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HEFRIEREEE - BADAT (g) £ -
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REMET R AR EEHEE R AR ETEY) - BALLUBrix 27 - FH H 8
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KERIRRER +~ HEERMIRERE < 100%FRR L



(4) PR FE 2 2 LG e s e 93 H

(b) EER £
R E VBRI EER LR - iR92 Kajiura 55 (1981 ) AUREUERFRLETE
FBES R 4 HEF - KPR 0152530 @25 1 YEHAKERE 1 om?
DUF 5 2 0 SBHAZKEARTE Tem® DAL - H O GHEIERE 1/3 DU 5 3+ EHHARIRTE
Lem? DLE - H_SHEGIERER 1/3 DLE -

T fRET AT
HAZ L SAS AT T EERETT ANOVA #5734 » LA Fisher s/ NaE Bz

( Fisher’s protected least significant difference test, LSD test ) {7 iz [t~ BEZE 4 H B -

Rt

’

A R ETIEOTRER

Al e SR IR AT SRANSR 1 AR T RS i s R R R 15 R AR BUEE
17 o Al TR+ BHIGHEERE > TR pHEER T 4.6 K1 4.4
EEE (EC) f££150.19 (1:5) dSm™ » [€+ 5 0.17 (1:5) dSm™ ; HHEER T 31
gkg' » B 25 gkg s ARMERER LT 105 mgkg - AR 87 mg-kg 5 AR LR
209 mg-kg! » 1B 165 mg-kg! ; AHAVESEFE 15 382 mg- kg > [T 346 mg-kg! 5 ASHANE
$EFR TR 93 mgkg! - EAR 77 mg-kg”! o BURAGERE LTRSS IS L1 pH (E(E - +
AR IR (>100mg-kg ') ~ TSR IESRS (100 mg-kg" ) » 1A HAAESE (<1,000
mg-kg') R HIESERD (<100mg-ke!) > FERAE HHIEE RAIE L BAEZE
fi A IREM T TR -

% 1. SBEALES THANTEEE (RERD ¢ 110.02.19)
Table 1. Soil analysis data of test orchards.
ABRET MRE  EEE O ARE GRS MRS Acikst

T pH EC(1:5) OM Avail-P Exch-K ~ Exch-Ca  Exch-Mg
Initial soil (1:5) (dS m™) (%) (mg'kg') (mgkg') (mgkg') (mg kg
e 4.6 0.19 3.1 105 209 382 93
K+ 4.4 0.17 2.5 87 165 346 77

2EZH 5.5-6.8 - >3.0 >100 >100 >1000 >100
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ROBIM3IAI12H (FR%6HE) ~3H30H (FR%IHE) 4 HI15H (FRE
1) ~4H27TH (FRE13:H) 5 H 13 H (FR% 158) & SEEET
10 E#RE » 2RIEAREMCRER - R 7H 5 H (F5% 24 5H) ik - FR%
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5ol (2007 ) WFFERGSRIEH - BUKBURATE LSRRI HIER 148 REGVERIREE
BHEENETDE - AR (1993) i EDTA-Ca Bdfftpz ) SR EAH L2 4
SEUR > HE/KBUIREHEE ARG > A A5 RS (CaSO4 » 2H20 ~ CaClz)
HREEEMEEEER (45 > 2000) - 78 SR E 2 2NERiRERR
HEEHEZRE S B4 RilfE (single sigmoid curve ) - flIf&%H ( Coombe, 1976 ) »
R (8 0 2000) ~ F#¢ (Huangand Xu, 1983 ) FaayiiEd (ZE - 2001) FHEL - A
N REARREEN T E R EERAETHI S RSHE - Wl RR 15 8
ZERPREERER - K - Hpr 23 E S B4 R HFEENEHEE - AR R
EHR% 24 8 - MBERBIICR RE 162 X > Bl (2007) WH7e Sk BLMERER| 4 3
AV Ry 150-153 K » RAR{SRy 158-160 KAHMT » EZ EAYPRIEGAE » ZEIREER
G REFEERHE - CEHE SR ZE R R (Watada et al., 1984 ) < {f
FIEE (2000 ) JRERRINBLIR EITHE R T AL ~ 5 A M RS A~ SRENH
g EFHEGOEE RS - REHERE - RAEREEEYEN - TR REL
EHGIER A QS R R R AT -
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2. NRIEFUREfRE(CIRHEA SR EERET CHE

Table 2. Effect of spraying calcium chloride in different growth periods on fruit development
of ‘Hosui’ pear varieties.

