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Abstract; Taking 211 samples from 19 provenances of Ziziphus jujuba var. spinosa ( Bunge) Hu ex H. F.
Chow. as research objects, the observation and variation analysis on their phenotypic traits ( containing 13
qualitative traits and 29 quantitative traits) were conducted, and the sources of variations of quantitative
traits, their relationships with geographical-climatic factors, and the main quantitative traits that can
reflect the phenotypic characteristics of Z. jujuba var. spinosa were studied by using nested analysis,
correlation analysis, and principal component analysis. The results show that the coefficients of variation
and Shannon-Weaver diversity indexes of qualitative traits of Z. jujuba var. spinosa are 11.44%-55.21%
and 0.34 — 1.65, respectively; those of quantitative traits are 4.57% — 85.46% and 0.24 - 2.09,
respectively, and the extremum ratios are 1.67 —14.06. The variation degrees of quantitative traits of
provenances from Jiaxian of Shaanxi, Yuanbaoshan of Inner Mongolia, and Fuxing of Hebei are relatively
high, while the diversities of quantitative traits of provenances from Kazuo of Liaoning, Yanchuan of
Shaanxi, and Zanhuang of Hebei are abundant. The means of percentage of variance component of
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quantitative traits of Z. juyjuba var. spinosa among provenances and within provenance are 69.86% and
14.88% , respectively, and the mean of phenotypic differentiation coefficient is 0.82. Twelve quantitative

traits including leaf length, leaf shape index, edible rate, etc. show significant ( P<0.05) or extremely

significant (P<0.01) correlations with geographical-climatic factors. The principal component analysis

result shows that the cumulative contribution rate of the first nine principal components is 79.74% , and

17 quantitative traits including leaf shape index, petiole length, petiole width, etc. can be used as the

phenotypic traits for evaluating Z. jujuba var. spinosa germplasm resources. Nineteen provenances can be

divided into four groups based on quantitative traits, and the main characteristics of group [ are small
leaves, small fruits and nutlets, and high nutlet rate; those of group Il are large fruits and nutlets, and
high edible rate; those of group Il are long leaves, long bearing shoots, and a large number of bearing
shoot leaves; those of group IV are long secondary branches, and short straight and bend thorns. Taken
together, the phenotypic diversity of Z. jujuba var. spinosa is rich, there are different degrees of variations
among provenances and within provenance, the variations among provenances are the main source of
variations, and Z. jujuba var. spinosa from different provenances can be used for breeding Z. jujuba var.

spinosa cultivars with different phenotypic traits.

Key words: Ziziphus jujuba var. spinosa (Bunge) Hu ex H. F. Chow.; phenotypic trait; phenotypic

diversity ; geographical-climatic factor
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Table 1 Basic information of 19 provenances of Ziziphus jujuba var. spinosa (Bunge) Hu ex H. F. Chow.

gy AR i s P m IR mm AR C LARYRC T ARRC
Provenance!) Sample Longitude Latitude Mean altitude Mear} ?nn}lal Mean annual ~ Mean temperature in Mean temperature in

number precipitation temperature January July
P1 40 E119°5021"  N41°24'07" 407.3 499.1 8.7 -9.6 24.1
P2 3 E119°16'17"  N42°09'57" 512.3 387.8 7.8 -10.7 24.2
P3 6 E111°12'57"  N35°05'23" 538.8 590.1 12.8 -0.3 27.0
P4 11 EI111°17'08”  N34°49'15" 328.7 605.8 13.8 0.5 27.7
Ps 13 E110°29'43”  N38°04'21" 771.5 507.2 10.7 -6.7 25.3
P6 9 E110°27'57"  N37°44'04" 1 041.0 528.5 10.4 -6.9 24.2
P7 19 E110°19'42"  N36°52'31" 631.3 530.1 10.6 -4.4 25.1
P8 5 E110°27'41"  N36°04'45" 466.2 549.3 9.9 -2.5 26.2
P9 12 E114°18'44"  N36°34'48" 177.4 613.1 13.5 -1.5 27.6
P10 4 E114°09'41"  N36°47'16" 355.1 635.3 14.5 -1.9 27.1
P11 14 E114°18'23"  N37°02'38" 198.9 601.2 14.6 -1.6 27.3
P12 4 E114°22'48"  N37°14'41" 168.0 583.4 14.5 -1.6 27.6
P13 3 E114°32'41"  N37°24'21" 101.3 560.4 13.5 -1.6 27.8
P14 16 E114°26'26"  N37°38'15" 110.1 548.6 13.3 -1.7 27.5
P15 9 E114°23'21"  N37°48'55" 137.2 538.8 12.6 -1.9 27.3
P16 4 E114°14'45"  N38°49'51" 258.3 447.7 12.7 -3.4 26.7
P17 12 E115°03'06”  N38°52'42" 117.7 489.1 12.7 -2.8 27.2
P18 12 E116°52'46"  N36°29'50" 117.6 535.3 13.8 -2.9 27.5
P19 15 E119°11'08”  N41°58'43" 599.8 404.3 6.5 -10.5 24.0

DP1. LT W2 Kazuo of Liaoning; P2. jis e Jianping of Liaoning; P3. 175 32 B Xiaxian of Shanxi; P4, L1175 Pinglu of Shanxi; P5; i)
fEE Jiaxian of Shaanxi; P6: B2 PG 2245 Suide of Shaanxi; P7. B PG 4E)1] Yanchuan of Shaanxi; P8 B Va1 Yichuan of Shaanxi; P9; WAL E
Fuxing of Hebei; P10 JA/JL % Wuan of Hebei; P11 {i[dL{5#R Xindu of Hebei; P12 JJL PN i Neigiu of Hebei; P13 LIk Lincheng of
Hebei; P14 J[JL#E 2 Zanhuang of Hebei; P15: LG Yuanshi of Hebei; P16 Jl-t B Fuping of Hebei; P17 i/ JLiF- Shunping of Hebei;
P18 INZ ¥ Changqing of Shandong; P19: Y51 JEE Il Yuanbaoshan of Inner Mongolia.
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Table 2 Analysis on qualitative traits of Ziziphus jujuba var. spinosa
(Bunge) Hu ex H. F. Chow. from different provenances

A5 E R % Shannon—Weaver

DIEREIN o ZHREVEAREL
Qualitative trait Coefficient of

Shannon-Weaver

variation diversity index

TRAR S i R Secondary branch 34.76 1.02
bending degree

&3l Thorn 15.87 0.34
RS Leaf color 20.19 0.51
I FFEAR Leaf shape 21.15 0.55
MHEIE AR Leaf base shape 55.21 1.12
IR Leaf tip shape 15.48 0.74
M2 IEAR Leaf margin shape 11.44 0.20
MR Leaf state 24.86 0.71
JSEAR Fruit shape 50.42 1.65
TIEAR Fruit top shape 44.39 0.70
FALIEIR Nutlet shape 48.69 1.29
R Nutlet striation 40.37 1.12
SAT I B Kernel plumpness 22.43 0.80

