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% P X (Vacciniumashei Ait.) 28 % X F % £ ME 7 R > a2 3421 3%
WA B 3BT R P2 B4 Ay w3 &4 248 Blueshower  # px
FELHH - HFHE BT ERHERETE4 L2 g2 5 = B F k& (100
200 ~ 400mg/L) % = &k & (200 ~ 400mg/L) 2 = fa e & 4c F A5 % § B2 H R le
T HRSE o3 2012 F 117 9 p B B dZ - StRA R o RIEHEHKR B E
GFE 2 kLT 2 SPAD B~ S Bl Y R B Y A2 TRk
A4 E j-j_ét\,,:cmﬁlk‘fg_o
A ZEE S T R F B IR RE R R ST @ K m g R

L]
FR A G LB} ARSI E AL L T A RN R

e
fa
e

P TR KA E E §ORAIT 2 o At T R AULE P E S
BT EH e EF D B EARSEFLAR Y NG N § AR
W BEFF e LIRS FAL A ESF B E R B e

A FAp Y TIERMA Y M ez BRMAY TR 2 2t 100 mgN/L 2

AL EBEAR o RALMNIGY FHATVHEIHLEFE T LR E T @ F2
ﬁ&’% %]g o%g*ﬁ\ﬂf@ﬁ'{&fi?%@,)}”’ai‘%écm’f,ﬁ%fgﬁléc ’E}i%@?q’” ‘E‘_%}ég\l%ﬁ
FAR DGR G RSEY R F RO TR T B T4

B FF e 20 HFAR LB RS F B O o R IR

AEBIEHZE T RH A FRC L F st a0 ROIUER 2B L

Mits C E¥ S E4 L ARAE > TP el



Abstract

The rabbiteye blueberry (Vaccinium ashei) is a deciduous shrub with low chilling
requirement, tolerance to high temperature and soil pH range, which has the potential
for commercial cultivation in Taiwan’s lowland. We investigated the effect of
application of N and P on the performance of vegetative and reproductive growth of
rabbiteye blueberry in Taiwan’s lowland. Potted 3-year-old ‘Blueshower’ plants were
fertigated weekly from 9 November 2012, with N at 100, 200, 400mg/L in combination
with P at 200 or 400mg/L. Plants fertigated without N and P were served as the control.

Leaf photosynthesis rate and SPAD-502 value were measured in March and
October, 2013, considered as overwinter leaves and summer leaves, respectively. In
overwinter leaves, plants fertigated with any N and P conc. had higher photosynthesis
rate than the control but no significant difference was detected among fertigation
treatments; leaf SPAD-502 value also significantly higher in plants fertigated with N
and P than control, and the value increased with N conc. but was not influenced by P
conc.. In summer leaves, leaf SPAD-502 value was also increased with N conc. but was
not influenced by P conc. There was no significant difference of photosynthesis rate and
SPAD-502 value between all treatments.

Numbers of flowers and flowering buds were recorded from the beginning of
treatment and both increased with increasing N conc. but was not influenced by P conc.
Conc. of N, P only influenced numbers of flowers and flowering buds but did not affect
timing of flowering. Cumulative shoot growth in 2013 decreased with increasing P conc.
but was not influenced by N., and the control significantly lower than fertigated

treatments.

Keywords: blueberry, vegetative growth, reproductive growth, flowering period,
fertilizer management
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EELIHPETH (Erlcaceae)iuﬁé % (Vaccinium) + /% % & (section Cyanococcus)
25 EL AN > RAWMENAN P EIASA R FET ISR
% % 3 F & (highbush blueberry, Vaccinium corymbosum L.) ~ % #_ & & (lowbush
blueberry, Vaccinium angustifolium Ait.)% # p% & % (rabbiteye blueberry, Vaccinium
ashei Reade)= f& - AE EF A G EFRE £ XA F 27 PRI B2
WEMEEREFOAMET R SBFRARLF FEB2ZALEH FEFF A N
FRAA B E Al @ R2E AN L REZ EFETE ST )
SPTERELRZEBIARTEELGERLs AT EHNFT 0 L R

2 B R R Rl 3k pH B4 2 RE LAk > TRARN KRR R

(Galletta and Bringhurst, 1990) » @ 1T # k 2 3B EF 2. £ 188 % » 7~ F B I &
B E AR 2L 3§ A EF (half-high blueberry) % i & MR F %23 % 2 FF
(southern highbush blueberry) (Retamales and Hancock, 2012) - # ¢ L 3 & &% 52 &
BAEFOAEEF 20 B3 REEFEm L 22 kif > A B3N EEE
FoXRGHREAEFOMEL G EBFARS RF £ 2 A(Finnetal, 1990)

