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Intrudoction
Saline soils due to lack of organic matter and poor physicochemical profgrties and su of moisture,
usually having poor vegetation. The use of organic fertilizers in saline soils, can.i wth and tolerance
of plants under salinity conditions by improving the physical and chemi
this research was carried out with two types of organic fertilizers to mo i operties along with humic

acid foliar application as a stimulant for the growth of the Stevia plant.

replications. Photosynthesis rate, leaf area, plant dry Wei , sal‘ﬁ‘density and soil organic carbon
rmine the mogst effectivi organic‘atter treatment under soil salinity stress
conditions. Results showed tHatspe izer (SMC) significantly decreased soil pH, bulk
density, but increased elegtrical co i carbon. Leaf area was reduced but total phenol,

chlorophyll a, b, to * Carotenei increased resulting in significant increase in the dry weight of Stevia

Therefore, SMC ili a suitable remediator for saline soil, humic acid spray also had a significant

positive effect if th SMC soil application.

Materials and methods
This experiment was condu€ted in a completely randomized design (factorial) in boxes (dimensions 30x40x30
cm) containing natura ine soil (EC=10.15 dS/m) under natural agronomic conditions in The Ferdowsi
University of Mashhad with three replications from July to January 2018. Experimental factors were included the
first factor: 1) control (without organic fertilizer), 2) vermicompost 20 tons/ha, 3) vermicompost 40 tons/ha, 4)
Spent mushroom compost 20 tons/ha, 5) Spent mushroom compost 40 tons per hectare and the second factor:
foliar spraying of humic acid at two levels of zero and 0.1%.

A soil sample was collected from Kushk region of Neyshabur city with desired salinity (ECe=10.15 dS/m) and
some physical and chemical properties of soil and organic fertilizers were measured before the experiment.
Organic fertilizers after mixing with the experimental soil, were added to the plastic boxes according to the amount

of each treatment. 2 seedlings were planted in each plastic box at a distance of 20 cm. Irrigation was done with
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tap water daily and one month after the adaptation of the stevia plant to the climatic conditions of Mashhad, humic
acid foliar spraying was done in three stages with 20 days intervals.

After plant physiological stge some parameters including plant dry weight, leaf area, total plant phenol, amount
of chlorophyll a, b, carotenoid, total plant chlorophyll, and soil organic carbon, bulk density, salinity, and soil pH
, were determined after plant harvest. The dry weight of the stevia plant was obtained by weighing the plants after
drying in an oven for 48 hours at 70°C. Statistical analysis of data was performed by JMP software version 0.8,
drawing graphs using Excel software and comparing average data using LSD test at significance levels 1 and 5

percent.

Conclusion

of SMC fertilizer. Thus, the highest dry weight of stevia plant was obtaine the application of 40 ton/ha of
SMC fertilizer and humic acid spraying.Ther“it iss at in order to achieve proper performance
(>80%) and improvement in the physiological andiaorphologi teristics of the stevia plant in very saline

soil (ECe>10 dS/m), it is necessary to use 40 tons/ shrooficompost waste. It should be used in

c aci@l&ﬂying should be done three times

saline soil three to six months.before cultivation and

timulants,\@mic al

with an interval of 20 days.
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Table 1- properties of irrigation water and physical and chemical properties of studied soil
before planting

Water Properties Soil Properties
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Table 2- physical and chemical properties of Organic fertilizers

a0 gad pusf ol B pao Z i Cawgans CoawgaoS” (039
Humic Acid ~ Safe Mushrum Compost  Vermi Compost
roperti
(HA) (SMC) (VC) properties
L
9.81 7.23 7.92
pH
S
15.97 9.92 4.01
EC(dS/m)
o DI S
6.68 1.02
SAR
STos
95 16.38 19.5
oc (%)
P
34.09 22.39
Na(meq/I)
)
154 54.78 18.34
K(meg/l)
frls”
71 22.5
Ca (meg/l)
™ 3o
16 8
Mg (meq/1)
.l
57 12
cl(meg/l)
Saud
39.15 48.88
P (ppm)
039
427 259




