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Changes in dry weight and contents of nitrogen, phosphorus and potassium in different parts of
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Abstract: Taking high-efficiency phosphate-solubilizing bacterium P19 and P7 ( solubilizing inorganic
phosphorus) and YP17 ( solubilizing organic phosphorus ), effects of single and mixed treatments of
phosphate-solubilizing bacterium on dry weight and contents of nitrogen (N) and potassium (K) in
seedling and dynamic change in phosphorus (P) content in leaf of Eucalyptus grandis Hill ex Maiden x
E. urophylla S. T. Blake were researched. The results show that after treated by single and mixed
phosphate-solubilizing bacteria with 5x10°, 2x10° and 1x10° CFU - mL™", dry weights of above- and
under-ground parts, total dry weight, N content in seedling of E. grandis x E. urophylla are totally
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higher than those in the blank control (CK,) and the control supplied with P (CK,, adding 18 mg - kg™’
KH, PO, ), and differences are totally significant (P<0.05), while K content in seedling in only a few
treatment groups is significantly higher than that in CK; and CK,. With prolonging of treatment time,
change trends of P content in leaf in different treatment groups of phosphate-solubilizing bacterium are
different, while there are obviously significant differences (P<0.01) in P content in leaf among different
months. The average value of P content in leaf in all treatment groups is higher than that in CK;, and
that in the mixed bacterium treatment group is totally higher than that in the single bacterium treatment
group. The result of variance analysis shows that effects of different phosphate-solubilizing bacteria and
bacterium concentrations on total dry weight of seedling have significant differences, their effects on N
content in seedling are obviously significant or significant, but their interaction on N content in seedling is
(P>0.05).

concentrations, and their interaction on K content in seedling are obviously significant. Effects of different

not significant Effects of different phosphate-solubilizing bacteria and bacterium

phosphate-solubilizing bacteria, bacterium concentrations and times, and their interaction on P content in
The result of multiple comparison shows that P19-YP17, P7-YP17 and
P7-P19 treatments have obvious promotion effects on average values of N content in seedling and P
content in leaf and YP17, P19-YP17 and P7-P19 treatments do on average total dry weight of seedling,
and different phosphate-solubilizing bacteria have no significant promotion effect on average K content in

leaf are obviously significant.

seedling. Under different bacterium concentrations, average values of total dry weight, N and K contents
in seedling, and P content in leaf are generally significantly higher than those in CK;, in which,
bacterium treatments with middle concentration (2x10° CFU - mL™") and low concentration (1x10°
CFU - mL™") have obvious promotion effect on average values of P content in leaf and N and K contents
in seedling. The comprehensive analysis result shows that mixed treatments of phosphate-solubilizing
bacterium of P19-YP17, P7-YP17 and P19-YP17 have obvious promotion effect on seedling growth of
E. grandis x E. urophylla, and can be developed as mixed phosphate-solubilizing bacteria and need to
be researched deeply.

Key words: phosphate-solubilizing bacterium in soil; Eucalyptus grandis x E. wurophylla; seedling
growth ; phosphorus content in leaf; nitrogen content in seedling; potassium content in seedling
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AR, e AR AR AR R AR PR 2B 4 (9 A Qi
gy, B S AR X A 5 IR T R B R SCCR , I
o7 FH e e T 2 0 AT AR JER B 15 3 A RO R
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TR E BRARESRELS RS AE
USSR E Y R A P AT, M B AR BR O AR &
119°14" Jb£f 26°05" 3 4E 1) H S 40 1 700 ~ 1 980 h,
FESE SR 16 °C ~20 °C, TEFEW 326 d, 4ERFEK R
1 342.5 mm, P2 SARNREE 77% S AEE A N &
Fe Ja A Y A
1.2 ##

B A 4 15 B PR A 4 ROl 2 B 5 B 4
fit, BeBUE K B R9 SME R, 75 TG S5 T R T
MS 15 7% 5 b | T R BE(28+2) C | JGHRIE 1000 ~
1 600 Ix JEHRRFE] 10 h - d7' 25 SAHXHEE 70% ~
80% MIZAF TR, MEPLEFRAK BRI K#H—3
SERIRR R 10 em FFEA 2 X B AIRAS B R TSR

e I [ AR A AR 2= 0 LR AR AR
(ZBrFm 1), E2HE S G5 (Acacia
confusa Merr.) , MR 7 2138 PRYE (pH 4.6) , it
ARG R A SR BB S = R
1.571.0.109 F153.199 g - kg™, ARCE AW FAH
RO AT 53.199 (1.894 F183. 156 mg - kg™,

BEAE M AR ES AR ESRE LB S S
S S0 W WAL ( Eucalyptus robusta Smith) #R R
- e BRI 38 2o [ A RN AR 35 5% 2 B vk i A N
YTEARTFIY 3 bk U BT PT (fig CHLEE) (P19 (fiF

TeHLBE) F1 YP17 (AT HLRE) 12115455

1.3 FHi&

1.3.1 S¥&kitfesd®  RAZEMEVIX AT,
e 7 NAEER, LG P19 PR E (A1) \P7 FAE
W(A2) YPIT SATETI (A3) \P19-YP17 IRA WA
(A4) P7-YP17 IRG TR W (AS) \P7-P19 IRA H A
W (A6) FI PT-P19-YP17 IRAH B (A7) 4bH, Hid
RAFERERAARFLE 151 PEATRCE , B — IR AL B 1Y
PE 5%10° 2x10°F1 1x10° CFU - mL™" 3 PDHJE, 28
FIX IR (CK, ) M ZEIRK , IE 5 (LB Xt IR (CK, ) IS
18 mg - kg™' KH,PO,,

