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Extended Abstract

1.

Introduction: Cultivation of rhubarb (Rheum ribes) plant is increasing rapidly all over the world. The
need to cultivate these plants according to the nutritional value is fully felt. The most important issue for
the production of agricultural plants is the choosing appropriate method to propagate them. Germination
is one of the critical stages in the growth cycle of plants. Germination plays a major role in determining
the final growth and density of the plant. Low and irregular germination is one of the main problems of
reproduction of many medicinal plants. Considering that biological stimuli can improve seed germination
and minimize soil pollution, they are environmentally friendly and suitable for producing of organic
crops. The aim of the current study was to investigate the influence of seed priming with some
biostimulants such as humic acid and extract of bean and chickpea sprout on germination indices and
seedling growth parameters of rhubarb plant.

Materials and Methods: An experiment was carried out based on completely randomized design with
three replications to investigate the influence of seed priming with some biostimulants such as humic acid
and extract of black-eyed bean and chickpea sprout on germination indices (germination percentage,
germination speed, seed vigour and allometric coefficient) and seedling growth parameters (length, and
dry and fresh weight of plumule and radicle) of rhubarb plant. Black-eyed bean and chickpea sprouts
were separately milled in a fresh state and their powder was mixed with distilled water twice in a 50 to
50 weight ratio, and then mixed. The prepared sprout extracts were considered as 100% mother extract
and different concentrations (10%, 20% and 30%) of experimental extract were prepared from mother
extract. Humic acid was prepared at three different concentrations including 1, 5 and 10 g L-*, and distilled
water was also used as control treatment. After soaking the seeds in prepared biostimulants for 24 h, they
were sown in the plastic pots. The number of germinated seeds was counted every three days until the
end of the period (50 d). At the end of the experiment, the length, and dry and fresh weight of plumule
and radicle were measured.

Results and Discussion: The results showed that the effect of all three treatments on germination indices
of rhubarb seeds was significant. There was significant difference between humic acid 10 g L™ and bean
extract 10% with the control in terms of seed germination percentage. Also, there was a significant
difference between chickpea extract 10% and the control in terms of allometric coefficient. Bean extract
30% increased the length of plumule, but on the other hand, this trait decreased in seeds treated with
chickpea 10% comparing to control. In terms of radicle length, there was significant difference between
humic acid 5 and 10 g L"* with the control. Application of humic acid 5 and 10 g L™ increased the radicle
length. Using chickpea sprout extract 10% caused a 28% decrease in the germination rate, and using
chickpea sprout extract 20% caused 22% decrease in this trait. Priming with bean extract 10% caused 10
and 21% decrease in plumule length and germination speed, and the other treatments of bean and chickpea
extracts did not have a significant effect on germination indices. Seed priming with humic acid at a
concentration of 10 g L™ increased the germination rate by 8% and germination speed by 12.5%. Studies
have shown that treatment with humic acid can positively affect cellular metabolism, photosynthetic rate,
amino acids biosynthesis rate and phyto-hormones content leading to improving growth rate and
qualitative and quantitative characteristics of crops.

Conclusion: According to the results of the current study, humic acid 10 g L™ was the best treatment to
improve germination indices and growth parameters of rhubarb plant. Therefore, it could be used as a
priming solution for better and faster germination of rhubarb seeds. Also, the use of humic acid both in



