23

% 3 /~Wﬁﬁm%¢%@i@%#%%

BY9 B AT AT

z= -
H AR

/INHES

I &

T

wm$®é@m@sﬁy¢§§®%ﬁ6%5‘wvm
BOKBEELZE LT, 7 VEEOSE L u
ﬂ,ﬁMiﬁvﬂﬂ@%mﬁnbUcﬁﬂﬂ@@C%M
BEE SN, KB THEREONECH R & 75 -
foo ROBEHFISCHNT, BAAEELI —n ¥

SN e B SEEEAIEALOEAL, MG

HICHE U, ZORRBARTZHROE T BRSED
IR T, EELTEMI 4 v OBREERICLS ¥
3/ — O —REHEHRICER I N

BlL, 974D S EMLASIEE D, 1981 DFEEH
BEi212ka, 1980EEEEOREAEEREIT, 11BUCE LT,
BE [V v7 4—v] EWSEREE DT THGEHDR
BTH B,

UL BICBEISER LD 7 19774 DIkE, S84 E R
UIFBic A BEERENRAEL, FLIAEZET
+, S EHaEHEEERL, TONECERLT
WBECATHD, COEHEBERTBEEIELFS
CEIELTVNAD, COBRRMREE, EEUCREE
TAMED DI, BARSEEHLE L, KB, B
Vi —, RREEXEOGBENE, Fuo¥s FF—
LERRLT, #E BR BEOSHESS, BREH
ERET BT & E Ui

AT, Fo—Hs UTEER, BIchERXFOE
Mo, BEESRE S OBEEEIC DVTHRE LicERER
&9 D,

BT, —BIC [30Rd 2 B cRIEORED
ZV] EEONTEY, 4EOFEDOERENS, TN
b EWEREE O HESEORAE MY, REREK
BT AEREFOMICTEZEICH B,

B IEEE S OB SN  OYEENEEED
Bl i3 ERic &  AREBE A U, PEkD 1
EBEEIT, b 1 EBEICRITHLEE P 7cDTH

R
RS BRI ¥ 5 —

- BHEBE -

RAHE™ -

L S
EREFRAL

e & -

B, EiERCREOEESS 2AEDHAIE, £

NoOAEBEBEEEZRICANT, FECEITT 551,
bEEBRITOSELERATCENEE LNEEL
720

BEERICED 22 EBBITOMALR, BORS,
AR D L ORBIEKICE T 2 HEO I (3),
HoE o ANFKTEESDS, H v v EORHER O X0
kRS (5) , BEKRGE, F YO
CoNTORESEIC (7) , NBRE, BERFvO=2
ZPERO AT VREOFRARRRETC (8, 9, 10,
=M - BRI, BN A OO FHME & ERLX
S (16) , BEER, 35 vEmobic @0, /A
BF « REFMEKE, g 4 v OB ORI (24)
EIE S, EEaREs <& — Vignic (81) , Fx
HE L OMFESHEI TS, TEERSEICENT
b, MERR, TEy vy v sEoERI (11, 12)
hEE DR EFEERBREORTIC (13, 17) , P
S RHEROHEINONKERITIC (18, 19, HAKS
IR R OB RS L B O R LERRIC B VT B RO EER
e (29) , Hx&5FE LS ERTOBRAKE
T EF L,

AEETE, £ 0TS HECR BHEENL,
ﬁ%ﬁ%&tﬁﬁﬁéiﬁﬁﬁémmﬁétbm,§£
BIFOT 70— FERLISDTH B HITERTH
e HBISHIC XD, WL DOhOMENE LN DO TH
&9 5,

k. AFEL, HEMSHEEREE
KREICHAT, FO—WERE Ui,

BN ERER 200

I RAEHE

19794F 8 A28 Hic T A Z T, HEFENA2~4H
CEA BT EEA DL E T ARMAEEER L,
FERIDE  BREERNE T 5 EERLE 08) T
B, LENEREE, TEOyEEYE, BESH E
RS R CEREHC DV THEEE T -



24

F1R TEEEEO - NEE

R BHFRRENERE $£15 (1982

BOK | Ly SRE L 3RE
BEARHT& 1T ONE O\ 51 BT Ok

” ” 2 ” 57 7

»  BR 3 &H F— 53 HEEAMDB

” ” 4 7 54 ”