2012 4F 4 A9), ¥ B ARG AR TE SR (5 27
em, FAME 30 em JEAME 20 em) B B4+ 8 kg,
FEEEIIHR 1 ARSI, BEALTE 3 Bk, N 3 IREE, X
B R TR AR A IR E AR 1 A
JE AT R AL FE BRI R ZEBEE 100 mL, 4 15
Kant 1 %, Hpeit 4 ¥k,

1.3.2 FArmlEmix  FE201248 H 9 H. 10 H
FULT H 53 R 45 45 A #3359 308 456 A 2 0 A
EWTTEE 3 B S R, A R T 105 C R
15 min,80 CHLT FEfE i, 7E 11 HIKs e &
AEBRELET AR ZE R A JF, F 105 C R T 1S
min,80 °C Ht+ Z 18 i i, 3 5 AR 4 i HE 3 4 A
R R4 0, BT BRSO R S 0 (LR
0.2 mm) , FREGE S AR FE 5, H,S0,-H, 0,16
SRR BT L (a3 2 s v A P o i, KDN-DI
H 3l BAL (TR 5 A PR W) 0 4 v A
S, AA=7000 JE IS5 SR BETE (AL Bt AR v
LRI 58 T ) D 40y i 5 1

1.4 FHELEBISITHH

K EXCEL 2013 1 SPSS 19. 0 #4754 &b
M AR ETR 2, XU 2R 7 22 8 Bk (two-way
ANOVA) #4777 22 43 1, IF R F fe /s B 35 1 22 S5 vk
(LSD) 47 B MR I A2 F A (P=0.05) .
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Fie BB R ACA i B 4 T B s AR HE Y
4 P7-P19 P19 - YP17,YP17 . P7-YP17 P7-P19 -
YP17 .P7 P19 CK, ( fitHxt #8) [ CK, (25 X AR ) | H
1. P19 5 P7.YP17 5 P19-YP17 .P7-YP17 5 P7-
P19-YP17 LhFRZH ()47 b3 5+ i o i 35 25 5%
(P>0.05) , HAh AL FRZH [ 0] 25 57 |3 (P<0.05) . 5
CK, 1 CK, A EL , 28 fife i 1 AL L B R AR 4 i 0 I
BT e W A, o P7-P19 (P19-YP17 Al
YP17 AbBRL 4y b5 5 T & o3 i CK 325
108.74% 80.39% F174.46% .

MR E R 2x10° CFU - mL™ B, 4% b 35140 4%
W E AR 1l b3 43 B it fh = 2K HE T
P7-P19 .P7-YP17 .P7-P19-YP17 .P19-YP17 .YP17 ,
P7 P19 . CK,.CK,, H ', P19 5 P7.YP17 5 P19 -
YP17 .P7-YP17 5 P7-P19-YP17 AL B4 [a] 3 |- &R
T T 3 2 S, i At A B [ A 2
5 CK, Ml CK AR, 28 T A B B R A4 b 1
BB T B 1 W A, o P7-P19 (P7T-YP17 Al
P7-P19-YP17 AbBRA () [ 3843+ i 40 ) 48 CK,
P 77.43% 65.95% F163.18% .,

MU E S 1x10° CFU - mL™" B, 4% b 340 4%
W E AR 1l b3 43 T T it fh = 2K IR HE T
P19-YP17 ., P7-P19 . YP17 . P7-YP17, P19 P7, P7-
P19-YP17 . CK,.CK,, H:, P19 5 P7 P19 5 P7 -
YP17 .P7 5 P7-P19-YP17 AbBRZH [a] b | 3B 4>1 i &
T EES A RNAE B EER, 5 CK,
M CK M EE , 2B AL F S B R A 4h 1 o 3o+
B B E R e, Hotb, PI9-YP17 . P7-P19 Fl YP17
AL FRZE b b5 53T B A A CK 4R 93, 44% |
90. 88% #1169.27% .,
2.1.2 MWTFHSFREGH® BRI FLEEH
PR v UL . SR BE A Sx10° CFU - mL™' A, 45 Ab P
20 e B E R e &)y 1 bR B 40 BT i F e 2 AR R HE
J¥4 P7-P19 .P7-YP17 P19-YP17 .YP17 .P7-P19 -
YP17 .P7 CK, P19 CK,,HH P19 5 CK, .P7 5 CK,
Ao P 7] T 3 4 o TG I 25 S, A Ak F 4 ]
WA %225 B P19 A P7 AbFRZH A1, H A fire e v
AFRA I E R AL G T R TR S R T
CK, 1 CK, , H:#, P7-P19  P7-YP17 Hl P19-YP17 /it
PR A H R 5 43 T BT 4 0 38 CK, 48 5 258. 26%
189.00% £ 149.43%

MR E S 2x10° CFU - mL™" B, 4% b 31 40 4%

HEE ARSI T R 3843 B i th i E AR RHET N
P7-P19 .P7-YP17 .P7-P19-YP17 .P19-YP17 P19
P7. YP17, CK,, CK,,H 1, P19-YP17 5 P19,P19 FI
P7 5 YP17 AbBE4 [AIHh FHr T i BB 2R, H
AL FRE A 3 22 5 5 CK, A1 CK, AH G, 25 il i
PAL PTG F R AR A B b N4 T i ) W R

F1 TEBBELEMERZSE TRENHM (X£SD)

Table 1  Effect of different treatments of phosphate-solubilizing
bacterium on dry weight of seedling of Eucalyptus grandis Hill ex
Maiden x E. urophylla S. T. Blake (X=SD)

N[l BEAL PRER 4y Hb LB T i) /g

L) Dry weight of above-ground part of seedling in different
Treatment!) concentration treatment groups?)

