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A {t#(Brassica oleracea L. var italica) fy 7RI E G & MR S5 RFY) >
By A= HEEBIEm 2k (Fahey, 2003) » JRERPREAE AFDEE - =LA BiERE(LH
fEY) - 28 H 40 FAREERG HEFLR - (DFEEMRD - 52 1966 F1% » KB Rinfd
H5 17 R PRAZ PR B a5 S ((E B2t - 2005) - FHA0_ERFFEdE A ERHEY) AR BCiE
#2(Glucosinolate)2% FH 7+ Tl (Myrosinase) /K fi# 1% 7 4= 7 b @ e B (Isothiocyanate) LA
o TR 38 42 2 AU 22 E R 2 IR0 9075 08 S s [ TR Pl /K it FE ) ]
FH#I] phasel BEZRAVRALIEITRE ST - UG phase2 BEZAVFHCHAE ) » phase2 fi#
FHE A ST — BB EIREYIENI AR - SEVTER LI 2 DNA A2 FAELEE
Yz GE R > 2007) « Hrp LLIF L 2 iboiERS 2 2% = (Nicolas, 1989 5 Bakker et al.,
2009) JHE BRI  (IF AR B E B 113 F 2 BfEE FTELY 1,750 A HH(Hectare,
ha) » FE &Y 34,000 AMi(ton, t) - A5 LA 112 PR TIEI9(E 31.7 ju/keg stH > EME A
2102 7 THEIT - FCRZLIEERRE /T EFNAFEE 11 H2RF 3 H o fiff
BAINTHRA - BERSMEEA TS K » BRI RIS - It ETS 1 EH
73U A% A (individually quick freezing, IQF) AR fIET5-FF LI L - B AT 3R
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RN LA E BT W% By 13,912 t » B E M58 ) 2 EHREEE -

BN EBAERIER R 20-22°C » EEREFHERAF 15-18C(FRE A » 2013) < |
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AR (Alina et al., 2010)  FEEHAMIHY SRR R i R A E 2 IRFIR T2 — » HER
R s SRS FET(Mark & Thomas, 2011) » = 5 A0 2 £ BRATACHF LRI EA
EIEBEACE TR - DU ERACEF RN ~ B R EER RS - fLEKEE R E A
GEICEES » EIM S B (EE EBRAY e R & (Heather et al., 1992 ; Alina et al., 2009 ;
PRZEA » 2013 5 Liu & Wang, 2015) » (B HAEFE R RORMT/DHEME 30°C AYMIEHIE
(Thomas & Karen, 1998) -
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Fig. 1. The head appearance of broccali cultivars‘No. 42" and ‘BR-8’.
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ARUFERE P EREZEL R8T (24°08°N, 120°32°E)AEf okl - FH L2 ZREETT
PR 1 BRI T = Al > AR S0 m > W(EHTE) 1.4 m > 778E 50 cm > FREE 45 cm © DA
i R R E B AR B B IRIRRRAS K PAERK oy e e - I PAE T 5 =VERE
EFERCRIE A ~ PiEaE oK BB - Slnlaisdtd# |y 5 A £ F 4t 6 [EftIRFFHERE -
F— MR BHEERE R 252 m?* > U157k 4 (REEE > WISHRERRREREIE 08 2 fRek: -
FEREE AL 193 £ {IFREF TR E R ZAER - BRI S (s Ry
166 % -

A 2 F{ETUREE - 73 ARG 14 K0 A LR 110.09.16 EE B AR 110.09.30
TERE > PAPCJAHES 110.11.24 SRk F f{LICEME - A5k E AR -

T— ~ FACK A2 5B E B A-F It R Z ERE IR ~ TEEFAIME H BRI H
Table 1. Transplanting, floral initiation, and harvest dates for each planting batch in
broccoli ‘No. 42’ and ‘BR-8’

