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Abstract

Blueberry (Vaccinium spp.) is a deciduous fruit tree native to temperate regions.
In autumn and winter, environmental daylength and temperature induces dormancy.
To break the dormancy, accumulation of chilling temperature is necessary. Once the
dormancy is released, accumulation of enough heat is required for bloom and fruit
development. Taipei is in the subtropical region, insufficient chilling temperature in
winter and great temperature fluctuations in spring have a significant impact on the
harvesting date and harvest windows. This study analyzed the temperature data from
September 2018 to July 2022, using chill unit (CU) models and calculates heat units
(°Ch) through different base temperatures to evaluate the response of several southern
highbush blueberry (Vaccinium hybrid), rabbiteye blueberry (Vaccinium virgatum)
varieties and NTU rabbiteye blueberry lines. Among the four years, accumulated
chilling units in 2018/19 was the least; CU of 2019/20 was similar to that of 2020/21
and was higher than 2018/19, while CU of 2021/22 was the highest. The accumulated
heat was calculated based on four base temperatures, which were set at 0 °C, 5 °C, 10
°C, and 15 °C. Calculated on the basis of 15 °C, 2021 had the highest accumulated
heat at 42151.6 °Ch, followed by 41306.4 °Ch in 2020 and 39763 °Ch in 2019, and
the lowest in 2022 was 37210 °Ch. The results showed that in the year with either less
or high accumulated CU, the initial harvesting date of southern highbush blueberry
significantly delayed, and the accumulated heat untils prior the initial harvesting date
was higher. The initial harvesting date of rabbiteye blueberry and NTU rabbiteye
blueberry were significantly delayed in 2021/22 with the highest chill unit
accumulation and most of the varieties and lines were accumulated the most heat units
in 2021/22. The harvest windows of southern highbush blueberry were significantly

shortened in years with relatively high or low accumulated chilling units and the

v
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accumulated heat units during the harvest window were less. However, the
accumulative yield reaching 50% of total yield among different varieties had no
obvious difference in different years. Overall, the harvest windows of southern
highbush blueberry were more sensitive to temperature changes in winter and spring,

while rabbiteye blueberry and NTU blueberry line were less affected.

Keywords: climate change, chill unit, growing degree hour, southern highbush

blueberry, rabbiteye blueberry, phenological phase
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F—F - AR R ERBRRR

=
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EBAHRAENILEHM - AAFE I (Ericaceae) ~ #AE B (Vaccinium) ~ & kR
22 J§ (Cyanococcus)Z 7% % &% &k % F 4 # K(Luby et al., 1991) - % R X K3zt
A KIE ¢ 4k % B & (lowbush blueberry; LA V. angustifolium % )~ b5 & &
% (northern highbush blueberry; V. corymbosum L.) ~ # % # & % (southern highbush
blueberry; V. hybrid) & % B & % (rabbiteye blueberry; V. virgatum Ait.)(Retamales
and Hancock,2012) - N E B RE T 28 S MGG ARBUARMBILESME
HARABZZRY HFEEZFALFRAMBREGER B RARTIG N REAE
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AfE BN 20 tHie b E 52 3RF 3 2B % % LA e 48 % (Rummukainen,
2012) - M AL AR A HE LT - REFES AR R AR BRIRGEENEBRBET
AMHBRSHZERMHETERALTREEHET L TRE kDR &K H
R ATREE K% E B2 4 (Jackson et al., 1983) o 238 % 69 3L A & B
BEEHBEAT » A EE M8 £ T8 % % % R Bt K8 F K (chilling
requirement) #& % % & A ff (Erez and Lavee, 1971) -

ERA2EB0RE L4 02007 FEERERBAERARE T EHMEESR
Sl NG FHETHRBARAFTHE RIS RREFAGZRERLRY
FIAE R & B R DL RAF(LA, 2009) © Rl £ 5 28405 80 5 KA X835 Tk
THRAZERE AZREFCHNESEMICHURESHERN I HZHE K

WX AL BRARR AN E E AR IER B EE F AR
B BT H 4 KRR TTIRBEF R FGRIURE - H B 5 C 899 & #1847 TS
BT ATERBRFTELLE
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1.2. 2LHERERRARERE
EEARABMEDFR - UL A B AT IR AE - b AT ERAME K
AT R K AU4% 5 %8 7% (Koppen-Geiger climate classification) » & bb & B 775 82 &

HAfECla) FREE PEZEHLLFA M » 3t &AL E(Wang, 2021) o Ffx 4%
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BADRMER AR ERAAZER B REL —BRIFR AR AGHEH/E
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Fo 3 & A TR R o S R 98 [ R T 3074 4 0998 & 4+ & (Olivier et al,
2017) @B FR > 2 HHOBRAR LR 2EKEZAME — B Am AR EARE
Bpig A2 A (Liuetal, 2007) o 2 ST 3B A5 pg g foA8 2 8k 1 3L F 3k
1R e B REWBE LA HR A A 25 3 BEAE B

& B 82 AL A 3 8 2 3K F 34 12 35 (Chen and Wang, 2000) -

13. REEBHEBLRIVE

BARAENBTATHENETRE BIEARCHEEVEEMREEE K
(Retamales and Hancock, 2012) - 2012 F+ £ R F @AM A EF a9 % - & H it
FRIHBET RLEAFTOAEFER KRR SHLAEBET  EAF
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FARUFE BN TR REBEZFHFR 28 KEALT N PFHRE
A ZF B ¥ b B & B B ‘O’Neal” ~ “Snowchaser’ $2 “Misty” B 1t &9 B
BBARRAT - REHLBA S B n A% £ K > ¥ ARFE I A JAF i (Lobos and
Hancock, 2015) - Medeiros % A(2017)f£ &% Pinhais-PR #v.& - i 8 %05k 2013 £
2015 £ 2 ABHL- BERSBELAREELE UR2EHESEE R L4 2013/14
#2014/15 FmfE & & BE PHERAIEHE E X ZE - G 2014/15 FEF )
A AFRBARER 2013/14 £ 537 5 0 Bk 2014/15 SFa9 B FEEAPA BRAR AT

