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Abstract

Background and Objective: The increase in growth after receiving brassinolide may vary between species. The main growth factors which
may directly reflect to yield are functional leaf, shoot and root segment. Thus, the aim of this study was to investigate the effect of different
concentrations of exogenous application of BL on growth of leaves, shoots and roots segments of fig. Materials and Methods: The
experiment was arranged as Split Plot Randomized Complete Block Design (SRCBD) with 4 replications. Two fig cultivars Improved Brown
Turkey (IBT) and Masui Dauphine (MD) were considered as a main plot and four level (0, 50, 100 and 200 mL L") of BL concentration as
a sub plot. Experiment was conducted in an open field at Ladang 15, Faculty of Agriculture, University Putra Malaysia Serdang, Selangor,
Malaysia, from May-December,2017. Data was recorded weekly and monthly. Results: The results showed that growth of fig was affected
by brassinolide levels and cultivars. Application of 50-200 mL L~' BL increased growth of fig on leaves, shoots and roots segments in
weekly and monthly observations. There was significant difference treatment of brassinolide and cultivar alone on growth of fig. In
average, concentration of brassinolide at 200 ML L' resulted highest growth performance of fig. The highest growth value of interaction
between brassinolide and fig variety was on treatment of IBT+200 ML L~'. Between the varieties, IBT showed higher growth than MD.
Significant negative correlation was noted only on between RL with RAD. Conclusion: The results of this study indicated that growth of

fig on leaves, shoots and roots segments was affected by brassinolide levels and cultivars.
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INTRODUCTION

Two fig varieties, Improved Brown Turkey (IBT) and Masui
Dauphine (MD) have different effect on growth after receiving
different concentrations of brassinollide'. Brassinolide is one
of the brassinosteroids, which are steroidal plant hormones
showing a wide occurrence in the plant kingdom, that have
unique biological effects on growth and development?3. Plant
species may differ considerably in biomass production. The
maximum growth after receiving brassinolide may vary
between species. The functional leaf, shoot and root segment
are the main growth factor which may directly reflect to yield.

Plants grow by the process of cell division or mitosis
followed by cell enlargement and maturation. Cells then
differentiated into tissues that make up the organs of the
plant. Mitosis includes replication of organelles, synthesis of
nuclear material and enzymes, etc. Cell enlargement consists
largely of water uptake to form a large vacuole. Growth may
be measured as change in mass, volume or length of shoot or
root*.

Root elongation and branching are iterative processes in
rootdevelopment®”. Variations in the attributes of elongation
and branching create morphological differences in the
lengths, numbers and diameters of different-order roots
within the root system®?, Many plant species have root system
architectures with a majority of very fine roots. These tend to
optimize the ratio of root length ( hence root surface area for
uptake) toroot weight (investment). However, decreased root
diameter limits root penetration through the soil'®'" and roots
must also develop internal structures dedicated to water and
nutrient transport'2'3,

Water, sunlight, carbon dioxide, oxygen and mineral
elements from the soil are well known to be essential for
sustained plant growth. If any of these things are deficient in
the environment or present in excess (toxic amounts), plants
may become stressed and even die, but plants have adapted
to life in a variety of conditions'™. Plants may play a role in
modifying their environment and climate'. In addition, plants
have complex relationships with other organisms in their
communities including herbivores, pathogens, parasites,
symbiotic or free-living nitrogen-fixing bacteria and
mycorrhizae. All of these factors can affect the rate of plant
growth.

The shoot is the production center for a plant. It is the
organ system that gives rise to stems, leaves and flowers.
Leaves are the major sites of photosynthesis in most plants.
They are joined to the stem via a petiole and extend from the
stem at nodes. While leaves of different plants vary greatly in
size and shape, they have several similar cellular features that
optimize photosynthesis'®. Examining the organization of
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plant tissues within a stem highlights these functional
characteristics. The organization of these tissue types
within a stem varies with the type of plant".

There was limited information of brassinolide
application on these varieties. Thus, the aim of this study was
to investigate the effect of different concentrations of
exogenous application of BL on growth of leaves, shoots and
roots segments of fig.

MATERIALS AND METHODS

Fig planting materials were propagated using cutting
methods and transferred into media containing 3:2:1 mixed
soil (top soil: organic matters: sand). The experiment was
arranged as Split Plot Randomized Complete Block Design
(SRCBD) with 4 replications.

