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Abstract To investigate the effects of low temperature on the morphological development of facility-grown
strawberry’s floral organs and pollen vitality, two strawberry varieties, the long-day variety ‘Selva’ and the
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short-day variety ‘Toyonoka’ were used as study materials. Dynamic low-temperature treatments were
conducted during the strawberry budding stage, with two temperature settings (20 °C for daytime maximum
and 10 °C for nighttime minimum, and 15 °C for daytime maximum and 5 °C for nighttime minimum) and
three different exposure durations (3, 6, and 9 days). The control group (CK) was maintained at 25 °C for
daytime maximum and 15 °C for nighttime minimum. The phenotypic characteristics of floral organs,
anatomical structures of sepals and petals, pollen vitality, and fruit set rate under different treatments were
investigated. The results showed that: 1) Low-temperature treatments delayed flowering and reduced
flower opening. After 9 days of the treatment with 15 °C daytime maximum and 5 °C nighttime minimum, the
maximum flower opening in ‘Selva’ and ‘Toyonoka’ decreased by 30.04% and 30.93%, respectively,
compared to the control, and the flowering delayed by 11 days and 13 days, respectively; 2) Low
temperature had a significant impact on the morphological traits of floral organs. The length and width of
pistil, anther, and filament in ‘Selva” decreased by 30. 16%, 33.54%, 37. 10%, and 48.96%, respectively,
while in ‘Toyonoka’ , the reductions were 31.56%, 33.56%, 37.13%, and 48.16%, respectively. The
length and width of sepal and petal also decreased with increasing low-temperature stress; 3) After low-
temperature treatment, the thickness of the epidermal cells and the overall thickness of sepals and petals in
both varieties increased significantly. After 9 days of the treatment with 15 *C daytime maximum and 5 °C
nighttime minimum, the sepal thickness and petal thickness in ‘Selva’ increased by 26.50% and 33.89%,
respectively, while in ‘Toyonoka’ , they increased by 24.21% and 46.04%, respectively. 4) With the
intensifying of the low-temperature stress, the pollen vitality in both varieties significantly decreased. After 9
days of the treatment with 15 °C daytime maximum and 5 °C nighttime minimum, the pollen staining rate in
‘Selva’ and ‘Toyonoka’ decreased by 57.04% and 67.19%, and the pollen germination rate decreased by
56.70% and 63.46%, respectively. 5) After low-temperature treatments, the fruit set rate of both varieties
decreased significantly. In conclusion, low-temperature stress had a smaller effect on the morphological
development of floral organs and pollen vitality in the long-day variety ‘Selva’ compared to the short-day
variety ‘Toyonoka’. This study provides valuable information for temperature management during the
flowering period and low-temperature disaster prevention in facility-grown strawberries.

Keywords facility strawberry; low-temperature stress; floral organ; flowering process; morphological
development; anatomical structure; pollen viability
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Table 1 Observation standard of strawberry single flower opening process

At 34

Period

PURILIE 7¥li

Observation standard

i N

8 NS PRIk -

Bud enlargement stage |

ORI I

LV ENa DY Na Y

Sepal unfolding stage 11
FE G 85 i1 3] T

PR 53 b5, AL 2 TT

Petal exposure stage III

AE M e T 481 1V

AE I T2 7 e T, o o M A

Petal expansion stage IV

T v

PEME 58 42 JE T, O B 35 B g K, 355 R M8 o 4= R R

Flowering stage V

(a) EFE A 1 (b) %R RITH I

(a) Bud enlargement stage I (b) Sepal unfolding stage II

B2 ESBEARENRREER

Fig. 2 Diagram of the blooming stages of a single strawberry flower
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Fig. 3 Effect of low temperature on the single flower opening process of strawberries
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Table 2 Effect of low temperature on the number of days required for each stage of flower opening in strawberries d

