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Spinach

(Spinacia oleracea L.)



AR Ry E 5 S -

. R4 FEMED %42 (Subject of these Guidelines)
ZOFEIYET, 7R (Chenopodiaceae) &7 L > Vg (Spinacial.) D&Y L
Y 7fE (S.oleraceal.) DOETOMEICHEHAT 5,

. #&HiFE S (Material Required)

i) EEorE M1

i) 2 HRE FA YN IEET DR

i) o 1,000 i

T 2 FIE, R, KERERFICHELIZBOTHDL Z L,

v) T A IE, EERWNERIGEI TRV SI@RR b0 TH D 2 L,
v) FRHEEE I, BEYRNER LGS ZRE . EAIELE O OO % LTV
BRNbLOTHDHZ L, b L, LEBMTONTODEE, TOMHEOFENIC OV C R
THI L,

. 3%k 5E(Conduct of Tests)
1) s FEE DGR T3 TE D IER AT N AIRE 25 T CTEMT 5,
i) ARHEE A FRMEFRARRC 100 K E FRIG 202 &y
2 XKLL RITEI LTS T 5,

i) FRBFHR 2 EBEH
iv) FHEIE

AL, FrICHRRD R WERY | HEWIR 20 EARSUIAEAR D HEER L 72357
208 &4 %,

BEL R OFEMNOFRAIEL, FrICHRAZRWERY | IHEREIICAT 9,

P (MERERIRR, MERR, BERR) OFRAIX. #EEHLINCIT O,
v ) FERI e ek

Fell7e S FCORFET DR 0 . HEE D HE L, FEFERHoIR s
. FBELERPGE LGSR 233G Rz Z T 5 2 L1 b 5,

#:YUE (Standards for decisions)

F. BB A EEO XM, B MR OLEN (DUS) FaEDT-DD—
WZHESbDET 5,

B—MEOHEZ, UTICE2b0ET 5,

RO Y HEAE S 100 DA, FFAE S D BREREIL 5 Th 5,

[ 7 A (ISR AR BL) D &

HEEAMEAREDS 100 DB E . TR SN D BREKREIT 6 Th D,

=
&R

V. 7= 3 % 2 (Grouping of Varieties)
i) BEh=fBroLFoaE (EE 1)



i) HEEHORAOEY (BHE3)

i) EHOREOMLORES  (BH 4)
v) MEERROMEEIEG (BPHE 13)
v) RO HBES PE 14)

vi) HERRO HBEIS (BE 15)

vii) 72V OFE 16)

VI. FetER TR 2505 0
(*) : WHEE
QL : ErEHE
QN : B
PQ : BLlOERE
G: =TT 5IE
(+) : VI (ICHEMER OIS 2 R



VI Rpfk2%(Table of characteristics)

u | oL % B ) ” N ‘
o & (Characteristics) = % ﬁﬁﬁ b (State) REYE
1\}(])- g (A AGE (English) i i (H ANEE (English) (Ex Var)
1 |QL |- fE 7D L | Seed: spines BHEFEOERM T2 L | g |1 | & absent
G FOF (submitted seed) TWARWHET-REO & 9 | A present
) RO ZEE DA 1
2 |ON | FEOEX Seedling: length of | SERICEB L-FEOE | HIE |3 | & short
cotyledon = mm |5 W medium
7 3= long
3 |ON | EHofkfaoiys | Leaf blade: intensity | #i7ZWETOH3IcAEF L | B2 |1 | Wk very light
* | G of green color T-¥RDEE 7 ARZE~Z 10 3 | light WREB AL
AIEDIEY DR DRk 5 i medium =7
DR 70 dark V7N VARV &
]
9 | R very dark
4 | QN | EHOEHEODMMO | Leaf blade: blistering | Z2H OF E O M OGRS | Hig2 |1 | XI55 | absent or very
™ |G FR5Y weak
3 |53 weak
5 Hh medium )=
7 | oA strong A%
9 | fiRgA very strong
5 | QN | BEHOEIIAZ DGR | Leaf blade: lobing WL OUIAZORES | Bl5E |1 | XIS | absent or very | /-~
*) |+ |55 weak
55 weak (I
H medium Bk
GiA strong WA=/




