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Research on the Stability productive
technologies of the satsuma mandarin

grafted on a dwarf root stock, Hiryu
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Abstract

There are few examples that a satsuma ma
ndarin (Citrus unshiu Marcow. cv. 'Otsu-No.
4') trees grafted on Hiryu(Poncirus trifoliat
a (L.) Raf. var. monstrosa) rootstock is intr
oduced, and the yield per 1 tree 1s remarka
ble, and the factors 1include that they decre
ase because the initial growth of the tree 1is
slow, and the canopy downsizes it by dwarf
ing when I use a Hiryu rootstock. Therefore
I planned how early canopy expansion and
secured the yield per tree and increased the
number of the trees than a trifoliate orang
e rootstock, and 1t was thought that i1t was
necessary to increase the yields per unit ar
ea.

For canopy expansion effects of different f
irst bearing years (3, 4, or 5 years after p
lanting) on the tree growth, yield and fruit
quality of satsuma mandarin trees grafted o
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n dwarf rootstock Hiryu were investigated.
No relationship was found between the first
bearing age and fruit quality. The later t
he first bearing, the larger the canopy volu
me became, however, trees that began to bea
r from 5 years after planting were large an
d higher alternate bearers. On the other ha
nd, trees that began to bear from at 3 years
after planting showed less growth and prod
uction. In consequence, trees that began to
bear from 4 years after planting (tree heigh
t 172 cm, canopy volume 3.2 m3 ) had the be
st productivity and work efficiency.

To make dense planting, in an experiment,
conducted the tree growth (tree height, canopy
width, canopy volume ) , yield and fruit quality of
Satsuma mandarin trees grafted on dwarf
rootstock Hiryu were evaluated at three planting
spaces; The planting spaces distance between
trees was 2 m and 1 m ( 8 years after planting, the
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distance changed from 1 m to 2 m by tree
thinning. ) . Planting spaces distance and
thinning did not affect fruit quality and tree
growth, except canopy width of short trees. The
use of a 2 m-planting spaces distance, however,
resulted in the smallest biennial bearing index
and a stable yield. These results suggest that a 2
m-planting spaces distance suitable for
‘Otsu-No.4" trees grafted on Hiryu rootstock to
facilitate stable annual fruit production and
appropriate tree height for labor-effective

cultivation.

82



AKX xWbv F&oribizb, o XKPREF
MHERLARKFZ®ELICITRY R IKE, A&k
B LM ED - L. £k g RO R S W R

Pt
H
o
RF
3
&
N

ol %ok RPN MBI T,

FE, ZTBHE, mXoIKRHEZHB -

[

W b = h

Kk, Ao RICET 2EEN I F &
fBE 2w Ewviz F oo Rk B A KKK, [
B B m|xHEK, RESKE, SBBFFRK, H
hHow & K, HAKBERK, FREEFRK, THNEAE
K, #HBEXR, &KAAHFKICIE, ABRICHM
LR BRE S o®EH»G A MEHAA, ZBROMIYZ
LTWwWhkeZWwk., TZIEARFREOEIITIZELZK

W T EE WETE W TR ToMEEIC

"
(Y

o B 2 R T

83



51 A X Bk

RWfE - Mm-S &, 2010, B KD

Fk

WA LECCOBEKAEFT, NE, BIXORERERE

W R IFETRE, KEEBEEMWHHR. 87:45-50. |

Bitters, W.P. D.A.Cole and C.D.McCarty. 1979.

Facts about dwarf citrus trees. Ctrograph.

64:54-56.

Cantuarias-Avilés,T., F.M.Filho, E.S.Stuchi,

S.R.Si1ilva and E.E-Nuneza. 2010. Tree

performance and fruit yield and quality of

“Okitsu’ Satsuma mandarin grafted on 12

rootstocks. Scientia Hortic. 123:318-322.

TR W kB - BB - KA B RE. 2004, F B ¥

DGE WD AN A T o/ AE RIS RIE T R

TR OK B Y. 26: 9-16.

TR wEs - B OB B - Ak B BFE . 2005. 3 4F 4

E R o E N KBk A E L

REMHEHICKAET T Z2®. ZERNEH®. 27
19-25.



KT OFEIBHEER TG RED O 5 K I
KIEF$ 8. R¥%H8. 69 (5 2): 275.

Erick Espinoza-Nunez, F.M.Filho, E.S.Stuchi,
T.C-Avilés and C. T. S.Dias. 2011.
Performance of ‘Tahiti’ lime on twelve
rootstocks under irrigated and non-irrigated
conditions. Scientia Hortic. 129; 227-231.