Planting  Transplanting Floral initiation

Cultivar batch date date Harvest date
42-A 110.09.16 110.10.26 110.11.18 - 110.12.13
42-B 110.09.30 110.11.15 110.12.07 - 110.12.24
42-C 110.10.14 110.11.25 110.12.15 - 110.12.27
‘No. 42’
42-D 110.10.28 110.12.15 110.12.27 - 111.01.07
42-E 110.11.11 110.12.30 111.01.14-111.01.24
42-F 110.11.24 111.01.16 111.01.24 - 111.02.08
GB-A 110.09.16 110.10.20 110.11.18 - 110.12.13
GB-B 110.09.30 110.11.07 110.12.07 - 110.12.24
‘ i GB-C 110.10.14 110.11.23 110.12.15 - 110.12.27
BR-S GB-D 110.10.28 110.12.10 110.12.27 - 111.01.05
GB-E 110.11.11 110.12.19 111.01.12 - 111.01.19
GB-F 110.11.24 111.01.06 111.01.24 -111.01.28
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Fig. 2. Transplanting layout for each planting batch. Planting and harvest dates as Table 1.
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TR Z # D) > 1) Dhankhar & Chandanshive (2017)7AF G558 1 AABERELL 5°C
TR R R EEROREET R 5C » B RESE BB ZFMR -
AT T GDD = 5(Tean — Thase)

2. 8¢t - A NS H e k2 s S Rz A BRI R e -

3CSEIMEENRIY ¢ BB IHEE HAVEENREES » F Rz BRI SPIIEERY -

4. ZROLIEN & ¢ KA F S HAOLIRESN 82 N4 fF A RIZ B0
IR -

5. Z21EERME - FEFHESHERENSE - Fhizd RN BEEERE -

(DEFMWIR - EYEEERNEEERE 7 HRE—X > BRHEE 3 K aFE's

RHIRIPRIE ~ £ fFE - SCRFE - STEA - RHEBREGERILS - SE SHITHERRE

HARIARMEENAN RinE R > WIREEESENARER -

1. PRIE © JREAERE - EMRETER 2 W AR A RE - HENER 90' S —RiE
Hh ZHAERE RS - BERAZ (RER)X(EE2)xn » KRG IERIkKIE -
2. TE)q B B i B R LR 2 it B BB ARG INAR Y - BT R A G ER 1%

FREVEE E W N4ER R 3  fEEE - FIGRAVEN U FFEE R Ry SEfiF E -

3. YABEIEAE ¢ R AR AR EAEE S BT 0 DL LI-3100 AREA METER (Li-Cor Inc.,
Lincoln, NE., USA) JAIEFTAEER Z HEHEfE - NG - EnfEEE ATEN S -
HITER -

4. BMEHWES © FHRESRIERBEZ EEK - &7 B IEEACER IR AEEK - ERIE
HAKNEE HENER B EKRATFamnEE R EE RN RLESR
AREEDN RMERINEBEES -

5. FRF  ARmMERGEEENEER B SEEE A ER -

iHh4% T EifE(Area Under the Curve, AUC) Ry—TEEE S [EI PV &R 7% &
I~ BB ENR E b  BERS TR - AW ZE BR ST /A (trapezoidal rule) A THUETR
7y DEtREHERN EBA RIPE IR BEE(LE -
AUC A [A] R 8 {E B L [ BRI ] - BT IR E A stk A&
FREIN - TNE ER N EALEYIR AR E N 2 AT E - A5EAIH AUC 5HE
TE A TE B B S8 L MRS HL B 89 2 A & 1A 2 AHB# 14 (Sivarajan, 2011 ; Stan,
2020) ; JVARHZELL AUC S/LEHRAE /KRR IRZERE T EEE R A fEiE 2 841k
% & (Soumaila et al., 2008) °
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At > AbHFE2E LAl RS A B IR B R EANE G R E TR - FIA

B AR BHEME TR - DMERBICREFERN BB E RPN BEEEGEE

=) - Het BT R RAEA I K EAME (S | B85 i+ 1R AR DLE MR

A e A MR RRIF [ (ATime) » FHANSEE(EE FIAN SR IR » HAxk
n-1

AUC = Z —(X”f"“) X ATime Hrf > X; 81 X, 57 pIAFRES | HELE i+1 H
i=1

EBEMIREMNIE > ATime FyHARI R E M Z B EER(H) - AUC EFEZ AR

EEE R R RS L B E - W25 o M HEBERET K SRR 2 B
-

N~ FEEEZNHRAZHRE

FoBRET i an il 2 BB L R HORH R BN T - AT SE DAY F AR AH A (5 8 (Pearson
correlation coefficient, )3T RSN T (B0 ~ Ao ~ ~FHHHENRE - RREDCIRE
S~ RiEfEME) A EMHIRRIE - S5 - 55 R - SeifE) BVUHE BIE1R0E
WER -~ WER - ARMEER ~ A RREZGUAEREE - Mool asgt&
SHEAE AR R IETT - DISHEA A RISEEIRRP St E R B 2% -

