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Abstract: To explore the quality evaluation indicators of walnut and pecan varieties cultured in Yunnan, the contents of 12
nutritional indicators which included in mineral elements, protein, crude fat, and vitamin C of 27 walnut varieties were
determined. 12 indicators were comprehensively explored by correlation analysis, principal component analysis and cluster
analysis to reveal variation and comprehensive quality of walnut resources in Yunnan Province. Results showed that the
variation of the content of 12 indicators was relatively rich, the variation coefficient ranged from 5% to 83%, among which
the variation coefficient of vitamin C was the largest and the variation coefficient of crude fat was the smallest. The order
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of the average contents of 9 mineral elements was K>P>Mg>Ca>Mn>Na>Fe>Zn>Cu. The average contents of protein, fat

and vitamin C were 15.62%, 68.63% and 4.66 mg/100 g, respectively. As demonstrated by the results of correlation analysis

on 12 indicators, there was a significant positive correlation between protein and P, Fe, Mg, Ca, and Cu. The principal

component analysis was used to comprehensively evaluate, showed that the comprehensive quality of walnut varieties

'Xiangcha' 'Yongping' 'Wanshu' and 'Xiaoyuanguo' were the best and the pecan variety 'Kaduo' was the better. The

clustering analysis results showed that it can be divided into two major categories, namely the group rich in mineral

elements and the group with high fat content. Subsequently, by combining with cluster analysis, K, Fe, Mg, Ca, Cu, protein

and fat were determined as the critical indicators to evaluate the quality of walnut and pecan varieties cultured in Yunnan.

Pecan varieties were suitable for extracting oil, and 22 main walnut varieties were suitable for direct consumption or the

development of functional beverages rich in mineral elements and protein. The study clarified the critical indicators for

evaluating the quality of Yunnan walnut and explored its quality characteristics, providing a scientific classification

method, and laying a theoretical basis for the construction of the Yunnan walnut quality evaluation system.

Key words: walnuts; quality; principal component analysis; cluster analysis; comprehensive evaluation

T ERZARR S D7 IR AR, 2 AR A Pt
—W, BEEE LR R, AR A R IR A
T B ZR Ml R RN e B 5 T T R FEEE AR
FH, = m S AR BAT 200, kA e iR
FE SO, IR ERAR A T S — KA, PR
e 10 77 Pl fageit, 4k 2022 4R, =
FAAZME S RIS 191 JTI, £55 77 Hik 539 147G, 2
JEaEE AL, B2 LI EAZME (Juglans regia Linn.) |
A2 W AZEE (Carya illinoensis(Wangenh. )K. Koch) .
HRERE (Juglans sigillata Dode) 2579 A 3=, T4 5 Fh
AFREAZAE . Kk =58k B TanE S, &
AT 70% LA L, JUHAE R B BB,
T 90% AR P I FEAABE, AP R 2 2 A
P& Al b i) =z —P ), AR BRI ALY
40% DL E©, WS AR, AR I E AL T R A
DA R TR/ DiaN s &= D DIRNES | 2 e N D WS Y LGS B AL
FAEIE YT, B R SR E R 24 R AR A T
3 I, WRAYZE 3 A 58 24 HbAZ Bk 5 BT 4R
AR, ZE G PP L TR SR RN, AR TR
HE,

RN, BRI SLE TR T SZ2 AR R . ST LB
ik By 45 L4 22 & X 3 A2 ), AN [R) & R A0 5T
JLE VBN EANE . A RS EWAERRZE
SRUSITT GRS BKEENS X A 6 FRAZME A SRS
FE SR AT AT 04T, S5 R, 6 Ak PR e

5. AT S A YER S AR 2SS PR E 43
AT RE T == B E AR AZ AR 88 1 5T /i G IR
e BHEE MRS 10.93%~21.21%, I5 i & & 1E
59.40%~69.86%; Xl @55 X} 6 Fpydire ILAZ BRI
Wi A SCE SRS AT T 43T, S5 R R W, B S FEAE
i FNEE I BTAE N Y 6 PSSR AT E SR Z IR AE 22
R Qi A - S | TN = = DO == e N 11 1]
PR 855 FE AT Xt 2 e AR AN T LLAZ AR T 4R
GIPHT, G5 R FRUIRFER . S48 HVEPE L 10 5
34, ITHH T RS Fe. & Zn, & Ca ML H
BRI . AT I, AR S AP AR S 00 5 3R Al Sy
FEAERR R 2ZEHP

