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Abstract. This study was conducted to determine the optimal irrigation starting point by analyzing tree growth,
physiological responses, fruit quality, and productivity in peach orchards. Seven-year-old ‘Kawanakajima Hakuto’
peach trees were used in an experimental field (35°49'30.4"N, 127°01'33.2"E) located within the National Institute of
Horticultural and Herbal Science located in Wanju-gun, Jeollabuk-do. The irrigation starting point was set with four
levels of =20, —40, —60, and —80 kPa from June to September 2022. While there were no significant differences in
increase of trunk cross-section area and leaf area among treatments, shoot length and diameter decreased in the —80
kPa and —20 kPa treatments. The photosynthetic rate measured in August was highest for —60 kPa (17.7 pmol-m>s™),
followed by —40 kPa (15.6 pmol-m™-s™), =20 kPa (14.5 pmol-m™-s) and —80 kPa (14.0 pmol-m?>s™"). SPAD value
measured in May and August was lower in the —80 kPa and —20 kPa treatments than in the —60 kPa and —40 kPa
treatments. The harvest date reached three days earlier in the —20 kPa treatment compared to other treatments. The
fruit weight was highest in the —60 kPa (379.1 g), followed by —40 kPa (344.0 g), —80 kPa (321.0 g) and —20 kPa
(274.9 g). Firmness was the lowest in the —20 kPa treatment. The soluble solid content was highest in the —60 kPa
treatment (13.3°Bx).The ratio of marketable fruits was highest in the —60 kPa treatment (50.7%) and lowest in the —80
kPa treatment (23.4%). In conclusion, we suggest that setting the irrigation starting point at —60 kPa could improve the
fruit quality and yield in peach orchards.
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Fig. 1. (A) A automatic irrigation system and (B) rain shelter to control different soil water conditions in peach orchards.
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Fig. 2. Changes in daily average, maximum and minimum air
temperature and precipitation at National Institute of Horticultural
and Herbal Science (35°49'30.4"N, 127°01'33.2"E) during the
experimental period in 2022.
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Table 1. Comparison of amount and frequency of irrigation under
different irrigation starting point during the experimental period in
2022.

O]E._Q_z:s_

Treatment Amount of irrigation Irrigation frequency
(kPa) Ly (times)

-20 13,933 (100y 14

-40 9,489 (68) 21

—-60 9,480 (68) 11

-80 8,089 (58) 13

“Mean the sum (L) of irrigation amount of each treatment from June
10 to Agust 31.

YMean the ratio (%) of irrigation amount of each treatment compared
to the control.
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Fig. 4. Changes in daily soil water potential under different irrigation
starting point during the experimental period in 2022.

Table 2. Characteristics of the tree growth under different irrigation starting point in peach ‘Kawanakajima Hakuto’.

Treatment Increaseof TCA” Leaf area Shoot length Shoot diameter
(kPa) (cn) (cm/ea) (m) (mm)

-20 264 + 6.9 a* 365+23a 0.82 £ 029 b 58+22c¢
—40 296 + 124 a 409 +27 a 1.03 + 027 a 71+230b
-60 267 + 170 a 393+54a 1.03 + 0.30 a 80+29a
-80 89+ 128 a 360+ 21a 0.76 £ 025 b 49+ 1.7d

“Mean the value obtained by subtracting the trunk cross-section area measured in October and June.

YAverage + standard deviation (n = 3).

*Mean separation within columns by Duncan’s multiple range test at p < 0.05.

478

Journal of Bio-Environment Control, Vol. 32, No. 4, 2023



= A whE Feoh AT A F 9 ALY et

oN

st g 7H 27] 4ot 8l ksl 2t g ofoldl 2t
o ZAygh

o

3. =X Mz 43

= AR o] W2 A A ] WSS A8 flske] g
g Ao E S APIE FFAEE VITRAEE, SARE
SPADE A5 tHFig. 5). 79714 B3 E-&—60kPa, —
40kPa A 2] 77} -80kPa, —20kPa #|&] - H T} =0 3RS W
gom, 8¢o] BFAHYEL —60kPa(17.7umol-m™>s™), —40
kPa(15.6umol-m™-s™"), —20kPa(14.5umol-m?s™"), —~80kPa
(14.0pmol'm™-s™) =0 & =QIti(Fig. 5A). 7| 32X ==}
FARES I E B2 HFCE —60kPaA] 2l oA =
Ao FAA F-o)2k= YU hFig. 5B, 5C). 2Ha-2 74 x3t
EoF oA -7 AEFAE HEO T V]33 ol SAE 2}
B8O QIR S-S =T Anjum 5, 2011). 3l gt
7ol A= e ka2 W B AR AlEA YR 4
= AEHA F7Ie) Q1o " AAFe R T]Fo] HdjET
(Pezeshki®?} DeLaune, 2012). o|2{§t & AEH| A 217 0

