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Effects of Growth-promoting Bacteria Inoculation on the Photosynthetic
Physiological Characteristics and Growth of Eucalyptus urophylla X

E. grandis-Dallergia odorifera Intercropping Systems

LIN Mingye, LIAO Liangning, YAO Xianyu, DENG Jiazhen, YE Shaoming”

(College of Forestry, Guangxi University, Nanning 530004, China)

Abstract: In this study, pot experiments were carried out with Eucalyptus urophylla X E. grandis and
Dallergia odorifera seedlings as research objects, and two groups of treatments and one group of control
were set up as follows: E. urophylla X E. grandis was inoculated with Bacillus megaterium , but D.
odori fera was not inoculated (BM); D. odorifera was inoculated with Rhizobium japonicum, but E.
urophylla X E. grandis was not inoculated (R]); neither E. urophylla X E. grandis nor D. odorif-
era were inoculated (control group, CK). The effects of two kinds of growth-promoting bacterial inocula-
tion treatments on photosynthetic physiology, growth, and biomass accumulation and distribution in E.
urophylla X E. grandis-D. odorifera seedlings were clarified, and the advantages of inoculation for
growth promotion were also discussed. The results showed that: (1) The BM treatment significantly re-
duced the chlorophyll content (Chl) of E. urophylla X E. grandis (P<0.05), both BM and R] treat-
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ments increased the plant height, ground diameter, nitrogen content of leaves, net photosynthetic rate,
stomatal conductance, and transpiration rate, but decreased the intercellular CO, concentration. (2) The
R] treatment improved the biomass accumulation of the leaves and whole plant of E. wurophylla X E.
grandis and D. odori fera, while BM improved the leaves biomass of E. urophylla X E. grandis and the
biomass accumulation of D. odori fera including roots, stems, leaves, and whole plant (P <C0.05). (3)
The net photosynthetic rates in leaves of both seedlings being positively correlated with biomass under all
treatments. These results suggest that the physiological metabolism of intercropped E. urophylla X E.
grandis-D. odorifera seedlings were stimulated by the inoculation of Bacillus megaterium or Rhizobium
japonicum s and both growth-promoting bacteria promote the accumulation of plant biomass by boosting
photosynthesis in both seedlings. In terms of biomass changes, the altruistic effect of the inoculated
strains was more obvious.

Key words: Eucalyptus urophylla X Eucalyptus grandis; Dallergia odorifera ; growth-promoting bacte-
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Fig. 2 The change of chlorophyll content, photosynthetic physiological characteristics of

E. urophylla XE. grandis (EE) and D.
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Table 1 The accumulation of dry biomass in each part of E. urophylla X E. grandis and
D. odorifera seedlings under different inoculation treatments
R b3 F & Dry biomass/g
Tree Treatment M Root 2% Ste M Leaf 4= #k Plant
CK 55.7544.92a 61.75+5. 52ab 50.40+2.77b 167.9048.77b
FEE
E. urophylla BM 50.28+8. 16a 56.67+9.43b 60.1248. 16ab 167. 074 14. 46b
X E. grandis
RJ 56.67+4.71a 68.57+3.27a 73.67+17.02a 213.91+12.06a
CK 40, 5843. 98¢ 81.3043.53b 33.9341.89c¢ 155. 8042. 82¢
ﬁ%ﬁﬁ*ﬁ BM 87.584+3.73a 139.874+6.27a 60.89+3. 98a 288.34+12. 34a
D. odorifera
RJ 53.58+2.71b 83.87+4.50b 46.824+2.87b 184.2749.75b

AN TR /N G R 3R AN [ A B ) 25 5 B 3 (P <0, 05)

Note: Different lowercase letters indicate significant difference among different treatments at 0. 05 level.
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Fig. 5 The correlation between chlorophyll content, photosynthetic index, and biomass

of E. urophylla X E. grandis (A) and D. odorifera (B) seedlings
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