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HRo e 07f= 6.12 011 16.2 8.50 2.87 080 813
e 0.98 012 13.0 7.79 283 0.81 9.13
1.3f%& 6.00 0.20 149 7.29 270 0.96 787
kel 07t = 6.01 014 208 932 266 099 856
TR 6.14 011 183 8.30 2.7 1.03 9.29
13455 5.66 0.15 200 890 2.82 1.06 927
i B B 1A FI e 6.03 0.14 147 7.86 2.80 0.89 838
Fhae= i 593 013 201 8.84 270 1.03 9.04
{003 = 07f5& 6.07 012 185 891 277 0.95 834
JERi -y 6.06 0.11 107 8.05 277 092 921
135 583 018 181 8.10 276 101 857
Lin Cox i ite A Rk ns. ns - ns. ns. n.s. ns.
HERE = ns. ns. - ns. ns. ns. I.s.
ZHAEH 1s. ns. — n.s. ns. ns. ns.
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(dSm*)  (cmol kgh) Ca0 MgO K.0 (mg kg)

FR AT e 0745 & 5.90 0.11 109 5.39 1.99 0.70 703
A 553 0.14 94 4.47 184 056 843
L3f5E 591 0.15 107 561 208 0.72 1157
EkaxE Hifl 0.7H= 6.02 0.15 109 6.23 2.16 0.78 913
TR 591 015 107 570 201 0.86 8.98
_____________ L3 E 5.90 0.11 134 673 21 0.95 923
it I B 14 e S ] 57 0.13 103 5.16a" 1.97 0.66a 0.34
Fha B e B 594 013 1Ly 6.22b 2.09 0.87b 9.11
MR E 0716& 5.96 0.13 109 581 208 0.74 8538
TR 571 0.15 10.1 508 193 071 871
13158 5.90 0.13 12.1 6.17 2.10 083 10.40
AT JiiREESHA ns. ns. - % ns * ns.
iR E ns. ns. - ns. ns. ns. ns.
ZEHEH ns. ns. - ns. ns ns. ns.
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E= i 07E=E 46.0 6.8 38 158 188 48 320 88
TEHER 308 110 45 155 188 2.3 485 200
13f5= 30.0 37 20 17.0 157 0.0 490 T2
PeaeEmit 07E= 85.3 0.0 ‘ 6.0 19.0 145 11.0 488 274
Piki 4 101.0 0.0 12:3 23.3 220 103 940 285
1368 920 83 12.7 160 237 183 807 63
Jit AR A ER I g 36.1a" 7.5b 35a 160 179 25a 42.6a 124
Tk Al 92.8b 2.3a 10.1b 19.7 19.7 127b 739b 22.0
it =y 075 & 65.6 34 49 134 16.6 79 404 18.1
Eis 659 55 84 194 204 6.3 713 24.3
) 1.34EE 610 6.0 7.3 16.5 197 92 64.8 6.8
SEATIT Y B * % * * % ns. ns. % % % ILS.
e ns ns. ns ns. ns. ns. ns. n.s.
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T PR A T = 7/3 3/1 9/3 9/26 10721 1271 7/3 8/2 9/1 10/1 11/1 12/6
E=2 il 0.7 = 292 299 3.16 293 272 303 274 » 267 2.86 294 299 3.00
REE 292 313 3.19 288 262 313 2.75 291 3.03 3.08 3.05 3.19
1.3E&E 277 328 3.25 291 278 3.25 3.00 290 307 2.96 2.96 3.04
eeslEt  07R=E 275 312 318 3.06 3.08 3.39 294 293 3.09 313 321 3.14
EE T 2.80 325 3.33 316 3.07 3.38 313 292 3.20 3.35 343 3.24
13EE 291 3.26 343 3.37 322 352 313 292 321 3.14 3.18 3.38
MEAEER  EEk 281 3042 319a =29la 270a 313a 282 282 293 300a 300a 308
kR KAl 281 321b  330b 318b 31Zb 342b 3.06 285 316b 321b 328b 324
Jiiti b= 075 & 274 295 317a 300a 290 321 2.84 270 297 303a 310 3.07
ki 2.86 319b  326ab 302a 285 3.26 294 291 311 322b 324 321
1.3 = 2.84 327c 334b 314b 300 3.39 3.07 291 314 306a 307 3251
FETHT Y HEAEREE ns. * * ok ok k k% ns. ns. * * % * ns.
At E n.s. * % * % ns. ns. IS ns. ns. ns. ns.
ZEHEAEH 1n.s. ns. ns. _ ns. ns. ns. n.s. n.s. ns. n.s ns. ILS.
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L N7 20054
i W= ] FaAnE 2/23 7/1 8/3 9/1 10/3 1L 12/1
FEh G 075 & 279 2.66 266 291 2.99 2.65 3.02
Pk g 2.89 278 2.68 293 2.98 262 2.94
L35 & 271 291 292 309 3.26 277 3.37
Feesmil 075 293 297 277 3.03 3.09 273 3.28
BiEE 3.04 283 277 311 323 274 321
13668 302 279 277 302 318 279 327
e FE R EH EFk D HE 280a 277 27 297 306a 267 3.08a
FraEE R 299  2.80 277 3.05 317b 275 3.25b
ks 075 & 2.86 272 272 297 304a 269 3.15ab
R 296 281 202 302 31lab 268 307a
138 287 285 285 306 322 278  33lb
SEOR Y AR * IS ns. ns. * ns. %
AR = IS ns. n.s ns * n.s. *
2 H1ER n.s. ns. ns. ns. ns. ns. ns.
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ERERREIE, RSIORT L), BERHEB LU
BIEEDZEFEDO LN, B9 AT /21310A 24
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EEEX LD SEL, 2004F0100 £hT, HEEDT