2.1.2 FEWRSM SR (FE3) BIR.29 MR
PEAR Y 25 S R BUTE 4.57% ~ 85.46% 2 [], Y9 {H N
25.01% , HoomU R 1 28 S RBUR K, B T A
PR BRI B I AR B A I R Y A A
R R REII R T 30% ; A~ 3R 28 5 R R0
AN AR BRI AR B A SR AR, AR
RBO/NT 10% ;483 ) - H0E: MR i AR S R 0
H27.11% A58 Rtz R HE MR 0928 5 R AL
YIME H23.73% . 29 %0 R B Shannon — Weaver
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Table 3 Analysis on quantitative traits of Ziziphus jujuba var. spinosa (Bunge) Hu ex H. F. Chow. from different provenances'’

IN? l,/mm  b/mm I [,/mm b /mm Iy /em  ng, [, /cm s ly/mm [ /mm  my/g di/mm dy/mm I;

Min 10.15  6.55 1.03 1.07 0.43 9.68 4.0 5.22 6.1 4.38 1.34 0.33 8.85 7.28  0.82
Max 5342  26.73 3.55 6.19 1.06  34.60 167 26.60 223  38.85 7.87 4.64  23.66 20.23 1.71
M 26.77 13.73 1.98 2.37 0.70  17.77 84  12.62 12.7 17.01 3.67 1.43  14.28 13.02 1.11
SD 8.94  4.07 0.42 0.79 0.11 3.99 1.8 3.45 3.4 5.77 1.20 0.82 3.03 275 0.14
ER 526  4.08 3.45 5.79 2.47 3.57 4.17  5.10 3.64  8.87 5.87  14.06 2.67 278 2.09
CV/ % 33.40 29.64  21.05 3334 16.00 2248 21.14 2736 27.10 3394 3277 57.59 21.22 21.10  12.65
H' 202  1.98 2.00 1.96 2.04 2.00 2.02  2.00 1.96  2.06 2.00 1.84 1.99 2.04  2.00
IN? R./% m,/g d,/mm d,/mm I, R/% my/g d,/mm d;/mm I dy/mm C/% Ry/% R./%
Min 6.24 0.09 6.91 5.52 0.76 3.75 0.01 4.91 3.67 0.93 1.38 60.0 0.0 44.63
Max 55.37 0.45 16.58 9.75 2.53  31.03 0.07 8.19 6.36 1.65 3.47  100.0 90.0 93.76
M 20.08 0.23  10.20 6.97 1.48  16.39 0.04 6.50 5.08 1.28 2.50 99.1 24.4 79.92
SD 8.89 0.06 1.79 0.67 0.27 4.10 0.01 0.67 0.44 0.13 0.35 4.5 20.9 8.89
ER 8.87 5.00 2.40 1.77 3.33 8.27 7.00 1.67 1.73 1.77 2.51 1.67 — 2.10
CV/% 4429 2593  17.58 9.68 18.62  25.00  29.44 10.36 8.69 9.91 13.91 457 8546 11.13
H' 1.91 2.05 2.00 2.05 1.96 2.05 2.05 2.09 2.04 2.08 1.99 0.24 1.92 1.95

D1 MK Leaf length; by : ™58 Leaf width; T, MIE3EEL Leaf shape index; L, : MARICEE Petiole length; b, : MK FEE Petiole width; [y, UK
J Secondary branch 1en~fth Ny : #{)\Hﬂ‘!ﬁ Secondaly branch node numbel I, : EMKJE Bearing %hoot length; n,_: 2 %L Leaf number of
bearing shoot; 1, : Eﬂﬂjﬁf&: Straight thorn length; [, : ZHH Bend thorn ]ength my: HLR iR Single fruit mass; dy, ; RIEHAZ Fruit vertical
diameter; dy, : HATREF2 Fruit horizontal diameter; I;: %ﬂ:ﬁ L% Fruit shape index; R, : H A% # Nutlet rate; m, : ﬁ*ﬁ'{}iﬁ‘; Single nutlet mass; d,,, :
YL Nutlet vertical diameter; d: SRAZRETE Nutlet horizontal diameter; 1, : ZIFEE Nutlet shape index; R, : H{7# Kernel rate; my, : BAf
Ji bmgle kernel mass; dy, : FA 912 Kernel vertical diameter; dy, : 1 f#i1% Kernel horizontal diameter; I, ; {-JE5%U Kernel shape index; d,, :
JRAMFE Kernel side dlameter Cy: &% Kernel content; Ry : M~ Dual kernel rate; R, : A[ & Edible rate. —: JGE#E No datum.

2 IN. *E’*T Index. Min: $%/MHE Minimum; Max oD Maximum; M PIE Mean; SD. FrifE 2= Standard deviation; ER; e {8 [t Extremum ratioy CV
AR5t R BN Coefficient of variation; H'; Shannon—Weaver ZFEPEFE %L Shannon-Weaver diversity index.

F4 FTEMEREHEERNTREZHSW
Table 4  Analysis on coefficients of variation of quantitative traits of Ziziphus jujuba var. spinosa ( Bunge) Hu ex H. F. Chow. from
different provenances

FED BBEEIR A S R B % Coefficient of variation of each quantitative trait?

Provenance!) ) by I l, b, Ly  ngn ny, I, Ly my  dy dy I,
Pl 1691 19.78 10.52 26.83 11.28 19.00 16.01 25.14 18.57 24.62 19.78 36.09 14.30 14.17 11.75
P2 11.06  19.53 8.78  23.50 445 1249 2359 31.15 19.84 1375 17.24 49.16 16.23  16.75 2.91
P3 15.98 9.53 1439 21.66 1324 2449 1537 20.26 10.68 17.01 26.90 37.12 9.60 8.69 5.75
P4 2570  23.98 7.57  26.34 7.84 15.89 13.80 16.41 19.09 27.77 19.38 70.60 17.92 22.85 7.76
P5 23.66 27.14 11.89 16.83 9.63 21.34 2465 14.89 22.87 2493 1771 5040 23.56 19.66  6.33
P6 21.48 2036 12.59 26.26 11.07 1497 10.62 18.67 1441 24.69 31.49 4059 16.10 13.22 4.42
P7 20.43 1690 10.66 3240 17.77 16.14 9.88 15.04 13.61 14.04 17.08 47.35 13.21 13.52 9.88
P8 1530 18.25 5.90 40.37 5.58 17.27 11.51 2234 30.06 7.40 11.56 36.26 1536 15.59 10.73
P9 28.42  22.51 9.98 26.26 23.83 20.11 23.47 25.17 2628 34.64 34.87 49.09 2420 18.30 12.32
P10 10.90 24.54 17.64 2476 13.71 1537 16.61 24.55 9.49 3550 3240 3397 12.76 17.70  9.26
P11 2093 2197 16.62 24.61 8.08 19.80 15.73 21.20 2296 25.77 21.28 37.21 13.64 13.79 14.29

