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34°  47° 167~178°
1600
(Stewart Island)
266,171
28 6



911 12~2 3~5 6~8

Auckland 238 151
Wellington 226 112
Christchurch 203 111
Dunedin 18.9 9.9
12 3
( 3200 )
10~15
7 17

14

400

4800

360



horticultural

1990 87,800

'559:3,.53”
%5 00
- i IP&

LN

500

35,000 2000
land 129,000 30%
46% 6,200
10 2 12500
11,300 14,000
(Kiwifruit) 12,000
(Olives)
30
1375
2646 =
1900
6272

Fresh Fruit

— — — — Processed Vegetables  -------

1997 1955 1999 2000

Processed Fruit

Cther Horticuttural Produce



200
60% 14%
6%



1991 1992 1993 194 1995 1996 1997
11751 13210 16783 16569 14636 20306 20527
3178 3539 4037 5508 6603 8803 7049
1453 3537 5617 5042 3706
420 849 1518 1917 1606
979 910 1329 1273 1523 1495 1319
1443 1554 1428 1632 1075 691 618
580 735 641 636 620 847 573
129 108 43 145 191 240 252
568 352 212 544 283 329 135
332 269 281 337 332 146 136
A 243 525 684 469
47 48 68 75 68
5635 7081 8645 10841 16728 7159 5343
24595 27758 35353 42162 49719 47734 41801
3396 5011 5734 6148 5651 9732 9000
1234 1628 1594 1628 1643 1184 1699
444 492 641 180 176 229 289
2687 2841 3135 2677 3750 2485 2061
7761 9972 11104 10633 11220 13630 13049
32356 37730 46457 52795 60939 61364 54850
(Cymbidium orchid)

(Cymbidium)



(Zantedeschia)

(Sandersonia aurantiaca)

Colchicaceae
aurantiaca 10~20

(Lily)

Sandersonia

2~5



(Protea)

Nerifolia  40~100
Fink lce
Nerifolia
(Nerines)
2~4
Peony(Paeonie)
Peony 15~20
F
(Alstromeria)
100

80

King/Queen

16

(Gentiana)

(Delphinium)

140

10

40~120

King

(Diamond Lily)

40~80



(Dianthus)

(Hydrangea)

(Limonium)

(Rose)

(Tulip)

1

(Lisianthus)



(Flavonoids) (Anthocyanins)

Majestic Red, Treasure,

Florex Gold
Mango
Albomaculata
Magestic Red
Pink Persuation
Florex Gold
Treasure HPLC
Lutein 60% 3-carotene Neoxanthin
5-15%
Florex Gold
2001 6
( )



Flower colour and pigment
profiles in Zantedeschia

Introduction

Zanhedeshia (K Spreng.) species and their hybrids are New Zealand's
nambar wo export crop for cut flowers, featuning a range of cultvars
with Aigwr colours that vary from maroonidark red through pink. to
orange, , Craam and whits. Fiower colour is an imporant facior
in tho aesthetic appeal of any omamental ¢rop and inkormation abxut
the pigmants prosont in & particular plant i nocessany for the
Boveloperiant of new SoMUF varnaties bul also offers somd indicators
as to the lineage of cultivars that already exist. No information is
currently available on the pigments that maks up tha colours ssen
in Zantodeschia flowers. 5o as part of a project on flower colour in
Zanledeschia, wa analysed the Mavonoid and CArDIGN0M pagrment

Maturs fowers (spathe plus spad) from eight Zanfedaschia cultrvars
Goid’, ‘Black Magic', and ‘Albomaculata’ were cbiained from
commarcial growers. The cullhvars chosen cover the broad categornes
of flower colour described above (Table 1). Following moasunamant
of spatho colour, lissue samples were laken and freaze dried
Flavonoid, and carctencid pigmenits were exiracted from the dried
mmwmwmw
This anthaeyaning (sok and-other flavoncits wene
analysed separately. Individudl pIgments wend SEparated by HPLG
USING & reverss phass Cu cOlNMN. mmwm

profiles in several commercial cultivarns. with knawn USing sgx il data obtained from an on-ling
photodiode array detector and quantification by integration of the

poak areas.
=

Tabia 1. Fiiwes calow CRMBMFATS "0 FAL Justrprante retran.
it parmmeire [lghingu, rhomms gd buur argie L L B | misf Shinartl

wth Mool 0300 ol Fiir

|
EERBEREEE
sepprees
Efppniif
PRIt

Fg 1 Hmwmummmwmm
o B Joainhrarhis nuleen, (4 Magris e, (1] Toriiens’ () Pt Qe
Blipafitiss. fos Bt @ depitapd etiss b BT Pl der tha laset serfams

