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Analysis and comprehensive evaluation of phenotypic variations in seed and
fruit traits of different cultivars of Lycium barbarum
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Abstract: [Objective] The aim of this study is to determine and analyze the traits and study the variation
pattern of seed and fruit traits of different cultivars of Lycium barbarum so as to provide theoretical basis for
cultivating good varieties and utilizing germplasm resources. [Method] 14 L. barbarum cultivars (10 red fruits
and 4 yellow fruits) collected from a germplasm repository were selected as research materials. Their seed and

fruit traits were measured, followed by correlation analysis, coefficient of variation (Cy) analysis, cluster
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analysis, principal component analysis (PCA), and comprehensive evaluation. [Result] (1) Significant positive
correlation between seed and fruit size and length of fruit stalk of L. barbarum (P<<0.05). (2) The Cy of
phenotypic traits among cultivars ranged from 0.17% to 59.08%, with an average Cy, of 19.16%, indicating high
phenotypic diversity. Significant differences were observed both within and between varieties (P<<0.05). Fruit
traits exhibited greater variability (Cy=9.69%) compared to seed traits (Cy=17.17%). (3) ‘Ningnongqi 20’ was
clustered into one class with red fruit L. barbarum under different dimensional clustering, and its variation
pattern of seed and fruit traits was more similar to that of red fruit L. barbarum. ‘Ningnongqi 4° formed an
independent cluster (Group 1) in all analyses, demonstrating unique trait variations. (4) PCA identified 4
principal components with a cumulative contribution rate of 74.478%, capturing most genetic information. Key
traits influencing component loadings included adhesiveness, gumminess, chewiness, fruit length/width, fruit
shape index, seed length/width, and thousand-seed weight. (5) Comprehensive evaluation ranked ‘Ningnongqi 4’
first, followed by ‘Ningqi 3’ ‘Ningnongqi 20°, and ‘Ningqi 9°. [Conclusion] The 14 L. barbarum cultivars
exhibited substantial phenotypic diversity in seed and fruit traits, providing valuable breeding materials.
‘Ningnongqi 4° with the highest comprehensive score, showed superior textural properties, its high hardness
may facilitate mechanical harvesting, while low elasticity necessitates adjusted processing parameters. [Ch, 3
fig. 7 tab. 40 ref.]

Key words: Lycium barbarum; seed and fruit; textural properties; coefficient of variation; cultivar screening

AL M Al Solanaceae MIALJE Lycium Z4F4 RAAEYN, 1245 M1k, MFCEREY)IIE2BRY) 80 47,
REA 7 AP 3 ASFRR, ST EMAC Lycium barbarum K LR Fh s RAMIAC L. barbarum var. auranticarpum
S5, FESME A R PGIE HIIX P, AR T E CONEET PR O, MRS Pl B R X T R
MISCRE, TREF MM RA OS2 E A AL X, A EAARS SRR 95% DL b, FoAC e SRR
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AN TRR PR, RIBHE 5 (R ) S SR S RIRRCRE . AR R TEMRS AN TR
4%57  ‘Ningnongqi 4’ CRIEFEECN 1.18) TEHBER I B AN 3.2%, W EMLTIAIEHE BNt 5t
s AP FVERE Prunus avium SR, GOIBER CRIEFEECH 0.74) 32 013595), SRS A I 7% 1 48 50
TERAK 15%~20%, AT FEARAIUARCA 15 KU 14T SR S o g e 2 DA R ST it v (%) SR B S 8. R e R
AFE S FR K B Pyrus pyrifolia i BiRsPE 22 0K, RRER “Cuiguan’ & H Tz LRI T, 1

Sttt B ‘Nijisseiki” i FEFREE IR, X Ziziphus jujuba F 558 5 5 55 BT A AF 58 HE 3
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PR HR AR S R AR WA W A 5 0 G HEE A, R TT B B R SR AR Al . SRS
R[] SO 00 5 326 1 T VR AR L R AR R 5 OB SRS 7R T BB IRAAC Lycium ruthenicum T8 2578 5 0 A2 25386
N EARL SN GEE T KIATIE Phyllostachys YiFpih AR SRR, HARKGEE S RIMEHEA, AW
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Table 1 Basic information of 14 L. barbarum cultivars