P12 18.92  22.52 8.49 1237 1446 15.63 19.33 3432 41.06 18.89 25.69 30.44 11.17 11.65 9.01
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%3R4 Table 4 ( Continued)

JE D iy AR S R % oefficient of variation of each quantitative trait

iy B HIRINE S RE %> Coeft f f each q )

Provenance' L by L lp bp Ly, Mpn Ly, Mg Ly Ly My dy, dy, I
P13 29.01 38.16 16.48 9.31 11.93 8.91 9.61 3.15 21.83 4599 54.87 23.88 3.67 12.39 9.91
P14 22.84 20.04 15.05 25.63 20.83 17.50 14.24 23.28 27.44 47.64 2644 21.12 9.93 9.04 14.60
P15 19.81 1497 21.76 15.22 10.70 18.36 12.10 20.37 2591 13.42 2040 38.44 13.36 16.26 7.06
P16 23.68 31.58 8.17 32.10 8.22 4.91 13.32  12.61 18.84 1290 26.44 3395 13.82 14.26 7.22
P17 20.27 21.67 20.88 22.44 5.49 28.10 24.68 25.19 26.32 21.14 27.17 40.79 2191 13.81 8.93
P18 18.26  22.47 15.63 10.53 9.14 12,74 14.27 3486 19.05 31.74 18.68 33.70 18.82 19.67 12.89
P19 23.06 21.89 12.15 5594 992 1485 10.78 20.57 16.13 41.39 46.02 4342 2375 14.65 17.14

YJH Mean  20.35 21.99 12.90 24.91 11.43  16.73 15.77 21.54 21.29 2543 26.07 39.66 15.44 15.05 9.59
YE D HE SR EY o oefficient of variation of each quantitative trait
iy RO HIRINE S REU %> Coeft f f each q )

Provenance') R, mg, dyy duy L, Ry my diy diy L dy Cy R R. M
P1 29.79 18.59 10.32 8.49 13.23 2348 29.11 8.19 7.40 11.00 12.72 1.58 64.41 4.99 18.21
P2 43.34 6.90 11.78 6.86 19.27 17.01 17.75 5.57 7.01 12.95 14.70 0.00 108.24 6.94 18.92
P3 17.65  20.74 9.95 14.30 9.84 2229 29.51 9.71 15.62 10.59 5.51 8.75 117.38 8.79 19.01
P4 46.08 17.88 9.33 7.74 8.29 2530 37.27 8.21 8.68 4.11  11.13 0.00 63.52  12.71 20.11
P5 67.41 22.88  16.67 5.56 13.87 20.29 19.12 10.68 5.85 7.46 6.49 0.00 131.64 13.28 22.64
P6 20.97 23.21 11.34 6.55 11.74 19.04 28.80 9.48 7.78 6.16 9.83 3.37 79.53 10.07 18.24
p7 35.00 23.59 13.08 9.87 14.41 28.36  25.59 9.03 11.12 10.26  11.67 0.00 108.34 14.39  20.09
P8 3597 27.57 16.59 11.12 13.03 18.10 13.69 9.75 9.89 421 11.44 0.00 81.65 20.72 18.52
P9 37.05 16.68 21.36 4.78 23.28 19.53  21.20 11.96 6.13 12.30  11.97 0.00 69.28 7.02 22.14
P10 6.65 28.51 3.19 8.73 10.03  43.38 42.75 8.88 4.30 7.77 8.97 5.13  151.44 1.21 21.73
P11 25.16 2146 1571 13.45 21.30 21.23  27.59 7.94 8.13 8.53 16.32 13.54 47.47 6.04 19.03
P12 23.08 6.97 20.03 4.60 20.21 28.85 27.95 15.32 8.27 6.79 14.81 0.00 40.83 6.57 17.87
P13 22.43  31.95 5.71 16.08 12.24 4584 10.17 10.25 19.54 11.49 3.83 0.00 57.27 6.98 19.07
P14 22,52 20.15 12.86 6.68 15.32  25.11  29.28 6.20 7.49 6.08 16.96 0.00 97.98 5.05 20.25
P15 23.40 35.94 8.41 9.20 6.98 22.64 41.12 6.64 6.89 7.52  13.61 3.37 85.60 5.31 18.79
P16 17.87  43.51 13.05 15.14 5.99 3229 50.05 13.73 14.26 7.66  20.71 0.00 75.90 5.67 19.93
P17 40.70  24.50 16.71 8.99 18.06  19.08  20.53 9.82 8.91 9.54 10.72 2.91 70.80 6.40  20.57
P18 22.84 20.38 13.24 7.20 12.88  31.11  29.18 7.10 6.29 7.45  17.74 8.88 62.27 5.21 18.77
P19 28.20 25.20 23.85 7.81 25.72 24776 28.48 9.67 7.99 10.25 18.18 0.00 56.41 7.53 2227

YJ{H Mean  29.80 2298 13.33 9.11 14.51 25.67 27.85 9.37 9.03 8.53 12.49 2.50 82.63 8.15 19.80

DP1, iL T/ Kazuo of Liaoning; P2; i T Jianping of Liaoning; P3: 111755 B Xiaxian of Shanxi; P4 1L 7 - il Pinglu of Shanxi; P5. 53]
{3 5. Jiaxian of Shaanxi; P6; BEVPY4Z{E Suide of Shaanxi; P7: BEVEAE)I] Yanchuan of Shaanxi; P8: BEVE‘EJI| Yichuan of Shaanxi; P9. jWdt& 2%
Fuxing of Hebei; P10; JAIJLE %4 Wu’an of Hebei; P11; JA[JL{5#R Xindou of Hebei; P12 JWdt A B Neiqgiu of Hebei; P13 JaJLIfi3K Lincheng of
Hebei; P14 . b=t Zanhuang of Hebei; P15, 4L JC[K Yuanshi of Hebei; P16 iOE[d=RA Fuping of Hebei; P17; bEEdlEa Shunping of Hebei;

P18 ILIZR1IH Changging of Shandong; P19: 5 7CF LI Yuanbaoshan of Inner Mongolia.

