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BT =7 ADWE K% « BPED T HDFH:

- BHEAIESE

&

t 2 (Amaranthaceae) B}O N7 4 v 7 (7= 5
Y R) BEYICE, TIIYHA (AL T
Amaranthus) B 70> 7 (74 b7 Celosia)
BO2E HY, HETRHEE2ADET “ama-
ranth” (737> R) LIFATWS, IRSHE
CET R OREEY L LT,
BfEPICOVWTANE, FEHAZZBIEXRAD A
hypochondriacus, X° A. caudatus, A. cruentus 73
Eofth, BEHOEBIE (71~ ; A tricolor,
Ganges amaranth) X E23%H 5, FERAT7 v >
YA, 7704, BEK, 7Y7 OISR EE
TH P S QEEZFYWTHY, HEkOA > 7
41 AEDERTH Tz, 272, Celosia BRI
3, BEHMAELBERRL LT C cristata (7
AN, MHATANY, THFAL bTRYE) &,
C argentea (/74 b)) b3, T I THIZ,
C argentea V&, FRT7 7V HPHT 7 ) AT
A. cruentus \ITIROWTEELREEOV EDELT
fIHEATw3E"?,

TIZYHADEICIZEY I VCRANLY T A,
B ENREICEEN, SHSCTECIEOH
ZI5%HEHL, VYCrEEELILFON2MHE
THRE, BMOTEREDIEMTH2 I Lhb
20, HAMCLHRLICEHENE LI 1TR>T
ErhP, Ll, 77y AOBEREER
HTHDE, FHFREVPEOOICHETIES A
THEZOZWERBETE T, »OVIHEEYE
VDTAEI N EOMBEICAITTLES S5 2

Amaranthus

4 R GIEAERERED)

2, FHAE - BEEIICROBEA» SERL LT L,
Z 7B OTERED & BT EHIIRL L 7 <,
R & o THHETFORIRMEY D 2% &, BpAAH
MELTOFEITH B E L TOREE WL D
Ly -oTWn3,

BB, 737V AOMEPFHIRE L UCEE
B 2 ZR A FERIC AN, Amaranthus J& (%
HEHERTE (BPETE) T, FRTUREZHHEYITH
%, —/i, Celosia JEREY) S HEREFIFE D MITEE T
b, EHEICE > T2 & IEZH &b 3
(Table 1), ¥7%4bb, =7 bYDOEHE (M)
D& RMEREEDT B VI 74 VT (C cristata;
Cockscomb) &, fEMEMEROFEEZTT,
FEEREEZHEYI TH L L b Tws, Ly
L, 7944 b7 CHEZ 4 b7 ; C cristata var.
plumosa) \ZFEFEDTERBEN B HOHTE 2 H 2
\J 2 HEEZEIITH Y, /54 b7 (C argen
tea) b REZHEYI TH B, 5B, TN HDHEY
DI DWTIETHIE, Amaranthus B X
HEOA X IZHEEOADHEE{LEZDF, Zhs
DL TN KRR TH D5, ZED/N
TEFELTEBY, BRNGHE Tr A2 D EVEM
HERTEwbhTWwE"?  —%, Celosial@if
PdnTn LHES L HEEE L OlEEE DT, B
FMEHETHY, BEEIEVEVbR TV,
Ly, EEZMEYITH 2 C cristata (7
74 b)) OfEi/hE L, HEZHEMTH S C
argentea DIEITK & W,

HEF, 1970FEREV VN, 77, yazzE
% CHREOBEER E L COEEE AL,
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Table 1 Floral traits of cultivated species of genus Amaranthus and genus

Celosia

Latin name
(English name ; Japanese name)

Floral trait

A. hypochondriacus
(Grain amaranth ; £>=>37)

A. caudatus )
(Grain amaranth ; E €71 h7)

. cruentus

=

SC, unisexual, wind-poll.
SC, unisexual, wind-poll.

SC, unisexual, wind-poll.

(Vegetable amaranth ; 374437737 % 2A)

w

. tricolor
(Ganges amaranth : /"7 4 h7)

C. cristata
(Common cockscomb ; 74 }7,

C. cristata var. childii
(rV 74 b7)

C. cristata var. plumosa

(Feather cockscomb ; 7#% 4 b 7)

C. argentea .
(“Sokoyokoto” + /74 +7)
C. argentea var. linearis

74 E)

SC, unisexual, wind-poll.

SC, bisexual, wind-poll.

MFATA bT)

SC, bisexual, insect-poll.
SC, bisexual, insect=poll.
SC, bisexual, insect-poll.

SC, bisexual, insect-poll.

INAE - fR% - BETH & FRUERT 22 & U ETERTFIA
CETAMEERETTCED, 77 AREBER
OWT H1980ERB YL D, UL - 174 - B
L EEMERHEI 2 & O RRIBRAYIE R 2 X 5 7 0 DFRE
cHEEIT- T B, T, 737 ADRE
HicEN BRI THE LMo NE X2k,
DOETHOTFERELRERHELTOT I
FABEHEN, TITIFRAEROEEHH 5,
Lrl, bHAETIRT T >4 A DERIIHZEIC
ZLL, EE2AERR L ITOATHuARY, %
T, IOER, HROBRCET:2LLLOTA
A7~ 34 ADEK - RAZEFELT, WL
B AUREMHAOBIK 22, bHEICHE
L FERBLCEER7 ~ 5 > AREEER
T 30O - BEFHIPREITI il
Thbs, (VEERTFTTHREFEL CHERICAT R
{RIBFAF RO RN, QUSEEL - TEEMmEL
QUKL TINE R @D B 70T > v —§RiE 72
S DNSHEEEAMTRI < & 2 1AM - SERORI M
ETF ORISR, Q)RHORE L KR - B2 N 2
7o DEFAEYHN « ZRYEVIFHIFN O 3 FE

ZHLCITI L EHIS, UWEE, TvT7 Y HARD
Wige LFIHAHEA TV B KED T = 7 > 3 AHHE
ERETZILICL, 22TR, KEOWMET
(MEE)2HLICERET 3,

1. A. hypochondriacus|= & |} 3 KB RFH

RiEDFEE

(1) H ®

IhECHEGRBICHLTELT T YRR
D AH-4 (/8= VEET VTR, 19798 TR
KEFRKHEA) ®, AH-6 (X F Y IETFRM
19795 b —REA) 2 X, FHFREHE S
5 ARBET LA RSB LD ICAGICERE
LRnEHRICAETTLE), 22T, REDOR
%2 HIR TINE S N7~ 5 > H A RO FFIR
EERAL, RERFERFOREMEZITS 2 L1
L7z

(2) MHBLUAE

[H R B IR S (IBPGR) O A/ 8— v
BEHRBRIC & > TH/S— VPRI O A 1, 000m A
5 3,500m HiE TI98FEICE S NI T T o4
ZBIEEIRD 5 B0 ORET (HIRFEFRE
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A) L 72 (Table 2), FIFREROIRE I,

