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FLOWERING TIME GENE EXPRESSION OF GmTF2a AND
SOME POD AND SEED CHARACTERISTICS OF SOYBEAN
AFFECTED BY SPRAYING WITH MELATONIN AND SEEDING
DATE
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Abstract

This study was conducted at the research station of the College of Agriculture -
University of Anbar during the season 2022 to investigate the effect of melatonin and
seeding date on the gene expression of flowering gene in soybean (GmTF2a) and some
characteristics of soybean pods and seeds. Environmental differences appear from year
to year due to global warming which makes studying seeding dates important, as well
as using growth regulators that help adapt to surrounding conditions. Five seeding
dates were applied starting from 10th April with an interval of 15 days in between and
four concentrations of melatonin 0, 100, 200, 300 uM applied at the V3 growth stage
(three fully developed trifoliate leaf nodes) of soybean. Flowering gene expression
differed as seeding dates and melatonin treatment differed. Early seeding dates and
high levels of melatonin showed an increased gene expression of GmTF2a, which
reached 6.96 folds for plants sown 10™ of May, while it went down to 1.53 folds for
those sown very late on 91" Jun. Melatonin concentration of 300 UM was superior by
showing 14.42 folds of gene expression compared to control (O uM) which showed
5.17 folds only. Plants sown on Jun 9™ reached 50% flowering earlier (62 days) while
10" April gave plants flowered 86 days after seeding. On the other hand, melatonin
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application reduced days required to reach 50% flowering. The date May 10" was
superior giving 161.05 pods per plant, 4.50 cm pod length, 2.65 seeds per pod, 395.7
seeds per plant, and 6.8% wrinkled seeds. While the date May 25th excelled in weight
of one seed which reached 0.133 mg. On the other hand, the date 10" April gave the
lowest averages for the mentioned traits. Melatonin treatment of 300 UM was superior
in all studied traits by giving 161.05 pod plant?, 4.58 cm pod length, 2.87 seeds per
pod, 0.131 mg weight of one seed, 398.5 seeds per plant, and 6.8% wrinkled seeds.
Treatment of 0 UM gave the lowest averages of all traits and the highest wrinkled seeds
percentage 11.84%.

Keywords: GmFT2a, gene expression, flowering time, melatonin, sowing date,
soybean, wrinkled seeds, pod, global warming.
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Gene expression of GmFT2a in soybean affected by seeding dates (10" April, 25" April, 10" May, 251
May and 9% Jun), early sown plants showed higher gene expression while plants sown late had low level
of gene expression which is due to day length (data not presented here) as soybean considered as short-
day crop.
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Flowering gene GmFT2a expression affected by melatonin foliar application (M0 =0 uM, M1=100 uM,
M2=200 pM and M3=300 uM) and seeding dates (D1=10" April, D2= 25" April, D3= 10" May, D4=
25" May and D5 = 9™ Jun). gene expression level increased as melatonin application concentration

increased compared to O application, D1 with 300 uM melatonin had the highest level of GmFT2a
expression.
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Sowing dates and melatonin foliar application effect on days number required for soybean plants to have
50% flowering, plants sown very early (10" April) required longer to flowering while others sown very
late on 9™ Jun required less. Melatonin helped improve the trait and reduced days required to 50%
flowering in soybean.
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Sowing dates and melatonin foliar application effect on number of pods in soybean plants (pod plant?).
Plants sown on 10" May showed highest number of pods while the lowest presented by plants sown too
early on the 10" of April. Melatonin application increased number of pods per plant compared to no
application, 300 uM showed value of 154.41 pod.
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Sowing dates and melatonin foliar application effect on soybean pod length (cm). Plants sown on 10%
May showed highest value of pod length while the lowest presented by plants sown too early on the 10™
of April. Melatonin application increased pods length compared with no application, 300 uM showed
value of 4.58 cm.
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Sowing dates and melatonin foliar application effect on number of seeds per pod in soybean plants.
Plants sown on 10" May showed highest number of seeds per pod with no significant difference with
those sown on 25" May, while the lowest presented by plants sown too early on the 10" of April. Again,
Melatonin application improved the trait and increased number of seeds per pods per plant compared to
no application, 300 uM showed value of 2.87 seeds per pod.
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3539 5 Jonal) @il g 1(pale) Basly B2 Oy dhea b gDl iy del)l aelse il

aillac by @llig aaly 53 O)s dba 8 LI 25 segall (35 3 de) 3l telpe Cllansio G dusine B
e aile 0,115 &y daall el Jagio Q) Glss 10 20 5all Jas ety caile 0,133 cialy 4o el
Oy e (8 e Sile 300 S50 3o I GisDlaall 3815 Gn dagine (B8 3929 4013 5 Jsaall s

pile 0.124 &l Lagia (8 il 3 25laall Alalees Luld pale 0.131 &l Jasies 52a05 33

(pla) Basly Bl 0hg dba B Ligwal) Jgb Jpanal (rigidlall Ciligivuag Aol aelge Lili iS5 Jgaa

