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Effects of preharvest shading treatment and
retention number of fruit per cluster within the
bag on flesh watercore and storability of
top-grafted ‘Hosu1’ pear

Rou-An Jhou Jinn-Chin Yiu Chun-Teh Kuo®

Department of Horticulture, National Ilan University

Abstract

This study explored the flesh watercore and fruit storability of top-grafted pear
(Pyrus pyrifolia Nakai cv. ‘Hosui’) as affected by preharvest shading treatment (shading
65%) and retention number of fruit(retention 1, 2 and 3 fruits) per cluster within the bag.
The shading pear flesh watercore coefficient (0.2) and incidence rate (22%) were both
lower than that without shading (0.8 and 64%). Fruit weight with shading was less than
that without shading, while flesh firmness was in contrast. Watercore coefficient and
incidence rate of retention 2 fruit in bag (0.1; 13%) was lower than that retentions 1
fruit(0.8; 50%) and 3 fruits(0.8; 67%). Retention 1 fruit had heaviest weight with
significant difference; retention 2 and 3 fruits followed, where no significant differences
between the two were observed.

During low temperature storage at 5°C for 4, 8 and 12 weeks, the flesh watercore

coefficient of pears with shading after storage for 4 weeks was still lower than that
without shading; however, storage for 8 and 12 weeks the flesh watercore coefficient of
with shading and without shading both were the same. During storage at 5°C for 4, 8
and 12 weeks, pears with shading had flesh watercore incidence rate (78%, 72% and
83%) which were all higher than that without shading (72%, 64% and 69%). After

storage for 4 and 8 weeks, flesh watercore coefficient of retention 2 fruits had apparent
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rise, and both higher than that of retention 1 and 3 fruits; while at storage for 12 weeks,
flesh watercore coefficient declined along with fruit retention number increasing.

Under two treatments of shading and retention number of fruit, pear weight
declined along with storage week number increasing, and weight losing rate was in
contrast, and after storage for 12 weeks, weight losing rate was all higher than 4%.
Flesh firmness declined along with storage week number increasing. Total soluble solids
had no apparent consistent changing trend, however, titratable acidity rose along with
storage week number increasing, thus resulting in the sugar-acid ratio decline.

Although the shading may effectively reduced the incidences of flesh watercore in

the pears, after storage at 5°C, the influence of the shading gradually diminished as the

number of storage weeks increased. By the 12™ week of storage, the incidences of flesh
watercore in the pears with shading were actually higher than those of the pears without

shading.

Keywords: ‘Hosui’ pear, preharvest shading treatment, retention number of fruit per

cluster within the bag, flesh watercore, storability
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Table 1 Effects of preharvest shading and retention number of fruit per cluster within
the bag on flesh watercore incidence of ‘Hosui’ pear.

Shadin ) 9 Watercore”

& No. of fruit Watercore index coefficient
treatment < rate (%)
Retention per cluster Watercore

0 1 2 3 incidence
2 0 0 0 0 0
Shading 2 4 0 0 0 0 0
3" 1 2 0 0 0.7 67
Average 0.2 22
0 1 1 0 1.5 100
Control
(CK) 1 0 0 0.2 25
2 3 1 0 0.8 67
Average 0.8 64

Pl B B BRI L 0 S 5 1 FEPIPUIRE A lem® )Y 520
Ry Al lem® ) > AT 1/3 1 33 R A lem?
)= FW%?&”JE'I%EKJ 1/31] o

? The watercore index as follows: 0, Health; 1, less than 1 cm? of watery and half
translucent; 2, more than 1 cm?,but less than 1/3 of longitudinal section area; 3, more
than 1 cm” and more than 1/3 of longitudinal section area.

AR (S IR SRR * (B A B R A
B o

¥ Watercore coefficient: Y (Each fruit of the watercore index x The fruit has the
watercore number ) + Investigates the total fruit number.

i Rt a1 S SRR A [ oD W FURA Y W EEE100%F A 1 -

* Watercore incidence: Y (The fruit has the watercore number + Investigates the total
fruit number)x100%.
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ARIRRCER 3 R NIRRT WA SR SR Y 3 PSS LT A
Y Because some of fruits Wthh were retained 3 frults of shading treatment group were
already decayed before harvest, therefore, selected 3 fruits to analysis the fruit quality.

