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ABSTRACT

Prunus X yedoensis is a representative tree species in residential areas often used
as a street tree or park tree, with its popularity due to splendid flowers in the
spring. We investigated plant growth, photosynthesis, chlorophyll, and carotenoid
concentrations of Prunus yedoensis at 400ml/pot, 1,000ml/pot, and 2,000ml/
pot Irrigation treatments. Overall growth indices such as tree height, diameter
at root collar (DRC), and total dry weight could be ranked in the decreasing
order “2,000ml/pot ) 1,000ml/pot > 400ml/pot.”. However, 2,000ml/pot featured
decreased photosynthesis and total chlorophyll carotenoid contents than 1,000ml/

Received May 18,2022 pot treatment after July. And also, The 1,000ml/pot treatment showed relatively
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Accept June 18, 2022 high photosynthetic activity and chlorophyll contents. These results suggested that
the cultivation of Prunus yedoensis under 1,000ml/pot Irrigation treatment(soil
water contents 25~35%) showed the best condition in growth.
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4R AN SR AT wAE THFE 712 AMT BKS YA 7T 270 YL HAFES
TP HA ThFet BEA Au|AE Al S-St A9 B=E A, T, Al 5 AA AR B A g o] uf-f S35}
ool 7lofst= 8% @ aho|th(Song, 2014). 2|2 71513t W o] 47]% @/fo] RIs] EAYskar glom,
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L5HRl Algtolet & 4= Qlot.
DHYE(Prunus x yedoensis)+ 0|1} HF 40

&3l 224 B8 hele 2o 917]7} kol 7t
9 25w FLEL YEAQ] ABA S2olH, w2l

ZI2S4 FolA 20159 7S oF 21%E XA|okal Qltia
BH1H v Qlil(Lee et al. 2018), H]AAEZR Tz Qlst
Am AF 94 3HAZR B2 F33 JYRY =Foltt
(National Institute of Forest Science, 2020). ©-etA]
B o1l tEAQl AT LEol YHUEE o
AEALE AR A HIHs] 2 == 7| &2 710 F-g-517]00
718 A TS 2ARE AR BVl 52
gt 712225 AFot A} sHA

EERE
A8 H2 T XY

Aol AHEH 52 FRYF(Prunus x yedoensis)
HEH 294 0% 20209 39 299 d=seatdie U
24O HERA HolE, Hu|FTolEE 77}
L11(V/V/V)E it EoRZ &85t 151 3haof A1)
T oF 1707t ASAIX ZHAIE Aol ARSI o] A17]
o]4] AEHAE Zo]1 By L =] 98] Multifeed
20(N:P:K=20:20:20)2 2g/LO& 3]4{5}0] 400ml & 13]°]
AA AB|AY k3

Tpgo] B2 AT 24 A EGFEITHSWC; soil
water contents)®] Z}Z} 35~40%, 25~30% 2 10~20%7}
HEE 4RSS & U §2 ASH o dpoiglon,

_IN‘

o5 9Ia o] olFo17] Al pord EFL oF 90%
ST F A27] 105COIA] 4841 o4 3] AZAI
EFTAS S5, ARFYY FEAFS Ao

AtEd Ao et #=F2 1,000ml/pot, 2,000ml/

t ¥ 400ml/potE AYFE FESHAoH, FoE ES
£EZ2H7](Soil moisture meter, HH2, Delta-T
g-goto] Wid 4 Al EY FREAEHE
1 40% "o g2 AT

=t
N

Devices)E &
243t & Z+ZF SWC 15%, 30% 2
3% BF AL E&olo] A5l B A F8
S QAR YolE 7] 95te] 20204 549 1¥€5E 9¢ 10¥
7] &5 22 7|(HOBO H08-004-02, ONSET, USA)E
x]/g-g FH 2m =olo] AXxstleon, S4HE 2, F&
Eo d71+=F714XH(VPD: Vapor Pressure
Def101t)E A5t

L3 RS2 Fofl8 43 =74 7](Portable Photosynthesis
system, Li-6800, Li-Cor Inc., Lincoln, NE, USA)E

] o}-o:] ZX—IO}-OE] OD‘:] .1—]-01-/\—1 27(-111-;(]0“ HZ]—Q LED
light sourceE ©]-&s}o] PPFD(Photosynthetic Photon
Flux Density)2 1,000pmol'm™s'& 145t oA
2 (maximum photosynthesis rate; Py max), 7|&
ZAb& T (stomatal transpiration rate; E), 7|3 AEE
(stomatal conductance; Gs), §SAE 7H= U CO: &
(intercellular CO:2 concentration, Ci) 5= XA
o FEH 4 212 AHE {9 IT7IFFE 600
gmolst, LEE 2542C 2 X5t on 2% AuE

59l $~Ho]8a8(water use efficiency, WUE), WAZ
$Hol8 a8 (intrinsic water use efficiency, WUEI),
ASAMEFZ CO; o]&aE(intercellular CO2
concentration / ambient COz concentration, Ci- Ca™)
5= 709 HKume and Ino, 1993; Kim and Lee, 2001;
Lee, 2017).

