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# iv(Solanum LycopersicumL.) 4 doflicfh2 % dfid > R A LB FEF 5 59 5
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150-200 g 2. B » 2 & * ipu @ a i1 o 44 2020 £ f AcfAiE e ff 3999 oF 0 & of
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Fi04 £ L PR A 21.0-29.5°C 5 if 4 % 18.5-21.0°C i%rnﬁ;@%’gia
IR T i 30/25°C b 0 A BEE T AAei R EcE 2 TBF T 0 (Arrizumi et al.,
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T AR hp RIEHRBT R LR @ TR o AR 20 X (87 > Fanwoua ¥ 4
(2012)47 1 3% F AP IR 27°C/23°CHmk i ™ o & P iR 22°C/18°CAIL 4 > % %
4 P> % F #dg - De Pascale {- Stanghellini(2009) 7] R I BEELE
P e R PEE A R EF AR TR -

%r}%ﬁéﬁr%ﬁ7i )l;‘g A A TR PR A TR R TEITER 7 R A R
8RR % % 7 % (Ho and White, 2005) o 45 5 d 238 e s 15 4 T iE* A FInE 48
BLEEMEFF RO S LR e et B3 JIRAT T AR F4 e
WG ERERE LR R blher Y B R R RAT FREPEEF BRLT >20kPa
W0 BRE P FACET P R A R R R R R R L F A
Aj(Huevelink et al., 2018) » e enf o~ % F Ak 2 2 L F A FpE 2 5» 78
o Vinh % 4 (2018)4p 1 + % &-f8'Momotaro Fight'sz ¥ % &-f&'Cindy Sweet'ip v* 7 #® h
FRAEETF AP AFRFS ERAETHBERR SR FHE L RL

FER DR ERFEG PR F FORAPBF G A ALRB R H
AAFARATPROFPUPTLEHEENIETIANRREBETEFBAT LIS
ERY ﬂ:i&&%% BT AR hEER L B At BB ,J,P;g;f,‘:t—r AERS R FE

A ET “rr?f— FALERE TR ORBRYE4 L2 44 L)
ETRFFF2AL LS
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Seeds Co., LTD.) % ' 24§ 994' (7 #4d ) °
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EHRE o MM 8LL A 1B R AR BAFFE L SRR

FrapRed5- PAERRLEE G FS E S > (15-10-15-2, Hakaphos blue,
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(C)EHE2 £ b divy ve PAEREBRPF L 8L 2402 0 A FR YRR iffy
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fro THERFBENPRET I LT RS -
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ia§4*iﬁf~ BFEFTE > SRV ERIBFER EHRTATREET -
(T )Bm= 22 F30 A @ * Ld < A& ppe (Lo > 1982) » 4 %% 1000 ==
I RACER Lo B R R FREPOC RS LR R LR
B PR R P e 20
(3 )ESE 3 # e S fE b FHRFEAS cm x50 Cm A R 3 T o BRe ST A E 3
BETERIEZ A L2 A A2 3EA o FEAF 4R

EAL NI S5 & i

R A )& B (g-1000 LY)
Ca(NO)s 360.00
KNO3 400.00
NH4H2PO4 80.00
MgSO4 250.00
Fe-EDTA 30.00
H3BOs 2.00
MnSO4-H>0 2.00
ZnS04-H,0 0.22
CuSOs4-H,0 0.05
NaMoO,-H,0 0.02
EC ©:1.64 dS/m pH #:6.0-6.6

£ 2. % P\?‘:f—\-i'f]‘bﬁ)wﬁ/%éﬁi?ui/kfii & p /]%’ gﬁ?—r

AR A i B3 AA#AERER i¥ 7 = #<(90 mL-min™)
- FEIHA P AEER 1/2 2% Ex 204
FAPEERIFN- AR ik 5= > &% 204
F-TTREBTIYS-FRFS ik 8= > &Ex 204
$o TABLYRIEREL 11/2 10+ &% 244
Z DAL

