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Growth and yield of eggplant promoted by the application of Bacillus velezensis B006 agent under different
soil water potential conditions

GENG Yan'?, GUO Rong—jun"’, ZHANG Ai-xiang’, GOVRIN Eri Moshe', LI Shi-dong""

(1.Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing 100193, China; 2.Hebei North University, Zhangjiakou
075000, China)

Abstract: This study was conducted to explore whether vegetable production could be improved by using Bacillus velezensis BOO6 agent in
fertigation system. In a pot experiment, the eggplant seedlings were irrigated with Bacillus BOO6 suspension at a concentration of 1x10’
CFU-mL™ during transplantation. Seedling growth was investigated after 35 days growth. In a field trial, eggplant was fertigated automati-
cally according to an electronic tensiometer in a greenhouse. Four treatments were designed by combining two levels of soil water potential

at =30 kPa and —40 kPa with and without the B. velezensis BO06 agent. Chemical fertilizer with N/P/K=17:9:34 was applied in each plot at
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278.77 kg+-hm™. The B006 agent was applied at 1X10” CFU - mL™" during transplantation after 30 d. The results showed that application of

BO06 suspension during transplantation could promote seedlings growth in the pot experiment. The plant height, stem diameter, root length,
and root dry weight of eggplant seedlings treated with Bacillus increased by 16.7%, 20.7%, 28.7% and 67.0%, respectively. In the field tri-
al, soil chemical analysis indicated that available P and K contents in treatments with the BO06 agent were much lower than those without—
B006, and plant height, stem diameter, chlorophyll content, root length and root dry weight were enhanced 35 days after transplantation,
suggesting that BO0O6 might help eggplant absorb more P and K, and further improve the plant growth. Eggplant yields in the two BOO6 treat-
ments were increased by 24.5% and 18.1%, respectively, in comparison with the two non-B006 treatments. When the irrigation amount was
reduced from 804.88m’ - hm™ to 574.91m’ - hm™, no yield difference was observed between the two BO06 treatments. In conclusion, B006

agent could enhance eggplant plants to absorb N, P, and K, and improve the utilization efficiency of fertilizer, and resulted in the increase

of the plant growth and yield even under low—irrigation condition.

Keywords : soil water potential; Bacillus BO06 agent; eggplant; growth promotion; fertilizer utilization
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I, I 5E 2 4 1 BOO6 B 77 X ik T A9 42 A= 1
I r R it FH RS it P 2 R TR B R A A 3
B4 41000 g, BEALFE 36 75, #5 1.5%10" CFU - ¢!
(1) ZF FELFT TR BOOG T4 77 7 B 22 1x 107 CFU - mL ™™, T
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W, AAS it FH 25 AT TR 3 R X B (CKD) o 52 d e
— KK, B AR BE K B 150 mL, o 0 5 K R AR R
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Jite I AAS it FF BOOG B 771 Ak #5755 —F A= 4 7 ) 5
M 36 SR FH A R 2R AL X 2 52 FA e 5, HL 4 4>
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7250 mL ¥ JE M 1x107 CFU - mL "8 BOO6 i 771 # B¢
W, FHCPRE S 3, I 124X . BT, T AR
AHLIE 16 667.67 kg-hm > VERILNE . 4 BIFELN A
FFACAE GRS B i 7K IE (N/P/K R 17:9:34)
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Table 1 Experimental design of the field trial

e S FHOKS SEPRUE K B
g b oA SRk
Treatments Bacillus applicati Soil water potential/ Irrigation amount/
reatments acilius dpp 1cation de m3-hm’z
T-40 AN it JF B 591 -40 57491
TB-40  Jiti JH BOO6 [ 5 -40 574.91
T-30 ANt FH P 741 -30 804.88
TB-30  Jiti/f BOOG6 B 7 -30 804.88
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KARPRIATGE T 00T, 5 R UL 1. 2RI AT P BOO6
FXE 0 B AR K B R R bt BOO6 7
Je TR 2R AR R ) B 43
P T 16.7%.20.7% .28.7% 1 67.0%, 5 %t I8 2% 7 i
#(P<0.05),

IEH Ge/K AL HLA] v, 25 1 6 BEFT BOOG6 [ 7] Ak B
() 7 T A AR LS em )2 009 A S KR 451k
30.1%+0.7% F128.0%+1.1% , Wi b P 27 [i1] 25 S A i 35
(P>0.05) . SRk AbFRZH A, 25 11 % BEFT BOO6 B4 711 Ak
PR 35 KR AT 5N 3.19%20.3% F13.2%+0.7% , P
Qb PR 2 [R) 4 HE S KR 22 RN B (P>0.05) . K
Ab PRI, X HE ok 7 25 5 R Bt B BOO6 R 71 Ak
BREE Sy wE (& 2) , Ud B A 3 ok i it 2 7
FE TR BOOG6 [ 771 AT LA fmi 4 40 v o) ke 7K 368 19 T
ZHETT o
22 BARBEXEEMBELIEFSHETT

