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Variation analysis of fruit traits of jujube seedlings and screening of ex-

cellent germplasm
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Abstract: [Objective] The study aimed to explore the segregation characteristics and genetic variation
of fruit traits in jujube (Ziziphus jujuba Mill.) seedlings in order to provide a theoretical basis for jujube
seedling selection and cultivar breeding. [Methods] 112 jujube seedling trees of Dongzao and Yuhon-
gas were used as research materials, 37 traits such as fruit maturity, high yield, appearance quality, sen-
sory quality, nutritional quality and resistance were identified for investigation. The genetic variation of
fruit traits were analyzed, and the gray correlation analysis was used to screen excellent jujube seed-
lings. [Results] The 17 fruit descriptive traits of the two jujube seedling populations segregated a total
of 57 types, exhibiting rich variation and a wide range of segregation phenomena. The fruit shape of
Dongzao seedling population consisted of 7 types, exhibiting the widest range of segregation, with the
flat-round shape resembling that of Dongzao accounting for 40.79%. The fruit shape of Yuhong seed-

ling population exhibited 6 types, with the elongated shape being the most common, comprising
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38.89%, while the conical shape consistent with the Yuhong accounted for 27.78%. Over 44.74% fruits
of the two jujube seedling populations was sweet, consistent with Dongzao and Yuhong. Among them,
the fruits with thin fruit skin of the Dongzao seedling population accounted for 39.47%, and those with
crispy fruit flesh accounted for 57.89%. The variation in single fruit weight was quite significant, and
the fruit weight of the Dongzao population ranged from 2.11 g to 30.25 g, indicating a broad degree of
segregation, nd the fruit weight of 34.21% of the population exceeded the weight of the female parent.
The maximum single fruit weight and fruit diameter were 19.34 g and 11.48 m, respectively, higher
than those of Dongzao. The average single fruit weight and fruit diameter of Dongzao were both higher
than those of the Yuhong population, indicating that Dongzao has a greater potential for selecting large
fruit. The coefficient of variation for intrinsic quality traits ranged from 7.51% to 64.72%. Among these,
the Dongzao and Yuhong seedling populations showed a rate of exceeding the maternal parent for titrat-
able acid content, vitamin C content, and flavonoid content of over 57.89%. The variation in soluble sol-
ids content was considerable, with the Dongzao population exhibiting a rate of exceeding the maternal
parent of up to 51.32%, and the average value was also higher than that of the maternal parent. This in-
dicated that the Dongzao jujube seedlings exhibited a phenomenon of exceeding the maternal parent in
soluble solids, which was beneficial for selecting high-soluble solid resources. The maximum values of
soluble sugar content in the Dongzao and Yuhong populations were both above 31.73%, which was ad-
vantageous for selecting high-sugar resources. The coefficient of variation for titratable acid content in
the two jujube populations was over 47.86%, indicating a wide variation in titratable acid content. The
rate of exceeding the maternal parent for titratable acid in the two offspring reached 66.67%, with the
average also higher than that of the maternal parent, facilitating the selection of high-acid resources.
The coefficient of variation for vitamin C content in the two offspring was 23.50%, with the highest
variation range of 754.27 mg- 100 g'. The ripening stage of Dongzao seedling population ranged from
early September to late October. More than 56.58% of the individuals in the seedling populations exhib-
ited good crack resistance and fruiting ability. Based on genetic distribution characteristics, the fruit
length and diameter of the Dongzao and Yuhong seedlings both were conformed to a normal distribu-
tion. However, the Dongzao population showed a significantly higher occurrence of large single fruit
weights compared with the Yuhong population, indicating that the Dongzao offspring possessed greater
potential for developing large fruit germplasm. The soluble sugar content and total phenolic content of
the Dongzao and Yuhong population were also conformed to a normal distribution. The normal fitting
curve for the soluble solids of the Yuhong offspring was longer on the lower side, with a greater concen-
tration of data points on the upper side, indicating that there were more population with higher values of
soluble solids. Both the Dongzao and Yuhong population exhibited points outside the upper side of the
normal curve for titratable acid, suggesting the presence of high-acid resources in both offsprings. Nota-
bly, the normal fitting curve for vitamin C in the Dongzao population was longer on the upper side and
had more data points, indicating that the Dongzao population were likely to produce high vitamin C re-
sources. [Conclusion] A total of 13 excellent fresh jujube germplasm resources with a comprehensive
taste were selected through gray correlation analysis, along with 5 outstanding germplasm resources for
dried jujude processing with a drying rate of =42.00%. Additionally, 12 specific germplasm resources
were identified, including 4 resources with soluble sugar content =30.00%, 3 resources with titratable
acid content =1.40%, and 5 resources with vitamin C content =591.00 mg- 100 g
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Table 1 Comprehensive taste score

