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Research on technique of inarching at bottom part of trunk with long
shoot for renewal cultivar in old apple orchards of Loess Pateau

YUAN Jing-jun,ZHAO Zheng-yang* ,ZHAN G Lin-sen** ,HON G Dongfeng™ ,
L IU Wanrli® ,SHI Qingfeng’

(1 aCollege of Horticulture,b College of Life Sciences, Northwest A & F University, Yangling, Shaanxi 712100,
China;2 Horticultural Station of Dali County,Dali,Shaanxi 715100, China)

Abstract : The experiment of inarching technique at bottom part of trunk of 14-year-old treesfor repla
cing cultivar was conducted in order to solve replanting disease problemsin old apple orchards of Loss Plat-
eau when planting young trees compared with 2-year-old dwarf trees with interstock. The results show that
inarching at bottom part of trunk with long shoot can increase trunk diameter quickly , top of the tree can
recover quickly ,the new growing shoot and total new growing shoots are big;trees begin to bear a few
fruitsin the second year after grafting fruit in the third year ,and reach full production in the fourth year.
It fruits one year ahead of orchard with planting young trees on annual crops land ,and two year ahead of
orchard with planting young trees. Average yield infive yearsis 14 663. 1 kg/ hm® ,increased by 118 % com-
pared with planting young trees on annual crops land and is increased by 464 % compared with planting
young trees on old orchard. The suitable grafting time for inarching at bottom part of trunk is the middle
and last ten days of March and air temperature from 3 to 6 ;the average survival rate of grafting can
reach 96. 3 % ,grafting with three shootsis the best when inarching at base of trunk ;tree can grow vigor-
oudy ;the wound area can heal quickly ,and can al o0 support the tree. Protecting scion with long plastic bag
or paper bag and exposing upper part of scion out of bag are used ater grafting,bud germination is early
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and new shoot growth is vigorous.
Key words: Loess Plateau ;old apple orchard;inarching

) 2 20 cm
[ ’ ' ’
90 15 80 100cm 2 30 40 cm
; , 2
) ) , , 15
, 25 cm 3
, , 10 15cm , 1
, , 50 cm 20 30cm
, 4 , 2
(23 (4] 3 3 3 4
, , 4 4 5 ;
, , , 4 ;
: 2 3 ,
3 ,
e , 2 , 0.8 hm*,
: ; 1.2 hm?,
. 2mx4m, (80
: cm’) : 4/5,
. , 3 kg, 20 kg,
2 ( 8 )
10 ,
1 1.3
1.1 2001 2005 2
2001 2005 ;
, 578 m, 587 )
mm, 13.4 ,=210 4 312 , ,
2 385.2 h, 526 699. 4
Jlcm? 212 d ,
, 8.9 g kg, 8.6 hnt 2
14 , , 2.1
M26 , 2.5mx4 m; , 1 )
8 2 , 47.7 %
, 67.1%, 5 63.5%
1.2 129.1 %; 3
, 5



