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Studies on the Characteristics of Draught Damage to Fruit Trees and the Methods
of Recovery — Effect of Summer Drought on the Nutrient Absorption of Citrus Trees —
By S.YAMASAKI
Skikoku Agriculiural Experiment Station, Zentsuji, Kagawa.

Summary

In the western part of Japan, the unprecedented drought caused heavy

damage to fruit trees, especially to citrus trees, in 1967. To grasp the facts
of the case, surveys werecarried out for citrus orchards in the southern area
of Ehime Prefecture. The condition of topographical location of heavily sui-
fered orchards was examined, and the characteristic feature of nutrient ab-
sorption of these citrus trees was investigated. The results obtained are sum-
marized as follows.
(1) The drought-stricken orchards were situated on steep slopes with well
drainage. The soil of such orchards not only contained much gravel but also
had a coarse texture. Moreover, the soil depth available for root growth were
very shallow. The soil management was not intensive nor suitable, for ex-
ample, having insufficient application of sod mulch.

{(2) The leaves of heavily damaged citrus trees were on the whole smaller in
size and lower in moisture than those of lightly damaged ones. Fruit growth
was retarded. The ratios of fruit pulp to total weight and rruit juice contents
were low. Many abnormal fruits such as cracking and rcought rind were found.
(3) Compared with lightly damaged leaves, lower potassium and higher mag-
nesium contents were characteristic figures of heavily damaged ones. The

contents of calcium, manganese and sodium were high on the whole and that of
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boron showed a tendency to be low.

the contents of phosphorus,

iron and copper and the drought.

There was no close correlation between

The damaged

fruits showed high nitrogen content but the contents of base such as potassium

indicated a different pattern from those of leaves mentioned above.

(4) In case of drought-damaged fruits, nitrogen content, in all items of nitro-

gen fractions such as total-N, protein-N, water-soluble-N, inorganic-N and so

on, was high, but the ratic of protein-N to total-N was low.

Sugar content in

fruit juice was high but showed a tendency to be low, being calculated on dry

matter basis,

Thus, citrus trees damaged by the drought were disturbed in their balance

of plant nutrition and physiological harmony, which seemed to be one of the

causes to prevent the fruits from normal growth.
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2) TEi»"REORFRAER
BEHSCEIL I EHOEBREIIEER
RTEEBEDEFDITHE, 210850
CHERLALL ~4 T2 TERES S0 RESEK
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‘AETECHT LB RS
SEHRATREE H2085 1969

FeE FTEIHYREORIZHER

(&E5+ )

i £ | HE ; ; N P K Ca Mg Na Fe Mn B
% % % % %) mg¥% | mg% | epm | ppm
Al ®@3) 1.02{ 0120 | 1.18| 065 | 0.128 6.3 43 | 135 |[152
1pi mm| K | 115| 0130 | 123|063 0118 68 50 100 /142
BRI, A Bl 105 0120 115 0.56 | 0.110 8.8 4.6 7.0 | 145
B| BH * 1.02| 0100 1231 0.44 | 0095 7.3 3.8 70 [ 125
g A i@l 1.18| 0130 118 0,48 | 0.162 6.5 6.3 | 115 | 162
2! "B BN x 1.10| 0100} 1,08 0.43 | 0.110 | 110 4.6 70 [ 152
4 Al B3 oAn 122 0120|133 068 | 0.158 9.5 4.6 90 | 16.0
Bl # ¥ X 156} 0150 | 1.50| 060 | 0.188 9.5 5.1 8.0 | 182
5 Al H3F, 091] 0.055| 067! 1.08 | 0.098 | 140 4.6 50 | 23.1
Bl BH * 1.16| 0075 |1.03| 050 | 0.133 | 105 4.6 6.0 | 1717
migh g N 109] 0075 1.13] 083 6110 ] 123 6.8 | 110 | 189
B # | X 130/ 0105| 120! 063! 0168 | 120 40 | 115 | 189
Al g = 085! 00581 067 078 | 0.128 7.0 3.3 5.0 | 204
gl 78| & s 004| 0065 070 066 | 0.158 8.8 3.0 50 | 201
C * 1.17| 0080 1.00| 065 | 0160 | 10.0 4.0 80 | 198
Al BeEL sk 0.90| 0065 081, 050 0081 | 105 3.3 60 | 14.1
Spl @M X 104] 0063 099 080 0088 | 123 38100 | 171
5A %% s 0.96] 0130 1.18] 0.25} 00890 7.5 4.0 8.0 8.7
Bl B® * 1.25| 0130 1.18] 0.13 | 0.085 6.3 351100 8.1
Al B 3 o 1.271 0190 1.47( 0.30 | 0.095 5.8 3.0 3.0 8.0
Rl6pg| 5] % 188! 0195 140 030 | 0,108 6.3 3.0 6.0 | 13.2
A % &= 098, 0130 1.18] 019 | 0.08D 5.3 5.0 4.0 7.5
" 7B 7 ohs 1,13 0.130]| 115| 018 | 0.085 5.0 6.5 7.0 8.1
C * 1.21| 0135 1.13{ 015 | 0083 4.5 5.0 7.0 8.4
gA| B&E N 101 0115] 1.18| 613 | 0.070 6.3 2.6 5.0 6.0
B| BM| X 1.06] 0,125} 1.23| 020 0075 5.8 4.0 5.0 6.0

