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Comprehensive evaluation of different Guizhou Allium hookeri based on

principal component analysis

Wang Qingqing, Yang Wei, Zeng Xiangjie, Ao Ning, Tao Lian, Deng Ying

(Guizhou Horticulture Research Institute/Guizhou Horticultural Engineering Technology Research Center, Guiyang 550006, Guizhou,
China)

Abstract: To investigate the differences between trait indicators and quality indicators of different Allium hookeri resourc-
es from Guizhou, and to provide a theoretical basis for its rational development and utilization, 11 wild A/lium hookeri
germplasm resources introduced and domesticated from 9 counties in Guizhou were used as experimental materials, using
the cultivated leek variety Zhongke No.1 as the control for the nutritional quality indicators. Eight biological trait indica-
tors, including plant height and plant width, were measured for different Allium hookeri. Three Allium hookeri resources
with different leaf widths were selected, and 10 nutritional quality indicators, including vitamin C and protein content,
were tested for their edible parts, namely leaves and roots. Principal component analysis and correlation analysis methods
were used for comprehensive evaluation. The results showed that 20-CJ1 and 20-CJ19 exhibited outstanding performance
in terms of fleshy root length and diameter, with fleshy root lengths of 23.57 cm and 21.07 cm, respectively, and fleshy
root diameter of 3.11 mm and 2.71 mm, respectively. Resources such as 20-CJ1, 20-CJ12, and 20-CJ51 demonstrated ob-
vious broadleaf characteristics; and the pseudostems of 20-CJ12 and 20-CJ51 were significantly long and thick. Through
principal component analysis of biological traits, the 11 Allium hookeri resources were classified into three types: Broad-
leaf type, narrowleaf type, and mediumleaf type. In terms of nutritional components, the comprehensive scores of nutri-
tional value in roots and leaves of the three types of Allium hookeri were ranked from high to low as follows: 20-CJ7
root> 20-CJ2 leaf>20-CJ7 leaf>20-CJ1 leaf, 20-CJ2 root>CK root, 20-CJ1 root>CK leaf. Considering the nutritional val-
ue of roots and leaves of the three types of Allium hookeri, the overall scores were ranked from high to low as follows:
20-CJ7>20-CJ2>20-CJ1>CK. In summary, 20-CJ1 and 20-CJ19 have long and sturdy roots; 20-CJ12 and 20-CJ51 have
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broad leaves and the pseudostems is long and stout; 20-CJ7 has the highest comprehensive nutritional value. People can

develop and utilize them according to market demand.

Key words: Allium hookeri; Characteristics; Nutritional component; Comprehensive evaluation
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Table 1 The sources and codes of Allium hookeri resources

%i*5 No. 4% Name Ui Source
20-CJ1 - FHEEsEARAE AR 20
Danzhai broadleaf root leek Danzhai county
20-CJ2 ¥R BREHIX
Yangai broadleaf leek Gui'an new district
20-C17  FRGEHEE EhE
Baiguo broadleaf leek Yuping county
20-CJ12  hEE SR e
Hezhang broadleaf leek Hezhang county
20-CI17 - HRbE AR i bE £
Jinping broadleaf leek Jinping county
20-CI19  EPgEmaE BrE
Liping broadleaf leek 1 Liping county
20-C120  EPREaE 2 B H
Liping broadleaf leek 2 Liping county
20-C123  fERSEHEE HA S
Huaxi broadleaf leek Huaxi district
20-CJ26 T EntAE TEEX
Maiping broadleaf leek Huaxi district
20-CJ50  E Gk e B
Guoma broadleaf leek Puding county
20-CI51  FEwE C{IE=]
Fengtang broadleaf leek Leishan county
CK RS ORI D ST TR AL A R A

Zhongke No. 1
(cultivated leek)

1.2 75k

ZIR T 2024 4E 3—11 HAEHRMEH S5
Frike B F G IR = A 4T, 2024 423 H 14 Hi@
ik B 5T AR AR T Sy BR PR, MR R 35 R B
3 om, BEAAN 3 Bk, AR 3 A3 IRER . B
36 U 1T 33 AT BR 2 = A2 7= 1R 3E 18 o JE 07
FFEZ RS A 32 LOH4E 19.5 cm) . TS B HLE 4%
W7 AT F4E 11 A 13 HRE, S8 1w
KN, H¥ 5 — SRR AT L A TR AR I &

i AR bR W E 3 FlAS [ 58 O A A
BT IR AED TR EE, 23 I e H A CRLER AR
O H5RFAREEFE YA R CVO VR AR AT iE T
Bl DA T R Ot BRI 5 A o FH 28 TR K e i
T L HW T K 5B N B R L E T
105 °C i KT 4547 A 4t 2218 5 &, B OZE 82 IR
BHEENEE 2 mg, BUH G BN T /RSP R R E