The main plot was fig cultivars (C) consist of two level
treatments:

«  C1:Improved Brown Turkey (IBT)
«  €2: Masui Dauphine (MD)

The sub-plot was brassinolide concentrations (B) consist
of four level treatments.

«  BO: Without Brassinolide (control)

«  B1:Brassinolide with dosage 50 ML L~!
«  B2:Brassinolide with dosage 100 mL L™
«  B3:Brassinolide with dosage 200 mL L™

Experiment was conducted in an openfield at Ladang 15,
Faculty of Agriculture, University Putra Malaysia, situated at
2°58"Nand 101°44'04" Ein Serdang, Selangor, Malaysia from
May-December, 2017. Data was recorded weekly and
monthly.

Determination of number of leaves (NL) and number of
shoots (NS): Number of leaves and number of shoots were
counting manually.

Determination of leaves fresh weight (LFW), shoots fresh
weight (SFW) and roots fresh weight (RFW): Leaves, shoots
and roots fresh weight were collected straight from the
plant and weight using a sensitive electronic weighing scale
(Model CDS 125, Mitutoyo Inc, Japan)'®,

Measuring of shoot length (SL): Shoot length was
measured using measuring tape from shoot base until
shoot tip™.



J. Agron, 18 (2): 80-86, 2079

Determination of leaves dry weight (LDW), shoots dry
weight (SDW) and roots dry weight (RDW): The plants were
separated into leaves, shoots and roots. The plant parts were
placed in paper bags and oven-dried at 45°C until constant
weight (i.e., 3 days) was reached. Plant total dry weight was
taken using a sensitive electronic weighing scale (Model CDS
125, Mitutoyo Inc, Japan)®.

Determination of root length (RL), root average diameter
(RAD) and root volume (RV): Value of root length, root
average diameter and root volume were measured by root
scanner image analyzer from LICOR, Inc., USAZ".

Statistical analysis: All the data obtained was analyzed by
using Statistic Analysis System (SAS) version 9.4, Microsoft
Excel 2013 and SPSS 23. Significant difference of mean values
was determined and analyzed using two-way ANOVA and the
mean differences were compared using Least Significant
Different test (LSD) at 1 and 5% level of significance.

RESULTS

Growth of fig on leaves segment: The results of data analysis
(Table 1) showed that growth of fig on leaves segment was
affected by brassinolide levels and cultivars. Treatment
brassinolide alone was significant on Number of Leaves (NL)
at 3rd WAT (Week After Treatment) and on Leaves Fresh
Weight (LFW) and Leaves Dry Weight (LDW) at first MAT
(Month After Treatment). Treatment of the fig plants with
different concentrations of brassinolide (B1, B2 and B3)
caused anincrementin NL at third WAT, LFW and LDW at first

Table 1: Growth of fig on leaves segment after receiving brassinolide

MAT compared to control samples. Only NL parameter
showed a significant effect treatment of brassinolide alone
and cultivar alone at 1% level of significance.

Treatment cultivar alone was significant on NL at 6th, 9th,
and 12th WAT on LFW at 4th MAT and on LDW at 3rd and 4th
MAT. Among the varieties, C1 showed higher growth than C2
at every five-weekly observations. Interaction between
brassinolide concentrations and fig variety were significant
only on LFW at third MAT. The highest LFW value of
interaction between brassinolide and fig variety was 14.03 g
on treatment of C1+B3 and the lowest LFW value of
interaction between brassinolide and fig variety was 3.68 g on
treatment of C2+B2.

Growth of fig on shoots segment: Application of brassinolide
had some effect on growth of fig on shoots segment (Table 2)
with significantly varied at weekly and monthly observations.
Between the varieties, C1 showed higher growth than C2.
Treatment of brassinolide (B1,B2and B3) caused anincrement
in Number of Shoots (NS), Shoots Length (SL) and Shoots
Fresh Weight (SFW) compared to control samples. Increasing
the brassinolide concentration (B1 and B3) caused increment
in SDW, but it decreased when brassinolide concentration B2.
Interaction between brassinolide concentrations and fig
variety was significant only on parameter SDW at first MAT.
The highest SDW value of interaction between brassinolide
and fig variety was 1.62 g on treatment of C1+ B3 and
the lowest SDW value of interaction between brassinolide and
fig variety was 0.04 g on treatment of C2+ B2.

