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Impact of appropriate machine-based contour pruning on the tree struc-

ture and fruit quality of jujube trees

Xiao Xiong', Ma Sheng', Yang Weiwei', Ding Longpeng®, Gao Dengtao®*, Bai Ru"

('College of Agriculture, Shihezi University/Key Laboratory of Special Fruits & Vegetables Cultivation Physiology and Germplasm Re-
sources Utilization of Xinjiang Production and Construction Corps, Shihezi 832000, Xinjiang, China, *College of Mechanical and Elec-
trical Engineering, Shihezi University, Shihezi 832000, Xinjiang, China; ‘Zhengzhou Fruit Research Institute, Chinese Academy of Agri-

cultural Sciences, Zhengzhou 450009, Henan, China; ‘Western Agricultural Research Center, Chinese Academy of Agricultural Sciences,
Changji 831100, Xinjiang, China)

Abstract: [Objective] Junzao jujube is an important economic crop in the arid northwest region, and
its yield and quality is significantly influenced by tree management techniques. Traditional manual prun-
ing faces practical issues such as low efficiency and high cost. Therefore, this study aims to explore the
regulatory effects of mechanized contour pruning on the tree structure and fruit quality of Junzao ju-
jube, in order to address the limitations of current pruning techniques. [Methods] Using 7-year-old Jun-
zao jujube trees as experimental materials, six different mechanized pruning treatments with varying
tree heights and crown widths were set up, along with a manual pruning control (CK). Phenological pe-
riod, tree structure, chlorophyll content, light interception area, yield, and fruit quality indicators were
measured. Variance analysis and principal component analysis were employed and combined to explore
the regulatory effects of mechanized contour pruning. Throughout the growth cycle of jujube trees, con-

tinuous and detailed observations were carried out on key growth stages such as the budding period, ini-
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tial flowering period, full flowering period, young fruit period, white ripening period, semi-red period,
full-red period, and maturity period. For the tree structure, the number of non-fruiting jujube branches,
fruiting jujube branches, lignified jujube branches, non-fruiting jujube stocks, and fruiting jujube stocks
were counted. In addition, for the whole tree, parameters such as the number of one-year-old jujube
heads, the number of perennial jujube heads, crown width, tree height, Leaf Area Index (LAI), chloro-
phyll a, chlorophyll b, and light interception were measured. Laser rangefinders, tape measures, and pro-
fessional leaf area measuring instruments were used to ensure the accuracy of the data. The yield of ju-
jube trees was determined by measuring the single - plant yield of Jun jujubes, the yield of commercial
jujubes, and the yield of defective jujubes. Each jujube tree was carefully harvested, and the fruits were
classified and weighed to obtain accurate yield data. The external quality of fruits was evaluated by
measuring parameters such as the commercial rate, single-fruit weight, fresh-fruit transverse and longi-
tudinal diameters, fruit shape index, and fruit moisture content. Precision balances, vernier and calipers
were used for measurement. For the internal quality of fruits, parameters such as soluble solids, Vc, sol-
uble sugars, titratable acids, protein content, total flavonoids, and total phenols were analyzed. High-per-
formance liquid chromatography (HPLC), and spectrophotometry were employed. [Results] Pruning
can delay the phenological period, and the greater the pruning intensity, the more significant the delay ef-
fect. T2 had a germination period 7 days later and a maturity period 5 days later than the control group;
T5 and T6 showed little difference with the control group. Pruning can optimize the light distribution
in the canopy, with T6 having the highest light interception amount, reaching 94 468.87 umol - m”-s™',
while T1 having the lowest; moreover, pruning can promote the growth of one-year-old jujube shoots,
regulating canopy width and tree height. T1 and T2 significantly improved fruit quality, with soluble sol-
ids reaching 35.45% and total phenols reaching 14.00 mg- g'; T4 performed the best, with a single fruit
weight of 37.3 g, a commercial rate of 74.7%, and balanced contents of soluble sugars and vitamin C;
T6 had the highest yield per plant, but the single fruit weight and sugar content were lower. [Conclu-
sion] Mechanized contour pruning exerts a synergistic regulatory effect on both the tree structure and
fruit quality of Junzao jujube. Specifically, among them, under treatment T4, light interception efficien-
cy increased by 2.06% compared to the control (CK); average single-fruit weight increased by 30.4%;
and the contents of soluble solids, Vitamin C, soluble sugars, titratable acids, total phenols, and flavo-
noids increased by 13.9%, 31.8%, 28.5%, 10.95%, 23.3%, and 21.7%, respectively, relative to the con-
trol. This can be used as the preferred scheme for achieving mechanized management, quality improve-
ment, and efficiency enhancement in Xinjiang jujube orchards.

