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Abstract: [Objective] The objective of this study is to research the effect of four kinds of mineral nutrition (Ca, B, Mg and
Mo) on tobacco bacterial wilt and defense enzyme activities, and discuss their mechanisms of action. Furthermore, from the
perspective of control efficacy and physiological and biochemical regulation ways, finding out the crucial element related to control
tobacco bacterial wilt closely.L Method] A plot experiment was carried out repeatedly by means of greenhouse experiment combined
with field test. Adding application of Ca, B, Mg and Mo nutrition for tobacco plant were individually with spraying. Subsequently, a
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comparison among control efficacies and defense enzymes activities of different treatments were carried out by investigating,
detecting and analyzing the impact of different elements on occurrence of tobacco bacterial wilt, tobacco agronomical trait, direct
inhibition and defense enzymes in tobacco plant. [Result] The greenhouse experiment results showed that, being on the basis of
guaranteeing the basic nutrition, adding application of Ca, B, Mg and Mo all performed inhibition against tobacco bacterial wilt.
However, the control efficacy of Mo treatment was significantly higher than others, followed by Ca nutrition, which were 64.79%
and 57.67%, respectively. Besides, the areas under disease progress curve (AUDPC) of Mo and Ca treatments were significantly
lower than others, which were 300.00, 244.44 (calculated with disease incidence) and 380.56, 352.78 (based on disease index) lower
than control, respectively. Furthermore, there were direct inhibitions for Mo and Ca against Ralstonia solanacearum, the highest rate
of which was 35.93% and 33.13% individually after treating 24 h. Additionally, Mo and Ca nutrition dramatically increased POD,
CAT, SOD, PPO and PAL activities, and decreased MDA level in infected tobacco plant. Compared with the control treatment, which
raised 3.11, 1.10, 0.82, 1.68 and 0.60 times, and 1.26, 0.73, 0.90, 1.00 and 0.32 times in turn, reduced 0.50 and 0.26 times,
respectively. Moreover, the field experiments results showed that, supplying with Ca, B, Mg and Mo to tobacco plant, which were
cultivated in tobacco-growing soil existing nutrition unbalance, tobacco bacterial wilt was controlled effectively. And the field
control effects of Mo and Ca treatments were higher than any others, which were 49.46%-65.52%, 46.80%-57.40% (2011) and
45.28%-62.17%, 42.91%-62.57% (2012), respectively. What’s more, in terms of tobacco agronomical characteristics, Mo and Ca
nutrition showed distinctly acceleration in the field, particularly plant height, width and area of maximum leaf and stem diameter.

[ Conclusion] The condition of tobacco nutrient level is closely related to its resistance. Replenishing tobacco with Mo and Ca
nutrition regularly will benefit to enhance the defense ability of tobacco against bacterial wilt, and improve tobacco resistance to
bacterial wilt. Besides, there is an obvious control effect against tobacco bacterial wilt. Furthermore, the above results would play an
increasingly important role in the construction of nutrition-disease resistance model on plant diseases.
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Fig. 1 Effect of different treatments on occurrence of tobacco bacterial wilt in greenhouse experiment
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Fig. 5 Comparison of different treatments on occurrence of tobacco bacterial wilt
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Table 1 Effect of different treatments on tobacco agronomical characters
F4 b3 3= BRHAC B EXS] EER L aE BAM TR
Year Treatment  Plant height Length of maximum Width of maximum  Stem diameter Number of productive Area of maximum
(cm) leaf (cm) leaf (cm) (cm) leaves leaf (cm?)
2011 (B&J5 65 d) Ca 81.80+1.07a 69.20+0.74a 35.47+0.70a 7.51+£0.05a 14.78+0.51a 1545.68+14.73a
(65 days after B 71.70+2.28¢ 67.43+0.462 33.20£0.35¢ 7.2240.14b 14.5620.20ab 1409.92+16.81¢
transplanting)
Mg 77.08+1.33b 67.82+0.53a 34.44+0.40b 7.28+0.08b 14.78+£0.77a 1471.47+14.87b
Mo 82.35+0.98a 69.14+0.88a 35.80+0.29a 7.61+0.13a 15.08+0.14a 1558.93+20.82a
CK 66.36+0.80d 63.61+1.70b 31.40+0.72d 6.54+0.14c 13.67+£0.58b 1258.01+17.86d
2012 (BB#kJ5 75 d) Ca 92.39+0.84a 66.48+0.93a 27.92+0.33a 8.81+0.11a 18.27+0.31a 1169.1242.13a
(75 days after B 85.03+0.83b 62.83+1.46bc 24.63+0.28b 8.31£0.05b 17.70+0.26a 974.60+12.26b
transplanting)
Mg 84.66+0.51b 63.85+1.22b 24.61+0.30b 8.05+0.22b 18.23+0.25a 989.05+14.43b
Mo 90.75+0.61a 66.10+1.07a 27.45+0.89a 8.99+0.08a 18.07+0.12a 1141.68+28.90a
CK 78.87+£1.09¢ 61.16+0.64¢ 23.56+0.44c 7.68+0.25¢ 17.03+£0.47b 908.57«£13.91c
3 it WM, BEMEES AN 35.93% (HFR 24 h) |
JE