FFAES (NLKRREH) £MHWwT10C, 12.5C,
15C, 17.5C, 20C » 5/k#EL L7z, FIFERICIZ
F—H 1V —F R bvy 7 (USA FEFELE) 2R,
1%y 747 012K 3" D@BHK L T, 10ccD A A >
K EMZ 72, TG, HRERFCBT %
B, RS S CITHIHERIC DL TTY,

FHFHFI3IHE, HEFFLVHERRERTHEIC
Ftz, VIHERRICOWTIdH BT (2 S
L) EHUFER (RE) oRsEHIEL, FiEER
HTORS220CTORS BT ICE >
THRETR L T L 72,

(3) HREEE

Table 3 12, BREFHTICBI &ML L
DFBERFDOFEF B ER L 2, PEMSOERT
L OREZFHEKIEIC RS 2 O THREAR R

Tekwv, Larl, &L@ERXTH220C TOFE
FHFPEMSOFEIK T Li1cA B L, 3,000m
LITDIEEAEDRMIZO0%L EDFFHAERL
SEEIFIFEBHHI0% L F oDk L, 3,000
mbl b s TYUE & M7 R TR AEFH0%
T ORMH D D FEIFEHFH1344.5% LB o 72,
—H, WTFhOR# L LRENET T 21220 T
FEHFBMET T 225, 12.5C FTH60RHT 8 %
H1380% LA EDBWFEEFH#ERL, 10C FTEZ
Y6074 5 RO EF40% £ TOFREFHERL
7z, 7272 L, Fisher DIEHERERREEIC L 25
EDRRTIE, KERTICHIREFBOEHORFED
HEBE C 3B ERIRZD o i h o7z,
Table 4 12, FEEFMFTICBT 5 %iE
W EDRERFOFRFERER L1, RFFCO
W, FEIFH XD LIRS ERSUIER R O

wriz,

Table 2 Accessions and their collection sites of Nepalese Amaranthus for testing germina-

tion temperature

Al?rf;;de R‘Tgé'()f Acc. No. (collectio site)
1,000 9 17 (Tatopane) 28 (near Polhara) 104 (Badhu)
—1,500 105 (Badhu) 106 (Kolti) 115 (Jilli)
116 (Jilli) 119 (Fulaut) 120 (Fulaut)
1,500 11 1 (Nagale) 13 (Kabre) 27 (Ulleri)
—2,000 60 (Piplang) 61 (Darma) 78 (Ruga)
80 (Nigale) 91 (Ripa) 103 (Faita)
108 (Kalgothi) 110 (Kalgothi)
2,000 20 6 (Kobang) 7 (Late) 20 (Chitre)
—2,500 22 (Ulleri) 32 (Melamche) 42 (Doda Phaya)
45 (Thling) 47 (Dhara Bari) 53 (Chaugun Phaya)
55 (Chaugun Phaya) 63 (Bephu) 64 (Rimi)
72 (Ruma) 74 (Chaina) 75 (near Chaina)
85 (Ghoda Sain) 86 (Pina) 95 (Deukhuri)
97 (Jaila) 112 (Pandusen)
2,500 17 15 (Kolo Pani) 31 (Tarkeghyang) 33 (Melamche)
—3,000 34 (Tarkeghyang) 37 (Ladebada) 38 (Ladebada)
39 (Ladebada) 40 (Ladebada) 41 (Doda Phaya)
50 (Kerma) 51 (Elbang) 66 (Gachaudra)
67 (Banwa) 70 (Banwa) 82 (Chautha)
83 (Burma) 94 (Kharotok)
3,000 3 4 (Khinaga) 5 (Khinga) 124 (Burounse)

—3.,500
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Table 3 Intervatietal variations in germination rate of Amaranthus
under different temperatures

Altitude Tempera- Frequency distribution of g. r. Mean
(No. Acc.) ture(C) 0 1-20 20-40 40-60 60-80 80-100 (%)
1,000m 20.0 2 7 90.7
—1,500m 17.5 1 3 5 80.6
15.0 2 3 1 3 62.0

(9) 12.5 2 3 1 2 1 31.5
10.0 8 1 0.9

1,500m 20.0 1 10 94.7
—2,000m 17.5 1 3 7 84.1
15.0 1 1 1 2 1 5 63.4

(11 12.5 2 3 2 2 2 47.0
10.0 7 3 1 5.3

2,000m 20.0 2 2 16 88.8
—2,500m 17.5 1 2 2 1 14 76.3
15.0 1 1 1 4 2 11 67.1

(20) 12.5 7 2 7 3 1 35.4
10.0 18 1 1 3.3

2,500m 20.0 4 13 89.7
—3,000m 17.5 1 2 2 12 82.4
15.0 1 5 1 10 75.0

an 12.5 2 2 2 4 3 4 52.0
10.0 9 5 3 8.8

3,000m 20.0 1 1 1 4.5
—3,500m 17.5 1 2 50.0
15.0 2 1 16.6

(3) 12.5 2 1 5.6
10.0 3 0.0

BRI o Nz, T4bb, RERXTH %20C
TORFLEIEEOBEK LICAHD L,
3,000mLL FDIE & A £ DRHEIZ80%LL_EDFEF
R UTHIFFELEI5% L mn oz DIIHL,
3,000m A o> i TULEE & 7 R T IR R
DA0%LAT DR H B 0 FEIFEFH1266.7% LK
Motze —H, WTFhORHKE bIREIMETT 3
CONTHESHZETT 2, 12.5C FTH6E0HR
HE425 851380 % A LD R WAL ER L, KK
HEDL0C LIT T & 2 60714054 5580% L
LOEOHEERER L, 22T, 10C FTTH80
%LA EDFELEHR %R L 12 R O HIBAIE 2 U
ORI LA B L, 1,500mE T ORMK TR
9 R 7 B, 2,000m = TORM TR

1 8 Rk, 2,500m £ TDRM TIF20%M 125
¥, 3,000m % TORM TIRITHRHAHI3HRH A,
WIN L% EDFEOFEFEER L, Lol
3,000m ~ 3,500m DML TYLEE s 7z 3 BHid
10C FTIZ40% AT EEOWHFL L h R S 2d o
72o 727U, Fisher O IEMEMERREEIC X 2
EDFERTIE, 10CLIT B 2HERDE LR
O MBS 2 13 S EREIC ZRIZED s s h
o7z, [IRRIC, 12.5C FTISC T YRR
RO MBS 3R E e R RS sk
it el

BRI & - TRAALABED TH AL, &
R EDOMESBIRESERZ201C, YLD
MR o EEE LB R O HESE &
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Table 4 Intervarietal variations in germination percentage of Amar-
anthus under different temperatures

Altitude Tempera- Frequency distribution of g. r. Mean
(No. Acc.)  ture("C) 0 1-20 20-40 40-60 60-80 80-100 (%)
1,000m 20.0 9 95.4
—1,500m 17.5 9 95.4
15.0 9 97.2

