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Characteristics of aquatic plant roots, soil microbes and agricultural
non-point source pollutant mitigation in riparian buffer zones
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(1. Beijing Research and Development Center for Grass and Environment, Beijing 100097, China; 2. College of Resources and
Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China; 3. Agricultural Bureau of Junan Country,
Shandong Province, Junan 276600, China)

Abstract An experiment was conducted on the characteristics of root morphology and vitality, and soil microbial community di-
versity of three typical aquatic plants to determine their mitigation efficiency of agricultural non-point source pollutants in riparian
buffer zones. All the aquatic plants used have significantly differences in the characteristics of root morphology and vitality. Root
vitality values of the aquatic plants are in the following order: Iris pseudacorus > Acorus calamus > Lythrum salicaria. Root vitality
has a significant correlation with root tip number. The aquatic plants show significant rhizosphere effect, soil microbial biomass in
rhizosphere is markedly higher than that in bulk soils. Furthermore, microbial community in rhizosphere soils of the riparian buffer
zone has the composition sequence as: bacteria > actinomycetes > fungi. Soil microbial community diversity index is as follows: I.
pseudacorus > A. calamus > L. salicaria, having the same tendency as that of root vitality. The order of removal efficiency of TN, TP
and CODc, by the aquatic plants in the riparian buffer zone is |. pseudacorus > A. calamus > L. salicaria. The results suggest that
variations in root vitality caused by differences in root structure of aquatic plants influence soil microbial community structure and
diversity. This results in the differences in removal efficiencies of agricultural non-point source pollutants in riparian buffer zones.
Key words Riparian buffer zone, Root structure, Root vitality, Soil microbe, Microbial biomass, Microbial diversity, Re-
moval efficiency, Agricultural non-point source pollutant
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Tab. 1 Root morphology of different aquatic plants in riparian buffer zone
Plant species Total r(xzi rs;xzr)face area Total r((;?;)length Total r((;(:rtls\)lolume Average(l;ﬁ;);)diameter Root tip number
L. salicaria 760c 5639c 22.85¢ 0.44c 15 584c¢
A. calamus 1735a 8 152a 78.07a 2.98a 28 599b
I. pseudacorus 1 024b 6 374b 48.55b 2.07b 36 391a
5% s Different small letters mean significant difference at 5% level. The same below.
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Tab. 2 Root activity of different aquatic plants in
riparian buffer zone ’
3
Total abstract ~Activate abstract  Total vitalities 3
Plant species areas of root area of root of root
(em?) (em?) (mg-g'-h" 28 PLFAs, C 11 20,
L.salicaria  591+78b 264+39¢ 49.85+8.92¢ PLFAs
A. calamus 724+104ab 315+27bc 74.07+£10.21b 3
| pseudacors 26988 375¢lla 985541097 PLFAs (11:0, 12:0, 13:0, 14:0, i15:0, a15:0, 15:0,
i16:0, 16:109, 16:0, i17:0, cy 17:0, 17:0, 18:109,
2.2 3 18:1w11, 18:0, cy 19:0, 19:0, 20:0)
62.4%~71.6%, 3
5 5 PLFAs
s 3
. , (74.2%)(P<0.05,  3) ,
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Tab. 3 Relative content of PLFAs of soil microbial community of different aquatic plants in riparian buffer zone %

L. salicaria A. calamus I. pseudacorus
Microbe PLEAs Bare land Rhizosphere Rhizosph Rhi h
Bulk soil o Bulk soil SR Bulk soil opnere