R R OT

TE T 55 30 AE 7 T IF 4E

Variety  Treatment Bud enlargement Sepal unfolding Petal exposure Petal expansion Flowering
stage stage stage stage stage
CKD3 2 4 6 7 8
CKD6 2 3 5 7 8
CKD9 2 4 6 7 8
T1D3 4 5 7 10 12
Selva T1D6 5 6 8 11 14
T1D9 6 7 10 12 15
T2D3 6 8 10 13 15
T2D6 7 9 11 13 16
T2D9 8 9 12 14 19
CKD3 2 3 5 7 8
CKD6 3 5 7 8 9
CKD9 2 4 6 7 9
T1D3 6 8 10 12 14
Toyonoka T1D6 6 9 12 14 16
T1D9 7 8 10 13 14
T2D3 8 12 14 16 18
T2D6 10 13 16 17 20
T2D9 10 14 16 18 22

TE: CKD3 R 785 BEAL T #5288 3 d s CKD6 /5 76X B R F54E 6 d; CKDO /R 7i Xt B4 F #5429 d; TID3 3% /8 T14b#E 3 d; T1D6 3R/R T1
AhFE6 d; TID9 /R TIARIE9 d; T2D3 /8 T2 A3 3 d; T2D6 % 8 T2ALFE 6 d; T2D9 %R T2 43 9d. T,
Note: CKD3 indicates a duration of 3 days under control conditions. CKDG6 indicates a duration of 6 days under control conditions. CKD9

indicates a duration of 9 days under control conditions. T1D3 indicates a duration of 3 days under T1 treatment. T1D6 indicates a

duration of 6 days under T1 treatment. T1D9 indicates a duration of 9 days under T1 treatment. T2D3 indicates a duration of 3 days

under T2 treatment. T2D6 indicates a duration of 6 days under T2 treatment. T2D9 indicates a duration of 9 days under T2 treatment.

The same below.
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Fig. 4 Effect of low-temperature stress on the pistil length, pistil width, anther length and filament length of strawberries
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T, ‘Selva’ 5 ‘Toyonoka’” f£ it & & 4 5 W 2>
7.39%~23.01% H18.83%~23.26% , £ i & & N
A3 5 2> 8. 03%~27.89% 5 8.96%~30.17%; T2
Ab T, 2 A4 R AR I K B 4 /N 15,2090~
29.82% 1 14.94%~36.93% , 46 I F& E 43 5] 9, /)N
17.01%~43.61% H116.06%~43.66% ., % H &
i Toyonoka’ FIH H AU 5 A * Selva’ i) 22 7 IF A
# .5 ‘Toyonoka ML, * Selva’ =5 - 5 L 52 5 i 72
JERUIN . R G AE R A AR K AR R AR
F 2R QR AP G S S 32 5005, 46 T D) 2 fHE AP S 1R
UEFBZ A R R A IUR AT o i I IR Ak 3R 32 1 o
2~ R R 2 (R R IR R B X2 B W A R
XiF R FRA d AR  — E  BR
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Table 3 Effect of low-temperature stress on the sepal and petal morphology of strawberries mm
0 s R R 9 1 e g e 9L
Variety Treatment Sepal length Sepal width Petal length Petal width
CKD3 12.184+0.08 a 4.324+0.04 bed 11.8940. 17 be 11.51+0. 18 ab
CKD6 12.3740.12 a 4.46+0.15 ab 12.094+0. 07 ab 11.5240. 10 ab
CKD9 12.434+0.11 a 4.43+0.13 abc 12.1740.11 a 11.7240.07 a
T1D3 11.22+0.25b 4.20+0.04 cd 11.1540.27d 10.6540.10d
Selva T1D6 9.704+0.13d 3.5640.06 f 10.41£0.19 9.764+0.09 f
T1D9 8.63+0.12 ¢ 3.22+0.06 gh 9.274+0.14 hi 8.35+0.101
T2D3 10.4840.08 ¢ 3.8540.24 ¢ 10.21+0. 06 fg 9.6140.14 fg
T2D6 9.4240.08 de 3.2140.23 gh 9.4940.11 h 9.3440. 30 gh
T2D9 8.41+0.08 g 2.67+0.19 jj 8.4540.10 ] 6.5340.26 k
CKD3 12.08=+0.20 a 4.45+0.11 ab 11.68=+0.09 ¢ 11.08+0.24 ¢
CKD6 12.16+0. 16 a 4.51+0.07 ab 11.75%0.09 ¢ 11.11£0.22 ¢
CKD9 12.2440.13 a 4.60+0.05 a 11.8940. 18 be 11.21£0. 11 be
T1D3 10.52+0.15 ¢ 4.14+0.06 d 10.74+0.10 ¢ 10.26=+0. 14 ¢
Toyonoka T1D6 9.2740. 33 ef 3.4340.13 fg 10.18+0. 13 fg 9.5640. 18 fg
T1D9 8.26+0.11 gh 2.8340.08 1 9.0440.27 1 7.8740.35]
T2D3 9.544-0.55 de 3.5940.11f 10.02+0.18 g 9.464-0.13 fg
T2D6 9.0140.26 f 2.52+0.06 h 9.2840.09 hi 9.044-0.25 h
T2D9 7.9340.30 h 2.6140.08 ] 7.4340.04 k 6.3540.13 k

