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Correlation analysis of tall spindle and V-trellis canopies and
fruit quality on apple saplings

DONG Ran-ran, AN Gui-yang,ZHAQO Zheng-yang, MEI Li-xin, LI Min-min

(College of Horticulture s Northwest A& F University ,Yangling , Shaanxzi 712100, China)

Abstract: [Objective)] Effects of tree shapes and canopy structures on fruit quality,yield and the rela-
tivity of fruit quality and canopy parameters were studied to support the evaluation and improvement of ap-
ple cultivation and tree shapes on Weibei region of the Loess Plateau. [Method) We used 5-year-old trees of
‘Fuji’ and ‘Royal Gala’ trained with shapes of tall spindle (TS) and V-trellis (VT) as experiment materi-
als. The structure indexes and canopy structures were observed and f{ruit quality and yield were determined
based on hemispherical image analysis from WinSCANOPY2006a. The relativity of fruit quality and canopy
parameters were analyzed as well. [Result] The tree height,number of scaffold limbs, mean yield per hm?
and leaf area index of both types of trees with TS were significantly higher, while the distance of scaffold
limb,mean foliage inclination angle,openess,total site factor, PPDF total under, PPDF direct under and PP-
DF diffuse under were lower compared to VT. Mean fruit mass and mean yield per hm? of ‘Royal Gala’
trained with TS were significantly higher than that of ‘Royal Gala’ trained with VT, while the situation

was opposite for ‘Fuji’. Pericarp color saturation,soluble sugar,sugar/acid,coloring area of ‘Fuji’ trained
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with VT were significantly higher, while titratable acidity was lower compared to that of ‘Fuji’ trained

with SP. [Conclusion) The two different tree shapes had quite distinct effects on ‘Royal Gala’. TS was

very beneficial for ‘Royal Gala’ saplings in increasing yield but had no significant effects on quality. VT

had large effects on improving yield and quality of ‘Fuji” saplings.
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Table 1 Tree structure indexes of two different apple tree shapes
N . B BRSBTS R Y L i)

, o W& /m e i&.lﬂﬂﬁ/cm Branch number at all levels and the A /hm 2

RIE i Tree Number Distance proportion of the amount of total branches Total

Tree shapes Varieties height of scaffold of scaffold " P hoots

cien limb limb Kk T B shoots

Long shoots ~ Medium shoots Spur shoots

Egimy  EAEMH Gala 4.82 a 37.5a 9.6d 49.0 (21.1%) 22.5 (9.6%)  161.2 (69.3%) 882 045.0 ¢
Tall spindle &+ Fuji 4.81 a 29.1b 11.7 ¢ 82.1(36.0%) 32.7 (14.3%) 113.5 (49.7%) 871 042.54d
vV IE BRI Gala 4.08 b 14.5 ¢ 21.0 a 35.8(22.2%) 24.2 (15.0%) 101.5 (62.8%) 807 907.5 a
V-trellis g 4 Fuji 3.93b  14.3c 19.1b 36,9 (25.9%) 25.6 (18.0%)  80.0 (56.1%) 712 867.5 b

1 WAV B G AR R R/NE T8k RoRTE P<<0.05 K F 2R B3E, TERR.

Note: The different small letters within the same column indicate significant difference at P<Z0. 05. The same as below.
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Table 2 Effects of different tree shapes on light interception of two different young apple varieties

