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Effects of tree shapes on growth, yield and quality of peach

LIU Li, LI Qiuli*, GAO Dengtao’, WEI Zhifeng, SHI Caiyun, WANG Zhigiang, LIU Junwei
(Zhengzhou Fruit Research Institute, the Chinese Academy of Agricultural Sciences, Zhengzhou 450009, Henan, China)

Abstract: [Objective]Although peach industry in China has made great progress, yield and fruit quali-
ty improvement remains the focus of fruit research. In order to fully realize the production potential of
new varieties, we examined the effects of tree shape on fruit yield and quality of Zhongyou 20 peach,
hoping to select the most suitable tree shape for peach production. [Methods]The experiment was car-
ried out in a peach orchard in Yandianzhuang village, Qiaobei Township, Yuanyang City, Henan Prov-
ince. The trees were 3-year-old, and the experimental plots covered an area of 0.6 hectares. It was plant-
ed in north-south rows. The whole orchard was under unified routine soil, fertilizer and water manage-
ment. Five tree shapes, including Y-shape (Y), trunk shape (Trunk), three main branch open center
shape, four main branch open center shape and V-shape (V) were selected for the study. Light intensity
was investigated during the canopy formation period in summer; fruit quality was investigated during
fruit ripening period, and tree structure was investigated before winter pruning after defoliation. In the
middle stage of canopy formation (July), light intensity at different heights (0.5 m, 1.0 m, 1.5 m, 2.0 m
and 2.5 m above the ground) in the same direction of tree crown was measured at 8:00, 11:00, 14:00
and 17:00 with a TSE-1332 digital illuminance meter on sunny days for 3 times at 10-day intervals. The
average valued of the results of the 4 time points within a day of the 3 measurements was taken as the
light intensity value at different heights during the canopy formation period. The tree crowns with differ-
ent shapes were divided into four parts: lower layer (<0.8 m above the ground), middle lower layer (0.8-
1.6 m above the ground), middle upper layer (1.6-2.4 m above the ground) and upper layer (>2.4 m

above the ground). Fruit quality indexes such as fruit weight, fruit hardness, soluble solid content, titrat-
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able acid content, vertical and horizontal diameters and fruit color were measured, and tree productivity
and yield per 1/15 hectare were investigated. Fruit weight was obtained with an electronic balance. The
vertical, horizontal and lateral diameters of the fruit were measured with a vernier caliper, and fruit
shape index was calculated. In the winter of 2020 (early December), the number of branches was record-
ed. Trunk height and diameter, tree height, north-south crown width, east-west crown width, number of
main branches, main branch diameter, number of different types of branches of the whole peach tree
were investigated, and the proportions of branch types was calculated. The branch types included long
branches, which were above 30.0 cm in length, middle branches, which were 15.0-30.0 cm in length,
and short branches, which were shorten than 15.0 cm. Stem height was the distance from the ground sur-
face to the base of the main branch measured with a tape measure. Stem diameter was the diameter of
the trunk 10 cm above the ground. Tree height was the distance from the ground surface to the highest
point of the crown measured with a benchmark and tape ruler. Crown width, also known as branch
spread, was the diameter of the crown in the east-west or north-south directions. The diameter of main
branch was measured at 5 cm from the base of main branch with a vernier caliper. [Results]The results
showed that there were significant differences in light intensity and fruit quality among different parts
of the same tree, which followed a pattern of upper > middle > lower, and there was no significant dif-
ference at the same position in different trees. The unit area yield in different tree shapes followed a pat-
tern of Trunk >V >'Y > three main branch open center > four main branch open center. The more main
branches, the thicker the trunk diameter, the higher the tree height, and the larger the crown width. The
total number of trunk shape per plant was the least, and the four main branches are the most, but the V-
shaped branches per 666.7 m* was the most, followed by the trunk shape. Although the total number of
branches per plant was high, the number of branches per unit area was not. The branch number in Y-
shaped tree was between the main branch and the three main branches. The proportion of long branches
was in the order of Trunk >V >Y > three main branch open center > four main branch open center, and
the proportion of medium and short branches showed an opposite pattern to that of the long branches.
13 indexes were selected for principal component analysis. The results showed that the score order of
the five tree shapes was V> four main branch open center shape> three main branch open center shape>
Y and trunk shape. [Conclusion]The V-shaped trees have the highest comprehensive score, with higher
tree yield and branches per unit area and better quality performance, and is thus suitable for standard-
ized cultivation.