Y (X=X (V;-7)

B Lm0 B,

r BN W S A MRS RS BT[] - & r (ERGEET 1 AARGIMERA(RlGR © E(E
FORIEAHR - BERNEMHR - tHEAME Z BE DL p-value #EfTRRE » BIE /KL EA
N

o P<0.05 FIREEBEHEA()

e pP<0.01 FIREEHEHERAC)

e P<0.001 Frrflis EEEAHRC**)

RN GESRa R AR IR B GE r Z2EHE - FHAERRE E 7 R LU A%k
e 0.90 — 1.00 : fix/= = MH 8 (Very high correlation)

e 0.70 — 0.90 : =[5 fHEE(High correlation)

e 0.50 —0.70 : P EfHEE(Moderate correlation)

e 0.30 - 0.50 : {EK/EAHEE(Low correlation)

e 0.00 - 0.30 : fix{KE 4 AH BE(Negligible or no correlation)
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AR LAHBE A 68 SR A R Fll s B B B AL E 2 BRI ERIT N - A A S M IRAY A
B > L—*FBAZ*%/LEJ ’Z*AKI_J_%PB SE B R 2 SRS - AR R R IR (T

R B IR B R B E 2 AT REA -
R AFRESYEEEEE KEEER
Parameter Units  Vegetative growth stage  Reproductive growth stage
*Veg_GDD R GDD
Temperature °C s Pro
Veg_Tmax Repro_Tmax
Relative humidity % Veg Mean RH Repro Mean RH
Solar radiation ~ MJ/m? Veg_Solar Repro_Solar
Rainfall mm/hr Veg_Rain Repro_Rain

Table 2. Growth environment parameters investigated and data transformations

*Veg means vegetative growth stage ; Repro means reproductive growth stage.
GDD: growing degree days ; Tmax: maximum temperature ; Mean_RH: mean relative humidity ;
Solar: accumulated solar radiation ; Rain: accumulated rainfall

R= AFMWIGEERE KH AUC R RE SR
Table 3. Growth traits investigated and AUC-based cumulative data transformation

Parameter Units Data transformation

Canopy area cm? * AUC Canopy area (AUC_CA)

Total leaf area cm? AUC Total leaf area (AUC_LA)

Leaf fresh weight g AUC Leaf fresh weight (AUC_LFW)
Stem fresh weight g AUC Stem fresh weight (AUC_SFW)
Marketable yield kg Marketable yield

Non-marketable yield kg Non-marketable yield

Tota yield kg Tota yield

Rate of malformed heads % Rate of malformed heads

* AUC : means area under the curve.

SR R
— ~ R EZEN

PHEBTCE 42 9f K 408 (BR-8) WVEE B4 REVE 5 HBUETHGT - EEITH D &
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W 2RARMBEE SR - AEARH AR HERRICH - EfE H BRI A E
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Fig. 3. Distribution of marketable yield for 6 batches of broccoli ‘No. 42° and ‘BR-8’.
Planting and harvest dates as Table 1.
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Fig. 4. Distribution of marketable yield in each planting batch of broccoli ‘No. 42’ and ‘BR-8’

combined. Planting and harvest dates as Table 1.
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Fig. 5. Growth days for broccoli ‘No. 42’ in each planting batch.
Planting and harvest dates as Table 1.
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Fig. 6. Growth days for broccoli ‘BR-8’ in each planting batch.
Planting and harvest dates as Table 1.



62

ZPEEEN RIGHT e —N /Ul
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‘42 SPHIAREE C fIRHEERS » F #{tRAVERR(K - 42 504 A-F it
REVABUE B oA AT s T i SR (8] ©) - dlE VAT PUREE] A fEREAF ERE
(16%) » B-F fEZRHA BAEYK - £ F #ERAVA RIS B L7 n] DU =~ R
& A It REERIRHER - BIE LA PUE B REIER B A B RAVE(E - A-C
PRI TE A R R SN - 17 D-F TR RIHAIAT IR N - #ERE AT RE
e D-F fiERFGERIRN - Hf 3L F RN ER S - H REERHER
AlgERE F R EERVHIREN -

