#5514 5104 Fi e A | N S 51(10): 20~27

2020410 A Journal of Northeast Agricultural University October 2020

EBBREEABREHRITN R~ BIEL I

F MV, RWWYY, KRN, WESHEY, RTTY KREECT
1. PENFREILSEEIMARA, BT 810008; 2. FERFRAFEGRFZER, J£E=  100049;
J.hERFERSEEMENSHUESSINE, BT 810008; 4. SEHEMH FEMESSWNE, BT  810008)

MW OE: AMRREEREBRE FEXA, A BHGEEARTRAREHA, 80~ T 2 2REMRK
XM, TROFRESH ., EREAV, RENAFTRERFE 44, RLEEHRTEEREBRMIEER
RA: B, ERAE. KRG, TSR, AARE. BE. TEIZ, FARE. BE . &, TRATER
JE. HEBKR, AFHRRE; TRISN WO LRSS BRI TRFEKX65.195%, F— R EB5kAEAH X,
F_ERSEFETER, CFAX, FEIRSL5ERFERAAEL, FOUIRSEREFEAX, FALIRS
SHEREARX, FRNER>EHEEFRL; RESWAELANES A 1260, THAOCKER, X PFHIL X
EAVEAFE LRI, HI, IV, V., VIETIREF A B ARiLEe,

KEEW: Bk, REBK, MX9H; ZRSOH; RESH

RESHES: 0949.745.2 MHERARERG: A XEHS: 1005-9369(2020)10-0020-08

18, KREE, KL IE, F . FESREZRRREEKITN R =M XS] FRiLRIUXFF4R, 2020, 51(10): 20-27. DOI:
10.19720/j.cnki.issn.1005-9369.2020.10.03.

Li Xiang, Zhu Lili, Zhang Yemeng, et al. Evaluation of agronomic characters and yield correlation analysis of quinoa resourc-
es in Qinghai Plateau[J]. Journal of Northeast Agricultural University, 2020, 51(10): 20-27. (in Chinese with English abstract)
DOI: 10.19720/j.cnki.issn.1005-9369.2020.10.03.

Evaluation of agronomic characters and yield correlation analysis of
quinoa resources in Qinghai Plateau/Li Xiang" ? zHU Lili* ?, ZHANG Yemeng" ?,
QUAN Youjuan" ?, DAI Qiangian” ?, CHEN Zhiguo” * *(1. Northwest Institute of Plateau Biology,
Chinese Academy of Sciences, Xining 810008, China; 2. School of Life Sciences, University of
Chinese Academy of Sciences, Beijing 100049, China; 3. Key Laboratory of Adaptation and
Evolution of Plateau Blota, Chinese Academy of Sciences, Xining 810008, China; 4. Qinghai
Provincial Key Laboratory of Crop Molecular Breeding, Xining 810008, China)

Abstract: In order to study the relationship between yields and agronomic characters of quinoa, a
total of 143 quinoa germplasm resources were used as materials to carry out correlation analysis,
principal component analysis and cluster analysis on the main agronomic characters affecting yields.
The results showed that there were abundant germplasm resources in this quinoa; the correlation
degree between yields per plant and agronomic characters of quinoa was crown width, main panicle
diameter, plant height, main inflorescence length, effective panicle number, seed diameter, 1000-grain
weight, seed coat color, seed color, rod color, main panicle compactness, seed shape, growth period
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and spike color. The cumulative contribution of the top six principal factors reached 65.195% in the

principal component analysis. The first principal component was mainly related to the plant type, the

second principal compoment was related to the seed grade and color, the third principal component

was related to the main inflorescence type, the fourth principal component was related to the yield, the

fifth principal component was related to the color of the plant, and the sixth principal component was

related to the color of the seed. It could be divided into six categories according to cluster analysis

when the distance among clusters was 12, among which categories | and Ill were suitable for quinoa

resource application, and categories I, IV, V and VI could be screened according to breeding goals.

Key words: quinoa; agronomic character; correlation analysis; principal component analysis; cluster

analysis
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Table 1 Standards for recording agronomic traits of quinoa

PR e AR
Traits Record standard
- FH B Growth period AR T 2 T o KA (d)

F=1. =2, B=3, #=4, HIK=5. =6, W=7, Wki=8. &Eki=9.
Her=10, £#=11. KF1=12, #=13. fFz=14
WLk=1, H4r=2, =3, Wk=4. fL=5. HLk=6. R =7. RE=8.

Fil fz B {4, Seed coat color

B Spike color #=0. =10, W=11. %¥=12

65 Rod color HLrhg=1, W=D, BLI=3, Wisk=4. Lfk=5. Wbk=6, (=T,
HLL=8, LI%k#=9, HLI=10, $LLI=11, L=12, ¥=13, £=14

RS Effective panicle number FHEFR(A)

TS Main panicle compactness Hal=1, fatl=2. k=3

R Plant height IS i T A R A e A BE S (em)

TS (4578 ) Crown width(East, West) HEA TRV 10 55 (em)

TR (FgdE) Crown width(South, North) 2R TR AL 19 e (em)

F K Main inflorescence length LI A 7R 2 U T S (em)

FFEH42 Main panicle diameter JREIY) AL P B H AR (em)

