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Correlation analysis between main phenotypic traits
and grain folic acid content of millet

YANG Furong, DU Bing, GUO Haojie, WANG Cheng, ZHANG Fuhou, MENG Chaomin
( College of Agriculture, Henan University of Science and Technology, Henan Dryland Crop Germplasm

Resources Utilization Engineering Research Center, Luoyang, Henan 471000, China)

Abstract ; In June 2022, a randomized block group design was employed to plant 66 new superior millet varie-
ties at Ruyang County farm, Luoyang City, Henan Province. The aim was to evaluate eight agronomic traits, twelve
quality traits, and seed folate content in millet varieties at the maturity stage. The goal was to identify high-folate
millet varieties and establish evaluation indexes for high folate content in millet using coefficient of variation analy-
sis, correlation analysis, cluster analysis, and principal component analysis. The study found that among the 66
millet varieties, the agronomic traits varied between 7.69% and 22.36% , with the length of the internode under the
spike having the highest coefficient of variation and the width of the leaf having the lowest. The quality traits varied
between 1.45% and 39.34% , with the crude fiber content having the highest coefficient of variation and the carbo-
hydrate content having the lowest. The folate content of the seeds ranged from 0.89 wg - ¢”' to 2.80 pg - g”'. Jinuo-
mi 2 had the highest folate content, while Zhonggu 989 had the lowest. The results of the correlation analyses indi-
cated that millet folate content was positively correlated with carbohydrate and methionine content, and the correla-
tion coefficients were 0.120 and 0.108, respectively. The millet folate content was negatively correlated with water

content, crude protein dry basis, crude fat, lysine, phenylalanine, and threonine content, and the correlation coef-
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ficients were —0.131, -0.150, -0.152, -0.113, -0.134 and —0.129, respectively. These correlations were highly

significant. The cluster analysis results indicated that the 66 millet varieties could be classified into three groups.

Group I consisted of shorter plants with smaller spike length and internode length under the spike. Group II had high-

er nutrient and folate contents. Group III had longer spike length and larger spike and stem thickness. The principal

component analysis results showed that the 21 millet indexes could be divided into 7 principal components, cumulatively

contributing to 86.144%. In summary, there was a strong correlation between the folate content and quality traits in

millets. Carbohydrate and methionine content can serve as important indicators for screening high folate millet varieties.

Keywords: millet; grain folic acid content; phenopyte; correlation; cluster analysis
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Table 1 Information of tested foxtail millet materials