x6 LERMTES OBEFEDEVHESR (SPADE) CRIFTE

WEBAE 20034 20044F
it AT R it i 7/3 9/3 9/26 10/21 12/1 8/2 9/1 10/1 11/1 12/6
=2 AN 075 & 676 80.7 816 770 777 705 759 76.8 758 71.3
E¥E 714 82.8 832 iriil 72 744 79.1 778 78 749
13f&# 717 84.0 2.7 78.0 79.7 76.0 779 772 787 754
PREEmE 07%E 695 82.7 824 Trh 79.8 748 76.8 81.3 787 730
b ey 701 83.1 831 793 79.6 744 785 &5.1 799 738
L3 736 844 858 805 837 742 791 839 800 770
MEIERSRE  ER 70.1 824 825 713 781a" 734 776 77.3b 77.3a 737
fke8 e 70.8 83.3 836 79.0 80.8b 745 780 83.4a 795b 744
it uh=x 07E& 68.5 81.7a 820a 77.3 787a 727 764 79.0 77.3a 721a
R 70.7 83.0ab  83lab 782 784a 744 78.8 816 789b 74.3ab
1.35&E 726 84.2b 84.2b 79.2 81.7b 75.1 785 80.5 79.3b 76.2b
AT Y HEHEREE ns. ns. ns. ns. % % ns. ns. * & % ns.
AR ns. * * ns. * % n.s. ns. ns. * ¥
ZHER ns. ns. I.s. ns. ILS. 1n.s. ns. ns. ns. ns.
Y MEIEEEE AR E S ERE L7 2 TREOSEOITIC L AR R R0 EEERT
DRk BLURGEHIZIED %KET, * %X 1 YKETEEEZSY, ns. BBEEZEOLVWILERT
FRODMFEE MIEAEOEVWHIEER (SPADE) ICRIZTEHE
AP Y7 20054
it S P il 2/23 7/1 83 9/1 10/3 11/1 12/1
i 0715 = 69.6 677 719 76.7 80.4 799 77.0
FiEE 744 701 745 79.2 80.5 80.1 776
1.3 = 76.8 70.0 773 79.3 813 825 80.4
ERHEE  07fEE 75.1 68.8 776 800 822 80.3 79.7
FRiEE 785 70.7 776 833 83.8 826 80.7
1.3 = 778 704 779 832 830 81.1 81.4
il ot 2] FE o 73.3a 69.2 74.3a 784a 20.7a 80.7 78.1a
PEE e 77.0b 700 777D 80.2b 83.0b 81.3 80.5b
hiitiin o 0715 & 72.3a 68.3 Td4a 784a 813 80.1 78.3a
T 76.4b 704 761ab  8l3b 321 814 79.2ab
1.3(E& 77.3b 702 77.6b 81.2b 82.2 818 80.9b
SRR Y HEAERR # ns. ok % % % ns. * %
ik o * n.s. * *® % ns. ns. *
AAHAER ns. ns. ns. ns. ns. n.s. ns.
VEBIAL
85 90
i y=11.016x+43.217 3 ¥=9.7341x+561.664 . A
o r=0.6126%**% . f@\ 85 r=0.5892%7, . - * ¢
P p 80 | 5 kS
A 75 A e e
1% ) 7t
© 70 : =0 . - :
250 3.00 350 250 3.00 350
WEREFRE (%) BThEFRE (%)
M1 LERW7S O2ATEOEFERRE LEE X2 ‘LEERM7S O9FTE~10A LAOEGEREE

