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Effects of colloids with different origin and size on the growth of photosynthetic

bacteria

ZHENG Ai-Rong, ZHENG Xue-Hong, CHEN Min (Depart. of Oceanography and Institute of Subtropical Oceanography,
- Xiamen University, Xiamen 361005, China). Acta Ecologica Siﬁica,2005,25(1) :96~102.

'Abstract:Marine colloids are an important source of nitrogen for bacteria and phytoplankton growth. Elevated concentration of
colloids may stimulate algal growth, however, sometimes result in red tides in coastal water. The research showed that
bacterial growth and respiration in the presence of high-molecular-weight (HMW) dissolved organic matter (DOM) were 3~6
times greater than those in the low-molecular-weight (LMW) material, and that exposed to sunlight caused DOM to release
nitrogen-rich compounds that were biologically available, and enhanced furthermore bacterial degradation of colloids. The
effects of colIoids with different source and size on the growth of photosynthetic bacteria (PSB, Rhodopseudomonas palustris)
were studied. Colloids were isolated by cross-flow ultrafiltration from the cultured solution of Marine Chlorella and Isochrysis

galbana, Xiamen Bay, Jiulongjiang Estuary and Jiulongjiang River (in China) respectively. The results showed that the
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average of relative increasing rates of PSB in the presence of riverine, estuarine, marine and biogenic colloids were respectively
47.3%~196.2%, 3.6%~9.3%, 8.1%~10.4% and 2. 4% ~6. 9%, comparing to the control treatment when concentrations
of colloidal organic carbon (C.. ) were 0 ~ 281.0umol/L, 0~ 121.2umol/L, 0 ~ 88.8umol/L. and 7.7 ~ 548. 6umol/L
respectively. The results also showed that the average of relative increasing rates (Y) of PSB in the presence of riverine colloids
were logarithmic correlation to concentrations of dissolved organic carbon(Cpoc)s i.e. Y (%)=—193. 74 70. 7 InCpoc, which
indicated that riverine colloids of higher concentration have more effect on the growth of PSB than those of lower
concentration. For biogenic colloids, the stimulation of colloids produced by Marine Chlorella (C..=0~548. 6upmol/L) on the
growth of PSB was greater than that by Isochrysis galbana (7. 7~384. 4umol/L). Results also showed that the growth rates of
PSB in marine colloids with 10kg~0. 22pm size were 1. 4 to 1. 6 times greater than those in marine colloids with 1~10kD size.
This was not only related to COC concentrations and salinity, but to higher abundance of glucose and galactose in the colloids.
All the above results suggested that the colloids with different origin and size could be uptaken by PSB and spur PSB growth to
different degree.

