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Fusarium solani f. sp. phaseoli K343 H:fad 1D
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Shinsuke SANO* and Tadao Ur*: Effect of the Carbon/Nitrogen Relationship
on the Macroconidial Characteristics of Fusarium solani {. sp. phaseoli

Abstract

The effects of carbon and nitrogen concentrations or C/N ratio on the macroconidial
characteristics of Fusarium solani f.sp phaseoli were studied. The macroconidia were
produced on the modified Czapek agar medium containing various concentrations of glucose
(C) and NaNO; (N). Eleven among the 14 conidial characteristics were affected by C and
C/N ratio; high C and high C/N ratio decreased the pathogenicity, conidial length, microbody
area, total nitrogen content, alkaline phosphatase and catalase activities. Conversely, they
increased the GTso, conidial width, lipid body area, 8-1,3-glucan and total carbon contents.
Lipid content was affected only by C/N ratio; high C/N ratio increased the content. Vacuole
area and acid phosphatase activity were affected by N; high N decreased the area and the
activity. It was revealed that the conidial charactristics are highly correlated with the
C™/N" ratio, where C and N represent content of carbon and nitrogen, respectively. The
exponents, m and n, are appropriately given depending upon the conidial characteristics. It
was also established the regression line of the conidial characteristics on the C™/N" ratio.
Analysis of variance showed that the degree of conidial characteristics at the various C™/N®

ratios were significantly different (P=0.05).

It is suggested that the conidial characteristics

are significantly influenced by the C®/N® ratio in the medium.
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#HEER% 4 v 7 VIBRIRE Fusarium solani f.
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2) BERE2 ERERTRE L. Thbb, 7
Na—A%5, BBV 20g/1 L L&, C/NH
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Fig. 1. Effect of C/N ratio and glucose concentration on the pathogenicity (a), GTso (b), length
(c) and width (d) of macroconidia of F.solani f.sp. phaseoli. The macroconidia were
produced on the media containing 5 (O) and 20 (@) g/1 glucose and NaNO; concentra-
tion for C/N ratios between 5 and 80. Disease index was determined by symptoms
of hypocotyls, rated on 0 (no symptoms) to 5 (severe symptoms). GTso was expressed

as hours required for 50 % germination.

Each point is the mean of three replicates

using 20 hypocotyls (a) or 50 macroconidia (b-d).
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Fig. 2. Effect of C/N ratio and glucose concentration on the lipid body (a), microbody (b) and

vacuole (c) areas of macroconidia of F. solani f.sp. phaseol:.

Each area is expressed as

the percentage of terminal cell area occupied by the subcellular structures. Each point
is the mean of two replicates employing 20 electron micrographs of macroconidia.
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Fig. 3. Effect of C/N ratio and glucose concentration on the total carbon (a), total nitrogen (b),
B-1,3-glucan (¢) and lipid (d) contents of macroconidia of F. solani f.sp. phaseoli. The

contents are expressed as percentage of dry wt.

O glucose 5g/1

@ : glucose 20 g/l

Each point is mean of three replicates.
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Fig. 4. Effect of C/N ratio and glucose concentration on the acid phosphatase (a), alkaline
phosphatase (b) and catalase (c) activities of macroconidia of F. solani f.sp. phaseoli.
The enzyme activities of macroconidia produced on the medium of 5g/1 glucose and
C/N 10 were expressed as 1.00. Each point is the mean of three replicates.
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@ : 20 g/1 glucose

ErgEsh, C/NHOZEEINLDOIIEES
BEFTH T

REE L BRECHHBERS LOWED L Th 5
C/NEDWTFhic  BEY %) 5B OWT, C/N
DB AEIREE U CHETANC@BIT T 5 & 2138y o
Vo 2T, TOX5WECHL, KD 3 EtE i
BT DERH RO, DB L ORHEBIRGR 2K
RELEREOMN IRRFESLEREOREDLD
B\WE C/N O EEINAHERC & BT,

10

L
10 15
co.as/Nn.45

o

Fig. 5. Relationship between hours required
for 50 % germination (GTs0) of macro-
conidia of F.solani f. sp. phaseoli and
C0-8/N0-45 in the medium. Each point
is the mean of three replicates using
50 macroconidia.
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Table 1.

