0.31 033 083 104 061 028 063 064 052 032 037 117
Setaria italica 0.52 041 071 102 058 032 068 059 056 042 032 126
Panicum miliaceum/ 0.44 052 08 098 053 038 082 066 062 056 046 115
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Table 5. Results of analysis of variance of the effect of chickpea pre-sowing and nitrogen different
levels on weed dry weight

Mean square

Sources of variation df - -
First stage Second stage Third stage
Replicate 2 5.02 ™ 241 0.38 ™
Chickpea pre-sowing (A) 1 108.06™ 3913.4™ 4521*
Errora 2 0.66 0.307 1.05
Nitrogen levels (B) 2 15.48" 3.61" 2,640
Millet (C) 2 9.39m 111.27 ™ 15.07**
AxB 2 25.79" 4.44 ns 0.05™
AxC 2 14.86™ 217.99™ 9.36**
BxC 4 9.32™ 255.79™ 11.66**
AxBxC 4 6.2m 116.29™ 7.75"
Errorb 32 5.37 8.07 1.09
CV (%) - 15.1 13.3 18.4

Lied ()15 e 6,\;,,\.‘:);@,&”@!@”; Gl gra s aslas 5 5 4 NS s g

*, ** and ns indicate significance at the probability level of 1%, 5% and non-significance, respectively.



Yev

VEO 5ol o o)l FA il ( AE Sl s

S0 pigas dlo o 4w 53 0351 5 Sdle i )9 g Fao (ol Jolge dlio -T Jour
Table 6. Comparison of main factors on of dry weight of millet weeds in three stages of sampling

Factor Level First stage Second stage Third stage
Pre-sowing of 16.72 29.8° 6.5°
. chickpeas
Pre-sowing .
No Pre-sowing 13.8° 13.8" 4.7°
chickpeas
200kg 14.2% 12.8b 4.7°
Nitrogen levels 300kg 15.5° 20.1a 5.4
400kg 162 21.9a 6.12
Pennisetum glaucum 15.4¢ 21 88 5 92
Millet Setaria italica 14.42 23.82 6.78
Panicum miliaceum 15.8? 18.8° 5.3

Weeds dry weight of stage 1 (gr.m-2)

25

20 A

15 A
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There is no statistically significantly difference between columns with the same letters (p<0.05)

CR1:Crop rotation ~ CR2: No Crop rotion

N1:

104 f:

200 kg.ha?  N2:300 kg.ha' N3: 400 Kg.ha!
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Figure 1. Interaction effect of pre-sowing of
chickpeas and nitrogen fertilizer on weeds dry

weight in sampling first stage
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N1: 200 kg.ha'  N2:300 kg.hat
Kg.hat
M2: Foxtail millet

Proso millet

N3: 400

M1: Pear millet M3:
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Figure 3. Interaction effect of nitrogen fertilizer and
millet on weeds dry weight in sampling second stage

CR1:Crop rotation ~ CR2: No Crop rotion

M1: Pear millet M2: Foxtail millet M3:
Proso millet
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Figure 4- Interaction effect of pre-sowing of

chickpeas and millet on weeds dry weight in
sampling third stage

Weeds dry weight of stage 2

CR1:Crop rotation ~ CR2: No Crop rotion
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Figure 2- Interaction effect pre-sowing of chickpeas and
millet on weeds dry weight in sampling second stage
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Figure 5- Interaction effect of nitrogen fertilizer levels

and millet on weeds dry weight in sampling third stage
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