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WE: AT RSLIEMARZGBRSRBEATONE RN, AT RKEREMSF 0GR F R — T 09 E IR
B, RMFTEHN. TR, TRV EFFTEN S REMAREAERYERR T, Z M, B2 K.
FORARIEH BRA LSS 16 ABAFRTTMNE, 2N RELFN. EREAN. BB RY = 1ZHE(28.45~
35.16 mm) ., ¥R F ¥ (6.85~15.18 g). & /F(0.96~1.32 mm)., H4=%(50.00%~60.25%) . & & K (17.07% ~
24.23%) . P8 (54.40%~67.63%) . T g (4. 47% ~T7.95%), % 7 (10.50~25. 40 mg/g) VA B ¥l th &5 8 #
MR RESRELRKABRARNGEEZR. TALRXARAZAGBLE BORRESH. B RE S HH A
FERRAAAFE 6ALRRAYERSZSE 2 EH KK EAA YC-8, YC-3, YC-10, YC-6, YC-12, YC-2. &£ F
TRIIBMARAZBRSAAFE, WA TERSLIBEMARZLFTANT G, I AHT YC-8 THEHHZ A4 HK
T REMREKESR, YC3 THEAZRLRZGTHBALNLEZ, YC-10 THASZHROEMNLE R,
X # W: FRILELEM; AHER; BREA; B4 E

FESES: S792.13 XERFRERD: A
X EH S 1673 -9868(2023)08 - 0076 — 07 FraAHE: R R %) 43245 (0S1D) :

Analysis on Nut Quality of Asexual Lines of
Chongqing Local Walnut (Juglans regia L. )

TANG Jiajia, LI Xiuzhen, PENG Xiu,
ZHOU Xiaozhou, FENG Dalan

Chongqging Academy of Forestry , Chongging 400036 , China

Abstract: To provide important reference for breeding of Chongging local walnut varieties, nut quality of 6
walnut (Juglans regia 1..) asexual lines from Chongqing were investigated. Variance analysis, multiple
comparison, principal component analysis and other methods were employed to analyze 16 traits such as
nut weight, three diameter values, kernel ratio, fat content, protein content, and fatty acid components.

The results showed that the three-diameter value (28.45~35.16 mm), nut weights (6.85~15.18 g),
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shell thicknesses (0.96 ~1.32 mm), kernel ratio (50.00% ~ 60.25%), protein contents (17.07% ~
24.23%), fat contents (54.40% ~67.63%), soluble sugar contents (4.47% ~7.95%), tannin contents
(10.50~25.40 mg/g) and 8 fatty acid components were significantly different among the tested asexual
lines. The kernel ratio, protein contents and fat contents of all the tested asexual lines reached the national
standard of walnut superior varieties. The asexual lines were comprehensively evaluated through principal
component analysis, and the resulted rank was: YC-8>YC-3>YC-10>YC-6>YC-12>YC-2. Based on
the nut quality characteristics of Chongqing local walnut asexual lines, the asexual selection and utilization
directions of Chongqing local walnut were discussed. It was preliminarily determined that YC-8 is a fresh
walnut line for its excellent comprehensive characteristics, YC-3 is a line for fresh and dry nut because of
its high kernel rate, and YC-10 is a high protein line.

Key words: Chongqing local walnut; asexual lines; nut quality; kernel ratio

Bk (Juglans regia L) J& T WAk B (Juglandaceae) $i k)& (Juglans ) MY, © 5k (J. sigillata
Dode) . MWK (J. mandshurica Max. ), WALk (J . hopeiensis Hw) LA S BB (J . cathayensis Dode) [
R 3 B R SRR A TR E R ER I L. B 2 000 ZAERYAERRE S, BBkAE TR E A,
EEAE G B Tt e, B X

TR TR R A 35 AR R R, E 2021 4R, BE AT IR E] 7.53 77 hm®, k= 09 & 1% Bl ik
R Ml 52 Wil 45 B R 22 B ARl i K e H T, 78 B DAk 7™ Ml 2 Ji rh il A7 AR AR 22 Tl gl JHG v 7 8 R 5 ] et
BN, 2K, EREM L R FERIESN IR F, Mo R EAZ RN EAE, MRS
ZEARFE . RHE A EE, HIKNER S SRR e E R E AR R L. B2 ERN S
TR, AW AR L AR R AR e VRO XA AR R 2 W AR AR . RLAE 2001 AR, HE PRI B kBl B R AR )R
s P E AR Z 27, DRt DR DA i A B B TR T B B D) AR SRR A B R R W AT

