5 34 4 5 FE MR R LR Vol.34 No.5
2016 4F 09 Agricultural Research in the Arid Areas Sept. 2016

X EHS :1000-7601(2016)05-0180-05 doi: 10.7606/] . issn. 1000-7601.2016.05.27

B A S AR R X B AR M + R
R mRB R
#om,EEZE L, EHE, e EA R

(1 T JERAMBHOR A A 2 Be , BV % 7121005
2. PHHEARMBHEOR A PRI PR 2 B, BRVY #51¢ 712100)

W OE: AREEAGT . XRAARERAFEL2ERREIRITFE, N LERESABETT T ERERAER
EMAREFAFE A A e EEEASR L EMEN B ERR SR AN, 2R KW, R
AR EAMER TG, PERENS EAACERBRBE A AN 1,937 1.34 K 2.15 fF; RER
e VHEE TEEESE VCAESAEXMEBEN 1.21 £.1.06 % .1.18 %, T H TR A EKK, ExtE W 88%.
ZTE AT AN EA, REE NG LAV E R AR E MR ERE, BE M EFRATE M
BEEHTHRIEEHRHERRE LR B REREEA,

K BERH R 2R TR AT

FESHES: $663.4  XEHAREG: A

Bacillus subtilis and phosphobacteria effects on soil and
fruit quality in Kiwifruit orchards
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Abstract: The reaserch was to explore the effects of Bacillus Subtilis and Phosphobacteria, which supplied to the
rooting zone of Kiwi fruit, on soil physical, chemical and microbial population in the rhizosphere soil and the fruit quality
by orthogonal experiment of two factors and two levels in the field. The physical, chemical and microbial population of
soil, leaves and fruits were measured respectively. Results showed that the trees dealt with both of Bacillus Subtilis and
Phosphobacteria to the rooting zone had the best signification. The soil available P, ammonium N contents and phos-
phatase activity was 1.93, 1.34 and 2. 15 times the amount of the unprocessed. The firmness, soluble sugar and Vitamin
C content was 1.21, 1.06, 1.18 times the amount of the unprocessed. The unprocessed titratable acid was 88% of the
trees dealt with both of Bacillus Subtilis and Phosphobacteria. The data being analyzed, fruit quality had a signification
positive correlation with organic matter, available P contents and phosphatase activity. It is considerable to use both of
Bacillus Subtilis and Phosphobacteria to improve the soil characteristic and the fruit quality.
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Table 1  Survey data of physical and chemical properties
Ab &P HA P 2N A& N AN
Treatment pH Total P Available P Total N Nitrate N Ammonium N
reatments

/(gkg™") /(mg-kg™") /(gkg™") /(mg-kg™") /(mgkg™")
CK 7.76 +0.06a 1.169 £ 0.010a 133.796 + 1.200a 0.624 +0.056a 51.644 +3.211b 7.330+£0.257a
KC 7.73+0.04a 1.124 +0.014ab 133.405 +4.331a 0.759 £ 0.069b 36.580+6.147a 8.590 + 0.508bc
JL 7.70 £0.05a 1.178 £ 0.096b 167.953 + 13.593b 0.755 £ 0.074b 49.060 + 3.744b 9.074 £0.176cd
KJ 7.69 +0.05a 1.533+£0.070c 258.463 +1.382¢ 0.839 +£0.070b 31.165 +2.983a 9.835+0.362d

T R ARG PR B4R, AR TR TE 0.05 KF F 2R %
Note: Different lowercases is the result of Duncan’s multiple — range test, and they stands for P<0.05.
IR ROy HARALY P BRI LI KIO-BT 2 R A S M AERL R AR
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Table 2 Survey data of enzymatic activities

ISty BRI M JOR TG B PPO 15 4 THEWE BT
Phosphatase activity Urease activity Proteinase activity PPO activity Sucrase activity
Treatments . . . . .
/(mg=100g™") /(mgrg™") /pgrg™h) /(mgrg™") /(mgg™")
CK 43.145+0.471a 5.542 +0.098a 11.788 £ 0.284a 30.465 £ 0a 3.675+0.117a
KC 62.469 £ 0.471h 7.112+0.180b 15.232+0.376b 39.206 + 0b 5.538 £0.082c
JL 67.466 + 0.942¢ 6.943 £0.716b 16.703 + 0.071¢ 44.681 £ 0c 5.055+0.170b
KJ 92.870 +0.353d 8.297+0.527¢ 16.302 + 0.709¢ 44.256 + 0c 5.546£0.047¢
TE RPN TR XS 25 2R, AR FBERIRTE 0.05 /K- T 225+ B3
Note: Different lowercases is the result of Duncan’s multiple — range test, and they stands for P<0.05.
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Table 3 Correlation coefficients between soil nutrients and enzymatic activity
TSR 4P H P 4N i N AN
Soil index Total P Available P Total N Nitrate N Ammonium N
ARG 1 Phosphatase activity 0.8417" " 0.9208" 0.8310" ~0.8056" " 0.9353"
JIRBHE P Urease activity 0.7711" " 0.8291" " 0.9140" " -0.8090" " 0.8767" "
G L Proteinase activity 0.5230" 0.6132" 0.7411" " -0.5886" 0.8203" "
PPO 1% PPO activity 0.6430" ~ 0.6814"~ 0.7967" ~ -0.5941" 0.8543" "
WEAEREEPE Sucrase activity 0.4873 0.5901" 0.8214" " -0.8094" " 0.8433" "