5x10° CFU - mL~! 2x10° CFU » mL™! 1x10° CFU + mL"!
P19 33.793+0.975d 34.673+0.457d 38.227+1.085¢cd
p7 35.630+2.057d 35.497+1.222d 36.127+0.972de
YP17 45.947+1.544b 38.110+1.050¢ 44.580+1.211b
P19-YP17 47.510+1. 149b 39.983+1.538¢ 50.947+2.183a
P7-YP17 40.357+0.845¢ 43.707+1.989b 38.770+1.031c
P7-P19 54.977+1.792a 46.730+£0. 592a 50.273+2.095a
P7-P19-YP17 40.170+2. 151¢ 42.977+1.720b 35.370+1.280e
CKp 26.337+0.997f 26.337+0.997f 26.337+0.997¢
CKp 28.937+1.095¢ 28.937+1.095e 28.937+1.095f

R [ B A R 2R )y 3t R R T ) /g

b Dry weight of under-ground part of seedling in different
Treatment!) concentration treatment groups?)

5%10° CFU » mL™! 2x10° CFU » mL™" 1x10° CFU + mL~!
P19 2.550+0. 130g 3.890+0.079de 5.347+0.122b
P7 3.530+0. 410f 3.763+0.358e 3.520+0. 140e
YP17 5.047+0.379d 3.633+0. 155¢ 4.490+0.357¢
P19-YP17 5.737+0.133¢ 4.080+0.030d 5.780+0.187a
P7-YP17 6.647+0.432b 6.450+0. 130b 3.750+0. 020de
P7-P19 8.240+0.318a 7.757+0.099%a 6.053+0.293a
P7-P19-YP17 4.187+0. 129¢ 4.447+0.095¢ 3.860+0. 106d
CKp 2.300+0. 114¢g 2.300+0. 114¢g 2.300+0. 114¢g
CKp 3.103+0. 129f 3.103+0. 129f 3.103+0. 129f

A [l B A B Sl S T ) /g

fbppn) Total dry weight of seedling in different

e i res " 2)
Treatment!) concentration treatment groups

5%106 CFU « mL™' 2x10° CFU - mL™! 1x10% CFU « mL"!

P19 36.343+1.048f 38.563+0. 385f 43.573+1.130c¢
P7 39.160+1. 868e 39.260=+1.336f 39.647+0.970d
YP17 50.993+1.718b 41.743+1.113e 49.070+£1.497b
P19-YP17 53.247+1.017b 44.063+1.015d 56.727+2.026a
P7-YP17 47.003£1.019¢ 50.157+1.861b 42.520+£1.025¢
P7-P19 63.217+1.476a 54.487+0. 686a 56.327+2.027a
P7-P19-YP17 44.357+2.180d 47.423+1.655¢ 39.230+1.382d
CKy 28.637+1.109h 28.637+1.109h 28.637+1.109f
CKp 32.040+1.221¢g 32.040+1.221¢g 32.040+1.221e

Dp19 ,P7. TCHL W = A0 % 1 T High-efficiency phosphate-solubilizing
bacterium to inorganic phosphorus; YP17; 45 HUBA & A W5 5 High-
efficiency phosphate-solubilizing bacterium to organic phosphorus;
CKy: 25 4 Xf B8 The blank control; CKp: £t & Xt B ( %% 18
mg « kg™ KH,PO,) The control supplied with phosphorus (adding 18
mg - kg™ KH,PO,).

2 [ 41 b A [6] () /N B S B 3R R AN (] b B 18] 22 5 . (P <0. 05)
Different small letters in the same column indicate the significant
difference among different treatments ( P<0.05).
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Ho P7-P19 . P7-YP17 F1 P7-P19-YP17 Kb BHEH [ Hb
FEB AT B A R CK, HE 5 237.26% (180. 43% Fil
93.35% .,

MR B 1x10° CFU - mL™ B, 25 4b S 2 4%

HEE R &Iy i 1T 3 43 1 ot oh oy AR HE R
P7-P19 . P19-YP17 P19  YP17 .P7-P19-YP17 .P7 -
YP17 .P7 .CK, .CK,, H:" P19-YP17 5 P7-P19 P7-
YP17 5 P7-P19-YP17 .P7 5 P7-YP17 AbFR4H [ b T
o> 10 TG 25 5, oAb Ak R A R WA 2
5o, 5 CK, M CK AL, £ il A A HLAH ) B R k%)
B R o T B Y 2 s, L, P7-P19 (P19 -
YP17 F1 P19 ZbFRZH 5y 35 2+ BT 43 0l ¢ CK, 48
55 163.17% 151.30% 1 132.48% .,
2.1.3 sEFREOH A BRI LEEIEET
U0 YR BE R 5% 10° CFU - mL ™" B, 4% &b 3 26 44 R
B R MG T i i AR K HEF 8 P7-P19
P19-YP17 .YP17 .P7-YP17 .P7-P19-YP17 .P7 P19,
CK, .CK,, H - 1 YP17 F1 P19-YP17 AbH2 (5] 4f) i
BTRREIXREZES, KB AMIHE B EES
5 CK, Ml CKAH G, 5 A o oAb BRAH /) 4 i 6T ot i
Y g E  Horp P7-P19 P19-YP17 H1 YP17 b3
2l ST B A R CK, B 1200 75%
85.949% F178.07% .