BEAEF L ABEAEFELRERTZ R AE B 4840 V. darrowi 2 322 {8 %> MR
ZREM S TR ER F(Lyrene, PM. 1990) - 4 £ # iz 2. 2 3E i B E @t

% i 4 (Galletta, 1975)
EF¥ %97 773 &w & C(vitamin C) ~ 5z % fik (flavonoids) ~ 7~ 5 % (anthocyanin)

FHOF o R E LG 4RF 0% ik ox(Prior et al, 1998; 5k, 2006) - iFX R F &

G
o

BT At 2 REARCHEIRE TN P REP AEE T 2
# %k & F % (Retamales and Hancock, 2012) - 12455 & Bz & * B ¥ & % (FAO)
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32012 At 2R EF (LB MG 84823 2 0 AR N5 40 geE o LD
DA E AL A2 EF SR T o FpMRINH R R S AR

AR R EHFFECEEL LT BT B ELATSR 528 1~ 0 1 AF 102

o B4 D B6AW AT LORA M ST HHEFFRAESE L A b o

EFRA>pHAZD2 2 el 57 7 B2 2N B s3I g2 §
¥ (Korcak, 1988; Watson, 1974) » fey B TRIE ™ » 1 KA 0 L AR
iv 1= * (nitrification) % Fl#rd] » 3 20 3 3P 4T G| < SRR o § 2 3E pH B
o 2P 3 T2 AR (B E)TBERTEH S n EESTR BRSO
NH, % 35 48 ~ 45 & B3 s de > @ i IR E 3 sk (Korack, 1989) » # @ 8 4
R H e eh 3N koo NHy 0 & sjzi 42 1 % % 4 3 A4 (Raven, 1988) » @
AHEE R L P AR RN AR e AT N SR &
¢ & aofia)(Korack, 1989) « X i ? iy & A AR RRE B E L ST
o EFS Y F R A SHE R 80% 0 47 5 32.5% 0 4% 40% 0 4% 52% >
w4 B 7+ (Hanson and Hancock, 1996; Stiles and Reid, 1991) > F]¢* &5 4 % ~ %

Y& A& U ek 3R B (Shoemaker,

7,\"\

F RAPEFPLIL o gt g Bt S
1975) o pH 7 R B BEF 2 L2 & F)F > §4 Ly pH 42 6.0 » EF
ERNBATER CRIFE - KEERR P IR 25T AL TEER S
(Hart et al., 2006; Rosen et al., 1990; Hayne and Swift, 1985; Townsend, 1969) - % pH
BT 35N TR NBESRE 2 ke 4 £ E B % (Merill, 1939; Townsend,
1971) o d *C FEE P > FI Pt PWH R S chpn R P T G bt £
(Retamales and Hancock, 2012) > fatg»> i) 3 2 P o2 2 3 B F 225 2

v 3%(Galletta and Bringhurst, 1990) -

1““3

AEP s EELRY N L gk S ATEREE N A B
4
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B¢ o FEa FNmE w g RRBIE > iE2 £ £ > (Hanson and Hancock, 1996) -
MR LR F G A F pH BB B S BIBERE e R oA A

Z 4~ % (Hartetal, 2006) o 78 m F 3t 2 pF B 33k A & A48~ % (chelated
iron)® s & F1 A P 4805 fR R KA IR anak £ sk (Holmes, 1960) -

BPEAAEFVZ e wr vl AN ZhEFTAEY §F 26T 5
Bhhh¥ EAE FEEBA RS A2 KELAZHRPE R 4 L5 R
W™ T2 XEF RS FE-AE TR FEIR@SFL LR
RFRBREN L EZTRAP P AIR L ELE T AR AENN A FTE
% 4§ 15 31 % M (Hanson and Hancock, 1996) » % Cyted~® » § 2 a4 ERr k & 1%
FARMZFE R TR AL > DR AT ARMAE R P hF 0 E R § s
bl o Btk A e R sk E Y § R 24P (BEvans, 1989) o E g 5 2 k & (T &
4 chizd~ 2 § 2 354p B (Borrell and Douglas, 1997; Peng et al., 1991) - % # &
F Bluecrop’fE1E >t 5 ¥ H 7 & 5 eni) F 2 3 0 %5 % Fpkds 050100~ 150 kg N/ha
{611 100kgN/ha 2_ 25 BB & F A& > 5 # Ong/ha—‘ﬁé’_{é‘_ﬁd@_; moAt A E
prooos 150 kg N/ha 22 g2 3 B e € s 3 » A% % § w2 gpdle kT AR )
Big  REARLEEFESr EVRAEFEFAE oL HEAGTE BN
g0 ¢ 1 H 3% F (Smolarz and Mercik, 1989) -