(o33 At) gl 2l O b o D5l 53 ol 056 il o 8 /Y (g5 g3 (51205555 (S 05101 (51
Ol olin ¢ 20 g5 5 2ol 33 b 51 et 03,8 55k 5l 4l 3 5950 r Laidnd Side g Loyl
(AMON, 1994) 15 § &3l 3 e sl FPY 5570 (slaz go Jsb 3 lad glove

(o ysAr Jglio 2d (hod 530 80 0) Jibeosbae 51 s oo ¥r Ol pn ST 5 Olipe (68 03100 (51

2 L3 5Tty ¥ o 5 e 5y S e e o 5 sl e T 2y S L

"‘-‘"‘LSJ‘f o3It Sy 5 ISy gy

A\ N _
A Sobl z b

*dj‘)jfb‘)ﬁu&)_’:{bdu)b&u)’(

e g W
obs iS00
SN GJG Cw'}:.«f Sluls u&&».bj 5 oslw Q\;\ c("'d}-la-) aosls u‘"SL.’.Jb 4 GL‘Z: u“““ »

0)9 (p ey LS I3 Zae Loy ) dh.::-lcle.u): L gl o\:fdiﬂis-oj)jdi:aﬁ Aol 5 S gmaS



WS 5 Sike b & son ool (3L sl 5 28 a8 5587 SESa 5 (5 Fr 5,087 L sl ol S ST
Sl (P sde) 3l OLES (V1) dals Hlas 4 S (sebaoy3 AYLY il 531 48T s daliee (am?ﬁpf)
ol 5 Sl Sl guast S| 51 35 G b S (F ) T8 eS8 3,58 Sl L ey o
Sl o385, S JT 0 S doys a3l 5 &S 2l o i o 5 PH 8 mlaw 28l dler

sl 5505 gloy Sl ol Ll ol 5 Shes 5 Ad, Shlpl Sl o) S JB s gues

35 0lE &S 055 il Jole 1) olE (glay jow by 5 ST

S5 Sls sas 5 5 (GUMUS and S&ker, 2017)

A}

~ A\
JZ‘)‘;‘)SMCJJA‘)K;‘JJ@SB—J{Q})}EAC

jwjﬁ;.m‘éé"'ﬁ;dﬂd%ﬁ

-\5\‘5- Sl aex GleST Slas o

A\
A\ - A gas

Jos g 50 S 505 (5209 % o iy 039 725 5 el (ol p0lie ¢ 28 PHL s

Sl 03 S
S gme AR o e Gt 1 S n el (3L sl (ST 58 g 5 08 8 5 5 09 A S 5b
b Ko gop el 5L Jlos (6,108 31 &S ST 51 (P i) s b gzul olS oSt 035 ghaoys /97
e Ll 5 (S g el e ol 5w 0T ) (ST S o S5 Gpesh 4 A S

@gdﬂm¢ﬁujT@\@u&b,(Rose etal, 2014) wals Kows OT 5,8 Chle 5 s, i,



J>,bjaJ:;},1§¢¢fﬁcb,t>@Mu:&ts;,,,}“y‘};;,u@”u;g);\r;,uu&:ﬁﬁ@\
(B Jgdar) Sl 0 U szl olS 6K 035 ShalS amess
1) 55 457 03 45 ok 5 SIS L gzl olE (gl S (508 AT Ll 3 odd aL Jloes il Yz

g . T o« e F . . . - . . . e
E}SM\oL"f)JQ&)MJﬁg|g.,\:.'.',cj:.’brv@jogéjjdfbdﬁok‘gwjdijwwj

L

38 5 L) SN g il e S e ST 5 (s g e i (S b Sl AT
3 4 0blE s S |3 o8 S gaS a3 32,8 .(AmMpoNg et al., 2022) (i 42 ol
23 b oS Jor (a5 Sn S5 5 28,80 Sl s a5 SUlid o 5T lab 5 5 <L
Sladeul Soie Sl roman (i dal g o e BB jad G150 Eel alen plend 5555l L alie
) s SUsms,Sor 0s b s & Yool oJ pramen (55 02 35 pid &S o5 5 S 3 Ko

