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Abstract : The effect of spermidine concentration (0,1, 2, mM/L) and phases of spraying (Tillering, Boating, Anthesis and
Filling Stage) on yield and its components of wheat ( Triticum aestivum L.) were investigated in a factorial in RCBD experiment
with three replicates in 2018-2019 season in Babylon/Irag. The outcomes of this work show that spermidine in ST mM/L
increased significantly yield and its companents. Same trend was observed with the treatment in filling stage (G4). The
interaction between (S1xG4) at the above mentioned levels of the two factors also boosted significantly yield and its components.
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1. Introduction

Yield and its components of wheat (7riticum
aestivurn L.) can pass through many stages (Anthesis,
Filling and Maturation), while yield potential can be
expressed as number of spikes per plant, grain number
per spike and grain weight [Yang and Zhang (2006)].
Improving yield of wheat and its components require
factors that triggers growth and development of grain,
Wheat is one of a most and vital important crops of
nutritional value around the world due to its high content
of carbohydrates, protein, minerals, vitamins. Also it is
amain component of food of mostly all mankinds around
the globe. In Irag, wheat possesses a great deal of
importance in the list of consuming materials and can
fulfil the increasing demand of food and local
consumption. Polyamines are present in mostly all
members of plant kingdom and in different plant cells,
and due to its improving effect on yield and plant growth
and development [lgarashi and Kashiwagi (2000),
Akazar et al. (2006)]. Polyamines are considered as a
new class of growth substances [Marwa and Mervat
(2016)]. Polyamines reported to be triggering signals
affecting plant and cell growth in various stages of
developmental stages. Polyamines occurring inplant

cells in different criterions, yet, putrescine, spermidine
and spermin are the main classes of them because of
their widely spread in the tissues of the plants. Yang et
al. (2013) found that polyamines increased significantly
grain yield of wheat. They also reported that polyamines
promoted grain filling rates and ultimately augmented
significantly spike weight and grain yield and thereby
increasing wheat productivity. Yang et a/. (2016) stated
the same trend of effect of polyamines on increasing
yield and its components of wheat. Yang et a/. (2007)
also reported that polyamines promote grain filling rates
and boosts grain weight of rice. In the present
experiment IPA 99 wheat cultivar was treated with
different levels of spermidine in different stages of grain
development to assess its impact on grain filling
characteristics and finally on yield and its components.

2. Materials and Methods

A field factorial experiment to investigate the effect
of spermidine on vyield and its components of wheat
(Triticum aestivum L.) (IPA99 var.) was conducted in
winter seasons of 2018 and 2019 in Musaib, Babylon.
Spermidine (01,2 mM/L) (SO, ST and S2) was sprayed
in four stages (Tillering, Boating, Anthesis and Filling
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Stage), in 3 replicates. Soil chemical and physical
properties were determined before starting the study
of agronomical practices. Irrigation, watering, insect
and pest control were done accordingly.

3. Results

The spermidine has a definite impact on spike
number (Table 1). S2, however, gave the highest mean
of this trait (424.95) and (419.10) spike/m’, for 2018
and 2019 respectively, as compared to the control that
recorded (378.81 and 387.80) spike/m”for the two
seasons respectively. It is worth to say that S2 is not
significantly different from S1 treatment. G4 treatment,
on the other hand resulted in higher mean of this trait
(426.23 and 424.20) spike/m? for the two seasons, with
a significant difference with the rest treatments.

The interaction of S1 x G4 gave the highest mean
of spike/m”as compared to the other interactions.

In Table 2, the effect of the study factors on
spikelet/spike are shown. From the data given in this
table it could be said that S1 significantly increased the
spikelet/ spike and recorded (38.03 and 38.18) spikelet/
spike for the two seasons, respectively. As for the stage
of spraying, therefore, G4 increased significantly the
mean (37.26, 37.29 spikelet/spike) for the two seasons,
respectively. ST x G4 interaction treatment recorded
the higher mean of this quality (38.62, 38.88)

Table 1 :Effect of spermidine concentrations on spike no/
m’ of growth stages of wheat ( 7riticum aestivum

Table 2 : Effect of spermidine concentrations on spikelets
no/spike -of growth stages of wheat (7riticum
aestivum L.).

(2018)
G G7 G2 G3 G4 Mean
S
SO 3481 | 3553 |36.42 |36.47 | 3580
S1 37.83 |37.81 |37.87 |3862 |3803
S2 3741 |36.23 | 3665 |36.77 36.75
Mean 36.68 |36.52 3698 |37.26

L.S.D.5=0.21 LSD.G=025 |LSDSxG=043
(2019)

G G1 G2 G3 G4 Mean
S
SO 34.23 | 3489 |3582 |36.20 | 3529
ST 3797 |37.91 |38.04 |3888 | 3818
S2 3747 |36.45 |36.64 |36.80 |36.82
Mean 36.51 |36.41 3683 |37.29

LS5.D.s =021 LSD.G=025 |LSDSxG=043

spikelet/spike for the two seasons, respectively.

