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On the relation between the chemical components of the
leaves of Citrus natsudaidai Hayata and the population
density of Unaspis yanonensis Kuwana

Keigo Nohara and Toshio Tasaka

s i)

¥ /3B AHT L Unaspls yanonensis Kuwana
OERPHBRC LTolER, £4T0bhTnS
M, X EAAN T LAYOFRERE TS 2 RORS
HE, BHALEEY 2 304 T AR RELOMER
EOWTOMER, $ERLARNEITHE. Lk
L, MO EE2TE, MURAOM 2 Oftic By
Th, A1 ROFBACTLNTS, ¥/ 284N
FLAYOBEORONPECBECENMRLNS, &
NIBC ¥ SR04 T F Ly O RERED BNEA
2, ¥/ 50407 A vOFRFER IHBEOER
TERMSEARRF ORI LTS, Y/ 2047
I LY OBRRBENERINICLETRERLTNE,
L TRHONHRDOENY S A HAF T L O
AERREE OO E 2 UL D ESTET
B, HFTFoRREDREOTCCHET .
AWRETEIEHD, FerMELMEELIBYE
FRE, AVOEMNE LT T E D MRREERNE
AL, BEHOEERT L2, AMECKE
L, {o% 702 i & Tk B diu - it AR
SR ii kB Sl AL Lo, HHORBRBIRITY
ot BEEZ, BEREROMKEE LT HERT 5.

HOo&E'E B

MR S LT, EERET 3E RO NN & 0
—ARY 5 —iliol DR L, F—FRiko LR
EELTOS 3 DOREHEAY. CRODMTRY
2 ARAT G Ly OPFITN GRALT, Link, B

* Coutribution Ser. 2, No. 228, Entomological
Laboratory, Faculty of Agriculture, Kyushu
University,

HHEHEEMARTEDR. 2oic, Fh o0,
FEARRINE LA EITA S No 1 OF, &4
PNk, EMIBNAO No, 2 D4, & XoBREbE
4 MNP =T 5 40 ZEMIE 1 [ Lok Lisls
No. 8 oflic A TH 5.

Bk Lo s

e LTo B0 IRWEEIL, B 8 Mo 5
N, TOHFEMREL& 2R T AL EThoNERE
L7z 9 Ro 3MictrdeoTiTieod. HoIFH T
LTid, v/ 30487 L8 ko8 B8P LINEE
MEO R OHEE YT, RIER L RER AW,
ZDEWPLE DT, FARLEEFOLMLS 23S
R LItk 2ZAMBE L. 1k, 1H5E 100 Kot
HE 3o 2hthiRiEL, BEBiCkELRE &
MM THREL D, ThoZAM LTHERRELR.
SHTEMILTIE, 35 90°C ¢ 5 RERIGR LTH,
e LTHE b LniEL, 550C UToRET
IRAE, WRR X OERERELTHREHEE L.

B, FRGOSNCETRONIEEER L.

1. A%EE : Seml Kjeldabl $:ic k5.

2, # g = : Hydroguinone T & ¥ Molybdenum

blne L LT 650 mp = CH{nSRE.
S o B B Hexyl-K & LTER.
4. Ao a, =P vL 1 Chelate G
(N.N. X0 B. T. 2558 eL
THR).

5. =y s K104 it T L, Mnos % 530 mp
T HALER.

BRCEII3Y /24 HS L ORBEEOT

FTSENAN I ADBEEI—-RLTYE| 25k
A, RTHAEBOEMLD w2, $ibb, TOW



24 ¥ OL OB

w2 1T

Aot s RGP & B i A 2b5 34 U v AT R
IO DS BNTH L. £2T ¥

2 ANAH I AOBRREREENET I, H]
EWoFsthdn o MR L, FRSERRETE T
Rad, 5 AT {EshhaoRENiicit, #E
BEFERLOEBBE GELRESTETLT IEET
H4Y, BHRDAORENSR L. § A ERoYh
R, MM B 3BEAEERRIREIAY
BERRALKAE LRSS, COBERE, HRREROE:
2{ERGERE, 1ariBng <, 2~3 Hh¥slign
&, MBMogRACREEEL LY. LkL, §
LW s 2 & LR DRERSERD TP IR D,
FOEC RSN L R & MR ORI &
Bh, BAPoRGOSH DR IhE, BEBRK
BHOZ~3BEOY/ 7N HTF 2V OBEREER
TEIEES.

oL HINEEE, ¥ RHAHT AR
T, REBTEHHECEIFE S, HEBTHHROCESE
WL LERTILOLEDONE, 4B, LY THET
FEHECENC EBRELEMOTELL, SACY
B M i 5 T L AL <, SEERBARA 24,
flised 2 o ERHr e B - R RE B ok w
TASEOE RN TIRERETaHRC Lz Lk,

ERALY /RN HSLLOBMBER L OBIF

¥/ AHANS A ORBRE LTI —EEE
DY CRERL S ONBOBMRHTITY / & 04
HZ b vicBRTELEEEOLDTH L LNBELE
EEIohd, 2UT, FERLLTEMNENZ b O
12, WAL, 7 3 S BTH B, TONTRATTE
HEADHREDHEB LY / 3 84 FF L0 BT
el RaCEMTa, 71 /ELBCERIELE
HOTEAS. Lal, THEOBEC L ¥/ +
"4 K7 4 ORI SRINESREER IR
EW3T LD, T /BRENIODE{FTLTL
WS AHAN T L ERIFRGTRACR LR
ha.

