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Abstract. Mubarok S, Wicaksono FY, Nuraini A, Rahmat BPN, Budiarto R. 2022. Short Communication: Agronomical characteristics of
sweet corn under different plant growth regulators during the dry season. Biodiversitas 23: 3091-3098. Sweet corn (Zea
mays convar. saccharata var. rugosa) is one of the important horticultural crops. Increasing sweet corn production during the dry season
can be achieved by applying plant growth regulators (PGR). PGRs such as auxin, gibberellin, cytokinin, ethylene, and other
phytohormones control various physiological and chemical processes in plants. The PGR is often used for the engineering process of
plant cultivation technology, especially during environmental stress conditions. This study aimed to determine the effect of PGRs
(auxin, gibberellic acid, salicylic acid, and paclobutrazol) on sweet corn growth and yield during the dry season. The results showed that
the application of PGR significantly affected sweet corn growth, yield, and yield quality during the dry season. The auxin significantly
increased plant height and leaf length, whereas paclobutrazol and salicylic acid significantly increased the number of cobs and total

soluble solids of sweet corn, respectively.
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INTRODUCTION

Sweet corn (Zea mays convar. saccharata var. rugosa)
is one of the important horticultural commodities
worldwide due to its delicious taste and nutritional content
(Mubarok et al. 2020a). Sweet corn has a high sugar
content due to the altered alleles that disrupt endosperm
starch synthesis (Tracy et al. 2020). An earlier study by
Laughnan (1953) reported the effects of the sh2 gene on
altering carbohydrate composition in corn endosperm, leading
to less starch and high soluble sugar formation. Aside from
a high sucrose content during its commercial maturity,
sweet corn is a source of beneficial phytochemicals such as
melatonin, tryptophan (Revilla et al. 2021), carotenoid
(Song et al. 2016a; 2016b), anthocyanin (Hong et al. 2020),
flavonoids (Zhang et al. 2018) and phenolic (Zhang et al.
2017; Das and Singh 2016). The nutrient content, such as
minerals, phenolic acid, and xanthophyll, may vary among
corn types, products, and uses (Prasanthi et al. 2017). Due
to its importance, sweet corn production development is the
main concern to meet the market’s demand.

Abiotic stress is one of the plant growth limitations that
directly affect plant growth and yield. One of the most
common abiotic stresses is drought stress (Nezhadahmadi
et al. 2013). Recently, global warming has been an
important issue globally due to its effect on many aspects

of life. Global warming stimulates uncertain whether
(Takeda and Matsuoka 2008) and shifts the start of the
rainy season (lizumi et al. 2014). Altered agroclimatic
conditions led to the prolonging dry season in certain areas,
and afterward, drought stress incidence emerged to
endanger the cultivated plant. Several intensification
strategies that used to prevent environmental effects such
as fertilizer and shading (Suradinata et al. 2019a; Nafi’ah et
al. 2021). Another intensification strategy used to eliminate
the negative effect of drought stress on plants is the
application of a plant growth regulator (PGR).

Both PGR and phytohormone have a similar effect but are
different in the way they are synthesized. Phytohormone is
synthesized naturally by a plant, but PGR is an artificial
phytohormone synthesized outside the plant body (Daphne
and Michael 2005). Numerous studies have been reported
that several PGRs, namely kinetin, chitosan, uniconazole,
chlormequat chloride, gibberellic acid, ethephon, indole-
butyric acid, benzyl amino purine, naphthalene acetic acid
and brassinolide are used to control plant growth and the
development and also effect on postharvest quality
(Shekoofa and Emam 2008; Han et al. 2011; Otie et al.
2016; Suo et al. 2017; Shahniza te al. 2020; Mubarok et al.
2020b; 2020c).