HEZSHEIHIL L~ a*  b* B Y (P=1.00 1 P=0.61 : P=0.15) - & JALE

EEEE L L ffi(P=0.16)F1 a*[@(P=O.12)£('\%ET% A TSHEHN AL b*[ili(P=0.01)
SRR 0 LY UL bRy o P 2 BRI B R 3 WHEE

\2%?1%;{:‘7\. ff o A F-’H%'J/ AL ey ﬁ’ﬂ#?ﬁﬁel% 2
Z IR Ty AN RETHLY AL a (ke b (i 0 TR o RIS S N B
TORERIPNST S e LffE ) T (ER(P=0.003) > [T AL a% ~ b i b T [BR](P=0.24 ;
P=0.13) » 3T ST 2 HUY T[RRI BN L o R B BT )
R a* ~ bl B R (R 2) -
RS S S TR LAT = U B R F O

Table 2 Effects of preharvest shading and retention number of fruit per cluster within
the bag on peel color of ‘Hosui’ pear.

Retention No.

Shading ) Peel color
treatment (S) offruit per
cluster (R) L a* b*
1 58.6+0.5"a” AB’ 12.6+0.4 a A 44.5+0.6 a A
Shading 2 57.8+1.0 a AB 13.3+0.8a A 42.1+0.8 b B
3% 56.6£0.1 a B 10.9£1.7a A 42.44+0.8 ab B
1 57.8+0.6 ab AB 13.2+1.1a A 42.9+0.1 a AB
Control
(CK) 2 56.6+0.8 b B 12.4+1.9a A 42.4+0.7 a B
3 58.6£0.9 a A 12.2+0.9 a A 42.2+0.6 aB
Interaction
S 1.00 0.61 0.15
R 0.16 0.12 0.01
S xR 0.00 0.24 0.13

R et e ]
f FJJ%JE‘(F |7 3£ Tukey-kramer 55 71 5%HiH 7= fl 7J<¥E o

“Means within shading or non shading treatment, the different between retention
number of fruit per cluster within the bag, each column followed with the same small
letters are not same significantly different at 5% level by Tukey-kramer test.

[ El (R SR AN o R SR RN > 1P| B WA
F”%J BvTi|F 3 Tukey-kramer 55 7 5%8FH 2 £ 7<¥E o
Y Means within shading and non shading treatment, the different between retention
number of fruit per cluster within the bag, each column followed with the same letters
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are not signiﬁcantly different at 5% level by Tukey-kramer test.
Y ISR YEEZE o x Mean 1 standard error.

Wh[@%%? 3 P EPERT T S =R PV 3 S WA R A -
Y Because some of fruits which were retained 3 frults of shading treatment group were
already decayed before harvest, therefore, selected 3 fruits to analysis the fruit quality.

SN E1(P=0.01) I fJ AIRIVE (P=0.04)Ry 2 e i I 20N [ e 58
(58 0B AR PSR SRR - T R A TR T2 (P=0.93) M il
TPk S BH(P=0.52) 1[5 B pY& EJ%?ﬁifﬁ%@ﬁiéﬁﬁfﬂ;ﬁ?ﬁ%ﬁ%(}kaooon o
e H(487 g). 'fiiﬁfiﬁiféjﬁ?‘%ﬂ (334 AR 3 WHG23 g) » = EH
o AT B PR R &&%Mé(ﬁo-ﬂ) * W AR (P=0.15) ~ Afd
[ AL TTa(P=0.46) W il L (1 BI (P=0.08)F-21 % 2 [121] > A ™ 55 UL
TIAFHN B i e R g B R (3 3)

L3 BT EEE ERAFRRT REG YN EF ST

Table 3 Effects of preharvest shading and retention number of fruit per cluster within
the bag on fruit quality of ‘Hosui’ pear.