2)1

M4 Leaf length; b, : M5 Leaf width; I, :

bearing shoot ;

Y2 Nutlet vertical diameter; d,, :
Jit Single kernel mass; d,, :

SAT42E Kernel side diameter; C, : {72 Kernel content ;

BTE 2.50% ~ 82.63% Z ], Hip WU~ % H IR
AR R B B Eﬂiﬂkﬁ*ﬂ@%
P S BRI 25% L) b 45 Fh IR BCE PR
() - 34705 S R BUAE 17.87% ~22.64% 2 ], Hirh | peph
FER(PS) PR A F- 3728 S5 RBUR K, W&o E L
(P19) AL 24 (P9) B il (1) - ¥4 48 5 R AR K,
3R 22.27%H1 22.14%

- HEAE 4L Leaf shape index; [, :
Jt" Secondary hranoh length; ng, . _{)\1‘117’;5[ Secondary branch node numher e
: R Straight thorn length; [, : 25 #iIl1 K B Bend thorm length my
diameter; dy, : %j\’ﬁﬁﬁi Fruit horizontal diameter; I;: SIEHEEL Fruit shape mdex; R,: ﬁ&‘é& Nutlet rate; mg,
¥ *ﬁﬁs Nutlet horizontal diameter;
: %1 ZH\ Kernel vertical diameter; d,,, : 1~ Tﬁ Kernel horizontal diameter; [k {=TE 8% Kemel shape index; d,:
Ry : W7 Dual kernel rate; R, : A[f3 3 Edible rate. M; HJ{H Mean.

: WA JE Petiole length; b, : MM % Petiole width; 1y, : —WCEK
HEKE Bearing %hoot length ny, . AR uf‘H‘gﬂ( Leaf number of
. R Single fruit mass; df\v . B 42 Fruit vertical
: %&ﬁﬁi Single nutlet mass; d
. #IZAEEL Nutlet shape index; R, :

ny

H173% Kernel rate; m : ¥

2.3 AEMIFEEREHEEIKAE Shannon-Weaver %
LR ES i

S5 (R 5) W A [] P 5 R A 4% Hh i PR R Y
Shannon— Weaver 25 £ ¥4 45 L 1F 0.00~2.07 2Z [8], F
A AL TR (PL) BRI #5 K E B9 Shannon—Weaver
ZREPETE B K, 1 2 A B R & {7 2% 1Y Shannon -
Weaver 5 ¥ P 45 20 4 0.00, 45 %0 & 0k 69 F 1y
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33 4%

Shannon—Weaver Z P45 507E 0.18~1.56 Z A, %1~
FHF-1 Shannon—Weaver ZFEPEHE BT AL T HAth
Bk, AR EECE PRI F- 14 Shannon - Weaver
ZFEVEFR A 0.93~1.86 Z (0], it P1 i 415
Shannon—Weaver ZFEPE+8 B i K, BEPE AE )1 (P7) FiI
WAL R (P14) #F 091 Shannon—Weaver 2 £

BRI, DA 3 AT by m A Ay 1 2 Ao o ¢ A B
AR A Bt A 8 7 19 o O T X

*£5 AEAMIRERETHEMIH Shannon—Weaver SHEIEE 7

24 AEAMEBEBRAHEUHRNAESERRE U
R

GER (R 6) Won . R AR ] (9 05 25 4 it N
69.86% , FIIE N 1) 7 25531k o 14.88% , Uk IR
B [ A8 S B AR ok YR, MR RA ML R
BHE 0.59~0.94 Z ], ¥IKTF 0.5, Hp K iy 3R A 53
R B, R TR AR B
YR B b R B

Table 5 Analysis on Shannon-Weaver diversity index of quantitative traits of Ziziphus jujuba var. spinosa (Bunge) Hu ex H. F. Chow. from

different provenances

HHEAIR Y Shannon-Weaver ZHEVETEH

Shannon-Weaver diversity index of each quantitative trait®

D
Provenance!’ b, I l, b, Ly ngn L n, L, L, my  dy dy, I
Pl 1.96 1.93 1.91 2.07 1.91 1.98 1.98 1.70 1.88 1.95 1.63 1.92 1.95 2.03 1.72
P2 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 1.10 0.64 1.10 1.10 1.10 1.10 1.10
P3 1.24 1.24 1.33 1.33 1.33 1.01 1.01 1.24 1.01 1.24 1.33 0.87 1.33 1.56 1.79
P4 1.24 1.41 1.72 1.47 1.64 1.72 1.54 1.85 1.89 1.50 1.72 1.12 1.64 1.54 1.85
P5 1.74 1.67 1.59 1.78 1.59 1.84 1.70 1.67 1.22 1.99 1.84 1.82 1.46 1.63 1.84
P6 1.89 1.58 1.83 1.74 1.43 1.83 1.74 1.27 1.58 1.31 1.74 1.30 1.68 1.15 1.43
P7 1.66 1.81 1.69 1.74 1.78 1.88 1.79 1.78 1.84 1.73 1.94 1.72 1.84 2.04 1.84
P8 1.33 1.33 0.95 1.61 1.61 1.61 1.33 0.95 1.33 1.33 1.61 1.33 1.33 1.33 1.61
P9 1.70 1.66 1.70 1.68 1.56 1.82 1.70 1.63 1.47 1.59 1.63 1.36 1.91 1.66 1.79
P10 0.69 1.39 1.04 1.04 1.04 1.39 1.04 1.39 1.04 1.39 1.04 1.04 1.04 1.39 1.04
P11 1.81 1.75 1.87 1.49 1.57 1.67 1.67 1.75 1.63 1.97 1.63 1.49 1.73 1.81 1.57
P12 1.04 1.04 1.04 1.04 1.39 1.04 1.04 1.04 1.04 1.39 1.04 1.04 1.04 1.04 0.69
P13 1.10 1.10 0.64 1.10 1.10 1.10 1.10 1.10 1.10 1.10 0.64 1.10 1.10 0.64 1.10
P14 1.77 1.89 1.58 1.63 1.60 1.60 1.87 1.54 1.79 1.93 1.86 1.58 1.75 1.66 1.84
P15 1.68 1.21 1.15 1.52 1.15 1.37 1.83 1.68 1.52 1.52 1.74 1.43 1.52 1.52 1.58
P16 1.04 1.04 1.04 1.04 1.39 1.39 1.04 1.04 1.04 1.39 1.39 1.04 1.04 1.04 1.39
P17 1.47 2.02 1.70 1.82 1.82 1.70 1.35 1.86 1.91 1.66 1.70 1.86 1.58 1.68 1.82
P18 1.68 1.91 1.70 1.79 1.63 1.86 1.63 1.63 1.63 1.86 1.47 1.79 1.70 1.63 1.47
P19 1.56 1.77 1.93 1.34 1.66 1.68 1.97 1.64 1.77 1.77 1.77 1.71 1.55 1.96 1.68
H4{H Mean 1.46 1.52 1.45 1.49 1.49 1.56 1.50 1.47 1.46 1.54 1.52 1.40 1.49 1.50 1.53
Fhys D B PIR 1) Shannon-Weaver ZREMEFEH®  Shannon-Weaver diversity index of each quantitative trait®
Provenance!” R w4, d, I, R,  my  dy  dy I, dy, €. Ry R, M
P1 1.97 1.98 2.03 1.78 1.98 2.06 1.82 1.97 2.01 1.94 1.95 0.12 1.94 1.96 1.86
P2 1.10 1.10 1.10 0.64 1.10 0.64 1.10 1.10 1.10 1.10 1.10 0.00 0.64 1.10 1.00
P3 1.56 1.33 1.24 1.33 1.56 1.24 1.56 1.24 1.24 1.56 1.33 1.01 0.87 1.56 1.29
P4 1.29 1.64 1.54 1.72 1.54 1.67 1.54 1.72 1.47 1.41 1.47 0.00 1.04 1.42 1.49
P5 1.38 1.63 1.78 1.82 1.41 1.52 1.70 1.78 1.59 1.63 1.69 0.00 1.16 1.38 1.58
P6 1.52 1.52 1.83 1.30 1.52 1.30 1.58 1.52 1.52 1.52 1.74 0.35 1.27 1.52 1.50
P7 1.84 1.73 1.69 1.73 1.96 1.94 1.89 1.86 1.79 1.69 1.92 0.00 1.26 1.84 1.73
P8 1.33 1.33 1.33 1.33 0.67 1.61 1.33 1.33 1.33 1.05 1.61 0.00 1.33 1.33 1.29
P9 1.52 1.75 1.86 1.70 1.68 1.14 1.42 1.63 1.98 1.82 1.86 0.00 1.63 1.52 1.60
P10 1.04 1.04 1.04 1.04 1.39 1.04 1.04 1.04 1.04 1.04 1.04 0.56 1.04 1.04 1.08
P11 1.64 1.77 1.91 1.38 1.77 1.61 1.81 1.81 1.77 1.77 1.83 0.51 1.39 1.64 1.66
P12 1.04 1.04 1.04 1.04 1.04 1.04 1.39 0.56 1.04 1.04 1.39 0.00 1.04 1.04 1.02
P13 0.64 1.10 1.10 0.64 1.10 1.10 1.10 1.10 0.64 0.64 1.10 0.00 1.10 0.64 0.93
P14 1.84 1.86 1.93 1.96 1.89 1.75 1.99 1.84 1.66 1.67 1.72 0.00 1.81 1.84 1.71
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%R 5 Table 5 ( Continued)

