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i 10.4 °C, =10 CAERME 3 305.5 C » d, TLFE
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1.2 iR w2 L)1 I S I <R O 1 e T I A A O

IR B AL X B3t . /N A 24 m®, 8 4
T BRI 4.5 kg« hm L EFPIRE 2~3 cm,
¥REE 30 cm, A70E 40 em, XA EF] T8 60 cm, B
3. 6~8 W MII] W L 8 v, B R AR PR
82 500 Bk « hm ™%, [m] If Kz i} R e (3% 4, 1 ) 8 B
[F] % IR FH A B

I AR A (R R IESFIEE B W& 1
FIi7R .
1.3 iKwigit

IR T 2016 4F 6 H 10 H 2= cHI ¢ 5,6
A 16 H W5 H 30 16 A, 386 57— M e (B &
FAME N :P: K=13:15: 7)300 kg « hm *, %}

x1 BERM(R)REE
Table 1 Sources and characteristics of quinoa varieties( lines)
o . g TR /g RUR/ %
v D.Dﬁl(’{) X ;E a Thousand Germinating
ariety(Lines) Source grain mass rate
AR H A Al B 27 B 7 7L 5 4 6 A BT 58 T G D
Longli jl\?o 1 Animal Husbandry.Pasture and Green Agriculture Institute of Gan- 3.09 95

su Academy of Agricultural Science(variety )

H A AR B A B B R 4 €0 A M F 5 T Gl R
Animal Husbandry,Pasture and Green Agriculture Institute of Gan- 2.46 85
su Academy of Agricultural Science(variety )

F b 28 4Ol B2 B 7 B0 5 2t 66, 4 L BF 5 T (Gl A
Animal Husbandry,Pasture and Green Agriculture Institute of Gan- 3.09 95
su Academy of Agricultural Science(variety )

T A8 Al B 27 B % 5L 5 4% AL T 58 T Gl D
Q1 Animal Husbandry.Pasture and Green Agriculture Institute of Gan- 3.04 88
su Academy of Agricultural Science(lines)

A A B 2 B R RO B T T G R
Q2 Animal Husbandry,Pasture and Green Agriculture Institute of Gan- 3. 11 84
su Academy of Agricultural Science(lines)

A Al B2 B & 7L 4 6 4O BT 58 T G 3D
Q3 Animal Husbandry,Pasture and Green Agriculture Institute of Gan- 3.07 84
su Academy of Agricultural Science(lines)

HR A Ol BR 2 B RS g a O BF I T G &R
Q4 Animal Husbandry,Pasture and Green Agriculture Institute of Gan- 3.28 82
su Academy of Agricultural Science(lines)

A Al B2 B 7 RE 5 4t @ A WF 5 T G 2D
Q5 Animal Husbandry,Pasture and Green Agriculture Institute of Gan- 1.93 70
su Academy of Agricultural Science(lines)

HOA A AR B2 B 7 5k AR BT 5T B G D

BE#E 3 5 Longli No. 3

BE%E 4 5 Longli No. 4

Q6 Animal Husbandry.Pasture and Green Agriculture Institute of Gan- 3.22 89
su Academy of Agricultural Science(lines)
va E BACHEE T - s
- Zhengning Extension Center for Agricultural Technology.Gansu :
. 7 B T 112 A o L
LY-z Xiangshan Quinoa Planting Base of Ningxia 3.46 80
X S =
Ly L B 52 TF 5245 TR 24 7 - o

Shanxi Jiaqi Quinoa Co,Ltd

TE T 5|k B AR B LA Bl (RO 35 Rom TRl

Note: The selected materials are expressed by varieties(lines) or code number, the same below.

