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Effects of canopy characteristics on fruit yield and quality with different

training systems in nectarines
NIU Ruxuan, ZHAO Xiumei, WANG Chenbing, ZHANG Fan, ZHANG Xuebing, WANG Falin’

(Institute of Fruit and Floriculture Research, Gansu Academy of Agricultural Sciences, Lanzhou 730070, Gansu, China)

Abstract: [Objective]l The traditional shape of peach tree is easy to make the crown clogging, and the
light inside the canopy is not enough, thus reducing the fruit yield and quality. Meanwhile, the tradition-
al planting mode occupies a large amount of land, which increases the planting cost and waste of land
resources. Recent years one of the key changes in peach cultivation is the increasing of planting density.
Based on the development of intensive production, new requirements are put forward for peach tree cul-
tivation, and higher requirements are put forward for saving management labor in future. Therefore, it is
the current research direction to train reasonable tree shape and formulate corresponding evaluation cri-
teria to figure out the optimal tree shape and planting density for both better yield and quality. The
amount of radiation intercepted by the canopy is closely related to the growth and development of
plants. Tree shape evaluation mainly focuses the light canopy, which can provide scientific and reason-
able theoretical basis and technical support for tree shape selection. Through the determination and anal-
ysis of canopy characteristics, the light energy utilization, fruit yield and quality with three planting den-
sities were cpmpared, which were pillar system, Y system and three-limb-open center system. Studying
on the tree shape and cultivation mode can be helpful to provide suitable reference for the development
in high arid peach-produing area in Northwest China. [Methods]Correlations between the number and

arrangement of the scaffold limbs, canopy structure, and fruit quality of ‘Longyou 1’ nectarine with 3
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training systems (Three-limb-open center system, Y system and pillar system) were investigated using
CI-110 canopy analyzer by means of hemispherical image analysis. Three-limbopen-center system was
at a planting space of 3 m x 5 m, with a trunk height of 60 cm and central angle at 120°; Y system was
at a planting space of 2 m x 5 m, with a trunk height of 60 cm, and central angle at 45°; Pillar system
was at a planting space of 1.2 mx2.5 m, with trees being about 2.5 m high. [Results]The number of
shoots of 4-6 years tree with Pillar system reached 10 400-12 000 per 666.7 m’, higher than the other
two kinds of systems, and the observation for three years showed that shoot number with Pillar system
was the highest per 666.7m’. The 5-year-old pillar tree reached a stable shoot quantity. The leaf area in-
dex was significantly higher than the other two systems, but the direct light transmission coefficient was
the lowest. The results also showed that the pillar tree could reach a higher shoot number within the
shortest time, thus achieving the goal of early fruit harvest and early cost return. However, the fruit qual-
ity decreased due to the high planting density, and the soluble solid content, soluble sugar content and
sugar-acid ratio were significantly lower than the other two systems. In the early fruiting stage (4 years
old), the shoot volume per 666.7 m® of the Y system was the lowest among the three systems, but the dif-
ference between the Y and the pillar systems decreased year by year after the fruiting stage (5 years
old). The yield of Y system was higher than that of threelimb-open -center system, but the difference in
fruit quality was not significant. The average leaf dip angle of Pillar tree was only 25.12°, which
showed that the orchard was airtight and the high quality fruit rate was low. Y system and three-limb-
open-center system had good fruit quality, indicating that the planting density was reasonable. The anal-
ysis of inter-row canopy characteristics between the leaf area index and average leaf angle difference
was not significant. TCDP of Threelimb-open-center system in inter-row was significantly greater than
Y system, probably due to that Threelimb-open-center system had two limbs on the north side, one limb
in the south, causing better inter-row illumination, but Y system showed no significant difference in
fruit quality, however, the yield per unit of Y system was significantly higher than three-limb-open-cen-
ter system of 6 year-old trees. [Conclusion] In early fruit-bearing stage, the canopy structure with pillar
system had the advantages of fast completion of training and high yield that can obtain earlier return,
but the fruit qualitywas lower. The fruit quality of the Y system and three-limb-open-center system was
better, but early productivity was lower, the yield of the Y system increased year by year after entering
the fruiting stage. The Y system was a shape suitable for using in modern nectarine orchards.

Key words: Nectarine; Tree shape; Canopy structure; Production; Fruit quality
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Table 1 Tree structure indexes of different tree shapes of ‘Longyou 1’

o H FH i WRCRED  am i)
Year Shape Trunk girth/ Height of Crown width Crown width
cm tree/m (east and west)/m  (south and north)/m

2015 = FEBHE G IF 0 JF Three main branches open heart shape 2132a 2.72 2.55a 2.46a

“F ;Y FJ¥ Two main branches Y shape 2223 a 2.70 227a 1.57b

/¥ Main trunk shape 18.56 a 2.63 1.35b 1.53b
2016 = FFJF 02T Three main branches open heart shape 29.12a 3.35 2.83a 223a

MY FJE Two main branches Y shape 26.35a 3.25 2.92a 1.75a

T/ Main trunk shape 22.17 a 3.09 1.71b 1.09 b
2017 =B HE 5 TF0JF Three main branches open heart shape 3335a 2.69 3.18a 2.46 a

ZF Y S Two main branches Y shape 28.33 ab 2.94 332a 1.83 ab

=+ J¥ Main trunk shape 23.24b 2.74 1.93b 1.45b

W W FE R RS RN G IO TR FROR ZE R (p < 0.05). R,

Note: different small letters in the same year columns show the significant differences(p << 0.05). The same below.
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Table 2 Branch structural composition of different tree shapes of ‘Longyou 1’