[ B HRMOR ) Shannon-Weaver ZREMEFE$®  Shannon-Weaver diversity index of each quantitative trait®
Provenance"” R, mg, dy, dyy, L, Ry ULRY dy, dy, I dy Cy R R, M
P15 1.52 1.68 1.68 1.52 1.74 1.74 1.74 1.83 1.68 1.68 1.68 0.35 1.31 1.52 1.52
P16 1.04 1.04 1.04 1.04 1.04 1.04 1.39 1.04 1.04 1.04 1.04 0.00 1.39 1.04 1.09
P17 1.45 1.75 1.70 1.42 1.52 1.91 1.70 1.82 1.24 1.70 1.56 0.29 1.36 1.70 1.62
P18 1.98 1.52 1.86 1.86 1.82 1.68 1.63 1.68 1.86 1.33 1.63 0.29 1.52 1.98 1.66
P19 1.89 1.53 1.34 1.88 1.34 1.77 1.71 1.89 1.66 1.64 1.86 0.00 1.77 1.89 1.65

{8 Mean 1.45 1.49 1.53 1.43 1.48 1.46 1.55 1.51 1.46 1.44 1.55 0.18 1.31 1.47 1.44

DP1, iL THE/ Kazuo of Liaoning; P2. 0T Jianping of Liaoning; P3. 174 & B Xiaxian of Shanxi; P4 IR ASH Pinglu of Shanxi; P5. B P
& Jiaxian of Shaanxi; P6: FXVGZZfE Suide of Shaanxi; P7: BEPYZEJI| Yanchuan of Shaanxi; P8: BlP4EJI| Yichuan of Shaanxi; P9. y/dt & %
Fuxing of Hebei; P10; JAIJLE % Wu’an of Hebei; P11; JA[dL{5#R Xindou of Hebei; P12 yWdt A B Neigiu of Hebei; P13 Ja/dLIf3K Lincheng of
Hebei; P14 JaJt% 5 Zanhuang of Hebei; P15 JAIJLICEG Yuanshi of Hebei; P16 JAlJLEL Fuping of Hebei; P17 JA/dU/SF Shunping of Hebei;
P18: 7K Changging of Shandong; P19: PI5E 1 JLE LI Yuanbaoshan of Inner Mongolia.

D MK Leaf length; b, ; ™ 9% Leaf width; I,; MHIEIE% Leaf shape index; L, : ML Petiole length; b, : WA 5EE Petiole width; 1, . — KA
J Secondary branch length; ng,, : — VKB 154 Secondary branch node number; 1, : 2 i & Bearing shoot length; n,_: 22 M % Leaf number of
bearing shoot; [, B Straight thorn length; [, : 254 B Bend thorn length; m: BB Single fruit mass; dy, : LY\ 42 Fruit vertical
diameter; dy, : L SRE 4 Fruit horizontal diameter; I;: SIEAEEL Fruit shape index; R : H A% Nutlet rate; mg, : AR Single nutlet mass; d,, :
RAZYAZ Nutlet vertical diameter; d,), : FA%1E 12 Nutlet horizontal diameter; 1, : #ZJE45%L Nutlet shape index; R, : #1173 Kernel rate; my : H.{~
it Single kernel mass; d, : A% Kernel vertical diameter; dy, : H{~##1% Kernel horizontal diameter; I, : {-JEH5%L Kernel shape index; d,
RA7M4% Kernel side diameter; C, : ¥ {7% Kernel content; Ry, : {73 Dual kernel rate; R,: A% Edible rate. M: ¥J{H Mean.

®6 ARMEREHEHRNAFENERRESNUEREY
Table 6 Variance components and phenotypic differentiation coefficients of quantitative traits of Ziziphus jujuba var. spinosa ( Bunge) Hu ex H.
F. Chow. from different provenances

FEIRD JTZ4r 8 Variance component FrEM RG]/ %  Percentage of variance component %Eifjjjﬂ%iﬁ
Trait) e P Bl bl ARy PR differentation
Among provenances ~ Within provenance ~ Random error  Among provenances ~ Within provenance Random error coefficient

I 536.11 34.32 32.91 88.86 5.69 5.45 0.94

b, 87.60 9.80 9.23 82.16 9.19 8.65 0.90

I, 1.15 0.09 0.08 87.68 6.46 5.86 0.93

L, 2.18 0.69 0.39 66.94 21.25 11.81 0.76
b, 0.06 0.01 0.01 78.38 10.81 10.81 0.88
Ly 71.73 13.21 9.73 75.77 13.95 10.28 0.84
N 16.34 1.76 1.83 82.00 8.83 9.16 0.90
Uy 44.40 10.33 8.58 70.14 16.31 13.56 0.81
[ 48.65 7.57 8.26 75.46 11.74 12.80 0.87