/e Fift 5T 24 e 9> Tift 51 24 ik e

Code Name of germplasm Origin Code Name of germplasm Origin
1 H14% 15 Zhonggu 1 Jb5t Beijing 34 B 4% 37 Yugu 37 JiF§ Henan
2 H14% 2 %5 Zhonggu 2 JEL Beijing 35 A4Y 40 Yugu 40 Y Henan
3 4% 15 Zhonggu 15 JE AT Beijing 36 B4 41 Yugu 41 Y7 Henan
4 H143 989 Zhonggu 989 JE5T Beijing 37 B4 43 Yugu 43 [ Henan
5 A4 5 5 Zhongzagu 5 JE5 Beijing 38 B4 45 Yugu 45 7 Henan
6 H1Z4 4% 32 Zhongzagu 32 Jb 5T Beijing 39 A 47 Yugu 47 Vi Henan
7 =4 36 Zhongzagu 36 Jbat Beijing 40 #4348 Yugu 48 VI Henan
8 K I44¥ 26 Zhangzagu 26 3t Hebei 41 B4 1% Yuzagu 1 YR Henan
9 £ 07 Changsheng 07 WP Shanxi 42 &4 5% Jingu 5 At Hebei
10 £/ 13 Changsheng 13 117G Shanxi 43 R B 44 Dongchangjingu T4t Hebei
11 WHA4Y 21 Jingu 21 1174 Shanxi 44 B 37 Jigu 37 7t Hebei
12 A 5 %5 Jinpingu 5 1IPG Shanxi 45 LAY 38 Jigu 38 T4t Hebei
13 £:4& 35 Changnong 35 LLIPY Shanxi 46 LAY 39 Jigu 39 7t Hebei
14 K4 47 Changnong 47 1174 Shanxi 47 BN 41 Jigu 41 J[dt Hebei
15 HA 11 Jigu 11 1175 Shandong 48 HA 42 Jigu 42 [k Hebei
16 VE4Y 13 Jigu 13 1175 Shandong 49 TLAY 48 Jigu 48 73t Hebei
17 A 17 Jigu 17 IR Shandong 50 K315 Tiansu 1 [Jt Hebei
18 WA 19 Jigu 19 IER Shandong 51 KIE 2 5 Tiansu 2 Tt Hebei
19 VE4Y 20 Jigu 20 114 Shandong 52 B4 9 5 Canggu 9 4t Hebei
20 BEAF 21 Jigu 21 1175 Shandong 53 A4 58 Chaogu 58 iLT Liaoning
21 VE4¥ 22 Jigu 22 1175 Shandong 54 54+ 36 Henggu 36 T4t Hebei
22 WK 15 Jibaimi 1 IER Shandong 55 AN 12 Huagu 12 TES Shandong
23 Gk 2 % Jinuomi 2 1175 Shandong 56 WA 35 Jinggu 3 Jt 5t Beijing
24 B 4% 18 Yugu 18 F Henan 57 A 4% Jinggu 4 Jt3T Beijing
25 B4 27 Yugu 27 Vi Henan 58 JUA 25 Jiugu 25 F K Jilin
26 A28 Yugu 28 VR Henan 59 T4 39 Longgu 39 AT Heilongjiang
27 B4 29 Yugu 29 YR Henan 60 %4+ 05 Luogu 05 ViF§ Henan
28 4% 30 Yugu 30 W F§ Henan 61 K4 09-6 Nonggu 09-6 Y Henan
29 B4y 31 Yugu 31 YAl Henan 62 A 15 Wangu 1 [ Henan
30 4 33 Yugu 33 Vi Henan 63 BE4 2 % Wangu 2 YR Henan
31 B4 34 Yugu 34 IR Henan 64 WiSE 15 Zhesu 1 Wil Zhejiang
32 4 35 Yugu 35 Y Henan 65 WSk 2 % Zhesu 2 Wil Zhejiang
33 #4536 Yugu 36 B4 Henan 66 K3 10 5 Tiansu 10 [t Hebei

25°C ; FEFETE R 20 pL; A 1 mL - min~' ; AN
M K 280 nm; C18 % 4E (4.6 nmXx 150 nm x5
pm) o
1.6 HESZITHH
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KAt BRI 43 #4343 B, AT Origin 2018
BAHER,

2 SR

2.1 BFREHER.BRERTIHEBSEN

2.1.1 BFREHERSAT HPHB TR E
PEIR B RLAREFIE , AT XT 66 D42 iRl kA 2Pk
RIFT RS REO T (T 2), G5RFW, BT
KB ZEM bR B B TORLE | R B
A8 S R AR U I, 8 7 R AR K 2B Ty

B BE, Ry 22.36% , AL R A 7.86 ~22.62 cm, LA 4F
TR K AR 5w, K o 52 BB A A
kBRI 2 0 DRI T e R A A% 14 A it
el T T B 5 AR e R AR /R S, R
7.69% , 7 NE K 2.48 ~3.72 cm, VLA T M 58 K B
BORAGE AR ME I8 I R 3 R T Bl 8 i — Mtk
Ho e ZMER R S REON T W& Z 18], BT 5E ik
MU R B A5, A — R R D AR S e e R
FRbR o MW FE RN FE B 45 SR AT LUER Y, £ 4 2R
FEbRy B IEA S,

