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Relationship between the Type and Characteristic of Bearing Mother Shoots and Setting of Female Flowers
and Burs, Yield, and Fruit Quality in Chestnut (Castanea crenata, Sieb. etZucc.) ‘Porotan’
in Ibaraki Prefecture

Nobuyuki KADOWAKI , Kazuo TAHIRA and Akira SHIMIZU
Summary

We examined the relationship between the type and characteristic of bearing mother shoots and the
number of female flowers and burs, yield, and fruit quality in the chestnut (Castanea crenata, Sieb.
etZucc) , aiming at the production of the index of the stable cultivation in connection with training
and pruning in chestnut cultivar ‘Porotan’ .

We observed that the thicker the proximal and apical diameters of the bearing mother shoot, the
greater the number of female flowers and burs. The proximal diameter was 7 mm or more and the
apical diameter was 4 mm or more; therefore, practically, this is a superior characteristic of the bearing
mother shoot.

Moreover, in the previous year, the bearing shoots showed a greater number of female flowers and
burs than vegetative shoots. Further, the percentage of set burs was higher in the bearing shoots of
the previous year branches than in the vegetative shoots; therefore, the yield was also stabilized

With respect to yield and bearing mother shoots in the following year, it was thought that 6 bearing

mother shoots were of the required density per square meter of a tree crown.
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OFEH X4y (mm) 2008 2009 2010 2008 2009 2010 2008 2009 2010 2008 2009 2010
4=, <5 1 2 1.0 - 1.5 ¢ 1.0 - 1.5 ¢ 100 - 100 a
5=, <6 3 4 16 43 b 25 b 42 ¢ 27 a 1.3 a 3.4 ¢ 67.8 a 54.2 a 77.3 a
6=, <7 5 12 22 6.6 b 2.8 b 7.7 bc 54 a 1.1 a 6.1 bc 86.8 a 35.8 a 77.7 a
o 7=,<8 10 21 29 83 ab 3.4 b 7.4 be 6.4 a 1.6 a 5.9 bec 76.0 a 45.3 a 77.5 a
,f”;& 8=, <9 10 25 26 10.3 ab 4.3 ab 9.6 b 6.9 a 1.4 a 7.3 ab 67.3 a 34.1 a 77.2 a
i 9=, <10 11 10 12 12.0 a 5.3 a 10.8 ab 7.9 a 2.0 a 8.2 ab 61.8 a 37.2 a 76.4 a
10=, <11 30 6 11.0 ab 14.2 a 5.7 a 10.7 a 49.1 a 74.9 a
1=, <12 1 1 7.0 - 5.0 - 4.0 - 3.0 - 57.1 - 60.0 -
AEM Fk ok ok NS NS k3 NS NS NS
4=, <5 112 1.0 - 2.5 ¢ 0.0 - 1.9 b 0.0 - 66.5 a
5=, <6 1 7 15 4.0 - 2.6 bec 3.9 ¢d 4.0 - 1.0 a 2.3 b 100 - 33.3 a 59.2 a
6=, <7 1 18 17 6.0 - 1.7 ¢ 5.0 ed 50 - 0.3 a 3.1 b 83.3 - 154 a 71.3 a
7=, <8 2 24 22 3.7 a 3.0 bc 7.2 bc 0.0 a 1.1 a 5.2 ab 0.0 a 35.5 a 69.7 a
P 8=, <9 6 9 18 5.5 a 3.1 bc 7.3 bc 3.5 a 0.8 a 5.3 ab 54.5 a 32.5 a 66.2 a
9=, <10 3 6 10 6.3 a 4.7 ab 7.1 bec 4.0 a 2.2 a 4.9 ab 43.3 a 47.0 a 68.4 a
10=, <11 1 6 6 7.0 - 6.7 a 8.3 abc 6.0 - 1.7 a 6.5 ab 85.7 - 25.6 a 83.4 a
11, <12 1 36 1.0 2.7 bc10.3 ab 0.0 - 0.0 a 85 a 0.0 - 0.0 a 64.5 a
12= 1 4 7.0 - 14.5 a 5.0 - 9.0 a 71.4 -
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2.5=<,<3.0 1 2 1- 2.0 b 1- 1.0 b 100 - 50.0 a
3.0=,<3.5 4 9 1.0 b 4.1 b 0.5 a 3.4 b 50.0 a 89.1 a
