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Abstract - In this study, growth enhancing effect of hatchery waste egg decomposed liquid fertilizer
in pepper plant cultivation through chlorophyll fluorescence (O-J-1-P) analysis. In a whole growth
period, egg decomposed fertilizer treated pepper grew well than non treated plant, though it was
not statistically significantly different. Amount of chlorophyll fluorescence of non treated plant
was higher thant that of fertilizer treated plant. It is determined that eventually lead to increased
photosynthesis. In this study, six parameters, Fo, ABS/RC, RC/ABS, TRo/RC, DIO/RC, and DF
Total ABS were the important factors represent efficiency of photochemical responses of pepper
plant treated with hatchery waste egg decomposed fertilizer.
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Table 1. Equations and definitions of OJIP parameters (modified from Stribet and Govindjee 2011)

Data extracted from the recorded fluorescence transient O-J-1-P

Fo Fluorescence at the O-sep (50 us ) of O-J-I-P
F1= Foms Fluorescence at the J-step (2 ms) of O-J-I-P
F1= Fioms Fluorescence at the I-step (30 ms) of O-J-I-P
Fp(=Fun) Maximal recorded (= maximal possible) fluorescence, at the peak P of O-J-I-P
Fv=Fu—Fo Maximal variable fluorescence
=(Fj—Fo)/(Fu—Fo) Relative variable fluorescence at the J-step
=(F1— Fo)/(Fu— Fo) Relative variable fluorescence at the I-step
N=S8Swu-Moy-(1/Vy) Turn-over number Qa
Specific energy fluxes (per Qa-reducing PSIIreaction center - RC)
ABS/RC =My (1/Vy) (1/pp,) Absorption flux per RC
RC/ABS = ¢p, - ViIMo Number of Qa reducing RCs per PSII antenna Chl
TRo/RC =M, (1/Vy)) Trapped energy flux per RC (at t=0)
ETo/RC=(My/Vy) (1 =Vy) Electron transport flux from QA to QB per RC (at r=0)
RE10/RC=(Mo/Vy) (1 =V Electron transport flux until PST acceptors per RC (at t=0)
DIy/RC = (ABS/RC) = (TRo/RC) Dissipated energy flux per RC (at t=0)
Phenomenological energy fluxes/activities (per excited cross section, CS)
ABS/CS=FM Absorbed photon flux per cross section (or also, apparent PSII antenna size)
RC/CS=(RC/ABS) - (ABS/CS) The number of active PS II RCs per cross section
TRo/CS=TRo/RC - (ABS/CS) Maximum trapped exciton flux per cross section
ETo/CS = ETo/RC - (ABS/CS) Electron transport flux from QA to QB per cross section
REI0/CS=REI0/RC - (ABS/CS) Electron transport flux until PSI acceptors per cross section
DIo/CS = DIo/RC - (ABS/CS) Heat dissipation at time zero, per cross section
Performance indexs at =0
RC  op, Y, Performance index on absorption basis
Plyps=———+—""
ABS l_¢Pn l_wo
PIrorar aps= Plaps - [0 £ RE10o/(1 —dRE10)] Performance index for energy conservation from photons absorbed by PS 1I antenna,

until the reduction of PSI acceptors

Driving forces (total driving forces for photochemical activity)

DFrorar aps =10g(Plrorar ABs) Driving force on absorption basis
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Fig. 1. The comparison of chlorophyll a fluorescence transient (a, b, ¢, d) and relative Variable chlorophyll fluorescence (e, f) for different
growth stages in red pepper (a: control, b: decomposed egg fertilizer treatment, c: 9 April, d: 27 April OJIP, e: 27 April Vop, f: Vopcon-
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Fig. 2. The comparison of photon yield and electron transport efficiency (dotted line: untreated control, solid line: decomposed egg fertilizer
treatment) for different growth stages in red pepper (a: 26 Mar, b: 9 Apr, C: 27 Apr, d: 11 May).
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Table 2. The comparison of chlorophyll fluorescence parameters for different growth stages in red pepper

9 Apr. 11 May
Characters . 1 Lo
Control Treatment Significance Control Treatment Significance

Fo 12451.00 9872.67 * 18997.00 11140.00 wk
Fj 23976.50 21143.00 ns 35447.00 27081.00 wk
Fi 28446.50 26442.33 ns 39479.00 32857.33 wok
Fm 30690.00 29953.33 ns 42145.00 37647.33 *
Fv 18239.00 20080.67 ns 23148.00 26507.33 ns
Vj 0.63 0.56 ns 0.71 0.60 *ok
Vi 0.88 0.82 ns 0.89 0.82 *
Fv/Fm 0.59 0.67 ns 0.55 0.70 *%
N 920.92 815.53 ns 1186.41 628.73 *%
ABS/RC 3.61 2.75 * 4.85 3.02 *%
RC/ABS 0.28 0.37 *k 0.21 0.33 *%
TRo/RC 2.12 1.84 ok 2.61 2.12 *k
DIo/RC 1.49 091 ns 2.24 0.89 Hk
ET20/RC 0.77 0.81 ns 0.75 0.85 ns
RE10o/RC 0.26 0.32 ns 0.30 0.38 ns
RC/CS 8627.55 10961.60 ns 8949.09 12496.68 wk
ABS/CS 30690.00 29953.33 ns 42145.00 37647.33 *
TRo/Cs 18242.28 20081.46 ns 23152.59 26505.65 ns
ET20/CS 6709.14 8809.52 ns 6697.51 10564.99 *ok
DIo/CS 12447.72 9871.87 * 18992 .41 11141.68 Hok
RE10/CS 2243.80 351047 ns 2665.11 4788.76 w%
Plags 0.25 0.59 ns 0.12 0.53 ns
PlrotaL ass 0.12 041 ns 0.08 0.44 ns
DF Total ABS -093 —-041 * —1.17 -0.36 ok
Height (cm) 27.60 27.33 ns 2797 25.83 ns
Root (g) 12.83 13.47 ns 12.10 9.23 ns
Stem (g) 14.77 13.87 ns 15.87 16.60 ns
FW (g) 2.73 1.87 ns 3.17 3.63 ns
K Statistically difference. NS : no significance, *: p<0.05, **: p<0.01 significance level in LSD.
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Fig. 3. The comparison of performance index for different growth stages in red pepper (a: Plass, b: PltoraL ass). Same superscript letters in
the same line are not different, statistically (Duncan’s multiple range test, p<0.05).
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Fig. 4. The comparison of liquid fertilizer on growth characteristics in red pepper (a: plant height, b: root length, c: stem length, d: fresh
weight per plant). Same letters in the same line are not different, statistically (Duncan test, p<0.05).
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