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Effect of Tyvex Mulching and Trickle Irrigation on Fruit Quality in Satsuma

Mandarin (Citrus unshiu Mark.)

Sang-Heon Hanl*, Hoon Kangl, and Chi-Won Chae®

"College of Applied Life Sciences, Jeju National University, Jeju 690-750, Korea

“Citrus Research Station, National Institute of Horticultural & Herbal Science, Rural Development Administration, Seogwipo 699-803, Korea

Abstract: This study was conducted to investigated effects of water relation of mulching and trickle irrigation on the external and
internal fruit quality in Satsuma mandarin grafted on trifoliate orange rootstock in a orchard assigned to randomly three groups;
whole period of Tyvex mulching (TM), Tyvex mulching with trickle irrigation once a week from October 22 to harvesting season
(WM) and non-mulching treatment (NM). The average soil moisture content in the TM was lower than the WM during the time
of trickle irrigation from Oct. 21 to Nov. 28. The leaf water potential was at the level of Wmax of -1.5 to -2.5 MPa during whole
period of Tyvex mulching treatment but gradually increased at the point of supplement of water. The water and osmotic potential
in juice vesicle was decreased by drought but increased again in response to the supply of water in WM. The total soluble solids
(TSS) in fruit juice was increased by drought stress, but diminished in response to supply of water after drought. The content
of titratible acidity was increased by drought stress but gradually decreased due to supplement of water after drought, reached
it at the level of 1%. It was suggested that the accumulation of the total soluble solids compensates the degree of active osmoregulation
and the decrease in content of acidity accounts for the fast respiration and water uptake resulted of the water after drought.
Additional key words: acidity, dry weight of flesh, osmotic potential, respiration rate of fruit, total soluble solid, turgor pressure, water

potential

*Corresponding author: sangheon@jejunu.ac.kr

W gt ozt Back et al,, 1992). 1, 7-9-2he
3 8 A olg EoF WAL o) BEolA P
Z(Kasperbauer et al., 2001), 21 ZZ](Choi et al., 2009)
T @It ofn] AFH WA et Ao AIHon
851 FAlolth SIAE g7izke] WA o ola) 43t
AxAEY LS B (e e GErt 27 Srhe
AbleEE Sl Z7bElo] 2% WANIE WEE Thlo] 1
(Hyun et al,, 1993)8 u7} Ic}. of2] o2 24 %t}
ZE(Tyvek Dupont, USA)S Zjojdd Y= =2 0.1-1.0 1]
=2 2719 vk o] glo] B 4ol 9l

o oN o

O —
AR

% Received 2 April 2013; Revised 7 October 2013; Accepted 7 November 2013.

(© 2014 Korean Society for Horticultural Science



re
oz

o AR 44 2w glone audoR Eokd A
AR 4 Sk elA glek 2l 4717k R whe
42 9l25(wagaki, 1997)717] e 3 Wk ohjet
THE o] ARFEE $7HI7)E gl AnE Ako] W
Gt e TS AL SleAE BR717E Feke] s
AT D Z7HAl B ZHE ASE sk gl A

o,
)
o)
o
H
=)
ot
['9,L' ¢
ja)
o,
52
o,
H—A
i
1,
kl

A2t X2 L

2 A HL otgby oA Edel 55 oF 10 Aol
G7H AL 2.0 x 1.5m A A = A A el ko
A 1AF ZPEE 2.0 x 3.0mE A E 35EA FHRAY S
o]-g-3l 2008 8¢ ol thyd BEO R FESIGT) thy
A 55 1Es] Aol gzt 25:10] HES Hukg
glom FHAAH] TR 102 dZF A, ik 3 Ze]d
H| 25 28, 403} 28kgo] 3+ AlH|E Fch o] EQkRe
ofghgol &dh= SMITE EQFo R Apzbo] wol HAs}Y]
Aol A2 o] Yloh WAL B £07 Y=o 9]
7HA GEE AE AZAFE dfUFE Ao FAF aelE
o] S AlFTE AlE A2l F3]E(Non-mulching,
NM), th&-2d & 1]E(Tyvec-mulching, TM) ¥ t}z-2 1=
A AT AEE AR ATy Watering plus mulching,
WM)O 2 Uiroja] AJES 33t

i

EQUpE slak =X

AT 242 27 13mm F4] T8 S5 vt
A8 FriAof| =0l e o9l vt HA] s
A5 S E2E oF 100% A5 Aol 300-500kPal)
TUE FAAA B oF 36L9] oFo] HEE akik H&
P