R P RUE A EFR 2% . RFI/NE R KR i P<<0. 05 Duncan K % . T Al

Note: The values in the table are mean 4 standard deviation. The lowercase letters in the same column indicate the results of the Duncan test

at the P<<0. 05 level. The same below.

2.3 REMEMN2MMMESERSRMMBIE

Al A |
2.3.1 FHMALH

IR X i ) 25 A B S DL R 5. AT UL B
A A FR BE R RIS, 2 A R R AR S D R R 4
LU YA HOF R R A Ak o AR TR 38 X B A
fift TS5 M S HR e WL 3R 4. AT DL A IK IR A B S
AN TR] i b R R b R R A R B T 3R R A0 S
R R OR T CK AR B, HL T2 4L FE 9 d J5 4%
JERE A B R H A A B 2 ) 22 RO N B . A
WA, 5 CKAH ., T1H#I T2, ‘Selva’ 4 5 |- 3¢
o4 f R BE 4y i 8 n 12.70%~36.12% Al
31.69%~48.49%, ‘Toyonoka’ W 43 % 4 fin
7.65%~23.39% Ml 35.26%~33.32%; ‘Selva’ F
& Bz 41 i JEE B 8 0 15. 2096 ~37. 83 % M1 32. 42 % ~
48.56% , * Toyonoka’ W 73 5| 3 Jin 5. 76 %6 ~26. 62 %
H137.02%~35.12%; ‘Selva’ 2 H- J& FF 43 5 34 fin

3.56%~4.34% F110.27%~26.50%, ‘ Toyonoka’
)43 530 48 3. 25 % ~10. 96 % F19. 57 % ~24.21% .
2 WA UL I 381 £ 5] R A 2 45 A 1 38 S R A48 i
AL, H 2 A b Fl B AR i R] 22 S 1 3 Selva’ 2
LERIZ RS  Toyonoka’ AH HL 14 i 2 88 k.
2.3.2 KGR X6 I AR 2 M0 R R

AE I 0 LA A0 1 AR Ak — 8 BB B AT D) S A )
B PTFEME o AR IR X A6 T i 350 45 4 s ) WL IET 6., T DL
2~ il Pl R A R D) TR PR R R RE ZH SR 4 R
SRR R ANRHES B AT N S AR YR
T RE 2 20 i 18] Bt K, HE S TR, R Ak A A A
WS i AR AL RS | FEAE AL SR B 40 B i R O
HERELH SV AT IS . ARIR P38 X AN ROl A 1912
TR AC IR S S5 W S B RE i WL 5. T L IRR
il T, Selva’ 5 “ Toyonoka’ B4§ A6 i I 3 52 4 g
JEERE T 3R B 200 0 VR R A R R TR A s ] 3
IR RN, AR IR AL B O d T 24N i Fh AR b 3% R 4
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(a,) CKD3 (a,) CKD9 (b)) TID3 (b, TIDY)|

(a) Selva CK. (b) Selva T14bHL

(a) Selva under CK treatment (b) Selva under T1 treatment

(d,) CKD3 |(d,) CKD9

(c,) T2D6

[erTe]

™

(c) Selva T24b## (d) Toyonoka CK
(c) Selva under T2 treatment (d) Toyonoka under CK treatment

