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Screening of plant growth promotion bacteria from
Begonia grandis and investigation of their promoting effects

DENG Zhenshan, DUAN Yangyang

(College of Life Sciences sYan’an University .Yan’an,Shaanzi 716000, China)

Abstract:[Objective] Plant growth promoting bacteria (PGPB) was isolated from Begonia grandis,
and the mechanism of growth promoting was studied. [Method) Whole plants of Begonia grandis were
collected and roots and stems of health plants were collected and cut to 6 —8 segments (0.5 cm each) after
cleaning and surface disinfection. The segments were cultured in PDA, YMA ,and NA media for screening
strains with plant growth promotion and inhibitory effects against pathogen. Furthermore,soybean and to-
mato growth enhancement and antagonism were tested by plant inoculation studies with these isolates un-
der soybean and tomato pot experiments. [Result] A total of 22 strains were isolated from stem and root of
Begonia grandis .11 of which had multiple effects of growth promotion and disease prevention. Under pot
and field experiment conditions, the plant height,root length,stem length,stem diameter, weight,and fruits
fresh weight of plants inoculated with single strain were increased by 27.33% .15.84%,23.46%,13.20%,
and 22.39% compared with the control. The combination of Y-01 and Y-02 had better growth promotion

(R E® T 2016-12-30

(4T HT  Berh 4 RHE 5% 003 TR H (2012CGX7,2016 TTC-N-1) ; 4E 22 7 B £ J& 8 K % i (2014CGZH-06) ; % 1§ 45 2 F JT
55 M7 £ BRI I5 H (16JF029) 5 48 22 17 & B AR BIF 50 0 & 0Lk 4 300 H 5 48 22 77 A8 W) R U5 0T & 5 R R R 450 6103 PALBA &
T 4 350 H (2016 CXTD-01) 5 4 4 R 2 7= 2= W5 AR B 2 00 5 48 42 K 2% B AL it A 9 2 U555 ) B 9 v o0 " RLBF LA %
it

LfEF R ABARIIC1969—) . 5 PRV B B AL BI04 1t EZNF R 55 U8 -5 R ROR B AE W# 05
E-mail ; zhenshandeng214@163. com



132 PE JEAMB R 722 4R CB AR B 4 O

46

effects and plant height, root, length, stem length, stem diameter and fruit fresh weight increased by
37.42% +25.65%.,38.53%,16. 42% and 34. 84% , respectively. Under field experiment condition after 15
and 60 d root irrigation, the results showed that the single strain and the combination of Y-01 and Y-02

could clearly accelerate the growth of tomato. [Conclusion] Multiple strains with growth promotion and

disease prevention effects were isolated from Begonia grandis.

Key words: Begonia grandis ;plant growth-promoting bacteria; promoting effects;field experiment
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4.5 g FeCly) , iR ML B4 2 h J5, AR 4 2 AR %
BRI TAA B, O BT I 81 A 2 P T A
= IAA B3R 56, F 250 r/min, (28+£2) CHEFE 5
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T T M 1 T RE 4 2 P-09 . P-15 1 P-16, H: b 1 b
P-15 05 15 P fe s, 0 B B B AR 38 (4. 10 £0. 26)
cm, = B 25 57 B . BRE AR P-09 Ab, HoAth i i B
T o R A6 A 250 B2 LA T RS L R P06 X A

AERE 25 95 B A 00 T AR e v, LI B B AR ] Gk
(6.4040.16) cm, g #F /T HAB MR E k. A LU
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F1 N ERBEREFHEIERE

Table 1  Characteristics of 11 growth promoting strains from Begonia grandis
T VR e 5 i S T IES W 5 T B LB S
Strain code Characteristics Medium Strain code Characteristics Medium
K iEI[1AY 7 . ) e | ik ] ) /\*"‘ . )
Y-01 %ﬁ?lﬁl'%a% YMA Ji 3 2k P-09 zﬂf%ﬁ%mﬁ??g@ PDA % 35 2
-solubilizing, nitrogen YMA mediam ¢ P-solubilizing , pathogens PDA mediam
fixation inhibition
ks [EIRAS 7 ” )
yoz A YMA S 77 3 P-10 &ﬁl‘fljl'xz‘md . PDA $i 5
Nitrogen fixation YMA medium solubtlizing, production PDA medium
of indolence acid
5 L 7= 15| Ve 2, T . o ) e " . )
N-02 lﬁlii\ogf:n 'Jlfli%(ili‘o% production A A R R R A P-12 FeIIR S R PDA 1723k
. . o NA medium Production of indolence acid ~ PDA medium
of indolence acid
(6] 280 A0 5 DA AT 7 | R 2 R
P01 7R Wk 2 R PDA 5% 55 % P15 Nitrogen fixation, pathogens PDA K537 3k
Production of indolence acid ~ PDA medium 0 inhibition, production of in-  PDA medium
dolence acid
| T 2 Bl P T R | [ . Pl s [z b
78| W £ R 400 i 5 5 PDA B%: 3 75 W 2 B 0 9 5 4 PDA K 72 5
P-03 Production of indolence . P-16 Production of indolence .
. . PDA medium . s PDA medium
acid, pathogens inhibition acid, pathogens inhibition
| L 2y el P [ T
PR IR Lo
P-06 Production of indolence .
. A PDA medium
acid, pathogens inhibition
x2 ERREEFHMEIMIERE
Table 2 Inhibitory activity of growth promoting strains in Begonia grandis cm
TG JTAL 2 995 T R A6k 25 90 A