. 1 i3
g (Characteristics) = % (State) PRYEAL TR s
o - j (Ex Var.) %
7 (B AR (English) (H A (English)
ON | ZERDF = Petiole: attitude TEFR O A & [ERYA erect
(+) 2k semi-erect
IR horizontal
ON | EMOR S Petiole: length HERORE S 3 |4 short L
5 | medium B
7 | E long [Z58709
ON | EH DX Leaf blade: attitude | HEE DB 716 1 | BN erect
+) 3 | &k semi-elect
5 IR horizontal
7 | R semi-pendulous
PQ | EHDE Leaf blade: shape O R EH D 1 | =4 triangular
(excluding basal A 2 | B medium ovate
lobes) 3 | RIME broad ovate
4 | FEMIE medium elliptic
5 | IEFEMTE broad ellipic
6 57 circular
ON | EBHODOEZDK Y Leaf blade: curving | ZEE D JEZ DO Y D FH] 1 R incurved
of margin 2 A flat
K dh recurved
PQ | EHDIIRDIF Leaf blade: shape of | #EL DD i acute
apex A obtuse
ME rounded




%ol u |- ® " i " *ofE \
O (Characteristics) = % ﬁﬁﬁ i (State) PR s
% I\}‘; = (A AGE (English) s i (H N (English) (Ex Var.) =
12 12 | ON | BEEH OftWrim o Leaf blade: shape in | BE& Ot OE O | Bl52 |1 W ith concave
* longitudinal section 2 - flat
3 | Shih convex
13 13 | ON | MERERIFR D HELEIS | Proportion of HEAE L MEHEDO® T 240 | E |1 | EESIMYE | absent or very
™ |G monoecious plants | 2 {E{&AS &5 2 EIE % low
+) 3 |IK low
5 H medium
7 | & high
9 | M& very high
14 14 | QN | HERRD HBLFI A Proportion of female | HEfED &2 AH1F DAY | JIE |1 | BESUIMME | absent or  very
* |G plants 5 5 HE % low
(+) 3 38 low
5 H medium
7 | high
9 | M very high
15 15 | ON | KRR HBLEIS Proportion of male | HEfED &A1 A | JIE |1 | BESIMMEK | absent or  very
* |G plants 5 5 HEIE % low
(+) 3 38 low
5 |¥ medium
7 | & high
9 | M& very high
16 16 | QN | 72V Time of start of 72w FEEEFEET, (B8 |1 | mE very early
* |G bolting (for spring 15% DIRAMHTZVN LTz H 3 |B early 8
+) sown crop, 15% of H) T 28R Hik 5 H medium B
plants) 7| #R late )=~




U ¥ g 3 ” R ne \
5 (Characteristics) = % e | P (State) PrEanTE i
v B Tk | g B Ex Var.
No. (A AzE (English) N N e (English) Exver) |
9 | Mk very late
IVHE L7-FE 7D L 1T | Seed: spines I LM Rmo & | Blgg |1 pliia absent
DF M (harvested seed) RO DOF 9 e present
~ LT Resistance to PREABRICBIT DR LR | Bl |1 | absent
Peronospora (V% Pfs:1, Pfs:2, Pfs:3, 9 ) present
farinose f. Pfs:4, Pfs:5, Pfs:6, Pfs:7,
sp.spinaciae Pfs:8, Pfs:10) (Zxfd 54K
Hirk oA
X =7 UEH A 27 7 | Resistance to HRHABRICBIT X2y | 85 |1 fiic absent
A IV AT Cucumber mosaic UEYFA 7 TANA 9 | A present
virus (CMV) (CMV)IZxtd D iFirED
I




VII. #¢PEER OFiH (Explanations on the Table of Characteristics)
E1 BHEINETOLIFOFM Char.l Seed: spines (submitted seed)

1 9
e l
absent present

TEE S5 HEHOUNIAZOIES Chars Leaf blade: lobing

-‘“\ -
1 3 5 7
U EEYTTD 55 th G
sbsent or\ery weak weak medium strong



E 6 BEMDE  Charé Petiole: attitude

1 3 5
[ERYA # E IR
erect semi-erect horizontal

JBE 8 HHomE Char8 Leaf blade: attitude

1 3
[ERYA &
erect semi-erect

- N
—

5 7
K- T
horizontal semi-pendulous



13 MERERIGE O HEEIA Char.13  Proportion of monoecious plants
E 14 MRk HBIEIS  Char14  Proportion of female plants
B 15 HERROHIEIS Charl5  Proportion of male plants

