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ABSTRACT
A field experiment was conducted at the experimental farm, Dept. of Field Crop, Coll. of Agriculture
of Engineering Sciences, University of Baghdad, Al-Jadiriya, Iraq during the winter seasons of 2018-
2019 and 2019-2020, to study the effect of brassinolide on some vegetative growth traits of the bread
wheat Triticum aestivum L. variety Rasheed by determining the best soaking periods and the spraying
stage to production efficiency. A split plot arrangements were carried out according to RCBD design
with three replicates, where the main plots contained three soaking periods of brassinolide
(concentration 1 mg L™ ) 6,12,18 hours, as well as comparison of 18hour distilled water and dry seeds.
While the sub plots contained three spraying stages the same of brassinolide concentration (S1:
tillering + elongation stage, S2: booting + 100% anthesis stage, S3:100% anthesis + grain formation
stage) and tap water was sprayed on plants as control treatment. The results showed that soaking
wheat seeds with 12 hours of brassinolide gave highest means for growth traits and biological yield
13.76 and 13.90 Mg ha™ for both seasons. In addition, the results showed that the spraying stage
(tillering + elongation) recorded highest averages in the studies traits above for the both seasons. The
interaction between two factors was significant in most studied traits. Therefore we recommend
soaking of wheat seeds 12 hour with brassinolide and sprayed with the stage of (tillering + elongation)
to obtain the highest vegetative growth and biological yield.
Keywords: soaking, foliar application, growth regulation, growth.
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(Alally iy 328-322:(2)53: 2022- 41 _all Lo 31 aghal) Adaa
56D Aknial Laslsld) Jualally saill cliva gary b Al sialal il
g.ﬁaﬂ ‘é.\:\u é.ﬂ.& Jbéﬁ\ J.A.'\,a ‘Male (G
A A

Ay draly —Ae )3 Auigh) agle 48 —AJial) Jualaal) aud

saliiaal)

5] pragall JVA Agpalad) kg drala [ o3l Autigh agle A0S - Alial) Jualaal) acd culad Jia & dulia 400 S
Triticum ) AN dhisd dadll sall) clia oy 8 aNshalall 86 dupa 2020-20195 2019-2018 b
ALalSY) o Uil) el Jasiad .U BeUS ad)l () Alajey gl Baa Juadl yaad JNA (e il il (@estivum L.
OF Db dolu 18,12,6 a¥gimalplly [ sid) il aaa &M Lycwiyl) 7 151Y) ciladi ) S ED ABLal) 7 151Y) iy 5Linal)
DRy Gl Jalhe D i) £ 1s) cilad pa b Aladl sddly Aol 18 Baal el g lally aliil) Jadiy dijRal) ilalas
%100 Asye; i) 1S3 5 s %100 Adasey + Gl dsjpey ) 825 L) Asjpay + s UadN) Adajey (il :S1)
o) el b aNsialull a8 dolu 12 Bae (oi qiliil) cyglil b pLally Gl Adjlally (Al CpsS Adajay + %
S1 Ui Alaje cidghi LS clagalS Gpamgall 4 216 (13.905 13.76) asisbdl Jualally salll clia b o gial)
e b Auhal) lale Gn Lsine JRIE GS (Cpamsally o3e) cliiall b cllugiall o) slaely (Ukiu) + slady))
Sl o guandl (AUt 1+ o Uadi¥1) Ads pay Adiyg A sieallly Aol 12 5l Adaiad] gdy Ay (sl 1A Ay jaal) culiaal
28ial Jala oty gpadl) galll clina

csalll ¢ gad alile () caoiil) (Aalite cilals
LYY Gualll o)) 6368 Aag ) (e Jhsa Guad) *