Relationships between the macroconidial characteristics

of Fusarium solani f.sp. phaseoli and the C®/N™ ratio®

in the medium

BicEREMS (P<<0.05) BEBR
#= (Table 1), Fig.1~4 & Table1
LT, m, nOEDERIIK

o Cm/N® (%) Formulae of DYISREEIND, Thbb,
Characteristics (y) ﬁ regression line P< m, nOEIERERRRRREE
Pathogenicity® 0.25 0.10 Y= 6.95— 1.98x 0.01 SRIBIEOPRI Rz T BHOB
: . : : : ERRLUTH B, m>n DL KE
GTs0® 0.86 0.45 V 0.82+ 0.46x 0.01 T o B S B 1 D Lo
Length 0.18 0.05 Y= 78.64—26.24% 0,01 “&x_” Rl ﬁ
Width 0.39 0.13 Y= 348+ 0.55x 005 _&EAL, M=nORRPENS
Lipid body area® 1.68 1.41 v=—13.49+ 8.31x 0.05 U S» M<DOREEEIATHD
Microbody area® 0.11 0.05 ¥= 1.84— 0.36x 005 =E&RTo DI, m, 1Ok
Vacuole area® —0.03 0.25 Y=— 0.07+ 0.40x 0.05 [EAVDIVEERBEOREOHE
Total carbon content® 0.08 0.04 =—12.19+58.23x 0.1 DENZ EBERL TS,
Total nitrogen content® 0.63 0.45 Y= 0.97— 0.89X 0.05 ko z 2k, CO/NHIT RS
8-1,3-glcan content® 0.38 0.16 Y= 0.114 0.29% 0.05 JEr=RFEOHENE L HFE(C/N
Lipid content® 0.41 0.39 Y=-— 0.90+11.86X 0.05 ) #FEd+otoTExriEL L
Acid phosphatase® 0.01 0.14 VY=— 0.71+ 1.32x 0.05 TERTHD Y, Fi, REOKM
Alkaline phosphatase® 0.35 0.25 = 1.60— 0.31x 0.05 SR DT D C™/NC T
Catalase® 0.67 0.35 = 1.29— 0.21X 0.1

BLHEIND LN EZDRS,

a) C and N represent content (g/1) of carbon and nitrogen, respec-
tively. The exponents, m and n, are appropriately given depend- 5 =

ing upon the macroconidial characteristics.

b), ¢), d), e) and f) Refer to explanations of Fig, 1-a, 1-b, 2, 3 and

4, respectively.

INHOEERHRT LERIWELHEET HDD
BB —fREL IV BETHD D,

Z OfFER CY/N ho®Thh, C, NiTh*%
hEMFRORE, EFE (2/D, m, n RPET LE
BB TH B, m, 1 OFEEIUTDOISICLT
Totzo HAWBLINT, 3EEDOREHD C/N I
LB D EZBEEDOM CHAIBIRSE Y L2 X 513
bHo Tk zi¥, Fig.1-b X b 5g/l “r=2—A, C/N
H10;5¢/1 #va—x, C/NHA40;20g/1 7 L2 — =,
C/N It 40 OZEEHITIR LI BETFD 50 % F82F RS
(GTs0) 13, ThEh2.0, 4.3, 6.7TH BHoBLEEN
B 30

2=, 2" L8R

0.2° " 0.05" " 0.2"
ThEf@ll, m=0.87, n=05"E5n%, Xb
©, {OBMOEA SR L Am, nfExked, *
hHDOFEHEM=0.86, n=0.45% GTs Om, nlk
Lo

FERDL5em, naBELLE, GTs TIXEFE
Bt

GTs50=0.82+0,46C0-8/N°-% (r=0,972, P<<0.01)
HEbh5 (Fig.5). FERC, fLOBECRTLHE

=2.0:4.3:6.7

Fusarium solani f.sp phaseoli K
HoyElaF ORI, %3, s,
WIS, TSR X OB R ERC RIS TR O #
FH, ERFRESD I C/N oS % @I L
o

FELCWVED 5 b, 1IMERREREEE L C/N
WoBEYZ T, T, BEH, BFE, ~4
7 mAT DEIE, RBRER, TAHVERAT
& —VIEME, » &7 —EiEHE, REFREEE C/N
o inc e IR 5 AOMB R R L, 5045
M, IR, BEEROES, -1,3-71vh vER,
SRFEGRIIRFFRE L C/N oM EDHEY
Allco BYDOIWED S B, REEEIL C/N D
A I, EOMHBEERL, WROEE & B+
A7 7 £ - EHEERERFRECEE SN, ADHEHE
R LT,

DL IR ST A RN EITOLMED,
KRR, BREOBBTHS C?/N &\ HEIRI%R
ChdZENPDONI, ZOEHm, niZZHPESD
LICREE LIMECH Do £HEL, FhICHIET 2
Co/N® Lo TRl BRERIT, BEALNEE
(P<C0.05)Th - 1o LA EOFERN S, KEOKRIS
ANEFOWEE, BEho C?/N® il B8 ns
ZENELBRD,
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Explanation of Plate

Plate I
1, 2 and 5. Macroconidia of F. solani f.sp. phaseoli produced on the modified Czapek agar medium
of 5g/l glucose and C/N 10.
3, 4 and 6. Macroconidia of F. solani £.sp. phaseoli produced on the modified Czapek agar medium
of 20 g/1 glucose and C/N 40.

1, 3. Lipid of macroconidia stained by Sudan Black B.
2, 4. Electron micrographs of longitudinal section of macroconidium. Bars: 10 gm.
5, 6. Electron micrographs of terminal cell of macroconidium. Bars: 1gm

Abbreviation

L, lipid body ; Mb, microbody; N, nucleus; V, vacuole.
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Plate I
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