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Effect of Shading on Japanese Apricot Fruit Yield and Quality
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ABSTRACT

Light is an important component among which plays a crucial role in determining the
production and quality of fruit trees. Since the disturbance of light directly leads to reduced
photosynthetic efficiency, their damage can be increased especially in fruit trees such as
Japanese apricots with a short growing time. In this study, we investigated how the effects
of shading condition can affect the production and quality of Japanese apricots according
to increased damages by light disturbance in the main orchard complex. The average
photosynthetically active radiation (PAR) level in Japanese apricots was rapidly dropped as
the shading time was increased compared to the control (304 /. ml/m’/s) and the PAR level
decreased to 142 xmol/m/s after shaded for eight hours. The maximum photosynthetic
efficiency, with a PAR value of 900 to 1,000 xmol/m/s, corresponds to the time period
without shading and the time period with 2 hours of shading, and these times range from
11 a.m. to 3 p.m. And the time period for shading for 4 hours was from 1:00 p.m. to 2:00
p.m., and under conditions of shading for 6 and 8 hours, the effect was a low amount of
light. There was no difference in the weight of Japanese apricots during 2 hours shading
time, however, it was significantly reduced as shading time were increased. The difference
of the acid content and L/D ratio was not significant on shading time, but the SSC was
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Revised Dec. 262023 decreased as times going on. In conclusion, our results indicate that the shading for more

Accept Dec. 26.2023 than 2 hours make negative effects to decrease the weight and SSC and the yield and
affects directly to drop in fruit quality.
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AN 2 T, BT Rolaof &6t= FpRA F2 Far, T, A
H Sol| A Auf=al Atk (Gae et al., 2004). SH=o|A] uf
w4l (Prunus mume Siebold et Zucc.)2 Zwu|x}, Huk Ao QEARE 7]Holu} AshEek sjAo] &7} 9lo] wl
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7t o] &EElon, o= ARt &, WdE 7
3t 59 ARAEC R a7 Z7F5kA ek (Kim et al.,
2014; Tsuji et al., 2011). o]&3t o] -2 =iz} wjAl
e a2 20079 4,418hacllAl 20154 12,082ha7tA]
A F7HE T o]F TASFF O 20229 6,3927ha® Tt
Al &7} ZAl0] ATk (MAFRA, 2022). ESE, mjAlo] Aujj7]
7+0] 90~100¥ Hr= Fol A I AAFHHA 7
A Bsh= &717F WobA AL /It (RAD, 2001).

oA o] b= A3t Algt w2l BiE B 4 QlojA] B
B2 A&E7] Ao st} &, &, &, 555, Fot
A 59 7HE YRE o]&H R BoS s Bio] §l
I 9 HAG FHd BAES Eole Zo] Auf #olt
(Jeong et al., 2009). @A F-2jttetoll A Auf=] L Q= of
i £33 ENA SA4EUAY (Yamaguchi et al.,
2002), AHE oz FHAFH et EEeF 4ol HE]
A=A g2 Aol FToe FHolAE WSS
B3 W AolHA dtE ko] B F5E50] |45
3! A}t (Jeong et al., 2009; Kim et al., 2014).

ToflA Bakga FES 2ste 24 5 7P 8
o AL Folth. B2 FF/gAEol Al g aRler
AlEA 9] Aol 71 & T 71AH BE e A
AArE AeliAe A 713 Fdol 30keal/cm27F E

851, Fgko] £2 3to] 3~48 ¢ =t} (Cain, 1971).
AukA 0 &2 G| 20% PR W= 3 YR e
B BEo] oA, vief wHAo] sk 9o ol
100%014 #4e] 2717k 1000]2kH W o] 39%A
= Z717F 8022 Eol=r} (Kim et al., 2003). ESH &
FFY Hats do AFFAY AiGE FolA Ao FA
= SFeHAARE A7]= HolAl= 5 A W 713e] 225t
A HATA = GRS vt BHE sIE o2 23 &
FZ 29 gAdo] oFstal 13} AFEAE A USkR] 13t A4
gloj FEZ 39 FA% gftt (Oh et al., 1997). o]&gt
Z 2|54 Zjolof 95l Fgo] AL ;LR A 2F 0]
A= o] B G40l FstEw FRAGol SR =] Az
9] Aol oAt (Kim et al., 1990).