bR —Fh RN . SR RT. BiE, SRR AR5 RERERT RN R TREEY ., BAMRS
(3 FRANE S JFCoP S R B A A T R 4. Bk R R T R A B R 15,0096, g ]
ik 29.70% . HAEALERIAR] 87.20% , #E RO E A BBAAE T Sy LAl 63.00%, i AT Gk
76.34%. BEWITR FE M ARRIR . MEARIR . AR . W IMRR AN oSV RR R ZH B, HE rb AN 1R RN R 7 R BT 3 RT3k
90. 00 %0 5 05 R 1 R 7 701 2 0 I JRR 2 ) 19 J3T o5 3 450K 72. 0000 » HEXT e+ B I fil B . 8 15 B IAMLE A & &
BERIAE L, R ORI ZH SV M R AR AR DT . BRARCTR LA L TR A R RO B . B Bl K T e Y 36
OBk B PR IR, R LAY S ORI B LR R I R R T SR R 32 Rk
S7 PR BT R B A H A 22 T D R AR, L ARk S O R i A B B A R R

H RO R 2O B KB TEK S 2SR i TR, &0 10 Z2EMEE, G T 6 idN
HRMAF SN S TREBRTCPER. A% 6 12 LR TCPER M 16 AR & B ds b AT il o0 4, B 78
I E K £ L BETCPE R R BB SRAE . & W8 F5 003 20 i BT 43 50, SR aX S TR A R R A
7 A AR 2 AR A

1 #MRERZE
1.1 K #

YC-2, YC-3, YC-6, YC-8, YC-10, YC-12 ¥y 8 P& li Aol Bl 24 F 5% B A% Bk 144 580 21 115 300 44 40 A 4 34
WEMO ., EE, FEKTEENIITSEEIEM UG, @ s EE RN R, A MR e T i
F 5% B 42 Wk S 00 Jk th—— AR VR BL 2 MU TAZ B IE L, s e b 6 4EZERY, T 2020 4E 9 H SRS RN R
W, B REEIANEE, BT E R 30 4. FEMBUEEH 2K 5, AT L3 AT 4 1.
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1.2 SRIE{UsS

L FHC bR R R (0~150 mm) » BRBE AL (R 3k T43 R 0~25 mm), T4 THAWRAFR; F
KV, BIERHE R F R A B A &) A #AE IR 3O T 848 (DHG-9146 A) , 11l —fE R U3 A R A
Al EAANFOSS 23000, FHEMEWT: ol WA ELEE T (723N, B R RHUES A R /s A 35 (Agi-
lent 7890), JE[EZHHEAE.
1.3 A&

HET RIS RS R RO E B = (AR B, AR, R H i K7 F AR o o vk
AR R R, PR R (KR) .

MK
_ 1 0
KR =MN X 100 %

K, MK AR, MN U5 R o

JIE 177 Joit 2 3 B0 2 2 BRCCR o2 4 [ bR e & o PR D7 B9 22 ) (GB 5009. 6-2016) , 4 H 5T 5T & 43 4L
e 2 IR CE 2 2R R A e &5 TP & R BIIIAE ) (GB 5009, 5-2016) , 1] 38 P o H 43 B0 5E 2 08 (8 3¢
e HC A v T A R B I GE AR A BRI B ) (NY /T 1278-2007) , B Bt f 43 B0 5E 2 MR (OK SR L i 3 e Hi
b BT A R A GE 436 ) (NY /T 1600-2008) .+ JIR 1 R i 1 20 B0 5E 2 IR R 28 & E R bR vl &
i 5 R B4 22 ) (GB 5009. 168-2016).
1.4 #HiEE

S KA R EXCEL 2017 #E47 4B, FH SPSS 24. 0 X sC e Bl b 47 2 &t . E . 16 £
SRR HT R AR S R RO R AT BT 3 B A

F.=AZX, +A,ZX, + A, ZX, + +A,ZX,
K, FoARRE  AEMSRBA, AL 0 A, RN, ZX,, -, ZX, AbeEi)E g, &5
DAAEAS 3 B A3 T X 107 14 3 A0 A o7 T B B 4 el ) AR I (1 2 A0 94 L (81 A RT3 28 2 (PO
F=Q,F, +A, F,+ 42, F)/QA, +2A,+++2,)

K, Foy oeees F, OR8RIBONER—F 05, X0, woo0 A, S FE 050 RN 1 RRAE1H.

