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THWD

P08 b B B SR M P 7 TR AT

A= R A B VAT AS R AR A B 35 % AR BRI AR
FriRft, B O e R4 1E TOR3209, Hi
3093 BR] 21 0 P00 0 U 3k 3R 2 W TOR3209
BAUEEYRRESHEERNER.
1.2 REH*E
L.2.1 SRR G A & e LR A

2015 4% 7 A 3 B RHI#ESERIBLS % I i i
bR, A PEAT X L AR, 25 d SR RIREN B
Z SRR TN + S A M R TR B . AR IR
WX TR A R R . S YR R v
G RI) B MK B W 7—8 ARINGT
Ve, %o BEAE KM 1A 7 4B P TS M T e A s
= NI BT T K R K I S BE R &
FEHIFRE R . F8 40 AR K B E 5%, fH
PR FRE, HUE A B 40 C L b, SRR EE A
60 CZeA, WA B R IR KT H Y.
1.2.2 R HAYEEX HEASIRE R RACR
Rl

R 3 X, X EE 1 Figise. B/ XK E
M8 AT, RBRWIARY T, L] 6 17 M ab Bk
. 3ATHALEE 1. NHERAWEIE; 5 3 17h4t
2. AR . YRR B TR
AT 100 g « AR AARHETAME, BN 417 5 kg,
JNEATREAE 50 Bk, BRITHE 33 cm X 80 cm, ZbHH 1
FALHR 2 £ 240 ¥ ; FIAEA T EAE 50 ¥k, BRATHE
33 cmX 80 cm, AbHE 1 FIALEE 2 £ 240 ¥ i 745
FTERE 30 B, BRATHEE 50 e X 80 cm, #bH 1 Fnk4b
B2 £ 150 #k. BATK 27 m, BAKRMG—iE
FAEVLAE SALAEAE AR, A HLAE o “ & K FH” i
AP (48 40 kg, B/NX 10 49 ; 75 5Mg/NX

MiFd 15 ¢ 15+ 15 B NPK =508 48 15. 5 kg,
1.3 IRENZE
1.3.1 {EAFA B R % B A
T

YEMD e AL 530 F 00 o s T R AR
bRt AT BORE PR 2, 3 YR BURE A 1) - 32 1)
7 30 d, AT Bk GF B0 St & A i
VIR, LA 3 A/ DX A I A B RN 5K e 7T
R AL 38 i - TR A VR S AR O
1.3.2 SGitrEg

FitIf LR IR AL B S i R AE R AR S
AN FH R X S8 7= B 1 R
1.4 BUESHR

FIFH DPS %44, R BB B Bk =8k 3517
BAE 25 .

2 HBRESH

2.1 SRHEHEIEREYEIEHETL

MR 1 ATLAE B, =i i Ab B S + g 2
YA e B B A AR T A R 2k
HHEFEIKT 2 MESR, 450 3.80 X 10%,
3.23X10° cfu+ g ', EHEHM 9.32X10" cfu =+ g*
FRKZ 3.80X10° cfu » g ', HHEMEYIRHVERT
TR A — A5 B X AR AR B N A2
WA o TESE Aot 1 YR PRI A B, A5 A A LR
B AR TR R R R E A bR R 2 R
YERT BEAR R 4080 T4 5 R A 1595 & RIR LR,
JE BAERSAR 3 BT Ll i i A s e I i 7 5K
AL I AR TR R R TG FERI, 3 E A
KIRFEH=,

1 iR IR EET A
Table 1 Changes of soil microbial biomass before and after high-temperature sealing treatment clusg?!
Ak HPE BH TR A R
Treatment Total number of bacteria Total number of actinomycetes Total number of fungi
JIH AT Before the stuffy shed 2.30X108 2.22X105 9.32X104
JIMJ5 After the stuffy shed 3.80X104¢ 3.23X103 3.80X103

2.2 WESEYEENTIEEEHEMEELLG
RS B9 B i
Hi2 2 BT, o IR 72 1 S M A 9 v e

AbTE I ELRE SBOR TR M A B B B, 43
B 8. 00X104,9. 97X 10 cfu » g ', BB EH TR
it AR W PR E FC TR B0, H Hp 5 30 e A Ak 3 ) L
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TR B BRI R T R M B 1 S A B R B
L FAE Y RIS B B IR, AR 5 B R i
M EL, RN 8.00 X 10* cfu « g BIK N
9.02X10% cfue g ', i FH 9.97X10* cfu » g™!

