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Abstract

This study was designed and conducted to evaluate the
growth responses of Solenostemon scutellarioides L. plant
using biochar in the culture medium as a completely
randomized statistical design with 5 treatments, 3
replications and each repetition containing 3 plants a total
of 45 pots. Treatments included biochar with four levels of
10, 20, 40 and 60 g / kg soil weight and pots without
biochar as a control. To conduct the research, first
Solenostemon scutellarioides seedlings were transferred in
a 6-leaf stage in pots containing conventional culture
medium to which biochar (relative to zero, 10, 20, 40 and
60 g / kg soil weight) was added according to the
treatments. The pots were kept in commercial greenhouses
in Pakdasht city with an average temperature of about 20 to
25 degrees Celsius, relative humidity of about 60 to 70
percent and light intensity of about 15 to 20 micromoles per
square meter per second. Then in the appropriate stage of
transfer to the market, about 30 days after the transfer of
cuttings, the desired traits were evaluated. The results
showed that the highest fresh and dry weight of the plant
and plant height in biochar treatment 60 g / kg soil weight,
maximum number of leaves, anthocyanin content and leaf
total chlorophyll in biochar treatment 40 g / kg soil weight
and the highest and lowest ion leakage of cell membranes
was 60 g / kg soil weight in control and biochar treatments,
respectively. Therefore, according to the results, the use of
biochar with concentrations of 40 and 60 g / kg soil weight
can be recommended to improve the growth indices and
enzymatic activity of Solenostemon scutellarioides plant.
Keywords:  Anthocyanin,  Biochar,  Solenostemon
scutellarioides, Total chlorophyll
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el Lo ile lales 5o Ll ol
eSS 52 S P lrse s s LI
YVA L aals Dlas 5 op i 0 S O/FY L S

..\;,\;\)x}ojjw,&s‘r}f

;Lwﬁ e el.:f i 039 Q\M’ )‘J)A..!
O.i'.\.» 6-/\;4.ij§ Sl sl as sl olas (Y Ji.i)
Sl el 5 SuSC bl s il - gl
‘_)‘J:ﬂ c)l;;j.:.: ‘_}‘Jﬁ.ﬁ &‘f‘b})‘) S99 6)‘.)&5

oS sl Ol il ) Gl g e oS Sl 035

6.00 -
a
5.50 .
a 5.00 - i
B
; 4.50 -
‘3 4.00 - d
Yy 3.50 -
N €
3.00 -
250 | pERIEY
2.00 S
O S
(2alo) sl g
Hacs 03 2.79 3.57 415 4.81 5.42
(S o T oks™ 55 £ 57) slew

b&.ux ya\:f S 3% CJ‘,::J(I'—V JSJA
Fig 2- Chang of Solenostemon scutellarioides L. Dry weight



) Fe y‘[c}w 0)[@ ‘,M..Uub 0,99 ULE/L;”[J Sy 9 OLJ‘ML.LA.‘JY"

et el 0l S LB il gla s
YAYO b St oSS 53 5 #0 lrgn Sles
Loy YY/¥A L» dals )l.o.:: E) L)_LJ:—QS oy

0> sk slie S S Aoy Ol s sl
Sl sl Ol (F JSKE) Gy e olS
Loobrse ilhe msha o oSS e S
Sl s Golgme Sl Al 5 KU
Jobo i S il doys Ol s Ol il 58

53 alS ol aS sl OLiS ialS Cav gy = oS

40.00 -
3‘ 35.00 -
Y ¢
4
jl 30.00 -
d
2 f €
§ 25.00 - ’ ;
20.00
Ve slergw £ slrgw T oleaw
Moz o ouid
- 38.35 33.19 30.75 26.39 24.48
Jok
(Sl p ol 50 25) slawd

_Lﬁwalzfd,bgu.b@ﬁ@:cﬂﬂ_x—\”ds:
Fig 3- Chang of Solenostemon scutellarioides L. ion leakage of cell membranes