Mean o giall Melatonin (M) ¢ siSall iy g Dates 11 sall
300 200 100 0
0.115 0.120 0.116 0.117 0.108  (10th April) (s 10
0.123 0.123 0.125 0.127 0.119 (25th April) ¢t 25
0127  0.127 0.124 0.124 0.133 (10th May) J&i 10
0133 0.145 0.131 0.128 0.129 (25th May) i 25
0132  0.139 0.135 0.134 0.120 (9th Jun) &lxis 9
0.003 0.009 Lsd 0.05
0.131 0.126 0.126 0.124 o gial)
0.004 Lsd 0.05

Sowing dates and melatonin foliar application effect on one seed weight (mg) in soybean plants. Plants
sown on 25" May and 9™ Jun showed highest value of one seed weight reached 0.133 and 0.132
respectively, while the lowest (0.115 mg) presented by plants sown too early on the 10" of April.
Melatonin application improved the trait and increased the weight of one seed compared to no
application, 300 uM showed value of 0.131 mg.

3535 6 Jsaal) il e ey by RASH o) axe dhea b del) ) dclsas cuigdloall () Ll
slael Jsag Sk 300 Sl o 1)) bl sl dae dba B (igdlall SI5 (n digiaa (398
G 330 Of (Sae 2810 &l bacigia J8) ulac] Al 45)aa) dlalaa pe 3jlie 398.5 il Lasie o
Glea Je blag) et Al el e i baa Ageall el dalee 8 cpigBDlaall jen ) Gl 138
)lj 10 acgall B ) asld Joanl) i el .(173 11) calall & gl dae Lghag cull) & Jalall
JsY) aegall & OIS Jaugie Bl L) 5% 395.7 il bavsgia o) el (illy S oA 2 dha b
s it jig acgall 1 o) ) il s cuddl (gha a8 Tl gy 250.8 ae) Gua ol 10
Gl JS Gl 2ae 83l Lgie cuad Allg Jganall 4 gaal) AT z il saly s Laa 4 )lShg dojad
all Glag b 2o G_‘\lﬁ.ﬂ\ od (3D ‘(9) S sl dae Baby (8 Lilag) eSad) Sllg 438 JSI o3l aae g

bl 8 sl aae dda B U el A3l acge s ) aeailn culal 13) (195 7)
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LA ) dae dia B Lgall Jgb J ganal (pigidlual) cligiveag Aol aelga 18l 16 Jgaa

Sdalsll b
Mean fw giall Melatonin (LM) ¢ sidhaall &l gicsa Dates &/ sl
300 200 100 0
2508 2757 2723 234.0 221.0  (10th April) Jwss 10
331.5 408.3 305.7 336.3 275.7 (25th April) g 25
3957  449.7 398.3 397.3 337.3 (10th May) _4 10
3755  453.0 396.0 318.7 334.3 (25th May) )4 25
310.7 405.7 325.7 274.7 236.7 (9th Jun) &) =9
31.68 46.39 Lsd 0.05
398.5 339.6 312.2 281.0 Lo giall
19.20 Lsd 0.05

Sowing dates and melatonin foliar application effect on total seeds number per plant in soybean plants.

Plants sown on 10" May showed highest value of seeds number per plant reached 395.7 seeds, while the

lowest (250.8) again presented by plants sown very early on the 10" of April. Melatonin application

improved the trait and increased the number of seeds per plnat compared to no application, 300 uM

showed value of 398.5.

sl At 8 Ligina Aoy 30 diedpe il shanaal) ol sae b Al velgas cuigBladll (3 il

10 2eall ael Lein %6.80 cialy samaall o0l dut il L) 10 2egall G5 3 (7 Jsaall) s2eadl)
%16.86 by NI dall jlus

STl CDEAL anaall edd) s il 3 Ligine 1yl a4l (0S5 Llad cpagdlall i (il dga oha

Alalras Ll %7.84 caly saeadl ol dus J8) ailhcl Jgag,Sile 300 5850 (st 3 dadiiinall

Yo11.84 caly dbuall Al G el calae) ) &5laal)

Gl Banaall sl L Ll Jgb Jpanal (ishsall ilisiona A3l s s iy 17 Jgon

(%)
Mean e giall Melatonin (LM) CisiBhall cily gia Dates 4/ sall

300 200 100 0
16.86  12.52 17.46 17.60 19.88 (10th April) ¢l 10
8.11 8.11 8.22 7.09 9.01 (25th April) ¢l 25
6.80 6.41 6.07 7.49 7.23 (10th May) _4i 10
6.96 4.97 5.83 8.92 8.13 (25th May) 4l 25
9.73 7.18 8.13 8.67 14.95 (9th Jun) &3~ 9

2.828 4671 Lsd 0.05
7.84 9.14 9.95 11.84 Lo gial)
2.058 Lsd 0.05

Sowing dates and melatonin foliar application effect on the proportion of wrinkled seeds per plant in
soybean. Plants sown on 10" May showed lowest value (6.80%) of wrinkled seed per plant with no
significant difference with plants sown on 25 May, while the highest (16.86%) again presented by
plants sown very early on the 10" of April. Melatonin application improved the trait and reduced the
number of wrinkled seeds per plant compared to no application which showed proportion of 11.84 while
300 uM showed value of 7.84%.
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