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S u m m a r y

The effect oF sumnler pruning on shoot regro、 vth and the number oF apical buds

was cxamincd by using slender― splndle―trained.Fuji'apple trees grafted on semi― dwarf

i n g  r c x ) t s t o c k s ( M M 1 0 6  o r  M 7 ) P r u n i n g  a t  t h c  p o r d o n  1 0  c m  f r o m  t h e  s h o o t  b a s e

from fヽay to August enhanced shoot regro、vth but a sllght regeneration or shoot 、vas

found in Septcmber pruning. The final shoot lcngth of regroH′th was shortcr than the

initial shoot length before prttning  The numbcr of apical buds 、vas increased by

pruning, Doublc pruning to half and one―fourth iength of shoot in ヽlay and どヽugust

increascd the numbcr of apical buds. Pruning to one―third, half and t、vo―thirds tength

of shoots(from severc to llght)were performed in May,」une and July All trcat‐

mcnt in ぶ,lay and June favorcd the incrcase in the number of apical buds, but only

sevcrcst pruning 、vas effcctive in 」uly. The earlier shoot growth cessatlon caused the

bigtter size of apical buds of regenerated tcrminal shoots but little correlation 、vas in

thc sccond and third generated shoots. The larger the apical buds, the greater per―

ccntage of flo、ver bud fornlation. Thercforc, sum■ler pruning is effective to maintain

fruit bearing porti()n near thc trunk in the siender spindlc training systcms in apple

trees grafted on senll一d、varfing rootstocks.

introduction

Dwarfing and semi―dM′arfing rootstocks have been M/orid、vide tlsed in comnlercial apple produc―

tion. Training colnmonly adopted for such compact trees is siender spindle system, 、vhich is one

of the modified central leaders. The central leader consists of a main leading trunk and secon―

dary scaffolds from 、vhich bearing shoots are formed. On the other hand, slender spindle type has

the franlework in M′hich bearing shoots are formed directly from the nlain leading trunk or other―

wise near じhe trunk even from the secondary scaffolds, Apple flo、vers are likely to bear in the
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apical buds.Especially.Fuji'c(1ltivar has such characteristics and moreovcr shows apical donlinant

tl‐aits  Theref()re tt is diffictllt to nlaintain the tree pcl‐fornl‐allcc siCndCr because thc shoots extend

out、ドard if apical buds are used to bear frtlit.

Effects of sum■ler pruning in apple trees have been investigated for conti‐ol of trce size1 2 3

' 91, penetratlon of phOtosynthetically active radiation S', increased net photosynthesis of basal

leaves｀
1, inlprovcd fruit color51 and pronlotlo■ of floハヽrer bud formation4 FI.

In this cxepritlent、 、ハFe inVestigated 、vhether stininer pruning is effective to increasc apical buds

near thc trunk for‐ nlaintaining the fruit bcaring portlons H′ithin the sicndcr spindic franlc.

M a t e r i a l s  a n d  M e t h o d s

Exper7r22e妃ど r

Two nve_yCar―old`Fuji'tl‐ees graftcd on MM106 were used.Five current shoots were selected

fronl each tree and pruned at the portion 10 cnl from the shoot base on い,lay 221 June 22、 」tlly

22、 August 22 and September 21(Fig.1). The shoot growth was nlonitored aftcr pruning and the

size of apical buds was measured in the winter(mid January).The angle of initial shoots above

the horizontal ‖′as checked.

Terminal shoot

shoot

Before pruning ARer pruning

Regenerated shoot

4/2

Single pruning

Fig l  Schclllatic diをlgranls for

Double pruning

varlous sunlmcr pruning treatnlcnts.
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Expeコβ?e"rF

Two fivc―year old!Ftijii trecs gI‐aftcd on小,11ヽ106 wcre uscd.Ctlrrent sh()ots wcrc singic―pruned

01‐dotiblc一pruned to one―fourth and haif length of thc shoots(Fig.1) The First priinlllどwas

pel‐fornled on lヽa)r 22、 and thc Iでgencrated tcrnlinal shoots 、
子cl‐e again pruncd sinlllarl)' on 」tll y

10. Ho、ドcvcri the regcnerated sccond and third shoots l'cmaincd iinpruned. Ten shoots 、rヽere a1lo―

cated to each treatnient and control shoots ぃFere five. Shoot gro、ハ′th ハヽFaS n10nitored after pl‐unin宮

a n d  t h e  s i z e  o f  a p i c a l  b u d s  w a s  n l e a s u r e d  i n  t h e  w i n t e r‐( m i d」a n u a r y ) . T h e  a n t t l e  o f  i n i t i a l  s l l ( ) o t s

above thC hOrizontal 、vas checked.