Auxin regulates the incidence of apical dominance,
phototropism, cell division, and meristematic formation in
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the plant (Woodward and Bartel 2005; Benjamins and
Scheres 2008; Bielach et al. 2017; Farooq et al. 2018).
Moreover, auxin is reported to increase the lateral root density
of corn (Alarcon et al. 2019). Another plant phytohormone is
Gibberellic acid. Gibberellic acid regulates several plant
metabolisms processes, such as stem elongation, leaf
expansion, seed germination, flower induction, and fruit
development (Sun 2010). Specifically, in corn, gibberellic
acid is reported to promote good seed germination
performance (Pan et al. 2017). Unlike gibberellic acid,
paclobutrazol is a gibberellin-inhibitor that inhibits cell
elongation, resulting in a dwarf plant (Nuraini et al. 2020).
The application of paclobutrazol has a positive effect on
improvement in ear characteristics and the yield of corn
(Kamran et al. 2018). Salicylic acid is reported to help the
formation of salinity tolerance in corn (Gautam and Singh
2009). However, a similar study in response to drought
stress is still rarely found. The present study aimed to
evaluate the agronomical responses of sweet corn in
response to various PGRs, namely auxin, gibberellic acid,
paclobutrazol, and salicylic acid, under drought stress
conditions during the dry season.

MATERIALS AND METHODS

Experimental preparation

The experiment was conducted during the dry season at
the Experimental Gardens of the Faculty of Agriculture,
Universitas Padjadjaran, Jatinangor, Sumedang, West Java
(750 meters above sea level, 6°55'11.2" 107°46'22.0"), with
a C3 rainfall type according to Oldeman classification and
an Inceptisol soil type. A randomized block design was
used in this experiment, which consisted of nine treatments,
namely control (without PGR), paclobutrazol (200 and 400
ppm), auxin (100 and 200 mg I), salicylic acid (10 and
102 M), GAs (400 and 600 ppm) and replicated thrice. In
total, there were 27 experimental units and then there were
12 plants for each experimental unit. Thus, the present
study involved 384 sweet corn plants.

Plant cultivation

Sweet corn land preparation used a no-tillage system by
planting the seed directly in the soil with a spacing of 60 x
40 cm and a depth of 3-5 cm. Two seeds were inserted into
the planting hole and then covered with soil. Embroidery
was carried out seven days after planting (DAP) by
replacing any unfavorable seeds (limited or abnormal
growth) with new normal ones. NPK compound fertilizer at
a dose of 5 g plant® was applied by using the localized
placement method, at a distance of 8-10 cm away from the
seed. PGRs in form of paclobutrazol, auxin, salicylic acid,
and GAs, with the given concentration adjusted to the
treatment, were simultaneously applied at 10 and 12 weeks
after planting (WAP) by using the spraying method, with a
dose of each PGR for about 50 mL plant™.

Plant growth and yield observation
The observation was made at 72 days after sowing on
agronomical characters, such as plant height, leaf length,
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leaf width, number of cobs per plant, harvest age, cob
weight, cob length, cob diameter, the number of kernel
rows per cob, and total soluble solids of sweet corn. Total
soluble solid was measured according to the methods
described by Mubarok et al. (2015; 2019a; 2022).

Statistical analysis

Obtained data were represented as the mean values +
standard error (SE) of three replications. Data were subjected
to a one-factor analysis of variance (ANOVA) and then
followed by the Duncan Multiple Range Test (DMRT) at p
< 0.05 in the program of Statistical Tool for Agricultural
Research (STAR) version 2.0.1.

RESULTS AND DISCUSSION

Plant height

Plant height could be influenced by the genetic factor
(Djarot et al. 2021; Suradinata et al. 2019b) and also
exogenous auxin application. Based on statistical data
analysis, the application of auxin at 100 and 200 mg L*
significantly increased the plant height, resulting in the
highest plant obtained. However, the application of other
PGRs at a given concentration did not significantly affect
plant height (Figure 1). Pramanik and Mohapatra (2017)
reported that auxin promotes cell elongation and division
by stimulating cell walls to be more elastic. Moreover,
auxin together with cytokinin promotes xylem and phloem
growth (Pramanik and Mohapatra 2017). Application of
paclobutrazol at a dose of 200 mg L produced the shortest
plant, although it was not significantly different to control.
Paclobutrazol is a gibberellic acid inhibitor that reduced the
elongation of internodes without the reduction of the node
number (Xia et al. 2018; Hutsch and Schubert 2021). The
present study found that the GAs at 400 and 600 ppm
produced a significantly higher plant than paclobutrazol-
treated plants. Paclobutrazol also diverted photosynthates
into the root system, leading to the limitation of canopy
growth and plant height (Bridgemohan and Bridgemohan
2014), similar to the root pruning effect (Budiarto et al.
2019a), but opposite to the canopy pruning effect
(Budiarto et al. 2019b).

