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Abstract: To determine the variable patterns of fruit and seed characteristics for Xanthoceras sorbifolium within
and among populations, fruits and seeds of 1 044 individuals were collected from seven populations in the main
distribution areas. 20 fruits and 50 seeds were selected from each individual by quadruple method to measure
12 fruit and seed characteristics. Analysis of variance, correlation analysis, and cluster analysis were used for
the analyses. Results showed that (1) there were highly significant (P<<0.01) differences in fruit and seed
characteristics among populations. Relatively high variation coefficients were observed in yield characteristics
including seed yield per unit projective area (Cy=46.39% )and fruit number (Cy=45.32%). However, relatively
low variation coefficients occurred in fruit and seed form characteristics including fruit shape index(Cy=8.84%)

and seed width(Cy=11.50%). (2) There were significant variations in fruit and seed characteristics within(V =
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32.14%) and among (V,=67.86% ) populations. Variation in fruit and seed characteristics among populations
was greater than that within populations. (3) Moreover, seed yield per unit projective area was highly signifi-
cant (P<<0.01) and positively correlated with fruit weight (r =0.786), fruit number (r =0.782) and seed num-
ber per fruit (r = 0.688). There were also highly significant (P<<0.01) and positive correlations between seed
oil concentration and seed number per fruit (r = 0.765), seed width (r = 0.662), fruit width (r = 0.627) and
fruit length (r = 0.541). (4) According to results of a cluster analysis, seven populations were divided into
three groups. The Zhudaigou (ZDG) population was superior to other populations in yield characteristics in-
cluding seed yield per unit projective area (0.13 kg-m™), seed number per fruit (17.6), fruit number(77.7),
and fruit weight (3.67 kg). However, the seed oil concentration (0.35 g-¢™) in Kundu (KD) and Chengde
(CD) populations were higher than other populations. Thus, ZDG could be used for high-yield, germplasm re-
source collection, and KD and CD populations could be used for high-oil, germplasm resource collection. [Ch,
1 fig. 5 tab. 20 ref.]

Key words: botany; Xanthoceras sorbifolium; fruit and seed characteristics; variation pattern; phenotypic dif-

ferentiation

W Xanthoceras sorbifolium X 2 + KK, i H¥EF, J&ICHE FFl Sapindaceae i H J& Xantho-
ceras VR MEARS IR AN, FE A MmATERI . Wb, Aduiy 16 N8 L T X, O H AR A T AR
Fp2, SCGERFPF S it m, TR R R Py S i SR AR A S A EE AR . AR
MMERITRS, ERMEm, TEENT RSN, SOERRFETHSETET AL, HTEGECICE
i, AR VR TR KRR AT IR T s R AR BRI, SOE AR AU SR G R M (AR R . AE Y
TRV L R R HAE AR, RAEVERBOR, SRS T REEBCRY, BT miE )T, b
IR 2R K, TERBHA R, SOSERIE T 5 PREE A E I 3515 78 5, Rl e MR AR S 2 st 4%
A S E NS BT, E AR TSGR A SR AT Y E R A A A R R
AR T Rl TR AR TR R TR I R UL EH RN R B Y SO R
PEAT A, B BRI IR AFAE R 22 5, RIS A, B R/ . Bl R55 07 i & A
6] o JRAE SGER MR S BT TAE C UG — @ gk e, (A SEPoRAR S AR A 3, MR 5 PR 85 )
RIS TR R, RO TR SR Y, AR AR S, fE UL
filt B U B . BE T, ASBIESE SO R T 200 A XY 7 S HER 12 DR R 04T 1 3 a AL
WF9E, BTEIRR SO RA FE AR | R N Fh SR 22 S U, DU SO R A Bt AR i . R ik
TR i) AR 5 HE AR 4 o

1 M5 &*

1.1 ##ESkiR

TE TR AL B LA b, AT SOE AR B0 KRR IR 7 A HEARHEATRAE « 7051 O A 5ty o e i
#RE(KD) . WS AR R INEL(TS) . S ARl B P (WD) | NS AR AR08 (ZDG) | Tt
HRPET(CD) o b 48 3k 5 R 8 (YXO) B g & = 1Tk L (SX) (3R 1) o JEiA £ 1 044 pR K #E
. TCHLBAR 3 A R B SO R R
1.2 PR

2014-2016 4F3% %2 3 a B — I E P A SRR A e R , 2R 52 B e # RSP SR WA P A I A R ) SRS
PP, ME BRRFR TR SRR RSB o SR DUMIE R BCR S 20 4> BRT, GO SRR A TR,
P bR R RN RS0k . g, SRR TR 20 AR50, SR IO 23 B S50 Kb, s F ¥
L N2 BT D A2 7 7k S I GBIT 15690-1995 Cike £ i 2 4% m AL 4R I 2 95 )™, >R A HCY-10
A AR 5 o S o R B T RURR 1 =R B RO R s IR AR =R AR AR S
A s PSR B=F 72/ Fh TR