]

rl’

o

&, Axe 19
2490 12417k EF oF 25mm-10a”, 2747} 28] 7Fz¢

10417+ kel oF 21mm-10a" 2 FFct
BoprRE 245 Sla) AT e &
oF =1 SFaFAl A](Soil moisture sensor, HA-MO05, Decagon,
USA)E th5-d 25 1E3517| Ao =3h=d oF 25em B¢
Zlolo| &8l EYo R 2+ AeER gstof midgick
ESETES IAZE 1A 02 99 19UHE 114 307}

o
Al SA4E 715

W5

0| +EHHIEN} NHAo| SERE £

7] Y3l EH35] 1¢kE 8]YE 2] chambero]| 1AL
A5 AFHER A48 $of 3 CO, 7h 1,000ppmE:
2] U A] gas analyzer(CI-840, LI-COB, USA)<] =4
QPYEIRLS T Zhol FE COp TIA%ER] 1000< M 2k
ChA] TR FoF0 2 o a] I 100 A CO,
2 mg T9E YERth deRzdds s £4
e Az Woll HE 9712 9le A3l pressure
chamber(PMS, USA)of| ZZHA| 7|21 FAHofl A 4=ollo] &8}
& W72 AartaR GEAIR] e R 4Pk

B oo o N o of

Ao +E2AE] SH

ale) Aol et EEAHE o) E3E o] B
o 2po] sl s 2EiRt $ofl 2pE0] ARRS psychrometer
sample chamber(C-52, Wescor, USA)o]| AZFA|7]31 247
o)A} W& A]7|3 = microvolt meter(HR-33T, Wescor,
USA)R 5%3€ 3100 248 microvolt 36& AeTHglel
MPaZ YeY7] ¢l Z+ psychrometer sample chamber]
Nacl -g-}of thgk MPa £t} microvolt grofl thet A
Alog 24e Yot FREEEE SHo] B ARl digt
274517] 919 AL 20°C YA o

MRS 15
al

3’5271 & T}A] 1 psychrometer sample chambero]]
Y71 Lo =3 microvolt meter=2 =73}l

A A AR gt

SR AEIFES 2P ) HASE



O 1
T

bl
0>
10

94 30Y, <7190 104 309 ¢ —,—§]—7]°] 119J 300101]
43lof] AA A2ER 31Tl HapE A F 99E A
FHole] txd =24 F=A|(Digital refractometer, PR-101,
ATAGO, USA) ¥ <=4 0.IN NaOH 53} 27| 23
SAR. B9 BFEARE vl EAR oxkel oA 8
9 1R 1Y 304714 3 & 7HHos AR

SHEA

EAEAE 2 J3;M] SAS package(statistical analysis
system, version 9.1, SAS Institute Inc., USA)E ©]-8-35}¢]
ANOVA(analysis of variance) 412 AA|5E o 2} A ]
k] #-9]4dZ Duncan®] thg AP LO= 5% Fof4ol

A A3
A3 ¥ vE

ThAlH|cHe) st

WA Aelof o5 Azl B4 HIThS oI5t (Table
. 34 59 2 9IS A2 WY AR A AE
3 NMToke] THA B]g) 2ol 2 & 47h glglont ol
o 27} AWHo] Wk ol WHTA T WM;L
£ oE 3 S Holi= Whrlo] NMTE AR ulY
2 Ho] 1 X tha Wolgou BAX FYHS G

Kor. J. Hort. Sci. Technol. 32(1), February 2014

th HAAE & gF do] 2 99 30U7kA] A H]gl=
A% ST oIl RE AN Sulepils. Az

F VST WMT W A B F 8do] Aut A9l 10Y
509 0} 3441 Ml 2 XS] HEAA 55 2
Al 119 308l Bae] 37 W F4 =71 FojEa
NMF} 2o Bajshe o $4 420 =gt
Eof AxAo] ofgh U WS AN B vtk

A U ' 2EY A P F7EE 2A|(Chae et al., 2007;
Huang et al., 2000; Hyun et al., 1993; Mukai et al., 1996)%]
U, Az A F 48 B A SEEn] o b)) Slo]
o|F o] A th= X i1(Maotani and Machida, 1980)2} & <3¢
LT AnE dgith @eumudo] -0 ofsle] g

WOl AVt SHAENAS W G AT HHE:
Y AP NMT A= A go] e Eofo 99 Fof
-0.84MPax} 109 0| -1.98MPaz o}F Y& Zhe Ubely
Tk 7 43 NMT R oRhe] SHAEYAS WE A
o geken] Aeigie] AHThel Zol7t GigE Ao

2 Azto] =tk

11

zsHA HefE TM?LQ} WM 8 3040
861} 9.02°Brix, NM-L+= 8.96°Brix & | &|7to] &
2 ol SAAOR FIAR G, 9 £ 9840
Eopo] AR A | SEEEEI Ho] wobd Fzk
EA MM} WT9] == ©F 10.5°Brix ©JAto &
4°Brix o] S7He REH, NM-= A3 2AF A1
Zpo]7F QIRAek o] % 600l At 10 30 B 54
A3, TMF7F Y+ 11°Brix®2 7V =931 1 thgo =g
WM 10.58°Brixo]n] 7} oe7} Ur% B3 1021
°Brix¢] NM-3iek. A2] & 90 A 2F

304 NM-= B4 9.98°Brix 2 109K W

ﬂlE ot o>"

el
Bt
s

31O
AN
5_/\}0

ko o}

Table 1. Effect of non-mulching (NM), Tyvec-mulching (TM) and watering plus mulching (WM) treatments on fruit growth during
the fruit enlargement season of Satsuma mandarin ‘Miyagawa’.