Francois Mademba-S, Z.L-Desprez, and
S.Lebegin. 2012. Use of flying dragon
trifoliate orange as dwarfing rootstock for
citrus under tropical climatic conditions.
HortSeci. 47:11-17.

=l Bl P EB . 2003, E Y 2 E F
BAR M S o b R & & K E IS W
23:107-108.

Gheshlaghi, E., A. Fifaei, R. Majaddad and D. J.
Farzam, E. 2012. Study of planting density of
four mandarin cultivars on 'Flying Dragon'
rootstock. International J. AgriSci.
12:1093-1102.

85



e 4 oA - HE B - I - . 2013, 5 A
5 9O EEAKSEHERN Y Va2 I Yy " h
' OMROAEEFE BB I OREREE KT T EE. A
=W . 12. 35-41.

VoE BE - Mook - M . 1979, U v v a2 v

3t

Ao EE EICHET SR (% 3 W) BE
BPrLOMBMAST L EIHEBEO 2D E L OBRK.
FHEE .M 54 F K  22-24.

OB OBE - M OET K. 19750 W v X Y 0 FREE
ERoOAR B IO E MK (F 1 #H). H
P . 44 : 99-106.

Hoblyn, T.N., A.C.Grubb, A.C.Painter and
B.L.Wates.1936. Studies in biennial bearin I .
J. Pom. Hort. Sci. 14:39-76.

YeOIL MR — BB - B U Fm - BB oK R . 199641 Mk B &

BT FORMBRELSL Y 2 UER~SOFB. &

W] 2 e W i 15:64 - 67.
WAL — B - RJE EBEHM - B K oo - R % .2000.
vy Y a2y Iy CHSNEMNM o4& F, NEPB

FOREBEHELZCEETT Y 20 5 K0%R.

86



Ju PN B R 2E . 62 : 228.

= JE . 1981. I\ M I v £ HERBE OS5 B ML

oz

TR . B ¥ PR X OREE. 56: 894-898.
A B AR BEE - S ®E . 2007 77 b
¥ XY =T F T A4V -k b HEE®RMOE
W R R B & 225 FH 1-1 % B iy
fm 22 © 20-23. B X W . H .

xR OMETEWEEZTAE S, 1987, 4 v F Y
O AT E. p. 1. BEARKEARRB KBRS E &
X% . Fom .

M ERXR. REObLDWVWIAKRE-11-7 %Y O bW
b $k 85 . 1988. BB ¥ B L OVE . 63:6567-662,
o e o IR A - BH R E - R . 20009.
‘v Va2’ ALY “WHARC, BUTF N UH
B LXOUE L X ORARN SO FEMET NICE D
It. REARREHE B ZE®E. 17; 47-52

AN SR - ROEFSCAE - B M OIE GE - B B3R & - HH
oo e X2 ®m o HF0 o B ik - B
o o2 KB Z . 1995, ‘B U 2 A AN CH

87



BEEMNS o4& F WE--REEHHICLEET T Z 8.
o R R OUF . 26 0 23-30.

ER OFE - RAH . 2003, MME & CHMEL LY
XY EAR vV a2y’ oRHEFAHE. HEFE
U N > b B 8 % ek . 11:13.

McCarty,D. and A Cole. 1982. Flying dragon :

a potential dwarfing rootstock. Citograph.

67:71-72.
B E R - R4 EE. 1965, M EDNIEBM I D VL
B o EF K OXEKDBRIICEITT 228, 58K

YW oA AR T . 14 7-15.

AR OK ER EER . 2008. S B B A E 3 A b fE
M Mg . 6-1; 110-124.

oo E - &R R - MR AL 1994, 4 v X v
2 B F 5 4 ® Hydraulic Conductivity & TR
KoM/ BK¥HE. 63 (5 1) : 154.

RKeagx® -4 BFKRK - FXPBEE W - B KDL
oA S E - R B W o - BB . 2007. C kU
= 7 B Y Y Y2y v W B o R R e R
AR ENESBLOOMREICKRETEE BEH

88



6 (Al 1) : 46.
KB FEE - P MBFEF B « KR F - B HEE
iy R ookl - ke o - B EFEKR. 2007 B U =

vOARUY Yy ay

171

IR N ORI

RENEBBITOOBRE AT T EZ2E. A2, 6 (54

put
g

KA FZEHE - FBFEFR - KXPHBEFBE B - KWL -

S ow - MR - B L. 2012, b U =

v AR Y Yy a2y Iy O RENET O EB B

Bl o E W N ME o AT IR, RELEICKF
OB R YA 11:69— 74.