Growth of fig on roots segment: As essential organ to uptake
nutrients, the growth of roots (Table 3) was affected by

Week after treatment Month after treatment

No. of leaves (Pcs) Fresh weight (g) Dry weight (g)
Treatments 3 6 9 12 15 1 2 3 4 1 2 3 4
BO 7.13c** 10.75 8.88 8.68 3.80 1.48°* 5.46 8.91 457 0.35b% 1.60 4.54 3.07
B1 7.75b%*% 10.63 9.23 8.23 3.63 3.353% 5.13 7.55 8.92 0.792>* 1.43 3.54 478
B2 8.93abx* 9.18 9.93 8.38 3.83 5.3720% 6.20 7.09 6.45 1.33% 1.68 335 338
B3 10.132%* 9.73 9.48 9.20 435 7.77%* 9.03 9.25 8.99 1.892* 217 424 5.10
@ 8.90 11.65%**  10.96°** 9.54** 404 6.06 7.46 8.78 5.66°*% 1.52 1.91 431 3.33b%
Q2 8.06 8.49b%% 7 .70b** 7.70°* 376 2.93 5.45 7.62 8.80%* 0.66 1.53 3.53b% 4,84
C1+B1 8.25 12.55 10.35 8.85 345 142 7.57 7.92%* 742 0.38 1.87 3.99 453
C1+B2 8.00 10.30 11.45 8.50 3.85 6.17 7.3 7.19% 3.05 1.47 2.01 2.26 2.17
C1+B3 8.90 10.25 11.45 11.45 440 7.76 8.18 14.03%* 7.81 2.02 1.99 6.19 3.67
C2+B1 7.25 8.70 8.10 7.60 3.80 154 2.70 3.68" 10.42 0.32 0.99 3.10 5.03
C2+B2 6.25 8.05 8.40 8.25 3.80 0.54 5.27 10.51* 9.84 0.10 135 444 459
C2+B3 8.95 9.20 7.50 6.95 430 7.79 9.88 4.48a* 10.17 177 2.34 2.29 6.53
LSDC 139 1.82 0.68 2.38 0.71 0.89
LSDB 4.09 5.86 1.52
LSDCXB 9.83X11.05

Means values within a column followed by the different small letters are significant at *p<0.05 and **p<0.01
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Table 4: Pearson correlation between all measured parameters in the experiment

Parameters NL LFW LDW NS SFW RFW SL SDW RDW RL RAD RV
NL 1

LFW 0.313* 1

LDW 0.095 0.809** 1

NS 0.318* 0.382** 0.704** 1

SFW 0.020 0.603** 0.929** 0.791** 1

RFW 0.020 0.628** 0.902** 0.756** 0.946** 1

SL 0.192 0.548** 0.861** 0.848** 0.939** 0.870** 1

SDW -0.040 0.550** 0.911** 0.785** 0.992** 0.927** 0.919** 1

RDW -0.038 0.533** 0.890** 0.782** 0.967** 0.963** 0.888** 0.974** 1

RL 0.553** 0.268 -0.079 -0.029 -0.147 -0.019 -0.002 -0.226 -0.164 1

RAD -0.194 0.4271** 0.749** 0.655** 0.804** 0.728** 0.768** 0.818** 0.739** -0.369** 1

RV -0.045 0.558** 0.891** 0.773** 0.937** 0.911** 0.878** 0.934** 0.910** -0.220 0.905** 1

NL: Number of leaves, NS: Number of shoots, LFW: Leaves fresh weight, SFW: Shoots fresh weight, RFW : Roots fresh weight, SL: Shoots length, LDW: Leaves dry weight,
SDW: Shoots dry weight, RDW: Roots dry weight, RL: Root length, RAD: Roots average diameter and RV: Roots volume * and **Significant at p<0.05 and p<0.01,

