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A HEOR B 2 5E

feafEHA ~ #EERfE - RN

TR B gtk E @RS R G EIE 8 ~ BiEE 8 - Bl kR
lithops@tydais.gov.tw

w OB

SRR B A Rodfe i i W AR BG-GB A T IR i 8 ~ BRVGSH S =S PR
IX A HH (Citrus. reticulate Blanco x C. sinensis Osbeck) IR B4 (5T » FR5T I EF M BAZI R 258
FHBRME » SAS /K S B R e HEE e - BRET BN SR B A4 o - RE TIEAERE
B~ #5 S R 2R GRS - EE R HIUREITRMEN IR - HRR R E L
REHEBEEEERZMEREE - 7 TIREEE/KE PR 20%-25%5/KmE - [k 28R
B » JRAREGEEE RGN - T TR B KR PR 10%-15%3K R - AEREEYNE IR
o 2R B BRISR RS A i e A HE AT 60 kg (ZBREE - A 10 H MR RUIRRE
FIRAR - BURKSHIZR S v HENL i T - ATRE S RRR -

BRSERA © AREE - 81 85 88 I EKE

HAUEME IR E A Roafe i W A B RERE - S8 % A B SR S BRAG IR ZER - 2]
SRR AEA - MBI ZLERE R E Bl % (Barry and Bower, 1997 ; Khadivi-Khub, 2015) »
SR LB AN IR E AR RS 2 MR » —ad R e R E R R SO BB T FTE S - IR
R AT - SR KB TT8A(Cronjé et al., 2013) » FF2ARGREAEE & B A RR > Horm
TR Ry i B AN AR BRI I 2 AR/ NRERIR - BRI © R P BRBER i
W o QRIS E AR R IRF 2R B2 52 T AN 82 B4 e ME AN I i 38 AE 2R (Garcia-Luis et al.,
2001) - BReGAERFESD » BREG SRS RIS B 2R B Ry i = AR iR it KR B 4 R~
PR 2R LB o T8 SR I3 AN S IR s B R JE S S R B AR R - IR T
sEAb By IR 2 30% LA _F{84:(Barry and Bower, 1997 Cronjé et al., 2013 ; Khadivi-Khub,
2015) « sPEARAIRIA AR % - IREER N B R BRI - HARRERBIZRK - HAT RS
Bk A ZER B2 Tii(Cronjé et al., 2013) AR E 2 IRIETE HAR B - T B 1 ZORE
P ARG e i 8 AR SR - HAP REAE R R NG 2 EE M SR I R B U P 2 - 2B - [l
REZWEA - ZURAEBR R EFRERIE M EAEZIR - A CAl e s i R 2
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MRFFE AR - PRES TR IR RO AL AHRATE - MRS FR /R B B e R HE T - )
TR BIZUEC SN I AREREST - SRATEDR O R B L % -

MR T &
— REMREBER LREHRE
(—) HEBRAE
ST TR A B TR © B - BHPHSE 7 R B MRS 3 RS - MR AR
ARIER AR 4 B 6188 2030 4F  RIRESRMef® [C. sunki (Hayata) hort ex. Tanaka] » 7%

10 HWIERE SR 100-130 cm FRZRFG R TR R 50 HRE - 10 HE 11 HPRRRS
I TR A AR -
(Z) LI|EEHBRAE

R EERAUE A& (20-40 cm) H3HEFT/34T » DL pH meter JI5E pH {E(+ : k=111
w/v) s DUEE L I E BB & (electrical conductivity » EC)(+ 17k =1:5 w/v); L1 Walkley-Black
EHE A Bk (Nelson and Sommers, 1982) » M #FH R HIEAEHE & &  LHERFE &
(Bray-1)fifitti +4% Bray-1 % - fHEGRE 0K - DUPOUEEHEREE + DLEIwRE —k
Rl TSR ZEEUER ~ $5 50 8% - FELURERS & B AR TR AP EEl & (Inductively coupled plasma

atomic emission spectrometer » ICP-AES)HI7E -

KN ERBHEAHER2EE
(—) M8

DL 3-4 ARSI R AR » BB A RS SRIERE(C. limonia Osbeck) » 4 2016 4£ 1 HFEFE
46 cm x 46 cm x 55 cm J74% DAV ER PTG SE I L4 ~ AL ~ B LR R
+-3 - R R R IR pH A 6.9 » EC{H 0.35dSm™ » AR &8 50.5 gke' » & 20
mg kg SR 218 mg kg ¢ §54 R 2,875 mg kg ¢ $ESR 396 mg kg -

