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New Gladiolus Variety 'Princess Summer’

Masakazu Kasumi, Yasumasa Takatsu, Toru Manabe, Mikio Hayashi”, Hidehiko Tomotsune”,

Fumio Sakuma®, Hiroshi Ezura” and Hiroshi Amagai”

Plant-Biotechnology Institute, Ibaiaki Agricultural Center, Ago, Iwama, Nishi-ibaraki, Iharaki 319-0292, Japan.
"Mountainous Agricultural Research Station, Ibaraki Agricultural Center, Korofuzi, Daigo, Kuzi, lbaraki 319-3361, Japan.
Horticultural Institute, Ibaraki Agricultural Center, Ago, Iwama, Nishi-ibaraki, Ibaraki 319-0292, Japan.

Ynstitute of Agriculture and Forestry, Gene Research Center, University of Tsukuba, Tennoudai, Tsukuba,

Tbaraki 305-8572, Japan.

"Retired

Summary

‘Princess Summer’ is a new gladiolus variety having light-pink flower color, and has released by Plant Biotechnology Institute,
Ibaraki Agricultural Center. [t was originated from a spontaneous mutation of 'Traveler = and was sclected by clonal selection.
Characteristics of ‘Princess Summer’ are remarkably similar to parental variety ‘Traveler ' , except for flower color. This variety

has early flowering time and excellent plant form, and is adaptable to year-round production,

Key Words: breeding, flower, gladiolus, mutaion breeding, Princess Summer, variety
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Table 1 Freesia cultivars used in this experiment and
its descriptors for flower scents.

cultivar descriptors
Aradin Green, Fruity
Elegance Pepper-like
Lewyna Fruity, Rose-like

Rijnveld's Golden Yellow Green, Spicy
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Table 2 Eight descriptors used for sensory evaluation of
floral scents in freesia.

English Japanese

Green FHRn

Pepper-like avavnkHn
Rose-like NTD L%
Citrus-like HrFIOLIR
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Blacktea-like KEDED %
Spicy 2L ADED I

Conifer-like MO LS R

0 1 2 3 4 5
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(dhrens) (i thREDY GRS Qi@ nizs) <GS Opan o< s

Six-peint seale {or strength of floral scents
(% 9 s S 0 6 BEREe IR G )
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1 1 | | |

. I | | l |
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Fig.l Six-point scale for strength of floral scents (A) and
Five-point scale for descriptors (B) used for sensory
evaluation of floral scents in freesia.
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Fig.3 Variation of flower color in F, plants derived from crosses between freesia cultivars. Color code number is according to
the Japan Color Standard for Horticultural Plants (1997). Arrows indicate original flower color of parent cultivars.
A: F, plants derived from crosses between ‘Lewyna' and 'Rijnveld's Golden Yellow' (Lewyna x R.G.Y.), or 'Lewyna’ and

'Aradin’ (Lewyna x Aradin).

B: F, plants derived from reciprocal crosses between 'Rijnveld's Golden Yellow' (R.G.Y.) and 'Aradin’,
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Fig.4 Variation of strength of floral scents in freesia cultivars 'Lewyna,
‘Rijnveld's Golden Yellow' (R.GY.) and F, plants derived from
crosses (Lewyna x R.GY.). Scores are according to 6-point scale for
strength of floral scents in Fig.1A.

Fig.5 Results of sensory cvaluation of floral scents in freesia cultivars. Each plate shows scent profiles for 4 parent cultivars
used in this experiments. Eight descriptors in a radar chart are according to 5-point scale for sensory evaluation of floral
scents in Fig. 1B. R.G.Y. : 'Rijnveld's Golden Yellow'.
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Fig.7 Results of sensory evaluation of floral scents in
freesia cultivars and its progenies. Each plate
shows scent profiles for parent cultivars ('Aradin’
and ‘'Elegance’) and F, plants derived from
reciprocal crosses. Eight descriptors in ‘a radar chart
are corresponding to the descriptors in Fig.1B.
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Fig.8 Results of sensory evaluation of floral scents in
freesia cultivars and its progenies. Each plate
shows scent profiles for parent cultivars ('Lewyna’
and R.GY.) and F, plants derived from crosses.
Eight descriptors in a radar chart are corresponding
to the descriptors in Fig.IB. R.GY. : 'Rijnveld's
Golden Yellow'
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Variation of floral scents among F, plants derived from reciprocal crosses

among freesia (Freesia hybrida hort.) cultivars.