1.4 WEEHREFE f4 73 BT A S AR ARG TR A T
L4l i F W R= O/ R 8 RS e R AR R g G AR P T ) B A A0
X100 % CIERURIIIE S VR A i TN SR I it

L4.2 i AFEMSEIFRICHAS DM 1044 25k TRE B0 RHEE L% R

4 H DT L R ) AR R

1.4.3 RZLMWR BMHMEERS #,HE 3
UK, kg« DAt T 2 A P A K o e A A7 ) B 5 A
O AN 0 i v Ak 5 B R o R v 45 2

1000 AL b5~ HEAT B H s AR < R LAY e K T8 JEE
P s 5 RO 8 AL B B R LA 5 77 i R BRIAAT
W AR 4 /NPT ™, AR G SRk T AR T B B A7 ThT AR
BTFF R BEHLZE IR 10 R85 B, JBORE | B )
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BRh. BIR T BN T A ) bR /D X
5 K B A KR AR FIZE SR AR 0 2 A B
B VAR 7% 0900 2 1 AR5 R — AR50 £k 2
B/ BB 100 96 3 25 1 (R A2 Bk DA JE 8 1 I
AN REATIGT, 25 805 = S AF T bR B0/ BBk B0
100%57 . BA AR T 3 0 BOPHI (8.

145 BASN FURERMMTE GB/T B %R T LR (),

x2 REMRRE

Table 2 Quality traits assignment

20264-2006) . L H R H LR E A% (NY/T 3-
1982), # g W7 R H & [T il £ 3 (NY/T1285-
2007) » JE MR FH IR (NY /T 11-1985) ; #i 2 iR
K YL (0,454 4 (GB 4801-1984) , 2B R FHRR 13-
HLER % 03k (GB 6437-2002) 20207

1.4.6 HAEAREM WK 2 Fion A A

Mtk Character T AH Assignment

A Ear type AR = — 1,2k BE =0, %A =1 Loose type = —1,semi—compact = 0,compact = 1

WA =—5,M=—4,WA=—3.40=—2.38=—1;80=0.fH=1.&HO=2, kK H=
3. M= 4, ZOMAMLLF) =5

light red = —5,pink = —4,rose red = —3,red = —2,milk yellow = —1,yellow = 0,0range = 1,
golden = 2,gray = 3,purple =4,multicolor(two or more) = 5

{4 Ear color

B=—3, RHf=—2, KA=—1.AG=0.HA=1.2¥A=2.426=3

i Grain color Black = —3,dark brown = —2,gray = —1,white = 0,yellow = 1,golden = 2,red = 3

1.5 HESW

K Microsoft Excel 2010 #E 17408 25 L, L)
SR £ AR E 227 R s D E 45 2R, Rl SPSS
19. 0 % iy I E 48 e o+ 20 B » AS [a] it F (O Ja] ] —
FEAR AT 3R 5 22 73 A JH Duncan” s £ 50 %
HEAT 26 5 Wb 3 1k LA, O % 45 IR 4 A 2E AT A DG
PES AT FE L o B B R 28 b, Hevh o A B
KIUREYE— 7o i ids , RE T ER T ARG R

— 7 WA B B — 2 7 Mk
2 HRE5AHM

HE =

SRR 12 ANEEE SN (RO R A A7
FEREFGERD PR 4 5k 100%, Ha
R (RO B3R 3] 80 %0 LA L Lk 5 iR 5 M 4 3 55 K
EACAIAF AP (RO FFIG 122578 K,

2.1

R3 TEEZRM(R)HEE

Table 3 Emergence rates of different quinoa varieties(lines)

pY e Pe#i 15 Pe%E 3 45 Be# 4 5 - 3 . >
Variety(lines) Longli No. 1 Longli No. 3 Longli No. 4 Ql Q2 Q3 Qi R Q6 LY-1 LY-2 LY-3
T /0
E iR/ % 95.3 89.5 100. 0 80.0 80.5 82.3 85.6 83.4 87.7 80.3 90.3 88.6
mergence rate
2.2 WEH (P<20. 05) 5 T H A4 M Bl (), 2051138 47, 50

2 4 iR ARG &S (ROE5~8d N
ol Kb B 3 5 B 4 B QLY
HETRCU, CBEZE 3 5 QLRI LY-1 A F A I
HAb S A (RO % 2~13 d, B R2GFl s B3E 157
LY-3V R B EE 4 5w v 2 R AR R
CLY-27, @ B AR L A BB A B B AR AR o R
TR G 7t i ST AE RS B AT SR Je
2.3 REMER