Pingdingshan Pinglong
Seed Industry Co., Ltd.
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20-CJ20

Fig. 1 Phenotypes of 11 potted Allium hookeri plants
F2 N MEHEFEFEFE . EABLREAAR

Table 2 Main characteristics, edible parts, and ways of consumption of 11 species of Allium hookeri resources

a2y ] . MR BB R AMEEY s ;
g BEE e T PRI RBRER RE RS &AL

Pseudostem . Leafapex Massper Tiller Edible Consumption
No. Leaf color Midrib color  Leaf Shape

color shape plant/g number  organ method
20-CJ1 AmEERS @ it H I LN 3.02 5.44 AR i £ UM (AR

White-green to  Green Light green ~ Wide strip Blunt tip Leaforroot  Fresh food or

light green pickle (root)
20-C12 [ S H% K& R 272 7.11 A fEfr

White Green White-green  Strip Tip Leaf or stem  Fresh food
20-CJ7 A % F%k K& R 1.10 5.13 I fif £r

White Green White-green  Strip Tip Leaf Fresh food
20-CJ12 M a H KT EEN 4.48 5.55 I fif fr

White Green White Wide strip Blunt tip Leaf Fresh food
20-CI17  H%k wak EES BikIY R 437 478 Ly

White-green Light green White-green ~ Wide strip Tip Leaf Fresh food
20-CJ19 14} % 2 Uik ii2 R 1.74 7.78 s fif g

White-green Green Green Wide strip Tip Leaf Fresh food
20-CJ20 & 2 | K& R 1.97 10.56 - fi £r

White Green White Strip Tip Leaf Fresh food
20-CJ23 & sk | K& R 1.52 5.97 H fif £r

White Light green White Strip Tip Leaf Fresh food
20-C126 11 ok H K% A 1.67 6.87 H fif £

White Light green White Strip Tip Leaf Fresh food
20-CJ50 1% LRER LR 23 KB 2k 1.40 6.87 IH fif £

White-green Green to dark green Green Strip Tip Leaf Fresh food
20-CI51 (14 S H% Uik (£ 3.86 4.56 s fif g

White-green Green White-green ~ Wide strip Blunt tip Leaf Fresh food

T P36 1 BT 94 20 5 B0 A ok i IR i 40~60 H
i, B DR ORLFE 35 S ) fH 27 4 L Ak ) B 2 DL
(Ca) i (Mn) 2k (Fe) il (Se) £ (Zn) & 855 10
ANEFEM TR bR, AR JE R — 5 X (CKD -
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B ILER I, 25 BRAE PR 0 525 5 R0 A B
Yo, ARG TN B B 58, W B ARZS, A 8] Sk 58 %
KB G, T ZE K e 2 k. B AR 5L 5T
1 em BL_E3B 4 I CRL 5 (B 2D VR AT 5 AR 6 30 L
1om DA RIRRIRES) ], B IE L Rk B R A R A
A AR 7 )RR AR U B A 43l W e A AR 4
AR CEHEEES  YX-W-A300) 2K A i & &
T YX-W-C202) . Al EMERE S B (TS
YX-W-B602) ; Z [ GB 5009.10—2003" 43 51| Il &
i AR AR R i HOR 2R 4 B s SR I YRR R 4 0
FEVEM 23 0 5E FE v AEAR R ik S . S
R B2 R i SR TR IR i v e Sl
& o JEMR A Ca.FeuMn.Zn & & ;%1 GB
5009.93—2017"53 A€ Be i HERR A Se & &
1.4 BUERSH

X H Microsoft Excel 2010 444 2 #8469
K H SPSS 20.0 # A% 1] Duncan %317 2 7 & M
53 M7 3 K Graphpad Prism 9 8 2F3EAT 3 54 4047
I RE 7R AR A 23 B