4R Traits L E A Weight value PP {H Score value
AU 30 TR A - 30 HikA : 10 LS B -0
Pulp texture Densification: 30 More compact: 10 Crisp: 5 Porosity: 0
RATHR 30 %:30 H:15 A0
Pulp juice Poly: 30 Mid: 15 Hypo: 0
P R 20 i :20 H:10 JE:0
Pericarp thickness Thin: 20 Mid: 10 Thickness: 0
Rk 20 411:20 H:10 i:0
Flesh thickness Coarse: 20 Mid: 10 Tenuity: 0

*2 HIFERER S

Table 2 Drying performance assignment

AR BUR Sy

. Weight
Traits Score value

value

KA 10 HE: 10  BEE:6 B2
Pulp texture Porosity: 10 Crisp: 6 More compact: 2
RBEIEEE 10 #i:10 H1:5 JE-0
Pericarp thickness Thin: 10 Mid: 5 Thickness: 0
R 10 4010 H1:5 H:0
Flesh thickness Coarse: 10 Mid: 5 Tenuity: 0

B W72 AP 5 R A 5 R0 5 S5 IR B S48, i
FLIB AL A . Origin 2018 22 ]

2 ERE55HT

2.1 EILHEFRRESZHEABMIROTE RS
211 BEHERAMEHKRS,HHEL RELEFR
FL AR e A oy B A L a2 3 R, RSE IR I

OB H S PRI, BT . AR E SR N T
PR, il s, REAFER&EZ, LA
40.79% ;s A KETE B G, &5 8 30.26% . TN
LSRRI 6 M, Hh KA ER&Z, &
b 2h 38.09% s R N BEATE AR (1 R HE T S5 4K, i bl
HN27.78%. FSEHEIL B H 4 FHRAL, AN
Pl sz AR JE AR AR LS REA R SE B — W 2L J5
R %, Hrp LG5 H ol 85.53% UL AR 5
tb N 91.67%.

212 REREHERSBHNL BLEFARLE
PR (0 23 B 1 I a0 26 4 BT, 6 AN TR 20 55 1 21
FRRAY, BT V2 BN A S AR S BRI A
40% LA E 1 JE AR R S XUk R L, L5 BEA IR
I —3. AR L5 39.47%, R RBRNGE S
57.89%, VT 1 47.37%, B SR AR AL , H AR
BVIERARN —HMEREL. WILER+TH

®3 REMRKRGEIRESHIFHIRL

Table 3 Fruit shape and color frequency distribution

PEIR A BEAMEAR Female traits Je {CHEAK Progeny population/%
Traits Type 4% Dongzao FYHL Yuhong % Dongzao MY Yuhong
SRR [ Round vV 921 5.56
Fruit shape Jit[FI% Oblateness 40.79 0.00
KA Long elliptic 30.26 38.89
[ 4+ 7 Cylinder 1.32 5.56
B[54/ Ovoid form 10.53 8.33
18151 [ J¥ Inverted oval 5.26 13.89
[ 4 7 Cone vV 0.00 27.78
J@FEIE Flat column 2.63 0.00
P o) #5415 Chu red 0.00 0.00
Fruit color 211 Red vV V 85.53 91.67
414 Bright red 6.58 0.00
41 5 Mauve 7.89 8.33