HRE 12 R (GO R SRR 5. 80
PR A 22 5% 8 & (P<<0.05), ‘P34 57 °LY-3’
P 3 T A A SRR (R LT LY-17 PR #E 3
SRk T AR R R L AR (R
B 2SR, ‘4 5 MLY-3" i %

cm 1 43. 33 cm, el fe /NS LY-27, O 25. 67
em, ‘FEEE 4 5 EFK 43,33 cm, FREUKE RN
PR L B ZE 1 57 = "Ql"="[k% 4 5>
‘Q2>CLY 3 > QAT CREE 3 E Q3 =
‘Q6°>Q57. “BEEE 45 I Q6T A R B K=
W E(P<<0.05), ‘ME#E 4 5 &%, ¥k
17.67 4, Q6 &V, P UK 7. 33 4, BEME
R2A@M RO REERAM2ZS, QL7 Q2
LY- 1R, PR 1SR 35
45 Q17 Q27 CLY-17 1E i M X AR U H 5
VR CLY-27 AR, R A R (R 2R
BB, RPRL AR CLY-37 i K
PLAN oAt &R (RO 3 TR 73 0 R 35— 3K
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Table 4 Growth periods of different quinoa varieties(lines)
I E)) ER i) . 7l WAk T A AEM/
Variety Sowin Seedling Spike Initial Grouting Mature Growth
(lines) Sowing date date flowering period period period
Bz% 1 5 Longli No. 1 06-16 06-22 07-30 08-11 09-04 10-11 118
B#E 3 % Longli No. 3 06-16 06-21 07-26 08-05 08-26 10-02 109
B % 4 %5 Longli No. 4 06-16 06-21 07-29 08-07 09-02 10-16 122
Ql 06-16 06-21 07-25 08-03 08-24 10-02 109
Q2 06-16 06-22 08-01 08-10 09-01 10-04 111
Q3 06-16 06-24 07-26 08-05 08-26 10-04 111
Q4 06-16 06-22 07-29 08-08 08-26 10-04 111
Q5 06-16 06-24 08-01 08-11 08-31 10-04 111
Q6 06-16 06-22 07-27 08-05 08-26 10-04 111
LY-1 06-16 06-23 08-05 08-05 08-24 10-02 109
LY-2 06-16 06-22 08-17 09-23 10-15 / /
LY-3 06-16 06-24 08-02 08-12 09-03 10-11 118
*5 AEAFEZMM(R)REER
Table 5 Agronomical character of different quinoa varieties(lines)
) . - N 15U R e HE K
v “r.'ﬂ](’%) . LS 5/ ctm Jd“ﬁﬁi /em EfK/em Effective number Spike ]?lgnt Grain
ariety(lines) Height Crown Ear length X spike
of branches color type color
PE%E 1 5 Longli No. 1 152.33£9.07 ¢ 35.33+4.51 be 38.33+4.73 ab 17.0042.00 a %S‘ Coitfacl &i
N . ] ) i Bk S e
B2 3 % Longli No. 3 112.67+5.51'd  35.004+4.77 be 30.00+7.00 bed 15.33+3.21 ab Orange Compact Golden
e o e . , o o 1
Pe#E 4 5 Longli No. 1 182.67+10.01 a 47.50+8.05 a 13.33+5.03 a 17.6743.76 a Yellow ompact White
e e o N it gk oo
Q1 162.00+14.93 be 33.33+4.16 be 38.33£2.52ab 11.3342.52 cd Orange Compact Yellow
. - ; - = 15 . HE Ey A,
Q2 158.004+4.36 bc 32.17+3.25 be  35.6744.51 be 11.33+1.53 cd Yellow Compact Yellow
. - . . e o e g BB WA
Q3 151.00+8.54 ¢ 35.83%1.61 be 30.33%2.52cd 10.67%0.58 cd Yellow Semi-compact Yellow
Ny e e AL o F
Q4 154.6749.29 be  31.83%3.82 ¢ 34.67%+3.21 be 12.67+2.52 be Milk yellow Semi-compact White
. - - - - FLE A Bt SR
Q5 155.0048.00 be 33.50+7.09 be 28.334+4.51 cd 9.33+2.52 cd Milk yellow Semi-compact White
- Sy .
Q6 160.00-£7.00 be  33.00-£2.65 be  30.3344.51 cd  7.33+1.53d ;ﬂ'ﬁ Ml KEE
ose red Semi-compact Gray
A N e i s
LY-1 118.67+5.69 d 34.1745.25 be  39.33£3.06 ab 10.00£1.00 cd Yellow Compac White
K % =
LY-2 165.3348,02 be 2567448 ¢  25.6742.08d  0.67%2.31cd  KAE i HOR Pl
sreyish-green Loose type White
| NSt ’
LY-3 168.67+ ab 43.33422.12a 35.00%2.65 bc 10.33%+1.53 cd MT]Eﬁ% 4:’%?‘% }KH@'
ilk yellow Semi-compact Gray

