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Breeding report of a new big fruit grey jujube cultivar Qianghui No. 2
WANG Yu', LI Zhanlin’, JIANG Zhenbin', SI Qin', WANG Xiumei', WU Qiongqgiong', HOU Lili',
YANG Xiaoping'

('Xinjiang Bazhou Forest and Fruit Technology Research and Promotion Center, Korla 841000, Xinjiang, China; *Henan Province Xin-
zheng Red Jujube Scientific Research Institute, Xinzheng 451100, Zhengzhou, China)

Abstract: Qianghui No. 2, a new grey jujube (Ziziphus jujuba Mill.) variety, was discovered in 2009 in
Ruogiang County, Henan Province as a natural bud sport of gray jujube introduced from Xinzheng. This
variety had the advantages of large fruit size and high fruit setting rate. It could bear fruit in the same
year of grafting and enter the full productive period in 3—4 years. The bud burst period was in mid
April, the initial flowering period in mid May, the full flowering period in early June, the fruit setting
period in early June, and the fruit ripening period in early October. The fruit was nearly circular in
shape, the average weight of the fruits was 15.3 g. During the full productive period, the average yield
per mu was 800—-1000 kg (dried dates). The skin was reddish brown and the flesh was loose. The kernel
was spindle shape. The quality of the fruits was excellent. This variety was easy to manage and had
strong adaptability. It was recognized by the Autonomous Region Forest Variety Approval Committee
as “New R-SV-ZJ-004-2015", it was approved by the Autonomous Region Forest Variety Approval
Committee as New S-SV-ZJ-002-2020 and officially named Qianghui No. 2 in 2020.
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Fig.1 Fruiting character of Qianghui No. 2
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Fig.2  Vertical and horizontal sectional view of
Qianghui No. 2
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Table 1 Comparative analysis of jujube head characteristics
e BAL R R A
e RN AR WK Cortical pore OB R Jujube thorn
A J:i'ube Sproutin Internode ———————————— Numbers of Numbers of nodes — -
Variety h eJad color 5 " g length/ F AR secondary in secondary K 5859
p cm Size Shape branches branches Length/  Strong and
cm weak
FEK2T  AEt BB LA 6.4 FN WaEE 7 5 0.74 RKIE
Qianghui ~ Red brown Middle and upper part Large  Elliptical Underdevel-
No.2 of trunk branches oped
HIRHR AREEINA TRt B 6.3 N WEEDE 7 5 0.96 BRI
Ruogiang  FREAFE  Middle and upper part Large  Elliptical Relatively
gray jujube Red brown with of trunk branches developed
flaky white crust
on branches
*2 B ERHFEAE
Table 2 Characteristic investigation of jujube stock and jujube hanging
LS A
Jujube stock Jujube hanging
o o BOs R o EFELE  AREE
Variety K HE AW 4 Length/cm Leaf numbers (DA G D) WAL g |
Length/ Coarseness/ Age of Numbers Inflorescence Main Abscission
cm cm continuous of jujube i It Y Ry wmE P growth fruiting  time
fruiting/a  hanging Min Max Average Min Max Average positions positions
FEM25 16l 092 10 4~5 9.1 289 189 8 21 134 1~13 2~8 10 R4
Qianghui Late
No.2 October
HIRAE 160 090 10 3~4 73267 177 8 17 126 1~11 3~6 10 A
Ruogiang Late
gray jujube October
®3 AMEHEREL
Table 3 Comparison of jujube leaf characteristics
. ; . 1K -1 5 K78 FREAR B ~
A pak e g CORECTRERCAEIE CHETRBIRE e
Variety Shape Color Thickness . o o8¢ verage s:ngt to. ca eight Leaf apex Leafbase  Leaf margin
length/cm  width/cm  width ratio area/cm’ per leaf/g
Jem2s  KEE W& SR 54 2.6 2.07 107 247 PR B ANEETE A A
Qianghui Oblong  Dark Medium Blunt acute ~ Near Irregular
No. 2 green orbicular  serrated
LA KR gf PEE 43 2.1 2.05 9.3 2.07 R (ESS A 1Ay
Ruogiang  Oblong  Green  Medium Acuminate Oblique Serrated
gray jujube
R4 EEEERLE
Table 4 Comparison of jujube flowers characteristics
i e e % * 1o it feTFIt I
. Flower numbers on L Stamen D
Variety . flower bud Pistil Sollen amount Anthesis time
inflorescence number
FEK2T 5~20 it [ T k2R 5 LE~ EIFA
Qianghui No. 2 Flattened orbicular Bifid stigma Relatively large Diurnal blooming
IR 4~17 i [ T k2 5 % BT
Ruogiang gray jujube Flattened orbicular Bifid stigma Large Diurnal blooming