2 H#REHSW
2.1 BRIV GEFRSH

KSR TERRRR = AWE., PR E. 2R, MR AE - ENERGR D, YC8 M1 YC-3 1y =12
B THABTCER . Hrb YC-8 B9 = EH KK, 24 35.16 mm; YC-6 1Y =¥ E /N, 4 28. 45 mm.
YC-8 IR i K, A 15,18 g, M FHA M R H 25 A G248 L (p<C0.05); YC-6 (550 I i 4
AN ALK 6.85 g YC-8 7, A 1.32 mm, @ FHATLMR HERA LI E X (p<<0.05); YC-2 1Y
e, AU 0.96 mm. YC-3 B9 - R, H60.25%; HWRE YC12, K 55.75%, —H¥Em T HAM T
PEFR: YC-6 By R &A%, {00 50.00%.

£1 REHNUNRZRERIW

=

TR =AHMH/mm HRFRE/g 522 /mm i/ %

YC-2 33.10%1.17ab 10. 28 £0. 25¢ 0.96+£0.04d 53.25%43. 86bc
YC-3 33.5843.01ab 11.50£1.01b 1.12+0. 06b 60.2541.71a
YC-6 28.4540. 42¢ 6.85+0. 64d 1. 0640. 02bc 50. 0044. 24c
YC-8 35.1641. 28a 15.18=+1.00a 1. 3240. 04a 52.5043. 42bc
YC-10 31.4941.32b 10. 26 £0. 46¢ 0.97=£0.05d 51.50%42. 65bc
YC-12 31.8440. 34b 10. 0740. 15¢ 1. 0240. 08cd 55.7542. 75ab

E: N FRARREFRR p<0.05, ZRAGIHHE L.
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SR 4B 2 B4 Rk R AR AR T, W EORE, Bk YC-6 4b, A 5 M RHERY
HENEEE T B RAARECE10 @, NFEEF, YC-8 74 T8 RAFME. 80~1.50 mm) , {HAFFA ff &
R A FRAECO. 80~1. 20 mm) , HAR 5 AN TEHERIFMF G EH BN T & RAIRME. WI{REE, 6 MHMREE
I EEEMT B RMARMEC50%). Z5REH, 6 NTHERBR YC-6 4b, HARTOH: R A9 B RN B4 5.
2.2 BEMICHESYWHT

TR BIRF ARG . B BT, TR T BT R B AR —E 22 (R 2). YC-10, YC-2
MYC-8MEARF & E FHMEHER, HESFASRIT¥SE L (p<<0.05), Hi YC-10 fim
24.23%) , BHEARH) YC-6(CH 17. 07 %) 5 41.94%. YC-6, YC-3 Fl YC-8 1% 17 i 73 K0 T HoAt Jo ik
Z, Hop YC-6 e Ch 67.63%) , BEAKH YC-10CHh 54. 40 %) i i 24. 32%. YC-3 1 517 Joi & 43 B e AIK
4 10.50 mg/g. YC-2, YC-10 1 YC-3 [ Rl PEMH BT & 40 8 m T HAMTEPE &R . Hoh YC-2 W 1 0 5T 1 4
B (R 7.95%) , BEARE YC-6CR 4. 47%) B 77. 85%.

S IR 55 2 3B bk RAE T bR ) BTkt . 6 S0t R A B 1 5T hE 4 BORI B A T A 4 B
PPk RA AR YC-2 1 YC-10 P 105 50 & 23 O AF A i £ B FP AR o (=50 Y00 T oA ik 31 1 8 R b i
(=60%), YC-3 fl YC-12 f§ 4 T & M fef & K Fh b off

F2 BERMCASUHN

otk & EHEB/ % H& Wi / %6 HT/(mg e g D) R/ %
YC-2 22.8340.29a 58.37£0. 93bc 25.40=£5. 21a 7.95+1. 21a
YC-3 18. 60%0. 56b 63.30£0. 72ab 10. 50 1. 10b 6.38+1. 15ab
YC-6 17.07+0.50b 67.63+1.0la 17.60+2. 50ab 4.47+0. 16D
YC-8 21.7741.98a 62. 33£0. 40ab 16. 80+ 3. 30ab 4.62+1. 46D
YC-10 24.23%1.12a 54.40£3. 69¢ 17.70£6. 70ab 7.47%1.06a
YC-12 18.93%2. 30b 60. 00=£5. 60he 12.40£1. 80b 5.89+1.72b

L NEFEARRFRR p<<0.05, %A G E X
2.3 BERM{CIERBRAKSH
45 JONE 28 e SR AR 07 R AL BB 2 B S5 O3 AT A — A2 Y 22 5 (R 3.

