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Effect of bacterial fertilizer Agr, PfPt and Mic on growth and secondary metabolites content in
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Abstract; Using single factor randomized block design and applying three kinds of bacterial fertilizers
( Agrobacterium radiobacter fertilizer ( Agr) , Pseudomonas fluorescence fertilizer ( PfPt) and Micrococcus
fertilizer (Mic) with concentration of 2x10” CFU - mL™", and fertilizing two times] on one-year-old
seedling of Taxus media Rehder under field cultivation condition, changes in increments of height and
crown width of seedling in growth period of next year and contents of four secondary metabolites
(including taxol, cephalomannine, 10-deacetyl taxol and 10-deacetyl baccatin Il (10-DAB I )] in
branch and leaf were compared and analyzed. The results show that in November of next year after
applied Agr, Mic and PfPt, increments of height and crown width of 7. media seedling is higher than
those of CK (no fertilizing, the control) group, in which, after applied PfPt, increment of height is the
largest, and is significantly higher than that of CK group (P<0.05) ; after applied Mic, increment of
crown width is the largest, but there is no significant difference with that of CK group (P>0.05). After
applied Agr, Mic and PfPt, contents of taxol, cephalomannine and 10-DAB III in branch and leaf all are
significantly higher than those of CK group, in which, content of taxol is the highest after applied Mic,
contents of cephalomannine and 10-DAB Il are the highest after applied PfPt, and those are generally
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significantly higher than those of other treatment groups; after applied Mic, content of 10-deacetyl taxol is
the highest, and is significantly higher than that of CK group and other treatment groups, while after
applied Agr and PfPt, there is no significant difference in content of 10-deacetyl taxol with that of CK
group. It is suggested that applying Agr, Mic and PfPt have a certain promotion effect on seedling growth
and accumulation of secondary metabolites in branch and leaf of T. media, while there is difference in
promotion effect among different bacterial fertilizers. Therefore, appropriate bacterial fertilizer should be
selected for different requirements during cultivation process of T. media.

Key words: bacterial fertilizer; Taxus media Rehder; growth; secondary metabolites; taxol
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1.1 SEIeHER
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SRR T, 4 Pt AE b #5353 4 Agr Mic Fil PPy 3 Fi
Y P AR L AN NE (X HR) L 4% 3 IRE R, R4 P 4)
50 Bk, T 2007 4 10 H i BUK B — B0 4h i 7
SEM MREEFATHELA A 0.5 m, 7k ; 45 200 1 HE kLA e
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il ARk 1 1515 d S 4758 2 vt e, it i &= 5
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1.3.2 %@ A KEaanE 25T 2008 45 A,
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2008 4 11 H AR KAgFRE 5 b )5 , [~ b B
TEFE 20 BRI, R A Y AEAE A 200 o, IR G S
HMISEEG R F 40 CHUR LT BRI R S &
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1.3.3.1 HPLC @i 51 Agilent TC-C, (4354

(4.6 mmx250 mm,5 wm), WA V(HE):V(Z
) V(7K )=20:35:45 IRA W, WE 1.0 mL + min™,
K 227 nm, A1 IR 30 °C, #EFERE 10 pL, {5 83 i)
[&] 30 min,
1.3.3.2  PRifEMIERHIS BRI AZBE
SN T 10 - LS AZ BERT 10 - DAB T A7 4
10.0 mg, 7] Fi P st e ) SR F VR B 1.0 mg + mL™!
XT R SRRV, I P A R 22 T VR 0..025,0. 050
0.100.0.200 F10.400 wg - mL™" 25 Fr b IEH , 1%
M8 ik HPLC g S5 R E AT e
1.3.3.3  FERIAEBHI & RARE ST AR
T B A 20 1 vk ) o IS, WS Bl Y
FREUEESA R 2.0 mg, IN AT B - 2 R £ B IR &
(AR 1:1)30 mL, @A PR E 1 b, 3 8 D 4% -
WHREE P W, A 2 RIS, T 40 CUEZE
T 5 5% 7 10 mL F B 95 %, 4 000 r - min”' B O
5 min, FIEWRAH 0.45 wm JEFEIE ; 8RR LR vk
HEFT HPLC 43477, I A48 25 A v 1 4%, SR FH 0eg 1 AR S
— AT S A B
1.4 BBESITFSHT