.(Bezuglova et al., 2019) Wil o 4z, Sli 5 5 b



&kJ‘HPsgom,L‘gout:?“;b>},€,,b;sfuﬁwﬁfc‘ﬁ(HPS)&,.ﬂéuw|0,3&;4{
33 Syt Sl St 53 4 558 oo olE (Sla Blu g adyy Ly Bl o ¢ ALS 8 g0y g0 52 S o
o)k .(Nardi et al., 2021; Ampong et al., 2022) couf olS — S e 33 (PR3 93352
o 5T 5 AL Glaligns g8 U 5 o 53 5 4BL 3 4oy 50 oS 5 5 ey, ol Ll HPS 5 587

J)ol:féjglnﬁ)).)ﬁjéucﬁjﬁjj&bjugw‘J&‘}‘gﬁJs‘a,b‘_}:éjjlfc.‘m'ﬁ

.(Sible et al., 2021; Ampong et al., 2022) » ;5
A\

5 Ll



w E oK o™ o 6 o o€ o e o0 *R2 Gxm of o

SUy ok k*

Ad (7)
‘ oo o
Joau3
8¢ 000 600 T00 SE0 00°0¢
<3
« CC'00€ su0'0 « 3€0 « 1S90 ~ €9'6¢ 00'v N«VH
(VH) p1oe olwunH
.. CT°609 00 u8T°0 .. 0E'8T SUS00 “ .10 . 06’7 00'T o
‘ e o
() s19z11134
21ueh0 JO SjansT]
« 9C'SL w~C0 « LT'6T « CL7SS x% 60°T *x% 70'0 « LEEET 00'v
P w762 sboqd |7
Jousyd Hd j10s Auurpes los eade Jes]  juawbid 1ol spalousie)d qya BYD 1ybiam Aup ip uoI1eLIBA JO $824N0S
o M0 Aafas w9as mREs SC6e o kv g6 q e Qe of< (0 MR o

eueIpNgal BIASIS PUR [10S UI 1) painseau awos 1o} (asenbs cmmE&Z,q ayl -¢ a|qel

<6 4 - 2 6)0qrC (MY L) €< eme vifo 49 avo of 0 6 Ao bl



b gl o™ S bondigid Do (B 9 KiS 039 5 JT 295 £99 92 ok F1-E Jour

Table 4- The effect of two organic fertilizers levels on dry weight and some phytochemical traits in stevia plant

S 039
STk zobw a X Sl .
1 gl oL . b g b g5l obs™ &
Levels of Jo9 _ Total <
dry weight chb Cartenoieds . phenol
organic fertilizers cha pigment leaf area
of plant (mg/gfw) (mg/gfw) (mg.gfw)
(ton/ha) (mg/gfw) (mg/gfw)
(g/pot)

Control (+) 9.89°¢ 1.23° 0.56 2 80..62 ¢
SMC (20) 14.05° 1.33° 0.62° 91.89°"
SMC (40) 17.46° 1..60° 0.60°2 109.72 2

VC (20) 6.16 ° 0.99°¢ 0.46° 84.33¢
VC (40) 7.36¢ 0.85¢ 0.44° 92.30°"

5515 LSD (39037 _ysbusl 3 33 0l Ga!;‘ b &l

In each column, means with the similar letters are notsi di‘ent at 5% of probability level using

A\
‘\

CO=ualy = C=oud I a0 g8 Cuvgaes HA = &g vl

Table 5- The mic acid on dry weight and some phytochemical traits in stevia plant

g b sl wigae O Y ol 8
Jdg b _ Total < g o

HA chb Cartenoieds ) . phenol
cha pigmen leaf area

(%) (mg/gfw)  (mg/gfw) (mg.gfw)
(mg/gfw) (mg/gfw)
HA O 11.39° 1.26° 0.57° 0.35° 2.04° 17.86° 87.27°
HA 0.1 10.58" 1.14° 0.50° 0.30° 1.95¢ 16.3° 96.28°
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Table 6- The interact of two organic fertilizers levels and foliar spraying humic acid on dry weight and some phytochemical traits in stevia plant