ERBEHGE)
Weeks after fruit setting(weeks)
6 9 11 13 15
ozt g R e R g KR e R g KR
Treatment e ® FifRES EEEES FRES ® FifRES EEEES i ES
Longitudinal Transverse  Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse Longitudinal Transverse
diameter diameter diameter diameter diameter diameter diameter diameter diameter diameter
(mm) (mm) (mm) (mm) (mm)

17 274bcY 264D 332a 31.8a 383a 375a 435ab  43.8ab 56.4a 59.8a
2 27.5abc  26.1bc 329a 31.7a 373a 37.8a 424ab  42.7ab 545ab  56.1ab
3 28.6a 27.1a 34.1a 332a 39.5a 39.7a 459 a 46.5a 584a 60.1a
4 27.8abc 264D 33.1a 322a 38.6a 382a 42.5ab  43.1ab 56.2a 58.2 ab
5 27.5abc  26.0 bc 323a 312a 39.0a 389a 443ab  44.5ab 53.7ab  55.5ab
6 28.3 ab 26.4 ab 333a 325a 38.8a 39.2a 45.1a 44.1 ab 56.1ab  58.5ab
7 27.4 be 255¢ 324a 309a 380a 379a 444ab  44.1ab 53.8ab  56.7ab
8 272¢ 25.8 be 32.0a 31.0a 372a 374a 409D 41.6b 51.1b 543D
LSDoos 1.14 0.71 3.12 2.84 2.87 2.31 3.90 3.93 4.97 5.21

*LEHOH (FRE&4E)  mEEE R SRS K 2#F T (ERER8E) - EE 1 X
S 3 % 3 FERM (ERR 12H) - EEE 1R L3 X 4FFH (FRER4H)
Rt (ERR 85H) » FEEAIE 1 X G 8 X SiEFEVH (FRK 4H) RBEFERY

(R 1258 ) M - FEESE 12X HEE 8 X ; 6:BE (FRE8HE) RBEBHERY (FHR
t’1258) - FEEAE 1R SLEE 6 s TREVIH (FRR4HE)  BETH (FRRSE) &
HERY (FRR12:8) - SEEE 1R L 11K 8:DIEEEK 11 Z0 AR -

Y[R SC - REHIF] R LSD {8 S% ke A

Z (1) Spraying CaCl; for 5 consecutive weeks after fruit setting (4 weeks), (2) Spraying once a week for 3

T:l

consecutive weeks starting 8 weeks after fruit setting, (3) Spraying once a week for 3 consecutive weeks
starting 12 weeks after fruit setting, (4) Spraying once a week during the early and mid-stages of development,
(5) Spraying once a week during the early and late stages of development, (6) Spraying once a week during
the mid and late stages of development, (7) Spraying once a week during the early, mid, and late stages of

development, (8) Water spraying as the control group.

Y Means with the same letters within columns are not significantly different at 5% level by LSD.
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= TRREEEHREEFREHEKAERERECRE

ANEAE B E SR < R E E SRR 3 0 REEIRE TR 334.2-
498.7 g» HEATHL 78.4-87.9 mm > FE /A 86.6-95.7 mm > A EFES L 26.1-29.4 mm »
ANFEIAE S & L eSm B R - A SR R RN E R B IR S RN - R
FETTHA 3.48-5.13N » DIF#EEVI - #FFFIALFEF RN - BESE | X ZFEH 513N
B o WEELESARAE (3.48N) HEHZE 1725 - Gerasopoulos 55 (1996 ) 5 U BEHEAEER
WCHITHESS - PTAEFF SR AT~ Af i BR B i A= B I 5w %8 1% © Manganaris %5 (2005 )
FRHI PR AT FH #5 5 AR B B 2T £ B AR IR TR IS R A BE R - (EALURE it
PS5 AT DL E 1R = SR BRI R 5 R » A = R E ol i = SR INE]
Y% B 14 ( Raese and Drake, 2000 ) » & FH [ 5 B & [ A E Y /52 11.1-12.2 °Brix »
AEER A 1.05-1.26 gL » Hef» FE TR E R - ESE 1 REHE - n]E
HERY S E R TEER S &0k 12.2 "Brix £ 1.22 gL' -