mok BIKRLDIESRNE

(mg #)

£ ;i N P K Ca Mg Fe Mn N a Cu B
1A g~ | 134] 0.76] 5.1 167| 1.40| 0121| 0038] 0167| 0005) 0028
B| X 03| o050 2.8 124] 106} 0.083| 0025| 0135| 0002 0020
2A o~ 179, 083 6.9} 216| 1.79| 0.096] 0019 0186]| 0006| 0028
Bl =t 100 0.49| 4. 0! 128 121 0069| 0019| 0118} 0005| 0011

4A BN 83 057 21| 16.4| 188} 0127 0021} 0156| 0028
Bl X 73l 0.46] 1.5 13.2) 211 | 0.060| 0013| 0128] 0016

5A J 1 162] 083 67) 17.6| 135 0057} 0013| 0166 06030| 0032
B| = | 152| 065| 54| 143]| 230! 0046/ 0030 0179 0031 0022
GA A 163 090 75 189| 156 0078| 0018 0.156]| 0026| 0027
B| X 80! 051 3.0/ 107} 119 0036| 0014 | 0102]| 0018| 0027
A| 4& | 211 1.29| 82| 23.9| 326 | 0084 0019 0160| 0.032| 0035
78l o~ 177) 093] 6.4] 183| 322 0.056; 0025| 0143| 0.026] 0025
cl x| 144| 083| 47| 161 276 | 0,057, 0026 0156| 0025} 0026
g A ~| 11.3| 060l 50| 1286 120 0042} 0012| 0084 0014 0011
B! X 76| 0.39| 2.a) 105} 093 0028] 0013| 0070] 0011} 0007
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AESRPO-FH ARE 2 5 RS EEE K2 FiE — L

#, 3721082 6 ABMOAS ~8 T2nTi
RELEA XM TERL AW ICH L, R0
STRETAE DA R,
BEEROOIL , THROBE ML NE & 4
DENT, TE+RIABMTRER , £H8 L LN
EEEOBNZLNBHORA, £~ 10826
BUEBRLARECOMg X EHLERCTERT
BhEAEBRrTLA LBHLKATFERTHKT
LEHREMNEC, Ca RFERTETOEENML
NACLAECORSGELBREN LA T OMP,
Na,Fe,Mn,BZtid\wFhi TEoEEHE
bhkhdok, SENREREFOLBEAFRK
Hiziavrvo#FsrEBTR, HRFOKEHE
BRLHEAAORZICEV R TETTHZ &%
BOTe) , ZREORBRB LB TLIEHR L
NH L, QAP TR O RE L OER Y
VEBLTILICRH 2B 2L 2A TS S,
DL, RERSHEMOBRE (m . e ) KT
ihld NP , N/AKRTEERG BB

HEEHRTL. LLCa+Mg/K+Na T+ 2R
HES, ChABEDHS LY T 2. 24 ,Fe”
Mn K Ca, KMg L3 FELOERERLTL
b BELELTED .

oL, L EAFORZ ZEROBRKEY
ERZME+ 2 L0 BARNOER +B2
L EEA4LE2BETL-BEZR LTS
DEH#ERIND.

