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Table 1- Day degree (GDD) growth from planting to harvest maturity on soybean planting

sy j9y42 G.D.D. (°Cday)

=i e
Year sls 5 20 3 w17 31 31 o 14
10 Jun 24 Jun 8 Jul 22 Jul 5 Aug
2018 2327 2121 1912 1728 1506
2019 2230 2039 1874 1696 1491
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Table 2- Analysis of variance (mean squares) for effects of year, density and planting date
on oil yield, fatty acids soybean

Mean squares wlx yo (a5l

i golie 4230 e mey R~ R R R R
SOV. ool Percentage SRl Sl Sl gt Sl ol oSl
df of oil Palmitic ~ Stearic ~ Oleic  Linoleic Linoleic yield
acid acid acid acid acid oil
Year (Y) Jw 1 3.93ns 249ns 0431lns 18.1ns 1.83ns 42.2ns 9572ns
- (S5
Jbo 09,2,1,55 4 49.2 20.9 2.99 923 8.54 396.2 70836
Rep(Y)
ﬁ_“‘w &b 4 27.2%* 2.52**  0.877** 34.1**  6.54** 41.2* 119687**
Sowing date (S)
s 2oy x Jlw
(S’Y)XJ 4 0.282 ns 0.110ns 0.038ns 0.26ns  0.06 ns 1.61ns 956.7 ns
Error 1 oleuis! 16 2.62 0.963 0.196 3.93 0.552 20.2 8796
oL ‘J_"J . 2 8.41 ** 3.24**  0.487** 15.7**  2.40** 71.3** 31908**
Plant density (D)
1y x Jlw
w1 xJ 2 3.85ns 1.35ns  0.123ns  9.92ns 1.53** 28.2 ns 1463 ns
(DxYear)
Cls g6 X oS5
(ES%:D) w15 8 0.152 ns 0.087ns 0.013ns 0.27ns 0.11ns 0.879 ns 3958**
cls &b 1% Jlw
&b xSl yixJ 8 0.141 ns 0.092ns 0.018ns 0.32ns  0.02ns 1.37 ns 653.5 ns
(Y xSxD)
Error ole! 40 1.61 0.598 0.096 2.93 0.230 11.9 2761
CV. (%) &l pads o yuo 6.87 7.0 7.12 6.63 6.52 6.88 12.1

** *

o o .M)og_(._._gg;.;.:;Jublc!a.u)a)lo‘__,’_;mg)b‘szmx;%;):@ s
ns, * and **, represent non-significant and significant at 5% and 1% probability levels, respectively.

bgms o (65 ol Slao s 6515 i1 (Silos anlin =3 Jgor

Table 3 - Comparison of the mean effect of density on the measured traits of soybeans

olS w5155

REITEST

Sann]

Plant density Oil Seilgie) gl gl sl Syl o 5 “l:.:...u| Seally

®) percentage Linoleic acid Linoleic acid Oleic acid Stearic acid Palmitic acid
41.7 19.25 50.23 7.01 26.72 4.45 11.48
27.7 18.92 50.58 7.20 26.36 4.47 11.50
20.8 18.67 51.35 7.47 26.16 4.59 11.73
L.SD5% 0/23 1.05 0/15 0/71 0/08 0/15

5,105 ls e M soyo iy Jlekl e ;0 LSD (5031 5o S s G5, (sl sl Silee
Numbers with common alphabets, according to the LSD test, have no significant difference at the 5% level

bga 0 (55 o3Il Slio p cudlS o)l 51 Siloo dumlia —4 Jgur
Table 4- Comparison of the mean effect of planting date on the measured traits of soybeans

bl b Silyid el Sdaid vl oyl vl Syl il Soall sl E92 00

Planting date Liriblgg acid Linél?cj 2id  Oleicacd  Stearicacd  Paimitic acid Percentage
103un sts,2 20 4954 6.63 2777 231 1126 2012
243un 3 49.44 6.81 2715 4.37 11.29 19.61
8aul 17 50.43 7.29 26.16 4.47 1150 18.79
22 3ul 3L 5154 7.61 2511 4.67 11.68 17.91
5AUG sl 14 53.11 8.14 24.41 4.85 12.20 17.06
[SD 5% 1778 0I5 0748 014 0746 0746

Numbers with common alphabets, according to the LSD test, have no significant difference at the 5% level.