I 6 TN, A [ i B GO (8] 89 28 7 PR BEAF
e 25 (P<<0.05) ., “Q2 " HutfoRL ot fig i »
F b A CFOMUF Q27> B # 4 57 >Q3" >

R FAS R NG 60K 0. 05 K26 57 W3, IR 38 5-7 th R P B8 bl 22" R0OR .
Note: The different lowercase letters in the same column indicate the significant difference at 0. 05 level, the same statistical analysis were

used in the following text; “Mean= standard deviation” was showed in tables 5-7.

2.4 Z5HAR

QU >LY-3"> Q4" > Q5 > Bk FE 3 5>

‘BpFe 1 5 >CLY-17, KR EHARMF () E 2
SEEER LR 4 573K 2,20 mm. /R Q5
VA 1. 41 mm; Q2 TR Fiimik®] 3.16 g, ‘Pz
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3EE 1 S MLY-1 BEFE/NTHAL MR
(R). PHRREFF A i 2 B # 4 5, °F
¥Jik 294. 80 g, HoAh 4% FH i #E 80. 53~194. 53 g,
Fdm Fp CFRO ] = 22 7R E, M R E R
1776.26~4 482. 24 kg « hm *, Q2 1 H bk ki

Jo R | TR A S T A 4 R
(%) (P <0.05), 4r 4l 170. 67 g.3. 16 g Al
4.482.24 kg « hm *, 40 H A2 FL A BRFS AT £ )
R R B 45, H Q2 M PEEE 4
SRS RERARE.

x6 TREBEZRM(R)EFHER

Table 6 Economic characteristics of different quinoa varieties(lines)

B (R PR At/ g ¥ 4% /mm TR/ g TSR P kg Eﬁﬁfﬁﬁﬂ*&‘*ﬁif‘%/
Variety(lines) Grain mass Grain diameter Thlousand Straw biomass (k‘g ) hm °
per plant grain mass per plant Grain yield
B 15 Longli No. 1 73.20425.72 cd  2.06+£0.10 ab 2.57+0.20 b 194. 53+35. 25 be 1922.464675.61 cd
B2 3 5 Longli No. 3 90.30435.81 cd 1.64+0.02 e 2.114+0.11 ¢ 97.33416.69 ef 2 371.564940. 60 cd
BE%E 4 5 Longli No. 4 168.23+48.17 ab 2.20£0.04 a 3.0840.03 a 294.80+32.90 a 4 418. 3341 265.07 ab
Q1 113.037+46.10 bed 1.84740.05 cd 2.97+0.09 a 183.60+21.71 cd 2 968.61+1 210.77 bed
Q2 170.67+20.47 a 1.9140. 09 be 3.16+£0.05 a 206.83+10.02 be 4 482.244537.61 a
Q3 132.704+14.12 abc 1.78+0.12 cde 3.014+0.13 a 130. 13£6. 90 def 3 485.124370. 79 abc
Q4 105.034+17.53 ¢d  1.83%£0.01 cd 3.10£0.06 a 124.57414.91 ef 2 758.504+460.51 cd
Q5 103.70425.96 ¢cd 1.41+0.08 f 3.07£0.11 a 94.53425.58 ef 2 723.494681.83 cd
Q6 87.07415.00 cd 1.794+0.11 cde 3.04+0.08 a 114.60427.19 ef 2 286. 644394, 02 cd
LY-1 67.63444.73 d 1.45%+0.08 f 2.13+0.14 ¢ 80.53448.94 f 1776.26+1174.74 d
LY-2 / / / 151. 6749. 01 cde /
LY-3 108.67+23.56 ¢cd 1.7340.11 de 3.10£0.06 a 247.20+37.23 ab 2 853.934618. 63 cd
2.5 mEIRHE R AR A W& . AN FZ L (RO (8] ZEAR 15

