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Substances Diversity of Germplasm Resources on Walnut in Qinghai

LIU Baoyao'?,LIU Xiaoli®
(1. College of Agriculture and Animal Husbandry,Qinghai University, Xining,Qinghai 810016;2. Qinghai Forestry Research Institute, Xining,
Qinghai 810016)

Abstract: Taking 112 walnut local varieties kernel from different eco-geographical regions as research materials, protein
content,crude fat content and main fatty acid content and composition were determined by the method of Kieldahl,
Soxhlet extraction and gas chromatography respectively, substance diversity and content variation of walnut in different
region were analyzed. The results showed that the average content of protein were 15. 97 % ,crude fat were 64. 26 % ,the
average content of main fatty acid were linoleic 55. 49% ,oleic 24. 70% ,linolenic 11. 66 % , palmitic 6. 05% ,stearic 1. 98%
respectively. The unsaturated fatty acid content reached to 91. 85% ,the correlation analysis showed significant differences
(P<C0. 05)in the fatty acid content.

Keywords : Qinghai local walnut;protein content;crude fat content;fatty acid composition
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Table 1 The test materials

wWe AR/ ER %R e A/ RR %R

No. Variety/Resource Type No. Variety/Resource Type
1 CRFET BPAERR EERE 47 “SLAERE” B BEIR T2
2 “T1 A RGN 48 “AbRk 4477 RREBAF R
3 “WmAh” BEEF AN 49 i HEE A 2
4 PHRER” FYE 50 “ENIFE” RS
5 “HE” G A A% Sl B BIRE
6 “ZeEAh” RGN 52 7 Rtk i R 2R
7 REEWHRNT REEEFN AN 53 “BRBHE” PSS
8 “PERER” RIS R 54 “demiRrs” Frigds
9 R REG A A% 55 Uk Rtk i R 2R
10 “FREM” REESFONZE 56 “EEMEHFRRE” RIS 1B2
11 “HBBRE” WU S 57 I BIRE
12 “HA®”  EPAERE,HEEE 58 “RAE” Rtk iR 2K
13 “TRBEAR” LiES 59 “IREEE”T RIFAFN R
4 “BRHEEMT R GE I 60 “RE” TE B A
15 CHREART RIBMFN M 61 “LIRRE” P2
16 “4r.0Em” RGN 62 “EM” TE B A
17 “HB #i” RIEFN NS 63 “HUREERE”  RRIEAAN B2
18 “Bh” WEUR IRz A 64 B PSS
19 “Bije mir” IR 65 “BAR” FE B
20 “KHEREHE” IR 66 “PIURBAIMRAG” KRRy, 2
21 “BELL B FE B 67 CTTHEUM” RGN
22 “Frate” BIESF LRI 68 “HME1E” IR
23 “Rfit” IOFBEUR M 69 “TRER” RIS R
24 CUTRERATE BPAWRR, B 70 BRI BRERRN S
25 “FR I3 MEMPT BRIRAARMZE 71 “ERER” O RESR . ER
26 “ErZEH” Litio4 2 “HEFR e
27 “BRBMREMY RIEEAR et 73 “REAT” HREE A2
28 “HAFER BIESFLER T4 “EARTH RIS
29 “GEHEEE” PPAERW AR 75 “HRTIR” HREE A B2
30 “REIRANE” WU M 76 “BURETR”  RIFGR B
31 “PEIREFERAE” FE B 77 “R=8 HREE A B2
32 “Bom” R R 78 “EB” Rtk i R 2R
33 “HLATEATEE RRIEMAN AT 79 “BRFR” RIS EX
34 ‘TR WOFRWELAES 80 “ARRUINTRE” Rk SR B
35 “rEa” TE B A 81 “Spring” Rtk i R 2R
36 “KAF 2B RIARAZE 82 “REME” RS ER
37 RS BRI 83 “ER” Rtk i R 2R
38 “IFAE” BIEAF AR 84 “RELRH” RIEEAN S
39 “URIBRSEEAN 26 B MR 85 i Rtk i R 2R
40 “IRILEFRE” HPABEUR RS 86 “HUBRIR” Rtk i R 2R
41 “WNIRBM” R, SEEAMA 87 “THEZFAE” ARk, EH
42 “NARE” BRI 88 B Rtk i R 2R
43 LTI RESFGEESE 8 ‘AR REESF B
44 “HI RyG A I 90 “BEE” Rtk i R 2R
45 “LryLAR” REESFORE 91 “TRRMT MR A
46 “HHe” RIEFAEE 92 A Rtk i R 2R