State Pk B GER)
Note Approximate percentage
S | IME  absent or very low 1 < 10%
{125 low 3 30 %
H medium 5 50 %
= high 7 70 %
Hik ) very high 9 > 90 %

JWE 16 f720 ] GRE EHdE. 15%KO 7))
Char.16 Time of start of bolting (for spring sown crop, 15% of plants)
BROFIZ VL, PROIEENFHM N SHOTHNTZRETH 5,
The time of bolting of a plant is when the central flowering stem appears through
stretching of the internodes.

BB 17 IWHEL-METOLIFOFE Charl? Seed: spines (harvested seed

absent present

B 18 X LJmfkHiPE Char.l8 Resistance to Peronospora farinose f. spinaciae

B R DHERF
PRIFBREE « RETRE O ENA 2R STk % —20°C THEMRTFE LT b 0% 14
PINIZHWS Z &,



RO FAT
WEEDET AT = ¢ IIOFHE/ AERFB, (3 11 A& O

R i 15°C, #&i 12°C

e FEFA% 15 Bl H &

BRETIE e T & AR 2 IR THIE T D, S EARED TR TH
T5,

PR JT 1k AR 7 B O T 6 0 BN F 2 TR L TWDIEEERY |

JREK (K 150ml, 7224 {E{R) T+l TR Bz AR
TR A T —ETAB LT, END LTV BELRVERE
A IRICHAT T %, 150ml ORI T 3 X 224 {ERIZAEET
x5, WA T 2 BEIKE O TR X 20,000 ~ 100,000 4y
AR/ ml OKk) THD,

F7o, BERITHREZEDICENT 2,

* R LY URENEIL, BAEERT 5 DT, SERT AL
7o AR | I B & [ IR 2 7= ORI L CHERFI 5, KB
OxTREEIL, L ARRMEZ R OIS, IR AR R O
R Lo PRI 5, FEEROEEHEMM O L BEITEET
b5, YR OEDOEFIZE 5T, I 80~90%RH DULJE )3 it
Th b,

Fo, BROEIE, KT I LG AT 5, BRI N
IFATE L, B ALAEET 5, B, HWiEE 3 BT T X
F v 7 THESTREIZES, TORITIAR TS IATF v I OBNE
L LUBT 5,

R Ok B

I Perlf% 7 HE O+
I TFE DR E T 11 H 4

PR DA E T 10 HH

PR 2 56 i {4
JERGL DR BEHUETE R, G Lo TH S 2 SN DI TR b

52 ENDD, Flo. BIREEAT O LR T ORRREIZITS
DERDHLNB. A RIZZVIREDORWERENLIGED | JKE
B LTROLNLD,

L — 2 & [AET % 728 OH I il

NEFE L —A 1 = T, T OROHB M2 IBAEICER SN D,
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Differential [Pfs:1 |[Pfs:2 [Pfs:3 [Pfs:4  [Pfs:5  [Pfs:6  [Pfs:7
variety

Virotlay S S S S S S S !
Resistoflay R R S S S S S !
Califlay R S R S R S S [
Clermont R R R R S S S !
Campania R R R R R S R |
Boeing R R R R R R R ':
Lion R R R R R R R

Lazio R. R R R R R. R.

() R KPR, S : KPR L

Maintenance of races

Type of medivm:

Execution of test:
Growth stage of plants:
Temperature:

Light:

Growing method:

Living host plants. obtainable from:

Naktuinbouw

P.O. Box 40

NL-2370 AA Roelofarendsveen

Netherlands

www.naktuinbouw.com
or plant material with spores stored at -20° C for a maximum of
one year

First cotyledons/leaf. eleven-day-old plants
15°C during day/12°C during night
15 hours per day, after emergence

In soil in pots or trays in a glasshouse or growth chamber

.11.