gAY B d B A S ARE TR T2 ER R RRR

>~

CHET LT R s RS LBEIRE AL EP LRSI NS
TR A & ) TR IR ¢ F bk (Hanson and Hancock, 1996) - 14 &%
EELHP s #5% 0-46-92KkgP,Os/ha z_ 79w » & = & pFs * 46 2 92 kg
P.Os/ha 2 fEthh ik 7 B He A * Biis 2 e e 5 50% > 22 m #75 fEph2 F & 2 &
F25% %9 4§ & £ 8 (Eaton and Stratto, 1997) - & pH iR ™ > B35 2 2 4 M eh
& ettt 3o R M D] s (Warman, 1987) o i € ik € 3
EHE S oz o @ 5 2 F 145 48 ok (Brown and Draper, 1980) -
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1.3 93l v 45492 @RIV IR EF 2 £ e
fEdor g o d A A2 AL & S AI(NH,) 2 A A 1I(NOg) A 46 > =+

oA 3 BN hF e pE Oy P 0 3 fd 2 & (Errebhi and Wilcox,
1990) » F4&favi— § W KRN ER GBS F IR ESLEL CE X -
w kS SEFRECE T 'R 2 gk iE 4 R X $r4] & I % (Britto et al., 2001; Gerendas et al.,
1997) - % &4 ¥ - & & pEie s & pr(glutamine synthetase, GS) % % % fit & %
(glutamate synthase, GOGAT) & a4~ fe i* #1e ja2 4841 B 2% > @ F {54 it
2§ ~E AR Al & 0 Pl f L R a2 R k' (Nitrate reductase, NR) 2 47 4 fié 1B
& p& (Nitrite reductase, NIR):® & 5 484218 £ {7 o i (Lea and Miflin, 1974) - & 4~ i§ &
PR F RAIEZ A EH PR SE ok Z 54 B (Lee and Steward, 1987) % #

EFARFEEZ R fEMpP AREBRAFZ BT 230 BT R &
TR B 2§ & 5 48433) 58 (Claussen and Lenz,1999) ; @ = % % & & ’Sharpblue’
L F 2 ks E PN (NH4)SO4 2 NaNOg {8 > Eﬂ;%f-’fﬁgfﬁh S s

g B R ERE AT A B R g > B % S I ¥ (NH,)SO, 2 1 a3t 48

o

2 TR S GcP? §F 79 ERw 2§ % o @ NaNOg 4 R 5 40 % 5
BT a B i EF {45 fop-ovxojzag 5 (Merhaut and Darnell, 1995) - & &% 2 §
kR SRR B 2 RIER R F MOTE T KRS E o i
1R & ~“F’f (Peterson et al., 1988; Townsend, 1967) % # 5 5 * 4543893 % 4343 %
R b3 L1 phg AP dcE 2 $e i £ & (Townsend, 1967) » 2@ 7 § 48 2 45 ¢
BEAEF 2L REF VAR 523 3L NREGELZ iz E T
"% enf§-25(Takamizo and Sugiyama, 1991) - &gt & k2 im 4345492 § 4| & » M4