3.5=,<4.0 10 30 2.7 ab 6.1 b 0.6 a 4.7 b 21.7 a 76.4 a
4.0=,<4.5 19 24 3.5 ab 9.2 a 1.3 a 6.8 ab 38.9 a 71.5 a
BifE 4.5=,<5.0 13 28 4.6 9.3 a 2.3 a 7.6 ab 50.6 a 80.8 a
FERE. 5.0=,<5.5 12 16 4.3 10.1 a 1.6 a 7.8 43.2 a 79.2 a
5.5=,<6.0 12 3 4.7 a 14.0 a 1.7 a 11.7 31.0 a 81.3 a
6.0=,<6.5 3 1 4.3 ab 9.0 - 2.7 a 5.0 58.9 a 55.6 -
6.5=,<7.0 1 5.0 — 1.0 20.0
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2.5=5,<3.0 12 1.0 b 0.7 ¢ 72.2 a
3.0=,<3.5 7 18 1.4 b 4.3 ab 0.9 a 3.1 bc 36.0 a 80.7 a
3.5=,<4.0 23 21 2.9 ab 6.0 a 0.8 a 3.5 bc 27.6 a 54.7 a
FER 4.0=,<4.5 18 32 2.9 ab 7.6 a 0.7 a 5.4 ab 21.7 a 68.4 a
4.5=,<5.0 18 21 3.7 ab 9.5 a 1.3 a 7.0 a 31.9 a 73.4 a
5.0=, <5.5 8 6 4.4 a 7.5 a 1.5 a 6.5 ab 33.8 a 80.5 a
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4=, <5
5=, <6 2 11 3.5 b 4.4 ¢ 259 a 191 ¢ 9.0 b 84 b 27.9 a 23.8 a 1.070 a 1.089 a
6=, <7 5 17 5.4 b 7.0 bc 250 a 285 bc 11.8 ab 12.5 ab 23.0 a 24.0 a 1.067 a 1.098 a
(IES 7=,<8 8 22 7.4 b 6.9 bc 335 a 330 b 14.3 ab 13.8 ab 24.0 a 24.9 a 1.067 a 1.095 a
[EE 253 8=,<9 6 16 8.2 ab 7.9 ab 368 a 385 ab 15.5 ab 15.6 ab 24.7 a 25.6 a 1.071 a 1.098 a
9=,<10 5 8 11.6 a 89 ab 588 a 399 ab 24.4 a 16.5 ab 24.4 a 24.6 a 1.069 a 1.095 a
10=, <11 4 12.3 a 577 a 22.5 a 25.7 a 1.098 a
B ok ok NS ok * ok NS NS NS NS
4=, <5 2 4.0 a 142 b 6.5 a 21.7 ¢ 1.082 a
5=,<6 1 3 4.0 - 4.3 a 144 - 199 b 10.0 - 8.0 a 15.9 - 24.4 bc 1.057 - 1.088 a
6=, <7 1 6 5.0 - 6.7 a 301 - 292 ab 13.0 - 12.2 a 23.1 - 25.2 be 1.075 - 1.098 a
7=,<8 9 7.8 a 320 ab 12.7 a 25.5 be 1.100 a
P 8=,<9 2 11 6.5 - 6.9 a 276 - 350 ab 13.5 - 13.2 a 22.2 - 26.9 bc 1.072 - 1.093 a
9=,<10 1 3 8.0 - 7.0 a 530 - 409 ab 22.0 - 14.0 a 24.1 - 30.3 ab 1.064 - 1.099 a
10=, <11 1 4 6.0 - 9.3 a 270 - 451 ab 10.0 - 15.5 a 27.4 — 29.7 ab 1.073 - 1.099 a
11, <12 6 8.5 a 472 ab 15.2 a 31.2 ab 1.098 a
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2.5<,<3.0 1 1.0 - 36 - 3.0 - 17.8 - 1.084 -
3.0=, <3.5 4 4.5 b 193 b 8.0 b 24.8 a  1.093 a
3.5<,<4.0 21 5.5 b 262 b 10.8 b 25.1 a 1.094 a
BIfE 4.0=,<4.5 16 8.0 ab 363 ab  14.5 ab 25.5 a 1.100 a
AR 4.5=5,<5.0 24 8.2 ab 374 ab 15.8 ab 24.1 a  1.095 a
5.0=5,<5.5 10 7.8 ab 360 ab 15.2 ab 25.1 a 1.097 a
5.5=, <6.0 2 14.0 a 582 a 27.5 ab  21.1 a 1.103 a
HEME Kk Kk Kok NS NS
2.5<,<3.0 1 3.0 - 146 - 5.0 - 29.3 -  1.085 -
3.0=, <3.5 6 5.3 a 275 a 10.8 a 24.5 a 1.088 b
3.5<,<4.0 5 7.2 a 367 a 14.2 a 27.8 a  1.096 ab
FKEH 4.0=,<4.5 16 7.2 a 333 a 12.8 a 26.4 a 1.095 ab
4.5<,<5.0 14 8.8 a 446 a 15.0 a 29.5 a  1.100 a
5.0=, <5.5 5 7.6 a 372 a 13.4 a 27.1 a 1.103 a
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EAIX Gy & ALKy E DRI THEZES RS bz Gk
1,2,3,4), 22T, W O6mm, 7mm, 8mm
HENENERE U B & AR O PHfED 7%
iR L7265, WIhofEEHIcEW T EfzlX
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THEER s HEBBI RS -7 (T—9HEK),
7z, SR OBEDENC X BEFDT VT
A Urzo ZORER, FEERREDY T mm A D S
EBEEDY 4 mm K DRGSR DT T U ERED 1.6
~19%TH > 7Dk LT, A7 mm LA EA

