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The Growth-promoting Effect of Endophytic
Bacteria E1R-]J on Radish and Cabbage
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(College of Plant Protection and Shaanxi Key Laboratory of Molecular Biology for Agriculture,
Northwest A&F University, Yangling Shaanxi 712100, China)

Abstract: Effect of entophytic bacteria strain EIR-] on cabbage and radish seed germination, seedling

growth was studied in plates, pot and outdoor field experiment. The results showed that the cell-free

filtrate of strain E1R-J in different dilution and cell suspension promoted cabbage seed germination. In

pot experiment, compared with untreated control, cabbage seedling height, fresh weight, dry weight
increased 53%,200% ,700%, and radish seedling height, fresh weight, dry weight increased 24.4%,
215%,159% after treated with 10 X diluted E1R-] cell-free filtrate. The promotion of seedling

growth by strain E1R-] was also found in the outdoor plot experiments. The chlorophyll content in

the functional Leaves of the cabbage seedlings greatly increased in treatment of strain E1R-J 10 Xdilu-

ted cell-free {iltrate and cell suspension of 10" cfu/mL compared with untreated control.
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MUEHYERNERRES RAT EMEY ¥
fERLHFBILT A ERAYERABSHKEA
EME LA RBOFAXEL, Ba,. AESR
HRECANHRERXREHETELNERT =
A5, ESEMKE. BN SR EL LAY D
MEBMEABRATFERREEAMALE . B
MERFFLUSIMEMEYHEEFERATER
4, BEH EIR] R RABE KEHYHRE
SERBLRENPERBLBEHIN—HAE
WMEFATE PN RE R RN L AKREBE
MNEBR M EFERRFNERAFAERER
KHA%HFT,EIRIMPEERKEFRAEHATH
fRMMER B, ABRUE—SHEE EIRT &
B EE R R, A HAE R
A WAL R T I B LR

1 M#57%

1.1 REHH

L1 #Easmedt HAXK.£ZA25,HBR
B REEZERHEETRTRE; H b XE
,CTHEEMRBEABRARDLAEH.

1.1.2 #&d%k PEAEWHEFMRTE(Ba-
cillus subtilis YEIR-] H ¥k i 05 b R MR BH 5 K %4
VR ESFRRATRERE.

1.1.3  Bkehsd sk H 4tk vl Ok v % o o K
BEHEIFER 3 FEASH 150 mL LB ERBH
250 mL = A %,28CTF.150 r/min #& % 3% 5%
72 h J5,13 000 r/min B.{> 30 min, ¥ L &K A
iR (O0=25 ym)TEEFBEEERIF2T
BOKMHELEET (REEERSRAT LBE
M HESR 48 h, AT % i B, R L A iB R b
AEABHERSFR) . FRIAHRER, Bk
(MR ERE KB EERCGRELS N 10°
CFU/mL), B EAHEE .

1.2 RBHE

2.1 #FHAEE ¥WAX.EPRHFHE
3.125% NaCIO W i % 1 min, LB A
e 3 WG AP A B M 35 ML (D=20
em) B — I 20 BfFF. % EIR] MK
BBH B 10 £ (107 CFU/mL) # 100 4% (10°
CFU/mL), 88 38 W 4> 3 %6 % 10 £5#1 100 f%,
LB 55 3% 4 B H6 B8 10 570 100 £5, B X4 51K
YR U8R BB A R R TR VR TG R O DR LA B B T R
LB 5% 55 05 LA R 45 % B 1mL, 3557 T /b