B E B A AT Z A B - Zheng % A(2017) 4% 6 18 E & 5 4% ‘Bluecrop’ » ‘Duke’ »
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‘Brigitta’ » ‘Gulfcoast’ » ‘O’Neal’ #1‘Blue Ridge’ & # % & 25°C ~ 30°C » 35°C ~ 40
2B E ARG B ANE - &R R & &K B % Gulfcoast’ #2°0O’Neal [ % 3%
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R EE o 15 & B8 F B 45 (Retamales and Hancock, 2012) - %R E X R AN £
B % 78 % Lk M (Mississippi) ~ %74 22 M (Georgia) £ & 3 ~ #b & 2 1% )Y (Florida) b 2
B[ 41 & B M (Alabama) R 38 2R 45 £k B 3% 69 7T 4 367 (Ballington et al., 1993;
Galletta and Ballington, 1996) - %8k B & & =k 7§ ¥ #4404k & 48 1893 SE 7 M
BEERIN gHHEENT I AEERARCETHITAEK HEES  ERE
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BERk o BLBABIEE E % (Spiers, 1990) - LR EHRANKXR R BHFBRA
BRZER FHXREATERESSRERIBERSKERABY AN 20
°C % 25°C (Moon et al., 1987) - R4 & (2016)FA K F » & A 54818 30 °C B %
REBMAFRFASFRARE A RAEEKELEFERRALEREFFORLK -
M RERE KBS KRB ERBRARRAAEF  HIERpEEREREEHS
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# & B B 86 M(Carlson and Hankock, 1991) o 4RBR 2R 64 155 & % 2 & B Mtk A
RAREF R o ARER LR GEIE T £ K AFF S B 188 B R — Zk(Darnell et al.,
1992) A REF > B 6B €L B R ML B RIRAT > MILE - AL e BB A
AR E A KM (Carlsonand Hancock, 1991) - E X5 R E A kB L2 HES A
# 4% (double sigmoid curve) » 7T 5% 3 1B 05 HR - & £ HA(Phase ) » sbP% B 4m Bl Br ik
SR ABRERTACAHRBOM A Y34 25 £35 8 5 # &4 (Phasell) -
MERFTHROCAAYIL 2 Vg A 50% - LrEBER T B R AF L
HIFE302408 MAREERFTELBEGLOESZEFE I - HETRAR
#A(Phase DR T a3 kL m ol KA » BB E T RIL BB THEE KL
20% - ) B Rk B30 B @ 3 v o sb = A RIS AR R % B 208 A B (Eck, 1988) -
SEHERRTAKAE @YY > Williamson F A(1996)89# % + » BLF R AR E
BN RS 10°C £ 21°C 09T » BRI RBRFRFRH%S - RETAR
BRTEERR AR EERANBIRABRRKNEE®-24C) » ZRFHER
8 &SN 85 98 % (16-27°C) (Knight and Scott, 1964) -

REARMRFRRGERR LB REBAROAH 4290 B - b KEE A 55
60 B » %8R E & A% 60-135 B (Darnell, 2006) o A FE A7 £ B b B 232 L3R
2 RIBERAH) o AR RIRI S KB E RE 03 AT A AR -
4 A2 6 AARETHEARAM -6 AZ 10 ARIARTHRUNPURAEEZSRE K
B2 10 AEAKER > HHRELERRREZEIL  BRERER LY
oAkl o 2 12 A AARBREREEF  HKREANRY > AEZRFAEF

(Darnell et al., 1992) - %8 & & A6H 4 4 2 Beikeh £ £ 3630 B B AL 108 40 it
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3AYEARR S RERUBMAIANNS ATVE T ARBRBEEZEWE T

2016) -

L6, EBARMBEKEER
BRANBTHEHEERBAELTEARROFE AFLLERRAT &
TR B A0 B B8 T A F BE £ SR 45 (Flinn and Ashworth, 1994) -
FTHARRERBE > EARF LS R A mfe s BTHEEYIEEF TR
% i AMRBR #A(Rohde and Bhalerao, 2007) o £t i AARBREA 693842 F - HAREE N &Y
FRRREGHY 4o FARAT A R 65 3h F 9138 o 5] TARER 69 8 & BLIR X
A3 & K oY 5] % 3547 i AR BR (Faust et al., 1997) o 3 A % 3 & 48 % A & 2 K8 4%
HERRNRL > SHEMEMRMIEARERE  FRETH RELERE EMER
& B B8 % %V (Byrne and Bacon, 1992; Campoy et al., 2011) « 4u 5] % 3% & 24t -
ERNAMAREZEBEEBNERRITH FRNLEEARET R L6 £
b3 EE BB T RAR 800-1000 % - &5 B E i@ E RN 550 NEF
BB E % % 600 )85 24 1 (Retamales and Hancock, 2012) o ) & % &8 64 E £ it
— B @A > BRI £ E B EEEN A E P RRAER 7.2°C a9 8%
A F T 100 BN E  ARAOELT T REH FH EEE Jewel #
‘Emerald’ iz W18 & & & & & su 48 iE % B 16(Lyrene, 2008) » 7R i@ 42 & 78 & & i 3+
& 77 (Piracicaba, Brazil) % Z 8 69 /&8 3t & 3 ) $1 £ Bl 4 2B 2 3% 4 48 ) &9 K 2 4p
e fE & & % % Jewel 1 ‘Emerald’ i % FA ft.(Medina et al., 2018) o &% {31 & 7

DG BATARILE ABHERME IS AMARI AR -

1.7. KB EMZHE

B THEKRELLFTREZIL  FE KR E 8L A (chill accumulation model)

Ve By 345 T B> i 1B 45 K8 BF 32 (chilling hours) % 3% 2 K8 % {31 (chill unit)3t & 4% -
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TAE B AEARE R T KA T R BT 09 4R35 - 30 BT A & 3 R0 S 2 a0 4R35
ELERARTEARRMBEMI R@BHORE BRBESAMFEAEMBEE
G YA B b 2 B 1 R B ARBA4E A (Weinberger, 1950 ; Richardson et al., 1974 ;
Linvill, 1990 ; Shaultout and Unrath, 1983 ; Gilreath and Buchanan, 1981 ; Fishman
etal., 1987 ; Byrne and Bacon, 1992 ; Ou and Chen, 2000 ; Norvell and Moore, 1982 ;

Spiers, 1976) -

1.7.1. &2 e #AEA (chill hours model)

KGR B 2 F AT L ARE KRR A RZEA T X BBAE X EHH
SatEAT &0 0 AT BRBHMABR A ZUR R 4 AR IK 7.2°C » B R R BN AR
R 7.2°C RAFHRBAR 0-72°C £ #% — {8 4% % 65 # (chill hours, CH)

(Weinberger, 1950 ; Luedeling et al., 2009) -

1.7.2. #4453 (Utah model)

B 4 A3k & 37° 2 42°, sb A A3l A 4 & B WL ) 36 & (intermountain region)
Z AAE > YIS B BA S 42 ‘Redhaven’ tA & ‘Elberta’ i 2 &8 & K 14 37 8% 9
4 MEARER 2 85 P 85 o Richardson 25 A(1974)83 23] 508 & 4% B # 09 1808 464Y - 18
kR S O K A o B B3R RN 1.5°C B R R B4 (CU) 2 R4k 84
1.5-2.4°C %/ \b5 B A% 0.5 CU » 2.5-9.1°C 5/ NBE B 1CU » 9.2 £ 12.4°C &/ 8%
Z#% 0.5CU > 12.5-15.9°C 8 &% E#% CU > 16-18°C 4]\ B3k 4% 0.5CU > 423 18°C
B3N B384 1CU-Linvill(1990) % R 45 04 % .48 A i 4738 &> 22 31 Modified Utah
model(MUM) » #4831 B & Fl 4 K Rt 0-14°C B iRim AFE e E > &t 14-
21°C R84 AT R Ai#y CU - 42 4K Linsley-Noakes % A(1994) % T & A AE 7 i FF 3

& REHMER T B B AnAE sk » 42 8 & o 4 A (positive Utah model, PUM) » 34
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FBAF 1.4-12.4°C B o R — B F - BAF A2 CU R B 4% &5 308 M