S

Flowers from three of the cultivars (Majestic Red’, Treasure’ and ‘Flonex Gold') ilustrate the depth and intensity of colour s00n in fowers
from this crop, s woll a3 the spatial soparation of the pigment fypes within the spashe tissue (Fig. 1), Anthocyanns wnd th major gt
in red and pink cultivars, and carotencids in yellow cullivars (Fig. 2). Both pigments wers present in orange cultivars,

This anthoCyaning were nestrictod to one or wo coll layers y balow the and Jlabed in the vacuols, ghing the
appearance of filing the entire coll (Fig. 1). In cross section, hmmmmummw“mdh
coll layers. mmmmwmwmwumﬂhﬂMlﬂ Orange cullivars such as ‘Mango'
had the g the wuwmml i L ghving a

appoarance. Flﬂur tissue from lht white col

d “Albasr ved neither anthocyaning nor clmltnnidi

Variations in colour botween cultivars wene primariy dus 10 changes in pgment cor tion and which pig typo was prosent (Fig.1
& 2, Table 1). The kdentity of individual pigments did not vary widely Botwesn cultivars. Tha most common anthocyaninin wits Cyinidin
F-glutosidd, Cyanidin 3. rulinoside wis only detected in ‘WMagestic Red. The colouriess flavonoads wend also sxamined as thiy act as
procursors for anthocyanin production but also influence flower colour by acting s co-pigments. The main flavonoids wore tentatively
idantified as flavone C-giycosidas, thiir gxact identity is the subject of further imestigation. No obwvious comelation batwen Ravonsd and
ANMocyann production was observed. In all cultivins the main carotengid was ubein, making up approcmately 6% of the total carctencds
dotoctod, with fi-carolond and necxanthin acoounting for 5-15%.

Summary

Flavonoid and carotenoid pigments wena detectad in fower (spathe) lissue from several Zantedeschia cultivars representing the colour
. Ganorally anthocyanins won associated with ned or pink coloured fiowins, Canotenoids with yellow, and bath

Thi range of differont coloured fowers appenrns 1o be due mone 1o changes in contentration and the site of pigmant production, rather than
10 S#orancos in tho indhidual pigments productd.
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(Sandersonia aurantiaca)

2~3

18~24
30
45
60
16

(Lupin)

15

14

60 x 40 x 12cm



2~3
16 16
45~60 30
12

20~25

2~3

1-2
5~7 7~10 (80



(

8~12

)

50~70

2~3

4~5 90

16



pH 5.6~6.2 - - -
Gypsum 100
1~-2 pH
16-3-10 Mg +S 15-3.9-9.1 + Mg 100 4
N-P-K
(button)
2
Rhizoctonia Fusarium Pythium Sclerotiarolfsi
80
70% Methyl Bromide
30%Chloropicrin 500
10
7 3
Basamid
1 20

40~50

17



300

50%

10~12

1-3

4~7
2~3
120
180~200  3~7

60 x 40 x 12

18

30~50%

150

22~25

7~10

10~-3

7~15

80~100

50



35~40
7~15

)

1 45~50
20~25

1-3

(Paraquat)

(Rhizoctonia disease)
Rhizoctonia

19

3~7

30~35
50%



(Rhizoctonia solani)

2 (Damping off)
Pythium
2.
3 (Fusarium stem wilt)
4. (
30 )
4 (Sclerotium rot)
(Sclerotiumrrolfsii)
2.
1

25

)
2000

(1)
3-20

53



(Grey mold) Botrytis 1
2.
1 (10-18 ) 2.
1 2
3 4,
5.
(thrips) 10%
650 5~7 9.6% 4,000
7~10 (aphid)
9.6% 4,000 80% 1,000
14 (snails) (slugs)
6% 1 /m2
(button)

3~4

21



18 21

4~5
7~10
1
2~3
2~3
75%
2
2.
6~8 4~6
5
( 100cmx 30cmx  7.5cm) 50
10 (50 )
3.
3~4
3~4
5~10
3~5 24 3~4
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(Araceae) (Zantedeschia)
Cdlalily  Arumlily Gold cala

G. Zantedeschi
30 200 750%
7 Z. aethiopica ( ) Z. rehmannii ( ) Z. jucunda
( ) Z. dliottiana ( ) Z. pentlandii ( ) Z.
albomaculata ( ) Z. odorata ( )
Z. aethiopica ( )

24



(T1)
(T2)

