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Asgrravr. — Using  Czapek-NDox  solu-
tion, Diplodic zece grew hest when ini-
tial pld levels were about 4.5. Blyeelial
dvy weight increazed with the additior
of yeast extract to thly solutien, The
growth-stimtlating effect of veast ex-
tract could not be replaced with ash of
yeasl extract. Fresh weighly of myceli-
u grown in continucus light wore
greater than that grown in the dark.
Growth of myeelium in light or dark
aid not appear to affeet dry matter pro-
duction,

Diplodia zege (Sehw,) Lev. causes
seedling blight and ear, root and slalk
rot of corn. There are relatively few
reports regarding the factors affecting
growth of this funzus in pure cunltyre.
Durrell (1813} reported that D. sgeqe
grew well on a nwmber of standard
medie such as cornmenl, oatmeal, and
bean stems, Using synihetic media, he
tonnd that the lungus grew well on
those with snerose, dextrose, mallose,
and lactoge, but made slowest growth on
the latter. 1Pure eellulose agar indueoed
profuse growth and sporulation., Kingel
(Z937) and Stevens and Tarsh (1039)
were able to grow the fungus in media
with different earbon sources, 'Wilson
(1942) alsa grew tie fungus in mediz
containing ditferent carbaliydratos and
in diiferent gumples of the same car-
hohydrate. *e obtained evidence that
biotin might be a prowith factor of FiR
zege. Bemeniuk (19%10) reported that
D. zeae grew poorly in Czapek-Dox
liquid medium, plain agar, and zlneose
agar, but that the fungus grew hetter
with additions of small amonmnis of wa-
ter extracts of potato, carrots, and alher
organic materials. Biotin was not found
to be a reguired growtl substance.

This paper prescnts (duta on the elfect
of pl, wyeast extract, ash from yeast
extract, and light on the growth of 1.
zeae in shaker cultyre.

MATERTATE AND BMETTTODS

A gmall pilece of D, 2ede and underly-
ing potalo dextrose agar was taken from
ncar the edge of a rapidly-growing, fonr-
day-old colony and was translerred to a
125 ml Erlenmever flask containing 50
ml of Uzapck-Dox Brota (Fisher) lguid
madinm of pH 4.5 affer autoclaving, All
flasks were placed on a rotary shaker
af 110 rpm wilh the tomperature he-
tween 27-29°C.

To determine the effects of pH and
light on growih, fragmented myeelium
wad grown Tor seven days in 30 ml of
Czapel-Dox aolution adjvsted to give pH
values of 3.5, 4.5, 5.5, 6.5, and 7.5 after
autoclaving., Three flazks from each pk
level were wrapped in aluminum foil
and covered with a loose aluminum toil
cap. These flaske were nged for the
dark treatment. Three »ther Nuaks from
eath pH level were vsed for a light
Lreatment. In that group, aluminmm toil
caps wore used 1o avoid any aeration
dillercnees in the two ireatments. All
flasks were agilated un a volury shaker
at 110 rpm under 300-foot-candles of il-
lumination from Cro-Lux fluerescont
lubes {Pappelis et al, 1964). The pH
of the modium of 'J]l flasks was esti-
niated daily using shovt range pH paper
and drops of modiwum obtgined with =
sterile loop, The fresh and dry weizhts
of the myeelivin wore defermined after
seven days of prowth. Fresh weighls
woere obtained after careflully washing
and decanting three times with 50 1l
of distilled water to remove ull medium.

fittering on a Buchner funnel, wishing
several times with waler, and aspirat-
ing for three minutes afler ihe final

wishing., Aspiration was with a Buch-
ler Water Dooster whicl. provided a con-
stant 40 psi ror uniform  agpiration.
Dry weighis were determined aftor 24
hours drying al. 7S¢,

"The cifect ol yeawl sxivact {Ballimore
Riological Laboratories) on growth of
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I). zege was determined using 0.0, 0.1,
0.5, and 1.0 g of yeast extract per liter
of Czapek-Dox solution. The pH of the
media was adjusted to 4.5 since this
pH gave good growth in previons ex-
periments. In a sepatrate experiment the
fungus was grown nine days in Czapek-
Nox modia with ash from 0.5 g of yeast
extract per liter and compared to growih
in media with 0.h mg yeast oxtract per
liter ol Cxapek-Dox solution. Dry weight
and pIT were delermined after 3. 4. 6,
and 8 days of incubation. The mycelium
wag separated from the growth medinm.
as described above.