Takatsu, Y. and M, Kasumi

Plant Biotechnology Institute, [baraki Agricultural Center,

Ago, twama, Nishi-ibaraki, Ibaraki, 319-0292, Japan

Summary

We have selected 4 freesia cultivars that have different type of floral scents, and produced Fi plants derived from reciprocal
crosses. Strength and type of floral scents of parent cultivars and their progenics were evaluated by sensory evaluation according to
the methods of Morinaka ct al. (2002). Many of F, plants, derived from crossing between cultivars that scented strongly, had a weakly
fragrance. Floral scents might become weakly by crossing in freesia In addition, F, plants had both types of floral scents of parent

cultivars, but did not have a type of scent that was not felled in parent cultivars.

Key words . crossing, floral scent, freesia, sensory evaluation
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I. M¥BLVHE

A M A (Laodelphax striatellus FALLEN) 13k f
RO RH, % o I RSVIARHRAKE MR L, T
b MAFFEAT AR B BRI 2EE & 0 Rz,

Wt BB O 4 AHIE, BT ED Y DRV &
PR RO BN & F v,

1. EXMETLHOMKEE

o AOKEAFTIEIERES (1668) D FEICHE L T
ol 121EL, MBERREITIAFy 7 ROMEER
LM I A= ATFAR M7 (Figs).

1) A XEOBR

FEe LTHARBO/T % v, ATHER#O 1 /5
O G 1 %) W2 15 o IR U CRInR M,
WARTTovkE L, 30T F 3 B HIBK 39Tt L 7.
COM1IB THEAKRZEZTo o, —Hk—a—r3y b
(Fv EAR Fhd~ai—XA (500ml %) (2K
BT N 28 oo, T AT B BRI K
Uil 2 L, 3 U RiF & 1 — e e, i
FICOWTIIRBPRBOD VB ERIIW, v F—X
VAL EDICHBIRT FICEHE, wFhbBrkor
JRHET 23T, 4 HMEEK L2 b %L/ (Fig6).
2) TSAFy VRANBRICLDZI L HORE

K E X 242mm X 306mm XEH S 103mm DT T AF v
7 WARARNE (BFHED &7 7 I1THEAD72O DN
CI &Y, F40Y 2y vakifior, HEEMNIIH—
=3y FTEKR LA AN 2 AN, HHOROLEE
2,000 ~ 5,000 5, FHHEGLIHUB X OB O A 500 ~

LS00 oy »h &L, HEHEETT 23C ICEWT
|G R 2 % AT e o 72,

BRLL 22 & U 4 3 AL R MUY, RRASHEC
b, LIzhSoC, SO AR 2 TS 270 A R RE
FILTWAHDT, TRARGFL THBEBEISHMIZR>TH
ALK CRAEC O 23351 5. 2O XL T, M7
LRy izl oTndE, 1ROl $ N 0 Wi~ 4 8
oS )= X e KT HIENTEL. INLD 5 DOF
LI OB GRE | HEL THMUTE 217 o7,

3) TAX-XVAILL20FH

L AHD AT —AVAZ VIO & 5 ARH
WL, ShbICklBo X )i 08~ 4 Bk e 2heE
MRS L, 1HEBECH LR 2B LB .

2. EHAMBREREOBRS L UEEROENER

B ERERAY (1048 30mm X B & 100mm) OECHIZH
Mz M &, AREAHE WS L 28 Smm O S{ZF50 T
AR B ChAR LA, SHICKRTIRE SRS L
o4 AHFE L RBRE S0 3oL, Afdot
FIF 25T CHEFE R L CIRREIC .