5536 B S A RAE . AT SO R A SRR SRR AR 1039

x1 BEEHA

Table 1  Basic situation of the sampled populations
FEIR B BR o i 2354 WH/m AERRSC FEH AR/ ERK R/ mm 2R K R /mm
KD 208 44°13'N 119°18'E 550 5.5 2 900 340 2 075
TS 67 43°10'N 120°03'E 420 5.5 3 050 350 2 067
WD 370 42°57'N 119°00'E 623 5.8 2923 320 2235
7ZDG 94 42°56'N 119°16'E 500 5.6 2 945 350 2 043
CD 147 40°58'N 118°50'E 510 9.2 2570 527 2 000
YX 73 39°45'N 114°25'E 850 6.4 2917 416 1594
SX 85 34°38'N 111°37'E 760 13.5 2279 573 2 361
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Hdfa b BHR Y SPSS 20.0 BT S M. HFESE 3 a PR VLI B G BOT- B8, 280 HF 7 7 B 4 )5 AT
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Table 2 Fruit and seed characters of Xanthoceras sorbifolium in different populations

. . . BT R - . X .

N B0 AR T ARt (kg m™) i) SERAAS Rk R Elem RSB /om
KD 0.11 +0.05 16829  50.1 +22.8 2.01 £090  4.99 + 0.62 5.17 £ 0.55
TS 0.12 £ 0.05 159 £2.6  23.110.1 0.66 £ 023  4.64 + 0.64 417 £ 0.52
WD 0.07 + 0.02 15238  252=+112 0.71 £ 035  4.07 + 0.69 479 + 0.68
7ZDG 0.13 + 0.05 176 £32  77.7 + 363 3.67+1.56  5.48 = 0.77 439 + 0.58
CD 0.06 + 0.03 162 +35 559 +245 2.05+097  4.88+0.74 5.08 + 0.74
YX 0.05 + 0.03 13933  297+94 046 £ 0.16 547 = 0.65 4.63 = 0.50
SX 0.03 + 0.01 137 £ 3.5 113 +5.1 048 021  4.44 = 0.65 4.56 + 0.60
JERENali 0.07 + 0.04 154 36  37.6=+ 135 139+ 0.63  4.56 = 0.85 4.53 +0.72
A5 i 0.07~0.71 3.0~28.0 1.0~297.0 0.01~1422  2.00~8.29 1.70~7.05
BEGR ] F (4 27.65% 18.18% 51.59%* 62.86% 99,72 50.54%
BEVRN F (4 13.12% 7.65% 33.28%* 40.32% 8.87% 7.21

U B 5 fem BIARR R TR lem  FORERlem O FOESERC R ESIE/ (grgh)
KD 0.51 + 0.07 1.05+008  141+015 141+017  1.03 = 0.09 0.35 = 0.04
TS 0.50 + 0.06 1.00 +0.08  1.33 +0.21 113 +£020  1.19 +0.28 0.31 + 0.04
WD 0.49 = 0.07 098 +0.10 131019  111+013  1.09=0.19 0.32 + 0.05
ZDG 0.48 + 0.07 1.08+0.11  135+013  127+0.13 106 + 0.07 0.33 + 0.05
CD 0.46 + 0.09 094009 136019 133+015 102021 0.35 + 0.04
YX 0.45 = 0.06 1.06 £0.09 147 +0.10  124+0.09  1.09 = 0.07 0.33 + 0.03
SX 0.41 + 0.06 101008  1.19+0.12  128+0.12  1.04 = 0.08 0.32 + 0.04
MR 0.46 + 0.08 101 £0.10  129+0.19 121017  1.08 = 0.17 0.33 = 0.05
AR 0.20~0.77 0.72~1.35 0.56~2.27 0.56~1.79 0.68~2.02 0.20~0.43
HEMAR D] F 53.21% 37.07#* 46.87* 74.94%% 9.70% 13.87%*
FEUR N F Y 9.82% 7.54 12.10 15.12 1.82 1.76

VL. BOE N VI FLebiifE 225 * FnfE 005 KT B2 R BFE, ** £AfE 0.0 KT EERFHEH
£33 AEAHGXERMELERERZY

Table 3 Variation coefficients of fruit and seed characters of Xanthoceras sorbifolium in different populations

N
N s AT ALOEE RS R R My My ME RS

BMra 7R AR B OHPE BR R R e B B R L
KD 50.44 18.03 4555 4932 1235 1140 13.49 770 1133 13.09  9.04 13.71 21.39
TS 44.49 1550 4374 3505 13.79 11.18 12.32 840 1621 17.66 23.82 12.19  20.66
WD 43.72 2507 4433 4973 1699 1642 17.18 9.71 1615 11.59 17.76 14.61 24.97
ZDG 44.24 18.11  46.75 4244 14.02 11.36 14.30 9.83 9.11 9.02 7.16 1698 2222
CD 50.78 2503 4392 47.14 17.20 16.30 18.54 10.07 1393 1257 1889 13.72  24.70
YX 47.21 2049 4786  34.84 1190  9.60 12.73 8.05 7.71 7.09 628 1251 19.85
SX 43.87 2451 4506 4275 14.64 13.56 13.01 8.14 8.99 950 818 13.02  20.71
SEXE 46.39 2096 4532  43.04 1441 1283 14.51 884 1192 1150 13.02 13.82  22.07
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Table 4  Variance portions and differentiation coefficients of morphological characters of fruit and seed among populations in Xanthoceras

