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Investigation of yield and morphological characteristics of two new
Pearl millet lines (Pennisetum americanum) compared to Pishahang in
Golestan province fields
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Table 2. Dry and fresh yield comparison between new pearl millet line (KPM1) and check caltivar

(Bastan)
a3 bl les 55 Sk St 3 Shas
Experimental locations Treatments Fresh yield Dry yield (ton
(ton ha™) ha™)
KPM1 24.66 6.2
Ol Bastan 23.94 5.05
Gomishan Calculated t value -0.77 -3.68
Table t value 2.62 2.62
KPM1 25.39 6.37
S e Bastan 24.99 4.98
Minodasht Calculated t value -0.419 -4.60
Table t value 2.62 2.62
wilaia 333 Shos 5 SoLa KPM1 25.02 6.28
Mean yield of two Bastan 24.46 5.01
locations

(Okul) dals Vs)u,(KPM4) Gl Oy o oY oSas wgle 5 5 sl 3 Shes anslie —¥ Jgd
Table 3. Dry and fresh yield comparison between new pearl millet line (KPM4) and check caltivar

(Bastan)
oialesT bl b les 55 Sk St s Sas
Experimental locations Treatments Fresh yield Dry yield (ton ha™)
(ton ha™)

KPM4 28.3 7.33

O Bastan 23.94 5.05
Gomishan Calculated t value -7.87 -13.07

Table t value 2.62 2.62

KPM4 28.97 7.5

S g Bastan 24.69 4.98
Minodasht Calculated t value -7.704 -16.13

Table t value 2.62 2.62

aibie 555 Slos Kl
92258 N KPM1 28.63 7.41

Mean yield of two
locations Bastan 24.31 5.01

AR



VPV Olewa jIFF Aol =Y o)l — Y0 090 «( £155 B 317 S gy 4 pid»

(KPM4 .Y LKPMI V) (s )ls 50 0500 e sla p¥ ¢S wbgle 5 5 b gle 3 Shos aulin—F Jyur
Table 4. Dry and fresh yield comparison of new pearl millet lines (KPM1versus KPM4)

oiabesT bl byles 55 She St 3 Shas
Experimental locations Treatments Fresh yield Dry yield (ton
-1
(ton ha™) ha'")
KPM1 24.66 6.20
Ol KPM4 283 7.33
Gomishan Calculated t value 3.58 3.58
Table t value 2.62 2.62
KPM1 25.39 6.37
B gia KPM4 28.97 7.50
Minodasht Calculated t value 3.54 3.64
Table t value 2.62 2.62
dilaie 93 3 Slas wﬁ\:ﬁ KPM1 25.02 6.28
Mean yield of two locations

KPM4 28.63 7.41

(Otl) dals 13, L (KPMD) (st 515 0 0551 i nY (55058 50 Slio aglin =0 s

Table 5. Morphological traits comparison betweeen new pearl millet line (KPM1) and check cultivar (Bastan)

ST Gbla bl S plasl & sl o f s IS, Jb Sl ki
Experimental Treatments Plant Number of Number Panicle Stem
locations height leaf of node length diameter
(cm) (cm) (mm)
KPM1 112.5 9.9 7.6 19.8 8.99
Bastan 140.2 12.2 13.6 222 6.37
NEW S
Gomishan Calculated t value 10.92 3.71 36.58 233 -6.82
Table t value 2.62 2.62 2.62 2.62 2.62
KPM1 60.28 8.24 4.15 22.6 10.50
i Bastan 88.1 9.8.77 9.19 25.4 6.77
e
Minodasht Calculated t value 11.23 3.79 18.73 3.97 -6.65
Table t value 2.62 2.62 2.62 2.62 2.62
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Table 6. Morphological traits comparison between new pearl millet line (KPM4) and check cultivar (Bastan)

ST gbbe b yles G5 | &£ sl o 8 slaws 5SSk b PR
Experimental Treatments Plant Number of ~ Number Panicle Stem
locations height (cm) leaf of node length diameter

(cm) (mm)