” ” 5 (Ui 25 55 iR Ak

" ” 4 ” 56 4

” ” 7 HNBEHK 57 WA &

MR |9 R BA 59 T HE

” ” 10 ” 40 ”

» o TR 13RS —A 6 ER J—

” ” 14 ” 64 ”

u g 7 FOBA 7 BB EX

pw 18 " 68 v

7 k&H “ R 2%

” ” 62 7

” ” 65 BE: #E>

‘ D

” ” b6 7

1 BEOBEEYYTY YTk

AR, 1978FERERO FREREER, S, #

1ROIS KEREELDRE L CHY, SHREhEh
FUBEEAOHZRY, SHEEDOREE SIS

L3y Ty I U,

BRI 2 B LBRAE L ED 0, BRENCIER

EDs 9 W17, OREHS 7 RI3EHIERE L,

TERER, B 1m, B1mOWERE, BRSO
PERUIBEOYEMSEOEE ST -, BFi2EA
%Kﬁmzﬂﬁ%bkoXﬁiﬁﬁﬁ<@ﬁ5iﬁé@

BERTOESTICH Ui,

2 SRE-PREDES

VEEEHOZRE - SREORSE, RREED RN
REREP SHFLTRA LI b DT, B TORAER
WERLTOESDTRLN, Th THBERAEET- 1
EeficonT, BERBEREOBBFEELITO, K
RO XD BREEI L ->TERE « PREZXS Uiz,
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PH(H;0) , T—N, T—C, CEC, Ex—CaO,
Ex—Mg0, Ex—K,0, &3#EP,0s, EC,

NO;3;—N, Ex—Mn, E£&7%HMn, Fe, Cun4
e EfE

T oshic PH(KCYD, C/NH, BEEMTE, AK
faFiEE, Ca//Mghh, Mg/ /Ki @E#fESRDICHs
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fobic, HEEFREINEBEER, BREHRL 12T
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D BF DR OBH ,
63 O O 2.9
44 O O 2.9
3 O O 47
4 O e 4.7
59 O O 5.9
40 O O 5.9
67 o) O 8.7
48 @) O 8.7
5 O O 9.1
6 ol O 9.1
57 O O 9.3
13 @) O 13.4
14 O O 13.4
53 O O 14.7
54 O O 14.7
17 O O 14.9
18 O O 14.9
7 O O 18.2
1 O O 21.2
2 @) O 21.2
9 O @) 28.2
10 O O 28.2
55 O ®) 31.4
56 O O 31.6
51 O O 34.2
52 O O 34.2
45 O O 62.5
66 O O 62.5
41 O @) 66.6
62 O O 6.6
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B P,0s 120 002NpREeHiHE:, CECR &I I/ m
Schollenberger %%, NH,*OEEBZFNVLTVFEF
# (Roveals) , Ca0«MgO -« K0 oEfkERI
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¥i3k H1ELEOEEEDES, BEREZE S JUHEBETR
B g o | THE BEE 1 2 5 4 5 ¢ 7 8 9 M U R OB U BT B W 9 2 2 o
1 PH(H0) | 4.5 0.78
2 T—N 0.32 % 0.24 25 0=0
3 T—C 5.68 % 2.48 14 43 n=29
4 CEC 18.7 me 6.66 31 45 90 P(0.08)=0.37
5 B#HCaO | 18.95 me 11.89 74 46 65 73 P(0.01)=0.47
6 B#EEMgO| 4.10 me 4.00 4 3771 73 72
7 B##EK.0 0.82 me 0.49 29 25 56 61 44 24
8 HXEEP:0, | 211.4 mg/100¢ 138.71 57 35 47 56 58 37 &9
9 EC 0.14 mU/en 0.09 11 43 76 76 54 & 3 33
10 NOs;—N 2.39 mg/100¢ 317 | —09 31 &1 & 27 36 28 22 9
11 E#EMn 5.3 ppm 4.08 | =60 —24 —06 —17 —48 —21 —20 —34 —11 08
12 BE#Mn | 168.2  ppm 120,09 | =23 —16 00 07 —09 —10 09 —30 —13 —07 26
13 Fe 83.6 ppm 64.83 | —09 —12 —18 —23 —37 —26 04 14 —30 —19 01 —08
14 Cu 21.9 ppm 22.51 34 44 -10 03 16 —12 06 49 —12 —18 —31 —15 14
15 BHMARE | 110.8  ¢/100m 1270 | —01 —17 —27 =27 =22 —16 —13 ~21 —28 —23 34 12 —01 —oz§
16 HEHLE 2.64 0.05 | —14 03 39 38 10 21 24 25 38 33 —21 14 —11 oz —27
17 R 21 % 5.17 01 =17 =31 —31 —23 —18 —16 —24 —33 —246 28 09 01 —az§ 99 —41
18 UiEER 5.4 % 3.87 17 16 —24 =22 —03 =32 11 02 —13 —10 04 —08 —17 zo 39 —57 46
19 Sk 2.6 % 7.75 | —09 03 33 32 16 28 06 15 28 23 —27 —02 08 —o9§ —~86 54 —90 —80
20 FLhask 58.0 % 518 | —00 17 32 31 23 18 17 24 33 27 —38 —09 —00 oz —99  41-1.00 —45 &9
21 ALK 300 % 770 | =01 03 32 33 2t 28 07 18 24 18 —31 02 08 —o7§ —85 53 —89 —78 98 &9
22 PF1.5Kk% | 287 % 3.73 02 13 =25 —27 ~14 =36 11 —06 —09 —02 12 —14 —09 15 37 =58 43 93 —76 —43 —79
25 P F3.8ks 6.8 % 3.14 | =01 09 =16 —09 —=10 =29 12 —13 —32 —26 24 22 —03 zz 48 —60 54 73 ~73 —54 —48 &7
24 FHhRS 1.9 % 2.84 04 07 —15 =25 =07 =15 02 07 25 26 —11 —43 —09 —07§ —04 =11 —=03 42 —19 03 —29 57 —22
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AR H2BLHOKHEOTY, EERES I CHETT