Results regarding grain weight (gm) were put in
Table 3. S2 augmented significantly the grain weight
(40.98) and 41.24 gm) for the two seasons respectively
with no significant difference with S1 only, that recorded

Table 3 : Effect of spermidine concentrations on grain
weight/gm of growth stages of wheat (Triticum

[ aestivum L.).
(2018) (2018)
G G G2 G3 G4 Mean G G1 G2 G3 G4 Mean
S S
SO 373.13(374.73]384.10 | 383.26 | 378.81 SO 33.53 |33.67 |34.46 |34.70 34.09
S1 405.101404.83|416.16 | 463.03 | 422.28 S1 3581 3591 [40.37 |44.97 39.25
S2 427.501410.33|429.60 | 432,40 | 424.95 52 42,63 |40.40 |40.44 |40.46 40.98

Mean 401,971 396.63 | 409.95 | 426.23

Mean 37.32 3666 |38.42 |40.02

L.S.D.S=4.80 LS.DG=554 |LSDSxG=960

LS.DS=036 LSD.G=042 |LSDSxG=072

(2019)

(2019)

G G G2 G3 G4 Mean

G G1 G2 G3 G4 Mean

S S

SO 377.40 1 387.701 388.30 | 398.10 | 387.80 SO 33.10 |33.86 |37.50 |34.87 34.83
ST 410.20 | 409.90 | 416.50 [ 453.10 | 422.40 ST 3557 |36.06 [40.61 [44.52 39.19
S2 435,301 408.30| 411.40 | 421.40 | 419.10 S2 4271 |41.04 |40.52 |40.71 41,24

Mean 407.60 | 401,90 | 405.40 | 424.20

Mean 3712 |36.98 |39.54 (4003

LS.D.S=4.85 LSD.G=561 |LSDSxG=971

LS.DS=1.43 LSD.G=165 [LSDSxG=286
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(39.25, 39.19 gm) for the study seasons respectively.
Regarding application stages. Thus, G4 gave the
highest mean (40.02, 40.03 gm.) respectively as
compared to the other stages.

Interaction between G4 and S1 treatments recorded
higher mean of the trait under study (44.91, 44.2 gm.)
for the two seasons respectively with high significant
difference with the other interaction treatments.

As compared to all treatments S2 and S1 of 2018
and 2079 respectively resulted in a significant
differences in the mean of grain yield (ton/hec) (5.89)
for S2in2018 and 5.77 for S1in 2019 (Table 4). Yet, no
significant difference is there between S1 and S2 for
2019.

The higher mean of grain yield (ton/hec) was
recorded in G4 (Table 4). It gave 5.61, 5.64 ton/hec for
the two seasons, respectively. 6.35 and 6.37 ton/hec
were the means of ST x G4 nteraction treatment for
the two seasons respectively in comparing with the other
interactions.

4, Discussion

Table 4 : Effect of spermidine concentrations on grain yield
ton/hec of growth stages of wheat (7riticum
aestivumL.).

(2018)
G G1 G2 G3 G4 Mean
S
SO 4.34 4.48 4,50 4.70 4.57
S1 5.00 5.42 6.07 6.35 571
S2 5.5/ 5.36 565 5.77 5.89
Mean 487 509 |547 5,61
LS.D.S=0.12 LSD.G=074 |LSDSxG=024
(2019)
G G1 G2 G3 G4 Mean
S
SO 456 |456 |4.63 4.76 463
S 5.06 5.48 6.15 6.37 577
S2 565 |555 |5.61 5.80 5.65
Mean 5.09 5.19 5.46 5.64
LSD.S=0.10 LS.DG=012 |LSDSxG=020

Polyamines are a class of natural occurring
substances present in most of plants [Gill and Tuteja
(2010] and have been involved in the various plant

growth and development processes [Unsal (1995)].
Polyamines have been found to mitigate the badly effect
of bad conditions and improve plant responses for many
Kinds of stress [Duan et a/. (2009)]. Polyamines were
recognized to be one of the plant regulators [Xu et al.
(2014)]. The influence of polyamines on wheat growth,
productivity was investigated. The effect of polyamines
on photosynthetic pigments was also studied besides
their effect on many growth traits such as leaf area,
shoot length, dry matter, yield and yield components in
various members of plant kingdom. Chlorophy!l content
of leaf was shown to be increased by exogenes
application of polyamines [Gai et a/. (2015)].
Polyamines foliar application resulted in wide responses
of plants. They increase and enhance cell division and
leaf area [Yadov and Rajam (1997)], shoot length and
also stimulate many processes of plant cells such as
photosynthesis and increased the different
photosynthetic products of the wheat plant [Gai et a/,
(2015)]. Polyamines have also bio regulatory effect
through increasing the rate of dry matter translocation
leading to increase in spike dry matter, and therefore,
improved yield and yield components [Marwa et a/.
(2016)]. Grain filling process in wheat strongly affects
the yield by triggering grain weight and is an important
quality for assessing wheat productivity. Polyamines
were Delieved to be a factor manipulates and requlates
grain filling in rice. The spermidine concentrations in
superior grain were significantly higher than in inferior
grains. The grain filling rate of rice was strongly related
with the spermidine concentration in the grain [Yang et
al. (2008)]. In my study, results proved that exogenous
application of spermidine to wheat plant caused a
marked increase in yield (Table 4) and yield components
(Tables 1, 2, 3). On the other hand, the concentration
(1m M) gave the highest means of the above
parameters. It is also clear from the data of this
research that using spermidine at the filling stage of
wheat grain resulted in the higher yield and yield
components. Also from other perspective that their
interaction has also positive effect the traits studied. It
could be concluded that the present results of the two
factors can be attributed to the reasons given above
in this discussion. It could be finally and strongly said
that polyamines create a firm and efficient relation
between the main source of the plant (Leaf) and the
mainsink (Grain during Filling Stage) of the wheat grain
and finally could increase grain filling rate and grain
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weight and thereby increases yield and its components.
Therefore, it could be concluded that for high yield of
wheat spraying spermidine at 1.0 mM/L during filling
stage of grain development.
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