(e TID3 (e,) TID6 () TIDY I(f) T2D3| (f,) T2D6 | ] ) T2D9)

(e) Toyonoka T14b¥ () Toyonoka T24b#i
(e) Toyonoka under T1 treatment (f) Toyonoka under T2 treatment

Bs5 TRaAMESEHBETEEMEN

Fig. 5 Microstructure of the cross-section of sepals of different strawberry varieties
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Table 4 Effect of low temperature on the epidermal cells and overall thickness of strawberry sepal pm
fity Fif Ak 3 3% B A A )5 T 3% B A i )5 R
Variety Treatment Upper epidermal cell thickness ~ Lower epidermal cell thickness Sepal thickness
CKD3 26.29+1.10 h 21.12+2.26 ef 180. 7845. 85 ef
CKD6 26.52+1.21 gh 21.69+1.12 def 183.704+1.75 ef
CKD9 25.80+0.92 h 21.23+£1.10 ef 183.0942.07 ef
T1D3 29.63+1.80 f 24.3340.81 cd 187.2245.02 def
Selva T1D6 33.28+1.55 cde 26.6440.76 be 193.3146. 04 cdef
T1D9 35.1241. 32 bed 29.40+1.62 ab 191. 044-1. 76 def
T2D3 34.62+1. 24 bed 27.97+1.17b 199. 34+3. 05 bed
T2D6 36.6140.56 ab 28.144+1.29b 208.90+1.24 b
T2D9 38.384+0.70 a 31.54+1.98 a 231.61£6.50 a
CKD3 24.05%+0.69 h 20.13+1.51f 178.08+6.71
CKD6 24.41+1.00 h 20.344+1.73 1 177.744+11.97 f
CKD9 25.27+0.94 ¢ 20.7041.94 ef 180.40+15. 05 ef
T1D3 25.89+1.01 h 21.2940.79 ef 183.874-10. 37 ef
Toyonoka T1D6 29.0243.44 g 23.284+1.13 de 187.594-2. 94 def
T1D9 31.18+2.04 ef 26.6142.05 be 200.17+11. 65 bed
T2D3 32.53+1. 14 de 27.5940.47 b 195.124-13. 76 cde
T2D6 35.62£2.42 be 26.7442.77 be 207.09+7.89 be
T2D9 33.69+1.85 cde 27.97£1.11b 224.08+8.71 a

MRE T REMEEE SHEREE A REK. 5CK Y1 g JE- 14 Jm 42. 30% , “ Toyonoka’ ¥ it 50. 61%,
ML, T1AEE 9 df5, “Selva’ In 2 % 40 g J5 2 4 ‘Selva’ £ it JB B 14 Jin 16. 33% , ‘ Toyonoka’ 34 Jill
42.96% , ‘ Toyonoka M3 Jii1 62. 90% , “ Selva’ F & f7 16.77% ;s T2 4bFE 9 d J5 , ¢ Selva’ |+ 3 Fz 20 ffd J55 B 484 i1
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52.47% , “ Toyonoka ¥4 il 71. 26 % ,  Selva’ T 3 iz 4 45.04% o AR fl 2z i) 45 R R AR A ka3 5 W 3
JH JEE B 38 i 53.93% , “ Toyonoka” Il 3 Jin 56. 60% , AH L Selva’, “ Toyonoka’ 46 75 57 EME W30 J5 %%
‘Selva’ £F ¢ J& i 4 i1 33. 89 %, < Toyonoka I 14 i1 & JEE A AR E R

(a,) CKD3 | |(a,) CKD6 [(a,) CKD9 | [(b) TID3| (b,) TID6 | (b,) TID9
(a) Selva CK (b) Selva T14hFH
(a) Selva under CK treatment (b) Selva under T1 treatment
(c,) T2D3 | /(c,) T2D6 | (c,) T2D9 /(d,) CKD3 |(dz) CKD6 ,) CKD9
(c) Selva T24bFf (d) Toyonoka CK
(c) Selva under T2 treatment (d) Toyonoka under CK treatment
I [(e,) TID9
(e) Toyonoka T14b# (f) Toyonoka T24b#H
(e) Toyonoka under T1 treatment (f) Toyonoka under T2 treatment

