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Table 1 The 37 germplasm resources of X.sorbifolium
ét:’e Aﬁlc?eiszsféﬁn ﬂgﬁnjff Gerfglgasm ét:’e Aﬁlc?eiszsféﬁn ﬁgﬁjﬁ:ﬁ Ger;n%flgasm éii :z(}:ﬁéfsfgh ﬂgﬁnj?f Ger?nsgliasm
name type name type name type
1 Fos IR A 14 AaREEE  HNEN A 27 5-B2-1 TER) Tt #
2 FiE35 WEERIE A 15 BRARBRAE R ER A 28 Fhg TEAR)N TR
3 Fi2'5 WEERIE LA 16 PRAREME R B i 29 ARARLE  TEA) vl
4 ESAR) WERIE 17 hANY TR A 30 Jhwm BRpivEiL  EMER
5 N916 HARE  EER 18 TELS ITBR i 31 SnF4T  AZFRIE Hh
6 N917 RS R 19 H#EehE  TEER) A 32 EAE8T  AZRIE A
7 N920 HilRE MR 20 Cfg TEB) PR 33 &35 il vy
8 N923 HARE  EER 21 Bxg TEA) TR 34 £TE15 RE Tl Hh
9 MAOOER HINRE) h A 22 5-C3-2 TEE) TR 35 Ns;jt21 THERE TR
10 e IPEARSE A 23 A TR Ly 36 Nsjt 29 THRE TR
11 K LK S5 i 24 5-C1-1 TEER) Tt #& 37 Nsjt 32 THRE TR
12 Yx02 WPRE R 25 Jhz Ik i THEFR
13 Jhg WERIE TR 26 Hrhb TEBR) TR
1.2 REMKFAEEVNERZ ) SR S A R B R S 104, I E R T
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(CD/mm ). #E#K (PL/mm). 64842 (PD/mm ).
R (PLY/mm) ., fEHE5E (PW/mm )., fEés
BO(PSH); 7Rk R (Fwig) .,
R (SFSNAS) | FRRFFJBE: (SFSWIg ).
REER (FTD/Imm) . REH4E ( FLD/mm) |
RAFEEL (FSI) . A3 (SP/%); 7 AR 1%
R FPFRIFE (STD/mm), FhF9\4% (SLD/mm ).,
FhASFE % (SSI) . FhF i (SWig) . Fi{= %k
H# (KW/g), =R (KP/% ). ki (SHGWI/g ).
Hop, B4k = nHK/mE5E, FRIPHEE = IT K
WP TE . MR E = M AEM 58, IV EL =
RYZAEE, FIBSREL = R FIARF TR R
HFfeR = R P Rt x 100% ;1% = Fp s/
BT x100%. a4 2019 /% 2020 4F 2 473
IR R IOR S =
1.3 iR E

RT3 R (Vsr) K SR o] 2 5 31k
MM, BIAPBTIA) AR 5 Gt SR R A 4, Vst
=(0%ds) (0%fs + 0%), O°Y/s HFNLIE Ty 200 A
GyHe, o ARRTIN Y T 2250 E A 0, AR
2B O(CVyF£ /w2 8RB R E
CV=8I X, HURA& MR G T- MM (X) ShRiE
% (S) B FHEIRGLIRIY, HEX £kS(k=0. 0.5, 1,
1.5, 2) B4 PRIR B E K 40 1~10 2%, 7E
TR AR Shannon-Wiener
554 (H) F1 Simpson it & Z MR (D),

K SPSS # ikt g, St T 4%
EHRRIEIE . ArifE2E . BoMA . BRR(ESE; R
HH z-score trifEfb G R XF 35 AR AR ST
B TR 1| IS I ol = W )
( Squared Euclidean distance ) % & 2577 #il
7 (Ward’smethod ) #4728 471013, HAb S i

iz ¥ M OE 7 ¥ JfF Ml A EXCEL2003,
SPSS20.0 B A LR P 1 7,

2 HEREOAM

21 NBEBRITHMEREIBDNREERNS
FEME

%2 KW SOERFEEA FE e 2
Shannon-Wiener 5% ( H) Fl Simpson it & 2+
PEFEEL (D) ZB4BER7351 0.20~1.96 F10.42 ~
0.84, Hrf, FTD. SHGW. FL. PL1. FLD. SFSW
LI ER A5 BB IS 15 Z REERS B R, 1
BH X S R AE B — P 9 0 A EL 35505 SFSN,
SSI. KP. ABD. LN iX JL 4~ Ik /) Shannon-
Wiener 8401 Simpson 8t ZFEMEFE R /N, Ut
B LA PRR R R g/, HAEREAS KB 4345
AN KL mh L AEF L B SRR T HR
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SBEE.