- Key words :colloids; photosynthetic bacteria; origin; size; growth
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PSB R B E Y BB M E (Rhodopseudomonas palustris) , 518 53 515 3| RSB WICEN, AR OB EE TR N=
(0. 146 +7.620Ds50) X 10° 28 , Ko ODgso R B FE 721 A YEIEETH 660nm KA IEFE  LBAAZFRB EBKELEE
PRI MFE 11I5SCHBKE 15~20min,
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1.2 7KAE A0 e A 42 B
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MAABT TR OMBE BRI, L F 4 8% 0,18.0 1 28.0, R EA: I B K B K RE R B T ¥ /K /) Bk 3 (Marine
Chlorella TRIFR/NEREE) FIERF M & B (Isochrysis galbana, RIS WOV . HEFBRHH & . H & NaCl M MgSO, #
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~0. 22pem BB . T 48 I8 WK RO R AR <<10kD A RS R BT k5 iR JF A Rl . 1kD~10kD 7 4% B2 44 i 32 B . B3 /K 7K A 1t
Fe gt 10kD o 23 4F 25 48 B 3 B A 38 o 9 <<10kD fy W, AR EBE o 78B4 1kD i) F Rk 83 B (Millpore 2y 6] 4 7=, B
S P2P LAC CO5)HE I, B WA BB ERNZ N 1~10kD B, KB EBOR £ <1kD,
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Fig. 1 The relative growth rate(Nt/No) of PSB in the medium of riverine, estuarine or marine colloids
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¥1 PSBEAFRARESARANEREANMRPHUBEXNEKRE N/N, MIEFHRE A XXR
Table 1 The relationship between N;/N, and culture time for PSB in the medium of colloids with different origin and size
B Cuoc Ccoc ;ﬁi N /lf'lfl:ﬁaﬁilnr HXRE® 418° RFEEC y® Y®
Colloids (pmol/L) (pmol/L) (d) - ; r n pP< (%) (%)
0 S=0 10 0.904 0.417 0. 9885 10 0.01 — —
—— 0 10 0.673 1.098  0.9669 10 0.01 4.6~75.1 47. 3
o _ 31. 0 5. 6 10 0.685 1.190  0.9667 10 0.01 6.4~87.7 56. 6
Riverine colloids 140. 5 st~ 7th 0.593  2.844  0.9825 7 0.01 9.9~269.5  192.3
281. 0 15t~ 7th 0.652 2.896  0.9802 7 0.01 11.6~253.2 196. 2
0 S=18.0 0.831 0.288  0.9473 10 0.01 — —
— 0 0.912 0.236  0.9800 10 0.01 0.8~8.2 3.6
| _ 114. 2 2. 4 10 0.931 0.242  0.9907 10 0.01 0.2~12.8 6. 3
Estuarine colloids 60. 6 0.967 0.244  0.9783 10 0.01 5.3~14.0 9.3
121.2 0.997 0.198  0.9851 10 0.01 3.5~15.3 8. 4
0 S=28.0 0.826 0.149  0.9505 6 0.01 — —
5 2 i 0 0.893 0.183 .0. 9748 6 0.01 4.1~11.8 10. 2
_ ' 221. 4 1.8 2nd ~ 7th 0.900 0.169  0.9624 6 0.01 4.7~11.5 9. 2
Marine colloids 44. 4 0.862 0.204  0.9886 6 0.01 4.1~12.6 10. 4
88. 8 0.844 0.201  0.9833 6 0.01 1.8~10.6 8.1
0 S==35.5 0.839 0.108  0.9679 9 0.01 — —
R 0 0.920 0.089  0.9816 9 0.01 1.8~8.38 5. 3
| 74.5 11. 0 gnd ~ 7th 0.938 0.079  0.9037 9 0.01 0.6~8.9 5.3
xz:;z Chlorella 274. 3 0.873 0.117  0.9381 9 0.01 3.1~9.6 6. 4
548. 6 0.848 0.129  0.9642 9 0.01 2.1~9.6 6.9
0 S=35.5 0.864 0.088  0.9674 9 0.01 — —
SR B& 0 0.754 0.127 0. 9808 9 0.01 —9.1~—1.8 —5.0
Isochrysis galbana  51.1 7.7 2rd~ 10th 0.782 0.144 0. 9864 9 0.01 0.1~4.4 2.4
colloids 192. 2 0.824 0.102 0. 9866 9 0.01 1.7~4.1 2.4
384. 4 0.801 0.146 0. 9838 9 0.01 4.0~6.1 5.0
0 §=32.0 0.993 0.076  0.7532 9 0.05 — —
5 7 A 2.0 0.924 0.212  0.9795 9 0.01 4.5~43.4 28. 5
Marine colloids 51.1 0.934 0.212 0.9824 9 0. 01 5.7~44.5 29. 8
(1~10kD) 102. 2 0.919 0.207  0.9703 9 0.01  65.8~44.2 27. 2
X5 A H 1.4 e 0.947 0.276  0.9868 9 0.01 10.7~63.4 42. 8
Marine colloids 34. 0 0.917 0.264  0.9760 9 0.01 5.9~58.0 37. 3
(10kD~0. 22pm) 68. 0 0.881 0.337  0.9702 9 0.01  6.4~74.9 46. 6

(DConcentration of organic carbon in ultrafiltrate ;@Concentration of colloidal organic carbon ;@ Regressing equation; @Correlative factor;

& Numbers ; ©®Confidence ; DRelative increasing rate ;8 Average of relative increasing rate
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Fig. 2 The relative growth rate (Nt/No) of PSB in the medium of biogenic colloids
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