DSl A 4 mm DL EORTIRAE T 2.1 ~ 2.4%
EHRBZE T (T—5 A8,

—J5, WHE AR 1 nl 272D O IE 7 /5 R BB
EEBIOREFEZOWTHRI LAZEZS, 64
X & 8 ARXIFNEAFFLE T, 4 KIXIZA7h -7z,
7z, TREFARKX, 8K, 6AXDIHIZKEL,
HEREEFFETH-7 (KT, £/, BHEOHR
BHSDIVAZII T S 72, HAERT O D2
Zidr U7mbR, S ARX TIIBED Pin <, HEEL
7mm M EOERAEOBIZOVWTH 4 KX, 6KX
ZHRTA I -7z (£ 8),

F£5 FEREEIETROENEEE - BRI - INEB JOWRENE L 0% (2010 4F)

T i A 5 D ek AR EBET 0% LR
VoRE sy MR OMEEE MEE ESE  BER AR% RRR O RM URE
- ] () M8/4) (/4% (%) (&) 8/ (g/4)  (E/ED) (g)

KR 7 mmA it 40 6.0 4.8 78. 7 28 6.0 247.8 10.9 23.9 1. 095
AEEE. 7 mmld I 73 9. 7.2 77.0 50 8.0 378.2 15.5 25. 1 1. 096
. 7 mm it 46 3.8 2.4 68. 3 11 5.5 239.6 10.0 24. 4 1.093

