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Effect of the Arbuscular Mycorrhizal Fungi on the Dynamic

Characteristics of Fine Root Growth and Biomass of Alfalfa
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(College of Animal Science & Technology,Shihezi University, Shihezi, Xinjiang 832003, China; 2 Teachers College, Shihezi Uni-
versity , Shihezi, Xinjiang 832003, China)

Abstract ; Fine roots played a significant role in exerting the plant functions,soil carbon pool and global car-
bon recycling. We observed biomass, production and turnover of the fine roots of alfalfa by container meth-
od and minirhizotron in the whole growing season that was ranged from June to October in 2013. The result
showed that; (1) The inoculated Glomus mosseae (Gm) had the highest mean biomass (12.46 g « m ?),the
control group had the lowest mean biomass (7.31 g » m ?). The live fine root biomass peaked in mid Sep-
tember, but the dead showed a tendency of increasing first and then declining,and then increasing. In the
whole growing process,the dead fine root biomass of non-inoculated was higher than that with inoculated

treatment,and inoculated Glomus intraradices (Gi)showed the lowest biomass of dead fine root (3.11 g *
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m ?). (2)Inoculated Glomus etunicatum (Ge) had the highest fine root production (0. 045 mm * cm * ¢

2

d™'),Gm and control group had the lowest (0. 027 mm + cm ? « d”'). However,fine root mortality of non-

% « d7') was significantly higher than that with inoculated treat-

« d "). (3)Production and mortality

inoculated treatment (0. 044 mm * cm
ments,and Gi had the lowest fine root mortality (0. 021 mm ¢ cm *
peaks of fine roots appeared at the end of August and October, but trough came in at the end of September
to mid October and the end of June to August during the growing reason. The average fine root length and
annual length production of Glomus versiforme (Gv) was significantly higher than that of control and other
inoculated treatments. Control treatment had the highest fine root turnover, Gv and Gm were the lowest.

Inoculating with arbuscular mycorrhizal fungi could improve fine root biomass, reduce mortality and in-

crease the lifespan of alfalfa.
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Fig. 1 Effect of the arbuscular mycorrhizal fungi on
mycorrhizal infection rate and root nodule numbers of alfalfa

CK. Control; Gm. Glomus mosseae ; Gi. Glomus intraradices ;

Ge. Glomus etunicatum ; Gv. Glomus versi forme ;6G. Mixed

strains with Glomus mosseae ,Glomus intraradices ,Glomus

etunicatum ,Glomus cladoideum ,Glomus microagregatum ,

Glomus caledonium ; The same as below
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Fig. 2 Effect of the arbuscular mycorrhizal fungi on live

fine root and dead fine root biomass of alfalfa
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Fig.3 Effect of the arbuscular mycorrhizal fungi on fine root length production (RLDp) of alfalfa

Different letters indicated the significant difference between different treatments among

different dates at 0. 05 level; The same as below
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Fig. 4 Correlation coefficients of fine root length production with the mycorrhizal

infection rate and root nodule numbers of alfalfa
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Fig.5 Effect of the arbuscular mycorrhizal fungi on fine root length mortality(RLDy) of alfalfa
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Table 1 Average fine root length,annual length production

and turnover of alfalfa in different AM treatments

155 AR A i o i
i AAp i Annual length Annual
AMF Average length dueti

treatment  /(mm e+ cm %+ d" 1) production turnover
! /(mmecem 2o d 1) times
Ge 0.00740.001 4b 0.01240.001 7ab 1.71
Gi 0.00840.001 1ab 0.01440.002 0a 1.75
Gm 0.00540.000 5b 0.00540. 000 5¢ 1.00
Gv 0.01240.001 7a 0.01540.002 0a 1.25
6G 0.00740.002 0b 0.01140.001 7ab 1.57
CK 0.00440.000 8b 0.00940.001 5be 2.25

T [ 5 A ] NG 7 B 7R AN [ b 3L 2 i) 2 S 1 3 (P<<0. 05)
Note: Values followed by different letters are significantly different at

0.05 level.
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Introduction of the Plant Front Cover:Cardamine scaposa Franch.

Cardamine scaposa Franch. belongs to the family Brassicaceae. Herbs perennial,4 — 18 cm tall, sca-
pose,glabrous throughout. Rhizomes slender, with slender stolons. Stems leafless, erect, simple. Rhizomal
leaves simple;petiole 1 —12 cm;leaf blade reniform or suborbicular,0.3—2.0X0.5—3. 0 cm,base cordate,
margin repand-crenate or entire. Cauline leaves absent. Racemes terminal,2—10-flowered. Fruiting pedicels
erect or erect-ascending,1—4 cm, proximal longest. Sepals ovate or oblong,3—4X1,5—2. 2 mm, margin
membranouslateral pair subsaccate. Petals white, broadly obovate,8—13X5—7 mm,cuneate into a clawlike
base to 2 mm,apex rounded or subemarginate. Median filament pairs 4. 5—38. 0 mm,slightly dilated at base;
lateral pair 2. 5—4.5 mm;anthers narrowly oblong,1.5—1. 8 mm. Ovules 8 —14 per ovary. Fruit linear,2. 0
—3.5 ecmX 1. 2—1.7 mm;valves glabrous,smooth;style 3. 0—7. 5 mm. Seeds brown,oblong,2—3X1.0—
1.5 mm, wingless. Fl. Apr-Jun,{r. Jun-Jul.

C. scaposa is used medicinally and endemic to China. They growing on shrubby slopes and moist areas

at altitude between 1 400—2 900 m in Hebei,Inner Mongolia, Shaanxi, Shanxi, Sichuan.

(Photographed and introduced by ZHU Renbin)



