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WE . AT IS ﬁﬁ@lﬁf@liﬁ*ﬁﬂﬁ%i Chenopodium quinoa fSifh ( &) , XU ‘BEFE 15" ‘BRE3 5
‘WAL B 2Y CHHA4Y A, 725, 655 8 MEEEMM (R) BUREMIR. PrEIkERAA
FEHEARSFIRPRIE T 5%, SRAMHSRIENT . T AT RIER R L@ R E TR 5 T . Z55RKIH, 8 MEE
FahP (R) BHEFENT VU BRI I RN, AR B ITE 106 ~ 125 d Zfal; X 15 MERBITHRE AT R, B
PR EHRMER . R BARO R R EFIEMRE (P<0.05) , SEURREHRBE AR (P<0.01) ; W15
AMEAR F2 5 AT ER I 3 A F I R TIERERIL 86.62%; MR F A LEE AN, ARENLGEER RN, G5
PR, CREEE LS Rz, A, CHE 1S BARKEIFEFI MG, WITESPRHE A SIS AR
WOWTPE R HE s e BIER Y 5 B, K 8 MRS R 4 ANJSHE, HoPSEIVIEE AR, bk, Dl
AR FEEEREALE, BUZEEY BERE 357 |, MM/, (RAFERE, PPEWIRE. DRI R v rX.
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Adapatation Evaluation of Different Cultivars of Chenopodium quinoa in Southwest Zhejiang

WU Ying-gi*, YAO Li-wu', WU Li-fang?, WU Wei-wei*, YE Zeng-xin', CHEN Wu-wei*
( 1. Qingyuan Natural Resources and Planning Bureau of Zhejiang, Qingyuan 323800, China; 2. Qingyuan Mumu Family Farm of Zhejiang,
Qingyuan 323800, China )

Abstract: In April 2020, interplanting of 8 cultivars of Chenopodium quinoa was implemented in young Camellia olefera stand in Qingyuan county,
Zhejiang province. Observation and determination was carried out on their agronomic traits, lodging resistance and production traits. The results
showed that 8 cultivars could grow normally in Qingyuan, with growth period of 106-125 days. Correlation analysis on 15 traits showed that seed
yield had significantly positive relation with single plant yield, height and the height of the first effective branch (P<0.05), but extremely significant
negative relation with lodging rate (P<0.01). The cumulative contribution rate of 3 principal components from 15 characters by principal component
analysis was 86.62%. Comprehensive evaluation of principal components demonstrated ‘Hongli’ had the highest score and the best adaptability and
followed by “Jili No. 1°. 8 cultivars could be divided into 4 groups at genetic distance of 5.
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i, L E S P AR TR A . IS TR, B SRR N S S A
BEHEE SRR, BERENMER, BAMWIE, W5, W0 mELmEEReE, FRTEmAR, T m 2]k
R 4 000 m A X I T RpRETE, (HE N REEF RIS, P EER SRR ED . R SR P
g, MESNS | SEEREZ MM (R) ZEE TR, k. TRMXER:, FEEPELG., Hil,
AR, B, WAL, MG RIS GER SR (R ) B2,

HAT, #vurgtuX BT s IR CH i BER2 15 1A mfh, SfhEcE/ b R —, HP Be#E 1
5 OBRTR . PR R UREE BRI R, R VG R X R R RS R AN, AR
PISRPERENR, B8 SBURE, H4 TR AR R e . M, SIRER (35 E st
KRR, THREELN (R) HEMZESIEMDIR, MkhEa a2t (R) , et
AL e BA EEE S APTEE R AEIN 530 8 ANifh (R ) BEENET . RKZMR. PrEiRrek
FOAFA IR AT SR G VEAY, B S S HT VY X B BE S il (R ), S BEA R SRR

1 M5

1.1 XIG R

IRIHA, FWHT A PR ICEITAR £ EhirtisE R E R “/NET” 2% Camellia oleifera 2k, HIFARKR
7 119°26'20.2" E, 27°3272.5 N' , PRSI K 14.4°C, i H (7 H) ¥k 23.4C, &4H (1 H) ¥k
3 4.6C, FPEIFEKEHR 1 765.3 mm, =10THERURN 4 686.6TC . R A 1 018 m, +-HEAEE, pH
B4 5.52, JKFRVERE B 227 mg-kg™, ARBEEES 711 mg-kg™, SRS 123 mg-kg'. THZEEHLT
2020 4F 3 H R 1 ARAEZERN I b, SRhh KRR 53T Kbk4S A Kbk 27, EiEZh 15 om, Bk
T8 A 25 mx 3.0 m, FEZREE S 1333 k-hm?2,
1.2 R

HERFE SR (R) 84, HRFEEENE 1.