respectively

cultivars and brassinolides. Most of the parameters Root
Length (RL), Roots Fresh Weight (RFW), Roots Dry Weight
(RDW), Roots Average Diameter (RAD) and Roots Volume (RV)
were significant at second and fourth MAT. Treatment of the
fig plants with different concentrations of brassinolide (B1,
B2andB3) caused anincrementin RL, RFW and RAD compared
to control samples. On RDW and RV, increasing brassinolide
concentration (B1 and B3) caused an increment in RDW
and RV, but decreased when brassinolide concentration B2.
There was effect cultivar on growth of fig roots except on
RAD. Interaction between brassinolide and fig varieties was
significant on RL and RAD at third and first MAT, respectively.
The highest RL and RAD values of interaction between
brassinolide and fig variety were 255.01 ¢cm and 4.08 mm
on treatment of C1+B3 and the lowest RL and RAD values
of interaction between brassinolide and fig variety were
118.34 cm and 0.74 mm on treatment of C2+B2 and C1+B1.

Correlation analysis: Correlation analysis was carried out to
establish the relationship between the parameters. Table 4
shows that a significant positive inter-correlation among all
parameters. Increasing in number of leaves, number of shoots,
leaves fresh weight, shoots fresh weight, roots fresh weight,
shoots length, leaves dry weight, shoots dry weight, roots dry
weight, roots length, roots average diameter and roots volume
were associated with an increment in number of leaves,
number of shoots, leaves fresh weight, shoots fresh weight,
roots fresh weight, shoots length, leaves dry weight, shoots
dry weight, roots dry weight, roots length, roots average
diameter and roots volume too. Significant negative
correlation was noted only on between roots length with roots
average diameter. Increasing in root length was associated
with a decrement in root average diameter.
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DISCUSSION

In this study, effect of brassinolide application
exogenously on growth of fig on shoots, leaves and roots
segments were investigated. The growth stimulation was
more pronounces on above ground biomass than below
ground biomass by having high shoots and leaves than roots.
The increment in growth in this study, might be due to
increased carboxylation rate after giving BL treatment which
enhanced carbon assimilation that was channeled toincreases
in total biomass?.

The BL induced synthesis of both indole-3-acetic acid
(IAA) and gibberellicacid (GA) in plantand increased in SL, NS,
SFW and SDW were probably due to their cumulative action?.
Analysis of variance for plant showed a varying significant
difference (p<0.05). As for the mean comparison between
treatments, BL 200 mL L~ showed the highest mean value,
while the control application, without BL has the lowest mean
value. Thisindicated that 100 ML L' BL significantly increased
SL, NS, SFW and SDW compared to the control (without BL),
while SL, NS, SFW and SDW of plant treated with 200 mL L™
significantly increased compared to those in 100 mL L~ BL.

The NL, LFW and LDW of fig significantly increased by
increasing the concentration of BL up to 200 mL L. Fig plants
treated with 200 mL L' BL significantly increased NL, LFW and
LDW compared to control. However, application with
200 mL L=' BL gained the highest NL (10.13), LFW (7.77 g) and
LDW (1.89 g) compared to other treatments. According to
already published report?*, BL-treated plants resulted in higher
LFW and LDW as well as leaf numbers of citrus plant under
well-watered condition.

The RL, RFW, RDW, RAD and RV of fig significantly
increased by increasing the concentration of BL up to
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200 mL L. Fig plants treated with 200 mL L~ BL significantly
increased RL, RFW, RDW, RAD and RV compared to control.
However, application with 200 mL L=! BL gained the highest
RL (299.65 cm), RFW (13.52 g) and RV (46.99 cm3), application
with 50 mL L= BL gained the highest RDW (7.65 g) and
application with 100 mL L' BL gained the highest RAD
(10.09 mm) compared to other treatments. It was stated that
under well watered and normal condition, the aerial part of a
plant mayincreased in weight more than the roots?. The roots
of a plant were able to supply water, nutrients and certain
growth regulators to aerial part of plant.

The BL treatment has also been found to promote the
occurrence of new roots and the formation of lateral roots of
cucumber seedlings?. Analysis of variance showed there was
significant difference (p>0.05) between the BL treated and
control plants on the root part of fig after three months of
planting at nursery (Table 3). The results showed that
exogenous foliar sprayed on leaves of fig plants with different
BL concentrations affected the root growth of RL, RFW, RDW,
RAD and RV. However, the previous study showed that
application of BL at 0.1, 1.0 and 10.0 uM promotes hypocoty!
elongation of Arabidopsis in dark grown?, although high
concentrations of applied BL result in inhibition of root
elongation?,

The results of this study proved a close relationship
between concentration of BL applied and the improvement
of leaves, shoots and roots segment, thus it has been classified
as a plant hormone that has a role in regulating the plant cell
elongation of maize?. It was found that BL appeared to cause
elongation by affecting wall extensibility and increasing wall
relaxation properties in plant. Improvement in shoots by
application of BL resulted in the increment of leafnumber®,
Increasing leaf number concurrently enhanced total leaf area
and thus allowed more light penetration into the canopy and
has productive regions on the periphery of the canopy.
Greater light interception instantly increased photosynthesis
efficiency and improved plant growth performance of fig'.