35 MR 5 RECH 25.49%, BRI
B~ 12.80%~63.25%. 7285+ RZEEAKAILAEIR
JEABL (63.25% ). PD (53.06% ) #11D (42.57% ).
SN L SN 25 SN 3 11 L S VN S N 4
R ks BLEIR (4551%) > 4B F PR R
(31.01%) > RELHER (2467%) > LR
(24.35%) > Ff 1Mk (21.82%) > PR
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TEAE) 12785, Fhkla] F {50 4.750~385.547 (p<
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Toft I A #3525 5
23 XERRESURE

FAFW ., CEREMMMERE (Vsr) JEF
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Table 2 Analysis of diversity of 35 phenotypic traits among 37 X. sorbifolium germplasms

S TR T4 i M Bl ShannqbrtWiener Simpsoni#if% CV /%
Phenotypic traits Mean SD Min Max }Eﬁﬂ[ 2 EH # ok 44
Percentage Means
HPEIR ABL/cm 17.94 1135 1.90 66.50 1.71 0.79 63.25
Branch traits ABD/mm 317 088 1.41 9.65 152 0.76 or7g 451
CLN/A 1055 343 4.00 25.00 1.68 0.80 32.53
RL/cm 1670  3.12 4.50 27.80 1.59 0.77 18.69
RW/cm 848 233 1.20 21.50 154 0.78 27.45
Ilizz?faits LN/ 1508 224 7.00 23.00 1.54 074 1488 2145
LL/mm 4365  7.62 2189 70.11 1.77 0.81 17.45
LW/mm 1472 3.0 8.10 32.05 1.67 0.79 21.04
LS 297 055 1.44 5.78 1.55 0.75 18.14
IL/mm 9951 3335 2577  231.02 1.70 0.80 33.51
IW/mm 5072 1079  17.00 93.09 1.79 0.82 21.27
FEARR LN
Inflorescence ID/mm 2.97 1.26 0.99 10.20 1.74 0.80 4257 3401
Lais ISl 196 062 046 5.90 1.74 0.80 31.47
FN/A 1896  5.03 8.00 42.00 1.65 0.77 26.52
FL/mm 2549 642  10.00 48.72 1.92 0.83 25.18
CD/mm 7.75 1.30 1.06 14.11 1.68 0.78 16.73
PL/mm 1344 334 0.90 31.33 1.83 0.81 24.84
ﬁgﬁiﬁmaits PD/mm 038 020 0.10 1.20 1.59 0.78 53.06 9435
PL1/mm 16.88  2.76 7.73 28.14 1.92 0.84 16.36
PW/mm 8.59 1.51 4.26 20.82 1.80 0.82 17.64
PSI 197 033 0.13 4.40 1.68 0.80 16.66
FWig 4233 1560  10.96 94.50 1.80 0.82 36.85
SFSN/A 1565  4.19 2.00 31.00 0.20 0.79 26.78
SFSWig 19.51 7.94 5.02 63.46 1.83 0.82 40.67
ﬁi%ﬁs FTD/mm 53.90 876 2846  93.24 1.96 0.84 16.25 o467
FLD/mm 5331 1171 21.06 89.05 1.87 0.82 21.97
Fsl 099 0.6 0.38 1.86 1.74 0.78 16.36
SP/% 4612 638  11.98 69.85 1.67 0.77 13.83
STD/mm 12.47 1.83 7.67 19.95 1.82 0.82 14.64
SLD/mm 13.42 1.82 7.99 19.59 1.75 0.82 13.54
ssl 108 0.14 0.62 1.60 0.68 0.42 12.80
@Jezdmt:gts SWig 104 033 026 2.16 1.62 0.79 3182 5182
KW/g 049 0.8 0.14 1.19 1.79 0.80 35.93
KP/% 4745 884 1584 89.58 1.31 0.63 18.62
SHGWI/g 10332 2625 5312 18853 1.94 0.84 25.41