HYE FRK T 55 DHEIE DI, 20
B FRX AN AR R Gy 5 R A Be B 8 (R S B A
BRI R0 WL AW R SR A EEWIHERE T,
AU EEMAREY: X TERREFESR
T TC R A ST KRB MR EREE
BERINLE AR 292, Spann ZPFTIEH, FR
B IR PUR M AL R BRI (A A A
BEMIINIR,  HETT T Rkt I8 Jo= B AR A LR BEL B LA S fid it 4
YA SR GEIRRE (EEEESHEY R A R
—EEH A RRE . EERYRS) BN .
AT RS 77 0T B AR A0 A ™ 2 B L
P T2, pk R EE i AT A5 A U AR R A P 0
MR, B EHEDARBERRSEENNE, W
B EER N L R A A SRR M B ER R I TE M REALEE
FERANT 5T EHEY BN, FE5HFURE
FHKRMER: HEERETREE LA, RARBUS
HEMFRBESRBF. B, ¥ REFRR
WREHEYRERENE RS —, RSP
FIERIAN 7R X T H AT MR A 2 B R R
WE, FWETRERREBETN—&Fga,

AR ENRWEE REE, AR ES £k
BIRREERE F 0.2% Mo B Ca B B A X
EEMAEFHE R L, R R L T R E K
THABALIE, XTHEE RN E N R L ERAR ST
R 64.79%F0 57.67%: X HEMFEERE —EHEEN

33.13% (}53% 24 h) ; W B E R ARG HRE R
M POD. CAT. SOD. PPO. PAL &M, Jfl &
ik MDA & E; X TARTREMEF R L
WEAAEHBEEEFE— PR, BIEEE Mo, CaE
v AT MR I BT AR 0 R R T e R R LA
J5TH: (1) POD. CAT. SOD. PPO. PAL UK MDA
EHEYEIUREONR IR T HEEREENAA, §
WA N — B PIE AR R, BRSNS
FRER Ay UL B AR SRR T S B UIAR R, (D
Ca W] LATEMU[R) 2 B i % RSP RAS, BT
MAEEIFRE T WD EWIRIR S Ca BEE BN
ZRPLIGEERE (SRREBRAEYHSEID 1
EHE, WORE IR RS, MREUR S Ca B
AR EHEY AN SOD. POD 5L FrEFAIIE T, M IH
B W TR E". SEWREREY, Ca B
FEXTE TR A B ERBR . BIE SR
Ca IREFIWRE BB EE, FHURMFIENE L,
FEFIE A D ZEFT LR, XERFRER 2
TEEFRIEREZ AT, AREENK Ca AS5 Ca MK
itk; PR PRBCE £ 1) Ca; FAXS H AR R P
BEMBPE A TR Ca BFRIWEW, CalkFEla, F
iR R RER; T—EEHEN, SIRE Ca hEES
RN H,0, & &. POD Al PPO & ME#E, *t
F A E AR R R . Mo FEFETHRA
MY ERERAL T, WU BN EYE, EHER
TR LTRSS, HEBEERETRHEREANA
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4%s Mo fEMYIE AW T REEER, 8IS POD.
CAT. PPO KHishMLBREEHIVETE, EHEYIIURE
e 11032, B ie i, Mo Al AEXT ¥R/ Ml
RERAENTEEIAA WM, Mo FEEMEN
R PR X K-N PR SRR R e, 5T
Mo W Y)E R 1E A VIELEE fFr it — D5
£ EFTH, Mo, Ca 'BFRSBEEHHMILZ B — 47
AHEMLXR, BEREY. FIEHEPE Mo 5K Ca
B H Z R RRN NE TR RS A TRk
KHYE MR b R R A EEE .

KRB H RS S REW, FEE L7
Mo. Ca ¥ JFiycH, XTHHEFARYE AT
ER. e, 28R B ERBIIHEX K 177 4
THBRAR B LB A B TR R BN, BEE A 3R
AWEAE, TIERRAL . FRBRE IR T AR RS 1)
B, MREARRES IEEPAE . B, A
BAHSEY B R E B BERT 5 MR R AR br
T HIEPEREH. RSN EETRER T
R R AR e R ) T IRE FR R 7 . ARSI I /e A
975 K975 T (RO PR AR LR E Mo Ca AT IABRh 783X
PFOCER B, SRR EXERME T EEM
Bl 4o it o

EAHA R Mo X E 28 37 R IR R EH
RS RN EN. MESER. Rtk
AV G REREEEEZER: Rl ke, RiE
KRS, (RdasE. EaRAEAH, Rt
hAMRE, BEHESURE, SCEEMNFE; CafE
MR TR 7 S BN a0,
AW AL Mo Ca BFRAMHEKE . KM%,
R BT ER Z bR B BRI .

4 i

0.2% (w/v) (NHz)s M0Oyq -4H,O X EHFHIHE A
HER, SR ET AR AR R ACR . M
Wi Mo, Ca 47 JFUE 37 7] B B ISR S (K e R
U ECRT LS SR mAERRPURYE, B PR
T il 95 PR A5 2 R 15 46 20 A RE R 75 Rt O R A
RN AR TR R R ZEFL &K
M HEIRSER Z4RhR. ST — X AP R LA
RERMEYE R, ER TR & EBHRIN
AR, BWIEAEREEAE T, EE Mo, Ca B
HEFA, & L — SR AN R (R REEA
B FOTEIE, SHHEFH AR R AR T L.
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