L dalie S sl 2alS o SHkS 53 p S 8
Db sl romen 550 )‘bd%.u oals pl &S
)L“'.'.;)u'.’.j:":"f AY/Pv L s r;};);r;\ﬁ

v‘-’)‘JbLfJJJ\MwJLQScV/O' LMLJ:

Jgﬂﬁ)wkwol:fgfb‘,\xj@\maﬁ‘)‘bw
CJ“"’Q’:’OQ'" Slues S a5l aS sl Olis (¥
gt &)‘JL;'M qu.'; Jals L: )Lq:-ﬁ olises
eSS o e S F S sled e s o)l
Skt o SHLS 50 570 g bl L S
el S rjf)l:S 33 pf Yoo s
U obrgm Olpme ial58l b L0is cdalie (5505 ome
Ly oL:f &f): Mo (Sl (s)f‘}las BE) (sjf ¥

G obrse Ol (RIBIL e 5 RIS i



Y CltS s o legw 0,15 & (Solenostemon scutellarioides L.) ciwg s ol slooyn S5, g oy sloaslis o)

13.00 4

12.00 -

11.00 -

10.00 -

& g dlow

9.00 -

d

8.00 -

7.00 -

6.00

B potow 7.50 10.33

(S 0,79l 33 p57) e

mﬁwa$3ﬁ5|uolﬂ@—fﬂ
Fig 4- Chang of Solenostemon scutellarioides L. leaves number

sls Olas Nl Chuw g e oS tl.é.b\ Ol s
23 e ST 58 s glasles 53 SRl ) S
Probrsm ol s Sl i S Sl
5 O el AP L S Sk s 6 S
oS CL&.U\ S eetle PIYA L Jals [l

&)‘J‘)Wﬁw}

© JSK8) g o olS L) Dl il s
T m OSh gdues Sk 5l &S sl Ol
S Gobome ol dals Lol s il
(’ij'l':s L) (,5 Yo obrse s e Jsoels
WSt oSS 53 o 5V s les L S

d‘)’:" Jﬁ‘f‘ l; LS sdalie ‘_g)‘bddu CJ}LGS

10.00 - a
- 9.00 -
s,
% 8.00 - c
- 1
?} 7.00 - (
i 6.00 -
5.00 -
4.00 =
o
O3 § .
(2al%) s g
Mool el o 6.38 7.45 7.81 8.64 9.26
(S5 2 Fohs™ 55 p5) Hlew

ui..c".l &...‘»a\.; &\.L’j Q‘I_.LJJ—O JS..Z
Fig 5- Chang of Solenostemon scutellarioides L. plant height



) Fe y‘f}w o)[o.«fv ;,M..Uub 0,99 ‘ubg/cs‘)ju Sy 9 GLJ‘ML.LAJV“

o 3 ORI ey e oS S b s3]
¢SAS 52 p S P B g Ol SMIBIL
e A3 dalie S il 5l Gl alS
WO L Sl p S5LS 55 p 8 Fr Sl sles
Loaals Sl 5 ot 5 O35 25 02 S ke
Slse op S G035 e S 53 oS e VI/AYYY

P PRE SV W |

o oS S Pl ST sl Sk s
Slues S L 5l aS sl ol (P K8
Cls dald b br g il gl o (SO
oS T lrsn sled o s sls 25z ols e
Sk rjf e gl LS g‘;}las 22
WSbtp SS 53 0 S Y Sl 5 S SS
Sy il Bl bdis edalie b ine oslis

6‘)}}:& S f;jl.:s L <=J§ fe U )L’T}:.'