DUk TR AR S, HAP BT AS R A AMHXME A 67.868%. 84.535%. 76.419%. 83.355%.
o KL ML EF . B R T Vs 5] 78.876% F1 80.863%. 35 R AN Vgr
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Table 3 Variation analysis of 35 phenotypic traits among 37 X.sorbifolium germplasms

¥J75 Mean square Ff& F value
RAIMAR N N
U o i I TR A = ol i I TR A
Phenotypic traits Among Within Rand)ger:ferrors Among Within
germplasm germplasm germplasm germplasm
AR ABL 1.026.075 179.192 48.428 21.188" " 3.700"
Branch traits ABD 5.021 0.968 0.415 12.092" " 2.331°
CLN 69.905 16.566 6.262 11.164"" 2.646" "
RL 227.383 8.654 4773 47.644"" 1.813"°
RwW 163.255 6.138 1.732 94.239"° 3.543"°
AR LN 73.976 4.547 3.480 21.259"" 1.307
Leaf traits
LL 1521.998 104.052 21.983 69.235" " 4733 "
LW 260.462 12.868 3.746 69.531" " 3.435"°
LSI 3.870 0.563 0.201 18.535" " 2.697"°
IL 25 493.292 784.606 229.150 111.252" " 3.424"°°
[\ 2 322.182 102.434 37.871 61.318" " 2.705" "
R AR . ID 39.303 18.501 8.274 4.750"° 2.236" "
Inflorescence traits
ISI 6.814 0.350 0.147 46.311" " 2.378"°
FN 350.747 58.507 10.807 32455 5.414"°
FL 2 941.864 43.779 9.373 313.860" ° 4.671" "
CD 86.317 3.403 0.696 124.092" " 4.892"°
PL 757.578 8.379 2.876 263.392" " 2913"°
AETEIR . PD 1.518 0.523 0.224 6.784" " 2.335
Flowertraits
PL1 491.808 10.847 2.199 223.659"°° 4.933""
PW 117.320 7.835 0.876 133.952" " 8.945" "
PSI 4.351 0.209 0.061 71.365"° 3.426"°
FW 4 747.954 590.713 55.752 85.162" " 10.595"°
SFSN 339.787 12.177 6.199 54.811"° 1.964"°
SFSW 1294.414 133.075 13.221 97.096 " ° 10.065" °
RSHER FTD 2 384.366 864.984 434.786 5.484"" 1.989" "
Fruit traits
FLD 3283.294 85.408 31.645 103.752" " 2.699°°
FSI 0.483 0.028 0.011 42.441°° 2.452"°
SP 740.309 76.504 19.710 37.560"° 3.881°
STD 83.859 6.611 1.307 64.179" " 5.059" "
SLD 88.091 5.629 1.326 66.423" " 4.245"°
SSI 0.330 0.033 0.013 26.276"° 2.649
R AR swW 3.480 0.357 0.035 100.551"* 10.302"
Seed traits
KW 0.915 0.124 0.006 145.670" " 19.667" "
KP 1214.376 226.485 122.226 9.935"" 1.853"°
SHGW 6 028.942 98.111 15.637 385.547"° 6.274" "

TR ERWMEFE (p<0.01)
Note: " *Extremely significant difference (p<0.01)

) 80.525%, FWIRMFIE YL R RERLRME  TTHCRIAT] 80.333%, A& 1R APEARAY KHR >

gﬂé?ﬁo %‘4%\, Tu%{tﬁﬂé 35/\ i’{j(ﬂ/j/fl‘llL»o PC1'
24 NERREMERERSSHT PC9 w7 ik % 43 %Il 2~ 25.075%, 16.345%, 9.997%,

£E5ER: BIONERMHEEAT 1, BF 7.221%, 6.122%, 4.800%, 4.143%, 3.633% #I



%5 5 # FHERE, &5 37 MSUERICHR TR R AR AL 57 0 HT 57

F4 YEBERBERFEHEMREHURY
Table 4 Variance component and phenotypic differentiation coefficients of 35 phenotypic traits

