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o AR B EY A R BEERGIR T - HAREY &R - 28 48 - A LEREERE
REZE > EMpEEREALE > YEDRMREEAE LA VEBESRE > #FSNER
A RREL0~15CH > B EHEYEENSEERF T2 EED - SLEEBELEEN
{EEREE F R 57 7 F520~22CEL15~18°C » R ZE 1 HRIIRFE4H BE LR 2 BER » SEHS
AEN0R RIRECR B EFERE T2 - NERETERME R R RATEERR 2 - fhEE - M
R E£8%E REPEEE > WAHBYMEODIEWHEN M ERE 2B - Dufault (1997)f5
HEIEEAEER S E flE 2 T E 2 RS SR E - £ RN 00 S B B 5 O
MEARAITEERIEAR ~ BREE ~ RNEY BRI AR ERESE S > NEkESEE
BiRGBIEREE R EEFVIHEE" o 25 ICHEAVSIIEE F(6~8 H)HM L (bR iE
95+3.3% > AN BV IE S B75 £ F52.5+2.5% » BHAEALE MBS R4S T35 C i miiE10k
HAVSIIEER S B ER K > HBISTEERIEE RE16.7% -

R BEFEERAEE BB WAGLEES HEAEZENEETT A > MEREEEEE
R N 2 A R M RIE BN B TR LT - [NIL > s BRse A 2 LR 3 i
fi o BE R ELAE SRR T AR T R AR B E > B 22 HBATE R I S AH AR AR Y 22 B o ol [ A
e LB AR IR 2 B M DU B ERTNAEE TIE 2 2% -

MEETTE
— ~ R
AR H B R E NS R R R 2 B R R 55 Ba BT 24 2 & 18 Wl dn > o3 g E
BEREE AT R EREST BT ERE3S cm > fEE164 cm’ - W& AR NS
7-03(Gramoflor GmbH & Co. Germany) 2 128%% /T 1 » FRBE28/25C N TSRMEE » ARELHAR]
A K REE K - LM 2 B DL 21,0005 2 Peter’s 20.0-4.4-24.9 N-P-K (The Scotts Co.,
Marysville, OH)—ZXX -
— - ABBEERAE
(—)EURSIER N E T B 4 R B Re sk
B —EABEEET om x E8.8 cm X WIBIF Z - BAIHT KR 2 BIE Mk —F
2 E40/35C AN TREE > B—FRIFFEREF 2825 CRE T » W ARE % 1~4KEHE
BEEHE -
1LETHMREE
H{28/25°C F40/35 C B4 R/Niti Z B = e =R B ;e BB - BB E 72 2.5%
glutaraldehyde!& & 2/NEE - FE2L0.1 M phosphate buffer (pH 7.0))8 23K 1% » ££30% ~
50% ~ 70% ~ 80% ~ 95% ~ 100% EtOH K2 100% Al 2047 ## Z 5 REHR /K - DL 5L BERZ
t%HCP-2 (Hitachi Ltd., Japan)&z )& 1% DA§% < #E1010 (Hitachi Ltd., Japan)Z& & 120F) » DA
fRi B TR -
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2OEEMER ~ ZREUESE - RALEE R EEMZELNE

DA AT # =% & 1F B HI 22 85 Li-6400 XT (Li-Cor Inc., Lincoln, NE., USA)& HIfE 55
U5 58 e R EE » 8O o7 RIAE28/25°C ke 40/35C o= N HEAT M & - ZE=E DIALESLEDE
21200 pmol-m™-s™ PPFD 7 YEIF » = N COEFE HI4EFEE400 pmol » i 5% E £ 500
pumol-m™-s o BEFEZAE K LA Licor 6400 XTHD & % #% 2% B2 % Licor 6400-40 LCFH&
HEHRE =R T2 EHE - ERMERTLURREEHIE3057 5
3ELE - HEE NIEBaEKERE2RENE