*1 WREESM (R) 5kE

Table 1 Cultivars of Ch. quinoa and origin

i (R) SRR i (R) SRR
‘BeFE 15 Hft OB & R S SRR 725 TEAMBIEGEE R
‘Be#E 357 Hft OB & R S SRR 655 TEAMPLFEB LR
aFE i fOl R E B R AT B 15T MALE R OOl PR
‘HEALT BB PG AL R AR U ‘W25 MALETRR D TR

1.3 Rt

R T2 ghbka) Rl , GAFEESM (R) KB 1A, T8 3K, MR, A HE A
12m’, ¥ 12mx10m (38 x &) Ak, ACFREEE T 30 com, ¥R 15 cm BRI . BAMEREAHUIE (R4
HAVIEHEWRA A, N+P,0s+K,0 & i=5%, HHLTE R =45%) 50 kg, WHF. HHEGRHE. RABHEH.
2020 4E 4 H 10 H, #&Mp. £2EMSM (R) BEREAEKE 12 ~ 15 cm B TR, FEREITHE 4 50 cm x 50
cm, MEUCHEN 10k, SRR 60 Mk, BRLE KEBRE . Kt 5 H 27 H, WitE AL (3% =45%,
N-P,05-K,0: 15-15-15) 0.5 kg-ZbF™,
1.4 MERBSHE®
141 AFHUELILF MEFEEIFAEUNEE . ICREFZMF (R) M. BRI, 1. @,
142 REMWRWM  FLHRIH, WNEZEEGF (R BEOH 6, T, RPLERSAR 10 vkt T
W EFTE, ralENRE . 22 B2 AR, B AR MR, FERAS. bR
AR AR S i SR A TR 25 RTINS b T AR bk
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IR HROTREE: RS SERI B AR A MR RGN S Y R
143 HElREEE  TREd, Sata NP ERRE R, MIERERMRRIZEEIRE. REREERA
HARAL IR R — R BURE R, ZEEVRPRIS AR AEETRLL E AT AL, ARAESE B T SR A B A Ak A2
RE FURER (%) = BURMRBUAEBRIRAREL x fRAF3R x 100,

144 AFHREE TR, EESCHEBROAARE, TTERERORER, R SIEIRERELE R
5 bk, WORL, BOWEFRE, RSB R, SRR kg-hm? AR, PR =BT RIRAL < AR (AR

o B x (1-BIRE ) ¢ BESLIEFER R (R
x kR (1- IR 5 BEBLEFEGA-SIR () I

ﬂ’% 1000 *ﬁﬂ]¥ﬁ(% s EE 3 ‘(j_'\o Table 2 Quality character valuation of Ch. quinoa
15 HEFREL @ﬁﬁ o ‘ﬁmﬁ
- SR S H- N He AL fe B NHE DB, Sk=1, Z02%=2, kZ1=3, 1=4
ﬁfﬁ]ﬂiﬁﬁ DM i, e, BRI SRR T L b A
AN, W3k 2, UI=7, JRE=8, 49, LIK=10, =L, (6712
16 IR TR Hir=1, THE=2
R, Hi=l, #=2, #=3, #5=4, 21=5, #=6

% H Microsoft Excel 2010 #H474di##,, FIH SPSS
19.0 XFrIEARSE T, AEEF (R ) BE—8RETRE FETTZ50, B Duncan’s kignikiff 1225 B3
PEEEE, TR MHRRTEFRIEA TR AT . R A RS, Hp RITTER A mBEE:, KuEE
Frife A P R

2 HX5pH

21 AEZEZREM (R) £EFHER

B 3 0L, 8 NFEEMFN (R) EHNTHRICY I IER HE, H ‘#1595 ‘HWFE 25 HERER,
725 65 SAEE A, WHESF (R) 5 10~19d, 4FEFHEK, e (R) K8~19d, ‘B
195 CBFE3IT CHHEAT AEHEH, h116~117d,