~ a
" 18.0000 A
S b
.-1-; 17.0000 -
5 e
\;‘ 16.0000 -
= d
-‘g 15.0000 -
>
= 14.0000 - '
> 13.0000 - )
an
B
3
5 12.0000
- s b Vool Y. s> T sl
. ML tOergw ML
(L) sl g ¥ 2 =
Hor s oibwssT | 14.8447 15.8160 16.6714 17.4540 17.1126 ‘
(S p T oks™ 53 p ) slawd

gt e S 1 e 5T st s -8 S
Fig 6- Chang of Solenostemon scutellarioides L. leaf anthocyanin content

5 ORI g e oS S S Jds NS
@SS 53050 b g Oljee (Rl L s
A dalie S S s S e ials
LSk o S5ks 5o p 8 Fr Jlrse Dles uomen
Sl 5 o Rie 5 055 S 3 p S ke \Y/TOPY
RS 5035 S 03 oS e ATOTY L uals

Lyl 1y S IS by IS (gl s

e obS S JS S5 M8 (sl D i s
tues S 568 s Ol (v ISE) ey,
Sl dal b e ke g o Sl
0S5 Y sl sled n s ls s (ol e
eSS 5o SN0 Slrse sled LS e S LS
Dl L s edalie (st sl oS

Sy S 0SS 53 08 ¥ b e Ol



FY ciS s ;o lgm 8,15 4 (Solenostemon scutellarioides L.) cawg oy oS ooy K) 5 o, slogasli cwyp

Y 14 -
5‘) 13 - a
b
b 12 -
% c
\] 11 c
-‘g’ 10 -
b 9 d
%
b, -
Q_
2 -
9 " '
> 6
O3 el Yool §oslo L
5 L ML b oo t e
fon) sl = = o P
Hory Jo© Méa,l”| 83532 10.2479 10.7781 12.2567 11.7434
(S ahs” 50 p57) Slow

gy e S 51 S Sy IS (5 s Sl s -V S
Fig 7- Chang of Solenostemon scutellarioides L. leaf total chlorophyll content

CodS 5 Ay Sl g s s pele o
Ol Sl iz 5 sl sl olalS
O RV P per-SU G DYWES IR O
55055 s s ol Bpan LD L1
et 5 5 S hlelns Bis 5 olS Six
238 o Uik i S Cl Aoy S
Sy e @M ol Sl RIHL e
Lol s ool 5 S ol @l A,
FgB g e SB35 IS Gl
Sy o i 035 S M5 5 2o S ssds ol s
gl 5 S sl Sl sl Ol = ahex 5l &S
seg U b so (Kharea et al., 2013) ol olS
S o 45 O3s 0 aher Sl ol obe O
ol b5 S e 51 LS slaey S5, kL

335 0 A ooy Sy Glsms 35 g

5 o et g SKs S Lol
e oz 51 SIS 5 SLLT OLLS s
Ll S ol aBl (glods Caenl Chwp
WOl Oy 5 =) 5 035 ol or Sl U o)l 50m
o Ol sl by Ods 5 ok 4 0us Seop L
il SLabl 0llS o opl sl A
sed s Jls glalas 1 b (gl glely o83
it e ey s SO, las al a4y L e
el A5 53 e sl Jolss Sl OIS S LS 5
028 ol slsn 5l ealizal 5l 1 el OLLS
Rl CedS LBl Ay ol e S
S A d e B4 )58 gl SLLS
PR W PP P () SRR P COVEY
5 S S S hs cse 2 A S S
Al gl jole aal b LBl bt


https://civilica.com/search/paper/k-%DA%AF%DB%8C%D8%A7%D9%87%D8%A7%D9%86%20%D8%A2%D9%BE%D8%A7%D8%B1%D8%AA%D9%85%D8%A7%D9%86%DB%8C-o-Title-ot-desc/
https://civilica.com/search/paper/k-%DA%AF%DB%8C%D8%A7%D9%87%D8%A7%D9%86%20%D8%A2%D9%BE%D8%A7%D8%B1%D8%AA%D9%85%D8%A7%D9%86%DB%8C-o-Title-ot-desc/
http://idj.iaid.ir/?_action=article&au=895397&_au=%D8%AD%D8%A7%D9%85%D8%AF++%D9%81%D8%AE%D8%B1%D8%A2%D8%A8%D8%A7%D8%AF%DB%8C