A it o B fnh i, iriviels

N1 FAREN “THR1S L. barbarum ‘Ningqi 1’ N8 FAREN “TAE85’ L. barbarum ‘Ningqi 8’

N2 FAR LA “TAL2T L. barbarum ‘Ningqi 2’ N9 AR “TAL9T L. barbarum ‘Ningqi 1’

N3 FAKu ‘“TAL3S’ L. barbarum ‘Ningqi3’ N10 a1 “FAL105" L. barbarum ‘Ninggi 10

N4 FARES ‘“TH4S’ L. barbarum ‘Ningqi 4’ NQ4 g ‘TS L barbarum  ‘Ningnongqi 4
N5 FAR LA “TALST L. barbarum ‘Ningqi 5 NQ5 A “TRILST L. barbarum ‘Ningnongqi 5’
N6 FAKu ‘“TAL6S” L. barbarum ‘Ningqi 6’ NQI19 A “TRILI9S L barbarum ‘Ningnongqi 19’
N7 FARE) “TALTS L. barbarum ‘Ningqi 7’ NQ20 L CTARIL205 L. barbarum  ‘Ningnongqi 20

1.2 WRFE
12.1 RERAMNZF AT FFEHLRA 30 MBS, B S I0mR fUE B E —3%. A
HLFRF (R EEM 0.001 g) T B BT (g), TiEbn < R OREFESH 0.01 mm) PSR K CREEHAME, mm) AR
Pi CRECRERS, mm)o SARABE R RARALEE 20 5 R AR - RO, SR B8 AR S 630 22 A A i
AR B AW il i B . RUBR B YR R AR . AR R (Cy) H: Cy=(o/w)x100%, Frh
o FPREZE, p R FREEPY, SRA SC-10 2240 RN = RBS BHE A BR A R e Rt . R
BEMLIEEHL 30 A, Ml Hag i (L*) . Z040E (a*). EE(H (b*) ALE @2 (AE*). L*BUA 0~100, {Hil
RFTRFZTE R o NG, EEFRLLAMmN, fERRGENT; i, EERNE G
l, FUEFRIE OB AESYBE2E, RBURSCEOSREONZES . BN RIE 3R, BOFHIE
VE R B 4
122 RERANE BT E 2R 12507 3R B AR IS it B, e P9 A g A
FE LB REPEE L BRME. BERME. MIEME TR, T TAXT Plus A4 {300 i 5 52 5 HA) 4y
P, GIERERE (N). 3 OB HR) . Zh3R M . IE M (N-m) FIIEMEME (0) RINE o AR HIFC BEALE
B30 R REE, e AR R SCE TR 25+1)°C A5 2 he MESBOXEWT . HLZEHh P/5 IR IER
K, MHKHEE R 1.0 mmes™', FEA4RHHR 50%, filk I8 5 g. BARSE R e L EOTHEA XS K [24].
123 A-FAAZT  AFOF S FREHLPGE 30 KA, 0T B0 % 1 image View SR FR &
JE (mm) FIERE (mm)o FhFTFRr S ik BEPLEER 1 000 BT, TR KRR 0.001 g)
Frit, B 3 WHCPIE ., ARl g 30 MR, St AR R R, TR
1.3 HEHH