25

A
S

Ei)

A9 715 HiHf= 71 e AR E Al A FAE Ask=
o]oJ Xt Guerfel 5, 2009). £ &I =Lo]| 4] = —80kpa, —20kPa
Aol o) Ao} i) 8 AEd AR QI5te] 713 A}
HRAsto] FeHdE Aokl ek vid A o= dekErh
A8 2719 59 27909} 48 o] 01 89 20%0e] 2
SPAD Z+-2-—60kPa, —40kPa %]2] -3 T} —80kPa, —20kPa
A 2] ol A Wokth(Fig. 5D). 1% Hi= 5t 22 A5
BT B 2o A A=) FE4 Ao AsE A, A
e FE40] w2 ko] AEti(Khaleghi 5, 2012;
Zhang =, 2023). & AATLo| 4] ~80kPa, ~20kPa X 2] 7-0]

i 2B 0] oo GE4 ol th: Akt A& Bl

S8kl ~20kPa %) 77} 89 5= thE X el ula
3fod 3% Wk 7] RSk Table 3). o] efat A 723
Eof 48 BTk SRS B 04 Bgol gt
717k Wkl gl Aol Ax|gcLarson 5, 1988). 75

(A) —&— -20kPa —&— -60kPa

-80kPa

O -40kPa -

[
<

o

Pn (umolms™")

10 1

o
gs (molm™s™)

© T

E (mmolm ™)

(D)

SPAD

5.27. 6.27. 7.27. 8.29.

Date (M.DD.)
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Fig. 6. Comparison of the color of (A) fruit suture and (B) side under different irrigation starting point in peach ‘Kawanakajima Hakuto’.

Table 3. Comparison of harvest dates, fruit weight, length and width under different irrigation starting point in peach ‘Kawanakajima Hakuto’.

Treatment Harvest date Fruit weight Fruit length Fruit width
(kPa) ©® (mm) (mm)

-20 8.5. 2749 +164° & 759 £ 28 ¢ 848 £ 48 ¢
—-40 8.8. 344.0 = 484 b 803 +41Db 894 +440b
—-60 8.8. 379.1 =440 a 828 +37a 29+41a
-80 8.8. 321.0 £ 214 ¢ 790+ 23Db 874 +250b

“Average + standard deviation (n = 30).

YMean separation within columns by Duncan’s multiple range test at p < 0.05.

Table 4. Comparison of firmness, soluble solids, acidity and fruit skin color under different irrigation starting point in peach ‘Kawanakajima Hakuto’.

Treatment Firmness Soluble solids

Acidity

(kP2) ™) *Bx) %) L i v

-20 383 £10.6 b 126 £ 08 b 0.241 + 0.041 b 553+ 60Db 169 £ 7.1 a 170 £ 24 ¢
—40 432 £ 57 a 128 £10Db 0.263 + 0.047 ab 586 £56 a 10.1 £ 6.7 be 19.6 £ 2.7 ab
—-60 399 + 94 ab 133+ 1.1a 0.271 + 0.046 a 60.8 £+ 44 a 88+ 6.1 ¢ 199 £ 23 a
—-80 409 + 6.1 ab 129 + 0.7 ab 0.249 + 0.040 ab 58.1 £59 ab 131 +£70Db 184 £25Db

“Average + standard deviation (n = 30).

YMean separation within columns by Duncan’s multiple range test at p < 0.05.
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Table 5. Comparison of water use efficiency and irrigation water use
efficiency under different irrigation starting point during the
experimental period in 2022.

Treatment ~ Water use efficiency Irrigation water use efficiency
(kPa) (kg/m’) (kg/m’)

-20 1.32 423
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—-60 9.19 9.19
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