BTG FAZMRE S5 5 0T 7 i o8 22842 vp 1
AW . S 5T N TR AF Al 532023, e UL X BT e 3R
LA HAD S AR PRI TIOSE ST . ik, ARSIk
B 27 Ak s PR SRS, XPHERE . BT, V. 9 B
WG ER W& S g AR AT, ekl |, SRR
PG oy WT T A A IR G AR5y, S5 G AHIC R
IS HT iR S AR SR, BHBRZA G TP
M EEPEFE IR, LR G TP O GE I DR BT Rk S A, LA
Wk 2 A AZAR TR PP AR R AR B B LA,
YA HR SRR FHER AR 2R -

1 MRS
1.1 MRS

EHCESE TR 25 4 P R B 2 i ik
MR I X T . IR 27 Fh AN [E] &SR, &
1 kg, GLFh 22 FAZALSH PR, 53501 A B sy </ INJQIE <R
AT il -5 U5 B>/ INbEv < [P 2 v 32 RO
SINRIHL PR 1S AR DU Ty AL SRR Al B
TR S EmAR L E K, R
H1~H22 DA K 5 Frdiss iz sk fh, Bl w82
I BRI e R, di's o S1~S5; LBR . Bk .
SR . WA AR ISl Atk | RFRSR . ARERED .
mmEIR . SAMRELSEY v el Y B A HERE
AT BRA ] WARICE RS UR (1000 mg/L)  EZRA
a4 )@ M A AR SR o, AR B SR FH R
P AR R B TR

722S 406CEEIT Mg R AR R HAN AR S A
OPTIMASO000 HLIBFHE G55 B F I JmF R SR
2 [F Perkin Elmer 2\ 7; ED36 #4714 ##{L . SWT
2240 HFRKF db Rt SfAZE RS A R4S F] ; FD
115 G X4 361E BINDER AW
1.2 XWFEE
1.2.1 FEELTIALEE  EEAZPE TS 2552, TR LE A
=AY 5], A 70 C M T ZEE, MU, .
1.22 HPBSEWME AKHE GB/T 5009.5-2010 5
HE, WEFIFREL 0.5 g B AES,, B2 A T HR A0 E ZUMR
LN 0.1 g BRFRE . 1 g BREREP A2 5 mL BRI T



45 % 55 14

iKW, A ARARESFEAERE S BT S 4R AT - 247 -

AR, AR N 4 mL 2R — IR %R
MW S 4 mL A5, K\ HIEL 15 mine T
£ 400 nm AL EE S REAE, 38 I G R S bR
LB HR IR P AR TS R
123 HAEW Z&EME MKHIE GB/T 5512-2008 #R
HE, AERMFREL 5.0 g MR AL S B T3 - i BB 4R 15
H, AR RIS P, T A i R 2 0 A e R LA
o KU IR R ] A R IO B 6~8 min 1] i
1K, $2HZY 16 he $REGERE S, fEKIE FZE TR &
FRAX AT T TRE, KPR PR G U R 2 o R, B
FHAT R R S
1.2.4 44K C Smillbe  SRAEHE el .
HEBMPRIBUZ R AL S 10.0 g, METMANA 50 mL Bfi&-
EDTA ¥ BOKFE S R SIS G PR HC 1 he 5]
25 9000 r/min ES.Cr 10 min, iFIEFHRIS FiER .. B
5 mL _F3EWR, KA 0.5 mL {5 BR - 2 BRI i
5% WRPRAN 5% FHMREL, IR S)/5 T 30 °C 7K 15 min,
YIS TF 4000 r/min Z5.0> 10 min, FYEW T 760 nm
HE WG, AR E Ve AR Ve SrePY,
125 WG FEME  RPE NY/T 1653-2008
b, dE O H RS AR B AR T R GRS, M
Hk{— " K. P, Ca. Mg. Zn, Mn. Fe, Cu. Na &
B WERAPREL 0.5 g MriEa Az A &, T° 40 mL
ZEER DY, BT JRR A AR oI A, B AR
Jridh, 550 °C KAk 4 h, BUHB AT E =R, H 5 mL ¥
PR AT s fre ks, 2500, % A 50 mL Z5 i, AN
PRSI ESS, IRS) . B AN E Ao Srm™s,
1.3 HUEAIE

BB AL TSR Excel 2019, SPSSAU TEZR#A: .
OriginPro 2018 X HAIE G HAT /3 AT AL PR, AHIE
PEAF TR 2 25 Pearson AR 53 B XUAE B 4
FEVESY M (P<0.05), 543 HHdiFH SPSSAU TE