L2 Wk

b R AR U B R R b B 225 SCER (3]~ (6180

kAR SN., X EFRENE RN, E=
BESCEE THT 0.5 d, PR ERARTHE
20 h, SRR BAHSHEBEE 50% . —20°CI 4 H .
L3 THEME

1.3.1 FEZGiERyEmE  BUEDRE IR A R A7 Hy Bl 52
By J At R BRAE 2 BEHLER 15 R i R IF A TR 25
A2 mL BB, ER 3K, TE 28°CAMET B,
SR SESBURE I 1 mL 248K, F A 1 it
T FEER IR G Ay IR B IR . BL400 pL BT
2 mL B8 FINZEEK 600 pL, $B5)JE WL 5 pL %
HRH A b, TEEAY BT T WE, it kR,
HE 3 K.

1L3.2 HMEANE BROBREMETRIAR L. FH
OLYMPUS 77 885¢ )t @ S 45 V2% . 40 IR, i 0 2 12 )
FEA FhFF 100 AN LA_EFERPRL G B4R GERPRLAI K/, 38 5
BRI G RL R KBRS B/ ER TR
FIRERFR, B M UEERER) .

L4 BAEST

BHAEZI TR & ERRL/ 1620 =8BB3 R b
MAEERIE/ (0. 4X0.005X15), FF DPS #443#47 %
GRAEHTIAERE.

TERYRL B4R : DI DPS Fl Excel & BB B2
SEXERAE 5 RG22 LU B Lk b B A5 8, % 18
WYL AR KNI 2 K 10 40, 4% & AP e it 45 41 b
A3 IR EOE 43R
2 HRE5SW
2.1 B ENERHEREREST

H3 2 FIAN, A R U2 R IE A IR R B R £
P BAE 2 AR B R /D, T A 26 B2 AL TF = 22 1] .
HARIRZ e b B iR 2 2“7 ™, B 60 333.33
B /DRI BRIE 2GR BOR 0 kL, 26 A 14 Y TR, 95
13 (A ERAEBE IR A 1 (A A IR R . B 1R
o R R, TR AL 3 2558 1 84 H 30
ANREA(1,10,21,4,17,5,19,16,40,3,55.,68.45.7,22.,39,
20.37.38.36.46.51.18.29.48.60.44.58.69.74) , X —%&
RUBAAEZG LR B AE 7 000~30 000 %r; %6 2 220 f 57 4
FEA (8,28,33.57,54.15,42,65,12,47,63,49,14,34.43,
66.52.53,24.73,25.30,31,23,35.27,26,71,56,72.59,
62.32.61,70.75,76.77,78.79.80.81,82,83.84,85.86,
87.88.89.90.91.92.41.50.64.67) , X — 37 B 1 25 716 40
B7E 7 000 BT ;48 3 KA 5 MEAR(2.6.9.11.13),
X—RAEZG IR ECRFE 30 000 KLl I,

2.2 KRR SHFPEIR LR AR AR R HAE M B A
Vi

& 3ATLEH, IES N ERRK
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Table 2 Pollen grains per anther of 92 Citrus varieties

ELRes

AR MR e AR MR e AR MR e AR MR

Pollen grains Pollen grains Pollen grains

No. No. No.

per anther/ %7 per anther/ %7 per anther/ %

Pollen grains
per anther/ %

© 0 N\ > Ul A W D

R T S T o T T e S PR et
B = S © 0 N o s W N = O

23

18 777.78 24 4 611.11 47 2 509. 26 70
60 333. 33 25 5129. 63 48 8 444. 44 71
12 305. 56 26 1611.11 49 2 564.81 72
16 138. 89 27 1 268.52 50 212. 96 73
15 666. 67 28 3 537. 04 51 11 509. 26 74
40 722. 22 29 8 638. 89 52 6 398.15 75
10 287. 04 30 5148.15 53 6 666. 67 76
3 601. 85 31 5185.19 54 3 953.70 77
39 972. 22 32 64. 81 55 12 925. 93 78
18 138. 89 33 3 768.52 56 500. 00 79
36 916. 67 34 6 009. 26 57 3 703.70 80
2 111.11 35 1 092. 59 58 8 138. 89 81
30 111.11 36 11 166. 67 59 851. 85 82
5 898.15 37 9 787.04 60 8 500. 00 83
3 259. 26 38 9 861.11 61 83.33 84
20 694. 44 39 10 712. 96 62 796. 30 85
16 194. 44 40 21 277.78 63 2 481.48 86
8 731.48 41 166. 67 64 268. 52 87
15 722.22 42 3 305. 56 65 3175.93 88
9 370. 37 43 5 787.04 66 5777.78 89
17 157. 41 44 7 953.70 67 370. 37 90
10 268. 52 45 13 888. 89 68 12 925. 93 91
1027.78 46 11 361. 11 69 8 055. 56 92