B b

. F“.f(l’"ill?ll oxysporum
Strain code ysp

f. sp. Niveum

Botrytis cinera Pers.

oK KB

. . Fusurium oxysporum
Setosphaeria turcica ISP

f. sp. vasinfectum

P-03 ND ND 4.66+£0.24 b
P-06 ND ND 6.4040.16 a
P-09 ND 3.92+0.17 b ND

P-15 ND 4.2040.20 a 4.104+0.26 a 2.724+0.22d
P-16 2.4040.11 4.0040. 26 ab 2.76+0.31 ¢ 3.741+0.13 ¢

TE B0 P S AR 227 . ND FoR RAGI BV iR 0E P [RGB 5 AR ARG TR R 28 57 3% (P<C0. 05) . R &R .

Note:Data are mean == SE. ND indicates not determined. Different lowercase letters in same column indicate significant difference (P <C

0.05). The same below.
2.3 MBEREFHIRER
L1 R BR1 R 1) 02 A2 BB 0 0 % 25 21 (3 3) R L A
IR e AR BE T A 22 57 Horb Y-01 |9 TAA ™
IR A F] 32. 63 mg/LL X R Y-01 Y fe A fig

AT RE LRGSR . PR )Y 55 5T UL R 45 R B Y-01
HIY-02 Z 6] B H5 BUPEAR /1N - BORE bR Y-01 F1 Y-02
IR 1 T ARBUEC TR A AR A W HEAT 2R A R
5 .

R3 HRUBREEEREIMEERE

Table 3 Plant growth promoting activities of 11 the growth promoting strains in Begonia grandis
= o = ey
HBR S 5 FIR o p ot (mg -1y BB 5 PR pp et mg Ly
. Nitrogen . Dispel L Nitrogen . Dispel
Strain code . TAA yield Strain code . TAA yield
fixation phosphorus fixation phosphorus

Y-01 ND 32.63 ++ P-09 ND 23.73 ND

Y-02 ++ ND ND P-10 ND 18.63 ++

N-02 + 23.19 ND P-12 ND 24.08 ND

P-01 ND 26. 21 ND P-15 ++ 25.79 ND

P-03 ND 19. 89 ND P-16 ND 18. 31 ND

P-06 ND 24,37 ND

T 7 RN B A BARS mm, "+ 7R IR R (8] sl B H AR 8 >5 mm~<C10 mm,

Note: +. Color halo diameter(d) was <5 mm;+ +. Color halo or P dissolve circle diameter was >>5 mm—<_10 mm.
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2.4 MEBREREFMAEKERN

KEAEEINETR 30 d FMESESHILE 1,
4 KW 5 CK AL, R BRI H A A2 3 R S AE
WHEA —EfREEN. 5 CK A M 11 #
B R, RSBk YW N ., 5 e
13.4%6~39.3% , Hoo DL Rl B bk P-06 14 i i K
5 CKAE, 11 Bk —fE 2 T8 b o BR B AR P-15 XFAR
KIAEEAE AL P-03,P-10,P-16 il Y-02 XJ AR & {2
AN RS 35 A A T R 4 A A I L HE b A
P12 KR K. H 21. 0%, 5 CK A0 1. 5
11 Bk — R AR B e R T 25 K 3 B 8 19 i, 1% i ok
3.3%~39. 5%, H.rp P-03 % iiF &% K % # bk P-01

