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Observation with scanning electronmicroscope of Aspergillus niger,
causal fungus of rot of onion bulb

Kinji Tanaka and Fukuji Nonaka
(Laboratory of Plant Pathology)
Received October 22, 1982

Summary

Aspergillus sp. isolated from the rotted onion bulbs was identified by morphological charac-
teristics of its fruit bodies observed with optical and electron microscopes. Mycelial mat, vesicle
and second phialide of the fungus were formed on 24, 48 and 62 hr after inoculation of conidiospores
on Czapek agar media at 25 C, respectively. Conidial head having vesicle, phialide and conidia
was globose, black in color and 325-720 pm in diameter. Vesicle formed on the tip of co-
nidiophore of 1.25-2.75 mm in height was globose and 45.0-52.5 yum in size. Sterigma was
10-12 gm in length and 3.0-3.5 gm in width. Conidia were globose and 3.5-5.0 um in size, and the
prominent ridges such as in sugar plum were observed on their surface, From the results mentioned
above, the isolated fungus, Aspergillus sp., was identified with Aspergillus niger van Tieghem.
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KU, REREG-BBELT, COMMKBHROBRRTEERL, BREEEZ ).
HENRBENZ = FREOTRICE LS OEKOERIcRAIRTNSL LN, 0%, O
WAMKEBRERLD, REBIZRMA-TERL, REGEMIZBRYELEL, AMOBBH &
BMERRMIEEE U THIBHET 5 (Fig. 1-1). HEN 3% OH O OB ik d 5B
BIED, TOEAVHENRT S (Fig. 1-2),

Fig. 1. Onion bulb rot caused by Aspergillus niger.

1. Shingusare (Rot of the core part of onion scale)
2. Katagusare (Rot of the shoulder part of onion scale)

2. Czapek MEIEH FICFKRENZTFREOEBHE . EERKFRFPIF BT L 4~
F¥FOBRED CEONMEETT Y, B ot Aspergillus sp. (A-1 Hikk) % Czapek EREH
I£25°C TH#L, I0BRICERINLTEERORBREILDONT, £OKE ILRFEHMSE T
B, H¥E Aspergillus niger (A-6-1-1) LHE L7z,

3. EXWMTHRMMCK ZHEHR : Czapek EX#HMic A-1 EHkORTEBHELTHERL,
BENEZ, ERINCTFEROEBREEEHMELLESIZHYDORY, 2.5% 7/ vE -1 TATFEFT
24EEMERE L, 20% ) v EEEHHR T3k ROTI%4 A ABEKRTR2EEEEE L.
HE U385 ) v BEHRCHEERKL, =2/ —vRAThAkL, ZO0RMEERI VT
NTEBLUE, BRALERET . EREORBICERELTY, EABTFHEMSE (AR
T8 F-15) THE Lk

& #
1. i FCRBEShEFREOTE

Table 1. Morphological comparison on fruit bodies of Aspergillus niger

Isolate

Size of organ

Thom and Fennell® A-6-1-1 A-1
Conidium 4.0-5.0 pm 4.0-5.5 pym 3.5-5.0 pm
Conidial head 700-800 xm 390-700 ym 325-720 pm
Conidiophore 1.5-3.0 mm 1.0-2.3 mm 1.25-2.75 mm
(Diameter) (15-20 pym) (10-15 pm) (12-15 pm)
Vesicle 45-75 pm 3545 ym 45-52 ym

Phialide 7-10%3.0-3.5 #m 9-11x3.0-3.5 um 10-12x3.0-3.5 ym




M Beh : 2= 2 LBEOEKICE ST S Aspergillus niger DEXBT ARSI IER 3

M Utz Aspergillus sp. (A-1 Hi#k) OFEE DK X X% Thom and Fennell® OFEERE
S UHEE (A-6-1-1) EXHLUTRLHDH Tablel TH 3. ZOHE, FEZIEOIOK
2T BANSVERDS SRFLSME, WFhORE b Thomand Fennell® #% s &
CEBEFHEEFEAE—BH LT

2. EERTHRASICL3TFESERRBORE

Czapek XML COREORHZ > OME L TFEEDOERHEMERLI2bDH Fig.2 TH
3. 4BMEL S T 0 = —ORERNRA S, SEECHOS ORKAEE D, 2BHkic KT

(4]
<
v

Sporulation

(3]
(=

oy
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Development of vesicle

Diameter of mycelial mat (mm)
—
<

24 48 72 96 120
Time after inoculation (hr)
Fig. 2. Mycelial growth and fruit bodies development of Aspergillus niger
cultured on Czapek agar medium.

OB EEIN. 10HBIZIE Fig. 3 wRTLdiL, EHBFR) Y IRoOBHREZ > 2R
L, ZOHE&ZI 55mm 2 L. FREADHREELERABFEMBT CHE LRI Fig. 4
RRTBEDTHSB. HOS RHET, BHEY 10pm OF4LEFHROGEBEAL, ToREXR
45~52 ym (Fig. 4-1) TH 7. THO D OEHEITE | EFELE L (Fig. 4-2), RTEOLICHE
2EFREERK (Fig. 4-3), 512D, 2~3fDa <4 + viROSEaFE#LE Ul (Fig.