A TERANLAERBBEHZEIR -

1.7.3. JbFE R MHA (North Carolina model)
bk B RMMEE AN 34°F 36.5° U F @A LA E L
% #& 38 4% ‘Starkrimson Delicious’ (M. xdomestica Borkh.)# % 69 1&:8 F K - 3t
B XA YRR 1.5°C ip & R E - 1.6-7.1°C &/ o Z 4% 0.5CU > 7.2-
12.9°C 5/ 8% B 4% 1CU» 13-16.4°C 5/ 85 B % 0.5CU» 16.5-18.9°C & B # B 4ir »
19-20.6°C %/s B8 4% 0.5CU » 20.7-22°C 4/ 854544 1CU > 22.1-23.2°C 4]~ B 3%
45 1.5CU > 23.3°C & L4/ w5464 2CU » 38 & 3+ B & R #2 & (Shaultout and Unrath,

1983)

1.7.4. &% AHAEA (low chilling model)

RSN EAREEBRZHBREZNWE - RRAH B IHREN 1.7°C
£ ERKBER > AW 1.8-7.9°C &/ iF B 4% 0.5CU » /3> 8-13.9°C 4/ o5 £ 4%
1CU » 14-16.9°C /N85 B 4% 0.5CU » 17-19.4°C & B KB B4 > 19.5-21.4°C &

NEEFEAY 0.5CU» A0 3 & 7 21.5°C &) iF 44 1CU(Gilreath and Buchanan, 1981)-

1.7.5. &M A (dynamic model)

mMABRNERASEERE RERARE LE2 X UAHEEEREZ
KRB AETHE  FEARKEMBRBEMOBENE L  BHEATERERK
DARABSE o B TRAERZZARE AL - o N30 E RU1E & R pr B2 0 o 8y fE 41
A AR E AR IEAE BT FI ARSI E  HHRKERE
OB RBEKVE > RPFHBEMAREME  SHAEEORRAE BH

ARG RAE A LF BN XA chill portion(CP) » w8 1% 7T 43
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O RB RS E - BIBRRNCP)R = 4 P 45 % (Fishman et al., 1987a ;

Fishman et al., 1987b) -

1.7.6. 35847 (mean temperature model)

FA B £ B 4% ST M (Texas) T B AN B AHRBEEZL LA RGBT E
BoHEFTRXAERGFLAERAN I BEARL2MA - BlER 12 A 12 A
#1 Ayt A ¥R AT BB E 0 AR 7°C BT R 4% 1200 18158
B fir 5 12.2°C 85T B 4% 600 18 F 4 » # 18.9°C 8% A & ¥ 4 & # (Byrne and Bacon,
1992) - AR AMATE T UEAMR OB ETR - 2 REE R IKE

#5470 48 B3R £ 8t K(Milech et al., 2018) »

1.7.7. &R (Taiwan model)
ER(1992) EMBHER E R R T » B@HERLFHE CHURRERARE

KB TfEZEIRE AN LR REREER BB REH 2SN ©

b

F A 3B E RN 7.2°C 0 8 F 245 1CU fir» /v 7.3-15°C &/ 85 E 4% 0.5CU »
15.1-26.6°C & 2 #&% E 4 » 26.7-27.8°C &/ BF4&45 0.5CU » K7 27.8°C 854

/NEF4e e 1CU(Ou and Chen, 2000) -

ho AT K % BOARBAL AT A% R $A(Stone Fruit) RAsHE A5 L4 % > 4o
Norvell #1 Moore(1982) ~ Spiers(1976)s 5+ » R HILZH X E B AR R E K4y
A UARREATAR BRI S EE R A FHEE 2.4°C AT &3 T 24 R
# 0.5CU » /9 2.5-9.1°C B/ b5 B A% 1CU > /- 9.2-12.4°C /)85 B 4% 0.5CU »
Bt 12.5°C BRI & AR RE B4 o M RAR B 5 42 T35 8 B R 3°C mpdg BBy

85 BB BAL o A9 6-15°C 854/ 859 B 1CU » A7 15-18°C B4/ BF
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e B4 05CU » ARBE SN 19°C Bt &k BMIB B » Ll REaT o
BPi R AR RER B EGFABAEIERIE Le) 22 RIRE R A UK E &

= BEEEANBRERZIGE

1.8, HZHER

5B EERBINATRRIE R EAESH BRABEIEKRE KRR
185 B PUAR (BIMA) 4 o @ B4 & & - sUHR 898 FE (temperature base, Thase) & & 5% >
SLER R B 69 F RAE A BB S & M #(McMaster and Wilhelm, 1997) - & % &
HA LA MR B R AR — R A2 L B9 Bl 44 - £ Medeiros £ AQ018)2 AR - HEE R
% & [ 8 @ 36 & (Cerro Azul, PR, Brazi) R B ffr 2 AR £ & > S HEEd S E N
RERER SR ICH N E BT T ARGIEHARRZIBE £ 5

FRERZFN SHRLEAMORTHARLEAEBRAET -

1.8.1. #ef s K atiB &

ARBEBE &R REME X AL A FF A (Anstey, 1966 ; Rom and
Arrington, 1966) - B AT & @A S S EER B LR E R R T RN 2 48 B o
wAREY L EBR AL BN AEEEEA A 7°C 48 & A H8  (Carlson and
Hancock, 1991) o 7R 7e 4 7B B3 M d3R(Jb 4 29° » $48 82°) BRI bE YA 28
P EREA 0°C 7.5°C  10°C #2 15.0°C E A31 3 - BHE LR B~ E AR ES
ISCARREE BhALRAZEEEE A 48R LB H - M

ZH A8 G AR T IR A KK DUR 48 £ (Sater et al., 2021) ©
1.8.2. A & & B (growing degree days, GDD)Z 3t &

AREBAREZFERANFEAMBEHZI T FHELARXEL  TOREARS

/,\%.(Tmax);'ii‘ﬂ%'f&/ﬁ(’rmm) ’ *E j]ﬂ’lfﬁl%’}l'/{ 2> ﬁ/&%%gglﬁg(’rbase) ’ ?J-//f%":'l’.? H zﬁé—?ﬁ&‘
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(°Cd) » GDD = [(Tmin + Tmax)/2] — Tbase - 1§26 % F &3+ & - B 5 B 8 & & &%

A B fEE A B R 53 R AR AE B BUOR A% 58 (Mclntyre et al., 1987) »

1% A & & 85 (GDH) 3+ B 24 B 4 & ® ok #%(Snyder et al., 1999 ; Gu, 2016) -
FEFXAE B BENERB X 3RS RAKBAR o IR 2 fofR AR R 1% 0 T

123% B E# Z 4 #(°Ch) » GDH = [(Tmin + Tmax)/2] — Tbase °

R 2 S @ e D A W N5 8 P | ol R - . e 2 A
FAEEE > Gu(2016)y R % F » ERUB 2B E PR AR T HHE > &R
B R BN FUREHEER B NIRRT ATFH R ERKRT L
w o B bR HERIER B R R AN T - TR REERZER - E AKX
A% BESEBAIR SR RAKEAR R R 2 Ao p KBB4 0 T F 4034 B