AR E A2 i F (F) ZEER R Z IR 7,
Q37 ZEMEMR A B & L 8 3. 33 %0 ZEMEIMR AR AR Y
JEQ57 AN 0.330%0, BEEE 1 57 EE 3 5Bk

FAESQ27°Q67LY-1"LY-2"‘LY-3" Z[a] 2%
x7 AEAEZHRM(R)IEKE
Table 7 Lodging performance of
different quinoa varieties(lines)

At (R ZEER/ % R/ %
Variety(lines) Stem lodging rate Root lodging rate
Lffg% }\f . 1.6741.15 bed 0.33+0.58 d
L('fjfﬁ f\](? s 0.670.58 cd 0.3340.58 d
lfjffﬁ ‘]1\]0% A 0.67+1.00 cd 1.0040. 00 cd

Q1 2.00=£1.00 be 2.00£1.00 abc
Q2 1.3340. 58 bed 1.0040.58 cd
Q3 3.33£0.58 a 2.67+1.00 ab
Q4 2.33%+0.58 ab 3.00+0.58 a
Q5 0.33+0.58d 0.67+0.58 cd
Q6 1.33+0.58 bed 1.6740. 58 bed
LY-1 0.67+0.58 cd 1.3340.00 cd
LY-2 0.67+0.58 cd 1.0041. 00 cd
LY-3 1.33+0.58 bed 3.00+£1.00 a

PR B ABAFAE 2 5 AR BIR F de = (9o CLY-37 Al
‘Q47.18F3.00%.°Q37 QLI PEEE 15 Bk
3B R A4S Q2 Q5 LY-17LY-2 [f]
ZFANE BUREREE T i &R 3 5,
BR AR 0.33% ., ‘BEF 3 57 Q5 I Q2" 1Y
MR % 5 2R B R B8N, AT AE S B B4R &2
i PR SE IR R
2.6 mmBEMER

X 12 AR AL R (RO I R 3R AT
Giit oA U2k 8 iR, & Bl (R [ AS [a) i
RAEAE W] 22 S, 3L rhoRE R T W Y AR R
91.10%~94.70% , 2 5 R & A /N A 0. 015 H ik
B ECE IR WE R R Y E 8 56, 96%
(51.33%~62. 34%), & 5 Z ¥ K 0. 06, H
‘Q27 R 62, 3400 FRGE AR N 6. 51
(5.59%~ 6.91%), ®RIMHmEHE N B35
1M BEZE 15 " 5 A% s BLAR 1 FIREL B D7 1) - 34 Jo 4
SYE R 14,10 % A1 5. 64 % ML EE R
e 2 BEAE 4 57 R B T A A B0 = ol
‘Q37 5 A E SRS S R AR O 0. 21,
AFME R 0. 24% ~ 0. 47% , B BB KA & LY-
37,M0.47%,
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2.7 HWXEDH

