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Abstract ; In this paper, studies were made of the special germplasm resources of walnuts and breed new
varieties of walnuts in Sichuan. According to the resource investigation and fruit quality evaluation of spi-
cate walnuts in different areas of Sichuan,results showed that (1) The germplasm resources of the spicate
walnut were widely distributed in Sichuan, and six portions of resources were collected from Heishui
County of Aba Prefecture, Chaotian District of Guangyuan City, Shunqging District of Nanchong City and
Xinjin county of Chengdu City and other places. (2) Spicate walnuts showed that the results were more
string-like or spicate , exhibiting the majority of 3 to 8,4 to 6 mostly, up to 12. (3) In the growth, the
growth and largest branch of PAXH, the HSLH, HSZML, SQLG were top branch rates and collateral
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branch rates were all above 50% ; Spicate walnuts had a better, HSLH, HSZML and CTYM were more
than 0. 40 kg - m>. (4) The average fruit weight was 12. 09 g, kernel rate was 53. 14% on an average,
the shell thickness was 0. 13 cmj the fruit external overall performance displayed HSZML > HSLH >
SQLG > PAXH > XJPX > CTYM. (5) The average content of nucleolar fat was 67.47% , the highest
HSZML was 70. 76% ; the average protein content was 15. 35% ,the highest HSLH was 17. 90% ; the av-
erage moisture content was 2. 49% ,and the lowest HSLH was 1. 08% ; In the oil composition, oleic acid,
linoleic acid and linolenic acid were quite different, PAXH oleic acid content was the highest, reaching
32.20% ,XJPX linoleic acid and linolenic acid were the highest,reaching 64. 40% and 10.90% respec-
tively; the comprehensive performance of fruit internal quality was HSZML > HSLH > XJPX > CTYM >
SQLG > PAXH. Therefore , through the comprehensive analysis of the evaluation indicators , HSZML , HSLH

fruit appearance and internal quality had the best comprehensive performance.
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Tab. 1 Comparison of site conditions and resource distribution of spicate walnuts in Sichuan
ES P RS WR(m)  WE Bl rhpen R R
number Investigation site Sample number  Elevation Landform Grade Direction Agro type Thickness Number
1 BT SUUH] PR K L A B HSLH 2270 b 5° ] BH , R 74 11) AR >60 1
2 BTSUH K B EIARRR S HSZML 2100 b 5° ] BH , AR 74 11) AR >60 1
3 JIETT R X A AR CTYM 680 311 30° [l FH, ARV ) 61 >80 1
4 MR X Jek: £ SQLG 340 311 20° [ BH, AV ) S >60 1
5 T ST L B & PAXH 430 Yt 5° ] BH , 2R 74 [a) E SRS >60 1
6 JUH T B 240 XJPX 460 -t 0° mdt, 1 KFE L >80 1
ait — — — — — — — — 6
A AR A P IR F R S A ok R R IRL,
x2 P01 B AR ik 22 R B RIS SR FFEbL 3
Tab. 2 Comparison of climatic characteristics of spicate walnuts resources investigation areas in Sichuan
5 AKX ‘ JRIA(C) PRI R TR il
EIZJ I;J?eﬁilt;ﬁi%n Lﬁl{%c Loitirﬁ de C?rjfle%l%e $igA1;ua§ © fc"::‘:(/Jrr':{l%nrii e Sui:l?ﬁih) j%:f;ffs;p
number areas ° temperature  Annual rainfall hours period
1 BTN KR 31°357 ~32°38"  102°35' ~103°30" A iR & R 26 XU A% 9 620 1734 166
2 JUICHEIRIX 32°317 ~32°51" 105°35 ~ 106°17" PR 1 38 2= RV A 13.5 980 1050 221
3 MAETMKIX 30°41' ~30°51"  106°00" ~ 107°07" Ff3F HGHHR I8 7 R 4 17.4 1020 1266 300
4 HREWELH 30°44’ ~31°17" 106°10" ~106°10" I HHF IR I 2 X A% 17.6 1030 1250 290
5 ERTTHTHE 30°057 ~31°26"  102°54 ~ 104°53 M HHE Z Rk R 4% 16.4 987 1119 297
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Tab. 3 Comparison of botanical characteristics of spicate walnuts in Sichua
N § . =) . I Leaf 1t Flower B Fruit
R R W I o) e ——