FE VI RFREAR M RAER . T

Note: V"’ represents the corresponding trait of the female parent. The same below.
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Table 4 The frequency distribution of flesh traits

PR 2R BEARMEIR Female traits Ja AR FEAK Progeny population/%
Traits Type 4 Dongzao YT Yuhong 4% Dongzao YT Yuhong
R JERE # Thin Y 39.47 16.67
Pericarp thickness 1 Mid Vi 39.47 25.00
J& Thickness 21.05 58.33
RAGE 434 Green 26.32 33.33
Fruit color P45 Light green vV vV 69.74 66.67
[ 5 White 3.95 0.00
FA 7 Densification 7.89 16.67
Pulp texture BEUE More compact Vv 31.58 50.00
P ffi Crisp Vv 57.89 33.33
HiFA Porosity 2.63 0.00
SR HLAN #l Coarse 15.79 16.67
Flesh thickness #1 Mid V 38.16 50.00
4fl Tenuity Vv 46.05 33.33
RATHR % Poly v 18.42 8.33
Pulp juice #1 Mid V 4737 44.44
/b Hypo 34.21 47.22
SR XU %R Extremeacidity 1.32 8.33
Fruit flavor i Acid 9.21 5.56
#i2 it Acid and sweet 21.05 19.44
FlffR Sweet-sour 23.68 13.89
Tl Sweet Vv Y 44.74 52.78

47.22% ) JE AR B2, RIS, R D, R
AR 2 10, SRR 20 &5, Forh SR R Bt L SR A
FHAE R RS2 KUk 5 BEAR MR R I — B0 5
REZ.

22 RIKPMERERARENZEFLTRSH
221 RERDHRBETREGH)HFNL ESLAE
Ja AR L R /NHEAR S P B 28 3 B A L a2 5

LK R BT BR S E 2, KA R 2 A0 H
N 1.73%~57.49% , FoHp 25 DLAR LR i B 1) AR 57 &R
s K AFERCNT 12 50 8, AR TR /N R BR
L. PR FAR R REUR D IAE 1.93% LT, &
WA B SR NI BONERE , o & R REAY
15 31.58% , B AL i 2 A1 SR SE AR A2 B K AEL 30 HE IRLTE &
RS, Al E R A 19.34 g fT11.48 mm,

#5 BEILHEBRRRIKXNNEARENTBIER
Table S Separation of fruit size and edible rate of jujube seedling offspring

JEACHEAR RN BEARME  ERERNE CPIE iR BOME RRE WeE A S AL
Progeny population  Traits FPV UMP/% Mean SD Min. Max. Range  CVi%
A LR & Single fruit mass/g  10.91 34.21 10.26 5.90 2.11 30.25 28.14 5749
Dongzao S22 4% Fruit length/mm 26.01 42.11 2600  5.83 1540 4203 2663  22.42

HESEHi4% Fruit diam/mm 26.65 38.16 2533 5.09 15.15 38.13 2298  20.09

RIEFEEL Fruit shape index 0.98 63.16 .03 0.13 0.82 1.38 0.56 12.49

A £ % Edible rate/% 97.66 31.58 96.89  1.87 86.65 98.81 12.16 1.93
F AT FUR R Single fruit mass/g 11.11 8.33 734 3.00 1.66 14.78 13.12 4093
Yuhong 52242 Fruit length/mm 33.78 16.67 2972 5.83 1577 4183 2606  19.62

R SLA# A% Fruit diam/mm 24.44 16.67 21.04 322 13.00 27.05 14.05 15.29

FIE AR 4L Fruit shape index 1.38 55.57 1.41 0.17 1.07 1.94 0.87 12.15

A 43 % Edible rate/% 97.69 27.78 9673  1.67 88.98  98.48 9.50 1.73
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Fig. 1 Genetic distribution of fruit size and edible rate traits
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Table 6 Jujube seedling progeny fruit nutrition quality separation situation