sustainable agriculture and healthy crop production is cost effective. Using this treatment could be
introduced as efficient technique to reduce the use of chemical fertilizers and reduce environmental
pollution. Also, the results demonstrated that priming with bean and chickpea extracts could not
significantly affect the most important germination indices and growth parameters of rhubarb plant.
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Figure 1- Effect of priming with biostimulants on seed germination percentage (a) and speed (b) of
rhubarb plant. Similar letters indicate no significant difference according to Duncan test at 5%
probability level. B1: bean extract 10%, B2: bean extract 20%, B3: bean extract 30%, P1: chickpea
extract 10%, P2: chickpea extract 20%, P3: chickpea extract 30%, H1: humic acid 1 g L, H2: humic
acid 5 g L't and H3: humic acid 10 g L.
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Figure 2- Effect of priming with biostimulants on seed vigour (a) and allometric coefficient (b) of
rhubarb plant. Similar letters indicate no significant difference according to Duncan test at 5%
probability level. B1: bean extract 10%, B2: bean extract 20%, B3: bean extract 30%, P1: chickpea
extract 10%, P2: chickpea extract 20%, P3: chickpea extract 30%, H1: humic acid 1 g L, H2: humic
acid 5 g L't and H3: humic acid 10 g L™
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Figure 3- Effect of priming with biostimulants on length of plumule (a) and radicle (b) of rhubarb
plant. Similar letters indicate no significant difference according to Duncan test at 5% probability
level. B1: bean extract 10%, B2: bean extract 20%, B3: bean extract 30%, P1: chickpea extract 10%o,
P2: chickpea extract 20%, P3: chickpea extract 30%, H1: humic acid 1 g L, H2: humic acid5g L™*
and H3: humic acid 10 g L.
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Figure 4- Effect of priming with biostimulants on fresh (a) and dry weight (b) of rhubarb plumule.
Similar letters indicate no significant difference according to Duncan test at 5% probability level.
B1: bean extract 10%, B2: bean extract 20%, B3: bean extract 30%, P1: chickpea extract 10%, P2:
chickpea extract 20%, P3: chickpea extract 30%, H1: humic acid 1 g L, H2: humic acid 5 g L' and

H3: humic acid 10 g L.
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Figure 5- Effect of priming with biostimulants on radicle fresh weight of rhubarb. Similar letters
indicate no significant difference according to Duncan test at 5% probability level. B1: bean extract
10%, B2: bean extract 20%, B3: bean extract 30%o, P1: chickpea extract 10%, P2: chickpea extract
20%, P3: chickpea extract 30%, H1: humic acid 1 g L™, H2: humic acid 5 g L'* and H3: humic acid

10gL™

gleazals Ll 5 Gl slaasls
Ol @l @z b abl oo anogs LB uls,
Sl VL laclale 3wy p canlllas
plo wlsx sjlas 15U cwypn by Seegen
2y 5 ok Gl Slogad n SYgame

Bl e Sleidan LB ols ) sloazals

L S A
08 ol gt Sl esel Cavas mls @b
Ly g, Gialer sl el p Seguparul
Ll oy 1y Al e eley slazels
Sgnte ysbiieas sl (pl o g e S Ve e



gty azalS ooy b yolyly 9 ydy Siailenr AL 1 Sum J LS ymo b (gilu é ST \34

References

Abdul-Baki, A. A. & Anderson,
J. D. (1973). Vigor determination
in soybean seed by multiple
criteria. Crop Science, 13(6),
630-633.

Alizadeh Ahmadabadi, A. &
Khorasani Nejad, S. (2016). The
effect of humic acid pre-
treatment on germination of
medicinal plant and economic
(Echinacea purpurea L.) in the
same conditions drought stress
and salinity. Quarterly Scientific
research Dry canvas, 6(2), 97-
107.

Amiri, M. B, Rezvani
Moghaddam, P. & Jahan, M.
(2022). Effect of organic acid,
biofertilizers and two mycorrhiza
species in the rootstock on some
germination characteristics and
seedling growth of Iranian ox-
tongue (Echium amoenum Fisch
& Mey.). Iranian Journal of Seed
Science and Technology, 10 (4),
19-32.