Received:18/12/2020, Accepted:15/3/2021

322


mailto:dr.intsar_hadi@yahoo.com

Iraqgi Journal of Agricultural Sciences —2022:53(2):322-328 Sura & Al-Hilfy

INTRODUCTION 0.01 and 0.05 ppm of brassinosteroids or plant
The land of rafidain has been famous for its foliar spray with same concentrations,
cultivation of wheat since ancient times. producing the highest values of the of
However, the productivity of this crop vegetative growth characteristics compared to
represented by the grain yield, is still low, the control treatment. Eleiwa et al (6) reported
possibly due to the lack of use improved through  their study on wheat that
varieties, the lack of management of the field brassinosteroids had an important role through
as required, in addition to the climatic the significant increase in growth parameters,
conditions of high temperatures, drought and metabolic efficiency and photosynthesis,
salinity. Because of the importance of wheat in increase crop productivity. In another study,
the local and international markets and its El-Feky and Abo-Hamad (7) explained that the
different food uses, it was necessary to seeds treated with brassinolide, particularly the
improve vegetative characters to increase the concentration of 1 mg L™, caused a significant
efficiency of production (2,19). Plant growth increases in growth traits, carbohydrates,
regulators have known since their used in 1930 proteins in the roots and green parts. The aim
to play a key role in the growth and of the study was: to determine the best soaking
development of plants, as small amounts of period and the stage of spraying of the bread
them encourage, inhibit or mutine the vital and wheat var. Rasheed to increase the efficiency
physiological processes of the plant, A lot of of production.

researches has been mentioned on the MATERIALS AND METHODS

importance  physiological roles of the An experiment was conducted at the
brassinolide growth system and its effect in experimental field, Department of Field Crops,
increasing the production of different crops College of Agricultural Engineering Sciences,

20-60% (5,9,15). All the scientific techniques University of Baghdad, Jadiriya, during the
used by plant growth regulators depend on the winter season 2018-2019 and 2019-2020.
effect the time of addition, concentration and Randomized Complete Block Design (RCBD)

pH on plant depending to. The basis for the within Split Plot arrangement was used with
absorption of the growth regulator. three replicates, Soaking periods 6,12,18 hours
Application method one of the most of brassinolide concentrations 1 mg L™, as
commonly influence growth regulators, Seed well as control of 18 hour distilled water and
soaking, a simple and low-cost physiological dry seeds without soaking occupied the main
technique that applied before cultivation, plots. Spraying stages in same concentrations
through which the seeds are partially hydrated of brassinolide according to Zadoks scale (24)
to the point, where the metabolism activity (S1: Tillering + elongation stage, S2: booting
begins before emergence, It reduces the + 100% anthesis stage, S3:100% anthesis +
duration of seed emergence of seedling and grain formation stage) and Control treatment
make them more resistant to environmental without spraying brassinolide were in sub
stress as well as improve the efficiency of the plots. The net of sub plot area was 4m?, which
nutrients use by the seedling, which allow for contained 13 lines, 2m long, 15 cm apart, 5 cm
the highest growth, Spraying method on the depth, Al-Rasheed cv. seeds were planted on
vegetative stage is an effective way through 11/12 and 22/11 both seasons the seeding rate
which to use growth regulator several times 160 kg ha’ were sown with hand drilling.
during the various plant stages growth (18,23). Before sowing, soil was analyzed for its
Sairam (16) reported when soaking two mechanical and chemical properties (0-30) cm
varieties of wheat seeds with a concentration are shows in Table 1.
Table 1. Some chemical and physical characteristics of the study soil

character pH ECdsm® Nppm Pppm Kppm O.M% Sand% Clay% Silt%
2018-2019  7.20 1.6 101.5 1490  83.56 0.94 414 288 298
2019-2020  7.28 3.95 9.45 213 4625 0.73 510 80 410

The compound fertilizer 15:15:15 was added tillering stage ZGS:20,second 140 kg ha™ at
at land preparing while the nitrogen fertilizer booting stage ZGS:40 (12). Wheat samples
(260 kg ha™) was applied in a form of urea were collected from 0.3 m? for each treatment
(46%N) in two split doses 120 kg ha' at
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at 100% anthesis stage to determine following
the growth parameters :

plant height cm: Ten random main stems
were taken and their length was measured then
the average was recorded.

