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Evaluation of yield components and fruit marketability of Ziziphus juju-

ba ‘Huizao with different cultivation modes

WANG Wenjun, CHEN Qiling’, ZHENG Qiangqing, HUA Donglai, WANG Jingjing, WANG Zhendong
(Xinjiang Academy of Agricultural and Reclamation Science, Shihezi 832000, Xinjiang, China)

Abstract: [Objective] The study aimed to compare the production components and fruit marketability
of different cultivation modes of Ziziphus jujuba ‘Huizao’ and establish new cultivation modes suitable
for mechanized high-quality production in Xinjiang.[Methods] A orchard of Ziziphus jujuba ‘Huizao’
with traditional cultivation mode(small crown sparse layer pattern with spacing of 1.0 mx 1.5 m), was
established in 2015. At the beginning of 2017, the orchard was partially transformed into three new
planting patterns, namely, hedge shape (M1), main trunk shape (M2) and Y-shape (M3) with spacing of
1.0 mx4.5 m, and crown height at 2.5-3.0 m. The trees started bearing fruits in the same year. In 2019
we evaluated e production components and fruit marketability of different cultivation modes. The origi-
nal planting mode was used as the control (CK). Each model was set up with three repeated plots, and
three trees with similar growth were selected from each of the four patterns in each plot. The yield com-
position and fruit commodity of different cultivation modes were evaluated by means of statistical anal-
ysis. [Results] Variance analysis showed that there were significant differences in the number and
length of annual secondary branches, perennial secondary branches, annual branches and perennial
branches among different cultivation modes. The number and length of annual secondary branches of
M2 were significantly more than those of M1, M3 and CK. Among them, the number of annual second-

ary branches of M2 was 12 branches per plant, which was 100.0%, 33.3% and 71.4% more than those
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of M1, M3 and CK, respectively. The length of annual secondary branches of M2 was 31.7%, 38.5%
and 50.0% longer than those of M1, M3 and CK. Compared with M1, M2 and M3, the number and
length of perennial secondary branches of the CK was 12.0%, 33.3% and 47.4% more than those of M1,
M2 and M3. The length of perennial secondary branches of M2 was 20.0%, 35.0% and 58.8% longer
than those of M1, M3 and CK. The number of annual branches hanging of M2 was 148.7%, 76.4% and
162.2% more than those of M1, M3 and CK respectively. There was no significant difference between
M1 and M3, but the lengths of branch hanging of M1 and M3were significantly longer than those of
M2 and CK. There were significant differences between M1 and M2, M3 and CK patterns in the num-
ber and the length of perennial branch hanging. Among them, M1 had the largest number of jujube sus-
pensions which was 11.4%, 46.3% and 13.7% more than those of M2, M3 and CK, respectively. There
was no significant difference between M1 and M3 in the length of perennial branch hanging, but they
were significantly longer than those of M2 and CK. The single fruit weight of M1 was 10.8%, 20.9%
and 32.7% larger than those of M2, M3 and CK, respectively. The yield, of M1 was 19.9%, 37.4% and
34.9% higher than those of M2, M3 and CK, respectively. There were significant differences in fruit
commodity rate among different cultivation patterns. The special and first-class fruit rate of M1 was
28.5%, 91.7% and 147.0% higher than those of M2, M3 and CK, respectively. M1 had higher commer-
cial value than other models in this experiment, followed by M2 and M3, and CK had poor commodity.
Correlation analysis showed that the coefficient of variation (CV) of fruit commodity rate and the annu-
al secondary branch was the largest (44.67), and the hanging length of the perennial branches was small-
est (7.96). There were four main factors that had significant correlation with the yield, including the
number of perennial secondary branch, the length of perennial secondary branch, the number of hang-
ing branch and the weight of single fruit. There were 7 factors that had significant correlation with the
commodity rate of fruit (special + first-class fruit), they were the annual secondary branch length, the
perennial secondary branch length, the annual branch hanging length, the number and length of perenni-
al branch, the single fruit weight and the yield per plant. Path analysis showed that increasing the num-
ber of hanging branch and the single fruit weight could improve the commodity rate of fruits. The com-
prehensive evaluation score was: M1 > M2 > M3 > CK. [Conclusion] Among the different planting pat-
terns, M1 and M2 were more suitable for local standardized mechanical production of Ziziphus jujuba
‘Huizao’, and M1 had more prominent advantages, followed by M3.
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Table 1 Commodity classification of jujube fruit
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Commodity grade Single fruit mass/g
¢ Super grade >8.30