HHitOWIE, BEME &L CRBEI LMY LT
MR OREL 2 # O/l Ry b 30mm X 30mm X &
S 40mm) SRR L, 77 AWEINIC I & #K A TR
L7 (Fig. 7). O, AL 2 MR EGH T
I, ZO%BIREELEHAQATHE Y M2 1 gk
JE O AT I MR L e RTTIS L7

3. BFEEASHMMKE (ELISA) IC& % RSV HEMREH
1) A xshiEis s 5O RSV D%

TSR N 0 FE AR T R 2 SRIL T E ik @ PBS-
Tween (V2 R 4 BILATIEOK ,pH7.450.05% Tween20) & &
BIZHERL 72, SOMITHE 100 1 12 GAL, LRSSV ¥
gG, BOUNZRT VA7 4 2775 —E R 16G (1D
(L) HARRP B B 2w, B Rk
(Das-ELISAMZ &0 4 v AFUE o2 17 -7,

2) EX METLHREDSD RSV DIRH

PBS-Tween % 100 y | ¥ Loy I ndFa—7
WK ke LT L, XLy P IFd—2Hn
T L7 S ORITHE 100 o 1 2B E LT L
R ELISA (it L 7.



om. # X

1. RSV REBROUFAEIREDIEL
Hl%Vﬁ%ﬁ>ﬂ@%ﬁ@%Wﬁ%$

RSV i X b oo AR CHER U KA (A
IR s N B2, AT LIS ~ 0%0)““}‘\“("]411/7\
ARV EET LS. S0, RIHECHEE
B e PR IEAH L CIRT L, R0 S U0 il
MMERSONR b, Licdto T, HIEEBRO IS
Fdr b, AN A RFET RO A & B L 7w PR
WAREI 2 T 2 L8 H 5. TOBKBEHOKE S

R IEHT B AR ATE D 4V AT R R T N LA,

Thbb, 74 NVA% 100%84 3 5 R ko
RIS 2 G & MR 25 02 60 B Z& il L, ELISA #:4C
;ofﬁ@mmmw4wxmmwmm%ﬁaot.%@
A, 81% DR RSV HUC RS /R L7 2 & n
5, AMEEEEC B S RSV QI Z S35 90% & 3
EIh.

2) BAEEEOM XEHICET 3T 1L IDEHR

el A4 N AR D ORI, — B A XM 5K
MG IR E 2 R, SNSRI S A RO TR

Position from the base

60 mm

PhoTHAELNTEL, ZOLOBREFRIIEIICHA
D, A A WRHREBROMBFIE R N2 ELT
Wiz, FIT, WiHEHiHO 4 RSB A I AV AD
ARG % AR L, J896 & FR 72371 ELISA i % v O
YeD A% ME 5 HEEMLT 52 LT, B
SRR PR AN

I, AR 3Rl & & LC 25T T 3 H RS
DA FHWIS, 2 WMoY v E W HAD 4T
B L 2 g Sk, Shs & RGBT T 25C
THEREL, WWW@W%%L4WIIIBiUMHH
BB 3 AR X D 4 AW EFIRIL, TS lem T& I
WoiTbor 1 REES 3o - 200 TallFRAFL
. SRS OREE, EEO 40 f5H BV IE 200 5RO
PBS-Tween T L 72T % ELISA WAL, 3R
DA NAWBEERE L 2 A, Wi HRHGHE 4 B
HIZi3 4 o 40 fERAHGARHI BT, ERIERISIT W
S b 4NV ABESRB S, 35612, 7THHER
XA O 200 HICAHRULEA TS, HBEED» 5 5~6cm
DWWz Ty 4 M APED D b, Pt
MPETAWADREH~NEBITL, 74V ARESLHL S
FRTHZEDPFHLMIR o7, (Figl)
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Fig.1 Detection of RSV antigen by ELISA on rice seedlings after the inoculation
Three rice seedlings growing on a test tube were inoculated with infectious insects for 2 days,
The seedlings were cut every 10mm from the base up to 60mm at 2, 4, 7, and 14 days after starting of inoculation. The cuttings from a
same portion were ground in 40 to 200 volumes (/fr.w) of PBS-Tween, then 100 u 1 aliquot was tested for viral multiplacation by ELISA.
Color intensity of cach well on the ELISA plate was photometrically measured at 405 nm. Each test has been made of 3 replications;test

tubes A,B and C.
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Fig.2 Effects of plant leaf stage and density of released insects
on the growth of rice seedlings after the feeding.

Three rece seedlings grown on cach test tube for 2, 3 and 5 days
were fed with various amounts of insects (0 to 5 nymphs/seedling)
for 2 days. The seedlings were transplanted to vinyl pots, and
were investigated their height at various days after feeding, The
average plant heights were calculated from the results of 5
replications.

