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Introduction

Datura stramonium L. is one of the medicinal plants that have a special role in the pharmaceutical industry
due to its alkaloid compounds. Datura is one of the most important medicinal species that is a rich source of
alkaloid compounds. Important phytochemical compounds in Datura, especially alkaloids, have been considered
by the pharmaceutical industry. Datura (Datura stramonium L.) is an annual plant of the Solanaceae family,
which is native to North America and is found in abundance in the coastal areas of northern Iran from Astara to
eastern Mazandaran. Important phytochemical compounds in tattoos, especially alkaloids, have been considered

by the pharmaceutical industry. Tropane alkaloids are one of the most important compounds in plants of the
Solanaceae family and the anticholinergic effects of these compounds have made their use common in medicine.
Important tropane alkaloids include hyoscyamine, ascopolamine, and atropine in D. stramonium. Plant growth is
a set of specific biochemical and physiological processes that interact with each other and are affected by
environmental factors such as temperature, light intensity, etc. that are affected by the date of planting. In the
meantime, analyzing the amounts of photosynthetic pigments is a way to justify and interpret the plant's
reactions to different environmental conditions during the growing period, through which it is possible to
transfer and accumulate photosynthetic products. Due to the importance of D. stramonium and its widespread
use in the pharmaceutical industry, Since Datura plant has not been adequately studied in the literature, the
purpose of investigating three different planting date and planting density levels in this plant is to determine their
proper values which increase the alkaloids and photosynthetic pigments, resulting in grain growth and yield
increment.
Materials and Methods

This research during two consecutive years (1397-1397 and 1397-1398) in Shahid Fozveh research station
affiliated to Isfahan Agricultural Research and Training Center and Natural Resources located 25 km west of
Isfahan (Latitude: 32°36'37” N, Longitude: 51°26'52" E . 1612 m above sea level), which according to the
Gauchen division has a mild semi-desert climate. The experiment was performed as a factorial experiment in the
form of randomized complete blocks with three replications. Treatments included three densities (6, 10 and 14)
plants per square meter and planting date in autumn and spring. Autumn planting of D. stramonium for the first
year of the experiment was done on 3 January and in the second year on 30 December. In the spring planting of
D. stramonium, due to the long growing season, in order to be productive during the growing season, first the
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seed of the plant was planted in the planting trays and then in the 3 to 4 leaf stage the seedlings were transferred
to the main land. In both years of testing, the seeds were sown on the date of spring planting in March. Field
operations including plowing, disc, leveling, preparation and preparation of atmosphere and ridges were carried
out in the field. According to different fertilizer levels and density levels, each replication included 9
experimental plots. The length of each plot was 5 m and its width was 3 m, which included 5 rows with a
distance of 60 cm. The distances of the plants on the ridge were considered as 15, 20 and 33 cm 33, respectively,
according to the densities (6, 10 and 14 plants per square meter). The distance between the replicates was 1 m
and the distance between the plots from each other was considered a planting line. The data were analyzed using
SAS software version 9.4. The means were compared with LSD test at 5% level and graphs were drawn using
EXCEL software version 2010.
Conclusion

According to the results, the density of 6 plants per hectare on the date of autumn planting improved seed
yield and increased hyoscyamine and alkaloids. In fact, the density of 6 plants per square meter in this study
increased grain yield and the amount of hyoscyamine and ascopolamine. At low plant densities in this study,
including densities of 6 and 10 plants per square meter, the amount of photosynthetic pigments increased. Also,
maintaining the amount of chlorophyll in young leaves causes a delay in the aging process and increases the
durability of the leaf surface, which will have a significant effect on the transfer of photosynthetic material to the
seed. More and slower nourishing material is transferred to the grain, so the grain filling period will be longer.
The results show that by selecting proper levels of plant density and planting date as two of the most important
crop management practices, the number of tropane alkaloids in Datura as one of the important active ingredients
in the pharmaceutical industry increases.
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Table 3- ANOVA for photosynthetic pigment contents of Jimsonweed plant in two cropping years 2018 and 2019
©luyo (be
i Mean squares
HNHPESY
Jw S04y 5,Sdos 5,Sdos
% 2abo Degrees of - a Judg 5 b Judg 5 .
Yeatr e Agig,lS =3 =9 . )
Sources change freedom ®979,7 Chlorophyll  Chlorophyll ""’“lﬁ“"& ‘”"y%&'
Carotenoids a b Hyoscyamine  ascopolamine
yeild yeild
sl fo b
. 2 0.103ns 0.002ns 0.129ns 0.005* 0.024*
Planting date
I 1 15.56%* 0.110%* 15.63% 0.118%* 9.866**
wyay Rer’lef"t
2018 ’J’_’ 2 33.37** 0.108** 6.938** 0.291** 5.473**
Density
X s gl 4 0.137ns 0.04%* 0.386ns 0.029%* 0.289ns
Planting date x density
e 16 0.478 0.006 0.188 0.004 0.105
Error
Oy oy
Change coefficient 28.55 29.82 27.85 7.82 115
(%)
<38 &b 2 0.052ns 0.004ns 0.312ns 0.001* 0.012*
Planting date
IS 1 21.04** 0.042** 19.97** 0.081** 10.189**
Repeat
”ﬂ’_; 2 24.39%* 0.005ns 1.063** 0.33** 10.096**
Density
WaA w1 x el &)
2019 Planting _date X
density
s
4 0.844** 0.008ns 0.078ns 0.0095* 0.24ns
Error
Olyauss g oo
Change coefficient 16 0.148 0.0053 0.089 0.002 0.107
(%)
15.99 18.66 18.27 6.42 12