Key words: Junzao jujube; Mechanized formative pruning; Tree architecture; Fruit quality; Light inter-

ception
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Tablel Different contour pruning methods

AT
Copy trimming

S LIRPN

Processing method

T1

AT B2 9 1.8 m, THH ek S R B 0.8 m el I, SIS0 7 /2 O B 1.6 mek i, I DAREER T 20 MR e T3 455 B 258 I , (4545 T2 S 0K
RI R
The truncation height is 1.8 m, with 0.8 m of crown width retained at the top canopy and 1.6 m of crown width retained at the bot-
tom canopy. The tree crown is trimmed from the top to the bottom in a diagonal manner, resulting in a trapezoidal appearance for
the tree form

BRI R 1.8 m, TR et 2 AR B 0.8 my el M , vl e 2 (R B 1.6 my e W, JE i e M % B9 0.8 my, LA il 28 0 2 THE e 24 B

The truncation height is 1.8 m, with a crown width of 0.8 m retained at the top canopy, 1.6 m retained at the middle canopy, and
0.8 m retained at the bottom canopy. The crown is trimmed in a curved manner from the top canopy to the bottom canopy, result-

FRI0= E 2.0 m, TOURTEE 2 OR B 1.0 m el , JEE VT e 22 08 B 1.8 el » I LARLZR ] 2N Tl J2 48 B 2 e R e )24 » A T 41

The pruning height is 2.0 m, with a crown width of 1.0 m retained at the top canopy and 1.8 m retained at the bottom canopy. The
tree is trimmed in a diagonal manner from the top canopy to the bottom canopy, resulting in a trapezoidal appearance

BT E D 2.0 m, THOE et S R 67 1.0 me i , ol e 2 O B 1.8 mu el I, JG 0 e I DR B 1.0 m, 3 LA 2808 XN TH S el S22 8

The truncation height is 2.0 m, with a crown width of 1.0 m retained at the top canopy, 1.8 m retained at the middle canopy, and
1.0 m retained at the bottom canopy. The canopy is trimmed in a curved manner from the top to the bottom, resulting in an ellipti-

BRI L 2.2 m, TR TR 2 DR B 1.2 mo ek, JE T e )22 O B 2.0 m e, I LARLER ] N Tt J2 18 BT 28 R e )2 » b T 41

The truncation height is 2.2 m, with a crown width of 1.2 m retained at the top canopy and 2.0 m retained at the bottom canopy.
The tree is trimmed in a diagonal manner from the top canopy to the bottom canopy, resulting in a trapezoidal appearance

B 2.2 m, T et 2 R B 1.2 e i, o et 2 O B 2.0 moe I, IR A I DR B 1.2 m, JF DA 2008 XN T #5228

The top-pruning height is 2.2 m, with a crown width of 1.2 m retained at the top canopy, 2.0 m retained at the middle canopy, and
1.2 m retained at the bottom canopy. The canopy is trimmed in a curved manner from the top canopy to the bottom canopy, giving

T2
BIEHGEE , SR ANER B 3
ing in an elliptical tree shape appearance
T3
MR BT
T4
56 S SRR SN R B9 5
cal tree shape appearance
TS
MR IHEIE
T6
56 R RS SRR SN R B9 i [ T
the tree an elliptical appearance
CK

KRR B G B P VB SRS R SR R 7E 2~3 m, EAARAS BT WA A 25 440 i
By adopting measures such as pruning, thinning, gradual release, bending, supporting, and heading, the crown diameter is general-
ly controlled at 2-3 meters. Specific pruning depends on the structure of the tree
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CK BeAE
Trapezoidal contour trimming
E1 FRARESEREE

