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Tab.1 Inoculated strains for tube plant of Phalacnopsis pulcherrima
Strains Classification Strains Classification
W22 Paenibacillus macerans SW1-6 Agrobacterium radiobacter
TW32 TW3%6 Pantoea agglomerans TW34 TW34 Burkholderia sp.
TWI4 TWI12 Bacillus megaserium TWI3 SW2-3 Bacillus mycoides
TW14 TW3-5 Bacillus cereus TW33 Erwinia tasmaniensis
SW1-7 Pandoraea pnomenusa TW24 Paenibacillus graminis
1.2 2 ~3 . 3 ~4
o 1/2 MS NA NBRIP
Ashby o
1.3 ( 0.001g)
1/2 MS 2 50 nL
30 o
12 h 40 pmol * m ™ ¢ 57" (25 £2) C 70% ~ 75% 10 d
90 d N
1.4
1.4.1 IAA 20 : 200 pg * mL™' L-
NA 28 C 180 r * min ' 4 d. 50 ulL
50 pL Salkowski (50 mL 35% HCIO, +1 mL 0.5 g * mol ™' FeCl,) 50
pl 50 mg « L™' TAA 0 30 min
[AA. IAA 0Dy, 10000 r * min~' 10
min 50 pL Salkowski 30 min 530 nm
3 . 0 10 20 30 40 50 60 70 80 mg * L' IAA o
OD¢y 1 TIAA o
1.4.2 21 : 24 h NBRIP
3 28 C 3d o
Cay ( PO,) ,
pH o
; 0Dy, 1% 50 mL
NBRIP 150 mL 3 .28°C 180r-

min "' 6d 10 000 r * min " 5 min 1 mL 50
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mL 5 mL 30 min 660 nm
pH . 5mg+L"" (K,HPO,) 02468 10mL o

OD ¢ i
1.4.3 22 -23 : 24
h Ashby ; 24 h 20 pL -
ml, ™' Ashby 3 14 . 28 C

37d ; 24 h

Ashby 28 C 37d 3
7d o

1.5 (%) =( - )/ x 100
SPSS19.0 .
2
2.1 15

( 2)o 2 TW35 TW3-6
SW14 . TW24  TWI13 o TW2-

1 SW17 SW1-6 TW34 TW34 TW33 TW14d TW13  SW23
199% 137.508% 103.683% 89.036% 118.624% 142.745%
95.027% 129.21%  154.852% ; TW32 TW3-6 66.988%  68.566% . TW2d
TW33 TW14  SW2-3 13.37 3.88 4.27  4.39 mg.
2

Tab. 2 Effects of different endophytic bacteria on the physical characteristics and growth of the tube plants of Phalaenopsis pulcherrima

1%

/mm /mm /mm /mg
Strains ~ Root number  Root length  Root diameter No. of tillers Plant height Fresh weight Dry weight
growth rate

TW22  7.90 abede  16.790 ab  1.603 be  1.10 be 40.205 abe  108.345 cdef 5.35 abe
TW33  8.80 ab 13.642 be  1.832ab  1.30 be 31.585 cde  156.958 bedef 5.91 ab
TW35  4.10 de 12,0285 ¢ 1.925ab  0.30 ¢ 27.193 de 69.767 ef 2. 11c

TWI4  9.20 a 13.790 be  1.710 be  1.00 be 41.461 abe  103.730 cdef 6.30 ab
TW32  7.40 abede  12.966 be  2.110ab  1.00 be 36.591 abede  128.919 bedefedef  4.84 abe
TW36  5.00 efg 13.669 be  1.889ab  0.80 ¢ 27.568 de 130.497 bedef 2.79 ¢

SWIF  5.20defs  12.443¢  1.975ab  1.10 be 34.001 abede  199.439 abe 4.14 be
SWI6  5.50 cdefs  15.078 abe  1.701 be  0.00 c 37.944 abed  165.614 abede  3.86 be
TW34  10.20 a 13.709 be ~ 2.112ab  0.10 he 32.978 bede  150.967 bedef 5.28 abe
TW34  5.50 cdefs  18.089a  1.966ab  1.20 be 44.627 a 180. 555 abed 3.76 be
TW24  8.30 abed  13.254be  1.760ab  8.30 a 31.109 cde  204.676 abe 15.40 a
TWI4  5.90 bedef  18.634a  1.883ab  0.40 c 43.247 b 260.931 a 4.73 abe
TWI2  7.90 abede 12.672be  1.714be  1.00 be 27.738 de 96.670 def 4.99 abe
TWI3  8.70 ab 13.468 be  1.975ab  2.70b 30.372 cde  191. 14 abed 4.02 be
SW23  8.40 abe  14.184be  2.253 a 0.60 ¢ 40.686 abc  216.783 ab 6.42 ab
CK 2.80 ¢ 7.400d  1.248 ¢ 0.00 c 14.108 f 61.931 f 2.03 ¢

P<0.01

Note: Values within the same column with the same letter( s) indicate no significant difference; values within the same column

with the different letter( s) indicate significant difference by Duncan’s multiple range test at P <0.01
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11 P. graminis( TW24) P. agglom—
erans( TW32.TW3-6) B. megaterium( TW14) Bacillus mycoides( TW13.SW2-3) P. pnomenusa( SW1-7)
A. radiobacter( SW1-6) Burkholderia sp. ( TW34.TW34)  E. tasmaniensis( TW33) 8 o