ByE ab B 5 55343 B 45 B Excel 2021 52, 454 SPSS 27.0 #47 2% H i FH K I (ANOVA),
Pearson FHOCHEZMT . F M0 (PCA). (#iHH R 165 1T R GBI,
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22 AT 14 D Fh T B AR & R BRSO Mfdrd, TR 85 MR K.
PR ES R K, HE TR T8 RS AL E K, MAERRMAL T, TR
2057 AOAHRIRIT AL T A 3 AR IR o 14 SR T B ATRCAR Y SRIE AR AT A BDE SRR, R
ERERKT ISHWAMEIE, NF 1S5 REDE., ‘TR 1% ‘Ti2% ‘T35 “Ti
457 “TRSS ‘TReT THR8ET THRIST CTRIE19%T CTRIL 205 A
B, TR TR0 CTRIE4AST CTRIES ST NEDE . 14 A4 E R T 2 AAS rh EDE
() A B 5 PR, BB IR AL AE B AR AE K IPIROL T B T IRE o ULEEAS [R] St b A AT 1) €2 B
KI: B AL BE(E (L*=43.45~46.70) = T2 RAMHT (L*=34.64~39.97), Hrfr “TRAL 205 EEH
0 (a*=18.4), ‘TRIL195" K2 (a*=7.36).
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Table 2 Fruit phenotypes of 14 cultivars of L. barbarum
R K/mm A5%/mm HORFg  RBEEC RHEmm R /mm L* a* b AE*
NI 18.124£1.89 def  10.14+1.10 g 0.99:0.17g  1.81+028 ¢  19.60+3.11cd  1.81£0.28¢c  38.66+0.92de  28.48+1.65a  23.03x2.08ef  3.93x1.50 gh
N2 22.1241.62b 10224092 ¢ 1.14£0.05ef  2.18+0.22a  24.60+£3.07bc  2.18+022a  36.69+1.33fg  26.55¢1.83b  22.28+3.07fg  4.16+1.85gh
N3 20.12+143¢  1225+0.72a 1.60£0.20ab  1.65+0.12d  26.48+2.52a  1.65+0.12d 3644076 g  22.43:144e  19.54£1.65h 222+127h
N4 17.324141f  10.18+1.05¢g 125¢020de 1.724020cd  20.03£2.43 def 1.7240.20cd 34.64£1.22f  22.85£2.30de 20.13+2.45h 4.35¢2.57 gh

N5 18.78+1.65d  10.84+1.07 cdef 128+021cd 1.74+020cd 19.43£2.38ef  1.74£020cd 39.06+2.37cde 27.90£3.51a  27.39+490d  11.50+6.01d
N6 19.8241.76¢  1127+0.89cd  1.59+020ab 1.77#0.19cd 21.21£322de 1.77#0.19c¢d 38.76x1.12de  22.76x1.08de 20.67+2.09gh  3.19£1.33h
N7 17574163 ef  11.89+1.14ab  138+0.18¢c  1.49+020e  21.20£2.29de  1.49£0.20¢  38.59+0.52de  27.19+1.19ab 22.31+1.31fg 7.03£1.40 ef
N8 245042.00a  1141xl4lbc 17120372  2.17+022a  18.36£2.79fg  2.17#022a  39.97x1.30cd  27.19+1.60 ab 24.58+2.34e 8224253 ¢
N9 22414225b  11.10£0.98 cde  1.68+0.27a  2.03+0.18b  21.36+£3.11d  2.034#0.18b  36.95+0.88 fg  23.85+1.42cd 19.45+1.48h 4.17+0.88 gh
NI0  1546£2.69g  10.72+124 defg 1.00£022g  146£0.29ef 17.1343.13g  1.46£0.29ef 37.93x1.57ef  25.06+2.55¢  21.09+2.88 fgh  5.71+2.24 fg
NQ4  14.10£1.29h  10.45+0.66 fg 1.1240.22de  1.35+0.14f  25.64+3.95ab  1.35+0.14f  43.45+5.77b 1284£3.10g  30.37+6.72¢  40.91£8.20¢
NQ5  10.54£1.241 10.40+0.89fg  0.75+0.13h  1.02+0.16 ¢  18.62£2.11fg  1.02£0.16g  40.3£3.81 ¢ 1142£3.66h  29.25+5.03¢  39.27+6.23 ¢
NQI9 1840+1.81de  10.62+1.35efg  1.35£0.35¢d 1.76£0.31cd 23.52£2.79c¢  1.76+0.31cd 46.06+3.59a 7.36£2.811  32.57£541b  44.26+593b
NQ20 22.11£2.54b  11.12+090cde  1.51£0.25b  2.00£0.25b  2445#6.71bc  2.00£0.25b  46.70+3.20a 1840+3.16f  37.5244.06a  51.3845.27a