" 7 mmPL - 66 8.1 5.8 70.5 36 7.9 400. 8 14.2 28.3 1. 097
FE¥H *k Hokok * NS NS NS * NS
HEM% FARR Hokok Hokok NS k% o ok o NS
RHEAEH NS NS NS NS NS NS NS NS
) AEPEY, COmRESEAOIIC LY, NSt BHEFEIR L, * 1 5%, k1 1%, k0. 1% KECHESN O Z & amd
726 FERRHRIEEEROE N L AL - HERME - RS LOURSEE L OBIfR (2010 4F)
L HEXNSEO RN BEEET 0% LR
i R . - .
F@%@g{ i@f WEN MEEN RRME FRE O WER O RER BIOT RE RE
- (&) (/6 (/) (%) (&) /6 (g/8)  (E/ED) (g)

R4 4 mm A i 41 5.5 4.3 78.6 26 5.2 242. 6 10.0 24.8 1. 093
R 4mmld B 72 9.6 7.5 77.0 52 8.3 375. 8 15.8 24.6 1.097
wak mm A il 53 4.1 2.6 67.4 12 5.9 302.9 11.8 26.3 1.091

" 4 mmPl - 59 8.3 6.1 71.5 35 7.9 383.7 13.7 27.7 1.098
psl Hk Hok * NS NS NS ok NS
AEME JLER R *% *% NS kokk *% *% NS *%
ZHAEM NS NS NS NS NS NS NS NS
1) AEPEE, TOURES BN LD, NS AEFEA L, * 5%, %k 1%, sk 0. 1% KIETHESENG D Z & RT
KT FERREEEREOE LIRS KORIFENE (2010 4F)

o 56t % %

skpppe DDA AR R U 1 RE W&
[H] A i ¥
(nf)  CR/MB)  (K/nf)  (ke/BD  (ke/nd)  (g)

4 RIX 13.8 57 4.1 15.4 1.1 27.3 1. 098

6 AKX 14.4 85 5.9 22.0 1.6 24. 8 1. 095

8 AKX 15.8 119 7.5 24. 1 1.5 26. 1 1.096
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78  AEIRRHEIEIE OE N & RAEEESRE SRR s (2010 4F)
it B AR AN A= 4 KX 6 AX 8 AKX
¥
PEE pmm kmas G/ Gim) R/ R/a)  GR/ED Gh/o)
7mmll B 4 mmll B 19 1.4 17 1.2 5 0.3
- 7mmll E 4 mmAE 113 8.2 116 8.1 146 9.2
;ﬁ% 7 omAT 4 mmbl b 1 0.1 5 0.4 0 0.0
i 7 AT 4AmmAlE 129 9.3 174 12. 1 69 4.4
&k 262 19. 0 312 21. 8 220 13.9
7mmlh E 4mmPd E 11 0.8 2 0.1 0 0.0
7mmPh E 4 mmoR T 63 4.6 28 1.9 25 1.6
FEKE  7TmmARE 4mmPl B 0 0.0 2 0.1 2 0.1
7mmAEN  AmmAlE 257 18. 6 145 10. 1 60 3.8
&k 331 24.0 177 12.2 87 5.5
N. 2 28 EDD, BRRFERAMSNT 25 « & A5 E
CEVERAMEA RS EERBEL TN, FD
KR TE, —Ahv 2 FEDBRA OERE AT ERELTCOREEENBIE, RAKREH

BAZ DWW TR U, RERRER D ZE A% 7 mm DL _F2p
DYl 4 mm DA ETHNIE, MEER I L O E
B% <, FRFEEREDFTERTIREZ B0z FIH
52 ETHEEIRE S, MRMICRIGEZ2E LT
MRS 25 2 EZW] ST Uiz, HURA s B I &
AR THREFAKROMEIFONTHS (MEDS