T4 2 A 8Ol E 2% Wintermans H1Mots  (1965)°2 75 £ BB RS VU F 52 4 & B 32
F R4 %5%0.1 gLL2 mL sodium phosphate buffer (50 mM, pH 6. 8)5}?WW£’]§{§%HQ4O
uLHIA960 uL 100% EtOHI AR & » 1h4°C ~ BEFIREE N E 30 #1% » £84°C ~ 1,000
xgBfE 00155788 > BVE FUER *Uﬁﬁﬁﬁ%ﬁ%ﬁ?(Model U-3100, Hitachi Inc., Japan)/EIJ/EZ
£665 5649 nm 7 W CAE » ST ZE S B (mg-g') = [(6.1X0Dges) + (20.04x0Dg40)] x 50
(dilution) + 1000 + FW (g) ©

BEALE(H,0,) & & 27 0% 2% JanafllChoudhuri (1981)"7777% » H10.05 g&E UK

2 B FHZERURAA 4% 2L 3 mL sodium phosphate buffer (50 mM, pH 6.8)iFEE S E 1% - £
4 C—F LL6000 xgff 00255788 » HUH2 mL FJEMAIAL mL 0.1% titanium chloride (A

20% HoSOL) R &I A Y ZER T 2A1,000 < g 01557 §# > Hyt/a/&uﬁﬁ%%ﬁ%ﬂmmo

nmZ B 5EAE o Hy0,8 8 (umol-g™') = ODyyo + 0.28 (K, mM'-cm™) x 1.5 (dilution) + FW
(g)°

P ¥ (Malondialdehyde, MDA){{#% Heath }z Packer (1968)"">7 J77% » Hl0.1 g&5 U
F e R % R RUHaH %, © LL4 mL 5% trichloroacetic acid (TCA)WFEERG I E 1% - 7220°C
T LL10,000 xg#fE0a55r$8 > HL0.75 mL EJE R A3 mLA R £20% TCAZZ 5%
thiobarbituric acid (TBAYRE &GS o FFelE B I95C E#UKIA3057 8 1% 17 BIf% A /KA DL
1EFE « Z1&124°C T LA5,000 <gBift 00 105788 » B IE I DA e B EHHIE 532 nm F2 600
nmf R 2 G E o MDA & (nmol-g™") = (ODs35-ODgg0) =155 (K, mM™"-cm™) x 5 (mL) x
4 (dilution) x 1000 + FW (g) °

ERE 2 RENEL 57 - HUEKREVUR 582 ERZEA AR+ /KigE®E - A
€6 mmZ FIFLETAEEST ToR EE R > IMAEH mLEREF/KZHE > BRN25C
TEER KB 1300 8% N1 A 14 mLEBE 7K j225°C NREZE24/ N 1% LB E 5 HI & 7K
>»’§>{§1% REHEEMHEEC)  ZHBZAEHENI2ICHKE L 5130575 - F4HHE 20

» B R A5 m BT e 2 =20m I - AR ERASSE — KEEEE(EC,) » EREZREERIE
J,%Ecl/EcleoO% o
4 i EALBREE ST

(DB AL EBS (superoxide dismutase, SOD; EC 1.15.1.1)
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{teiE PaolettiSE A (1986)° 2 J A MILME L& #ETT 24T HL0.04 g553 H 52 & @R
ETHIGAHS - DURREE A ETH A Z ek R b EE 2398 Ky K% 1 A3 mL sodium
phosphate buffer (50 mM, pH 7.4)8 & £ 595 - HEIKLI4°C ~ 15000 xgHfE0:3077
# > 200 pL FEENIAL.6 mL 100 mM triethanolamine-diethanolamine buffer (pH
7.4)~ 80 pL 7.5 mM S-NADH ~ 50 uL EDTA/MnCl, (100 mM/50 mM, pH 7.0)F1 mL 10
mM 2-mercaptoethanolE &35 5] » DL43 FE S M E R &340 nm T 10457 88 N U ' {H 2 88
{E(ODs49) » 22 H kB (5 DA S. P buffer HUABE 22 250 & 2 W H S LIE BAEAEOD »
B {7 B 25 0E 1 (unit) DL 43 52 SODHIH150% B-NADHE AL 3R 32 7 W S AH L s ©
SODJE M (unit-g) = (FEH#EOD-ODs40)+(1/25:#0D)x15 (dilution)+10 (min)=FW (g) °
(2)#a % b @l (Catalase, CAT; EC 1.11.1.6)