(SPAD f&) & MR
AR © 200542 A 238

EFEE (SPADfE) & DOEfE.
FANFN - 2003429926 H, 20044F1081H. 2005410431



22 JE BB ALAS & TR R A SN & > v — R

HLhBIIEBHL B ENETR L, &8, 2005FDH
DHEEFRETH LD, 2 A THORFEETD wEERH
OMEXMIZAEEEN AL,

o (SPADE) 13, E6IRT LA, Erhxss
FErRBRICEVDHEIEERELD K, &I
20044 8 X UF20054E D10H £ 20054 2 A DEHN K &

F8l%

i { i HEAPER B A HN08, BEERE
FRERIC—EDXBEIRD L e h o7,

2. MIEAEOEVWEES, PNEsLU BB
iEEERICRITTOE® i, BETICFET LD
12, EER X UEAR BV THEIEES S L UEEED

B
oAl

Moz, T, BM1BLUR2IZRTIHIZ, 2ATH MR L L XN (, BENREDLN kol
BLUOATH~I0A LA0ES FERERRE L OH WA EORGWAE, WMEEREE BHE 29
WIEOMHBED A LN, —TF, HIEENEL kb3 LHE FoiinEafetbB I URSBREFICRIITRELE
x®7 'LERMTE ORIESEOEVEFEFTREICRITEE
AL P FE 2002108 (ALEBRiGEE) 20054108 (MLER3ETE) HENE
il ali=-i i e EefE wEm B Ei e i A HEE
{cm) (m?) (cm) (m") (cm) (m?)
FARDH 07 = 228 158 273 2.84 45 1.26
ki 5y 220 154 26.1 230 41 0.76
135 = 212 1.69 253 199 4.1 0.30
EEHD Q7= 218 146 258 182 40 0.36
EEE 231 161 271 2.60 4.0 0.98
L3t 233 160 271 257 38 . 097
i AT R 1A EATE 22.1 1.60 263 241 43 0.82
fkaesEnE 227 1.56 26.6 2.31 39 0.75
AR E 07%EE 22.3 152 266 233 43 0.81
ki 225 158 266 245 4.1 0.87
13 = 223 164 26.2 228 40 0.64
FHEHAT iy Wi ns. ns. ns. ns. 1n.s. n.s.
i 2 ns. ns. ns. ns. 1.8, ns.
AHAEH ns. ns. ns. ns. n.s. 1n.s.

A 3 X oRER 1 10cm FBIE L7
Bz sz hllE L

O FERERRHE L EIEE A ER E L7 2 REEOSEAITIZ L AR EROFER Y RT

DR EE%AGET, k kL1 %KETHEZSD, ns FAFEOLEVWIEERT
R8 'LERWMTES OBIEAEDEVGNE, REBRME BERZCRIEZTEES
WMEAE I (kg/ 1) AR M SHEBEHIE (%) ¥

i A I A s 20034F 20044F 20054F 2003~20054 20034 20044 20054

EolE Q7R 296 20.2 276 0.26 68.4 732 469

Eds 325 193 344 0.27 .66.8 718 60.7

1.3f5& 314 278 294 0.07 701 759 514

ke m Al 07t &= 245 20.0 276 0.27 485 65.2 674

ki 325 31.3 34.0 0.06 61.5 796 754

o L3fs 321 31.2 332 004 48,2 684 700
AL A Ffn i 31.1 21,92 305 0.21 68.3 734 53.2a
Aty =1t 295 27.2b 31.5 0.13 h3.2 71.3 71.0b

Tt AR 07E=E 270 201a 276a 0.26b 585 69.2 57.1

‘ tEER 325 25.3ab 34.2b 0.17ab 64.2 5% 68.1

______ 13 318 295b 31.3ab 0052 591 722 607

SPRLTAT © Jit A R HA ns. * n.s. ns. ns. ns e

Al ns. * £ % ns. ns. ns.