E &2 ##(°Cm) » GDM = [(Tmin + Tmax)/2] — Tbase -

1.9, RERMEGR

BB 246 0 RGR 40 BUOR R 09 1 DU T AR AR B B E & %
KLz - MAEERMARHRORFERPEIEF EMILUARBERE R
Rlagsa - EEMANE EBRZ ERBE  BRAZERARERRBHEWE A
ERBOESHEBA - B REFB TR ZAABNHEEE 2w B
(Liuetal.,2007) - B AT 2JLME B ERB S L b S E R LR EBF L - £ W
EENMZHE G KRR LA REBRERR NI T HELEE AR

AHEHMZ AR AHUARMIEHIEFALS FRABAFETLHRELEL - X

10
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RARFFLHEZRATN THERBLMAEENAS B THEAB EITRF 2

2 5H o

11
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FoFHR AT R

ARBUAMAEERZANERERZRMZARERRGAE S SERER
((R& 121.5° ~ db# 25.0° 3L 15m ) ARE - RBAAAG TBH T S EEE
(southern highbush blueberry, SH) &% #& 4 %] & # ¥ 4% 3% st #&8% 3b -~ *Sharpblue’
‘Sunshineblue’ ~ ‘Misty’  ‘Gulfcoast’ » ‘Georgiagem’ » ‘O’Neal’ ; 13 B R & &
(rabbiteye blueberry, RB) &% #& 5~ %] % ‘ Aliceblue’ » ‘Beckyblue’ » ‘Bonita’ » ‘Brightwell »
‘Climax’ » ‘Austin’ » ‘Delite’ » ‘Powderblue’ + ‘Gloria’ » ‘Menditoo’ ~ ‘Myers’ -
‘Pinklemonade’ ~ ‘Fukuberry’ ; 9 {8l NTU & & & % »- % & NTU009  NTU025 »
NTUO31 » NTU032 » NTU043 » NTUO054 » NTU103 ~ NTU104 » NTU108 - Ff A 14
RGBS 48cm 5 45em X AR ERABRMERRE > BH%E > BR(EH
e LEDARBNE - REBES AR BAR » LHFFHh—R o X5 B K
SHRBERR - KR AH Y > NERERPEEERAHE 1000 22 &8 43 5%
Bp 48 A Bk (N:P20s:K20:Mg0=15-15-15-4 > & /& ekt B An A TR/ 3] ) K iR B B
M feskH(FeSO4- 7H20 0.02M + EDTA-2 Na 0.01M+(NH4)2S040.2M+0.94M ;2 57 B 7K
BR) o MR E 1 aFh o BRI AL A BB MR (N:P:K=8-12-24+4
MgO+12 S+TE, Basfoliar® SP) » BRX &8 43 3% - KBS ERE » 2RI RHKN
W BERERTRGEHCEM - BEBLE FEBSLAEHHEFLE R
BRI ER FAT HdF AR S R T E(Bactrocera dorsalis) » & K 5 By & 4
U RT L EBRFR - AT BRI - e 95 1369 B ik AR FE 200

158 B R AR A B H 0k & FE o

22. REEH &L
RN AR AR Bz EHBEERARIEERERALL2ERIPR L
2B EBMA20I8EF9HAZ202 &7 248 REEREMRTHIEZ

12
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FRREHFBRANTRALH TR EAER SRHEAEEMAE ST FO A
1 Bt H 24 3 A 31 8 %4 Spiers(1976)3t FAKME F 4 » /1B P38 AN
25°C Brdory 1 BRE B4, B NE-P39B E A7 22°C £ 24°C Jo4 0.5 18 B4
BB END19°C 221 °C & EMHEM B F-PFERENMNISCE
18°C mF R 4% 0.5 EKE E 4, B EF-PFIgEE N 15°C 2 5°C B4 1 B E 4
N E BN 5°C £2°C B 0.5 IS EA - 2% Snyder (1999)3 &
MEAAX A & B2 P Rk & 8 P 3 R RIR AR e 1R R S = 38k & AR
J& » GDH = [(Tmax + Tmax)/2] — Tbase o &% & 5 313% & %4(0,5,10,15) » &5
RORRERAAMARTY  MASH L ANE  BRAT R IERERG G
B2 AL Rt R Pl 1 A 1 B AKERMSEH AR --RTHE
BEAMEMZIMER - AL E 1 A1 B EMELSLEZE ML B R ER

M Z2E&RB BRIMH -

2.3. BicHA ek

2021/2022 # ZA B AR IEE T - B AR R AR ST BB A - 28k IE
P42 BHA EEIS R B FICB EZ 24L& 50% B #18 Z 4 2 Hjc
Z e BB 12 RAE—R - &AM T EAMICHZ 3%RATLHME -

T 3%RI LA T 045 R -

24. R HM sk

RIBEORNIRFERERTRARENSG  THEK—ERS LA 10%RE
FEREMETFIMLIKI  AEARTT R—R - HRUFHERRZIRE - AA
Bifn i L BARML B ke BB R P I E AN KRG KK B &9 B X2 B
MU REXPNAGE EAFRESLERTHEZ IFETUHEERE - A

R LAER R BB BEWG AT AR BGE)ZRT AR IF L IR

13
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T AR EEDAE T 3% H T ALY 0w ERIKE NN 3%EBFH T E
&R IR M AR RE AP HECRAE LA AEETX
Both B2k A S EHELAE T2 S50%ER A E S 5% BRRREFICE 2 M

ZEAR @A KRR E T XA -

N g 2L N\ 1
25435 H

G R — LA AR 3 AR A FRILET 0 A%t #RE R 4.0.2 software (Systat.
Software Inc, Boston Mass., USA)i& /T8 BF AR E » Bl LAY » A HEMKBEE A

BEBFE R £ R - Bl A B0 8RR B 2 K8 B4 - #1242 Microsoft Excel &

\

o s

e

47 — R KR E 57 e 4 2 A8 B A - Microsoft Office Word # % »

Sigma Plot 13.0 software (Systat. Software Inc, San Jose Calif., USA) # [ -

14
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3.1. ABSIEBRE

J.1.1. %"“iFﬁx (2018 ?“F 9 F £ 2019 $ T H)
2018 9 A @ fi] Tmax % 32.9°C » Tmin % 24.4°C » Tmean % 24.4°C - 10 A

A2 4.7% 94 BE 418 > Tmax % 25.8°C » Tmin % 20.28°C » f Tmean [§ % 22.9°C - 11
AE 10 AMEBEEERAR-LAFT 12 AZ 1 ARMABRAREE HF 1A
BHREBZ A3 ABRABERR B &2 A 4 A% REAE LS Tmax
# 28.03°C>Tmin % 20.39°C>Tmean % 24.08°C>5 A f Tmax =% 5% 2% 27.46°C
Tmin4 Ao S AR ZEFR R AR ZARABALESA -6 A7 A Tmax % i 32°C