At B OriginPro 114, Z&2& 43 M1 (i | OriginPro
2018 #AF M “ G- A E - R AR 5
J&, R T BRECHEES (Square Euclidean distance) o
2 RS9
2.1 T REEMEEZERICERIBIRIENT
WoGE . AT AN . 4 E RECE TN AZ
kB BB SRR A . XF 27 Fh s r AR s R
MIBE(P) . B (KD . $£(Zn) . £k (Fe) . 4 (Mn) . ££
(Mg) . #5(Ca) . #i(Cu) . #1(Na)JTEK . FEET. AR
i A2 C(VO M F BT HT(GR 1, 38 2), 45
FH, MEW OFI TIonE, FEHEERN =N
K. P, Mg, 284635 Bl 43 5 4 T 3430~7370. 2230~
6780, 1000~1980 mg/kg Z [d]; Ca ¥ & 1F 379 mg/
kg & 999 mg/kg Z[a], 27 i~ Ah R K. P, Mg, Ca
TS AT 0 R R EERR IR . Wise Il
KMk AR Z Ik MR, Na o2 & 8 i il
FeILAZHk AR M JE I (126 mg/kg), Al A
Ak (10.3 mg/kg), A FElm K. HRMEoER
& E B HES AR YK 2 Mn>Fe>Zn>Cu, Mn Hl
Cu 14 & B I sh 8K, Mn & B & 5 09 02 96 S 1%
B>, S 202 mg/kg, Cu & hodem B DU T 28k, A
22.6 mg/kg; Fe Fll Zn WY& 143 5I7E 43.2~22.4 mg/kg
F136.8~13.6 mg/kg Z A48k, F Bt = 535128 /)
BRAZBE A LLAZ AR TS 5k . 27 PR SE b
9 R ICE S AT 6.96~7370 mg/kg Z[d], 4470
E S IE S PN 3887.89. 4927.41, 25.50, 31.43,
78.96. 1636.93., 683.15, 15.74, 44.57 mg/kg. 9 Ff
W BT EA S R S EIRAK IR S Na, Cu, Mn., P,
Zn, Ca. K. Fe, Mg, Fe fll Mg JUE &N R R
U /N, TE 20% LAF, L] Fe fl Mg JL &R & #1E
27 Ak R EI R E, Na, Mn., Cu %5 5 Fifiiaons

AP E] AR SRR

F 1 EAFEREER TR E IR

Table 1 Nutrients content of different walnut and pecan varieties in Yunnan Province

G5 Wi (P, mg/kg) (K, mg/kg) #(Zn, mg/kg) #:(Fe, mg/kg) i (Mn, mg/kg) (Mg, mg/kg)
HI 4760.00+90.00° 7370.00:88.00° 30.60+0.50° 37.00+0.32¢ 82.60+3.00¢ 1820.00+13.00°
H2 4760.00+82.00° 4700.00+65.00% 25.40+0.31" 33.40+0.33" 55.80+2.00" 1910.00+11.00¢¢
H3 4560.00+79.00°% 5260.00+60.00% 20.70+0.30™ 28.40+0.25' 69.20+2.21" 1880.00+14.00¢
H4 3030.00+55.00¢ 4100.00+55.00" 13.60+0.21° 22.40+0.18¢ 17.60+0.62" 1380.00+10.10"
HS 4500.00+87.00%" 6870.00+80.00° 22.40+0.32% 35.60+0.26° 32.20+1.00™ 1910.00+£12.10¢¢
H6 4000.00+70.00" 4360.00+£50.00™ 21.00+0.35"™ 33.40+0.28" 65.30+2.35 1640.00+11.50°
H7 2300.00+43.00° 3430.00:£45.00° 16.70+0.26° 24.80+0.21° 55.60+2.05 1000.00+6.48°
H8 3950.00+73.00" 4400.00+52.00™ 19.40+0.31" 35.40+0.34°" 77.60+2.79¢" 1720.00+12.95'
H9 4500.00+85.00%" 5360.00£72.00" 25.10+0.41" 34.40+0.36¢ 114.00+4.29¢ 1900.00+13.88¢

H10 4480.00+78.00¢ 5940.00+76.00¢ 24.00+0.38' 43.20+0.43 96.70+3.59" 1920.00+15.84¢

HI11 4180.00+80.00¢ 4440.00+56.00™ 25.20+0.39" 35.10+0.31" 106.00+3.80° 1780.00+13.25¢

HI12 3620.00£64.00° 3880.00+£51.50° 21.60+0.32" 37.40+0.39¢ 99.40+3.71" 1570.00+11.45"