(9) 12.5 2 7 93.5
10.0 2 7 86.1

1,500m 20.0 1 10 96.2
—2,000m 17.5 3 8 89.4
15.0 1 2 8 88.6

(11) 12.5 3 8 90.2
10.0 2 1 8 84.1

2,000m 20.0 1 1 18 94.6
—2,500m 17.5 2 2 1 15 83.8
15.0 1 1 1 2 15 84.2

(20) 12.5 2 2 3 13 79.2
10.0 2 2 1 3 12 75.4

2,500m 20.0 1 16 94.1
—3,000m 17.5 1 16 86.8
15.0 2 2 13 88.2

an 12.5 1 2 14 85.8
10.0 1 1 2 13 81.9

3,000m 20.0 1 2 66.7
—3,500m 17.5 1 1 1 55.5
15.0 1 1 1 44.4

(3) 12.5 1 1 1 36.1
10.0 1 1 1 16.7

OBRZWHECHT A I LI TERYL, LAL,
T—FHNCIE, 2,000m ~ 3,000m O EHTEES
ENTWB 7T ¥ A IIFHFRECEL TE
[EOER B SN, 10ETFTL80%U Lo@EHFE
R ERHELRRT RS S, 200C FTIE80%LU
LOECHEFLEERTHISC L TOEEB T TIEFE
FERNPPEHT 2R E THROND Z L2 9h -
72

FIFH L FHIFRICOVIZLI LMD TH %75,
VIHIAERICOWT A% &, Table 5 (CHIHIARH
B e L TomEYRR Ot L&+ TES), Table 6
12T, /R (o B38 M TEREE) 2RL7ED T
H5, %7z, Table T IZHIFE L YIHILREE &
OB ERL 7z,

Tnbs, FHHEMGBRCOVWTASB L, 20C
T TI2#EHS, 000m  TOHIE TIUE & hie Rk
DIFFITOMmTH > 7255, 3,000mEl LD D
F60mTH - 72, KB TICH T 2 EMER IO
TH% &, 2,000m53,000mDHS TRESH
12 RHICTIRISC FTH20C FLEDbL BVAESR
RYRHMB SN, LhL, 12.5CF TR, ©
THORFE LEENIE L GBEEL, FEifmik
ETI320C TIcHRT20~30%BED LR L
MEEMoT,

YHEMOT,  RILIZOWTAS &, 1,500mBd
ToHETIES NI RFETIE20C T THTRT
1.00LL FTH o725, 1,500mbh o TUUE
ENHHFICTIFIEC T TH1.00 EOfE 25T b
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Table 5 Intervarietal variations in seedling length (top+root) of
Amaranthus under different temperatures”

Altitude Tempera- Frequency distribution of s. I. Index
(No. Acc.) ture(°C) <20 20-40 40-60 60< Mean(mm) (%)
1,000m 20.0 1 8 7.7 100.0
—1,500m 17.5 5 4 58.8 82.0
(9) 15.0 5 4 40.9 57.0
12.5 1 8 23.0 32.0

1,500m 20.0 2 9 70.1 100.0
—2,000m 17.5 5 6 64.7 92.3
(11 15.0 3 8 46.5 66.4
12.5 2 9 26.9 38.4

2,000m 20.0 2 18 65.8 100.0
—2,500m 17.5 1 13 6 57.1 86.9
(20) 15.0 6 13 1 4.2 67.2
12.5 6 14 25.9 39.4

2,500m 20.0 2 15 68.8 100.0
—3,000m 17.5 13 4 57.6 83.7
17 15.0 3 13 1 47.6 69.2
12.5 2 15 28.1 40.9

3,000m 20.0 1 2 61.0 100.0
—3,500m 17.5 3 50.9 83.1
(3) 15.0 2 1 35.9 58.9
12.5 1 1 19.3 31.7

n

All date were measured on seven days after sowing.

2 Only two accessions could be observed.

OBHE SN, T/ RIBKEVBEWVS Z LR,
HNENCH TR OERMS > Tnd L 2ERT
%, 72, WTFAOERMLD S IUE S iRt
BWTY, T/ RIEBREPETT SICLIH
STNEL R ZepBiganl, LaL, il
DETICE>THELU BT RIEDEIZONT,
20C Tfi% 100 & LT THE TS &, I
EHEOEBRIC L2 ERF L ICAD SN, -
s

22T, RFHCYIHEREE & OB 2 INE
Hi S DO¥EIR = & oA % & (Table 7), #ik1, 500m
UT oS TIRE SRz R HIc DOV TIX 12.5C
~17.5C DBHATIZ 1 % F 7213 5 B RKETHEX
EDHBYASNZ DT, FFEAHEFIZHE
BWOVIERS RV LH53 o7z, 1,500m~
3,000m DS TYUE SNz RHETH, 12.5C~
15C D& T3 FHHF B E T hEt B oV

BHRWT E29h -7, $i22,500m~3, 000m
DZRFETIE, 12.5C~15C OFEFHTO# LI - #
TERE b ICEWIEOMEA S K, H IR T
HMEDOTH 2 HMEE & ORI b EVIEOHBM
nH NI,

DB, F/5=LD7 =T >4 A6050 TR
»no, L7 EB10CLITTL80% U LOFEFH
ERGRERTRAEN S MHD I Lo h ol
X512, 2,500m~3,000m D TINE S h iz R
#HTi, 12.5C~15C DRBETHRF S L &I
FEFB L YIER T & ORICEWIEDOMHB 2% 5
N, 25 LEBERGTTL80%U LomEuIH
By FHERERTREBE B O, Lichi-
T, 5B INSDRFIC OO THORERE2H
~R7zh, Zh S OEBFEFEOBEEEME 2D
ZrEoT, EREFEET T v AEEOHE
BB THWEEZ TV,
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Table 6 Intervarietal variations in Top/Root ratio (T/R ratio) of
Amaranthus under different temperatures"

Altitude Tempera- Frequency distribution of T/R ratio Index
(No. Acc.) ture("C) <0.6 0.6-0.8 0.8-1.0 1.0< Mean (%)
1,000m 20.0 1 2 6 0.76  100.0
—1,500m 17.5 2 7 0.67 87.6
(9) 15.0 6 3 0.54 70.5
12.5 9 0.45 56.5

1,500m 20.0 1 6 4 1.00  100.0
—2,000m 17.5 5 6 0.63 63.0
(11 15.0 6 3 1 1 0.61 60.8
12.5 11 0.42 42.1

2,000m 20.0 6 9 5 0.88  100.0
—2,500m 17.5 2 11 4 3 0.79 90.5
(20) 15.0 9 6 5 0.65 74.3
12.5 19 1 0.45 51.8

2,500m 20.0 4 12 1 0.86  100.0
—3,000m 17.5 1 4 10 2 0.85 98.8
an 15.0 5 12 0.62 72.7
12.5 14 3 0.48 55.7

3,000m 20.0 1 1 1 0.91 100.0
—3,500m 17.5 2 1 0.88 96.2
(3) 15.0 2 1 0.72 78.8
12.5 2 0.31 34.2

Y All data were measured on seven days after sowing.

? Only two accessions could be observed.

