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HEYIRBREA R (plant growth promoting rhizobacteria, PGPR) JE AR b & Fl -3 vp i) —#E H
AR, IR ARPUAE AN A AR S T AN BRI . R S a SR A
IR R, EReE AR B%. P MR BRI Cm KPS N BRI i)
Ak HEEPAEERER PGPR, FEALHEE M B & (Pseudemonas) 1 2 HIAT B J& (Bacillus), &A1
REK ST PR 3% Ak AR VB TR ORI F R el v e e, (R ERVEIAE K, o T, Bt
B A B R BEIERENE IR BE AR RIE ), AR RS Re g, FAR R PA. B
PEFR LR SR, RSB el A EE SR A SR S . 1 H R 3G I 2R S my A
T 4EEER C RINTIA T & . B B AR AR AWK, OISR F M, BN
WEAEE N . it N\ I3 BB 2 O B IR, R 10%~25%88 4= EWR ISR, 38 R
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R, AR, PGPR ¥R FEEE/EH

1. SRt B P 0 ik

7E 15 #& PGPR Btk , UL FQG-5 [t BH Il B2 i K, N 2.33 em, HKJE LZT-5. FQG-6
A FQG-3 W wEE BHIE 73708 2.27, 2.17 em, VU2 R AN RE, (H G35 5T H Al Rk 0 g2 B Pl
(& 1,

[ BB —— 7 T —— IR BB R4S

e AT HE—%

#< 1 PGPR B RAEIE R
. 1% P | B 42 (cm) ) 1% B [ B 4% (cm)
Wtk 5 . Wtk 5 .
Transparent circle Transparent circle
Strains numbers Strains numbers
diameter diameter

AHG-1 1.93+0.2bc FQG-1 2.10+0.2bc



AHG-2 2.03£0.2bc FQG-3 2.17+0.1ab

AHG-4 1.73+0.3d FQG-5 2.334+0.1a
AHG-5 2.03£0.1bc FQG-6 2.17+0.1ab
LZT-1 1.47+0.2¢ CRG-1 1.97+0.6bc
LZT-5 2.27+0.3a CRG-3 1.50+0.2¢
LZT-7 1.73+0.3d CRG-8 2.10+0.2bc
LZT-8 1.77+0.2d

2. PGPR W % il v AL AR K 43857 70 ) S

4 5%A1 10%1) FQG-5 Fl LZT-5 2 Fi PGPR 43 AN BIFE 0 & Wi L0 J5, A% L i i 2
M R EEEE 0508 1.23, 1.29, 1.12, 1.19 g f10.19, 0.20, 0.18, 0.18 g, VHMZERAREE, H
YR Z v T IR B A 4h i BT EE LA 10% FQG-5 AbFE i B8 M 0.04 g, &35 T Ho Al ab 3 .
F FQG-5 A1 LZT-5 KbEE 1) i 4 R 5 H 5 B2 m TiE AT . [FIFEH 10% FQG-5 #1 LZT-5
Ab TR () B B PAREE  F A A R 2R AR A S, 00 13.66 cm. 0.35 em. 28.95 cm? Fll

13.70 cm. 0.36 cm. 29.75 cm?, BE & T HAMLAHE (£ 2).
%< 2 PGPR St &EMANEE K MRS

Hy b H AF B ‘ b H A E
PGPR A5 TUUURAEEQ 0 WATEQ "

(@) (9) FRE (em) 2B (em)  MEA (cm?)
PGPR Root fresh . Root dry . .