H13 4580.00+£84.00°* 4550.00+£57.00! 30.100.48° 34.00+0.318 79.60+2.79¢ 1920.00+14.42¢

H14 4420.00+81.00" 5280.00+£66.00% 20.90+0.29™ 31.00+0.3 1Y 29.80+0.74™ 1820.00+11.95°

H15 2640.00+47.00™ 3830.00+48.00° 32.40+0.49¢ 24.00:£0.20° 125.00+4.75° 1210.00+8.39¢

H16 4540.00£77.00% 4900.00+£61.00° 27.00:£0.188 32.00+0.14' 56.80+1.77" 1720.00+£9.43

H17 3920.00+67.00" 6300.00+£81.00° 19.50+0.10" 26.50£0.12™ 96.60+3.78" 1740.00+10.45"
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i Wi (P, mg/kg) (K, mg/kg) E(Zn, mg/kg) % (Fe, mg/kg) 4 (Mn, mg/kg) (Mg, mg/kg)
H18 3760.00+69.00' 5160.33+71.50" 19.30+0.30" 28.70+0.30' 28.60+1.25™ 1540.00+£9.60™
H19 3660.00+63.00" 4160.00+53.00" 25.50+0.40" 29.80+0.24 202.00+8.19" 1380.00+9.65"
H20 6780.00+20.00° 5060.00+32.00' 33.60+0.57° 42.20+0.35 94.80+0.77" 1960.00+10.67°
H21 2230.00+41.00° 5800.00+78.00° 21.60+0.34' 39.00+£0.41¢ 73.00+1.62" 1600.00+10.35*
H22 4603.00+15.00% 4440.00£22.00™ 28.70+0.48" 31.97£0.27' 70.43+2.59" 1817.00+10.85°
S1 2480.00+42.00" 3610.00+39.00¢ 35.20+0.26° 22.50+0.17¢ 70.40+2.48" 1160.00+8.02"
S2 2680.00+46.00™ 4120.00+47.00" 33.000.56% 23.70+0.24° 34.20+1.32' 1240.00+8.24°
S3 2880.00+50.00' 4760.00+58.00* 36.80£0.62° 25.00+0.23° 114.00+3.94¢ 1380.00+8.75"
S4 2490.00+44.00" 4000.00+54.00° 34.60+0.55" 25.60+0.22" 131.00+4.53° 1300.00+8.53°
S5 4670.00+34.00™ 6959.67+42.50° 24.50+£0.15" 32.20+0.19' 53.80+1.84" 1980.00+9.35"
G #5(Ca, mg/kg) #i(Cu, mg/kg) #(Na, mg/kg) EAR(%) HHEWT (%) Ve(mg/100 g)
H1 736.00+11.30" 17.30£0.40° 55.30+2.20%% 16.60+0.17i 59.52+0.06° 6.00£0.29"
H2 610.00+10.00 14.20£0.30° 15.80+0.63 18.80£0.16° 65.060.18™ 2.70+0.03"
H3 650.00£10.10° 13.00+0.28* 20.20:£0.80™ 15.30£0.21' 69.45+0.07¢" 2.70+0.08"
H4 492.00+7.50™ 6.96+0.15" 26.40+1.05¢K 14.80+0.24" 69.68+0.27" 7.00+0.35°
H5 860.00+13.10¢ 16.20+0.35%" 66.80+2.60"¢ 13.90+0.12° 70.08+0.49¢ 9.00£0.45«
H6 728.00+11.10" 21.50+0.45" 29.20:1.15%hi 16.60+£0.18' 68.36+0.08' 9.70+0.47¢
H7 508.0048.00™ 12.20+0.26' 63.10+2.40%¢ 15.10+0.14"™ 64.97+0.28™ 2.70+0.13"
H8 894.00+13.00° 15.20+0.341 49.00:£1.95%" 18.20+0.10% 68.14+0.117 2.00+0.09Y
H9 610.00+9.10* 22.10+0.49° 33.60+1.30¢1"k 17.2040.11"% 68.200.22" 2.70+0.11"
H10 756.00+11.202 18.20+0.37° 52.00+1.98% 18.20+0.20% 65.86+0.12 3.70+1.85¢8
HIl 944.00+14.10° 20.14+0.43° 29.10+1.16"K 16.00+£0.3* 70.87+0.24° 3.30+0.15¢"
HI2 608.00+9.20* 19.60+0.44% 23.20+0.91"* 17.10+0.35¢" 66.82+0.39" 2.69+0.09"
H13 724.00+11.00" 22.60+0.47° 14.00+0.55% 17.40+0.15" 69.11+0.21" 3.30+0.14%"
H14 636.009.40’ 18.20+0.41° 27.60+1.10% 16.90+0.13" 69.66+0.25" 2.00+0.101
H15 678.00+10.50' 7.94£0.17° 22.60:£0.90™ 10.80+£0.09¢ 73.55+0.30° 6.00+0.29°
H16 790.00+12.10° 12.40+0.25' 48.10+1.90°¢" 18.10+0.25° 67.10+0.31* 4.00+0.19¢
H17 606.00+9.60" 16.70£0.368 122.004.80° 14.90£0.26™ 63.46+0.29° 4.00+0.17¢
H18 618.00£9.50* 13.30+0.29" 45,00+1.75%" 15.00+£0.31™ 70.23+0.52° 3.30+0.16="
H19 807.00+12.40° 19.40+0.39¢ 40.70+1.60°" 16.20+0.08' 69.97+0.47°" 2.70+0.13"
H20 986.00+14.20* 22.60+0.48" 10.30+4.10" 19.40+0.27° 66.97+0.16" 13.90+0.69°
H21 840.00+12.00° 15.80+0.33" 37.40£14.50°" 15.80+0.14% 70.95+0.28¢ 8.40+0.39¢
H22 999.00+14.00° 18.13+0.38° 35.00+13.80°""ik 19.87+0.36 67.96+0.37 17.00+0.78"
S1 379.00+6.007 9.73+0.20™ 28.0011.00%"K 10.20:£0.09" 75.59+0.44° 1.30:£0.06
S2 460.00£7.00° 12.20+0.27' 39.30+15.10°%" 10.40+0.23" 73.05+0.36° 2.00+0.09Y
S3 482.00+£7.30™ 8.70+0.18" 67.60+26.00" 11.40+0.11° 70.61x0.31¢ 2.00+0.05"
S4 470.00£7.40°° 8.54+0.19" 126.00+49.00° 9.25+0.18° 73.72£0.42° 1.30+0.06'
S5 574.00+8.70! 22.20+0.50° 76.00+30.00° 18.40+0.32¢ 64.06+0.38" 1.30+0.04'
TE: FFIAR/NG SRR P<0.057K 22 57 %
2 mEARZBES RS BRITER . OB IR E R R T