S AR PEIR BEARME BRER N PIE Wiz RAME RRE HE BRARN
Progeny population Traits FPV UMP/% Mean  SD Min. Max. Range CV/%
AR wCaEPERE D 41.07 5132 4125 310 3247 4683 1436 751
Dongzao Soluble solid content/%
wCAT PR Soluble sugar content/% 26.99 11.84 23.59 2.84 18.60 31.73  13.13  12.06
w(HT i %€ R ) Titratable acid content/% 0.40 67.11 0.52 0.25 0.13 1.68 1.55 47.86
w4EAZ O 211.77  100.00 383.57 11650 21248 75427 541.79 3037
Vitamin C content/(mg-100 g™)
w(F# i) Flavone content/(mg-g"') 1.05 57.89 1.41 0.71 0.44 3.91 3.47 50.62
wCEEY) Total phenols content/(mg-g™") 6.53 85.53 8.46 1.77 4.03 13.35 9.32 2098
w(Z& [1)f) Protein content/(mg- g™) 046 2237 0.40 0.11 0.20 0.73  0.53 2845
AT wCRlEPEE D 43.87  47.22 4345 338 3383  49.13 1530 7.79
Yuhong Soluble solid content/%
wCA[ P HE ) Soluble sugar content/% 27.18 25.00 24.82 4.07 14.52 3533 20.81 1642
w2 B Titratable acid content/% 034  66.67 049 032 0.21 1.67 146 64.72
w(EEF O 32622 66.67 379.23  89.11 220.86  588.97 368.11 23.50
Vitamin C content/(mg-100 g")
w(F% i ) Flavone content/(mg-g") 0.45  100.00 1.01 0.60 0.52 2.90 2.38 59.54
wCE ) Total phenols content/(mg - g™) 10.16 13.89 8.97 1.80 6.09 13.40 7.31 20.06
w( & 4§ Protein content/(mg- g") 0.54 19.44 0.47 0.13 0.23 0.88  0.65 26.65
52 40 20 -
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Fig. 2 Genetic distribution of fruit nutritional quality
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Table 7 Separation of fruit core size of jujube seedlings

JE AR PR REARME HREARG FE bR BOME O BRME WE BRRI
Progeny population  Traits FPV UMP/% Mean SD Min. Max. Range CV/%
B L% 7 Nuclear mass/g 0.26 44.74 0.29 0.18 0.07 1.01 0.94  63.09
Dongzao BRI E 15.70 40.79 1548  3.75 9.10  23.85 1475 24.20

Nuclear longitudinal diameter/mm

RS 6.24 73.68 7.12 1.36 4.24 10.50 626  19.09

Nuclear transverse diameter/mm

46 % Nucleus shape index 2.52 22.37 2.20 0.50 1.44 3.56 212 22.85
[ELAN L% 7% Nuclear mass/g 0.26 27.78 0.21 0.06 0.09 0.31 022 2693
Yuhong BRI E 19.13 38.80 1798  3.58 945 2708 17.63  19.90

Nuclear longitudinal diameter/mm

RZEE 6.22 38.89 5.76 0.68 4.14 6.89 275 11.74

Nuclear transverse diameter/mm

488 Nucleus shape index 3.07 44.44 3.15 0.68 1.83 4.93 3.10  21.62
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TR, A ARSI R AR SR AR S 2 B DL o o B i 1415

IEAE TR B, fi S 2 R T
Ty IX 3R B JE AT A = R FR B IR A
(AN &

2.5 RIAFER EEMRMMEET SO
251 REABRRFERAMOSBFR SFESLE
JE AR SRS A AT R, 45 R K 8 R, &
SEAE AR AT 7 B 2R A 6 B, o fE 10 A 1
FIRA TR 2 BRECN 24 K, 5 TN 31.58% 5 7Y Tk
B> R A g 3, o 10 H A s B 2
MRECH 227k, N 61.11%.