Ly 140.20 20.45 24.31 75.80 11.06 13.14 0.87
Uy 7.85 0.83 0.82 82.60 8.75 8.65 0.90
my 2.81 0.53 0.41 74.76 14.23 11.01 0.84
dy, 36.94 6.88 6.28 73.73 13.74 12.53 0.84
dy, 34.35 5.63 3.80 78.47 12.85 8.68 0.86

I; 0.05 0.01 0.02 63.86 15.66 20.48 0.80
R, 396.65 35.94 47.57 82.61 7.49 9.91 0.92
mg, 0.01 0.00 0.00 70.59 11.76 17.65 0.86
d,, 13.28 1.69 2.45 76.24 9.68 14.08 0.89
d,, 1.08 0.40 0.38 57.89 21.48 20.62 0.73

I, 0.27 0.04 0.06 72.73 10.43 16.84 0.87
R, 20.68 14.61 16.86 39.66 28.01 32.33 0.59
my, 265.96 142.68 96.94 52.61 28.22 19.17 0.65
d,, 1.44 0.29 0.37 68.74 13.79 17.47 0.83
dy, 0.30 0.19 0.18 43.83 28.83 27.34 0.60

I 0.05 0.01 0.01 62.16 18.92 18.92 0.77
[ 0.27 0.13 0.10 53.88 25.45 20.68 0.68
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46 Table 6 ( Continued)

e Ji#4 i Variance component Jr 245y & l/ %  Percentage of variance component %’zﬁfﬁ}ﬂ:%@(
e Phenotypic
Trait! A ] IRy HLiR A IR N HLR differentiation
Among provenances ~ Within provenance ~ Random error ~ Among provenances Within provenance  Random error coefficient
Cy 30.70 9.89 21.99 49.05 15.81 35.14 0.76
Rk 1 032.00 428.88 354.38 56.85 23.63 19.52 0.71
R, 396.44 35.85 47.58 82.61 7.47 9.91 0.92
YJ{H Mean 109.98 26.99 23.98 69.86 14.88 15.26 0.82

D l: 4K Leaf length; b, : 1-5& Leaf width; L. T FE %L Leaf shape index; l . AR Petiole length;; b . AR 58 Petiole width; / o . CRER
Jiss Secondary branch length; n : U\ﬁﬁﬁ Secondary branch node number by K E Bearing shool lcngth Ny ] ﬂfﬁﬁ( Ledf number of
bearing shoot; [, : ELHIHCBE Straight thorn length; [, : Z5#il4 & Bend thorn ]englh my: YR Single fruit mass; dy, : YL Fruit vertical
diameter; dy, : A3CHE4Z Fruit horizontal diameter; I;: IEFEEL Fruit shape index; R, : 4% Nutlet rate; m,, #i&ﬁi Single nutlet mass; d
Y FE Nutlet vertical diameter; d,;, : FAZ 1R Nutlet horizontal diameter; I, *Zﬂ, 541 Nutlet shape 1ndex Rk 1= Kernel rate; m, : .
Jri Single kernel mass; d,, : HA"Y 1% Kernel vertical diameter; dy, : B~ HE7% Kernel horizontal diameter; I, : {355 Kernel shape index; d,,:
A4 Kernel side diameter; C, : & Kernel content; Ry : A~ Dual kernel rate; R, : GRS Ediblc rate.

2.5 BEHEMWREMIBEBSEEFHEXES I AR B 7y R 57 i A 1 2 A
GOR(CRT) B RAETRESZEREE (P< K, HARMN FEGL SR 7 H iR W E I
0.05) IEA R, 5P 2B R 3 (P<0.01) M AHOG; B BEAN AR 5 0 7000l 22 S 8 Rl S 2%
KBRS R EM 7 A B BF IR, 5 GUNSE RSB 5 45 5L 0 3 IR A 5¢ WU R A e]
SPETER AR L E TOARSC  HRE S 1 AR R %‘%'ﬁ 8 R S A IR O R R AR AR K
BFEGASE; “REC S EBOKE R BFEM B AR 1 AR R B UG,

®7 BEHSERSHESEEFHEXE

Table 7 Correlations between quantitative traits of Ziziphus jujuba var. spinosa (Bunge) Hu ex H. F. Chow. and geographical-climatic factors

SHEMRIAE RS Correlation coefficient with quantitative traits?)

GCFY

I3 b, I, L, b, I n, lye ny, L I m dy, dg, I;
Long 0.51 = 0.33 0.47 = 0.31 0.06 0.04 -0.25 0.36 0.16  -0.39 -0.54= 0.29 0.28 0.32 0.02
Lat 0.24 0.31 0.03 0.44 -0.01 -0.15 -0.42 0.11  -0.08 -0.15 -0.35 0.37 0.34 0.46 % -0.23
Alt -0.68 xx -0.30 -0.77*=x 0.10 0.10 -0.09 -0.08 -0.52*% -0.56+ -0.06 0.28 0.02 -0.16 -0.15 -0.08
P, 0.03 0.01 -0.01 -0.40 0.09 0.30 0.52*% 0.20 0.39 0.03 0.00 -0.26 -0.20 -0.27 0.16
L, 0.31 0.08 0.44 -0.34  -0.04 0.27 0.39 0.32 0.50* 0.15 -0.14 -0.21 -0.09 -0.18 0.21
1y 0.07 -0.15 0.30 -0.47 % -0.13 0.18 0.44 0.08 0.32 0.16 0.14 -0.39 -0.22 -0.28 0.10
1y 0.36 0.06 0.54=% -035 -0.10 0.18 0.33 0.31 0.48=* 0.16 -0.04 -0.22 -0.05 -0.13 0.18
o SEEMARIM L RE®  Correlation coefficient with quantitative traits?