3) TEI#FEORFENE

IAYOEIRLDOESRNBREIRO L
PO THB.

oI, FEECERRETSE CEN
TEL{ B, BINLYOEEBEISE
Br—H(H4,5DMg 45, TOMnZ &)
FRATHAThLTEETE ,, £ BAXFORE
CEdANWESFORBEANHING 2 L 2Tl

4 FEIARRORSAREE

THFEIH > BREDIE LV EBREIREERSE
10RO #0 T 5.

LR FEIH»REOEIREE
{mg /&)
=

e 4 g N P K Ca Mg Na. Fe Mn B
Al o~ [ 125 148 | 145 80 | 158| 078 | 053! 017 019
Ypl % | 110 125! 118 61! 113 065! 048 0101 o014
R LAl | 260 297 | 284 | 138 | 27.1] 017 | 114 0.17] 036
B| X | 108} 106 | 130 47| 101] 078 | 040/ 017 013
s A A [ 121] 134 122 50 | 16.7| 067 | 065| 012| 017
B * 57 5.2 56 22 5.7 0.57 0.2 ¢ 0.0 4 0.08
* JA| 4| 825 320 | 354 ] 180 | 420] 252 | 122] 024] 043
B| X 258 24.8 248 9¢g 310 1.56 0.8 4 0.13 0.30
s Al b 6 6 40 48 78 7.1] 004 | 033 004| 017
B| % 45 29 40 20 52| 041 | 018| 002{ 0607
2| gA] &) 224|154 z32 70| 226 252 | 139| 021| 039
B| x| 120 97 | 110 58| 155| 110 | 037 011| 017
A| &= 82 56 64 75| 123]| 067 | 032] 005 020
R 63 4.4 47 44| 106| 059 | 020 003 013
;3 cl{ K 46 3.1 39 25 6.2 039 0.16 0.3 0.08
Al A~ 52 38 47 29 47 061 018] 003, 008
8| % 33 2.0 32 26 28/ 039 012/ 003| ocos
Al AN 116 157 143 30 97| 081 048] 007| 011
5B| % 60 6.2 57 6 41 030 | 017| 005] 004
2| gA| £ ] 358 535 414 84| 226| 163 | 084 0010 025
Bl X | 148 | 154 { 110 24 86/ 050 024/ 005 010
Al #& | 121 160 | 139 23 99| 065 | 062 005] 006
7Bl | 118] 130 115 16 85 050 | 065| 007! 008
3] gl X 6 4 7.2 60 8 4.4 0.2 4 027 0.0 4 0.0 4
ALk 93| 106 | 109 12 64] 058 | 024| 005| 006
8p] % 61 7.1 70 11 43 033| o023| 003 o003
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FARTE L4 25T

HfTE MR RE
115 FHIRACERLABAAS

(%>

FEl @ (W@ | @ | @ | ® [y
EA | ks NH, - | NO;- wie
me|2N| N | N [##8N| N N

4+ |0.06 |0.28] 0.68 | 0.028 [ 0.023| 0.005(71]43
#|1.25]0.31|0:94]0.035]0.028] 0.007{753.7
M |1.27|0.46 | 0.81]0.085 | 0.041 | 0.024|64 |B.O
% |1.88 | 0.58 | 1.30 | 0.095 | 0.070| 0.025(68(7.3
& |0.080.27| 0.71 | 0.024 | 0.018| 0.006|73}34
A |1.1310.301 0.83 | 0.026  0.018| 0.008{73|3.1
*|1.2110.25|0.06] 0.031 ] 0.023| 0.008[79/|32
A 1.00 | 0.24 | 0.77] 0.024 | 0,021 | 0.003|76|3.1
+[1.0650.26| 0.80] 0.026 | 0.023] 0.003/76|3.3

i

o

o

B 0w e |

-3

-]