252 RERXRPUARREAREASBHIN XA

A JE AR BT R RRe AT R S RNk 9
From, &8 IS AR M L B R A8 5
Fofr, P K AUE AR IR 7 LUAE 1 LA S AR R AN 43
Pk, b BN 56.57% 5 B UL 5 AR v 20 Bk, 5 EE N
55.56%; fEPT LR AE )7 b, S AR R AR B S Fl
R, s Esya ), HE AR 2 AE 20.00% LA R 1)
MRECH 73 Bk 5 5 EE N 96.06% ; F T S24E 5 AR 20 55 HY
3FhA, HE AR R ALE 20.00% LA N FIREECA 35
PR, N 97.22%

2.6 MREMRIEE

261 HFEHEMAIGE SR AR

*8 ALEFKRIMAHN T BRI

Table 8 Separation of fruit maturity of jujube seedlings

Ja AR PN % #IH Ripening stage

Progeny population Population I i 111 v vV VI
A k& Number of stems 5 10 20 24 9 8
Dongzao 5 Lt Proportion/% 6.58 13.10 26.30 31.50 11.84 10.50
[N % Number of stems 0 2 0 12 22 0
Yuhong 5 [ Proportion/% 0.00 5.56 0.00 33.30 61.11 0.00

®9 AILERKFAUERMRENNTERR

Table 9 Separation of high yield and crack resistance of jujube seedling offspring

JEAC e BER RT3 L Fertility Z4HL 2 Fruit cracking rate/%
Progeny population Population >20 >15~2.0 >1.0~1505~1.0 <05 0~5 >5~10 >10~20 >20~50 >50
S P& 16 9 18 12 67 5 1 2 1
Dongzao Number of stems

5 bt Proportion/%  21.05  11.84 23.68 27.63 15.79 88.16 6.58 1.32 2.63 1.32
FY AT P& 3 11 6 8 34 0 1 0 1

Yuhong Number of stems
i Lt Proportion/%  8.33  30.56 16.67 2222 22.22 94.44 0.00 2.78 0.00 2.78
gia DGR E R S VAR R A R S b

B VR HRER GE R CEES T MEREITLE
HFE BT R AT A TG AR SERT R A
A 1R H AR S AR B AR (0 S B 75 SR A
B S 0 25 T AS TR AR FE B BLEL AR, AKX 0.25.0.1
0.2.0.15.0.1.0.1.0.1, K& ISR , W10 e Y 1
A1 13 W fEAON R R B R TR (R 100, H
TR R BN 11 Fas , 13 MUk DU S 78 75
43 A b BN R A A R TR SR, HE R B TE 9
H ERMA 289 A RAE 4859 H NIRE 3
P10 H ERIBIA 4 Bk, v PR 2 & 23 1E
35.93%LA b, 13 BRI 279 0.00%, 9 FR A 3 LUAE 1 BA

262 ARFHEFAR B XIS AR AR S
HlT AT E R R R AR A Y
FER R B FE R S R A R R 9 A
ARIEATLRE VRO, B0 0 126 H 1) 1 B2 s RO A0 A
AR RN PR 11 52 B 75 SR R0 22 B2 43 45 T AN ()
FEEMIBLEAE , # KX 7 0.20.0.05.0.15.0.10. 0.1
0.1.0.1.0.1.0.1, K IEINBLCHRBE , WP i B 1 HE 44
AT 5 0 fa AR S ) - AR o SRR (3R 12) o HiAth
RFIUNFR 13 B, 5 AR 1 23 5 7E 42.00% LA
ARSI RS, R HITE0.92 ML I,
o 3-2M1.3-2M5.3-2M6 5 7 5 J5 R0 SR P 40 )
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Table 10 Comprehensive evaluation of fresh jujube of jujube seedling offspring
JERAE LS TG PP I ERSES SERURHE Y SERURHRE
Name of The weighted Weighted relevance Equal weight Equal weight
descendant correlation order degree correlation order correlation degree
1-3D15 1 0.790 7 2 0.741 8
1-3D19 2 0.761 7 5 0.733 7
3-3D1 3 0.749 1 4 0.738 1
3-3D7 4 0.743 7 3 0.740 7
3-3D30 5 0.729 3 6 0.729 1
1-3D18 6 0.727 1 10 0.719 2
3-3D24 7 0.725 8 16 0.7103
1-3D39 8 0.723 7 14 0.7115
D316 9 0.711 4 18 0.703 0
1-3D24 10 0.707 4 24 0.696 7
1-3D52 11 0.707 0 12 0.7143
1-3D16 12 0.706 8 15 0.7111
3-2D8 13 0.701 0 7 0.722 7
&1 RREREMRFTRERIMER
Table 11  Fruit traits of excellent fresh jujube germplasm resources
EIpS b idas : - "
e wargspy WO WO WG Ry g L GADE