1L R A (A AT 3D T A 0 A

e
kg
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1+ (Aalder and Hall, 1964; Hall and
Ludwig, 1961) » B £ EF 7T5 A 3 s X EF 4 0 ap £ 81012 -] pF
ZPEFEBRTVALET A RRFAEMNET 142 16 P2 P ERAEL R
Uiy (Halletal, 1963) c 4 R EF 2 ¥ Atk p E 7~ 12 i+ @ % P
FOR o T R AR R S Y TSR B B ER 0 R PR 15 (Darnell, 1991) e
BRET RISk ak B(Rees, 1987) - 12 3 & (Fragaria xananassa
Duch.)z %8P 4| &-f8 5 &) » & p & |30 12 ] p > 30 15-20CHE KA 2 B 5 5 » &
BB REME 10-15°C > PHE kA RS TR R A RMTE R T AT F R
FHECTACFEDT L RAEP S AL Gk R T B 7 (Darrow, 1936;
Hartman. 1947; Heide, 1977) > = % iR R4 pF > 7 Z & { J ATRPE R FH A i 2
1R = (Sonsteby, 1997) - & &% & % (lowbush blueberry)® > {8 k¥ >3 f8 p £ (11
213 1) A fEARN0CE 21C)h e et T2 Y » & 4 21CT 4 R
Eom w15 P AT 2ICH A EBRAL BV TR HpfERE T A >
10°C P > & =5 A 2 (Hall and Ludwig, 1961); @ Aalder 2 Hall(1964) 7 L% 5] & p
£ IS ) AT o FREREFPOEEEF T RE LT A fap| A e
MR s BHEBREPEFTALTEY o3 B
LHER T 0 ARMSERQRLIC)T P HFERTHEEB A4 E) BT
ST R REAEFAR > NAGEES FORE-OE S o ARE R
B(28C)T » FEH AR EHRAT AT > FAFES 2 E R 20T Ak
TREF ] BB F R 21C 2 Ads > 2 1 % iBAE7 = > A B f-(Spannetal,

2004) -
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SHEE R M AR S P TRTL SRR L PR LB L)
31970 # 2 L5l d N5z L MEE KRB LA BEAEF  UERHEF

FRENRAKL LS A R SBA 0 1 2007 EPFEATSE MR

F2ZAMEFZ2 R EF WL FAFTRERFRGRR FZRTFE
AH(EXFEAB)E LA FIE R XN 0 R ER TS R
% (Li, 2009) -

BREENLAFES S EF(SALELARETZ 43 LEF) £y
40 F=pF s BAet  FRCIE B OE ATICIE 0 B Y PN E R LIRS IT B 4 e T (sucker) o
PR A AR FE AR T ORI R B ARIRIELATL Y > Ak
FEAETHEFI O A R F 2 R L T8 RIEL LR FTIAL kS BL
Eokd R A A R RETNGH BT RS SR BE T A
=\

52 RS2 FA 5T AR FEE 0 PR BRAIHIT T gAY

A

RBcE 3 F 5 TS 9 THAMRETT A P RT ASRKIERNLFET

L

BAE A 57T > FR2Z YR THS TR S ETHI AN Ra £
CARAIRT  pE s IS IEN P EFEEF L R AT ASR A IR
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1979) e A 2 W3 3 3 RAMRR S EF IR b F > TR - AR T F N
F X 30%hF % F o FA B AR TR F RS D T0%2 K4 28% % F £

¥ (Dankaetal., 1993); @ faife & « FIEHA BB TP 2 AR EF > bR EB A D

,
BW
\\\
%

BayT o sk (o 1%) 0 Pl S AR BB R AT A B BER

FE2ZMENE -

EFBECEFFERM © BT M

A
(\x

F
¥

EXRBARET 33 %

FH)T o LI B ok B E(LE, 2000) 0 Fat R S BT F A A T

w

AP SR \!’P’éﬂpr/??i}%‘ " E’f” ’]l\"‘t"’l‘«!-’cj\i@]ﬁ )

BARF PR RZEFN TR 2FEE KRR 2855 REE S

i)

ﬁ

REP2ZFVTEFLY o FELARNOPFIRIFEI B FTEL 2
Bho BRPEFIFR2FEE AY SRR
m@j#;w’%ﬁfﬁéiﬁjﬁgiﬁ¥’m%éﬁﬁﬁgﬁ¥iﬁﬁ’@
FH AR F2LRR T A TR B AR FR R TR R AR
FAR T APAGE RS K Gtk o AFT MU 2ENT R RERF BT D
CROFEHEST F L RARR O HEFESELEFr RS EVES RS
HE-BRARZRFAR T AR P Bt S BFRRB TR 2 EGH I