Table 7 Intervarietal variations in correlation coefficient between germi-
nation rate and seedling growth rate of Amaranthus under
different temperatures"

Altitude Tempera- Correlation coefficient

(No. Acc.) ture (°C) with Top with Root with (T+R)

1,000m 20.0 -0.0536 0.3534 0.0551
—1,500m 17.5 0.8123**2 0.8564 0.8698**
(9) 15.0 0.8080** 0.6126 0.8129**

12.5 0.7188* -0.1176 0.7767*

1,500m 20.0 0.4189 0.3186 0.3244

—2,000m 17.5 0.2114 0.5685 0.5447
an 15.0 0.6443* 0.8471** 0.9221**
12.5 0.7783** 0.0287 0.7967**

2,000m 20.0 -0.0107 0.2254 0.1445

—2,500m 17.5 0.2634 0.0793 0.1046
(20) 15.0 0.5104* -0.1090 0.7575**
12.5 0.5382** 0.3460 0.9001**

2,500m 20.0 0.0469 0.0810 0.0949

—3,000m 17.5 0.1272 0.3041 0.2831
an 15.0 0.6949** 0.7223** 0.7409**
12.5 0.6754** 0.5304** 0.6376**

Y All data were measured in seven days after sowing.

2 * Gignificant at the 5% level. **Significant at the 1% level.
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2. A. hypochondriacusttD7 <5 Y% Xg
& Celosia cristata D4 0> 7RDFE
HEHEW(C & B MHEAYE - BRRERIET
DEARD - DEBIHR
(1) B W
HWETHLRRIZEBY, 77 Y RARHTE -
FEEBICHROHBED? SER L3, £HIEF
OIEFED» SRBE TR L T i s, BFERY
Pz Zz22TBY, (FULELTORELDH S,
Lirl, ZHICHIETE 2 REDOBEEFR 2,
22T, EGHRES e o NI EEMT 2 A L
T =T v AQEREREEICH T 5 EHERIT
REITHIZ LWL, 22TR, $TH Y7
TR L 2HABEDBEREHLCHL, b
b THBEEMHIF O 7 0 OEBREFORHER
COWTHBICEE L, TRbL, 737
PRADY v —HETFREABRICO VTR, itk
IR OBOZMERCIHENH BT T, X
DFRFEERACIHERZ RN, 22T, HIHET
~ 7 Y ARO 2 EAFISRM £ AL CEIER
SHRREH S 2ICT 2R EITY, ZORICKE
DEFICOVTHERREZITo 72, 7z, EFIC
B BRI ERMOEH S 2 LREOHICIZ,
T T Y ABEWEID R, REREERD
Zw, 22T, 77UV ARBIMLruy 7
J& 2 DA 5 FISRM & HEA LU CEIE R WK /7
T ORET 2 5 VNS, MM RO - fhiE
fZRE2HAEL 7,

(2) Hr=—HETRFICE T 2 BERED

WeE

(a) kB IUHE
HEHEORERHOT ST 2T v AR 2/
BHIRHEEBRA L2 (Table 8), BRKORE
FETIC 250kGy/day OFEFL LT, #BHE 0
kGy, 250kGy, 500kGy, 750kGy, 1,000kGy, 1,250
kGy ® 6 #EX 2 & TR L 7, MEHHEZ

iz, 20C OEEBNTH -V Y —FT ANy 7
& BRHFERB S VICH 7 AENTOMFEEIC
2 RIEHBIC L > THREL, T4bb, HER
B|MNIC & 2 AE R A RO SUAEXI2K T DD 3
REEE LT, REBIEREIHEH, FFERT
HEWCH#HAE L7, BRER 2EMEIC, BEZED
HHERERHZZLICE-T, VIEROEHR
Ll E72, 7 AENOFRE SRR,
IS OEHRHD S B 28 9 RIS OV TITY,
BRHEOMHEX Y720 100 Fr 24EFREL, HEKRT
HEICHFERERD, Z0% 1B &I EFE
LERFAET D L L b, BERICTEmRtE%E
BEf 7 — 3 RIS & B REETHN, REHRER
HoBEZE LT,

(b) HERBIUVEE

TSV ADH Vv —ETRENC BT 5 E
EBSHREZED 5 101T-> 2SR ORER I,
L%, Table 8 IZ7R L7z 2 FEISRM 2 HA L TIT
ol UL, RFWERPE (EBES3) Ly
YT (EBES4) O 2 RFOHEFILKIRY
%<, 0kGy B T RIFRWmD TR - 72
DT, UBOFAED S 13RI L7z, Table9 i,
THIRBENIC 3810 2 FE3F S - FEEFE L S N, VI
ARBELTORLLBROPAEMBREZRLAD
DTHb, ZORICINE, 77> I RAE2H
AEMBRMD 7 >~ —HEFIRENIC L 2 FHFAH
HOf#EA 0 kGy B K ICH AT T 2 B
iz, UTO@ED THD, OFFBICOLTH,
A. hypochondriacus Ti3$71,250kGy, A. caudatus
T3 500kGy T A. hypochondriacus D J5 53185
MEZMMEL, @FFFICOWTY, A po
chondriacus Tl 1,250kGy A ETH B DIz, A
caudatus TZ 750kGy~1,000kGy DEITH - 72,
$7-, @FLICOWTIE, A hypochondriacus,
A. caudatus & H121,250kGy L ETH 7225, @
REICDOWTIE, A hypochondriacus TIi3KI 750

1
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Table 8 Materials for gamma-ray irradiation test of air-dried Amaranthus

seeds

Species Exp. No. Origin (1) (2) (3)v

A. hypochondriacus 1 Mexico O O O
2 Mexico D @) @)
3 Ivory coast
4 Tanzania
5 Tanzania O O O
6 Nepal O O
7 Mexico O (©) (@)
8 Nepal O O

A. caudatus 9 Japan O O (@)
10 Nepal @)
11 Nepal O
12 Nepal @)
13 Nepal O O @)
14 Nepal O O @]
15 Nepal O

D (1) : tested by nursery seed test bags in biotron.
(2) : tested by artificial soil beds in greenhouse.
(3) : do., especially for pollen fertility.