FEEERRHF 100 uL), UF KA E, 51
WEEIANEL, BHEFKRLET 28CHEHMT
Bk, BRUEHTFHEHN CRARE . ME
BEHF7dEKREE.FRE .
1.2.2 24 %% AR FHFERAERLE,
wEH B SR AR B HF TR EAL R
B, B+ EEAER 12 om. & 9 cm HWEKTF,
HRAkEL 700 g, AGKEX.F PRF4HY
SFETUEZS%F. ¥ EIR] R B R 25
B 10 £5 (10'CFU/mL) f1 100 % (10° CFU/
mL), H¥% EIR-J J 5 I8 W SR AR BE A 10 45,100
£5.1000 f5, I K AR, ARABEF KA
WA FEBR S0 mL MR REANEESEE
KB E . BREEH 1 H, L6 bk, ER
BEE Ky PG R A R L K B E 3 d RS 2
KoREKEE-FAMNEER 7d ¥ 1 K.$#7
WL 45 d RO MBERERFR i RE
AEEER EEREURKRERS THE .
1.2.3 JSE&XZ EMALSKBREMEH#T
MEKRR, 713 MAK, BNPXEHRK 2.0
X3.0) m*; 1 ¥E 6 M H EIR] RHIERMHE
10 45,100 4% .1000 /%, E1R-] & S % # ¥ 10 {¥
(10" CFU/mL) #1 100 £%(10° CFU/mL), A& /K
st BN R 1A, 4 5 HE, B HE 6 Bk, AL
308k, EIREMY K - BHEEE KRBT
MRAGEER 2R ZEHNTEENHNG
DPIHI G HE A AL IR 100mL F xR/ XA #R L
BT A O 1 K EL AR
2HEMBFEES 2 K, 255555 B 6 A
“ERE TR B HE A AL B 100 mL X R /N X B
L3t B Rl e DR i % B K B AR 100 d Rl R
MEkE WK FEH. THE.
1.2.4 EIR-) §#&BEQAR A At £ 4
FooE BREABRARER. A EIRI &
BRI 10400 CFU/mL)# B .E1IR-] £¥
PR 10 BV LB SRR 10 AR B K
BEAESE, FER L 2.2, S8 TFHMSS 0.
7.14.21 128 d BB, B BB E 3 A0t L BY
BBSGEREA 1 g. FAINEEZREE" #
FHEHHAMHSRETH,
1.3 HESH

B SAS 6. 12 RE#HGTHFER
RN
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B kAR 20 PRI N EREH R
BNERERHEFAFE EIRI MK P bR
A EWREFER . A EEREAFRERE
BEEBBTRSEHRMTFHHLR ME M
FRIHFREZGFGHBEMEE D, DA FHE
RKBE B, ETR-] O o8 1% 76 B0 B B o v b
HMM TS dEAdHR HE LGRS

2.1

HEH T BEM. MH2Z EIR-] X#EEHR 10
FERBBEBEHARSE SR R
B .TYRS K 20 55%.17. 9% H
280% ; KRG 10 fEMBRA BN E M B
K.HHEE . TYHRD K 58 97%.,
18.80%.55.60% ., LBEFRREBEBRITEE.
BIPFRHREAERAEER, WA LB #%
BFHRMEIR] RFEEHRFERYEFIGMHE QXK
ARG R, WHEEHN 100%, BETR,
EIR-] REEHMWRENES LB FRIE,

£1 ERERIMAX.FIMATHEURDHEERNOTD
Table 1 The effect of E1R-] strain on seed germination and seedling growth of cabbage and radish

F1% Cabbage # b Radish
A7 BEE/%  MK/em BHER/mg FRE O ARE/YN  HK/om BREE/me THE
Treatments Germination Root Fresh /mg Germination Root Fresh /mg
rate length weight Dry rate length weight  Dry weight
EIR-J R& % 81 od - - - Oc - - -
Cell-free [iLtrate 10 % 100 a 19a 46a 8.8a 100a 14a 190a 12. 4a
100 1% 90 a 13b 38b 7.3b 100a 13a 168b 12, 1a
EIR-] H & & B 100 a Te 36b 6. 5¢ 90a 11b 140c¢ 12. 1a
Cell suspension 10 4% 100a Tc 36b 6.9¢ 90a 14a 160b 12. 3a
100 £% 100a 8¢ 396 3.7d 90a 12b 132¢ 11b
LB S8 %71 od - - - 0c - - -
LB Broth 10 % 70¢ 4d 34c 6. 6¢c 80b 7c 120d 7.0c
100 % 80b 5d 38b 7.0b 90a 8c 130¢ 7.5¢
#% /K At BB Water (CK) 80b 5d 39b 7.3b 90a 9c 160b 7.8¢c