HhHAB AR B = T CK, 11 bR —fE A i
BT P-10.P-15.N-02.Y-01 4, J: i 1 bk % K 0 2%
HAEHITGE FREMEM. 11 R 2R KT
AR WA . BRI E R 11
PRE— AR T R Sk m AR AR A H R AR
S T T YA B CKOBE S 38, 35 0 43 31
27.33%,15. 84%,23. 46%,13. 20% F1 22. 39%,
FeAh Y-01+Y-02 IR G B A4 A= 200 B A 22—
PRATR , KM E R K CZERK CEHR RS 6 R
i OCK 4y %I B fm 37. 42%, 25. 65%. 38. 53%,
16. 42 % F1 34.84%

x4 AEAMBRREFNKREERKBZM
Table 4 Effects of different growth promoting strains of Begonia grandis on growth of soybean
Qb g /cm K/ em %K /em 2L HAR/em RO iR/ g
Treatment Plant height Root length Stem length Diameter length of stem Fruit fresh weight
X CK 28.25+4.59 a 10.37+1.55 a 24.8144.05 a 0.6740.05 a 1.554+1.07 a
Y-01-+Y-02 38.8241.57 de 13.03+1.52d 34.3741.68 cd 0.7840.07 b 2.09+0.13 e
P-01 35.4046.50 ¢ 11.49+2.29 be 25.6542.09 a 0.6840.11 a 1.7940.25 ¢
P-03 37.90+5.17 d 10.58+1.66 a 34,6244.04 cd 0.70+0.11 ab 1.6740.33 b
P-06 39.36+1.88 e 11.004+0.80 b 33.72+2.83 ¢ 0.70740.00 ab 1.8640.47 d
P-09 34.6544.99 be 12.12+3.23 ¢ 30.75+6.01 be 0.72740.12 ab 1.784+0.13 ¢
P-10 32.034+4.97 b 10.83+2.43 a 29.974+5.11 b 0.82+0.12 ¢ 1.67+0.22 b
P-12 35.2245.29 ¢ 12.554+2.95 ¢ 33.0845.83 ¢ 0.7240.08 ab 1.86+0.24 d
P-15 34.8041. 24 be 10.124+0.62 a 32.60+1.53 ¢ 0.8240.13 ¢ 1.7940.15 ¢
P-16 34.484+5.23 be 10.87+£3.10 a 30.83%4.02 be 0.6840.03 a 1.7240. 15 be
N-02 36.18+2.34 cd 11.02+1.60 b 30.27+£2.02 be 0.75+0.05 b 1.8340. 14 cd
Y-01 37.6843.35d 11.004+0.91 b 33.1242.79 ¢ 0.73+0.07 b 1.9940.17 e
Y-02 37.77+2.07d 10.954+0.79 a 34.3342.46 cd 0.6740.25 a 1.8040.22 ¢
2.5 MBEREEMAKEZRIA KB ARV AL T CK O F A 21— fi2 A= 3, 25K 0
A X R AR K s R 5 ek KA CK 3 5I3m T 24. 06 %6 A1 37. 10% ;3 Y-01+

6. F5RKWIMLHEM 15 dJ5. 5 CK MHE 11
MR — R AR JE, Foam K K R g R
(BREA#E P-01 AR #kahn, b B Fp i #k P-16 19 %
it 25 A I B8 R e R, 43 S 18 100 i 35. 645
Berh bk P12, Foa MR S EMER KRR
35. 120, Y-01+Y-02 TR A5 W WROAT 7 73l 4B ik 25 1 R

Y-02 JRA B RAL BE 7 il Y 2R R R CK B
3.78% B T P-01 Il P-06 . P-09,Y-01 Z &h, Hifth 2
— R AR SR G RYEE ST Y01+
Y-028 5 B AT UL IR A B8 BT A A2 AR 4R A R AR R 1L
R RLT

x5 ERISIBEAAMNERREFNFEMERKNT N
Table 5 Effects of different growth promoting strains of Begonia grandis on growth of tomato after 15 d root irrigation
Ab 3 ZK/em 4 /em 2R R JUE: £ K /em 4 /em RS ey
Treatment Stem length Leaf length Chlorophyll content| Treatment Stem length Leaf length  Chlorophyll content
Y-014+Y-02 73.57+2.44d 42.50+1.03 ¢ 45.3040.98 a P-15 68.52+2.11 cd 38.58+2.33 b 54.32+2.45 be
P-01 65.25+1.02 b 33.00%2.36 a 42.15+1.11 a P-16 70.03+1.04 d 42.04+2.78 ¢ 50.13+2.07 b
P-03 62.40+1.44 ab 33.56+2.55a 50.05+1.02 b N-02 60.00+2.33 a 33.05+1.66a 52.04+1.88b
P-06 62.55+1.22 ab  40.2443.12 ¢ 48.50+1. 44 ab Y-01 62.58+£1.47 ab  40.09%1.49 ¢ 49.84£1.77 ab
P-09 63.52+3.22 b 34.50+1.21 a 45.6642.14 a Y-02 64,05+2.11 ab  39.00%E1.05 b 54, 75+1.23 be
P-10 62.60+0.78 ab 34.524+1.26 a 53.6743.02 ¢ CK 59.30+1.08 a 31.0042.33a 43.65+2.11 a
P-12 66.00+0.98 b 32.06+1.24 a 58.97+2.78 ¢
6 RULHEMR 60 d 5. Y01+ Y-02 AWK 5 11 M — {2 AR X i 25 1 2R 8 35 B AR 52
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B A SCR Y & T CK, Hh itk P-09 4b B &
FRZE KA. F(206. 30+ 1. 47) cm. kb CK #1 1