X 11 ANFEAE SRR (RO B 19 A HOIR T A
PRI AN 9, KR ™ B 5 FORROR BT 2 AT R BT
TR E A (P <T0. 01) Kk = & 5 k- ki
HAEMK OH& A2 B EAMX P <<0.05),
M5 AR 5 ZE )4 2 A i 2 4A0RH G (P <<0. 05) 5
P 5 TR0 S 3 B AR DG (P <<0.01), 5
HER R EREREEMX(P<0.05;:H

RO BB S A R B AR e I R R IE A 6 (P
<20. 05) s KFRL A BOML AR 1 RIVE 8 4 1) 5 6 R B AR
AT BT B B AR B E IEAHOG (P<<0. 0, ML H
SRR R R L BRI i A S R O A G
(P<20.05), 1 5 JE ¥y T & 53 B2 B % P A ¢
(P<20.05) , KLAG 5 5 M 2 IR 5 W 3 P fA A oG (P
<< 0.05), MM FHEKE R EFIFEHMHL P
0. 05) , 1M 5 ¥ Bt 5 1 3 $AH 3¢ (P<C0. 05) ,

®8 FRBEZBEM(R)FFHHERMER

Table 8 Performance of grain quality traits of different quinoa varieties(lines)

(R T/ % MEA/ % KRR i/ % waEm/ % YEH/ Y /%
Variety(lines) Dry mass CP CF Lysine Starch P

z#¢ 1% Longli No. 1 93. 20 15. 42 4.59 5.59 55.57 0.41
Be# 3 & Longli No. 3 91.70 11.29 5.96 6.91 51.33 0. 46
[z %% 4 5 Longli No. 4 93. 30 18.76 5.55 6.70 55. 09 0.37
Q1 92. 50 14. 38 5.10 6.67 60. 16 0.31
Q2 91.10 16.15 5. 64 6.54 62. 34 0.43
Q3 94. 40 14. 11 6.49 6.08 59. 87 0.32
Q4 92. 40 14. 00 5.64 7.23 56. 98 0.33
Q5 93. 60 13.49 5. 80 6.20 54,25 0. 27
Q6 93. 40 13.75 6.11 7.01 58. 86 0.41
LY-1 91. 80 9.21 6.32 6. 84 52.50 0. 24
LY-3 94.70 14.57 4. 84 5.85 59. 60 0. 47
) Mean 92,92 14. 10 5. 64 6.51 56. 96 0.37
i f Range 91.10~94.70 9.21~18.76  4.59~6.49 5.59~6.91  51.33~62.34  0.24~0.47
FrifE2% Standard deviation 1.13 2. 46 0. 60 0.52 3.50 0.08
A5 7 Z BN Coefficient of variation 0.01 0.17 0.11 0.08 0.06 0.21

2.8 AEEEZGM(R)ENENEEDHT

T BE T S b B A PR POl SR
MZEAFR AR X 11 A3 A (RO & (A OHLAR
17 R L VE R B AR ORI L RS A Ry
RO ZE A8 5 MR B R | BRRR BHORL O A ORC AR L TR
JoT it FIFF AR ™= i 15 A 5 0T AR 25 MR N A
K 3647 3 B3 43 BT - FLARFAE A B I o7 ik 3 fn %
10 FiR, i $E BUR AT 5 4> 32 B4 19 B 31 53 ik R
85.04% ARFE T 15 MR 85% {5 B &, i
J5 4y A8 ek R 32 B4 A DG M A B R B — S Ly
PR HLEE 1 FFRL EL AR | SR i i | 7= TR
|5ig 0 ST s N 2 I s S W ol W o = |
IR AR ;s T2 2 M SR K B 38 A A AR 13
R OZEERFVERY s ERSr 3 B IR A
G F A 4 ARERZEBI R E K s 5 &
AR

R 85 4R 1F e AR e AR A0 (L AT A L ) AR AIE )
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Table 9 The Relativity analysis of phenotypic traits in different quinoa varieties (lines)