Fig. 1 Schematic diagram of different contour pruning
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Elliptical contour trimming
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Fig. 2 Interface of digital software for simulating light interception in jujube trees
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Table 2 Analysis of phenological periods of different imitative pruning methods for jujube trees

Wt )

Phenological phase T T2 3 4 s To CK

B 23 4717H 4717H 47313 47 14H 4711 H 411 H 4710H
Sprout stage April 17 April 17 April 13 April 14 April 11 April 11 April 10
HIAE SA1SA SAISA SH1IH SAILH SH7H SH8H SA7A
Initial flowering period =~ May 15 May 15 May 11 May 11 May 7 May 8 May 7
REAEI] 5H23H 5H23H 5H21H 5H21H SH19H SH18H 5H17H
Blooming stage May 23 May 23 May 21 May 21 May 19 May 18 May 17
FIES 610H 6 10H 6 8H 6 8H 6H6H 6H6H 6H5H
Young fruit stage June 10 June 10 June 8 June 8 June 6 June 6 June 5
2RI 6A15H 6H15H 6713 67 14H 611 H 67 11H 6H10H
Green maturity period June 15 June 15 June 13 June 14 June 11 June 11 June 10
SR8 7H23H 7H22H 7H 20 7TH19H 7H 16 [ THI15H 7H15H
White ripening period July 23 July 22 July 20 July 19 July 16 July 15 July 15
AR 8H22H 8H21H 8H19H 8H18H 8H17H 8H 161 8H16H
Half red period August 22 August 21 August 19 August 18 August 17 August 16 August 16
AR 9A5H 9A5H 9H4H 9H3H 8H30H 8H29H 8H27H
Full red period September 5 September 5 September 4 September 3 August 30 August 29 August 27
A 97 15H 97 14H 97 13H 97 12H 9d10H 9/10H 9H10H

Maturation stage September 15 September 14  September 13

September 12 September 10 September 10 September 10
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BB R I — B, 590 T CK, HoHh s i B A5 5
BCKAEIR 5 d, F5R FEAE BT AL IR 3 d, IR iR FE A& BY
FEIR 1 do FESEZA], T3 AL FE BT T4, {H B A
AL A8 ERARE . 7AW, mok S B
B CK L3R 7~8 d, Wi FEAZ BT AEIR 4-5 d, [R5 12
BYZEIR 0~1 do FEPALIHA 20 KR E2 BT 5
CK B3, 1M /2 5 FEAS BY A A 50 B A8 BT 8 35 48R
TE A KGR A& BT 5 CK [R5, o 5 BE A8 B 4
CK #E3R 2~3 d, i R FEAB BT L CK ZEIR 4~5 d.

2.2 (ARAESIXI IR R A KIS

22,1 AFFAEAE T3 R B 3R R R R T A R 89 ®)
o FH L 3 R, RGP A 2 S I BT AR IR

N:TI>T3>T4>T2>CK>T5>T6; 45 A LA
CK ¢ % , T2 AL PR CK k2> 72.5% : T3 1 T4 AL #H (1)
KFAEBBEZE T T6. K45 RABHLLT3 &b
PR 2, T1. T4 TS A T6 kb H 5 CK JC i 3 22 5 5 &
TR DL CK R LA, T1 R0 T2 Ab ¥ 3 24K T
T3.T4.T5 A1 T6 AL 2, Horh T2 b B fe /b s — A&
SLEG AR VA T1>T2>T3>T4>T5>T6>CK,
&858 B R EAE G 284 ERCEUIN T AR IR
HCK>T6>T5>T4>T3>T2>Tl.

222 GHMETRAZEFM SR HEIA
1, T3 A1 T4 Ab 3 1) R AL e iiE 2 25 K T CK (4 i) 2
T 7.35%H1 8.56%) , 5 T1. T2 T5 kb7 2 7 5. 2 i

300 r
- a OTl OT2 OT3 @T4 @\BT5 ®ET6 ®BCK
a

2 ab ab

é 250 1| .

g ab
= _;: 200 | b
® 3 @
= 2 |
LKE, —% 150 b b

= a
Br b

E, 100 1 a

§ bbbb abab

2 50 | b v

0 [ [l ™ |
ARG LA AL S5 R AL KRR BE R RARE 4 AL —ARAE A EZREEE 5
Number of Number of Number of Number of non- Number of Number of one- Number of multi-
non-fruiting fruiting lignified jujube  fruiting jujube fruiting jujube year-old jujube  year-old jujube
jujube hanging jujube hanging hanging stock stock shoots main branch