Expe力1切α才 〃

A tcn一year―old tFujl' trees grafted on M7 was

one―third, half and tM′o―thirds iength of the shoots

Five shoots Aヽrere a1locatcd to each treatment and

monitored after pruning and the sizc of apical btlds

The angle of initial shoots abovc the horizontal wvras

LISed. Current shoots HFCre Singic―prilned to

on May 18,June 14 and」 11ly 19(Fig.1).

control shoots werc five.Sho()t gro wth was

was mcasured in the winter(mid Jantlary).

checked.

ごデ甲θ畑例θttF〃

Fifty一eight apical

on 1ヽいrl106 in January

bear flowers or not at

b u d s  w e r e  r a 1 l d o m l y  s e l e c t e d

and their sizc 汀ヽas nleasured

anthesis,

Resuits and Discussion

Fig. l  dcpicts  thc  schematic  diagrams  of

varlolls sunl■ler pruning methods adopted in this

experimcnt, Usilally most cttrrent shoots do not

branch、  becatisc lFldjl' cultivar exhibits strong api

cal dominant traits. The regroヽ ハ′th of shoots aftcr

sullinler pllining at the pOrtion 10 cnl fronl the shoot

base at differcnt growth stages is shown in Fig.

2. Prtlnlllg sevcrity 、 vas the redtlction of shoot

iength to approxinlately to onc― fourth to one― eighth

of initial shoot length(Fig.2).Pruning from May

to Atigilst enhanccd regcnerをltion of shoot gro、ドth

but only sllght regro、下th wras fo[lnd in September

prtining. The finai shoot iength aFter prttning in all

cases 、vas shol‐tcr than the initial shoot iength

(Fig。2). The angle of the initial shoots above thc

horizonta l ranging from 30・to 60・ had no clcar ef―

lヽost
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f r o m  s e v e r a l  s i x―ye a r―ol d F` ( l j t i  t r e e s  g r a r t c d

and taggcd. Thcy vvrere checked 、、Fhether thcy

May  」 une duly Aug. sep1  0ct. Nov,

M o n t h

Reglo、vth of shoot aFtel‐ stlnlnlcr pruning at

d i f f e r e n t  g r o w t h  s t a g e s  C u r r e l l t  s h o o t s  w e r e

pl[lncct tO thc ll()rti()n 10cm  floni thc shoot
base. Tllc ntinlbers in parcnthcses 、iel‐e thc

nFan initial 翌loot lcngth tt SE)bcFol‐e prtin‐

Ingj

40

０

　

　

　

　

０

　

　

　

　

０

３

　

　

　

　

２

　

　

　

　

１

合ヒ
ｏ
）〓
一Ｄ
Ｅ
ｏ
”　
”０
〇
二
の

僻 。隅 描
t

-5′ 22(364と 52)

一一●一-6′22(640■ 114)

-7/22(700± 117)

一一本一― ●/22(a00主 200)

当 コー 0′21(400■ 256)

fcct  on  the  shoot  regrowtll (Fig.3)

Fi貫 2



May

o  Term nal(30)
▲ Ferminal(45)

□ Terminal(60)
●  Second/thヤd(30)

▲  Second/thrd(45)

■ Second/thrd(60)

雀

↑
Ｅ
ｏ
）
〓
や
Ｏ
Ｅ
ｏ
一　
学０
〇
二
り

June duly Aug Sept Oct Nov

Month

August

○

　

　

・

伊

▲60

」une

6

」une duly Aug. Sept Oct Nov

M o n t h

September

□
△  ○

」じly

〇

〇

〇

〇

△ EL

June 」uty Aじ0. Sept. Oct. Hov,

Month

Fig。3  EfFcct of summer pruning

tinle and shoot angle on thc

datc of shoot growth ccssaャ

tion and final shoot icngth in

F u j 1 / M M 1 0 6  t r c e s . T h e

abscissa indicatcs the date of

shoot gro、vth cessation.
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June Juiy Augo Sept. Oct. Nov.            June 」uty Aug. Sept. Oct. Nov,

M o n t h                  M o n t h

Tablc l Effcct of summel'pruning tinlc on the number and sizc of apical buds in Fuji/MM106 trees.