ELISA iZfltiA L7z 4 AW B Ao 11 A
BUBEEOLND L) ho72h, 11 HEWHKLA3
ROBEED S B | R TEIEHMAEIEC, b 2 44
BWTh 3R L BEPEHRT L EE o —T,
ELISA TIZ 2R S DETIZY 4 W AOBG AR S /.
uxw:a#%.mwA%mwt4%MWﬁ4wxm
mc;b,WMWWﬁ* & DA% WIS 5 &
EHMRETH Y, WE @Am MDA B LD
Lz s,

EE ARG & B A/ RS R ORI
1) 92 HORAN A FHEOEBICRIZTH

A NAERI LBV XYY 2 H AR VT,
TIRSE#HEE LCHAE2 Hik (<053 ~5 H#%
(1.5~20%W) oz, MdHhHo~5HOLM
GFfLte 8 ~ 13 HARE) % 2 D&, 4 Ao
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Fig3. Effects of period and density for feeding on the growth
of rice seedlings.
The experimental conditions were similar as Fig.2 except for 4,
S ahd 7 days feeding.

Lo E LKL, 208E, wWIhoRHON &
WD TR BE SRR AE LA DS S B A
& oS, Wikt 2 M TR M oERIZIEZE A
EBOSNE L ol (Fig2), —J, Wiz 4 ~
THE LTRMOMEERTRoE A, 4 HHOWT
u.ww%wmmgfmwmmﬁwm RTINS
7oA%, S HUL R Sl a i HEoR# L & b4
TFOENDPH L ol (Figld).

2) SHEREICH B EEEEM
HEAER G S CICIRABENRRICRIETHE

RSV @iy v BB E W I XS KEE LT, =
I DFEERRIRGEY] 7 & ONIWRH BEC 2 HRTTHERE L 22 3
EORFFIRREBLIE L ZA, OThOLEATIIBY
T Al 2 MR TR OFEBIATED S, 3 HH
VIMICHETRRDIT & A EDSHITEIZE o . 3567 2 W
OFEFREE, WL 3 O oW % A B &

— 22_.



<, Wiy 3 OBR%IET Tk b 8w IR

(55.6%) H o7z,

ZFoC, W% 3 HEOR T HH 0~ 3
DERET 1~ 4 HEg s, Wl o e g L
PR, W SRV &SRR, 4 HE
OIS X D70 2 ~ 3 WO T 0% Lo
A8 5895 L7z (Figd).
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Fig.4 Effects of inoculation period and feeding density on
appearance of stripe discase to rice seedlings.
Three rice seedlings were grown on a test tube for 3 days
after sowing, and were released various amounts of
infectious insects (0 to 3 nymphs/deedling) for 1-4 days.
Each experiment has been made of 5 replications.
Diseased plant rate was investigated 3 weceks after the
inoculation.

ERERRS SUORABREIBRICRETHE

RSV iy » Ak F B > S, KR%
OFAFEEENIL 3 BRI S/, ohsh
b, BHL# 2 ~ 4 HoMm 2l e LW 1 3ol
ORL DS BEROREAIER (I~V) 2HL. 2o
HHHE A, TKSEEELTHHD 0~ 4THOH
BEC 4 HBPRAHERE L, SR & ik L7z,
FORE, BHNIB LUV BRLHE 8 ~ 13 H 2 M)
EIOAEAE, BROBIHSE (Gh0 20) T8
90% DIRMARAFERG L 72137, MR ISR S 3 IR %

ELERBARD SN0 LT, BETI, I G
HB2~7H:MEE CIEBHESAKE AR REN
leF Uz, F, BV b 14~ 16 B © 3 EE)

BT RO IE T TR RAT L 2 Bt
St (Fig.s)