Serial Sample (a) Tree Crown Trunk MR R Crﬁ) Z‘EM{;( cm) M6 ( ll ) R (em)  RITBR
number number Age  height width diameter m%r‘;lifer C““fga‘)fun {i\i[)w:r Ff‘{'ﬁi : Fruit stalk  Fruit shape
1 HSLH 48 15 15 * 16 55 5~9,7 48.67 8.83 3~8,4~6HZ 5 B3k T2
2 HSZML 25 15 8 10 29 5~9,7 47.67 8.83 3~8,4~6JE% 3.83 [ BRI
3 CTYM 35 6 68 16 5-9,7 42.33 14.8 3~8,4~6 % 2.67 [E29)

4 SQLG 33 16 10 # 11 29 9 ~11,11 50. 67 12.5 3~6,4~5E®% 3.33 LN
5 PAXH 10 8 7 %8 12 9~11,11 53.67 15.2  6-~12,6~8 fui% 6 iz
6 XJPX 12 8 67 15.5 5-9,9 53.33 13.8 3~8,4~6RE 4.37 BT
2.3 MEHR I SRS BN AE 8 b A), 1 P b e i b X

) R WLER, DU AS [) Hi X AR AZ Bk 9 4 1
HHR2ES, SR LRI 3 A FASFI R
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A IEAE N 3 H A 4 A A) R EAE S, 1Y

9 A FARI A, 10 A ~ 11 A ¥EAEH I (%
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Tab. 4 The phenology phase changes of spicate walnuts in Sichuan
=) s L= FHedE o~
Gin e Dl semmaing Exbbiton et AN (Do) HEACHENI (Do) RS (Da) S0
number number stage stage ale flower stage  Female flower stage Fruit maturity Deciduous period
1 HSLH 25/3 5/4 20/4 -25/4 15/4 -20/4 22/9 -27/9 5/11 -10/11
2 HSZML 22/3 2/4 14/4 -20/4 18/4 -23/4 20/9 -25/9 28/10 -4/11
3 CTYM 12/3 18/3 28/3 -5/4 3/4 -8/4 19/8 -24/8 5/10 -10/10
4 SQLG 13/3 20/3 1/4 -6/4 28/3 -3/4 17/8 -22/8 4/10 -8/10
5 PAXH 14/3 21/3 25/3 -1/4 30/3 -5/4 27/8 -2/9 12/10 -15/10
6 XJPX 15/3 22/3 2/4 -17/4 5/4 -10/4 1/9 -5/9 15/10 -20/10
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t% 5 nl 0, BOIR BBk 45 Rk Ak Kol 6. 67
cm ~31.67 cm, 45 RAFEFAE N 0.90 em ~ 1. 30
em, B4 KR ] 29.5 em ~53. 33 em, & FE kL
FRHLEE 4 0. 93 em ~1. 67 cm, PAXH 45547 B FiAL
YRR, LT UL, X AT RE S A AR RRE |
ST R A RIS A BRAR OC . TESE ARy, R
PG L BRI R, 2808 3 ~8 1,4 ~6
MEZ PAXH 45 R 8 m K, N6 ~12 4,6 ~8 I E
£ SQLG 25 B/ ,3 ~6 1,4 ~5 NELZ(ES),
TE45 33 75 T , HSLH  HSZML 1 SQLG (1 Ti A% 45
A A RBCRITE 50% L PAXH FEURSE L
R, N 50% , Hoaxfe 38% L 1,
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XS R 5 30T, A5 SRR W] DU ]
b DX AR AZ B AR e 15 5 1T AR B M E R, N
0.48 kg - m > (HA[R = b b BTGS2 6] ) e i 2%
SR HSLH F= i f 5, 49 0. 77 kg + m ™2 XJPX
AR, M2 0.42 kg - m 2 (£ 6), HL, B
Mgt A B IR IR A g H B AR RR (3017) ) (2015 4F) |
QAR A SR A g B B AR R (R4 7)) (2015
) HPRLE (R P > 0. 15 kg m 7 AR bk
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Tab. 5 Comparison of growth performance spicate walnuts in Sichuan
7k J e oy
o pn Sy OB EFMKE AT TURHR MRRE  HARGRE
¥ T (em) (cem) (cem) (em) 7 L (%) (%) (%)
Serial Sample - ) Fruiting Vegetative Vegetative SNONEEON AT ’ SISO
Fruiting branch Fruit habits Top fruit Side branch Spikes results
number  number branch branch branch
length : : rate rate rate
diameter length diameter
1 HSLH 13.33 1.05 32.00 1.06 3-8 4-61EZE 60 55 45
2 HSZML 11.83 0.98 29.50 1.04 3-8 4-61MEZ 65 50 42
3 CTYM 6.67 1.09 13.67 1.25 3-8 44-61MEE 60 40 38
4 SQLG 18.00 0.99 53.33 1.06 3-641,4-5MEE 55 50 40
5 PAXH 31.67 1.30 53.33 1.67 6-1214,6 -8 MEZ 50 40 50
6 XJPX 21.50 0.90 31.33 0.93 3-84,4-61MEZE 30 20 46
7 SHE 17.17 1.05 35.53 1.17 3-8 ,4-61E% 53.33 42.50 43.50
*6 1| Rk e = B P 2.6 REIMELE