B AR AR . ANFUNG TR RN R S 2 5 0 (P<0.05),

22 RESMTEMICRTH RS
FH 22 3 AT L 4% Rl M AT 18] 0 SR IR 7 A 22
S, MR CTRIT 4D B (30.07 N),
fHHBRPE (0.71) & 35 K T 20 21 5 Fh (0.79~0.89)(P< :
0'05)D S . . NQ19 N(?ZO ,
23 FRAGMTEMICHTEREREER R Y F IR IR LR
AT 4TI 14 AN SRR SELMIAC R0 Tolr, 3% 111
SRR T TR T ) B S LR T
ELLRFIR A, T3S T TR EY B
FHAMSM, FRSE TR WHTFR B 14 ST RARR %R
j(o Hﬁ%*ﬁl ;Fa E"]ﬁ%i’?&% E@ﬁ//[\ﬂ:él%*ﬂ ;FB , ,_E: Figure 1  Pictures of fruits of 14 cultivars of L. barbarum
TR IR T A, MELEMR S, TR 1S 5 F29 MR, Mrrns
A4 R FIATARY
24 TEGFTEHITR LR R S
14 A~ SR MR ST 16 T BRI AT HOCHE AT (9 2) R K SR . HUIR B
RIEAER . B BERE . Bk ARASECZ R B AL (P<0.05); FUi SHURTR . RRK . 6
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Table 3 Textural profile analysis of 14 cultivars of L. barbarum

A T EE/N fid Bt JKEE /(N - m) NEL g
NI 28.34+3.36 def 0.83+0.08 ¢ 0.24+0.05 ab 6.64+1.29 b 5.49+1.12 ab
N2 27.41+2.97 ef 0.85+0.07 abc 0.24+0.08 ab 6.68£2.21b 5.71£2.03 a
N3 30.84+2.65 b 0.86+0.06 abc 0.19+0.05 bed 5.95+1.49 bed 5.11x1.32 ab
N4 28.9142.86 bede 0.87+0.06 abc 0.19+0.09 bed 5.41+2.43 bede 4.67+2.08 abc
N5 28.68+5.52 cdef 0.79+0.06 d 0.18+0.07 cd 4.83+1.83 cdefg 3.76+1.34 cde
N6 28.21+2.38 def 0.88+0.04 ab 0.23+0.08 bc 6.39+2.33 be 5.61+2.12 ab
N7 28.57+3.17 cdef 0.84+0.07 be 0.15+0.06 def 4.20+1.57 efg 3.56+1.45 cde
N8 30.51£3.54 be 0.86+0.04 abc 0.11£0.06 f 3.43£1.91 fg 2.94+1.66 de
N9 37.08+3.24 a 0.87+0.03 abc 0.14+0.12 def 4.14+2.17 efg 3.81+2.13 cde
N10 26.54+3.79 f 0.83+0.02 be 0.12+0.07 ef 329+2.03 g 2.74£1.70 e
NQ4 30.07+6.10 bed 0.71£0.20 e 0.28+0.18 a 8.94+7.47 a 5.34+2.89 ab
NQ5 21.27+1.44 ¢ 0.88+0.05 ab 0.22+0.10 be 4.68+2.03 defg 3.96+1.83 cd
NQI19 20.71+1.02 g 0.89+0.04 a 0.28+0.11 a 5.86+2.15 bed 5.19+£1.92 ab
NQ20 30.64+5.89 be 0.89+0.04 a 0.16+0.09 de 5.01+3.08 cdef 4.47+2.80 be
LWL Bl I bR . ARG T RIS R[] SRR 22 57 2 (P<<0.05).