27§ kR RZ B Y
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21 4 Hp

AESHTR Y 2 H 5 2010 # 10 % 14 p % 2011 #5 % 31 p HiE2Z AR E
% (Vaccinium ashei)’Blueshower’ &8 > #&f8P~p § T2 L 2 SR ¥ > FR_E Y
10 24 2EIHPFIEEL S = P ESF > A v AgreElgE T (Indole
ButyricAcid, IBA) 2000 ppm » #3&E & * 2 e 2k k3 D ERE=L2(VIV)Z 4R
Br 2B FAPTRERTFRGRALERRIFIELSA T EIHERF > KT K
FREEF AR RTEA G - A4 T A 2011297 1pHED
222 O RBEN LR CEAFTRELERGRE ERRFFE L F2 %
Rz AR ZFERE DEREZ2LVN) > BT - 5(N:P0sK,0=
20:20:20, HYPONeX no.2, HYPONEX Co., Marysville, Ohio)##f# 1000 % -k i3 it &2
fé 1+ % L (FeSO, + 7H,O 0.0002M+EDTA-2Na 0.0001M+(NH4),SO, 0.002M
+0.0094M JEFrfk-kip i )idi# > & % 5% — = FEEKS 7 1000 & 2 % 34 500
BEicmAT c2012#82 15 pH2I2E 13040 28 17524 > 5592
DA 2P AR SR AL D B RES2U(VV)  AEREHTE B T2 g 2
WEHH % 2012 F 10 % 1 pA=i k297 » 2012 & 10 * 27 pEB-H ¢ 3544 £
AT RO B2IRE2L 24 282004 MAFGEA L2 2 AR
fe? Rk R DERE=2A(VIV) 0 R B TR R HE Y = 2 E 3R (complete

randomized design, CRD) » # #tk 5 1 5%k H = > & &2 €47 5k o

22 2§ Atk R 2 de skl gan
AERAIE L BFE ARG F AR R R R R F B 0

3k B ¢ KY(5.13mM) ~ Ca®*(2mM) ~ Mg¥ (ImM) ; AU % = & § & A& (100 ~ 200
10



400 mg/L)& = Bk B (200~400 mg/L)ih fhle & - B 4 F A § EReOE R E
EG - A dT e 8 * 2 % 55 (NH.)2S04 ~ NH4NO;3 ~ H3PO4 ~ K3SO4 ~ CaCly « 2H,0 -
MgSO, « TH,(#77 % & %k 5 Nacalai Tesque, Inc., Kyoto, Japan) o @ 3@ L% i @ 4
B A2 b 4w A #7 7 (Claussen and Lenz,1999; Peterson et al., 1988;
Townsend, 1967; Takamizo and Sugiyama, 1991) » /- %_% NH;:NO3=2:1- p 2012
E 11" 9P Byp& B2 % — =t & =02 % 600 ml/plant ; £ k>0 * 50 — X Lo

koo (B RIGE D 10 A 4 0 B RIE R 5 300~500 ml -

23 k& v 2 jplE
%2013 # 3% 28p 3 4% 2p > BpEtRT 2012 10 P i o KB L £
ELA Gyl EricksFrE s 3 2013£97 25p 3100 10p R

-~

42

%
BPHERTFES P g2 L2 RE T G5 o RIFFRER 1 F 30 0E
PEOCETAPFART A ATT 2 AT A2 F R @ % LI-6400 v 5k &
T# Bl % % (% * 1 % /& 6400-02B Blue/Red LED source) (LI-COR, Lincolin,
Nebraska, USA) » = ¥ it g2 LI-6400 ;1 & % (inject system) 2 CO, 4% ¥, (cylinder) #
gk R 360 ppm > F R A ¥ 450 3 60% > jiid 4] 5 400 pmol - s
PIEE  asks A& 0~ 100~ 200 ~ 400 ~ 800 ~ 1200 2 1600 pmol » m? + st ¥ 2

% & 1% % & & (net photosynthesis rate) -

24 ErERFFHELRE

2013 # 3% 13 p > £ Rl adBfu R 2012 & 10 * 4 £ 2. F 7 SPAD # & ;

ki
9
>
O
—:\'&\‘;‘
=
It
p

52013 # 11 % 29 p & pl a2t 2013 # 5 % 4 £ 2.
FRBRER LY R B ETAFSRBE R ET I AT Am L E Y

™ % 4 ik (SPAD-502, Minolta, Tokyo, Japan)»t 3 % ¢ 4 "% R ER|= % » B2
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B2 TR EEFIHE