10 : 57
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4 , 5 , 1
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Table 1 Tree growth oninarching at the base of trunk and planting young trees
/cm /m /'m /( - hm?) /cm
Treat ment Year Diameter Height Width Shoot s per tree Total shoots Ave. shoot length
2001 2.54 2.24 1.39 38 38 025 94.8
2002 3.93 2.75 1.89 176 176 085 81.9
Inarching at the 2003 6.06 3.28 2.65 519 519 255 72.7
base of trunk 2004 8.31 3.46 2.79 924 924 465 55.6
2005 10.40 3.62 2.93 1163 1 166 355 42.7
2001 1.72 1.46 0.69 4 4 005 43.2
2002 2.41 1.80 1.13 18 18 015 65.8
Planting at annual 2003 3.13 2.43 1.82 82 82 035 80.9
crops land 2004 4.82 2.66 2.41 289 289 140 71.4
2005 6.36 2.97 2.78 604 604 305 58.5
2001 1.52 1.04 0.32 3 3 000 20.8
2002 1.91 1.23 0.86 14 14 010 29.6
Panting at the 2003 2.86 1.79 1.35 53 53 025 23.8
old orchards 2004 4.08 2.25 1.86 126 126 060 25.9
2005 4.54 2.22 2.04 217 217 110 26.7
8 2 )
Note: Datain the table are the average of Royal Gala and Meiguo ba hao. The next tables are the same.
2.2 , 24 513.0 kg hn, 5 40 396. 5
kg/ hnt |5 14 663. 1 kg/ hnt |
2 , 2.175 , 4.638
2 , 1, , , ,
2 1 3 1 4 1 L L
2
Table2 Yield oninarching at base of trunk and different way of planting young trees kg/ hm?
Yield
Treatment 2001 2002 2003 2004 2005 Accumulation yield Ave.annua yield
Inarching at the - 1329.0 7077.0 24 513.0 40 396.5 73 315.5 14 663.1
base of trunk
Planting at annual - - 1746.0 11 542.5 20 407.5 33 696.0 6 739.2
cropsland
Planting at the - - - 1609.5 14 199.0 15 808.5 3161.7
old orchards
2.3 4 4 2 3 4
5 2001 ,
3 , 3 3 3 6

3 , 96.3 %, 3
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3
Table 3 Efect of different inarching grafting time on survival rate and current growth
Second shoots
No.of tree No.of survival 1% /em /
Grafting time NBLY O Survival rate Tree height , cm
investigated scion Germinated buds _ Ave. length
2 3
Feb. 21 to March 10 80 62 77.5 204.5 21 11.1
3 3
March 11 to March 30 80 7 96.3 248.6 28 16.2
4 4
April 1 to April 20 80 65 81.3 214.6 23 13.7
4 5
April 21 to May 10 80 35 43.8 165.7 15 9.8
2.4
59.4% 140.2 %,
a( 3 ) : (P<0.01)
27.8% 81.3%;
4
Table 4 Inarching with different shoots on tree growth and wound heal
/'m /'m /cm ! %
Treat ment Height Width Shoots per tree Trunk diameter Healing rate of grafting union
Inarching with one shoots 2.66 1.96 284 C 12 16 3.3C
Inarching with two shoots 3.04 2.20 403 B 12 16 54.7B
Inarching with three shoots 3.36 2.4 515 A 12 16 87.2 A
(P<0.01)

Note: Numbersfollowed by the different capital letters within column indicate significant difference( P<0.01) .

2.5 ) ,

5
5
Table 5 Hfect of inarching at base of trunk with long shoot and short shoot
. ! %
Treat ment Survivallra/toe Heig/hrl1 V\ﬁd/tr:n Shoots per tree Constiture Of. LIt shoots
Long Middle Short
Inarching with long shoot 94.5 3.57 2.87 516 14.7 15.9 69.4
Inarching with short shoot 97.3 3.15 2.53 427 22.8 29.6 47.6
, 5
Note: Survival rate wasinvestigated in grafting year ;the growth was investigated in the fifth year.
5 , ; 6
13.3%,13.4% 7 , 2

20.8% ) , )
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. 1.5 92.3 cm;
55.1 %, 45.8 %, 2
, , 45.5 ,
2.6
6 ) 1
, ( ) 11d,
6
Table 6 Hfect of different protective methods on scion growth
! % /cm 2
Treatment Days of sprouting ater grafting Survival rate Ave. shoot length No. of flower bud per tree
With long plastic bag 8 9.6 128.9 93
With paper bag 10 84.7 94.6 33
Paste with pig oil 14 67.5 58.7 9
« )
Control with no protecting 19 P9 36.6 2
3 3
6
, , 8l 20 cm
, , 10 cm ;
, 80 cm , 10 15cm
, , 30 40cm
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