2010 MR, 2012a) Z &5, MR EMIHIIEM
T&% "WEAAT OB - HAEEECRLEH
Ay

FRB O E EMEDEL: & DBIFRIZE L T,
CHUET ERET CTHAET CHRERBE IR
OMBAE <, FHREIRNE E/EERD S W Z &2
S TWh Gikb, 1973), £7-, "R “#H
W T, REERBIEC T A 720 OMEFEBUXAS AR
DEIBIORIDOMENRE L, R 1A%
D DOEBEE X IR RO KRS & OMBAE

WEDHEDDH B (AR S 1990), AWFFEIZENT,

RERBER 1 AR 720 MRS X OEBRBUE, RSRA
Fife & OBNZHBITRED SN - 7208, KSR
I L Ol & DN ITMEE R b /-2 &
mB, TEARAT bInFTIIWmEINAON
fii & MR DMERE S LR A A L TV B &2 BTz,
—75, BEEMECZSWTKE (2008) 1%, FHEHEE
MERRE S LT T 288 - HARIZENWT,  “H
W TIERERSBOETEIKRL, BEAEWEKE
FESRRER T L METE RS K OSBRI e U CHEfR T &
DIz L,  CHE TRENOANLEIIRDZ

TRERBRIC T 5 EFBANRETH D L DFE LE,
n M), 72, "1EA1HA OREHIZEITS
EHEI, AFRICEOTHRERE 7T mm, Jolmiliet
Z Amm TXy L5510, iitEEREE VS D28
NREBNMNZIE->THED, "B L3k i
N,

MEFEEL DS < BB L L, IEZ R eI HEMR
TEHHERAMREROILEICONWTIE, 2 M
W (2003) 1F, PR CHMET FBWT, K
KIBFEE R A SRR & Ui 28 EME R T
&, iR 3mm DL EDORERE T RETH B
ELTWB, BIFRD X > IZHTERS TR & F8H k% i
BIZR A LRI RS 72 50, BBk
LAERAEE LT 286 - BAEICENT,
A (1981) 1FFEEFEEA 6 ~ 7 mm DA [, K5 (1993)
FOPRRT O OCUHIE BN TS 6 mm DL |
JehiB A 4 mm A EAERITHEELTNB, £z,
FEAMS (1990) & “FHRT BT & BASEE
FDEXHN50cm, KX 8mm NHMWTH 50, E
X 30cm, K& 6mm Bl EHNIERERRE L UTHEA
EMEREWELTED, KR IEARAT Tk
NWTHINHOME L IFIE BT ARG TN
5o

7 ) REFIC BT D ULE ORI MEEE, B
CEERR), 1#HM47-0voRE, 1RETHD, "AA
(1973) &7 V) OMEED L « IZ DWW TIE, oD
FENEEBRMNENZ EEZRBLTEY, AWf%T
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SASRE DI B K Ol K K TR A B AT
BT, TUTVERISE N ST, ZTNHDRTI,
MEERD iR % W 2 E M RE I NS D, BirhoT v
7V ERIEHTEB X YD KRR MRS
HWBINLZ LA D, HEBIZ BIFRMIENET %
EEZBND, TI T, BAERIZATRERIR O HEE A
HLHEEL, HEBOILETSH GEEERIED) KL
Fe i E B Tlkd 2 & A, e LR s —RE
DIERDT-DIZEETH D EEZ BN,

fER B O IE R BT I OWTIE, HiERE R &R E
BOELLEERMBETHENIEIDELDN, RE
BeD A% FERRE UTRIAT 58 A HEZBN T,
BE AR I M40 4 ~5KEE L, 10a47-
v 250 ~ 300kg AL -FHIEH 5 (zlls, 1987),
F 7z, PR - AN (2003) X, BiG 15 FEDIBEO
BCRREBEENEZHH L BEE&ERE BN,
10a47-0 @ HIEI# % 400kg & U=34A, 9Bk
e UTREEMN1 ~2m T, Jeimdfees 3mm DL Eo
FERE 10720 3IARERTEHA#IES LT
Bo — N, REBETTERL, WIEMSIEE SRR
ELUTHR LA#E - RABIZENT, A (1981)
X6~ 8A&, BA-HWIE (1982) X 8 AREN, F
7 A S (1991) 1% 10a 7= HEEI & % 300 ~
400kg & L7256, 1 nf%4 720 OFS AR 6 ~ 8
AMHEIEE L TWA, KifgIzENWTS, 6~8K
IZENWTPHER S R TE 50D, 8 AKX TIEH#
FICEH T X 2ERRHEREES D I 0WEER & - 72,
INHDZ END, PEE X CBEDOE BRI O
LEMERDBIE S, B AT 1 m2 720 OR5E
REEBUE, 6 ARENEYTHHEEZ BN, InE
TOHE L IFIF % L7,