Brsurrd awn Dizsgrggmny

The efiec!. of lizght and pH on the fresh
and dry weights of D. zege mycelinm
arg presented in Table 1. During the
firgt 6 days ol growth, ihe change in
pH of the growth medinm in the light
and dark treatments were similar and,
thus, only the pll values of medium in
the light treatment ave reported. Re-

Trunsactions Tlinvis Academy Scienee

cardless of initial pH, growth medium
in ull treatmenis had changed to pH 6.8
hy the fourth day and remalined Tela-
1ively unchanged thercafier. An in-
creasge 1o a higher pH was noted in the
medium of the dark trealment by the
geventh day.

Crowth, ug measured by fresh weight
of the myeelium, wag affected Ly both
initial pil of the growth medium and
by light. Estimates of the myeelinl
prowth ohserved in the flasks during
the 7 days indicated most rapid growth
oceurred in the low pH treatments in
hoth light and dark. After 6 davs,
mycelial growil in the high pH treal-
mentg wag gimilar in amount to that
observed it the low pH treatments after
gno or two days of growlh., lJowever,
the myeelium in the high pll ireatments
ditffered in appearance, being “milky™
rather than forming round. lovse col-
onies. Wresh weight of light-grown
myeeliuvm after 7 days of growth was
rreatest in the pH 4.5 medinm; where-
ag, in the dark, the greatest growth

Tamer 1.—Daily Averages for pll of Diplodia zeqe Growth Medium?, and ¥Winal
Fresh and Dry Weights of D. zege Mycelinm Grown in Czapek-Dox Solution in

Tight and Dark Treatments’. Each Average Represents 5 Flasks,

Days after start of experiment

| -
7

11273 (4546 pll g F owt x Dry wt

pil o i _
after |

sutoclaving pH |pH|pH | pH|jvH | pH| 1. i} L n L I
453 1.3 3.5 6.0 6.8 6.9 6.8 6.8 6.7 643 2.13; 0690 0.56
T T 59l 5.3 6.0 68 6.8 69l e TN 727 LYT| 0.65) 0.62
S sl 6.2 6.3 6.8 6.9l 6.8 6.9 T. 498 193 041 0.58
6.5 6.6 6.8 6.2 6.4 6.9 69 7.0, 7.0 4500 1.9 035 ¢.al
T 6.9 7.0 {i.‘)l 6.8| 6.9 6.5 6.9 7.3 3.70| 1.80 0.62 0.63

| | |

1Mhe gyerages of [ geas growth medium pH Tor fighi and dark treatments sen-
crally varied = 0.1 pH unils during the first, & days of growth, Thus, only the Tight

rreatmenl. averages are reported.

:Parlk treaiment (T was alwminum foll wrapped flasks with foil caps over cottan
plugs ; light reatment (L) was 300 Tool candics of Grow-lux light with aluminum foll

caps over ¢cotton pluss.

Phe pH 3.5 mediom changed to plT 4.5 with autoelaving.
- The pll 7.5 medinm changed to pfl 6.5 with anloclaving.



wag at 3.5, The amounts of fresh weight
decrcased when initial pll was inereased
in both ireatments. Dry weight of my-
celilum grown in rthe light and dark did
not differ greatly in the pTl treatments
cxcept at pH 5.h.

When data coneerning light and dark
grown mycelium are compared litile
difference in dvy weight production oo-
curred but from 2 to 4 fold differencos
oceurred in fresh welghts, the greatsr
gaina occurring in the light. The greut-
est  differences were observed in the
lowor pH treatmants.