Amerian, M., Khoramivafa, M.
& Rabani, B. A. (2022). Effect of
selenium and humic acid on
germination and some
morphological characteristics of
quinoa under drought and
salinity ~ stress. Journal of
Vegetables Science, 6(2), 1-16.
(In Farsi)

Avazpour Jalali, S. (2017).
Effect of biological priming on
germination and growth of
medicinal species: Glycyrrhiza
glabra, Rheum ribes and
Mozaffaria kelussiaodoratistima.
M.Sc. Disertaion. Yazd
Univercity, Yazd, Iran, (In Farsi)
Cordeiro, F. C., Catarina, C. S.,
Silveira, V. & De Souza, S. R.
(2011). Humic acid effect on

catalase  activity and the
generation of reactive oxygen
species in corn (Zea mays).
Bioscience, Biotechnology, and
Biochemistry, 75(1), 70-74.

Calvo, P., Nelson, L. & Joseph,
W.K. 2014). Agricultural uses of

plant biostimulants, plant and
soil, 383, 3-41.
Darroodi, R., Hasandokht, M. &

Nazeri, V. (2014). Effect of
moist  chilling on  seed
germination and seed rupture
failure the characteristics of
germination and sleep failure
seeds of Rhubarb.  First
international congress and the
13" National Congress on
Agronomy and Plant Breeding
and the third conference on seeds
science and technology.
Ebrahimi, M. & Miri, E. (2016).
Effect of humic acid on seed
germination and seedling growth
of Borago officinalis and
Cichorium intybus.
ECOPERSIA, 4(1), 1239-1349.
Fawzy, Z. F., El-Shal, Z. S,
Yunsheng, L., Zhu, O. & Sawan,
0. M. (2012). Response of garlic
(Allium Sativum L.) plants to
foliar spraying of some bio-
stimulants under sandy soil
condition. Apply Science
Reaches, 8(2), 770-776.

Ghasemi, A., Tavakalo, M. R. &
Zabihi, H. R. (2012). Effect of
nitrogen, potassium and humic
acid on vegetative growth,
nitrogen and potassium uptake of
potato minituber in greenhouse
condition. Journal of Agriculture
and Plants Breeding, 8(1), 39-
56.

Golzade, H., Mehrafarin, A,


https://www.magiran.com/author/mohammad%20behzad%20amiri
https://www.magiran.com/author/parviz%20rezvani%20moghaddam
https://www.magiran.com/author/parviz%20rezvani%20moghaddam
https://www.magiran.com/volume/184324
https://www.magiran.com/volume/184324

Ye¥

VEoY oyboune) 9 sy ¥ 0ylocs VF 050 ¥ Jlu b g pole soke dolibiadys

Naghdibadi, H., Fazeli, F.,
Ghaderi, A. & Zarinpanje, N.
(2011). Effect bioactive
stimulants  on  quantitative
performance and the quality of
the German chamomile plant,
Journal of Medicinal Plants,
118), 195-207.

Gantie, N., Azizi, G. & Armin,
M. (2012). Effect of
vermicompost and humic acid on
some germination characteristics
of savory medicinal plant.
National Conference on Natural
products and Medicinal Plants,
North Khorasan.

Ghorbani, S., Khaje Hosaini, M.
& Aishi Rezaee, M. (2013).
Effect of pretreatment of various
levels of acidic acid on
germination and early growth of
corn seedlings, Iranin Journal of
Agronomy and Plant Breeding,
3(9), 37-43.

Loni Aligodarzi, F. & Danesh
Shahraci, A. (2013). Study and
introducing compatible methods
for the production of medicinal
plants, National  congress
Passive defenses in agricultural.
Moazam, F., Mirlohi, A. F. &
Basiri, M. (2010). Study of
cytogenetic ~ properties  and
caryotype Rheum ribes
medicinal plant. National
Conference of Medicinal Plants.
Sari, Mazandaran.

Majnoon Hoseini, N. (2008).
Cultivation and production of
Legominous plants, Tehran
University Publication Jahad,
Tehran, p 100. (In Farsi)

Mardi, M., Abbasifar, A. R. &
Valizadeh Kaji, B. (2021).
Comparison of the effect of
biological and non-biological
fertilizers  on  quantitative,

oo g Lo

qualitative and phytochemical
properties of garlic (Allium
sativum L). Journal of vegetables
science, 5(2), 1-17. (In Farsi)
Moradi, R., Rezvanimoghadam,
P., Alizade, Y. & Ghorbani, R.
(2010). Study of germination and
morphological characteristics of
wild oat seedlings and wild
mustard influenced by aqueous
extract derived from aerial parts
of the caraway, chickpea and mix
their extracts, Iranian Journal of
Agricultural Research, 6(8),
897-908.

