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Microbial Ecology in Soil of Vegetable Field in Tianjin Region
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Abstract : For the purpose to make studies of agro-ecosystem in half dry agricultural
area and to get more controlled vegetable yields, we, the staffs concerned in Faculty
of Agriculture, Kochi University jointed and studied with Chinese agricultural research
workers in Tianjin Region. The report is investigation on microbial conditions in Tianjin
fields.

The microflora was pretty poor, especially fungal-and actinomycetal flora were so. The
flora was constituted a few kinds, and then one kind consisted of a little number. It
is considered. that microorganisms can not subsist for lack of mezo- and non-capillary
holes as their abode, poor nutrients, higher pH, high calcium and so on. Some of these
reasons were showed clearly by culture of F. oxysporum in these soil. It is necessary
to put orgahic fertilizers into fields and to make living places for many kinds of
microbes. Including these results significance of arable land on productivity were

discussed.
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Fig. 1. Map of field tested in Tianjin
Bohai day Region -(FHEE, 1989)
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B LN Dol HH (1989) REHMEOMTKIZF MUY 2BENSEL, BKEFDZL
EHEIRE VD, BESSEYIEHREBOEAND L EEZLNLLHEL TVD, THE
B EOBRFREICH D, HEPICLBERED 7240, FHBOXHADEKBRILTLIRY
Tz <, BEYBORLHREDORR L L2IitT &k,

Table 1. Microorganisms in soil gathered from vegetable field in Tianjin Region

Region Field No. Bacteria Fungi Actinomycetes B /F**
" 1 *168 1.0 24 168
Bji[??ﬂo[z 2 157 0.7 3.5 224
J1a0 qu 15 117 1.2 3.1 97
PR 3
Xijiao qu 4
BHEK 5 191 3.3 1.9 58
Tianggu qu 6 151 1.2 0.9 126
KX 7 141 11 : 45 128
Dagang qu
9 - 62 0.3 17 210
o =
ijfgan 10 72 05 03 141
11 49 0.7 0.2 68
o ,
#k 12 43 . 11 0.6 39
Ji xian
iR 13 102 0.3 1.2 340
Jinghai xian 14 181 0.8 34 226
BHaRE CW 272 15.1 12.2 18
Kochi Univ. BW 322 189 12.2 17

% Number of microorganisms, 10‘/g of soil
% % Bacteria,/Fungi

FEROTEBEOT TOAMIBO HEMEYRIIBIRICL Y, AEEBCIVENRERZDHS
2 pH R HBASOEBEOFEBREZ SN\, RETEIIME, BORHE, SHIRE L S ITHMRE
+EEFTEY, IETL2-1/5, RIRT1,/5—1/30, WHEETL 4— 14054
BY AT Lol MEWNREOEL 2L B/ FHEEEBARFLREDS -1 541
ote Thbh, HEABRASEVITRE, ZOBBMEIC L GHRE, BB OEBR D
BN EERLTWA, FOERMAEY, & IGRRE, BEROEBZERIRFSI TV 2W
TEERRLTWVA, ARICBNT, HREICERE LARELRIIBABE L L TBEY O #E,
REYELT L EOEESD Y, »o, BHFAETRFRNTHOLLD, HRLEE NfF<2X,
WEMEORE R EORATIITHT, ERMNEELIL EROI EEERTHITET 570

AEBBOTRA L IEHFRMOBERRE L A2, o, E-v v EORZEEY
THY, 1EOHEHEIZE 20, FESREESHEDOMEDH TS Y, MBI YR
BEEAEL 08 1 FOBEL b o THEDHB R BT 52 L @#r Ly LA L, FEE,
BTS2 ICEMEM TR TH o7, FH (1989) WAREOLEIHERLHEL L L ITE
REE, BEFEBETHLIEER L, T2, ARLEORREERIEICHEMTERED
SR > TV HEMARD S, FEZOMBOFEMIISROBITIZRY 12w, MR & HER
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DWAEYHITIBR DO ZN L ZHELNICERETH o7z, IS, FEHM &AM L OHEIE )
DOWTIRBEOREIZEL -V,

3. AEMRICH I I LBREORE LEIGHMBOBBEIN L 22 0EYWORET 2 RES
BHHTHY), BEREO T AICRFEDERIRBDON, 2D L, M ERIEY 1 VAR EE
BEEEZ BRI L ERODO L RATROERATA THREMETH A ), Thixdl, TER