E6 FARAMESEBETEEMEN

Fig. 6 Microstructure of the cross-section of petals of different strawberry varieties
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Table 5 Effect of different low temperature on the epidermal cells and overall thickness of strawberry petal pm
sy A 4b 3 b3 B A M )R T 3R B 20 L )R TE 0 J5E JiE
Variety Treatment  Upper epidermal cell thickness Lower epidermal cell thickness Petal thickness
CKD3 19.00=+0.58 h 19.52+0.89 g 160.69=+4. 56 ef
CKD6 19.8940. 93 gh 20.23+0.81¢ 167.17+4.98 de
CKD9 19.25+2.06 h 18.58=0. 75 ghi 161.3943. 27 ef
T1D3 23.01=0. 18 ef 22.56+0.61 ef 169.4240.76 cde
Selva T1D6 25.83%1.41 bed 25.4340.53 bed 184.38=+1.00 cde
T1D9 27.52%1.04 abc 26.444-0.52 be 187.75+1.10 cd
T2D3 25.37%1.00 cde 24.12+0.79 def 190.38+3.92 ¢
T2D6 27.60%0. 88 abc 27.1041.54 ab 204.84+8.62 b
T2D9 29.35+0.63 a 28.6040.92 a 216.08+5.26 a
CKD3 17.3740. 34 hi 16.8141.46 i 141.85+1.90 1
CKD6 18.19£0. 68 hi 17.33=+0. 63 hij 144.784+1.711
CKD9 16.39+0.98 i 16.36+0.56 j 141.91+3. 231
T1D3 21.75+1.13 fg 19.3040. 34 gh 154.974+1.30 h
Toyonoka T1D6 25.09+1.41 cde 22.34+1.86f 160. 66+2. 54 gh
T1D9 26.70+1. 30 bed 24.6441.54 cde 165.714+2.19 fg
T2D3 24.1741.41 def 22.53+2.02 ef 183.74415. 65 cde
T2D6 26.8742.51 abc 24.96+2.05 bed 189.2649.07 ¢

T2D9 28.07+3.32 ab 25.62+1.29 bed 205.83+9.89 b
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2.4 RBBMHEN 2 RMESEHITEHHNEIE
2.4.1 IKEMEHFERG YA

TTC G 37 38 o & W A6 B i i) il 3% P ok Jz ke
A6 0 A i 7 o AT X A A R G £ 3R 5 ) DL
K7, AT DL Bt 5 A I 52 I3 A0 R I 3 B [ 1% 3
K, K BB BB Selva’ FEL H OB 5L b T A
‘Toyonoka’ i e o, 38 ¥ I FF 22 FREEaH . T1
AR 9 d JF “Selva’ B 5 A0 L CK T [ 36.72%,
‘Toyonoka’ fE TID9 AL #F b CK TR 41.65% , %4
%A 42.33% s T2 A B9 d Ji5 , “ Selva’ e (o A 1L
CK F#AK 57. 04% , “ Toyonoka’ 4« 8, 3% A b CK F#AIX
67.19%; T1D6 &4 F , “Selva’ Je i % K 58. 26 %,
e CK B fiK 19.59%, ‘Toyonoka” 3¢ i & Jy
54.91%, #1 kb CK & fik 22.44%; T2D6 Ak # T,
‘Selva’ fil “ Toyonoka’ i 4¢ 4, 3 4H Lt CK 43 J1] B I
43.60% F1 52.16% . Mt ‘Selva’, T2 4b # T,
‘Toyonoka’ Yt i 3R T [ jfa #F g 3 | “ Selva’ H 4§
1 ¥ 3% 11 % Toyonoka™ W 7% MY &8 w5 1Y K I &
N o