FER AR A B W, A A0 PR TR 43 A8 AL L3
2o MASTRIEE A 1) - SR A 2 1ok L A A it
B A B A B A D oK TR T—40 Ab B G I R
T-30 Zb 3 HIE i A & i, HY A ER E 2R
(P<0.05) , 3 B 70 7K A 1) A A o = 398 v R4 W%
o IKFERE S5 F T it I BOO6 [ 77 TB—40 b 34 Lt

40 r
N a
‘5;“ 35F
£ 5 b
=T9)
R
o
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CK B006 14771
Kb Treatments
09r
£ B a
2 08F
I b
L o7t
=]
< 06F
£
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= 04
o | |
0.3
CK B006 [ 7
Qb FH Treatments

Xof B T—40 - 48 P i i 20 & BRI, 7 400 v B R R
B JE 25 51 52 (P<0.05) 3 (HAE 1E H 3E 0 4514
T, Jiti i BOOG6 B 7] TB—30 -5 %t i T—30 -1 48 il it 22
TR E R AR E . %A R UL AT R
BOKAGEARMIEOU T, v 5 BhAE P 0+ 38 v i R
Fo DA HA A S A00m o R B AR
KT, it FH 2R TR B 751 1R Ak 4 v A R Y
BEOMRRE , 1A T A 1 5k i 22 S B (P<

CK-T: IEHHEK s TB=T: TE DK+ ZF AT TR 3 CK-NT: oK bhid 5
TB-NI: A 30 + ZF T
CK~I:Normal irrigation ; TB=1: Normal irrigation with Bacillus BO06
agent; CK=NI: Water shortage treatment ; TB—NI: Water shortage
treatment after application with Bacillus BOO6 agent

2 ZFHIAFE BO06 B 73 A F 40 B BRK i 52 8 T HOIR FHE A
Figure 2 Improvement of Bacillus BOO6 agent on the tolerance of

eggplant seedlings under 7 day water deficit

C a
T
=
;%n 35 b <
3 301
= o5t X
i T
2 0f T
15 1 — J
CK B006 T4 71
Kb FH Treatments
EREIIN 2
16 A
o
Z 14f £
s 12 b
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ﬂﬂiﬁ 1.0F X
Yf 0.8F T
2 06 : '
CK B006 [ 7]
Kb FH Treatments

) /ING TR R A PR R] 22 5 i 2 (P<0.05)

Different lowercase letters above the columns indicate significant difference between treatments (£<0.05)

1 ZFHHFFE BOO6 EFIX AT F4h B AR &= 1E A

Figure 1 Growth promotion of eggplant seedlings by Bacillus BOO6 agent
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Table 2 Effect of Bacillus BOO6 agent on the available soil nutrients at different growth stages of eggplants

AR QbR e Y &
Growth stage Treatments Available nitrogen/mg - kg™ Available phosphorus/mg - kg™ Available potassium/mg - kg™
L T-40 56.00+1.80a 37.50+0.50c 288.00+8.66a
Seedling stage TB-40 50.25+0.35b 40.00+0.44h 285.67+10.69a
(2019-04-28)
T-30 51.00+2.25h 42.50+0.50a 289.33+1.53a
TB-30 50.25+2.01b 40.00+1.00b 285.00+8.54a
FFAEAR SR T-40 58.00+2.02a 40.00+0.87h 302.33+8.74a
Flowering fruit-bearing stage TB-40 56.50+1.31ab 39.00+0.87h 300.00+4.36a
(2019-06-15)
T-30 53.00+1.17¢ 45.00+1.00a 305.00+5.57a
TB-30 54.50+1.13bc 39.50+1.18h 299.00+9.54a
BRI LI T-40 71.75+0.75a 43.00+1.00b 328.00+8.00a
Early full fruit stage TB-40 64.75+0.85h 39.50+0.50c 312.67+20.98a
(2019-07-08)
T-30 57.75+1.18¢c 50.00+1.80a 329.33+15.14a
TB-30 64.75+0.73b 40.00+0.96¢ 320.67+8.14a
e L T-40 40.25+0.52a 46.00+0.51a 411.33+11.5a
Middle full fruit stage TB-40 36.50+1.18h 37.00+1.32¢ 315.335.13b
(2019-07-15)
T-30 35.00+1.00b 41.00+1.11b 281.67+8.02¢
TB-30 35.00+0.50h 36.00+0.50c 280.67+10.02¢
BRI 1 T-40 36.75+0.43a 45.50+0.44a 452.00+3.61a
Late full fruit stage TB-40 31.50+0.50h 36.50+0.50h 296.33+7.09¢
(2019-07-23)
T-30 26.25+0.57¢ 36.50+1.48h 382.67+7.02b
TB-30 31.50+0.70b 38.00+1.21h 278.00+3.61d