R4 4@ TEMRCRHFRE
Table 4 Seed phenotypes of 14 cultivars of L. barbarum

i A F-K/mm - 38/mm iy TR /g DIz FORR T

N1 1.35+0.24 fg 0.78+0.18 def 0.682+0.002 n 1.81+0.45 cd 9.00+0.45 h
N2 1.36+0.17 fg 0.63+0.21 g 0.850+0.001 1 2.39+0.81 a 12.83+£0.79 g
N3 1.58+0.21 de 0.85+0.22 cde 1.819+£0.004 b 2.00+0.67 abc 33.07£1.51b

N4 1.48+0.22 ef 0.75+0.24 efg 1.012+0.002 h 2.14+0.66 abc 30.13+£2.93d
N5 1.39+0.22 fg 0.65+0.19 g 0.861+0.001 k 2.39+1.18 a 38.34+2.34 a
N6 1.43£0.18 f 0.73+0.19 efg 0.959+0.001 1 2.11+0.75 abc 31.30£2.56 ¢

N7 1.47+0.20 ef 0.73%0.15 efg 0.882+0.001 j 2.20+1.20 ab 32.30+1.53 b
N8 1.64+0.19 cd 0.83+0.19 cde 1.251+0.001 g 2.08+0.48 abc 31.23£2.60 ¢
N9 1.62+0.22 cd 0.95+0.24 ¢ 1.301+0.001 £ 1.81£0.51 bed 26.00+£2.10 f

N10 1.28+0.17 g 0.67+0.14 fg 0.801£0.001 m 2.00+0.56 abc 28.03+2.48 ¢
NQ4 2.41+£0.38 a 1.63+£0.31 a 1.603+0.006 d 1.50+0.19d 8.03+0.98 i
NQ5 1.87+0.47 ab 1.20£0.36 b 1.351+0.001 e 1.58+0.19d 12.70+0.84 g

NQ19 1.92+0.33 b 1.28+0.29 b 1.696+0.001 ¢ 1.55+0.26 d 12.87+0.82 g

NQ20 1.75+0.17 be 0.87+0.17 cd 2.468+0.002 a 2.04+0.42 abc 12.90+0.80 g

YL BRI EbRIfE2E . R RING SRR A ] R 8] 22 5 .3 (P<<0.05)

JEZ [R5 5 2 EAR DG (P<<0.05); HURFTHE SAUBAREL. WANK . MR SRk ROBSRECZ R 2 B A
X (P<0.05); FICIEECGRE | k. B AR B E IEASE (P<0.05); RKSHREEK . B,
FAIRL TR 2 (A R IE ARG (P<<0.05); MEEE SRR U, HRRTE AR B E EADC (P<0.05); B
RYES AL HEE . Fh, Aoz B B IEHE (P<<0.05); BCEMESIHMNE . Fh . fl T
B 2 B) 5 2 IEAH2E (P<<0.05).
25 ARAGRWMTEMRMIERTRRZESHT

MR ST s 14 A & R T B MRS 16 TR 52 3% IR 0 T 348 S R BN 19.16%, A8 SR N
0.17%~59.08%. F:5% 16 TR 478 53 R BN 19.69%, KT FFHIRI 17.17%. F 52 (0 5 78 5708 Ji
H 1.35%~59.08%, 7B FEE . PR F R KRR B R L G EREEE, HEBKT
40%, IR 5 REUR/NER TR, IEACH 0.17%. [F]—HRAEA ] SRk AT 22 18] (4 248 53 2R 5L



55 43 5 2 W EFMRAF AE AR BT R SRR MR A S A S 2R Y 265

WARR, FPEAE < TAAD 4 5 WS ROk w5 e |
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KA FERYE | CHPE . IE . FORAER. I W e e

M PEAR AL RN, BRI 20% ;5 [F)—

RIIRC A4 VIR 28 SRR R A LR R 2500, HA% R
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RIF G FRIAD 2 [ R R R BRI A L+
48 CTRSE TR CTRI0E s

, A *k s [Hk
KIEAR L T 20%, BT 6 il s Fag, R . TS
S e W1000
gﬁ{kﬁ%&?ﬁﬁo CONNET **H** ok sk WSF
FH .** k| ek % **.** AE*