ab b a ab
d de
8 -]:_ e
S E h h
¥ @ 1 ;
g2
] .
= & i
6 9

Ml KAL/d Stress days
@ES-CK @S-T1 BS-T2 OT-CK OT-T1 OT-T2

7 REBEMEMNESEMEERNZNE

Fig. 7 Effect of low temperature on strawberry staining rate

2.4.2 KRB AKX EG YA

R IR oIy 3 5 AN [ i g R R W R R A
I8 iR . nI MWL : TID3ALBETR , “ Selva’ 54 46 K B
KRR TEL13.55% , 23 6 d kb B, 0 k R4k T %,
B CK T FE28.32%,9 d b B , “ Selva’ B &E 4L
KR E R RN 39.17% s T2 4038 R, “ Selva’
TR AE N B 2 R BT N W 7R i 3 d IR B &
KRR 30.51% , AL B 6 d mf, B iR ik 21 46. 28 % , il
W9dJE, kR T MHS6.70%. L ‘Selva’,
‘Toyonoka % 1% i Jifk 360 58 Jn #0g% ; TID3 b ¥R,

“Toyonoka’ fE 4 i & % T £ 19.86% ,6 dJ5 FRET
35.23%,9dJi FREA47.94% ; T2 RIRAL BT, i ann
3dJEwf ok R FM3.61%, ia6di T
52.46% , 433 9 d W HriE |, “ Toyonoka’ £ #; B & %
T B 63.46%. fE T1 F1 T2 2 Fp AR IR & 14 F ,
“Selva’ B 1 46K B & 2 Bl 4 35 A ) SE K G 3 R
fIX,7E T2 BRA 1 F N RETE W3 . AH L Selva’,
“Toyonoka " X I ik i BEURRPE 5 =, 460 ] & SR AE 45
AV Ak ) T e e R

70 ¢

a
60
50 b

40 b

R %
Germination rate

30 b

20 +

10

Jira RE/d Stress days
ES-CK @S-T1 BSs-T2 OT-CK OT-T1 OT-T2
8 REMNEZELMHERENZN
Fig. 8 Effect of low temperature on strawberry pollen

germination

2.5 RBHEN 2 RHEFSLRERNHIT

A TR e SR Al e A ) A R T Y AR AR L IR
A 3T R R A B s m BLIEL 9 R UL T, Selva’
R AL R A CK R 11. 67 %~24. 38% , 5 CK AH
I, * Toyonoka’ g Ak A TR 13, 10%6~37. 65205
T2, 24 i Fh R A AL FOR N T o 3, T2D3 b # s

100
80 |

60

AL %

Fruit setting rate

40

20

6 9
Mt REUd Stress days
BES-CK @S-T1 BES-T2 OT-CK OT-Tt OT-T2
9 RENEFLRERNFIN

Fig. 9 Effect of low temperature on strawberry fruit setting rate
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“Selva’ A %8 63.81% , #l4¢ CK T % 31.40%,
‘Toyonoka’ Ak 3R A 59. 56 % , #H 458 CK F [ 35. 20% 5
T2D6 A4S , 5 CK AL, ¢ Selva’ A H R R % 33. 31%,
‘Toyonoka’ AL R Rk 32, 719 ; T2D9 AL B , ¢ Selva’
AR SR 57. 32 % A CK FR# 35. 73%, * Toyonoka’
Ap LR Ay 48, 55% , M CK R 47.00% . K 5%
BEAR T 24 A P AR (0 AR SR T2D9 A BT, Ak SR
TR

3 iHiRESER

3.1 g

RIS E, LR EF 25
PRUER W 5 ), R v i R PR R AR IR A KR
YW a N ¥ 22— A6 8 8 R B3 0] g
SE AL E K E AR WMEIE . AR & IR
W X AR AL R AR, 5 CKAE L,
B ARG et JOih 2 R RE 8 I, 2 A o AT g A A TR B
IR Y B4R T A B BT BE 980N, 4B % T [A)
HESR 3K 5 R g 4 AR — B0, HE I T g 2
UL 2% 1 25 1 5 FE W 4 B RS 1 T M1 5506 & AR
M, RBOCE MR B, A5 0E T s
(I R S v s 2 O P v = S S VA N ]
L ERE KE .