2 RS0

2.1 ARETEMIERSIERSEIT O
i 3 "I 40, 20-CI1 #k & s, N 22.97 em;

20-CJ2 K2, N 21.50 cm, W5 3 24 32 3 1 HoAth 9%
P55 20-CI19 § %%, 4 15.57 cm. 20-CJ2 FRiE & K,
N 47.70 cm; H U SE 20-CJ23, 4 43.77 ecm; 20-CJ50
[ Bk I8 A A 30.50 em. 20-CJ1 AR &K, A
23.57 cm;20-CJ51 ¥RZ, 7 22.30 cm, 5 & 14 2. 3 &
T-B& 20-CI19 #M 1) FH A B3 Y5 5 20-CI50 P i e K
N 12.00 em. 20-CJ1 P J3E AR & fL , 4 3.11 mm;
20-CI19 k2,9 271 mm, W FH ¥ 8 F & T %
20-CJ19 #b () HoAth %5 U5 ; 20-CJ23 F1 20-CJ26 W
AR & 4l , N 1.76 cm. 20-CI17 K&K,
31.13 cm;20-CJ2 X2, N 30.47 cm;20-CJ7 MK i
2,4 23.33 cm. 20-CJ12 M58 5 58 , N 12.40 mm;
20-CJ51.20-CJ1 k2, 43 74 11.28.11.20 mm, =
T E T AR s & E a2 20-CJ7, N
5.05 mm. 20-CJ26 {525 K, N 4.57 cm;20-CJ51
RZ N 420 cm, P Z 7 A L3 20-CI1T7 R
2,78 2.70 cm, & 2 5 T 20-CJ26.20-CJ51.20-CJ2.
20-CJ12. 20-CJ17 =228k, 4 7.68 mm;20-CJ12,
20-CJ51.20-CJ1 ¥R, 43514 7.51 . 6.78 < 5.80 mm ;
20-CJ50 fB 25 fe 4l , 4 3.11 mm.,
2.2 ARITEMHIERSIERERS ST
XA TE i AE Y 8 N ATR bR AT £ A o
AT, I R B KRR AEABL 07 08 32 153, 45 SR 3k 4 i
Re B 2 NERA (PCLPC2) IR AEAE 2> 5 4 3.19
A1 1.49, Rt ZTTRRZR L 58.55% . HLARIR T A
A5 H O R IUZ O T SHFE. PC1 STHR R i =
9 39.88% , & TE A A8 7 1 1 R YR s PC2 DTk A
18.67%.

&3 1 MEMERSERS R

Table 3 Analysis of morphological indicators of 11 Allium hookeri resources

Py R ' PRI . TR P T ARCHE LIRS -5 . [EESS REEH
No. Plant height/ Plant width/ Fleshy root Fleshy root Leaf length/ Leaf width/ Pseudostem Pseudostem
cm cm length/cm diameter/mm cm mm length/cm diameter/mm

20-CJ1 22.97+1.30 a 41.27+1.86ab  23.57£0.63 a 3.11£0.37a  27.90+2.30ab  11.20+0.35a  3.20+0.26 ab 5.80+0.24 a
20-CJ2 21.50+3.96 a 47.70+£3.85 a 18.33+4.19b 2.50+0.29b  30.47+1.64a 8.36+0.14b  3.70+0.20 a 4.52+0.17b
20-CJ7 18.87+0.75 b 39.70+6.11 bc  14.00+0.45 ¢ 2.45+022b  23.33+1.70 ¢ 5.05+0.41 ¢ 2.73+0.20 be 3.56+0.18 ¢
20-CJ12 18.53£0.95b 41.43+1.75ab  19.80£1.25b  2.25+0.13b  29.00+0.66 ab  12.40+0.94a  3.90+0.10 a 7.51+1.15a
20-CJ17  17.40£1.56bc  38.43+1.90bc  20.23+4.00b  2.65£0.22b  31.13+1.22a 9.89+0.26b  2.70+0.36 ¢ 7.68+0.23 a
20-CJ19 1557241 ¢ 38.90+0.85bc  21.07+2.10ab  2.71£0.15a  27.60+0.85 ab 8.67+0.05b  3.33+0.15 ab 4.074£0.26 b
20-CJ20  16.80£0.75bc  40.80+0.55ab  15.20£2.60bc  2.43+0.12b  29.07+0.97 a 6.1840.30 ¢ 3.37+0.25 ab 4.7440.44 b
20-CJ23  17.77+0.85b 4377+£3.11 a 17.20+3.50 b 1.76£0.10 ¢ 25.30+1.70 be 5.50+0.38 ¢ 2.93+0.21 be 3.54+0.12 ¢
20-CJ26  15.73£2.62 ¢ 38.50+4.17bc  17.73£3.00 b 1.76£0.15¢c  25.47+2.15bc 5.57+0.37¢c  4.57+0.06 a 3.94+0.35¢
20-CJ50  18.43£1.00 b 30.50+1.25 ¢ 12.00+1.30 ¢ 2.19+0.26 b 25.10+1.10 be 6.47+0.16 ¢ 3.50+0.10 ab 3.11£0.36 ¢
20-CI51  19.53+£0.75ab  39.23+1.00 bc ~ 22.30+2.10 a 2.06:0.20b  26.67£0.95ab  11.28+025a  4.20+0.20 a 6.78+0.38 a

W RSN FVNG RO AR L] 7E 0.05 K-F 2SR RE. T

Note: Different small letters in the same column indicate significant difference among different treatments at 0.05 level. The same below.
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Table 4 Principal component analysis of biological traits
of different Allium hookeri resources

5% i TIETHRE R E TR
L FHEAE . .