Leaf length and width

Leaf was an important variable to be an appropriate
proxy of plant growth (Salazar et al. 2018; Hamdani et al.
2022), morphological feature (Efendi and Budiarto 2022;
Budiarto et al. 2021a; 2021b; Djarot et al. 2021), phytochemical
content (Efendi et al. 2021), and physiological condition
(Budiarto et al. 2018; Budiarto et al. 2019b). Leaf size, in
terms of leaf length and width, of sweet corn at present
proved to be significantly affected by the application of
PGR.In theory, the application of GAs was able to increase
leaf length by increasing plant cell division and elongation,
but higher doses of gibberellic acid inhibited leaf growth
yielding shorter leaves (De Souza and MacAdam 2001;
Utami et al. 2018). Paclobutrazol is also reported to be an
inhibitor effect on canopy leaf development, and it could
divert plant photosynthates into the root (Bridgemohan and
Bridgemohan 2014; Cregg and Ellison-Smith 2020).
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Figure 1. Sweet corn plant height in response to various PGRs applications. Note: The same lowercase letter above the bar was not
significantly different based on the Duncan’s Multiple Range Test at p<0.0
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Figure 2. Sweet corn in response to various PGRs applications. A. sweet corn leaf length. B. sweet corn leaf width. Note: The same
lowercase letter above the bar was not significantly different based on the Duncan’s Multiple Range Test at p < 0.05
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However, the present finding stated that the leaf size of
paclobutrazol, and GA; treated plant was not significantly
different than control. The auxin-treated sweet corn, at a
dose of 200 mg L, displayed a narrower leaf than the
control, similar to the earlier finding by Chaudhary et al.
(2019). However, the application of salicylic acid (102 M)
produced significantly lower leaf size (length and width)
than control (Figure 2A and 2B). This finding was in
accordance with an earlier report (Youssef et al. 2017).

The number of cobs per plant and harvesting time

The application of PGR significantly affected the
number of cobs per plant. Recent finding highlighted the
significantly higher number of cobs per plant on
paclobutrazol 400 mg L treated plant than control (Figure
3A). Kozlowski and Pallardy (1997) stated that
paclobutrazol could increase the number of cornflowers set,
which affected the increase in the number of cob per plant.
A similar study was reported by Urfan et al. (2021) who
reported the increase in the number of flowers per plant and
the number of cobs per plant as the effect of the
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paclobutrazol application. This condition might be caused
by the increased water use capacity in a paclobutrazol-
treated plant (Huitsch and Schubert 2021). Statistical
analysis showed no significant variation in sweet corn
harvesting time, with a range of 70-72 days after sowing
(Figure 3B). Surtinah (2008) reported that sweet corn was
harvested after 70 days after showing to achieve the highest
sugar content. The harvesting time of sweet corn uld is
altered by the presence of ethylene through an exogenous
application (Shekoofa and Emam 2008).

Cob quality

Cob quality variables in terms of cob weight, cob length,
cob diameter, and the number of kernel rows per cob were
analyzed in the present study. There was no significant
difference in cob length under various PGRs applications,
with a range of 18.63 to 19.45 cm in GAs; 400 ppm and
control treatment, respectively (Figure 4). The application
of auxin 200 mg L significantly reduced the cob weight
and cob diameter by 16% and 15% lower than the control,
respectively (Figures 5, 6).
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Figure 3. Response to various PGRs applications. A. The number of cob per plant. B. Sweet corn harvesting time. Note: The same

lowercase letter above the bar was not significantly different based on the Duncan’s Multiple Range Test at p<0.05
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However, the application of low concentration
paclobutrazol (200 mg L) and GA; significantly increased
the cob diameter than control (Figure 4C). The present
finding was similar to the previous study by Mishra et al.
(2020), who reported that the application of GAz combined
with fertilizer became an effective strategy to increase cob
diameter and the number of the kernel. In terms of the
number of kernel rows per cob, the application of 102 M
salicylic acid and 400 ppm GA; significantly increases the
result over the control (Figure 7). This result was in
accordance with an earlier study by Zamaninejad et al.
(2013) who reported that the application of salicylic acid in
high concentrations under drought conditions effectively
increased the number of kernel rows per cob.

