8 R R B BOT R JE R R R & 5~ 11 (1994)
¥  EHRIEHERRBHEFMRENDE

F-R EHBF OART HEL FHRAE
o Ak AR R 23K B 2 Bt RAXFREL A

i

wm =

BRI R M EE SRR R B AL ML - R ERTRE
RlEm R ERERE T TS RERE BITREER A NIRERS -
% ¢ R T R 75 TT DMESE > L B BRI G 30% 275 (R SR B ] RN AEH " I B AE " o AR
SRR E BRI S  HEHITE © WS IERE R B - DRI R IR
RIECFETERENAERN » DURSETEHEE . ERESF o REURFTRIURIRN 185
T B 1L RIS » TRER o #iFHTE ~ o~ BRI REREHITHR
SET HETE R AT S R AT IR (I RS SRR AR L (C/N ratio) (YT SMER A RAE 25
o AT 185 BB L ~ a* B b* S #{ES FIES56.5 ~ 915811 » FE{EREEAFERELZ
RfEREET LR AREER ©

MR EE - ENIEHEE - o

E[l] &

EESHSHE > BHRBREEEY 0 FERKIE % FEMAAHIEN - JEMEEWN©

o T LR AR MBI E Y > BESBHENREEEE » IHEHR R B R B AR o

AEHEBRIGETEEXBRAY > BRPEPRAGOREEELEOLE S HATH

MHEERELAEAETFHMEAEEFREH 100ET > BE2E4EFTHOMUREEELE

FAMEET o  BRKEEASRNERERE  LHEREETES ) AREFEHMETER

et —EERENEE ARBRAEEBESEG - SR BRETRERAEYH

R - A T R AT > A AR S B R T R AE A BE DB R B RN S
FIEIE o

MBERTA
SR RN E 18P R B EE E S RN EEREE > REMNRELFEL LE0FE
i o A8H EOR thAETEMEATIRGE - HEEIRAI A IEH - BRI LR o B RRAR S S R (L5 AT
AR ~ B S BRI TE > S ATHKS ST AT MR SR IR o AR R R
HiE B (L*~ a*BEbHE) o LRI KRB > FRYSEREHTREE - 7
77 745 1 B 18R S TR B T 1 PR SR A B R o SRR TE B T 2R DU R B TE RO E B0k TE DA Lo
R R0 IELL T EE R LM o



6 S R B B e PR TR e e A

I3 Tk
HE-REREIRZE > BJR-EF A BANEHRINHEENETE (511
~2m) BIBRF10E » B—BIBIRA B S B IEM ~ DABEEMSBRY o 55 THEHS
I R - HEAAERNMAE ENRELAES o
=AM
MRS EE > CHBERKFEREIKE » BB A 1% HCIUSF X » 838 DU K bk
=R BRI EE— 58 o BRI B IS AMRS b BRI R R MR
AW 5ELL100°CHEL hr » L 70°CHERZ 48 hr o HERE & 4E 5 A T 85 =X o B8 00 #6305 31 SR
(40 mesh) » BERT R EE AR RS » DIEMEBTHR - THUHEEBRKEBESHE o
CERKGEEST  BARLUCCHE S kA KkE » F—BFHNZFHER o
O Y B8 BT R AT IR EE RIR M 5 o
EEYERKLEY @ BURZZ RS 0.1 gBREELE N » 1A 10 mBKEE A » BB ABIE
‘ozt D30 CHRE3 hr» CHRMEOLI EERHERTHMEEBE > BEBER80CH
FER » DI R WE o
1. 2 1] % M B (total soluble sugar)] &

[ B B b S e 0o 2 9 | J& 5 m1fiN A 1 ml 6 N HCIFA 70°C Bk A oF 1557 88 » B %
Atk > BUAW 0.1 mIFFREE 2 ml > 1A 0.1 mlf5 % BE (phenol) % A I A 6 mIE 7 B IR &
¥4 > BE305#  LIOKE A HE HAE 490 nm T &2 B E o ¥ il #5 LL D-glucose
[REI