(- )®BiEE

18 & 2 &&: »t 2021 & 8-10 * RF 2 HOBO Temperature/Relative Humidity Data
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Logger (Onset Computer, USA) B *M etk 3 » & /| PFicdriB B %2 BRRE o
(= ) etk
LEPERM S - FRBET(TE4F)FR SR A L2 Ty ¥ 2
BEE > M EERE B(Mitutoyo, Japan)3t E 3 s ip £ = 2B~ T 5(mm) o
QERERRN - TABERE(THEE 4 )R L BRI BB 2 L8 THKY 4.5 2
56 >R F,Q‘Ef_‘% wirz h A T BT
BEFERM R - E(Tfeis 4F)pEHRERp 2 L8 THkye P2 2ERE S
BRI RRIED AT E T w2 £ R (Cm) e
4% & f: 4 4p 8 (Nikon, Coolpix P330, Japan) & > 4p#&* 2. £ 2 + > jE4dp o 7 2 60
cmo dpdEF FEY LI RF BB RSV ORI 2 ERERHINLI N
# 1+ > dp s = 12 2 Image J(National Institutes of Health, USA) it &8+ & £ & £ (cm?) -
()% £ ien %
roglh ks & i g 2 ik LICOR-6800(Li-Cor Inc., Lincoln, NE., USA)* 2 j2 16 % 6 iE
B 2 & pFEEC(11:30-12:30) R & Rl T iR (TR BEE 2 R 0 X L COz ik & 400 ppm -
FodlF #iniE 5 500 pmol-s? - kikEk A 2R % k(02 Apcer Ail01 i) % > PPFD 3 1100-1200
umolm2.sl) o & Bvp 4 L8 Ty e P2 2BRE - BT - F LR E F(CO,
assimilation rate, A) ~ # 3* ¥ & (stomatal conductance, gsw) ~ £ f % B - § Bk R
(intercellular CO; concentration, Ci) % Z 4z i® * i & (transpiration rate, E) °
(‘1“)1“5?3‘ Bk A
FERTRHE Y- TR A AN REY - AR NB I P S Lo
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» S%REAE LH-pH EAFT 60 e B 2 B R AFEOFATY o ME- TR -
TR PR LATE R B2 ATE R R AL o BRI B RN G miRD
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TR RELF BB BT L WP T 1421 p B eSS LR FIARK
ERLAERL) FEFAPEFLSF Y LF A (%) -
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Bl 1l £ic% 9 %F2n-kiap

8.H thAa ¥ -8 % & 311 %F (g plth -
T o~ At

*EE E = >4 3% 3 (Completely randomized design) - & * SAS E ¥ #ictE 9.4 K
(SAS. Institute, Cary NC)i& {7 % = 4 45 (Analysis of variance, ANOVA, a=0.05) > I 14 Fisher’s
Least significant difference (LSD)» 17 & a2/ T 35 8 F 7 & ¥ £ 8 (P <0.05) °

¥ %

AiEST 2021 £ 89 P RSB PEFFAREAF AR L PR 320C &

g 5 27.0°C > % 09:00 3 17:00 B 1 A2 i 30°C2 % 38 » T 5% p 3 8 117 & 12:00
5 344°C > T355 p MR A 06:00 5 25.5°C »
SR AR ia,%u;mmmg AR HE R F AR EFE FA L

(£ 1) o2 768 F LR ik F Ao u e 74352459945 AR E LR o f
BE R frd 68817 17% - % B = § LBk Rt rd 688~ o4 743~ frd 7684 >
A5 9941k R & %] 5 328.5~328.18 ~ 304.74 2 3185umolmol? > » S F ¥ k¥ L R o

fod T68'Z4ITH i FHF F o2 688 2Af 994'#-3T 44% % 21% - o4 T4A3' 4 ujg



-46-

frd 7682 '245 9943 SfE A F LR > DA FF N {rd 688 '24AF 994k F § e
688'c F IV H R F AP LR SR > o2 T68'EE F B >t 2AF 994 ' frd 688'#-iT 10%% 26% -
fod 7434 ulgrfed 7681 245 994'F SR A E L B L B E B o2 688 x4 994
FREFZ -2 688 - Ev R e SAFR A FLE -

HNEL fdvr BREE PR (E 3) ) el 7682 frd 7438 R ERL LA F AL
B FBEF A o4 6882 245 994> frd 688'Z 245 994'5 SR A F LB o ol
768 R R H s = RfEAp st B FRE > o4 688"~ 'frd 743'2 "2 4F 994'= RAE Y R
APARALR o 'frd 7682 '245994'3 REE LR AN FLE PR FL {04 6882
fo2 743> frd 688'2 frd 743G Rz BRI EEFALR o Ea R %G AP 0E 0 e
4 76822359943 S EG HAMF LR L F <M {rd 6882 frd 743 '{r4 688’
Z'ed 7435 bz RRENEFLER