KPM4 138.8 19.6 8.0 20.0 7.13

e Bastan 140.2 12.2 13.6 222 6.37

Gomishan

Calculated t value 0.381 -8.51 13.12 1.71 -1.74

Table t value 2.62 2.62 2.62 2.62 2.62

KPM4 70.2 7.78 4.32 24.4 9.82

St Bastan 88.1 9.8 9.19 25.4 6.77

Minodasht Calculated t value 8.30 3.71 33.49 148 6.67

Table t value 2.62 2.62 2.62 2.62 2.62

(Olwl) dals (3, L (KPMI) (g 51550 0550 dosder (0¥ (SS5 5058 0 Sl amlin -V Uil

Table 7. Morphological traits comparison between new pearl millet line (KPM1) and check caltivar (Bastan)

oibeT b oyl G gl &£ sl o 5 slaws ISt Jgb Lo s
Experiment Treatments Plant Number of Number Panicle Stem diameter
al locations height leaf of node length (mm)
(cm) (cm)
KPMI1 112.5 99 7.6 19.8 8.99
sl KPM4 138.8 19.6 8.0 200 7.13
Gomishan Calculated t value 9.51 10.08 1.51 0.15 -4.00
Table t value 2.62 2.62 2.62 2.62 2.62
KPM1 60.28 8.24 4.15 22.6 10.50
S g KPM4 70.2 7.78 4.32 24.4 9.82
Minodasht Calculated t value 5.46 -1.03 3.18 2.44 -1.14
Table t value 2.62 2.62 2.62 2.62 2.62

\Y
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Table 8. Grain yield and yield components comparison between new pearl millet line (KPM1) and check caltivar

(Bastan)
SibesT bl bles 4ls 5 Shes &3 558 05 3 &l sl & ol YN G
Experimental Treatments Grain yield Weight of ISl Sy Bl
. -1 . nr :
locations (Kgha™) grain 1000 (g) Number of Leaf area Leaf to stem
grain at per plant ratio
panicle (cm?)
KPM1 1774.61 6.08 2423 916.54 0.208
s Bastan 1609.9 4.82 298.2 869.3 0.0003
Gomishan Calculated t value -0.08 -16.12 10.12 -12.84 5.60
Table t value 2.62 2.62 2.62 2.62 2.62
KPM1 1828.77 6.41 245.7 9235 10.28
s Bastan 1637.3 5.04 290.1 790.1 0214
Minodasht Calculated t value -0.71 -15.43 -4.0 347 0.0003
Table t value 2.62 2.62 2.62 2.62 2.62

(Oll) sals o5, L (KPM4) (ot 515 0 05,1 Y Shee gl g als s Shas avslie -4 Jyd

Table 9. Grain yield and yield components comparison between new pearl millet line (KPM4) and check caltivar

(Bastan)
ialesT bl byl &y s Shae als 558 05 35 &l slas s G PR W g RCI
Experimental Treatments Grain yield (Kg ha™) Weight of ISl Leafareaper  Leafto stem
locations grain 1000 plant (cm?) ratio
Number
© of grain at
panicle
KPM4 1717.86 5.99 2284 903.32 0.302
Sl Bastan 1772.06 4.82 298.2 869.3 0.0007
Gomishan Calculated t 275 -14.45 8.52 -6.30 027
value ’ : : :
Table t value 2.62 2.62 2.62 2.62 2.62
KPM4 1770.03 6.49 226.2 899.6 0.386
s ga Bastan 1804.22 5.04 290.1 690.1 0.0006
) Calculated t
Minodasht 1.66 -18.79 16.17 -15.42 0.088
value ' '
Table t value 2.62 2.62 2.62 2.62 2.62
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Table 10. The correlation coefficients of the measured traits

PH NL NN PL SD FY DY GY 1000W NGP LA LSR
PH |

NL 0.472" 1

NN 0.07™ 0.09™ |

PL 0.7" 0.49"™ 0.05™ {

SD 0.97™ -0.65"  -0.12™ 0.72" q

FY 0.83" 0.69™ 0.45" 0.69" 0.93" 1

DY 0.66" 0.2" 0.1 0.64™ 0.63 0.51" 1

GY 0.64" 0.63" 0.55" 0.1™ 0.32" 0.66" 0.2" 1

1000W 0.59" 0.55" 0.97™ -0.65"  -0.12™ 0.97™ -0.65"  0.12" 1

NGP 0.62" 0.67" 0.83" 0.69" 0.45" 0.83" 0.69" 045" 0.64" 1

LA 0.81" -0.43" 0.66" 0.2" 0.1™ 0.66"™ 0.08™  0.09™ 0.07™ 0.15™ 1

LSR 0.64" 0.73" -0.51" 0.3 0.5" -0.66™ 0.2 0.4 0.64" -0.63"  -0.51" 1

PH=Plant Height (< ¢& ), NL= Number of Leaf (<5, slaxss), NN= Number of Node (. £ sl.x), PL= Panicle Length (J,5t J,b), SD= Stem Diameter (L. bs), FY= Fresh Yield (; > Sl.s), DY= Dry
Yield (eas 5 Shee), GY= Grain Yield (615 5 See), 1000W= Weight of 1000 grain (s1s Ji;» 0;5), NG P=Number of Grain at Panicle (J,S5l s «ls slu), LA= Leaf Area per plant (s &, <h.), LSR= Leaf to