Table 9 Germination rate, germination percentage and seeding size of gamma-
ray irradiated air-dried 13-accession seeds of two Amaranthus species

(tested in biotron)

Total dose A. hypochondriacus(6)

A. caudatus(7)

Lo (kGy) Mean*s.e. Index Mean=s.e. Index
Germination 0 65.2 £14.2  100.0 58.7 +£5.8 100.0
rate (%) 250 58.5 +11.3 96.2 12.6 £6.0 71.3
500 48.2 + 8.6 77.3 28.6 £7.5 48.1

750 47.3 + 7.6 84.8 29.1 +7.0 50.9

1,000 42.0 + 9.2 66.2 15.0 +5.1 25.1

1,250 31.8 £ 9.0 47.7 10.7 £3.6 19.0

Germination 0 76.3 £14.5  100.0 80.9 +4.8 100.0
p(e‘;:)entage 250 72.2 +12.5 98.0 67.0 £5.3 83.4
o 500 66.2 +13.9 86.7 55.1 +7.0 68.0
750 61.7 +10.4 84.7 50.7 +9.2 63.0

1,000 59.5 +10.4 82.3 34.6 7.5 41.6

1,250 51.8 £12.9 66.0 33.3 7.5 40.7

Plant height 0 2.09+ 0.18  100.0 2.05+0.11  100.0
(em) 250 2.12+ 0.31 973 2.0340.07 99.7
500 2.11+ 0.23  100.0 1.96+0.09 96.4

750 1.98+ 0.21  96.2 1.88+0.09 93.1

1,000 2.03+ 0.17  97.5 1.68+0.19 83.9

1,250 1.89% 0.29  86.5 1.61+0.16 78.9

Root length 0 3.44% 0.55  100.0 2.98+0.18  100.0
(em) 250 3.14+ 054 90.3 2.64+0.23 88.3
500 2.27+ 0.39  67.5 2.16+0.19 72.1

750 1.58+ 0.26  50.5 1.63+0.19 56.0

1,000 111+ 0.13  36.8 1.31+0.14 44.4

1,250 0.784 0.13  23.3 1.02+0.10 34.0
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kGy TH L, A. caudatus TH#) 750kGy TIE
FER LTz, LchinoT, TR7ZVHAKLBITS
Ay —fE TR B A EIERRE L, P
FHIC & > TR DY, HFH, RFXRDD
WidF—H ) —F A hNy ZICBKRE 2 B H D
BEDOFHEFEREH» 5, 500kGy~T750kGy TH 2 &
EZzohnb,

Kiz, Table10 12, # 7 AEICHBT 2FHEE
RERC & piEMER A BHBOEFREZR L, 2
DFERD 5, ik L b BEHREZME C RERER
»dH Y, A hypochondriacus Tl 750kGy & T
L AEFEICER (LDS0) £ B -2 R b H 205
CORMTIRENMERR LI, FHEOIER
B0 "L Twb, UL, A caudatus T
750kGy & T & 3 RftH 2 BRI IFFWL Tz
7e®, FEHEDEBIIFIS0TH > 72,

Table 11 12, # 7 A B 3 FH% HBIC
L 2IEmietE ORERREER L, &7 AEAY
ERICRD T EL DD, HEE DHRXTH 2
0 kGy HBEHX T b £160% DIEMFRIE L 2R & 2
Stz, LvL, TheEE#Er L THERTHRTA

2 &, FLAEDRMTIZS00kGY BETHB L
THY, PHOL < OB/ T & 250kGy FE TR
LTWwh, kB, ¥7AEICBI25BEHABRT
BHEIDE BH/NSpo 72D T, fEEL7) OfF
R ek Thrr oz, 22T, Table
12 CfEEY 72 ) ORMER 2 2E £ TICHHRETT
L7z, COFRZEMETAEZE, WEL D 500kGy
TR IR IZRERL T3, 272 L, A caud
atus D 1 ZHD 750kGy BEXIC BT, YU
o aMEXORELD 2% (2me3) ICv4k
BLEED L EED - 72720, T THO
Stk (LT H40~50cm LIT) DREERE I
HEWEETRLE, 2078, ZOMETIE 750kGy
X DO FEEMEIREFEICREREL L >,

PUEDEERD 513, BEHEZEOEMZER %
BAREICER U 2 C L3 TE R, BEZEOREIC
SREERSDH D, L EBERIC L - TR
BREZEORECERNASNS I EhbhoT,
ZLT, RFOBRBTREMETLEFTETDH
2%, R 4B HOEELLEIE O ek Tz
e o ICERY 72 D OFFFER O AR 2 £

Table 10 Survival rate of gamma-ray irradiated air-dried 9-accession
seeds of two Amaranthus species (tested in greenhouse)

Total dose A. hypochondriacus!6) A. caudatus'3)

(kGy) Mean=s.e. Index Mean=*s.e. Index

0 97.6+ 4.6 100.0 100.0+ 0.0 100.0

250 94.4+ 7.6 96.7 96.8% 3.9 96.8

500 89.0x11.5 91.2 80.2+12.9 80.2

750 69.7+23.4 71.8 56.8+35.7 56.8
1,000 12.0£10.3 12.7 12.2+14.4 12.2
1,250 12.9£22.7 13.2 0.7+ 1.2 0.7

Table 11 Pollen fertility of gamma-ray irradiated air-dried 7-accession
seeds of two Amaranthus species (tested in greenhouse)

Total dose A. hypochondriacus'4) A. caudatus(3)
(kGy) Mean=s.e. Index Mean*s.e. Index
0 55.3% 4.3 100.0 61.2+ 7.2 100.0
250 42.3+16.5 75.3 47.8+15.9 82.3
500 20.8+ 9.2 36.3 27.3+ 4.1 46.0
750 10.3£ 2.5 18.3 17.3% 3.3 30.0
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Table 12 Seed yield index of gamma -ray
irradiated air-dried 7-accession seeds
of two Amaranthus species (tested in

greenhouse)

Tot(ak] ‘d?se A. hypochondriacus4) A. caudatus(3)

5y

0 100.0 100.0

250 85.4 60.0

500 54.2 56.4
750 58.3 150.9v

1,000 0.0 20.0

1,250 0.0 0.0

Y Due to one gigantic plant which grew a lot of
seeds.

S5HT, WMRALLT 5% RE 2 MOMEHE%E
REREEC BT 23RV EERBREIRAT
b 500kGy~T750kGy TH 3 LBbn 3,

(3) #r>—HETRICS T 2BARE

(*M: #f%)

(a) HEBIUAHE

£V, T RB2EON v~ —iRETH
FHC B 2 EERRE 2K 2 LB Tt L
72 %M 5, A hypochondriacus D 2 Zff (A
FYALDHASINABES 1 L 7) 25U,
A. caudatus O 2 % (FX— VX DHASNT:
AEREFTI3E14) OBAR (M. ) 2HE L7,
BB, A7 AETOMEEABRTREMOE b H
Bro7DT, B2 OEEORERDS H» 7%
HEMEL Y 2 RFTOBKL2DH RS 4%
MThd, FHiREY LI, ZAZRLORKDOER
SHEEXH» 5 10EFE T > OBEE 2L L T, &
BEGE? S 100K T DT AF v 77 ARNDE]
RiCHEEL, 1A8M&D>S 3BEEE THRFERL

FEL T2,

—77, GRS D & BIRE R 2 T3
B, ERKDT < F Y R (A. hypochondriacus) T
BROALLELNI2ABHES 7 (HETRAH
-6) IZ2WT, [RRIZL T 0kGy~750kGy £ T
DERGHAEX 2 5 20{B K 3> OBEA 28K L
T, BERBET o7, Thbb, TIXFv 7
N ZANDOHIR TIT - L HEFREBRIC L 2 HRFR %
ZEILT, &7 0y b OMEERIFI2001E 4 &
BRI CHERERE L oo BELL, &7
oy POKEEE, Ef1m, BEE2m:L, 7
oy MEOZKMIZ2mE Lz, HEFEORAH ST
BHcE2 2T, BHCBEREZITY L& big,
HEZRE> TUEL 12,