3. NEEFIEmE LS mEA B RRE NE 2
Table 3. Effect of spraying calcium chloride in different growth periods on fruit quality of

‘Hosui’ pear varieties.

e RE R RE  RAEE RREE  AEE REE
Treatment Fruit Fruit Fruit Flesh Fruit flesh [&l 1) 173
weight height diam. thickness hardness TSS TA
(8) (mm) (mm) (mm) (N) ("Brix) (g-LY
17 376.7a> 784D 86.6 b 26.7 a 4.32 ab 11.1b 1.26a
2 449.1 a 84.1 ab 91.5ab 27.4 a 3.88b 11.6 ab 1.20 ab
3 4355a 82.4 ab 89.1 ab 274 a 4.14 ab 11.3 ab 1.19 ab
4 498.7 a 87.9a 95.7a 29.4 a 4.52 ab 11.7 ab 1.12 ab
5 4494 a 81.4 ab 89.6 ab 26.1 a 4.00b 11.8 ab 1.22 ab
6 4679 a 85.2 ab 93.4 ab 29.0a 4.48 ab 122 a 1.05b
7 3342 a 82.7 ab 92.9 ab 29.0 a 5.13a 11.8 ab 1.05b
8 4309 a 83.6 ab 91.5ab 27.7 a 348D 11.6 ab 1.18 ab
LSDo.os 190.2 7.9 7.1 3.5 1.04 1.2 0.20

? B 2 [fFEEAEE] o
Y [EIME S SRR LSD 1 5% /K MERZE FANEAZE -
Same as the note in Table 2.

Y Means with the same letters within columns are not significantly different at 5% level by LSD.
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U - R B RARIE e R Sk R R B

NREAER B i L SRR EREE Z Bk 4 Ao 7T B 13 H
SERGLRE B E - R REAMHERDISVEIES A LT - WS AR A AR (LE
N e TRt fﬁ*izﬁﬁﬂ 26.7%-63.3% » ZLETEFREI TR 0.27-0.97 Z[H » BEHHfH
PIREZE T (FRRE 8H) SEE | XE(L5 R F AR E# 4 R AV EE
TREUR I - T BRI %Btﬁ(mkféiﬁﬁ'aﬁ%#% °

7 4. NEA B UIE S LI m B A Sk B R IR B AU EE
Table 4. Effects of calcium chloride spraying at different growth stages on the occurrence of
pear water core in the ‘Hosui’ pear varieties.

s S PN=t UEFEF AR
Treatment Water core index Water core incidence rate

(%)

1% 0.53 abc? 43.3 ab

2 0.27 ¢ 26.7b

3 0.60 abc 46.7 ab

4 0.57 abc 533 ab

5 0.80 ab 60.0 a

6 0.40 be 36.7 ab

7 0.49 abc 46.7 ab

8 0.96 a 63.0a

LSDo.os 0.50 314

USRI R 0 ¢ % 5 11 1om® DU SR 1 2 ¢ 1o’ DL A9
KZAR - HHEYIEAY 13 DUT 53 1 cm2 DAE -~ HA#eYTERY) 13 PLE -

Y [FIfRSE S BEER FR LSD 7 S% /K HEEZ S A -

* B 2 [fREAHA -

The Water core index as follows: 0, Health; 1. less than 1cm? of watery and half translucent; 2. more

than 1cm?,but less than 1/3 of longitudinal section area; 3. more than 1cm? and more than1/3 of

longitudinal section area.(Water core number) + Investigates the total fruit number x 100%= water

core incidence rate.