2.1.2 BF SRk BB TR R
PER BB AREFIE , AT X 66 A48Tt B (1) i Jo
RIATA S ZEHT (£ 3) . AR, & TR
75 S B /INHES ) Ay LT 4 > 05 R > 26 = R > HL S
15 > 56 28R > 93 2 R > R AR 11 T 3> R TR R > £ 24
SHUR G >K o>tk E Y . MAF4E S 2SR R



555 3]

WA AT AT T R BPEIR T RoR R 5 S AR S A 57

B K, 39.34% , B WK K 0.15% ~1.43% , i 4+
THARGRERFE, ARFHTERAER,
D] b e o 1 - B ] DA AT 4 1 5 K Ak
YIS RN R RN, N 1.45% , 2518 N 71.55%
~78.48% , Ui WA ik AL & ) & i AR E , R E
Gy RAEARAY . Al TR B AR S R T
Z (8], R gk o AR AR A% R 55 O 2, Rl AR — s
JE b O i 5 IR R AR, FR g 0 T
i BHRRFE R 48 2 B IR0 AR

2.1.3 5 Frrm A F4E DIRG9 R bR
HE SRR AR AR, LAXE I ) e 1T ARl G\ AR A | 22 il i
FRbrifEth 26 (& 1), iFEAA R Lk mIa g fe .y =

365854x+91620, fHOC REL R =0.999, &k PEX R R
U o A ot 00 A5 P i T ARG A I R A o 1D e 7 7R
N Y = S R N R O S R L (e iy
B AR DR 2 AR 4, &L 2 AT, R A A
3 AR 13 5>53 5> 14 5 XA 5
PR TR K 2 55 A 41 FIEA 18; R & it
BAKH) 3 AR 5 5 <62 5<63 5, X R Y
AR A 13 AR 15 A4y 989, H 2 3 i
JEEFIE RS RECAT LA A8 1 IR it 2 B fLE
BorA,66 DB F ARS8 1.49 pg -
g ' AEMR M 0.89~2.80 pg - g, R RN 27.52
% , 33X F AN [] fit P 2 [D i 5 2 25 SRR

R2 BFRZERKFEIT S

Table 2 Statistical analysis of agronomic traits of foxtail millet

GiitHE
o PH/cm LIS/ cm LL/cm WL/cm SL/cm SW/mm SD/mm TSW/g
Statistics
A5 i Range 86.53~172.31 7.86~22.62 33.47~53.69 2.48~3.72 17.90~29.08 12.76~28.10 4.21~10.60 1.90~3.09
SEI(E+PRAEFE Mean+SD  107.91+13.99 14.18+3.17  41.60+3.39  3.25:£0.25  22.62+2.10 21.89+2.83  7.99x+1.11  2.57+0.21
BRRECV /% 12.96 22.36 8.15 7.69 9.28 12.93 13.89 8.17
B Skewness 2.38 0.08 0.39 -0.60 0.60 -0.40 -0.52 -0.50
IR Kurtosis 7.54 0.01 1.79 0.83 0.96 0.98 0.95 1.79

TE: PHBR LIS BTG BE S LL A s WL I 585 SL A SW L B SD . 250 TSW . T-RiEE , R 1],
Note: PH: Plant height; LIS: Length of internode under spike; LL: Length of leaf; WL. Width of leaf; SL: Spike length; SW: Spike width; SD.

Stem diameter; TSW: Thousand seed weight. The same below.

x3 BTFERERSEIT S/ %

Table 3 Statistical analysis of quality character of foxtail millet

BeitH

Statistics

wc CAR cP CFT CFB

CA Lys Phe Met Leu Try Thr

ZZliF Range 8.16~9.96 71.55~78.48 7.20~12.40 1.80~5.48 0.15~1.43 1.06~1.43 0.01~0.18 0.42~0.63 0.27~046 1.17~1.72 0.26~0.35 0.28~0.43