MBI E N 2x10° CFU - mL™' I, 4% &b J 20 $i¢
HEE R A 4l 1 5 T ot i il e 2 IR HE )P R PT -
P19 P7-YP17 .P7-P19-YP17 .P19-YP17 .YP17 .P7
P19 CK, .CK,, H:H {¢ P19 FI P7 4bFHH ] 4 # sT
FHRELRFELES, HAbA AR YA R E LR, 5
CK, Fl CK A Lb , #5 fife i 17 A0 3140 &)y i T ot i 4 b
Fe  Ho p7-P19 P7-YP17 1 P7-P19-YP17 At
A Y & BT BT A 4 0 B CKG 4 90. 27%
75.15% 1 65.60%

MR EE A 1x10° CFU « mL™ I, 4% b 3 20 4%
WEE R & 1 2 T o & il s 2 K O HEJT o P19 -
YP17 . P7-P19 YP17 P19 P7-YP17 .P7 P7-P19-
YP17 .CK, .CK,. 5 CK,Hl CK, ., £ i ik & 4b 33
MY ST R, Hd, P19-YP17 (P7 -
P19 1 YP17 Ab3REH Y41 T it 2 4R CK 42
98.09% .96.69% M1 71.35%

T3 2553 BT 45 R W - A7) it 98 T AN [ 7 90 e
X FL R & 1 e TR R Y R MR R B 2
(P<0.05) .,

2.2 AEAEBELENERERSIERTIFSENS
i

AN TR it 3 B Kb BT R A ) I R T R

e WL 2.,
2.2.1 U@ REETHHa  HEER2 WAL AT
DI H YR E R 5x10° CFU - mL™' B, 4 Ab B4
e E A 4 A& it 2R EHET A PT -
P19 P7-P19-YP17 .P7 . YP17 .P7-YP17 .P19-YP17 ,
CK, P19 .CK, . [ P19 AbBRZH A1, Ho A fire i 1 Ak BR2H
MR SRR EST CK,, Hf, P7-P19 fl P7-
P19 — YP17 kb 32 2 ¥ 09 0 & & 20 B4 CK, 2 &
88.99% F179.00% ,

MR E K 2x10° CFU - mL™" I, 4% 40 381 20 ¢
M R A5 il BRI HER R P7-P19
P19 P7-P19-YP17 .P19-YP17 .P7-YP17 .YP17 .P7 .
CK, .CK,, 5 CK, A1 CK, A H , £ fif il oAb BRAH 1 4
WA SRR S, SR HIRE A BT
PATH A PR  Horh | P7-P19 P19 P7-P19-YP17 .P19-
YP17 Fl P7-YP17 ZbBEZH (0] 1 &) 15 60 & i G B 3 25
5 P7-P19 P19 1 P7-P19-YP17 AbFH4H (4011 A &
TP CK 4875 73.51% [72.45% F171.46% , 255
ik E K,

MR A 1x10° CFU - mL™' I, 4% 40 381 20 ¢
M E R4l R 2 i 2R KHER A PT-YPL7 |
P19-YP17 .P7-P19 YP17 .P7 P7-P19-YP17 CK, .
CK, P19, F& P19 AbFRZH A, Ho Al fige 5 127 A 2120 149 %
WA S RS ARBRES T CK, M CK,, HEK FIRE
AEAAPE T BB A B 2H ; Horp, P7T-YP17 (P19 -YP17
I P7 -P19 4k B4 &) 1 A S 0 R CK B
123.02% .122.71% F11 88. 85% , 22 5k . E K .

T7 225 W e 3R B AN R) i TR B R AR 4 1 R

GEA N RE L (P<0.01) , A [ B Bk B % H4)
HA S RWA BEFW (P<0.05) , A [F i W 5 5
AN Tv) TRV VAR JE () 1% 28 EAE TR 4 i 2807 2 )G W
R (P>0.05)
2.2.2 sehdsrAeEEa AR 2 RIS
AfLLAE YRR N 5x10° CFU « mL™' B, $5- 40 B
PR E R 4 v 80 0 1 B s 2 AR HE R PT -
P19-YP17 .P7 P19 . CK, .CK, .P19-YP17 .P7-YP17,
YP17 .P7-P19, HH1 X P7-P19-YP17 Fl P7 Ab 4
HIA A& i 3 S T CK, F CK,, B AR % CK, 42
15 26.79% F120.10%
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MR EE A 2x10° CFU - mL™ B, 4% 40 3 20 4%
WE R w4 & s 2K OCHEP S PT P19 -
YP17 P19 YP17 .CK, . P7-P19-YP17 .CK, .P7-P19
P7-YP17, Hh | {X P7 F1P19-YP17 &b BH 4H 4 1 4§
&R E AT CK,, 50 8 CK #2516, 00% F
13.35% ,

MR 1x10° CFU - mL™ B, 4% 40 38 20 4%
W E R & 2t 2K CHEP 8 PT-P19 -

£2 TEMEBELENERELEE(N) I (K) & EHFM (X£SD)

YP17 P19 YP17 .CK, .CK, .P19-YP17 .P7 P7-YPI7 .
P7-P19, Hi1 X P7-P19-YP17 F1 P19 b FHZ 41
BB 3 R T CK L, a3 il 38 CK 4R 5 63. 58 % Al
18.91% .