fte#E KatofIShimizu (1985)%7 2 JFiEMLMES LT AT » HL0.04 g553H 564
FEBHEETHIR AR SR - DURBE S BT 4 2 ik i BE E 8 ) K 7% L4 mL sodium
phosphate buffer (50 mM, pH 6.8)}* EL T 4 Wikt BF B 2= 58 » 484°C ~ 12,000 x g0,
2057 %% > H1200 nLZ FJEM > K70 A2.7 mL sodium phosphate buffer (100 mM, pH
7.0)81100 pL 1 M H,O8 &89 4] » DA SRR K7 £240 nm N =01 157 88 N RO H
Z 85 (/A ODygo) » 25 H B 4 LL95% EtOHHUX I FEA K » S BRI B &G A LI E
#8554 %E 1 nmole” Hy0,% 7 e CATEME (unit-g') = AODayo + 40 (K, mM™"-cm™) x 3 (mL)
x20 (dilution) + 1 (min) + FW (g) °
(3t H L% %5 58, {E i (Ascorbate Peroxidase, APX; EC 1.11.1.11)

fte#5 NakanofllAsada (1981)°Y 7 F AR MIEXOEIT 5347 > HL0.04 g553H 52 & @
B BE [HImAH 45 LUK RE S E 2 87 K > 1 A4 mL sodium phosphate buffer (50 mM, pH
6.8) 7> ELTH A ffF ik B BE = #4788 > 484°C ~ 12,000 xg#fE 03305788 » HU100 pL b3 R
FF i A5 mL potassium phosphate buffer (150 mM, pH 7.0) ~ 1 mL 1.5 mM ascorbate *
400 pL 0.75 mM EDTARI500 uL 6 mM H,O 3558 & » LAy L E A £290 nm
TRy 88 IR AR 2 B {E(AODag) > LL95% EtOH{E fy2E H4H @ BB RIEM:
B 880451 pmole” ascorbateF 7 © APXJE M (unit-g') = AODy + 2.8 (K,
mM-cm™) x 3 (mL) x 40 (dilution) +1 (min) + FW (g) °
(4 ZE R H BK 22 ]2 5 (Glutathione reductase, GR; EC 1.6.4.2)

fte#E FosterfllHess (1980)'> 2 = MLME & #1047 » HL0.04 g553H 52 & @
B BETE N AH 4% DURBE B EE G K » A4 mL sodium phosphate buffer (50 mM pH
6.8) > ELTH A ffF ik B BE = 55788 > 484°C ~ 12,000 xg#fE 00205788 » HU200 pL b3 R
FEii Al mL 150 mM Tris-HCI buffer (pH 7.5) ~ 300 pL 30 mM MgCl, ~ 500 uL 3 mM
GSSG K1 mL 0.45 mM NADPH » JE & 5% LA L R £340 nm T » &1
53 IR G AE 2 8 (E(AODago) » BL95% EtOHIE v 28 40 - FE N B Z G M4 L5
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$ 4 FE] umole NADPHZE R © GRIEM: (unit-g™") = AODss + 6.22 (K, mM ™" -cm™) x 3