Fig. 3. Mpycelial mat of Aspergillus niger cultured on Czapek agar medium 14 days after inoculation
at 25°C.
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Fig. 4 Scanning electron micrographs of fruit bodies of Aspergillus niger.

1. Vesicle, 2. Conidiogenous cell initiation, 3. Phialide and emergence of conidia through
ruptured phialide apex, 4. Typical, dense clusters of phialides and conidia, 5. Conidia,
6. Conidia germination. (Bar represents 10 gm)



Hrp - B 2= 2 ¥ @EDOEMICE T 5 Aspergillus niger OEEBLT RS L 28% 5

4-4), THhBOBEETSTAR UIMEFIHESRE, HTRT,
ZORESE 325~T20pm THor. WTOKE S 42~ Conidial head
50 um T -7 (Fig. 4-5). TS 5 S 120, '«uzuam,,a
W2BHCIEK LT RF SR E -7z, WK i 6~ WE 11T SIS 250k N
NTRFENRN, ZOWET 20OMBE I (Fig. 4-6). :
SeEBAMEE S & TN X B MEROMRARA LT, T
EHEMAR TR U b 02 Fig. 5 T5 3.

Conidium

+— Conidiophore
£ 3

B = A FHMEOEME S50 8 XN 5 Aspergillus sp. DF-52

HWORREAPHMEBITHNL, I 51, Z0MMBEAEAE

FEHMBICIOBE LT, BMOREAEIT - 7. Aspergillus niger

DRERTOKE XITDONTIE, D 1392h T8 H iy TR Vegetative cell
UZ<5#iCid 3.78~4.41pm 2L, Thom and Fennell® LTJL_
i3 Czapek BRIEMTHERLUIZEEGKII 4.0~5.0um T, 1§

D5DORESRFA~TSym THY, TORIKHE L, H2HT% /;/ Foot cell

BRI 2 LERLTHE. ARERTOHNEREZCh SOHME , o

_ i 5 Fig. 5. Schematic diagram of
CHBTZE, RTIORESHERY ORMEBHTORES, conidum structure of Aspergillus
BFOHT—HL, THDY DRKE I SPEMNL 2% g il niger.
VEDEIITr =2 F P O5MELIcRE DR L 5E1cHE Lz
2 A F IR BHENES M5, AE 31929 41 Machacek? 23 #ik Ute Aspergillus niger
van Tieghem LR—BTH 5 ERFELI. A niger OFERTETHD S O BMHEE ICONTD
WEY BHBY, BEHNICFREOMMMIELBE ULcHEEAH o800, XEOFEROE
BB EAE FHMBE THE LIS, TS, BFEIUBT-OREHE &RFIRBES
Ly, WCBRTFOEmMIZ v <~4 +vREZLTHD, ThBKSERNUCHETZ LS
GRR &8 > TR U BB HEBINRT B L AR L.

o] =

F= 2 FBEDOEBI A & 504 U7z Aspergillus sp. DFEKDERBAE L EHIMME S X VEEE
FEMBITHEL, HOREEIT-7. KEOME % Czapek R T 25°C TiEHRST 3
&, 24l a0 = - 2Ebh, SBMTHO S A, 2EHEICE 2 ET LIcaEBETOR
BB, EhENED SN S8 TR 325~T20 pm, SMEFRE O E X 13 1.25~2.75 mm, HO S
{2 45.0~525pm C, 2O EICHE L, ROTEIHEFEZRKL, FOKE XF 10~12%3.0~3.5
pm THoTo, 5T, 2D RIC2~I DN ERT-OBER A ohtz. BTy ~<4 F ok
ZEL, TOKREIR3IS5~50um TH-%. ChoDBBBEOEED S, KEIT Aspergillus
niger van Tieghem &REISE I,

51 A X ®
) #m#E K (1931). EHOBBURICHT. RO 18, 284-288.
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Analysis of Oceanic and Meteorological Phenomena in the Ariake Sea
by Observation System of the Ocean

IV. On the water temperature in the shallow area

Kiyoshi WaTtanaBE and Masanobu Fuimoro
(Laboratory of Shore Reclamation and Hydraulic Engineering)
Received October 8, 1982

Summary

The water temperature obtained by the observational apparatus of oceanic phenomena in the
Ariake Sea for five years from 1977 to 1981 were analyzed statistically and the characteristics of its
variation in the shallow area were examined.

The following results were obtained.

(1) The mean value, the highest value and the lowest value of water temperature are 17.8°C,
31.8°C, and 2.9°C, respectively.

(2) Water temperature is affected by atmospheric temperature and sea level and varies with the
periodicity for about twelve hours.

(3) In summer, water temperature is lower relatively at high tide or spring tide. On the con-
trary, in winter, it is higher at same tide.