F o | THR BEEEL 1 2 5 4 5 6 7 8 9 W M o2 B U B 6T 8o A ;o 24
1 PHH:0) 5.51 0.78

2 T—N - 0.12 % 0.05 | —26 p=0

5 T—C 2.18 % 1.12 | —15 86 n=28

4 CEC 11.4 me 301 | ~18 41 35 P(0.05)=0.37

5 E#ECa0 4,58 me 2.49 82 —11 00 14 P(0.01)=0.48

6 BEHEMgO | 1.28 -me 072 | 70-10 04 2 75

7 BE##EK.0 | 0.50 me 0.32 | ~04 45 49 12 05 10

8 HHMEP:0s | 20.0 m/1009 448 | &1 15 21 13 56 73 13

9 EC | o mG/en 0.06 | =39 57 48 07 —25 —24 53 —(2

10 NO;—N 1.28 m/100¢ 1.36 | —33 54 58 16 —03 —07 42 04 78

11 B#4EMn 5.3 ppm 5.65 | —43 17 =01 —11 ~40 -3¢ 15 =21 11 01

12 BBa#Mn| 2233  ppm 25718 | —19 16 —02 —14 —21 —28 29 —19 05 —03 &0

13 Fe 79.6 ppm 32,35 | =21 18 16 16 —21 01 04 22 34 12 19 13

14 Cu 6.5 ppm 12.03 49 22 3 18 46 465 23 90 10 02 —14 —12 25

15 BHMARE | 1218 ¢/100w  16.12 32 —43 =39 32 22 26 —15 09 —32 —18 —08 —23 —33 —04i

16 HLE 2.66 0.05 | —34 58 644 46 —20—~01 26 07 48 37 —02 —14 36 05 —59

17 EER 459 % 6.56 33 —47 —44 ~34 22 23 —18 07 —36 —21 —07 —20 —34 —05 1.00 —é6

18 WehEER 264 % 5.94 19 -39 —50 —15 19 09 —00 —22 =35 —22 15 33 —21 ~21 36 —64 41

19 KM% 278 % 10.50 | =31 51 56 29 —24 —20 11 08 42 26 —05 —06 33 13—& 77 —86 —82

20 FLps 542 % 6.5 | —33 47 a4 34 —22 =24 17 =07 3 21 07 20 34 05?—1.00 66~1.00—41 84

21 ML 25.7 % 9.83 | —29 54 56 32 -21-18 10 12 39 24 —02 —04 35 12 =79 75 —82 -85 99 8§

22 PF1.5k& | 292 % 6.14 12 =38 —46 =16 10 03 02 —29 —28 —17 13 32 —23 ——27§ 21 =55 27 97 =71 =26 =77

25 PF3.8k#%| 18.2 % 6.27 11 —24 =38 11 18 10 01 —26 =35 —26 16 31 —11 ——18§ 22 —49 27 94 —70 =27 =71 90
24 BRhKS 1.0 % 2.82 03 =29 —17 =58 —18 —17 02 —06 17 19 =07 01 —27 -18%-—05 -11-02 01 01 02-10 18 —27