Wik=vin s TiESEA T RIS RE
Variance component Percentage of variance component / % Vst 1%
RIPEAR Tl =
Phenotypic traits ol i [ Rl A IR i JFEP-E W Bl Ttk
Amon Within Random Among Within Random Ao E 4
9 ti germplasm germplasm Percentage Means
germplasm germplasm errors 2 2 errors
(0%/s) (0%)
Rk ABL 53.230 26.153 48.428 41.648 20.462 37.890 67.055
Branch traits ABD 0.243 0.111 0.415 31.574 14.399 54.027 es.es0 07868
CLN 3.138 2.061 6.262 27.383 17.981 54.636 60.364
RL 4.755 0.259 4773 48.584 2.644 48.772 94.839
RW 3.453 0.294 1.732 63.026 5.361 31.613 92.160
H-ER Leaftraits LN 1.466 0.071 3.480 29.213 1.418 69.369 95.371 84.535
LL 31.021 5.471 21.983 53.050 9.356 37.593 85.007
LW 5.419 0.608 3.746 55.447 6.223 38.330 89.910
LSl 0.069 0.024 0.201 23.465 8.204 68.331 74.094
IL 815.985 55.546 229.150 74.135 5.046 20.819 93.627
W 72.729 6.456 37.871 62.132 5.516 32.353 91.847
HEFIEIR ID 0.418 1.023 8.274 4.299 10.528 85.173 28994 75419
Inflorescence traits ’
ISI 0.211 0.020 0.147 55.725 5.372 38.903 91.207
FN 9.381 4.770 10.807 37.587 19.112 43.301 66.292
FL 32.097 1.147 9.373 75.315 2.691 21.994 96.550
CD 0.914 0.090 0.696 53.745 5.309 40.947 91.011
PL 8.292 0.183 2.876 73.049 1.616 25.335 97.836
HEPER PD 0.009 0.010 0.224 3.532 4.109 92.358 46223 g3 355
Flowertraits ’
PL1 5.320 0.288 2.199 68.140 3.692 28.168 94.860
PW 1.207 0.232 0.876 52.134 10.021 37.845 83.877
PSI 0.045 0.005 0.061 40.749 4.433 54.818 90.188
FW 136.716 53.496 55.752 55.584 21.750 22.670 71.876
SFSN 10.714 0.598 6.199 61.184 3.414 35.402 94.715
SFSW 38.271 11.985 13.221 60.290 18.881 20.828 76.151
SR Fruit traits FTD 36.153 43.020 43.478 29.476 35.075 35.449 45.664 78.876
FLD 105.541 5.376 31.645 74.032 3.771 22.197 95.153
FSI 0.015 0.002 0.011 53.818 6.182 40.000 89.697
SP 21.470 5.679 19.710 45.818 12.120 42.062 79.081
STD 1.688 0.354 1.307 50.403 10.561 39.036 82.677
SLD 1.803 0.287 1.326 52.783 8.398 38.819 86.274
SSI 0.006 0.001 0.013 30.571 6.459 62.971 82.558
FFHAR Seed traits SW 0.069 0.021 0.035 54.859 17.161 27.980 76.172 80.863
KW 0.017 0.008 0.006 55.713 25.124 19.163 68.920
KP 19.237 6.951 12.222 50.083 18.097 31.820 73.458
SHGW 131.449 5.498 15.637 86.148 3.603 10.248 95.985
73 Means 49.563 10.117 40.321 80.525