2.6 AESHFEMICEEM
R S eh, maar sy TOOCRRTVARIRS RS

RS, M ARKE P ARG NIRR . smrmeiaz p<0.0s): FFORHAL L S (P<0.01). HA. i
Bt 5 SO ASE 3 AT R G Sh  SEL 7L SR Pk T8 il STL Apilc: Wiooo
BT, IFEETHA PR bR LR 4 PP (1 3). ’A:&;“;%’;é:%%i:*°
T RIALPRIIP IR (7 30) s 7 Fiiezz girel!t;zﬁagsfj{ofé]fm?tz ’:;all:ts :I)f 1? culivar]: of L.
FALAS 5 FRILS B RO KB,

HRS B ENTF AR TR S PR g R (TR, FEA 11 SR T 2
B LT RS RN HTEE R (K 3B) Bk CTRAT 45 TR HL RS S (T 2%
B, FUBEREATT, (DPAMERAR, BV S RE VR T SRR, B NOR AR IR TR T SRR A
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Table 5 Analysis of coefficient of variation of phenotype traits of 14 cultivars of L. barbarum seeds

PPRAL S R K%

rn ; 4
RKORE BRRE SRR RAGH BEREE WM AR REN RN RTR R ig j:ji

BR8N a b ap B

N1 10.40 10.88 17.47 15.33 15.88 17.63 11.85 9.28 19.64 19.48 20.43 17.70 23.32 2459 0.28 238 5.79 9.03 38.17 15.24
N2 7.32 9.04 13.39 997 12.48 1291 10.83 7.69 31.50 33.01 35.52 12.73 33.75 34.04 0.11 3.62 6.89 13.78 44.47 17.53
N3 7.09 5851268 7.11 951 1844 8.61 7.03 2401 2491 25.84 12.96 26.00 33.50 0.19 2.09 6.42 8.44 57.21 15.68
N4 8.15 10.27 1597 11.55 12.13 16.54 9.89 7.22 48.79 4493 44.54 14.68 31.30 30.81 0.19 3.52 10.07 12.17 59.08 20.62
N5 8.77 9.83 16.60 11.20 12.26 13.88 19.26 7.94 41.15 37.80 35.48 15.87 29.55 49.44 0.07 6.07 12.58 17.89 52.26 20.94
N6 890 791 12.53 10.53 15.19 1635 8.45 4.40 34.16 36.48 37.90 12.66 25.34 3530 0.08 2.89 4.75 10.11 41.69 17.14
N7 9.26 9.62 13.10 13.68 10.79 15.49 11.10 8.87 38.06 37.29 40.79 13.40 20.41 54.56 0.06 135 4.38 5.87 1991 17.26
N8 8.15 12.33 21.65 10.26 15.18 16.77 11.61 4.42 54.17 55.73 56.31 11.68 23.02 22.94 0.19 3.25 5.88 9.52 30.78 19.68
N9 10.05 8.81 16.31 9.05 14.54 15.50 8.73 3.63 83.11 52.45 55.80 13.71 2536 28.14 0.05 238 595 7.61 21.10 20.12
N10 17.41 11.56 21.60 19.78 18.28 22.21 1427 2.60 58.28 61.79 62.11 13.33 21.21 28.02 045 4.14 10.18 13.66 39.23 23.16
NQ4 9.12 6.33 19.31 10.18 1540 16.45 20.28 28.09 63.42 83.55 54.20 15.92 18.99 12.70 0.36 13.28 24.14 22.13 20.04 23.89
NQ5 11.76 8.57 18.11 1522 11.32 2142 6.76 5.94 43.96 13.36 46.20 25.04 29.64 11.85 0.08 9.45 32.05 17.20 15.86 18.09
NQI9 9.86 12.72 26.30 17.39 11.87 14.68 4.94 456 37.09 36.62 36.92 17.03 22.34 16.55 0.14 7.79 38.18 16.61 13.40 18.16
NQ20 11.49 8.11 16.74 12.30 27.45 20.45 19.22 4.33 5526 61.58 62.64 9.85 19.19 20.55 0.07 6.85 17.17 10.82 10.26 20.75
BEH  9.84 9.42 17.27 12.40 1445 17.05 11.84 7.57 45.19 4278 43.91 1475 24.96 28.79 0.17 4.93 13.17 12.49 33.10 19.16
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Figure 3 Cluster analysis of 14 cultivars of L. barbarum
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Table 6 Principal component analysis of phenotypic traits of 14 cultivars of L. barbarum