FHfE
PrifEz:
Mean+SD

9.58+0.25 74.25+1.08 10.53£0.84 4.70+0.43 0.61+0.24 125+0.06 0.13£0.02 0.54+0.04 0.30+0.03 1.37+0.12 0.29+0.02 0.37+0.03

CV/% 2.60 1.45 7.98 9.15 39.34 4.80 15.38 741 10.00 8.76 6.90 8.11

)
Skewness
WA

Kurtosis

-3.05 0.13 -0.20 -4.67 1.04 0.32 -1.82 0.44 321 1.10 0.81 0.31

14.79 2.94 3.14 32.17 2.09 1.33 8.17 0.67 16.02 0.51 -0.29 1.19

T WC AR s CAR BoKAL S &5 b OP LR VA B (TF08) s CFT IR ek CFB LT A 5 5k s CA MR 5 ik Ly AR 1k s Phe : TR
BPRE ik  Met : SRR 4k s Lew - S BPR A4k s Try - (VEPR S ik Thr 3B B i, T,

Note; WC : Water content ; CAR ; Carbohydrate content; CP;Crude protein content; CFT'; Crude fat content; CFB;Crude fiber content;CA;Crude ash content;
Lys :Lysine content ; Phe ; Phenylalanine content ; Met ; Methionine content ;Lew : Leucine content ; Try ; Tryptophan content ; Thr ; Threonine content. The same below.

22 AFRZHEKMEREREHBSENMERXYE  BE MR, AR T HAL S FEPRSE b, = iRs 1

T

HIZ 5 Al A A5 IORPRL IR 5 1 5 I 5 25
FAITREEE R IEARDE, Sk R R AR 2
TS (IR, SEERL S R E UE, disk e il
LA TRPRI IR S B S oK AL ) R B S

AR OK A S RS R S B (3R ) Ui
KA E YRR R B S AT HPRL BRI B R A
AL P AR TR RO RRK AL & W 0 B 2R 5 B ]
BFEPRTH TR IR & i S K o E R T
S MR MR RN RN ERR & R 1



58 T XA 5T 542 45

8000000 [ ~30r
= 0
‘E 7000000 [ y=365854x+91620 W o25Fh llﬁ I
. R'=0.999 = 7 Jhﬁ
> 6000000 [ =
8 2 20F ﬁﬁ i
S 5000000 2
E i=}
Z 4000000 = 157 [ii I
8 2
= 3000000 % 1ol
= 2000000 =
£ = oost
1000000 [ o
@
0 1 1 1 1 ] _i__ 0
0 5 10 15 20 0 10 20 30 40 50 60
IH- % % 4 Folic acid content/(ng =g ) it g 5 Variety number
B 1 HERERAE L B2 AFHBRESESH
Fig.1 Folate standard curve Fig.2 Distribution of folic acid content in foxtail millet
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Table 4  General characteristics of folic acid content in foxtail millet
SF-H{H Mean He/IME Min. WRAE Max. I 5 5 2R i 2 ZR K e Jix 24
/(g gh) /(g gh) /(g gh) o ’ CV/ % Skewness Kurtosis
1.49 0.89 2.80 0.41 27.52 1.40 1.58
x5 BAFREHER MHBSEEXRY
Table 5 Correlation coefficient of agronomic traits and folic acid content of foxtail millet
FEFR Index PH LIS LL WL SL SW SD TSW FA
PH 1.000
LIS 0.214** 1.000
LL 0.122** 0.073 1.000
WL 0.116* * 0.050 0.214* " 1.000
SL 0.219"* -0.056 0.419* " 0.362" " 1.000
SW -0.067 -0.185" " 0.202* " 0.500 " * 0.298 " * 1.000
SD 0.067 -0.244" " 0.131* " 0.416" " 0.293" " 0.486" " 1.000
SwW -0.212" " -0.098 * -0.117" " -0.088 " -0.054 -0.096 " -0.105" 1.000
FA -0.029 -0.044 0.070 0.014 —-0.041 -0.133" " 0.076 0.032 1.000