APk 1 Yield per plant IR SRR AR KT S 6, B0 ¢

FhiEE 1000-grain weight 1000 RLELEFPF X T HE i (g)

i, Seed color WGer=1. =2, WH=3. Whi=4. 1=5. B=6. f=7. &=8

$if% Seed diameter W5 28 22 A A AR B IR R v A AT 444 (mm)

FPRITEAR Seed shape BRI =1, WV =2, WML =3

R2 13HBREMRFRERZ R~ ERH RS

Table 2 Descriptive analysis of agronomic traits and yield of 143 quinoa germplasm resources

X SN [ M i A R (%
etk T -J 18 ﬁj({ﬂ FHE ff/T fE2E y:#gﬁl( %) T it e
. Minimum Maximum Average Standard Coefficient of .
Traits .. . Skewness Kurtosis
value value value deviation variation
£ F W] Growth period 181.00 222.00 186.67 12.09 6.48 2.50 4.57
-
ﬁxﬁﬁuﬁl . 1.00 30.33 8.70 6.38 73.40 1.07 0.80
Effective panicle number
FR 5 Plant height 163.67 300.00 216.20 30.77 14.23 0.33 -0.60
Sk i (AR 7))
. . . . 43. 1. 1.
Crown width(East, West) 14.33 129.00 45.85 19.76 3.09 06 63
el (R-IE)
Crown width(South, North) 14.33 113.50 38.82 16.73 43.11 1.37 291
}:ZEEJK 54.60 171.00 93.02 18.70 20.11 0.82 1.61
Main inflorescence length
TR
HJL”E{I . 1.00 3.53 2.18 0.50 22.93 0.15 -0.07
Main panicle diameter
FAREF R Yield per plant 5.16 308.59 68.60 47.86 69.76 1.98 6.33
TR 1000-grain weight 1.04 6.74 2.19 0.62 28.20 2.72 19.26
$ifE Seed diameter 1.37 2.16 1.78 0.16 9.11 -0.07 -0.30
22 RZHRBESFEMEXESH e iR, iR () . EEER . K
ZHEREAEY R R BN AR, L & BEFRK. AMEE. R, TRE. R
BRI AR AR g, R M FRERERE . FRIEAR .

AR R G RZMARMA SRR SRR AT, EELES3).
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Table 4 Principal component analysis of agronomic characters in quinoa

PRI HF 1 HF 2 M3 B4 HF 5 HTF 6

Traits Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6
HFE W Growth period 0.085 -0.007 0.117 -0.656 0.020 0.003
Az B Seed coat color -0.007 0.332 -0.365 -0.049 0.204 0.155
Hi Spike color 0.062 -0.015 -0.083 -0.038 0.757 0.070
£ Rod color -0.022 0.042 0.060 0.135 0.416 -0.424
A 3HEL Effective panicle number 0.099 -0.129 0.128 0.450 0.059 0.035
TR RS Main panicle compactness -0.006 0.085 0.573 -0.036 0.006 0.145
R Plant height 0.210 -0.111 0.089 0.004 0.002 0.236
FEWE (Z575 ) Crown width(East—West) 0.229 0.035 -0.156 -0.085 0.008 -0.134
M (F5E) Crown width(South—North) 0.226 0.043 -0.151 -0.101 0.001 -0.145
FAEF K Main inflorescence length 0.236 -0.076 0.079 -0.158 0.130 0.125
F 42 Main panicle diameter 0.181 0.051 0.125 0.127 0.071 0.044
HRE=E Yield per plant 0.130 0.200 -0.115 0.186 -0.200 -0.098
TR T 1000~grain weight 0.002 0.423 0.006 -0.029 0.019 0.048
Hi s Seed color 0.041 -0.077 -0.325 0.070 0.024 0.392
kit2 Seed diameter -0.010 0.479 0.180 -0.047 -0.084 -0.023
FPRIEAR Seed shape 0.002 0.097 0.122 0.011 0.041 0.610
FRHE(E Eigenvalue 3.837 1.670 1.430 1.291 1.130 1.080
ik (%) Contribution rate 23.981 10.410 8.920 8.069 7.063 6.752
R (%) 23.981 34391 43311 51380 58.443 65.195

Cumulative contribution rate
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Fig. 1 Cluster analysis of quinoa agronomic traits
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Table 5 Quantitative trait statistics of quinoa germplasm after clustering
. . ARFEECN) thm EIRCRIY) ERGEIL) EEFK(em) EREER B TRE ORI
e TBUEL AEEMIGD) T .
EyiE G | Growth Effective (em) (cm) (em) Main (cm) (g) () (mm)
erm sSm T
Group pba UT’V | panicle Plant  Crown width ~ Crown width  inflorescence Main panicle Yield per 1000—grain ~ Seed
famber peroc number height (East, West) (South, North) length diameter plant weight  diameter
I 108 187 8 206.74 39.73 33.67 88.06 2.05 49.51 2.11 1.76
I 27 187 11 243.87 58.62 49.10 104.79 2.53 107.94 2.42 1.85
111 1 192 7 287.50 57.00 63.00 171.00 2.65 24.84 1.53 1.63
v 5 182 12 244.47 82.40 70.03 111.27 2.60 187.69 2.51 1.88
\ 1 181 26 242.50 85.00 61.50 89.50 3.20 277.17 3.21 1.95
VI 1 183 10 252.50 129.00 113.50 144.50 3.50 308.59 2.72 1.98
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