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Soil algal biomass and its influential factors in desert soil crusts
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Lanzhou 730070, China; 2. Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan 430072, China). Acta
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Abstract ; Biomass measuring techniques of soil algae have long been not uniform and have serious practical
errors in each. This has severely retarded the research development of this region. In this study, we
collected desert algal crusts of different developmental stages (42, 34, 17, 8, 4 aged) and topsoil of
unconsolidated sand located in Shapotou, Zhongwei County, in Ningxia Autonomous Region. We
conducted direct counts by using acridine orange and 4, 6-diamidino-2-phenylindole dyes under fluorescence
microscope; dilution plate techniques by a series of dilution gradients incubated on BBM, BG11, BHB-DI
and Chu’l0 agar culture media; biovolume method by translation of both direct counts and plate counts
results into volume for each species of algae. By comparison we put forward a relative standard method to
quantified algal biomass in species level, namely biovolume techniques.

The detailed biovolume technique is: (1) Sampling should be much finer in depths. Normally the
vertical samplings are done at serial sections of 0~5, 5~15, 15~50, 50~150, 150~200mm in depth
respectively. In the laboratory, sections of those blocks were firstly scraped clean with a sterile scalpel.

then cut into 0~1, 1 ~2, 2~5, 5~10, 10~15, 15~20, 20~25, 25~50, 50~100, 100~150 and 150~
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200 mm blocks, whereas clay kinds soil into 0~5, 5~15, 15~50. 50~150, 150~ 200 mm blocks. (2)
Samples should be ground. diluted, shook and dispersed as possibly as it can before culture; (3} The
average volume of each species was measured by direct observation (species can be identified without
culture) and solid culture observation (species can be identified only under culture condition)}; (4) Many
kinds of culture media and 3 ~ 4 replications should be used for each media; (5) Natural community
structure and percentage of dominant species should be determined under direct observation; ( 6) Volume
calculation should include both natural and culture community structure. Blomass was expressed as volume
per gram dry soil.

According to this method the average biovolume was 5. 99~8. 58 mm’ » g "' dry soil in the algal crusts
of non-irrigation area of Shapotou. and 1. 28 mm? « g ! dry soil in irrigation area. The maximal biovolume
was exhibited in August with the highest precipitation; the minimal value in February with the lowest air
temperature. Additionally 6 microclimates factors (wind speed, air and surface temperature, evaporation,
prectpitation and humidity) and 27 soil microenvironment parameters (total N, P, K. rapidly available N,
P, K. C/N, organic matter, moisture, pH, electric conductivity, Ca?* . Mg**, SO,**, CI"« Mn, V., Zn,
Cu, Fe. Co, coarse sand grains, iine sand grains, coarse silt, fine silt and coarse clay pariicles} associated
with biovolume were considered. Stepwise multiple regression indicated that biovolume was positively
correlated with the amount of local precipitation, total K,(}, soil hydrolyzable nitrogen. Fe’” and coarse
silt, while negatively correlated with pH. organic matter, Cu and Zn. Meanwhile it was affected by trace
element Co. This regression results were compared with other associated research as well.

Key words .desert soils algal biovolume; method s seasonal change; influential factors
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Table 1 Average volume of different species of algae
measured in this experiment
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¥ 8 W%, Anabaenaa azotica 523
MWW 2R Lyngbya cryptovaginatus 168657
S B W — M Nostoc sp. 1289
AWM E Microcoleus vaginatus 6428
5T W Phormidium tenue 271
JICRE Db & 3 Scytonema javanicum 32429
;M Synechocystis pevaleki 8
W —® Chiamydomonas sp. 188
H |2 &% 2k M Desmococcus olivaceus 4186
T+ 4 | Chlorococcum humicola 1436
/BRI Chiorella vulgaris 260
XX W Palmellococcus miniatus 34
BA L B 3 Navicula cryptocephala 328
¥R% MR T M Diatoma vulgare var. ovalis 438
RN WE M Hantzschia amphioxys 1309
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Fig. 1 Seasonal rhanée of algal biomass in the algal
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Table 2 Coverage of moss and soil texture in all sites

¥ 8% HY N iR ik Ry % b o

Coarse Coarse Fine sand Coarse Fine

Bl MEWMEE N

Sites  Coverage of moss Coarse

gravel sand grain grain silt silt

56 30~40 0 0. 942 75. 278 19. 830 k. 717 2.228
64 0~25 0~ 0. 918 77. 278 16. 185 i. 100 1. 747
81 0~5 0 3.525 80. 59 13.378 I.137 I.357
94 0~2 0 1. 647 83. 843 12. 028 0.732 1. 730
Tr 90~ 100 3. 433 3.735 63. 353 22, 738 3.078 3. 635
Ss 0 0 4.788 94, 983 0 0 0
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Fig. 2 Seasonal changes of climate and nutrition factors in sampling sites(56,64.81,94.Tr,8s)
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Fig. 3 Seasonal changes of ion and trace elements in the sampling sites(56,64,81,94,Tr,Ss)
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Table 3 Regression results of biomass and environmental factors

W % ¥ Constant
A f Factors o p-level p-level R?
Coefficient B »
H#& Climate [ 7K B Precipitation 0. 391 0. 0060 2. 984 0. 0007 0. 0060 0. 1347
7k ¥ & Hydrolyzable N 0. 586" 0.0002 —22.649 0.0356  0.0000 0, 8235
+ AL A #LE Organic matter -0.30* 0.0378
Soil physico- S #(K.0) Total K,O 0. 399" 0. 0002
chemistry pH —0.19" 0, 0366
Cu —0.74" 0. 0023
Zn —1.20" 0, 0285
Co 0. 214 0, 0944
Fe’* 1.47" 0. G045
¥ 8 Coarse silt 0. 385" 0. 0080
« 8 ¥ # X Significanr correlation
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