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ABSTRACT Objective: To investigate the effects of different concentrations of molybdenum (Mo) on the characteristic of physiology
and growth of Glycyrrhiza uralensis Fisch. Method: The transplants of one-year-old G. uralensis were subjected to four concentrations of
Mo (0, 0.52, 5.2 and 10.4 mg-L" Mo) culturing in vermiculite and 0.52 mg-L" Mo was used as the normal concentration in the complete
Hoagland nutrition solution. The solution was irrigated to the pots every week. The photosynthetic physiological indicators were mea-
sured by LI-6400 photosynthetic instrument. The pigments and antioxidase activities of the leaves were determined by general method in
plant physiology. The fresh and dry weights of shoots and roots of the plants were measured by electronic balance. Result: Several physi-
ological and growth indicators increased with the increasing of Mo concentrations. The application of Mo significantly increased chloro-
phyll a, total chlorophyll, cartenoid, and the photosynthetic indicators of Pn, Ci. And the superoxide dismutas (SOD), peroxidase (POD),
catalase (CAT) increased significantly with the increasing of Mo. Meanwhile, Mo significantly increased the growth indicators of height,
root diameter and biomass and so on. The fresh and dry weights of the roots under 10.4 mg-L"' Mo treatment reached the highest com-
pared with 0 mg-L"' Mo treatment, they increased by 55.35% and 38.08%. Conclusions: The deficiency of Mo could inhibit the physio-
logical function and so affected the growth of the plants. In this study, the concentration of 5.2 mg-L" and 10.4 mg-L"' could promote the
increase of physiological and growth indicators and enhance the accumulation of dry materials to increase the output of the Chinese
medicine material.
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Table 1 The effect of different concentrations of Mo on the contents of pigments of G. uralensis

Concentrations Content of chlorophyll a Content of chlorophyll b Content of total chlorophyll Content of carotenoids
of Mo (mg-L") (mg/g) (mg/g) (mg/g) (mg/g)
0 1.94+ 0.19° 0.69+ 0.10° 2.63+ 0.19° 0.38+ 0.02°
0.52 2.14+ 0.16® 0.74+ 0.08" 2.87+ 0.24® 0.45+ 0.07*
5.2 2.26% 0.24° 0.79+ 0.08" 3.05+ 0.21° 0.50+ 0.08"
10.4 2.42+ 0.19* 0.79+ 0.09° 3.13% 0.17° 0.53+ 0.03*

E RPRNBEREARNEFERTEREZ(P <0.05)

Note: Means followed by the different letter in the same row are significantly different at P < 0.05
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Table 2 The effect of different concentrations of Mo on the photosynthesis indicators of G. uralensis

Concentrations Pn Ci Tr
of Mo (mg-L") (g molCO,m?™) (molH,Om?s™) (4 molCO,mol™) (mmol H,Om?s™")
0 13.63% 1.69¢ 0.48+ 0.05a 107+ 8.98¢ 9.60% 1.32a
0.52 16.89+ 0.88b 0.48+ 0.06a 128+ 5.29b 10.13+ 1.69a
5.2 19.09+ 1.46ab 0.54+ 0.05a 149+ 16.10a 10.64+ 0.92a
10.4 19.68+ 1.97a 0.51% 0.07a 151+ 18.72a 10.29+ 1.21a

E - RAPRNBEEARNEFERTEREE(P <0.05)

Note: Means followed by the different letter in the same row are significantly different at P < 0.05
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Table 3 The effect of different concentrations of Mo on the activities of antioxidase of G. uralensis

Concentrations SOD activities POD activities CAT activities
of Mo (mg-L") (U.g'FW.h") (U.g'min™) (U.g'FW.min")
0 40.67+ 4.52¢ 10.69+ 1.44¢ 32.49+ 3.30°

0.52 55.86x 6.58" 12.50+ 1.39¢ 60.27+ 4.19°

5.2 70.86% 6.17* 15.19+ 0.58* 72.13% 7.35*

10.4 64.06+ 8.19® 15.04+ 0.62° 77.92+ 7.93*

E RPENBERARNEFERTEREZE(P <0.05)

Note: Means followed by the different letter in the same row are significantly different at P < 0.05
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Table 4 The effect of different concentrations of Mo on the growth indicators of G. uralensis

Concentrations Height Ground diameter Root diameter
of Mo (mg-L") (cm) (mm) (mm)

0 65.12% 4.68 3.02+ 0.14° 65.12% 4.68°

0.52 70.32+ 5.87% 331+ 0.19* 70.32+ 5.87%

5.2 77.08+ 5.77* 3.29+ 0.27* 77.08+ 5.76®

10.4 80.65+ 4.62° 3.52+ 0.18° 80.65% 4.62°

E RPENBERARNEFERTERREZE(P <0.05)

Note: Means followed by the different letter in the same row are significantly different at P < 0.05
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Table 5 The effect of different concentrations of Mo on the biomass of different parts of G. uralensis

Concentrations of Mo Fresh weight of root Dry weight of root Fresh weight of shoot Dry weight of shoot
(mg-L") (mg) (mg) (mg) (mg)
0 8.69% 0.99¢ 3.86% 0.30c 10.32+ 1.33b 4.43% 0.40b
0.52 9.90+ 1.07bc 4.59+ 0.46bc 12.24+ 1.43ab 5.41% 0.61a
5.2 11.37+ 1.38ab 5.27+ 0.70ab 13.15+ 1.50a 543+ 0.51a
10.4 13.50+ 1.92a 533+ 0.31a 13.71% 1.3a 5.73+ 0.29a

E RPENBERARNEFERREREZE(P <0.05)

Note: Means followed by the different letter in the same row are significantly different at P < 0.05
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