RRVNE FRERIRTE P<0.05 ZR 8%, T
Difterent small letters indicate significant difference at P<<0.05. The same below.
3 TEMARAEE T AR BERLER

Fig. 3 Composition of jujube hanging and jujube stock under different contour pruning methods
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Table 3 Different crown diameter and height of tree body after contour pruning

JE 1% Crown width

o e b I

i BAEE] —— —
Copy trimming RGN RVG TR

e

Tree height/cm Tree height growth

North south crown width/cm East west crown width/cm increment/cm
T1 190.35+36.73 b 252.11423.37 ¢ 358.59+18.94 cd 178.59
T2 192.43+16.93 b 293.71+32.41 ab 349.49+15.43 d 169.49
T3 208.32+25.50 a 268.33+26.68 be 361.46+10.01 bed 161.46
T4 210.69+55.56 a 284.11426.07 abc 370.96+25.90 abed 170.96
TS 188.70+18.52 b 291.98+35.16 ab 392.17+34.07 ab 172.17
T6 193.70+17.92 ab 292.61+37.72 ab 397.91+28.53 a 177.91
CK 194.07+64.07 ab 313.06+29.02 a 385.95+39.92 abc 165.95

VEARRVNG P REFORE P<0.05 ZREE. FH.

Note: Different small letters indicate significant difference at P<<0.05. The same below.
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[ %A% 59 1 g AL e iR AR T BR TR AB Y o 7E 25 P a1
1, CK(313.06 cm) . 3 KT HAh AL BEZH - T1~T6 &b
A CK 2 3 0k /N T 19.47% + 6.19%  14.28% -
9.24%.6.73%+6.53%. CK FIH E{K T TS Al To Ab#
o 5 A 1.61%11 3.10%) , 1H 5 T T1(7.09%) < T2
(9.44%) . T3(6.35%) . T4(3.86%) . T1 A3 FH &
WK RO, T6 MBI 2, T3 A B R /N

223 GFHEHHBRRRT YRR HEKLT
HL5H15H, CKAERMEEZE & T HRABA.
o, T1 A T2 Kb 3AY 9 CK ) 38.6% 1 42.9%: T6 &b
P, NCK I 71.5%: TSkZ . 6 H5H, %A

HAMBS A1 HFHEK, SAERKESASH
— 8B LLCK . 6 25 H, T6 AL A i N
CK 1] 87.3%: T1 &L A% , N CK 1] 66.0% . 7 F
1SHZ 8 H5H , TS F1T6 AbH {2 iy B K e b,
FHorh 8 5 HINFT6 Ab#H 55 51, 4 CK 1] 88.0%, T1~T4
AOHEI KNS . 8 A 25 H , CK 4178 i $kr vk 22
BEWK. 915 H, TS FIT6 A2 /%05 5l A
CK /] 77.4% F1 72.9% ; T1 kb # & /b, 4 CK )
67.4%. MSHISHAE9H 15 H, &AL H T ML
B2 58 CK :36.3%,T1:149.6%,T2:117.2%,T3:
184.6%,T4:126.9%,T5:71.4%,T6:50.2%.

F4 TEGHALH TABET BT

Table 4 Statistics of the number of periodic jujube hangings under different contour pruning methods