(mL) x 20 (dilution) + 1 (min) + FW (g) °
(CHEF e R B E LR 2 &

iR 1EH 2 SR E B 2N AR E 2 T AR 712 25/22°C N LRE
i BEHM B EESH AL T6°C ~ 10KRB(REI - &R F]25/22°C B s 5 #
THE R 27 mmlF (It B 2 B#RMKREE) - —FHEEKE £4035C S REHI0KERE
25/22°C ME= » H—FRIFFEERIE25/22°C » BIEHEMBELEER > o0& EEs AT
ERHEERREREL cm) ~ fENER 8 - EHE 20 BRI H FEBRFRAAT) ~ BITER R ACBKIE

=~ A BREEETEMIET T

AeER R 58 & @ s B % 5T (Completely Randomized Design, CRD) » & — R 538
# o A KFRCHEET —EE 7 B AUE4 R 108k - 508 8% LA CoStat 6.247% 51 #UAS (CoHort
Software, USA)#E T i/ NEHZ 75 (Least significant difference, LSD)Z3 4T » 4347 2% 8% B [ 5 4 2
= F(P=0.05) > i LLSigmaplot 10.0 (SPSS Inc., USA){ERH B M4 -

m R

— - ERVIETEEXEHPEIERIES L

TETE F B S REE 2280 0y » W B E S GL B R S 12 28/25°C T H T 2 4 HEY | B R LS
WREE R > RILEE SIS E1E 289.2/um” ~ 5EE°293.6/um’ (BIEREEIR) » (HOBEE
AR SRS S E S (B —A, B) 5 1E40/30°C BB R4 R %  HHR H 3 R 4l 2 B
PR g HEKASNEEREG B ERMAENZES B RE B RILAEEIIREMERN
BEAN > BT R2R R AR R A B T AR T R AL R 1% 385.6/um” » <37 FE* FIl DRI 41 At 49 40 I =
fieEEt H (B —C, D) -

R EEZ D - 40/35C mnRE AR B WS E R mEE P EER T mE e > |
o ] FII A BHEA 22 52 © (E28/25°CAIE T 2 B ta S E s sRAH % (B —E, G RN 5 % ([ —
F, H)# Ry a2 - QRIARECK » AN N E B ED ~ 8 R AR E SR 4H 45 4 A AH 2 Bl — 52 B 7
iR e

B W S B fE S AR SR MR T HOE & E F AR B A2 B K2 8 (1 » 40/35°C /= R 20 B 2 ol L
FHEERHERTR > SREHEE—K EE K FE W2 mEER 7 517E11.81F111.49
umol CO, m™-s {2 6.70f16.29 pmol CO,-m™-s™ > M & FE 583 RIF HAB I A Le3F EFH - A%
By BRI SRR AR A TE R E 4R G1ET.78 pmol COym™-s™ > SHHEJIBHEFREKE
5.92 pmol CO,m™-s™ (B - A) - Wi il BE4% 2% Y Fv/FmiE % = 08 B R T 38 0 T >
h X PLOEE TR A > EMSEESIREHEABEE SR > HES ] AEE0.87 ~ )&
H£0.82 > Som b B B4R HFKE0.77520.73 (B —B) » {EZE BRI S RALEE T 1E - 28/25C
TSt L fE ([l B 4977 726.4~7.4 mmol H,0, m™s™ £20.34~0.43 mmol H,O-m™'s™ » 40/35°C 5
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SRR~ 2K EAE A TR EIEIREE TR - B E7228/25°C BIIRAH - 5500 RIS E 1R Z& BUH
RAMAFLEE M ETF > HF 5 A EF 8 E £ 11.30 mmol H,O0,-m™s” f10.50 mmol
H,0,m™s™ > NAEEEEHESE | RIS 2 2R > DB ARE 2 AR 21.87
mmol H,0, m™ s Bl & FL 2 £ 0.90 mmol H,0,-m™s™ (& _CHID) -