(b) HRBIUEE

HE L7 2 1 4 RO R BEHRE 2 & OFRIFR
A5, MEK (0kGy R) Tb2Miic40%
UTFEBENETH 72, 22T, ERHICOWT
X DOE£100& L THEETHEK T3 &, ABRE
513 TIE 500kGy BHFX TH MR LD 5 20
ROWHFEERL 225, o 3 RHTIZ 500kGy
WA & o THRFREINBRO 6 HEEX TET
L7z (Table 13), $4bb, # V¥ —5% AEDOR
BES13RHIE, 500kGy £ TORETFHS TIZE
SRR IBEHREFIEC 2V D L Bbh
5H, MOERIY YT —HAFED 2 RF L H
V5 — 5 AED 1 Jff T ISR b BGHRE
FEBEN, LihioT, RCBESROBKTEL
SR I) B IERSR R 1 500kGy~T750kGy TdH

Table 13 Seed germination percentage of gamma-ray irradiated ‘M, genera-
tion of two Amaranthus species (tested in plastic house)

Total dose A. hypochondriacus A. caudatus
(kGy) Exp. No.1 Exp. No.7 Exp. No.13 Exp. No.14
0 23.9(100.0) 38.4(100.0) 31.8(100.0) 29.9(100.0)
250 16.8 (70.0) 31.7 (82.5) 32.1(100.9) 21.5 (71.9)
500 15.3 (63.9) 21.8 (56.8) 31.3 (98.4) 19.7 (66.0)
750 —_— 19.6 (51.0) — —

() ! Index.
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B EHEE L Z &S, BERRROBT» 5 b8
R TE I,

Ry K7 —H AEORBRES 7
(AFYaXVBADEFHTERT 7P R)
D' MR B 2 BERBEOFRICOVWTHD

&, LEFEFLROETICMZ THIHER S HIH &
nifkn% < Aoh, &I 750kGy BETX T
B EOEESYIIEROZE L WBEETRL
7o IHMSEFEERRLMEEZ, IHEHE T
T RTHIEL 72, o8, BAEMIICERL 72 F
B & o TIEEA L OEEMSEIRL 2720, 2D
filic HIEZE L 2o fEiA A% L, EfERERFE
ERDONBZRETIEI B Lo,

Table 14 (3, [F5RETA S 7o EREFEDH
BHEARLIZ LD TH D, EFORFHTIE, B
HEIZBOWT IETFEPF X TROHA D EH
BRI TESE CHB L., AEOHEERS,
SHEOMADIEP, EFEOHL L LA LN,

wiz,

RS DEROHBHE R, 500kGy AKX TYH
S e bmEL, BIAMEZT - 72208181 (ZEX
TI3258) TRIS»D&FE»H SN,

B, HEHRME L OBETHEIIOWTAS &,
HHIKIC B0 TIRER R OMICIZE WIEOMH
B (r=0.821%) »&6h, KEHEEOT LM
FIEERVWEEZ L > TBVERL LT WA A
Shiz, L L, 500kGy BA LD X TIdHHEY
FasnT, 750kGy BEXICIIHETHROR
WEED LEERZ A SN, TR e DRFEER
> T, {2 OEE»SPET OTIED 20 FFEME
T3 2 EAHIKT (Table 15), {EE»HTIZ
9 Z WA EEBEZZ ORI Th2
VWS, 500kGy % 750kGy HigRRTY, 2h 2
N9 Mk E 1R 5 13 100 KLLA EOFET % £048
T&7,

LU LEOFER» S, 77 >3 A (A hypochond-
riacus) \ZBF B A > v —FRFE T HEE O E E A

Table 14 Number of groups in which some variants appeared in gamma-ray
irradiated ‘M, generation of Exp. No.7 of A. hypochondriacus

(tested in field) "

Total dose Abnormal Mottled Abnormal Number of
(kGy) cotyledon leaf leaf or stem groups
0 4 0 1 5 (5)2
250 12 2 2 13 (16)
500 12 9 4 18 (25)
750 10 7 0 12 a7

Y Twenty groups were tested, and about 200 seedlings were germinated in

each group.
? Cumulative.

Table 15

Seed yield of the plants in gamma-ray irradiated 'M. genera-

tion of Exp. No.7 of A. hypochondriacus (tested in field)

Total No. of No. of No. of No. of plants which
dose groups mature seeds per grew more than 100
(kGy) harvested plants plant? grains
0 17 140 4324121 20
250 14 161 34.9+ 8.9 23
500 12 159 23.1+ 4.8 9
750 11 52 15.9£ 7.5 1

Y Twenty groups were tested, and about 200 seedlings were germinated in

each group.
# Mean=s.e.
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1%, 500kGy~T750kGy TH 5 Z Lhbirolz, %
7z, 750kGy MgHRMIC, MEOHEICEIHROR
WA L EGEE S DT, MERET~Z >
FAFHCBRIODEL 2L DD, 51k
RBEERTI LI,

(4) 7> ~—HETRECE T 2 %ARE

(* Ms #£8)

(a) MEBIUHE

REAES 7 (0B BEIEFEE D Me D EE &
OINHEL 7o 7 v~ — R TIREHR 3 iz on
T, BEE THE, R, #RL S CICRER L
ER¥EVEICHT 2 A REREELT 5 B TH
HL7Z, &EE»SEONLETERAI LK
% (pedigree) & L, 1008104 B35 - 72 {@ k2 & &
100%2 %, 100KZEAF OfEMIC D Tid g = FFE
U7z, #BEE, RiFcH# ., #EEEOS 5
FEHEFICOVTI, BEE 3 HH» Rk 2B
U 3T b5 7, BfEE THEICDWT

1%, FH%1»HE»oBHREL, R
RiZowTiE, #EEMF-> TIHERICHEL, 8
FEEIC D W T FERE & BRI S 1 TULRE L
BicEtR L 72,

(b) fERBIUEE
FERIIOWTAD L, Fr~—HETREE
21 ('Me) CB U 2MEPOEFTHEL FEEE
A TE» o727z 8%, Table 16 IZ/R L7z &
BOEIHAR (M) BT BREFRIZED» -7,
FKICBZ I ETTRLTOERWY, BB L2 BET
ERPONRFRRTEHOETHHREF L LHEYD
2—77, BARLLEEREEL KR TO0%L LD
RELRERLIZODIZ, FEAERD ST,
WEETOESNEERC BT 2 BEEETTE X
THEERRZINCAS L, Table1TDEBH T
»Hb, MEE T, 7HF SRRPOER) T
IIEEHRTOHH £ TIcBfEL, 90HLL L & BitED
RRFMDTH otz LrL, Fr<—Fl

Table 16 Germination percentage of the seeds in gamma-ray irradiat-
ed 'M; generation of Exp. No.7 of A. hypochondriacus (tested

in field)
Total dose No. of pedigrees No. of seeds Mean=*s.d.”
kGy) tested sown
0 106 2,606 15.3+12.9
250 127 3,732 16.5+18.7
500 132 2,392 12.0£ 7.2
750 31 489 35.0?