R, Mgy d, dyy, L, Ry My dy, dyy, I dy Cy Ry R,

Long —-0.64 =% -0.11 0.29 0.04 0.31 0.23 0.02 0.29 0.20 0.16 -0.29 0.14  0.65 =%  0.64 s

Lat -0.46 0.05 0.20 0.18 0.15 0.29 0.24 0.25 0.39  -0.04 0.04 0.38  0.38 0.46
Alt 0.43 0.20 -0.27 0.15 -0.37  -0.03 0.20  -0.06 0.14  -0.18 0.44 0.01 -0.42 -0.43
P, 0.16 -0.20 -0.19 -026 -0.09 -0.24 -0.37 -0.14 -047= 0.19 -0.16 -0.40 -0.13 -0.16
t, -0.08 -0.24 0.03 -0.34 0.18 -0.26 -0.41 -0.12  -0.55=% 0.29 -0.33 -0.36 -0.14 0.08
t, 0.22 -0.25 -0.12 -0.30 0.00 -022 -038 -0.25 -0.46 =  0.08 -0.24 -0.34 -0.19 -0.22
g -0.08 -0.23 0.09 -0.31 022  -0.11 -032  -0.11 -0.42 0.21 -0.37 -0.24 0.03 0.08

DGCF. IS N T Geugraphlcal climatic factor. Long; ZJ¥ Longitude; Lat: ZF% Latitude; Alt; “EYJ¥#EIK Mean altitude; P, ; 4E¥RFE/KE Mean
annual precipitation; ¢, : ¥ Mean annual temperature; ¢, : 1 H {3347 Mean temperature in January; ¢,: 7 H 3341 Mean temperature in July.
2>l 4 Leaf length; bl %% Leaf width; I} : HIF5 5L Leaf shape index; lp . MK JE Petiole length ; b . 4K 55 B Petiole width; [ . CIREK

I# Secondary shoot length; n, : {)\1‘}211@( Secondary shoot node number b, : R Bearing shoot ]enolh n, s B Ufﬁ‘ﬁ( Leaf number of
bearing shoot; I, : ELJIHEJE Straight thorn length; £, : 25414 & Bend thorn length; m: PRI Single fruit mass; d;, : H:SLH4E Fruit vertical

diameter; dy, : %%fﬁﬁé Fruit horizontal diameter; I;: SRIEFEEX Fruit shape index; R, : || 3% Nutlet rate; m,, : ijﬁ?ﬁ%i Single nutlet mass; d
HAZY\1ZE Nutlet vertical diameter; [ SRAZRE1E Nutlet horizontal diameter; I, ﬁﬁ,fﬁbfﬁ Nutlet shape 1ndex R,: H{7 % Kernel rate; mg : N
i Single kernel mass; d,, : HA"Y 1% Kernel vertical diameter; d, : %1:*&43: Kernel horizontal diameter; Ik {ZHFEEL Kernel bhdpc index; d:
RAMFE Kernel side diameter; C, : {73 Kernel content; Ry : "% Dual kernel rate; R, : AJ % Edible rate. * ; P<0.05; s ; P<0.0l.
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BEHEERNERS ST

X BB YRR IR T T b Z5 R (£ 8)
RAHEE KT 1M ERSA 94, BitsimkEh
79.74% . 5 1 TR TTER R 28.19% , Hoh SR 51
Pae TR REIRE RO RSR
R OAMER BT K AZTE AR B B T AR AE [
HAHEACR, EE R RS KN, 5
2 FERUSTTER SN 12.23% , Hirh A AL
7B ATTEHRE I B AR TR 48 B RRAE
A HEROR, T MRS SRR AT AR
RAKAN, 3 EMHITIRCE R 8.57% , Hoip 25l
KB R BE AT BRI ] R XA K
F S R RER . A5 4 R TTER R 7.40%
Horrih =23 ARt g s e R R R R

2.6

®8 BEHEWROERS ST

T 2 W AR, 32 S B J 50t AR R O
Ko B 5 ERSIIBIREN 6.49% , Hoh RS K
(R RRAE ) 2 S HE K, B2 A bR . 55 6 F2 AL
S BTRRR R 4.93% , Horp BT B RRAE ] 2 446
B, FEE R, 55 7 R Tk
4.34% ,Hor BLHIHK BE (0 R AIE 1) e s X ok, £
BRI PEIR . 55 8 FE U BTk 3.99% , Horf
AR S %) SRR I i) i 4 6 {1 e K, 2 2 S et 5
Ko 269 BB TTIREN 3.60% , Horf A HE
i [ 24 X (B B R, B S e =i A e MR

X9 A TR it AT I — AL AL 3, DL BTk St
A U A R 0.35,0.15,0.11,0.09
0.08.0.06.0.05.0.05.0.05, 9 >3 MAr1543 5 HAH
X 7 A A B TR AR 2 Ay 4% TR AR I 30 R I 25

Table 8 Principal component analysis on quantitative traits of Ziziphus jujuba var. spinosa (Bunge) Hu ex H. F. Chow."

E sy BBCRHEIR IR HE R Eigenvector of each quantitative trait

Principal

component L by L l,. b,, Ly, Mapn Ly s Ly Ly My dy, dy, Iy R,
1 0.66 070 0.14 0.51 027 -0.15 -0.53 033 -0.03 0.05 -0.12 0.89 090 0.81 0.17 -0.76
2 -0.26 -0.01 -042 0.00 0.19 0.03 0.00 -0.18 -0.16 0.23 0.35 0.17 -0.07 0.28 -0.60 0.16
3 -0.45 -0.28 -035 0.15 0.15 -0.08 -0.08 -0.52 -0.50 0.19 0.57 0.04 0.14 -0.16 048 0.23
4 -0.11 -0.19 0.08 -0.23 -0.34 -0.10 0.11 0.36 0.58 0.08 -0.11 -0.03 0.02 -0.05 0.07 -0.42
5 0.02 0.06 -0.03 0.16 0.32 0.69 041 -0.16 -0.23 -0.06 0.23 0.17 0.05 021 -0.31 -0.06
6 -0.13 -0.03 -0.18 -0.46 -0.34 0.48 0.54 0.09 0.07 0.31 0.10 0.07 0.14 0.08 0.07 0.05
7 -0.12 -0.36 033 0.06 0.11 0.34  0.24 -0.07 0.00 -0.67 -0.25 -0.03 -0.01 -0.11 0.22 0.05
8 0.00 0.16 -0.22 0.17 0.50 0.17  0.02 0.50 0.36 -0.05 0.17 0.00 0.04 -0.07 0.18 0.18
9 0.01 -0.12 022 -0.02 0.06 -0.07 -0.13 -0.18 -0.18 -0.18 0.05 0.01 -0.01 0.05 -0.05 -0.03

F s BB IR AVEHME ] f: Eigenvector of each quantitative trait

Principal E/% CR/% CCR/%

component M, dy d, I, Ry My dy, dy, I dis Cy R R,
1 062 0.8 035 064 -0.01 050 0.84 041 047 0.17 002 0.17 076  8.18 28.19 28.19
2 0.46 -0.21  0.67 -0.55 0.07 047 0.01 070 -0.62 0.59 0.09 -0.18 -0.16 3.54 12.23 40.42
3 0.14 026 -0.28 0.39 0.15 024 020 -0.16 038 0.16 0.01 -035 -0.23 249 8.57 49.00
4 -0.16  0.05 -0.27 0.18 0.79 053 -0.01 0.04 0.00 050 027 -020 0.06 2.15 7.40 56.39
5 -0.38 -0.17 -0.31 -0.01 0.24 -0.11 -0.16 -0.18 -0.01 0.18 -0.01 -0.19 0.42 1.88 6.49 62.88
6 024 0.16 009 010 -025 0.01 012 0.00 0.14 -0.12 0.15 037 -0.05 1.43 4.93  67.81
7 0.16  0.16 0.21 0.06 -0.06 0.08 0.15 024 -0.05 0.11 -0.13 -0.12 -0.05 1.30 4.34 7215
8 0.10 0.06 -0.05 0.06 -0.24 -0.13 -0.13 -0.09 -0.08 0.06 030 -0.22 -0.18 1.16 3.99 76.14
9 0.05 0.02 -0.07 004 -0.03 0.01 -0.12 -0.06 -0.09 004 083 035 0.03 1.04 3.60 79.74