(4) Daily mean water temperature (WTAVE ,) is affected greatly by the daily mean atmos-
pheric temperature of the previous day (ATAVE y_,)). The relationship between these values is
expresed as

WTAVE ,, =0.85ATAVE ,_,; +4.32 (7=0.96)
(7: coefficient of correlation).

(5) The highest value of daily mean water temperature is 29.7°C and the lowest value 6.3°C.
(6) Yearly mean water temperature is 17.8°C and is higher than yearly mean atmospheric
temperature by about 2°C.

(7) The daily range of water temperature is smaller than that of atmospheric temperature and
its yearly variation is relatively small. These values are 1.7°C, 5.3°C, respectively.

1L #
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#-4 H¥#KkiE
(BfL:°C)
#® R 1 2 3 4 5 6 7 8 9 10 11 12 F
B HIS24F 7.6 7.0 9.8 |14.9 |18.3 | 21.5 — — — — | 16.4 | 12.8
53 9.8 8.2 | 10.5 | 14.5 [ 19.0 — | 28.7 | 26.7 | 21.2 | 17.5 | 12.6
54 10.0 | 9.8 {11.1 — |18.0 |23.1 |25.7 | 27.9 | 26.1|21.8 | 16.9 | 12.7
55 9.7 8.3 110.8 |14.4 | 18.3 | 23.0 — | 25.1 | 24.4 ] 21.3|17.4 | 11.3
56 7.0 8.2 | 10.1 18.6 | 22.0 |28.1 27.0 | 25,0 | 21.4 | 16.2 | 11.5
EOH 3.8 8.3/10.5 |14.6 |18.4 [22.4 | 26.9 | 27.2 | 25.6 | 21.4 | 16.9 | 12.2 | 17.8

H) FF-HEZIOBME ERASSHZATHS.
SEERRIAEROICEMEETS 5.
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3.3 JROBEXE
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14 EBEAREBEREH H545 (1983)
F#-5 KEHEEAEEE
(B4 : °C)
ﬁ:_ Al 2 3 4 5 6 7 8 9 10 | 11 12 | #
MERIS24 | 1.7 1.6 1.5| 2.3 2.2| 1.8 — —| =1 —1 1.6 1.5
53 1.8 1.3 1.3 16| 23] —| —| 1.6 1.2| 1.6| 2.5| 1.5
54 1.2 1.2 1.5 — | 16| 1.6( 2.0 1.6| 1.5| 1.3 1.6 1.4
55 1.6 130 1.1 16l 2.0 1.7 — | 12| 1.7] 1.4 1.4 2.1
56 1.5 1.0 1.3 — | 22! 1.8] 2.4| 1.8| 2.1} 1.7| 1.9 1.8
Eo# 1.6 1.3 1.3 1.8] 20| 1.7] 22| 16| 16| 1.5| 1.8| 1.7| 1.7
TH) &PEEI0HMYERNNSEATH .
FERRMBEBROTBEEETH B,
7odic, HEEDOHBFHELERD, chiE2ESWAT. 2, SEHOBAZERKEBOR

BEDHTHED & ESel-1LILRT. T OEE,
A HOF BN, T, BKROHH
DHEHICKEVD 22dic, VEBOED b o R
&, THbB, SERZELTASE, H o . onon®
B2 DY HE R, Kig A8 1.7°C, KR At 5.3°C T, ' 3 ;
A D 8% O FHFEY 3.6°C ENEERT.
i, FRZOHEME &I ATEYHETREB L 41
~63°C T 22°C DWEHHBORFLT, K
B3 1.3~22°C TZDEIEHLTLIT 0.9°C T

KBOHEELAROZENERE T S &,

BB, FoIT, KEOBBENEEKICAS S, o
WICH ST LB DK L, KR O HE gooooone
EREMARELTEEASELIEL, 2 3 A 1 ki & O o H B FI i

WRDINIVWERETH 3.

] =

AHEBICRBEIh T AEBEREEZBIEEBICK - THONIBMS2ED H564£0 5 EB O
KIBF — & ZHEIICHET L, BERICE T 3KEOEERERTT L. 20RBE, Kok
W EBH S LN T

(1) KiEOFHE, BElsIUREHERZELENR, 17.8°C, 31.8°C XU 29°C TH 5.

(2) AKRBRESLCHLOXEERIT, BERBUAMTERT 2.

(3) EHEHMEs X RS, HEMCKRRELLD, KHEEOREERT.

(4) HE#ZKE (WATAVE,,) 31 B O HEARE (ATAVE ) OEEEKEL{R,
ZhooMBERERATRINS.

WTAVE , =0.85 ATAVE _,, +4.32  (HIB{%% : 0.96)

(5) HEmkEORE, BREMZTHEN 297°C, 63°C TH 5.

(6) HEF#kigi 178°C T, FEHRE LV 2°C Bl

(7) KEBOHBEERIABIKHENTNEL, O 1EHOEFH DL, T,
EMEIZATEL 1.7°C, &M 53°C TH 5.

Zh 5 DEF