L FA MRS, = Ml = 43BIFIRTE P<0.05 A P<0.01 KFF 58, FRE,

Note: FA:Folic acid content. * and * = indicate significant differences at P<0.05 and P<0.01 levels, respectively. The same below.

xo6 BTFmRMEREHEBRESEREXRY

Table 6 Correlation coefficient between quality traits and folate content of foxtail millet

Fahn Index wcC CAR cP CFT CFB CA Lys Phe Met Leu Try Thr FA
wc 1.000
CAR -0.260* " 1.000
CcP 0.221** -0.932** 1.000
CFT 0.201" " -0.736"*  0.701** 1000
CFB 0364 " 0098+ —0.145"" -0.277"* 1000
CA 0447** -0.170"* 0297 0.160"* 0.751"* 1.000
Lys 0362%* —0.041 0.183** 0297** 0515°* 085" 1000
Phe 0.374** -0.823" " 0902** 0493"* 0206"" 0569°* 0362°" 1000
Met -0.412* " -0.263* " 0238 " -0304"* 0.031 -0.138* " -0.466** 0298 * 1.000
Leu -0.042 -0.858" " 0.861°" 039" -0.209"* -0.008 -0.241"" 07697 " 0.645° " 1.000
Try 0.027 -0.646% " 0705°* 0.199"* 0308"* 0.492** 0201°* 0863°* 0.653** 0771 1000
Thr 0.277** -0904"* 0964" " 0584 " 0.039 0411°* 0240 0964™ " 0315°" 0.860"* 0.822"* 1000
FA -0.131"" 0.120"* -0.150"* -0.152** 0.025 -0.081 -0.113" " -0.134" " 0.108" * -0.047 -0.018 —-0.129* * 1.000

FHOG BEE X LB R AR & s 3 0, MR S R R 30 BF,66 AR A R 3 2. AR R MEAR
RS R e R A S BT B T T B E R R BRI 85 T B 58 4

FERL R AT an A 87.88%  IZRRE bR A R BT
23 BATFEEMRSHHMBSENREXIN T B fe /0N, AT AR SR ALK i ol B 7 9 A A

KA MMA T RR 2R R BRI iR B 2 2R 6 N hi A, b 9.09% , T ki 4%
FHRPEATRI T (K 3)  APRERW, ARy K K M TR RUIEN K> RN
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Table 7 Changes of quality traits and folic acid content of different foxtail millet varieties