U AR B 30 X A6 R R F G
e & R ORE RE AR O P 38 B R ZE 4K, “Selva’ M
‘Toyonoka’ {624 Ak 22 K B 55 i 388 1 < B8 RN 9 i
By 0 2 08/ JUHAE T2ARIR AL FR O d J5 o Ml 88 F0 I
BRI GEAR R BAE R AR R E J R R B O
VR, FOAR T A 8 25 5 W B2 My A7 7 x4 90 & ¢
COE S NTIN: 28 A £ %, N S R YT AW
X Al BE T B K 2R R BRSO A BN B
Koichi %% % B[] iof 2 58 76 AR T 23 4 5 2 A i Fh
IKFRAEL I BE L AE 25 K B 5 48 0y & 1 BoA 35 4
K, X AR EE R — B, A2 Z N Jo ik Ik
HOIT SO A Sk AR R R S R AR R
6 22 L0 0 2% 7 0T 5 A7 LB R Y AR 5
‘Selva’ 55 * Toyonoka’ Hi 45 {& 22 1< Ji B A% I )b 18 72
JEE TR D /0 o I BE 38 X A8 22 1Y 5% W FE AN [F] AR )
T 5T 45 18 IR AN M TR, Zhang 285V F 95 A R AR Bk
A 22 K S8 TF R A2 1 B8 S W) L AE 22 10 A R T B A
RUZR S B BB TRE

Rl Iy 388 AN A0 g R AR I R T R

SEA) , AS B 9E IA J BHAT W 38 X A R R AR
fiff E) 45 F A 7 AR N R B I IR 38 R EE
J# , ‘Selva’ 5 ‘ Toyonoka’ %8 J K AL § I T 3% B2 4
JHLJEE B DA S AR L B S S B B a H, E  AE
R AR A B —FR A, T AR AR N BB g 2 AL
PRV AR 05 . A B ET G T SR I B A I
TE X R 3R R R B DL e R R A R ) {H ]
R0 ARG I 38 25T L R AR E S A ) e R
543 HC 0 € Ve P (1) B 4BV RE 7 . H HI i SR BT X AR
BT R B A R R DA R R AR R R A AR e R Y
A I ST (R N B 5 2 AR IR B 3E 02 4 18
ABA & Hm™ ABA fEAR R I8 T RE IS5 T
20 i BE £ R G 1 6 DR TR B A A0 R BE £ B
I, A6 7 B A M Y RS R AT e L BE A B, i
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IR 2 S B R AL SR O S A ) A B
T T REAR X 5 AR AR B S5 18 — 3. IR XL
¥ 0 3 05 e, S IR DA A A AR 5 e 46 24 5 4K
BB kKB, B2 ok IE W AL JUm R
ST AE A TR T BEAR B 25 J0 R I R W & 4 R
B SN S RASFBU" R THK., HATE
M2 , 7 52 BRI PR 38 )5 © Toyonoka’ 52 41 il 7 B %L
K F ‘Selva’ , ‘Selva’ X} ¥ & 19 & v ¥ # F
“Toyonoka’, 1] B8 Y JiL [N 47 * Toyonoka’ 2k Ji H 71 &
&AM RWIE BB R R R <10 CEOL T,
A 2O JE WS we T 46 IR RE U Rk 3
P

W98 % B ¢ Selva’ 5 “ Toyonoka’ % % % F 0 °C
DL b B AR, JF A6 3E R K AR B 16 ) 32 B — 2 S
JEHR 15 “CCH fem il ) 15 5 COH BRI D IR
TN o AR I 3 T A AR 0T Y 5 e A
SR AR 7 v SR BEE 2 A U BE R AR R . T A O
IR XF 0 CBL AR M 47 BF 5E, ‘Selva’ §
‘Toyonoka’ ¥ % XF T & T K I (9 i 32 14 w5 A o] %01
X AR U P 38 4k 3R 45 S R S B R AE R IE A R
A6 A fidk #5125 48 LA e A6 A 3% 0 5 AE M Wi %, F 9T 0T OR
PR SR A BT IS B AP IR T R AR A 2 I 45 02 K
K IR S I PR Y A i — 2P U AR 5 2 O
191 25 7Y B A IR R 32 0 0 o AR E S DL FE R
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