ST sags” zobaw g el ol i 03g adds s bUsen gl 57 NI < » gl
organic fertilizers levels HA dry weight cha chb Cartenoieds  Total pigment Leaf Area
(ton/ha) (%) (g/pot) (mg/gfw) (mg/gfw) (mg/gfw) (mg/gfw) (em2)
co 10.13¢ 1.22¢ 0.34 bed 0.34 bed 2.15°%¢ 22.16°
SMC 20 11.69°¢ 1.4° 0.41° 0.41° 1.95 < 20.26°
SMC 40 0 16.45° 1.90°2 0.53°2 0.53°2 ° 3.0° 15.39 k¢

VC 20 8.15¢ 1.01¢ 0.29 cde 0.29 cde 16.29°
VC 40 10.52¢ 0.76¢ 0.21f 0.21f 15.21b¢
co 9.65¢ 1.23°¢ 0.31 < 20.74°2
SMC 20 16.41°" 1.26 ¢ 0.30°¢ 17.28"
SMC 40 0.1 18.46°2 1.31°b¢ 0.36 " 17.02°
VC 20 417f 0.98¢ 0.27 df . 14.12 <
0.25 ¢f 1.67°¢ 12.34¢

VC 40 4.20° wogs

A LSD Og03T Lwl! 5 o3 0 Jh:;‘b«a P Ol lin Bg > (81510 S Sle Ogiw B 5O

A\
oba‘“sing LSD test.
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SMC = a0 g8 Cavgaes HA = ol

In each column, means with the similar letters are not significantly differe
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Table 7- The effect of two organic fertilizers levels on the soil physical and chemical properties

- ST
T sgs Zgka o L .
S Soge S AL oyt p Egrs
Levels of organic o e el o . .
- soil salinity Ik density Organic
fertilizers Soil pH
(ds/m) Carbon
(ton/ha)
)
Control (+) 10.86 ¢ 8.48 % 1.52% 0.25°¢
SMC (20) 13.06°" 1.47° 0.35°
SMC (40) 14.77 1.41°¢ 0.52
VC (20) 10.54 ¢ 1.54° 036"
VC (40) 11.23° A VN 1.52 @ 0.38°
NI LSD (9g03T (bl » Ao 30 l.gela o DlT wlin B9 > (61518 S (WSl Ogiw B 3O
In each column, means with the similar letters n ific‘l‘i‘ent at 5% of probability level using LSD test.
CO = wals VC= =09 MC = o0& pao E}w”&f HA = Cogd ol
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Table 8- The interact of two organic fertilizers levels and foliar spraying humic acid on the soil physical and

chemical properties

ST by zohw
a0 g4 s At Y™ S 2 peat p >
organic fertilizers S el o
HA soil salinity W\ bulk density
levels Ph
(7) (ds/m) cm3)
(ton/ha)
co 10.35¢
SMC 20 12.95b

SMC 40 0 g
A\

VC 20 10.59¢ . 1.61°
A
-
A\ 1.36°¢ 8.48 1.52be
SMC 13.17° 8.28°¢ 1.45°¢
SMC 40 14.72 2 8.08 ¢ 1.34¢
VC 20 10.49 ¢ 8.522b 1.47 be
VC 40 11.11¢ 8.45° 1.54 2

N1 LSD (99051 (bl Ao 33 0 Jlois! ztaw 38 mid b (5518 (o D9l alin B9 > (S1H10 S (Sl Ogiw B 3

In each column, means with the similar letters are not significantly different at 5% of probability level using

LSD test.
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Figure 1- Pearson corrglation matrix between measured variables. DMW: dry matter weight. Chla: Chlorophyll a.

Chlb: Chlorophyll b. Total Chl: Total Chlorophyll. Carotenoid: Carotenoid. Leaf Area: Leaf Area of Stevia plant.

