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Abstract: This study aims to optimize the appropriate concentration of fertilizers for Sageretia thea by analyzing
growth performances (height and root collar diameter) and physiological characteristics (photosynthesis, chlorophyll
contents, and chlorophyll fluorescence reaction). As fertilizer concentration was increased to 1.5 g-L™', growth
increased, but it decreased at 2.0 g-L™" treatment. Root collar diameter growth was reduced because of higher fertilizer
concentrations. Photosynthesis reactions showed the highest CO, reaction curves, maximum photosynthesis rate, and
maximum carboxylation rate in the 1.5 g-L™" fertilizer treatment. The chlorophyll fluorescence reaction and SPAD
values revealed that fertilizer treatment improves photosynthesis efficiency and robustness compared with untreated
control. Therefore, the appropriate fertilizer concentration for producing good seedling quality of Sageretia thea is

1.0~1.5 gL
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Table 1. Physical and chemical properties of media used in container seedling production.

Soil media mixture (v/v)

Ex-cations(cmol-kg™)

pH EC NO P,0s C.E.C.
s -1 B Teor]

Peat moss  Perlite  Vermiculite (dsm™)  (mghkg’)  (mghke?) K" Ca®  Mg* (emol -kg™)
1 1 1 6.0 0.1 0.1 123 4 10 7 17
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Table 2. The root collar diameter, height, and H/D ratio of S. #hea under different fertilizing treatment.

Height Root collar diameter
Species {ig:tlz:;% Relative growth Relative growth (cnl;l-/gm)
Growth (cm) rate (%) Growth (mm) rate (%)
Control 0.523+0.113"¢ 0.017+0.012° 0.162:+0.024° 0.057+0.012* 10.90+2.22%
0.5 gL' 0.469+0.161¢ 0.017+0.008*° 0.25120.092° 0.058+0.028° 10.16+1.60°
S. thea 1.0 gL 0.680+£0.329*° 0.022:0.015° 0.1910.066° 0.047+0.027** 12.2042.94°
1.5 gL 0.746£0.332° 0.023+0.016" 0.200+0.052° 0.043£0.015° 11.5041.94*
2.0 gL 0.621+0.290*° 0.013+0.009° 0.171+0.041° 0.036+0.013° 10.94+1.87*

Each value is expressed as the means + SD (n = 30). *Different letters indicate values significantly different by DMRT (Duncan's

Multiple Range Test) at 5% level (p < 0.05).
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Figure 1. The growth patterns of root collar height (A) and root collar diameter (B) of fertilizing treatment of S. thea
during 15 weeks measurement. Lines show each relative growth rate with repeated measures of ANOVA by Duncan’s

multiple range test at 5% levels.

<15 gL 2M2 2|2 ®itiFigure 1(B)]. 74 2
2 970 A qAde® 15 gL, 10 gL 7
oA 7 gt S BYdch ey AlE] o] 7H
A 220 gL'of|A Holxl= Z o UebdtiFigure
IB). ol AlulHe7h kel 7h 8 TU o) AAhE
A7) AR A A gloK(Carlson, 1981; Imo and
Timmer, 1999; Quoreshi and Timmer, 2000), 2] &3s}x] &
3 Alugon ool g 44 5& 2o 5 9ol
(Kwon et al,, 2009) %-of wha} grz 27 AJu] 430
A| A7} &2 3}th(Broschat, 1995; Dumroese et al., 2013;
Landis et al., 1989).

HD&L 2P} 217 e) ulgw, A4k REo] izl
(stocky)f+@ ol 77k, 7H=al oFRK(spindly)-F+@ el 7t
A& 4=2]3)8E 71 © Z(Thomson, 1985; Haase 2007),
1.0 gL'o] 714 &=9kom, 1.5 gL, 2.0 gL, 227,
0.5 gL' %03 el th(Figure 2). A|EAMo & mlolsid
A ETel 0.5g L 27] HD&ol vge of 97
o] FEA oA FEof 7o, 1.0 gL, 15
gL, 20 gL' 2V o] SAE b5 ofh §o]
ZW7H e ol Rk A H et §7] 1 o] Aol 7]EY]

W81} 2 x|(Johnson et al., 1996) dl= H3FS H G o,
oA Ak AHEE HEFAR B d47E

chal s,

HID(emi/mm)
14.00

13,004

12.007

11.00

HID ratio

10.004

& "05gL
9007  Or1ogLt

“1.5q-L"
V "2.0g-L"

O “Control”
6.00

T T T T T T T T
1 3 5 7 9 n 13 15

Time
Figure 2. The Height divided by Root collar diameter (H/R)
patterns of S. thea during 15 weeks measurement. Repeated

measures of ANOVA by Duncan’s multiple range test at 5%
levels.
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Figure 3. Effects of different fertilization treatments on maximum photosynthesis rate (Px max), Stomatal transpiration
rate (E), stomatal conductance (g;), intercellular (Ci) / atmospheric CO, concentration (Ca), intrinsic water use efficiency
(WUEi) and instantaneous transpiration efficiency(ITE) in the leaves of S. fhea (on PPFD 1,000 pmol-m™-s). Each
value is expressed as the means £ SD (n =5). *Means with difference letters are significantly different by DMRT

(Duncan's Multiple Range Test) at 5% level (p < 0.05).
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Figure 4. The Px-Ci curves of S. thea grown under five different
fertilization treatments. Each value is expressed as the mean
(m=3).

Table 3. The photosynthetic parameters of S. thea grown under five different fertilization treatments.

Treatment Vemax (umol m™ s) Jmax (umol m? s) Rp (umol m? s)
Control 16.81+1.74° 24.07+4.75° 1.02+£0.24°
0.5 gL 16.88+1.24° 28.08+2.75° 0.89+0.01°
1.0 gL 27.17+£0.63° 45.61+2.53 1.5120.01°
1.5 gL 34.68+2.17° 53.06£9.64° 1.62+0.14°
2.0 gL 27.53+1.14° 46.63+2.39° 1.69+0.08°

Each value is expressed as the means = SD (n = 3). *Different letters indicate values significantly different by DMRT (Duncan's

Multiple Range Test) at 5% level (p < 0.05).

Table 4. The chlorophyll fluorescence parameters of S. thea grown under five different fertilization treatments.

Treatment Fo/Fm Fv/Fm Fv/Fo Plps SPAD

Control 0.20+0.01° 0.80+0.01° 3.94+0.30° 1.47+0.42° 34.6+2.6"
0.5 gL 0.18+0.01* 0.82+0.01° 4.43+0.16° 4.98+0.64° 42.7+3.8"
1.0 gL' 0.19+0.02° 0.81+0.02° 4.36+0.53 5.04+1.28° 39.8+6.5"
1.5 gL 0.18+0.01* 0.82+0.01° 4.54+0.13° 4.53+1.50° 38.9+3.3%
2.0 gL 0.18+0.01* 0.82+0.01° 4.54+0.19° 5.03+1.28° 453+3.7°

Each value is expressed as the means = SD (n = 5). *Different letters indicate values significantly different by DMRT (Duncan's

Multiple Range Test) at 5% level (p < 0.05).
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