Total Soluble Solid (TSS)
The carbohydrate and sugar content of plants could be
affected by the maturity stage (Khanduri et al. 2011; Mubarok
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et al. 2016) and also the presence of drought stress
conditions (Almodares et al. 2013). Total soluble solid could
be used to preliminary evaluate the carbohydrate status,
especially the sweetness level (Mubarok et al. 2019b;
2021). By applying suitable PGRs during the dry season,
the TSS of sweet corn was proportionally increased.
Statistical analysis found that PGRs in form of salicylic
acid and gibberellic acid significantly increase TSS content
than control under drought stress conditions during the dry
season (Figure 8). This result was similar to Tayyab et al.
(2020), who reported that drought-stressed maize has 28 %
higher sugar content and 38% in carbohydrate content after
being treated with salicylic acid. Dawood et al. (2012) also
reported that salicylic acid diverted photoassimilate into
sink organs during the vegetative stage, affecting the
accumulation of carbohydrates and sugar.

Control  Paclobutrazol Paclobutrazol Auxin/IBA Auxin/IBA  Salicylic

Salicylic | GA3 GA3

200mg Iy  (400mgl') (100mgl') (200 mgl™) acid acid (400 ppm) (600 ppm)
(105 M) (102 M)

Figure 4. Sweet corn cob weight in response to various PGRs applications. Note: The same lowercase letter above the bar was not
significantly different based on the Duncan’s Multiple Range Test at p<0.05
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significantly different based on the Duncan’s Multiple Range Test at p<0.05
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In conclusion, PGRs plays important role in regulating
sweet corn growth and development during the dry season
auxin was very influential in plant growth and significantly
increased plant height and leaf length. The administration
of paclobutrazol and salicylic acid had a significant effect
on the yield and quality of crop yields, especially in
increasing the number of cobs and total soluble solids of
sweet corn.

ACKNOWLEDGMENTS

We thank the Directorate General of Higher Education,
Ministry of the Education, Republic of Indonesia, for
supporting this work through a grant on the scheme of
National Competitive Research - Fundamental Research
year 2021 No. 1207/UN6.3.1/PT.00/2021. We also thank
all laboratory members for helpful discussions throughout
the work.

REFERENCES

Alarcéon MV, Salguero J, Lloret PG. 2019. Auxin modulated initiation of
lateral roots is linked to pericycle cell length in maize. Front Plant Sci
10: 11. DOI: 10.3389/fpls.2019.00011.

Almodares A, Hotjatabady RH, Mirniam E. 2013. Effects of drought
stress on biomass and carbohydrate contents of two sweet sorghum
cultivars. J Environ Biol 34 (3): 585-589.

Benjamins R, Scheres B. 2008. Auxin: The looping star in plant
development. Ann Rev Plant Biol 59: 443-465. DOI:
10.1146/annurev.arplant.58.032806.103805.

Bielach A, Hrtyan M, Tognetti VB. 2017. Plants under stress:
Involvement of auxin and cytokinin. Intl J Mol Sci 1 8 (7): 1427.
DOI: 10.3390/ijms18071427.

Bridgemohan P, Bridgemohan RSH. 2014. Evaluation of anti-lodging
plant growth regulators on the growth and development of rice (Oryza
sativa). J Cereal Oilseeds 5 (3): 12-16. DOI: 10.5897/JC014.0128.

Budiarto R, Poerwanto R, Santosa E, Efendi D. 2021a. Morphological
evaluation and determination keys of 21 citrus genotypes at seedling stage.
Biodiversitas 22 (3): 1570-1579. DOI: 10.13057/biodiv/d220364.

Budiarto R, Poerwanto R, Santosa E, Efendi D, Agusta A. 2021b. Short
Communication: Allometric model to estimate bifoliate leaf area and
weight of kaffir lime (Citrus hystrix). Biodiversitas 22 (5): 2815-
2820. DOI: 10.13057/biodiv/d220545.

Budiarto R, Poerwanto R, Santosa E, Efendi D. 2019a. A review of root
pruning to regulate citrus growth. J Trop Crop Sci 6 (1): 1-7. DOI:
10.29244/jtcs.6.01.1-7.