2. HALR &k EH (BR-8)

““KE(BR-8)'{E C-F It RHVARUEEMETRE » H A ~ BItKAvAREED T
ST (1) - HiE/\A] AEERE] A LAV RR =2 32.5% » ifi B ~ C fLRAR
=0 1Al Ry 18.2% K 12.6% o A DAYHEER Sk EF (BR-8)’ HYA RFRIE T U EIRRHY £H
NZE - 17 A-F It E SR H AR (E ) > B8R EEY A~ Bt > HE
BRI HSERESS - oHlEs 27.2 J 252°C » fHEEZ T » C-F #itREVEBE KW
HYH SR ARy 22.8 ~ 21.1 ~ 19.8 K 18.5C » (REEITHILREBRERKACIKE EHIE
BRI 0 3Rl R 20-22°C B 15-18°C (BREF A > 2013) » PRETAETEAERIFHYHIE > A-F
R AT BRI H R 4y Al By 22.4 ~ 21,1 ~ 193 ~ 185~ 16.8 k2 16.9°C » HHILH]
ittt A s RS s e H R g B R 1R# 5  CHE A A RIAME H R
FEE R (A RREEMRERNES -
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Fig. 7. Marketable yield for broccoli ‘No. 42’ in each planting batch.
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Planting and harvest dates as Table 1.
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Fig. 8. Rate of malformed heads for broccoli ‘No. 42” and ‘BR-8’ in each planting batch.
Planting and harvest dates as Table 1.
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] *No. 42’ reproductive growth stage
[777] ‘BR-8’ reproductive growth stage
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Fig. 9. Daily rainfall in each planting batch of broccoli.
Planting and harvest dates as Table 1.
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Fig. 10. Marketable yield for broccoli ‘BR-8 in each planting batch.
Planting and harvest dates as Table 1.



SR AR B Z BE R R B IR S A0 i 65
‘No. 42" reproductive growth stage
] ‘BR-8  reproductive growth stage
5 35 R planting
< BSSABGTLS batch
z 30 ,'-m R B = A
E y .o . "\ a | - B
w 25 [ a L ‘ ! .H . .- :b ':". wAr } '.o' I". 5 % ’
= . e .o't e ™ .r". \ ant” sae LN I = C
5 ’” 'r" i # < i W 'b‘ % ::;'.-'r*'_"}h A D
2 20l S M\ A R . = E
= ol '- . 9! o ! s i g e 80 . ".4_ Pag! .
8 t .0¢ 0 . 8 .‘., ". ::' ..I.'P;'.q.. .J‘gi‘;"'f Fee f _— F
E oo 7 l*. .r"‘ '-'5 ? X L
Bon) 157 i ¥ 4h9, 578 “k
‘= s
A 10 ¢
7 14 21 28 35 42 49 56 63 70
Number of growth days
[l +— ~ FALRS MR Z B -
Fig. 16. Daily mean temperature in each planting batch of broccoli.
Planting and harvest dates as Table 1.
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PRIRTERRITREE © Som Al s R IR IR A AR R R HI g - 54 RIIRRYR/KE
0% BEEEICREIEER MBS ORI ERRENES - &SRR
(Arden & Alan, 1986) °
2. A RmESBA RER

AR Rin )7 By B AR T A = B a5 = B ] 2 26 5 TEAH BF (Repro_Tmax
r = 0.744** ; Repro_GDD : r = 0.729**) » i R BRI IR E7RELA B injE
FHEFEIEMHREr = 0.652%) « fifEf RETERAMHMESER T AEAE RIS
R EIRE R BN B ] 2 IEAHRI (Repro_ Tmax i r = 0.669* ; Repro GDD i r =
0.621%)» 75 b4 E BB R A TE A RIS RS2 E 242 57 fEEKE B - B T 24Y
BEAT 15 RaEEM AR R BA- -
3. BRI A BRI s 2