—% First grade 6.90~8.30
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Table 2 Correlation analysis of yield components and fruit commodity rate
S -
FRARET X ¢ omx X X X X X X X X X
Yield components
—4EA TR 8.65 2.61 30.14 1
Number of annual secondary branch
— AR R 4228 728 1722 0.68** 1
Length of annual secondary branches
LA IR 2345 446 19.02 -0.52%% -0.33* 1
Number of perennia secondary branches
ZAEE B 4328 8.74 2021 0.33* 0.77%*-023 1
Length of perennia secondary branches
—AEAERCR L 57.05 2548 44.67  0.93*%* 0.86%* -0.45%* 0.57** |
Number of annual branch jujube cranes
AR A 3078 2.75 894 0.02 -0.04 -0.46**0.15 -0.03 1
Length of annual branch jujube cranes
EZCNASs 2Rk 287.40 49.44 1720 -025 02  0.68%*0.32* -0.06 -0.14 1
Number of perennial branch Jujube cranes
ZAREHCE MK 3410 272 796 0.03  0.02 -0.57%%0.05 -0.02 0.75%%-0.28 1
Length of perennial branch Jujube cranes
L8 Fruit mass 6.90 0.76 11.07 0.05 0.40%* -0.2 0.45%* 0.18 0.45%* 0.38* 0.44%* 1
HLPRP & Yield per plant 3.73 0.55 14.67 -0.29 0.24 0.34*% 0.49%* -0.08 0.25 0.75**0.12  0.75%* 1
T i % Commodity rate 46.92 17.20 36.66  0.09 0.42%*-0.14  0.42** 0.21 0.35% 0.43**0.36*% 0.99%* (.73**

T 7RIR p < 0.05 BRI, 7 RIR p < 0.01 FIHCEE KT XN — A TR X B TR s X N B A O
s Xo NZ AR TR X 9 SRR R G X O — SRR W K 5 X0 92 AR R RO IR G X A2 AR A 5 X D AL
X N . FIE

Note: “*” represents the significant level of p << 0.05, and “**” represents the extremely significant level of p << 0.01. X;. Number of annual sec-
ondary branch; X;. Length of annual secondary branches; X;. Number of perennia secondary branches; X.. Length of perennia secondary branches;

X; . Number of annual branch jujube cranes; X;. Length of annual branch jujube cranes; X;. Number of perennial branch Jujube cranes; Xs. Length of