S EXCEL 2007 1 SPSS 20. 0 #4754 43
HrAAb 2, SR LK 28 7 255387 (one—way ANOVA ) i
595 225001, Fl Duncan’ s B & W 22047 2 55 B 3%
PEAE (P<0.05)
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A3 SRR RCRL Agr PPt AT Mic JEAE 2 Y, B4E
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W#E1,
2.1.1 #*3¥kETwEh HELIALUEH.6 A
13, Agr &b BE X M 2T G2 40 v iR v A g P A
B MRS K R, IR 8 2. 54 em, B8 CK(ANHIE,
X HR ) ZHHE TN 117.09% , 2257 5.3 (P<0.05) ; kol
Mic AbFRZL, 41 i Ak e 1 K B ik 2 1. 37 em, 3¢ CK
I 17.09% A0 TC b 2 25 5 (P>0. 05) ; PPt Zb 3§
MBI =R/, AU 0.17 em, IR EILT
CK 4., JrZ&omrds A iR i FH A [F) 40 B 0 R X 2
MWL S AZ 4 WAk s B K s B 22 S, L
H, Agr Kb B A B R 0 2 R T A AL B A
PPt A 3EAT A = 14 1 1 2 /N LA A B

7 A4, Agr Mic F1 PPt 4b B ZH () 5 b 21 G 42
RIS EY T 6 A6y, 40k 3.57 .2.50
0.47 cm, = Agr ZbFRZH A PR R S K S CK 203 in
21.02% , i Mic F1 PfPt 403 20 f Rk 2 6 K /N T
CK 41, JrZeimbrah B WoR - 25 b R AL R] 19 2 14 Bk
WK e 2R DE, b A Agr A0 FRZH (1) PR S 1K
I E ST CK 4,57 2 DA BRA bk e 3 K 3
F/NT CK 41, LA PP AL B fORK i 16 KA f /N

11 Ay, & B 4l i bk e g K 8 7 Ay
B i 3, Hod | PrPe Ab FRA A BR S K B RO, Mic
Il Agr ACBRAL R R 3G IR Z L3 N AL LA 4y i vk
BB B2 K 1092 .10, 16 1 8. 69 em, 55
CK ZH53 58800 27. 42% 18.55% 1 1.40% , 5243
Bredi S R . PPy AR B B 4 bk S 3 K ' 5 Mic Ab
PAATC W 225 H R E T CK 41 Agr 4034,
Mic , Agr Fl CK 3 /™4 B 41 (] A9 e 1864 0 U] G Bk 3%
25
2.1.2 "AhewkEH T mEILBLUEFEH.6 H
By, CK 2 M2 F A28 iR K mok, A
1.67 cm; HkON Mic KB4 iR Kl 1. 48 em;
Agr b PR (1) 5k MR 1S 4 i Fe /N, AR 0. 64 em,, 72
IATES S N Mic AL FRATFN CK 2H 18] 40 v (1) 5ed i 194
KA To B E 25 5 Agr 1 PP b 354H [] 114 56 1 14 K
WG 2 25 5 (A 0 2R T Mic AbFRZFI CK 41,
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R1 HAIHAREHNEBEEERKPSHMTAST MY ERSNEIREKENTL(XSD)Y
Table 1 Change in increments of height and crown width of Taxus media Rehder in growth period of next year after applied three bacterial
fertilizers (X+SD)Y

AELA G Bk KA/ om AR By 1 R R/ em

b Increment of height in different months Increment of crown width in different months
Treatment®’

6 H June 7 H July 11 H November 6 H June 7 H July 11 A November
CK 1.17+0.04b 2.95+0.15b 8.57+0.24h 1.67+0.24a 2.59+0.45a 5.44+1. 14a
Agr 2.54+0.25a 3.57+0.19a 8.69+0.25b 0.64+0.37b 2.77+1.11a 5.74+0.67a
PfPt 0.17+0.08¢ 0.48+0.29d 10.92+0. 64a 0.82+0.07b 1.50+0.36b 6.86x1.75a
Mic 1.37+0.25b 2.50+0.20c 10.16+2.49ab 1.48+0.22a 2.57+0. 14a 7.20+1.05a

DR 5 R RN F R R 25 5 B3 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).

2)CK. ANHEAE (X BE) No fertilizing ( the control) ; Agr: TSP A AT T IR R Agrobacterium radiobacter fertilizer; PfPt. 7 6 AR B i T A R}
Pseudomonas fluorescence fertilizer; Mic: WERE LR Micrococcus fertilizer. 3 PN ALBIAK R 2x107 CFU - mL~™" Jififil 2 ¥X Concentrations of
three bacterial fertilizers all are 2x107 CFU - mL™" | fertilizing two times.

