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Current of photosynthesis and remobilization of assimilate affected spraying
growth regulator under drought stress condition on maize cultivar KSC 704
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Table 1: Result of variance analysis for the effects of drought stress and spraying of growth regulators on current photosynthesis and remobilization in maize

Slas o 58k Mean Square
5 ale 2 Solr R 3 Ol e S0l s 2 Sl e o e JUH O e sdeme Jl L8 S S g 2 Sl
< es3Tdf Rate of current Efficiency of contribution of Rate of Efficiency of Oos:_c.:.:om of Grain yield
S0V hotosynthesis current current remobilization ~ remobilization remobilization
P yn photosynthesis photosynthesis

Lo 2

T 4268324.70™ 9.910” 7489.33" 42699.00" 0.075™ 7269.76™ 349.63*
Environment(En)
(Laoea) S 6

) * 559080.69 0.752 375.43 21284.00 0.009 366.99 74.27

Block(En.)

S e 2

Lt%&l 192817.41° 0.128"™ 932.13" 11767.58" 0.009" 866.36" 1.24 1
Cytokinin (Cy)
b S e 4 10694.44 ™ 0.426" 133.17™ 12266.58 0.025" 118.11™ 0401
En.xCy.

eS| 2

rn;w. 22302.60" 0.160" 1011.38" 22219.84" 0.001"™ 896.27" 50.73*
Auxin
Lo x LS| 4

) o 27175.81™ 0.048 " 112.52™ 5118.00™ 0.002"™ 94.42™ 0.90 s
Au.xEn.

. X oS g2 4

oSS S 40659.61" 0.181™ 396.64™ 2150.52"™ 0.003 " 414.99™ 33708
Cy.xAu.
Loeax SIx 08 8

eSS e 40881.41™ 0.412"™ 442.00™ 13054.56 "¢ 0.011™ 437.09™ 3.98 18
Cy.xAu.xEn.
s 48

65129.86 0.234 357.37 20397.45 0.019 350.71 5.04

(Error)

Al g aleT Jalo 510355 s gne 5) @ Jlail mlas 53 039 5l3 e oins DL i 5 s 5 %% 8

* ** Significant at the 5% and 1% probability levels, respectively.
ns: non- significant
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Table 2: Means comparison for maize current photosynthesis and remobilization as affected by drought stress and spraying of growth regulators at different growth stages

Sl g I8 »Lv.ir_mu_% a_»b\ﬂrh

s S Efficiency of .l M&i .,Tw tvw = MF& JiE o Contribution of  Grain yield
Treatment current current contribution o ate of saEfficiency of  remobilization (t/ha™")

photosynthesis . current remobilization o o

(g per gm-?) _uroﬁomwww%om_m photosynthesis(%) (g per g.m-?) remobilization (%) (%)
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tion of assimilates in maize cultivar KSC 704 as affected by spraying of growth regulators under drought
stress conditions
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Introduction:

Drought is one of the major environmental conditions that adversely affects
plant growth and crop yield. Drought is the most major restriction in maize
production. The reduction in plant growth under drought stress conditions could be
an outcome of altered hormonal balance and hence the exogenous application of
growth regulators under stress conditions could be the possible means of reversing
the effects of abiotic stress. Plant growth regulators such as auxin and cytokinin
are known to be involved in the regulation of plant response to the adverse effects
of stress conditions. Previous studies have shown that endogenous hormones are
essential regulators for translocating and partitioning of photo-assimilates for grain
filling in cereal crops (Yang, et al. 2003), and therefore could be involved in the
regulation of grain weight and yield. This study was conducted to determine the
effects of exogenous application of growth regulators on the current photosynthesis
and remobilization of assimilates in maize cultivar KSC704 under drought stress
conditions.

Materials and Methods:

The experiment was carried out in three distinct environments at Seed and Plant
Improvement Institute (SPII), Karaj, Iran, in 2013. The environments included
non-drought stress (irrigation after soil moisture reached 75% of field capacity),
drought stress at vegetative stage (irrigation after soil moisture reached 50% of field
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capacity from V4 to tasseling stage and irrigation after soil moisture reached 75%
offield capacity from pollination to physiological maturity stage) and drought stress
at reproductive stage (irrigation after soil moisture reached 75% of field capacity
from V4 to tasseling stage and irrigation after soil moisture reached 50% of field
capacity from pollination to physiological maturity stage). Cytokinin was applied
at V5 —V6 and V8-V 10 stages and auxin was sprayed at silk emergence stage and
15 days after that period. No usage of the growth regulators was served as control.
The trial was laid out as a factorial scheme based on randomized complete block
design with three replications. Auxin was used in the form of Indole-3-butyric
acid and cytokinin was sprayed as N -benzyladenin. Harvesting was done from
4.5 m? at field maturity stage at 14 % grain moisture content and was used to
estimate grain yield. Remobilization, efficiency of remobilization, contribution of
remobilization, current photosynthesis, efficiency of current photosynthesis and
contribution of current photosynthesis were measured by the equation of Uhart and
Andrade (1995).

Results and Discussion:

The effect of drought stress on current photosynthesis, efficiency of current
photosynthesis, contribution of current photosynthesis and remobilization was
significant (P<0.01). Efficiency of remobilization was also affected by water
stress (P<0.05) (Table 1). The difference in the rate of current photosynthesis and
remobilization under drought stress and non- stress environments at vegetative stage
was insignificant (Table 2). Cytokinin increased the rate of current photosynthesis
by 13.74% as compared to control treatment at V8-V 10 stage. It is possible that
the application of cytokinin at V8-V10 stage resulted in enhanced cell division and
leaf area, leading to increased absorption of photosynthetically active radiation
by the plant. Contribution of current photosynthesis to grain yield was maximal
under optimum irrigation and water stress treatments at vegetative stage. However,
it experienced a 28.18% decline under drought stress at reproductive stage. The
application of auxin was associated with increased contribution of remobilization
to grain yield at silk emergence stage. It seems that auxin involvement in the
conversion of sucrose to other hexoses such as starch in endosperm and its role
in maintaining concentration gradient of assimilates from source to sink are the
reasons for this increase. (Robert and John, 2004).

Conclusion:

Based on the results of this experiment, drought stress at vegetative stage
(irrigation after decreasing soil moisture to 50% field capacity) can be effective
in conserving irrigation water and increasing water use efficiency. Moreover,
considering the fact that the higher rates of current photosynthesis and contribution
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of current photosynthesis to grain yield were achieved with cytokinin application
at V8-V10 stage and spraying with auxin at silk emergence stage led to the
increased rates of remobilization and contribution of remobilization to grain yield,
the aforementioned growth periods were identified as the best application times for
cytokinin and auxin, respectively.
Key words: auxin, cytokinin, efficiency of current photosynthesis, growth
stage, current photosynthesis contribution
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