P  r l ] n l l 1 4 2    N ( ,  o r         l ( )と
そH  s h ( ) o t s          T c r R】i  r i t l l、h ( ) (ぅt         f  S C C O n  d、h o oし          T h i l d  s h ( ぅ̀) t      i r l i t i t l l  s h o ( ) t

datc  apical budsI  、 idth tm)Lcngthに m) Width((8)Lせ nどthにm) Widthに m)Lcngth Ⅲ 加) 対 ldthにm)t cnFthに m)に
nHthはm)

Control  1 00±000  ` 046± 004 0'0± 010

5/22  180± 048   041± 010 067± 019  041± 009 074± 015  081± 005 014± 013

6/22  140± 052   036± 009 058± 018  036± 009 062と 019  036± 008 048± 013

7 / 2 3  1 1 0 ±0 3 2  0 3 1 主 0 0 8 0 5 1 ±0 1 8  0 3 1 ±0 0 8 0 5 1 ■0 1 9  0 2 6    0 4 8

3 0 7 ±1 3 5

3 6 4 ■ 5 2

6 4 5 ■1 1 4

7 ( ) 0 士i l  F

8/22  200± 067   026± 005 045± 009  026± 003 046± 008  027± 006 044=010  025士 り03 040=003 8()0上 209

9/21｀   133± 030   025± 006 041± 011  025± 007 038± 007  027± 005 052± 017 400± 256

Z t Ten current sho()ts were prtlned to the portion at 10 cm fronl thc shoot base

l i No  of apical buds per initial shoot

X :()nc of tllc shoots pruned on Septembcr 21 flo、vcred in late Novenlbcr

、子:Mean tt SD
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regcnerated sccond and third shoots HFCre Very short ill

length conlpared ‖Fith the reHenel‐ated ternlinal shoots

(Fig.3). The sizc of apical buds in the regenerated

ter■linal shoots 、vas negatively correlをlted With the tar‐

dincss of Cessatlo8 of shooと growth(R=-0.81).The

earlicr thc datc of cessation of shoot groH′th, the grcater

the bud size(「ig.4 1eft).However, the correlation

coefficient hAras reduced in the second and third shoots

(R=-0.45)(Fig.4 right).The number of apical buds

per treatnlent increascd by pruning although the control

shoot had only one apical btid(Table l).The avcrage

bud size beca■ le snlaller as thc pruning date wvas

delavcd.

Fig. 5  shoH′s the single and double pruning on

shoot regro、、rth. Dotlble pruning tended to extcnd the

datc of gro、ハFtll Cessatlon. Again there HFaS nO Clear

relationship bet、AFeen the initial shoot angle above the

horizontal and shoot regrowth (Fig.6).The correla―

tlon cocfficient betwveen apical bud size of generatcd ter―

■linal shoots and the date of gro、 vth cessation BFaS

rcdllccd H′hcn the data of single and doilblc prtining

wcrc combined (Fig.7).The size Of apical btids of

rcgcnerated ternlinai shoots HFaS greater in single prun―

ing than double pruning(「ig.7 and Table 2).
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Effcct or stinllller pruning on datc or sho()t groヽドth cessatiorl

trccs Ctll l力crlt sho()ts were pitlned t()thc I)()rtlon 10cm fronl

thcscs arc tllc mcan datc of growtil ccssation ±  SD
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MM106 trccs.Current shoots werc
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length on Mas'22(first)and」 uly

10(second).The nunlbers in paren‐

theses are the nlcan date of gro、vth
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竹ablせ 2 Effcct ()f ぷc、crit、  and tinlcs of

b u dふi n  F u j i l Mヽ1 1 0 6  t r c c s

stininlcr prtiFling ()n tllぐ number and sizc()f ar)iCal

Prtining sc、 critざz      
oヽ ,  o f     _ _ _ _ _ _ _ _Btld 、lzc _______

apical btids｀  width(cm)  Iソ engthにm)