FREDIEKE « H A TIE, BIAERS A Z AR5 R
B L UCRIS %28, J6E BOZ HTAERS R D T fifikk
ELT, HHEHRET ZLERD L, KiFFRicBHTD,
FEILBERL DGR AN 4 mm LA EOFRERIZE « &
BEORIFTH-70T, VORI TIZEDE EHEE
FEeE LTHERATAE MRS EEX DN, 7,
A S (1990) &, "W TEECERDER
MEcxf5120E, RREBEERIE2 /3 TUVRL
BAEAS AT BIR L 0 2 5% LTIV R 3 & 40
~ 60cm DPHENE K BONZERELTNHWD, 2D
ZEND, FUiEN 4 mm KD FEE LD I
UoRFTBAEHKENTHEEEZONS, "EA7
AT IZDO0WTH, REBZHHBEUVRETZ LI

XV, FFICHBRLMERMEEZHRTEZSLEZON
BH, 7)) OERFEEEZEET L, YORLET
XD LSRN UIRE N T, WIEOREE & LT
RTE KL D0, UORTREIZ OO TIREA%
HERTHRE, ILIRHEET S,

F 72, KRUFSEITRG 2N 10 FAERTRORHIC B WO TOR
RTHY, X5l Ui B 5w #kbs
D7D DM IELAERMBDIEB L OHEIZONTH
Bt 2259 %,

BrE, BBzl TAETHA SN IEA
oA DR B AR D IR & KHEEIZHL D
MATED, "1EFA2AT HEEOR#MLW SN
DODOh%H, £7, WHEREDIREINRHEIZEMT
DEnd b, Tk, WHEMDOXKE ML DBE S
RIEXNTEY (R, 2012b), WRENIZHNWT
LR EDOMHEHERL TS (KRR, £/, H
AW RARL BT E Lz, Rz
RASAHEBR TNz T 28635 %, 5%,
R[EBTHHEZLHIE L 1EDRAT OREERER
MOBFEEIRET, IEAHAT ORARBHIZIGT
7o I LBk & bR A IRE I N B,

V. i E

20 EARAT TRV, R - FAEiZEb
LHEEREOEES SV EZHNE LT, #RBOHE
FAN N E & A5 6B K OAFBRERE « IR B L OIS
nnE & DRERR, IR BER D IE IR 2 aT U 7z
1. KERBEEC 1 A4 720 O ERE S OEEEBUE, &
TR E K OB A K WE EL4 <, FRIZIEEEN T
mm DA E, JedniBrEAt 4 mm DL EOKS KRR E I
Th-7
2. BOMMTIE, HiFEMREO TR L DS

FOEBBDS <, BERENESSEERILEL T

52 05, WRELLELTHIRTZHZ LWL

N AASSY
3. KRB OMIERHEE, N X OEEDRR

KRR 2 B RET 5 &, B bA MR 1 nd %7z

D6ARBRENEHYTHDEEZ BN

BB AWK PER D 7= T SEBOR % HEtE
T 5 FEMAFAMPHFFE MEEAHTRT =R 7Y
NEA7=AL DEE « FIREA D7) (2008 ~ 2009
) THMEL F L. HFFRIZEO CHIBN ZEN 5
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