2 b s Tmin B > 24°C (k1) -

312 Bo%E (01949 A5 202047 A)

2019 # 9 A w ] Tmax % 30.13°C » Tmin % 24.08°C » Tmean 2 26.84°C -
10 BAL A.m 45 F % » Tmax » Tmin #1 Tmean ¥ /&% 2°C - 11 A Tmax F &%
g FE ¥ BH B8 14 4 24.55°C > Tmin 2 19.01°C > @ Tmean % 21.55°C - X% 12 A &
1 ARBAEH REA48E > 12 A Tmean £ 12 Aed 3 3 AAMLEE 4 A
Tmax =% % [51& % 23.58°C » Tmin #v Tmean ¥2 3 A Z B R K 5 B A8 K182
#+ Tmax 3% 30.45°C > Tmin % 23 °C » Tmean % 26.1°C AN E 4% 6 A #2 7 B Tmean

%31 30°C » H Tmax LA ZE 4 35°C (k1) »

313. B=4E (0209 AZ 2021 47 AH)

2020 4+ 9 H W Tmax % 31.49°C » Tmin % 24.06°C » Tmean % 27.14°C -
10 A 4.8 45 8 88 F % » Tmax ~ Tmin $2 Tmean 4 F /& 3°C - 10 A2 11 A £.%
AR c AXBRBABTHE 12 AZ2 A Tmean 5 15 2 18°C- 1 A 4
R KB 2 A4 Tmax % 18.98°C » Tmin 4% 12.72°C -2 A $2 3 A f:BA8 %A -

15
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ABlE B iEg rH - 2 5 B Tmax &iE 30°C 24 E » Tmin % 23.72°C »

Tmean % 282°C Ba % 574 A - AR 1% 6 A# 7 A Tmean B|#11 30°C (k& 1) °

314 FwEE Q0rEYRAE 20227 AR .
2021 4 9 A @ R Tmax % 33.96°C » Tmin % 25.57°C » Tmean % 28.95°C £,

WA KA 10 B AR B4 T % > Tmax ¥ Tmean T[4 4 B # Tmin 8988 - 11 A &

MR CEAENG o AXIE 12 AZ 2 A Tmean N7 18 2 16°C» 2 A AR

8 &A1& B 4y Tmax % 18.51°C » Tmin % 14.34°C - 3 A £.7% X 1% @ # Tmax i

25.39°C » Tmin % 16.99°C » Tmean % 20.76°C -3 H £ 5 A fUBRAMER K -

NE % A8 Tmax #3548 %8 Tmin 883% > 6 A ¥ 7 A Tmax % 3] % 32.37°C #1

35.63°C » Tmin 4 23.85°C #1 25.88°C » # Tmean 4£ 7 A 3% 30.8°C (% 1) °

3.2. &8 R AL

KR EMCU)Z AMEEFFUTRLTMRABLICMA A REHD
B2 A\ AT 2018/19 F1RIE B A 212 472 CU» B 7R 4 F 5k & 2019/20
% 637 CU » @ 2020/21 ~ 2021/22 W &8 E 4483 » 5% % 758 CU #2 708
CU: REMKBERNI2 AZ2AM Rl A EHRERS - B —F @ £
FRHBHE > 2018/19 KB REE/M& D - & 829 CU » 2019/20 £ 2020/21 4
o3 A 925 CU $1 959 CU > 202122 RI A # 4 B A E » i 1147 CU » X % B&R
RAEMN 12 AZ 3 A > 2018/19 F4 202021 FEZKBRAMA 1 A > M

202122 Bl &2 B(k 2, %.3)-

3.3. B

mEHEEF 1 A1 BEY > B4 BEEBEBRE S ETIHE - £ 0°C &
ARETFT 2E A 11 E°Ch £4 - 22019 F42 2021 F3x & - 2020 FX
2 52022 Sk R 5°C HRAEFE 2 EABRMAN 8 HE 9 E°Ch> 222020

16
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£ 3 0 2019 F51 2021 At - 2022 £ A KK o B 10°C AR E » 28 2
ERERAB6FE T H°Ch 2019 £ 2021 = F 2 B #4080 AW ZHH 2022
Fo R 15°C BAEFE 2P EARMANNIEE4E°Ch, 22021 FxS - &

2019 ~ 2020 4835 » 2022 4 & K I&(F 4) -

34. BRmESIE
XERE R A B R B 0L 2021/22 £ % 0 #2 2019/20 fE£4835 - H kA 2018/19
5202021 EABERER VY —B o XS5 6 AxMBRERTAEI AZR

REAERNERAG  AFHEREAAHED(KS) -

3.5. 4 & #24% (2018-2019)

F ‘8% 3 ¥ Gulfcoast’ % R 4 - AR S BdSHAREESH) &E o
%] 2 Georgiagem’1 #k» ‘Misty’4 #k > ‘O’Neal’ 7 #k » ‘Sharpblue’4 #k - ‘Sunshineblue’4
Fro BB AMWNSA21BES5A27T8-&RMN6A 128274108 8%
o5& 17 2 50 B - B $12 Georgiagem’ & A &8t 46 - B4AZH44T 17 B
PR AHEBSEERRR - By HNHE 1 REE S RIKKEEZHER

EEZ 50%  MEBEBRR—%(K6, B1)-

352. ABEBAERAN

AR 12 {8 R Bk B B & 42 (RB) ‘Aliceblue’l # - ‘Austin’2 #
‘Beckyblue’6 #k » ‘Bonita’l #k » ‘Brightwell’10 #k » ‘Climax’4 #k - ‘Delite’l #k -
‘Powderblue’9 #k » ‘Fukuberry’3 #k » ‘Gloria’2 #k » ‘Menditoo’l #k » ‘Myers’5 #k
‘Pinklemonade’] #k - #8% Z NS A21 B2 6 AS5H - &&WNTAHA3IBZET

Bl6B8 » 48aF8 55429 £ 57 B o & % Aliceblue’ ¥ ‘Pinklemonade’ 5 %] 5 4&

17
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29 B#230 B ARz anfE s BN E | RIWBAPEDADLE T2 50% Kk

ENE2ARE I BAHEINBREEZ50% (KT, B2)-

353.NTU 4 Z EmEH

AR 8 /8 NTU E X 24 %53 A NTU009(4 #) - NTU025(4 #k) -
NTUO031(2 #k) » NTU032(7 #k) » NTU043(1 #k) » NTUO54(11 #k) » NTU103(14 #) -
NTUI104(1 #k) » NTU108(4 #k) - %82 28475 A27TBE26 A 128 » & x0T
A3BZ7RHI168 #igin»n 4352518 £+ NTU025 #2 NTUI03 # &

ZSIB - PAGBANENE2ARE 3 BHEREESTZ S0%(K S, B 3)-

3.6. 4 & #24% (2019-2020)

Ry R
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Table 1. Monthly maximum (Tmax), minimum (Tmin) and mean (Tmean) temperatures of the experimental field*.