Principal . Proportion of ~ Cumulative
Eigenvalue . . .

component variance/% proportion of variance/%

PC1 3.19 39.88 39.88

PC2 1.49 18.67 58.55

PC3 1.11 13.92 72.47

PC4 0.86 10.80 83.27

PCs 0.56 7.01 90.28

PC6 0.47 5.81 96.09

PC7 0.23 2.85 98.95

PC8 0.08 1.05 100.00

B 2-A A %0, PC1 F o8 B ) % 17 A I 5
(-0.898) B ZEHH (-0.835) A AR K (—0.730) K
(=0.705) . PC2 [ IE [m] 8 far v A 5T AR AH (0.614) Bk
11 (0.359) 5 5 B 1) A AR 25K (-0.855) . HI A
2-B A, BEUR A7 AE B2 RS 4. 20-Cll
(PC1:-2.60~-1.66) .20-CJ12(PC1:-2.52~-0.97) il
20-CJ17(PC1:-2.18~-1.40)% PC1 5 ¥ 5K, o]
T2 R B8 AL B R S 1T 20-CI7 (PC1: 1.40~2.55)
20- CJ23 (PC1: 1.26~2.15) + 20- CJ26 (PC1: 1.405~
2.53) 1 20-CJ50 (PC1:2.30~2.62) %5 PC1 570 ¥ #¢
= AU 98 A4 ik B R 5 20-CJ2 (PC1: - 0.32~
2.55) .20-CJ19 (PC1:-0.03~0.07) . 20-CJ20 (PC1:

i
A 10 ; B

!

|

PR AL !

Fleshy root diameter 1

05 < !

Pk Plant height \ !
~ \\ \\ () /';
S BRI Plant width =\\ ! 2
[ \\ ! Vo)
2 i\ g
Z 00 N R Teaflaneht A T z

> caf len _

g - [FESR S
= Pseudostem diameter ~

%% Leaf width

05 A BT !
’ Fleshy root length \

|

[FESS |
Pseudostem lenght |

-1.0 :
|

i

-1.0 -0.5 0.0

PC1(39.88%)

0.5 1.0

-3

0.50~ 0.81) 1 20-CJ51(PC1:~1.55~-1.08) | ] 9 2%
Vo la sl it hviel
2.3 3FARIMEREMIEE R BEIEIRD

Sy 2.2 43 HT BT A3 1 3 b 2 R e ik B g
R AE 5 B 2 1 FRORR OB, 4 0 AR R R A
(20-CJ1) « 1 58 24 (20-CJ2) Fil 4% 74 (20-CI7) %
AR, L RL— 58 CK, 43 il b 5 RTAR
WA= CVE A S &S 10 /NE IR i iR br it
TR 73 #r, 5 RNk 5.3 6 Fin. HEK 5 7]
H1,20-CI1 M A2 C L i AL )\ Fe Al Zn
SRR, MO 554.68 ng - g'.3.08 mg-kg'
30.25 ug-g'\9.37 pg-g ', B T H AR :20-CI7 1
R EA R A B g S BN
50.56 mg-g'.76.26 mg- g 47.48%, ¥ B E T I
fibu AT 5 20-CJ2 I F R CaMin I Se & 2 5 i
43519 1 072.81.21.00.0.05 pg-g', ¥ EE & T H
i RBT , CK I Fr o 77 iy & S AR BRI

H# 6 Al A, S PR 4R R COmik) & &
P70 3 22 5 £ 20-CI7 AR PP AR 10T L AT IE T RE HH AT
#E.Ca.Mn.Fe.Se.Zn & &4, 7108 40.35 mg-g '
83.84 mg-g'.53.53%+1490.69 pg-g'.9.79 pg-g'.
7125 ug-g'.0.21 ug-g'-8.89 ug- g, B & m T H
i AhBT . CK MR HE TR & B AR AR
24 AREFEMIEEFRMRIEIRERS T