WREF P RR LG RBTEFE T R R(E 4 2R 94 TEEF L L 6.24
mm- 4Lk 5 5.87mm> frd 768'FCE F L 5 589mm T 5 5.75mm o e 743'F
Bk 2 576 mme THE 5 589 mme o 688 FEFE L 565 mm: Tk 4 5.72
mm> frd 7434c'frd 688'F SfE LR F AL TG AR IR -

WA fdve RRERTE DR T F(£5) R2TCHREFELETANREA 2| 2
4 ] pF > ot T68'%'24F 994'F FfE2 TR Y KA EF Bt rd 688'% o4 743 Yo
688'8f ¥  *t'frd 743 A 33°CHRBIEZE A 2 ] Fis'frd 688 - 'frd 768'% '245 994'
ZERBTRETSEFFN A T4 5 A R ERFALAL - ARA 4 A
768'2 ' 245 994'A AT T KA F F M frd 688'2 o4 743 v 688'E F B *t'r
4 743 -

DEE Fivr BAELTER (& 6) 0 rd TA3rrd 768w B¢ G OB F RS i
P 'frd 688 24k 994470 P At o frd 768 245 994w HfE Y F B F R i
Al ot TABEEF 50rd 688 - B A X LA F 4R B EF 0 frd 76890 >
A5 994 R K o w5 910 2 93.0% 0 B AR AR F AR > TREF R4 688 frd
743> frd 688" frd 7434t G HF i F oo

VRS E 2 p BRI £ 0 4R 994'F o4 T68'% T RS (B 2) AdRBEE 6 p
IS E 18P 2B ol 768 25 004p T HEFREZ S FHE A EPLES 9
PAp £ 41% (p=0.002)> a4k fs $ 21 P2 5% 36 P A TS FH ST ANBEFT LR -
AE ST 39 (FF oHIFE) AR 994'% F # /S 60.81mm & ¥ #'fr# 768'2 50.96
mm % 8.6 % (p=0.004) - ## & % F H/CAPHRL L EF(F3)> L PpE 62 %9p (%7
BT RB) o T68'F B AP e F 0 AR 1524 272 36 P (5 FHT
PORSEp) o AR 994 R F B % T RIS H AviE 5O e T68'% R A LA A K e
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AR EF R A BHAERE - BREEFTPE S AP REFTREASSFTHLES
R AT (R 4) ) HERE AR AT hE(RY)E 097 -

WARA LY EPABLL LT RERF AT AoR 100 o2 768 sk G
I EFHA QMBI (HEREF A F a2 595 121%) £ ¢ 5 69%% F 2 %77
FRANPERIE R 2 N IRER TG 0 28% N IS A % 3 1 0 3% 1 8 46 i )
Moo 2AR 994 BEA Y T WL %7 % HINNIRER (E R FopE 2 55 L7%) 3 2 0
RS E 3.

BEEFir BAE TR E AR(L6) ol 68 2459945 SBT LR EFH
ErHESEaBFLPE  wf'fed 68841 » A RS F I HFREI XTI REEFTR
£ oofrd 768255 994'% 13 S AFA S FHaEFLR > S n L F K221 2 199
B oA S F R 5o 688 0 HiKA £ 5 49 024535 » Yot 768 2df 094'A 548 H Hh
AR AW L F 2609 2 2716090 3 SEF A EF LR > LA FF 02 688

35
30 F
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AR (°C)

12345678 910111213141516171819 2021222324
R (hr)

Bl 2% % 2021 #8°* 19-20p 2 97 13~14p FFap X T3 R p i o
Fig 1. Changes of daily mean temperature under the trellis on August 19" and 20,2021 and
September 13" and 14", 2021.
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# 1. 2 five 5> 2021 & 8-9 7 4 £ 2 F P RITIEHEF S - F RIS e
F-oF i ER -FIERZETER
Table 1. The leaf transpiration rate, CO2 accumulation rate, CO2 cellular concentration, leaf

stomatal conductance and leaf temperature of four beef tomato cultivars grown in August
and September, 2021.

