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Effects of Crop Loads on Growth, Nutrient Content of Two-Year-Old

‘Miyagawa Wase  Satsuma Mandarin (Citrus unshiu Marc.) Trees

Takashi Nakamura, Sojiro Chikaizumi and Fusao Mizutani

Summary

Effects of crop loads on tree growth and the content of mineral nutrients and starch
in shoots and roots were investigated using two-year-old potted ‘Miyagawa wase’
satsuma mandarin (Citrus unshiu Marc.) trees grafted on trifoliate orange rootstocks.
The trees were assigned to seven different crop loads of 0, 1, 2, 3, 4, 5 and 6 fruit
per tree. Increasing crop loads gradually decreased total tree growth, in which
fine roots were most greatly affected. The growth of summer and fall flushes was
retarded with heavy crop loads. As the crop load increased, gradual declines in P and
K content were observed in the shoot. However, Ca and Mg content in the leaves
of summer and fall flushes increased with the increment of crop load, although K
content decreased gradually. Crop loads with more than four fruit per tree caused
a drastic decline in the root starch content, although none to two fruit per tree had
little influence on the content. The root starch content was positively correlated with
the number of leaves in the summer and fall flushes. Greater crop loads decreased
fruit size and increased both total soluble solids and titratable acid content in the fruit
juice.
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B HE L IEF TH— 2B EMTE LRy MEZD2BIXU3EED BN 1 I3BIT A
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Ry OROAEMKEZI00E 95 & 1 RIXIF0., 2H8E 3RKXITZENEN6TE3TH 720 /20 4.
5BIUV6RXTIZZENZFNGS, 8B LUB0TH -7z, WE L AMAE L FEHEOMENZRL, 1HRX
1393, 28 & 3RKITFENENOEATH o720 $72. 4. 5B L6 RIXTIIH, 618 L UB0TH -
72 (BB1%).

1R ARBOECYERED X OHEWEIC T

EREE EREY (9 (l)” wEY (9 (k) ”
0 506.9+36.5 (100) 250.8+27.0 (100)
1 454 .6+24 .7 (90) 235.9+17.0 (93)
2 338.9+48.0 (67) 171.6+14.9 (69)
3 317.8+23.6 (63) 161.1+20.2 (64)
4 266.5+45.9 (53) 136.2+22.7 (54)
5 295.3+42.6 (58) 153.9+22.3 (61)
6 248.9+22.5 (50) 125.6+ 6.9 (50)

2 0RIX 21008 L7z HE
VOEREICRERETINL D, EPWEICREIE L W
T RPOBMEITPIME + FEZE (n=3) 2T

WIS, ARELENEICOVTEBENCTHELER. SHEOAKEB L OEWEIZ, OFL
1 RXTRHEUAOHETIZIZFE UM, 2RE SEXTEELHELDOBLIV1IEX LD LENDLD
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0 304.2 202.7 1.50 148.6 102.3 1.45
1 238.2 216.4 1.10 121.7 115.2 1.06
2 188.3 150.6 1.25 93.0 78.6 1.18
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4 169.9 112.9 1.50 76.7 59.5 1.29
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#HARE 0%z HRKEE EE3 FRKTE IH%E HRKTE
0 318.0+33.6 182.3£33.9 2751.1%339.4 1607.4+303.2  8.7%0.7  9.2+1.6
1 235.3=17.5 113.0£31.0  2443.8+234.8  1074.8+303.7 10.4=0.4  9.4=05
2 184.0£10.0  55.5+12.5  2224.3%407.9  513.4+181.9 12.3¥2.9  9.0+1.3
3 2255+ 15 77.0+ 5.0 2120.1% 24.2  643.8% 25.9  9.4=0.1  8.4%0.2
4 188.3+41.6  44.0= 8.5  1767.4%342.4  472.2%= 95.7  9.5%0.4  10.7+0.2
5 200.0%67.0  64.0=21.0  1957.9+586.5  708.5=253.6  9.9%0.4  11.0+0.4
6 235.7%38.6  18.3+ 3.4  2024.3*137.1  149.1* 39.3  9.0%1.1  8.1+1.3
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ERBOE D THOT Y 7 v EREICRTTHEICOWTHAE L 72KR, AR L R TlEs 25
PHFIIEFT Y U ERMET L, KR TIR 3R L, dRTIE 4 R ETRIBIZET Lze —Hh.
MR TIZT v 7y a8k < SR ETIIMMOREN T LA LED SN Loz (541K) .
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ERICLET R