Y These are the results of the pedigrees in which 100 seeds each was

sown for testing.

# This is a result of only one pedegree.

Table 17 Days to flowering from sowing in gamma-ray irradiated ‘M;
generation of Exp. No.7 of A. hypochondriacus (tested in

field) ¥

Total No. of No. of Frequency distribution of days

dose pedigrees plants to flowering of pedigress
(kGy) tested observed =70 (Aug.12) 71~90 91=
0 45 141 30 13 2
250 45 115 22 13 10
500 43 99 16 21 6
750 18 34 5 9 4

U These are the results of plants from which mature seeds were harvested.
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FHRICBWLTIE, BEEREORImMcE b4 -T
SR S DO AT B 7 H »BIE DR % (HiF
2% D (22=15.624%), 750kGy HigHX TiZ
BEKIOHE £ TICHEL KR 3HH 18K
FH5RR) Thols,

F L EEOVIRE R SBTEICES 2 TD
BRI RS L7, L L, BEOE
K2 & o TEEEHER L. 2070, ZOKk
DEBCREZHBEEEZKR L, 20X 42K
HTCBIBEEILDELICO>VTARS L,
Table 18D £ 8D TH 5, 7z, BRI & DM
EIZDOWTIE, Table 190 & 8D TH 5,

7 =7 Y AR E ST S iz
H(ER) »EL R ZEnEE LW, 22T, I
EROELOEERERZ2A% £, 9lcm 225 270cm
DERBTER,MASNT: (Table 18), LA L,
M RHERICL2ERIBCADONT (12=
8.089), Z7:Hiitt{Ro 750kGy &KX IcA ST

7y
e

TR ORE IO Rl 2 28 B E AR T I L 2
St, 77, EENSSY OFERICOVWTAS L,
X DOMEAETIIRETH1507 7 2T TH
o7z, UL, 250kGy H&HX & 500kGy HE&HX
i, 150 75 4 &l 2 - HRA L 2 A B (E kDS
115MHE A 1k, 99fEfE 5 ks - 72,

22T, {EEYG7 DR 150 77 L E
%o 7z 6 EHEOFHERTRT & Table 199D & B
DTH2, FBE (0kGy X) TIF, 1{#EY
720132 75 AHRKIETH o 7255, #<—Hk
SRR ZFAME 251 75 & & v S EEAH -
7eo Lnd, TS 6 RS 3 (Eik ARSI
B2 [E—EEICHEK L Twi,

SEO 7 >~ —HETREIC L 2BARETIE,
W E LB EE T 2 RRRARSATHR Y,
LoL, HEARRZ EORERR T THRVAEE
BN R RTEEMESR ORI H 2 LD
LEONEZDT, SokBBREFRITV,

Table 18 Plant height of the plants in gamma-ray irradiated ‘M; genera-
tion of Exp. No.7 of A. hypochondriacus (tested in field) *

Total No. of No. of Frequency distribution of days
dose pedigrees plants to flowering of pedigress
(kGy) tested observed 90~150 150~210  210~270
0 45 141 22 70 49
250 45 115 19 54 42
500 43 99 12 33 50
750 18 34 4 17 13

Y These are the results of plants from which mature seeds were harvested.

Table 19 Seed yields of the selected plants in gamma-ray irradiated ‘M
generation of Exp. No.7 of A. hypochondriacus (tested in field)

Selected Plant Main stem Inflorescence Seed
plant No." height length length yield
(cm) (cm) (cm) (gram)
250-7-1-3-3 236 163 73 179
500-4-1-2-1 180 147 33 193
500-4-1-4-2 250 180 70 251
500-4-2-6-1 240 166 74 168
500-20-2-19-1 217 161 5 151
500-11-2-9-1 208 158 50 166

Y The first three-digit number means total dose of gamma-ray irradiation

to seed.
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2B, FFMIEEET 22, AFFCIT-oTw3
Celosia BDERZRBHFFEBRIC BT, ZHE
PR A TREERECRH RSB 5Nz, T4
bbb, HEZMEITHSE 274 7 (C argen
tea) O L{EAC, BEZWEMITH S P47 4
k7 (C. cristata) (Bl AL TERE 2 7R U 72 B 52
BMITHEST 2IEEIREDLY E LT IEHBRLZ
D, 79454 b (C cristata var. plumosa) T b
SIEESHARC % - e EE S EBEE L 2, TR
S OBIGRIE, BB S EEEZH A £ 7213 R
ZH S JABEZRR N v S ZR ok & D
T, ZMEVFRCRERRECEHRTHS &
Bbhd, 22T, 20O/ 54 b TOEREDTE
BCHEELLETR2HEVW 2%, KRWMED (R
SHE4 ) 1GBHED /¥4 by ERIUTERE
DAEEOATH Tz, LichioT, HEIMRT
A U7 RGBSR E Th > L ATREME L
5, Lal, ZoOWLEHsEERETHY, »
OffFEMEEE O TL £ ooz, RIVEDAST
NTATOEZ > THEDTERER LIz wS 2
tyEzZH5N %,

512, 7Y 54 b T(C cristata var. plumosa)
DHARTERE D S 157 B 4 AET 2B/ L CHAE
L7z, ZDfER, —EHORBETI21Z 1 54 (No.
6) IZBWTAESRER AR BN, THbE,
ZOEMIEBCTIE, 2 EEOERIZT XTI
ESHEL, MY AT A b (C cristata) (BT
WEER L, 12720, ZhsDitfcizfEr D
ERBEN R HASRECH N, REZHIC X > TR
EL, ZLOETHES T,

£, /54T, 7HTEA VT ZRERDR
REFHRAC, EREOBEEZ & 5i#E O bRk T
HOMEERbNZ &S 2EEITEHETH
oI, IRBIIONWTY, BERERICE-
THELRLDO»HOHETH 2 DHh ZBFRLTY
FiE, /%4 b7 (C argensea), SHH7r A4 b

(C. cristata) & 5213 7% 74 b7 (C. cristata var.
plumosa) DHLOEFEEHEET 5 2 L ARJFEIC
ZOLOEHFFEN D,

Gk, INSON v —HETRE 2 S UICE
RS OB 2B 206, MHERMERHE
D7 DEBIFIOMEL L & Uik « il
FUREREWTTE &, Hlt & B D 2 i3 BN & e
&S EFERRR D 43I D v TR A P2 E 3
B AT T E LV ERL TS,

(5) HABEEEEM OB,

(a) MEBIUHE

B BEEMOBRF T VTR, Frv—i
ErHRHRBEFEILC T~ 7 v ARB 2 M54 H
(Table 8) DEEHRS 1 £130D 2 ZF % < 1355
&, FBD A. tricolor N7 4 ) O 14 GR
ERR 517, RFWHFPE) B LU, A dubius (4L
) ©15 REBES18, x*vaf) Ko,
TavTIBD C argentea (/54 b)) D15
(FREAF 20, AF¥v ) OG 285 M5N
AL 7 (Table 1 %),