J5 2553 Ml SR 3 W R[] e i 17 S ) B YRV
Fe = F A8 BAR I B R A 4h 8 & = A e
FEH (P<0.01)

Table 2 Effect of different treatments of phosphate-solubilizing bacterium on nitrogen (N) and potassium ( K) contents in seedling of Eucalyptus

grandis Hill ex Maiden x E. urophylla S. T. Blake (X+SD)

TRIEl e AL AT S B N A ) /g - kg

IR BEAL AL K ) /g -+ kg™

4b e . N content in seedling in different concentration treatment groups®> K content in seedling in different concentration treatment groups®
freatment 5%x10% CFU - mL™"  2x10° CFU - mL™"  1x10° CFU - mL™"  5x10% CFU - mL™"  2x10° CFU - mL™"  1x10° CFU - mL"'
P19 5.806x0. 182cd 9.402x0.999a 4.606+0.815e 7.972+0.167b 8.180x0. 622abc 8.803+0.765b
p7 9.220=+0. 176ab 6.648+0.279bc 8.083+0.463bed 8.891+0.236a 8.587+0. 136a 6.899+1.575¢
YP17 9.166+0. 193ab 7.004+0.320b 8.316+0.671bc 6.720+0.243d 7.991+0.228abc 7.787+0.408bc
P19-YP17 6.693+0.431c¢ 9.164+0.331a 12.142+1.111a 7.180=+0.234cd 8.391+0.695ab 7.103+0.227¢
P7-YP17 8.919+0.275b 9.164+0.402a 12.159+0.028a 6.765+0. 134d 6.293+0.773e 6.802x0.402¢
P7-P19 10.304+0.202a 9.460+0.417a 10.296+0.071ab 4.782+0.399¢ 7.023+0.239de 6.613+0.448¢
P7-P19-YP17 9.759+0.524ab 9.348+0. 746a 7.913+0.202bed 9.386+0.428a 7.403+0.742cd 12.110+0.507a
CKy 5.45220.465d 5.452+0.465d 5.452+0.465d 7.403+0.401bc 7.403+0.401cd 7.403+0.401c¢
CK, 6.343+0.033cd 6.343+0.033cd 6.343+0.033cd 7.642+0.377bc 7.642+0.377bed 7.642+0.377bc

l)P19 ,P7. TCAILHE T2 S it W T High-efficiency phosphate-solubilizing bacterium to inorganic phosphorus; YP17. A B = R R High-efficiency
phosphate-solubilizing bacterium to organic phosphorus; CKy: %5 X} #8 The blank control; CK,: 8% & (¥ 18 mg - kg™' KH, PO, ) The
control supplied with phosphorus ( adding 18 mg - kg™" KH,PO,).

2 G5 A AS ] 1 /NG - e R AS [ b B ) 22 57 2.3 (P<0. 05) Different small letters in the same column indicate the significant difference among

different treatments ( P<0.05).

2.3 AEAMBBELENERRYEHFBSENE
i

Wi A B S ] SR | AN ] v e e o A B2 v R
PRy Ve I R B 2 1 0 8 Ak LA R AR T) Ak B2 (i) b
P EN LR R 3,
2.3.1 vFAEBASFTHTA B3 SR L
B YRR E N 5%10° CFU » mL™' i}, {¢ P7-P19-
YP17 KbERAL 0 i B 8 7 i S T T R e B A
i Bt TR AL B ) I Tl 5 X i Ak R ) A A K
SeARE A bk S HI97E 10 A R = /A,

YA E N 2x10° CFU - mL™" I, Bifi A a] ) 46
1, P19 P7 1 P19-YP17 AbBRLH Ay & 1 52 50
)G = B A fb ka3, HLY e 10 A 0y % E 54K YP17
Ab PR I R R R SRS AR e H A
9 H Ik B i A% ; P7-YP17 AbBRAA A F 8 5 %
Wi Tt B B A T P7-P19 F1 P7T-P19-YP17 kb3§
PRI T o ) 450 2 T R R A A Ak 34

MW HE M 1 x10° CFU - mL™' i}, P19 P7 .
YP17 il P7-P19-YP17 b B 41 1 - | i & & ¥ 76
9 H ik E e, FLE A I Fifi b P A ) 28 K 52 5
JEAR B Ak a3 T P19-YP17 .P7-YP17 1 P7-P19
AL FRZE A I R B D) b B R ] A A 2 A
FEAR I AR L R

T3 25 A A RR W] AR o] B R AR 4l it
B EA 2SN E (P<0.01) , M A P& h
BRIk 8 H .9 A 10 A 11 H TR .
AN TR TR VRO B AN [ s 1] B = 25 [B) 1 38 B AR O R
R4y vt it R Wl 5 118 5% 1) 2350 17 349 3R A I 2 7K F- (P<
0.01),