- \

. Retention Fresh Flesh Total soluble Titratable .
Shading NO. of . . L Sugar acid
treatment (S)  fruit per weight firmness SOhod S _TSS acidity, TA ratio (TSS/TA)

cluster (R) @) ™) (“Brix) (%)
1 396.7+£0.4"aY AB* 5.6£0.7aA 10.8£1.0a A 0.20£0.02a A 53.8t112b A
Shading 2 275.6£69.8aC 5.1+£0.8a A 11.7£0.5a A 0.16£0.01bA 73.6t49a A
3¥ 309.0+14.2aBC 58+0.7aA 11.7£0.1a A 0.20+0.02a A 58.2+52b A
1 487.1£89.7a A 4.4+05aA 11.3+02aA 0.15£0.01a A 73.4+54aA
Contorl (CK) 2 333.6£5.2bBC  52+1.2aA 11.2+1.0aA 0.18+0.04a A 63.7x15.0a A
3 323.4+37.8 bBC 4.2+40.6a A 11.5+0.7a A 0.20£0.02a A 57.5£54a A
Interaction

S 0.01 0.04 0.93 0.52 0.47

R <.0001 0.91 0.47 0.06 0.07

S x R 0.27 0.15 0.46 0.08 0.04

X, Y, Z, W ¢ {%‘ 2

By E W Refer to Table 2
PRI 1 S 5 R R S 500 SC RS 4 8 7112 JBf9H A
TRV RYRE S SN > PR U A A SR E(0.2)2 5 2 S (22%) » 1
[T VB[ H (0.8 & 64%) o 5% STHFE 4 ~ 8 FI 12 f i - YEE VA U7 s 57 4
L > W?J‘/“J‘”f#f%%(fﬁéw A= 0.8 (AT SR (0.8 _FH = 1.0) 5 |
i 8 FI 12 Y s > RIS SIS VAl SRS AT 0.7 AT 1.0 - SRYN) > AR 4 -
8 FI 12 i %> VEIE 1 % %J[/\J o B A (78% 72% 1 83%) ¥ i ML H (72%
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R > Aol 2 SRR RS P (50% ~ 88% - 929%)(F« 4) -
PP 2 R 4~ 8 A1 12 S e o SRS 5 AT MBI SAF AL L AYE R
AL e RS N B o [ a* s bYRPREY B e PR - K dEReEE
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Table 4 Effects of preharvest shading and retention number of fruit per cluster within
the bag on flesh watercore of ‘Hosui’ pear during storage at 5°C for 0, 4, 8 and

12 weeks.
Shade Retention. Storage Watercore index” Watercore” V'Vat.ercorex
treatment No. of fruit weeks fficient incidence
per cluster 0 1 2 3 coetlicien rate (%)

1 2 0 0 0 0.0 0

2 0 4 0 0 0 0.0 0

3V 1 2 0 0 0.7 67

Average 0.2 22
1 2 0 1.0 100
2 4 0 3 1 0 1.2 100

3 2 1 0 0 0.3 33

Shading Average 0.8 78
1 1 1 0 0 0.5 50
2 8 0 4 0 0 1.0 100

3 1 2 0 0 0.6 67

Average 0.7 72

1 1 1 0 0 0.9 50
2 12 0 3 1 0 1.0 100
3 0 3 0 0 1.0 100

Average 1.0 83

FTF
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F 44
Shade Retention' Storage Watercore index” Watercore’ Wat.e roore”
treatment No. of fruit weeks fficient incidence
per cluster 0 1 2 3 coetticien rate (%)

1 0 1 1 0 1.5 100

2 0 3 1 0 0 0.2 25

3 2 3 1 0 0.8 67

Average 0.8 64

1 1 1 0 0 0.5 50

2 4 0 2 2 0 1.5 100

Control 3 2 2 2 0 1.0 67
Average 1.0 72

(CK) 1 1 1 0 0 0.5 50

2 8 1 3 0 0 0.7 75

3 2 3 1 0 0.8 67

Average 0.7 64

1 1 1 0 0 1.2 50

2 12 1 1 1 1 1.0 75

3 1 5 0 0 0.8 83

Average 1.0 69

XY, 2, W e {24
E% 1% 1

%%V Refer to Table 1

Rl BT RECE o PR OISR VAT R b il e A SRS TR o R
RS 8 il o B 3 NI L DRI A - IR L 2 5 B R - R 405
IR G AL o B R - 12 Tl o B 3 BB b iy 72
WED BT RHR LS o R RRIERCE Y > LY bR ) R 2
WHY o F 3 B SS (LRR 4 8 AT 12 if.nﬁ » PRI Y AL b
EITRIEGES)