Similar differences in fresh weights
of myeelium grown in light and dark
were observed in earlier oxperiments
with D. zege. In those preliminary
studics, the growth medium of the ligat
treatment was chserved to he more
vigeouy than thut of 1he medinm in the
dark and crealed problems during filtra-
tion and washing of the myeelinm, The
chemical nature of the viscous matter
was not delermined, Growth medium
of dark treatments was easily filtered
und pregented no problem when mycel-
ium was washed. In the reported experi-
ment, ithe prowtl medinum was diluted
with 50 ml of distilled water and de-
canted three timaes before being trans-
ferred to the Buchnier funnel for final
washing under reduced pressure. In
these conditions, myecelium wag ohtained
relatively free from the viscous material,
No olher problems were cnconntered in
this slep to suggest that differences in
Tresh weights werc due to cxternal ra-
ther than internal moisture. The earlicr
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work also showed myzelinm dry welghis
to be greatest in the low pH treatments.
I’rom the dala presented in thiz paper,
it is possible that this was due to in-
comyplete removal of Lie vizcous material
adhering to the myeslinm.

Addition of yeast extract to the Cza-
pek-Dox media resulted in grealer myeel-
ful dry weights (Table 2), Throughout
the sampling period, dry weight as well
ag pll increased wilh increaszed amountls
of yeast extract in the growth mediun.
The addition of 0.5 g of veast extract
per liter was conszidercd sufficient to
gtimulate growth in future studies. In
a separate study, ash of 0.5 g of veast
exiraet per liter of growth medium re-
sulted in 160 mg of dry mycelium aftor
9 days of growlh while 660 mg dry
mycelium was obtained in medintm con-
taining 0.5 g of unashed veast extract.
This suggests that 1the growth factor
for D. zeme in yoast extract iz nol a
mineral wnutrient. The nature of the
slimulus from the otganiec matter con-
tained s not known.

Robing et al. (1963 recontly reported
that the regponse of Polyporus schaeintt-
2 Fr. to yveast extract or to the growth
Tactors prepaved from it was definitely
aflected by light. At high veast exiract
levels, light-expozed eultures yielded
higher dry weighls than dark-grown
cultures while the reverse was trne at
low levels of yeast extract. Growth of
cullures in media containing ferulic
acid Tnstead of yeast extract was less
in the light than in the dark cxcept at
high levels of i{his compound. When

Tasle 2~-Average pH of Medium and Dry Weight of Diplortie zexe mycelinm
Grown in Cezapek-Dox Solution with Different Concenirations of Yeast lixtract.
Medium pH after Auntoclaving wag 1.5. Flasks were Wrapped 10 Aluminnm Foil,

Days afrer ivcculation

2
Yeast T T -
lxtract D W
g/l pII myg pH
R §.2 10 5.5
L 5,9 7 6.4
G5 6.2 104 6.5
LI 5.9 137 6.7

) ! 3
D W D w I D wr
g ol mg rlT mg
= - | — —_
& &1 11% 6.1 146
213 6.6 273 6.6 1 N0
263 6.7 32% 6.9 1+ 430
KES) 6.8 422 71 ‘ 315
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godium oleate, ferulic acid, and isoeu-
genol were added ivstead of yeast ex-
tracl. the growth enrves for the cultures
grown in the lighl and dark were sim-
ilar to those for veast egtract media
nnder light and dark treatment. This
wug slgnificant since oleic and ferulic
acids were isolated from yeast extract.
The dry matter yields obiained for
Porig antbigwe Bres, grown in light and
dart was similar to that reported for
Polyporus  schiceinitzii  (Robbing and
Hervey, 1960).,

The ohservation of increased fresh
weights for 7). zeae grown in the light
are uniquee to the work presented in
this study. What role light-induced
changes in D). zepe may play in the
physiology of parasitiznl in root or stem
rot of corn (Cralg and Hooker, 1961;
Koehler, 1460) remains for future stud-
i,
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