2018/2019 2019/2020 2020/2021 2021/2022
Month Tmax Tmin Tmean Tmax Tmin Tmean Tmax Tmin Tmean Tmax Tmin Tmean
°C

Sep 32.9 24.4 27.84 30.13 24.08 26.84 31.49 24.06 27.14 33.96 25.57 28.95
Oct 25.8 20.28 22.9 28.38 21.97 24.73 26.62 21.99 23.98 28.43 23.36 25.4
Nov 25.38 20.12 22.16 24.55 19.01 21.55 25.92 20.54 22.89 23.93 18.7 20.93
Dec 22.36 16.1 19.08 21.77 16.23 18.73 20.25 16.55 18.04 23.85 15.82 18.1
Jan 21.23 15.8 17.99 21.12 14.85 17.47 18.98 12.72 15.6 19.51 14.25 16.95
Feb 21.8 16.06 18.34 22.24 14.36 17.73 23.58 15.11 18.69 18.51 14.34 16.27
Mar 2291 16.38 19.33 24.44 17.04 20.22 23.09 16.5 20.3 25.39 16.99 20.76
Apr 28.03 20.39 23.53 23.58 17.09 20.08 25.89 19.44 22.4 26.26 18.92 22.5
May 27.46 20.96 24.08 30.45 23 26.1 32.93 23.72 28.2 26.33 20.93 23.4
Jun 32.08 24.63 27.72 34.76 25.66 29.49 33.13 24.79 293 32.37 23.85 28.1
Jul 34.69 26.06 29.4 35.7 25.61 29.8 35.1 26.57 29.82 35.63 25.88 30.8

“Data were obtained from a nearby meteorological station at Department of Atmospheric Science, National Taiwan University (121°53°E, 25°01°N,

Alt. 15m).
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Table 2. Monthly hours temperature of the experimental field” from 18°C to 15°C and 15°C to 5°C, convert into chill unit (CU).

CH<25” 22<CH<24 15<CH<18 5<CH<15 Total CU
Month 18/19  19/20 20/21 21/22  18/19 19/20 20/21 21/22 18/19 19/20 20/21 21/22 1819 1920 20/21 21/22  18/19 19/20  20/21 21/22
h
Sep 557 502 532 696 149 181 113 19 0 0 0 0 0 0 0 0 0 0 0 0
Oct 121 285 214 400 348 358 428 180 9 0 0 0 4 0 0 0 0 0 0 0
Nov 113 65 129 61 248 252 280 260 18 56 10 123 0 0 0 27 0 0 0 0
Dec 116 23 0 14 69 58 18 16 265 246 322 244 93 67 59 106 99 149 211 206
Jan 18 14 16 5 42 20 42 15 282 218 172 415 104 219 352 119 206 304 401 314
Feb 26 54 14 6 60 70 59 21 306 222 195 326 63 146 92 198 163 184 146 344
Mar 93 66 71 51 166 132 49 96 233 152 143 158 60 46 35 42 4 0 0 28

Total 1044 1009 976 1233 1082 1071 989 607 1113 894 842 1259 324 478 538 517 472 637 758 892

“Data were obtained from a nearby meteorological station at Department of Atmospheric Science, National Taiwan University (121°53°E,
25°01°N, Alt. 15m).

Hourly mean temperature over 25°C offset 1 unit, in 22°C to 24°C offset 0.5 unit, in 19°C to 21°C accumulate 0 unit, in 18°C to 15°C accumulate
0.5 unit, in 15°C to 5°C accumulate 1 unit, in 5°C to 2°C accumulate 0.5 unit.
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Table 3. Monthly hours temperature of the experimental field” from 18°C to 15°C and 15°C to 5°C, convert into chill unit (CU).

15<CH<18" 5<CH<15 Total CU

Month 1819 1920 2021 2122 1819 1920 2021 2122 1819 1920 2021 21/22
Sep 0 0 0 0 0 0 0 0 0 0 0 0
Oct 9 0 0 0 4 0 0 0 9 0 0 0
Nov 18 56 10 123 0 0 0 27 9 28 5 88
Dec 265 246 322 244 35 67 59 106 168 190 220 228
Jan 282 218 172 415 104 219 352 119 245 328 438 327
Feb 306 222 195 326 63 146 92 198 221 257 190 361
Mar 233 152 143 158 60 46 35 42 177 122 106 121
Total 1113 894 842 1259 266 478 538 517 829 925 959 1125

“Data were obtained from a nearby meteorological station at Department of Atmospheric Science, National Taiwan University (121°53°E,

25°01°N, Alt. 15m).

29

doi:10.6342/NTU202300446



4 DRBREZXRAS NP RRE TR HRAKE T ERAS > A#EE S5 A 0°C - 5°C~10°C -~ 15°C -
Table 4. Monthly hours highest and lowest temperature of the experimental field” to calculate growing degree hours (GDH), temperature base
set at 0°C, 5°C, 10 °C, 15°C.

T base 0 °C T base 5°C T base 10°C T base 15°C

Month 2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022

Jan 13466.1  12906.4 10519.2 12372 9746.1 9182.4  7137.6 8671.2 6024 5512.1 37584 49704 2306 1742.4 1327.1 1461.6
Feb 12240 12508.8 12381.6  10696.8 8899.2 9100.8  9076.8 7358.4 5551.2 5629.6  5773.6 4032 2201 2140.8  2640.7 1044.4
Mar 14388 10519.2 137424 15045.6 10668 11299.2 10281.6 11361.6 6948 75792 68232 7656 3228 3859.2 33624  4029.8
Apr 16888.8  14517.6 15499.2 15633.7 13300.8 10927.2 11988  12058.7 97104 73439 84792  8483.7 6120 3748.8 4968 4951.6
May 16087.2  19461.6 20373.6 171549 127464 157464 16701.6 13464.9 9408 12031.2 13008 97749  6067.2 8316 9312 6084.9
Jun 19953.6  21225.6 20217.6 183857 16353.6 176304 166752 15019.7 12753.6 140352 131544 11653.7 9153.6 104424 9636 8287.7
July 21801.6  22216.8 219144 22300.2 18098.4  18496.8 18244.8 18650.2 14361.6 14776.8 145752 15000.2 10687.2 11056.8 10905.6 11350.2

Total 1148253 113356 114648 111589  89812.5 92383.2 90105.6 86585  64756.8 66908 65572 61571 39763 413064 42151.6 37210

“Data were obtained from a nearby meteorological station at Department of Atmospheric Science, National Taiwan University (121°53°E,

25°01°N, Alt. 15m).
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Table 5. Monthly precipitation of the experimental field”

2018/2019 201972020 2020/2021 2021/2022
Month
mm
Sep 1257 404.5 160.5 181.5
Oct 66.5 106 57.5 245
Nov 67 37.5 36 70
Dec 38.4 143.5 210.5 51
Jan 61.5 38.5 64 138.5
Feb 64.5 38.5 61 292.5
Mar 182.5 270 77.5 2115
Apr 132.5 91.5 60 109
May 303 423 119.5 504
Jun 405 180 316.5 2345
Jul 420 281.5 288 113.5
Total 1865.9 2014.5 1451 2151

“Data were obtained from a nearby meteorological station at Department of
Atmospheric Science, National Taiwan University (121°53’E, 25°01’N, Alt. 15m).
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Table 6. Chilling requirement and harvest data in four production cycle (2018/19, 2019/20, 2020/212021/22) with 7 Southern highbush
blueberry (SH) varieties.