Budiarto R, Poerwanto R, Santosa E, Efendi D, Agusta A. 2019b.
Agronomical and physiological characters of kaffir lime (Citrus
hystrix DC) seedling under artificial shading and pruning. Emir J
Food Agric 31 (3): 222-230. DOI: 10.9755/ejfa.2019.v31.i3.1920.

Budiarto R, Poerwanto R, Santosa E, Efendi D. 2018. Shoot manipulations
improve flushing and flowering of mandarin citrus in Indonesia. J Appl
Hortic 20 (2): 112-118. DOI: 10.37855/jah.2018.v20i02.20.

Chaudhary J, Alisha A, Bhatt V, Chandanshive S, Kumar N, Mir Z,
Kumar A, Yadav SK, Shivaraj SM, Sonah H, Deshmukh R. 2019.
Mutation breeding in tomato: Advances, applicability and
challenges. Plants 8: 128. DOI: 10.3390/plants8050128.

Cregg B, Ellison-Smith D. 2020. Application of paclobutrazol to mitigate
environmental stress of urban street trees. Forests 11 (3): 355. DOI:
10.3390/f11030355.

Daphne JO, Michael TM. 2005. Hormones, signals and target cells in
plant development. Cambridge University Press, Cambridge.

Das AK, Singh V. 2016. Antioxidative free and bound phenolic
constituents in botanical fractions of Indian specialty maize (Zea
mays L.) genotypes. Food Chem 201: 298-306. DOI:
10.1016/j.foodchem.2016.01.099.

Dawood MG, Sadak MSH, Hozayen M. 2012. Physiological role of
salicylic acid in improving performance, yield, and some biochemical

3097

aspects of sunflower plant grown under newly reclaimed sandy soil.
Austr J Basic Appl Sci 6 (4): 82-89.

De Souza IRP, MacAdam JW. 2001. Gibberellic acid and dwarfism
effects on the growth dynamics of B73 maize (Zea mays L.) leaf
blades: A transient increase in apoplastic peroxidase activity precedes
cessation of cell elongation. J Exp Bot 52 (361): 1673-1682. DOI:
10.1093/jexbot/52.361.1673.

Djarot P, Gati EL, Anshori MF, Budiarto R. 2021. In vitro culture and
field evaluation of two generations of sorghum mutants induced by
gamma ray irradiation. Asian J Plant Sci 20: 648-658. DOI:
10.3923/ajps.2021.648.658.

Efendi D, Budiarto R. 2022. Benefit and challenges of using tropical fruits
as ornamental trees for green city. Acta Hortic 1334: 369-377. DOI:
10.17660/ActaHortic.2022.1334.46.

Efendi D, Budiarto R, Poerwanto R, Santosa E, Agusta A. 2021.
Relationship among agroclimatic variables, soil and leaves nutrient
status with the yield and main composition of kaffir lime (Citrus
hystrix DC) leaves essential oil. Metabolites 11: 260. DOI:
10.3390/metabo11050260.

Farooq M, Bakhitiar M, Khan MN, Khan |, Kakar K, llyas N, Khan S,
Qayum A, Siddique M, Ullah N. 2018. Auxin biosynthesis, its role in
plant growth, development and physiological process. Intl J Fauna
Biol Stud 5 (4): 23-27.

Gautam S, Singh PK. 2009. Salicylic acid-induced salinity tolerance in
corn grown under NaCl stress. Acta Phys Plant 31:1185. DOI:
10.1007/s11738-009-0338-8.

Hamdani JS, Tunniza AZ, Nuraini A, Budiarto R. 2022. Production of
Go ‘Median’ potato on different media composition and fertilizer
method. Asian J Plant Sci 21: 312-320. DOI : 10.3923/ajps.2022.312.320.

Han LP, Wang X, Guo X, Rao MS, Steinberger Y, Cheng X, Xie GH.
2011. Effects of plant growth regulators on growth, yield and lodging
of sweet sorghum. Res Crops 12 (2): 372-382.

Hong HT, Netzel ME, O’Hare TJ. 2020. Optimization of extraction
procedure and development of LC-DAD-MS methodology for
anthocyanin analysis in anthocyanin-pigmented corn kernels. Food
Chem 319: 126515. DOI: 10.1016/j.foodchem.2020.126515.