Y Means with the same letters within columns are not significantly different at 5% level by LSD.

Same as the note in Table 2.
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NEEFIHERE PR E S K EREEEEREMARUE S  ERR4 A
22 HERER - RETE > B 87 85 SEEROT > BEHMERASENR 2.08%-
2.39% » BES BTN 0.13%-0.15% » $HE5 &ML 0.49%-0.72% » $EZ B 1.07%-
1.20% » SEEES TR 0.22%-0.30% » HoA » BRI RTE Frh§ & 20 R 25 - RE
7T H6 HERIK  AthiRETEBRCERSEMLRUNE 6 BHEREHZENN
0.136%-0.151%2[H » DARRHE 4 R 4 BRE 8 EEER 1 XE bR » H
REW =& 0.151% K m - ARG KEEEFEE SR - HER KREEEST
fe Rl o AN FIAR B HA R i &L SR B 3 Fr #5UR A G N B - (B AT DU AR
BEiEREE - 2 (2009) WHoEfR e ssE i - DIar L bk BatG s 5k (10
20~ 30 > 100 ~ 120 X ) H#ETTEEAME I H5ALFERR 800 £ - PIRHERLEIERE A - SHINA
ERBBERA] - 0 2 EET I S A 600-1,000 %52 B G E5 © iREEESK
RRBEIEIRERN > BARYRZES TR - ER AR ER R AR B EE
FEBARIAS SR « BRI N AR - REGSEATS AV EHES  (EREEF R
AEETS s L FESS 3% - S SRR RRE S 2 BN - MEEETER - Fh0 Eikes
HISE > RERENGE R EREY) - Ik aR i UALEEE R AR E N - 2l AR A
MFREIAEREZR (Bk > 1996) o HABLVEE 7L R AR - IR —RZFER - #ERER
IR Zn [T - (R E AR E > Q1785 i G B ) B -
MR~ REEARE: > SE(LHINSE  THAEERE > HRdEERERIL - WRHEME
EHRLAEmM A - DHRRESE -
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Table 5. Effects of calcium chloride spraying at different growth stages on the nutritional

analysis of leaves in the ‘Hosui’ pear varieties.

e . , : :
Nitrogen Phosphorus ~ Potassium Calcium Magnesium
Treatment
(o) (o) (o) (o) (%0)
17 2.08bY 0.13a 0.49b 098 a 0.22b
2 239a 0.13a 0.52 ab 1.07 a 0.22b
3 2.29 ab 0.15a 0.72 a 1.20a 0.28 ab
4 231 ab 0.15a 0.58 ab 1.19a 0.24 ab
5 2.34 ab 0.13a 0.59 ab 1.18a 030a
6 2.25 ab 0.13a 0.57 ab 1.14 a 0.25 ab
7 2.27 ab 0.14a 0.58 ab 1.13a 0.26 ab
8 2.35ab 0.14a 0.57 ab I.11a 0.23b
LSDo.os 0.31 0.03 0.20 0.28 0.06

“BER 2 fFEEAHE] o

[F o< S FRHHIF FR LSD 1E 5% /K#EE FAFEE -

Same as the note in Table 2.

Means with the same letters within columns are not significantly different at 5% level by LSD.
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# 6. FRAHIEHA SRS SR METE RERER S RV
Table 6. Effects of calcium chloride spraying at different growth stages on the nutritional
analysis of fruits in the ‘Hosui’ pear varieties.