B2 5717 ot &l WA o) PakdE wol= A

o BEQl WA B3] FEol Wzshe FEo] A
A

LEHFL dAs] Asid ACRE YL, olof & A4
oAz A B FARA] Eo7ke WHER, W 5
9] FxEo| 9t H x| Hafrt F7Hetol| wet v
Ao A 2pgA|zo] AT FAO WA= IS AL

34 aystect.

Fig. 1. Artificial Shading Treatment in Japanese apricot
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Table 1. Comparison of climate according to shaded hour in japanese apricot
Shaded Hour PAR Average Temperature Humidity
(h) (umol/m?/s) () (%)
0 304 16.8 63.2
2 258 16.6 62.5
4 206 16.4 61.9
6 175 16.6 65.1
8 142 16.9 62.1

8Rz+d H FEEN

ARGl WE 71GARE FRSHIA 73S
WatchDog 2550 (Spectrum Technologies, Inc. USA)
S AFFEE At 2k, §%, FHY F3TA
(Photosynthetically Active Radiation, PAR) &AFS
SAstleh. B F42 A%7] (6¥ 209) gsto] A
sttt 752 #AxA& (KERN PBS/PBJ 6200-2M,
Kern & Sohn, Germany)& &7335}%11, tAg A mA
£ o|8slo] 247 AL =Hsto] AHASE v|LZ A
Aetgon, g FHGEA (ATAGO Palette PR-32
@), A= A=A (TitroLine 5000, SI Analytics,
Germany)Z ©]-&3to] &35t

EARA-L SAS Enterprise Guide 7.1 (SAS Institute
Inc., Cary, NC, USA)E ol-&3sto] £ARE A7 Azt o5
A= &5 A 1+ FoldS £4], Bl

350

UH’?-_] A E5Y 4 Ed F 377 5 (201949 2

H~69) ARG AP 71448 S vl B9 (Table 1),
ARGA| ol THE Ht2 ket Hh= T Aol 7 YSITh

SRR, Bt A 8341 (Photosynthetically
Active Radiation, PAR) ZARFL T4 27104 304 m/
m/sE RAFE| Lo XA |Rto] F7Hete] wet $45] 7
Asto] 8AIZE ARG A E ol A= 142/ /s2 YEF T
o|elzo] mjHofA] ZFAI7HT PAR RAFFS =2 59 A
s Holm, 2A17F A2 FA 2] H|s| PAR ARGl
24% A5, 4AI7F g2 48%, 6AIZF 8AIRE ARG
247y 72% 1831 96%7F A EE AS & 5 AU (Fig.
2). PAR ZAFFY] Zae= B 580l 7MY & dF2 &+
of A fehgo e AFH A FFS HAH (Jung, 2002),
Z2]9] Adsta ¥ Aol oFslE= le] Erth (Kim et
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Fig. 2. Correlation between photosynthetically active radiation reduction and shaded

hour in japanese apricot

86



JPAF

1200
ot | __ e oh
1000 —| 2 Y ® 2h
P A
— & —- 6h
— 800 — E! — m - 8h
£ » A
= 600 — R R
= / ’ \Qii:-‘.
o g © -—-. kN
400
/ ,.’ h o \
200 o 5 \
/8; \‘
04 =8 oew
4 6 8 10 12 14 16 18 20 22

Time of the day (h)

Fig. 3. Comparison of photosynthetically active radiation according to shaded
hour on time of the day in japanese apricot

.. 1990). EZH, 3 Y59 Fgo] 17% oJstE HopA|
7H9}°ﬂ 2 AFS F1, RE Ao gy 1 2ojo] A
3= AAA It A2} (Auchter et al., 1920)=2 &
o] o Aof| A 8A|7F A} A AJAREF 7HABE oy g} o]
o SfokEdtole & FFE A AR o FHE.

EJE, APFAIZtol| WE o 5 AIZFE PAR AR W
3+ Hlws BH(Fig. 3), FALE 242 A% A=
A9] Blggt £29] FFo] FAEIL) o]F A 11A]~
2% 3A7HA] 5A17F BF2 PAR FAFEFO] 900~1,0000ml
/mt/s& dol B Aol 7P =2 ARte R YERT

Table 2. Comparison of Fruit Characteristics According to Shaded Hour in Japanese apricot

Shaded Hour Weight L/D ratio SSC Titratable acidity
(h) (g/fruit) (°Brix) (%)
0 16.8 @’ 1.07a 14.0a 24a
16.3a 1.07 a 13.2 ab 22a
4 125D 1.10a 13.6 ab 24a
6 11.9b 1.09a 12.9b 2b5a
8 10.1¢ 1.09a 11.9c 24 a

*Mean separation within each column by the Ducan’s multiple range test at P = 0.05.