FEL FF9 HIE TAFSH] fIsto] ZF Ao A
349 45 AFT ¥ ¥d¥ 0.1 g& 10 ml® DMSO
(dimethyl sulfoxide) &9c] E01%& 20 ml *EHl
do] 0CE AAH F27]014 6AIRE MAE S50
(Hiscox and Israelstam, 1979). &3 842 #el4/
ZHA1G A B3B3 A(UV/ VIS Spectro- photometer,
HP 8453, Hewlett-Packard, U.S.A)E ©]-&5}9] 663 nm,
645 nm, 470 nm9] IFA FFEE FH5H, AEL
a, b, a+b, carotenoide & A&t tH(Arnon, 1949;
Lichtenthaler, 1987).

Chlorophyll a = 12.7 A663 - 2.69 A645,
Chlorophyll b = 22.9 A645 - 4.68 A6G63,
Total Chlorophyll(a + b) = 20.29 A645 + 8.02 AG63,

Total Carotenoid = (1000 A470 — 1.82 chl a — 85.02
chl b)/198
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AP== 5 1ot THHZ dEE XA
S7FFS A4S H. 2932 HYoj A A s
ARESte] Z|HoA 1em 9 A& SAsIALH, 1=
S E85to] AT AERkg Ado] S5E Al
Age] &, €71, BeE FEot FoE dx 59 5=
S7steleh. FoE Az $92 11271(DS-80-5, Dasol
Scientific Co. Ltd., Gyeonggido, Korea)°ll 48417t 59t
80CE zxsto] AMSIL, 54 Ao w2t T/RE
(A&E A5/ Ao A5 A5 Y (leaf weight ratio;
LWR = & AFF/FASDE ALL okeleh E3F SH =
HE AXEE Bt 5= 9= H/DE&[height(cm)/root
collar diameter(mm)]& AAFFETHCho et al. 2012).
B A% 9] EAEAL SPSS Statistics program 19.0(SPSS
Inc., Chicago,. IL, USA)E o]&3t¢lom, B43 A
T o] wheh YYPEAHEA(One-Way ANOVA) ¥ -4
(t-test) &2 F-E5ko] AAISHATHp < 0.05).

o mx ri
o ool e
o

o

A 717k9] 714 B Hsk=, 5 Bt 7120 20.6TollA
693} 79 747 25.3T, 25.2C & A535ithrt 840
FEE s 29.3C7H] YetithFig. 1). dHEE=
59 Hat 68.4%°14 6¥ 72.9%, 79 83.5%= &S
Z7lsict 8ol 78.3% = ThA HATIPOH, o] AFo]
Z18E 202090] 89 27HA] Z717t Zulrt A &E] o] Aty
Ao g JHEFETt =4 FA =L Ado] vlsf 7] 22 thA
o A el Aoz HQlt}h 7|9 AxES UE
e $£57192HVPD)= 5¢Y 1.98kPacllA 6¥ 792
OF 2.5kPa%lom, 890l Hjf- &2 3.06kPaE Eof 7|29
kel FARE AFE YRt 3 69 5~10¢, 8€¥
2~5Y0] YAZ o & VPD 3.0kPa ©]49 &2 S yEt
Holom, 53] 7P =%H 7172 89 $< o|F& VPD7}
oF 3.2kPa oldZ YEFWATHEFig. 1). L& o] A]7] o] ]
o tEE 2.5kPa oJ5tE FA5tA =Y o] JA] o
Zut 7174 wE FFFo = FztHEct.
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Fig. 1. Changes of temperature (T), relative humidity (RH) and vapor pressure deficit (VPD) during the experimental period



FHUF= 400ml/potol A 1, A (DRC) & 72
5% 5 ANHAQl Aol 7P A 23 A0 & Y'gow
(p €0.05), 2L A2 2,000ml/potof A wo] o]Foj
(p €0.05) ¥H 297 72 2,000ml/potet 1,000ml/
pot ZFoll £-92¢1 o7} Aqich. E3H U FFES vl sy
H A2 5~697HA] v 1A =2 P Holthrt 74
o] & W3} gl A2E Yeht Aol AAEHE A

-O— 400ml/pot

AR, 400ml/pot] - B A2+ vlsf XA
991 Ao 7HE A2 Bl ofyet ZUHL 8 o] &
18 oA ZAEE A%S B HchFig. 2). 2974 449
AW = 7o) Hs} 53 fRF70] A&
WA E O & AH]E o] Alnfjof] HEER] Zsto]
W A32 A Jatropha curcas®] o= 7Hgoll 23]
7] AT A4 Yehdths 17t Qltk(de Santana
et al. 2017).
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Fig. 2. Changes in height growth and root collar growth (DRC) of P. yedoensis under different water conditions.
Means with difference letters are significantly different(p < 0.05) by Duncan's multiple range test (n=5).