(Z) kP EEIE

RN 5% 30 em P EE T EEETE /K 53 EHIZR (Onset S-SMB-MO005 » USA) » F4rEKR
REfE Ry 37.8% ¢ A 9 H LAJE KRS 2-3 HEEHURHIEY @ 73 Al 1 18 & 7K & (volumetric
water content * VWC) FEZE 30%(VWC 30%) » 20%-25%(VWC 20%-25%) %z 10%-15%(VWC
10%-15%)F 853587k » DI HiFZ R RIS R B0 - 22 11 H NIk - SEREETT 2 47 -
T B R E BRI - REBRER/KEAZLA - 2016 k5T EEIIAR VWC 30%BEHEEK 15
R » VWC 20%-25%m 7K 9 & » VWC 10%-15%EHEE K 5 % » $IFEE/K 6 & 5 2017 £
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VWC 30%EHHE K 19 R » VWC 20%-25%RBEEEK 12 28 » VWC 10%-15%E E K 7 2% »
HHREK O R - IRCEERRGET » 4 HE - FHEE 2K -
() HEX - EEBEXEREREFE

AR EPERT 1 B EVETR SRR E 2508 0E - 2016 FHRREEAN 31-42 {F -
2017 4% 43-57 fli] - FREEBHIGRTT 2 HIAEANR RIERFEL 12 A BA) - 1A 1 H NEEREL 20
FRERERENE | DIMERHERER - AFREA/N ) REH - REFEMRAENHE
TRYHE 5 B2 32 1 RAVET  BIERT S REEE A SRR3R | DIE B R
(R IERE 3 (Atago” PAL-1, Japan) il & Ay MEEIEY) 5 LL0.1 M NaOH {5 #E By 2 i
Tt 2 B (g 100 mL ™) Ry mT i e g -

EEHMIEEREHRAEMHER 2EE
(—) t#

DIARSGH TAERE 4-5 4 SA R AR - iR R BE SRS > TTRRIEE 4x4 m» 13 pH {H
51> EC{H0.12dSm” » B#ESE 13.0gke” » S E 13 mgkg” » $1& & 139 mg kg » §5
SR ST3mgkeg!  BEEE 152 mgkg' -

(Z) EEEHAEERTE

AR E PRI BB AARERT - AEAEPRA IR LR 1 m 2 - PIZE R RBREERY 60 cm i
B BEpRITBURE 20 ~ 40 K2 60 kg FEVEHEE(N-P,05-K,0= 1.7-2.1-1.5) » B - SFEIHEMIR
[EE - DURHE R R B0 - SHIRUNHET TRATZ SR [BIE - SEEHETT 2 4 SREMST R EREGET - 4
HA - FHEME 2 P PR 1Rk

(2) REERE
A 8 Hrh AR S0 (HRE - 9 H9IE 11 A M 1-2 HFERAER -

m R
— KAMEEHRRIFER LIBENHE

TS T R A R RS Ry 32.3% » H LR S B il A BRE
A » 43500 0.05 dS m™ K 39 mg kg $RE IR - §5 K EER Ry rhRE ¢ Hil B K C |
ISR Ry 22.1% 5 19.5% » +HERRIRE AR - JBIBERTE T3 - ARE S RRIE - 8
SR i R B i 5 #rif D b E SREZERFR Ry 15.1% 5z 11.6% » + R B -
5 e B R R E iR 5 BT F REZERSRRARTy 5.3%  HHHEHE - Bl
R BT ARE PR - 430k 20.0 gkg ~ 133 mg ke J 194 mg kg™ - S RAMRIEE 1) «
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& 1. fiptEX S HREE LIEME EARR
Table 1. Selected soil chemical properties and incidence of fruit splitting of 'Murcott' tangor
in Xinpu orchards.

HE ZURK EeinE  EBERE  HAHE  Bray-1f% Mehlich-1 $#  Mehlich-1 §5 Mehlich-1 $£
Orchards  Incidence of pH EC OM Bray-1 P Mehlich-1 K Mehlich-1 Ca Mehlich-1 Mg
fruit splitting. (1 : 1) (1:5)
(%) @sm') (gkg’) (mgkg)  (mgkg") (mg kg (mg kg™
Hrig A 323 5.7 0.05 16.5 39 77 693 118
Xinpu A
Hrifi B 22.1 3.7 0.20 13.5 128 67 281 50
Xinpu B
i C 19.5 34 0.23 9.5 93 116 274 68
Xinpu C
i D 15.1 6.5 0.18 13.5 129 123 3,122 142
Xinpu D
Hridi E 11.6 6.5 0.10 15.0 103 92 1,553 266
Xinpu E
Hrii F 53 43 0.18 20.0 133 194 556 73
Xinpu F