®3 TEEZRRM (R) £EHLER
Table 3  Growth period of different cultivars

aff (R)  HEFERICH.H) - e H) BRI H) AERI(H. H) GBI H) AE I

‘BeFE 15 4.10 417 5.13 6.28 8.11 117
‘BeF 35 4.10 417 5.13 6.28 8.11 117
a3 410 417 5.13 6.26 8.19 125
HH A 4.10 417 5.13 6.28 8.11 117
75 4.10 417 5.13 6.28 7.31 106
655 4.10 417 5.13 6.28 7.31 106
WH 1 4.10 418 5.13 6.24 8.11 116
W25 4.10 4.18 5.13 6.24 8.11 116

22 AREZZM (R) RZMIKELE

8AMEEE AP (R ) BIRZEMIRINGE 40 & 40T, 8 MEEENR (R) M BIERBXFELEES
(P<0.05) . Hrp, a2iiitkine, ik 181.00 cm, BEETHEMM (R) (P<0.05) ; HhE W@k
A HE LS > BEE 1S ~655> ‘HHEAT ~ ‘HWH 25 > BFE3I T =725, AFEMNZE
HiEERTHeSM (R) (P<0.05) , M/ 725, BEATFHESM (R) (P<0.05) , HEM
(R) ZM¥ERARE ., ARENE AR, B2EH THEMS (R) (P<005), ‘H# 15’
kK, BEET 125 (P<0.05) , HENM (R) ZRHYERAEE, DRENMEERD, BEOTHE M
(&) (P<0.05) ; 65 FHINMHEIRS, ik 16.67 &%, BELTHEMMN (R) (P<0.05) . 65 FHIARIHL
¥omt, BELZTHEMM (R) (P<0.05) ; AZNAERSEERD, (053 4%, BELTHEMM (R)
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(P<0.05) . 8/Nmfh ( R) BURBRMRAZN, AR R.HEGEERae, HERM (R) BorEE
Lok EVUREE CBEEE 150 | AR, HOSL6, ERRESOEETERE, HeEmfh (R) ’E
BEERS: Kifarh, WM, 725 65 FREMA, HEmfh (R) WEEaf.

®4 TREERRM (R) HREMWKEEER

Table 4 Agronomic characters of different cultivars

HER Prigsfem ZHimm  BEREEem EEUA BROEEUA ﬁ;é P ERERES AIG
‘Az 97.13+11.33bc 13.13+2.03b 13.07+3.47bc 12.13+2.90b  9.87+2.88bc %t Zr.o¥  HM o H
‘Bp#E g3 66.75£16.97d  13.674.31b 11.25+2.45hc 8.67+3.03c  7.67+3.00c 7 £ HOL H
A% 181.00+25.94a  16.67+3.06a 40.93+20.61a 2.60+2.59d  0.53+1.36d o o THE W
‘R 48 B5.8713.67c  13.73x1.98b 10.33+3.62bc 10.73+2.53bc  9.33+2.50c 23 ﬁ HAL H
728 65.33+8.23d 9.76+1.73c 5.56+1.36¢ 11.00+3.00bc  10.00%2.93bc £ H A &
65 - 95.87+13.42bc  12.02+1.87b 8.90+3.52bc 16.67+4.14a  15.00+3.51a 2 ﬁ HAL 2]
#7180 10250£13.31b  13.52.67b 15.83+7.63b 11.83+1.17b  9.50+1.87c 7 £ HOL H
FE o 8450£7.12c  14.17+2.48b 10.67+2.88bc 13.1743.66b 12.17+4.54b 23 # HIT H

