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Evaluation of Street Tree Rootage by Transplanting Methods
- Photochemical Response Analysis of Different Cultivation for Sorbus alnifolia -

Yoo, Sung Young - Park, So Hyun - Park, Chung In" - Kim, Tae Jin~

‘Institute of Ecological Phytochemistry, Hankyong National University
"Dept. of Landscape Architecture, Hankyong National University

ABSTRACT

Trees, cultivated in containers, are appropriate in soil deformation such as road sites with cutting and filling. This
study tested the effectiveness of trees produced in containers for early rootage in street tree transplantation. For the study,
Korean Mountain Ashes(Sorbus alnifolia) were used for experimental groups. The groups were categorized into three
categories: trees cultivated in containers with mulching treatment(group A), trees cultivated outdoors with mulching treatment
(group B), and trees cultivated in containers with weeding treatment(group C). Each group consisted of ten trees of the
same size and transplanted to the experimental site. In order to compare each group’s rootage, the study was carried out
with the chlorophyll fluorescence method by the analysis of photochemical reaction.

As a result of the study, group B had the lowest the maximum fluorescence amount(P). The amount of fluorescence
increased by OJ transition of the process, and appeared to reduce the photosystem II electron transport efficiency. In
photosystem 11, electron transfer energy flux through photosystem I(RE10/RC, RE10/CS) was also reduced by more than
20% in group B.

These results may imply that transplantation of container-cultivated trees with mulching treatment provides the most
rapid rootage among the groups. The weeding treatment is also more effective than mulching treatment for rapid rootage
of street trees.

Key Words: Chilorophyll Fluorescence, Photosystem I, Photosystem II, Container, Mulching
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Data extracted from the recorded fluorescence transient O-J-I-P

F, Fluorescence at the O-sep (50us ) of O-J-I-P
F,=F, . Fluorescence at the J-step (2ms) of O-J-I-P
F,=F,.. Fluorescence at the I-step (30ms) of O-J-I-P
Fuo(=F,) Maximal recorded (=maximal possible) fluorescence, at the peak P of O-J-I-P
P, =F,—F, Maximal variable fluorescence

V,= (FJi Fu>/(F,\f/7 Fu)

Relative variable fluorescence at the J-step

V= (F/'_FO)/(F\I_E])

Relative variable fluorescence at the I-step

FV/FM: (E\17 FO)/EU

Maximum quantum vyield of primary photochemistry

Specific energy fluxes (per Qa-reducing PSIIreaction center - RC)

ABS/RC= M, (1/V,)(1/¢p,)

Absorption flux per RC

RCJABS = ¢, « V,/ M,

Number of Qa reducing RCs per PSII antenna Chl

TR,/ RC= M, (1/V,)

Trapped energy flux per RC (at t =0)

ET,/RC= (M/V,)1-V,) Electron transport flux from Qa to Qs per RC (at t =0)
REL,/RC= (M/V,)(1— V) Electron transport flux until PSI acceptors per RC (at ¢ =0)
DI,/RC= (ABS/RC) — (TR,/RC) Dissipated energy flux per RC (at t =0)
Performance indexs at ¢t =0
Pl g = ALLE;’ * 3 fj;’PU 1 ib’;/jv Performance index on absorption basis
Driving forces (total driving forces for photochemical activity)
DF = log(Pl) | Driving force on absorption basis
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HE4 FFHS(0JIP) B4 Leaf Clipe o83t 302
7+ ¢k Z Fluorepen(FP 100, PST)S o]-&3fed 747t 9 6k
5 2o, 449 dlo|El Stirbet and Govindjee (2011)
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A& OJIP #43 w9¢ o8 dide
Photochemical Reflectance Index(PRI) ¥ SPADE =74 3151
t}. Flantpen(FRI 200, PST)< o]8-3te] 574 $9] whe] <]
&) 24131997, 4% (Chlorophyll meter) = SPAD 502(MINOLTA)
£ ol&s] FAsAE FARA FAEALS SAS ZEIH
(9.02 version) < o83l ftest ¥ ANOVA £4& 3}t

. ei7Zz

Table 2. Volumetric soil water content

a b c
Soil water content(%) 185 29.1 195
a' Container weeding, b: Outdoor Mulching, ¢: Container mulching
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Figure 1. Chlorophyll a fluorescence transient(QJIP) of Sorbus amifolia
; (A) 22 Jul. 2014, (B) 13. Aug. 2014. (a: Container
weeding, b: Mulching, ¢: Container mulching)

Legend: ——3 —@—b c

al, 2004: Stribet and Govindjee, 2011). W& £ AF<] &
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Figure 2. Polar plot of OJIP parameters deduced from chlorophyll a
fluorescence transient curves in Sorbus alnifolia leaves on
the basis of muiching(b); (A), (B): 22. Jul. (C), (D) 13. Aug.
(a: Container weeding, b: Mulching, ¢: Container mulching)

Legend: —+—a —=m=b —a—c
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Table 3. Difference of photochemical response on different cultivation
for Sorbus ainifolia

Fo/Fy FI ags Florar ags DFrorar aps
A 0.82a° 3452 3.26a 0.50a
B 0.77b 2.02b 1.46b 0.06b
C 0.79b 2.05b 1.87b 0.21ab

" Means with the same letter are not significantly different (LSD, /X0.05).
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