Fresh weight dry weight of . Plant height Stem diameter ~ Leaf areas
treatment weight weight

of overground overground
TE7K X B 1.1040.01b  0.15#0.01b 0.03#0.00b  0.02#0.00c  11.04#0.76c  0.2940.02c 19.85+42.01d
5%FQG-5 1.23#0.09ab 0.19#0.0l1a 0.03#0.00ab 0.03#0.00bc  12.6140.83b  0.3320.00b 23.9940.88c
10%FQG-5 1.2940.16a 0.20#0.02a 0.0420.00a  0.03#0.00a 13.6640.22ab  0.3530.02a 28.9540.89a
5%LZT-5 1.1240.08b 0.1840.0l1a 0.03#0.00b 0.03#0.00ab 13.1330.15ab  0.3420.00a 26.51+41.45b
10%LZT-5 1.1940.02ab 0.18#0.0l1a 0.03#0.01b 0.03#0.00ab  13.70#0.44a  0.36+#0.0la 29.7540.48a

K 10% FQG-5 M BFR A H B2 o0 il e 2 AR Bl 3857 0y, i A, A

AR &

R SRR WL & B2 N 245.2, 73.0, 268.7, 70.59, 43.45, 160.42 mg kgl Al 40.22 g kgl.
10% FQG-5 5 HoAth PGPR W PRACEE f5 (& A AR FE L3770 & EA L, BR T SR S B E R A BE S,

HAth 6 Fhp BB EENS (K3 .
%3 PGPR &M @EiRETIEF 2N

s A4/ AR AR AL
PGPR #b38 A R (mg kgD
(mg kgD (mg kgD (mg kgH (mg kgH (gkgH
PGPR (mg kg Available
Total Total Ammonium Available Organic
treatment  Total nitrogen ) ) phosphorus )
phosphorus potassium nitrogen potassium matter
T 7KK R 86.3#0.04e  62.140.03d 123.640.02d 28.7043.64b 23.15H.71e 75.7342.98d  15.8441.15d
5% FQG-5 204.2#0.05b 63.240.03b  62.54.05b 67.5540.97a 38.0540.52b 131.7046.10b 33.88+1.31b
10% FQG-5 245.240.09a 73.020.02a 268.7#0.03a 70.5940.95a 43.4510.81a 160.4243.18a 40.22+42.04a
5% LZT-5 157.640.12d 53.340.02c 136.240.02c 57.05+1.47ab 28.4740.60d 106.9943.42c 25.39+#1.52c
10% LZT-5 182.6#1.91c 65.840.02b  16340.03b 63.5440.66a 31.3040.94c 124.7243.52b 31.6340.93b

3. PGPR X & 7 i SR S A A MR 38 57 2 (R 5 i

PGPR JEMLJG R AL ZEHN 0.90 cm #k 54 88.70 cm. MHHIAR N 18.08 cm?. Y IE R EE A 5905 1x
FEEON 42 371.18 kg-hm2, BN AEYIR+EAIER 1.1, 111, 1134 1.19 f1 1.19 £, &3E T HAhxS

e (E4).



3 4 PGPR X & & il AR HE K MR B9S2

Ab R £ (cm) ¥k (cm) AR (cm?) Ot HE B (1x) 7= (kg hm?)
Treatment Stem diameter Plant height Leaf areas Light intensity Yield
EARRIFAENUE CK  0.830.04b 90.306.17ab 16.261.02b 5583+240a 23638.4847020.18b
L+ R E CK 0.8940.02ab 83.501.39hc 16.7640.17ab 47631970 41904.28+1484.08a
EMR+E AN CK  0.8840.01ab 81.00%2.53¢c 15.900.40b 4965117b 38819.4+1077.53ab
10%FQG-5 0.90#0.01a 88.70+2.23a 18.08#0.07a 5905+151a 42371.1842434.55a
= H CK 0.73040.01c 85.2342.53b 13.2540.07c 3965+197¢c 20145.3442023.51¢c

i 10%FQG-5 JEAR A3 14 55 1 7 i AR 6] Fr 3 2 A 40.05 mg kg S 193.00 mg kgt s
A 78.30 mg kgt. fiHA%R 50.53 mg kgl HHLE 37.79 g kgl A% 0.809g kgt £ 0.79g kgl 4
B 2.03 g kg, HINEYIR+EAIER 1.11. 146, 1.26. 1.1. 1.66. 1.33. 1.22 fi1 1.43 f%, ¥J&
FETHEAE (X5
#< 5 PGPR X} & E AR E LR F 28I