Tab.6 Comparison of yield of spicate walnuts in Sichuan

RME RSN (BUAME ) 7 iE 53 Sy i 2R A 1 SR

e e PEREE e HERE LENEE Y S A Y IES 2 A 2 ]
B2 a2 AN a S iy R — s p N
Go N osom) BRI BT A WA 50T DR
number  number - Nut weight ~ Crown projection — NTS b e e
area area yield Hﬂﬁ gi@’ﬁ(*ﬁ*Jkﬁ%9FX%§%ﬁk( %:3 7 ) o EI%IEEZ%
1 HSLH 188.40 145 0.77 —HEFE3.91 cm ~5.34 em Z[A], PASLEAE 36.39 ¢
2 HSZML 62. 80 38 0.61 N = . ' 2 S R
3 CTYM 37.68 15 0.40 ~73.17 g Z I, SQLG fied, Ay 73.17 g, BE5CEEAE
4 SQLG 86.35 32 0.37 0.53 em ~0.67 em Z[0], REEFKLG, Z17E
5 PAXH 28.26 10.2 0.36 N
- o7 s 035 2.98 cm ~4.42 em Z [, R EAE 13. 11 g ~26.05
7 P 72.74 ) 0.48 g Z ], SQLG #% T , }926.05 g, Kt , A6 173 FEIR
=7 M B ik E R SM R b 4
Tab. 7 Comparison of appearance of main fresh fruit of spicate walnuts in Sichuan
R R R Green husk fruit £ K (BE ) peeling fruit (Fresh fruit)
Serial  Sample  BUECem) - BECem) g oy gy B Cem) B Cem)  BERCem) g )
number number lrénsverse Lon'glludlnal Side diameter Fruit weight l‘resh shell trénsvel'se Lnn.gltudmal Side diameter Fruit weight
diameter diameter thick diameter diameter
1 HSLH 4.28 4.73 4.59 49.03 0.66 3.41 3.75 3.25 21.40
2 HSZML 4.51 4.64 4.62 52.97 0.60 3.37 3.62 3.39 18.92
3 CTYM 4.78 5.14 5.07 69.41 0.67 3.56 3.95 3.43 21.69
4 SQLG 4.79 5.42 5.34 73.17 0.60 4.03 4.42 3.53 26.05
5 PAXH 3.91 4.30 4.27 36.39 0.53 3.30 3.22 2.98 13.11
6 XJPX 4.26 4.94 4.71 49.55 0.65 3.44 3.69 3.21 13.73
7 SH{E 4.42 4.86 4.77 55.09 0.62 3.52 3.78 3.30 19.15

Rkl DVE ) SRR/ ZE S5 3, SQLG . CTYM
A HSLH & T HAFHME

i3 8 FIF 9 AT, BRI AL Ak I R R H A K
H19.69 g, fie/N 9. 50g, 14k 12.09 g, - R
K, H61.08 % ,Fc/INH48. 46 % 3R 53. 14 %
SR 0. 13 em, %50 R HRHIE A 045 bR 2R
AT, AR RE R R o o R Ak A A A T A
WG, SR S el I 5] B4 5, AT AR BB
PRt , 76 6 A0 FAR A A Ah B 9 U v ) RS2 AR (5l Ak
16) 4542 BN HSZML > HSLH > SQLG > PAXH >
XJPX > CTYM,
2.7 RELAERLEE