Stem Ratio (sl 4 5, &)
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Extended Abstract

Saberi, A., Maghsoudloo, Z,.
nvestigation of yield and morphological characteristics of two new Pearl millet lines (Pennisetum ameri-
canum) compared to Pishahang in Golestan province fields

Applied Research in Field Crops Vol 35, No. 1, 2022 1-3: 01-15(in Persian)

Introduction:

Pearl millets are commonly cross-pollination and constitute different cultivars
and hybrids. Pearl millets can be used for dry forage, pasture, silage, seed production
and human nutrition (Lee et al., 2004). According to the reports of Jahad Ministry,
the global surface area dedicated to the cultivation of pearl millets is estimated
to be 10 million hectares and the reports demonstrate that the growing of this
cultivar has increased in the recent years (Statistical report of Jahad Agricultural
Ministry, 2017). More than 70% of the total cultivated millet in India are pearl
millets. American Agricultural Department also recommend different pearl millet
cultivars to the farmers who seek the cultivation of forages with high economic and
biological performance in dry and semi dry areas of this country (Lee et al., 2004)
. Due to its high production potential, optimum nutritional value, and the ability
to be preserved as dry hay and silage, millets can be grown in many areas of Iran
for forage production under different climate conditions (Mehrani et al., 2017). A

maximum of 10,000 ha of millets are cultivated in the country. Works in the late

Email address of the corresponding author: alireza_sav:(@yahoo.com
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1980s demonstrated that yields can be raised two to three folds by using available
improved varieties and appropriate agronomic techniques. But, these findings need
to be refined, improved and tested for local climatic, soil and crop conditions.

Materials and Methods:

In order to release new pearl millet lines for summer cropping season, this
research was conducted in Gomishan and Minodasht (Golestan province) during
the 2017-growing season. The experiment consisted of two new pearl millet lines
(Pennisetum americanum) and Bastan cultivar, which is grown in the fields of
Golestan province. The number of planting lines was 60 with a length 0f66.66
meters and 50 cm interval between the lines. To measure traits such as plant height,
number of tiller, stem diameter and number of node etc,10 bushes were randomly
harvested by using quadrate. Also, the total surface area under cultivation was
measured based on the protocols provided by the research and extension projects.
The results were compared using t-test.

Results and Discussion:

The mean comparison of yield and morphological parameters of two new pearl
millet lines (Pennisetum americanum) and Bastan cultivar showed that KPM4,
a new pearl millet line in Gomishan, had a plant height of 138.8 cm, which was
18.94% and 28.45% taller than KPM1 and Bastan cultivar, respectively. KPM4
produced greater stem diameter (7.13 mm), number of leaf (9.6) and number
of node as compared to the check cultivar Bastan. The mean comparison of
fresh yield of two new pearl millet lines and Bastan cultivar showed significant
differences among the varities. Fresh forage production of KPM1 with a yield
of 25.04 ton ha-1 was 2.24% greater compared to Bastan cultivar, which gave a
yield of 24.46 ton ha-1. Also, the mean comparison of dry yield showed significant
differences among the varietries. Dry forage production of KPM1 (6.68 ton ha-1)
was 17.51% higher than the check cultivar, which produced a dry forage yield
of 5.01 ton ha-1. There was an increase of 15% and 32% in fresh forage (28.63
ton ha-1)and dry forage (7.41 ton ha-1) production of KPM4 compared to Bastan
cultivar. Meanwhile, no significant difference was found between the grain yield

production of new pearl millet lines and the check cultivar (Bastan). Also, the new
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pearl millet lines were superior in terms of morphological parameters as compared

to the check cultivar. This indicates that the new millet plants grow better and

produce higher yield components by making adjustments in their agronomic traits
so that they can produce high forage yields without compromising grain yield.

The ability to more effectively take advantage of environmental conditions such as

light by new pearl millet lines compared to the check cultivar is conferred through

extended leaf area and increase in their yield and yield components as well as
improvement in the traits such as plant height, number of leaf, number of node,
panicle length and stem diameter.

Conclusion:

Overall, the findings of the study showed that KPM4 line performed better
relative to KPM1. The fresh forage and dry forage production of the new lines
were greater than those of Bastan cultivar. It could be concluded that, by using
new pearl millet lines during summer cropping season, higher yield per surface
area might be attained.
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