) Fe ]‘/a}.u O)L«.«j ‘,,.‘zw 0,99 ‘u/).’/‘j‘)}w Sy 9 oLfML.LAﬁY’F

6\:..4

S ol FLATAY gemd s e
Dianthus prlumarius .) glasil S S 42,
Ol Ll oo 0 S8 cagi (L

cp g o3l e esp S etla ol e ol
o3 Dbrse AT ele Oy S
5 S oled gla S5y p ool 35 5 ladsle
doms WS Ll s Cow Gladds il s Slae
DAY=+ 8 (MY L gull 5 ol o e

AYAQ il (s s ol o oSS A
QLS i, syl 5 brss S
5oty Aasn el (hles neais L
Ol ek b 5 (558 p5ke s 5

AT o3l o s p s OS] e Ol e
(S5 o35 e S5 S 5 s U
Ao Jals gl e ole Glgma 5 5 Shae
FOV=FYY OV Lg5ulES el sa

v i Slps) () sl cB G le
YA L UL N Kals (g eEdals
Sl G LS 5 S olol sy 6
Ll,: <o (Nigella sativa L.) «ls ol s
ONV 0N (2l oty dome (S 10
Ya-0v

R R N R P S R
R 2303 S s L Sl Sl JILITAS
St Sy e 485 SIS oS gy Sles pas
RARCY 4 L R UREW J )

A Sl Gl i s sl

AS 5 oS Do sart $as sl 5 okl

QO

¥

(v

(¥

©®

#

\%

5 eslaal s 4l (Mukherjee et al., 2013)
S Sns ool L OllS wis ze 5o b
5 @M pele Dl et Spe 5 A
Sla el 5 CodS S g o pe Sy SRl
ok ol S S kS s,
Loy e olS S 5 sy gla el
3o AL @ S Sl e sl 5
Sl b tagy 5l el mb sl
5 e S5 (IT44) O 5 SlBLo e
s (\WAA) OLKas 5 0L aey (VFer) O

sls caslls Hejazi Zadeh et al., (2016)

S S e
O L slat Sl (bl = b s SEas5 o
oo 02 WY ol LSS e 5 LSS Y Olas
Sl o ok 4 g e OIS YO
St 33 Dlargm 508 4 iy e olS A,
gl ol Lobrse Jold ajles il el oot
5 S L5y eSS s 8 P
313 OLES i o dald Olgim Sl s Ok OIS

9 Fo Yo Ve

Sl 53 oS gl 5 Sl 5 5 055 e &S
el ey St 035 0SS 5o oS Sl
J35 S 5 ol 55T (gl gt (S sl o it
O35 ¢SS 53 o 8 ¥ Sl s 53 S S
ohoe slid G Ctd 0 feS 5 (p i 25 S
23 p S P Dl s Wl bles 2 CS 5w