CONCLUSION

The presented results concluded that growth of fig was
affected by brassinolide levels and cultivars. Application of
50-200 mL L=" BL increased growth of fig on leaves, shoots
and roots segment in 4 month observations. There was
significant difference treatment of brassinolide and cultivar
alone on growth of fig. In average, concentration of
brassinolide at 200 mL L™' resulted highest growth
performance of fig. The highest growth value of interaction
between brassinolide and fig variety was on treatment of
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IBT+200 mL L™". Between the varieties, IBT showed higher
growth than MD. Significant negative correlation was noted
only on between roots length with roots average diameter.

SIGNIFICANCE STATEMENTS

This study discovered the growth performance of fig after
receiving brassinolide that can be beneficial for local farmers
to use the brassinolide with concentration 200 mLL~" and IBT
variety to increase the productivity. This study will help the
researchers to uncover the critical areas of brassinolide
concentration and fig variety that many researchers were not
able to explore.

ACKNOWLEDGMENT

Authors greatly thank to the southeast Asian Regional
Center for Graduate Study and Research in Agriculture
(SEARCA) College, Los Banos, Laguna 4031, Philippines for
funding and supporting of this research with number GCS17-
2081.

REFERENCES

1. Zulkarnaini, ZM.,, S.Z. Sakimin, M.T.M. Mahmud and
H.Z.E. Jaafar, 2019. Effect brassinolideaplication on growth
and physiological changes in two cultivars of fig Ficuscarica
L. J. Trop. Agric. Sci., 42: 333-346.

2. Hayat, S, M.N. Alyemeni and S.A. Hasan, 2012. Foliar spray
of brassinosteroid enhances vyield and quality of
Solanum lycopersicum under cadmium stress. Saudi J. Biol.
Sci., 19: 325-335.

3. Khripach, V., V.Zhabinskiiand A.de Groot, 2000. Twenty years

of brassinosteroids: Steroidal plant hormones warrant better

crops for the XXI century. Ann. Bot., 86: 441-447.

Chow, CL and A. Staehelin, 2019. Cell: Encyclopaedia

Britannica. Encyclopaedia Britannica, Inc., USA.

5. Bennett, T and B. Scheres, 2010. Root development-two
meristems for the price of one? Curr. Top. Dev. Biol,
91:67-102.

6. Nibau, C, D.J. Gibbs and J.C. Coates, 2008. Branching out in
new directions: The control of root architecture by lateral root
formation. New Phytol., 179: 595-614.

7. Atkinson, J.A, A. Rasmussen, R. Traini, U. VoB and
C. Sturrock et a/, 2014. Branching out in roots: Uncovering
form, function and regulation. Plant Physiol., 166: 538-550.

8. Wu,Q, L.Pages and J. Wu, 2016. Relationships between root
diameter, root length and root branching along lateral roots
in adult, field-grown maize. Ann. Bot., 117: 379-390.

9. Gruber, B.D., RF.H. Giehl, S. Friedel and N. von Wiren, 2013.
Plasticity of the Arabidopsis root system under nutrient
deficiencies. Plant Physiol.,, 163: 161-179.



10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

J. Agron, 18 (2): 80-86, 2079

Walter, A and U. Schurr, 2005. Dynamics of leaf and root
growth: Endogenous control versus environmental impact.
Ann. Bot., 95: 891-900.

Clark, L.J., AH. Price, K.A. Steele and W.R. Whalley, 2008.
Evidence from near-isogenic lines that root penetration
increases with root diameter and bending stiffness in rice.
Funct. Plant Biol., 35: 1163-1171.