Emm? A Ci gsw Theat
Cultivar (mmol m2s71) (umolm=2s7) (umolmol™) (molm™2s1) (°C)
Jr2 688 5.82¢Y 16.12 b 329.50 0.434c 31.63
Jr2 743 7.83a 17.83 ab 328.18 0.571 ab 32.43
Jr2 768 8.36a 18.86 a 304.74 0.585 a 32.23
' A 994 6.89 b 17.23 ab 318.50 0.533 b 31.64
LSDo.os 0.89 1.74 - 0.049 -
P value 0.0009 0.037 0.0654 0.002 0.0921

Emm-ZAgiEr @ F o A-Z F it o Ci-ve o §F CEUER o gsw-F 4t

R TerEw EAR
YMeans within a column with the same letters are not significantly different by Fisher’s LSD
test at 5% level.

2. 2FHive S0 2021 £ 89 A L2 EwmAR CEFPERCETREZE G
Table 2. The petiole angle, leaf thickness, leaf length and leaf area of four beef tomato cultivars
grown in August and September, 2021.

Ein b B FURR FHER o
S
) (mm) (cm) (cm?)
e 4 688" 722 0.370a 47.91b 504.10 b
e 4 743 90.2 0.359a 48.08 b 563.91 b
e 4 768" 91.3a 0.314b 50.14 a 643.70 a
' 2 4 994 73.7b 0.368 a 49.45 a 655.33 a
LSDo s 3.10 0.014 1.34 68.90
P value <0.0001 0.0186 0.0153 <0.0001

“Means within a column with the same letters are not significantly different by Fisher’s LSD test
at 5% level.
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%3 2 five 52021 £ 89 P Bi-y P R EFE AR
Table 3. The anther tube lengths and style lengths of the four cultivars of beef tomato on the
anthesis day in August-September, 2021.

st

b EF & [ ER [CRER
B (mm) (mm) EF &
fr4 688" 5.65 + 0.16” 5.72 +0.09 0.07
Y4 743 5.76 +0.21 5.89 +0.14 0.13
o4 768" 5.89 +0.10 5.75 + 0.04 -0.14
‘245 994" 6.24 +0.07 5.87 +0.10 -0.37

“qrd 688 TS ¥ 26-29 p o frd 743t guis ¥ 23-25 p o o 768" fE
6% 2325 p > "2AF 994" T {5 % 2527 P o
Y+ Means standard error.

%4, 2 4o 432020 & 89 P BIEE P 22 EHE T F(%)
Table 4. The pollen germination rate of four beef tomato cultivars on the anthesis day in August-
September, 2021.

i 27°C 33°C

2] pF 4] pF 2] pF 4] pF
fr# 688’ 10.3b 15.7b 6.7 10.7b
Fo2 743 7.0¢c 14.0c 1.8b 20c
o2 768 16.5a 24.3a 6.7a 16.3a
24 994 14.8a 26.7 a 8.3a 175a
LSDo.05 2.51 2.44 2.03 2.76
P value 0.0006 0.0011 0.0033 0.0015

“frd 688 TS ¥ 26-29 p o frd T4t E il ¥ 23-26 p > o2 768" E e
6% 23-25 p > '2ip 994w e s ¥ 25-28 p o

YMeans within a column with the same letters are not significantly different by Fisher’s LSD test
at 5% level.
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EIC

5 2 SfEE FA2 2021 # 897 4 Lz dafop ~ Ak BIEFEFEF
Table 5. The days to first flower anthesis, number of flowers, flower drop rate and fruit setting
rate of four beef tomato cultivars grown in August and September, 2021.

b detep Y = 7 i PR FEF
(day) (No./plt) (%) (%)
Jr2 688 26.3a 158¢ 0.0 220D
Jr2 743 24.1b 189b 1.7 40c
Jr2 768 23.4b 23.3a 0.0 91.0a
' A 994 255a 214 a 0.0 93.0a
LSDo.os 0.83 2.25 - 10.13
P value 0.002 0.0016 - 0.0012

YMeans within a column with the same letters are not significantly different by Fisher’s LSD test

at 5% level.