=8 5o
wE EREK N (%) P (%) K (%) Ca (%) Mg (%)
0 2.16+0.04 0.09+0.00 0.66+0.03 1.42+0.05 0.20%0.01
1 2.21%0.05 0.08+0.02 0.52+0.06 1.65+0.18  0.22+0.01
2 2.03%0.09 0.11+0.01 0.45+0.03 1.55+0.15  0.19%0.01
53 3 1.84+0.25 0.05+0.03 0.35+0.03 1.33+0.19  0.22+0.01
4 2.07+0.01 0.04+0.02 0.33+0.03 1.38+0.03  0.19%+0.02
5 2.00£0.06 0.03%0.00 0.26+0.01 1.43+£0.27  0.19+0.01
6 1.67+0.09 0.02+0.00 0.31+0.05 1.47+0.16  0.22%+0.03
0 3.34+0.20 0.21+0.02 1.25+0.20 0.83+0.12  0.17%0.04
1 3.83+0.08 0.20+0.01 1.52+0.13 1.29+0.24  0.21+0.01
2 3.78+0.18 0.23+0.05 1.04+0.19 1.44+0.38  0.20+0.05
Rk 3 3.56+0.26 0.20+0.04 0.87+0.28 1.91+0.45  0.25+0.05
4 3.53+0.17 0.21+0.01 0.99+0.07 1.80+0.36  0.21+0.02
5 3.39+0.02 0.23+0.03 0.77+0.01 2.50+0.02  0.22+0.00
6 3.48+0.63 0.20+0.01 0.77+0.19 2.38+0.32  0.29+0.04
0 3.18+0.04 0.20+0.03 1.07+0.13 1.79+0.20  0.14%+0.02
1 3.39+0.12 0.17+0.01 0.95+0.02 2.02+£0.07  0.15+0.01
2 3.55+0.10 0.20£0.04 0.93+0.13 2.08+£0.27  0.15+0.02
IEES 3 3.26+0.10 0.13+0.09 0.87+0.21 2.13+£0.04  0.18+0.02
4 3.31%0.12 0.19+0.02 0.68+0.08 2.42+0.13  0.16+0.01
5 3.24+0.02 0.07+0.01 0.91+0.01 2.43+0.25  0.16+0.01
6 3.07+0.19 0.17+0.01 0.66+0.06 2.85+0.20  0.18+0.01
S ORI + FUERE (n=3) &RT
5% BHRBOBOSDHT IO RIS 5 EEEE S &8I T B2
W AR N (%) P (%) K (%) Ca (%) Mg (%)
0 1.56+0.14 0.03£0.02 0.68+0.03 0.55+0.05 0.10%0.00
1 1.51%0.07 0.01£0.00 0.65+0.07 0.56+0.02  0.10%0.01
2 1.61+0.09 0.01%0.01 0.66+0.09 0.58+0.05  0.09+0.01
KR 3 1.47+0.11 0.03%0.02 0.57+0.02 0.61+0.04  0.11%0.01
4 1.52+0.10 0.06+0.02 0.67+0.03 0.73+0.06  0.13%0.00
5 1.79+0.19 0.10+0.01 0.61+0.01 0.74+0.15  0.10%0.00
6 1.53+0.07 0.05+0.02 0.70+0.04 0.74+0.02  0.12%0.02
0 2.08+0.14 0.10+0.02 0.65+0.02 0.61+£0.04  0.13+0.01
1 2.17+0.04 0.06+0.02 0.49+0.02 0.54+0.04  0.12+0.00
2 2.19+0.00 0.05+0.03 0.45+0.00 0.60+0.03  0.12+0.02
iR 3 2.21%0.06 0.04+0.04 0.56+0.07 0.79+0.05  0.14%0.01
4 2.28+0.10 0.03+0.01 0.59+0.03 1.02+£0.11  0.16+0.01
5 2.17+0.07 0.02+0.00 0.63+0.02 1.01£0.18  0.14+0.01
6 2.18+0.19 0.02+0.02 0.71+0.05 0.82+0.07  0.15+0.03
0 2.54+0.18 0.09+0.01 1.23+0.07 0.35£0.02  0.17+0.02
1 2.85+0.04 0.13+0.00 1.27+0.05 0.32+0.06  0.14+0.03
2 2.84%+0.01 0.03+0.01 1.21+0.02 0.33+0.02  0.12%0.01
AR 3 2.80+0.22 0.06+0.02 1.14+0.21 0.32+0.03  0.14%0.01
4 2.76+0.12 0.07+0.01 1.18+0.05 0.39+£0.04  0.16%0.02
5 3.11+0.08 0.05+0.01 1.27+0.01 0.52+0.08  0.15+0.02
6 2.57+0.13 0.05+0.01 1.08+0.13 0.38+0.05  0.17+0.05
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72 (563, 1R FHEIZ1IRIXTIT6.8g. 2HRIXTI69.3g TH o722 6 RKXIZBWTIZIO0N.7
g EERBNLWIKIZE/NS L R AMEN ZR LA, 5 RIXTIE136.5g& BIFIIZE 22> 720 R
t (a*fl) BERMSEULOXTEL otz (BE6%),