2.998%. MHHEELMAXEA, PC1 EHRM 25 XBRMERBERENH
TSR TR PC2 8 R WAL A HEAR BORGER (16 1) EW. 39 AFF4 Y 24
PC3 BNt F k. KARE, HE—RBEERI 12 6, 45 —2T
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Table 5 The PCA of 35 phenotypic traits among 37 X. sorbifolium germplasms
FRIPER 43 Principle component
Fizusipie isls PC1 PC2 PC3 PC4 PC5 PC6 PC7 PC8 PCo
STD 0.853  -0.164 0.176 0.110 0.007 0.050 -0.232 0.106  -0.006
FLD 0.845 0.102 0282 -0.173 -0.016 0.052 -0.005 -0.076 0.003
SLD 0.835  -0.107 0.246 0.134 -0.180 -0.037 -0.248 -0.016 -0.060
SHGW 0.810 -0.272 -0.063 -0.135 0.353 0.175  -0.003 0.172 0.065
FW 0.786 -0.088 -0.059 -0.257 0.216  -0.043 0.114  -0.199 0.369
SW 0776  -0.338 -0.137  -0.091 0.361 0.190  -0.026 0.148 0.070
SFSW 0752 -0.148 -0.211  -0.230 0.152  -0.075 0210  -0.198 0.371
KP 0.743 -0.184  -0.080 0.235 -0.238 0.044  -0.078 0.119  -0.314
KW 0.737 -0.358 -0.248 -0.099 0.319 0.242  -0.042 0.150  -0.042
FsI 0.723 0.004 0.392 0.093  -0.148 0.059 -0.050 -0.206 -0.061
FTD 0.723 0.011 0.064 0.061 0.042  -0.068 0.160 0.265 -0.018
SP 0.706  -0.226  -0.083 0.283 -0.302 -0.165 0.160 0.062  -0.056
Ssl 0.684  -0.058 0.246 0.323 -0427 -0.195 -0.056 -0.057 -0.153
SFSN 0599 -0.128 -0.124 0.039 -0452 -0.116 0.383  -0.250 0.080
ABL 0.266 0.822 -0.378 0.104 0.110 0.034 0.113  -0.129  -0.140
PL1 0.213 0.806  —0.281 0.108  -0.052 0177 -0.006 -0.214 0.027
ID 0.229 0.729 0256 -0.068 -0.276 -0.020 0.059  -0.075 0.131
FL 0.323 0.718  -0.265 0.234  -0.036 0.194  -0.175 0.038  -0.012
IL 0.200 0.713 0.119  -0.319 -0.022 -0.145 -0.302 0.357 0.119
CcD 0.267 0.702  -0.030 0.003 0.284  -0.222 0.063 -0.021  -0.055
W 0.191 0.661  —0.320 0295 -0.003 -0.049 -0.259 0.150 0.260
PW 0.171 0.586  -0.399 0.099 0.255 -0.486 0.085 -0.095 -0.047
PL 0.209 0.561  -0.422 0.110 0.107 0.162 0.181  -0.044 -0.296
RL -0.038 0.386 0714  -0.228 0.002  -0.107 0207 -0.119  -0.026
LL -0.060 0.268 0.682 0.377 0.167 0.213 0.276 0.187 0.059
Lw -0.012 0.025 0.660 0.523 0.398  -0.042 0.010  -0.179 0.062
ABD 0.024 0.298 0.607  -0.058 0.126 0.009 -0.187 -0.148 -0.181
FN -0.231 0.131 0.171 0.604 0.056 0.050  -0.284 0.176 0.425
IS 0.103 0.376 0.320 -0.598 -0.028 -0.148 -0.154 0.338  -0.087
PD 0.176 0.259 0.369 -0.408 -0.149 -0.246 0.212 0.070 0.163
CLN 0.176 0.166 0.196  -0.371 0.459 0299 -0.123 -0.245 -0.308
LSl -0.102 0.291 -0.077 -0.285 -0.426 0.360 0.348 0.425 0.004
PSI 0.094 0.266 0.106  -0.005 -0.361 0.744  -0.079 -0.144 0.109
LN -0.292 0.146 0.039  -0.133 0.014 0.347 0.118  -0.231 0.210
RW -0.029 0.116 0.180 0.412 0.353 0.095 0.597 0.327  -0.081
K4 Eigen value 8.776 5.721 3.499 2.527 2.143 1.680 1.450 1.272 1.049
TEik= Contribution rate/% 25.075 16.345 9.997 7.221 6.122 4.800 4.143 3.633 2.998
23+ FEHk% Cumulative contribution rate/% 25.075 41420 51417 58638 64.759 69.560 73.703 77.336  80.333
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Table 1
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Fig.1 Dendrogram of cluster analysis among 37
germplasms of X. sorbifolium by Ward method
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Table 6 The mean value of phenotypic traits in different groups of X. sorbifolium germplasms