Flag leaf area cm?® : Determined using the
equation : flag leaf length x width at the
middle x 0.95 (21).

Number of tiller m?: total number of tillers
was counted and converted to one meter
square.

Content of chlorophyll : Determined in the
fresh leaves and calculated according to the
formulae Total Chlorophyll = 20.2 D (645) +
8.02 D (663) (8) then it was converted into a
100g™ wet weight according to the following
formulae: mlg liter’x final size of extract
(liter) x 100/ sample weight (g).

Crop growth rate (CGR): Samples were
dried in oven at 70° C for 48 hours and then
calculated as follows (W, — Wy)/ (T, — Ty)
where W; and W, are shoot dry weights taken
at two consecutive harvests over time intervals
Tiand T, (11)

Biological yield (Mg ha™): Determined from
harvested from each plot after drying, were
weighed and was recorded in kg h™ and then
converted into t ha™.=

Data were analysis using analysis of variance.
The means were compared using the least
significant differences at 5% level (20).
RESUITS AND DISCUSSION

Plant height: Data in Table 2. shows the
significant effect of soaking period, spraying
stages, and their interaction on this trait for
both seasons. Seeds soaking at 12h with
brassinolide produced highest plant height
(111.64 and 113.00 cm), while plants at the
drying seed treatment produced (85.25 and
88.43 cm) for both seasons, respectively due to
its role soaking as the growth regulators of the
cell cycle and the process of elongation
(13),These results are in agreement with
those obtained by other authors (1,3).
Regarding spraying stages, results in Table 2.
show that the highest values (111.50 and
116.02 cm) for both seasons, respectively were
recorded at S1 stage compared to other stages
which could be due to the role of brassinolide
affects the activity and divisions of the
merstim cells (6). A significant interaction due
to differences in response of soaking period to
spray stage. 12h soaking of brassinolide gave
the highest plant height (122.41 and 124.82
cm) for both seasons, respectively when
sprying in S1 stage, It later decreased
significant to the stage of S2, S3 and control
for both seasons.

Table 2. Effect of soaking periods, spraying stages and their interaction in the height of wheat
plant (cm) for 2018-2019 and 2019-2020

2018-2019 2019-2020

Soaking periods Spraying stages Spraying stages
SO S1 S2 S3 Mean SO S1 S2 S3 Mean
Dry Seed 85.25 101.07 89.48 86.77 90.64 88.43 10590 92,57 89.61 94.13
18h distilled water 91.78 107.48 94.18 92.11  96.39 9494 11211 96.70 9519  99.73
6h 9466 11141 96.75 94.69  99.38 97.18 11569 100.27 97.19  102.58
12h 107.15 122.41 109.59 107.39 111.64 107.98 124.82 110.97 108.24 113.00
18h 101.91 115.13 103.20 100.22 105.12 101.23 121.57 103.79 101.26 106.96
Lsd 5% 14 1.3 1.74 1.53

Mean 96.15 111.50 98.64 96.24 97.95 116.02 100.86 98.30

Lsd 5% 0.65 0.78

Flag leaf area: It is reved from the results in
Table 3. that period of soaking, spraying stage
and their interaction affected significantly the
flag leaf area in both seasons. Highest leaf area
(53.28 and 53.91 cm?) was from 12h soaking
obtained, while the lowest flag leaf area (42.29
and 43.52 cm? ) were produced from dry seed
in both seasons, respectively. Similar results
were reported by Chakma (3) who concluded
that the different flag area for wheat differed
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significantly due to the period of soaking.
Highest leaf area were recorded with spraying
stage S1 (52.19 and 53.15cm?) followed by S2
(48.99 and 49.69 cm? in both seasons,
respectively, whereas lowest leaf area were
recorded from plants of S3 and S. This
observation indicated that variation among the
spraying stage could be due to the fact that the
emergence and development of the leaf area
was during the stage of vegetative growth
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represented by the elongation to the end of the
booting stage, when the blade of the leaf area
was completed, as the plant depends on these
stages mainly on the elongation and expansion
of the cells of its merstim tissue. Interaction
results Table 4. show that the response to the
spraying stage was the highest significant for