PRSI TR (A IS o R PR 4 0 8 A1 12 i o IR
P13 NENUEE > B 1 HE D F 2 PUEIR S« SRy A ERREETET o
B NEEE JJ 3H AL .71 2 HEE . w@ﬁgm%ﬂ%ﬁ HiliSizE

Ty ig@ﬁﬂ@j&%ﬁﬂjf BTyl - R 4 SRR *'%\‘iﬁg} £
1.8% » [y SR ¥ 2 BV L CR (L8R F 1 H(1T%) D F’f3$ﬁ§1
(1.5%)3e 5 = fikeh 8 i » JERZ.V 5 AT IRV B HRE i 5] 2.9%]

3 WHAEFG A% - Y SR 27%0 B 2 HE Y
A (3.5% )il o [ 12 0% IV P FIRTIN B E SRR 4.3%) o # 3
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Table 5 Effects of preharvest shading and retention number of fruit per cluster within the
bag on peel color of ‘Hosui’ pear during storage at 5°C for 0, 4, 8 and 12 weeks.

Peel color
Retention
Shading No. of L
treatment  fruit per Before
cluster storage 4 weeks 8 weeks 12 weeks
(0 week)
1 57'91:3'4 4 579:09aA 573+03aA 57.040.1a A
Shading 2 57.0£1.1aA 56.1+13aA 569+09aA 54.7+f1.7aA
3V 58.6+04aA 574+06aA 57.3+0.7aA 57.0+0.8a A
588t1.5aA 588+14aA 585+14aA 58.1+l.1aA
Control (CK) 582+0.8aA 57.6+1.0aA 558+ft13aA 56.840.8aA
58.1+1.2aA 573+1.5aA 573+f1.7aA 569+19aA
a*
1 11.1£0.6aA 14.0+0.3a AB 14.5£0.7a A 14.8+0.6 a AB
Shading 2 12.741.8a A 14.6+1.3aA 14.103aA 155fl.1aA
3 122+04a A 13.5409aAB 13.9+1.0a A 14.2+0.6 a AB
1 9.8+1.9bA 12.1£09bB 12.8+1.1aA 13.1+09aB
Control (CK) 2 11.7£0.3 ab A 13.4+0.5 ab AB 14.9+1.1a A 14.3+0.3 a AB
3 13.0£1.2aA 144+0.7aA 14.740.7aA 14.5£0.8 a AB
b*
1 43'9§é'6 ?457+0.6aA 46.7+0.9 a AB 47.1+1.4a AB
Shading 2 42.6+0.5abB 46.6x1.6a A 46.7£0.2a AB 47.1+0.4 a AB
3 41.240.6bB 457+0.5a A 45.8+0.5aB 454+3.5aBC
1 423+403bB 457+05aA 46.1+0.6bB 41.840.2cC
Control (CK) 2 42.0£1.0bB 46.0+04aA 46.5+1.1bB 46.7£09b AB
3 459+1.9aA 47.0+0.8aA 48.0£0.5aA 49.7£0.8a A

X, y, z, W _{% _i%( 2
%YW Refer to Table 2

YRGB+ W H Y L 42%) b
R 6)

B2 WH DI (4.9%)

RIS 4~ 8 A1 12 30 - WA W5 BRI ARG AT
RIS TR o I RS OTR  fSN
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Table 6 Effects of preharvest shading and retention number of fruit per cluster within

the bag on fruit weight and weight loss percentage of ‘Hosui’ pear during
storage at 5°C for 0, 4, 8 and 12 weeks.

