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Fig 6. Interaction effects of cultivars, plant density and fertilizer on grain yield of Millet
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Table3. Analysis of variance for the investigated quantitative and qualitative characteristics of common millet

,U_\REQF,. &35T a5 a_uu%&h Pﬂnmv_uwu\b?h Sl el L3 Odd 0y NC.C_ S8 ey
Source of variation Degree of Grain yield Biological yield Harvest index Seed filing Height Percentage of
freedom period protein
oS o 2 8941.16™ 1640865.01™ 7.66™ 0.166™ 7.102™ 11.823%*
Block
5 2 9615480.61** 6341999.55%* 195.17** 557.166** 179.101™ 2.9690*
Cultivar (C)
oS1y 2 3076697.81** 639515.97" 71.16%* 0.166™ 825.905ns 12.189**
Density(D)
5 ms S 1 36208.20™ 7935153.33%%* 3.73™ 0.166™ 2.622™ 0.015™
Biologic Fertilizer
ST s, 4 878739.79** 2173645.24* 51.88%* 0.166™ 368.551™ 1.522™
D xC
355 % o3, 2 62266.71" 240207.38" 28.06™ 0.166™ 109.691™ 0.043™
BF.xC
355 (S5 2 439095.88™ 598642.40™ 32.06* 0.166™ 276.074™ 0.041™
B.F. xD
355 % (S5 x o) 4 109539.72™ 4285735.20%* 46.81%* 0.166™ 606.408™ 0.048™
B.FxDxC
Lo 34 148493.51 611445.66 9.34 0.166 368.824 0.767
Erorr
S o 12.3 12.8 17.6 0.16 18.7 6.5
CV

s gme b 6LT CMesinS

ns statistically non-significant difference

L:nuu,uormu_squ”v..Qr{guu_u (Sre A gk

* and ** are significant at the statistical probability level of 5 and 1 percent
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Table 4. Correlation coefficients between the investigated characteristics of common millet

tL&J)l &ls Odd 3 0y95 :J,gLeJ— Aa'b.sjgh.c ol eS8 Aoy
Height Seed ﬁling 58 5 G}’ain Sl Percentage
period Biological yield Harvest of protein
yield index
&L&:)l
Height
LHERSR S-S PEY 0.098™
Seed filing period
S5 sm 3 Shes 0.019™ 0.017™
Biological yield
&l 3 Shes 0.084™ 0.726%* 0.002™
Grain yield
Sl e ls 0.114™ 0.496** 0.255™ 0.669%**
Harvest index
0.131™ -0.154™ 0.132™ -0.301* 0.310*

U9 A2
Percentage of
protein
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Introduction

In recent years, due to climate change, the planting of millets has become
of particular importance, necessitating conducting further research on their
quantitative and qualitative attributes. Pearl millet (Pennisetum glaucum L.) is
widely known as a multipurpose crop in many regions of the world. It provides
nutritious food for humans, feeds for poultry, and fodder for ruminants. About 20
different species of millet have been cultivated throughout the world at different
points in time. Commonly cultivated millet species include proso millet (Panicum
miliaceum L.), pearl millet (Pennisetum glaucum L.R. Br.), finger millet (Eleusine
coracana), Kodo millet (Paspalum setaceum), foxtail millet (Setaria italica L.
Beauv.). Little millet provides excellent support for nervous system health by
helping to restore nerve cell function, regenerate myelin fiber, and intensify brain
cell metabolism. Millets are also rich in micronutrients such as niacin, B-complex
vitamins, Vitamin B6, and folic acid. Millets generally contain significant amounts

of essential amino acids, particularly those containing sulfur (methionine and
Email address of the corresponding author: rsadrabadi@mshdiau.ac.ir
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cysteine) (Torabi, 2015). Plant density is among the agricultural practices that
greatly influences grain yield and yield components of pearl millet as it determines
the inter-and intra-plant competition for groundwater and soil nutrients during
the growing season. Due to the development of human societies, food security
has become a priority(Khajeh pour, 2012). Technological advancements and
the introduction of chemical fertilizers and pesticides have provided sufficient
quantities of food in recent decades, but food quality is questioned. Fertilizers
from natural sources might be a practical solution. Coastal farmers in various
countries have been applying seaweed for crop growth and development for many
years. Nowadays, with technological development, some species of seaweed such
as Ascophyllum nodosum are cultivated and processed as seaweed extract alone or
mixed with other fertilizers to be used by farmers (Manea and Abbas, 2018).

Material & Methods

To investigate the effects of different densities of millet and bio-fertilizer
application on morphological and physiological yield and yield components of
three millet cultivars, a factorial experiment in a randomized complete block design
with three replications was conducted in Mashhad in 2021. In the experiment, three
density levels of millet (300,000, 400,000, and 500,000 plants per hectare), and
two levels of seaweed (Ascophyllum nodosum) bio-fertilizer in quantity of 0 and 1
L per hectare, as well as three cultivars of millet (Bastan, Pishahang, and Mehran)
were applied. In this experiment, grain yield, biomass yield, harvest index, 1000-
seed weight, plant height and protein percentage were measured.

Results & Discussion

The analysis of variance showed that the effects of cultivar and density on grain
yield were significant at the probability of 1% where the highest grain yield with
an average of 4444.1 kg/ha was obtained from Mehran cultivar at a density of
400 thousand plants per hectare. The lowest was related to Pishahang cultivar at
a density of 400,000 plants per hectare with an average yield of 2321.5 kg per
hectare. The effect of bio-fertilizer application was also significant on the yield and
yield components at the probability of 1%. The highest harvest index value (0.29)

was obtained from Mehran cultivar at a density of 400,000 plants per hectare.
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Investigation of ...

The examination of the trend of change in the biological yield and harvest index
of this cultivar also indicated that with increasing density, the biological yield
increased and the harvest index decreased. Additionally, the highest biomass yield
(7629/6 kg/ha) was observed in Pishahang cultivar at a density of 400,000 plants
per hectare, both by bio-fertilizer application.

Keywords: Biomass yield, Harvest index, Seaweed biological fertilizer

Reference

Khajeh pour, M. 2012. Grains. Academic Jihad Publications of Isfahan Industrial
Unit, 229 P.

Manea, A.L., Abbas, K.A.U. 2018. Influence of seaweed extract, organic and
inorganic fertilizer on growth and yield broccoli. International Journal of
Vegetable Science, 24:550-556.

Torabi, M. 2015. Millet plant suitable for planting in drought and water shortage

conditions. Promotional publication of Isfahan Province Agricultural Jihad

Organization, 40 P.

15