C ( ) n t r ( ) 1

1/4 singlc

1/2 sinflc

1/4 d()ublc

l12 dOtlblc

1 0 0 ± 0 . 0 0 X

1 4 0 ± 0 . 7 0

1 0 0 ± 0 . 0 0

1 8 0 ± 0 6 3

1 8 0 ± 0 9 2

0 3 8 ± 0 1 3

0 4 0 ± 0 1 1

0 4 4 ± 0 . 1 0

0 3 4 ± 0 . 0 6

0 3 ( ) ±0 . 0 9

0 6 9 ± 0 1 7

0 6 6 ± 0 2 5

0 . 8 3 ±0 1 9

0 . 5 9 ±0 1 3

0 5 0 ± 0 . 1 8

: Thc first prullinて 、Iてis I)c rfOril〕ed (〕n lヽay 22 arl(l tile sec()nd ()n Jul) 10  ]985  Ctir

rcrit sho()ts 、vcre prtined t()thei十 half Filld (ぅnc―f()tirth icnFth fr011l the sh()()t lDasc ttnd

thc l(!Fcrlcrated ter,linal sh()ots 、fere sinlilarly plLinCd in d()ul〕le pruninH

N() ()f aF)iCal btJds per initial shoot

Mcan tt SD

Thc effcct of pruning scvcrity at different groH′th stages on shoot regr()vvrth is sho、vn in Fig.

8.Thc p runint severity was ctassified into thrce categorics(Fig,1).At any growth stage,

sevcre pruning tended to enhancc the shoot rcgroH′th. 1 h`c shoOt regeneration capacity dccreascd

as the grovjrth stage proceeded. A negative correlation H′as noted bet、ハreen the size of apical buds

()f rcgenerated ternlinal shoots and the tardiness oF ccssation of shoot growtll (Fig.9 1cft).

Howcver, no stich correlation was found in thc apical buds of second and thil‐ d shoots (Fig。 9

right).Thc cFrcct of sh00t anglc from 30C to 60・  On shO()t regrowth was not cleaI‐  again

( F i g . 1 ( ) ) . A  l . 2 -  t O  ] . 8 - f 0 1 d  i n c r e a s e  i n  t l l e  n u n i b e r  o f  a p i c a l  b u d s  p e r  i n i t i a l  s h o o t  w a s

f()[lnd  in い,Iay and 」unc pruning、 whcreas only sevcrest pruning ‖FaS effective in July pruning

(Tをib1 3).

Thc rclationship bethFCen Sizcs of apical buds and flo、ver bud fornlation is presented in Table

4 . The greater buds are likely to bear flo、ArerS.「【lthotlgh thc bllds investigated vtrere randonlly

sclccted fronl non―su■1■ler pruncd shootsn this tendency can be applied to the regeneratcd shoots.

Lord ct  al.(1979)reportcd that suninlcr pinching and headillg cuts can inducc fl ower blld fornla

tion oll shoots when done in carly to mld sumnlerl). Fig. 1l shows the fF‐ 1litlets fI‐om tlle apical
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Effect of tinle and scvcrity of summer pruning and shoot rangle on final shoot iength in Fuj1/1v17 tl‐ccs

btlds on the regenerated second and third shoots in Fllji/卜/126 trees by double sunlmer pruning in

another experimellt.

`Fujl' cuitivar shows strong apical dominant traits and bear fiowers only in the apical buds.

No or little flo ハヽrers are formed in the axlllary buds. Therefore, it is difficuit to maintain the tree

shape as siender spindle because the fruit bearing portion cxtends out、 vard from the trunk as

the tree agcs. As a result, the inner part of the tree becomes ineffective space for fruit bearing.

Furthermore if the branches extend outH′ ard from the trttnk, orchard practices ilke thinning, bag‐

ging and picktng fruit especially inside the tree become hard.

As shoHFn in Our present results, sunlmer pruning is effective to keep the fruit bearing por―

tion to near the trunk and mantain the tree shape as siender spindle in Fuji/senll―dwarfing rootstocks.
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(ヽ lnllllCr plAtinillg to half

131ellded dcpending on thc

ol‐ one―thil‐d lellgth

shoot 、rigol‐.

of currcnt shoots in い,Iav alld 」une shOuld bc l‐cco■1

「tt十〕1ぜ 3 Effect or sc、(」rit、 alld tillle of sulllnlせi llruning on the ntilllber and size of apical bud in Fujl,卜17

t i  c c s .