perennial branch Jujube cranes; X. Fruit weight; X,,. Yield per plant. The same below.
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Table 3 Path analysis of yield components and fruit commodity rate
VNN MXRAEH  HEORRY
P B T ARG R i_ﬁz _&ﬁﬁl ZH
. Correlation Direct path X—Y X—Y X—Y X—Y X—Y X—Y X—Y X—Y X—Y X~V
Yield components . .
coefficient coefficient
— A R E 0.086 8 0.1109 0.0220 -0.0029 -0.016 6 —0.081 4 -0.001 9-0.0203-0.000 1 0.0583 0.0186
Number of annual
secondary branch
IR IR 0424 8%F 0.0322 0.075 8 -0.0019 -0.0386 -0.0756 0.0035 0.0161 0 0.428 6 —-0.0153
Length of annual
secondary branches
ZAEE IR -0.142 4 0.005 6 -0.0572 -0.0108 0.0114 0.0396 0.0430 0.0557 0.0008-0.2089 -0.0217
Number of perennia
secondary branches
ZHEAETUHKE 0419 1%* -0.050 3 0.0365 0.0248 -0.0013 -0.049 7-0.0135 0.0259-0.000 1 0.4779 -0.0312
Length of perennia
secondary branches
R RA St B E 02094  —0.0879 0.1028 0.0277 -0.0025 -0.028 4 0.0024-0.0049 0 0.1949 0.005 2
Number of annual
branch jujube cranes
—HEAERARKE  03463*  -0.0930 0.0023 -0.0012 -0.0026 -0.0073 0.0023 -0.0117-0.0011 0.4745 -0.0160
Length of annual
branch jujube cranes
DAL L 0.427 5**  0.0816 -0.0275 0.0064 0.0038 -0.0160 0.0052 0.0133 0.000 4 0.408 5 —0.048 2
Number of perennial
branch Jujube cranes
ZEERERKE 03626 -0.0015 0.0038 0.0007 -0.0032 -0.0023 0.0015-0.0702-0.022 9 0.464 5 -0.007 6
Length of perennial
branch Jujube cranes
LS s 0.985 5%* 10649 0.0061 0.0130 -0.001 1 -0.0226 -0.016 1-0.041 4 0.031 3 -0.000 6 -0.0479
Fruit weight
LV TSy 0.732 7%  —0.063 9 -0.0323  0.0077 0.0019 -0.0245 0.0072-0.0233 0.061 5-0.0002 0.798 6
Yield per plant
VE:Y RS R
Note: Y is the fruit marketability.
PR A T Ml M2 M3 CK
Yield components
—ARAE IR ERL 1 0 0.5 0.879 310 345
Number of annual secondary branch
AR IR K 0.722 222 222 0 0.838 888 889 1
Length of annual secondary branches
LA TIRES 0.336 842 105 0.747 368 421 1 0
Number of perennia secondary branches
DA KR 0.439 393 939 0 0.727 272 727 1
Length of perennia secondary branches
R= — AR AL 0.033 500 838 1 0.303 182 580 0
Number of annual branch jujube cranes
— AR KT 0.819 672 131 0.393 442 623 1 0
Length of annual branch jujube cranes
DA AL 1 0.676 136 364 0 0.619318 182
Number of perennial branch Jujube cranes
BB MK 0.789 473 684 0.385 964 912 1 0
Length of perennial branch Jujube cranes
YL Fruit weight 1 0.605 626 598 0.296 675 192 0
Pk B Yield per plant 1 0.387 070 376 0 0.046 644 845
P 2% Commodity rate 1 0.627 530 364 0.194 331 984 0

&7

SFETFHIHFHEERE R UCOFZEMIER R

Fig. 7 Membership function U(x) and modeling matrix R of digital model for comprehensive evaluation
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Table 4 Weight coefficient of each index

LN UL # 5

Factor Weight coefficient
AR TR 0.04

Number of annual secondary branch

— A U 0.04

Length of annual secondary branches

LA T 0.10

Number of perennia secondary branches

4 YO 0.10

Length of perennia secondary branches

R R RS 0.05

Number of annual branch jujube cranes

AR KR 0.05

Length of annual branch jujube cranes

B2 el R IEE 0.12

Number of perennial branch Jujube cranes

ZAREBCEMKE 0.10

Length of perennial branch Jujube cranes

FR T Fruit weight 0.13

HUPR P Yield per plant 0.12

T il % Commodity rate 0.15

x5 WEFRBBERA=ER-EHWHETFHESIEN
Table 5 Comprehensive evaluation of yield and yield
components of

grey jujube under Different Cultivation Modes

RHBR LR e VI R BB ik
Cultivation mode ~ Comprehensive evaluation coefficient ~ Rank
Ml 0.788 118 510 1
M2 0.483 451 286 2
M3 0.459 159 530 3
CK 0.255 087977 4