25 ERERFVIERIERFIEL T
%2013 £ 10 % 15p » ™/ SPAD-502 # R E F 2 £ ¥ 2@ - F E BRI
TPz TP E FEEVHE L AR -ER BRI 0624 G
# 028cm’2Z £/ % » % » 5ml DMF (N,N-Dimethylformamide) ¢ - 2.8 @ 4 %
ARG OERNKRTHEERIFES - X ORBBRIEAR- S ZFREN > LA
%k sk & 2+ (U-2001, Hitachi Instrument, Tokyo, Japan)ip] 2% ;% 647nm % 664.5nm 2_ s
R E o 2R E % 3 (Mo/L) = 17.90Acs7 +8.08Acess i TB R P RE S E 2 ER
(Inskeep and Bloom, 1985) o £ #- 2\ ri82 R E S Z ER B ez TR E 8 2
CS R U
A=-1.872+0.168xS r’=0.8310 P<0.01
A :DMF 3% p 2E %% 7 £(mg/L)
S : SPAD-502 # it
@ 5MIDMF 3% ¥ 2 E %% 7 £ % (Ax5mI)/1L=A/200 > 5mI DMF ;3 iz ¢ 3 %
S5 S 028 cm’x3=0.84 cm* > & T AN F R wE%E R
(A/200):0.84 » i » 5 kB w fF 2 3t
F(mg/ cm?)=(-1.872+0.168xS)/168
26 ¥ 44 ERE
20183 & 45 253 22p ~6% 20p ~7 " 26p BREtRE E4 E40E

wm E
m"&—v\

27 i

Yoy

A 2012 # 11 % 30 P F4p > # ff— % odh— 0 % 3T i s 8E ; p 2013
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Fig 1. The net photosynthesis rate of blueberry leaves of different nitrogen and
phosphorous treatment under different PPFD at 28 Mar. to 2 April, 2013(a) to 25
Sep. to 10 Oct., 2013(b). Vertical bars represent standard errors (S.E.), n=5. One
way analysis of variance(ANOVA) was used, differences was considered
statistically significant at P=0.05, P=<0.01 and P =0.001, represent as *, ** and

*** respectively. ns means P > 0.05, considered as non-significance.
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Fig. 2. The measurement of different nitrogen and phosphorus treatment blueberry
leaves SPAD-502 value of overwinter leaves at 13 Mar., 2013(a) and summer leaves
at 29 Nov., 2013(b). Vertical bars represent standard errors (S.E.), n=5. Letters

indicate mean separation by LSD test at P<0.05 in each season.
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Table 1. The effect of nitrogen and phosphorus concentration on leaf SPAD-502 value,

CK was not compared.

Nitrogen Phosphorous conc. (mg/L)
conc. (mg/L) 200 400 200 400
Overwinter leaves” Summer leaves

100 45.9+3.31 bAY 51.5+4.12aB  37.7+0.74bA  35.68+2.18 bA
200 53.8£3.71aA 50.1#5.11 bA 43.32+2.68 abA 39.28+2.67 abA
400 57.7t5.11aA 55.2+3.73aA  43.8+1.62aA 44.96+1.93 aA

Significance”

N **xk **
p ns ns
NxP * ns

*The CK treatment are not been compared in this table

¥ Mean + standard error(n = 5). Means within a column (in small letter) and within a
row( in capital letter) followed by the same letters are not significantly different by
LSD test (P < 0.05)

* F-test of ANOVA. *, ** and ***, significant at 5%, 1% and 0.1% levels, respectively.

17



VSPAD (B4 % § R PR En 2 SBEA NPT £ EER Y ok

AEFESR
B L A00mg/L BF o § R4 SPAD hfi A 2 AR (R D)o A EE B P 0 Edle

F1T 32 SPAD £ % 26.67 0 AEF Mt % § ~ B4 35 SPAD (®(45-60) 0 A B EE B

Poopedle SPAD B A A EE S ckinE 0% § - EHEIZ 5 SPAD BB % 35-45
%% 343 2w fF > 4258 F(mg/ cm?®)=(-1.872+0.168xS)/168

PAFES W - RE S F
BN LRESE IR LR LN YR 2

33 § SRR EFR KL © BREAET LB

LESZEES Al niS R BRHD 0 R Aple Nk B AR TR B

Lz BREE(BI3): % - PEE S 2012 117 30 p 2 2013 1% 25 P 5 gL
BoArd ROl A SR TR ANMEEEFLE > TR QB %29 £ 15 47
FHBRE R A AAZBS0 5 ; H o FpE A 2013 1% 25 3 2013 £ 6 ¢
24 p > L EOP R R e RORRF N IREE AR o B PAEN B Sk § 2 R