5,105 ls i M soyd iy Jlekl e ;0 LSD (5031 5o S s G5, (sl sl Sileo
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Table 5 - Analysis of variance (mean squares) for effects of year, density and planting date
soybean oil components

Mean squares wlx po (a5l

o5 oo - Gl s ML ooy 0 &ilo olaws sl s
4 ‘)' ,SJ».C b . g e J
S.0.V. s Seed yield B‘i-gm;:s O 50 e 1000 seed
df No. pod per No. of grain weight
plant per pod
(Year) Jw 1 650199 ns 5508475ns 0.001 ns 0.219 ns 17.7 ns
Rep(Y)Jbw cy3p0 41,55 4 406213 4901755 136.9 0.270 5427
SOWINg <l &sl 4 ogEpategr  34506721%* 7201%* 3.04 ** 1091 **
date (S)
il g )b x Jo
(gi’Y)XJ 4 48703 ns 307572 ns 5.82 ns 0.002 ns 2.63 ns
Error 1 oLl 16 63936 397453 11.9 0.016 5.34
oL o515 2 324399**  8185612%* 554.2%% 0.117** 44.4 **
Plant density (D)
(™
w55 xJ 2 7233 ns 2703 ns 31.2ns 0.004 ns 0.721 ns
(PxY)
ol Fu b |y
&b X o1y 8 51952%* 252946* 30.7* 0.009ns 1.11ns
(SxD)
il g ybx w51 yix Jlo
&Sl xd 8 9126 ns 3783 ns 32.5ns 0.002 ns 1.02 ns
(Y xDxS)
Error ol 40 28700 128834 21.4 0.010 2.26
CV. (%) Ol yati 7.43 5.25 9.26 5.49 115

%% * NS

o o .J.o)a&5@Jb&>)¢h_d)o)lo&5m5)\o§mﬂévtj)5@ s
ns, * and **, represent non-significant and significant at 5% and 1% probability levels, respectively.

Ly 0dd (625 ojlil lao 2 0515 51 (uSils dulio =6 Jgur
Table 3 - Comparison of the mean effect of density on the measured traits of soybeans

- 319 415 -
ol o1, A ML o wils slaxs
Plant density (P) thousand grain Number of seeds per pod
41.7 121.43 177
27.7 125.50 1.97
20.8 126.78 1.99
LSD5% 1.19 0.18

5,105 ls e M soyd iy Jleol e ;0 LSD 5031 5o S s G5 (sl sl Silea
Numbers with common alphabets, according to the LSD test, have no significant difference at the 5% level.

Lo 0 (5 5 03Il Slao p cesls gu b 51 uSls anglin =7 Jgu
Table 4- Comparison of the mean effect of planting date on the measured traits of soybeans

bl g ,b

. OIE 4o Aild slasy &1 4l o)
Planting date No. of érain per pod 1000 see)d}\‘:v:ight (9)
10Jun  sls,5 20 2.16 130.06
24Jun 53 2.18 127.75
8Jul 517 2.05 125.66
220l 531 1.65 121.71
5Aug  slo 14 1.21 110.07
LSD 5% 0/10 2/5

5,105l i M soyd iy Jlel e ;0 LSD (5031 5o S s G5, (sl sl Silea
Numbers with common alphabets, according to the LSD have no significant difference at the 5% level.



coeyz ol fg; S Olusgar 5 ClS (ST g oles o Cosgame Sl- Gl Ken 5 (s3]

a0

80

- &0 ed
E=

b E 50 4 de

Z 40 - ef
30 fg

2 2l
e
o

et

P51 gl 30 e

interaction planting dale and densily

Figure 1- Comparison of the mean interaction of planting date and density on the measured
characteristics
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Figure 2- Comparison of the mean interaction of planting date and density on the measured
characteristics

W5l pe B ws o iy Jlis | maw o LSD O903) G S ie g 6l slanSile
Numbers with common alphabets, according to the LSD test, have no significant at the 5% level.
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Abstract

In order to investigate the effect of the growing day and plant density on some
agronomic, morphophysiological and qualitative characteristics of the early-maturing
line Soy-93-31 soybean, an experiment was conducted in the form of split plots in the
form of a randomized complete block design in three replications. Two crop years 2017
and 2018 were implemented in Gorgan region. The first factor of growth days until
harvest time includes five growth days (GDD) 2328, 2182, 1893, 1712 and 1499
resulting from the date of sowing (10, 24 June, 8, 12 July, 5 August) and the second
factor is the distance between rows 24, 36 and 48 cm (42, 28 and 21 plants per square
meter).in this experiment, grain yield, biological yield, number of pods per plant,
number of seeds per pod, 1000 grain, oil yield, oil percentage and soybean fatty acids
were measured. The results of this experiment showed that planting date and density
had a significant effect on the percentage of soybean oil and fatty acids. The percentage
of seed oil decreased with increasing planting time (delayed soybean) so that the highest
percentage of soybean oil on 10 June and the lowest percentage of oil was obtained on 5
August. Also, based on the results of planting date and plant density had a significant
effect on grain yield and grain yield components, the weight of 1000 soybeans
decreased with delay in planting. With delay of sowing date in all densities, soybean
grain yield decreased, so that the highest grain yield was observed on June 10 and the
density of 42 plants per square meter (3760 kg.ha™) and the lowest grain yield was
observed. Soybean was obtained on August 5 and the density of 21 plants per square
meter was (470 kg.ha™). According to the results of this experiment, the planting date of
10 June and the density of 42 plants per square meter were the most desirable planting
date and density to achieve maximum grain and oil yield.

Key words: Acid palmitic, Biomass, Number of pods, 1000 grain weight.
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