7 Ay, 25 AL BZH 1 &)y ek i HGHK E BOR T
6 Ay, Hfr, Agr Ab AL ) e i 36 4 ik, ik 3
2.77 em, % CK 401810 6. 95% ; PPt Al Mic Ab ¥ ZH 1Y
SRR 4 1,50 F12.57 em, BT CK 41,
T EDEER BN Agr Fl Mic AR5 CK 4118 (1
LR IS B0 2 25 5, X PP Ab B ZH 1) el i 4G <
I E/NT CK 45 Agr Fll Mic ZbFRA |

11 A6y, & B 4l i e iR s 8 7 A 6y
KR E, Hod, Mic AP B e g K ok, N
7.20 cm, B CK 41 32. 35% ; PPt F1 Agr AL FHA )
SRS W 6.86 F15. 74 em, /3B CK 4114
h26.10% M 5.51% . J5 2250 M4 R s .4 Db 3
NIRRT p R 2 h S T =8 s
2.2 AEAFEEE ST IS EE S 4
KEREBMEENFMN

Ay WIFHAREENEE Agr PPt FI Mic JfE 2 ¥, B4R
11 A& 20 GAZ Gy R i SR B =R 2T
Bl 105 LB AZ B 10-DAB A& £ 2,

F1 PP Ab B 1) &)y B AR T SRR B R, 43l
H0.031 7% F10.031 6% ; Agr b3 4H () A2 B &5
WA, 4 0.030 7% ; Mic., PPt I Agr ZbFHZH iy 45
FZWE S i e CK (AN AL , X HE) 2H42 %55 5. 67%
5.33% M 2.33% , J7 220 A4 R R : Mic 1 PPt b
FAMECESEREST Ag P4 CK 4 (P<
0.05) ,{H Mic 11 PPt Kb FRLH [A] JC B #2255

2.2.2 HERBTHRAEEWH® HEX2ALTUE
Hi PPt Agr A1 Mic AbFRZH A4 2l v A = 2042 T 0
SRR 0.024 3% .0.022 7% F10. 020 4% , 43 5
B CK ZHAR 5 24.62% 16.41% M 4.62% . )7 255007
5 IR R RIAE PRI =22 T A W 2
5t Hoip Agr PPt Fll Mic AbPRZH AY —RF2 T08 &%
BT CK 4,

2.2.3 M 10-XTBELELSENYR HE2 KL
AT LA . Mic ZAbFRZ () 4 A 10-K OB A2
M A, ik F) 0. 015 6% , %8 CK 4455 6. 85% ;
PPt ZbHR4]  CK 21 Agr AbFRAL ) 10— Z Bk K K2

2.2.1 MNEMELEHHw HE2ATUEH Mic SFEEK, 5355 0.014 9% 0.014 6% F10.014 4%

R2 HA3HAEEHEEE 1 AREMTISHHEEM T4 FRERGWHESE(XLSD)Y
Table 2 Contents of four secondary metabolites in branch and leaf of Taxus media Rehder in November of next year after applied three bacterial
fertilizers (X+SD)Y

Ak F® B i % SRE TR % 10-E B E /% 10- 2% Z A R 15 i/ %
Treatment?’ Content of taxol Content of cephalomannine Content of 10-deacetyl taxol Content of 10-deacetyl baccatin [l
CK 0.030 0+0.000 4¢ 0.019 5+0.001 3d 0.014 6+0.000 2b 0.015 3+0.001 3d
Agr 0.030 7+0.000 3b 0.022 7+0.001 9b 0.014 4+0.000 1b 0.018 3+0.002 5b
PfPt 0.031 6+0.000 5a 0.024 3+0.002 3a 0.014 9+0.000 1b 0.024 1+0.002 1a
Mic 0.031 7+0.000 1a 0.020 4+0.000 4c 0.015 6+0.000 6a 0.016 4+0.002 1c

D EF AR /NG PR R 25 5 3 (P<0.05) Different small letters in the same column indicate the significant difference ( P<0.05).

2 CK; AHE (R ) No fertilizing ( the control ) ; Agr: JCET 1 4 AT B AL B Agrobacterium radiobacter fertilizer; PIPt; 3¢ ¢ 1% 24 Jfd B AE )
Pseudomonas fluorescence fertilizer; Mic TR AR Micrococcus fertilizer. 3 T 40 B AERIAR B 4474 2% 107 CFU » mL™! JHEAE 2 YK Concentrations of
three bacterial fertilizers all are 2x10” CFU - mL™", fertilizing two times.
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05 24 T SR - Mic AbFRZH ) 10-25 2 T 2 A2 g
SR EET CK 4 M PPt Fl Agr A FRZH TS 3 40
[ 10-2 OB R R E LR,

2.2.4 3 10-DAB M4 &w%rs WME2LATLFE
23 AR AR B Y 4l A 10-DAB T
HYET CK 4, Hrb, PP AbFEZHAY 10-DAB I &
T, 15 0. 024 1% ; Agr A1 Mic AbBRZH A 10-DAB
&, 4391 0. 018 3% #10. 016 4% , 433
5 CK U425 57.52% 19.61% 1 7.19% . J5 2250 b
SERIR & AL FEE] 19 10-DAB I & 2 fE 76 i % 2%
S Ho PPt ZRFRZH Y 10-DAB I & & & & T CK
ZH % Agr Al Mic ZbFRZH , CK 41AY 10-DAB I &= 2
FLT 3 AT HEA