TE: WAIARR/NG FEORE 0.05 K P FZEFRE, Tl

23 FERERM (R) HIkEE 00 . .
8 MMM (R ) MEIREES:, WA 1. 800 |
HiE 1 alEH, 8 MmN (R ) BIEIRE 700 | a | a
RS R (P<005) . “HH 49 | 654 500 | l 1
B 35 mEIRR RS, B S T HE MM R) £ 500 ¢ b
Hy (P<0.05) , ABEMEURERATE, BFETIR 3 £ %00 - b
15 SMUHESFN (R) (P<0.05) , HEM =0T be
(R MERARRE. CHAMIEIRIG, b i
N 100
FEURPERE S . e IRl
2.4 ;Fm%innﬂ' (%) iﬁ’t&f‘ﬁtbiﬁ & 9 F R & &
REREE SR (R) WAPERILE 5. i &FF F &
5T, 8 MEEERMAN (R ) HE R S (R)
e [=A . 3, j:'_‘, =
EREEST (P<005) . ‘PR 1757 . A3k, AR NG IR 005 AP FERILH.
= ==73 =y (S | A A=y = = 1
NE4S HBLT HB25° GHIR) B1 REEELH (F) BIRE LS

FEARE PR AR B S T HEMFR( R )(P<0.05);
725 65 9k, BEE T BEE 35 °(P<0.05 );

Figure 1 Lodging rate of different cultivars

HEeSth (R) ZHERARE. BB laf, ‘®H#19 &, 29k 108.33, 109.67 g-#k™*, &
FETHESM (K) (P<005); ‘HH45 ‘HE25 Kz, BEaT BE LS ‘BFE3IS |

725 (P<0.05) .
£5 FREZEESM (R) EFMHRLE

Table 5 Economic characters of different cultivars

ARE PRAFEI% bk ilg THIFTR/g Pkl (kg-hm™?)
‘BeFe 15 98.33+1.65a 61.33+10.31c 2.55+0.24b 1723.00+122.22bc
‘BeFe 357 13.33+3.35¢ 65.33+12.27¢ 2.11+0.14c 171.17+89.54e
a3 99.43+0.91a 108.33+8.77a 0.79+0.02d 4100.40+367.26a
‘HEEAT 96.63+1.96a 91.00+8.54b 2.64+0.12ab 1130.00+661.65cd
2% 73.93+8.11b 60.87+10.51c 2.63+0.09b 1 284.50+66.19cd
655 78.33+12.58b 77.67+3.06bc 2.58+0.13b 915.53+107.29d
‘WA 92.03+3.48a 109.67+6.51a 2.73%0.21ab 3568.47+648.02a

‘WH2 92.73%0.42a 89.27+11.54b 2.93+0.21a 2 258.40+91.72b
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afl (R ) MTFRRREZERER, BRI HWHE 25 |, HTRRERN 293 g; S/MOhaE, HT
B 079 g, BENTHEMSM (R) B (P<0.05) . FPREULEE, ‘HE 15 HE, 25k 41004,
3 568.47 kg-hm?, BEETFHESF (R) M (P<0.05) ; FEEHRACE BEF 35 | Uk 171.17 kg-hm?,
EERTHESM (R) M (P<0.05) ; FENESEURHEIT AR~ ‘HHE 15 > ‘HEE25° > W15 >

CEFL4E =T29>655> ‘BEFEE3E

25 HEXMSH

H 3 6 W, BEEN) 14 MERGEAERFERRERM N, 78 91 MR R0k, HMBLT 12 MEREME (P<
0.01), 9 MR (P <0.05) . P& SH MR R EHT AEURE (r=-0.83) >Hp/=& (r=0.80) >
PR (r=0.78) >5E—AR N (r=0.76) >AhELOH B (r=0.66) >(#fFFE (r=0.64) > (r=057) >
B (r=056) SHEYME (r=-054) >HH% (r=-047) =B (r=047) >THFE (r=-044) >
bifa (r =-020) , Hp 588 e . B AU RERREIEHR (P<0.05) , 5EUREEREE T
FHIE (P<0.01) 5 itk 55— AU 2R EHE (P<0.01) .

*6 TRZEEZRM (R) ZEMEREXRMED R
Table 6 Correlation analysis of comprehensive traits of different cultivars

Bk TR Wit PR M S o ARy o M

L2 AR BURE SRR PO IR % W Bia &
AR 1
R -041 1
A7 018  -035 1
bk E 054  -039 049 1
FhisE -0.63 0.41 003 -033 1
R, - 0.74* 011 -003 -030 -0.03 1
Fri 056  -083* 064 080* -044 -020 1
7 3= 065 -056 049 066 -082* -005 079*% 1
Exiil 0.93* -031 021 067 -064 -061 057 075 1
S—AR
TR 077 -061 030 063 -090* -017 076* 096 081* 1

=)

Baxsze -0.76* 049 005 -034 087 025 -047 -064 -063 -081* 1
RO -079~ 055  -003 -039 088 027 -054 -071* -063  -086** 099~ 1
LEoHSite, 064 -054 026 052 -094** 004 066 093** 069 0.96** -0.82* -0.85** 1
i, 060 -052 039 006 -064 -017 047 071 050 069 -053 -060 066 1

HE: *FRORTE 0.05 K FREHR, *FIRTE 0.01 K FARBER .