FEA R 6. 98X 10° cfu » g ', H B ¥R A 8RR

— B G Ul A A W e AR AR A A R s S R
THEMEYT RN EWHEED TEEFH,
TR T AR ACR 2 T A A
B AR R T A S R, B
R E RN .

%2 TRLETEYARRE L ERERET
Table 2 Changes of soil microbial biomass in different period of crops under different treatments clus gt

YRR AbTE MEE %Y Total number of bacteria  JHZRBE S%% Total number of actinomycetes EH# S¥ Total number of fungi

Crop species Treatment THH A o ekt Jai T g =t
#HIR JifAE 5.30X105  1.83X106  1.20X106  1.03X10%4  1.74X10%  2.55X10%  8.00X104  1.67X103  9.02X103
Cucumber  FRJEAE  3.15X105 8 88X105 1.04X108  1.53X10%  1.50X10%  1.54X10%  5.37X103  4,12X103  1.26X10%
T AR 8.60X104  5.51X105 6.61X105 1.34X10%  7.60X10%  1.93X10%  9.97X10* 5.39X10% 6. 98X103
Eggplant RBEAE  4.67X105  4.65X105  8.47X105  1.26X10* 1.44X10% 2.11X10% 5.53X103  6.56X103  9.52X108
frigzd JiEAR 5.46X105  4.81X105  5.27X105 1.44X10%* 1.28X10% 1.88X10%*  8.90X103  5.80X10%  1.23X10%
Pepper FMEAT  5.40X105  5.27X105  9.91X105  1.39X104  1.44X10%¢  6.52X10¢  3.16X10¢  4.99X103  3.81X104

12 3 IR0 it P AL W e AR BOR T AR AR EL » £
3 PR SRAE K PRS0 AR PR/ O L 2
HREHE LR i P e AR AR |
JRAS A AR PR ER / EL B L 1 095. 808 4
F1133.037 7,5 F A 102. 226 3 F1 94. 699 1, Ff
AR R LLB S 42. 845 5, W& TRIEAL.

BB A T M A S B R A, 2
BB KRG 2B 5, 5 EFRR N ERE
JERIEMR, ERESRU R AR, 45
T RER AL o] A AL 2 IR AL AR
AR L HRBEL.

%3 ARSETRE T IEAR/ERL G
Table 3 Ratio of bacteria and fungi in rhizosphere soil under different treatments
FEY R AbEE L] G| JE
Crop species Treatment Seedling stage Medium-stage Later stage
£V JHAE 6.625 0 1 095. 808 4 133.037 7
Cucumber FHtiAE 58.659 2 215.534 0 82.539 7
T AR 0.862 6 102.226 3 94. 699 1
Eggplant FHEAE 84.448 5 70. 884 1 88. 970 6
fiasd i 61.348 3 82.931 0 42.845 5
Pepper FHAIE 17.088 6 105. 611 2 26.010 5
2.3 MALWEEE, FERENTERE SR BRI AL -

TRKRR R LB WGEER C AT E M. T
BT TR I IETR B & BB R
BB SR A R E s bR . R 5 Al AL i
A YRR R B M RSB R L R, 5
AT AEAE Eb 5 FH AR P B I JS B L B A A
HFECERSNEST 40.4%.18.7%.32.4%;
AIEMESESIEET 1.4%.7.0%.7.9%;
TRREE & B BIFER T 6.8%.18.0%.6. 3% ;7]
FHEARSESHER T 1.8%, 16.8%,
10. 7%, WEER HLIAE .