2.3.2 vtHEBAZTFHME BRI K
PR v LAE H Y BRI R 5x10° CFU - mL™' B, 4%
Ab PR He BRI B2 e it i P A ME e AR IR
HEF A PT-P19 (CK, (fEBEXT HR ) (P7 P7-YP17 P19,
YP17 .P19 -YP17 .P7-P19-YP17 . CK, ( %5 A X} R |
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MRGE , 45 AR EBERE AN BN B R R i A R 0L 1 i M g e B0 B A2 29

SN [ i 98 T A B o Y A (B A AN [ R
BT CK,, Horfr  P7-P19 1 P7 4bBRZH 1 i 7 25
SERIE A 1%E CK 42 5 106. 28% 1 41. 87% , 25 5+ ik
., M, CK, M S R IER CK, &
77.82% , H 5 5 TFx P7-P19 AbFEZH A1t H A e
PEALFRA |

MR E R 2x10° CFU » mL™" B, 4% 4b 3 4H 4%
TRE R A 8 % w398 i 2R HE T
P7-P19 . CK,. P19-YPI7 .P7-YP17 .P7 P19 YP17,
P7-P19-YP17 .CK, . 5 CK #HL, A [m] i s o A 20
(R ol B B PSR A N TR R B e v, ELVR PR A B A
SR FAR TR A o P7T-P19 I P19-YP17

®3 FEBBELETERKDENFE(P) REMNHHEEN (X£SD)

BB AL R S (4 B CK 3 96. 77% Al
71.16% , 2= 5 B3 . 1A, CK, Bt Fr i & it i
FE T B P7-P19 ZbBRZE A1 0 HAth e s A AL FR A
MRS 1x10° CFU - mL™ B, 25 Ab 3 40 4
WE R A B o & i A R s 2 AR HE T R
P19-YP17 .CK, .P7-YP17 .P7-P19-YP17 .YP17 .P7 .
P19 P7-P19 . CK;. 5 CK, AL, AN [a] fff i i Ak 3 4
Il B P SA (A R TR R B 8 v, LY P A B 20 A
& EOLT B AL B2 o P19 -YPL7 HI P7-YP17
Ab PR A B R I 3 0 CK B 87.25%
M35.86% , 253 W%, WAL, CK, B g & it il
FE T PLO-YPL7 AbFHZH & Ay HoAth fife i 1 A0 B

Table 3 Dynamic change of phosphorus (P) content in leaf of Eucalyptus grandis Hill ex Maiden x E. urophylla S. T. Blake seedling in different

treatments of phosphate-solubilizing bacterium (X+SD)

RSB H P &R /g - ke

P content in leaf at different months?’

A

Treatment " 8 H August 9 H September 10 A October 11 A November SEIE Average
5x10® CFU - mL™' P19 1.453+0. 101¢ 1.350+0.007e 0.830+0.050¢ 1.181+0. 138d 1.204c
5%x10° CFU - mL™"' P7 1.569+0.039b 1.538+0.038¢ 1.167+0.554b 1.865+0.035a 1.535b
5x10° CFU - mL™ YP17 1.382+0.027c 1.467+0.017d 0.932+0.032bc 1.030+0.016e 1.203c
5x10° CFU - mL™! P19-YP17 1.278+0.098d 1.067+0.038h 1.015+0. 085bc 1.398+0.065¢ 1.190c
5x10® CFU - mL™! P7-YP17 1.564+0.036b 1.136+0.008g 0.890+0.010bc 1.45420.045¢ 1.261bc
5%x10% CFU - mL~' P7-P19 2.684+0.054a 2.347+0.053a 2.258+0.012a 1.637+0.039b 2.232a
5%x10° CFU - mL™' P7-P19-YP17 1.636+0.008b 1.247+0.005f 1.047+0. 024bc 0.676+0.092¢ 1.152¢d
CKy 1.211+0.009d 1.201+0.008f 1.050+0. 004bc 0.86520. 115f 1.082d
CKp 2.610+0.252a 1.884+0.015b 1.992+0.024a 1.209+0.027d 1.924a
2x10® CFU - mL™' P19 1.413+0.024d 1.212+0. 194¢ 0.918+0.007e 1.680+0.050bc 1.306d
2x10® CFU - mL™! P7 2.160+0.070b 1.912+0. 094b 1.230+0.031¢ 1.691+0. 106bc 1.748¢
2x10% CFU - mL™"' YP17 1.185+0.092¢ 1.167+0.038c 1.256+0. 116¢ 1.300+0.027cd 1.227de
2x10° CFU - mL™! P19-YP17 1.654+0.097¢ 1.251+0.119¢ 1.163+0.004cd 3.340+1.435a 1.852b
2x10® CFU - mL™! P7-YP17 1.288+0.083e 1.809+0. 107b 1.882+0.007b 2.299+0.248b 1.820b
2x10® CFU - mL™' P7-P19 2.550+0.059a 2.409+0.400a 2.293+0. 165a 1.265+0. 106cd 2.129a
2x10% CFU - mL™' P7-P19-YP17 1.369+0.059de 1.230+0.098¢ 1.090+0.093d 0.748+0.012d 1.111ef
CKy 1.21120.009e 1.201+0.008¢ 1.050+0.004d 0.86520. 115¢cd 1.082f
CKp 2.610£0.252a 1.884+0.015b 1.992+0.024b 1.209+0.027cd 1.924ab
1x10% CFU - mL™' P19 1.259+0.249d 1.790+0.010c¢ 1.134+0.007e 1.028+0. 190cd 1.303¢
1x10° CFU - mL™! P7 1.389+0.019d 1.620+0.087d 1.058+0.061f 1.205+0.091b 1.318¢
1x10° CFU - mL™"' YP17 1.650+0. 093¢ 1.960+0. 110b 0.867+0.033g 1.132+0. 103bc 1.402bc
1x10° CFU - mL™! P19-YP17 2.558+0.103a 2.119+0.132a 1.569+0.059b 1.857+0.109a 2.026a
1x10° CFU - mL™ P7-YP17 1.929+0. 107b 1.482+0. 108de 1.355+0.014d 1.112+0.094bc 1.470b
1x10% CFU - mL™' P7-P19 1.780+0. 104bc 1.343+0. 110e 0.911+0.014¢ 0.69420.011e 1.182d
1x10° CFU - mL™' P7-P19-YP17 1.250+0.221d 1.700+0.096cd 1.486+0.008c 1.203+0.020b 1.410bc
CKy 1.211+0.009d 1.201+0.008e 1.050+0. 004f 0.865+0.115d 1.082d
CKp 2.610+0.252a 1.884+0.015bc 1.992+0.024a 1.209+0.027b 1.924a