Fé?]@i{miuﬂé%lzé%jﬁ i ky 21.2% - H A EEEE « AR RS R RE T
AR » 531k 0.06 dSm™! ~ 9.0 g kg Jz 442 mg kg 5 BHPE B J C FEZURIIHIE 15.6% K
15.2% » 1-3rRg ~ 5 g e RARAE - HRErE B $F & SR BRVE R E A 5 BAPS D SREZ
SRR 11.9% » 1 78 R s BPU SR B P > s 0.31 dS m' - 5 Kot B R B PG S B o i
1 5 BHPY E e F SREZRRHRy 11.4% 5 9.7% » H 3G ~ % fﬂi ~ §5 MRS R
s AR RS RBAvE G B H s M R Bva SR E iR 43 40 g kg
392 mgkg! - $EERATRREGER2) -
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Table 2. Selected soil chemical properties and incidence of fruit splitting of 'Murcott' tangor

in Guanxi orchards.

EAZUE K

IR ZERUGE 252

HE ZURK EeinE  EBERE  HAHE  Bray-1f% Mehlich-1 $#  Mehlich-1 §5 Mehlich-1 $£
Orchards  Incidence of pH EC OM Bray-1 P Mehlich-1 K Mehlich-1 Ca Mehlich-1 Mg
fruit splitting. (1 : 1) (1:5)
(%) @sm') (gkg’) (mgkg)  (mgkg") (mg kg (mg kg™
B A 21.2 4.4 0.06 9.0 122 94 442 78
Guanxi A
FHPE B 15.6 4.9 0.16 10.5 118 89 518 67
Guanxi B
REPG C 15.2 3.8 0.10 21.5 147 125 619 93
Guanxi C
FArE D 11.9 3.8 0.31 17.0 134 129 439 63
Guanxi D
BHVE E 11.4 44 0.14 28.0 155 273 1,784 318
Guanxi E
FPE F 9.7 4.4 0.19 29.5 150 196 1,172 198
Guanxi F
Bl G 4.9 4.8 0.14 40.0 125 153 1,536 392
Guanxi G
S S E R ERISR =B S A REZ 24.3% » HAHEEE - 81 - PSS

B MR R PR - ZUR SRR bk C 5 ﬁiﬁ%tﬁﬁﬁ&ﬁﬁé
% > 5350k 168 mg kg bz 179 mgkg™' (% 3) °

% 3. BMHBEEAHREEIEHERARR

RERESMREP RS

Table 3. Selected soil chemical properties and incidence of fruit splitting of 'Murcott' tangor

in Qionglin orchards.

HE ZUER Mg  EEE HEYE  Bray-18f Mehlich-1 $f  Mehlich-1$5 Mehlich-1 §£

Orchards  Incidence of pH EC OM Bray-1 P Mehlich-1 K Mehlich-1 Ca Mehlich-1 Mg
fruit splitting. (1 :1) (1:5)
(%) @sm') (gkg) (mgkg)  (mgkg)  (mgkg')  (mgkg?)

=k A 243 43 0.06 20.0 117 77 343 70
Qionglin A
=k B 10.6 4.5 0.47 22.5 141 161 1,338 196
Qionglin B
EiRC 9.8 44 0.27 18.0 168 179 988 120
Qionglin C
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KD EEHRAMRRECEE

2016 FEABERRIATR SR BRFF R B AR - 9 A0S B AR SR2 FU )N - 10 APk
VWC 10%-15%a BEAER G i = Hota B - HARpR B 22 i 5 (B E B R -
P B R V2 B - T R B AABE R R FRF R BV IR - 10 H e AJ#R VWC 30%JR 2
SARVESCRENBRE B HARGEEE - 11 H iR B IR R B I bR - 2 ARG R VWC 30%
P PHEL S ISR V22 5 - (HS iR 55 2 e B (e 1)

12 4 A
—o— VWC 30%
—— VWC 20%-25%
10 —A— VWC 10%-15%
—— CK
€ g
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£
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9/1 9/16 10/1 10116 10/31 1115 11/30 12/15
Date

1.2016 FAKRDMEBHLEHAVHRRRB)FREZTE - VWCEEFESKE

Fig. 1. Effect of water management on the incidence of fruit splitting (A) and fruit drop (B)
of 'Murcott' tangor in 2016. Error bar is the standard deviation (n=4). VWC,
volumetric water content.
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2017 4FpRHH AR SRR EL 2016 FRAHIL - {H 10 H M AJRE4E VWC 10%-15%BR AR R
BNRAE R ELARR T - AR R AR AR - BRI Ry 8.4% » oAt B RS IR AU I
MR 2L BRI 3.5%-5.0% 5 T AR=ER 9 HIENE VWC 30% 52 AIFAZ R H
flpEEE - FAEE 12 A ERERERTR - BRE RS Ry 9.1% » SLALREH K S IR R 22 22
1A 3.9%-6.1%([E 2) «