FE:# v BEOERAMTOL ICEDORSE
FABIE L{EY, LARSTEESOL HY
bafEdnhThiTEROSEELE! , =
+tAABOEPHEE YV REECESRR AR ST L C
&% mLE,

5) T4 DBREMNLEY

#5~BDRACODWTHENOSEFREL
EHRISIIROLFITH A,

AsHMEREOCSHFRERTE LN , EHEN , XE
BN, EBENEZ X i TFEROHHEN
—5 ,eNEH+TL-KBENDHERL, TERO
AHBNERNS S,

1k, EREIEL) OXHBRBRTFELFL
RplasT, FTEROEAFEL LRV LN
92T RN,

F1z2E THI»RBORRLEWT AR

(mg/ 8)

&

NH“ NOs_
R & N|EAN|KEN|&BN) o N

] 166 34 82 34 28| o8
* 60 15 45 1.7 1.3 04
q| 3s58| 130} 228| 182 115 6.7
x| 148 48] 102 75 55 20
£ [ 121 33 88 30 22 08
A 113 30| 83 2.6 18| o8
X 64 13 51 1.6 1.2 04
A 93 22 71 22 1.9 0.3
* 61 15 46 1.5 1.3 02

(4]

L3

~a

o
L e
*

LHAAE (HRHEOBENLADLOERK
DNTOBERI LB EALRAT 2L, BEID

H20Z

¥
1969

HEEkDEFHoBELSHEOBRBITLONWT
CHECOHRBYE 03D, KARZRLL>TH
MOEAEOSREE I ALABREELNELIRA
Hbe—F, THAERTLRLEHENSER
AEKRTAFEST , EEBL T @ rrEOK
BHENZIITHEASPRZEGHTHRTLILEEED
Tnd, |

CoRETH, TERLOWTORBEINOS
FadRAThaR, TE2 TR HEEDH
b, BRICENTAKREBEN OH & 2 KL,
FEERENOE VB ESEEA OFHRIWH S 5 \W
AEROARRBELRZ LTW5 O L EBEIA,
chiWwFhit LTt T AFORZIC L AHEN
ARRBOMAETTHET L0 ELBING.,

6) TE# BoRKLD

W » BOBL I RELCDWT  BED
SEBEFRELAREREIELS  14RDOLERD
TH 5,

13% TEIirEORKILHEER

FE| 1% K4 %

2 | BuE

1 W me

®
=
E
H %

| F
e nEE £ B BETM )

A'® B /| 054g| 365 L73) 192 | 197 937 104
lg & M| K| 033 201 | 140 | 061 67 46 21
AR &| 4] 064 298| 154 144, 191 9.9 22
Zplm  m| x| o038 325| 165 | L.60 | 124 63 6.1
P A Tino A | 04 236 | L35} 101 a7 55 42
] £ ] 033 1961 105 | 091 65 3.5 20
g4 ¥ & | b |os2 203 | 08%| 110 | 106 4B 58
BB M| K| 048 236 ) 10B| 128 | 109 50 58
A 4| 060 288 | 108 | 190 | 17% 85 | 114
5 | B
B K] 084 304 | 151 [ i53 | 103 5.1 52
A | = |o7e 277 | 1i1| L66 | 210 84 | 126
TR ; ’f; A4l ose 256 | 100 | 156 | 159 62 97
c x | 052 210 | LeS | 165 ¢ 140 55 85
AR & | 040 343 | 135 | 208 137 54 63
8B lm M) K |o2s | 3s3| 120} 2as| esi 98| 60

1, B oW TasE  EEETEHRITHE
ALUCHBRE L IACTEORENLETL LS
LhaThEN, L2LEBEIKSDOEHELOAD
LAB LA TEENE L BNBENEN,

—%, BEESTOMSELE LD BT,
IFBTHEACTEETENEHERS B, L,
HRPOKFRTEROLIISGANWED , BEH
LHFERCBBTNETEROFHEC R ZBE
MBN, ZOCEmbINE, ~RICEFTRBED
P H rEBRHPORBREAMWENnDNLBS, 2 h
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KAEFERO TR R % 6 OB ENE BT R — e