Total Phenol: Plant total phenol. OC: soil organic carbon. Soil pH. EC: Electrical conductivity of soil.



ol Gk 5l il 5 $SKnpn Al (3L Jglons 05 5 LSMC 55875 )87 (G ol s 4 4 5
Doy Fp 5 (6L josabn o o JT 8 PH) Joo S gl 5 (S5 ol
& o gl oS 0SCast 055 515 e (Rl o (ST 5 5 (55 5 sl 05805) olS o lat g2
oo (2T (2B 58 Sl e Sl B VC 5875 0,867 Jlo 530555 (558 ) dals

s 3 S gn ol (B U ons AR 315 gl oS lactiid 5 (SO s b e )

s (1 4 550 e slgthn pl kLT s o s LnllBEL MC 58 s 2 o5
Jﬁ&:”éfuﬁ‘iﬂ‘“:féib’ﬁﬁﬁbjx}? a3 33545 CTAY) Coslin s S
bam ss oS 5 i bog S 5 P 2,6
(a\p.u‘)j)\"‘d«&b‘.:&_»{_y o g s -L.o)‘/\ )bﬁo)‘.ﬂ.‘&u‘u‘fﬂ‘}:ﬁabu&&

.)j_w



References:

Ahmad, 1., Ali, S., Saifullah Khan, Kh., Fayyaz ul Hassan, ljaz, Sh. S., Bashir,
Ka., Abbas, Z., Ahmad, M., Shakeel, A. (2015). Use of coal derived humic acid
as soil conditioner for soil physical properties and its impact on wheat crop
yield. International Journal of Biosciences (1JB). 6(12), 81-89.
http://doi.org/10.12692/ijb/6.12.81-89 -

Ampong, K., Thilakaranthna, M. S., and Gorim, L. Y. (2022). Understanding the
role of humic acids on crop performance and soil health. Front. Agron. 4, 10.
http://doi.org/10.3389/fagro.2022.848621

Arnon, D. (1994). Copper enzymes in isolated chloroplasts: Polyphenoloxidase
in Beta vulgaris. Plant Physiology. 24(1): 1-15.
https://doi.org/10.21859/acadpub.nbr.3.1.69.


https://sid.ir/paper/880102/fa
https://sid.ir/paper/369184/fa
https://doi.org/10.21859/acadpub.nbr.3.1.69

Ashraf, M., and Foolad, M.R. (2007). Role of glycine betaine and proline in
improving plant abiotic stress resistance. Environmental and Experimental
BotanyEnviron. 59, 206-216.
https://doi.org/10.1016/j.envexpbot.2005.12.006.

Bezuglova, O. S., Gorovtsov, A. V., Polienko, E. A., Zinchenko, V. E., Grinko,
A. V., Lykhman, V. A, etal. (2019). Effect of humic preparatiofon winter wheat
productivity and rhizosphere microbial community under her& -induced
stress. Journal of Soils and Sediments; Dordrecht Vol. 19, Iss. 6, (Jun 2019):
2665-2675. 19, 2665-2675. https://doi.org/lO.lO??/ﬁlW-z

Cantabella, D., Piqueras, A. Acosta-Motos, Jos_e Ram_on. Bernal-Vicente, A.

Jos e A. Hern_andez, Pedro Diaz-Vivancos (2017). Salt-tolerance mechanisms
induced in Stevia rebaudiana Bertoni: Effects on mineral nutrition, antioxidative

metabolism and steviol glycoside content. Plant Physiology and Biochemistry

115: 484e496. https://doi.org/10.1016/j.plaphy.2017.04.023
N\ v
Dorenc [ oop, N., Thomas, T., and David, Aron. A. (2017).

Effect of Di s of Vermicompost on Soil Physical Properties of Two

Cultivars of ge (Brassica oleracea L.) under Eastern UP (India)
Conditions. International Journal of Current Microbiology and Applied Sciences.

6(6): 2908-2911. https://doi.org/10.20546/ijcmas.2017.606.344

Fathi Garlidani, A., Mir Seyed Hosseini, H., Farahbakhsh, M. (2014). "Some
effects of spent mushroom compost and bagasse biochar on alkaline phosphatase
activity and phosphorus availability in some calcareous soils™, Iran Water and
Soil Research, 46(4): 801-812.

https://doi.org/10.22059/ijswr.2015.56804


https://www.sciencedirect.com/journal/environmental-and-experimental-botany
https://www.sciencedirect.com/journal/environmental-and-experimental-botany
https://doi.org/10.1016/j.envexpbot.2005.12.006
https://doi.org/10.1016/j.plaphy.2017.04.023
https://doi.org/10.20546/ijcmas.2017.606.344

Flowers, Timothy J. and Colmer, Timothy D. (2008). Salinity tolerance in
halophytes. New Phytologist. 179: 945-963. https://doi.org/10.1111/].1469-
8137.2008.02531.x

Gandhi, S., Gat, Y., Arya, SH., Kumar, V., Panghal, A., and I%mar, A. (2018).