Tci nllllal si]●ot Sせc()nd sll()()t Third sh(〕()tP r u n i n t    P i  t i n i n t r     ヽo  o r

C Iをi t e     Sいr c r i t、Z  a l ) i c a l  b t i d s｀ lヽidth tm) しcngthにm) Width(cm)Length(cm) ぃヽri d tll(cml  Lengti〕1(Pl■)

C o n t r o l

5 1 1 8

5 ' 1 8

5/18

6114

6/14

6/1+

7/19

7/19

7 / 1 9

1 0 0 ±0 ( ) 0 ｀

1 6 0 ±0 8 9

1 40±0 89

1 1 ( ) ±0 5 5

1  2 ( )■0  4 5

1 8 ( ) ±1 3 0

1 1 0 土 ( ) 5 5

1 20■0 45

1 0 0 ± 0 0 0

1 00± 0 00

0 4 5 ± 0 0 5

0 4 2 ± 0 0 3

0 1 1 ± 0 0 6

0 4 5 ± 0 0 4

0 3 6 ± 0 0 7

0 3 7 ± 0 0 2

0 3 6 ± 0 ( ) 3

0 2 9 ± 0 0 T

0 3 1 ± 0 0 3

0 2 9 ± 0 0 7

0 7 忠土( ) 1 1

0 6 1 ±0 0 5

0 7 4 ±0 1 3

0 83■0 09

0 7 1 ±0  1 2

0 6 6 ± 0 0 8

0 65±0 08

0 6 2 ± 0 2 0

0 5 6 ± 0 1 0

0 5 5 ± 0 0 8

0 3 2 ±0 0 6

0  3 6

0 3 1 ±0 0 5

0 24

0 3 9 ±0 0 5

0 3 7 ±0 0 2

0  2 3

0 64±0 11

0 78

0 6 4 ± 0 1 8

0 48

0 6 1± 0 1 0

0 6 1± 0 ( ) 2

0 34

1 / 3

1 1 ' 2

2 / 8

1 / 3

1 / 2

2 / - 3

1 / 3

1 / 2

2 / 3

t Fivc ctlrlcnt sh()()ts Nere prtinc(l at ollc―thirdi halr and tw。 _thir〔ts l10rtioll of sh()()t lellgth rronl tllc shoot basc

Thc riunil)er or c。1ltrol shoots wcre 30

:N() of arlica1 1)11(ls I)(ヽr illitiを1l ShO()t

i  M c a n  t t  S D

Tabic 4  Relatiollship betwccn sizcs of apical buds and nowcr bud formation in Fuj1/Mヽ【106 trces

Bud widthに m) FloH′er btids/′rotal btids Perccnt of flo、 ver buds

0 411

0 37

0 32

0 48

0 42

0 61

0.10--0 20

0 21--0.30

0.31-0.40

0.41--0.50

0 / 6

2 / ] 4

7 / 2 0

1 1 / 1 8

0

14.3

35.0

61.1

「ig.1l  Frtlittets fro11l apical buds

Fuji'M26 trecs in anothcr

。r the regencrated sccond and third shoot by doublc sulll■ler pruning in

expcr‐lnlent.
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ト ラバン キカ 〕リエ1 ) ・秋 好 辰 明
1 )

要

準矮化台木に接いだ細形紡錘形リンゴの主幹近くでの

頂芽数の増加に及ぼす夏季剪定の効果

水 谷 房 雄
1 ) ・
鴻

ラム チャンドラ ブサール1 )・ ル ッ

摘

準矮化台木 (MM106またはM7)に 接 ぎ、細形紡鉦形に誇枝したリン
ゴ `フジ

'構
を用いて、夏

季弟定が枝の再生と頂芽数に及ぼす効果を調査した。 5月 から8月 まで新梢を基部から10cmのところ

で勇定すると枝の再生が見られたが、 9月 の剪定では再生力は小さかった。最終的な枝の長さは労定

前の枝の長さより短くなった。労定によって頂芽数は増加した。 5月 に新梢の長さの 1/2と 1/4と

なるように剪定し、さらに再生した先端枝を同じように1/2と 1/4に 剪定すると頂芽数がナ曽加した。

また、 5月 、 6月 、 7月 に剪定強度を変えて新梢を枝の長さの 1/3、 1/2、  2/3(強 ～弱)と な

るように剪定をしたところ、 5月 、 6月 の剪定では全て頂芽数を増加させた。しかし、 7月剪定では

う」定強度が最も強い区でのみ効果があった。再生した先端枝では枝の伸長停止期の早さと頂芽の大き

さの間には正の相関があったが、再生した第 2、 3枝 では相関は小さかった。頂芽のサイズが大きい

ほど花芽形成率は高かった。従って、準矮化台木に接いだ
`フ
ジ
'の
細形紡錘形リンゴ村では、花芽

の着いた頂芽を主幹の近くに確保する上で、夏季剪定が有効であることが明らかになった。

1 )農 楽 (■物)生 産付理学研究告

2)松 1農業改良普及所
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