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Compare different effect of arbuscular mycorrhizal colonization on maize

straw degradation

GUO Tao”, LUO Zhen, ZHU Min, WANG Xiaofeng
College of Resources and Environment, Southwest University, Chongging 400716, China

Abstract: The decomposition of plant residues plays an important role in the substance circulation, especial carbon —
nitrogen cycle, which is influenced by many microorganism that acts the role of the consumer and decomposer could directly
and indirectly accelerated the degradation process. As a member of microorganism, mycorrhizas are recognized as being of
special importance as it has an especial microhabitat. Arbuscular mycorrhizal ( AM) fungi form mutualistic symbiosis with
more than 80% of the higher plant species. The contribution of AM to plant residues’ degradation process varied at different
hierarchical levels: plant root, mycorrhizas and the soil mycelium, of course the accompanying bacteria should be
mentioned. In previous studies, most experiments were carried out with pot or other single compartment devices, this made
it difficult to clarify different effects of mycorhiza symbiosis on plant residues degradation. In present study, the split-root
device with four compartments was used to quantitatively compare the change of degradation process in rhizosphere,
mycorrhizosphere and hyphaesphere. We choose maize straw as the representative of plant residue, AM fungus, Glomus
mosseae (G. m) was inoculated. Harvested samples respectively in 20, 30, 40, 50 and 60 days, and then analysed the
effects of soil enzymatic activity, soil microbial biomass carbon and nitrogen, soil respiration, discuss mechanism of
mycorrhizal inoculation accelerate maize straw degradation. The results showed that inoculation with G. m, the maize straw

degradation mass and degradation coefficient in mycorrhizal compartment were higher than that in root compartment at all
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stages , Mycorrhizal inoculation enhanced C release but prejudiced N release, and then reduced the C/N ratio, and so as to

facilitate its further degradation. For the soil biological performance, we found that the catalase, protease, acid

phosphatase, microbial biomass carbon and soil respiration have been enhanced in mycorrhizal compartment compared with

root compartment, and the same as hyphae compartment with soil compartment, formed the active microbial community

further. The increase of these indexes involved in the degradation process, and become the important reasons for mycorrhizal

speed up the degradation. More AM fungal species and soil types will be considered in our following studies.

Key Words: split-root device; degradation; soil enzymatic activity ; microbial biomass carbon and nitrogen ; soil respiration
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Table 1 Inoculation rate and hyphal density of non-mycorrhizal and mycorrhizal host plants in the split-root device

st 12Y4 3K Rate of inoculation/% W22 [ Hyphal density (cm/g)
Treatment 20d 30d 40d 50d 60d 20d 30d 40d 50d 60d
HH S — — — — — — — — — —
Glomus R 0b 0b 0b 0Ob 0b — — — — —
mosseae M 43.07aE  55.12aD  64.58aC  74.17aB  83.76aA  14.88a 48.19a 64.11a 82.55a 96.17a
H — — — — — 8.38bE  15.09bD  42.53bC  58.67bB 67.47bA

RPERN 3D EEWFME, F—F PR ENG FRERR R — RO ] A R AR P = 0.05 KPR F—ATHheRsE kK

R A I BCRER BT BCAE P = 0.05 K F2ER 0%
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Table 2 Shoot dry weight, root dry weight of non-mycorrhizal and mycorrhizal host plants in the split-root device

Lb¥g MZETHE Root dry weight/g Hi T Shoot dry weight /g
Treatment 20d 30d 40d 50d 20d 30d 40d 50d 60d
HE R 0.09a 0.21a 0.54a 0.82b
y b 0.82 2.54 5.12 6.07 7.65
Glomus mosseae M 0.11aE 0.23aD 0.59aC 0.73aB 0.90aA
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Table 3 Effect of AMF inoculation on degradation mass of maize straw

bS] WA it Degradation mas/g
Treatment 20d 30d 40d 50d 60d
HH S 0.6578¢ 0.6726¢ 0.7011d 0.7112d 0.7263d
Glomus R 0.7018b 0.7457h 0.8227h 0.8486h 0.8606h
mosseae M 0.7801a 0.8402a 0.8530a 0.9091a 0.9276a
H 0.6361¢E 0.7010cD 0.7511¢C 0.7557¢B 0.7849¢A
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Fig.2 Effect of AMF inoculation on degradation coefficient of

maize straw
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Table 4 Effect of AMF inoculation on C release and N release of maize straw
Qb C N Bt C release (g) and N release (mg)
Treatment 20d 30d 40d 50d 60d
C Bl C release/g
A Glomus mosseae S 0.2172b 0.2369¢ 0.2520d 0.2604c¢ 0.2726¢
R 0.2872a 0.3188b 0.3459b 0.3553b 0.3604b
M 0.3006a 0.3499a 0.3672a 0.3777a 0.3882a
H 0.2325bE 0.2548¢D 0.2710cC 0.2770cB 0.2846¢A
N B it N release/mg
H T Glomus mosseae S 4.88h 5.48b 5.87b 5.91be 6.01b
R 5.55a 6.18a 6.63a 6.90a 6.94a
M 5.45a 6.04a 5.96h 6.05b 6.23b
H 4.75bD 5.39bC 5.57bB 5.62cAB 5.74bA
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Fig.3 Effect of AMF inoculation on C/N ratio of maize straw
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Fig.4 Effect of AMF inoculation on soil enzymatic activity in the split-root device
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Table 5 Effect of AMF inoculation on soil microbial biomass carbon and nitrogen in the split-root device

ise T E MR iR Microbial biomass carbon/ ( mg/kg) {4 7% Microbial biomass nitrogen/ ( mg/kg)
Treatment 20d 30d 40d 50d 60d 20d 30d 40d 50d 60d
FLH S 69.71c¢ 87.98¢ 86.05¢ 94.88¢ 100.70c  11.03b 19.60c 40.66b 35.88¢ 33.55¢
Glomus R 87.32b  104.53b  116.47a  112.99b  114.19b  28.18a 39.79b  46.89h 63.95a 55.93h
mosseae M 102.62a  116.40a  117.74a  140.68a  135.81a  36.20a 57.12a 66.82a 69.86a 73.74a
H 90.44bD  87.96¢cC  98.02bB  122.46bA  107.50bA  26.13aC  44.04bB  53.88abA  47.01bA 52.15bA
F6 HIRMKE PR AM EE X T IERERA 0
Table 6 Effect of AMF inoculation on soil respiration in the split-root device
by + NI Soil respiration/ (mgC + kg™ «+ h™!)
Treatment 20d 30d 40d 50d 60d
HH S 7.95d 9.53d 10.58¢ 11.24d 11.96b
Glomus mosseae R 13.14b 14.72b 15.70a 16.03b 16.56a
M 14.72a 16.10a 16.76a 17.02a 16.95a
H 10.32¢C 12.16¢B 13.73bA 13.14cA 12.75bA
T REIEA
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