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Hfect of three management practice on growth and
fruit quality of red Fui apple

TIAN Hai-cheng ,HAN Ming-yu LI Bing-zhi ,FAN Chonghui ,
ZHANGLinmrsen JIA Xiaoni

(Collegeof Horticulture, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abgract : In order to improve orchard ventilation and illumination situation ,enhance apple quality and
seek good management practices,this experiment has studied the effects of three management practices
with 10-year-old Fuji apple in Shaanxi province. The results show that reducing orchard densty is able to
increase flower-bud differentiation and the number of long ,and middle branches. But the effect of increasing
the height of trunk goesto the reverse way and with the height of treeincreasng ,theflower-bud diff erenti-
ation per tree decreases. Increasng trunk up to 1.2- 1.3 mis able to reduce the number of yearly shoot ;
when the tree height isabove 1.7 m,it has little efect on the flower-bud differentiation per tree and the
number of yearly shoot. Furthermore ,all the three management practices can improve photosynthetic abili-
ty andfruit quality. The above anadys s showsthat the best measure of managing appleisto keep the orchard den-
Sty about 840 trees per hm' ,trunk height between 0.9- 1.0 m and tree height between 2.2- 2.4 m.

Key words: apple; management practice;tree structure;photosynthetic characteristics;fruit quality
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Table 1 Hfectsof different management practices on the flower buds and tree structure parameters per tree
1 | %
Number of /'m lN hoot Percentage of 1 year shoots per tree
Treatment Level flower buds Trunk diameter Branch totler:mg?mSt
per tree Long shoot Middle shoot Short shoot
CK 378 bc 0.135 abc 6.0a 1804 ab 40.3 25.2 34.5
2
Reduding density 840 /hm 890 a 0.148 a 7.0a 223la 47.7 29.0 23.3
0.6 0.7m 363 bc 0.118¢ 6.0a 1866 ab 28.7 38.1 33.2
Increasing 0.9 1.0m 260 bc 0.130 abc 5.0ab 1 107 bc 42.4 23.8 33.8
trunk height 1 5 1.3 150 ¢ 0.122 be 3.5b 542 ¢ 27.1 27.8 45.1
1.7 1.9m 293 bc 0.136 abc 6.0a 2105 a 43.1 29.9 27.0
Reducing tree 2.2 2.4m 328 bc 0.137 abc 6.5a 2086 a 44.3 28.5 27.2
height 2.6 2.8m 408 b 0.141 ab 7.0a 2100 a 41.3 23.5 34.2
1) : 1110 /hm?, 0.3 0.5m, 3.0 3.4m;2 (P<

0.05)
Note:1) The CK level in the table is:the orchard density 1 110 trees per hm? ,the trunk height is between 0.3 mand 0.5 m, and the tree
height is between 3.0 m and 3.4 m. 2) Numbersfollowed by different English letters within column show sgnificant difference (P <
0.05) . The same as below.
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1 (1) , , 1 47.7 %;
(P<0.05) . . 1 23. 3%
135 %, , 1.2 1.3 m 1
, 1.2 1.3 27.1%,
m ; , 1.7 2.4m
: (2) : 840
0.6 0.7m 1.2 1.3m / hn? , 0.9 1.0m, 2.2 2.4m
(3) 1.2 1.3 m 2.2
(P<0.05), (4) 2.2.1 2
1 (P>
0.05) , 0.6 0.7m , 30.6% 25.0%, CO:
1 , , 8.2% ,
1.2 1.3 m 1 .
(P<0.05) (5)
2
Table 2 Hfectsof reducing densty on the photosynthetic characteristics
/ / CO2 / /

fUmol - m-2. s 1)

(mol - m-2. s 1)

@ mol - mol-2) @mol - m-2.s?)