D'P19,P7 . JoHUS RS B High-efficiency phosphate-solubilizing bacterium to inorganic phosphorus; YP17: A HU# = 20 # i High-efficiency
phosphate-solubilizing bacterium to organic phosphorus; CKy: %5 (4 %} #& The blank control; CK,: Bt %8 (4 18 mg - kg™ KH, PO, ) The

control supplied with phosphorus ( adding 18 mg - kg™ KH,PO,).

2 [A)F) o N[ (/NG 7 TRl — H 5[] — U B8 4% Ak P[] 22 5 {2 2 (P <0. 05) Different small letters in the same column indicate the significant

difference among different treatment groups in the same concentration at the same month (P<0.05).
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MR P7T-P19 ZEFRLH Hb | o Ath ik 98 147 40 1 2H (Y 1 7 98
FEPHEBRE ST CK,.
2.4 EERYHEERTRE.SNESERMHBES
ENSELRRSH

T AN ) it B T A BB AL [0) DA B S ) e i Ak 441 (i)
B R A i  EURER & S R
{E I 2 8 LA T4 R i L3k 4 Fnak 5,

AN T gt e T 0 AN [) B YV B B R A 4 T T
i EEEMN BRWEH B E T CK M CK,, IR &
WAL RO T B AL PR s For AR AN ) R MR B T
P7-P19 Fl P19-YP17 4b B £H X 4y i B+ B S 1
ABRARHAE

TR gt s T RN ) TR E R, B R AR A I e
Fr FHE R CK AN RIFR FE#E i , HLAE AR 1R B Ab
PRAL T PR DA A PR 5 3 W BE (5% 10° CFU » mL™)
R BE(1x10° CFU - mL™") I WA LE , vk &
(2x10° CFU - mL™") BAVROGH R 2 L R A () e e o5 1

EEMEA RSN b IEARTR R BOR T,
P7-P19 1 P19-YP17 kb F £ X} 45 75 . B A% - A i &
O BEA BRI TEE

AR fEBE AR FERORE T, B R A &
P YR CK R CK YR AR B 4 vy, LR B A 2
AR TR ; 53 W BE (5% 10° CFU » mL™") Al
HRE (2x10° CFU « mL™") BEBAH HE, AR BE (1x10°
CFU - mL™") RO 5 B BAZ A R & 2 A
BRIV Hoh 78 A TR O B2, P7 - P19
F1 P7-YP17 AbPHLL X2 =5 B RAZ A1 R & 2 31{E
FERAZHAER, R WA P19-YPL7 1 P7-P19 -
YP17 AbH4H

AN 7] i 8 TR 6T R e ) i A O 2 0
HEVE &N 5 5 WREE (5%10° CFU « mL™") e
B (2x10° CFU - mL™") B & AH LE , % ¥ BE(1x10°
CFU - mL™") BB 2 55 B A4l W B & P A
BRMEHVEN; Hop FEAN R R T, P7-P19-

F4 TEFEHBENERRSHELTRE.A(N)MH(K) SERMAHE(P) 22T HEMNM MK S ELRER (X25D)"
Table 4 Multiply comparison result on effect of different phosphate-solubilizing bacteria on average values of total dry weight, nitrogen (N) and
potassium (K) contents in seedling and phosphorus (P) content in leaf of Eucalyptus grandis Hill ex Maiden x E. urophylla S. T. Blake