it AEDy SHI5H 675H 6H25H THI15H 8As5H 8H25H 9H15H
Copy trimming May 15 June 5 June 25 July 15 August 5 August 25 September 15
Tl 110.83+47.25d  127.57+35.85¢ 190.75£73.30d 194.30+69.35¢  211.50£92.05¢  233.56+80.66 d 266.63£70.78 b
T2 123.40+54.39 ¢ 135.20+£29.90 ¢ 199.30+44.70 cd ~ 215.78+71.38 abc 224.85+52.16 bc  243.84+64.22d 268.10+84.78 b
T3 100.35+33.27d  140.06+£33.05 ¢  205.90+41.89 bed 208.45+£50.37 bc  233.60+60.60 bc  263.46+64.23 d  285.80+68.42 b
T4 121.20+59.32 ¢ 147.10£39.28 ¢ 217.07£80.37 bed  227.21£79.48 abc  235.55+64.94 bc  250.48+70.55d 275.06+77.95b
TS 178.66+39.06 ¢ 198.38+47.10 b 253.72+94.84 abc  267.11495.21 abc 273.77+71.80 ab  283.47+74.34c  306.36+£75.99 b
T6 205.44+84.96b 209.76£69.91 b 263.05£57.97 ab  278.20+£52.22 ab  284.40+50.19 bc  294.14+76.54b 308.47+107.17 b
CK 287.30+£79.26 a 295.50+76.10 a2 301.40+67.63 a 313.05+70.77a  321.55474.95a  351.86+100.96 a 395.72+137.95 a

HESAH,5 H 15 H, T2 kb3 2447 4 L ¥

224 FRAS T AR Rt @ ARAE A A9 F ol

5H

(720) & THAMIEA, CK K (5.72). 6 HS5H,
FACERLE A AL S A 15 H B E K, T3 4b
PR R A KGRI 4.11) , T6 AL R 2 (3518 3.25) ,
T2 AbHE IR BN QRN 1.600. 6 H25HETH 15
H o &b R 2H 2 40 A AL B sl 218, T1 A B A
T2 /b k2, T6 A EE k. 8 H5HZEIH 15H,T1
FIT2 AbHELA A BH R 3 K (35189 1.58 F11.52) , T3 T4
T5.T6 Ab 3 A1 CK 34 0 8 5l 55 (153 0.85.0.19.
0.6.0.87 #10.91).

LAMEBAAAR, 6 A MR N PUE G K, 7—8 A
WK IR BEME 9 A THRuE. fEBAREH,
T1 A LAVMESS A HA&. 9H 15 H,T2.T3. T4 &k
PR CK 1 LAME A 1.9, T5 A1 T6 AR i , 34 2.0
(Ha,

225 IR R R S EAOLBRK @R
#om AFEGRBEE T, 2R EETI S5 T5.T6
FAERE ZR, HE 2T N TI>T2>T3>
TA>T5>T6>CK: 4R b & & S5H—2. ot

®S5 TEMEFHAEEFHSFEE T B A M ST

Table 5 Periodic statistics of the number of annual jujube shoots at different pruning treatments during various periods
PiAEEY 5H15H 6H5H 6H25H 7H15H 8H5H 8H25H 9H15H
Copy trimming May 15 June 5 June 25 July 15 August 5 August 25 September 15
T1 6.40+0.93 ab 9.38+1.09 ab 11.16+2.15ab  12.16+2.16 a 14.28+2.43 a 14.86+1.56 a 15.86+4.67 a
T2 7.24+1.48 a 8.84+1.79 b 11.01£2.56 abc  12.03+2.56 ab  14.08+2.41 a 14.46+2.56 ab 15.60+£2.18 a
T3 6.44+1.10 ab 10.55+1.48 a 11.2242.26 a 12.22+2.67 a 14.47+£3.25a 14.86+3.56 a 15.32+3.37 a
T4 6.42+1.98 ab 9.56+1.92 ab 10.26+£2.49 abc  11.26£2.49bc  14.59+191 a 14.67+1.78 ab 14.78+3.20 ab
T5 6.62+1.67 ab 9.74+1.20 ab 10.43+1.77 abc  11.39+£1.78 b 13.91+2.80 b 14.21+1.54 ab 14.51+1.56 ab
T6 5.76+1.30 b 9.01£2.03 b 10.01+£2.71 bc  10.11£2.71 bc  12.52+2.84 ¢ 12.96+3.17 b 13.394£3.7 ab
CK 5.72+0.94 b 8.55+£1.24 b 9.27+1.67 ¢ 10.27+1.67 ¢ 10.80£2.67 ¢ 11.06+3.04 ¢ 11.71£3.29 b
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Fig. 4 Leaf area index at different stages under different pruning treatments
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Fig. 5 Chlorophyll content under different contour pruning
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Table 6 Analysis of light interception amount under

different contour pruning

DipAE S
Copy trimming

Light interception amount/(pumol-m™>-s ™)