& — ~ iR FfCSE R IR AT 28/25 C #bE F 40/35°C izt 4 K& HANAAH ST ELEL
Fig. 1. Cellular structural comparison between two broccoli cultivars of Ching Hua and Wen Fo cultured
under 28/25°C and 40/35°C for 4 days
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18 1.0
(A) —— WenFo 28/25°C (B)
—~ 167 —O— ChinHua 28/25°C
‘v 14 —— WenFo 40/35°C
o —®— ChinHua 40/35°C
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{ L L L L 0.0
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(C) o oo o (D) —— WenFo 28/25°C K
~ o5l ChinHua 28/25°C hi S850C [
- - 0 O inHua 5°C .
4 P We.nFO 0 i —— WenFo 40/35°C 115 %
o ChinHua 40/35°C B . E
E 20 —®— ChinHua 40/35°C -
S Q
=15 110 T
—_—
.-d o
g 10 é
E 4 0.5 N
p— w
m O e0
0 . . . . . L . L 0.0

Days after treatment

B~ Tl A CSE/NETY 28/25° C A 4035 CRREARERE T IR ATEH(A) ~ BEGRR R
(B) + FEHLHT(C) R AT BE(D) 2 521

Fig. 2. Changes of net photosynthetic rate, Pn (A), chlorophyll inflorescence, Fv/Fm (B), transpiration
rate, E (C), and stomata conductance, gs (D) in two broccoli cultivars seedlings treated under
28/25°C and 40/35°C for various days

W TR fCEH,0, & EAF40/35C SR T 235k M TRE LIHgs » BEEIER
F BB B 2 B — = e > BT R S FE 7 IR 35 0K 2. 0.5810.55 nmol-g ' FWHE 5 £0.79F1
0.72 nmol-g'FW > ifif& B2 KANF /D SR EHAL & B E - HE3IRKHL0, & ZFGEM I -
NELTEEE B % (B =A) - W_FEMDA) 2 BEREEAF(LEE - BE R0
WAHIIMDA S 2R B0 - B INESA LU 3~4 KR8 R Bl - Hh B & | e - BIEE4
R 2 —FRE(E£Y25.16 nmol g 'FW » [ 2 S HE HII R4 1 /11 233.87 nmol ¢ 'FW ([ =B) - &
RIS EGRE S B BB SRR MR R R N % o AR e BRI
ey EFE SRS RIFEIH2.49 mg g 'FWIK/D E2.10 mg-g'FW » H 7 5 e ] 75 5
FEE=C) - FEMEZREITE > 40/35CHEH T Fi fnfl 2 BUET S 1128/25C$Hig4H » H
TERR B — RIFHBEN EF - ik S ERE S IRREE i I I N > (H9F
ORI 2 AEE2R TG XG> SREEARE B REN17.42%8 1 E22.61% > B I00E &
#£29.79% > ‘E R A H 5 EF2.21% (B =D)
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1.0
(A) (B)
e —~ 087
g B
Q
= +
8§ . 0.6)
S o0
S g 04
o . [ o,
: 5 —{— WenFo 28/25°C —~ WenFo 28/25°C
3 (o]
0.2 —O— ChingHua 28/25°C —O— ChinHua 28/25°C
. —l— WenFo 40/35°C —— WenFo 40/35°C
—@— ChinhHua 40/35°C —@— ChinHua 40/35°C
2 0.0
Q
§ 2.5 )
o~
Z £ 20
£
o %15t
g &
p—
<5 é 1.0 | O wenFo2s2s°C — WenFo 28/259C
= —O— ChingHua 28/25°C —O— ChingHua 28/25°C
é 0.5 —— WenFo 40/35°C —M— WenFo 40/35°C
—@— ChinhHua 40/35°C /( —@— ChinhHua 40/35°C
0.0 ‘ ‘ ‘ ‘ ‘
0 1 2 3 4 0 1 2 4

B =~ s FHCSE/ N 28/25 C M1 40/35° CRRBE A [FIR B N HIER BELE(A) - W EEB)