R4l 4599 4% 9, 7], Fe 4 35T BF
2,000ml/pot7t 7F4 Z-& o] ujAE H Q] HHH(p <
0.05), A W 4 2vleZ Yulst= T/RET FSH]
(CWR)= 4% 2to]E HolA] grtth(Table 1). ol2{gt
A= T F AL 5T ASAJN Az AEH AV S0
9 247 T AukA Rl o] ET5HA AEEHS & & AUk
ERH 1t 247 A B Aol HFolEd, Fod
ROl At 2|9 2jo]= & (Y o] Ao o]FojH Ho7
5% 4= Utk Table 1°] Uehd H/D&2 B AXES

UetH, 4533 22 FF2=E 2,000ml/pot7t 7
B2 w2 Btk FHUTe Zo] TtReE &3] AR
B Wit BEURY] A B F77F ol
H/DE&2 SorAlE 3] YeH AL, ol o2 F50f whet
TE oldEES ST S8 e AL
A4S S7HAA dehd 23z B Bk tk(Cho
et al. 2012). o|2f3t Ay Aoz Fulprel AR
Ade HAval & = Qe

Table 1. Growth characteristics of P. yedoensis under different water conditions

Dry mass production(g) T/R ratio LWR H/D
Treatment i i o
Leaves Shoot Root Total (gg™) (g:g™ (cm'mm™)
400ml/pot 20.2+2.4° 50.3+7.2¢ 52.6+11.5° 123.1£18.8° 1.37+0.15™ 0.17+0.03™ 10.9+0.9°
1,000ml/pot 42 5+7.0° 73.8+4.1° 85.8+6.1° 202.1+15.5° 1.3340.06 0.21+0.02 11.0£1.8°
2,000ml/pot 64.2+11° 125.4+11.1°  153.7+12.5° 343.3%14.9° 1.23+0.23 0.19+0.03 12.6+1.9°

Mean with the same letter in each column indicates not statistically different (o  0.05) by Duncan's multiple range test (n=5). ns: non-significance.
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GOl AL Ao FFAHEE(Py max)7t 5ol 7H
=2 A4S HeloH, 6Y o|F tha A E gk o=,
6¥€ol+ 2,000ml/pot » 1,000ml/pot » 400ml/pot
<o 2 Yeigton, 790] A3 EwA 1,000ml/pot »
2,000ml/pot » 400ml/potZ 2,000ml/pot A2
Fdol FAH Aaste AFE EAthFig. 3). ol
Ait= a9k 2UF 9 Aol FE 64 o]Hof o]Fof
Fom, 79 o|¥o= 71 AutE ]l H|nH &3 tf7](74E
B RH 80% ©14H)9} ¥ 2= & 2,000ml/pot A&+
oAl TFofl ofgt w7t ofr|d S QUE= YAE B 5
o, GEATIA AHF o2 w2 FAZ Ho|HA I
AEH AT} ozl o7 o AXIT

71 8SAEE(E)L) 73R (gE AT EH 400ml/pot7}
7P W2 3 Ho EQE 500 osl) 75 2 SARF
TAE Hole= 218 & 4= 3loH, 2,000ml/pot= 6o 71+
E9oY o] % FATH AAE HoHA], 400ml/pot} -FAFRE

=] o
Z15H A7 Loy A& & &+ ded ole o] AV &2

-4 400ml/pot

715 AHsER SAto] YTs| dojux] Kol Ao
o AZIct. o]t 71 FH|d= YTt CO: FFo] o]Fo|A|A]
ZoHA| =of F GAl Aok A0 & 7P 4= glom,
FEAZY CO.9 B84 0]8S ¢ 4= %= Ci/Ca H[E&2
7189-g T FARE A B HFig. 3).

$Ho| 8888 YEhE ITE, WUEI 2% 400ml/pot
oA 7MY w2 AFS Hoi(Fig. 3). 75 SR 0E
Qlsl FFS 913t E9) o8-S A&H 07 o] gt
712 BEFOoH 2000ml/pot GA| 74 o]&F H|W A =2
#E Hol: ACE Hot 2 7] F AUSERE U3
7189] 7i] 9 SAPRRgo] Y&otA LolurR] oto] HelE
23go] & o]FolAA = AR AZHr.