RE®RE, THEFER, XRPEHE B, AWK,

i

FroA % w, R MW OZE . 2009. 0 v % Y A E
EPFE OO O HEN~== 7/ 5-1. 3@ % U &
' . F I

Roose, M L. 1986. The potential for dwarfing
rootsocks for citrus Calif. Citrograph.
71.225-229.

TRk@E =X LDBEE--MBEEZ PR 1977,
oy F Y E 0RO EMHEE EEMNICE T D%

89



(% 1#) #mEEOHMKFZIELEHEHE, WHEHOD
AR o v T T R KBS 39:185-186.

Stuchi,E.S. L.C.Donadioal and
O.R.Sempionatoal. 2003. Performance of
Tahiti lime on Poncirus trifoliata var.
monstrosa Flying Dragon in four densities.
Fruits. 58:3-17

W WP . 1989, Uk U v Y a vtk DR
EE R ED 2,30 ESKMEDEELSAEERIC

M IF T 2. H % M. 58: 83-89.

It

JEOR BE . 1999, 2 AR K PE B JE X HR fF B No, 22 R
B oK 2 DBk B 3 FE 1(2) B K.

p.99-105. & M K E N =& F B R W . B KRG

W . B O
mOJR R ME - F EE - IR 5L = - KR =2 . 2001.

vrvav I Ay AN O&HE - MR ERE G
R g

HBlokiEZ+58EA K0 % %.

2

8 7 0 . 35:99-107.
m JR R BE - FE T B - MM E K-S H DM F/o

ANBF R O KB o - W & - 1 WO - &

o

B % - B A B R - T8 R B RN . 2008,

90



F v b v ERAM

<
~
S
=
e
=

BAZ T R E % E
oAk R B MRk o B R, 7:97-101.
T8 = - N H Mo, 1994, KA PFFMHoETF LR
EFmBRCAAEITTITEEES RO Z . R B R H.

26 : 36-60.
trzE - EmEr B - WWAKZ. 20060 PCA (7
ZJryrbhbF X OB =T F T A4 =) T T HENLA
AT E AN il B S T B N ST O PR W TR
OHE . FE - WEOBREIL. 19: 82-85.
HE O O®E - A E o o gAaHE - - fEHmE - 2
N —. 1990.t U = v (2l B+ 5 & &M% £ A&

O PR L M. OB M. 59 (B 2) 12 - 13.

J

A FE A . 19700 BN X B v oo kX M B OE BT

1

o WF ZE — Gt Mo A o A& A B oA — . e AWl

kA

6:1-86.

KPHZE M - AR - I — B . 2002, “t
J 2y’ AU vy yavIhryroKRKEBEH DY
B LY AERE®NSD KO/ EIE RICKEKEFE T E
2 OJUM R XN E . 64 199,

KPP HE M- FEFER - BRAMK. 2003, b

91



V=2’ By rvyavy I rREORE - R
wWRICEBT 2RI OEERORFE. H . 2:
39-44.

KALCE - BARMKE - HI)I B - EIIFBE - R
v m B A . 2003, A AREB L UAERAME D T H
JII 3 M7 (Citrus unshiu Marc.) @ M % 7 8 &
Flo kix B, HE M. 72 (3 2): 105.

Kk ALCE - &SRR - BB %R ELE. 2005
72 F L e U a2’ BARNBNAT R YN
m FE S KRB L CHENT O FH W oOEF, I

EB IO EELEICKIT T 2B, B FEWH. 4:

92



XU A b

i
i
X
B

1.EH "V a2y’ AU ryryav I By S REN

OO R E B oo E W N Mo R F L
W&, REMECKAIT T EE

EE L O RBERE - RPHEB MW - HFER M

AR E - B dR BB - AR K Fn oA - JF bR OB R

ey
AERFEEA CBEFEHE OH 11 B F 1B

69-74 (2012 % 1 H )

A H 2% (P10~ 30)

[ SO

2. H v V=20 hyryryyray Iyt RE 45

AN S TP S AN N i % NI OJES S = NP |G g

™
o
I

N
oot

mE I R FE T R

A

B oo RPHEE W R FERANK

ST

mp
b

i
ot
xR

ES
VN
T

S /N N T

Il

o (2013

Tl

NFRFESEL D BEAETINE B E S
12 H 14 B = #)
AKX % 3% (P31~ 64)

93



