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Abstract: To screen the growth-promoting strains of rhizobia for Ormosia henryi and to establish a good symbi-
otic nitrogen-fixing system, root nodules of O. henryi collected from Guizhou, Zhejiang, Anhui, Fujian, and
Jiangxi Provinces were isolated and identified. Using randomized block design, 20 strains of rhizobia that
passed reinoculation and 16SrDNA sequence analysis were inoculated into one-year-old aseptic potted O. hen-
ryt seedlings followed by measurement of the photosynthetic rate, transpiration rate, chlorophyll fluorescence
parameters, growth indexes, and nodulation indexes. Results showed that the nodulation rates of the 20 strains
were above 90.0%, the nodule number and nodule weight of strain No. 7 was the highest. Compared to the con-
trol which was not been inoculated, inoculation rhizobium significantly (P <<0.05) increased photosynthetic
rate, transpiration rate and chlorophyll fluorescence parameters of O. henryi seedlings. Rhizobium also promot-
ed the growth of above ground and underground parts as well as accumulation of total biomass. Seedlings with
different rhizobium strains increased the photosynthetic rate (41.6%-197.4% ), transpiration rate (3.2% —
512.9%), actual photosynthetic quantum yield (4.8%-95.2%), total root surface area (3.4%-866.1%), average
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root diameter (6.7%-193.3%), root number (0.5%-92.1%), seedling height growth (6.3%-273.8% ), diameter
growth (10.7%-185.7% ), and biomass (37.9%-310.3% ). The comprehensive evaluation showed that the best
five strains for promoting growth of O. henryi seedlings were No. 15, 16, 7, 18, and 17, and these could be
used as excellent strains for inoculation of O. henryi seedlings. [Ch, 5 fig. 5 tab. 16 ref. ]
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Table 1  Twenty strains by return verifying and 16S rDNA sequence analysis

G R AR bl ) AARLPE/ % By
1 e Rhizobium sp. SCAUS0O7 99.00 KF836032.1
2 S 75 % Rhizobium sp. S41 100.00 CP016433.1
3 SO I Rhizobium sp. strain YE2-4 98.00 KT992333.1
4 i ki R. nepotum strain MLS-6-6 99.00 KT997460.1
5 Givu Raliy Rhizobium sp. L120T 99.00 KM894194.1
6 S A BT R. pusense strain BJ 99.00 KF297587.1
7 SN A BE Rhizobium sp. JCM 28644 99.00 LC133675.1
8 BN PR TL R. nepotum strain Rrad-006 99.00 KX260959.1
9 S R R. lusitanum strain P3-13 99.00 HQ830495.1
10 T 7o R. tropici strain SY61 99.00 KP687381.1
11 oI E s Rhizobium sp. RITF 1462 98.00 JQ697681.1
12 N B Rhizobium sp. CCBAU 83718 99.00 EU145992.1
13 PN KA R. lusitanum strain R-51027 99.00 L.N995682.1
14 Wi %2 R. lusitanum strain P3-13 98.00 HQ830495.1
15 WG %2 Rhizobium sp. JCM 28634 99.00 LC133665.1
16 WL K B Rhizobium sp. L120T 99.00 KM894194.1
17 WL K B Rhizobium sp. LMB-1 99.00 KM891589.1
18 i B R. multihospitium strain CCBAU 83375 99.00 EF035065.2
19 pasc R R. lusitanum strain ITM 14111 99.00 KC568140.1
20 PNy ENI| R. tropici strain B28 99.00 JX010975.1
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Table 2 Effects of inoculated different rhizobium strains on nodule number and nodule weight per plant of Ormosia henryi seedlings

Qb B S598 R% FURRRUR RS AR AR R I i /mg Qb B SRR FRRRARREUAS PRBR AR T /mg
1 96.67 2.93 £ 043 117.87 = 12.74 11 93.33 1.87 + 0.08 74.97 + 3.65
2 93.33 1.90 = 0.15 76.20 = 3.78 12 100.00 4.90 = 0.36 196.27 + 5.66
3 90.00 1.70 + 0.32 67.57 + 13.65 13 100.00 3.90 + 0.25 156.00 + 36.22
4 96.67 3.27 £ 0.52 130.57 + 9.78 14 96.67 3.17 £ 0.20 126.23 + 24.57
5 96.67 2.87 £ 0.44 114.50 + 6.65 15 100.00 7.00 = 0.48 280.63 + 26.89
6 100.00 3.40 = 0.10 135.43 + 8.57 16 100.00 6.50 = 0.64 259.50 + 26.45
7 100.00 7.20 = 0.79 287.47 + 35.75 17 100.00 6.67 = 0.38 266.17 + 35.50
8 93.33 2.17 £ 0.12 86.23 + 3.70 18 100.00 6.40 = 0.37 256.17 + 16.42
9 100.00 447 +0.11 178.70 = 17.68 19 96.67 3.17 £ 0.16 127.00 + 24.64
10 93.33 1.97 = 0.03 79.03 £ 12.33 20 96.67 2.80 + 0.32 111.90 + 21.78
ck 3.33 0.07 = 0.00 1.76 + 0.00
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Figure 1 Effects of inoculated different rhizobium strains on photosynthetic rate of
Ormosia henryi seedlings
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Figure 2 Effects of inoculated different rhizobium strains on transpiration rate of