T 4 MR RE A A, MR B3 & A 7 e e R AR
A HUGE M2 M3, JR R CK 584 /18055

3o #

3.0 RAEFEFEBEEANBRERBEERES

TES BT 2 P8 B MR 22 e, — 4R AR Ik
Je HH i KBRS R R R AR R OK 2 5
ARG RERH M2 —FAE R HEREZ T
MI1.M3 FICK. Hdr, M2 i) — 4 Ik i %,
12 5% BR e — A IR B 5 T, M2 KB
FRF MIM3 I CK. 1] RE 3 22 AN [F) 3k 55 A 20
(10 28 3 3o R, A RIS AR T o) A 3 2 1] P 40 P
KA RANE , —4EAE B R R S T A5 R
P T AR R 0 B B AL R o o DR, — 4R AR S IRBAE
AHIF T G5 VR B AN 40 B L A9 ¥ o, /N T
FLRT 5 BCE LB, ek /N2 R 2R TE S5 A PR B 6 e o
FIWT IR

3.2 FEEIFNMHREEEHNNERE

TE VAT AR B 033G 2009 A 1 A8 18] £ 1A T
R I o, ACEE R TR R R
;e BN PR ST B A . AW AL M1 M2,
M3 A A G X CK, 35 B B S K B g b 1)
RHIE. 25 RRI, CKWE N 2 F 4 ZIRE R Z ,
28 F oMk BRI D B A A% IR KRR R
A0 S ) ) 7 NP s =84 [ M e
A 8] P9 AR e A [F) 2 IR IR 6 HE 20 A7, B2 s Dh e 4
BROEIRRI RS, JH, £ L ENI R R
FEE AR B T 2P %) 5 S o B o 50 2, B E K
R B AL B | SR B R R SRR A T Ak
TRz A R () : UK)= (xXmin)/ (s Xomin) s — VXA
Z B AME T A= 31, AR TG RGEE , R —
B R K e A R (2): UX)= K X)/ (K™
Xinin) o

ZEE VR R, S VP FE AR A EE R AR 38 SR 32
MURAE 5 18 H AT 5 2 TR 3R 38 e B AR 2 52
M) € ) 7 P9 TR 7 e A, 7 DUDHE AN R Fe & R 3 17
FEHEFIWT . AHIETEAE 25 B VP BT, 38 06 A [F) b
LX) 77 B ) 3 S SR S i R S TR (0 T 22 43T
MRS BT LA BOBAR ST, 456 A2 7= SE B , B T 5
R B B 2 AR R O RS R A RO
R HEAE T, 2 e 5 35 PP f 35 R 5 55 = T (1) i 2
PRA , TR TR A X KA R B, e T B
IIBCEE A, 5 T RS T T
3.3 FIEE R RALE R IR

TSRS L A ] R R 0 S LA TR
3TN AR N E L A G 1 kR A 30 TE VR E
PR TR (1) FEP o A FLAE T SR WA AE M 1) AT
PN B /N HUE T (BRATHE 1.0 mx 1.5 m) B % 4%
AR (CRO B0 A 3 Fh a2 T (BRATE 1.0 mx4.5 m)
(1) B AR B X, 45 R I, 3 Bl s o 1 B S o
B AR B S R SR AR TR AR A .
TR 1 o S 2B B R AR T PN T O B
P R 2, DLIRTS B vy I A SR o R R,
I s 5 47 6 A R A X B A5 A = 3 % e[| s AT
FIEAL AL DL BORE AL I B

4 % w

AT T X A A PR AR L AR R AR R
H 1, 3 o i A SR A U B i, 2 T
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ZEGI AT M AT B AR M 2 A LA e 3 i o B
BV SR E G 73 7 X IR 2 R B X
IR A B S TR SR PR AT 2 S AR DA A
Ve T IRPE 1 2 A AT AT A S, ML RT M2 A2
T K A R AR S B MR A R
H M3, 2 CK 1 564 778055 , @ U0 M1,
M2 Ay 24 b AR AR A 2B 77 1 s o A5 5 m DA
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