FA % KR R FIRE.  BRE 666.7 m* ki
Year Shape Long shoots ~ Medium shoots Spurs Total/No.-plant' Shoots amount per 666.7 m*
2015 =TS IO 26.33 24.5 87.50 138.33 6 155.69
Three main branches open heart shape
ZERYTIE 30.40 5.50 25.56 61.46 4117.82
Two main branches Y shape
i 18.75 10.00 18.45 47.20 10 478.40
Main trunk shape
2016 G OLIE 48.65 43.85 110.33 202.83 9025.94
Three main branches open heart shape
ZERYFIE 48.33 23.56 43.24 115.13 7713.71
Two main branches Y shape
LTI 20.00 12.23 17.52 49.75 11 044.50
Main trunk shape
2017 = ERE S IT O 56.63 3331 119.70 209.64 9328.98
Three main branches open heart shape
CERYFIE 61.73 30.72 80.70 173.15 11 601.05
Two main branches Y shape
S i 21.33 12.27 20.30 53.90 11 965.80

Main trunk shape
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O N34, 5 ERYFRLAETHERR
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Table 3 Characters of different tree canopy shapes

GRS W% IH- T AR 125 i £ PR A i
Year Shape LAI MLA Z¥TCDP
2015 = K HE 5 I 02 ¥ Three main branches open heart shape 1.29b 49.09 a 0.39a
T FH Y 7 J¥ Two main branches Y shape 1.25b 40.53 b 0.30 ab
= J¥ Main trunk shape 3.07a 2224 ¢ 0.18b
2016 = F K HE & JF 0o T Three main branches open heart shape 1.67b 53.44 a 035a
ZFHY F I Two main branches Y shape 1.72b 34.07b 0.32a
=¥ Main trunk shape 3.58a 20.25¢ 0.12b
2017 = ZEAHE 5 IT 0 ¥ Three main branches open heart shape 222b 35.36 ab 0.39a
TR Y 7 J% Two main branches Y shape 2.52b 4124 a 0.36a
¥ Main trunk shape 3.54a 19.35¢ 0.12b
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Table 4 Index analysis of plant/row canopy after canopy

formation in different tree shapes

W WRATIR IR B R A
Sha”e Plants/  #R#  #Hifs BT R
P Row LAl MLA  TCDP
S FEEHEG T LY PRIA] 227b 47.28ab 0.33b

Three main branches open Plants
heart shape 17 1) 1.18¢c 58.72a 048a
Row
ZENYFIE HRIA] 2.65b 35.93ab 031b
Two main branches Y shape Plants
1T 18 1.0l¢c 32.17b 0.34b
Row
FFE Tk [] 435a 21.10c 0.09¢
Main trunk shape Plants
1718] 244b 25.12¢ 0.15¢
Row

TE: LIRS 2015—2017 4F 3 a MSFHI(H.
Note: The data in the table are the average of the three years from

2015 to 2017.
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bt 27.36 0 3 T oAt 2 B R TE , 2016 R 2017 4
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il 2 BT 5 T TR FERR LL N 18.43~22.65, 7F 3 it
e R 3FENRELLEERCERIN L
BeY #I . e RN =S L >
ZERY P> FEFIE;2015—2016 4F 666.7 m’ F*
BERIWAFFH> ZFREGHF OS> R Y F
T, 2017 SEdE NF P2 WG B Y FIRH 666.7 m
FEERE ST = E R B T 0 Y B A RS ) 1Y
K, ZEHEGTF LK. ERY FEMETE
666.7 m’ ;= & 2015—2017 £E[8] 43 H3E N T 42.30%
102.17%160.07%.

5 TERRE Bmbk1S RLGR, FEHES
Table 5 The differences in fruit quality and yield of different shapes of ‘Longyou 1’ trees
15 5 Ay N AN A . )
SR I R wGTRERD BRI wOBERO B 6667 m
iy MR N g Soluble  Titratable Sugar Vitamin C  Yield per =&
Single Soluble . . .
Year Shape . . sugar acid acid content/ tree/ Yield per
fruit solid content/% content/% ratio (mg-kg™) k 666.7 m*
mass/g content/% ’ ’ gxe o ’
2015 = FHHEH I LT 13693a 143a 9.03a  033b 27.36a 4.47b 27.14 1207.73 b
Three main branches open heart shape
TERYFE 132.50a  14.45a 1033a  045a 2296b 6.53a 14.96 1002.32¢
Two main branches Y shape
FFIE 13735 a 9450 7.37b 0.40 a 1843b 5.77a 8.89 1973.58 a
Main trunk shape

2016 = FHHEE I LT 111.88a  11.69a 8.87a  03la 28.6la 7.47a 53.50 2380.75b
Three main branches open heart shape
ZEMY T 118.96 a 1225 a 9.90 a 0.32a 3094a 793a 33.23 222641b
Two main branches Y shape
FTFIE 12333 a 9.31b 7.70 b 034 a 22.65b 5.63b 12.37 2746.14 a
Main trunk shape

2017 =FEHEH I LY 126.50a  12.61a 890a  0.49a 18.16b  4.67a 38.19 1718.55¢
Three main branches open heart shape
ZERYFR 130.85a 13.71a 9.87a  049a 20.14a 5.57a 30.38 2026.35b
Two main branches Y shape
FTIE 132.49 a 8.67b 7.30Db 0.39b 18.72b 4.87a 14.23 3159.06 a

Main trunk shape
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