Ormosia henryi seedlings
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Table 3 Effects of inoculated different rhizobium strains on chlorophyll fluorescence of Ormosia henryi seedlings

W SEROL AR TR Yy e E K qe AEAL 2 K gy RAOCE T FOIF,  PSITBAENTE K, /F,
1 0.25 + 0.03 defgh 0.59 £ 0.04 bed 0.58 + 0.09 abe 0.54 £ 0.02 abcde 1.16 + 0.12 cdefg
2 0.25 + 0.01 defgh 0.57 = 0.01 bed 0.62 + 0.02 ab 0.55 + 0.03 abcde 1.25 + 0.13 cdef
3 0.24 + 0.07 efgh 0.79 £ 0.22 a 0.45 + 0.17 abede 0.42 £ 0.16 efghi 0.76 + 0.46 fgh
4 0.28 + 0.00 bedefg 0.73 £ 0.06 abc 0.18 + 0.08 efgh 0.43 £ 0.03 defghi 0.77 + 0.14 fgh
5 0.24 + 0.03 efgh 0.73 £ 0.13 abc 0.11 £ 0.03 h 0.36 £ 0.07 ghi 0.58 £0.20 h
6 022 £ 0.0l h 0.72 £ 0.05 abc 0.17 + 0.18 fgh 0.33 £ 0.06 hi 051 +0.15h
7 0.24 + 0.03 efgh 0.69 £ 0.10 abed 0.16 + 0.03 fgh 0.39 £ 0.01 fghi 0.64 + 0.06 gh
8 0.24 + 0.03 fgh 0.75 £ 0.14 ab 0.14 £ 0.10 gh 0.37 £ 0.11 ghi 0.62 £0.29 h
9 0.26 + 0.02 cdefgh 0.59 + 0.27 bed 0.13 £ 0.06 gh 0.35 £ 0.13 ghi 0.60 £ 0.37 h

10 0.30 + 0.05 bede 0.57 + 0.00 bed 0.43 + 0.07 abedef 0.61 + 0.08 ab 1.65 + 0.46 be

11 0.26 + 0.02 cdefgh 0.68 + 0.09 abed 0.39 + 0.10 bedefg 0.48 + 0.11 bedefgh 1.00 + 0.37 efgh
12 0.31 + 0.01 bede 0.60 + 0.02 bed 0.47 + 0.22 abed 0.60 + 0.05 abc 1.52 + 0.33 bede
13 0.23 + 0.02 fgh 0.56 = 0.01 cd 0.62 + 0.04 ab 0.53 + 0.03 abedef 1.16 + 0.17 cdefg
14 0.30 + 0.00 bede 0.58 + 0.05 bed 0.29 + 0.07 defgh 0.58 + 0.05 abe 1.40 + 0.25 cde
15 0.31 + 0.01 bed 0.68 + 0.03 abed 0.56 + 0.14 abed 0.58 + 0.03 abc 1.38 + 0.23 cde
16 0.34+0.03 b 0.65 + 0.02 abed 0.32 + 0.23 cdefgh 0.59 + 0.04 abe 1.46 + 0.27 bede
17 0.23 + 0.01 fgh 0.63 + 0.09 abed 0.31 + 0.00 cdefgh 0.45 + 0.06 cdefghi 0.84 + 0.20 fgh
18 0.30 + 0.05 bede 0.73 £ 0.07 abe 0.32 + 0.07 cdefgh 0.49 + 0.10 bedefg 1.04 £ 0.39 defgh
19 0.26 + 0.05 cdefg 0.66 + 0.06 abed 0.43 + 0.05 abedef 0.65 £ 0.06 a 1.95 + 0.06 ab
20 0.41 £ 0.07 a 0.58 + 0.04 bed 0.69 £ 0.20 a 0.68 + 0.09 a 2.38 £ 0.08 a