YR, Fv/Fmo] 0.7312 Yehd 5o tigt AEHAS
Ho|H, As 4 (Ardisia pusilla), EFA°HClusia rosea),
L£0|(Fatsia japonica), AEILF W (Ficus elastica)
D5 EQF RG] 25% oA ASo] dgsttar
HE vp Qloh

—o— 1,000ml/pot -A- 2,000ml/pot
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Fig. 3. Changes in maximum photosynthesis rate (A), stomatal transpiration rate (B), stomatal conductance (C),
instantaneous transpiration efficiency (D), intrinsic water use efficiency (E) and ratio of intercellular to atmospheric
CO: concentration (F) of P. yedoensis under different water conditions. Different letters indicate values
significantly different by duncan's multiple range test (o < 0.05). Each value is expressed as the mean = SD (n = 5).
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HE4A A 7IZE|0|E B

PR AE HIE B, 897174 454
ghgo| tha F715k= FAIE Holtht 9ol & AAE Ho
AT o] T2 S & S e, 791 882 {9
A0 & 2000ml/potollA 7FF F2 @EA a, b, T FEA
(g +b) = Eoltﬂ(p < 0.05) "3} 400ml/pot= 8Y7}A|
2T} FARE 29 JF4 TS FASH 9l
F4% HAE l‘?—‘ﬁ‘jr o]l gt A 53l 2,000ml/pot2]

159l

rob
N ool

T AHEE 9 2% 2404 EGTE A
=A %Z]E]Cﬂ B &89 st 5 A5 HE Al
& & Ao (Kozlowski, 1997), 400ml/pot] % 8¥
olF 7] F AHFE7t AstEHA EFFRE FH0E
At AxR AEHAVL dF2 vIHS ALE AAZH.
7tE2E ol 3HF JA] 4EA 31’%34 AR AEFE YE
HloH, 54 a/ b9 HE 9 & 5L TF 71EH
Lol 9] H|8(Total Chl / Car)2 ¥ & F=HA
&S Hol|x] LK Table 2).

Table 2. Changes in chlorophyll (Chl) and carotenoid (Car) contents of P. yedoensis under different water conditions

Chlorophyll content(mg-g-1) | chl
Treatment carotinoid Chla/b total ¢

a b atb / car
400ml/pot 22.8+0.2"™ 4.6+0.2™ 27.4+0.4™ 5.5+0.1™ 5.0+0.2"™ 5.0+0.1™

May 1,000ml/pot 22.910.4 4.7+0.4 27.520.6 5.5+0.1 4.9+0.4 5.00.1
2,000ml/pot 22.8+0.7 4.6£0.5 27.4+1.0 5.5£0.2 5.0£0.5 5.0£0.2
400ml/pot 21.9+4.7™ 6.2+1.4™ 28.1£6.1™ 5.7£1.0™ 3.5+0.1° 4.9+0.2™

June 1,000ml/pot 21.415.1 5.5+1.7 26.916.8 5.5+1.0 3.9+0.3° 4.810.4
2,000ml/pot 17.9+2.4 4.610.6 22.5+3.0 4.7+0.4 3.9+0.2° 4.8+0.2
400ml/pot 24.1£2.8° 6.1+0.8° 30.1£3.6° 6.3+0.7° 4.0£0.1"™ 4.7+0.1°
July 1,000ml/pot 20.9+3.3° 5.210.8" 26.0+4.1° 5.5+0.7° 4.0£0.1 4.7+0.1%*
2,000ml/pot 17.0+0.8° 4.1+0.2° 21.1+1.0° 4.6+0.2° 4.1£0.1 4.6+0.1°
400ml/pot 22.3+2.2° 5.9+0.6® 28.142.7%* 6.0+0.5° 3.8+0.3™ 4.7+0.2%*

Aug 1,000ml/pot 23.8£3.9° 6.7+1.3° 30.545.2° 6.2+0.8° 3.6£0.1 4.9+0.2°
2,000ml/pot 18.1+2.2° 5.2+0.4° 23.312.6° 5.1£0.4° 3.56£0.2 4.5+0.2°
400ml/pot 12.241.6° 3.0+0.5™ 15.242.0° 3.60.4° 4.1+0.3° 4.2+0.1°

Sep 1,000ml/pot 16.4+2.5° 3.840.5 20.2+3.0° 4.4+0.5° 4.3+0.1%* 4.6+0.1°
2,000ml/pot 16.0£2.3° 3.7+0.7 19.742.9° 4.2+0.6® 4.4+0.2° 4.6+0.1°

Mean with the same letter in each column indicates not statistically different (o € 0.05) by Duncan's multiple range test (n=5). ns: non-significance.
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