Chilling Start harvest End harvest Harvest days
Variety Requirement
(hours) 2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 @ 2022

‘B - - 4/19 4/26 5/6 - 5/25 6/9 6/3 - 37 45 29
‘Sharpblue’ 150 5/21 4/13 4/23 5/6 7/10 6/16 6/16 6/10 51 65 55 36
‘Sunshineblue’ 150 5/21 4/13 4/26 5/6 7/10 6/8 6/9 7/8 51 57 45 64
‘Misty’ 200 5/21 4/7 4/19 4/29 6/26 6/18 6/9 6/3 37 63 52 36
‘Gulfcoast’ 200-300 - 4/28 4/19 5/6 - 6/16 5/19 6/3 - 50 31 29
‘Georgiagem’ 350 5127 4/19 5/4 - 6/12 6/16 6/9 - 17 59 37 -
‘O’Neal’ 400-500 5/21 4/19 4/23 4/29 6/19 6/22 6/1 6/3 30 65 40 36
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Table 7. Chilling requirement and harvest data in three production cycle (2018/19, 2019/20, 2020/21) with 13 Rabbiteye blueberry (RB) varieties.

Chilling Start harvest End harvest Harvest days
Variety Requirement
(hours) 2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022

‘Aliceblue’ 300-400 6/5 5/4 5/4 6/10 7/3 6/29 6/23 7/22 29 57 51 43
‘Beckyblue’ 300-400 5/21 5/18 5/11 6/10 7/16 7/6 6/30 7/15 57 50 51 36
‘Bonita’ 350-400 5/21 5/18 5/4 6/16 7/3 7/6 6/23 7/22 44 50 51 37
‘Brightwell’ 350-400 5/21 5/25 5/11 6/10 7/16 7/6 7/14 7/29 57 43 65 50
‘Climax’ 400-500 5/21 5/18 5/4 6/3 7/16 6/29 6/23 7/22 57 43 51 50
‘Austin’ 450-500 5/27 5/18 5/4 6/10 7/16 7/6 717 7/15 51 50 65 36
‘Delite’ 500 6/5 6/16 5/19 6/10 7/16 7/6 717 6/30 42 21 50 21
‘Powderblue’ 550-650 5/27 6/1 5/19 6/23 7/16 7/6 7/14 7/29 51 36 57 37
‘Fukuberry’ - 6/5 6/8 5/25 6/23 7/13 7/6 7/14 7/29 39 29 51 37
‘Gloria’ - 5/27 5/25 5/19 6/16 7/3 7/6 7/14 7/29 38 43 57 44
‘Menditoo’ - 5/27 6/1 5/19 6/23 7/10 7/6 7/14 7/29 45 36 57 37
‘Myers’ - 5/21 5/18 - - 6/26 7/6 - - 37 50 - -
‘Pinklemonade’ - 5/21 5/25 5/4 - 6/19 6/16 6/9 - 30 23 37 -
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Table 8. Harvest data with 9 NTU blueberry lines in four production cycle (2018/2019, 2019/2020, 2020/2021 2021/2022).

Variety Start harvest End harvest Harvest days
2019 2020 2021 2022 2019 2020 2021 2022 2019 2020 2021 2022

NTU009 5/27 5/25 5/19 6/10 7/3 6/22 6/30 7/15 37 29 43 36
NTUO025 5/27 5/18 5/19 6/10 7/16 7/6 7/14 7/29 51 51 57 50
NTUO031 6/12 6/8 5/25 6/3 7/16 7/6 7/14 7/8 35 29 51 36
NTU032 6/5 6/8 6/2 6/23 7/16 7/6 7/20 7/29 42 29 49 37
NTU043 5/27 6/8 5/19 6/16 7/3 6/29 6/30 7/15 38 22 43 30
NTUO054 6/5 6/1 6/2 6/23 7/16 7/6 7/14 7/29 42 36 43 37
NTU103 5/27 6/8 5/19 6/16 7/16 7/6 7/20 7/29 51 29 63 44
NTU104 6/12 6/16 6/16 - 7/16 7/6 7/20 - 35 21 35 -

NTU108 6/12 6/8 5/19 6/16 7/16 7/6 6/30 7/29 35 29 43 44
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Table 9. 7 Southern highbush blueberry varieties start flowering, end flowering, days

flowering reach 50% of total flower, accumulate growing degree hours (GDH) to

flowering.

Variety Start 50% Bloom End Period GDH
‘BE 3 1/18 2/3 2/23 36 631.7%
‘Sharpblue’ 2/23 3/11 3/28 33 2199.2
‘Sunshineblue’ 2/25 3/17 3/30 33 22343
‘Misty’ 1/29 3/1 3/11 41 1441.5
‘Gulfcoast’ 3/7 3/24 4/19 43 3300.9
‘Georgiagem’ 2/25 3/17 4/7 40 22343
‘O’Neal’ 2/18 3/13 3/23 33 2166.7

2Growing degree hours calculate from January 1% to flowering (Tbase 15°C).
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Table 10. 13 Rabbiteye highbush blueberry varieties start flowering, end flowering,

days flowering reach 50% of total flower, accumulate growing degree hours (GDH)

to flowering.

Variety Start 50% Bloom End Period GDH
‘Aliceblue’ 3/30 4/9 4/15 16 6403 2
‘Beckyblue’ 3/30 4/7 4/18 19 6403

‘Bonita’ 3/19 3/30 4/13 25 5124.9
‘Brightwell’ 4/1 4/11 4/22 21 6554

‘Climax’ 3/21 4/7 4/18 29 5492.7

‘Austin’ 3/28 4/11 4/28 31 6065.3

‘Delite’ 4/7 4/21 5/2 25 7085.6

‘Powderblue’ 4/5 4/19 5/10 35 6808.7
‘Fukuberry’ 4/7 4/21 5/2 25 7085.6

‘Gloria’ 4/7 4/13 4/30 23 7085.6
‘Menditoo’ 4/3 4/11 4/30 27 6569

‘Myers’ - - - - -

‘Pinklemonade’ 3/19 4/7 4/15 27 5124.9

2Growing degree hours calculate from January 1% to flowering (Tbase 15°C).
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Table 11. 9 NTU blueberry lines start flowering, end flowering, days flowering reach

50% of total flower, accumulate growing degree hours (GDH) to flowering.