34.5500, M4 K & Wb B s, b CK 3 T
13.25% B 4h . P-09 Ab 3 7 75l 2R 2 B0 WA

R6 EROOIFAARBZREANEMEROZI

Table 6 Effects of different growth promoting strains of Begonia grondis on growth of tomato after 60 d root irrigation
e ZK/em yhﬁifhj% ﬁ%ﬁ%/) o, ZRK/em Eiﬁ%)ro:i}% ﬁ%ﬁ%lg

Treatment Stem length content Fruit quantity Treatment Stem length content Fruit quantity

Y-014+Y-02 179.0042. 14 ¢ 60.284+2.77 b 9 P-15 178.7042.67 be 60.054+2.55 b 12
P-01 185.50+2. 21 cd 59.4342.49 ab 9 P-16 193.03+2.07 d 57.6142.04 a 8
P-03 189.2642.03 d 58.3542.58 ab 8 N-02 172.05+1.67 b 58.4942. 44 ab 9
P-06 190.4042.13 d 57.6342.08 a 9 Y-01 181.0942.44 ¢ 58.5241.02 ab 8
P-09 206.30+1.47 e 63.3041.57 ¢ 10 Y-02 170.6342.55 b 56.87+2.78 a 7
P-10 182.25+1.79 ¢ 61.914+2.47 b 8 CK 153.32+3.12 a 55.4043.02 a 4
P-12 199.0241.99 de 63.2342.33 ¢ 9

3 g

FEAE PR B AR A= TR AR 2B 2500 1 IF 9 vl A A A
PR B SEBR N RCR AR B, Xy E A 2kl .
B 75 A A AR W AR PR 11 - R S oR 43 B O vk
2 BRE R AN PO ORI P28 BF ST KW IR A 4
i 2 MR fifk il T Ah 3L 1) FOK B =5 AT BT 4t CK 43
BN T 35.5% 1 28. 9%, Zhao %NS @ i A
A B A A AR AR B TR 16. 48 % Bk B AT
FE K 2 B0 AR T Bk AT DA e S ) AR OBk
MK AR R BURUE W) R A AR T e e
R R 5 AR B 43 B8 35. 40 % RN 33.70%, A
e XS R R oK LR i 3 AE AR &R o
WA AR Sy ) i 5 % e 1Y) B SR R DR R R A 4 1) AR
PR S b 4 B O A T RE A AR &R a0 i ) ek
AR TR PR S I 0 2 B B0 AN AR AR RO A5 R
FEOH L T o B RN AR A B . Mo b T R i T
38. 580 ~45.53 % ; ¥ JNBEFIIE 2B TR I » Hbu b 350 fif o
BN 17.49% ~29. 44% ., H5 CK A &2 5.
TR R YT TR R 2R AT B (Bacillus aryab-
hattai) 2 M ZE AT B (Bacillus flexus) | 5 R
B (Micrococcus luteus) ¥ 35 3 A K AU AEVE A . 45
R A 3 R AR e T A AR A R
R 2R AR R o o L Ml b R A T R E R, A
WEFE I R R 45 R R ] B — 2 A R A1 Y-01-+ Y-
02 VR B MY IR A URA 22 57 M B — 2 A T 1Y 8K
REEMKT Y-01+Y-02REGH. Y-01+Y-02 iRG
PAIAL B R AR i ARG L 2R K L 25 AR R O o A i)
B CK BT 37.42%,25.65%.38.53%,16.42%
34,8400, IEFEAMRA R Y-01 5 Y-02 i HA
PRI » B T A W) AE S B 00 30 B SR RE ) 4K 2 i
W W K B 78 SR ) B T R 2B TR R IR Y R ) 4 1 T
A FRRE AR T E Y B R R O O

S ORI I BBl A ) A AE B 0 s Bl . HAR AR AE
HH S 3

AHIESE Y R H RS, Y-01 4 Y-02 TR A T8 WO
AR 15 d 7 Al R 25K A A 2R RCR BT L 25
KA CK L4338 T 24. 06 % 1 37.10 %5
M- R A e CK B0 3. 78 % B AR T K 3K 20 B —
AT, 360 dJ5.P-09 MK HgES & L
SRR AR AEE LT Y-01+Y-02 IR G 1A
AEH . AT LA R R e A B R R A AR
T ZHIRG LM,
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