2. ¥ # (starch)Z HI &

Bt iz 80°C BEEZ TR 587 » IIA 2 mIZRER/KE R WK N 15508 » B al&E M
2ml 9.2 N HCIOJEE 4 » A6 mIZK /K B0 » B LB E A 50 mlE &+ »
BEFEINA2m] 4.6 N HCIO K 6 mIZK 88 /K I B 0 » B b /& WA SR 56 I 4 F 8 W 22 50
mlE & > DR KEZEE50m] > AIEBKHER > SR 01 mIFEREE2ml > il
A 0.1 mIf ik B (pheno) & AEMA 6 mIBFEBIES Y S » HE05 8 » DA EHL G
I E HAE490 nm T & W AE o BEHE i #37 DL D-glucoselit L o

MEREAHE - DL ZEE (color and color difference meter, Minolta Chroma Meter IT)¥l & &
Fr L ~ a*dilbl » B—RAEETHER -

(B) -4 L pHEEUREZ -8 nk (- 8E/KERER L D 1) BIE » AHE DG HB K
HIZBIE » BB LA Bray [k ~ £+ S8 0k 6 DUBR SO0 B ST 5E » 9% ~ 8F ~ SR BEER R
DU F B EBEBEE o

FEREAETEA
Jacksonf Sweet 15 HH BB T DME B R ERBOIEF R o EARBPHETE b~
B EEMA A EBAGRR AR R > BURMEALR R H N EE T RER AL A YR 1
BB AL (ON ratio) I T HEC B EBHEZR (R— -~ ) o HR=EMANESEE
RO AIRETEGE » WEBECIFEEREABNZREE > MERRTHE St LREEE
Sb o HERF KT B C/NELSG DUMETE 209 R BUE B & o SO 5 T HI 2 S S i 9 DA 16 22 1 1
BREE o WEFEERNERVBZ » UTHBREETENEL > EFES TS T Y BEOE



iy s WHE L HNERRBHESRITNEE 7

REESBEMBRERELR (F— 2) o HEUERFEAGHRTHESR 100% > KRG
TR HEL B P B R A B AR /MIE 185K 5L B A5 A B Y oK B /ML T 2 R R /N THTR B
B BAKGEER115% » FIEBEGESEY + JEEEN26% 0 EFRHER RSN 152% 0 £
AR S T YA MERE R 21.1% » FERIREN B89 24.7% » {EEMEMRR C/NHE 12.8% © |
MBS RNMBETRERENS » ISRMHNRARS/NMIEZEEZREANERTERB
W H 86.2% » TE THH B e B3 BRI Y 95.1% » FEHEZER B KK Y 100.6% » £ B AR R H5HY
123.2% » {EREER BRI 94.5% » FEHTEGEHHEN 1197 % LLEF RN EZREBRYE
s W ZE R B R M S ETEN R DR RE

Fo—  EBEEHEANKSD ~ BETR - UEMEE - RO BERCNILEETERIIER
il B9 AH B
Table 1. Mineral elements, starch and sugar concentrations in the mature leaves and their

relationship to flowering of 18 wax-apple orchards in Choa-jou, Pingdong

Orchard Flower N P K Ca Mg Fe Zn Mn Cu Starch Sugar Starch C/N
-ing  Water % —— ppm % % +sugar ratio
1 Good 63.0 1.50 0.088 0.64 1.05 0.19 47 17 26 5 6.0 9.9 159 5.3
4 Good 61.8 1.60 0.079 0.55 0.85 0.18 56 21 61 4 4.8 9.7 145 4.5
9 Good 60.2 1.45 0.102 0.54 1.61 0.18 93 19 78 7 6.4 9.0 15.4 5.3
10  Good 61.3 1.64 0.129 0.62 1.37 0.19 57 19 41 5 96 9.5 19.1 5.8
11 Good 39.5 1.25 0.100 0.43 1.25 0.18 70 99 43 4 7.1 9.3 16.4 6.5
14 Good 66.1 1.65 0.122 0.68 1.35 0.18 54 22 41 6 4.6 10.0 14.6 4.4
16  Good 65.8 1.64 0.124 0.65 1.46 0.18 73 8 27 6 8.1 11.1 19.2 5.9
2 Bad 61.5 1.53 0.090 0.60 1.10 0.18 60 21 30 6 5.8 9.6 154 5.0
3 Bad 61.8 1.63 0.092 0.63 1.04 0.19 46 31 38 4 10.1 10.7 20.7 6.4
5 Bad 61.5 1.44 0.079 0.50 1.00 0.19 39 24 44 4 5.1 11.1 16.3 5.6
6 Bad 60.3 1.32 0.087 0.63 1.00 0.17 46 20 79 8 3.9 10.4 14.3 5.4
7 Bad 61.7 1.45 0.088 0.61 1.17 0.18 48 16 21 4 59 9.6 155 5.3
8 Bad 65.2 1.54 0.125 0.58 1.01 0.16 47 102 41 5 4.2 10.0 14.3 4.6
12 Bad 60.6 1.41 0.108 0.50 1.32 0.19 72 18 71 4 6.1 11.8 17.9 6.3
13 Bad 62.5 1.50 0.109 0.63 1.42 0.18 79 24 60 6 7.8 10.2 17.9 6.0
15 Bad 60.6 1.42 0.102 0.47 1.51 0.19 77 21 3 6 6.9 9.9 16.7 5.9
17 Bad 65.8 1.48 0.087 0.54 1.06 0.16 53 19 22 5 7.6 9.7 17.3 5.9
18 Bad 66.8 1.63 0.103 0.83 1.19 0.19 73 57 28 5 11.8 10.3 22.1 6.8