U RALEE. ULERER NI REL T, Duncan’s HAKERT(P=0.05), —FNHARAFERRLEREALEE

%, THE,

Note: “—"no data; The data in the table were means of 3 replications, Data were analyzed with Duncan’s method (P=0. 05). The same

letters in the column showed no significant difference,
2.2 RFAR

MFE 2T LAE &, EIR-] B & WA E o 08
MY MIAKHMABTARBENRERR, 2
EIR-] HBBERLEEHNE b5 CK #iLL. 4% &,
SRR K 23.60%.77.60%,2 EIR] K
HER I0ERBBLRSE ¥ Mbks 8K
TREBIHEK 24, 4% ,215% 50 159% , T 5

TFHEMEKEIR] EHREBER 10 EHRBRAR
BREEHRERE . L EIR] EHIER 0 EHE
BEBHAX S B . RS . SHE  THER
4RI 53%.200%.,700%; EIR-J BB 8
REmMERE—-EHREAER, TR, NER
BEHEMAHE EIR] R~ P  FER LS
REFEMPERBYE.

#2 BHERIJNREEHAR.FMEROTMN
Table 2 The effect of E1R-J strain on the growth of cabbage and radish seedlings in the greenhouse

F13E Cabbage ¥ M Radish
4k 3 Treatments B & /em BNR /e TRkt /g BEES /cm HBHE /2 THE /g
Seedling height  Fresh weight Dry weight Seedling height  Fresh weight Dry weight
EIR-] E¥/(CFU/mL) Rl 8.16 b 1.60 ¢ 0.26 be 15.2 a 2.54b 0.24 b
Cell suspension 10 1% 6.28d 0.92 ¢ 0. 20 bed 13.04d 1.67 ¢ 0.25b
100 /& 6.43d 1.00 ¢ 0.11d 11.1d 1.51¢c 0.28b
EIR-] L& ¥ 10 f& 11.18 a 4.00a 1.12 a 15.3 a 4.50 a 0.57 a
Cell-free filtrate 100 1% 8.61 be 1.5l ¢ 1. 21bc 14.1b 2.35b 0. 30 ab
1000 & 7.58 cd 1.64 ¢ 0. 22 bed 13.0 be 1.90 ¢ 0.20 ab
i K 3t B Water ( CK) 7,29d 1.33¢ 0.14 cd 12.3 cd 1.43 ¢ 0.22 b
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2.3 IERE

ME1TTEL . EIR] HEEXME PEAR
FHRANMRE . ZEIR] BHEBBRERLEYY b
X TR, BEK. 8 %455 %K 9. 58%,
41.7%,10 R B WAL G & b AEX F 34 B, R
K.#8REMHHEEK1.60%.13.71%, \E 27
FHL.EIR] AHERHEBRBENMBREERY

120, B RE
100

cm Root length
/fcm Seedling height
F W #it/dag Fresh weight

PEAERSE KB . BRIOFREH RE . 8T
B 453 B K 4. 85%6.13. 99 %% F & 100 £%
MEAX.KEHIMEER 1.33%, PRIXBRE
BREZHABRAHBENEBERERRA—EE
. TR R /MR IK B E . L WS B HINR %M
MERURBEEE KM ERER, FE LR
REUHE R NMELERE L,

60 |

40 ¢

20} )

ol B | = [N = ) ; =371
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100 ¥ 28 4 CK
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Fig. 1 The effect of different treatments on the growth of radish in the field
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Fig. 2 The effect of different treatments on the growth of cabbage in the field

2.4 EHEIRJABFEARMHFANEHRSR
HEd
SAFMEEBLESIMARGE EBRE
B 0~28d, B¥M FFMitGESBNELTLE
3. ATLLEH ERBRE, SEEN A X P
MMEEEERBERBR 7d 5,413 EIR]
HEBRIOFEMEEER 10 FHRBRLHENAEK
L 5 LB 5 10 555 Bk o B A Bl K
(CKABEMHEL B HRESEEH R
b BEE A H M EE K, 203 E1IR-) BB 10
ERERHER 10 FHBRLBN ARG ETH
HEEMSEXEENL EIR] RHIER 10 5
RBALBINGE HREBKEERNEE,
i LB 5353 10 f5% B A B A HE K (CK 4
BRAXGEPHHEESERAEHETL. &
BRI 28 d,EIR] THIEW 10 R BHELHE
SRS ERHTRES BN BEEH
145%, WA LB 329 10 5 B A 55 o 75
H 98%, tk EIR-J 823 10 4% 7 £ i 4b 38 5t ¢
B30, BT, X442 EIR) Xk

BIOERBRLERE . THERTHEEYRE
PFRH#ATAHGEENESB . EARYHXEGIE
AR EHEAENER, T4 EIR) BEEK 10
ERBERLAELE ANEEEEYTATEHZH
—EMHR, ZEEENREARE XNYRY
i HELG—BEL FLUEBHK 214 [F.4
FIR-J HBR 10 EHBHELENARET AR
M ETRBEEEMNRK.