(X+SD)Y
b3 FHET R g EHN T H/g - k! EHK /g kg FHP /g kg
Treatment?’ Average of total dry weight Average of N content Average of K content Average of P content
P19 39.493+3.704f 6.605+2.495d 8.318+0.250b 1.271+0.058d
p7 39.356+0.257f 7.984+1.289¢ 8.126+0.620bc 1.534+0.215¢
YP17 47.269+4.736¢ 8.162+1.089¢ 7.499+0.3%cd 1.277+0. 109d
P19-YP17 51.346+6.543b 9.355+2.696b 7.558+0.417¢ 1.689+0.441b
P7-YP17 46.560+3.838d 10.081+1.804a 6.620+0. 164e 1.517+0.282¢
P7-P19 58.010+4. 602a 10.020+0.485a 6.139+0. 689f 1.848+0.579a
P7-P19-YP17 43.670+4. 140e 9.007+0.969b 9.633x1.364a 1.224+0. 162d
CKy 28.637+1.109h 5.452+0.465e 7.403+0.401cd 1.082+0. 162e
CKp 32.040+1.221¢g 6.343+0.033d 7.642+0.377¢ 1.924+0.574a

O[5 s A 8] 8/ bk 3R 25 5 i 2 (P<0.05) Different small letters in the same column indicate the significant difference (P<0.05).
2 P19,P7.; TN E AU 7 High-efficiency phosphate-solubilizing bacterium to inorganic phosphorus; YP17: A HLH = 20 f# B 5 High-efficiency
phosphate-solubilizing bacterium to organic phosphorus; CKy: %5 [1%F B The blank control; CKp: ft#x%F I8 (¥ 18 mg - kg™ KH, PO, ) The

control supplied with phosphorus ( adding 18 mg - kg™ KH, PO, ).

£5 FARREERRMEERYELSTRER(N)H (K) SERMH8(P) @2 FE

RSN B & E L B 55 R ( X+SD) Y

Table 5 Multiply comparison result on effect of different concentrations of bacterium solution on average values of total dry weight, nitrogen
(N) and potassium (K) contents in seedling and phosphorus ( P) content in leaf of Eucalyptus grandis Hill ex Maiden x E. urophylla S. T. Blake

(X+SD)V

W /CFU » mL™!

Concentration

FHET R g
Average of total dry weight

PN Eh/g - kg™

Average of N content

K F/g - kg

Average of K content

TP Eh/g - kg

Average of P content

5x10° 43.889+9.092a 8.562+1.645b 7.385+1.542¢ 1.396=+0. 390b
2x10° 41.819+5.868b 8.599+1.220b 7.695+0.827b 1.599+0.383a
1x10° 43.086+7.434ab 9.074+2.686a 8.017+1.956a 1.444+0.273b
0(CKy)? 28.637+1.109¢ 5.452+0.465¢ 7.403+0.401b 1.082+0. 162¢

D [G) 5 v AR [ (/N FRE R 22 5 B3 (P<0. 05 ) Different small letters in the same column indicate the significant difference (P<0.05).

2) CKy: 25 HXF R The blank control.
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PR Al RN 4 2R B i D SO TR i T LR

AHGE T, TR A Al TR A B Y L R AR 4 1 1
TR RN S B DA Rl i B R ROCR L TR
— figE 0 A AL B, 5 RV SR 3 R AR I
ST (R RE S ST A 9 — B, 3 WS TR BB 1 D IR 1
FEA R T LR rho s e i B . — 7 1T, AT B2
t TR R R A B, 20 W i R4 i o o8 A 1) 1
TR PR 5 B A K R 0l i Wl 110 R 5 59— D I, T i
RN 3 (9 8l 25 8 T AL RN ML, A )
A B 25 M 25 5 K, N2 f il i 52 2 s AL, 2
Tl DR 28 5 30OAN Ti) e e 1 ok o AS )l 9050 i 0 1 e 1 2
2SRRI, T I, FH A JCH U B8 A
A HLIA TR B VR TR R A R e A . AR, AR F
5T, Bk P7-P19-YP17 4L BR44h, P19 -YP17  P7 -
YP17 Tl P7-P19 18 & it i A AL BEXT B R ke 41 i B0 %
HIRTPICR I B3, B P7T-YP17 1 P7-P19 4b#{
LA S AR T2 I, X S ERE AR 1

HE Y i A R R e AR e MR Th B RN BR B 1 SR
AR5, TR A E AL AR IR, B 5 %
B A ST AR AR AR A AR I R
ARSI 3 5 A 5% 5 5 AR S B 9T 4598
FETEZE S I DR DR, — 7 THT AT 8 A 8 FH 1% ok Wl 71 DR AR AN
Iv] | AS [R] B AR %) i i ML R B e AR — 2 5 —
I FT FE A fifR e D X R AR AT 49 AR KT R 1 2 1 00
FEEES,

IR AE AR AN R R TR B X R AR 4
YRR 5 8 DA R Rl 5 %) 5 el A5 L A A
5 ARH R (1x10° CFU - mL™") Flrp ¥k BE (2x10°
CFU - mL™") BV AR AR (A PRl 20 B0 2 it A 4 3K
WBAF, —Jr SRl TR (5%10° CFU « mL™") I8
W R R 2 RS IR R B I R
TC i FE AN 22 Al TR P A A T R 2 T BTG T A
W PR BRI RE 0 5 o — Tt n] BB T R vk A
W W TP AR R 2 B BRI iR £,
T3 Y [ E AR R TR AR AR, (5 4 38 ] 3k
LY/ LG E R €y S e 2 A P NI KR N L e e
AAXTERAR 0T Stk — 25 48 o5 ik W 1 1) i B BB 0, I
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WFFE , T 2 306 BT B R AR 41 1 A K 1 e A A s
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FIPY BRI A it I e mT
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BT DAy e e T A R B R AL T 28 5 A R T ik
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