o gime BB dgn5 pis 5 o yd g Jloin! o ;0 )b pixe o )d SO Jloin e )3 5 e )i & 1 NS e
= * and ™: significant at the 5% of probability level, significant at the 1% of probability level, and non-significant respectively.

23,5 o Lo IS Al

G2 g 95
& e syl ljzm 45 5 s S po iy i ol
CB)S )18 A w8159 CullS )l e Bl Cod ()3 gine 5k
&L 9 A5 08155 goaws Gtalesl Jlo 93 5 ppizan (Y Jgo2)
5055l sae doyd Sy e 3 eV sSsl 59y g S
5 3l Sl b slos ) eeYgpgSnl Jlade iy (Y g2
59 (b o ine (1 JSL) ol s qupo o 3 g F o815
oS a3 ee oLt 0y ) eV smgSiol (lise 1 005 Jlosl jlos
ol (S35 sbanld S cos ol )3 dlge ol jiw ax 5]
N8 el Sl g amo belge 556 cou ST sk 4y g

0,555 (slaails 3l ol 4y sloo s U1 j1 Lols ol

bl el yu il dgng ol aily o peoluwged a8 ol ol
2 o 3 S35 G5 0515 g oS pn il 240
oboly 438 pizmen (Y J9i2) 03)5 )l dne doy> Sy
Cubls Zu )b g o515 zalaw Sl as ol lis 50 QA 9 AV Jlo 40 40
O (Y Jgia) 23,5 Jogine 20> S a3 (395 o
e 3 a5 5 jled )3 g suls CllS &)l ) eV pgSl Hlade
M1 JS5) sl sy (> 3 25 1 25 e YIY) oo
oyst g obS o aile 515 (glaygiSTé 51 bl laas ST s 3
S Coenl I a9 (2)B Jolgs 4 G 45015 3925
P oo Jole e 4 o515 gl b calple )ly05 0

Archive of SID.ir



Archive of SID.ir

FFO  o)gili 29,1 obF Suglen 5ud wliuo (5 3 gl slgiome &l pandl a1 <0350 3 (593!

el o 07l 3 yShas jd EalS cely a5 Cuwl 04 g0, o)
LSy s ST jlaw jo a5y Sloe 50l ccdls & b 0 1Y
Oned pd a5 Gl Jls pd ol g iSa 3 p S elST VIVF/VY
ol ety LS )3 p)S 9 LS AP [Lgy cuilS gl p0 e
Oiali8l s 4 Ylazs) sas snmlie 5,8hos 2ol (Y US5)
b 2l plo g 28y 550l g odlatul § Sy v eSS
Ol Jd> ey ol el il o gt Galidl g A5 uad
sz ookl 5 s 15y 55 8y 335 el oS (S5 2 3,Slae
S om Sy Al ol 3 (e Canl o e Lalyd g 590 )]

Hbe s !

8 25 o

L 4 ey )bl iz olgiie osel Conty mlis 4 4295 b
Ol 8l (g Slge g sl QLS G ol o515 38l
A9 5 95 Sigle jedsS] e i A dn g Lyl aidly
il SO alols o dais gy lals o assl clacu gl
Fer 395 U oad oguone (LS oy <y laljal )5 26,08
b oS oSt S5 )3 09 S S 3)Sles g 0390 Slge
sl &)l ey ol 53 adlllas 3)90 GBS F)b 4 dxg
5 oilafl el dilate lon 5 Of Lyl L sl s 42 50l
3ySdas sy Juad Job g 2y claosles 5l dige o0 00
D5t 51555 0 6 FYLs e Sl 5 poliogen Jido g 4l
o 9 Slie (LS cumw 5 )l CblS Z)b (pivxen
Gl e gz cnl 3 @pe e > B B o815 Bly 3 S
slopSTy 53 00,5 eVl g (alwgen Jlado 5 &> 5Sles
Mo @ye plo > Lgr Ve 9 7 (oS1 dlex I owyp (nl 3 S oS
o )lS it bain poman Bl (Rl gtegd saliS)
T plg> 58y b g sy $9) 3 130 o Gl S
malanSa 5 36 &l 4y s frigid dlga Jli] 45 33,5 e 5,
Pl S 3 Jedg)lS clale jade pa a3 culy dales
(e JST &l 4 5 S 039 Dlge g jud Sy e plgd il
L doud 50 0o daled 5 SVl &y ad p 0ye0 oplplo csl
Lol U o8 a8 ciliseo sy bt cudlS b b
225k Gl i ol (pl g 2980 Biaie (Jaee Sogllas
33,5 oo Bally )3 (5igd dlge sllas 033 ol )3 5 Jriwgid
Rezvani Moghadam et ) |,\Ken g pade g9y lylobsl b oS
b casllas (al., 2008