2.6 ERMEZEESH
Xt 8 NEEESFD ( R ) B9 15 AKZHAR . FEEMER . PTEURERIEPR AT 0T, HAFE(E & oimkR
mE7.

F7 TREZEEZRW (RFR) BREXS SR
Table 6 Principal component analysis on different traits of different cultivars

Ptk Ly Ptk Ly
1 2 3 1 2 3
EFM 0.83 0.02 -0.54 SRR -0.84 0.40 0.13
BRER -0.65 -0.26 -0.24 HRBEL -0.89 0.33 0.11
{RIFER 0.34 0.76 0.31 DB, 0.94 -0.18 0.24
L:<R Sy 0.63 0.56 -0.11 Rl 0.71 -0.08 0.13
TRiE -0.87 0.46 -0.13 FHIRZS 0.94 -0.18 0.24
FEE 0.79 0.54 0.17 Hifa, -0.27 -0.25 0.91
73+ 0.93 0.12 0.23 SUFIEH 9.37 1.88 1.74
Nt 0.82 0.10 -0.45 IR 1% 62.45 12.54 11.63
B—HYIBE 0.99 -0.05 0.08 RIT TR % 62.45 74.99 86.62
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HIE 7 AT, PR B 3 AN R R i TTERE ) 86.616%. HiHr, 55 1 s MAERIEE R 9.37, Hrp#
fif i ECAIEM R AT b, P | v

SR SRR O, RS SRR %8 TEFEERM@RIMRERS S
&, BHE Jﬂiﬁﬁf’ﬁk’ﬂz%ﬂj 62.45%: % 2 ¥ A Table 8 Principal component score of different traits of different cultivars
P N N N N v e b o .
FHENDD 188, BEGERERMC, RIRATR  amn — 20— AT
Z=F A oo 4 4 o) 3 1 2 3 =3
N 12.50%, 53 RS RFHERDY 174, RS o 00 om0z 005 3
PR, FRTERE N 11.63%. ‘B 3 -106  -247  -177 -118 6
ARAEFAE o) B (R AN 2 brvfe (AR 15 B bRt AR ak r12 -061 078 446 1
O - gy _ Lo v HHAY -0.78 036  -117 -058 5
BIMEAMA (R) FROME X ~ X, AKX Y= 2 o3 087 101 -136 7
62.445% x X,+12.542% x X,+11.629% x X3 HES M 65 - —260 ~0.01 159 —1.44 8
i (FR) BIZEEIES, SERINE 8 Bk, HA 1S 0.49 197 -038 051 2
I 8 WYL, LIRRLR AR, T 4.46, HEoy cop@ 0 W O COM 0B 4

RN RAEAE YA RGN, 2= 15 WG/ RS, 5 051>0, RBIRY, HEMM ()
LR <0, ERPEMHREZE.

27 RBRESR
8 ANEER SN (R ) BATIRR, 4RI 2. 0 5 10 15 20 25
il 2 PRI, AR 5 I, 8 AN EEE N " ¥
(R A5 R AANZERE, 55 | REFRE 725 65 R
T, BERGER, PRFE, R A6 5 12T ‘ﬁ'ﬁ“%ﬂ B
G CHRE AT EE2T CHFE1Y K HF2Y -
#18, BRRSE, kBRI 116 - 117 ‘MI%J I
d, FF. FRFEK; BNEEER R3S, —
JE P EEAF S, ARRORAERAN, PERIERERE; 6 — m
VR, IR &, FERBUER R R, =
SIAUD, PR, PUBMRVERF , TR BRI e - B
B2 8AFAMLA () RESH
3 %1’%5 Vfl’ﬁ Figure 2 Cluster analysis on 8 cultivars
31 it