SRR 3 FlgE AR 10 AN 3R SR AR HEAT

e 20-CJ1

e 20-CJ12
e 20-CJ17
e 20-CJ19

20-CJ2

e 20-CJ20

20-CJ23
e 20-CJ26
. e 20-CJ50

20-CJ51

20-CJ7

-2 -1 0 1 2

PC1(39.88%)

A FEROT AR B, 13
Note: A. Principal component loadings matrix; B. Principal component scores plot.
2 TREIFTHERSIERERS T

Fig.2 Principal component analysis of morphological traits of different Allium hookeri resources
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Table 5 Nutritional composition analysis of the leaf from three Allium hookeri resources
w4 C©O wlEAFD wClEMERD  wCHE4E  wEiid)
%5 Vitamin C Protein Soluble sugar  Crude Sulfur w(Ca)/ w(Mn)/ w(Fe)/ w(Se) w(Zn)/
No. content/ content/ content/ fiber compounds (ng-g"  (ug-gh (pg-g" (ug-gh (pg-gh
(ng-gh (mg-g" (mg-g" content/%  content/(mg-kg")
CK 509.21+ 26.49+ 42.23+ 34.07+ 2.89+ 47047+  3.10+ 14.75+ 0.04+ 3.01+
4.55b 0.90d 1.30d 1.96 b 0.07b 54.10c 0.45d 2.00b 0.00b 0.49 ¢
20-CJ1  554.68+ 30.75« 54.99+ 31.93+ 3.08+ 861.07+ 7.82+ 30.25+  0.04+ 9.37+
2.60 a 1.02 ¢ 143 ¢ 1.07b 0.04 a 60.74b 0.50b 233a 001b 0.59 a
20-CJ2  542.42+ 41.35+ 71.72+ 36.95+ 3.00+ 1072.81+ 21.00+ 2840+  0.05+ 4.08+
31.99 ab 0.47b 2.08 b 297b 0.01 ab 598la 130a 1.86a 0.01a 0.18b
20-CJ7  514.19+ 50.56+ 76.26+ 47.48+ 2.99+ 468.87+ 594+ 17.11+ 0.02+ 3.54+
27.55 ab 323a 332a 392a 0.08 ab 871c 0.08¢ 0.54b 0.00c 0.11 be
&6 3MEMIERDEFBT T
Table 6 Nutritional composition analysis of the root from three Allium hookeri resources
wEAE R O wCEAD  walEHERD WOREE46) w AL
ETRE Vitamin C  Protein Soluble Crud /f;:) Sulfur w(Ca)/  w(Mn)/ w(Fe)/ w(Se)/ w(Zn)/
rude riper
No. content/ content/ sugar content/ content/% compounds (ng g (ug-gh (pg-g"  C(ug-gh (ng-gh
(ug-gh (mg-g"  (mg-ghH ° content/(mg-kg™)
CK 52931+ 35.71+ 66.03+ 35.06+ 2.96+ 364.19+ 1.79+ 15.77+ 0.03+ 2.65+
16.54 a 0.92 ¢ 1.73b 3.37b 0.04 a 495b 0.03d 0.62b 0.01c¢ 0.03 ¢
20-CJ1  546.39+ 37.97+ 67.07+ 35.64+ 2.95+ 155.46+ 2.68+ 10.24+ 0.02+ 1.54+
8.76 a 1.12b 2.65b 2.81b 0.07 a 4.56¢ 0.08¢c 0.44 ¢ 0.01c¢ 0.14d
20-CJ2  561.16+ 37.67+ 68.11+ 37.80+ 2.94+ 175.31+ 5.09+ 13.99+ 0.09+ 347+
17.90 a 1.01b 3460 498 b 0.09 a 2.14¢ 0.08b 0.51b 0.00 b 0.10b
20-CJ7  560.41+ 40.35+ 83.84+ 53.53+ 2.95+ 1490.69+ 9.79+ 71.25+ 0.21+ 8.89+
47.65 a 0.15a 2.06 a 4.76 a 0.04 a 79.78 a 0.68 a 2.88a 0.04 a 0.54 a
TR 43 BT, SRAGAH O I R RFAE 1B L 5T AR A £71 BEHEEFRRBRERS SN

B Sy B A BB R A0 3R 7 BN o B3 A AR AT
(PCI~PC) FFE{E ¥ KT 1.00, 73 58 4.57.1.91,
1.42, Bt 7 Z 5Tk R IE 78.99%. PC1 J7 Z ok %
B E . N 45.71%, e 0 A 7 R IE  PC2 IRZ . N
19.08%,PC3 J7 Z TR H N 14.20%. K4EEER C.
B A T PERE CFL AR 4E A6 . CasFeMn. Se.
Zn FEARMEA S E R IR XX T, RN iR
3 ERS FHATIE S E R EE R