INEERSRERIC & ZIEIMEFHE, &5 TICKRE
BROMERSE

1) RFRHRIC & BIRFMETHE

INFTOREDIS, M 3 B HOIAERIC 2 Mk

O 7o 2~ 3 HOWE T4 HBRA-HRI T 5
ZET, 90%LL LoSERERESHIRESI, £ AR
PAREN TR ChHoEBbIh /. 22T, RKETER PO
KRR, OO (R) BIOEEE (S) odkikdh
i<, ZheEh Hox & HARN 2450, | B#ic
& 3 KA (9 i) U CRBR oG4 T TRz 17w
(Fig.7), 8% 3 MM B OFSHRREWEL 2. ThilEoT,
SRS BT IREE G < 100 /AR KRR %)
BEOL, CHARN ORREEE 100 LLISHE O
A3 0 ~ 29 FHRWILHEE (R), 30 ~ 49 & AP AR EEOIHTM:F
tuﬁ%ﬂM)50~1w%@§%ﬂ9@3?%ﬁ%ﬂ%ﬁ
Ttz 77 FIREO R % v R SRR (B, a i b =
YR 3 9E 2 > 7 —) IR AR ILRIMUE, &5\ VIR
P HCEC L . RBIC LA RSB L. 20
A, L7 6 BRHA B HLEDID 2 HlAKHEI
WL, ARE RS R FRRE L O T —E ORI EE
s R oMEA Roh 22y, RoflaGhbRil>nTil,
I FEA L U 2SS 7 (Table 1).

2) REMROEEM

AN S E B & o TR RO B & OB
R LR (FAL) o—iBiconT, K (F)
40 M & P LB B E i (Table 2, A) &M%
EHMEE CPERRICE D [ Table2, B) (XX ) HE
PR % T o 72, Table 2 1SR LAk B Y, %R
O PRI 350F 2 BEHUE R L ARk & MY S S F M ik
O TERPR SN, REC LD PRED oI
(M BLUR) 2/RLA40H/HMDH 5 24 R HRE

Diseaged plant rate
100 (%)

Feeding dengity
seedling)

E[BEIEDQ

v
Vector populations

Fig.5 Effects of vector instar and feeding density on
appearance of stripe disease to rice seedlings.
Five vector populations (I to V) of different instar were
prepared as follows; LEnymphs of Ist instar, I (1% to 2%, 1l
2% t0 39, W :3rd to 4th and V :4" to 5" instar. Three-day
old rice seedlings grown on 5 test tubes were inoculated
with cach population for 4 days. Diseased plant rate were
investigated 3 weeks after the inoculation.



Tablel Comparison between the results of compact assay (A) and ofmass screening (B). or % #Ffili Tid SSHRMEAM ~R

Seedling test (C) for resistance to stripe disease. FHE LAl TH Y, [
Strains tested Degree of Variety or strains tested Degree of DRENTEEOTHAEITS
Cross Number of resistance” Cross Number of resistance” A T
(Generation) _strains (A ® (Generation) strains (A © Fo RA O FHli 2% S PN &
I~kei 13 / Kanto 169 5 N S Gi-kei 89 / 21 R R - - gty e .
I s s Tsukinohikar i (Fg) RooR 7 PTAMIASALR.
g g g : NSNS, N
N S R R e B A b o
Chubu 88 / Kanto 169 5 S M R R ﬂ%l %J*IX!L(). Ciﬂi i‘L”M’ﬁ‘\/L(.L
w s ROR g LT HRRIE A <
s ROR D ich s b 00, RAK
- ‘ . .
Aichi 92 / Ith)l:)urlku 157 5 g g ; g OCPPERLIE I, A A FTIERY
RoOR BRI & B MRERE R
R M R R O de INEE T LT TS 5 45
Kanto 163 / Koshi-hikar i 5 MooS Roog P TAFMKHAGLbOL
" s ROOR aohn gh, AR
v R BRI B
Akitakomachi / I(Ifhzi)oka Mochi 9 g g Nisponbare }; g e (Fs, F) OZMMTKRE
1
S 8 Tsukinohikerl R R CHEIT A hho ke
S §
N N
S S
S S
1) M

"Mass screening (Saka et al.1988) and Seedling test (Washio et al.1968) were performed at Chugoku
Agricultural Experimental station. The degree of resistance was symbolized as R (Resistant), M
(Moderately resistant) or S (Susceptible) according to the ratio of diseased plant rate for each
strain to that of susceptible check variety Nipponbare; R: 0-39. M: 40-59, §:@ 59<

FRCE TSN (S) LM N TE Y, vt

(R) &RTRAHDL P Ld o7 v.F =

Frz, KR (F) REOFMi% BT 5 &, RKET ARFFFETIE, A SRR TR E 0 /NBLBE 3R AL
EFHIE U 7z ORI 17 Rfid, AR X 2 13l R0, IRAR O S I 2 AT RRIR R TR 2
HILAEDPM~REHES R, E6I, ThHD VAT LAEMETAIE R ERE L, Z0720100