ol Cds (S 05 oS ks


https://civilica.com/search/paper/n-یوسف_احمدی/
https://civilica.com/search/paper/n-یوسف_احمدی/
https://jwim.ut.ac.ir/?_action=article&au=761714&_au=%D8%A7%DA%A9%D8%B1%D9%85++%D8%AD%D8%B3%DB%8C%D9%86+%D9%86%DA%98%D8%A7%D8%AF+%D9%85%DB%8C%D8%B1
https://civilica.com/search/paper/n-سارا_خالقی%20گزیک/
https://civilica.com/papers/l-10883/
https://civilica.com/papers/l-10883/
https://civilica.com/papers/l-10883/
https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=15671
https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=15671
https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=15671
https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=15671
https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=981
https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=981
https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=307595
https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=307595
https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=307595
https://www.sid.ir/fa/Journal/SearchPaper.aspx?writer=301334
https://www.sid.ir/fa/Journal/JournalList.aspx?ID=2706
https://ejsms.gau.ac.ir/?_action=article&au=58598&_au=%D8%B2%D9%87%D8%B1%D8%A7++%D8%B9%D8%B1%D8%A8+%D8%A8%D8%A7%D9%81%D8%B1%D8%A7%D9%86%DB%8C
https://ejsms.gau.ac.ir/article_5313_454ba839c9c0d567ad5cdb8173bb8264.pdf
https://ejsms.gau.ac.ir/article_5313_454ba839c9c0d567ad5cdb8173bb8264.pdf
https://ejsms.gau.ac.ir/article_5313_454ba839c9c0d567ad5cdb8173bb8264.pdf
http://idj.iaid.ir/?_action=article&au=895397&_au=%D8%AD%D8%A7%D9%85%D8%AF++%D9%81%D8%AE%D8%B1%D8%A2%D8%A8%D8%A7%D8%AF%DB%8C
http://idj.iaid.ir/?_action=article&au=895397&_au=%D8%AD%D8%A7%D9%85%D8%AF++%D9%81%D8%AE%D8%B1%D8%A2%D8%A8%D8%A7%D8%AF%DB%8C
http://idj.iaid.ir/article_134873_93f121c03105858ae54da5b2ad5178e3.pdf
http://idj.iaid.ir/article_134873_93f121c03105858ae54da5b2ad5178e3.pdf
http://idj.iaid.ir/article_134873_93f121c03105858ae54da5b2ad5178e3.pdf

¥O .oiS s ;o lgm 8,5 4 (Solenostemon scutellarioides L.) cawg oy oS ooy K) g 0, slogasli cwyp

Q\J,.i‘ d.:&k)} LE)L‘.."T 4._{;&«.: dl’L_f.‘) ‘5:‘}‘)‘} bl:g

AFV-40F :(F)V0

d“l'; L;)LQK AYAP u.%ks c(a .9 (, u)l.w.@.awlé (/\

9)

10)

11)

12)

13)

14)

15)

16)

i YO LS Sl lisl . e
Arnon, D I. 1949. Copper enzymes in
isolated chloroplasts. Polyphenoloxidase
in vulgaris. Plant Physiol, 24(1):1-15.
Celicel, F G. and M S, Reid. 2002.
Postharvest handling of stock (Matthiola
incana), Hort. Sci, 37: 144-147.
Dole, J M. and F H, Wilkins. 1999.
Floriculture, principles and species,
Prentice Hal, 613p.

Hejazi Zadeh, A., Gholam AliZadeh
Ahangar, A. and M, Ghorbani. 2016.
Effect of biochar on leadand cadmium
uptake from applied paper factory
sewage sludge by sunflower (Heliantus
annus L.). Water and Soil Science, 26(2):
259-271.

Kharea, P., Dilshada, U P., Routh, K.,
Yadava, V. and S, Jaina. 2013. Plant
refuses driven biochar: Application as
metal adsorbent from acidic solutions.
Arabian Journal of Chemistry, 226: 1-10.
Meng, X. and X, Wang. 2004. Relation
of flower development and anthocyanin
accumulation in Gerbera hybrida. Hort.
Sci. Biotech. 79 (1): 131-137.

Mukherjee, A. and A R, Zimmerman.
2013. Organic carbon and nutrient
release from a range of laboratory-
produced biochars and biochar-soil
mixtures. Geoderma, 193(1): 122- 130.
Singh, A. Kumar, J. and P, Kumar. 2008.
Effect of plant growth regulators and
sucrose on post harvest physiology,
membrane stability and vase life of cut
spikes of Gladiolus, J. Plant Growth
Regul, 55: 221-229.


http://idj.iaid.ir/article_134873_93f121c03105858ae54da5b2ad5178e3.pdf
http://idj.iaid.ir/article_134873_93f121c03105858ae54da5b2ad5178e3.pdf