A2 B

- e i| % e R L g s e R gk S . J— P,
i L g s SR wpemnopene Teme omeer o ows o omw ek T ae e e
) Dry S S : Stem lodging . Grain mass  Grain 1 000-kernel  Grain Plant Crown Main panicle Ear Panicle Grain
Ttem CP CF Lysine Starch P lodging . . ; . number of
matter rate rate per plant  diameter mass yield height width length branches color type color
T JF Dry matter 1
M H BT CP 0.038 1
HLIE W CF —0.161 —0.351 1
#5142 Lysine —0.569 0.027 —0.506 * 1
¥ H Starch 0.194  —0.4*  —0.196  —0.184 1
P 0.045 0.122 —0.41 —0.186 0.227 1
. EEE 0.288 0.2 0.042  —0.141  0.587  —0.052 1
Stem lodging rate
R 0.499  —0.034  —0.144 —0.098  0.537  —0.031 0,738 * 1
Root lodging rate
B R BT
Grain weight —0.025 0.707* 0.026 0.019 0.512 0.167 0.125 —0.014 1
per plant
e g e
< H*M.E”I 0.059 0.857* * —0. 464 —0.117 0.351 0.425 0.283 0.105 0.511 1
Grain diameter
TRLJ5T
Thousand 0.427 0.582* * —0.195 —0.114 0.748* * 0.065 0.331 0. 444 0.627* 0. 357 1
grain weight
e e 2 L
ﬂﬁ) o —0.025 0.707* 0.026 0.019 0.512 0.167 —0.125* *—0.014* * 1.000* * 0.511* 0.627* * 1
Grain Yield
N **ﬁ 0.501 0.723* —0. 444 —0.24 0.6 0.142 —0.179 —0. 345 0.591 0.616* 0.881* * 0.591 1
Plant height
< ﬂmﬁ. 0. 489 0. 265 —0.279 —0.283 —0.093 0. 285 —0.221 0.058 0. 38 0.437 0.156 0.38 0.482 1
Crown width
ES SN _ 0 454 — _ _ : : . P 3% : »
. f 0.184 0.52 0.454 0.014 0.018 0.054 0.093 0.023 0.263 0.621 0.016 0.263 0.348 0. 494 1
Main panicle length
A R BB
Effective number —0.165 0.502 —0.415 —0.138 —0. 376 0. 285 —0.096 —0.298 0.191 0.642* —0.26 0.191 —0.045* 0.448* 0.551 1
of branches
Fj?cé(;‘lor —0.253 0.202 0.071 0.063 0.154 —0.408 0.144 0.041 0.49 0. 009 0.028 0.49 0.022 0.133 0.409 0.122 1
i TE
$"E— —. 662" 0.253 —0.218 0.068 —0.261 0.068 —0.333 —0.585 0.098 0.318 —0.524 0.098 —0.262 0.079 0.629* 0.592 0.41 1
Panicle type
(‘r'l;{i%@c‘olor —0.517 —0.005 0.397 0.323 —0.085 —0.054 0.095 —0.324 0.316 —0.149 —0.272 0.316 —0.45 —0.25 —0.195 0.16 0.596 0.372 1

W * 7 % = 743 RIERIR 0. 05 F1 0. 01 K F AL,

»
s

Note:“ *

* % ”Significant correlation at 0. 05 level or 0. 01 level.
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Table 10 Principal component analysis of the traits of different quinoa varieties(lines)
W H F 4> Principal component
Ttem 1 2 3 4 5