F1=0.373 8X,+0.393 8X,+0.696 4X;+0.735 2X,+
0.200 8X5+0.885 3X:+0.575 5X:+0.939 2X:+0.827 5X,—
0.726 9Xo:

F2=-0.220 3X+0.802 5X,+0.625 5X:+0.507 1.X;~
0.318 4X:-0.312 0.X,-0.103 8X:-0.202 8X:-0.054 0.X;—
0.559 8X:

F3=0.282 7X,+0.400 5X,+0.177 9X:-0.281 7X,+
0.803 9X:—0.025 0.X,+0.428 1.X,-0.227 4X,-0.432 6X,+
0.007 9Xi-

H F1.F2.F3 43537~ PC1.PC2.PC3 115
2o WIEAR Z=45.71%F1+19.08%F2+14.20%F3

Table 7 Principal component analysis of nutritional
quality of different Allium hookeri resources

A EE R RITIRRE
PC Eigenvalue Proportlon of Cumu'latlve proportion
variance/% of variance/%

PC1 4.57 45.71 45.71

PC2 1.91 19.08 64.79

PC3 1.42 14.20 78.99

PC4 0.95 9.55 88.54

PC5 0.68 6.78 95.32

PC6 0.19 1.89 97.21

PC7 0.14 1.41 98.62

PC8 0.09 0.87 99.50

PC9 0.05 0.48 99.98

PC10 0.00 0.00 100.00

THHEFARMNEFR MR ES T, SRR S AT
No ANEFEARE FRERE 1350 H i 2K N - 20-C7
2 >20-CJ2 I >20-CJ7 * >20-CJ1 1, 20-CJ2
M >CK #.20-CJ1 8 >CK M. R[5 IEm- o
B m B A A, 45 B 20-CI7>20-CI2>
20-CJ1>CK.
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Table 8 Comprehensive score of principal component

analysis
P BAMS
No. rincipal component score Comprehensive Rank
PC1 PC2 PC3 score
CKA -233  -1.15 -1.68 -1.52 6
20-CJ1A 022  -2.59 1.05 -0.24 4
20-CJ2A .21 -0.04 1.45 0.75 2
20-CJ7A 0.06 2.28 0.67 0.56 3
CKB -1.47 0.30 -0.14 -0.63 5
20-CJIB  -1.74 0.79 0.12 -0.63 5
20-CJ2B  -0.66 0.45 -0.15 -0.24 4
20-CJ7B 469  -0.03 -1.31 1.95 1

T BHEG SE 1 A IR T, B 2R AR .
Note: The A after the germplasm number refers to the leaf, and B

refers to the fleshy root.

2.5 BERHEEMRIERFE S mBIEREX ST

HI & 3 AT, i e R C & E S ks 2R
FH LRSS, S R BAL Y P Bk DL 58 AR
SRR ARG, S AT 4E R B R R
AR ARG R IR R RS B R R
DO W A B B RS R AT R A
FELET 2 AR T PR AROFEL 2T 2 AR A AR ARk
AR AR S B EAR IR R, SIRE AR
R IEMR, 5 AR R B R DL
(FESINADRIS SO ETE 5V RSy 7 SN AN
AR 4) 2 5 25 BAH 5% 5 ity T I P 2 B S i ke
SR R B RAN REF S B EWMEZ LML, 5
MRV VERE RFL AT RS RS B EEFIE
MR, 5P B B B LU B 2R AR K )
A DU, SRR R B R D&
PALSORAEL 28] 52 30 35 AR % 5 I R fHL 2T 45 B S AR T
VAR RE AR £ 4 AR AT AR AR B AR AR B
B EREEF MR, SIREAR T ELEE LM
EIE= LR 7N AR S WAl W &Y N
ARACHY AR 35 TR 5%, S5 AR AR ) I R A
EOWSE E S SN Y RO R i S WA )
W& S e R LR 9E R R
K2 EF LMK, SRESEEEF TR ot
P 405 B P T Bk TR DA S
R AR LM, 598 2 83 EAHK,
SRR BT AR VA PR ARRE £ 4 ARG AR AR R
PR S EHEREE MR, SRMSELEE
FH VORI MR AL S A L RO KR
ERY B F LMK, SRR 282 B it
<182