£3 RRHCAEREA RS /%
T A L

Kt 5 . L e . . L o I
b GIH T L WWE KR REER
— AR
YC-2 6.0240.17a 2.48%0.19d 0.08=+0.01bc 30.33%+2.11a 54.30%2.29¢ 7.1940.37bc 0.08%0.01b 0.2140.01a
YC-3 5.2840.09b 4.4140.13a 0.10%+0.0la 18.87+2.28b 61.43+1.33b 9.07%+0.93a 0.0840.00b 0.15%0.0lc
YC-6 5.9140.15a 3.447£0.14b 0.1040.01a 20.9742.97b 61.0042.86b 8.27+0.58ab 0.08%0.01b 0.2040.01a
YC-8 6.1640.17a 3.1040.18c 0.09%0.01b 29.40+3.24a 55.20%2.25¢c 6.6841.12c 0.0940.0la 0.2040.02a
YC-10 5.24%0.29b 2.2040.14e 0.07%0.01c 19.97%2.30b63.13+1.47ab 8. 33£0.8%ab 0.0840.00b 0.19%£0.01a
YC-12 5.7640.43a 2.50%0.03d 0.0740.01c 17.1340.91b 65.20%0.69a 8.7240.42a 0.0940.01a 0.18=%0.00b

W NEFRARER p<0.05, ZRAGIEE L.

FEATR BT 5t 3 8 F 5. 24 %0 ~6. 16 %0 Z i), Horf YC-2, YC-6, YC-8 Ml YC-12 Z[MEZ R LG&II =&
S, BTG T YC3 M YC10 HZERA S 2 E X (p<<0.05), il YC-8 BHALH YC-10 & i
17.56 %. BERRER BT & 8 T 2. 20 %6 ~4. 410 2 0], Horh YC-3 S, THAW KR HERA SR E
M (p=<C0.05), BIARK YC-10 @& 100. 45%. FEAE R T &2 43 504 F 0. 07 % ~0. 10% 2 [a], Horp YC-3 Al
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YC-6 T HAMEM R, HERALGI ¥ L (p<C0. 05). MM ESHAF 17.13%~30. 33 % 2 i), Hr
YC-2 il YC-8 1 T H A T 5 B 22 574 Go i 22 2 L (p<<0. 05) , IR B i 40 B 7 19 YC-2 B {19 Y C-
12 B 77,06 %, WP 0 BN T 54. 30%~65. 20% 2 1], Hob YC-12 f . & F YC-2, YC-3, YC-
6 YC-8, HESRAGIH2EE XL (p<<0.05), BEARK YC-2 & H 20.07%. o W FEHR R BT 6.68% ~
9.07% ], Hr YC-3, YC-6, YC-10, YC-12 ZRIZSF KEIT#E X, Efflm T YC-2 f1 YC-8, fmi
YC-3 B AR i YC-8 it 35. 7896, YC-8 Hl YC-12 (i R Jot 73 % T H AL TEME &R HL 22 AT e it
X (p<<0.05). YC-2. YC-6, YC-8 Fl YC-10 fi-11-—+ M R Bt 4 508 T YC-3 A YC-12 HE S
Gi it L (p<<0.05), HAP R YC-2 SRR YC-3 75 40. 00%.
2.4 BERRERHHWREETN

=E A RS (B AN 5 22 TR R R B PE A BRI . R 3R 4 AT RAE L B 5 25 94. 94 60 B TTRROR 11 HIT 4
ASFSE . PR RUSX 4 A E R0 16 D8RR P Sk ok R IR B Za ok, 28 1 2R
(FO5 o WRRIR . W3R | A58 0 5y B AR AR DG, 55 8077 L I I M- 11 - Bl 12 7 B2 ARG 5 260 2 Ell
(F)SE AR, PR IEAG, SRR, BRI & B AU OC; 26 3 B (FO 5o, =1/
(E ARG 85 4 T4 (F O SHRtim iR . M 72 )5 mi BE IEAH G,