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2BIEE b, TEOYEN - (LS N
KHRELTIOC EERLTH S,

MR 7P LoEE AR - TABE, FHE DL
2T, PH EREARKCOEL; T-N & T
—C; B aR &L Bt L S FHRY) vy
v EHMEEY vy & Cu; EC & NO;—N B
Yee v Ay EBETE v A VBTN B,

HEOYEMICONTR, HEICEETEZ SR
, BHIARELBHEERED, SHER, ABXR 8
ABBENENEOHEENS N, HEEICE LT
i3, SHEREOHILERE EOMEENSA LN,

BRI, SAEE « FLRE « IR BOEERH
b, VAR, TAEE-HILBEE®D, PF 15Kk4
®RU PF 3.8K4rEEDHEBEADY, SEIICHEL
T, BHEEEZZREOERERUIC, FREITHE
L& FED, A PF 1.5Kk4aKkS PF 3.8k
SEE®, PF 1.5K42 PF 3 8Kk4&EQHEE
~ U7, '

2 BriZEoyEdc BT 2 EEERE, 1B
BOBREZIZABREERERL TS,

#® 2 BT EOYEAFEEREOFEEIC DN T
3, HCEEHIcBELT, B1BEHERDSELAL
SEEEMNEL I -TW5E, PH 135 5& 00D
#wl-Tkh, T—C, CEC, BEEAK A
BY vy Y EREWEER UK,

TEoyEECELTCR, BhEEENE 1 BOE

AL BPPEL LY, EEELOOMINL, B
BHIRRNZ R 5T B S DD25. 7% & -H15ER
RLTUVB,

2 EMSHIICKDE LELEOBLEMEEED
ER & ERER EEDET o

1) BABEEOER

55 1 B ROV R (30 B Ot > D24TR
BERENRE LT, ERAMHIC L BREHIERD
RRTT > Tco AIBERSOBEEIT - 70, 55 RIC

k5L, BEMILOUALZRTERMNE, FE7TERD

¥ TCTZDEREERIIST. L% ERLTVD, BE
EEMEE LT 1 FRE, FER33.2%%RL

815 (1982)

®o5%k F1EILEOE(FHEEEECETIERES

s
TSN B B OE O OF 5 R RBEESE
1 7.968 33, 20% 33.20%
2 4. 481 18.67 51.87
3 2.59 10. 82 62.69
4 2. 158 8.99 71.68
5 1. 501 6.25 77.94
é 1.290 5.37 83. 31
7 1. 040 4. 34 87.65
8 0.919 3.83 91. 48
9 0.532 2.92 93.69
10 0.458 1.91 95. 40
11 0.379 1.58 97.18
12 0.198 0.83 98.00
13 0. 154 0.44 98. 65
14 0. 128 0.53 99. 18
15 0.079 0.33 99. 51
16 0. 054 0.22 99. 74
17 0. 034 0. 14 99. 88
18 0. 021 0.09 99.97
19 0.007 0.03 99.99
20 0. 001 0.00 100. 00
21 0.000 0.00 100. 00
22 0.000 0.00 100.00
23 0.000 0.00 100. 00
24 0.000 0.00 100. 00