BB O BB OMBO Y E & REOTHEEEIEY EES L OCliERERE L OBKRICOVT
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H6ER ARBOECDPREDWMEI T HE

 Burbo  LRTET | RAL e P ot e Brix | MG R

HRB pmgem (o) @ (%) (cn) (e MEEEC Gl (%) (%)
1 176.8+12.7 176.8+12.7 72.3+4.6 7.1+0.3 6.6x0.5 109+3.1 17.7x 4.4 9.9+0.6 0.83%0.2
2 338.6+367 160.3+184 71.8+1.9 7.2+04 6.7%03 106%1.0 16.6104 10408 0.85+0.0
3 392.3+20.4 130.8% 6.8 69.8+0.4 6.5+0.2 6.0x0.2 109%+3.0 28.4+ 1.3 11.6x1.7 0.91%+0.3
4 444 .4+35.9 111.1+= 9.0 80.0*x1.6 6.1+x0.2 5.5+%0.2 110*2.6 25.6= 0.9 11.3x0.6 1.00%=0.1
5 682.3+37.8 136.5* 7.6 81.6+0.7 6.6x0.1 6.0+x0.1 111%x1.0 228« 1.4 11.5%x0.2 0.93%0.1
6 6101+893 101.7+14.9 77.0£21 59+03 52+03 113+1.8 2.7+ 1.4 12.6=0.8 1.25+0.1
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DFEAEEEKIRBIUOHIROT Y 7 v &w L OMIZITEWIEOMHEAD RS i, FREHEID VI
EEMEDORENL L ), RPOT Uy Ty EEbEL hobDEEZ N, TOHIZOWT,
BABY v am 3T, MESY I RN ITBWT, FREHEIVNE VI EIREIC B
JFARP DT> Ty ERmIMBOGEICHRTELIES R ERRTEY, KEROFBRE—FHLT
Who LD X912, WEEOBEREIZIERAKIIOEREDL D, L) bR T > 7 &'
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REMBEIZOWTADL L, 14720 OFRENE 223 EFHRERITHA Lz, — KIS
a3y OREFRITI20gHIE TH 05, REBROERE 3 ~ 4 RKX TIE110~130gD#iE % K
EXTHY, 1 BIU2EXTIEIARETE, 6 X TIINETELLDEEZ LN, B, BEK
TIX136g L BIMNIZ R E o 72D, ZOHBEIAYTH 5, 72, HRED D v &R/
SEERIZ % 2EA 2R LTze RITHOTEEEIEY &2 & ik 1 R TR, 6 RKT
L R BEN E R L2A, SHIERESKRE VI E T EEEEY & & & R SRS AR I N0
EEZOND, REORAEZRT a* HITERBESHETIHEVRRE L 2D, #EHrTIEd L7 RED
TRADHE U720 LD X2 FINRE © 24FEBIIBI) 2582, RERE L EFHKEDONT
YAMNLRDEFRDL)IT] ~ 3R, REORZSRMELOALE, 2~3RPBEIETHL &
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