5 Glodas oty Aaore J.AI}Q « u;buT S enlply 86,8 0
e Dl (2 )l 58 lacdglie (63t 1218
ol 9 5 0yiaS s il avre bl b cos sl

il oo Ao

(aolies gad o Slas

5 CudlS Zu U Sl ol oddd 00l HLES Y Jodo 50 a5 455Sler
st 15N 3, Slac 1, 1oy Sy s 3 oS5 ol
Sl il as oby las wilyly 4350 ol puizmed W00 )5 Jb me
o yd S Jlein ! pdaw 10 ol 3 Sloe 15 AV Jlo jo cusls
relogn 3,8las 1 2oy iy Jlais] g 3 o515 g 5 5
o o ccils F,b 550 A Jls o (¥ Jodn) 0,5 b Sxe
3y Slos oy g Jloin] gdaw 3 o515 431 5 do > & Jloss]
33 5 SIS Jlade pwyp (¥ Jgis) 13,5 I5 gxe Cysolwgud
25T ao > aS ol L yline g jmls cilS gu)Ls ¢
O (F JS8) cl it e S Gl )5 eebwsen
sl Bl b 50 g @pe e )3 W £ el )3 (meliwgan Moy
ol bLs, s L w195 o odmliie oyl (5 JS5) Lol Canndy
b a SIS e b ing)y Juad (slod

oo g 9Siul o Slac

13 w515 g el oy 0l 48 ol s oS e 4y gl
&L 9 o515 31T Josa 3 b ooy (L i)y 4 o0 ol
deo)d LS_J C.‘a_w PN uc.o\/ygﬁ_m‘ .))_ilo.ﬁ » v JL.» PN cusls
Ored 35 )l gan o) gy o 3 G w515 5l g Aoy
9 Vles )3 9 sk Bl &)l ) eV oSl doyd o iy
g V¥ Jlei )3 ol ke (326 5 (10 OB 3935) @0 5> S
(0 JS3) w35 eanlie sl cullS )b 53 @pe o
Jobo 5 Lod b baugglSUl i blo) cblgs o climlie ol Yo
b A5, uad

dala o Slac
oSty as ob L Laodly S o (uibyly 4350 ol
)-’M)J‘-i—.’.@"—“’)bd)lb . )-Ul—’k-a\—w‘sa.’)b9
Ay goy9d Jobo plall g b (Y Jg) aaly by 5 )Sles
3 riogy B JeoS5 (sl S e ol plSin 95 305 31 3
Jead 31 clo 3 L olS plSin > cuslS )3 Jg )b 1) 3¢5 ol

Archive of SID.ir



Archive of SID.ir

1P) 5l oF o ke FF wl (59l @b ) Sl s FEF
Bt ) C3L} feAead N Pl e Sl

B spring lanting date,ly, c.sls’ L fall planting datej.l wosls’ &b
3 4 a

2.5

b
2 | a
a a
L5
b
1_
0.5 4 a a
0 . _H=

Chlorophyll a Chlorophyll b Carotenoids Anthocyanins

(5520305 B33 025 p2 0% shon) (gpnsgid sl ailafiy
Photosynthetic pigment mg/ g FW of leaf’

YA 5 YAV ol Jlw 93 5> S sLCuilS &y, U 43 0,550 0LS (g 5tuwgid s ailasS,) gaismo — Y S5
Figure 1- The content of photosynthetic pigments of Jimsonweed plant in the different planting dates in the two cropping
years 2018 and 2019 (LSD, p<0.05)
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Figure 2 - The content of photosynthetic pigments of Jimsonweed plant in different plant densities in the two cropping years
2018 and 2019 (LSD, p<0.05)
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Figure 3- The content of hyoscyamine and ascopolamine alkaloids of Jimsonweed plant at different levels of plant density
(LSD, p<0.05)
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Figure 4- The content of hyoscyamine and ascopolamine alkaloids of Jimsonweed plant in different planting dates (LSD,

p=0.05)
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Figure 5- The interaction effect of plant density xplanting date for the scopolamine yield of Jimsonweed seed (LSD, p<0.05)
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Figure 6- The interaction effect of planting date xplant density for the hyoscyamine yield of Jimsonweed seed (LSD, p<0.05)
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Figure 7- The grain yield of Jimsonweed at different levels of plant density in autumn and spring planting dates (LSD,
p=0.05)
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