11:00 2.54 3.65 4.37 5.40 9.38 11.28 16.92

Bacteria 12:00 25.45 20.39 22.59 19.18 17.32 17.72 12.36
13:00 15.32 13.83 19.23 21.00 5.57 14.78 8.59
14:00 3.12 2.42 0.52 0.61 1.71 1.90 1.53

il5:0 2.58 2.97 0.63 1.43 1.89 2.82 1.47

al5:0 2.76 1.16 1.53 0.60 1.74 0 1.39

15:00 0.06 1.93 1.83 0.46 1.28 0 2.97

i16:0 0.92 0.73 1.15 6.05 1.19 2.03 1.56

16:19 0.64 0 4.38 1.93 11.62 0 6.18

16:00 0.40 0 0.24 0.46 13.22 2.56 1.15

i17:0 0.54 0.45 0.65 0 0.27 0 2.14

cy 17:0 3.26 0 0.96 1.32 0.42 1.74 2.16
17:00 1.20 1.60 0.85 0.06 0.90 2.42 1.93

18:109 0.31 1.60 0.34 0.60 0.92 0 2.47

18:1 w11 2.02 0.69 0.26 0.97 0.54 0 2.14

18:00 2.07 2.20 0.27 0.61 0.66 0 1.68

cy 19:0 0.35 0.75 0.24 4.59 0.32 1.25 0.43

19:00 0.85 0 0.44 0.58 0.59 1.26 1.57
20:00 9.80 10.25 1.87 0.25 2.06 0 1.21

Total 74.19%* 64.62 62.35 69.10 71.60* 59.76 69.85*

10Me 17:0 0.75 1.10 7.10 2.30 4.07 5.90 2.60

Actinomycetes 10Me 18:0 0.90 3.20 7.90 3.00 3.21 1.10 2.57

Total 1.65%* 4.30 15.00* 5.30 7.28% 7.00 5.17*

Fungi 182 6,9 1.16** 4.35 5.63% 2.42 3.62 % 4.25 4.58*
2-OH 10:0 11.18 14.95 6.13 8.36 6.01 9.37 9.04

Others 2-OH 12:0 7.28 1.63 2.11 4.66 3.97 3.63 2.92
3-OH 12:0 1.26 5.73 7.82 6.71 4.17 9.01 4.20

2-OH 14:0 0.55 1.20 0.45 1.06 1.51 2.90 1.47

3-OH 14:0 2.18 1.38 0.38 1.31 1.67 2.69 1.62

2-OH 16:0 0.56 1.85 0.15 1.09 0.18 1.40 1.17

* 5% | * 5% * means significant difference between

bulk soil and rhizosphere soil at 5% level. ** means significant difference between plant area and bare area at 5% level.
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Tab. 4 Microbial biomass and groups in rhizosphere and bulk soil of different aquatic plants in riparian buffer zone

Bacteria Fungi Actinomycetes Total PLFAs
. BS RS BS RS BS RS BS RS

Plant species RSBS ———— — RS/'BS ———— — RS/BS ———— — RS/BS
nmol - g”'(soil) nmol - g”'(soil) nmol - g~'(soil) nmol - g~'(soil)

L. salicaria 130.37b  156.62c*  1.20b 8.78b 14.14b* 1.61b  8.68c 37.68a* 4.34a 201.75b 251.19¢* 1.25b
A. calamus 145.23b  299.93b* 2.07a 5.09¢ 15.16b* 2.98a 11.14b 30.52b* 2.74b 210.17b 418.89b* 1.99a
I. seudacorus  257.93a 352.8la* 1.37b 18.34a  23.11a* 1.26c 30.21a* 26.11c 0.86c 431.6la 505.09a* 1.17b

RS: Rhizosphere soil; BS: Bulk soil 5% Different small letters mean sig-
nificant difference among plant species at 5% level; * 5% * means significant difference between BS
and RS at 5% level.
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Tab. 5

TP #1 CODc, RYERRMR
Removal rates of TN, TP and CODc, from seepage by
different aquatic plants in riparian buffer zone

Concentration in seepage
Removal rate (%)

Plant spe- (mg-L7")
cies
TN TP COD¢; TN TP COD¢,
. .L' 30.13 0.083  56.20 45.38¢ 24.13c 64.30b
salicaria
A 26.59 0.063  46.98 51.79b 42.08b 70.15ab
calamus
1. seu- 20.39 0.027 39.83 63.03a 75.29a 74.70a
dacorus
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