RAZHDH b 8 Rz M

BRI RIS AT I BT A Table2 Comparison between the results of compact assay (A) and of Mass screening (B). or
| Y
BBARSE (I B UL g el Field test (C) for resistance to stripe disease.
A —T' ™ JEe

: . :
MJE }I‘ &% @ Table 2, - S'Fraing tested Number of Fs strains estimated at each degree of resistance’
. 4 B Estimation of Fs
C) &\-“ HI\« 1/7‘; I‘l/f\ '3—,\ strains Number of
umbe . .
Degree of  strains Compact assay (A) Mass screening(B) Field test(C)
THREHES R, —  Method o stance R__N__s R NS R WS
g it (A) R 17 9 7 1 1 9 7 8 0 0
Ji, 17 RO MR Y ) 8 s 2 3 i1 3 2 2
kT 1 2 S ) R, M 11 3 1 1 2 3 6 — - -
FIME HC & 2 ERfli T, RS 4 » ) 0 fr Y 0 . 0
FEDE R ., (B) R A 2 7 2 2 3 6 4 0 0
S RMHL BRD 5 " » ‘ \ o o ) o 77
Ko X AHE L LS N 24 14 9 1 3 7 10 4 4 0
R L BHEE LT L s - S S A
L Lbdos. T/, Total 40 17 18 5 7 13 16 8 4 0
HEMHAMEETRE S UMass screening (Saka et al.1988) and Field test (Yamaguchi et al, 1965) were performed at Chugoku
Agricultural Experimental Station and Gifu Prefectural Research Institute for Agricultural Science,
7 Fs ;T‘{' ko 11 & respectively, The degree of resistance was symbolized as R (Resistant), M (Moderately resistant)
or § {(Susceptible) according to the ratio of diseased plant rate for each strain to that of
HIZo>WwT L, FEEICE susceptible check variety Nipponbare: R: 0-39, M: 40-59, $:50¢<
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2% 1 FOFE T 50 RIKLL LISWIBTTREE & o 72,
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Fig.6 The maintenance of infectious small brown planthoppers
in laboratory.

Top:The series of Plastic boxes and bottles rearing the insects of different stages.

Middle:Feeding material prepared in a bottle.

Bottom:One of female nymphs confined to test tube for the assay of their infectivity.

Right:Seedlings fed by each female.

They were cut and assayed by ELISA for virus multiplication




Fig.7 Compact assay system for stripe disease resistance of rice plant.
Upper left:Inoculation at the optimum feeding density(2 insects/seedling).
Upper right: Test tube containing the seedlings which have been just finished inoculation.

Each test consists of 3 test tubes.

Lower:Inoculated test strains, 0 or 7 days after transplanting to plastic pots.
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'Compact Assay System' for Stripe Resistance of Rice Plants.

Satomi H. Nishimiya, Toshiaki Kirihara, Yukihiko lida,

Kunio Yokota, Minako Tabata, Ritsuo Suga” and Hideo Hirasawa
Plant Biotechnology institute, Ibaraki Agricultural Center,

Ago, Iwama, Nishi-ibaraki, Ibaraki, 319-0292, Japan

“Iharaki Agricultural Center, Ago, Iwama, Nishi-ibaraki, tharaki, 319-0292, Japan

Summary

We have established the convenient method of assay for rice stripe virus (RSV) resistance, with modifications of smaller
experimental scale and less of insect vectors . Infective insects were to be selected from the population of Small brown planthoppers
(Laodelphax striatellus FALLEN) by Enzyme- linked immunosorbent assay (ELISA) of symptom-less rice seedlings on which the
individuals had been fed, within a week after feeding. The compact inoculation has been achieved using grass test tubes (30mm in
diam., 100mm in height) containing three rice seedlings at 3 days after sowing. Under the conditions, 4 day- feeding at the density
of 2 to 3 vectors (/ plant) from 2 week-old insect population led to the most efficient infection with virus, followed by the result of
high discased plant rate (>90%). Furthermore, we have assessed the accuracy of this compact assay system by comparison between
the results of this method and the other seedling test or ficld test.  Then, it has been confirmed that this system would be used

practically for rice breeding programs.

Key words: Rice stripe virus, resistance, convenient assay, Small brown planthopper
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research note

Method of Crossbreeding in Edible Lotus Rhizome (Nelumbo nucifera Gaertn.)

Masakazu Kasumi
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