FH 2R 10 AT, 38 5o AR AZ Mk 3 8 SR 5 o o ()

SESHT, 5 R R, A B AR 63.08% ~
70.76% ,HSZML 1=, K 70. 76% ,HSZML CTYM .
SQLG 1 PAXH & T HAEYE ; A& 0 13.00%
~17.90% , HSLH #% =, A 17.90% ; K 73 & 7 N
1.08% ~ 3.54% , HSLH %, 7& i A5 % 2,
1% | ST R R I JBR 1R 2 S5 45 K, PAXHL VT iR % it
11, M 32.20% , XJPX i R AV PR R H5¢ 55 , 43301 A
64. 40% F110.90% ., HENGFR Al B FI R AR — 45 R
25BN, W, 285 DL SR, AT WLAERIR A% A 11 )8
YA, KR A, E SR EF & 16 6 Dy R A Bk
FgE e, B S B 2R A R HSZML > HSLH >
XJPX > CTYM > SQLG > PAXH,
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Tab. 8 Comparison of appearance of main nuts of spicate walnuts in Sichuan
P RS B (em) AR (em) E(em) HRTE(g) HOFE BGEE(em) BSERIEAME ROV REBR FURER
Serial ~ Sample transverse Longitudinal — Side Fruit (%) Core shell Core shell surface Fruit top  Fruit shoulder Fruit bottom
number number  diameter  diameter  diameter weight kemel rate thick characteristics shape shape shape
1 HSLH 3.13 3.53 3.25 10.17 51.79 0.13 28 N [ ik}
2 HSZML  3.30 3.54 3.24 12.45  54.59 0.13 Z18L LiEEN - ik
3 CTYM  3.37 4.01 3.52 11.20  48.46 0.13 ZEL R - i
4 SQLG 3.51 4.37 3.86 19.69  52.84 0.14 218 GEEN ™
5 PAXH  2.88 3.13 3.20 9.53  50.08 0.13 18 R F G
6 XJPX  3.13 3.49 3.27 9.50  61.08 0.09 s R i F
7 FHIE 3.22 3.68 3.39 12.09  53.14 0.13 218 TR R Pul kA
x9 Ml FER sk £ E R R EF KL R
Tab. 9 Comparison of economic characters of main nuts of spicate walnuts in Sichuan
= b s AERE - . 0 [ WMD)
B R SARAEE ERE e - O S U
Seri;l Samplé Suture R Inner pleated BRI ffis Nucleolus IR 5 JE LB‘%E/H( Fetching Nucleolus
b ber characteristics shell seal all Diaphragm Nucleolus &in col Nut evenness  Nut shape Kernel fle
number number characteristics grade wa fu]lness SKin color dlfﬁ(’ully avor
1 HSLH - Eid Bk BT B I ¥y [53] V] ex
2 HSZML Rl 5 B £ IR B ¥y v bt
3 CTYM Rt pi ESy BT il gl Eda) 5 B h
4 SQLG Rt pi ESy BT il () 7] (el 5 h
5 PAXH F g BT BT AT HAR Eda) it 8] Vi b
6 XJPX [ 54 L it Bt (2 A L) —fi
s AT . . .
7 THE ERST  wedehs wmeuie ww S0 weepes PP% mamm seds e
iR B
%10 TR EERTMEEEER
Tab. 10 Comparison of main quality of spicate walnuts in Sichuan
o %1~ Nucleolus JhAgRLSY Oil composition
e MRS = - . — - —
Serial  Sample 51 4 = N & TR W IHR W RITR T R R i — R
number number (%) (%) (%) (%) (%) (%) (%)
Fat Protein  moisture  oleic acid  linoleic acid Linolenic acid ~Stearic acid ~ Palmitic acid ~ Palmitic- gadolelc acid
1 HSLH 66.92  17.90 1.08 18.70 61.40 10. 80 2.00 6.20 0.30
2 HSZML  70.76  15.00 1.36 18.70 61.40 10. 80 2.40 6.20 0.30
3 CTYM 67.56  14.00 3.54 17.00 63.50 9.70 2.60 6.30 0.20
4 SQLG 68.34  13.00 3.50 25.00 54.00 9.10 3.00 7.60 0.20
5 PAXH 68. 18 14.40 2.46 32.20 53.10 4.40 2.70 6.10 0.10
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