104 A

—8— VWC 30%

—&— VWC 20%-25%
—&— VWC 10%-15%
—v— CK

Fruit splitting (%)

Fruit drop (%)

T T T T T 1

91 9/16 10/1 10/16 10/31 11115 11/30 12/15
Date

2. 2017 R EEHREHARRERB)ERRZFE - VWCEBEIREKE

Fig. 2. Effect of water management on the incidence of fruit splitting (A) and fruit drop (B)
of 'Murcott' tangor in 2017. Error bar is the standard deviation (n=4). VWC,
volumetric water content.
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KRB R R EAE - 2 SRR E R VWC 10%-15%2 B M RE#B/NHR L
i RZE R ESLLER ) - nETEER YRR R AR 5 T VWC 30%k VWC
20%-25 %0z B S R E AR A VIR B IR 72 B BRI B R K o S L2 B R B R
o B FECE VIR - BIR UK BB EL VWC 10%-15% 8 Rt - RE G E IR R AH
AZF4~5)-

& 4.2016 kD EEHXSHREREZHE
Table 4. Effect of water management on fruit quality parameters of 'Murcott' tangor in 2016.

patiid RE RRERE REEESAL FEEERY AiEER SR
Treatment Fresh Thickness Peel thickness/ TSS TA Juice
weight of peel fruit diameter
(8 (mm) (%) (°Brix) (%) (%)
VWC” 30% 188.7 ab’ 2.39a 3.16a 13.2b 1.20 a 42.6b
VWC 20%-25% 194.0 a 240 a 3.19a 13.8 ab 1.00 a 422b
VWC 10%-15% 183.1b 2.08b 2.87b 14.1a 1.08 a 46.4 a
CK 191.8 a 2.17 ab 290b 13.6 ab 1.03 a 46.6 a

" e EkE
Volumetric water content.
YRR TR R IR RS LSD JHIBSTE 5% /KU 7S FANEE -
Means within each column followed by the same letters are not significantly different at 5% level by

fisher’s protected LSD test.

& 5. 2017 KA ERHLSHRERBEZRE
Table 5. Effect of water management on fruit quality parameters of 'Murcott' tangor in 2017.

R E] RE RIEE REEERE  ETEEY ek SRR

Treatment Fresh Thickness  Peel thickness/ TSS TA Juice
weight of peel fruit diameter

(2) (mm) (%) (°Brix) (%) (%)

VWC?*30% 1932 a" 243 a 3.08a 143 b 1.05a 49.5 be
VWC 20%-25% 191.5 ab 2.39a 3.11a 14.1b I.11a 48.7 ¢

VWC 10%-15% 1793 ¢ 2.19b 2.83b 152a 1.23a 513 ab
CK 184.7 be 2.20b 291b 14.9 ab 1.17 a 52.1a

" etk E
Volumetric water content.
Y EATIRSCFRIAERIFE RS LSD HIBEAE 5% k#ezE BAHE -
Means within each column followed by the same letters are not significantly different at 5% level by

fisher’s protected LSD test.
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= REHIERRAEHXAMRETE

2017 SFYIEFHEEEHENCTR - 9 HBHIGTAEZERBEEIE - WINEERED - B E A
A > 10 F 16 HFAERF 25 i B AR R T R AE PSEIE N 5.7%-7.7% » #EHIEL 10 H 13 HE
15 HFEFFERERAR - 10 H 26 HmBEFRRRRFHaH IR - SRR EHEE 60 kg iz
BERIGCREE B 20 ke BRER RN - Blffa ] 40 kg BRBEMEAZEL 5 2 11 H 15 HiR
BRI - EAARRET - DU 60 kg BREERASR 14.0%x(K - BEFHEKACEA 20 ke
PP o B B U SR e B (] 3)

30 4

—&— Bagasse 60kg
25 4 —®— Bagasse 40kg
—a— Bagasse 20kg
—¥— CK
;\; 20 4
o
£
£ 154
o
7]
ré
L 104
5 -
0 T T T T T T
N 9/16 101 10/16 10/31 1115 11/30
Date
== 3 f— MU _| = 2N 2/
3. 2017 FRAHAERHXSHARR ZEE

Fig. 3. Effect of composted bagasse application on the incidence of fruit splitting of
'Murcott' tangor in 2017. Error bar is the standard deviation (n=4).