SHARE, 4AIZF A% AT OF 14247 2412
S HIY TRo] L 900um/ni/s oY) EAlgo

)

24591, 6A7F LT} A7 Lo A L Bl 2 ke
ZA}EFO 7 34 §-80] 25| oA & 2= 91t}
ARGA] e ] ot ¥ 3 E4g 2ARE F3t
(Table 2), T2 x}A]7to] Aol ol wat 9.0J5t 2220
2 7459 2agEl= A7ko] 2R 1WA = BA gLt Af

ol7k IFLOLE, 4417k ol 6A17E g el P FH 7o)
ul8) 26~20%7F FHASOH, 8417 A AT 40%
At ol H59 At Agel Bl

Has

3 o] A, wldishA] Z37] mieel Yehvhe
AR Jlrcéxl L 2pgAl ko] wht 5-0)8t 2ho] 7}
Ao}, T Frl W&y} uprA 2 XgAlTte] &
7¥gte] whet RolsiAl AAasltt. ARgATte] e G
B Tlo]| H]s) 247k o= 8-0J5t 20 7 7hasty
11, 6A|ZF 0]Ar9] Ao A= @ A5 xjo]E H YTk o]#sh
AIH= A5 o I S, 2N Ji, slolEst A
A+A} (Palmer, 1999)9F AX|stGTt. THAl o]
o oJst sk zRe-Hut oflat I A E B

=)

L=

fu

-

il

i

-

Sth=

o]
I

¢

1__
1_



2PN - 453 - dE - dE - 23Y
20
15,5
18
) y=-178x+18.86 v =-0.45x + 14.47 14.5
w 16 R?=0.9361 R?=0.7947 -
B 1 135 %
e 125 £
2| == L T T N 50
= A
10 115
8 10.5
0 2 4 6 8 0 2 4 6 8
Shaded Hour (h) Shaded Hour (h)
Fig. 4. Correlation between fruit characteristics and shaded hour in japanese apricot
Wropof o™ (Jung, 2002), Troll Al FFaH& 7419 SHA| A= Ut A B A e ARl wE &
BAL o] 4TS ol LS gol W= nojel BAAS o3t Holt Yot L] P Ajzho] F7ktel ufet
5 15o] 31, g%rt w0 71 9] Hunter a #to] & Zastoict 22207 ujalo] 247t o]A9] Ag2 5
7}5ho] A AFEAlo] o}t (Han and Yoon, I FeE dojmgn o] "ATY BAFT AEE 7HA
2001). ol=igt A3E Bl mjAe] XpgATto] mHE T+ shebof] A4l FFZ wXITth
o £3F FaeT FE Hhse HAYS Bt}
(g 4 AnEs

ApH 0= tjAL 4A17F o iFe] xago] oJsf TH4le] Hl)
o TG o} g} Zhasil, 2417k ol4Fe] Aol o
49| Frert #AI3) 7a) AEA 717} st ol
& AT FF ol 711 Y ‘ﬂ_i QA% T Axgs) o9
AFA 712222 B8 S e Ao AlmHT

¢

o

ol A Pakdat FEE AAcks 21 F 7P 8%t
AL Folof. AF & = B
Hlo = w3} o] AJ&7]7to] Fh2 Trof 4
EUﬂ Uepdth & AtolA= HE o ZJ‘QFZM]

wsfofl ofgt wsfi7F S7kghol| whet v Ao A A2
bt o] v A= S RAHITE ZRFAIe] 7t
ool whet mj A o] Hat B R34 (PAR) RARFS £
A g (304umd/m/s)ell Blsl F4 ] frasto] 8A17E Ago]l
A= 142/ /& Ut o1 5 884 880 A
(PAR 900~1,000pmol/m2/s)21 Al 1_% FA 2ot g 2417F
2 SAIZHRA 11AI~2F 3A]), A AT 2A7HF
1AI~2A])0]9l oW, 6AIZE, BAIZE A2 o Y 2
o] AU, ARgAIZo] whE mi A 9] T2 A 24
7 A= ZFo)7F Il ou, ZRgAIzto] dojgof wet 172
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