all the periods of soaking, especially soaking
for 12h which had at S1 stage (56.48 and
57.29 cm?) for both seasons, respectively
followed by the stage S2 and then decreased
later significantly for the stage S3 and the
control for both seasons.

Table 3. Effect of soaking periods , spraying stages and their interaction in the Flag leaf area
of wheat (cm?) for 2018-2019 and 2019-2020

2018-2019 2019-2020
Soaking periods Spraying stages Spraying stages
SO S1  S2 S3 Mean SO S1 S2 S3 Mean
Dry Seed 3851 47.63 43.77 39.24 4229 40.08 49.34 4434 40.32 4352
18h distilled water 42.88 50.06 45.54 42,71 4530 43.62 51.35 46.25 43.88 46.28
6h 4433 5260 48.94 4553 4785 46.87 53.06 50.36 46.70 49.25
12h 50.72 56.48 5496 5096 5328 5169 5729 54.88 5178 53.91
18h 47.74 5417 51.72 47.68 50.3 4881 54.71 52.60 4898 51.28
Lsd 5% 1.39 1.12 1.56 1.38
Mean 52.19 4899 4522 44.84 53.15 49.69 46.33 46.22
Lsd 5% 0.62 0.70

Content of chlorophyll: Results in Table 4.
indicate that period of soaking had a
significant effect on content of chlorophyill.
Period of soaking at 12h of brassinolide
attained the highest content of chlorophyll
(554.13 and 554.02 Mg per 100 g wet weight),
compared with those obtained when period of
soaking at 18, 6 , distiller water and seed
drying which gave (528.03, 514.13, 487.38
and 457.68 Mg per 100 g wet weight) for first
season, and 534.36, 519.52, 467.90 and 467.06
Mg per 100 g wet weight) for second season,
respectively. The increase in this trait with
seed wheat soaking of brassinolide could be
due to the influencing transcription and
translation processes by BR-Signalling during

the biosynthesis of chlorophyll and reducing
its degradation (10). Regarding the spraying
stage, results in Table 4 show a significant
difference among spraying stage. Generally,
the highest spraying stage in chlorophyll
content was S1 which had (539.16 and 541.85
Mg per 100 g wet weight) Superior to all
stages of brassinolide spraying and control
(water spray only), for both seasons
respectively. A significant interaction due to
differences in response of soaking period to
spraying stage and 12h soaking of brassinolide
had the highest content of chlorophyll (574.23
and 585.93 Mg per 100 g wet weight) at
sprying in S1 stage.

Table 4. Effect of soaking periods , spraying stages and their interaction in content of
chlorophyll of wheat (Mg per 100 g wet weight) for 2018-2019 and 2019-2020

2018-2019 2019-2020
Soaking periods Spraying stages Spraying stages
SO S1 S2 S3  Mean SO S1 S2 S3 Mean
Dry Seed 433.40 489.40 461.60 446.32 457.68  429.90 501.30 476.65 460.65 467.06
18h distilled water 455.34 528.50 494.33 471.33 487.38 47401 526.07 504.87 486.67 497.90
6h 489.45 544.30 519.33 503.45 514.13 50041 539.73 52527 512.67 519.52
12h 533.40 574.23 561.40 547.49 55413 529.20 585.93 556.63 544.31 554.02
18h 502.07 559.37 533.77 516.93 528.03 513.87 556.20 539.93 527.44 534.36
Lsd 5% 10.63 6.30 11.36 8.10
Mean 539.16 514.09 497.10 482.73 541.85 520.62 506.35 489.48
Lsd 5% 4.7 5.08
Number of tillers: Results in Table 5. show brassinolide or distilled water, surpassed