EX1987TEDRERIICRAEDTBOE LB IZ1988EOHAE T b F—1EW I RHIRD Sz,
ifJ’Eﬁ'O;ﬁ%TLt%’C%;&E@Eﬁﬂyv)ﬁﬁ Lo THEEIR/EIREL-Z RS2, T
bbb, EEEYE TOTEREROEL FPEIMNE (EDONL, ZOEMTELERDSZ W
HEBROHVHIEIZS , FHHEEHTIEDRL, D, HEIBMTH -7, BEOEADb0I
Phytophthora (327, F A, ¥ —=), Pythiwm (¥, b=, 1)), Fusalium (F =
v, b= k), Corticium (A4 4 ) B LI Pseudomonas (F X, +<h, ¥—2) Th-T,
WTEN AN RNBEISBMHRABOREETH o7 MO OREITHRGHRHNFE 5 Tz
Z&, BIUREORBMHIROLOERL TRy, TEREDOERIE IR OIROHEEED
FREHE KB O 72 OFFREOBEPAERI 272 Bbi s,

4., RKBIBOMEH TBIEYTERET L LHEMEDTERET S, ZOEFOHEOERE
WKEDREORENLEAESNS (B, 1976), MR LARKELTEDS L, REFERER 4 T %
JEA“C?JL% BAEMOFEZAE Lz, BEHIILARK 1, 2B L UWHEXS, 6 Thbh, fi2HEEF 2
T )DLENR, #2HEFE-< vERERLERTEE LS, WTR L EHBEIEEC, #MTKAIE
#T55cm, HBETI0—50cmTH o7, pHIIETH TS.6, 8.2, HE T3, 84, Tholz, MK
DREDFELEL TBEFEENETNOBR O EFKIGER OHAD LREREOFERLITE LE, -
TOTERAEDPSBRIN Lo HBELTHF2v )BT A% EELZSMAESTEL ML
720
BHERISBEREICIVE L, BHIISEMRPDALHY, SRTEOBRERFR
12 F. oxysporum O /NELH R # 313 Pseudomonas solanacearum DIER AR % M S ¢ CHE
(29—-22T) IKHELTENFhOERE AT L 720

Table 2. Antagonists against Pseudomonas solanacearum in field soil in Tianjin

Field Bacteria (X 10°%) : Actinomycetes {X10°%)
Total Antagonist Antago Total Antagonist Antago
ratio ratio
1 1550 0.99 0.064% 18 0.50 2.78%
2 1450 0.47 00.32 24 0.35 1.46
5 1660 1.72 0.103 11 0.24 2.18
6 1510 161 0.106 9 0.43 4.77

WTROTES S L MEEFMED SR SN, LACEERERLEL O BRIV LS
COFEFRIE AR SNz, 72, EHREE O MERIZ B T2 VNG R RIER T
bhiz BE2H).

FROBL IS 27 ) D bEREBFLERTORD LML, HHMM i?*h)‘ﬁ(f%%l RN
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B OB A REHBHA IS b b7z, HEOZZOIZFF LRmARELE TR F.
oxysporum T LIETH - 727% (UME, 1991), BEFHMESHSBTEIRELRE ER 575, F
WP 72 S 51, ERBREEIREIRL NLE L, BHEELEP- (B3R

Table 3. Antagonists against Fusarium. oxysporum in field soil in' Tianjin

Field Bacteria (X10%) Actinomycetes (X 10%)
Total Antagonist Antago Total Antagonist Antago
ratio ratio
1 1550 1.06 0.068% 18 0.51 2.83%
2 1450 1.21 0.083 24 0.29 1.21
5 1660 - 073 0.043 11 0.14 1.27
6 1510 0.63 0.041 9 0.21 2.33
CwW 2720 1.28 0.047 122 6.3 5.16
BW 3220 1.25 0.038 124 . 4.9 3.95

5. FETIBADF. oxsyporum DEHDE H£1RICLY, HALRICAELTHMEN I DL
WERIZVC O0d 575, FORICERE, HLVREFEHOBRPETLNL, BRENER
LB 7002, TEICF. oxysporum HHRE L CREAN EBICL ) ZELBEOERFEL HBL