Avg Good 59.7a 1.53a 0.106a 0.59a 1.28a 0.18a 64a 40a 45a 5a 6.6a 9.8a 16.4a 5.4a
Avg Bad 62.6a 1.49a 0.097a 0.59a 1.16a 0.18a 58a 32a 43a 5a 6.8a 10.3a 17.la 5.7a

Mean separation in columns by Duncan’s multiple range test, p = 0.05.
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Table 2. Mineral elements, starch and sugar concentrations in the mature stems and their

relationship to flowering in the mature stem of 18 wax-apple orchards in Choa-jou,

Pingdong

Orchard Flowe N P K Ca Mg TFe Zn Mn Cu Starch Sugar Starch C/N
-ring Vater % — ppm % % +sugar ratio

1 Good 61.4 0.66 0.1320.50 0.69 0.12 13 15 4 7 6.3 6.6 12.9 9.7
4 Good 60.2 0.81 0.096 0.45 0.60 0.11 19 18 10 4 6.8 7.5 14.2 8.8
9 Good 59.6 0.77 0.1350.46 1.19 0.14 30 18 10 8 9.9 6.9 16.8 11.0
10 Good 59.5 0.76 0.1650.47 0.65 0.11 20 13 5 6 8.7 6.9 15.6 10.3
11 Good 39.6 0.62 0.124 0.45 0.95 0.12 28 17 7 6 5.9 7.0 12.9 10.4
14 Good 64.2 0.71 0.170 0.60 0.92 0.14 23 16 5 8 5.8 6.3 12.1 8.5
16  Good 63.8 0.76 0.1850.60 0.74 0.12 22 27 6 9 4.8 6.1 10.9 7.2
2 Bad 60.4 0.68 0.1350.48 0.61 0.12 22 18 5 8 6.2 6.5 12.8 9.4
3 Bad 59.6 0.79 0.1150.46 0.63 0.11 16 23 5 6 6.5 6.4 12.9 8.1
5 Bad 60.0 0.58 0.083 0.44 0.44 0.09 11 15 6 5 49 7.1 12.0 10.4
6 Bad 62.5 0.52 0.1100.48 0.36 0.09 11 12 12 5 5.3 6.9 12.2 11.8
7 Bad 56.5 0.63 0.078 0.34 0.71 0.10 19 13 8 5 4.2 6.6 10.8 8.5
8 Bad 63.1 0.66 0.146 0.54 0.86 0.14 39 21 26 5 5.7 7.8 13.5 10.3
12 Bad 60.5 0.68 0.1400.50 0.95 0.13 25 18 12 6 4.9 7.5 124 9.1
13 Bad 60.3 0.82 0.1340.48 1.29 0.14 34 22 9 8 5.6 6.6 12.2 7.4
15 Bad 58.7 0.74 0.103 0.46 1.56 0.19 40 29 10 8 7.5 6.5 14.0 9.4
17 Bad 65.8 0.73 0.117 0.46 0.50 0.11 24 15 4 6 4.9 7.5 12.4 8.5
18 Bad 64.3 0.73 0.1310.77 0.85 0.14 25 5% 6 7 4.4 6.7 11.1 7.6
Avg Good 58.3a 0.73a 0.144a 0.50a 0.82a 0.13a 22a 18a 7a 7a 6.9a 6.8a 13.6a 9.4a
Avg Bad 61.la 0.69a 0.117a 0.49a 0.80a 0.12a 24a 22a 9a 6a 5.5a 6.9a 12.4a 9.la