Tl
T2
T3
T4
TS
T6
CK

83 513.34+5 24581 ¢
86 152.98+5 537.24 be
87 637.48+5 567.87 be
89 967.93+£5 651.25 b
92 792.6145 828.68 a
94 468.87+5 933.97 a
88 152.98+5 537.24 b

1, 25 AL EE R S B R N T6>T5>CK>T4>
T3>T2>T1, 5B B3 8 W35 UM G . FAART
i AP B IR IR N T6>T5>CK >T4>T3>T2>
TL, 588 ZIEM K. BT AR LT3 &b
P i, T6 AL TR IR 2, T1 AL PR AIG

232 BT S RIS R Hch KT AT
M1, T4 R R B A, B CK IR S 1 30.4%, T2 F1 T3 4b
Rz, =FHBEEET TI.TS.T6 A FLAI CK, H
TS A BEAAG,  CK AR PR 1) 83.2% . T3 Ab3 (1) L 5K
K B RN 08 B 3 5K, B CK B 7 T 0.4% 1 7.9% 5 T2 4b
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Fig. 6 Yield composition of Junzao jujube under different contour pruning methods
R7T PEAMEETREERIIU @R
Table 7 Appearance quality of Junzao jujube fruit under different contour pruning
P EY HRPE RIKE RELTEE PRIz wOK7) [ERTES
Copy trimming Single fruit mass/g Fruit length/mm  Fruit width/mm Fruit type index =~ Water content/%  Marketability of products/%
Tl 29.7£3.1 ¢ 46.3+4.12 ab 29.5+2.87 ¢ 1.5740.09 a 66.5+1.21 a 76.45+3.54 ¢
T2 35.5£29a 42.943.65d 29.4+1.72d 1.46+0.11 a 65.8+1.31a 84.97+4.58 a
T3 34.5£2.4 b 4924423 a 32.7£2.55a 1.50+0.13 a 64.2+1.19a 60.12+£3.34 d
T4 37.3£2.6a 47.3+4.98 ab 28.3+1.89 ¢ 1.69+0.08 a 64.6+1.23 a 74.74+4.54 ¢
T5 23.8429¢ 4324391 ¢ 31.1£3.74 b 1.3940.09 a 64.1+1.26 a 83.69+4.89 ab
T6 27.842.7d 44.9+3.28 ¢ 32.1£2.67b 1.40+0.13 a 63.3+1.29a 81.80+4.65 b
CK 28.6+2.1d 49.0+3.65 a 30.3£2.82 b 1.6240.07 a 63.9£1.19a 79.94+3.92 be

PR SR /N, A CK ) 87.6% , T4 Kb 3 5 52 3
FEH/N, N CK 1 93.4%. 1 REFRET1H , T4 43
BB, CKIRZ , TS b H e, BRIE L R
Koy B EAEBYORAE B IR ARG, 18 BY 5 B R, 7K 43
TR, T2 AL T R B s, TS A T6 A3 IR
2, T3 A AR

233 LGHBHHBRAERALESR MG R HEK
8 W, 58 2H 4% WA bR 38 AN [ A2 B & T CK, Al i
MEE SR T2 B8R m, HEE & T TS
CK. EHEECEEUT2 M HE, B CKIRE T

42.2%; T6 Ab B 5 CK 2 58/, 15 1 17.8%. 1]
RS 2 DL T2 B i v, B CK 2 1 1 30.3% 6
AL E R S LA T2 b3 =, B CK 3 R 1 8.6%
AHEMEEASEU AR, RCKIER T
23.5% ;TS AL HE A MK, B8 CK AR 1 1 7.6%. S 85 i Al
Sy A B DL T2 A B A i, B CK 43 il 32 1 40.7%
H134.2% , H P 5 5 B IEAH R (R=0.85) s 3 LA CK
g (18
2.4 ARAES TREFEMRRIEFRER D DT
FIFH SPSS HEAT 3 153 3 A » B € o R AR A