Key words: Peach; Zhongyou 20; Different tree shapes; Tree structure; Fruit quality; Principal compo-

nent analysis
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Fig. 1 Effects of different tree shapes on Illumination at different positions of Zhongyou 20 peach trees
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N Ny N K 2 2
, VATBE PR T MBSO Crownwidvem o1 PO BB p g 6667mT 6667 m
I . Number  Main s JOE
Row Trunk  Trunk Height . Total .
Tree spacing height/ diameter/ of tree/ of main branch branches* Shoots Yield per
shape nl:Xm J cmg om om -1t AR branches/ diameter/ er plants amount per  666.7m’/
South-north East-west A em perp 666.7 m* kg
ETE 1.2x3.0 48.2 77.7 282.7 2193 262.0 1 — 258.8 47 878.0 2266.1
Trunk
VEIE 1.5x4.5 25.8 99.5 362.7  296.2 369.5 2 65.8 4945 48 461.0 2 081.7
V-trellis
Y FI% 1.5x4.5 55.6 86.8 369.7  273.0 355.1 2 57.1 453.7 44 462.6 2032.1
Y-trellis
=R 2.0x4.5 36.3 110.9 3643  310.0 393.8 3 71.3 517.1 38 265.4 1645.3
Three main branches
PR 2.0x4.5 36.2 127.9 3454 3458 408.6 4 54.4 522.2 38 642.8 1575.5

Four main branches

TR T IR T 2 A RN AR 2 FNER 3 B, SREL T 3
AN F RS Y1Y2. Y3, HOOE L) 77 22 DT R 2 53 il oA
46.12%-30.47%H1 18.77%, LA b 34~ F i3 1) R AR BT
BRZFIRE] T 95.36% , AL S T BT AR 0 4 A5
252 ZAEM BRI R BIE bR S
V48 3 850 AH LI R 114573 3R LUAH B 7 22 I RSP
TR s 43 T SR AN (R AR T RN = i RN A R
LEE VAR 08 S50 8 5 A R AE AR 16 U7 22 01
HiR 22 1) SR AR 2N A5 H AN BI85 VR 45 2, DA
VR Y b ek PP A RIBTERIZRE IR E". R 4 FR, 761k
Trunk  V-trellis  Y-trellis Three main Fourmain P VGHEFE JBF 666.7 m* B & 7 & A1 i 5T J LA 7 18T 1)
branches - branches K245, 5 BT AR 5 P AR R = V 278 DY 3=

. > 30 cm ] 5~30 cm . <5 cm

100 -

NGBS ai=a
The proportion of different branches/%
W
o

VNELEyA N T — N T o 2
Different tree shapes Eiﬂ:‘b‘ ﬁ; N :Iﬁﬂ:lu ﬂ:; Y %ﬁ; N I:F‘ﬂ:; °
B8 FRRMRK LR 3 3 #®

Fig. 8 The category of branches in trees

with different shapes s HEBE 2 2 ) SRR SR S R ) — N BRI A B



44 xrOW

S

39%

x2 BETFHEEE

Table 2 Loading matrix of each component

ek F 4> Principal components
Indexes Y1 Y2 Y3
JEHEE llumination 0.73 0.66 -0.12
BT Fruit weight -0.60 0.72 0.19
AIVATEE T & R

Soluble solid content 0.94 0.33 0.09
&% LL Solid acid ratio 0.62 0.10 0.73
012 Longitudinal diameter ~ 0.41 0.81 -0.02
14§12 Transverse diameter 0.32 0.78 -0.53
4% Lateral diameter 0.78 -0.16 -0.60
L* -0.75 0.61 0.27
a* 0.52 0.47 0.69
b* 0.08 0.66 -0.68
BRSO

Total branches per plants 0.89 0.11 0.41
666.7 m* K

Shoots amount per 666.7 m>  —0.75 0.63 0.12
ffigl‘; g;r: 667 -0.88 0.40 0.06

K3 ERSAWER

Table 3 Results of principal components analysis

Es5%y s Ji BTk FIt TR
e FEAEAE I ‘
Principal . Contribution Cumulative
Given value . S .

components ratio/% contribution ratio/%
Y1 6.00 46.12 46.12

Y2 3.96 30.47 76.59

Y3 2.44 18.77 95.36

x4 TREMEEHHESITENIERE
Table 4 Comprehensive evaluation index value of different

tree shapes

FRNE ERONG ERSR
. HOYD Y2 B3 AT
ipIA S o S 4
Principal ~ Principal  Principal ~Comprehen
Tree shape . Rank
component component component sive score
score score score
FFJE Trunk  -3.65 -0.39 -1.51 -2.19 5
VI Vorellis— 0.44 3.52 0.31 1.40 1
Y FE Y-trellis —0.72 -1.09 2.09 -0.28 4
=ER 0.92 -1.15 0.70 0.22 3
Three main
branches
et 3.01 -0.89 -1.59 0.86 2
Four main
branches
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