A Variety WC/ % CAR/ % CP/ % CFT/ % CFB/% CA/ % Lys/ %
7R B 44 Dongchangjingu 9.53+0.44 73.03+0.44 11.62+0.25 5.31+0.19 0.92+0.55 1.43+0.12 0.18+0.03
14+ 58 Chaogu 58 9.61+0.31 73.05+£0.43 11.70+£0.50 4.86+0.10 0.38+0.30 1.27+0.13 0.13+£0.04
2
T4 41 Jigu 41 9.48+0.33 73.71+£0.39 11.06+0.29 4.77+£0.07 0.42+0.35 1.24+0.09 0.14+0.02
te}
KI3E 15 Tiansu 1 9.60+0.26 74.14+0.23 10.76+0.18 4.72+0.04 0.33+0.30 1.22+0.08 0.13+0.02
4 33 Yugu 33 9.74+0.30 74.38+0.10 10.03+0.33 4.61+0.15 0.72+0.68 1.25+0.18 0.13+0.05
g
FLA 37 Jigu 37 9.44+0.30 74.76+£0.22 10.13+£0.17 4.68+0.21 0.49+0.33 1.20+£0.09 0.12+£0.02
tel
4 31 Yugu 31 9.67+0.29 74.97+0.36 9.98+0.29 4.59+0.16 0.23+0.36 1.15£0.09 0.11+0.02
g
B 17 Jigu 17 8.16+0.30 78.48+1.22 7.17+0.97 1.80+0.80 1.43+0.42 1.06+0.15 0.01+0.04
ffl Variety Phe/% Met/ % Leu/% Try/ % Thr/ % FA/(pg-g")
REES Dongchangjingu 0.60+0.04 0.31+0.00 1.46+0.03 0.33+0.02 0.40+0.01 1.40+0.27
4% 58 Chaogu 58 0.60+0.04 0.33+0.01 1.54+0.05 0.32+0.03 0.41+0.02 1.45+0.14
g
B 41 Jigu 41 0.55+0.03 0.31+0.01 1.43+0.03 0.29+0.01 0.38+0.01 1.48+0.19
K3 1% Tiansu 1 0.54+0.03 0.31+0.01 1.38+0.02 0.28+0.02 0.37+0.01 1.64+0.11
4% 33 Yugu 33 0.51+0.03 0.29+0.01 1.29+0.08 0.27+0.02 0.35+£0.02 1.83+£0.16
g
FLAY 37 Jigu 37 0.51+0.03 0.29+0.00 1.29+0.04 0.26+0.01 0.35+0.01 1.90+0.11
g
4 31 Yugu 31 0.50+0.02 0.29+0.00 1.29+0.04 0.26+0.01 0.35+0.01 2.01+£0.22
g
WAy 17 Jigu 17 0.42+0.05 0.46+0.02 1.30+0.05 0.32+0.01 0.28+0.03 2.26+0.16
1 honeae : £3 ATELBTEMRBEMHH
4822 Jigu 22 ' . . . .
o Nigu21 ' Table 8 Significance analysis of main traits
41728 Yugu 28 '
"‘/’JE;E ;\%‘%O;’I%Z?ﬁﬂ? : in various groups of foxtail millet
W 1¥20 Jigu20 '
ﬁiﬁ/’g{} ;lgu 1; ' psyis PH LIS LL WL SL SW SD
W Iy Jligil:u : Group  /cm /em /em /em /cm /mm /mm
FLA342 Jigu 42 '
ﬂ“/jﬁé?l}o;ygiu% ! 1 103.57¢ 11.89b 41.55b 3.24a 21.73b 22.03a 7.99a
EH55 Jingu 5 '
ity é;;;;jl\ﬂ/ﬂgguz‘; ! I 131.55b 16.96a 39.22b  3.34a 22.57b 20.39a 7.72a
AT ugu '
% fs)&ﬁill?' \;yzgaglli ' 1 162.76a 13.97ab 50.13a 327a 26.74a 22.48a 8.71a
K145 Tiansu '
S Yuguds E} : X%#E TSW  WC  CAR  CP  CFT CFB CA
i 772 % Wangu 2 [ 1 ; Gowp /g /% % % % % /%
424340 Yugu 40
#5431 Yﬁiﬂslﬂ : I 259 958 7445 1039b 466a 06lab 125
2433 Yugu 33
| % 7148 Yug 48 ! I 263 960a 7267b 11.69a 502 054  127a
143989 Z1 989 I !
T35 Yagu 35 =l - M 193b 922b 7242b 1126ab 498 092 119
27338 Yugu 38 ' =
)j K105 Tiansu 10— ' By e Lys Phe Met Leu Try Thr FA
A e o . Group /% /% /% /% /% /% /(pgeg)
P W - I 013 05b 030a 135 020 036 149
& 77 ]:—J - I 0lla 05 03 15 032 04la 152
KE ﬁ.«’ﬁrsﬁo‘:\%]&];&xﬂ:ﬁlﬂ 2 — : 1 0.12a 0.57ab 033a 154a 032a 040a 1.20a
§ T‘??Z‘JYugu 29 '
"1 44 7432 Zhongzagu 32 . N L o .
4 Yagu 34 L VE < FISHAR G ARG 705 2% 5 13 (P<0.05)
4345 Jingu 4 !
- %iﬁui’};}ﬂ;gq?; |- . Note; Different lowercase letters in the same column indicate signifi-
T A ZR275 Jinuom1 ]
4319 Jigu 19 I ' cant difference at P<0.05 level.
1437 Yugu 37 .
1;? %36 Yugu 36 .
4312 Hugua 12 L ' - NIy e s B
et ; R SRR (6 R R R e,
17 4¥36 Henggu 36 . N . s N N
I Tiansu2 I YA v 8 5 R TR i PR R ABIF S, 58 T 28R4
Ui 5 Jigu2
e F ' . . W £
mgs%‘ﬁ!nﬁ'ﬁ;ﬂ : 524, b 3.03% , B K, 25 AR,
L#25 Jiugu 25 !
3 %% 326 Zhangzagu 26 ' Sk 25 i > LR B TR Ao
o éﬁigigig:_ : B0 IR PR Ry AR R SR
{ ugu NS kS JI [ o (A c—N + =
gy 4T Yagu 47 ; 24 BFEEUREFNMHERSENERS S
<A hangsheng — — S,
5 *;ﬁ,j.ﬁgz"ﬁ;ﬁ;ﬁ;i : Xt 66 ARy 21 MR T R
109N ' y -, s 7 ] -
; (£9) 5 1 Mo oTkAy 32.539% , 46 1T o
0 20 40 B 5T Bk % R 16.374% , &5 M 3= 5% 43 19 53 Kk 8