- | A it fﬁﬂ % B | /55
Treatment Nitrogen  Phosphorus Potassium Calcium  Magnesium N/Ca
(%) (%) (%) (%) (%0)
17 0.58 b¥ 0.083 ab 0.384 ab 0.142 ab 0.088 ab 4.16 ab
2 0.70 a 0.087 a 0.404 a 0.148 ab 0.089 ab 478 a
3 0.59b 0.092 a 0.395 ab 0.136 b 0.086 ab 4.42 ab
4 0.59b 0.069 ¢ 0.394 ab 0.151 a 0.092 a 4.03b
5 0.58 b 0.072 be 0.420 a 0.140 ab 0.089 ab 4.25 ab
6 0.58 b 0.071 ¢ 0.363 b 0.145 ab 0.085b 4.20 ab
7 0.62 ab 0.091 a 0.395 ab 0.143 ab 0.088 ab 4.62 ab
8 0.60 b 0.084 ab 0.384 ab 0.135b 0.085b 4.31 ab
LSDo.os 0.08 0.011 0.041 0.012 0.006 0.67

? EER 2 [fFEEAEE]
Y [A S REFEE ZR 7 LSD 1E 5% /K EEZ BN FHE -
* Same as the note in Table 2.

Y Means with the same letters within columns are not significantly different at 5% level by LSD.

AN

wa v

NRIRE#HFUEETHRHEA IR ERE M ER A - DIRE#H T
(FRRGE 8 H ) A 1 X - HEEE 3 KA LR E » HEAVEE SR K AL
BE R - SRR KR A e R R - RAFFVH > #FETHAERR
e /A LehE - IR IIRERABE - HER AREEESNT  RTIRRELEF
SR LA R R S A RN B - (HA] DI IR E & & -
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AR RSN A SR 8 Z WM S R - T AR A R
DGER T 2 bT5E 5 (2021-2023 48 ) FHEERCE SR o EBITH S0 02/ ME ~ PREREE
Jeltf ~ RSUESC A R A TEI e A R B R R B R R B B o - DU RSB
TRERFEUIREGY IR AT BT - RO -

5 XRR

ZEEIH 2009 o EIEAAEE 2 A ETARS © fOEE R ENE T - p. 14-17

BrsRzr ~ tRefA ~ BRG A » 2017 - Bz SEFR R A - el IR iinit oo 3 e e 56
ST & o i S 31-57

TRIZR ~ B © 2000 » TS 2 RS EHE - ZRIEESENRGRME T - p. 29

HKEE 1996 » BREE SRR - W Rk p. 350-360 -

SREURE » T0E - 2008 - ERER(LG S E BRI A E Z R - (FY)  BRIBHAEYE
1 5:196-203 -

SREUES © 2015 - EEE T R S L BPEAE I - p. 17-23 - RIRENE N 2T REE
e MBI SRS AN - RSEE R R TISE 189 5 - b

RIS - 2018 « By I SUKAURE ME 208 - mR SRR R St aEd 7:01-
13 -

FEREE - 2001 - ANEARJFZ AL ZIRNNEE FEE RS ERE - BIII5#E K
R SE AT RE AL o Bb

B - 2007 » ap8 B HUR AR EZITSE » B E R RS EERE LGRS - H
.

FIER ~ 5RE 57 - 2005 o BUKIURLUEYER) 284 BIFEPE R - p. 193-215 - HURETE L
firtrey & 5 -

FETCES © 2000  SURFBERFVE OB i B A B 9088 7 RE 5 S o BITL SRR E R
i =

BB 0 2017 » PRI Z AL B IR EE-ZUESE - p. 104-105 - FEYIIREE H RS 17-248 (R
i€ o o e
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Effects of Calcium Chloride Spraying During Different
Stages of Fruit Development on the Quality of ‘Hosui’
Pear Varieties.'

Kuo-Wei Lo? and Yong-Wei Lin 2

Abstract

During different fruit developmental stages, CaClz was applied to reduce physiological
disorders in fruits. Among the treatments, weekly spraying calcium chloride during the mid-
stage of fruit development (8 weeks after fruit setting) showed the lowest incidence and
coefficient of water core, compared with the control group. Spraying calcium chloride
significantly increased fruit flesh hardness. The hardness (5.13N) observed when applied
once a week during the early, mid, and late stages of development. Spraying CaClz enhanced

the Ca™ content in the fruit but not in the leaves during different developmental stages.

Key words: physiological disorder-water core

I Contribution No. 549 from Taoyuan DARES, COA.

2 Assistant Researcher (Corresponding author, kuowei@tydais.gov.tw) and Assistant Researcher.
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