2511 Group 1

REEIR FH2 iy

Phenotypic traits RIZZ: | RIZZ RIZZEN1II WAHIV WAV Group 2 Means
Subgroup | Subgroup 1I Subgroup 111 Subgroup [V Subgroup V
ABL/cm 9.02 16.84 29.27 19.47 17.68 13.59 17.64
ABD/mm 2.97 3.40 3.66 3.41 2.63 2.99 3.18
CLN/A™ 8.36 9.51 12.96 11.13 10.90 11.60 10.74
RL/cm 15.32 14.95 15.28 14.94 14.70 17.98 15.53
RW/cm 15.96 16.79 18.55 17.70 15.16 17.19 16.89
LN/A 8.01 8.08 9.13 9.02 8.26 8.07 8.43
LL/mm 42.48 42.96 49.46 48.02 38.52 38.50 43.32
LW/mm 14.24 14.31 16.22 16.67 13.01 11.88 14.39
LSl 3.06 3.08 3.09 2.96 2.99 3.31 3.08
IL/mm 84.81 111.71 141.55 7714 96.13 89.28 100.10
IW/mm 47.95 58.78 56.60 42.23 50.45 43.79 49.97
ID/mm 2.66 3.53 4.37 2.51 2.41 2.00 2.91
ISI 1.79 1.92 2.57 1.87 1.96 2.06 2.03
FN/A 20.15 22.48 18.53 17.66 16.68 15.97 18.58
FL/mm 22.81 30.55 31.28 20.32 25.06 18.12 24.69
CD/mm 7.02 7.93 9.16 7.14 7.88 7.28 7.73
PL/mm 11.23 15.45 15.93 11.58 13.50 12.74 13.40
PD/mm 0.34 0.40 0.50 0.43 0.34 0.30 0.38
PL1/mm 15.66 18.38 20.11 14.22 16.96 16.58 16.98
PW/mm 7.98 9.30 9.26 7.53 8.94 8.54 8.59
PSI 1.99 2.00 2.22 1.92 1.95 1.94 2.00
FW/g 26.65 37.21 47.51 41.87 54.87 - 41.62
SFSN/A™ 14.78 16.71 13.33 14.99 17.33 - 15.43
SFSWi/g 12.14 17.29 20.31 18.29 27.15 - 19.03
FTD/mm 50.41 52.19 58.90 51.55 60.70 -- 54.75
FLD/mm 42.63 52.18 61.13 53.30 57.08 - 53.27
FSI 0.84 1.00 1.04 1.05 0.95 - 0.98
SP/% 46.30 46.30 42.77 44.89 49.54 - 45.96
STD/mm 11.15 12.11 12.99 13.21 12.72 - 12.44
SLD/mm 13.12 13.07 14.12 13.72 13.25 - 13.46
SSI 1.18 1.08 1.09 1.04 1.04 - 1.09
SWig 0.74 0.83 1.08 1.09 1.35 - 1.02
KWig 0.34 0.39 0.51 0.50 0.67 - 0.48
KP/% 47.11 48.08 46.74 45.85 50.33 - 47.62
SHGWI/g 74.63 82.71 113.28 109.55 129.69 - 101.97
E: ABRRAE

Note: -- means missing data
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Table 7 Distribution of the different original X. sorbifolium germplasms in clustered groups
251 Group 1
HhF R FH2 it
Original A WA T WPAHTIT WAV TWHV Group 2 Total
Subgroup | Subgroup I Subgroup III Subgroup IV Subgroup V
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Genetic Variation Analysis of Phenotypic Traits of 37
Xanthoceras sorbifolium Elite Germplasm

WANG Ya-li, GU Zhi-jie, JIA Qiao-xia
(State Key Laboratory of Seedling Bioengineering, Ningxia Forestry Institute, Yinchuan 750001, China)

Abstract: [Objective] To analyze the phenotypic variation of X. sorbifolium, and provide useful information
for genetic improvement. [Method] Thirty-five phenotypic traits among 37 germplasms were analyzed by
variance analysis, principal component analysis (PCA), and cluster analysis. [Result] Large variation and
rich phenotypic diversity were found among and within germplasms of X. sorbifolium. The average coeffi-
cient of variation for 35 traits of 37 germplasm resources was 25.49%, and the variation range was12.80%
to 63.25%. The variation of branch traits was the largest (45.51%) , followed by inflorescence traits
(31.01%) , fruit traits (24.67%), flower traits (24.35%), seed traits (21.82%), and leaf traits (21.45%). The
mean phenotypic differentiation coefficient was 80.52%, indicating that the variation among germplasm re-
sources was the main source of phenotypic variation. The cumulative contribution rate of the first nine main
principal components reached 80.333%. The 37 germplasms were classified into two main groups and six
subgroups according to their characteristics by Ward’s method and reasonable utilization of each sub-
group were suggested. [Conclusion] The genetic variation of phenotypic traits of X. sorbifolium is abund-
ant, among which the variation range of inflorescence, fruit and flower traits is larger than that of leaf and
seed. It provides useful information for the genetic improvement, preservation, and evaluation of X. sorbifo-
lium germplasms.

Keywords: Xanthoceras sorbifolium; Germplam resources; Phenotypic traits; Genetic variation.
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