Mozafari, S., Khorasani Nejad,
S. & Gorgini, H. (2016). The
effect of irrigation amounts on
the basis of percentage of
agronomic capacity and
application of humic acid on
some morphology biological
features of purpile herb. Journal
of Crops Production, 3(9), 153-
175.

Naghdibadi, H., Labafi, M.,
Ghavami, N., Ghaderi, A.,
Abdosi, V., Agharebparast, M. &
Mehrafarin, A (2014).
Phytochemical and
morphological  response  of
horticultural thyme to sprays of
biomimetic stimulants based on
amino acids and methanol,
Journal of Medicinal Plants,
54(2), 146-158.

Nardi, S., Pizzeghello, D.,
Muscolo, A. & Vianello, A.
(2012). Physiological effects of
humic substances on higher
plants.  Soil  Biology and
Biochemistry, 34(11), 1536-
1527.

Ozturk, M. (2006). Antioxidant
activity of stem and root extracts
of rhubarb (Rheum ribes): An
edible medicinal plant, Food
Chemistry, 103(2), 623-630.



gty azalS ooy b yolyly 9 ydy Siailenr AL 1 Sum J LS ymo b (gilu é ST VoA

Pulok, M., Rahman, M., Haque,
M., Chakraborty, R. & Ali, M.
(2015). Effect of growth
regulators on germination and
vigor of lentil seeds. Journal of
Bioscience and  Agriculture
Research, 3(1), 8-14.

Rezaee, N. (2010). Study of
moist chilling and potassium
nitrate on the sleep failure of the
celery plant seed. Third National
Conference on Agriculture and
Sustainable Natural Resources,
Environmental Friends
Promotion Department, Mehr
Arvand Institute of Higher
Education, Tehran, Iran.

Rashti, A. & Mohamadian
Moghadam, S. (2006).
Identification capacity of the
humic acid cationic changes
extracted from forest soils of
Gorgan dining from ions Pb*?,
Cd*?, Ni*? contraction capacity
methods in aquatic environment.
International Conference on
Recent Innovations in Chemistry
and Chemical Engineering.
Tabandeh Saravi, A., Salehpour,
F., Kiani, B. & Rashtian, A.
(2021). Effect of fortification

with pea and cowpea sprout
extract on  growth  and
germination of Pinus eldarica
Medw. and Cupressus
sempervirens L. var horizontalis.
Journal of Forest Research and
Development, 7(1), 63-76.
Toamehzadeh, J., Gholami,
A, Nourzade  Hadad,
M., Hassani, A. & Mohsenifar,
K. (2020). The effect of humic
acid concentration on alkalinity
and soil elements release,
germination and growth index in
lawn. Journal of Environmental
Sciences and Technology, 22(9),
87-99.

Ulukan, H. (2008). Effect of soil
applied humic acid at different
sowing times on some Yyield
components in wheat hybrids.
International Journal of Botany,
4(3), 164-175.

Xuenyuan, G., Xiaorong, W.,
Zhimany, G., Lemei, D. & Yijun,
C. (2001). Effect of hemic acid
speciation and bioavailability to
wheat of rare earth elements in
soil. Chemical Species and Bio
avail, 13(3), 83-88.


https://www.magiran.com/author/jasem%20toamehzadeh
https://www.magiran.com/author/ali%20gholami
https://www.magiran.com/author/ali%20gholami
https://www.magiran.com/author/mehdi%20nourzade%20hadad
https://www.magiran.com/author/akbar%20hassani
https://www.magiran.com/author/kamran%20mohsenifar
https://www.magiran.com/volume/173287
https://www.magiran.com/volume/173287