Shading Retentign No.  Fruit weight (g) Weight loss percentage (%)

treatment of fruit per before storage

cluster (0 week) 4 weeks 8 weeks 12 weeks
1 318.8+£7.9" ab* BCY 1.8 3.0 43
Shading 2 267.1+33.6 b C 1.8 2.9 4.4
3" 357.3+21.9 a AB 1.8 34 5.1
1 398.144.7a A 1.7 3.0 4.5
Control

(CK) 2 338.8+11.0cB 1.8 3.5 4.9
360.7+8.2 b AB 1.5 2.7 4.2

X,y,Z,W %ﬁ%‘f?‘\‘ 2
%YW Refer to Table 2

27 FRRKEEERMESBT B L LOHTSTIFFR 04840 12 F %
FHR BT AEAR R TR R R L B
Table 7 Effects of preharvest shading treatment and retention number of fruit per
cluster within the bag on flesh firmness, total soluble solids content, titratable
acidity content and sugar-acid ratio of “Hosui’ pear during storage at 5°C for 0,
4, 8 and 12 weeks.

89

. Retention Flesh firmness (N)
Shading .
treatment No. of fruit — Before storage 4 weeks 8 weeks 12 weeks
per cluster (0 week )
1 5.6+£0.7a A 5.3+0.6 a A 3.1+02a A 3.7¢1.3a A
Shading 2 5.1£0.8a A 43+0.6a A 3.0£0.6a A 3.4+0.8a A
3 5.840.7a A 43+0.7a A 3.1£0.3a A 2.6+£0.2a A
1 4.4+0.5a A 54+1.0a A 3.4+0.7a A 4.0£0.0a A
C(Ocng’l 2 52+1.2a A 3.8:0.72 A 3.5£0.6a A 414242 A
3 42+0.6 a A 4.8+1.0a A 3.3+0.5a A 2.5£0.2a A
Total soluble solids, TSS (°Brix)
1 10.841.0%a" AY 10.9+1.6 a A 12.5+£0.6 a A 12.6+0.8 a A
Shading 2 11.740.5a A 11.0£0.2 a A 11.5+0.7 a A 11.7£0.8 a A
3 11.740.1a A 10.840.6 a A 12.6£0.3a A 11.7£0.9 a A
1 11.320.2a A 10.7¢0.3 a A 13.0+£0.1a A 11.7¢0.5a A
C((ggl 2 11.241.0a A 12241.6a A 12.8+1.1a A 12.041.0a A
3 11.5£0.7a A 12.740.8 a A 109+£2.1a A 11.240.6 a A
FTF
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. Retention Flesh firmness (N
Shading No. of fruit ~ Before storage -
treatment per cluster (0 week ) 4 weeks 8 weeks 12 weeks
Titratable acidity, TA (%)
1 0.20+£0.02 a A 0.24+£0.04 a A 0.20+£0.02 b A 0.23+0.06 a /
Shading 2 0.16£0.01 b A 0.17£0.03 a A 0.28+0.04 a A 0.24+0.03 a /
3 0.20+£0.02 a A 0.22+0.05a A 0.23+£0.01 ab A 0.27+0.09 a /
Control 1 0.15£0.01 a A 0.20+£0.02a A 0.21£0.02a A 0.30+0.08 a /
(CK) 2 0.18£0.04 a A 0.16+£0.02 a A 0.24+0.04 a A 0.29+0.02 a /
3 0.20+£0.02 a A 0.19+0.04 a A 0.21£0.05a A 0.21+£0.02 b ¢
Sugar acid ratio (TSS/TA)
1 53.8+11.2 48.6=13.4 62.2£1.9 45.7+13.8
Shading 2 73.6+4.9 64.9+8.6 42.546.7 50.2+8.5
3 58.2+5.2 52.2+16.8 53.9+2.4 45.7+13.8
Control 1 73.4+5.4 52.7+6.1 63.3+7.7 52.6£3.3
(CK) 2 63.7+15.0 77.3£11.3 55.5£13.6 41.446.1
3 57.5+£5.4 68.5+13.8 56.0+£19.4 52.4+3.3
X, Y, Z, W —:E:%[%‘ 2
%% %W Refer to Table 2
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