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Study on the relationship between solitary cell density and
colony formation of Phaeocystis globosa Scherffel

Li Jie, Lu Jia-Chang”, Lai Jun-Xiang*, Zhang Rong-Can
( Guangxi Key Laboratory of Marine Environmental Science, Guangxi Beibu Gulf Marine Research Center,
Guangxi Academy of Sciences, Nanning 530007, China)

Abstract. Phaeocystis globosa Scherffel blooms mainly develop as colonies, and thus the
transition from solitary cells to colonies is key to understanding P. globosa blooms. We tested
the hypothesis that a particular solitary cell density is necessary for colony formation, below
which colonies will not form. We first cultured solitary cells under different conditions (e. g.,
temperature, nutrients, aeration, agitation, predator pressure, and initial densities) to identify
the solitary cell density at which colonies were first observed. Results showed that solitary cell
density at the time of colony appearance varied with different culture conditions but was within
an order of magnitude of ~ 10* cells/mL. Following the culture experiments, a dilution
experiment was conducted to determine whether colonies formed when solitary cell density
was diluted with /2 media to less than 10* cells/mL. Results showed that no colonies were
formed. However, colonies formed within 24 h when the same inoculum was diluted with a
small volume of /2 media, which allowed the density to increase to greater than 10* cells/mL.
Thus, solitary cells of P. globosa are more likely to form colonies at high density.
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Fig. 1 Colony and solitary cells of Phaeocystis globosa
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Fig. 2 Density trend of solitary cells of P. globosa under different temperatures
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Table 1 Colony parameters, solitary cell densities, and cell growth rates at different temperatures

FEUR R i 2 B2 i B8k IRERE  Temperature group
Parameters of colony or solitary cell 16°C 20°C 24°C 28°C
?gf;;%;‘/%ensity/ind./L 333 + 191a 535 + 324b 857 + 515¢ 333 + 260a
%ﬁ%@ametevum 73.37 + 31.05a 33.90 + 15.49b 60.66 + 37.53c 75.93 + 40.14a
Jelk sm A 4.24 + 1.60a 6.63 + 2.05b 2.78 £ 0.81c 3.31 + 1.68ac

Cells per unit colony area/x10=° cells/um?

FEAA H ST I B 0 g iy 25
Solitary cell density at time of colony appearance/ 10.25 + 1.53a 10.03 + 2.18a 22.23 + 3.64b 18.00 + 2.52¢
x10° cells/mL

PR B AT A K 3R
Cell growth rate before colony appearance
e B ]
Appearance time of colony/d
AR FHRFRRAF A B BIFE P < 0.05 /KFEE2REE, R,
Note: Different letters indicate significant differences between treatments (P < 0.05). Same below.

0.38 + 0.04a 0.40 = 0.04a 0.80 = 0.14b 0.55 + 0.03¢c
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Fig. 3 Density trend of solitary cells of P. globosa under different nutrient conditions
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Table 2 Colony parameters, solitary cell densities, and cell growth rates under different nutrient conditions
PR i s s A i S 4L HIR%M Nutrient group
Parameters of colony or solitary cell oN N/4 op P/4
et
Colony density/ind./L 1056 + 509a 444 + 96b 839 + 118c 805 + 756¢
A H AR
iﬁiﬁ&. 66.06 + 37.06a 47.93 + 29.65b 95.55 + 28.76¢ 70.90 + 30.45a
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pi= = = 4 BR AP
%ﬁ:;&ﬁﬂﬂ.@%g 3 2 4.77 £ 2.32a 8.04 + 3.03b 4.80 + 2.83a 4.90 + 3.51a
Cells per unit colony area/x10~°cells/um
LA B S Y i 1 7
Solitary cell density at time of colony appearance/  77.19 + 37.97a 23.94 + 0.51b 50.55 + 18.26a 33.12 + 8.28¢c
x10%cells/mL
; TR - K%
VR ST AIL L (R 0.58 + 0.20a 0.63 + 0.02b 0.53 + 0.80a 0.74 + 0.09¢
Cell growth rate before colony appearance
e B fi] 6 4 6 .
Appearance time of colony/d
*3 MNRASEREAMNBEASHERARTERERKE
Table 3 Colony parameters, solitary cell densities, and cell growth rates in predator
coexistence system ( G-Experiment) and control ( Control-G)
PR KBS SR A i S Ak PR X BREH
Parameters of colony or solitary cell G-Experiment Control-G
PRk . .
Colony density/ind./L 733 + 316 567 = 231
. 1A
ﬁﬂiﬁ{l. 81.85 + 40.67" 50.62 + 39.63"
Colony diameter/um
PRI M0 40 M 5 .
Cells per unit colony area/x10-3cells/um? 844 %145 583 +236
A I A U 2 B L ) % .
Solitary cell density at time of colony appearance/x103cells/mL 15.52 = 4.74 20.05 = 5.14
PR AT AN A: R .
Cell growth rate before colony appearance 040 £0.07 0.56 = 0.10
Bt B 1] 5 4
Appearance time of colony/d
T = FRYIAITE P < 0.05( tHtest) K- LR RFE, T,
Note: * indicates a significant difference (P < 0.05, t-test) between the two groups. Same below.
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Table 4 Colony parameters, solitary cell densities, and cell growth rates
under air bubbling (B-Experiment) and control conditions ( Control-B)
BAR BB SR AN S A T4 Xof HR2H
Parameters of colony or solitary cell B-Experiment Control-B
A . .
Colony density/ind./L 438 = 88 667 + 260
=3 FA
RIEER 23.50 + 10.88 45.00 + 16.57°
Colony diameter/um
PERSR AN . .
Cells per unit colony area/x10 3cells/um? 388 =123 550 = 1.00
AR T I B P2 L ) 5 . .
Solitary cell density at time of colony appearance/x10%cells/mL 23.64 = 2.51 27.60 = 2.30
HEAR T HTY K- 322
Al LT AUHLE K 2 0.40 + 0.08" 0.24 +0.03"
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- It 1)
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Table 5 Colony parameters, solitary cell densities, and cell growth rates under different initial solitary cell densities

PR RS S AN ML B8 Wi BRI 1/ x10° cells/mL  Initial density
Parameters of colony or solitary cell 1 4 7 9 15
?ﬁﬁ%ensity/ind /L 483 + 284ad 313 + 88ab 277 + 166¢ 433 + 115a 667 + 520d
PR EAR

Colony diameter/pm

VRS THT A0 M 2 2

) 5.40 + 2.27
Cells per unit colony area/x107 cells/um? * a

A T B AR I8 125 B 200 L ) 2
Solitary cell density at time of colony
appearance/x10° cells/mL

K PRI Koo

Cell growth rate before colony
appearance

LR B[]
Appearance time of colony/d

13.73 + 4.57a

0.32 = 0.04a

58.66 + 35.88a 35.79 + 10.99¢

43.98 + 18.80b 61.13 + 33.83c

48.11 + 20.76ab 34.01 = 21.11¢c

7.34 +1.28b 6.28 + 2.83bc 9.25 + 2.25d

96.75 + 12.83d

0.51 = 0.16¢c

0.47 = 0.08b 0.59 + 0.04d

38.61 + 27.10bc

7.74 = 2.65cd

95.04 + 4.99d

0.62 + 0.02d
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Fig. 7 Density of solitary cells of P. globosa
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