HEH B CP 0. 87 —0.161 0.216 0.212 0.093
HLAE W7 CF —0. 46 0. 339 0.667 0.117 0. 064
it % f2 Lysine —0.232 0.071 0.627 0.38 0.146
WEH Starch 0.632 0.661 —0.119 —0.085 0.152
WP 0.321 —0.232 —0.296 —0. 489 0.615
2% /8] % Stem lodging rate 0.303 0. 609 —0.313 0. 484 0.3
A3 Root lodging rate 0.273 0.622 —0.487 0.311 —0.14
A BRORL T B Grain weight per plant 0.787 0.073 0.524 —0. 141 0.065
R 42 Grain diameter 0. 836 —0.311 —0.1 0. 259 0. 257
T-BL % 4 Thousand grain weight 0.738 0. 54 0.084 —0.2 —0.181
A7 1 AR B Grain yield 0. 787 0.073 0.524 —0. 141 0. 065
Fk# Height 0. 874 0.166 —0.058 —0.136 —0.321
FEE i Crown 0.506 —0.468 —0.069 —0.216 —0.376
FFEK Ear length 0.504 —0.527 —0.057 0. 450 —0.313
A B Effective number of branches 0. 349 —0. 809 —0.077 0.26 0.235
BV AF(H Total eigenvalue 5.568 2.97 1. 905 1.262 1.051
Fimk# /% Contribution rate 37. 119 19. 801 12. 699 8. 415 7.007
215tk %/ % Cumulative contribution rate 37.119 56.919 69.618 78.033 85. 04

F11 FAREEZERM(R)EKRERSIBIEREHF
Table 11 Principal component analysis scores of 11 quinoa variety
R ERIAT LAy H
Variety(lines) F F, Fs F F- F

BEZE 15 Longli No. 1 0.52 —2.16 —2.89 1.18 —0.97 —0.03 6
BE#E 3 5 Longli No. 3 —3.47 —2.18 —0.13 —0. 84 —0.95 —1.18 10
%% 4 % Longli No. 4 3.88 —2.8 —0.57 —1.01 1. 34 2.19 1
Q1 1. 06 0.72 1.01 1.62 0.05 0.93 3
Q2 1.98 0.68 1.8 —0.7 —1.27 1.28 2
Q3 0.8 2.5 1.68 0.76 0.46 0.29 i
Q4 0.22 1.29 0.75 0.9 —0.62 0.02 5
Q5 —1.65 0.53 0.16 —1.53 1.15 —1.02 8
Q6 —0.84 1. 59 —0.28 —1.26 —1.09 —1.13 9
LY-1 —4.07 —0.71 0.08 1.02 1. 37 —1.31 11
LY-3 1.57 0.52 —1.62 —0.14 0.52 —0.03 7

3 ik
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Fig. 1 Clustering analysis of 11 quinoa varieties(lines)
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Adaptation Evaluation of Multiple Cropping of 12 Quinoa
Varieties on Loess Dryland in Eastern Gansu

WEI Yuming, YANG Farong.LLIU Wenyu, HUANG Jie,JIN Qian and WANG Chang

(Animal Husbandry Pasture and Green Agriculture Institute of Gansu Academy of Agricultural Sciences,Lanzhou 730070,China)

Abstract This study focused on the ecological adaptation of different quinoa varieties in dry farming
areas of East Gansu province. Twelve quinoa varieties(lines) were used as experimental materials,
plant traits involved in phenology. agronomy , economy, and quality indices were measured, three
methods, including correlation analysis, principal component analysis and clustering analysis, were
used to evaluate the adaptability of these quinoa varieties. The results revealed that 11 of the 12 tested
quinoa varieties(lines) completed the life circle under multiple cropping,except for the LY-2. Correla-
tion analysis of 19 plant traits showed that grain yield per unit area was positively correlated with
grain weight per plant and thousand-seed weight(P<C0. 01),but it was negatively correlated with root
pour rate and stem pour rate(P <C0. 01). A significantly positive correlation was observed between
plant height and thousand-seed weight (P <C0. 01) , the contents of crude protein in seed and starch
were significantly positively correlated with seed diameter and thousand-seed weight (P <Z0. 01), re-
spectively. Principle component analysis and clustering analysis were further used to analyze the 15
plant traits of quinoa varieties(lines) and first five principal components could explain 85. 04 % of vari-
ance. According to the comprehensive scores, ‘Longli No. 4’ and ‘Q2’ were identified and it got the
highest scores. The quinoa varieties were clustered into three groups,of which the third group had the
highest yield and the second group showed dwarfness and early maturity. The results suggest that
great differences in traits and genetic distance were among these eleven varieties(lines) ,it should be
comprehensively considered for future production and breeding objectives.
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