HH % 4 WA, 3 R0 S e P DA AT Ak 3 A P
7 L A FH R B AL B BT . R AUCR TR
FEIHIH K R0 K 1.37%.12. 31%.3. 24%,
JE AN K 4 Bk 7.68%.5.54%.0.59% ., H
WA E, ERRA RIS KERTR~EN
by S i R s 1 U €2 Sy N w79 =
BEERER, UEIA Ay T AE X B A A A S
RN » Xt FH AR SRR U, BB 1 1S P=ROR B
BB PO B v A T RO, %o i
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F4 ARALE TAREYIHNRETZLE
Table 4 Comparison of different crops’ early yield and final yield under different treatments kg « hm 2
g i & Pre-production 27 & Final-production
IR AL T R AL T
Treatment
Cucumber Pepper Eggplant Cucumber Pepper Eggplant
JifiB Fertilization 27 063 14 525 31522 41 964 35 116 50 599
FKHEAR No fertilization 26 698 12 933 30 532 38 970 33 272 50 302
HINFIEPEH Relative yield increase rate/ % 1. 37 12.31 3.24 7.68 5. 54 0.59
x5 FAELETAREDREZ MRS
Table 5 Comparison of different crops’ fruit quality under different treatments
Jr— e #ehEC T E TIYEHENE fim R I E AR YRR BB
Vitamin C Titratable acid Soluble sugar Nitrate Soluble protein TSS Sugar-acid
Crop species  Treatment
/(mg + (100> —1) /% /(mg+g™1) /(mg + kg71) /(mg+ g 1) % ratio
#HIR FAe 11.13 0.15 32. 84 246. 48 0.58 3.51 23.40
Cucumber FHEAE 7.93 0.16 32. 38 264. 44 0. 57 3.33 20. 81
i Jita AT 7.29 0.19 406. 86 380. 23 1.11 4.31 22.72
Eggplant FHtiAE 6. 14 0.18 380. 30 463. 44 0.95 4.09 22. 68
FHH HEAE 26. 91 0. 36 271. 64 495. 05 0.31 4.63 12. 86
Pepper FHtiAE 20. 33 0. 34 251.78 528. 25 0. 28 4.21 12. 38
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Effect of Biological Fertilizer on Improving Soil Ecological Environment

JIAO Yonggang' ,GUO Jinghua' , DONG Lingdi' , YANG Yubo' , HU Dong” , SHI Lingi'
(1. Institute of Cash Crops, Hebei Academy of Agriculture and Forestry Sciences, Shijiazhuang, Hebei 050051 ;2. Institute
of Genetics and Physiology, Hebei Academy of Agriculture and Forestry Sciences, Shijiazhuang, Hebei 050051)

Abstract: Taking cucumber, eggplant and pepper as test materials, through high-temperature sealing
treatment technology and application of biological fertilizer, the changes of microbial populations in
soil was studied the changes of different crop yield and quality by adding biological fertilizer was
compared and analysized, the causes of the effect on soil improvement and effects of biological fertilizer
on crop yield and quality were explored. The results showed that the number of harmful
microorganisms decreased in the soil by high-temperature sealing treatment, which helped to reduce
the incidence of soil borne disease caused by soil borne disease. Taking the initiative to add biological
fertilizer in soil, which contain beneficial bacterium could effectively adjust the structure of colony in
crop growth later period, the number of bacteria and actinomycetes in rhizosphere soil was significantly
increased, and the number of fungi was decreased, it could effectively prevent the formation of fungal
soil,alleviate the continuous cropping obstacles, reach the goal of soil ecological improvement, and
improve the yield of the fruit,and improve the quality of the fruit. The final production of cucumber,
pepper and eggplant increased by 7.68%, 5.54% and 0.59% respectively. At the same time,
application of biological fertilizer also increased the contents of vitamin C, soluble sugar, soluble
protein and sugar acid ratio of fruit,and reduced the content of nitrate,

Keywords: soil improvement; biological fertilizer;yield; quality



