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The stability of phytoplankton counting with inverted microscope
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Abstract; Accurate and quantitative analysis of phytoplankton communities in lakes and rivers is very important to evaluate the
health of lakes and rivers and ensure the safety of human drinking water. Microscopic examination is the only method for quantita-
tive analysis of phytoplankton community structure, but it can not meet the requirement of phytoplankton count analysis. Based on
the vision field method with an Utermohl inverted counter, the method of using photograph taken by inverted microscope is put for-
ward. This approach was used to count the three kinds of pure algae samples and Lake Poyang field samples and we found that: 1)
The count is not accurate with the magnification of 5 or 10 times because the phytoplankton is too small, but accurate for 20 or 40
times. The number of photos is the main factor affecting the counting and analysis of the photo method, with higher accuracy for
large numbers of photo-taken times. 2) For all the samples, the counting results are stable when taking 5 or 10 photos with magnifi-
cations of 20 or 40 times. 3) The method of inverted microscope photograph is more stable than that of counting frame, eyepiece
field of view, and Utermohl inverted counter field of view, with a minimum variation coefficient of 0.812.
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Fig.1 Counting field of view by counting box row grid method
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Fig.2 Counting photos with inverted microscope
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Tab.3 Variation coefficients of two macroscopy methods
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Tab.4 Comparative analysis of five microscopy methods

i , , LT T B/ . T2 T B/ L WREEmE, IPBEAY GEOE
BiloTE j WETAR FEBY ey PRI B e
mm mm min mm He il
THEHE 5 4% 19.6 | 8 50 25 120 100%
T 10 13 4.9 O 4 100 50 120 100%
20 fi% 1.23 O 1.23 325 160 120 100%
40 1% 0.306 O 0.306 1308 650 120 100%
H 4 5 fi 19.6 O 19.6 20 10 392 98%
L2 10 fi% 4.9 @) 4.9 100 50 400 100%
20 f% 1.23 O 1.23 400 200 400 100%
40 3 0.306 @) 0.306 1225 612 400 100%
H 4 5 4 19.6 — 10 40 20 120 100%
g 10 % 4.9 ™ 4.38 90 45 120 100%
20 fi% 1.23 Q 1.23 9 325 160 100%
40 3 0.306 O 0.306 1308 650 120 100%
T 54 19.6 O 19.6 27 14 490 100%
L3S 10 % 4.9 O 4.9 109 55 490 100%
20 3% 1.23 O 1.23 434 217 490 100%
40 13 0.306 O 0.306 1735 866 490 100%
50 54 2.218 ™ 2.218 221 108 490 100%
G 10 % 0.564 O 0.564 869 435 490 100%
JibeS 20 {3 0.140 O 0.140 3484 1742 490 100%
40 13 0.035 O 0.035 13919 7000 490 100%

3.3 ER B A AT BT

BERLER RO A BT A R R AP /N 22 e S BOE BT R . H TSR 10y
AN @ 100~ 500 ASHLEF, HHEUE 2 A 7E 300 AL, Se i 100 SRR, G505 BB b, BRI
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FES RO, LA 07 B R R A G e MW SRR 0 2 T, 902 < 350 {E 300 A e
52, SRR SR TR BOT R R s SRS R R AN B 300 A, SR8 < S g 100
ANRLEF” A 20 A8 R RO 2 , R RIS T 70 R [R5 50 R A R 201 s 76 40 F5 450 F 100 ASHLEFL
I EOHE R 8.19% , 114 100 AN FLEF T 3 A (]38 % 100 ~ 200 min , T4 ik koK. Bk ik i HE0H IRFIE A BAR
], FB S U UK 2525 5 h PR 22 , PR B AMOE N TR ok P Rk v . L 4 FhgE kG
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Tab.5 Microscopy parameters of inverted microscope

S Leica ARG A 24K IR R BB R TR L £
e wEre WEFIE LMPEGE MRS Mves MOVE LSPEOE HBoR HBom el
B/mm Bl/mm®  AREFAEL mm mm  B/mm®  WEAHK RO B/m? %
5% 5 19.6 25 1.72 129 2.218 221
1045 25 4.9 100 0.86 0.65  0.564 869 5 2.82 0.58
201%  1.25 1.23 400 0.43 0.32 0.14 3484 20 2.8 0.57
40f%  0.625  0.306 1600 0.21 0.16  0.035 13919 40 1.4 0.29

* PSR S=m/4d?. Hi d=25 mm,$=490.625 mm?>.
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40 AE IR b b (EUURE B BEBE TG AE 20 A% T LG, IR TE 22 /DA B 2 1 T B G EAR I AN [R) 17 0 A 40 o ok
B , G %) Ak ol i U AR 0 B e R S ORI RO S ). SR P P 0 400 A 80 R A 3 Ui AL = B2 T LA
DA REH , Dk AN TR 1 R AR A0 K/ 2 AR DR 0 8 S I 410 E0 A o Jt 4 F
PRt EA TR AEREAT A T SRR B T B R AN (Rl S R 90 AR 4 A0 RN B G R AR MK
Tl A e U T 1SR4

4 gt

1) 88 o BT R S I A ) A ) B A7 3k A 20 47 A 20 5K, XoF 20 5K AR A B4 T B8 - 4]
B3 HT, GG TT RN PE . SN GRS A ity RO HA IR UK, mT 48 i e e e A . )
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