R SR AL R Ties N o SN N EY SN
MR BRI ZE EARSG, 5 a3 B bR B
R 28 2 MO, AR ATV PR AR 2T 4 AR
B HR R MR R MR A R B R AR 3 A O
HIRE A SRR RE AR S ES
ISNEES SOEY/ETE NN PEST/N ST N
5, SR AT PR RS AR A R AR O
R, GIRE AP R AT 4E RAL IREF S B 2
e N PRI 3 ST NN &Y N GiE i8S
EAR LA, 5 AR 2 82 B, 5R
B AR AR B A R AR 2 SO O, SRR AT
iR RS R TE iV [ PATE 7 NSRS L SN )
R IR, SR R AR ER AR R
BRI 5 DU G PRI 5 K B 2 A O
HRKEHRERKEREFIEHAR, SR REEE
¥ 50 G 2 O 0%, SRR R LA PR AR
il ARLAD AR B BN R R R UM OGS R
L AR A 2 A 25 AR, 5 AR 2 2
FHIEAOG, SR AT PR AROR £ 4 ARG AR AR AR
BRHRAN R R R AR TG, SIRE AR
R U OGS RE A S B SR AT R
MR A2 AR A R BT AR BR IR 5 B B3 IE
S, SRS B2 R EHIEMR, 5HREK M
¥4 52 3 25 PO O s AR AT T PR S R S AR A 4 AR
B HR R MR R MR A R B R SRR 3 IR A R
HERZEMENEE AR, SERER CARRKY
I GO MO 21 28 &5 B 5 AR A IR AR B
AR R EE S B AR B R, B R
LIS AR 25 DA G, 5 ORI &2 0 38 DA oK
ARG 5 B AR A R ARG AR Y AR
IR PRSI EES SN CEN NPT IS S IR S TE Sl
HHOG S AR B S AR ARG AR 2 ) AR
M5y, EPSPEST EEY NI S SOEY I ETE iy P
PSR 52 58 2 7R O AR 5 B 5 AR AR 5
ERRE LR, HEER BREH ARRKE L
R 2 UM ¢ AR & B S AR B 5 AR 35 IR A
5%, SRR A AR KIS AR 2 AR G, SRR AR
MR Z TR RS RSB ARR KR
e TR, SIEREK 2 EE UK BEH SR
RIS AR 25 IEAR S, 5 AU 22 43 35 TEAH G

3 WitE4hwR

Xt AESE R PRBEAT YL BT T S M T RS A
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Y25
Y
Y

DS S S S
WYL 4R C &R Y2, M SR & & Y3, R AVA R £ 5 Y4, R LA 4 & Y5, R IR & s Y. i S
Y7, M AR Y8 M A R YO A A R Y 10, R R Y L R Y12 BRI Y13, K Y 14l I SE Y15 MRYEAE R C B R Y6,
HRER 2 5 Y1 7. AR AT VA PR & &, Y18, ML 2 2 i Y19, MR AL & &5 Y20, ARAS & i Y21, MR & &5 Y22, MR 2 5 Y23, M 3%
Y24 MREES S Y25 K Y26, M Y27, AIBUIRAG  Y28. RIFIRML. *3IRTE 0.05 KT HHOC <R TE 0.01 K TPAR ARG .
Note:Y1. Leaf vitamin C content; Y2. Leaf protein content; Y3. Leaf soluble sugar content; Y4. Leaf crude fiber content; Y5. Leaf sulfide com-
pounds content; Y6. Leaf Ca content; Y7. Leaf Mn content; Y8. Leaf Fe content; Y9. Leaf Se content; Y10. Leaf Zn content; Y11. Plant height; Y12.
Plant width; Y13. Leaf length; Y14. Leaf width; Y15. Root vitamin C content; Y16. Root protein content; Y17. Root soluble sugar content; Y18.
Root crude fiber content; Y19. Root sulfide compounds content; Y20. Root Ca content; Y21. Root Mn content; Y22. Root Fe content; Y23. Root Se

Y
Y2
Y
Y
Y
Y
Y
Y
Y

content; Y24. Root Zn content; Y25. Pseudostem length; Y26. Pseudostem diameter; Y27. Fleshy root length; Y28. Fleshy root diameter. * indicates

significant correlation at 0.05 level, and ** indicates extremely significant correlation at 0.01 level.
B3 FEHIEMRMEFRRIEREX ST

Fig. 3 Correlation analysis of traits and nutritional quality indicators in Allium hookeri

S5 B IR R 7T 22 S vh T B el R ) B A R S
SRR I T 15 B A R A B B B A R
SR TT . AR FUEERS 11 YIRS 1 5t
PP A= 98 i AR BRI S 6 08 5 E R IR AR I E 5
AT s AS R SE AT A FE AR 2 FEE DL A 4
PR E IR TR bR TR AR IR 2R 5 O 98 E AR5
BRI TT PR E R BEE 1 2 A