Table 2 Variation analysis of mineral elements, protein and fat content of different walnut and pecan varieties in Yunnan Province

e P K Zn Fe Mn Mg Ca Cu Na HEB R Ve
(mg/kg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (mgkg) (%) (%) (mg/100 g)

HORAE 6780 7370 36.8 432 202 1980 999 226 126 19.87 75.59 17

o/ ME 2230 3430 13.6 224 17.6 1000 379 6.96 103 9.25 59.52 1.3

FHE 3887.89  4927.41 25.5 31.43 78.96 1636.93  683.15 15.74 4457 1562 68.63 4.66

FREZ 1017.71 1025.58 6 5.74 38.51 279.14 165.06 474 28.11 2.89 3.42 3.85

CV(%) 26 21 24 18 49 17 24 30 63 18 5 83

N P#ESAEE H & A g4 2, A Y
A, LA R TR R i A ORI . 27 ek
Ve P IR ACEAZRE, 35 17 mg/100 g, & &
KA A TR LR =6, fCA 1.3 mg/100 g, HAfthAz
BRI Ve B e X a BN s, A8 5 R ECH 83%;
E TS EAEABIX A 9.25%~19.87%, iy MK

SPAZRE, HU R A AR, SRTE U 2E 0.5%; 1

BT B e LIAZEE =06, Sl 75.59%, I
BIZHETAR, 5 =6 A 2E 16%, 28 57 R AL
5% FHARWIZEAS RS R E] & S E, Ve 1ES AR
EEARBES K . 27 A SRR R T KL IE T
Ve S BES RN 15.6% . 68.63% . 4.66 mg/100 g,
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Table 3 Correlation analysis of 12 nutrition indicators of different varieties walnut and pecan in Yunnan Province
Eiztan P K Zn Fe Mn Mg Ca Cu Na EEM ORUAEWT Ve
P 1
K 0.471" 1
Zn 0.004 -0.118 1
Fe 0.647" 0.468" -0.089 1
Mn -0.057 -0.181 0.386 0.089 1
Mg 0.858™ 0.670" -0.138 07317 -0.132 1
Ca 0.581" 0.246 -0.08 0.706" 0.165 0.564" 1
Cu 0.671" 0.375 -0.12 0.725™ 0.154 0.693™ 0.543" 1
Na -0.27 0.305 0.021 —0.242 0.154 -0.153 -0266  —0.217 1
HH 0.741" 0.312 -0.386" 0714”7 —0.098 0.737" 0.632" 0710  -0.342 1
AR -0.526" —0.564" 0.324 -0.451" 0.09 -0.505"  -0217  —0.449"  -0.156  —0.668" 1
Ve 0.361 0.104 0.023 0.318 -0.118 0.248 0.630™ 0.231 -0.241 0.345 -0.108 1