R4 BRERIMHHH

EiEL 7D F F, Fy F,
B —0.909 0. 007 —0.162 0.077
Jig Wiy 0. 462 —0.713 —0.068 0. 508
AL —0.719 0. 424 0. 032 —0.324
BB —0.248 0. 870 —0.162 —0.333
R iahive 0. 827 0.191 —0.516 —0.096
Tk el s PR 0.063 0.536 0.461 0.535
T i 1R 0. 452 —0.784 0. 388 —0.173
il —0. 907 —0.123 0.371 0.115
S R 0. 832 0. 292 —0. 444 —0. 050
A 0. 035 —0.979 0.171 —0.101
oV JRR IR 0. 907 0.002 —0. 280 —0.278
JI5E-11- = - i 4 i —0. 846 0.072 —0. 341 0. 401
=R 0. 350 0. 638 0. 602 0. 003
B P 0.508 0. 724 0.415 0. 149
FEJR 0. 812 0. 249 0.129 0. 506
HA R 0.263 —0.131 0.871 —0.394
FRAFH 6. 674 4. 456 2.555 1.503
T2 TR/ % 41.72 27. 85 15. 97 9.40
ST TTHCR/ % 41.72 69. 57 85. 54 94. 94

AR T 4 A 32 43 19 DTHR 3 AN E or 15 4 T £ ST K & H AR T M R R SRR 2 A TP A Y B R
F=0(0.417XF 4+ 0. 279X F,~+ 0. 159X F,+ 0.094 X F,)/0. 949 4, &4 FM4r F M E . 258 R EM
BT, 25 F Ao MG R EHER LR 5, & TOHE R R AR EE A 15 4 B BRI O YC-8, YC-3, YC-
10, YC-6, YC-12, YC-2. &R R, YC8 =12 E K, PREE, 5Ti/F, WM& 8B, w1l
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TERBEBLZA MR R TEETC R YC-3 B R m, P7 U o BOm R, A A8 R i i 40 B A o
SV JRR R I B . A TR R AR TR AR E M R YC-10 BOBE R R R B . AT AE
REE LTI T EE AR BN EEAR L&,
%5 EMHRIBSBIREBEHS

T & F, F, F, F, F 4

YC-2 21.19 6. 68 26.58 0.51 15.78 6

YC-3 36.91 3.96 27.93 —0.95 21.97 2

YC-6 31. 20 —0. 39 18. 39 5.27 17. 20 4

YC-8 37.34 9. 24 22.87 0. 84 23.04 1

YC-10 29.65 10. 49 20.61 —3.53 19. 22 3

YC-12 24.90 4. 05 28. 36 0. 55 16. 94 5
3 it ELEig

bk s R T 5 A KR, HR AR S0 T R AR, AR R 6 ARk T R
R YC-6 1B T /N . AR RORE . YC-8 B ik # 15. 18 g. M1 Hfl R 8 fpt
RRR AR, Ak R R R R R T BT o A, B BT T AR A ROAE R Bk E R Y A
BRECTL 6 A SR AR O R A g B B 4 ORI U B o AR K B K R R AR ET L
3R B YC-3 3581 T 60.25%, i FREEAZBSFT 3 AJ0H R (YC-2, YC-8 Fl YC-10) WY 4R
1T Eﬁﬁm?zomﬁ,%ﬁmmwmw&ﬁ*mm FERZAR (S [ 9 PR 28 0 op, R 22 2R 1 TR
AYBUAE 15. 00 % ~23. 00 % Z [, ABFFEHh YC-10 2 A 558 40 50 ik 24. 23 %, Ot K 2 80k % R
K. R RECEBE 2 H4r . PR R A IEF AR AE)TY L YC-3 H YC-12 By L AT B A bR E, YC-2
FYC-10 W 2 RFPARIE, YC-8 Wl 2 T8 R A ARUE, YC-6 IR LR BT & /N AWl 2 R AP AR, B YC-6
Ab, HoA 5 AAE R i — L & AR & R 0L R ISR, BB RIR G BRI SR AR . IR
BA DD BULA 18 BRI AT PR B A5 19 45 SO A A&, 0L T R R 2 45 AR EAT 25 A VM . FE R e WA
E A% Bk S 5 25 S VA 1 — B RO IR RS A A AT A A, YC-8 IR Sk LR A A AL R Y
TEERTHR, YC3 WAENEE m R TP R, YC-10 W fEREE L1710 T Hk
AT Y e AR R T R

L5 LTI ABFGEXTE KT 6 A 2 H AR TO M R RS TR AT T AT, b R DG A R A% Bk R AR
T EESE, JFook ks iyt . ROtk R AR AT IT A, DUMIR H R TS K S Ak
5 i
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