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Effectiveness and Ecological Effects of Soil Selenium in

Southern of Songnen Plain of Heilongjiang Province

SUN Zi-yao, WANG Fei,CUI Yu-jun
(Geological Survey Institute of Heilongjiang Province, Harbin, Heilongjiang 150036)

Abstract; Based on the research project of comprehensive evaluation for agricultural geological survey in south-

ern of Songnen Plain in Heilongjiang Province, taking 1:250 000 target geochemical survey area for the study of

southern of Songnen Plain as research object, the area about 8. 29 km®, collecting surface soil,deep soil, typical

crops (maize,rice,soybean) and the corresponding root zone soil samples, selenium element test was analyzed

to identify geochemical characteristics of selenium in study area, its soil effectiveness was described, the geo-

chemical and ecological effects of selenium were comprehensively evaluated. The results showed that the sele-

nium content of surface soils in southern of Songnen Plain was 0. 204 mg+kg' ,reached a moderate level,it was

low selenium zonation. Average selenium content of soybean was higher, reflecting its utilization degree was

higher. Average selenium content of maize was the lowest,reflecting its utilization degree was poor. The sele-

nium intake of resident in southern of Songnen Plain was very low level, selenium intake of 93% of residents

was in the following security level,that of approximately 53. 5% were lack.
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AR A: B T« Al 2 AT TR 1 (KCD Al 3 2
FATE 6 (KC6) (Al AL ZF FL AT B 11 (KC11) | Al 7T
ZEAIFF R 20 (KC20) (Al B ZE AT 1 71 (KCT 1) |
i B 2E AT B8 7 (KCI7) i AR b ARl K 2 R W 96
PRAE B A R

ARG PR TR B B (Pythium aphanider-
matum) \ S AG 4% W (Rhizoctonia solani) | # JK
TR H (Fusarium oxysporum) , H 7R L4 K
4R ) e B A By B AL

HEHE 9% 5L - 5 BUVE T 2 ] PDA LY % 4E
B R AR 5 9 O NA BE 55 5RO IR 15 97 KB 85
Frdk.
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1.2.1 BAREMIFBEAGH G HEAIERMAER
R BRI W TR I8 R LR 2 A
ARG 25995 TR E 4T A2 By TR 1 0 3 o A B A T T A
fE NA Ki 325k b 28 “Ciffk 48 h J | 2 422 0 75 #E
PDA Az ity 3 cm b, SR8 J5 78 6 PDA P-4 i) v
R A 2 2o 3 A B0 TR S B | ST A 22 B TR R A 22
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KC6 F1 KC20 43 5l 45 F T KB A& 55 % 5 L 4
DRGSR AR R 1 Vo R BT KB
WK 5 3% 5 b (300 mL = 1 i K W BN
100 mL),30 °C 170 remin' 53 24 h,
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AR SR  RE5T 5 g oKk 5 g /NEE BRI
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Table 1 Determination of antagonist activity of

the antagonistic bacteria against 3 species pathogens

causing cucumber seeding disease in root

o CEOVAURRICETR R b e
Pathogens Bioconllrol Largest radius/least radius
bacterium means = standard error
TR KCl 2.26740.05 bed
Pythium KC6 2.4240.18 cd
aphanide KC11 1.44£0.05 a
rmatum KC20 2.84%0.26 d
KCJ1 1.72+0.10 ab
KCJ7 2.0140. 32 abc
e bt KCl 2.3140.25 c
Fusarium KC6 1.8940.09 be
oxysporum KCI1 1.2840.11 a
KC20 2.14+0.15 ¢
KCJ1 1.5140.12 ab
KCJ7 1.54+0.19 ab
R KC1 2.1140.12 ab
Rhizoctonia KC6 2.97+0.22d
solani KC11 1.77+0.03 a
KC20 2.754+0.09 cd
KCJ1 2.40%£0.10 be
KCJ7 2.53+0.14 ¢

2.2 EMEFEINEAHR
2.2.1 AGHAEAPeNE mE2ATUE
L Bl R AE B ) 8 JE K 2B 7 1 7 BTG 2 6 A
WM RN E L 13 D H IR, A E &
PREEFE 10" B DL b5 AT LA ) 20 I o oA T % o
M= R I3NH,

*2 EBEFRREBHNE

FM AR FEACER 2 7 B #F M P<<0.05, TH
Values of each column followed by different letters mean sig-

nificant difference at P<C0. 05. The same below

Table 2 Determination of the shelf time
of biocontrol agents
TR/ A B VE B ME/ (cfuemLl D)
Shelf time Colony count mean
1 3.70X 101
4 3.54X101
7 2.42X 101
10 6.30X 10"
13 4.36X10"
2.2.2 ABAAMHEAZHMNE HE3 AT

A A By R R AR 10 g e me® X B IR 3]
AR 5 By 1 ROCR fe A3k B 64, 1200, 1 2R By 16
FGEEN 15 gem X2 E 10 F A9 By 255 it JH 511
AR 10 gem’ ZERARE . I, %4 B w5 /Y
R B AL B E A 10 gem®,

R 3 ARE X E N & R B H B R E

Table 3 Efficacy experiment on biocontrol agents against cucumber seeding disease in root

e FE/ (gem?) > SR AL R R 35 B U o a5 B %
T i Doses R Number Incidence Meaning of incidence= Average control
reatment epeats
of total number standard error effect
CK 1 100 39 43.6742.40 b
2 100 45
3 100 47
He B 1 7 10 1 100 14 15.674+0.88 a 64.12
2 100 16
3 100 17
15 1 100 15 16.67+0.88 a 61.83
2 100 17
3 100 18

3 aiwhie
HT Tl 2 A 24 19 il 2 3 R B8 0 T e L
A AP A B T R AR 7 A BT 2 e B0 B

I XE B A W) Bl 3 i SR AR AT T PR B T — A AL
IR AR . X TR R 2 AT B A B IR AR R T
T [ NS E AR ZHRE S R AW S /N 22 4L
H 0 » RS SR o 4 AE B9 S A A 20 . 2R Y
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Research on Application and Screening of Biocontrol
Bacterial Against Cucumber Seeding Disease in Root

ZHAO Chang-long' ,ZHAO Hui-yan’
(1. Yi'an Agricultural Technology Promotion Center in Heilongjiang Province, Yi‘an., Hei-

longjiang 161500;2. College of Food Science, Northeast Agricultural University, Harbin, Hei-

longjiang 150030)

Abstract: In order to reduce and control cucumber seedling diseases in root, taking Rhizoctonia solani , Pythinm

aphanidermatum and Fusarium oxysporum causing cucumber seeding disease in root as control object,applica-

tion research and screening of biocontrol bacterial against cucumber root disease were carried out. The results

showed that the antagonistic effect of Bacillus subtilis KC1, KC6 and KC20 against pathogenic fungi had a
good antagonistic effect. Mixed powder were developed by using B. subtilis KC1,KC6 and KC20. The effective

content of mixed powder kept at a high level after 13 months of storage. Mixed powder of biocontrol agents had

a good control effect on cucumber seeding disease in root,which reached 64.12% at a dose of 10 gem?.

Keywords: cucumber; biocontrol agents; Bacillus subtilis; seedling diseases
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