T *RIRTE0.057KF | 3, P<0.05; **F R 1E0.01 K F# i3, P<0.01.

22F P FARAZARFN | AT LLAZAR IO BR T & B A F)
GB/T 20398-2006 AWk 1 L JoT 48 P e ) i 4r
WARECE R = 14%), 23 RS RIS T & &
BB ARUE NI = 65%) -
2.2 AE@mMEEZik 12 NEFIBFREX ST

i8 FH Bz IR #MAH & R BORXT 12 A IR e bR Y
A AT H3HT, AT as S LR 3, Horb g 6 XHHEhs
(] 8 AH SR IR 3] 4 25 7K 7 (P<0.05), 21 X ARIE] Y
FH e B 2 3 7K (P<0.01), UaBHIEHr#EHR 2
[E) HA R IIAH S PE . SRS 12 A E IR Fehr
AT T, P 5 Fe. Mg, Ca, Cu, R & i
S IEAHE(P<0.01), 5 K FE 2 BEIEAHG
(P<0.05); K 5 Mg & & 24K I 3 1EAH 2 (P<0.01),
5§ Fe & 8 3 1FAHX(P<0.01); Fe 5 Mg, Ca. Cu. &
FI5T 5 i S 25 IE AR OG (P<0.01); Mg 55 Ca, Cu,
FEHR S EENBEFEIEAHE(P<0.01); Ca5 Cu, &
UL & A B 3 IEAH G (P<0.01); Cu 5EE &
R B IEAR G (P<0.01); Mn {5 Zn &2 W
FIEAHSC(P<0.05); Zn S H & 2 I 2 AHC
(P<0.05); MBI 5 P. K. Mg, & 1 it & 1% . 3%
1A AH & (P<0.01), 5 Fe il Cu JU & 2 b & 7 AH ¢
(P<0.05); Vo {05 Ca S W2 1EAHE(P<0.01); Na
HHAM 11 AEFRIEPRITC W E A rE, IEAR S
e 5 5 18 B[R] sF R A5 PR A 28 3% 00 2R 1 i 2 e B IR
IR et G, I Z Al RetER /N, EHER S 5 B
FIICE S W EAESE, BT S 5 Aot R AN H R
5t A e 2 ARG, DA SRR S R AR R
% P. Fe. Mg. Ca., Cu JG % FJ i 25 IR I BB A% Bk
23 ZHERIZ 2AMEFEFRNERS DTS EE
N

FE ST TR /DB AR R AT e 22 Hb S BRE R
AR R, — A BB 22 5T KT 85%, ik
T AR B RF s EZAF B, X 12 A5 FRFE bRt
AT FAT 50T, B S A R DTSR IA 86.39%,

VLHHHREL 5 53 mT DA e 277 FPAZ Ak S S 5 5T 1T
M TEEEBE (R 4, B 1 FEEE R 5.379,
HE A LIRS L ARG R Mg, P
Fe. Ca. Cu. K & = 2R i E R K, Jr 22 5THkR R
44.82%; &5 2 FIMATEREME N 1.743, Na F1 K JGE
T MBI . Ve STREMER R, T ZETTRER
S 14.52%; 95 3 ERSTFIE{E SN 1.450, Zn, Mn JG
HE RN ER K, T 2ZTIHEE R 12.08%; 25 4
FERST T Ve SRR E R R, T 2ZE 5Tk R R
8.02%; 5 5 E 4T FionE Zn Al Na & &= 1 %L
TAHEBER, 722 TR N 6.94%, 5 Ty hiEss
FEAR I A7 (B E AR RR R, R B AR AR % i 2 il 1)
S S TE W] 114, 28 par (B 00 (F 0 48 X B RS, B I 471
] PR SZ IR R

# 4 BEAFRBES RN 12 A E TR R (A TR R
Table 4 Eigenvalues and cumulative variance proportion of 12
nutrition indicators of different varieties walnut and pecan in
Yunnan Province