ek B3 F A A FEAE ) i
FHG1 F A2 F 533 F 54 F i1 F 52 F 533 F o4
PSS -0.501 0.742 -0.192 0.340 -0.231 0.414 —0.134 0.311
R —0.158 0.708 0.289 -0.379 -0.073 0.395 0.201 —0.347
R —0.287 0.820 0.167 -0.098 -0.132 0.458 0.116 -0.090
RIGFE%L —0.469 0.411 -0.387 0.603 -0.216 0.229 -0.269 0.552
SIS 0.356 0.414 0.391 -0.059 0.164 0.231 0.272 —0.054
AL 0.349 0.278 0.432 0.413 0.161 0.155 0.301 0.378
fiEs 0.307 0.583 -0.490 0.078 0.142 0.325 —0.341 0.071
S -0.695 -0.040 0.268 -0.291 -0.321 -0.022 0.186 —0.266
RN 0.868 0.130 -0.297 —0.154 0.400 0.073 -0.207 -0.141
i =§id 0.869 0.223 -0.410 -0.091 0.401 0.124 -0.285 -0.083
MELIE: 0.706 0.310 —0.424 -0.219 0.326 0.173 -0.295 -0.200
LSS 0.615 0.252 0.406 -0.012 0.284 0.141 0.283 -0.011
F¥58 0.804 —0.194 0.332 0.249 0.371 -0.108 0.231 0.228
AIBFEEL —0.409 0.505 -0.166 -0.377 —0.189 0.282 -0.116 —0.345
AhF- TR E 0.312 0.459 0.614 0.112 0.144 0.256 0.427 0.102
FHIE(E 4.699 3213 2.066 1.194 4.699 3213 2.066 1.194
DR /% 31.327 21.419 13.770 7.961 31.327 21.419 13.770 7.961
FTTRE /% 31.327 52.746 66.517 74.478 31.327 52.746 66.517 74.478
x®7T WO EATEMRESHE T HESE
Table 7 Comprehensive score ranking table of 14 cultivars of L. barbarum
A TS F G2 F I3 F 4 Loy iz
NQ4 3.318 6.336 —0.824 0.041 8.871 1
N3 2278 7.138 —0.744 0.146 8.817 2
NQ20 1.873 7.101 -0.790 0.266 8.450 3
N9 1.749 7.306 -1.223 0.338 8.168 4
N2 1.962 6.804 -0.908 0.230 8.088 5
N6 1.947 6.568 -0.959 0.145 7.700 6
NQI9 1.939 5.942 -0.380 0.122 7.623 8
N8 1.042 7.032 —0.852 0.393 7.614 7
NI 2.070 6.160 -1.056 0.156 7.331 9
N4 1.931 6.158 —0.934 0.147 7.303 10
N7 1.646 6.280 -0.741 0.110 7.295 11
N5 1.556 6.251 -0.926 0.172 7.053 12
N10 1.420 5.652 -0.615 0.137 6.594 13
NQ5 2.049 4.833 -0.361 —0.048 6.474 14

G, AL P R MRS 20 B A R IR IS BT R BOFE Y. B ML B DAL W R
i, ADAAACH S, A TR EOR, SRR R PO AR SR A R O S B M AL B
JRGEIR . ABESERI: 78 14 AT ZARC R, RER MRS A SR SEAE A AR AR R T BDE , e
MR HR IS WL R T LR ML . fEBCRAAS T, CTORAC 20 57 B oM, fREEEE, TR
21957 NIEH A (a*=7.36), AIMEARAREREPUEE . AT MR LA B PARBE TR &
REREM AR (CTAC3 ST TR 8 ST CTURAL 20 %) BEMALMRET IR, Gl A TN T AR AR (7
RAIL5 5" CTRALN19S) KA, EEEEEHIIK . AR S FAAC TR T B PR S SR o
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