—o— EIR-JEH #EH10f2 Cell-free filtrate 10X
—| EIR-JE B #1065 Cell suspension 10X
—e— Lb¥% /#1045 LB broth 10X

—n—CK

HERAR/ (nglp
Content of chlorophyll

© 9= = =N

(= Y~ T S BV I I R Y

0 7 14 21 28
B# et E/d Growth time
3 EREIRIARLEMARHEHERRIRNIEE
Fig. 3 The effect of different treatments on the

chlorophyll content of cabbage seedlings
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g 20 42 80 £, BEH ANX 5 Ay 417
MREREERAMEAERYFAMBEER. B
8 112 4 i (Plant growth promoting rhizobacte-
ria, PGPROBIFM L H R HR. MEDHMERE
20 BELIRE B EMR, FrROABRH, 1
i, & H Bacilis subtilis A13 & PGPR # 7.
Agrobacterium radiobacter K84 % ¥ € i, T 5 &
EF B, MEYNEEX S EHY
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Y¥#AER. Andrews Y3k i A B4 A A 4 i
MM THERER. HAYAEBEI A THY L
AN, ZHHYNRF AERFHEERE, M
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B DR ES KM,

Liu U iF 93 A5 8 5 M 85 (Acillus subti-
UHEIR-JER A EHNE, BR/PEVHAERE. T
ENERNEE BXANEREY R ORAEIEH.
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X ME DX MZRIAR RS, EEBRIFK
HEAEREMREER LHESPRARS,EIR]
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BERTEEER. WHXH ST . B/ DMK KEE
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HEEREER. XAREHNFERAYAM
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HEVRER.

ENEREFRTE EIRI M AXEKH
RAVEEHE PRI, EIR-) RH K 10 FH
BHS5 EIRHER 10 ERmBREEAREE
MRHAEN R AR ESBAMM. HREER
MUOEREAFE - AR RNERE . BR
G ABAEFOEB BE.THRTE (B.H®
) KA O, B, AR A, EE R AR
—BHERARERGET  ARBRATHEFR
GRS, ARMAE P HTERORIK, H®
BAEWMARE A PN REERORBRF.
EAMRERAREFTUFERESLRMAE, M
FEMYMAEROETENES, AT EH
VIR B, EHREAHN LRI HREMA

BU R RAEFETIURAEY SR LS
FEFTRORE Y, Bk, NAESEFRF
WEIRJERTHSRES RN R ERAERE
i ik

MNAERMREVNELRAELUTILFE:
—REBITESRIBRURBRBIESHD L
KMERRAHY LR ELFELAM BS2
HRAE BB S E K E . IR N S AR
AROWEWN IAA GAEZBE W, M EEY
ERIMEN ABA SR TRV, —RAEET
VUGB B LMY E R R E TR B TE LAY
WHAFEA EHEDHER, FERS
B9 % B4 B o B P /S T 422 050 B2 g o AR R
PPO &t A B FRE B SRR
LA AR R ERE R T L Ff PPO M
PAL WiEtE 2 R A RIFMBE R B TRES,
T A RR O A B ) SR, 2 TR o BN K
ﬁﬁfzﬂa

HAERHEFRAEEIR] T b AKHN
A AE LA BAR £ WL B HEAT T 40 45 BF 58 6 3 ik
KtIENER B FRITR EIR] MNERE
MFw B Rl =R . EHARRERENA,
EIR-] B—#% &8 EET-SHILR Ak, H
REFHARFHATR. Bk LS TS5
EEMEAGSE E1R-] §948 A P16, 32 38 KT &
MR S7, A KPR A7 R N R R
KESHEARER.
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