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THE MORPHOGENESIS OF NOSTOC FLAGELLIFORME UNDER
CULTURE CONDITIONS

ZHAO Xue-Min*?, BI Yong-Hong*, ZHOU Guang-Jie* and HU Zheng-Yu!

(1. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072; 2. Ministry of Environmental Protection,
South China Institute of Environmental Science, Guangzhou 510655; 3. Guangdong Academy of Environmental Science, Guangzhou 510045)

Abstract: Many studies were about the morphological development of Nostoc flagelliforme with the improvement of
techniques of cultivation. Although the effects of the combination of temperature and illumination, nitrogen sources on
development of N. flagelliforme have been described by many investigators, the effects of many environmental factors
on developmental cycle of N. flagelliforme have not been studied. In the present investigation, the effects of different
light intensity, nutrition and agar concentration on the morphological development of N. flagelliforme were studied. N.
flagelliforme was collected at Siziwangqi, Inner Mongolia. The experimental strain was purified by our laboratory. The
light intensity was designed with 0, <1, 10, 20, 30 and 60 pmol/m?s, nutrition levels were BG11, BG11, (nitro-
gen-deficiency), BG11 (phosphorous-deficiency) 1/10 BG11,, and agar concentration was 0.5%, 1%, 2%, 4%, 6% and
8%, respectively. The liquid culture of N. flagelliforme was 20, 60 or 180 umol/m*s at 25°C. The development of N.
flagelliforme was inhibited by complete dark and low illumination of <1 pmol/m*s with solid media in experiments. N.
flagelliforme was found to stay at sole filament and could not finish the developmental cycle. When N. flagelliforme was
exposed to continuous illumination at 30 pmol/m*s after the dark-grown for 16 days, synchronous development took
place. The part of filaments split to form hormogonia and heterocyst. If these hormogone and heterocysts were con-
tinuously kept at illumination, the synchronous development would disappear. There was quick growth of N. flagelli-
forme at 10, 20, 30 and 60 pmol/m?s, but its filament became yellow at 60 pmol/m*s. The growth rate, carotenoid con-
tents and polysaccharide contents of N. flagelliforme increased with the increase of illumination with liquid bubbled
culture. In contrast to solid culture, the liquid bubbled culture of N. flagelliforme could tolerate high illumination. N.
flagelliforme formed more heterocysts under low nutrient conditions. The location of heterocyst formation was varied in
terminal, intercalary, contiguous place. Nitrogen-deficiency induced the formation of heterocysts. No heterocysts dif-
ferentiation occurred in BG11 media. Phosphorous-deficiency induced the formation of more small cells, which was
varied in shape and size. N. flagelliforme had the same development characteristic when agar concentration from 0.5%
to 4%. It developed from hormogonia to filamentous aggregation then released filaments from aggregations. The fila-
ments in aggregations were winding and twisting. The released hormogonia would repeat the above developmental cycle.
The development of N. flagelliforme was not in-phase. In general, the above developmental morphology of N. flagelli-
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forme coexisted. When agar concentration was at 0.5%—4%, the time of hormogonia released delayed with the increase
of agar concentration. The release of hormogonia was investigated at 0.5%—1% agar concentration media for 8 days,
and 2%—4% agar concentration media for 11 days. In solid culture with 1% agar concentration, stream of hormogonia
migrating on the surface of agar was investigated. N. flagelliforme developed from hormogonia to filamentous aggrega-
tion when agar concentration was from 6% to 8%. Filaments were enveloped by thick sheath so that they were winding
and could not be released. The results indicated that illumination and water content of culture medium were important
for the development of N. flagelliforme.
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( ); C. . :D. 10 20 30 pmol/m? s 15d
; E. 60 umol/m?. s 15d i F 20 umol/m? s ;G H. 60 180

umol/m?. s ( =20 pum)

A. Filaments of N. flagelliforme cultivation in complete darkness in solid medium after 15 days; B. 16 days dark growth followed by 6 days in
the light of 30 umol/m?. s. N. flagelliforme synchronously developed to filaments with heterocysts (shoot under pH stage); C. The synchro-
nous development disappeared after continuous illumination. The filaments aggregated and twisted; D. Filaments growth at illumination of 10,
20 and 30 pmol/m?. s after 15 days; E. Yellow filaments growth at illumination of 60 umol/m?. s after 15 days; F. Aggregations of N. flagel-
liforme in liquid bubbled culture at 20 umol/m? s; G, H. Filaments of N. flagelliforme in liquid bubbled culture at 60 and 180 umol/m?. s (Bar
=20 pm)
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& kR Plate
A.1/10 BG11, 10d ; B. BG11 ; C. BG11
D. BG11 ( =20 pm)

A. Filament with more and contiguous heterocysts in 1/10 BG11, medium after 10 days growth; B. Heterocystous filament in BG11 medium
without nitrogen; C. There were no heterocystous filaments in BG11 medium; D. Small cells with varied shape and size in BG11 medium
without phosphorus (Bar =20 pm)
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& ki Plate
A. , ; B. , ( ); C.

; D. ; E. , F. 1% , ; G 6%—
8% : H-1. 6%—8% 7 ( =20 pm)
A. A hormogonia with a tapered appearance of the terminal cell; B. The differentiation of intercalary cells of hormogonia was coincident with
filament expansion, the terminal cell differentiates to heterocyst (shoot under DIC stage); C. Aseriate stage cells; D. Aggregation of filaments;
E. Aggregation of filaments broke and formed new filaments; F. Streams of hormogonia released from aggregates migrating on the surface of
1% agar solid medium; G. Aggregations of filaments in BG11 medium with 6%—8% agar concentration; H-I. Aggregations of filaments in

BG11 medium with 6%—8% agar concentration had thick sheath after 7 months growth (Bar =20 pm)