H:ox % 90,01 AR, % 2 0.05 KP-BFHK
Note: * * stands for P <0.01, * stands for P<0.05.
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Table 4 Survey data of microorganism in tested trees’ rhizosphere soil
phsm élﬂ. HE }151232 . ,ﬁ/élﬂ
Treatments Bacteria Fungus Actinomyces The ratio of bacteria and fungus
/(10° chu-g™ 1) /(10* cu-g~ 1) /(10° cfurg™t) /(1073)

CK 4.071£0.001a 2.667 £0.009a 1.425£0.015a 0.654 +0.010b

KC 5.900 £ 0.021be 2.967 £0.022a 1.466 +0.023a 0.503 +0.020a

JL 5.125+0.017b 2.880+0.019a 1.383+0.022a 0.562 £0.017ab

KJ 5.600+0.018¢c 2.975+0.014a 1.560+0.011a 0.531+£0.015a

T R ARG PRSI B A5 R, A T RERIRTE 0.05 K F2ER B

Note: Different lowercases is the result of Duncan’s multiple-range test, and they stands for P<0.05.
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Table 5 Survey data of fruit quality

pn B mmmk oseaw QEREE wweman R SRR
Treatments (};:mmesi Fruit mass sse r;:mtent content Titratal;le acid content content
grom™) /8 /% /(mg-g™") /% /(mg+100g™") /(mg-100g™")
CK 5.98+0.357a 116.803+19.609a 11.9+0.135a 72.976 + 0.380a 1.295+0.025¢  2.793 +0.005a 90.322 +0.803a
KC 6.96+0.538¢ 123.608 £ 10.606b  12.0+0.006a 77.427 £ 1.685b 1.190 £0.002ab 3.337+0.008a 101.330 +0.258bc
JL 6.47+0.375b  141.724£19.641d  12.5+0.007b 83.284 +1.669¢ 1.262 £0.043bc  3.224 +0.006a 99.819 + 0.470b
KJ 6.98+0.076¢ 125.627 +25.292¢  12.7+£0.030c 77.736 £ 1.398b 1.141£0.069a 5.604 £0.001b 106.587 +0.214c

I R APAREANE

TR IR E5 R, AN FRERORTE 0.05 K 2R B

Note: Different lowercases is the result of Duncan’s multiple-range test, and they stands for P<0.05.
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Table 6 Correlation coefficients between soil properties and Vitamin C content

2P AL 2N fiH& N SN ORI i it Gi{E| PPO HERE RS
EiELY CE P&t £ £ £ TE T TH 1 it 1 TH 1 1
Index Total Available Total Nitrate Ammonium  Phosphatase ~ Urease Proteinase PPO Sucrase
P P N N N activity activity activity activity activity
Ve it . - , : - , , , , ,
0.6374" " 0.7022" " 0.6936" -0.8190" " 0.8472" " 0.8839" " 0.7900" * 0.7802° " 0.7985" " 0.8737""

Vitamin C content

e % 5 0.01 K BEEHE, » 2 0.05 KV WEHK,
Note: * * stands for P <0.01, * stands for P<0.05.

>

3 e

4
SR AR L AL AT ) W) TR [ I SR A
Yy - T3 - WUEWA S RGP Y R RE B AR 0
FLGP , BRABERA A i Bl  1 K g JoHLE SR Je b
AU A 5 AR RN - Rl i -

SRR W T LIRS S R e L B R B B
AGH ifp sl AL, SEAE AR AR S 5 WCH L, A R T
HYIERET

AIRIE LR LW, 24 45 WAL B, 20 4F % Y
AR ] 4 T /20 T FU AR R R IR (15 CK ik
BFEZES), Wl S AW A KRS %5, a) DL %



184 TR AR FE

5 34 45

O VB 22 T I VIR IR IS P DRI P L T
A VE PPO I P ORI A 1 2 B0 A 5 e vy o
H ARG A5 PSR AR A R 7 Bk e, A
SR P A B v R X S O R B A AT
P IER KA. L3908 IR A W Rk,
HAL P NS N SRR T, SR &R —
TEFEIE T B, AT RE Rt AT 4 01 AT G2 BEBRAR MG A1
SRS A

ARSI UE , A 7 A A 2 R R, v fie
PER AR A B TR T R RAE Y - £ - Bk
WA 25 AR G0, HET 4 RS BT I i A
PR SEREE  BR B (SSC % TV PRI 5 AT
TR B i WA R i Ve O AR A T bR
HE T IX—xio W 1A R, SRR SR KA
P2 1 S i 2R el 7 e MR S e AR AR KA S
ERTE S TR b IO TN 1 ) SO 1=
SR 5 AR TR AR R AR R RS SR I Y
SR, A R 4R R B R S Y B
Aok 1] g W kAR B et P A 4 240 7, 7T DA K SR AT
HEMIESZ B N ] IR RE S B AR R S A R
Xt A AT A B SR S SR AR AR M b B i

5 % X #k:
(1] #LH . KA SRR RIR (], R 25 515 B, 2005,
(21):37.