ROEUR B4 RIIVERE R FERE - RS - 5 frE B iy
INEFEETE - Hpaad R = R AN # B 25 S 2 HRI(AUC_CA (1 r=
20.932%%% ; AUC_ LA : r = -0.848%% ; AUC LFW : r =-0.912*%*%* ; AUC_SFW : r =
-0.874%**)» fE BTN 2R S E EAHRI(AUC _CA tr = -0.784%*; AUC LA :r = -0.713%* ;
AUC _LFW :r=-0.789** ; AUC SFW :r = -0.745%%) » A] H ‘42 g’ {F &&4 RIS
e Ry RN - B - A REBIHIGS - IVEBARN  BISHRE BREEHIH]
TR ER  EMZELEEYNER  (ERERRSVERERS - I 284
R R EAE A SR BB 2B T 2 5 AR (AUC_CA:r = 0.814%* ;
AUC LA : r = 0.686* ; AUC_LFW : r =0.750%* ; AUC_SFW : r = 0.695%%) » Bir
B4 RIS R &S =R R 2 (EERE RERIRE - E— P e s
MRS EE 22 iR RIS A BN RREE A RmEENAEERE A T
MR = -0.578 & -0.644) » RKEMEHRIEEBERIILTERE RRRZHIEYE » 7
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Table 4. Correlation coefficients (r) and p-values between environmental factors and four
yield indicators of broccoli ‘No. 42’ and ‘BR-8’

Parameter

Marketable yield

Total yield

non-marketable

rate of

yield malformed heads
‘No. 42’ r p-values r p-values r p-values r p-values
Veg GDD 0.157 0.625 0.292 0.357 0.606 0.037* 0.539 0.070
Repro GDD 0.343 0.275 0.504 0.094 0.729 0.007**  0.621 0.031%*
Veg Tmax 0.431 0.162 0.572  0.052 0.639 0.025%* 0.517 0.085
Repro_Tmax 0.195 0.544 0.360 0.250 0.744 0.006**  0.669 0.017*
Veg Mean RH -0.587 0.045%* -0.572  0.052 0.056 0.863 0.177 0.583
Repro MeanRH  -0.725 0.008**  -0.811 0.001** -0.396 0.203 -0.223  0.487
Veg_Solar -0.312 0.323 -0.220 0.492 0.409 0.187 0.451 0.141
Repro_Solar 0.431 0.162 0.575 0.051 0.652 0.022%* 0.528 0.078
Veg_ Rain -0.767 0.004**  -0.817 0.001** -0.238 0.457 -0.064 0.844
Repro_Rain -0.716 0.009**  -0.796 0.002** -0.372 0.233 -0.205 0.523
‘BR-8’
Veg GDD -0.755 0.005**  -0.627 0.029*  0.797 0.002**  0.796 0.002**
Repro_ GDD -0.887 0.000*** -0.767 0.004** 0.862 0.000%** 0.915 0.000%***
Veg_Tmax -0.785 0.003**  -0.653 0.021*  0.825 0.000*** 0.839 0.000%***
Repro_Tmax -0.862 0.000*** -0.712 0.009** 0918 0.000%** 0.935 0.000%***
Veg Mean RH -0.286 0.367 -0.254 0.426 0.262 0.410 0.262 0.411
Repro Mean RH  0.683 0.014* 0.557 0.060 -0.745 0.005**  -0.719 0.008**
Veg_ Solar -0.627 0.029* -0.504 0.095 0.702 0.011* 0.691 0.013*
Repro_Solar -0.860 0.000*** -0.739 0.006** 0.846 0.000*** (0.884 0.000***
Veg Rain 0.197 0.540 0.161 0.616 -0.212 0.508 -0.201 0.531
Repro_Rain 0.479 0.115 0.377 0.227 -0.553 0.062* -0.532  0.075

Correlation coefficients () were calculated using Pearson’s correlation analysis.

* ** and *** indicate significance at p < 0.05, p<0.01, and p <0.001, respectively.
Veg and Repro represent vegetative and reproductive growth stages, respectively.
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Table 5. Correlation coefficients (r) and p-values between environmental factors and growth
traits of broccoli ‘No. 42° and ‘BR-8’

Growth trait AUC CA AUC LA AUC_LFW AUC_SFW
‘No. 42’ r p-values r p-values r p-values r p-values
Veg_ GDD -0.784 0.003**  -0.713 0.009** -0.789  0.002** -0.745 0.005**
Veg_Tmax -0.932  0.000*%** -0.848 0.000***  -0.912 0.000***  -0.874 0.000%***
Veg MeanRH  0.484 0.111 0.313 0.322 0.427 0.166 0.363 0.246
Veg_Solar -0.263 0.408 -0.158 0.623 -0.270  0.396 -0.201 0.530
Veg Rain 0.814 0.001**  0.686 0.014* 0.750  0.005%%* 0.695 0.012*
‘BR-8’

Veg_GDD -0.209 0.515 -0.380 0.224 -0.366 0.242 -0.377 0.228
Veg_Tmax -0.355 0.257 -0.473 0.121 -0.462  0.130 -0.486 0.109
Veg MeanRH  -0.339 0.282 -0.362 0.247 -0.400 0.198 -0.438 0.155
Veg_ Solar 0.030 0.927 -0.136 0.674 -0.114  0.725 -0.127  0.695
Veg Rain 0.118 0.715 0.217 0.498 0.197  0.540 0.132  0.684

Correlation coefficients (r) were calculated using Pearson’s correlation analysis.