0. 00
1 546. 30
620. 37
4 287. 04
7 333.33
0

S OO O O O O o ©o o o

9.26

9.26
27.78
27.78
37.04
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Table 3 Pollen diameter of 74 Citrus varieties

EHER TRAK EMERE ERRK HHER BRRYK

4%5  Pollen  Coefficient 4% Pollen  Coefficient %75  Pollen Coefficient
No. diameter of No. diameter of No. diameter of
/pm variation /pm variation /pm variation
1 40.5384 0.1459 26 30.574 9 0.170 8 51 26.4859 0.1794
2 39.8361 0.1284 27 30.458 2 0.187 3 52 26.3534 0.2241
3 38.6200 0.1051 28 29.6559 0.144 4 53 26.1756 0.171 2
4 37.7492 0.144 8 29 29.3637 0.178 7 54 26.1451 0.1245
5 37.6842 0.1106 30 29.2795 0.1399 55 26.1405 0.164 6
6 37.3591 0.1157 31 29.1476  0.199 6 56 25.9259 0.1516
7 37.0008 0.1336 32 28.9784 0.161 6 57 25.6155 0.178 4
8 36.7207 0.1133 33 28.5406 0.3159 58 25.1712 0.1757
9 36.6613 0.1190 34 283904 0.1615 59 25.1482 0.2822
10 36.5124 0.119 2 35 28.3480 0.146 6 60 24.2486 0.1650
11 35.6771 0.122 7 36 283271 0.1253 61 23.8650 0.197 0
12 35.6484  0.169 7 37 28.0606 0.1995 62 23.5289 0.1451
13 35.4390 0.109 5 38 27.9369 0.170 0 63 23.0223 0.1396
14 34.9398 0.207 7 39 27.8778 0.1726 64 22.3021 0.1334
15 34.5547 0.2074 40 27.5119 0.1839 65 22.1071 0.170 4
16 34.2520 0.1335 41  27.4829 0.196 6 66 21.9538 0.178 8
17 34.2305 0.134 3 42 27.4345 0.195 2 67 21.8549 0.0884
18 33.0341 0.147 5 43 27.2925 0.214 0 68 21.7776 0.120 4
19 32.2813 0.1300 44  27.156 9  0.207 2 69 21.7539 0.112 3
20 32.0386 0.144 8 45 27.1020 0.191 3 70 20.8218 0.176 2
21 32.0246 0.1815 46 26.9853 0.102 5 71 20.1892 0.174 2
22 31.7421 0.169 8 47 26.8857 0.1755 72 19.1435 0.1200
23 31.4059 0.1840 48 26.8825 0.229 4 73 18.9665 0.114 8
24 31.3154 0.226 2 49 26.758 7 0.168 3 74 18.6654 0.091 3
25 30.676 4 0.2253 50 26.6137 0.196 5
10

|

0 34 831 69 662 104 493 139323 174 154

X G 8¢ Euclidean distance

Bl #ZHHENRGREE

Fig. 1 Diagram of system clustering of pollen quantity
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Fig. 2 Pollen diameter of 74 citrus cultivars
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Study on the Pollen Amount and Pollen Diameter of 92 Citrus Resources

LIU Binghao,DING Ping,NIU Ying,DENG Chongling, DENG Guangzhou, CHEN Chuanwu, FAN Qijun,LIU Ping
(Guangxi Key Laboratory of Citrus Biology,Guangxi Academy of Specialty Crops,Guilin,Guangxi 541004)

Abstract: With 92 Citrus resources as materials, the pollen amount and pollen diameter of different varieties were

investigated,to provide theoretical support for pollination tree configuration and crossbreeding. The results showed that

there were differences of pollen contents and pollen grain size with different species. All the samples could be divided into

3 groups by clustering analysis. 2n pollen was observed in six copies of resources.

Keywords : Citrus ; variety resource;pollen amount;pollen diameter
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