sorbifolium
. Jr J5 2200 R o3 /% FR A
REfA ] REA A BB 1R 22 R HEAR A B AL 22 /%
LR ES S AN AV Sy 9.29 6.19 7.14 41.06 2737 31.57 60.01
B PR Tk 2.86 1.20 1.28 53.90 21.96 24.13 71.05
25 8.98 12.43 16.04 75.93 10.51 13.56 87.84
SRS 6 o 8.59 11.33 12.67 78.16 10.31 11.53 88.35
RELPIE 3.57 2.01 3.33 40.08 22.55 37.38 64.00
LM 2.84 1.01 1.30 55.10 19.55 25.35 73.81
R R 0.04 0.02 0.03 42.69 22.00 35.31 65.99
LR 0.04 0.03 0.04 38.24 29.15 32.62 56.74
LU K 4.19 2.58 3.15 42.26 26.03 31.71 61.88
LR e 3.22 2.17 2.56 40.57 27.08 3235 59.97
FhIE 36 %% 0.03 0.02 0.03 39.69 26.79 33.52 59.70
Ayl ik 4.70 2.54 3.11 45.40 24.52 30.08 64.94
FfE 4.03 3.46 4.22 49.42 2232 28.26 67.86
x5 NERWIMERBXSH
Table 5 Correlation analysis among fruit and seed characters of Xanthoceras sorbifolium
FER ﬁ%ﬁi - Rocs ORI RS . %#ﬁ ¥ ﬂi? ﬂ'#ﬁ ﬂf?
TR B YR iR EIEE4 NI T EiEg ERLES
PN AR R R 0.688% % (0.782%F  0.786%* 0.562%* 0.521%* (0.539%*  0.530%* 0.504** 0.564** 0.036 0.023
BT AL 0.517%*% 0.549%* 0.638** 0.615%* 0.503**  0.532** 0.518** 0.012 0.582%*%  0.765%*
45K 0.846%* 0.557** (0.531** 0.533%* (.575%* (0.548** 0.590** -0.024 -0.589%*
S S B J5 i 0.583** 0.635%* 0.568**  0.639*%* 0.646** 0.569** -0.003 -0.467*
REPIE 0.842%* 0.593**  0.671** 0.672** 0.503** -0.028 0.541%*
RS 0.628%* —0.470* 0.537**% 0.522** 0.014 0.627%*
TR R 0.585%* 0.610%* 0.719** 0.014 0.028
R a4 0.002  0.581%* -0.473* 0.056
Tl 594z 0.554**%  0.690*%*  0.024
il R -0.640%*  0.662%*
P 45 5 -0.679%%*

B ¥ FRIRTE 0.05 ACF LW FEAN S, ** FIRTE 0.01 /KT LAk 13 A %

F B R PEAR S B0 AR 777 5 (46.39% ), PRIG,  DLBA 850532 I BRURD 7 i A Oy 32 20 e 98 bn
BABREEW ) Mz BRI R E , X5 BBk Cornus walteri™ %Hﬂﬁ%% Sapindus mukorossi"™

%f&“%ﬂ‘]ﬁﬁﬂt#%—ﬁl- TR AR ) o 7 2 it k1) 28 S RO K (13.82%) , 3% 5 RRIKURS Jatropha curcas™
ol S B il AR S AR — B

SC IR Al SR AR AE R A 1] 1) - 2 R B A3 AE R ALK 67.86%, U R AP L AR A S R A
TREAR] PSR R AL A R BN 22 5 3R] . — D T AT RE TR AR [R] M 3 B S R PR SR R RN [E] L
Z AR ) R A e ) LRI D, BT S B AR LU RS E I RF IR R BYRRAE ;. 5 — T, BT AR SR A
PEIRZ AR L R R, B g T AR FR EE A R Ao Ak 25 500 B a] L s SOE RS HOR A e 8
s AL 78 S, ELAS [R)HE A4 1) B 05 S S M4 5 1 b S MR A0 A8 S R, O SO R0 B o o % R ok P it T
AR
3.2 XERMILMKMERMEME

HYTER AR BEAG R FE b, — MR 22 57 7T 8 3 SO AR DG R 19 22 5 U\Wﬁ@%’@%l‘ﬂﬁf%
SE RIS AR AR DGR A AT R B, SRR B SR B B R AR BT R o Hodh, L BGE I
77 6 5 R SRR R 4 SR BRORN AR S T A W R AR OG s R Al 5 R A R %;’:%’Mh\
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34 YEBRMERENRESENHA Figure 1  Cluster analysis diagram based on fruit and seed
R RS EE R, R KRS S 2, characters of seven Xanthoceras sorbifolium populations
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