Treatment Net photosynthetic rate Stomatal conductance Intercellular concentration ~ Transpiration rate
Reducing densty 14.17 0.25 292.07 6.7
Nonrreducing density 10.85 0.20 298. 86 7.3
2.2.2 1 4 1.2 1.3 m ,
, 0.9 1.0 m, , 0.9 1.0m
’ y COZ )
CO: , 0.9 1.0m
187 0.30
o 17 A 077 o~
N E 7 1 8 m"]
Bs 'O / - | 7
—~ % 15 } €3 025 7
-] .5
Ha 14 © §
=9
#9213 ™5
ﬁg L J"g 0.20 r
4n o 12 2 8
i 4 bl 72}
R r
b
10 Pt =X 0.15 - * —
<0.5 0.6~0.7 0.9~1.0 1.2~1.3 <0.5 0.6~0.7 0.9~1.0 1.2~1.3
F #/m F #/m
Trunk height Trunk height
1 2
Fg.1 Hfectsof increasng Fuji apple trunk FHg.2 Hfectsof increasng Fuji apple trunk
heighe on the net photosynthetic rate height on the stomatal conductance
2.2.3 3 , 2.6 2.8m (P<0.05)
2.2 2.4m 1.7 1.9m CO2 , 1.7 1.9m
2.6 2.8m 2.2 2.4 m
(P<0.05) 2.2 2.4m , CO:2 (P>0.05), 2.2 2.4 m

(P<0.05),
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Table 3 Hfectsof reducing tree height on the photosynthetic characteristics
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8.4

ABEE/ (umolm s

8.0
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0.6~0.7 0.9~1.0 1.2~1.3

F #/m
Trunk height

Fg.4 HEfectsof increasng Fuji apple trunk height

on the transpiration rate

/m / / CO2 / /
Tree height fgmol - m-2-s1) (mol - m-2. s 1) {1 mol - mol - 2) fAmol - m-2.s1)
9 Net photo-synthetic rate Soma conductance Intercellular concentration Transpiration rate
>3.0(CK) 12.85 ¢ 0.21c 276.6 a 9.0b
2.6 2.8 14.58 b 0.23b 277.8 a 8.3c
2.2 2.4 16.89 a 0.27 a 262.8 b 9.8a
1.7 1.9 16.17 a 0.26 a 276.0 a 9.5 ba
2.3 4
4
Table 4 Hfectsof management practices on fruit quality
/ / ! %
/ % (nmol - cm” 2) 2 g 0 ic ad
Treatment Leve Index of color Anthocyanidin (kg_- cm ) Fruit weight /% Organic add
Rigidity SSC content
content
2
111‘()CK; hm 81.6 ab 6.74 cd 7.5 abc 191.7 ab 15.0 d 0.33¢
Reducing density
840 /hm? 98.6 a 8.79 a 7.1c 247.2 a 16.2 cd 0.38a
0.3 0.5 m(CK) 72.7b 4.8le 7.5 abc 199.8 ab 16.0cd 0.32¢c
. 0.6 0.7m 74.3 b 6.38 d 7.9a 175.5 b 17.7 ab 0.34 bc
Increasng trunk
height 0.9 1.0m 86.2 ab 7.86 abc 7.4 bc 214.3 ab 16.9 abc 0.37 ab
1.2 1.3 m 83.1ab 6.70 cd 7.6 abc 203.5 ab 17.0 abc 0.37 ab
3.0 3.4 m(CK) 77.4 b 4.65e 7.5 abc 207.6 ab 16.3 bcd 0.34 bc
. 2.6 2.8m 8l.4 ab 6.74 cd 7.8 ab 239.9a 17.0 abc 0.38a
Reducing tree
height 2.2 2.4m 81.6 ab 7.30 bed 7.7 abc 212.2 ab 17.9a 0.39a
1.7 1.9m 85.7 ab 8.43 ab 7.2 hc 194.6 ab 16. 6 abcd 0.38 a
4 , 2.2 2.8m
0.9m , (P>0.05)
, (P>0.05), ,
(P> , 0.6 0.7 m
0.05) 0.9 m 2.2 2.4 m
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