T - [l — A F WA RN P B3R A TR ) 25 5 B 35 (P<0.05) o T Tl

Notes : The different lowercase letters indicate significant differences among treatments at the same growth stage (P<0.05). The same below.

0.05) 5 jift FH 25T BT B 700 ALk BB r - 3 R0 B e TR
FHH B R R S0 BT B2 25 5 AR RS
Ji 30 TB —40 Ab H (1% - 498 3 25 40 5 5 6 BEAH EE 4331
WBE TR T 23.3% F1 34.4% (P<0.05) , T H 1 TB-30
Ab P r - S SO SRR IR B A 10 B it R 2R T
PRI Fih 0 8 BT R M . Bz, e/ /KR
AT, 2R B BOO6 1 R A B ARG L A
W BRI R L
2.3 FAFFHE B006 B FIXT A FAEMKE KL E =M
FEFEAE G 35 M E T RRR R ZERL AR R
O R AT R AR AE W R R AR (3R 3) o M AR
FAT B BOO6 F#1 71 B4 19 Ak 3 o 755 —F Ak o N 25 KL L
B S840 T 13.8% . 12.4% F1 14.3% .7.8% , 22 5 '
2 (P<0.1) ; 15 HE R HL it 3700 19 TB-30 b 21 ik
FIa R O M T T AR S X IR T30
2SR 5 /DK UEE FLjte FH B 70 () A B TB-40
22 SR B35 H 5 /DK FE R XS BE T-40 A1 He 2% 5
B3 (P<0.1), TB-304b PR M4 K & B30T
Jo R AN FAE R L T—40 4 BE 4351361 47.1% . 31.0% F

— 402 —

40.6%. FiRgE UL AE DK EEE S F T, 2R AT R
BO06 [ 77 AT 2% fif SR 7K BT i B i A PR A 4K 32 B, i iF
HAE R, (R B 2 0o 1 R e K it A B AR PR 114 £
KA o TE 5 HE K SR A T A 2 AR AT T A 4 A A 7S
FIHELF I K5
2.4 ZFAAFE BOO6 B FIX A FIR R ERK K= EM R

FE T BT X R ZR A A D ) R A 2 2R (1A
3)FE B, 7 K B AL 3 T-40 55 1F B R AL B T-30 A
Lo, AR AR B 22 R 3 . it FH BOO6 T 7
AR HERG T4 A K, TB—40 F1 TB-30 P9 &b B (1 755 -
AR FIAR T o i 1 1 2 T LR R (P<0.1)  fH T 3
ZIMZEFAEE

XFAN ) Ak 30 - 7 i i R A A5 2R (181 3) R, IE
B I I it BOO6 TR 71 % TB-30 &b FH ™ i fe /&7 , °F-
17754 59 091.2 kg - hm™, Fo X B8 T-30 77 42 34 i
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Table 3 Effect of Bacillus BOO6 agent on the growth and development of eggplant under different water conditions

s /5] M LIRSS g Ho bR s g JFAERL
Treatments Seedling height/cm  Stem diameter/cm  Chlorophyll content(SPAD) Dry weight of above ground plants/g- plant™ Flower number
T-40 32.10+3.41b 0.49+0.01b 77.45+14.87h 3.48+0.43b 7.58+1.89b
TB-40 36.54+0.98a 0.56+0.03a 83.22+17.54ab 4.43+0.10a 9.55+0.88ab
T-30 32.91+0.64b 0.51+0.01b 92.65+15.14ab 4.06+0.43ab 10.09+0.79a
TB-30 37.00+0.61a 0.55+0.03a 113.92+15.81a 4.56+0.52a 10.66+1.73a

T2 RIS [) 7 B e 7R Ak B ) 22 57 g 2 (P<0.1) .

Note : The different lowercase letters in the same column indicate significant differences among treatments (P<0.1).
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Different lowercase letters above the columns indicate significant

difference among treatments(P<0.1)
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Figure 3 Effect of Bacillus BOO6 agent on root length , dry root
weight and yield of eggplants
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