B14R FTEI» »EEZoR KSR

BTy ERG Yy 1 R Fg

RO RN R s wanw| F R e w[anm|T s o mem| T B
A% m|1237(192] 161| 31| 370| 311| 059| 236| 198 038
B|&® M| 96 | 165/ 140| =25 366| 3.11| 055| 1.58| 1.34| 0.24

£ , A|® &=[247 [ 165] 134] 31| 265] 214 051 4.08| 331 077
Bl® M| 106 | 243 200| 43| 486 4.00| 086| 258| 212| 046

, A|® B[ 103 |173| 139| 034|365 204 0.71| 1.78| 143] 035

E B| & M| 52 184| 151 3.3| 3.95| 325] 0.70| 096 079 0.17
L A|® 1|266 |143] 109] 384 405| 3.09] 0.06 | 380 290] 080
B|» ~|165 | 116| 70| 46| 424 256 168 1.92| 1.16| 076

s A|® M| 121 | 500 403! 97| 544 440 1.04 | 6.05| 488| 117
Bl® M| 48 |397] 342| 55| 648 568|090 1.90| 1.64| 026

s g A|E 3|281 |234] 194] 40| 280 231 | 0.49| 659| 546| 113
Bl» >| 79 V175 140| 35| 352|281l 071! 138! 1.10| 028
Aly | 123 [ 473] 376| 7| 540 429 111 582 463] 119

7Bl m | 100 |420| 336| 84| 605| 484|121 420 336| 084

Bl ¢ 53 {379| 322| 57| 567| 483|084/ 201 1.70] 031
g A|® ZE| 92 487 392 95| 687 545 | 142 448 360] 088
Bl® M| 57 |473| 386 87| 644 525/ t.19] 270| 220| 050

BHETLUIRECEBERENBNZ L 2 EH TS 4
DTRENEELBENETHD 5.

TR, 1IBRVOBAERR, BOBE AR
CTERNEL BN, SROCHT , B LI
REFOBSBIERSE L ¥ LAMERCS 5.

THAROE LA EBOEY , FREBE LU
CREARBEFALT , RACBORBICES S
B2 THE L, " BRICTB KBRS
THLERSRABL L, BTN T 5 Has
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TWwinold , EFERORAR 24T L 3 F
—BHREWZ e RE T LD BN,

—RCERORKCHRB L E CRRAY Lo
WLABEES b 19, M1 pRaomes
AL, S TREBEORNAR AL O EEIC
ENTRS T BE , kB A L REE, &
BRTPHEAANBEELETCEL L LT E,
TREEL 2 L4 v BAEOBAEREN
ERLOMRAOHM LBV EY , ZORRLID

HaMfklladcoBsd , LRASEE1KE (@
SLTrhatntEBIhL.

4, 13 B

BHEORBB T, HM4 2EFHKFCEE
HFORTHBKREDLL , BB LTIy v iHEX
ATE®RITA. TOERLEE L TH R
Biord  ZFEARTHHEOC i v B2 s,
TE: 7 EOUMBHELTBELHLCTE ELHIC
FEI 2 #HOoRIBRPRSELE+HBRH LA, BBED
REEZC¥0:Hb T 2,

) FEOEELW 17 »EHR, 26EF 0K
HECKE L, tEdgxS < iNEote vt
MR, 2ABREE LR (M EBHREHK T
AT DM ERNE - .

(@ TEBEOCENI#»ORR ,EEDLOD
WENTRITNET, KF2E VB -#. %
AFERLOEAHSTH O h , FHESE U
KANREL VHBR, 2 ANRE ECBEENS ¢
Abhri,

3) TEEDOEISGHERL, TEEEOLOK
ENTKBES , B Mg OBV Luss T,
T Oft Ca Mo Na ZELTHE<{, BrEWER
sy, P, Fe,Cu ALERTHL OBEERAN
BohThhok, TEREZ -RITCNHGE A
K2FoEEHRR0BELBF+RK LA,
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