Hiitsch BW, Schubert S. 2021. Water-use efficiency of maize may be
increased by the plant growth regulator paclobutrazol. J Agron Crop
Sci 20 7(3): 521-534. DOI: 10.1111/jac.12456.

lizumi T, Luo J-J, Challinor AJ, Sakurai G, Yokozawa M, Sakuma H,
Brown ME, Yamagata T. 2014. Impacts of El Nifio Southern
Oscillation on the global yields of major crops. Nat Comm 5: 3712.
DOI: 10.1038/ncomms4712.

Kamran M, Wennan S, Ahmad |, Xianping M, Wenwen C, Xudong Z,
Siwei M, Khan A, Qinfang H, Tiening L. 2018. Application of
paclobutrazol affect maize grain yield by regulating root
morphological and physiological characteristics under a semi-arid
region. Sci Rep 8: 4818. DOI: 10.1038/s41598-018-23166-z.

Khanduri A, Hossain F, Lakhera PC, Prasanna BM. 2011. Effect of
harvest time on kernel sugar concentration in sweet corn. Indian J
Genetics Plant Breed 71 (3): 231-234.

Kozlowski TT, Pallardy SG. 1997. Cultural Practices and Reproductive
Growth: Growth Control in Woody Plants. Academic Press,
Cambridge.

Laughnan JR. 1953. The effect of the sh(2) factor on carbohydrate
reserves in the mature endosperm of maize. Genetics 38 (5): 485.
DOI: 10.1093/genetics/38.5.485.

Mishra GC, Avinash K, Duvvada SK, Supriya B, Mishra G, Satapathy A.
2020. Response of hybrid sweet corn (Zea mays saccaharata) to
fertility levels with and without gibberellin on production potential
and economics in Southern Odisha. J Pharmacog Phytochem 9 (4):
242-245.

Mubarok S, Okabe Y, Fukuda N, Ariizumi T, Ezura H. 2015. Potential
use of a weak ethylene receptor mutant, Sletr1-2, as breeding material
to extend fruit shelf life of tomato. J Agric Food Chem 63 (36): 7995-
8007. DOI: 10.1021/acs.jafc.5b02742.

Mubarok S, Okabe Y, Fukuda N, Ariizumi T, Ezura, H. 2016. Favourable
effect of a weak ethylene receptor mutation Sletrl-2 on postharvest
fruit quality changes in tomatoes. Postharvest Biol Technol 120: 1-9.
DOI: 10.1016/j.postharvbio.2016.04.022.

Mubarok S, Ezura H, Qonit MAH, Prayudha E, Anas, Suwali N,
Kusumiyati, Kurnia D. 2019a. Alteration of nutritional and antioxidant
level of ethylene receptor tomato mutants, Sletr1-1 and Sletrl-2. Scientia
Horticulturae 256: 104586. DOI: 10.1016/j.scienta.2019.108546.



3098

Mubarok S, Dahlania S, Nursuhud. 2019b. Dataset on the change of
postharvest quality of Physalis peruviana L. as an effect of ethylene
inhibitor. Data Brief 25: 104031. DOI: 10.1016/j.dib.2019.103849.

Mubarok S, Nuraini A, Wicaksono FY, Qonit MAH. 2020a. Effects of
compost and phosphorus on growth and yield of sweet corn (Zea
mays saccharata). Res Crops 21 (4): 671-675. DOI: 10.31830/2348-
7542.2020.104.

Mubarok S, Maunah M, Kusumiyati, Farida, Rufaidah F, Suminar E,
Rismayanti AY. 2020b. Dataset on the combination effects of 1-
methylcyclopropene and salicylic acid on postharvest quality of cut
roses ‘Peach Avalanche’ and ‘Sexy Red’. Data Brief 33: 106600.
DOI: 10.1016/j.dib.2020.106600.

Mubarok S, Kusumiyati, Fauzi AA, Nuraini A, Rufaidah F, Qonit MAH.
2020c. Effect of benzyl amino purine and 1-Methylcyclopropene in
maintaining rooting quality of chrysanthemum (Chrysanthemum
morifolium Ramat cv.‘White Fiji’) cuttings. Res Crops 21 (1): 141-
150. DOI: 10.31830/2348-7542.2020.024.