% N400P400 » & tx-L 35 #icd 48.6 4 3 4 3 1073.62 + » L35 v 5 5 64 &/

BooXw21 8p 157 19p FEFREHB TG I om 2013 857 27 p 2

fs 117 2 N200P200 ~ N40OP200 2. ¥ m g ¥ £ B 5 B ol M2 2 52 CK» &

RT3 fed 5.4 4D 3884 & 0 BimiE 5 207 A/% o fCEABEFMOTH B

P RJE o H AR N100P200 ~ N200P200 ~ N400P200 ~ N100P400 2 N200P400 -
Tiaicged 247 &34 X 7738 > B v ¥ 5 468 & /% P %= Fyfc i 2013 £ 6
31 4-8 /% > ppEEp

L
A

24 p 3 2013 & 8% 260 0 At R Tk Bk

BRZUEMFHEBRILF TAR %o % - FRYP 242 26p257 12p >

2 fsER b A ik Kz k(B 3) e o 2

£

AP RJLR i S e
ol i 0 2-way ANOVA 53 2 45 %5 § ARAJZ 2 B (4 2) » 87 & AJL

BRESRTHRERWREY g g R E o RIDF W ATHEAMRT 7RI A

Boo B AR ROPE(MOE); F AT L FLRAR -

18



2013 5% 12 p 5 2013 & 8 % 26 P 3-8 ¢ f B ik 2 {5 #i(

=
I

),
m 2012117 30 p 3 2013 # 57 12 p 2 BFA-E vy MKiE TEBK
2 Faprdits 2013 # 50 12 p 2 ¥ e P17 AJLNiC T 3t 20183 £ 54 12 p
2T ARt A F o7 % 423 2013 & 87 26 p Ak R pLAgf e
Tk Bl b AR - R(B3) e drdlied R P2 Y i d Y id 57 12
p2 882#+4cx 8% 26 p 2 122.8 ¢ /32 N100P200 + N100P400 2 N200P400
ERFALR  HBAEY § SR RJRC Y dkd 5% 12 p 2 1204-157.2 %4 % 8
P26 P2 16362132 % @2 MR FLE 5 A kirdleil 2 2-way ANOVA
MP AT T B AR T B B F SRR T BRERE(R ) F T vk
Wish2 RN RT3 < (B 5) 0 x4l 3.25 flower/bud 0 143G ¥ § BT D
5.59-4.31 flower/bud > 2 “,fa‘”“ﬁ*'l.*.é 12 2-way ANOVA sezt 2 47 3 5 § Bi g 2. &

Tl M A HE TR 2) -

34 § BNHEFREEL LELLY
2013 & 4 " 2 P pF %Y § SRR IERER S E T304 0 Al

FlloeiEw ABApt £ o pperd AJR R KR ERRMEYLB(FT) 5"

2P 2 BATAKERS L ER N REF LR LT 4 (£ 3) B¢ 5

D 22 p P AJE NAOOPA0O 45 iF 4 £ B4 £ 5 = » &s2 N10OP200 # £ 5 7 + 6 7

22 p 2 {& N4OOP400 "% % % 7 > N100P200 # % % =

-

AT 69 22 p 2w
N4OOP400 7 Ap ¥t B cnd L 5 > 2 64 K@ 57 > @ NIOOP200 R 5 #4p F
F o2 L34 "EE A LR P2 iFA R T EL T A A LR Ay
A ARS > &£ SAlW Mo 452 107 4 L@ SR> 697 FF
AR FRF o2 ki Hle s 1 2-way ANOVA sezt A5 4 %5 § B AJE 2 2 154 &
B(2 3 H 2L LR AT PP mIB T @Rz L2

SEEl o FEpe 2 FEIE 107 20 p AN APR G RANT OB
19



1800

1600 - —o— CK
—O— N100P200
1400 - —w— N200P200 *xk
= —v— N400P200
S 1200 4 —m— N100P400
. —5— N200P400 iiiiii!!i
; 1000 -+ ¢ N400P400 tva‘v¢V,V’V,V,V’V
o)
% 800 ~ CHHCH A
5 CH O
T 600 -
=
o
L 400
200 - " ,
n.s. [l
04 ® S=000=0="1¢
12 1 2 3 4 5 6 7 8 9