that significant differences in tiller number
regarding period of soaking. The highest
number of tillers was recorded with soaking
for 12h with brassinolide (541.0 and 552.6
m?), all period of soaking treatments, with
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treatment of dry seeds which had the lowest
value of plants dry seed (425.8 and 447.0m?)
for both seasons, respectively. Technique of
seed soaking due to improve the performance
of plants as a result of increasing the growth,
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spread of roots and make them more efficient
to absorb water and nutrients from the soil and
a result the formation of a plant density helps
to cover a larger area. These results are in
agreement with those obtained by Ali et al (1)
It has been found that different soaking
methods increase the number of tillers
compared to dry seeds. Results clearly show
significant variations among the tested
spraying stage, spraying stage S1 had the
highest number of tillers (542.2 and 552.7 m?)
for both seasons, respectively. While the
another stages were did not differed
significantly themselves. The reason behind
the variation number of tillers could be due to

the effect of brassinolide in increasing growth
and the expansion of leaves merstim, and
production of dry matter, as well as the
formation of a radical system with high
absorption of nutrients, especially in the period
of their formation which is represented by
tillering and the elongation stage (4).
Regarding the interaction the combination 12h
soaking and spraying stage S1 was significant
differences by producing the highest number
of tillers (588.8 and 598.8 m?) for both seasons
respectively, while the response was the same
for all soaking treatment for the spraying
stages S2 , S3 and control for both seasons.

Table 5. Effect of soaking periods , spraying stages and their interaction in the number tillers
of wheat (m) for 2018-2019 and 2019-2020

2018-2019 2019-2020
Soaking periods Spraying stages Spraying stages
S0 S1 S2 S3 Mean S0 S1 S2 S3 Mean
Dry Seed 398.7 4942 410.1 400.4 4258 422.7 502.0 4324 4309 4470
18h distilled water 464.5 518.9 469.4 465.4 479.6 488.6 529.8 4942 491.2 5009
6h 488.2 543.3 493.9 489.4 503.7 504.8 552.4 5075 5054 517.5
12h 522.1 588.8 528.6 5244 541.0 5359 598.8 5395 536.0 5526
18h 500.3 565.6 504.4 502.7 5182 514.6 580.5 520.3 5175 533.2
Lsd 5% 15.84 9.16 14.14 8.70
Mean 5422 481.3 476.4 4748 552.7 498.8 496.2 493.3
Lsd 5% 7.09 6.32
Crop growth rate: Period of soaking, respectively. The superiority of S1 stage due
spraying stage and their interaction to improving many of the plant's biological

significantly affected crop growth rate in both
seasons (Table 6). Period of soaking 12h
attained the highest crop growth rate (11.75
and 12.13 g m™* day™), while the lowest value
was with treatment dry seed (10.55 and 11.08
g m? day™) for both seasons, plants produced
from seeds treated before sowing are faster in
growing than non-treated due to stimulate
various processes associated with protein
synthesis and improve nutrient efficiency as a
result of pretreatment to regulate the cell cycle
and elongation processes. Regarding the
spraying of stage, results in Table 6 showed
Generally, the highest values in crop growth
rates was S1 which produced (11.50 and 12.01
g m? day™) followed by S2 which produced
(11.26 and 11.74 g m? day™) for both season,
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processes, which was reflected in increasing
the solar radiation interception and its
conversion to chemical energy, producing
plants with a superior by the plant height, the
area of the flag leaf, content of chlorophyll and
the number of tillers (Table 2,3,4,5), this result
is in agreement with the result obtained by Safi
and Al-Baldawi (17) who found that spraying
of growth regulator caused an increase the
crop growth rate. As for the interaction, the
highest means (11.95 and 12.37 g m™ day™)
were recorded with 12h, soaking of
brassinolide and sprayed with the stage of S1
was for both seasons respectively, followed by
the S2 and then decreased significant later for
the stages S3 and the control for both seasons.
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Table 6. Effect of soaking periods , spraying stages and their interaction in the crop growth