Natural sweeteners: health benefits of stevia. Foods and Raw Mategrials. vol. 6,

no. 2. http://doi.0rg/10.21603/2308-4057-2018-2-39%—402

Gumdis, 1. and Seker, C. (2017). Effects of spent

on the physicochemical properties of a degraded s

post application
arth, 8, 1153-1160.

AN
ifferengLevels of Humic Acids
A\

on the Nutrient Contet, nt Growth, an

AN
Salinity. Soi ter R
Y. Soil& Wa
SWR A N

oil Properties under Conditions of
9. http://doi.org/10.17221/4/2010-

Khosravi, F r, M.A., Akbarpour, V. 2023. Effect of Different Levels
of Humic Acid
(Salvia officinalis

Zinc Sulfate on Morphological and Phytochemical Traits of
. Journal of Horticultural Science. 37 (3): 615-627.

Kumar, R., Sharma, S., Ramesh, K., Prasad, R., Pathania, V. L., Singh, B., and
Deosharan Singh, R. (2012). Effect of agro-techniques on the performance of
natural sweetener plant-stevia (Stevia rebaudiana) under western Himalayan
conditions.  Indian  Journal  of  Agronomy. 57 (1):  74-81.
https://www.researchgate.net/publication/224806070.


http://dx.doi.org/10.1111/j.1469-8137.2008.02531.x
http://dx.doi.org/10.1111/j.1469-8137.2008.02531.x
http://dx.doi.org/10.17221/4/2010-SWR
http://dx.doi.org/10.17221/4/2010-SWR
https://www.researchgate.net/publication/224806070

Kwiatkowski, C.A.; Harasim, E. (2021). The Effect of Fertilization with Spent
Mushroom Substrate and Traditional Methods of Fertilization of Common
Thyme (Thymus vulgaris L.) on Yield Quality and Antioxidant Properties of
Herbal Material. Agronomy 2021. 11(2): 329.

https://doi.org/10.3390/agronomy11020329 -

~

Rose, M. T., Patti, A. F., Little, K. R., Brown, A. L., Jackson, W. R., &
\ O\

Cavagnaro, T. R. (2014). A meta-analysis and review of plant-growth response
-y

to humic substances: Practical implications for agriculture. Advances in
v

Agronomy. 124, 37-89. V

https://doi.org/10.1016/B978-0-12-800138-7.00002-4
)
A\

Roy, S., Barman, S., Chakraborty, U., a

borty, B. (2015). Evaluation of
r gro&tﬁﬁ)rovement of Capsicum
jotechnology Vol. 3 (03), pp. 022-

Spent Mushroom Substrate as biofertiliz

based buffer + cation on chemical characteristics of saline soils and maize growth.
and Mining Lands Management. 2(1): 259-268.
.2014.021.259

Journal of Degrad
d0i:10.15243/jd

Nardi, S., Schiavon, M., and Francioso, O. (2021). Chemical structure and
biological activity of humic substances define their role as plant growth
promoters. Molecules 26, 2256. https://doi.org/10.3390/molecules26082256



Nguyen, PM., Kwee, EM. and Niemeyer, ED. (2010). Potassium rate alters the
antioxidant capacity and phenolic concentration of basil (Ocimum basilicum L.)
leaves. Food Chemistry, 123(4): 1235-1241.