(gold) (yellow) (orange) (apricot) (pink)
(peach) (red) (white)

(albomacul ata)
(Zantedeschia spp. hybrids)
Florex Gold Pot of Gold Gold Affair Black Magic Black Eyed
Beauty Mango Treasure Super Red Dominique
(T1)
2 3~4
3~4

25
18~25 12~18 18~19 23
30

13

25



18~21 60~85 18 20~24 55~70

( 12)

30%
15~20 mol/nt PAR
(pumice)
60x40x15 15

10

23
10 5

26



20 80~100 45~50

30~50% 5
24
pH 6~6.5
Gypsum 100 1-2
pH
70%Methyl Bromide  30%Chloropicrin  Basamid
10
Trichiderma bacteria
21
12~15
8
21 2
GA( )

GA, GA,

27



GA,
GA, 50ppm 30
10 GA,
Promalin (
GA,, GA, BAP) GA,
3 3ml/l (50ppm) 10
200 30
GA; GA;
GA3
GA3
8~10
4 20 ( 5,000~6,000 )
10 3~5 5~10

1 80 100
2 60 80
3 35 60
4 25 40
6 15 30

28



7~10

N P K Mg

1,500ppm

pH6.5

10

0

Triabon 5kg/100nT  Agroblen Brown 4~6kg/100nt
NPK
20-8.7-16.6  27-6.5-10

1:1:1

29



50

EC

3/4
4~7

80%)

48

60~70 15

10
23
+ +
8
6~8 ( 80%)
( 2



2~3

30 40

( 6~9
70%

()

23

6~8

A AA AAA
A6 A7 A8 60
AG
B
68 50 60 70
10 10
120 )
3-7
12~15
8~10

70

63~73

10

Erwinia carotovora)

31

80

1998

80

90

10
50 40 30
100
8~16
12~-24
1



(

)

500

500

(TSWV)

(CMV)

32

200

30

(DWV)



" Kiwi” (New Zedanders)

Kiwi (Apteryx spp.) Kiwi ( )(Actinidia
chinensis) Kiwi
Kiwi style
Zespri " Zespri”
Sunkist
370
75%
(2,620 ) 1% 75%
5% 4.5%
70% 4% 2%
1% 1%



(Cymbidium orchids)

25
1~-2
(Zantedeschia)
(Sandersonia)
8
10~20
(Hydrangeas) (Paeonia)
(Protea) (Leucadendron)
(FlowerPac International New Zeaand
LTD FowerPac Bay of plenty Tauranga, TePuna

(TEL 07-552-1081 Fax 07-5521010)
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© ®© N o

75

200

Flower Pac

2000
150

Flower Pac

Flower Pac
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(Mandalea Pack-House Limited)

100

(Moffatt’ s Flower Company)
0.4 (Gerbera)



New Zealand Flower Export Association, NZFEA
1994

95%

2000

2000 8

Bloomz Bloomz Bloomz

(Turners & Growers Fresh Ltd.)
(Floramax)

80
140 50 ( )

37



T&G

4.5
50
45
(Autogrow System Ltd.)
(ECOS)(Environment Control Operation System)
PC (AB )
pH EC ( )
( ) ( ) CO,
CO,

( ) EC pH



30 28

(Lily)

1 (29°F)
(-1 )

35

25

12~14



(Ultra Low Oxygen(ULQ))

1990

300

Childsiana



(Soft rot)
Erwiria carotovora 10
25~30 15~-22 14~25
25

@ 10 1 )
50%

Erwiria carotovora sub.
carotovora
(Crop & Food Research)
(Erwinia herbicola, EH252)
(Hort Research)

a4



25

Mystique

o~ 0D

Cameo

Hot shot

94%

Bridal Blush, Crystal Glow
Maestic Red
Chianti

Treasure Hotshot  Treasure

42

)2.64

1.63

Sensation



1/3

A AA AAA 1998 10
A6 A7 A8 60 70 80
2~3 A6 63~73 50 40
30 B

80 90 100
6~8 50 60 70 8~16 30 40
10 10

Jm  Sylvia 9
700nt

(Pumice) 7.5

Fusarium  Phytopthora

Erwinia.

0.3
0.3 24 12.5
108 648
(=6x108) (39cm x 59cm)  21~33 Autogrow



19,000 2.5~4.0cm

10cm !
4 19,000x3=57,000
21 1.22
18 630 ( 105 6
) 6 3,780
~ 3,780 x 5 = 18,900
3,780 6 3780 945 15 630
x 1.5=945 945

600

0.5%



30