Method of inoculation: Sporulating leaves, taken from host plants that were infected seven
days before. are thoroughly rinsed with sterile tap water (maximum
150 ml water per 224 plants). The spore suspension is filtered
through cheesecloth and sprayed on test plants until the inoculum
covers the leaves but does not run off. 150 ml of suspension is
enough for up to 3 x 224 plants, Spore density should be 20.000 to
100.000 conidia/ml water. The spore suspension should be used

fresh.

Remarks: Spinach downy mildew is wind-borne. Sporulating plants should be
kept in closed containers or 1solated chambers to prevent any cross-
contanunation. Resistant controls are needed in each multiplication
and in each test to ensure the race identity.

Light and humidity conditions during seedling development and
incubation are eritical. Optimal humidity of approximately 80-90%
RH allows plant growth and fungal growth: strong light inhibits
spore germination and infection.

The test should be carried out in wintertime with protection against
dirsct sunshine. After inoculation, the plants should remain under
plastic for three days. After this time, the plastic should be slightly
raised during the daytime.

Duration of test:

- Multiplication harvest spores 7 days after inoculation

- Sowing to inoculation: 11 days

- Inoculation to reading: 10 days

Number of plants tested: 56 plants

Evaluation of infection: Resistance is usually complete: sometimes necrotic spots are

visible as a result of infection. Susceptible plants show varying
degrees of sporulation. Sporulation is visible as a grey covering on
leaves, starting on the more humid abaxial side.

Differential varieties to identify races:

Races Pfs: 1-8 and 10 of Peronospora farinosa f. sp. spinaciae are defined with a standard set of
“differential varieties™ according to the following table:

WH19 FavVEPA 7 UA L2 EhM
Char.19 Resistance to Cucumber mosaic virus (CMV')

7 A IV ADHERE & BETH

RAF JRYRIE 2 IR E O NEAL I V> = B TR L TR AT,

LRI PRI(Plant Research International)Prime Diagnostics @™ NL16 X OF SP43 45t
BEHWDZ &,

HEGH FRPED X o 0 UREMIREZ W 5,
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B DT
WWEDAEFT AT —
B -

o
HFE 1
PRI O V(i

E=R
==X

HERETIE
Eu
Bz

BIEL DI -
TR

55 2 ALE~GE 3 ALEN A LTIy

BUR 20°C, &R 18°C

16 FFfLL Lo A E

5X 5emfEEDOREZ IOR v b THEE,

2 PO BRI S H e X 2 v VEELZEERA LT, 1044
(H&) OKTEBHRT 5,

2. SKDIEZH—RT X LHREIRY T, #EREFRIZIR L
TAR TP TIT D, HERENKDSTZH, B KTHRWET,
SUESES LT, BB LR, 2 HH~6 ATh S,

AR 7~ 9 A%
HHTMERE | 3 1,
PP TEREI IR L7 0 SIS Y A ZIER DA T D,

Maintenance and propagation of 1solates

Storage of medium:

Special conditions:

Propagation:

Execution of test
Growth stage of plants:
Temperature:

Light:

Growing method:

Preparation of innoculum:

on leaves in freezer or desiceated over CaCly

Isolates NL 16 and SP 43 which can be obtamed from:
PRI (Plant Research International)
Prime Diagnostics
P.O. Box 16
NL-6700 AA Wagenmngen
Netherlands
www.primediagnostics.nl

on susceptible cucumber plants

when two or three true leaves are present
20°C during the day, 18°C during the night

at least 16 hours per day

plants grown in 5 x 5 em module (potting soil)

a mixture of isolates is ground in water (dilution 1:10)

-13-



Method of inoculation: plants are dusted with carborundum powder on two or three leaves
and then rubbed with a sponge soaked in inoculum. After
inoculation, the plants are lightly rinsed with water.

Remarks: due to climatic conditions, the test is best carried out from Febrary
to June (Northern Hemisphere).

Observations
Time of observation: 7 to 9 days after inoculation
Symptoms:
resistant plant: no symptoms
sensitive plant: dwarf growth, mosaic symptoms in the heart of the plants

-14-





