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Table 1 Effects of different soil matrixes on T. arcuata growth and nodule proliferation
Matrixes Number of branches/plant Number of pods/plant Root nodules
Water 1.80+0.37 4.80+0.86 -
Vermiculite 4.50+0.50 9.50+1.50 -
Desert sands 1.50£0.50 6.00+0.00 -
Mixed soil * 5.20+0.37 40.00+9.95* +

Values are given as the mean+SD of 10 measurements; —: non-nodulation; +: nodulation ; *: P< 0.05 (mixed soil compared with the others). a:

Mixed soil: nutritious garden soil poplar zone soil desert sands=1
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B 1 TRAABERRIMNIES
Fig. | The external morphology of Trigonella arcuata. A: The morphology of whole plant; B: The inflorescence; C: The fruits.

B2 TRPFEVRERBEHFIRES
Fig. 2 Different shapes of root nodules of T. arcuata. A: Digitations-like shape; B: Palm-like shape; C: Ginger-like shape.

R2 FRBRRBHIKRN

Table 2 Sizes of different shapes of nodules

Digitations-like shape Palm-like shape Ginger-like shape
Length Width Thickness Length Width Thickness Length Width Thickness
/mm /mm /mm /mm /mm /mm /mm /mm /mm
1.84 1.91 2.20 2.40 2.13 3.31 4.42 2.80 5.50

Values are given as the mean+SD of 10 measurements.
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B3 REHEMLEN
Fig. 3 The microstructure of root nodule of Trigonella arcuata. A. Longitudinal cut of the nodule (40%); B. Infected and uninfected
cells (400x%); C., D. Crosscut and longitudinal cut of vascular bundle (400x); E. Epidermis and cortex (400x); F. Inclusion particles
(polyhydroxybutyric acid) in infected cells(1000x). A, B, C, D, E were paraffin sections, F was resin semi-ultrathin section.
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Fig. 4 Genetic analysis of Rhizobium Trigonella arcuata 16S
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ribosomal RNA gene sequence. The numbers at each branch points

indicate the percentage supported by bootstrap, and in parentheses after each bacterial name are 16S rRNA gene accession
numbers in GenBank. Bar(0.01): 1% sequence divergence.
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Characterization of root nodule and rhizobium of a leguminosae ephemeral
plant- Trigonella arcuata C.A.Mey in Xinjiang

Tianyu You, Zhi Tan, Lili Gu, Xiuming Li, Shixiang Yao, Haiyan Lan’, Fuchun Zhang

(Xinjiang Key Laboratory of Biological Resources and Genetic Engineering, College of Life Science and Technology, Xinjiang University,
Urumai 830046, China)

Abstract: [Objective] We studied root nodule proliferation, nodule microstructure, genetic cluster and stress resistance of
the rhizobium of Trigonella arcuata. [Methods] We characterized root nodule and rhizobium with various soil matrixes
cultivation, paraffin section, resin semi-ultrathin section techniques, and 16S rRNA gene cluster analysis. [Results] @
Plants grew in mixed soil (nutritious garden soil poplar zone soil desert sands=1 1 1), had the most nodule
proliferation and bore the most pods. The shapes of nodule were palm- or ginger-like; @ Microstructure of the nodule
revealed five different parts differentiated within the nodule: epidermis(E), cortex(C), vascular bundle(VB), infected
cells(IC) and uninfected cells(UIC); ® Genetic cluster analysis of the full length 16S rRNA gene sequence (1377 bp)
indicated that the rhizobium isolated shared the highest identities with Sinorhizobium meliloti; @ The rhizobium could
grow between 4 and 60 (20 min), pH 6.0~12.0 and 0~2%NaCl. For the antibiotic sensitivity, the rhizobium could not
grow normally in medium with 25 pg/mL Kanamycin, Streptomycin or Cephalothin, except for 100 pg/mL Ampicillin.
[Conclusion] Good conditions of soil matrixes were important for nodulation of T. arcuata; A large quantity of cells in
fascicular nodules were infected by rhizobia; 16S rRNA gene sequence of T. arcuata shared the highest identities with that
of Sinorhizobium meliloti, and this strain was able to tolerate relatively higher temperature and alkalin.

Keywords: leguminosae ephemeral plant; Trigonella arcuata C.A.Mey; root nodule; rhizobium; microstructure; 16S rRNA
gene; stress resistance
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