Mubarok S, Wicaksono FY, Budiarto R, Rahmat BPN, Khoerunnisa SA.
2021. Metabolite correlation with antioxidant activity in different fruit
maturation stages of Physalis peruviana. Biodiversitas 22 (5): 2743-
2749. DOI: 10.13057/biodiv/d220536.

Mubarok S, Rahman IM, Kamaluddin NN, Solihin E. 2022. Impact of 1-
Methylcyclopropene combined with chitosan on postharvest quality
of tropical banana ‘Lady Finger’. Intl J Food Properties 25 (1): 1171-
1185. DOI: 10.1080/10942912.2022.2074028.

Nafi’ah HH, Hindersah R, Mubarok S, Maulana H, Suganda T, Concibido
V, Karuniawan A. 2021. Growth rate and yield response of several
sweet potato clones to reduced inorganic fertilizer and biofertilizer.
Biodiversitas 22 (4): 1775-1782. DOI: 10.13057/biodiv/d220422.

Nuraini A, Nugroho PS, Sutari W, Mubarok S, Hamdani JS. 2020. Effects
of cytokinin and paclobutrazol application time on growth and yield
of G2 potato (Solanum tuberosum L.) Medians cultivar at medium
altitude in Indonesia. Agric Nat Res 55 (2): 171-176. DOI:
10.34044/j.anres.2021.55.2.02.

Nezhadahmadi A, Prodhan ZH, Farug G. 2013. Review: Drought tolerance in
wheat. Sci World J 2013: 610721. DOI: 10.1155/2013/610721.

Pan B, Zhong T, Zhao G. 2017. Promoting deep-sowing germinability of
corn (Zea mays) by seed soaking with gibberellic acid. Archiv Agron
Soil Sci 63 (9): 1314-1323. DOI: 10.1080/03650340.2016.1268256.

Prasanthi PS, Naveena N, Rao MV, Bhaskarachary K. 2017. Compositional
variability of nutrients and phytochemicals in corn after processing. J Food
SciTech 54: 1080-1090. DOI: 10.1007/s13197-017-2547-2.

Pramanik K, Mohapatra P. 2017. Role of auxin on growth, yield and
quality of tomato - a review. Intl J Curr Mic Appl Sci 6 (11): 1624-
1636.

Otie V, Ping A, John NM, Eneji AE. 2016. Interactive effects of plant
growth regulators and nitrogen on corn growth and nitrogen use
efficiency. J Plant Nutr 39 (11): 1597-1609. DOIL:
10.1080/01904167.2016.1161779.

Revilla P, Anibas CM, Tracy WF. 2021. Sweet corn research around the world
2015-2020. Agronomy 11: 534. DOI: 10.3390/agronomy11030534.

Shahniza SS, Firdaus MI, Roslan I. 2020. Effect of time of application and
concentrations of plant growth regulators on growth and yield of
sweet corn (Zea mays L.). Res Crops 21 (1): 46-53. DOI:
10.31830/2348-7542.2020.007.

Shekoofa A, Emam Y. 2008. Plant growth regulator (ethepon) alters
maize (Zea mays L.) growth, water use and grain yield under water
stress. J Agron 7 (1): 41-48. DOI: 10.3923/ja.2008.41.48.

Song JF, Li DJ, He MJ, Chen JQ, Liu CQ. 2016a. Comparison of
carotenoid composition in immature and mature grains of corn (Zea
mays L.) varieties. Intl J Food Prop 19: 351-358. DOI:
10.1080/10942912.2015.1031245.

BIODIVERSITAS 23 (6): 3091-3098, June 2022

Song JF, Li DJ, Liu NY, Liu CQ, He MJ, Zhang Y. 2016b. Carotenoid
composition and changes in sweet and field corn (Zea mays) during
kernel  development. Cereal Chem 93: 409-413. DOIL:
10.1094/CCHEM-11-15-0230-N.

Sun TP. 2010. Gibberellin-GID1-DELLA: A pivotal regulatory module
for plant growth and development. Plant Physiol 154: 567-570. DOI:
10.1104/pp.110.161554.