Mean separation in columns by Duncan’s multiple range test, p = 0.05.
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Table 3. Relation of soil compositions to flowering in wax-apple orchards

Orchard Flowerring pH Organic P K Ca Mg Fe Zn ppm Mn Cu

Matter % ppm

1 Good 6.5 2.39 35 101 2836 139 349 44 1022 21
2 Good 6.2 2.99 18 253 2535 273 475 28 603 9
3 Good 6.3 2.56 15 210 2798 206 619 32 1073 9
4 Good 5.4 2.08 21 170 1220 160 327 25 380 8
5 Good 5.5 2.81 44 178 2009 165 486 39 611 11
6 Good 4.7 1.43 31 368 1971 150 572 48 483 9
7 Good 6.8 2.33 42 210 7195 399 267 54 1765 7
8 Good 5.5 1.03 14 93 1069 111 230 16 227 7
9 Good 6.3 2.25 32 298 3212 386 322 37 1167 11
10 Good 6.3 1.03 13 123 1633 160 273 17 286 7
11 Good 6.3 2.49 44 253 7411 361 481 60 1782 8
12 Bad 3.9 1.82 38 42 994 126 770 19 252 6
13 Bad 6.5 1.99 46 274 3325 312 400 42 1004 13
14 Bad 5.7 3.74 43 183 4236 353 698 39 1312 7
15 Bad 6.6 2.16 14 219 2873 258 408 20 646 9
16 Bad 5.8 1.98 24 234 2347 194 875 64 893 11
17 Bad 6.2 1.95 15 240 2159 193 319 26 500 12
18 Bad 6.6 3.30 48 217 6510 471 510 61 1688 12

Avg. (Good) 6.0a 2.13a 28a 205a 3081a 228a 400a 36a 84a 10a

Avg.(Bad) 59a 2.12a 29a 224a 2805a 238a 498a 34a 787a 9a

Mean separation in columns by Duncan’s multiple range test, p = 0.05.
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Table 4. Relation of leaf color to flowering in wax-apple orchards (mid-shoot leaves

exposed to sun light)

Orchard Flowering L* a* b*
1 Good 102.0 -8.1 10.3
2 Good 36.8 -13.4 17.4
3 Good 35.0 -13.0 17.2
4 Good 100.0 -4.8 4.9
5 Good 97.6 -0.1 -0.5
6 Good 34.6 -11.9 14.7
7 Good 97.2 1.4 -4.5
8 Good 33.7 -11.8 14.8
9 Good 31.1 -11.6 13.6
10 Good 34.6 -14.1 17.0
11 Good 99.2 -4.6 4.5
12 Bad 33.3 -9.8 12.3
13 Bad 97.9 -6.1 6.7
14 Bad 33.2 -14.1 17.2
15 Bad 33.2 -12.4 14.6
16 Bad 33.6 -11.4 13.9
17 Bad 35.9 -13.0 16.8
18 Bad 31.5 -9.6 10.5
Avg Good 63.8 a -8.4 a 10.0 a
Avg Bad 42.7 a -10.9 a 13.1a

Mean separation in columns by Duncan’s multiple range test, p = 0.05.
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Studies on the Relationship between
Flowering and Leaf Color as well as Leaf and
Soil Nutrient Status of Wax-apple

Zen-Hong Shu, Der-Nan Wang, Ray-Hen Wong Kuo-Chuan Lee and Huey-Ling Lin
Fengshan Tropical Horticultural Experiment Station, TARI Dep. of Horticulture, National Chung-hsing University

ABSTRACT

Off-season wax apple production has been a very profitable industry for farmers in
southern Taiwan. However, there are only about 30% of the total wax apple orchard can
successfully induce September flowers. Failure in inducing September flower will result in a
delay of about two months for another wave of flowers and miss the best price in the market.

The project was initiated to try to study the relationship between flowering and plant
and soil nutrient status, leaf water content and leaf color of wax apple. Sampleswere taken
before flower triggering from 18 waxapple orchards. Correlation was made between the
analysis results and flowering percentage in the field. The data showed that neither leaf color

nor the nutrient status of plant leaf and soil had any relationship with wax apple flowering.

Key words: wax apple, off-season production, flowering indices.