plant of wheat (g m?day™) for 2018-2019 and 2019-2020

2018-2019 2019-2020
Soaking periods Spraying stages Spraying stages
S0 S1 S2 S3  Mean SO S1 S2 S3 Mean
Dry Seed 10.33 10.99 10.53 10.36 10.55 10.85 11.60 11.02 10.86 11.08
18h distilled water 10.70 11.21 10.95 10.74 10.90 1149 11.85 11.67 1151 11.63
6h 1122 1157 11.40 1125 11.36 11.65 12.02 11.83 11.68 11.80
12h 1161 11,95 11.80 11.65 1175 1198 1237 12.17 12.01 12.13
18h 1141 11.76 11.60 1145 1155 11.80 12.19 1199 11.82 11.95
Lsd 5% 0.14 0.09 0.16 0.10
Mean 1150 11.26 11.09 11.05 12.01 11.74 1157 1156
Lsd 5% 0.06 0.07

Biological yield: Period of soaking had a
significant effect on the biological yield for
both seasons (Table 7). Highest biological
yield (13.76 and 13.90 Mg ha™) was recorded
by soaking for 12h with brassinolide, while the
lowest value (12.40 and 12.46 Mg ha™) were
produced from dry seed treatment in both
seasons, respectively. It is known that the
soaking of seeds before sowing had a positive
effect in the establishment of the field in terms
of early growth seedling and plant nutrition,
resulting in a green cover with a leaf area
capable of receiving the most amount of
sunlight and increasing the efficiency of
carbon representation and accumulation of dry
matter (25,22). Regarding spraying stage, the
S1 stage was superior in increasing the
biological yield, of 13.90 and 13.99 Mg ha* in
both seasons, respectively compared to the
other spraying stages to increase vegetative

growth associated with plant height, flag leaf
area, content of chlorophyll and number of
tillers (Tables 2,3.4,5) and the role of
brassinolide in the plant's metabolic processes,
which increased solar radiation interception
and convert it to chemical energy resulted in
accumulation of dry matter carbohydrates, this
finding is similar to that of Nasralla et al (14)
who reported higher biological yield of wheat
with foliar application of brassinolide. Results
in Table 7. show significant interaction
between two factors in both seasons, this
indicates different response of soaking period,
which used in this experiment with spraying
stage. Period of 12h with brassinolide produce
highest biological yield (14.45 and 14.51 Mg
ha) at S1 followed S2 for both seasons. The
lowest means of this trait were recorded with
dry seed with spraying stage S3 and the
control for both seasons, respectively.

Table 7. Effect of soaking periods, spraying stages and their interaction in the biological yield
of wheat plant (Mg ha™) for 2018-2019 and 2019-2020

2018-2019 2019-2020

Soaking periods Spraying stages Spraying stages
SO S1 S2 S3  Mean SO S1 S2 S3 Mean
Dry Seed 12.03 13.10 12.28 1220 12.40 12,10 13.15 12.31 12.28 12.46
18h distilled water 12.27 13.58 12.47 12.42 12.68 12.30 13.79 12.49 12.47 12.76
6h 1299 14.11 13.35 13.33 1345 13.12 14.15 13.40 13.35 13.51
12h 13.30 14.45 13.64 13.63 13.76 13,55 1451 13.78 13.77 13.90
18h 13.16 14.28 13.50 13.47 13.60 13.35 14.33 1359 13.59 13.71
Lsd 5% 0.14 0.10 0.17 0.12

Mean 13.90 13.05 13.01 12.75 13.99 13.12 13.09 12.88

Lsd 5% 0.06 0.08
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