Month

B 3.2012 % 11 * 30 p 2 2013 & 8 % 26 P # 255 B g2 otk B 2 B 2 i &

Fig. 3. Cumulative flower number during 30 Nov., 2012 to 26 Aug., 2013 of different
nitrogen and phosphorus treatment blueberry plants. Vertical bars represent standard
errors (S.E.), n=5. One way analysis of variance(ANOVA) was used, differences
was considered statistically significant at P<0.05, P=0.01 and P =0.001, represent

as *, ** and *** respectively.
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Aug., 2013 of different nitrogen and phosphorus treatment blueberry plants. Vertical

bars represent standard errors (S.E.), n=5. One way analysis of variance(ANOVA)

was used, differences was considered statistically significant at P<0.05, P<0.01

and P=0.001, represent as *, ** and *** respectively.
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Fig. 5. Average flower number per flower bud during 19 May to 26 Aug., 2013 of
different nitrogen and phosphorus treatment blueberry plants. Vertical bars represent
standard errors (S.E.), n=5. One way analysis of variance(ANOVA) was used,
differences was considered statistically significant at P<0.05, P=0.01land P=

0.001, represent as *, ** and *** respectively.
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Table 2. The effect of nitrogen and phosphorus concentration on total flower, flower bud

number and flower/bud number during 30 Nov., 2012 to 26 Aug., 2013.

Treatment Flower no. Flower bud no. Flower/Bud

CK 407.4+88.82 d*  122.8+22.47 b 3.25+£0.15d
N100P200 730.8+101.47¢c  167.2+9.3 ab 4.31+0.41c
N200P200 1007.4+88.31ab 189.2+10.96 a 5.33£0.38 ab
N400P200 973.4+71.4abc 201.2+16.83a  4.92+0.39 abc
N100P400 710.6£37.53 ¢  163.6+13.08 ab 4.4+0.22 bc
N200P400 770.8+£104.54 bc 169.4+13.91ab  4.53+0.44 bc
N400P400 1172.2+124.31a 213.2+28.58 a 5.59+0.28 a

Significance’

N ** ns ns
p ns ns ns
NxP ns ns ns

 Mean + standard error(n = 5). Means followed by the same letters are not significantly
different by LSD test (P < 0.05).

Y F-test of ANOVA. *, ** and ***, significant at 5%, 1% and 0.1% levels, respectively.
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Fig. 6. Cumulative shoot growth during 2 Apr. to 20 Oct., 2013 of different nitrogen and
phosphorus treatment blueberry plants. Vertical bars represent standard errors (S.E.),
n=5. One way analysis of variance(ANOVA) was used, differences was considered

statistically significant at P=0.05, P=<0.01 and P =0.001, represent as *, ** and

*** respectively. n.s. means P > 0.05, considered as non-significance.
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Table 3. The effect of nitrogen and phosphorus concentration on total cumulative shoot growth during 2 Apr. to 20 Oct., 2013.

Cumulative shoot growth (cm)

Treatment 4/2/2013 5/22/2013 6/24/2013 7/26/2013 9/15/2013 10/20/2013
CK 0+0b 27.9+9.67 d 168.36+44.94 c 329.9+74.16 € 481.36+95.83 e 480.1+172.12d
N100P200 17.82+8.09 ab 134.64+22.89 cd 500.48+73.89 a 1029.9+30.51ab  1423.7£57.68 bc  1464.67+110.73 b
N200P200 34.5+17.68 a 265.24+37.36 ab 590.22456.82a 1170.62+136.08a 1732.4+160.94 ab 1669.83+191.07 ab
N400P200 25.34+10.21 ab 278.14+75.99 a 617.02+102.31 a 1245.7£93.17 a 1860+88.86 a 1946.33+112.73 a
N100P400 8.42+3.63 ab 152.56+34.69 bc  431.18+86.57ab  831.2+111.38 bc  1182.9+146.83 cd 1247.57+199.93 bc
N200P400 7.54+5.68 b 84.42+21.24 cd 217.38+59.05 bc 524.1+61.43 de 919.5+55.157d 992.17+67.16 ¢
N400P400 21.38+8.71 ab 197.34+56.44 abc  399.89+100.45ab 690.93+140.51 cd 1091+167.012cd  1219+184.26 bc
Significance
N ns ns ns ns ns ns
P ns * ko falaie falaie folelad
NxP ns ns ns ns ns ns

 Mean # standard error(n = 5). Means followed by the same letters are not significantly different by LSD test (P < 0.05).

* F-test of ANOVA. ns, non-significant; *, ** and ***, significant at 5%, 1% and 0.1% levels, respectively.
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Appendix 2. The mean, maximum and minimum temperature in environment control greenhouse of Horticultural Research, Experimental
Farm, College of bio-resources and Agriculture of National Taiwan University, during 29 Nov., 2012 to 7 July, 2013 and 21 Aug., to 31
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