Table 4. F. 0Xysporum in soil added spore suspension of causal fungus in Tianjin Region

. . Soil layer

Region Field Top soil . Sub soil
Max. Mini, Max. Mini.
1 *21.0 183 25.9 22.4
Beijiao qu 2 25.8 23.6 155 15.0
15 26.1 25.6 6.1 39
i 3 22.5 20.2 12.2 12.0
Hiao qu, 4 20.8 19.5 21.2 19.0
T 5 20.1 180 5.3 4.1
labggu qu 6 18.2 16.9 13.3 8.7
Dagang qu 7 26.8 26.8 — —
9 23.9 20.6 5.4 —
Baodi xian 10 164 13.3 8.3 6.2
11 22.8 21.5 14.3 118
Ji xian 12 28.2 25.6 165 15.2
ohai xi 13 12.8 105 6.8 5.0
Jinghai xian 14 189 17.4 40 2.9
o BW 32.3 32.1 — —
Kochi Univ. CW 345 33.7 . .
Sand ) 7.6 3.3 — —

* Chlamydospores (X10%) per 1g of soil
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AT LA IROELE (EE1E) LAETBETOIE (TRLE) 2RV, RER
BEHMRERFR T2 72700, HIEHMAFFTEEICEML 2 L) KHEE2FOMERE L T
HEE L7z, , ‘

ITmmlZEFBI LR LEEE 2D Y v — L2 3 g AN, MERSOC TEEME L, THIZF. ox-
ysporum f. sp. cucumerinum (F501H) OGHERTRERTZMALIEEE%255% (V./V) IZ#A
Lo 11 g L) ORTIELEX10°E L7z, 10HE25C CTHER, 40CTIOHMASE L,
FEFHRECTEREOERE LR L UM HHE - B, 1990), MERICFS01E/REH VWO
(&, RETEMORFEREHIBIZF 27 ) D BEROBENE N L, FEDOBEFEEITEL,
ESREISTT 2R PHER I LR ETHE, MBELTHEBD2RELABL2H®HRA L,

Table 5. F. oxysporum in soil added spore suspension of causal fungus with nutrient solution

Region Field* Nutrient soln. Increased ratio
g Water 1,75 Czapek
1 ¥*24.2 531 2.19%

Beijiao qu 2 15.3 51.7 3.38
15 5.0 101.6 20.32
Xiiiao qu 3 12.1 108.0 893
wiao g 4 201 413 205
Ti 5 5.7 72.8 12.77
ransgt qu 6 11.0 975 8.86
Dagang qu 7 = — —
9 5.4 » 1047 19.38
Baodi xian 10 7.3 112.0 15.44
11 13.1 82.6 6.31
Ji xian 12 15.8 107.5 6.80
Jinghai xian 13 5.9 67.5 11.44
inghal x 14 37 101.4 27.40

% Sub soil layer of each field was tested.
% % Chlamydospores (10%) per lg of soil

FAEBORESRIHETOEBERTTHL (B4R, BRL-SERTRIRFLCERE S
D, TEPOEFIE LCEE L-OLEBBT 2B L CHALRT Lz, HREEIREDEIR
HBW, WTNRIHEICH LU TF. oxysporum OWEFEZR L7 Thbb, HEROBRSOFED
FDLNA, TEOSFBFLLLTWIRETH D), FER~OBAOMBEIZERTH - 720
BAEIAZ T BARBRACREOTECTH Y, BAOBELIEHTD - 720 MIFREHRICH~TES
VWORTREBERS T TR EPOREAEREBOBES L L RN,

FREtE (LB LE) 3 F. oxysporum DEBORIFLAHETH 7205, FORTIENERF
DEENS 5720 —RICTRBLBI LB HEI ) SHEBNITH 572705, LEIEL FTRIE RS
MR EMARORERSTBICE DV EZ Y, MBOHEEAIC L 22RO LN H 57,

DO XK TIBICES T BENIZ TF. oxysporum DB HEE L 72, 5EIZHIR L 72 Czapek
V2 F. oxysporum DSART 2B L, WL ABOFETETBIOMZ CHBORE B2 L7,
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FEEIEOFHIIERD?HRE & LTAHOER X R, TIINEBEPER SN TE L, #HT
HHE LCOMEEY bW, BHEMEAESFORBIEE o7, LaL, B8 ADBEMNIZHE
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