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SUMMARY

The effect of concentration of carbon and nitro-
gen sources on-the sporulation and the life cycles
of three strains of Zzgosaccharomyces was invest:
igated.

Th;, results are as follows:

1) Thf‘ good sporulation of Zygosaccharomyces
bisporus, delbruekii, and Z. steineri was obtained
on solid medium containing 0 to 0.001% of nitro-
gen and 10 to 20% of glucose.

The high content of nitrogen was detrimental to
sporula\tion and asci were formed under 0,01% of
nitroggn.

2) Tt is widely accepted that the life cycle of
Zygosaccharomyces proceeds in the following way:

Ascospore...Vegetative cells...Conjugation  of
vegetative cells...Sporulation... Ascopores

But zygotes of Z. bisporus proceeded to vegetative
cells when transfered to the suitable medium for

vegetative reproduction, and then formed asci.
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TABLE 1. Final Composition of Medium

Components Amount per litre
Dextrose 0, 50, 100, 150, 200g
Casamino acid © 0,0.01,0.05,0.1,0.4 g(as N.)
KH,PO, ) 0.5 ¢
MgSOH,0 0.5 g
CaCly2H,0 0.33g

KI 0.1 mg
MnSO, 0.0lmg
ZnCl, 0.07mg
(NH4)6 MO0y 0.01lmg
FeCly 0.05mg
Thiamine 500.0 mcg
Riboflavin 200.0 mcg
Pyridoxine 500.0 mcg
Nicotinic acid -500.0 mcg
Ca-pantothenate 500.0 mcg
Biotin 10.0 mcg
Folic acid 4.0 mcg
Inositol 2000.0 mcg
p-Aminobenzoic acid 200.0 meg
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TABLE 2. Effect of Conntration of Glucose

and Casamino-Acid on Sporulation of Zyg-
osaccharomyces bisporus

Per Cent | Per Cent Incubation Days
of w of .
Nitrogen l Glucose 2 1 8 [ 10
}T 0 + + +
1 5 -+ ++ +
0. 10 | ++ | +++ ++
| 15 4+ ++ + -+
20 | ++ + + -+
0 + -+ -+
5 + + +
0.001 10 + 4 E R A 4+
15 | ++ | +++ | b4+
| 20 | 4+ | bt
| 0 + + o+
5 + + +
0.005 10 + | +
15 ++ | e
20 | ++ |+t |
0 + b 4 +
5 + + =+
0.01 10 + + 4+
15 + ++ ++
20 + +
0 - - -
5 - - -
0.04 0| - - -
‘ 15 | - - -
20 - T —

Per cent of ascii—=0%; +=0.1—5.0%; ++
=5.1—10.0%; +++=10.0—-30.0%
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TABLE 3. Effect of Concentration of Gluccse
and Casamino Acid on Sporulation of Zygos-
accharomyces delbrueckii

“Per Cent | Per Cent | Incubation Days
of of T A
Nitrogen | Glucose 2 { 6 j 10
0 + -+ -+
5 + + -+
0. 10 ++ + -+ +
15 +4 | ++
20 +4+ |+t + +
0 + -+ -+
5 + + 4+ ++
0.001 10 ++ | 4+ ++
15 +4 R + -+
20 +4 ) R +
0 + -+ “+
5 + + 4+ + -+
0.005 10 e+ + -+
15 + ] et + -+
20 +4+ A + 4+
0 — - —
5 + 4 + -+
0.01 10 + + +
15 + ++ ++
20 + ++ + -+
0 — - -+
5 — - -+
0.04 10 - - +
15 - - +
20 - - R,
Per cent of asci: —=0%; +=0.1-5.0%; +-+

=5.1-10.0%; ++-+=10.1—30.0%

TABLE 4, Effect of Concentration of Glucose
and Casamino Acid on Sporulation of Zyg-
osaccharomyces steineri

Per Cent | Per Cent | Incubation Days
of of
Nitrogen | Glucose ’ 2 ’ 6 1 10
0 + ++ o+
5 ++ A+ ++
0. 10 R R o F -+
15 A+ + -+
20 + -+ ++ -+ ++
0 + o 4+ + -+
5 | 4+ | 44r 44
0.001 10 +4+ D e+
15 +4+ | et o+
20 ++ ’ + -+ + +++
0 ]+ + 4
5 + ++
0.005 10 NRNUN R ++
15 R e e
20 +4+ |+ b+
0 + + +
5 + + +
0.01 10 + -+ + +
i 15 =+ + -+ +
J 20 -+ -+ -+ ~+-
0 — — —
‘ 50 - - —
0.04 0 - - -
) 15| - 1 - -
. R R
Per cent of asci: —=0%; +=0.1—5.0%; -+

=5,1-10.0%; +++=10.1—30.0%

TABLE 5, Effect of Concentration of Glucose
and Casamino Acid on Growth of Various
Species of Zygosaccharomyces

Optical Density

Per Cent | Per Cent
Zygosac-
of of Zygosac-| <78
Nitrogen \ Glucose Ve ch'd Ibch. Zygosacch.
bisporus |0€PTUEC steiner1

| |sP kii
0o | o0.000 0.001 0.000
5 0.006| 0.008  0.001
0. ‘ 10 0.012] 0.012 0.001
\ 15 0.008] 0.004 0.001
| 20 0.006| 0.004 0.001
[ 0 0.004] ©.001 0.000
\ 5 0.080| ©0.110,  0.108
0.001 | 10 0.070] 0.077]  0.069
25 0.070, 0.077 0. 060
i 20 0.045  0.065 0.050
| 0 0.006; 0.001 0.000
5 0.160] 0.125  0.174
0.005 | 10 0.153 0.108  0.160
i 15 0.080, 0.088 0.101
3 20 0.075| 0.078] ° 0.070
; 0 0.001) 0.004  ©0.001
‘ 5 0.168] 0.158/  0.194
0.01 | 10 | o0.167] 0.120]  0.180
15 0.148 0.018  0.119
| 20 0.080| 0.018 0.065
! 0 0.004 0.004 0. 000
| 5 0.180] 0.174 0.258
0.04 10 0.174/ 0.148  0.213
: 15 0.160; 0.1¢4 0.112
% 20 | 0.098 0.091 0.060
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Fig. 1. Vegetative reproduction of zygote of Zygosaccharomyces bisporus

A-F: the same samgple at different times

1. Asci of Zygosaccharomyces bisporus observed
a mass culture

ascus derived from diploid zgyote.

ascus derived from a vegetative diploid cell.
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B. Ascospore formation after budding of zygote
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Fig. 3. Life cycles of Zygosaccharomyces type
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