FARERE PR RED  EO) i3 AT .

RS & T4 ) . ) Fruit Rtk Compre- 52K
Name of L .. Soluble  Titratable Vitamin C Single . ... Edible . .

Ripening stage Soluble solid . -~ cracking Fertility hensive  Taste of fruit
descendant content/% sugar acid content/ fruit rate/% rate/% taste

’ content/% content/% (mg-100 g') mass/g °

3-2D8 9 H ) 43.87 27.68 0.34 659.81 5.01 0.00 130 97.68 75 TR

Mid-September Sweet-sour
3-3D1 9H LA 44.10 29.79 0.74 470.28 11.72° 0.00 1.98 9793 100 TR

Early September Sweet-sour
3-3D24 9 H A 40.77 23.20 0.36 38245 13.78  0.00 1.07 9832 100 TR

Mid-September Sweet-sour
3-3D30 10 B4 44.37 23.70 0.63 646.12 5.53 0.00 0.40  96.72 100 i)

Early October Sweet
3-3D7 10 L4 42.93 25.90 0.50 496.23 9.47 0.00 126 9740 100 R

Early October Sweet-sour
D316 10 H EA] 37.17 30.24 0.31 360.56 14.35 0.00 0.67  98.05 85 it

Early October Sweet
1-3D15 9H A 35.93 20.01 0.29 212.48 30.25 0.00 0.54  98.81 100 L

Late September Sweet
1-3D16 9 H 4] 38.77 28.10 0.98 285.72 8.63 0.00 3.61  96.99 85 lipgii)

Mid-September Acid and sweet
1-3D18 9IHTH 37.87 25.78 0.67 224.79 829 0.00 280 97.16 100 [igii)

Late September Acid and sweet
1-3D19 9 ™A 42.50 21.55 0.70 405.96 23.77 0.00 111 96.85 100 i

Late September Acid and Sweet
1-3D24  9H T H) 37.22 2234 0.34 318.47 7.330.00 1.69  97.68 100 i

Mid-September Sweet-sour
1-3D39 10 7 kA 44.37 24.13 0.54 343.90 11.04 0.00 0.73  96.21 100 it

Early October Sweet
1-3D52 9H Ay 38.00 22.88 0.50 302.23 6.31 0.00 240 9745 90 [

Early September Sweet-sour
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Table 12 Comprehensive evaluation of dried jujube produced by jujube seedlings
JERAE=L S YIS IAE IR SR SRR SRR
Name of descendant The weighted correlation order Weighted relevance degree Equal weight correlation order Equal weight correlation degree
3-2M5 1 0.718 9 1 0.733 7
3-2M6 2 0.695 8 2 0.730 6
1-3M61 3 0.665 5 9 0.6517
1-3M3 4 0.656 4 6 0.669 2
3-2M1 5 0.647 4 3 0.678 1
®13 REHIFEMRBFREREER
Table 13  Fruit traits of excellent dried jujube germplasm resources
AT (TS 5 ) X .
R T A ol T KB SRR R
H R . " - R Fruit WHLKE ik Thickness Coarseness 552 X
Name of L Drying  Soluble  Titratable Single . e . . .
Ripening stage . . cracking Fertility Pulp  of fruit of fruit Taste of fruit
descendant rate/% sugar acid fruit .
rate/% texture skin flesh
content/% content/% mass/g
3-2M1 10 H LAY 46.54 23.54 0.49 7.87  0.00 1.79 2 10 10 TR
Early October Sweet-sour
3-2M5 10 H LAY 55.05 28.02 0.51 10.05  0.00 0.92 6 10 10 i
Early October Sweet
3-2M6 10 H LAY 47.49 30.84 0.53 6.52  0.00 122 6 10 10 TR
Early October Sweet-sour
1-3M3 10 A /4] 42.00 28.57 0.31 11.98  0.00 1.18 2 5 5 TR
Mid-October Sweet-sour
1-3M61 10 A #4) 71.25 26.95 0.34 482  0.00 1.55 2 5 0 At
Mid-October Sweet
VARl s USRS BHE Y JRARRE B 6 P AR 3, K [ Tk