Days after treatment

LR SR (O T2 RED) 2 #1L
Fig. 3. Changes of leaf hydrogen peroxide (A), malondialdehyde (B), total chlorophyll content (C), and
electrolyte leakage (D) in two broccoli cultivars seedling treated under 28/25°C and 40/35°C for

various days

M R B RIE S - B 1R SODJE M 1F = 5 R B 1% 55 — K B 1 I 5.04
unit-g i & 2T P B3RS 2 — TR (H4Y3.84 unit-g™' » {HEFE SODIE 4 HIlE 2 /5 SR iR 2
BRI A ECER S HAA F3.01 unit g T 1R BEE HE B H S50 i R - B SR R R 4

40

130

120

110

125
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Electrolyte leakage (%) Malondialdehyde content

(nmol-g”' FW)

SH(EPUA) - 7> SODIEMEAE E i s B T 0 AN IR > CATUE M RIAE = pE B 55 2 R I 8 o

i 2 5 SRR I R A B 25 B [ 1 B CAT S Ve e I AEL () 5 WA S W T8 > 2 o
B CATEMAFAR R 42 A2 L H S, - SHAR IS EL(E24.10 unit-g » 5128/25°C B HE4H
2.10 unit-g AL BT T 4911505 (BIIUB) - 530 5 p B K B APXOT M 8 (L SR B 28 - <
HEAPXIEMEEA0/35°C TRYBIIA28/25°C » (B4R PSR HIERE T » |2 27 <37 361 BT i o Ry 6 2

fiE 72 ELA B o iR B3R (R E2.67 unit-g”' (BIIUC) - FEGRIEM: (L > 40/35C

e P B AR N H S e R an S MR s P B Al - H S fe B OB 58 3 BIE 55 2 K 3R I B B

= (B PUD) »
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< —— WenFo 28/25°C —{J— WenFo 28/25°C
= 8t (A) —O— ChingHua 28/25°C (B) O~ ChingHua28/25°C | 40 <
f-‘ —M— WenFo 40/35°C —l— WenFo 40/35°C E
fm 6t —@— ChingHua 40/35°C —@— ChinhHua 40/35°C | 30 —'!:\0
g =
S 4 120
a Na
Q >
@2 110 <
@)
0 : : . . I 0
~ 1o ~O wenFo 28250 | (D) —TF WenFo 28/25°C
B 12 ¢+ —O— ChingHua 28/259C | —O— ChingHua 28/25°C 140 g
= —#— WenFo 40/35°C —H— WenFo 40/35°C w
‘T'QD 1 (8) [ —@— ChinhHua 40/35°C | —@— ChinhHua 40/35°C |30 ‘TOD
- L .
k= =
\?/ 6 [ r B 20 3
SR ~
< 5 110 ©
0 : : : : : : : : 0
0 1 2 3 4 0 1 2 3 4

Days after treatment

[EPY ~ i FFES/ NS 28/25°C A1 40/35°C pREER [EIRE T HEE R A LYIE(LERA) ~ B E
{bEEB) ~ FilumMEE CE OB H IS RES(D) S 21t

Fig. 4. Changes of leaf superoxide dismutase, SOD (A), catalase, CAT (B), ascorbate peroxidase, APX
(C), and glutathione reductase, GR (D) activity of two broccoli cultivars seedling under 28/25°C

and 40/35°C treatment for various days

TN EFMLEERH T ERBAERRECEE

(B LA SR B EE W S el R R R EBR T 8 R B %3  (HI R ) ]
SACBR R G IIFE R I %2 > B8 B o] RAEBKR RBULE3 9K » BIPAEE 522.3% > 5
RIFEE4.8K ~ B IERFT77.8% (F—) -