EistoN PC, PC, PC, PC, PC
P 0.87 0.064 0.066 0.062  —0.277
K 0.582  —0.558  0.284 0351  —0.128
Zn -0227  0.468 0.607 0298  —0.425

Fe 0.856 0.133 0.138  —0.086 0.01

Mn -0.063  0.399 0.742  -0368  0.299
Mg 0.895 -0.13 0.08 0.064  —0.269

Ca 0.745 0.429 0.025 0.159 0.331

Cu 0.81 0.097 0.163  -0286  —0.04

Na -0252  —0.604  0.544 0.235 0.358
HHR 0.893  —0.002 -0211 —0246  0.095

HH AR -0.648  0.521  -0.072  0.117 -0.16

Ve 0.449 0.43 -0221  0.602 0.350
FEIEAR 5.379 1.743 1.450 0.963 0.833
FTETRE(%)  44.82 14.52 12.08 8.02 6.94
ST (%) 44.82 59.35 71.43 79.45 86.39

H Z. Zy. Zy. Zy Zs S35 ER X 5 A Ak,
D CIND SND ST Xio~ Xq1~ Xpp 3 3MCER 12 DFEHR,
FIAGEN AT Lt Jr 2



- 250 - £ Tl B4

20244 7 A

7,=0.375X,+0.251X,—0.098X,+0.369X ,—0.027X s+
0.386X:+0.321X,+0.349X,—0.109X+0.385X,,—0.279X,, -+
0.194X,

7,=0.048X,—0.423X,+0.354X,+0.100X,+0.303Xs—
0.099X+0.325X+0.074X—0.457X—0.002X, 7+0.395X, ;+
0.326X,

7,=0.054X,+0.236X,+0.504X,+0.114X,+0.6 16X s+
0.066X+0.021X+0.136X+0.451X4—0.175X ,—0.060X , —
0.184X,,

7,=0.064X,+0.358X,+0.304X,—0.088X,—0.375X o+
0.065X+0.162X,—0.292X+0.239X—0.250X,7+0.119X, +
0.614X,

Zs~—0.303X,—0.140X,—0.466X;+0.011X +0.328X—
0.295X+0.363X,—0.044X+0.393X5+0.105X,,—0.175X, ;+
0.384X,

FIEsF, ZrBLASE 1.2, 3. 4, 5 BRI 72557
R a) .| ay. ay. a,. ag YE A MEEINLE G (L5615
SHED) VM BL T Sy . C=a,Z,+a,Z, a7 +a,Z a7
B 27 ASASTE] SRR ILAZBRSR A 12 FhE FRFE AR
I EIRA AR R 1 Fe ik 2, 15 2045 A AR
MIZE G135 E IR 5.

I LE GRS 27 PRI TLE AT, S5
1553 HEZ BT = AR R B AR IR AZRE < i i
KRR, Z MK R/ NBIERAZAE VE B AR R R 1 5
AZH U RRR | S LAk R 204
2.4 A E@MIZIERIH 12 MEFIERNRES R

IS FEAS RN 53 M AS [R]  ZEBE EA TAR AL
PEPEANY, FTLAZES . FOATRR AR BT ST X 52 2 (1]
A S ZR B2 SR A IRR EG I 2 38 25 S 7 Rl s ik, DA
12 A8 FRAR bR ST 53 AT i E5 5 A5 43 (B X 27 F

K5 mEAFEEBRGFR SRR S8 MY
Table 5 Comprehensive scoring values and ranking of different
varieties walnut and pecan in Yunnan Province

Y A Z, Z, Z, Zs LGRS HUT
HI 2515 -—1.558 1480 0929 -0249 1316 3
H2 1.236 —0.386 —0.818 —0.691 —1.128 0.307 14
H3 0171 -0379 -0.809 -0.209 -0.84 —0.175 19
H4 —2.203 -0.833 -3.047 0.404 0.571 —1.626 23
H5 1562 -0.801 —0.114 2201 0.104  0.873 5
H6 1.073 0709 -—1.032 —0.046 0.647  0.579 10

H7 2592 -1316 -1.434 -1.058 1.67 —-1.731 24
H8 0950 -0.057 -0.483 —0.887 0.804 0.398 12
H9 1.358 —0.021 0.768 —1.154 —0.662 0.648 9
HI0 2348 —0.646 0.891 —0.609 -0.042 1.174