263 AFEARIHEL T AREE TR 5L 05
I H AT PR SR B KT 30.00% 1) A B YR 4 4
5 e I IA 35.33% s Heh AR 2 4 UL E AR 2
o A ER S EAT 1L.40%M BB IR 30, e
AR 1.68% ; o & 5 1 AT E A2y 4
ERCEHEEKRT591.00mg-100 g' I m4iE R C
U554y, fie i Al 9A 754.27 mg - 100 gt B ARG
o FRETREFEZRLHIR R 14 iR

3 W ®

S AR B il 5 72 TR SR SR B AL 1Y)
FHELFRBRPY, AN [5] S A T AR 1 SR S4B T
J B AL AR S LA S AR A AT , A R T e REAR R
PR & R 5T B8, O S AR 8 Pl 4 4 2 25 K 4R
EFAEARHI T ORI, AN AL Fh S AR e AR AR R
SEAMUL IR SR IR K A B, 17 AR 3
B ST AN, A AUR R RS, EARERE
W7 MR, 5REA— S8 E ¥k R 56
9.21%, Ho i A5 A [ Tk £ B 22 (40.79%) , ’

R % (38.09%) , A WL A il Fft S 2E J5 AR TE AR 57
BEE. —BESESGEFH, H BRI
AN 0T S BB AR D IR O S e R
FRPED, ol By SR I S A A AR SR P A T
AR 50% UL BB BEA, L EE AR 5.
AT T AR R BR8-S SR S M R G P 6
b, SR S5 AR H SR ARG 11 0K R 23l o 57.89% »
R kR R4 39.47% , 6 WA AE ARLE QI D
SRS L P £ 2 T B LA A
RSER /N 2 HE TR P i i B R AR FE B
AR AR B A A [ B2, St SR S R /NI bR AT 38 A A
ST ANPEAN S PR FUAS [F) 52 A A 1) SR SR /N g A%
TR KR R A EENESE
o BB T RIL, FIA R A 5 AT R
RN RAZ RN B2 03 8, AR A JE AR
IR R (5 N 34.21%, SRR BEA
PR &R i EoN 38.16% , e & L BLA G AR B TE /R &R
B2, R A ARSI AR Jig AR B I B IR R A i 1)
AR SR X i — 0 R A A RS AR S ARAE SR A R
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Table 14 Main fruit traits of characteristic resources