D1 : MK Leaf length; b, ; M5 Leaf width; T,; HIEFE%L Leaf shape index; L, : MARICEE Petiole length; b, : WA SEE Petiole width; 1, . — KA
J Secondary branch length; ng, : — VKB F5%L Secondary branch node number; 1, : 2 i & Bearing shoot length; n,_: 2 M B4 Leaf number of
bearing shoot; [, : B Straight thorn length; [, : 2514 B Bend thorn length; m: B Single fruit mass; dy, : RS AE Fruit vertical
diameter; dy, : PRAZREAR Fruit horizontal diameter; I;: BILIEEL Fruit shape index; R : H 4% Nutlet rate; mg, : PR Single nutlet mass; d,,, :
RAZYAZ Nutlet vertical diameter; d,), : FA%HE 12 Nutlet horizontal diameter; 1, : #ZIEA54L Nutlet shape index; R, : #1173 Kernel rate; m : H.{~
it Single kernel mass; d, : A% Kernel vertical diameter; dy, : #{~#1% Kernel horizontal diameter; I, : {-JEH5%L Kernel shape index; d,:
IRA4Z Kernel side diameter; C, : 771~ Kernel content; Ry : S{~% Dual kernel rate; R, : F[ X Edible rate. E; $#fiF{f Figenvalue; CR; 5%
#ikZ Contribution rate; CCR; 2 i+ 5T#k % Cumulative contribution rate.
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oA, FINZRE A5 3 (A AR YRR A T2 40 [0l 43
BT, A8 1 S5 AR A D5 B2y = - 0.333-0.0124, +
0.004x, +0.065x 5 +0.002x, +0.002x, +0.007x,, +0.012x, +
0.005x;+ 0. 001x,, — 0. 001x,, + 0. 108x,, + 0. 009x,, +
1.495x,,+0.0162,,+0.010x,, +0.034x,, +0.002x,, , F 1
X3 Xy X5 X Xy X X X3 Xy X X7 X g v X v X3
Xy \Xpg 7 T R I B0 AR BE AR SR L
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i RO RO SRR R R BT R
59 0.999, F {4 13 197.48 , 35 ##% .3 (P<0.01)
KA, U BT 17 A B AR AT DA 3R B AR
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v

P1. il T W /2 Kazuo of Liaoning; P2. 0T Jianping of Liaoning;
P3. 175 E £ Xiaxian of Shanxi; P4; 117§ Pinglu of Shanxi; P5.
BEPEfE R Jiaxian of Shaanxi; P6. PEVEZZ{E Suide of Shaanxi; P7. BEPY
FEJ1| Yanchuan of Shaanxi; P8: BEPE’E)I| Yichuan of Shaanxi; P9 [t
A Fuxing of Hebei; P10; {i[JLi% Wu'an of Hebei; P11 b A
Xindou of Hebei; P12. VAL P B Neiqiu of Hebei; P13. ¥t Il 3k
Lincheng of Hebei; P14; JJt# & Zanhuang of Hebei; P15 MJLICIK
Yuanshi of Hebei; P16: YAl It B.F Fuping of Hebei; P17 A b il 5%
Shunping of Hebei; P18: L4 K& Changqging of Shandong; P19. N5%
W ICE 1 Yuanbaoshan of Inner Mongolia.
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Fig. 1 Cluster analysis of Ziziphus jujuba var. spinosa ( Bunge) Hu
ex H. F. Chow. from different provenances based on
quantitative traits

Table 9 Means of quantitative traits of different groups of Ziziphus jujuba var. spinosa (Bunge) Hu ex H. F. Chow."

Group [,/mm  b/mm L ly/mm b /mm [,/em  ng, [, /em ny, l/mm [ /mm my/g di/mm dg/mm I
| 20.24 10.88  1.88 1.98 0.68  18.28 9.2 1094 119 1840 4.41 092 1246 11.75 1.07
I} 28.81 1532 1.93 2.68 072  17.87 7.9 1297 125 18.28  3.56 2.00 16.38 1492 1.10
I 31.15 1428 2.23 2.33 0.71 17.27 8.4 13.92 139 15.67 3.17 1.17 13.68 11.70  1.18
v 23.79 12.53 1.96 1.96 0.65 29.70 13.5 13.06 14.6 9.67 2.30 094 12,62 11.80 1.08

e

E:jii) R,/% m,/g d,/mm d,;/mm I, R/% my/g d,/mm d/mm I, d/mm  C/% Ry/% R./%
| 27.41 0.22 9.11 6.91 1.33 16.49 0.04 6.04 5.00 1.22 2.53 98.9 17.8 72.59
I 14.83 0.25 11.13 7.02 1.60 17.84 0.04 6.75 5.19 1.30 2.63 99.8 28.9 85.17
I 19.89 0.22  10.39 6.81 1.54 16.02 0.03 6.54 5.00 1.31 2.30 98.5 25.2 80.11
v 15.44 0.14 8.78 6.05 1.46 17.11 0.02 6.16 4.53 1.36 2.47 97.5 25.0 84.56

D1y MK Leaf length; by : M58 Leaf width; I : MIZAREL Leaf shape index; 1, : HARICE Petiole length; b, : HARTLEE Petiole width; £, — B

& Secondary branch length; n

shn *

TR Secondary branch node number; [, : HinRKE Bearing shoot length; n;, : A M AT Leaf number of

bearing shoot; 1, : B Straight thomn length; 7, : 53] B Bend thorn length; m: B Single fruit mass; dj, REZYFE Fruit vertical
diameter; dy, : PLASZRESE Fruit horizontal diameter; I;: BILFEEL Fruit shape index; R, : H A% # Nutlet rate; mg, PR i Single nutlet mass; d,,, :
RAEYAE Nutlet vertical diameter; d,, : JAZH#4E Nutlet horizontal diameter; 1, : #JEF54L Nutlet shape index; R, : {73 Kernel rate; m . 5§11~
Jii i Single kernel mass; dy, : 1 "% Kernel vertical diameter; d,, : #2442 Kernel horizontal diameter; I, : {-JEH5% Kernel shape index; dy :
RAMZ Kernel side diameter; C,: {7 Kernel content; Ry : {73 Dual kemel rate; R,: A[{X% Edible rate.
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