*8 AREAMIEE TREHRAERR

Table 8 Internal quality of Junzao fresh fruit under different contour pruning
PIAETS wCrlEPEE TR wdEEZ O wCAlVEIERE  wOl g wCAlEEE D wCEHD wCEL B
Copy Soluble solids Vitamin C content/ Soluble sugar  Titratable acidity Soluble protein Flavonoids Phenolics
trimming  content/% (mg-100 g™ content/% content/% content/(mg-100 g') content/(mg-g"') content/(mg-g")
T1 34.51+1.86 ab 391.66+6.32 b 31.54+2.03a  0.365+0.02 a 128.89+5.52 ab 2.53+0.14 a 12.38+0.63 b
T2 35.45+1.80 a 416.40+6.52 a 33.10+2.79a  0.377+0.02 a 130.12+4.76 a 2.61£0.13 a 14.00+0.67 a
T3 33.35+1.77 ab 371.96+6.37 ¢ 26.84+2.12b  0.369+0.02 a 122.64+5.25 bed 2.1340.13 b 12.50+0.62 b
T4 34.31+1.86 ab 386.51+7.06 b 28.25+1.91b  0.362+0.02 a 124.08+5.59 abc 2.30+0.14 ab 13.02+0.61 b
TS5 31.12+2.06 b 353.33+6.70 d 26.59+2.02b  0.369+0.02 a 116.24+5.21 de 2.18+0.14 b 11.1440.60 cd
T6 32.344+2.01 ab 346.86+7.25 d 26.90+2.00b  0.370+0.02 a 117.07+5.35 cd 2.21++0.13 b 11.4540.64 ¢
CK 30.13+20.1 b 293.31+6.64 ¢ 25.46+3.19b  0.360+0.02 a 109.34+5.30 ¢ 1.89+0.13 ¢ 10.56+0.62 d
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Table 9 Component characteristic values

YIUHFFEE Initial eigenvalue

F RS Sk A
Principal =¥ N i
coms P %{E*ﬁ Contribution Cumllllan.v N
ponent Eigenvalue rate/% contribution
0
rate/%
1 7.444 67.672 67.672
2 1.596 14.505 82.177

ZOTRRER T H LA VN 1545, DL PR A [A) 45 BY Ak
AR SRS A . LA TR, R B
BYAbHE R S ST B A R

2 11 ] %0, A [R5 T A B A 23 A0 51 7= 2 A
MR AEAE B . T4 A PRI AR ; To AbHLIK
Z TSR T3 4530 T1. T2 A FE A CK I 42 615
SIYUNAE, P A AR . BB AR
PR R CHE R RN T4>T6>T3>T5>T2>T1>
CK.

F10 ERAREM
Table 10 Component Matrix

EizE2

Index

[X“F-fifaf Factor load

1L 7] 5 Feature vector

FER 1

Principal component 1

T2

Principal component 2

ED %
Principal component 1

FHIr2
Principal component 1

JSEHE Number of fruits -0.744 0.206 -0.100 0.129
PR i Yield per plant -0.816 0.420 -0.110 0.264
T i % Marketability of products 0.429 0.795 0.058 0.498
LB i Single fruit mass 0.839 0.106 0.113 0.067
Al PEE ) 25 i Soluble solids content 0.973 -0.101 0.131 -0.064
442 3 C £ & Vitamin C content 0.959 0.055 0.129 0.035
] ¥ RS & & Soluble sugar content 0.712 -0.364 0.096 -0.228
AL % i & & Titratable acid content 0.518 0.757 0.070 0.475
] ¥ 1% B 117 & Soluble protein content 0.985 -0.098 0.132 -0.061
Sy & Phenolics content 0.948 0.050 0.127 0.031
253 i & & Flavonoids content 0.908 0.031 0.122 0.020
=1 FEAMEHBEERNEEHSE FEMRIES

Table 11 Comprehensive ranking of main components, yield, and fruit score of Junzao jujube under different contour

pruning methods

AL F: i3 {f Principal component value FERA L1y 4
Copy trimming 3= %4} 1 Principal component 1 S 43 2 Principal component 2 Comprehensive score of principal components Ranking
T1 -2.35 0.66 -1.82 6

T2 -1.92 0.09 -1.57 5

T3 0.78 -0.84 0.49 3

T4 3.64 -0.32 2.94 1

TS5 0.45 -0.19 0.34 4

T6 2.14 -2.49 1.32 2

CK -4.15 -0.71 -3.54 7
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