B O w(T . y
N \ - o , SR (HEEZFRO) PR A
MRKE . AR A R M owamn  OEER HRE G N
it o ) . Vitamin C M Fruit Compre- FE5Z KUK
Germplasm Name of  Ripening Single Soluble  Titratable e . . .
Standard . . content/ Fertility cracking hensive Taste of fruit
type descendant stage fruit sugar acid (me-100 & rate/%  taste
mass/g content/% content/% & g ’
=R =14%  1-3D14 107 kA 211 2022 1.68  364.75 134  0.00 50 A
Peracid Early October Extremely acidic
1-1M1 10 H A 1.66 17.68 1.67 54025 047  0.00 15 iR
Mid-October Extremely acidic
1-1M2 10 HH ) 1.94  27.19 141 467.76 3.63  0.00 25 W%
Mid-October Extremely acidic
IS =30% D188 10 Ay 570 31.73 042  364.59 042 0.00 65 it
High Mid-October Sweet
glucose D316 10 A LAy 1435  30.24 031  360.56 0.67  0.00 85 it
Early October Sweet
3-2M6 10 H k4] 6.52  30.84 0.53 33558 122 0.00 60 R
Early October Sweet-sour
1-3M27 10 At 6.04 3533 0.41 395.72 0.62  0.00 25 i
Mid-October Sweet-sour
4R C =591.00 3-2D14 9 H b4 5.00 23.49 033 75427 1.81  0.00 40 il
High mg-100 g' Early September Sweet
Vitamin C 3-2D8 9 H 4] 501  27.68 034  659.81 130 0.00 75 i
Mid-September Sweet-sour
3-3D30 107 b4 553 23.70 0.63  646.12 0.40  0.00 100 i
Early October Sweet
1-1D3 9H A 1021 26.11 029  593.25 043 0.00 65 it
Late September Sweet
1-3D49 10 H A 6.47 19.34 136  737.68 2.79  5.00 65 4]
Early October Acid and sweet

(95 38 7 THI SE B 770 2R IN e S A JE AR AT
ORI, SR B AR S K, AR R R A4
M 28.42%H121.39% , AH EL A HF 58 A B e SR SE AR
BEAR AR S R BB 11.58 A1 12.82 71 43 45, IX AT RE A&
AR RTS8 AR fE R A AT AR
590 7E 0.89%~1.93% , A48 5 i & AH X 45/, 32 B
SR W B S AR S A T B R AR 08 0.05% , A
LE AW 5 A s A P B 88 57 BEA1R 0.84 T 43 A, IX AT
RE ARk dh R BT s [ 45 5 o PRANBEAR LU
ARSI AR AR LT B R SR AR 0K 34.21%, MV S AR
AT 2 S 2R 25.00% 9 5 5 o

SR S AR R 2 A FE A, SR S 7 o s
R HIECR S Z 585, XA F) 5 5 PR O 55
PRI RIEDY s 238 TEAHIE AL R B, A 5 P
A SR JE AN ALE i 5 R e TE L AE 7.51%~75.33% 2
(B, 0932, A 3 C R N ARAS AT B )78 77 0t
X, AT CILE , 28 35 76 A 70 A 0 328 1) S 4 v
e Z CHIES BHTE 593.25 mg- 100 g' LA |, 5%

B A IK 754.27 mg- 100 g'o AR LG EE T 21248 A b
i & C P& B N 414.00 mg- 100 g 1 & =
179.25 mg-100 g FfE BRI R 9 FlFm T
EEE R AR TR, R A AT RS
(3 43 R R VR & B AE 1.41% L 1, M L 3 K B e
248 B i AT GE R 1.02% =1 0.39 4 1 B
1 AT Ik 1.68% » BT 3R 159 1 7 By = b8 R UR & = AR
30.24% LA L, FH L B R ER248 ST i b P25 ] v P
26.0% =1t 4.24 B 73 1L B AT IS 35.33% 0 LRGN
AT SRS T H IR G 98 P S5 RS R A D £ Rk
B RIGER R, T2 R AR LB AR
AR TR R S SR S AR R C A
AR &R T — 22 N ThRE 6 o R S R N T ik
B e H g A RE , AT IR AT A A el 3
Fo

4 4w

A it A S A A A SR SR Y B A
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F,40% 7 4 JE RS 5 BEAR LA, . AR
Ji AR R IR G PRI AR 3R o BE T I 57.89% , HE AR
AR REZ . BB RS & 4R C
RIS B AT 57.89%, H AR A R G
I RS AE R C A B IR & EARAR R
56.58% LA IR AR &R P2 SR B8 ) RO Bk 1)
ARIRRE . MM E AR SER I A S R A ) I,
LT AT A A R R TR A AR ik
R VIO H 25 G MR S 10 B R0 13 35
SR PR S ) R8T 5 4 R SR 124,
W BE RN 4 00 s R R AT 340 s m4EAE R C M S
e
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