%6 2Hicz FAFF CRPERE AR

Table 6. Characteristics and yields of three beef tomato cultivars at red ripening stage.

P L L LR S HEx2 £
(mm) (9) (No./plt) (g/plt)

e 688 44.49 b 130.42 b 353b 491.0b

e 768 55.13a 144,67 a 22.10a 2642.7a

'3 AH 994 59.45a 14950 a 19.94a 2505.6 a

LSDo.s 6.19 12.77 3.43 341.76

P value 0.0002 0.0023 0.0014 <0.0001

2% 14 7R %9 &
Y524 7R %7 AE
*Means within a column with the same letters are not significantly different by Fisher’s LSD test

at 5% level.
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Bl 2. 2530 2459942 “frd 768" % F S %1 o
Fig 2. Changes of fruit diameters of beef tomato '‘ChanFu 994' and 'Ho Sheng 768'
Vertical bar represent standard error (n=3).

()

*Means significant difference at p=0.05.

IS
1

—o— ' 3275994 M- fr 768’

w

N

B 4eig 5 (mm-d)

i Y
[EEN

% -'? *,%: /fu(

o

3 6 9 12 15 18 21 24 27 30 33 36 39
b 14 2 4 (Day)
B 3. 2§30 245 994'2 frd 768" % F H AT H S I o
Fig 3. Fruit transversal diameter increased rate of beef tomato 'ChanFu 994" and 'Ho Sheng 768"
Vertical bar represent standard error (n=3).
*Means significant difference at p=0.05.
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25
y = 0.5792x - 1.2901
R2=0.972 .
20 T P = 0.006 ~
s |
N 4
O
=10+ e
) ¥
5 |
O L L L ]
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Bld 2405 FRIEZEFHEEF2ZApM -
Fig 4. The relationship between fruit transversal diameter and fruit fresh weight of beef tomato
'‘ChanFu 994' and 'Ho Sheng 768"

14 . B DAP1-72 O DAP8-14 B DAP15-21 O DAP22-42
oy =
S 10}
= i
g
& 6}
i
= 4 F
2 L
0 . =— 1.

o4 768 b ' 245994

15 2 Hicfrd 7682 '245 994 K2R+ FHF AP A F 2 g2 R -

Fig 5. The blossom end rot incidence and occurance time of beef tomato 'ChanFu 994' and 'Ho
Sheng 768'.
‘DAP-##s ¢ % #(Days after pollination)
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SR
iﬁﬁﬁ*%%Wﬁ%’%fﬁ“ SfEE fah 80 7 K Hop iR
32°CR7°C(M 1) MAEHREREY 44 £ @3 w2 L AR n 5487 frd 768 5417 i

F 2 245 994'2 o4 688'4pt 4 W F 4 43%Z 21% F P HEAR B A W E D 35%2 10%(#
e firmB SBABERBR T XEEY 4 2 PHARLI RS ARASHEE G

(Camejo et al., 2005) - Nkansah f= Ito(1994)t #&. 7 % ieif# e a3 R T F
BE TR 2 R 4 o SR 30°CE 40°CRIRT > FHcTr E A IV EA

BLEBEAE DR AT A AT LR R AP B RS2 ZE G BT A
WY frd T743'5'c4 768'5 A E P & & 90.2°2 91.3°4 2t'frd 688 >4 994' (%
2 ER A ERABH AT B kst T AEY P AL L R JE G FAUF
* ik F i3 = 82 28(Ehleringer and Comstock, 1987) » & 2 ¥ o4 768 L e & it
ERPAL Sk nd A E Y2 8F pvt 2T 245 994'2 ot 688'FL I T iT
EF A FIER RS S LSRN T AR T R 15lam(Q010)4 1 b d

.
Brfic 2 F CRFMCEFRFIEY FHRTY EFREDTBEL F ORI DT R F
FHE B A E o REE Y od T68'Sed 6884pit - § ALK i A F R
(17%) > 'fe 2 7687 ' fr 688'5 11 47% > K M'frd TOBE ¥ L F F - § AR 1

@ enlpEd ML A S G AR .