ck 021 £0.02 h 0.52 £ 0.04 d 092 +£0.26 a 031 +£0.121 0.50 £ 0.29 h
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25 XML EE SRR
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1 R AIE 0 D 6.3%~273.8%, 725t w4 (P<<0.05), L, 13 IRy 200% L E R RkS o 15
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Table 4  Effects of inoculated different rhizobium strains on roots growth of Ormosia henryi seedlings
AhEE RBMREEAYem®  ARTY H AR/ mm HRIBUA AhEE RRFEMAY/em? RO E AR /mm HRIBUA
1 13.72+7.031j 0.48 + 0.06 d 263 + 42 bede 11 3795+ 19.59 gh 1.22 + 0.09 ab 215+ 22 ¢
2 1673 £4391) 0.50 + 0.04 d 245 + 43 cde 12 76.38 + 14.62 bed 1.22 + 0.15 ab 297 + 43 be
3 1831 x3774j 0.48 +0.02 d 282 + 49 bed 13 67.83 + 12.17 cdef  1.06 + 0.12 be 294 + 20 be
4 1712 +4721 0.51 £0.05d 321 £36 b 14 5553 +£9.53 efg 1.10 £ 0.22 be 239 £ 53 cde
S 1371 +£3927j 0.52 £ 0.07 d 266 + 19 bede 15 84.32 +7.52 abe 1.00 £ 0.09 che 299 + 35 be
6 31.61 £6.82hi 0.61 +0.04 d 411 +£5a 16 82.29 + 17.00 abc 1.13 £ 0.12 be 294 + 43 be
7 9537 £10.87 a 132 +0.03 a 328+39b 17 96.61 + 13.82 a 1.12 + 0.02 be 299 + 18 be
8 5128 +11.20fg 1.01 £ 0.05 ¢ 286 + 20 be 18 72.13 + 12.56 bede  1.10 = 0.06 be 312+ 29b
9 6797 £ 9.96 cdef 0.99 + 0.04 ¢ 303 + 21 be 19 57.70 + 10.62 def 1.03 £ 0.18 ¢ 274 + 24 bede
10 58.87 + 13.55 def 1.02 £ 0.03 ¢ 278 + 26 bed 20 5143 £599 fg 1.09 + 0.06 be 295 + 19 be
ck 10.00 +£6.23 045 +0.02d 214+ 14 e
YL 7 B0 B IS AN ) 7 B R 22 7 35 (P<<0.05)
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Figure 3 Effects of inoculated different rhizobium strains on height growth of Ormosia henryi seedlings
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Figure 4  Effects of inoculated different rhizobium strains on ground diameter increment of Ormosia henryi seedlings
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Figure 5 Effects of inoculated different rhizobium strains on biomass of Ormosia henryi seedlings

28 BEMARRBEUMWESITEM

XF & ARARIEAT A A0 M, B BRAIOCHE BRI bR, R TR KR AW R SRERmH ., HR
B EBOLA TR R LA EE . B TR SRR R R S RN iR R . TP AR SR
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Table 5 Comprehensive evaluation of quality for Ormosia henryi seedlings with different rhizobium strains

AhEE bR AEPE SURREA ORRE SIBOthE TR OB E R G ER BRRETE ZGE . b7

15 1.00 1.00 1.00 0.43 0.50 0.59 0.56 0.98 6.06 1
16 0.93 0.73 0.97 0.41 0.65 0.48 0.53 0.90 5.60 2
7 0.51 0.43 0.84 0.50 0.45 0.78 0.48 1.00 4.99 3
18 0.41 0.51 1.15 0.58 0.15 0.63 0.55 0.89 4.87 4
17 0.68 0.78 0.10 0.54 0.35 0.78 0.58 0.93 4.74 5
4 0.61 0.49 1.17 0.43 0.10 0.41 0.53 0.45 4.19 6
12 0.88 0.75 0.78 0.41 0.10 0.15 0.43 0.68 4.18 7
13 0.67 0.41 0.89 0.42 0.50 0.30 0.21 0.54 3.94 8
6 0.49 0.46 0.29 1.00 0.05 0.74 0.32 0.47 3.82 9
9 0.57 0.63 0.64 0.30 0.25 0.52 0.18 0.62 3.71 10
19 0.30 0.32 0.78 0.45 0.25 0.26 0.70 0.44 3.50 11
20 0.17 0.31 0.56 0.41 1.00 0.22 0.32 0.39 3.38 12
8 0.52 0.32 0.56 0.37 0.15 0.85 0.16 0.30 3.23 13
14 0.70 0.78 0.09 0.16 0.20 0.19 0.78 0.44 3.34 14
2 0.60 0.45 0.61 0.13 0.45 0.22 0.29 0.26 3.01 15
10 0.30 0.39 0.66 0.32 0.45 0.19 0.44 0.27 3.02 16
1 0.33 0.18 0.11 0.35 0.15 1.00 0.45 0.41 2.98 17
5 0.59 0.31 0.05 0.26 0.15 0.78 0.37 0.40 291 18
3 0.42 0.63 0.05 0.25 0.20 0.26 0.70 0.23 2.74 19
11 0.12 0.05 0.38 0.01 0.25 0.59 0.27 0.26 1.93 20
ck 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21
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