I T AR FH M s F RS/ R AARS/ | T RS/ ' T R/
X N i e A em~2 . em =2 em~2 . em~2
WE o 8 1’1!}1&_} Y E (mol 7m (mol 7m (mol 7m (mol 7m
Tree sh Varieti Leaf Mean foliage ) Total sit ) ™5 = =
ree shapes arieties _eaf area ness al si
ce shapes aneties LA elination  PeneSS TOMSIE T pppp PPDF PPDF PPDF
index factor . .
angle total over total under direct under  diffuse under
YR IY BRI Gala 3.54 a 14. 80 ¢ 13.92 b 3.08d 32.85 a 1.01 ¢ 0.33d 0.68 b
Tall spindle 5+ Fuji 2.96 b 14.80 ¢ 13.84 b 2.94 ¢ 32.85 a 0.97 ¢ 0.36 ¢ 0.61b
\'& A B RIEW Gala 2.10 ¢ 21.80 b 23.56 a 32.27 a 32.85 a 10.60 a 9.27 a 1.33 a
Vetrellis g1 Fuji 2.22 ¢ 23.47 a 23.31a 17.21b 32.85 a 5.69 b 4,22 b 1.28 a
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Table 3 Effects of different tree shapes on yields of different young apple varieties
- 4 L5 % . 4 Nrig - 1 it/ k PR
WIE e $ﬂ]$ﬁ€$7&§& ?ﬂﬁ?ﬁi% g F ’Ji*ﬁk?”fa: € ¥ hm? 7R ke
Tree L Mean fruit number Mean fruit Mean yield : N
Varieties Yield of per hm?
shapes per plant mass per plant
Y5 I BRI Gala 70.0 a 193.9 ¢ 15.5 a 33949.5 a
Tall spindle &+ Fuji 26.3 ¢ 263.8 b 6.9 b 17 169.0 d
V BRI Gala 29.0 b 184.5 d 5.4 ¢ 26 758.5 b
V-trellis &+ Fuji 14.1d 275.3 a 3.9d 19 279.2 ¢
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Table 4 Effects of different tree shapes on fruit qualities of different young apple varieties
' R R 5 ' CIREE c3 AT AR A
SBIA z Je fi i/ . o Ly L
I s PR e P e mek% maR/% /R mEUY
Varieties N ap Pericarp color g Soluble Soluble Titratable Sugar/Acid Coloring
shapes index . Firmness . e
saturation solid sugar acidity area
By REEM Gala 0.89 a 16.01 a 6.36 b 13.03 ¢ 11.05 d 0.33b 33.48 ¢ 96.7 b
Tall spindle &+ Fuji 0.82b 37.89 d 6.67 a 14.94 b 13.75 b 0.35 a 39.29 b 89.0 ¢
VI 2RI Gala 0.82 b 40.24 ¢ 6.92 a 13.37 ¢ 11.52 ¢ 0.39 a 29.54 d 97.1 b
V-trellis &+ Fuji 0.84 b 41.56 b 6.17 b 15.77 a 14.18 a 0.33b 42.97 a 98.4 a
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Table 5 Correlations (r values) between the major canopy characteristic indexes and
fruit qualities and mean yield per hm* of ‘Fuji’
FEEEE R e % T vt T Tl e o2 ] ) o
R gy RO . G TWE T T e
Major canopy Fruit shape T W 34y Ly Lk L Colorin, Mean yield
characteristic . P Pericarp color  Firmness Soluble Soluble Titratable Sugar/ Acid : & any R
. index . . L area per hm?
indexes saturation solid sugar acidity
It 48 %
Lk *Eﬁ 0.729 5% —0.706 0  —0.249 8 —0.815 1" —0.852 8" " 0.9742** —0.8858** —0.9477** 0.8856" "
Leaf area index
i
Mean foliage —0.3951 0.716 9~ —0.0859 0.2104 0.468 0 —0.426 8 0.526 4 —0.159 6 —0.3513
inclination angle
I . e _ 5o ce ..
0.983 5 0.926 8 0.327 3 0.932 3 0.810 2 0.045 7 0.475 1 0.983 5 —0.899 7
Openess
MEM - _ _
e .% —0.114 9 0.230 6 0.079 2 0.778 0" 0.9225**  —0.598 2 0.869 2" * 0.465 6 0.544 8
Total site factor
b T R - - .
0.333 5 —0.306 5 —0.163 4 0.859 5%~ 0. o —=0,701 5" 0,949 1~ 0.567 5 —0.6050"%
PPDF total under 5] 5 09 5 968 6 701 5 9 967 5 5
EFE‘T}?%QT 0.339 1 —0.39%4 1 —0.3259 0.855 9" 0.9495** —0.788 2" 0.984 6 * 0.570 9 0,824 5~
PPDF direct under
ST IR e o
PPDF diffuse —0.244 4 0.657 9~ 0.967 6" —0.199 1 —0.087 4 0.491 3 —0.3105 —0.247 4 0.602 8*

under

B PRIR BE MK (P<0.05) " % » "FRR B FE MK (P<0.01),

Note:“ * "indicates significant correlation (P<C0.05) and “ % * "indicates very significant correlation (P<C0.01).
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