Eﬁi% BB MEF MEHIL3SCEPABEHE I0R B EREFER - B2

BAHU O EEEF Pl iy KB 52 b (puffling) 2 BFE 85 K/ N £ 38 B AEBR A ME [V R S
(ﬁﬂA B) ~ F R P REHEERR AP AR (B 71.C) ~ fEER A BBl R AL Bk B2
RO EeRZE (B D) R AEE & B S (Bl 7LE) » ﬂFEU%?E%%%bEZ@iM&%/ﬁ IR TE T fEBR 3
BHEE -
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T~ TEHF B 40/35°C e B B ESR W an A LRI 2
Table 1. Effect of 40/35°C treatment during flower differentiation stage on flowering performance of two
broccoli cultivars

Rate of ~ Days from planting to Leafno. below Rate of abnormal

Cultivar Treatment flowering visible flower head flower head flower head

WenFo CK’ 100.0 a' 258 ¢ 173 a 0.0¢
HS 100.0 a 29.7b 17.8 a 22.3b

ChingHua CK 100.0 a 29.2 be 17.8 a 0.0c
HS 100.0 a 340a 173 a 77.8 a

Significant (P =<0.05)

Heat treatment (H) ns’ ok ns Ak

Cultivar (C) ns HoH ns oAk

HxC ns ns ns oAk

! Means separation within columns by Fisher’s LSD test at P<0.05

2 ns, **, *** means non-significant and significant at P<0.01 and 0.001.
CK and HS represent plants treated with 25/20°C and 40/35°C, respectively.

&7~ FACREEACFMEEIZ 40/35C ~ 10 RElh HACKE FEP
Fig. 5. Flower head development of broccoli ‘ChingHua’ after 40/35°C for 10 days during floral
differentiation stage (A to E) 35°C, 10 days-high temperature stress; (F) 25/22°C control
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= =4
E:J- Afl

IR E H R E - Simdy R IESERE - SRR EBEY AR 2 BEERHIH
T o BIERMEELR » HREHERELAEY) R EEYEEEERTNRAEE RS
R AT IE R HR 0 PR T IERSE E AR SCESS - INAREY A R E S A E T

A e B S A R A AR B E > BB SNBSS E R R ATk e A E® -
Kl Ba R > 40/35°C s om e B 1R B & BF R S F SR K - HEBOEEIFEH A%
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Physiological, Anatomy Structural and Flowering
Changes of Broccoli under High Temperature
Stress*

We-Ling Chen?, Cheng-Hung Hsiao® and Ruie-Jhan Hsiao’

ABSTRACT

In humid hot summer Taiwan, the marketing demand of Broccoli (Brassica oleracea
L. var italica) relies on foreign imports due to its poor quality and low yield of flower
head in local produce. For developing heat tolerant bred, the aim of this study was to
investigate the physiological, micro-structural and flowering changes under heat
stress.The seedlings of two tested broccoli cultivars of ‘WenFo’ and ‘ChingHua’were
measured. Results showed that characters of photosynthetic rate, chlorophyll inflorescence
(Fv/Fm), and total chlorophyll content were decreased under 40/35°C condition, but the
activities of transpiration rate, stomata conductance, hydrogen peroxide (H,O,) content,
malondialdehyde (MDA) content, antioxidant enzyme activity of SOD, CAT and GR were
increased. The Fv/Fm measure was found to be a useful physiological index for heat
tolerant selection and ‘WenFo’ performed better heat tolerant capacity. From
micro-structural observation, as compared with ‘ChingHua’, ‘WenFo’ showed slightly
shrinkage in lower epidermis mesophyll cell, more active in stomata function, and well
development in vascular bundle tissue in which treated under 40/35°C for 4 days long. In
addition, heat stress during flower differentiation stage could delay the date to visible
flower head and increase the character of uneven flower head appearance, head loosing,
abnormal growth in petall and flower bud formation. However, the high temperature stress

did not significantly impact the flowering rate and leaf development in lower shoot.

Key words: Stress, Photosynthesis, Antioxidant enzyme, Anatomical structure,
Flower head
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