1. P. graminis( TW2-)

2.2
2.2.1 15 9 3 Ashby
o 7 o 10 Salkowski
TAA o 15 TWI14 Tw24 TW34 SW23
N . TAA ; TW3-6 TW32 TWI14 TW1=2 TAA ; TW34
TIAA 3 3 TW14  TAA (29.256 +5.26) pg * mL e
ODyy, T TWI14 SW23  TW24 3 20 pg* mL ™" Duncan 0
3
Tab. 3 Evaluation of growth-promoting properties of endophytic bacteria isolated from Phalaenopstis pulcherrima
/(pg * mL e ODc.ooil)
Strains Nitrogen Fixing phosphate Solubilizing Production of TAA
TW33 + - -
TW3=2 - + 6.475 £0.754 de
TW3-6 - + 6.412 £2.06 de
TW34 + + 10.445 £4.158 de
TW3-4 + + -
TW24 + + 21.882 +1.175 ab
TW13 + - -
SW23 + + 24.82 +5.286 ab
TW14 + + 19.198 +4.868 be
SW1-6 + - -
SW147 + - -
TW14 - - 29.256 £5.26 a
TW3-5 - - 12.985 +7.589 cd
TW2=2 - - 5.673 £0.604 de
TW1=2 - + 5.674 £2.128 de

P <0.05
Note: Values within the same column with the same letter( s) indicate no significant difference; values within the same column

with the different letter( s) indicate significant difference by Duncan’ s multiple range test at P <0. 05

2.2.2 pH pH
2 TWI4 (77.023 +5.015) mg+L ~'  pH ( pHS.9)
. SW23 TW34 TW24 TW3-6 TW32 TWId pH
5.0, TW12 (11.416 +6.7) mg+ L' ;

pH TW3-( pH7. 4) .



3 289
SW2-3
P1 AR AR X TR~ JE B A A A A
Fig. 1 Effects of different endophytic bacteria on the tube plants of Phalaenopsis pulcherrima
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Fig.2  The amount of dissolved phosphorus released by phosphate solubilizing bacteria and the pH of their fermentation solutions

.
Vertical bars indicate standard errors; bars with the same letter indicate no significant differences; bars with different let-
lers indicate significant difference by Duncan’s multiple range test at P <0.01
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Activity Analysis of Growth-promoting Endophytic Bacteria
Isolated from the Roots of Phalaenopsis pulcherrima

ZHANG Fangfang SONG Xiqiang DING Qiong ZHU Guopeng
( College of Horticulture and Gardening Hainan University/ Key Laboratory of Protection and Developmental Utilization

of Tropical Crop Germplasm Resources Ministry of Education ( Hainan University) Haikou 570228 China)

Abstract: Endophytic bacteria of orchid plants play an important role in orchid life cycle. An attempt was made
to inoculate 15 endophytic bacteria isolated from the root of wild plants Phalaenopsis pulcherrima into Phalaenop—
sis pulcherrima plantlets in viiro for co-culture to analyze their abilities of nitrogen fixation phosphate solubiliza—
tion and TAA production. Of the 15 endophytic bacteria 11 strains were found to have a growth-promoting effect
on P. pulcherrima plantlets of which the strain Paenibacillus graminis produced best growth-promoting effect; 9
strains had a potential ability of nitrogen fixation; 10 strains were able to produce IAA  of which the strain Bacil-
lus cereus produced the highest amount of IAA; 7 strains was able to dissolve phosphorus of which Bacillus
megaterium dissolved the highest amount of phosphorus. In addition endophytic bacteria had a positive correla—
tion between the ability of phosphate—solubilization and the ability of IAA production.

Key words: Phalaenopsis; endophytic bacteria; plant growth-promoting activity
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Effect of ® Co—y Ray Irradiation on the Antioxidant Activities and
the Colors of the Liquid Samples of Extracted Mature
Leaves in Illex Kudingcha C. J. Tseng

GUO Yan® ZHAO Feng' LIU Guomin® LUO Zhiping’ LIU Xiande’ LI Lihui*
(1. Hainan Radio and TV University Haikou 570208 China;
2. The Kudingcha Research Institute Hainan University Haikou 570228 China;
3. Hunan Institute of Nuclear Agricultural Science and Space-induced Breeding Changsha Hunan 410125;

4. The College of Agronomy Hainan University Haikou 570228 China)

Abstract: The liquid samples of water-extract ( 15 °C)  hot water extract (90 °C) methanol extract ( 70%)
alcohol extract (70%) and acetone extract (70%) from the mature leaves of llex kudingcha C. J. Tseng were
irradiated with ®Co—y ray at respective doses of 0 ( CK) 10 20and 30 kGy. The antioxidant activities of the
liquid samples were determined via ABTS and DPPH methods and the colors of the liquid samples before and af-
ter irradiation were observed and compared. The results showed that the antioxidant activity of the liquid sample
of the water extract ( room temperature) was slightly increased after irradiation of ® Co—y ray. There was howev—
er no significant difference in the liquid samples extracted with hot water (90 “C) 70% methanol 70% alco-
hol and 70% acetone. The colors of all the liquid samples extracted with 5 different solvents from the mature
leaves in I. kudingcha faded in some degrees. of which the color of the liquid sample extracted with 70% alco—
hol was the palest followed by that of the liquid sample extracted with 70% methanol. When the extracts are
used for food fresh-keeping and for food or cosmetics preparation it is recommended to use the extract with 70%
methanol as solvent and treat with ® Co—y ray at the dose of 10 kGy to ensure the security of food and cosmetics.

Key words: Ilex kudingcha C. J. Tseng; ®Co-y irradiation; antioxidant activity