Fruit length (mm)

Fruit diameter (mm)

Treatments

Aug. 30 Sep. 30 Oct. 30 Nov. 30 Aug. 30 Sep. 30 Oct. 30 Nov. 30
NM 46.00 65.47 67.84 67.39 43.86 55.51 56.64 55.99
™ 45.44 64.79 68.98 69.21 42.95 54.71 55.85 55.76
WM 44.98 63.21 66.37 67.17 43.51 53.47 54.61 55.78
Significance” n.s n.s n.s n.s n.s n.s n.s n.s

"Analysis of variance (ANOVA); n.s, no significance.
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2. Effect of non-mulching (NM), Tyvec-mulching (TM) and watering plus mulching (WM) treatments on fruit quality during

the fruit enlargement season on of Satsuma mandarin ‘Miyagawa’.

Treatments TSS (°Brix) Acidity (%) TSS-acidity ratio

Aug. 30 Sep. 30 Oct. 30 Nov. 30 Aug. 30 Sep. 30 Oct. 30 Nov. 30 Aug. 30 Sep. 30 Oct. 30 Nov. 30
NM 896a 915b° 1021 ¢ 995c¢ 398a 154b 149b 112b 225a 594a 685b 888b
™ 886 a 10.75a 11.15a 11.10a 400a 310a 199a 137a 221a 346b 560c 810c
WM 9.02 a 1065 a 1058 b 1045b 404a 320a 150b 1.01b 223a 332b 7.05a 1034 a

“Each value is the mean obtained from nine replicates and columns with the same letter are not significantly difference by

Duncan’s multiple range test at p < 0.05 (n = 9).
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Fig. 1. Change of daily soil moisture in nonmulching (NM), Tyvecmulching (TM) and watering plus mulching (WM) treatments
in September (A), October (B), and November (C) during the fruit enlargement season of Satsuma mandarin ‘Miyagawa’.
|, point day of trickle irrigation in the watering plus mulching.
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Table 3. Effect of non-mulching (NM), Tyvec-mulching (TM) and watering plus mulching (WM) treatments on water state of
the fruit tissues during the fruit enlargement season of Satsuma mandarin ‘Miyagawa’.

Water potential (MPa)

Osmotic potential (MPa)

Turgor pressure (MPa)

Sep. 30 Oct. 30 Nov. 30 Aug. 30 Sep. 30 Oct. 30 Nov. 30

Treatments

Aug. 30 Sep. 30 Oct. 30 Nov. 30 Aug. 30
NM -031a -065b° -091b -072b -042 a
™ -036 a -096a -132a -116c -045a
WM -036 a -095a -090b -044 a -048 a

-0.78 a -096 a -081Db 010 a 010a 0.06a 007 a
-1.02 b -1.36 ¢ -1.23 ¢ 009a 008a 005a 0.06a
-1.04 b -1.02 b -0.50 a 009a 008a 003b 0.05a

“Each value is the mean obtained from nine replicates and columns with the same letter are not significantly difference by

Duncan’s multiple range test at p < 0.05 (n = 9).
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Table 4. Effect of non-mulching (NM), Tyvec-mulching (TM)
and watering plus mulching (WM) treatments on leaf water
potential during the fruit enlargement season of Satsuma
mandarin ‘Miyagawa’.

Water potential (MPa)

Treatments

Aug. 30  Sep. 30 Oct. 30  Nov. 30
NM -0.27 a* -0.84 a -1.98 a -215 b
™ -044 b -1.09 b -2.27 c -210 b
WM -048 b -1.10 b -210 b -1.67 a

“Each value is the mean obtained from nine replicates and
columns with the same letter are not significantly difference
by Duncan’s multiple range test at p < 0.05 (n = 9).
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Table 5. Effect of non-mulching (NM), Tyvec-mulching (TM) and watering plus mulching (WM) treatments on the fruit respiration
rate, dry weight and water content of fresh during the fruit enlargement season of Satsuma mandarin ‘Miyagawa’.

Respiration rate Dry weight Water content
Treatments CO; (mg FW-100 g'-s™) (8 (8
Aug. 30 Sep. 30 Oct. 30 Nov. 30 Sep. 30 Oct. 30 Nov. 30 Sep. 30 Oct. 30 Nov. 30
NM 1720 a 1515b 220 ¢ 250 a 8.75 a 997 b 947 a 7465 a 7028Db 6874 b
™ 1745 a 1736 a 350D 253 a 850 a 1028 a 9.58 a 7481 a 69.57 ¢ 6853 b
WM 1738 a 1724 a 520 a 252 a 8.49 a 953 c 948 a 7438 a 7117 a 7044 a

“Each value is the mean obtained from nine replicates and columns with the same letter are not significantly difference by

Duncan’s multiple range test at p < 0.05 (n = 9).
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