Bb A&, B2ERMI8 TS TREE.87%, B
3 ERAMNL0. 82% TREN62. 9% DEERERL, 1
B3 ERSE TTRENHBAINEC EERLTH
3 (22, 23) . BRESERDITRLLLERES
77, 4% %R, AEBORTSBIHIAMNE, »iE
D EMIEBNELNIDT, B6ERSUTR, W
D#ETHTEI LI,
%6 FIE 1 BLEOB e T 3 B
~7 PWVERFENBERLICDOTHS , RS
Tk 3, BEE~N7 bvE (pi BEAS NS
h xi bT5ELk= ﬁlﬁkz‘xifa‘é%b@, ®A1E
3=
B Z1ld Z1=-—0.07x1—0. 11xz—eeeeere +0.23
X23+0.04% 24735,
R-TEEN v, RETIERSOELESR
LT3, BEE e RAZE (&HH) ofT
52 o ERSTHEINIEHOEAEEL, £
OBIEDKIEB1EE, £ DIERSOEBEE~DEEE
BRENCEEZBRLTNS, EAE Ak OFFHR
Ak EEE~s vk EORBERTARETH
D, THSESEOKEBEEOMEBEERL, HEOR
T, RFOBEWREERT 5, XRAFEWED 2 R



3/ —OVIRBHE SR O THS AR IC B T 5 BRI RT 29
FoR REERERE 1 BLROBEHERECEY 2EE~s v ERFETER
| | BAE N 7 b o B F & W B RS
"o E_ Z. %, 2. Z, %5 F, F, F, F, Fs ARAH
5%
1 PH H:0) | -0.07 —-0.27 029 024 —0.31 —0.21 —0.57 0.46 0.3 —0.37 8.2
2 T—N ~0.11 ~0.26 0.09 —0.04 017 —0.31 —0.55 014 —0.06 0.20 479
3 T—C ~0.24 ~0.22 ~0.25 003 0.11 —0.69 —0.47 ~0.40 004 014 8.6
4 CEC ~0.25 ~0.25 ~0.20 011 013 —0.71 —0.54 -033 0.1 016 9.6
5 @E##CaO | —0.20 —0.31 004 017 -0.17 —0.5 —0.68 007 024 ~0.21 85.8
6 BHbt MgO | —0.21 —0.21 ~0.17 014 —0.29 —0.61 —0.435 -0.27 021 —0.36 80.2
7 BEEEKO | -015 -0.25 001 007 03 -03% —-052 001 010 040 548
8 EHME POs | —0.17 —0.25 02 011 006 -0.47 —0.54 035 017 008 6.0
9 EC ~0.25 ~0.22 ~0.24 —0.27 —0.05 —0.64 —0.46 —0.38 —0.39 —0.06 92.5
10 NO;—N ~0.18 ~0.16 —0.28 —0.3 0.07 —0.50 —0.3 —0.45 —0.51 0.08 821
11 E#k Mn L# 009 ~0.3 -0.08 016 041 020 -065 —0.12 0.20 .1
12 S&5%#E Mn | 005 008 —0.28 025 03 008 018 —0.45 0.37 044 56.6
13 Fe 005 013 08 011 021 009 027 030 016 0.25 264
14 Cu 002 -0.14 03 08 021 001 —029 05 027 0.2 5.0
15 BHARE 0.27 —0.14 —0.21 018 —0.20 076 —0.29 —0.34 0.27 —0.25 90.6
16 HIE ~0.22 009 013 004 —0.00 —0.62 019 —0.21 006 —0.00 4679
17 B 0.29 ~0.14 —0.18 017 —0.19 081 -030 —030 025 —0.25 9.1
18 WA 0.22 ~0.27 014 —0.19 017 063 -0.58 02 -0.29 021 909
19 SAEER ~0.30 0.25 006 —0.01 004 —0.85 049 009 —0.02 0.05 9.9
20 T ~0.29 0.1 018 —0.17 019 —0.81 030 030 —0.25 0.23 9.2
21 M ~0.30 025 007 005 006 —0.8 048 012 0.08 0.07 9.1
22 PF1.5k% 0.27 ~0.24 011 031 018 064 -0.51 0.18 —0.46 0.22 9.2
25 PF3. k% 025 ~0.20 ~0.02 014 03 065 -042 -0.02 020 048 87.0
24 HHKGY 0.04 —0.10 0% -05 -0.20 012 —0.22 0.26 —0.82 —0.24 85.9
EEE k) 7.97  4.48 260  2.16 1.50 RFENBOKXX Ey
vV Ak 282 2.2 161 147 125 0.800<H<0 707<TH<D, 8'I65<*** 77.9
H#EE (%) 332 187 1.8 9.0 63 25% 5% 75%
REHSR(%) | B2 519 67 7.7 780 L8
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RABHBRBBT RS 815 (198D