H11 1.078 1374 0325 -0.756 0.166 0.779 6
HI2 0445 0356 —0.353 -1.847 0.228 0.088 16
H13 1449 1.015 0.122 -0.815 -1.273 0.761 7

H14 0.711 -0.721 -1.183 -0.381 -1.077 -0.039 17
H15 -3.357 2054 0308 0.537 0.272 —1.281 21
H16 0.732 —0.191 -0.281 0.296 -0.161 0.323 13

H17 0.169 —2.896 1.422 0399 1.35 —0.055 18
H18 -0.740 -0.961 -1.328 0.248 —0.195 -0.724 20
HI19 -0416 1.656 1.746  —1.931 1.403 0.24 15

H20 4343 2560 0444 1.046 —-0.42 2.809 1

H21 0457 0433 —-0483 0.677 1.164 0.399 11

H22 2405 2043 -0.754 1.777 1.276 1.753 2
S1 —4573  1.074 -0.098 0.160 —1.443  -2.307 27
S2 -3.579 0247 0424 0.612 -1.275 -1.92 26
83 -3.188 0.067 1.688 0.582 —0.56 —1.398 22
S4  —4380 —0.265 2597 0.664  0.525 -1.85 25
S5 2.023 2555 0.850 —0.148 —0.854 0.656 8

EMRIEAT RIS HT (L 1), 45 IR 27 PRI N
2AKRBEZHCT AL, HEAATT 19 IRISTERELH 1 v,
Hop  Fw M A IR R 1 AN, FRAERCH P
Cu & e A, Mg, Ca, ZEFJR . Ve &Rt
=, LR RIS HUCHERGHER 2~4 19 KA
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Fig.1 Quality clustering analysisof different varieties walnut and pecan in Yunnan Province
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Bk W2 AZBE /INRIR AR R A 1A/ NS, Tk
BRI Ca. FEFAT . Ve & fdem, BV K &
R, /NN Fe S i, Mg S
B, X 3 AP I SE A R BUR Ak Higy
M 15 FAZBERERTE 3 /s ZERFLH I b, SRE T
LEA I 4 1 TROTAZRE MR ARk </ INB A B A
1 AN/INE, GROFEE I Ca. FRAER . V. & i TR
ZEM 4 FREFE I AZEE AN 4 Fh = Ak Bk C R[5 3
B W), X 8 AN AR AR Y AR DT S s e,
Ve Sk, Hrp 4 st ik (= B =
BREJEI TS5’ ) 1) PL K, Mg, Ca JLE & =k
BAL. HUbERH, BE4H T 35 K. Fe. Mg. Cu,
Ca JUER M S MR, &6 HEEHEUT R &
T ORI AT, B T HPINR T S
71.24%, A HLAI AT AZER SR . A, e LA
BRI D7 & s X, J2 00 R T Ie el . 455 4H
TSI AN T RS A A5 SR, (R BE % R R A
AT AR AEALAG I, LS 2 WL AERA BT 2 B A [a] S A
kIR S BT AT PR, B &3 K. Fe. Mg. Ca.
Cu. AT AT AT 2= A ]S AP AZ A SR 52
SSRGS B SER R bR, RIS rE AR T A A
AR TP o
3 45

27 P A RS2 h A B R G A B AE 6.96~
7370 mg/kg, Fir P. K. Mg. Ca B E5em, Haxi
HILER & AK K~ : Mn> Na>Fe>Zn>Cu, & 15T .
R B2 5 53510 15.62% . 68.63%, V. )
TN 4.66 mg/100 g 12 EFETERRH, Na J6 R
NV AR R B K (>60%), Mg TG AN AR
SEFREBLIN, 4 BIR 17%. 18%, IS ST RREUR/]N,
N 5% B RN T R, 12 - E FRTE
P22 (A BB ARSI, 456 25 T i ER 24T
ZE R AfiE K. Fe. Mg, Ca. Cu, FEE. BN
PEHT 2 B AN IR AP AZ AR SR 52 5 5P 45 18 DG M 4R
bro [FIEE, BT RS FRFE ARG SE i A PR B 50K
Sh A JE AR it B & R B A R B RS LAt A4
SR RL

AMFFGT R H T 3T RN IR IS 3T = Ak
E7P IR 27 AR AR IR 52, X 12 TE
FARPRIHAT R GE ST, e I W R = 50 T
JUCE LS AE U S 258, WIHH T K. Fe. Mg.
Ca. Cu. FTE. JBNT ARSI S S PEH i e
FEIR, IZLEH N = S IR P AR R R A
AZARIR =l ) i o e A R B T B A
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