EAEFR AL 3RALTRT RS LT LM L RBEFEE U ficd s K
%z # € (Golametal.,2012) » H ¢ £ FH(ETFEF)REE TEFTFEHRIFERETH
¥ % 52 %]+ (Golam et al., 2012; Sato et al., 2006) - * % B dw TR TF P28

H#id(4 3)> frd 7682245 M AFEFHTEANREHENEEF LRG> Yo

688'% ‘{2 74P £ TH(ETEF)R G 0 TEHEE R VB p T a7 (Golam
etal., 2012) » F]p Lrs EHRFTHICTEBLEL TR S v Amf i ££ 2 gk
(Bhattaraietal., 2016) o & v T8 7 5 3 A2 F S F LR TG > AFEKBBE T P
B2 AT TSR 2 W R 33°C(¢ X FRPFERIZE)E 27°C(RIZIE )ﬁi THE(E 4
4 768'% }_Zﬁ994' %m_iﬁi BT EFRE DVEE ' EF R A LU 91%% 93%:

g foavat A S HSL' e HE B g A FR W
stress, 32°C/26°C day/night) > £2‘FR’#p b o8 % 7 & & &8
PET IR NRETTH(ENEF)R S -

AEHRT e REF R ST HREZERAZEEFALAR(A 54 6) A SAH
BT AECFSESZ S ML T £ 2 Mk (Bhattarai etal., 2016) > 'fr 4 768'% ' 2 45 994'
FE T 91%2 BWEFF > frd 7432 {rd 688 FEFHEFEEZSTALEL T B

—-;4
o2 TA3TH T 5 4 SR B0 27 CIRE T A ARG AP F"“ °Bita % + (2011)
i
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B ent 4p B 1 (NKkansah et al., 1994) > Sherzo % 4 (2020) 44+ 37 B 7 F & s fd ik & F =
AR REEMAE RS A R Y R RIS RFAE L G 40 M (r=0.769) 5
i%Si£W9%Zﬁﬁ%?&iﬁﬁéi*mmﬁ“méW%mﬁ’gﬁuimTBj
LT ERRA, 3 S A

AiEEY UZEREME A EF RS FR oL 768 kP T v (B T8 6-18
P)fREFEFTHAE(R2) 2 B THE6-9D FRENEFTHAHEF(RI) %97
BERLARBEM S NBAEEFA L2324 & a9 £ £ (Morandietal., 2006;
Morandi et al. 2007; Wang et al., 2018) » Matsumoto % 4 (2021)% 3 % R A, }gﬂﬁs A8 IL5-4"
Biie % 2230 F > &' MB2Ap F REDEFRIZ - Ap&%? e BT 5~ 52§
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Growth and Yield of Four Beef Tomato Cultivars Cultivated
During the Hot Season

Kuei-Yuan Chang”  Yu Sung®
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Summary

The aim of this study is to investigate the growth and yield of beef tomato during the
hot season. 'Hesheng 688, ' Hesheng 743', “TMB-768" and ‘ChenFu 994’ beef tomatoes
were grown in August and September, 2021. The high temperature induced stigma
exsertion of beef tomato 'Hesheng 688" and ' Hesheng 743'. The stigma of 'Hesheng 768
and ‘ChanFu 994’ were not longer than anther cone, and the pollen germination rate was
16.3% and 17.5% at 33 °C, respectively. The fruit set rate and yield of 'Hesheng 768" and
‘ChanFu 994" were significant higher than 'Hesheng 688' and ' Hesheng 743'. The
blossom-end rot incidence of 'Hesheng 768" fruits was higher than 'ChanFu 994'. The
results showed that no stigma exertion and high pollen germination rate were important
when beef tomato was cultivated under high-temperature season, 'Hesheng 768' and
'‘ChanFu994' were tolerant to high temperature.
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	尻腐病為番茄果實之生理病害，發生主因果實快速發育階段果頂部鈣濃度不足，於果頂部現水浸狀現象(Ho and White, 2005)。鈣經由根部吸收後透過蒸散作用經木質部導管運移至地上部各器官，儘管於肥料或是養液中添加足夠的鈣，在不利環境下可能影響鈣在植體中分佈，導致果實發生尻腐病，例如地中海氣候國家在夏季高溫時段蒸氣壓差有>2.0 kPa情形，導致葉片蒸散作用旺盛，有較少的木質部液流入果實，果實尻腐病發生率有增加情形(Huevelink et al., 2018)，不同的番茄品種、果實形狀及生長速...