Olszowy, M. 2019). What is responsible for antioxidant properties of

polyphenolic compounds from plants? Plant Physiology and Biochemistry. 144,
135-143. https://doi.org/10.1016/j.plaphy.2019.09.039

A\
Reis, M. Coelho, L. Santos, G. Kienle, U. Beltrdo, J. (

stevia (Stevia rebaudiana Bertoni) to the salinity o
Agricultural Water Management 152: 217-2
https://doi.org/10.1016/j.agwat.zwl.m

response of

Rezainejad, Y., and Efioni, M. . fecar‘or&nic matter on chemical
properties of soil, absgrptign of elements by corn and its yield. Soil and Water
Sciences (ag@l%t“al SCi igues and natural resources), 4(4): 19-
28. SID. https:/ISid.ir/pap 62/fa. (In Persian)

Rostami, Q. m, M. Saeedipuya, E. Azhdanian, L. (2018). The effect of

humic acid spraying on some morpho physiological and biochemical
characteristics of Jgreen mint (L spicata Mentha) under drought stress.
Environmental  Stresses in  Agricultural  Sciences. 12(1): 95-110.
https://www.sid.ir/paper/386368/fa. https://doi.org/10.22077/escs.2018.1296.12

64. (In Persian)

Roy, S., Barman, S., Chakraborty, U., and Chakraborty, B. (2015). Evaluation of
Spent Mushroom Substrate as biofertilizer for growth improvement of Capsicum


https://doi.org/10.1016/j.plaphy.2019.09.039
https://doi.org/10.1016/j.agwat.2015.01.01788888yuhb
https://sid.ir/paper/441962/fa
https://www.sid.ir/paper/386368/fa
https://doi.org/10.22077/escs.2018.1296.1264
https://doi.org/10.22077/escs.2018.1296.1264

annuum L. Journal of Applied Biology & Biotechnology, 3 (03), 022-027.

https://doi.org/10.7324/JABB.2015.3305

Salachna, P., Lopusiewicz, L., Wesotowska, A., Meller, E., Piechocki, R. (2021)
Mushroom waste biomass alters the yield, total phenolic content, antioxidant
activity and essential oil composition of Tagetes patula L. Industrial Crops &
Products, 171, 113961. https://doi.org/10.1016/j.indcrop.2021.113

categorical review, their implications for row cro d relation to
soil health indicators. Agronomy 2021, 11, 1297.

https://doi.org/lO.3390/agronomy£1271297
A\

A\

Slinkard, K. and Singleton, VL. (1977). phe&&ﬂlyses: Automation and

Comparison with Magua ethods.\A{meriCﬂ1 Society for Enology and

A N
Viticulture. 2&4‘9&5.h\ttps://doi.org/10.5344/ajev.1977.28.1.49
N \ -

Smirnoff, N. role of active oxygen in the response of plants to water
n. 125: 27-58.
https://doi.org/10.1111/].1469-8137.1993.tb03863.x

Sreedhar, RV., Venkatachalam, L., Thimmaraju, R., Bhagyalakshmi, N.,
Narayan, MS., Ravishankar, GA. (2008). Direct organogenesis from leaf explants
of Stevia rebaudiana and cultivation in bioreactor. Biologia Plantarum.
52(2):355-360. https://doi.org/10.1007/s10535-008-0073-9


http://dx.doi.org/10.7324/JABB.2015.3305
https://doi.org/10.1016/j.indcrop.2021.113961
https://doi.org/10.3390/agronomy11071297
https://doi.org/10.1111/j.1469-8137.1993.tb03863.x

Song, J., Zhang, H., Chang, F., Yu, R. Zhang, X., Wang, X., Wang, W., Liu, J.,
Zhou, J., Li, Y. (2023). Humic acid plus manure increases the soil carbon pool by
inhibiting salinity and alleviating the microbial resource limitation in saline soils.
Catena. 233: 107527 . https://doi.org/10.1016/j.catena.2023.107527

Zeng, J. Chen, A. Li, D. Yi, B. and Wu, W. (2013). Effects of Salt Stress on the
Growth, Physiological Responses, and Glycoside Contents of Stevia rebaudiana
Bertoni. Journal of Agricultural and Food Chemistry.61: 5720—5726.
https://doi.org/10.1021/jf401237x

A N\
-



https://doi.org/10.1016/j.catena.2023.107527
https://doi.org/10.1021/jf401237x