(2] XU, s, v e fe 55 R bk el 398 57 43 55 2R S B Y
ZI0AHT (] SRAE R, 2012,29(06) : 1047-1051 .

(3] JEIWWER, T WA . LA Wy 2 i e g g B 1 5 R AR
(3] A= 2t 2007, (2) : 162-171.

(4] 3k 5. tT0, % 5,55, B2E BRI A LRI
()] AE35241,2013, (7) :2157-2164.

[5] 3¢ 5, WBEAE, 9% 5,55 B0 B BT ke RO AE A A
PRI PR, 2014, (8) :921-924.

[6] RBESE, RICHT, EWR, 55 AL EZF AT R Bs - 15 AN
g e S B RN S A i 2 R s [T b AR
I 2#41,2014, (4) :497-502.

[7] Altomare C, Tringvoska I. Beneficial soil microorganisms, an ecologi-
cal alternative for soil fertility management[] 1. Genetics, Biofuels and
Local Farming Systems, 2011, (7):161-214.

(8] MRMEVK,BERZ B 82 8 aiAaC M /N AR 2% 4 X
F M [T]. b E A 2SOl 2% 4z, 2008, 16(6) < 1389-1393.

(9] ffi-+ B . LR Bras 3 M. Jbat: o E ol b At

2000.
(10] JAALAE , Tk . kI M (0 A2 5 7 (0] R HEE AR , 1980,
(5):37-38,49.

(1] A, W dhE, 20 R ARG AL F A A S = (M

[12]

[13]

[14]

[15]

[16]

[17]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

s R M s Rk, 2007

SKIRZE A A A SR AR S (ML e AL B 2 R
sk ,2004: 160.

Wi 2L Bt ORI BOR K BELT] . £ MR, 2014, (5)
22.

Linu M'S, Stephen J, Jisha M'S. Phosphate solubilizing Gluconaceto-
bacter sp., Burkholderia sp. and their potential interaction with cow-
pea ( Vigna unguiculata (L.) Walp.) [J].
2009,4(2) :79-87.

XUBHIS . A0 - e L5 mT 4 s A b B (9] ol P AR
2013, (5) :55-56.

A, TOKRER, XA 3 AR R Th R E RS (1]
PiAbbRE B2 4R ,2006,21(3) :34-36.

Marx M C, Wood M, Jarvis S C. A microplate fluorimetric assay for

Int. J. Agric. Res,

the study of enzyme diversity in soils[ J]. Soil Biology and Biochem-

istry, 2001,33(12/13):1633-1640.

XL, B 5 Wikt , 46 AR OE R (1] p Ak

B, 2011, (21):1-7.

THRESE . LSRR T M S R R R R WF A [T L REOR i

TWAEBEAIR, 2001, (4) :5-8.

BRI, TGRS WA 2, 45 R (B HE PR - SR i

PEShZSAE S R A [T] . b [ A2 25 R0l 27 4k, 2005, (2) :

102-105.

o Mg, R 3 HZIE], AR MR 2 I A A R

LWy B B RS R [J]. K 22 4, 2012, (2) - 165-

169.

. SRR AT A R BT ST (T]. T PE A RL A, 1988, (3)

29-31.

HRUETT, SRR | LSS RS PRI I R[] 3

#%,1981, (3):32-34.

PNEE AR A X . K i T - SR AR ) 1 5 e B

FEFR SR VAT BV L] B AR 2527 41, 2004, 15.(10) = 1907-

1910.

Ibekwe A M, Kennedy A C, Frohne P S, et al. Microbial Diversity

along A Transect of Agronomic Zones[ J]. FEMS Microbiology Ecolo-

gy,2002,39(3) : 183-191.

Doran J W, Sarrantonio M, Liebig M A. Soil health and sustainabili-

ty[J]. Advances in Agronomy, 1996,56(8):1-54.

It R R, RUMENE , 45 BRI Dk Pl 0 5R 4 X S8 i
SN )] AR &, 2014, (3) :56-59 .

PARE LI CY I R I ANITEAR O e Y WA R s R

)] A B IR SRR , 2004, (3) :312-318.

SR RIEH, Py, 45 L ST H DR b - SR

FRERBTEL] SRR 1998, (3) :207-211.

BRERF . 3220 7 000 B 8 7R & 1 A EL O AL T R BT

] AR RS54, 1993, (1) 2 7-14

FAIYL, S, BRI, 55 Kkl IR = 7 ) o SRR L T

(] A, 1991, (3) £ 13-16.

FROREE SRR H I B8 (55 3 MO [M]. bt s B0l R

#,2000:35-78.