Suo HC, Li W, Wang KH, Ashraf U, Liu JH, Hu JG, Li ZJ, Zhang XL,
Xie J, Zheng JR. 2017. Plant growth regulators in seed coating agent
affect seed germination and seedling growth of sweet corn. Appl Ecol
Environ Res 15 (4): 829-839. DOI: 10.15666/aeer/1504 829839.

Suradinata YR, Hamdani JS, Mubarok S. 2019a. Response of two
cultivars of potato, ‘Atlantic’ and ‘Medians’ on the modified micro-
climate at medium altitude. Res Crops 20 (3): 542-548. DOI:
10.31830/2348-7542.2019.078.

Suradinata YR, Murgayanti, Suminar E, Nuraini A, Hamdani JS, Mubarok
S. 2019b. Data in the vegetative growth at post acclimatization stage
of two Dendrobium genotypes as an effect of different growing
media. Data Brief 26: 104493. DOI: 10.1016/j.dib.2019.104493.

Surtinah. 2008. Waktu panen yang tepat menentukan kandungan gula biji
jagung manis (Zea mays Saccharata). Jurnal llmiah Pertanian 4 (2): 1-
9. DOI: 10.31849/jip.v4i2.1344. [Indonesian]

Takeda S, Matsuoka M. 2008. Genetic approaches to crop improvement:
Responding to environmental and population changes. Nat Rev Gen
9: 444-457. DOI: 10.1038/nrg2342.

Tayyab N, Naz R, Yasmin H, Nosheen A, Keyani R, Sajjad M, Hassan
NM, Roberts TH. 2020. Combined seed and foliar pre-treatments with
exogenous methyl jasmonate and salicylic acid mitigate drought-
induced stress in maize. PLoS ONE 15 (5): e0232269. DOI:
10.1371/journal.pone.0232269.

Tracy WF, Shuler SL, Dodson-Swenson H. 2020. Sweet Corn. In: Wein
HC, Stutzel H. The Physiology of Vegetable Crops (eds.). CAB
International, Boston.

Urfan M, Hakla HR, Sharma S, Sharma M, Khajuria M, Satbhai SB, Vyas
D, Bhougal S, Yadav NS, Pal S. 2021. Root specific plasticity
induced by paclobutrazol confers improved deficit irrigation tolerance
and agronomic performance in maize. BioRxiv 2020-05. DOI:
10.1101/2020.05.12.087940.

Utami D, Kawahata A, Sugawara M, Jog RN, Miwa K, Morikawa M.
2018. Effect of exogenous general plant growth regulators on the
growth of the Duckweed Lemna minor. Front Chem 6: 251. DOI:
10.3389/fchem.2018.00251.

Woodward AW, Bartel B. 2005. Auxin: Regulation, action, and
interaction. Ann Bot 95 (5): 707-735. DOI: 10.1093/aob/mci083.

Xia X, Tang Y, Wei M, Zhao D. 2018. Effect of paclobutrazol application
on plant photosynthetic performance and leaf greenness of herbaceous
peony. Horticulturae 4 (5): 1-12. DOI: 10.3390/horticulturae4010005.

Youssef RA, El-Azab ME, Mahdy HAA, Essa EM, Mohammed KAS.
2017. Effect of salicylic acid on growth, yield, nutritional status and
physiological properties of sunflower plant under salinity stress. Intl J
Pharm Phytopharmacol Res 7 (5): 54-58.

Zamaninejad M, Khorasani SK, Moeini MJ, Heidarian AR. 2013. Effect
of salicylic acid on morphological characteristics, yield and yield
components of Corn (Zea mays L.) under drought condition. Europ J
Exp Biol 3 (2): 153-161.

Zhang ZB, Liang ZB, Yin LF, Li QX, Wu ZY 2018. Distribution of four
bioactive flavonoids in maize tissues of five varieties and correlation
with expression of the biosynthetic genes. J Agric Food Chem 66:
10431-10437. DOI: 10.1021/acs.jafc.8b03865.

Zhang RF, Huang L, Deng YY, Chi JW, Zhang Y, Wei ZC, Zhang MW.
2017. Phenolic content and antioxidant activity of eight representative
sweet corn varieties grown in South China. Intl J Food Prop 20: 3043-
3055. DOI: 10.1080/10942912.2016.1270964.



	INTRODUCTION