2018 FEZERE[LY 8 H 20 HEHAGTR » 2 ha BRI RSRER ISIE N - FII R BE A B A 5
H 10 H 22 HRFEEAHEN 60 kg s HHEIRHHERIAR - HoAthpa s e SRR AEZER - B
10 H 29 gz 1k 5 11 H 5 HRFERRLU 60 kg BrBli(l » BRI FhEMFEKAE -
H ARG (E 4) -
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16

14 4 —&— Bagasse 60kg
—— Bagasse 40kg
—&— Bagasse 20kg
12 4 —¥— CK

10 A

Fruit splitting (%)
[e2]

2 4

0 T T T T T T
8/20 9/3 N7 101 10/15 10/29 1112

Date

B 4. 2018 F/EHBRAHREHRRZRE
Fig. 4. Effect of composted bagasse application on the incidence of fruit splitting of
'Murcott' tangor in 2018. Error bar is the standard deviation (n=4).

Sl

Fritt& Ot - AP 2RI HERAER - 4158 (Taylor and Knight, 1986) » #2fk(Beyer et al.,
2005) ~ SEFE(HE - 2005) R REUEEN(ER - 2004)3F - (HIRSR RS AFA > RERIFIR TG /5
AAEASEEMHIF (Cronjé et al., 2013) » ZEHIFRE AR RABIHNZR T - — AR ICEEE
Ko E B Ry BRI T-(Cronjé et al., 2013) « FEALEYE YT - Hr bFFeta kI A 2 gk
R 5 T #IHERESE R KGR - XL - SRR SHELRE ANV B BB R % 4 R (Cronjé e
al.,2013 ; Morgan et al., 2005) ; &5 Rllfdfite E Ry - S2HMIIE R AR - BEER
HRSENMERGE - EE /K AT B EARARGE BRI 5 R E R E L RS 3k
ARSI - QIR E A S BHRES E0IR (Huang et. al., 2000) » 25 HABH{CIIE fEhNER
55 AR Nova® MR (Barry and Bower, 1997) o g R rh 80 K855
BRI > AR AREEES - Bl M aABEs R 5 12 R & =T A R
FreEEE - HARR RS R B (Nair ef al., 2004) » {H RIS AEIARARRS - ATREH
RS AR ER VLR - S REHALR 72 BTS2 - S S5 TR RN SE
Fropisere e B RS R NG KRB - HENERZEREE N HABRRIK T 2 A (Cronjé
et al.,2013) - 3 BEAIG R AR RERR D Bde - SRIERRR LR - EVIREE
e BOLATER - HARERZEH(Trolove and Reid, 2012) » 8T HEREUR > S5 RR
{RRERFERAREESS - FRTRERIBREEESHER L R EIHIH] - BRI AR M AR
%At - gEE ERARRES & ERIE - BURFERZ v RE L B Rtk FHATIGAL - Bk R IEE
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AR - SRR ZERBIR DT — 3 E - IR R B SR I I RERA R - &
EREE B ZIROREACRIN AR » 5 3 SPSHAIRR R = < SRR B B Tyt i - HERHIIRE
HIENEIRAR T R AR B B
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iRk (Huang ef al., 2000 ; Li and Chen, 2017) » [K|JtbHE AR £ S5 EE nEE SRR IR
RFRT RS R DR D - [RIRF T SR R IR AR » R IRPURINAE R TIMIsA 2ER 3L - 1T
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Abstract

Fruit splitting is a preharvest physiological disorder in various citrus species. This study aimed
to investigate the occurrence of fruit splitting in "Murcott' tangor (Citrus. reticulate Blanco x C.
sinensis Osbeck) in Xinpu, Guanxi, and Qionglin Township, Hsinchu County, and explore the
correlation between soil properties and fruit splitting. It also examined the effect of water
management and composted bagasse on fruit splitting in '"Murcott' tangor. The incidence of splitting
was higher in soils with lower organic matter, potassium, calcium and magnesium contents. The
correlation between soil electrical conductivity (EC) and fruit splitting was not obvious, however,
the orchard with the highest splitting incidence had the lowest soil EC in every township. Watering
when soil volumetric water content (VWC) down to 20%-25% reduced the incidence of split fruit
and fruit drop. The fruit was smaller with thinner peel when watering untii VWC down
to10%-15%, and caused more serious fruit splitting. After 60 kg composted bagasse was applied
each plant after harvest, the incidence of fruit splitting decreased significantly after the end of
October. The results indicated that water management and composted bagasse application had

beneficial effect in lowering fruit splitting in 'Murcott' tangor.

Key words: organic matter, potassium, calcium, magnesium, volumetric water content
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