3 it frgE b

TR AR DN AR F e i i A0 R A= 4
PR KA 7=, T AR MOl 2R 7=, I BB 7 A e IE AL
TR IE L) A R A A 4 R AT AR LA
BT e HERORZE K S m RO B30 1 B 2y
AR AP A AR T AW ST b it 40 I R
(Agr PPt Al Mic) J5 4F 11 A4y, 3 A4 18 AE Rk 34
ZHL ) b P 2T 57 RZ 40 0 R i R e O ) 3 i X KT
CK(ANEAE , X B8 ) 25, & B it FH 24 7 JIE Rk Xof 28 b P 21
SRR —E R SEER] . 5 CK AL,
Jiti ] PPt BEAS fik 35 14 0 5 b S 21 242 40 1 bk 1
K — IR A R AR R 2R S A S At A
ABFSE A TE . RN Al B IE R AT AR e
T U E o, s N O R B
BV 0GR e A TR T DL A3 A — S R A AR
Yy, 175 A 0 A 40 ) R, DTG i 2 AR 1
A, AT, PEPe BEAE fk 28 4 5 0t 7 21 S A2 400 1 bk
EARK MR T REA 3 A — 2 PPt A 35 il
T IR B Y 2T A2 A R 3R B ORI i
Syt AR e 1 2 A 5 R o A R A R
MW 21 (TAA ) 55 RV R 08 i £ 0kl i 2 7
R A A R DA A ) A e SR A
TR0 A R AR T A, AR 5T P, BROAR i
Agr F Mic J5 S #2152 4y i ik v R e i 14 34 K
YT CK 4, (AR T0 i 35 25 55, Wd WIS [] 200 P AE s o
S AT ALK AR IS AR — 3,

YR AR S AR T 0 Al i b = A ) —

FEAHOSTENYIT, MRS kAR AT R A
K A A P 2377 A R A8 TR A A LA i HEOE
WA Wheeler 278 A H | - A0 IR A2
RIS S AT AE W & 5 AWESEAE Y
AT BERE IR T 5 B A ( Pinus massoniana Lamb.) f2
A Cunninghamia lanceolata ( Lamb.) Hook.) Fl4% #
( Populus sp.) S5MRor i 1458, H o A W 68 7 /0 4h
PR PR, FMER SR IA Ay WAl 40 T IR A T DA 3 +
e JCHLBE R e AL, T2 i 3 b A 5wl &5 1. £
me %mﬂ 1\ N, Pseudomonas Sfluorescence . Micrococcus
F1 Agrobacterium radiobacter 55 AR T L35 5 55 3 v
TR ] 7 R0 e A X A5 B98Ny, BT
ES 54 G Taxus chinensis ( Pilger) Rehder ) i #k
HLLEW) BT A, 3k S BRI L S IR N AL
AR A G Y o R v R T AR AR
ZEIRRIT . HUR Agr I PEP ADFHE X 75 B M W4T A2
R 10-5 O A2 RE S B B E (Bt
FH Agr PPt Al Mic ¥ 0] DL I 2 2 i LA v S A2 1
“IRAZ T 10-DAB LAY & 3t Mic 38 nl LA
FVmHA P 10-K CBEEZEE S N Agr,
PPt A1 Mic 2 B AE A ¥ i 2 A i b 3o 38 P o
BLB Y 2 Ak, folf 0358 v 9 A 80wl &5 1 1 , AT ) T
2 WV LT A AR AR A PN 5 A2 I S5 U A A B9 5
MFRZR

L5 FRTIR S [R) AH R E X 2 1 21 S AZ 4 i AR
KR YA & AR R — & i #E7E T (H
AN 240 i AR A A2 FEAE AT BT ASTR], DRk 36t 22
WAL GAZ M NERMI T R ADEIE . 5381, A5 R
EEXT Agr PPt Fl Mic X 2 i 21 G AZ A KRR A AR
B & M R T AR S XA [+ 40 T A
Jit % it JFC Al 240 T Sk o G A A R A= AR i 4 R
AOSEMEATI R T, DRI, I 8 T e Al 290 e I A i
T ARGt 55— RIS, O 1B Hh i T S P41
F2AA s o AR 2 i S e AT 7

Brigt: AR OCT 4 L 21 T AZRRECA BRAS R B
PP BDINE AR R AR AR T EOH )

SZ 30k
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