TEWTPE R HIX ROCELB 1R 8 NEEZENRP (R ) BuTIEF i@k, (HABIMGEAENEES, aFENEEY
K, 1K125d, 725, 65 SHVAEBEMRE, 4 106d, LFENREMIREHEN (R) HERK, FTELRMN
otk ZEMEFATHEMNM (R) (P<005) , 4HE. A EEEENFHESM (R) , AN
BOH B ARG, R TR, SHEMAGFEAENEEN. ‘H#45 655, ‘B35 M
KRB, BEETHEESM (R) (P <0.05) , MARENEURERRAR, PrERIERSRIE. B4 R,

‘BEFE 3 MREMRIRTERERAR, (U0 13.3%., HtkrmEllagE . ‘HEE15 &E, BERTHEWM (R)
(P<0.05) , ‘H# 25 WTRFERK, %2939, LAFNHR/AD, HTRFEMCH 0.79 g. #=EMNERNK
Hiphadi~ ‘F 1S > ‘W25 > FELS > HHALG =725 >65%5 > ‘BPHE3IG .

RIS IREN, BFEF R ST R, . 2R EME, 5TRFRE. fURREMAHE, mT
B R GEURRZIEAE, KRR ERARE =, MR R, R, FRFEARISF (R) .
RIOITEBUEIEE A 5 BPK 8 NEEEF (R) 400 4 ANZSBE, 55 1 Z5BR%E 72 5. 65 %, JREAWLAR,
I, Rfeohta e, S5 RS HH 49 ‘HE 29 CBEF19 CEE1S |, EhREH, %
FEHEB WA 116 ~ 117 d, WFF. TRIFTEK; FIEA B35 |, BHhHEIFSFr, BEEREGERN,
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FPREPERER; HIVEEEAAEE, BIGEGR, FERIMMRE R, o8, R, PR, TRIRE
HIFEPE

TS TR IL, B 3 A ER I TIRES 86.62%, T LIHHSRFE IR SFMRANEE., 2B 7323004
BREEDR . DUBARTER . AP PR WAOERIE, bk 3 AN E MR E R S B R R S A E BN & . &
BIHNEEREN, AN R, N 446 5, GAETHNRME; ‘HWFE 15 kX, KF0514, {UKTL
#, BAARKMIFRRFME ., afE, ‘M 195 2 MR (R) AI7ESPHIX E A ZSERE AR e
FAHLDKHE R, T 2 ORI R IE S R
3.2 itig

Wivh R IX B K B R AR TE 2—7 H, EiEHEEE 7—8 H. AT #5E 8 MR FEMA (R) ERIE
AR THE R, SRR TS, SR T BRI 4 A6 (FHREReeE)) #&it. W
Z, 8 MRl (R) BOlIER SR, HRESM (R) EFITCRRIRIRE | SE &AL HEEAR, TEES
FHAE . AEFAPERE RS BT 25 o™, Bl BeEE 15 LR (R ) B MR 40 46.40% ~ 56.56%,
B LR 8.50% ~ 16.43%, MU/ 47.26% ~ 55.07%., HT A B AR A) SR CBERE 3 S 3EEE
195 HE 25 S RARLEEHRI ML SRR, TRTR SRURER RIEME . HREDE
UMLK B R RS R, EFERRLE A (R ), SPEINERXES, e g, X 5ENS L eH
PR R AR AROMER TR, SEARSNMIGR -, MR R EERR T RN
KRN, RS EREN RN B S PR S AR, eAh, PERSAEM . SSH. oM i, B
ORIFAHR, X 5 FH S R A —2M, LB g5 055, ARSI R IER A 56 A H ] e BEAR %L |
PHEREAR B B 52 R

MAFEHR R, A= Bhmm, PUEMRMEREE, EAWVEmt PR, (EFPRLf N, S s,
AR TSR (R) |, TR BURE e SRS AR EI LM, BA, RIEADIFNEE, 2
HNAIHEER LT WE MG, e, RESNE, WS 25 ~ 30 d, RIEAEMREGL R,
R 1S FREIRZ, FPRIECKR, RSHIERENE, (HEGUIPTEIR IS TR, v 7—8 AR, (A
BRI RN ZS, HEOE Y, AR, a2 ARk dl, H=FE 15 BRERHE R,
LB B P N A SR R
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