R R SR TERST A AP Eoe- ) B0 i
A (mg kg™ (mgkg®  (mgkg®  (mgkgh (gkg®  (gkgV (gkg®  (gkgD
Treatment  Available Available Ammonium Nitrate Organic Total Total Total
phosphorus potassium nitrogen nitrogen matter nitrogen phosphorus potassium
=AY
fHLE 30.05+4.43b 102.03+£3.59d 60.79+7.36a 40.57+2.17b 22.92+1.45b 0.71+0.14a 0.78+0.03a 1.20+0.28b
FFHRE 30.05£2.78b  161.09+5.22b 69.97+1.02a 43.05+0.11b  14.60+1.85b 0.79+0.04a 0.69+£0.03b 1.74+0.24b
R

o 36.24+£2.27ab 132.47+6.41c 61.95+6.70a 47.36+1.98ab 22.75+1.70b 0.60+0.04a 0.65+0.01b 1.42+0.18ab
+R5

10%FQG-5 40.05+3.76a 193.00+14.21a 78.30+6.05a 50.53+6.39a 37.79+8.29a 0.80+0.05a 0.79+0.06a 2.03+0.12a
Z¥I CK  18.14£0.02c  96.70+2.60e 20.54+1.10b 21.54+0.99c 9.31£0.03c 0.55+0.05b 0.33+0.0lc 0.87+0.12c

4. PGPR {4 b 1) 45 5E

% PGPR B#k 1) 16SIRNA 75T 5, %5t 5 Genbank (1) 16SrRNA /751t 5 15 # PGPR
SET 8 MMIMAME, Rl AVER FHEIFRME (Stenotrophomonas maltophilia) 1 EFi % /R TH
(Raoultella terrigena) . 3% £ #1 i ( Agrobacterium tumefaciens) . % 50 55 111 1 (Klebsiella oxytoca) «
7 B R R IG T (Kluyvera cryocrescens) « A s AT (Acinetobacter) 4 i 70 85 K B4 (Serratia marcescens) «
Bz (Pantoea agglomerans) o A B AR BT I AR LZT-5 NANEIFF I (Acinetobacter) .
FQG-5 NWEZHZZHEHFFFHMIE (Stenotrophomonas maltophilia) . FQG-6 F1 FQG-3 43 7l A ik Bz #
(Pantoea agglomerans) AR FFH (Agrobacterium tumefaciens) (£ 6. F 1) .

% 6 PGPR A ML
PGPR %i 5 PGPR Fi2 PGPR #i'5 PGPR Fh
W22 2F SRR T 7 IR e A T
AHG-1 N FQG-1
Stenotrophomonas maltophilia Klebsiella oxytoca
AR R TIARAT
AHG-2 FQG-3
Raoultella terrigena Agrobacterium tumefaciens
TR W2 IF SRR
AHG-4 ) ) FQG-5
Agrobacterium tumefaciens Stenotrophomonas maltophilia
FEIR e AN T B
AHG-5 FQG-6

Klebsiella oxytoca Pantoea agglomerans



e EROR KT 7R L TR A

LZT-1 CRG-1
Kluyvera cryocrescens Klebsiella oxytoca
BT 7R v TR A
LZT-5 ) CRG-3
Acinetobacter Klebsiella oxytoca
R vb TR IR W2 2F SRR A
LZT-7 ) CRG-8
Serratia marcescens Stenotrophomonas maltophilia
Bz T
LZT-8

Pantoea agglomerans

Stenotrophomonas maltophilia (NR 112030.1)
AHG-1
68 CRG-8

100 | Stenotrophomonas maltophilia(NR 119220.1)

Stenotrophomonas maltophilia (NR 113648.1)

" FQG-5

Acinetobacter calcoaceticus (NR 042387.1)

Acinetobacter pittii (NR 117621.1)
55
Acinetobacter oleivorans (NR 102814.1)

LZT-5

0.1
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