* ** and *** indicate significance at p<0.05, p<0.01, and p < 0.001, respectively.

Veg and Repro represent vegetative and reproductive growth stages, respectively.

* AUC means area under the curve ; CA: canopy area ; LA: total leaf area ; LFW: leaf fresh weight ;
SFW: stem fresh weight
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Table 6. Correlation coefficients (r) and p-values between growth trait variables and four
yield indicators of broccoli ‘No. 42° and ‘BR-8’

Growth trait Marketable yield Total yield non—m{clrketable rate of
yield malformed heads
‘No. 42’ r p-values r p-values r p-values r p-values
AUC CA -0.511 0.089 -0.653 0.021* -0.644 0.024* -0.505  0.094
AUC LA -0.462 0.130 -0.596 0.041* -0.606 0.037* -0.476  0.118
AUC LFW  -0.435 0.157 -0.578 0.049%* -0.644  0.024* -0.518  0.084
AUC SFW  -0.451 0.141 -0.584 0 .046%* -0.604 0.037* -0.478  0.116
‘BR-8’
AUC_CA 0.587 0.045* 0.583  0.047* -0.387 0.214 -0.491  0.105
AUC LA 0.610 0.035* 0.605 0.037* -0.405 0.191 -0.492  0.104
AUC LFW  0.585 0.046* 0.559 0.059 -0.441 0.151 -0.505  0.094
AUC SFW  0.654 0.021* 0.606 0.037* -0.538 0.071 -0.612  0.034*

Correlation coefficients () were calculated using Pearson’s correlation analysis.

* %% and *** indicate significance at p< 0.05, p<0.01, and p < 0.001, respectively.

Veg and Repro represent vegetative and reproductive growth stages, respectively.

* AUC means area under the curve ; CA: canopy area ; LA: total leaf area ; LFW: leaf fresh weight ;
SFW: stem fresh weight
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Analysisof Key Environmental and Growth Trait
Factor s Affecting Broccoli Yield*

Chun-Jung Shen? ~ Yu-Heng Lin®" and Wei-Ling Chen’
ABSTRACT

Broccoli (Brassica oleracea L. var. italica) is an important winter vegetable crop in
Taiwan. However, its growth period and yield are highly influenced by environmenta
conditions, often resulting in uneven curd maturity, increased malformed heads, and elevated
production costs. through sequential planting trials conducted during the 2021-2022 growing
seasons. Environmental variables, including temperature, relative humidity, rainfall, and solar
radiation, as well as growth traits, were systematically collected and analyzed using Pearson’s
correlation analysis to identify key factors affecting yield and quality at different growth
stages. The results showed that, for cultivar ‘No. 42', marketable and total yield were
strongly and negatively correlated with rainfall and mean relative humidity during both
vegetative and reproductive growth stages, indicating that excessive moisture was the
primary limiting factor for yield. In addition, high temperature and growing degree days
(GDD) during the reproductive growth stage significantly increased non-marketable yield
and the rate of malformed heads. In contrast, cultivar ‘BR-8 was highly sensitive to thermal
and radiative conditions during the reproductive growth stage. Marketable and total yield
exhibited strong negative correlations with growing degree days, maximum temperature, and
cumulative solar radiation, while high-temperature stress markedly increased the proportion
of malformed heads, indicating lower heat tolerance.

Overall, the results indicate that *No. 42’ is better suited to cultivation during cool and
relatively dry autumn—winter seasons to avoid high humidity stress, whereas ‘BR-8' should
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be planted in winter to early spring under cooler conditions to minimize heat stress during the
reproductive growth stage. This study clarifies cultivar-specific key environmental factors
affecting broccoli yield and quality, providing a scientific basis for optimizing planting

schedules and for the future development of growth period and yield prediction models.

Keywords: Brassica oleracea L. var. italica, growth period, environmental factors, yield,
abnormal heads








