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ABSTRACT The photochemicd characterigtics were andyzed
in the context of sowing time and different levels of fertilized
nitrogen during the maize (Zea mays L.) growth. When maize
was early sawvn, the fluorescence parareters rdaed with dectron-
trangport, in photosystem Il (PSI1) and PSI, were effectively
enhanced with the higher level of fertilized nitrogen. Highest
values were observed in maize leaves grown in double N-
fertilized plot. The photochemical parameters were declined
in the progress of growth stage. In early growth stage, the
fluorescence parameters were highest, and then reduced to
about half of the parameters related with electron transport
on PSIl and PSI a middle and late growth stages. In 1/2
N plot, the photochemical energy dissipation was measured
to 13% in term of active reaction center per absorbed photon
resulting in decrease in performance index and driving force
of dectron. This decrease induced to lower the photochemical
effectiveness. In 2 N plots, the electron transport flux from
Qa to Qs per cross section and the number of active PSII
RCs per cross section were considerably enhanced. It was
clearly indicated that the connectivity between photosynthetic
PSII and PSl, i.e. electron transport, was far effective.
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(Starsser, 1985; Srivastava et al., 1995).

A, S AR A2 FTA HYe gro]
SHAA 1l HE-g=4](Photosystem Il reaction center, PSII
RC)9] ZHAt=8A47} thi-& Atspde] 2 EAstA =1, o]
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Table 1. Equations and definitions of OJIP parameters (Stirbet & Govindjee, 2011).

OJIP parameters

Fo F50us; fluorescence intensity at 50 us

F; Fluorescence intensity at Jstep (at 2 ms)

F Fluorescence intensity at I-step (at 60 ms)
Fp = Fu Maximal fluorescence intensity
F=Fu-Fo Maximal variable fluorescence

V= (F - Fo) ! (Fu - Fo) Relative variable Chl fluorescence (at 2 ms)

V| = (F| - Fo) / (FM - FO)

Relative variable Chl fluorescence (at 30 ms)

Quantum yields and efficiencies/probabilities

oPo = R/Fu

Maximum quantum yield of primary PSIlI photochemistry

©oET20 = (1-FyFn) = oPo*(1-V,;) Quantum yield of the electron transport flux from Qa to Qs

oRElo = (1-F/Fv) = oPo+(1-V)) Quantum yield of the electron transport flux until the PSI electron acceptors
yET20 = 1-V, Electron transport flux from Qa to Qs
yRElo = 1-V, Electron transport flux until PS | acceptors (defined at  t= 30 ms, corresponding to the | level)

SRElo= (1-V))/(1-V))

Efficiency/probability with which an electron from Qg is transferred until PSI acceptors

Specific energy fluxes (per active PSII reaction center, RC)

ABSIRC = (Mo/V)*(L/oPo)

Average absorbed photon flux per PSII reaction center (or dso, gpparent antenna Size of an active PS1)

RC/ABS = ¢Po*V /Mo

Number of Qa reducing RCs per PSII antenna Chl

TRoO/RC = MofV,

Maximum trapped exciton flux per PSII

ET20/RC = (Mo/Vy)*(1-V))

Electron transport flux from QA to QB per PSII

RE10/RC = (Mo/VJ)*(1-V))

Electron transport flux until PS| acceptors per PSII

Dlo/RC = ABS/RC-TRo/RC

Heat dissipation at time zero, per RC

Phenomenological energy fluxes/activities (per excited cross section, CS)

ABSICS = FM

Absorbed photon flux per cross section (or aso, apparent PSII antenna size)

RCICS = (RC/IABS)+(ABS/CS)

The number of active PSII RCs per cross section

TRO/CS = TRo/RC+(ABS/CS)

Maximum trapped exciton flux per cross section

ET20/CS = ET20/RC*(ABS/CS)

Electron transport flux from Qa to Qg per cross section

RE10/CS = RE10/RC+(ABS/CS)

Electron transport flux until PS| acceptors per cross section

DIo/CS = DIo/RC+(ABS/CS)

Heat dissipation at time zero, per cross section
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Table 2. Effects of seeding date and N-level on growth characteristics in maize.

Seeding date Treatment Ears/Plant (n) Ear length (cm)  Kernel/ear (n) 100-Kernel weight (g) Grain yield (kg/ha®)
0.5N 1.27+0.45° 13.96+1.70° 229.4+29.79° 29.16+0.40" 4840.9°
5/22 IN 1.31+0.47 13.37+1.88° 229.1+14.53* 29.20+0.92° 5004.0°
2N 1.31+0.47° 13.18+1.76 243.75+9.38° 29.27+0.31° 5322.9°
0.5N 1.40+0.50° 20.69+1.83° 353.8+25.63" 31.13+0.86° 8795.9°
6/11 IN 1.44+0.50° 20.11+2.59™ 387.9+22.89" 28.72+1.34% 9153.8"
2N 1.77+0.50° 19.50+2.85" 386.3+16.79" 28.49+1.09° 11088.0'
0.5N 2.00+£0.53" 22.76+2.52° 376.0+54.18° 15.38+1.07° 6569.7
6/28 IN 2.01+0.83° 21.64+1.70° 438.0+46.32° 14.82+1.35° 7439.9°
2N 1.88+0.69" 24.03+0.71 558.6+21.14" 14.61+0.53" 8754.8'
Mean values with the same superscript letters in the same line, do not differ statistically (Duncan test, p < 0.05)
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Fig. 1. Typical Chl a polyphasic fluorescence rise O-JI-P for different growth stages in maize The transient is plotted on a
logarithmic time scale from 50 #s to 1 s. The signals are : the fluorescence intensity Fo(at 50 us); the fluorescence
intensity FJ(a 2 ms) and Fl(at 30 ms); the maximal fluorescence intensity, Fp=FM (Blue line : N, Red line 0.5N, Green
line : 2N). 40 days after seeding(Gl), 60 days after seeding(G2), 80 days after seeding(G3).
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Fig. 2. The comparison of photon yield and electron transport efficiency for different growth stages in maize (Blue line : N,
Red line 0.5N, Green line : 2N); 40 days after seeding(Gl), 60 days after seeding(G2), 80 days after seeding(G3).
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