27, HEETICOWT, BORFREHRFL
BRSMED LY I LICHERETOH AT
EEFIRSEONDE LT ELODORELLHE
LT 20D FHABREIT -7, Thbb, A
T 275% T8 /7 — V100 R L7218, BWEA
T2~ 3EEE, WHERFES M) v ABH (1
%, 3%, 5%®D3/KHE) RFEL (10570, 15
SrfH, 2053FH), & S ICHEEAKT 3~ 4 mEE,
SEREEH (ER0.7%, ¥ a3 %) WCEKL:,
%8, BTOKIKREZITHEST 5729, 2,4-D (BE
0mg/I~30mg/! T 5mg HAIT 6 k#E) 2K
fmu, RERFTREDRGERE 2GS L7z, 38R
1328°C DIEMREFA TITV, ERBIOHF ICHF S
fvary soBEEERELL,

RAT, Bt efm s o, st
e LTIRBORMICY af83 %, ER0.7%
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WL, 2,4-D (EideAfkoiRE) 22T,
pH %5. 8% L 7z, FEREFMI % 90mm X 15mm
75 RAFy 7~V 20ml $ o5 L,
Histhe U TR, FMEE e L Tid, HEAR
Btz x—2 L L, 2,4-DOfibYic
Kn 1.0mg/l NAA 1.0mg/! #Mz7-bD %M
7o

FERIZ, Wb IRETITY, 28CHREARTT
BSHMEEL THIVATREEZ KD, S5IXHV
ATERLR60H D 4 v A & s L, 26C
150§ H IR T T35 H AT 3% L CHMERE 2R D 72,

(b) HERBIUEE

TR OMER, T ORE I FRIERRE S
R U LS BEHICISAIEE TR LW A
Dlpotz. i, MTFORBITH D720 D2,4-D
BECOVTIE, HRARKICE > TRIBE» G
BIEERFLRMET LA, HEBREORRET
TRORFEERTRHEL Do LT,
31213, 2,4-D % 15mg/l 20mg/ 7% & TNT 25

mg/l D 3FEHEHRIELI W LGl
22T, MALLAFH2EBSE1S DA VA
ToRRHE & FsMLRE DM - MAEMERE A5 &,
Table 20 DB TH5H, %8, HHIUHEML
722,4-DIE D 3R TIZ, H NV ABRFICH
BERIE,-DT, KTRZALSE2EE LA
ERLTHB, 1l L TuihwELH S
7o, MEREZERICOL TIPSR TR
25, 6 AT RHH L 2 FIC O LTI HRE R
HEOBNERIZH Y &L, A hypochondriacus
D H NV AT E328.3% TH D, A. caudatus
D16.2% £ D bE ANV AEKEER LIz, ZD
DR TIZ, A tricolor GREEFRF1T) 730.3% &
A7 o TIE L, C argentea GRERTES20) 7364.1
%L b oLbEA N AR R L, BL
L7z L2155 8 S THig s fns, Y a—
MR D WTRETEAS B B green-spot DI X A. hy
pochondriacus D 2 Z#f (REFRS2 L 4) 20D
5720 ANVABRED oL bE» o7 C argen-

Table 20 Callus formation and regeneration abilities of germinated seeds

of various Amaranths

Species Exp. No. % callus % regeneration"’
of acc. formation Green-spot Root
Amaranthus 2 24.2 +++ —
hypochondriacus 4 25.8 +++ ++
5 37.7 +
6 27.3 — -
i 26.3 -
8 30.4 -
(Mean=s.e. 28.6+1.8)
A. caudatus 9 24.5 -
10 9.8 -
11 17.7 - +
12 14.0 =
14 14.4 — +
15 16.5 +
(Mean *s.e. 16.2+1.8)
A. tricolor 17 0.3 +
A. dubius 18 9.7 —
Celosia argentea 20 64.1 — —

U +++ ! frequent, ++ : many, + : some, — * zero.
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tea GRERFES20) T3, MLz -7<a6h
Blpalz

Lk, 7329 2OMBE s T 2
eHD—BE LT L RBROBER» 513, 5l
HORBEEREPLT LA RE T 72720,
TR BEo o7, Lal, EHER
NHBIEWTRENZDT, HLOMEONT
ROV TNV EROTRE T, ks
L7 RN R s h 3 REM E 5 %
bortEzoND, 5%, BERFOBS LD
®T, 777 Y AEOMBEETEE T 26 -
MEEEROLT 2S5 ITBEL TV E L,
3. E ®

taRlO 7 eIy 2B, BhieT I B
%z OEAEICEALTERT S 4R &
EYIVCRIATANRERSRICGHET 2EEE
M7=Z % 2DE», BEHOTZ A oo
FALVTORENDE, ARAELTOT S V4R
3, HRHEROA Y F 4 ADFHALTEY,
BOTERELAYTH S, Lrl, LHECES
£ TEREF DXL TS NEh > 7 HEBEN
WHEd Ve <, FEHEEO 25 TIRERCHATIZW
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Studies on the cultivation and breeding of edible amaranth

for promoting and increasing of its cultivation in Japan

Hyoji Namai (Institute of Agriculture and Forestry, University of Tsukuba)

Awmaranthus is one of the main species of the large and taxonomically diverse group
of tropical leaf vegetables and the seed of Amaranthus spp. was once an important food
for the inhabitants of the Americas in pre-Colombian times. Grain amaranths are believed
to be ancient food crops and reported to have been cultivated in Mexico, by the Aztec
and Inca long before Spanish conquest. Since then, it has declines to the state of a minor
crop. Until now, daily intake of vegetable amaranths per head is estimated as 5g for
Latin America, 15g for Southeast Asia and 21g for Africa, and recently the high nutritio-
nal value of the seed has been recognized.

However, amaranths have generally various wild grasslike characteristics such as
shattering habit, lodging habit, seed dormancy, etc. Germination temperature of amaranth
seed is higher than those of ordinary cultivated plants and wild ones in Japan due to the
origin of amaranths in the tropics.

Then, in order to promoting and increasing of amaranth cultivation in Japan, I have
been attempting to select some genetic resources which have low temperature germina-
tion ability, and breed some variants which have lodging resistance and/or shattering
resistance by means of gamma-ray irradiation or tissue culture techniques.

Until now the studies on amaranths have not yet been finished, but I could find some
accessions which have low temperature germination abillty in the Nepalese mountainous
land races of Amaranthus hypochondriacus. In terms of fundamental studies on radiation
breeding for lodging resistance, etc., appropriate total dose of gamma-ray irradiation to
amaranth seeds is 250-500kGy. In the 'Ms generation of 500kGy-irradiated seeds there
was a plant (variant ?) yielded up to more than 250g of seeds, instead of only 132g in the
highest yielded plant out of all the control plants (0Gy). On the bases of my experiments,
tissue culture ability of amaranth is very low. However, there seems to be wide interspe-
cific variation in such ability. So, I want to continue radiation breeding and tissue culture

breeding of amaranths.