RIS 3 aE NE TR R, S a BENEEIRIN, A (R6).
F AR PR . RS B WA 24 4IRER
B RE T A, SR, A R A TN T A FERTSRAT B, B K25 4 v AEaZE 5 A
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Table S Comparison of jujube fruit economic traits
5 52K/ Fruit size = IR 5 Fruit dots
: o PR AR e REEW B
Hh A B gz Bz R R . . T
. . o s . .. Pericarp KN i, Pericarp . Stalk
Variety  Fruit [ ongjtudinal Transverse Furit — Max furit . Fruitapex .
g color Size Color thickness cavity
shape  diameter/cm diameter/cm Mass/g  mass/g
JeK25 M 420 3.30 153 Aa 31.4 RAE NGRS G i I AR
Qianghui  J¥ Deep red Small, Yellow Thin Broadly Small to
No. 2 Short indistinct ~ brown orbicular medium
cylindric deep
HIHA KB 3.43 2.13 94Bb 182 £ FANa! N SR H I NP AR
Ruogiang /& Purplered ~ Small, Yellow Thin Broadly Small to
gray jujube Long indistinct ~ brown orbicular medium
obovoid deep
LA Fruit pulp WA Fruit kernel
b ol X _ . W1z 1% R . IR IR RS
et mw AR o sk o ME B rE = oF #TE
ety Color  Pulp texture Juice Flavor Shape Longitudinal Transverse Kernel patten ~ Mass/ Edible  Drying
P P diameter/cm diameter/cm P & rate/%  rate/%
KT mAf pUnEE S it it 1.49 0.72 RPN 0.56 95.7 614
Qianghui Green  Compact Medium Sweet  Spindle Shallow longitu-
No. 2 white texture abundant dinal strips
HIRAL gat s %R Tk KYiEE 1.70 0.59 BRI 042 96.3 61.9
Ruogiang Green  Compact Medium Slightly Long Relatively shal-
gray jujube white  texture abundant light spindle low longitudinal
strips

VE A AR ANR K E PR R E R (p<0.01) , ARG PR IR 2 7 53 (p<0.05),

Note: Different capital letters in the same column indicate extremely significant difference at p<<0.01, different small letters indicate significant dif-

ference at p<<0.05.
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Table 6 Comparison of growth and fruiting traits
o WA BAUN R ACREIRAE ) RME 3R 5 R TR
sfz rie First fruit Full fruit Hanging to Jujube head Alternate Yield per tree of  Yield per tree of  Yield per tree of
vy period/a period/a fruitratio fruiting ability bearing three years old/ kg five years old/kg seven years old/kg
2T 3 5 1.05 —fi% A& 1.3 4.2 8.5
Qianghui No. 2 General Inconspicuous
IR 3 5 1.06 — A& 0.8 3.7 8.3
Ruogiang gray General Inconspicuous
jujube
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A

:M 79 DL2000 DNA #Ric; 1~6 JKIE 514 RCCITIB #1455 s 7~12 9514 RCCIBY M My re Ik 45 4L 5 13~18 S 7514)
RCCJ6Y ™1 ¥ HIPK S5 5 5 19~24 D951 %) RCCI8S 1™ My ¥ LIk 45 2 5 25~30 D514 RCCI102 474 ™M i ik 4 R o 4 2117 i b G
IR AR 2 05K 3 5 I 2 T K 1 S B AR 1 AR 3.

Note: M represents the DL2000 DNA marker; 1-6 represents the electrophoresis results of amplification products from the RCCJ71B primer; 7-12

represents the electrophoresis results of amplification products from the RCCJ89 primer; 13-18 represents the electrophoresis results of amplification

products from the RCCJ69 primer; 19-24 represents the electrophoresis results of amplification products from the RCCI85 primer; 25-30 represents

the electrophoresis results of amplification products from the RCCJ102 primer. The order of cultivars in each group is: Normal gray jujube 2, Qiang-

hui No. 3, Qianghui No. 2, Qianghui No. 1, Normal gray jujube 1 and Normal gray jujube 3.
E3 &SI KE

Fig. 3 Electrophoretogram of partial primers
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Table 7 Fingerprint patterns of different jujube cultivars

5195 eIk Ry

Primer number ~ Primer name

I A 2
Normal gray
jujube 2

JEIK 355

Qianghui No. 3

WE AR W IE KR 3
Normal gray Normal gray
jujube 1 jujube 3

FEI 2 FEK 15
Qianghui No. 2 Qianghui No. 1
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Table 8 Cluster analysis of genetic diversity among different jujube cultivars

ey i WAL 2 FHK3 5 FEH 25 FEK 15 WA WA 3
Name Normal gray jujube 2 Qianghui No. 3  Qianghui No. 2 Qianghui No. 1 Normal gray jujube I Normal gray jujube 3
i AR 2 1.000

Normal gray jujube 2

MK 35 Qianghui No. 3 0.429 1.000

JEHK 25 Qianghui No. 2 0.571 0.857 1.000

JEHK 15 Qianghui No. 1 0.429 0.714 0.571 1.000

WA A 0.571 0.571 0.714 0.571 1.000

Normal gray jujube 1

Wi KA 3 0.429 0.714 0.857 0.429 0.571 1.000
Normal gray jujube 3
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