ZHAIEH ns. ns. 1.s. 1n.s. ns. ns n.s.

| 200548 15 — 20044 INE& | | 20044 X E — 20034 11L& |
Y IEEAERME = 20054 E + 20044E TE 20044E 02 + 20034E &

2 #F)
P MS MR EIE, arcsin FHE L B0V THEHLIE # 1T o 7

Dk 5 %KEET,

M : BEM#ES7em ~6.3cm, S [H51lem ~5.7cm
R SRR EEE L 2 TR EOS SIS L AESEEROFERE R T

# 5 1E 1 WKETHEED ), ns BEBEOL NI LEFRT



FICED BRAEY Y Vo  ERERM TS OBBEE, NEBLUREGEIIRITEERESY L ERE0E 23

R 'LERWMTS OREHEDENIEEICRIETE

WLFR N2 2 EBOBELHEe Y BEBR
Tl A e A MR 20034F 20044 20054 I AP HE (%) o
ER iy 07iEE 20 20 L9 20 198
et 20 29 19 21 56.0
L3 E 19 19 20 19 556
Fhar g e 07HE 1.0 1.8 17 15 346
B 14 17 17 16 446
L3R 12 16 16 15 35.1
i R P R LT 20 20 19 20 536
Fh4 R HEIE 12 17 17 15 384
i R 07TEE 15 19 18 1.7 422
R 17 19 18 1.8 50.3
13t 15 18 18 17 453
Db © T B R R = - - = =
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Effects of the Amount and Timing of Fertilizer Application on Tree
Growth, Yield and Fruit Quality in an Extremely Early Maturing Cultivar
of Satsuma Mandarin, ‘Hiroshimakaken 7gou’

Katsuhiko NakamoTo, Naohisa MIYAWAKI
and Mihoko HASEGAWA

Summary

The effects of the amount and timing of fertilizer application were investigated from 2003 to 2005 using young
trees of an extremely early maturing cultivar of Satsuma mandarin (Citrus unshin Marc.), ‘Hiroshimakaken 7gou’.
This variety was grown using reflective sheet mulch from 70 days after full bloom to harvest, and we measured the
nitrate level in the soil, leaf nitrogen concentration in spring shoots, canopy volume, vield and fruit quality.

The concentration of nitrate ions in the soil remained low vear round in plots receiving split applications of
fertilizer, in spring and autumn, in comparison to that in plots receiving a single large quantity of fertilizer in autumn.
In addition, leaf nitrogen concentration from a split application at the end of February and at harvest (harvest being
the end of September or the beginning of October) was lower than with a single autumn application, and both fruit
sugar content and the ratio of good fruit with high coloration increased. The rind was redder and the percentage of
pulp also tended to increase.

On the other hand, when the quantity of fertilizer applied was increased, the leaf nitrogen concentration at
harvest rose, and a tendency was noted for less alternate bearing. In addition, the vield was greater in plots that had
fertilizer application of normal quantity or of 130 % of normal guantity than in plots receiving 70 % of normal
quantity. In plots where fertilizer application was 130 % of normal, both sugar and acidity tended to be slightly higher
than where fertilizer use was 70% of normal

From the results obtained, the best way to hasten the development of color in ‘Hiroshimakaken 7gou’, and so to
market fruit with a high sugar content early in September when the price is high, is to follow the standard fertilizer

recommendation for Hiroshima Prefecture, and apply the standard quantity in both spring and autumn.

Key words : canopy volume, extremely early maturing, fertilizer application, fruit quality, leaf nitrogen

concentration, new cultivar, satsuma mandarin, yield