B7%R REEREERS 1 BLEOBEREMEICET 5 v v 7 AEERORTFRTRELF SR

| NY<y s AEERORFENE 55 EHHETO
BoOH E

F, F, Fj Fu Fs HENE5E

1 PH (H;0) 0.05 0.02 095 —0.02 0.01 8.9
2 T-N ~0.09  —0.31 0.6 —0.01 0.04 12.9
3 T—C 018 —0.67 0.18 0.20 0.06 56. 1
4 CEC ~0.18  —0.69 0.32 0.29 0.11 70.2
5 bk CaO 013 —0.3 077 0.0 0.25 80. 2
& ek MgO —0.06  —0.45 0.45 0. 13 0.13 44.1
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Statistical Analysis of Soil Conditions at the Orchards
Damaged by the Occurrence of Physiological Disorder of
Seminole Tangelo |

Hiroaki Mine, Shino Koda, Takashi Sato, Mizuho Sato,
Toshio Shiraishi, Katsushige Takada, Takao Sawamoto and

Hayashi Tsuno
Summary

Physiological disorder of Seminole Tangelo, the so-called “Kohansho”, has occurred anually
in the fruit trees and during the storage since 1977. This fact has caused a remarkable dete-
rioration of the fruit, followed by a fatal problem in selling prices, In order to solve this k
serious problem, we conducted an on-the-spot survey in October, 1979 in terms of clarifying
the correlation with the occurrence of “Kohansho” in connection with the environment, espe-
cially the soil conditions, In this report we have tried to make a statistical anaysis of the
data obtained in that survey mentioned above.

1 In the 24 items of physical and chemical characteristic values in the soil, much corre-
Iation was notb observed between the physical and chemic al characteristic values both in the -
1st and 2nd horizon soil,‘ But a high rate of positive or negative correlation Was recog-
nized among the phyisical or chemical characteristic values respectively. This fact suggests
that we might investigate the physical or chemicai values of the soil separately.

2 It has been proved that physical factors, rather than chemical ones, have exerted a strong-
er influence upon the occurrence of physiological disorder both in the st and 2nd horizon
soil Qf the Kohansho-stricken orchards,

3 In such orchards mentioned above, the soil structure proved to have much porosity, great
permeability and little water holding capacity. On the other hand, it was observed in such
orchards that the heavy clayish soil extended from surface soil to subsoil, causing the difficul-
ty in the movement of soil moisture, kfollowed by its dryability.

4 In the first year soil survey, we could estimate the occurrence of Kohansho disorder in

the next year through principal component analysis with physical and chemical values as the
parameter, This technique gave us a clue for the future investigation method,

5 The second great factors that contributed to this survey in the 1st horizon soil were NO;
~-N and EC, It was in such thansho-stricken orchards that a high rate of values was observ-
ed, ‘

6 The third factors that contri/‘buted to- this survey in the 1{st horizon soil were pH and
exchangeable qalcium, In the groups of a lower rate of values of PH and exchangeable calcium

were found the orchards much stricken and less stricken coexisting,
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7 It has been proved that, as a result of principal component analysis and discriminant func-
tion, the 2nd horizon soil has little influence upon the "occurrence of Kohansho disorder,
8 We got to the conclusion that the physiological peel disorder occurrs through the following
process that the soil drying caused by the sbil structure of the 1st horizon soil gives rise to.
the deterioration of absorption of nutrient and moisture in the root system and that citrus
trees are strongly influenced by such an abnormal condition at a certain growing stage and
finally that the trees are putJin an unusual environment as a result of the nutrient unbalance
in themselves,
? We would like to suggest that the preventive measures to be taken for physiological disor-
der are to keep off the soil drying in the séasons extending from summer through autumn

and to prevent the moisture transpiration in the strong-windy orchrds,