Kano-Nakata, M., Y. Inukai, L.J. Wade, J.D.C. Siopongco and
A. Yamauchi, 2011. Root development, water uptake and
shoot dry matter production under water deficit conditions
in two CSSLs of rice: Functional roles of root plasticity. Plant
Prod. Sci., 14:307-317.

Jaramillo, R.E., E.A. Nord, J.G. Chimungu, K.M. Brown and
J.P. Lynch, 2013. Root cortical burden influences drought
tolerance in maize. Ann. Bot., 112: 429-437.

Hardwick, S.R., R. Toumi, M. Pfeifer, E.C. Turner, R. Nilus and
R.M. Ewers, 2015. The relationship between leaf area index
and microclimate in tropical forest and oil palm plantation:
Forestdisturbance drives changesin microclimate. Agric. For.
Meteorol., 201: 187-195.

Gray, SB and S.M. Brady, 2016. Plant developmental
responses to climate change. Dev. Biol., 419: 64-77.

Paulson, HJ.A, 2017. Botany: A stem's 'sense of self
contributes to shape: Mathematical framework explains
diverse plant stem forms. ScienceDaily. https://www.
sciencedaily.com/releases/2017/03/170323150300.htm.
Scarpella, E and Y. Helariutta, 2010. Vascular pattern
formation in plants. Dev. Biol., 91: 221-265.

Ross, M.E, M.S. Stanley, J.G. Day and AJ. Semiao, 2017. A
comparison of methods for the non-destructive fresh weight
determination of filamentous algae for growth rate analysis
and dry weight estimation. J. Applied Phycol., 29: 2925-2936.
Gvozdenac, S., D. Indic, S. Vukovic, M. Grahovac, M. Vrhovac,
Z. Boskovic and N. Marinkovic, 2011. Germination, root and
shoot length as indicators of water quality. Acta Agric.
Serbica, 16: 33-41.

Li, J., H.Wang, L. Lin, Q. Fang and X. Peng, 2018. Quantitative
identification of basic growth channels for formation
of monodisperse nanocrystals. J. Am. Chem. Soc,
140: 5474-5484.

86

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Himmelbauer, M.L, 2004. Estimating length, average
diameter and surface area of roots using two differentimage
analyses systems. Plant Soil, 260: 111-120.
Irving, L., 2015. Carbon assimilation, biomass partitioning and
productivity in grasses. Agriculture, 5: 1116-1134.

Kothule, V.G., RK. Bhalerao and B.V. Sathe, 2003. Effect of
exogenous application of growth regulators on growth,
biomass partitioning andyield in soybean. Ann.Plant Physiol.,
17:95-99.

Iwahori, S., S. Tominaga and S. Higuchi, 1990. Retardation of
abscission of citrus leaf and fruitlet explants by brassinolide.
Plant Growth Regul., 9: 119-125.

Agren, G. and O. Franklin, 2003. Root: Shoot ratios,
optimization and nitrogen productivity. Ann. Bot,
92:795-800.

Bao, F., J. Shen, S.R. Brady, G.K. Muday, T. Asami and Z. Yang,
2004. Brassinosteroids interact with auxin to promote
lateral root development in Arabidopsis. Plant Physiol.,
134:1624-1631.

Hu, Y., S. Xia, Y. Su, H. Wang, W. Luo, S. Su and L. Xiao, 2016.
Brassinolide increases potato root growth /n vitroin a
dose-dependent way and alleviates salinity stress. BioMed
Res. Int,, Vol. 2016. 10.1155/2016/8231873

Kurepin, LV. M.A. Bey, T.G. Back and R.P. Pharis, 2016.
Structure-function relationships of four stereoisomers of a
brassinolide mimetic on hypocotyland root elongation of the
brassinosteroid-deficient det2-7 mutant of Arabidopsis. ).
Plant Growth Regul., 35:215-221.

Hu, S., C.Wang, D.L. Sanchez, A.E. Lipka and P. Liu et a/, 2017.
Gibberellins promote brassinosteroids action and both
increase heterosis for plant height in maize (Zea mays L.).
Front. Plant Sci., Vol. 8. 10.3389/fpls.2017.01039

Yang, CJ., C.Zhang, Y.N. Lu, J.Q. Jinand X.L. Wang, 2011. The
mechanisms of brassinosteroids' action: From signal
transduction to plant development. Mol. Plant, 4: 588-600.



	JA.pdf
	Page 1