Wk X #F 2 Euclidean distance

3 AEEMEFEEHRREEXE

Fig.3  Cluster map of main traits of

foxtail millet of different varieties
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Table 9  Principal component analysis of agronomic traits,

quality traits and folic acid content of millet

,Ej; I I il| v A Vi VI

PH 0.428 -0.236 0.502 0.106 0.305 0.235 0.194
LIS 0.251 -0.089-0.296 -0.201 0.374 0.683 0.248
LL -0.205 -0.072 0.499 -0.223 0.598 -0.320 —0.020
WL -0.318 0.306 0.484 0.188 -0.170 0.483 0.209
SL -0.135  0.172 0.555 -0.311 0.501 -0.074 -0.115
SwW -0.374 0.424 0.480 0.233 -0.229 0.085 -0.370
SD -0.352  0.318 0.563 0.211 -0.384 -0.179 0.167
sw 0.025 0.038-0.541 -0.497 -0.212 0.010 -0.080
wc 0.110  0.795-0.003 -0.147 -0.166 0.261 0.029

CAR -0.915 -0.158-0.299 -0.028 0.027 0.028 -0.077
cpP 0.963  0.196 0.108 -0.053 -0.046 -0.038 0.002
CFT 0.639  0.623 0.131 -0.026 0.049 -0.124 0.211
CFB -0.287 -0.252-0.135 0.778 0.319 0.055 0.063

CA 0.452  0.416-0.541 0.457 0.161 -0.062 0.021
Lys 0.131  0.704-0.427 0.162 0.316 -0.292 0.072
Phe 0.983  0.084 0.023 0.023 -0.050 -0.026 —0.040
Met 0.371 -0.862 0.089 0.115 -0.136 0.027 -0.177
Leu 0.918 -0.268 0.237 —-0.022 -0.120 0.016 —0.049
Try 0.852 -0.422-0.005 0.166 —0.058 —0.064 —0.097
Thr 0.979 0.098 0.121 0.002 -0.057 -0.035 -0.005
FA -0.196 -0.372 0.024 -0.086 -0.225 -0.301 0.764
FRIEMH
Characteristic 6.833  3.438 2.661 1.495 1.469 1.178 1.017
value
%
Percentage 32.539 16.37412.670 7.118 6.994 5.608 4.841
/%
RitE

Cumulative” 5) 539 48.913 61,583 68.701 75.605 81302 86.144

percentage

/%

TE - A% iR 2 i AR B — 2 oy P 3R B A PR A
Note: The data outlined in the table represent the trait index with the

higher loads in each principal component.
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