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Screening and Observation of AMF Staining Conditions for Chinese Fir Roots Inoculation
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Abstract: The observation of arbuscular mycorrhizal fungi (AMF) infection is an important basis for the
further study of the symbiotic mechanisms between plant root system and soil microorganisms. In this
study,objected with annual seedlings cultivated from the same Chinese fir clone,using an orthogonal test
design based on the classical Taipan Blue staining method,the main factors of the staining effect in Chinese
fir root system tissues,including KOH concentration, boiling water temperature and staining time were op-
timized respectively,after the tested seedlings were inoculated with Glomus intraradices (Gi) for three
months. Furthermore, the differences of AMF infection rate among different root orders were compared
and analyzed. Main results showed that the combination conditions with 20% KOH concentration, water
temperature of 90 °C and staining time of 30 min were better for the first order roots of Chinese fir seed-
lings,and both of the cellular and mycelial structures of the root cortex in the microfilm were clear. For the
second order of Chinese fir roots,the staining effect was better under the treatment with 20% KOH con-
centration, water temperature of 96 °C and staining time of 10 min. Both of the two combination conditions
of 20% KOH concentration, water temperature of 100 °C and staining time of 30 min or 10% KOH concen-
tration, water temperature of 96 ‘C and staining time of 20 min were more effective in staining the tertiary

roots with the highest relative lignification. Compared with the first or third order of Chinese fir roots,
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AMEF infestation rate in the second order root was significantly higher (P<C0. 05).

Key words: Chinese fir; root order; arbuscular mycorrhizal fungus; staining method; infection rate
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Table 1 Basic physical and chemical properties of culture media

N A R/ AL/ AR/ SR/
I TR e = . = pH
(mg * kg ) (mg -+ kg ) (mg + kg ) (mg kg )
KK+ 5.6140.23 16.73+4.43 2.767+0. 20 13.23+1.66 5.344+0. 16
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Table 2 Orthogonal test L9 (3") design for microscopic

examination of Chinese fir roots infected by AMF
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Table 3 Classification on staining effect of AMF infection

in Chinese fir roots
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Table 4 L9 (3') comparison of visual analysis results of AMF

staining of different Chinese fir root orders

Gy (%)
R B %

K, K, K, R

1 AR KOH #k 15. 33 30. 00 38. 00 22.67
L2 23.33 17.33 42.67 25.33

Y £, it 7] 27.33 24. 67 31.33 6.67
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YA 11 (] 16. 67 28. 00 36. 00 19. 33
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Fig.1 AMF infection effect of Chinese fir primary root system
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Fig. 2 AMF infection effect of Chinese fir second-order root system
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Fig. 3 AMTF infection effect of Chinese fir third grade roots
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Fig.4 Observation of vesicles (spores) of Glomus intraradices
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Fig.5 AMEF infection rate at different root orders

in Chinese fir seedlings
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