REFFERI, 11 FpgertdEf 8 MEASTRFRIIAT
AR ZESR . H 20-CI1 7fERR & AR K
TP 5T R AR 7 THT 35 3R B 9 (4 Sl D 22.97 em,
2357 cm A 3.11 mm) , 20-CJ2 # 18 & K
(47.70 ¢cm),20-CJ17 MK A K (31.13 cm),20-CJ12
FR I 5 B3 B (12.40 em) o A HAE bR it AT 1500y
BT, FRECAT 2 AN TUERZR 5 = 1 2 B4y (PC1.PC2)
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HEAT 53 M7, PCL DTERZE N 39.88% , = B 7 58 i
ZEH BRI, S T R AR R Al
A E AR BRI PC2 TIERE N 18.67%,
Forp B 25K 5 TR AR 2 0 S ) AT, 3R B R )
Be e b b 25K 5 N AR BRI AEE R R R,
XFFA R L3843 5 41 R 5 4 AR K AR S
A MR IR R A DL, AR 11 MrE RS
3 2%:20-CJ1.20-CJ12.20-CJ17 %5 55 -7, 20-CJ7+
20-CJ23.20-CJ26.20-CJ50 2545 74, DL K 20-CJ2.
20-CJ19.20-CJ20.20-CJ51 Zerpgamf i, Z4E ) 5
(B2 B R ) A AR AR S S Ay 2R — B

XT3 FpAS [R5 0 95 i AR i AR B 10 AN E
FEAR PR IEAT AT, DAk B SR R — S o R
SRR KB, LE I E IR I, 28 A SR HE 20-CI7
M B 0 ATV PR RS R A 4 E Y B
T AR, 2 0N 50.56 mg - g 76.26 mg - g
I 47.48% . FE W AY B8 dE 20-CI1 I A 4E AR
F C(554.68 pg-g") itk (3.08 mg-kg') .8k
(30.25 pg- g D FIEE(9.37 ug- g )& m i e, b 4k
R C &\ IR R & k) & T ik S 1 B A v vtk
(39.00 mg-100 g ™", iX — 22 5 ] G 5 R TR U5
BR AR S METHEAFAA K. oe B 5irE 20-CJ2
4G (1 072.81 pg - g') 4 (21.00 pg - g') Al
fifi C0.05 pg-g"H &\ fm. EMRE IR MW,
20-CJ7 3 W & A i (4035 mg - g') « A ¥ P B
(83.84 mg-g") LT 4E(53.53%) & &y, HAS .
BVER VI VBRI C R S A W T v A A
gAY X — R IR, AR Y T AR R E R Ay
e {651 1) T B 22 BT 0 TR A A7 T b R S R AR
XS BRI R IE N A G, A
ST P R T AR T AR A T R I, FE R 2 e
e B MYEAE R B RS EAEHLS R R E R,
AT E— P B AUE [AS [F] i B 5 (AR o IR )
BCM) 225 . K 10 NE TR 5 AR AR 53 40 B 614k
N3 AT, B TTEREIL 78.99%. LR A 1R HE
¥ N :20-CJ7 R >20-CJ2 ™. 20-CJ7 " >20-CJ1
H.20-CJ2 2 >CK R .20-CJ1 #>CK M-, ¥ [7— 4
B S I  AIAR B IR R AR AR, o HER R
20-CJ7 > 20-CJ2 > 20-CJ1 > CK, 2 B 75 i 74 5 -
20-CJ7 B BEARE TR (B bR s o X PR A 5 47 I
ZIHLHME AR IRANARDT , 7] B 5 66 808 | A
A3TE BB R AR T 1l DA AR AR PR B B R 4
FE A R,
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B B S 77 TR A S T2 S TR AR I A S o
W REW, 2B RIS RS IR B AR
EHK. HREERPHHUETLRTEEWEE N
ARG, B — PR S A R e AR AEAR S R o R
AL R EAR S E S RS
&R RO M A & E S T
PERE B AR 25 UM OC , BRI XRS5 R ] BE A
TEARH 7 4 5 (B 25 R R 2 AR 2 TEAH G, 1X
I TE AR M bS8 R G S R e A B AR
WRIKBERIRR.

R R, A2 DA A AR A H AR 1 T ik
¥ 20-CJ1 A1 20-CI19; LASRAG 7™ 250D H AR AT
R 20-CI12 F1 20-CI51: ATF R I REME & E Rt
AR N H bR AT aE $ 20-CI7,
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