IR TS h a7 3 /BB 0 TIRIBMILS
L2 &, 10MEELC EAMBERATHNEN, h
DT I /RPENRERPIEOHASE X IR
LOTEBLENA L BB OTEASAR A
T3Ehb@®ELELL 5 Hmirniiormid
O THERASCE L DEMBE (, —E0HNINEN S
hiens, TR, S ATRENMEL, LELEEN
THHOTEDER AL,

1) 2¥ERK

Table 1. Total N-contents of ¢itrus leaves.
(Gram percent)

Trees of higher[ Trees of lower
scale population| scale population

Jal. | Sep. | Jul | Sep.

No.1|Upper | 285 | 301 || 276 | 2a
+ 1| Middle) 275 | 306 | 263 | 280

Citrus

grove Part

No. 2 Upper 225 278 221 2.59
* €| Middle| 238 253 228 247
No. 3 Upper 2.50 297 I 229 285
*¥ | Middle| 222 2.68 2.19 277
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Table 2. P-contents of citrus leaves.
{(Milligram percent)

Trees of higher! Trees of lower

Citrug) ,_ .. (Scale population) scale population

grove scale popul _L"-‘ Scale population
Jul, ! Sep. Jul, ‘ Sep.
No. 1| Upper | 144 | 160 [ 146 | 169
1 Middle| 142 155 148 163
No.2| Upper | 140 | 185 | 141 154
" <) Middle| 145 155 | 141 152
No. 3 Upper i20 161 124 153

Middle| 120 160 120 144
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Fig. 1. Seasonal trend of the population density of the adult Uuaspis

yanonensis Kuwana on the upper (white) and middle parts (black)

of citrus trees,

Table 3. K-contents of citrus leaves,
(Gram percent)

Table 4. Ca-contents of citrus leaves,

{Gram percent)

Trees of higher|| Trees of lower

Citrus| p. . |scale population| scale population
grove

Jul, Sep. Jul. Sep.

Upper § 0770 | 1383 || os12 | 1502

No. 1| piddie| 1175 | L704 | 1053 | 1986

Upper | 1.389 1.918 | 1190 | 2060

No. 2 Middle, U431 | 2518 || 1391 | 2513

Upper | 1539 | 2474 | 1252 [ 1917

Na. 3| nfiddle| 1.655 | 3054 | 1320 | 2476

i Trees of higher| Trees of lower
Citrus Part scale populalion1 scale population
grove| "7 T O o o, 1 e

Jul. Sep. Jul. Sep.

No. 1 Upper 3.63 413 3.80 404
! Middle| 3.33 .67 298 .54
No, 2 Upper 2.87 3.06 3.83 3.78
" Middle| 2.66 3.04 3.40 3.5_1
No. 3 Upper 2.42 279 3.21 3.30
* Middle| 213 2.60 2.57 3.38
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Table 5. Mg-contents of citrus leaves.

(Gram percent)

Trees of higher

Trees of lower

Citrus! P scale population)| scale population
grove art ot Frinbetlt _| S
| Jul. Sep. Jul, | Sep.
No, 1 Upper 0.34 077 033 0.67
' Middle| 0.33 0.70 0.32 065
No.z Upper | 041 | 055 [ o041 | 061
%2 Middle; 037 | 056 ! 041 | 0.0
No. 3 Upper | 039 0.65 0.35 0.63
' Middle| 031 0.64 031 051
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Table 6. Mn-contents af citrus leaves,

T'reeg of higher| Trees of Iower

(Part percent million)
Citrusl scale populationl) scale population

Part
grove Jul, 1 Sep, Jul, Sep.
No. 1 Upper 25.2 44.5 27.3 52.1
. Middie| 240 34.5 310 42,1

Ne. 2 Upper i8.8 37.6 19.2 27.4
* <] Middle| 202 325 16.8 28.1

Upper
No. 3| Middle

678 | 1259 || ez7 | 1060
562 | 1246 | 643 | 1096
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Summary

Citrus leaves were analyzed for nitrogen, phosphorus, potassium, calcium, magnesium and
manganese contents to find a correlation between the position of leaves and the population density
of Unaspis yanonensis, one of the most injurious scale insects of citrus in Japan. The experiments
reveal that the amount of N, P, Ca, Mg and Mn is higher in the leaves on which the population
density of the scale insect is higher and the amount of K is higher on the leaves on which the
scale insect is fewer, The leaves of the crown part of citrus contain larger amount of N, P, Ca,
Mg and Mn than the leaves found in the middle part of the tree. This fact coincides with the
severe damage of the crown part of citrus caused be Unaspir yanonensis in the groves and would
suggest that the leaves of larger amount of K are not suitable for the physielogical condition
of the growth of scale insects,