Variety Start 50% Bloom End Period GDH
NTU009 4/7 4/11 4/20 13 7085.6%
NTU025 2/27 3/7 3/25 26 2385.8
NTUO031 3/19 4/3 4/13 25 5124.9
NTU032 4/1 4/7 4/18 17 6554
NTU043 3/25 4/7 4/18 24 5842.4
NTUO054 3/13 4/7 4/15 33 4072.8
NTU103 2/25 3/15 4/5 49 22343
NTU104 3/13 3/30 4/13 31 4072.8
NTU108 3/19 4/5 4/20 32 5124.9

2Growing degree hours calculate from January 1% to flowering (Tbase 15°C).
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Figure 1. The harvest window (black line) and accumulative yield reaching 50% to total yield (period between two #) of 7 southern highbush
blueberry cultivars in 2019-2022.
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Figure 2. The harvest window (black line) and accumulative yield reaching 50% to total yield (period between two 4) of 13 rabbiteye blueberry
cultivars in 2019-2022.
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Figure 2. The harvest window (black line) and accumulative yield reaching 50% to total yield (period between two 4) of 13 rabbiteye blueberry

cultivars in 2019-2022.
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Figure 2. The harvest window (black line) and accumulative yield reaching 50% to total yield (period between two 4) of 13 rabbiteye blueberry

cultivars in 2019-2022.
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Figure 3. The harvest window (black line) and accumulative yield reaching 50% to total yield (period between two ¢) of 9 NTU blueberry lines

in 2019-2022.
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Figure 3. The harvest window (black line) and accumulative yield reaching 50% to total yield (period between two ¢) of 9 NTU blueberry lines

in 2019-2022.
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Fig 4. Correlation between chilling units and the initial harvesting date of southern
highbush blueberry cultivars. Chilling units were calculated from September 1% to
March 31*.
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Fig 6. Correlation between chilling units and harvest windows of southern highbush

blueberry cultivars. Chilling units were calculated from September 1% to March 31%.
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Fig 8. Correlation between accumulated growing degree hours (GDH) and the initial
harvesting date of highbush blueberry cultivars. GDH was calculated from January 1%

to the initial harvesting date with a base temperature of 15 °C.
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Fig 9. Correlation between accumulated growing degree hours (GDH) and harvest
windows of highbush blueberry cultivars. GDH was calculated from the beginning to

the end of harvest windows with a base temperature of 15 °C.
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Fig 10. Correlation between chilling units and the initial harvesting date of rabbiteye blueberry cultivars. Chilling units were calculated from
September 1% to March 31%.

50

doi:10.6342/NTU202300446



180
A B c D
o |® (B) © ® O 2018/19

160 |
.\_/ [ 2019720
150 |
[ |
o | - - O 202021

130 ¢ ¢ A 2021/22

120 |
R2=0.9953 R2=10.9425 R2=0.8912 R2=10.7628

170+ ]

160 | .\/‘

150 | u
140 |
130 |
120 |
180
170
160 |
150 | .
140 | .
130 |
120

<

* L 4

{

R2=10.797 R2=10.8841 R2=0.1188 R2=0.8429
) ) (K) (L)

Initial harvesting date

\

R2=0.8429 R? = 0.9487 R2=0.8429 R =1

8(;0 900 1000 1100 1200 800 900 1060 1100 1200 800 900 1060 1100 1200 800 900 1060 1100 1200
Chill units

1. 8258882 B EMER REER (A) ‘Aliceblue’ ~ (B) ‘Beckyblue’ » (C) ‘Bonita’ (D) ‘Brightwell’ + (E) ‘Climax’ ~ (F)

‘Austin’ ~ (G) ‘Delite’ » (H) ‘Powderblue’ ~ (I) ‘Fukuberry’ ~ (J) ‘Gloria’ ~ (K) ‘Menditoo’ ~ (L) ‘Pinklemonade’ Z BA k44 B AB B 1L » FR A

kAR E -

Fig 11. Correlation between chilling units and the initial harvesting date of rabbiteye blueberry cultivars. Chilling units were calculated from

September 1% to March 31%.
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Fig 12. Correlation between chilling units and harvest windows of rabbiteye blueberry cultivars. Chilling units were calculated from September
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Fig 13. Correlation between chilling units and harvest windows of rabbiteye blueberry cultivars. Chilling units were calculated from September
1% to March 31%.
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Fig 14. Correlation between accumulated growing degree hours (GDH) and the initial harvesting date of rabbiteye blueberry cultivars. GDH was

calculated from January 1% to the initial harvesting date with a base temperature of 15 °C.
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Fig 15. Correlation between accumulated growing degree hours (GDH) and the harvest winodws of rabbiteye blueberry cultivars. GDH was

calculated from the beginning to the end of harvest windows with a base temperature of 15 °C.
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Fig 16. Correlation between chilling units and the initial harvesting date of NTU blueberry lines. Chilling units were calculated from September
1%to March 31%.
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Fig 17. Correlation between chilling units and the initial harvesting date of NTU blueberry lines. Chilling units were calculated from September
1%to March 31%.
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Fig 18. Correlation between chilling units and harvest windows of NTU blueberry lines. Chilling units were calculated from September 15 to

March 315,
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Fig 19. Correlation between chilling units and harvest windows of NTU blueberry lines. Chilling units were calculated from September 15 to
March 31*.
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Fig 20. Correlation between accumulated growing degree hours (GDH) and the initial harvesting date of NTU blueberry lines. GDH was

calculated from January 1% to the initial harvesting date with a base temperature of 15 °C.
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Fig 21. Correlation between accumulated growing degree hours (GDH) and harvest windows of NTU blueberry lines. GDH was calculated from

the beginning to the end of harvest windows with a base temperature of 15 °C.
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Fig 22. Correlation between chilling units and the initial harvesting date of southern highbush blueberry cultivars. Chilling units were calculated
from September 1% to March 31°.

62

doi:10.6342/NTU202300446



180
O 2018/19 ® Eih
170 4 O 2019/20 @ Sharpblue
<O 2020/21 ©  Sunshineblue
A 2021/22 O Misty
160 - @® Gulfcoast
O @ Georgiagem
= © O'Neal
- 150 4 ®
on
g
% 140 A
)
>
p -]
<
= 130
=
£ 120 -
110 A
100 - R *=0.7682
90 T T T
800 900 1000 1100 1200

Chill units
B 23 fxdmyEMEEMaRe S RES ZMME ARt -
Fig 23. Correlation between chill units and the initial harvesting date of southern highbush blueberry cultivars. Chilling units were calculated
from September 1% to March 31%.
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Fig 24. Correlation between chilling units and harvest windows of southern highbush blueberry cultivars. Chilling units were calculated from

September 1% to March 31%.
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Fig 25. Relationship between chill units and harvest windows of southern highbush blueberry cultivars. Chilling units were calculated from
September 1% to March 31%.
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Fig 26. Correlation between accumulated growing degree hours from 1/1 to the date begin harvest and the date begin harvest of southern
highbush blueberry cultivars.
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Fig 27. Correlation between accumulated growing degree hours (GDH) and harvest windows of NTU blueberry lines. GDH was calculated from
the beginning to the end of harvest windows with a base temperature of 15 °C.
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Fig 28. Correlation between chilling units and initial harvesting date of rabbiteye blueberry cultivars. Chilling units were calculated from

September 1% to March 31%.
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Fig. 29. Correlation between chilling units and initial harvesting date of rabbiteye blueberry cultivars. Chilling units were calculated from
September 1% to March 31%.
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Fig. 30. Correlation between accumulated growing degree hours (GDH) and the initial harvesting date of rabbiteye blueberry cultivars. GDH

was calculated from January 1 to initial harvesting date with a base temperature of 15 °C.
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Fig. 31. Correlation between chilling units and the initial harvesting date of NTU blueberry lines. Chilling units were calculated from September

15tto March 315,
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Fig. 32. Correlation between chilling units and the initial harvesting date of NTU blueberry lines. Chilling units were calculated from September
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Appendex. 1. Experimental field illustration. The unit in the illustration was meter.
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