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Applications Progress of Plant Growth Promoting Rhizobacteria in Vegetable Production

TIAN Jing,LI Shao, LIAN Qinglong,LU Shaowei, MA Ning,BAO Shunshu
(Institute of Protected Agriculture,Chinese Academy of Agricultural Engineering,Beijing 100125)

Abstract : Plant growth promoting rhizobacteria (PGPR) has broad promoting effect on plant growth and great potential in
biological regulation. The application of PGPR in sustainable vegetable production system construction, plays an important
role in creating a good ecological environment in the rhizosphere, improving soil physical and chemical properties,
enhancing soil fertility,relieving reliance on chemical fertilizer,inhibition of diseases and reducing pesticide pollution. The
review introduced the main types and the basic function of PGPR, and also focused on the summary of experimental
research and successful examples of PGPR application in production of seven kinds of vegetables at home and abroad.
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Fig. 1 Relationship between plant physiology and nitrogen content in soil

3.2 PRSERSREREHI AR AR K R
3.2.1 BTN RHE A R 7 PR M S NO, ~
TERNRFELEE WARETESFRBEMREFERE
¥ SRS ERER T R R AP BCR (B EARA R . W0
bt A HUAE AT LA 3 NO, ~ & & (B[R] B & AR
SRR, Tk R T 0 B SEALN & oK, IR
WA UL AT B ok L E &R 15 5, TN I ™ A 8
KXEERSENINEEERHEME R g 2R
F LR VR B N I i3 NO, ™ & &, H S —E 8K
B FRAENLE B R AR RN % 785 Mok K 1%
WEN A M. AW, RAEFAS =R E
BEFBR TR TESRAELZLLEE MR L, EFHF
SRR RFIRT , TR E AR AL H 3K NO,” S &
(S TES 2N
3.2.2 ZFEHEAENMZE NO,~ & &6 7 2 A Rk #
Jo+ kK% (hydroponics) X k8 75 WAk 5 , 5L 2 A

KR FIHEEEDEREBTHOF LR ERE
KARGLE I Y BB IEH £ K R B A2 B A 8L
R —Fpak s R E X BETT) MMBAR 5
CHEEZOLEAR, BAR KA —F AR, B2
RERIEWEBERAR RN SR ARKYIERS AT
HFEEYRE. R EAMERAE B LEAES
W%, HE SO EZE AR IR STRT5 YR 25 et oK,
TERIE ARG RE RN TG TR EESHRELZ LT
(] 697 J& B, B AT B AL 3 . B 3% (aeroponics) 1
K RACRE R T R R R R A, BT+
FBE R AR R YR RK ST JE AT, BAE 1953 4
BB N F A SE SR, BRTH ARB SR SR BAR R
b A = BB . BAR3Z B RERE B, AR i 45 Bk
FaRY BRI, B I R B F R A AR 7= (B4R g — B Se
BHARIE T PP 5 AN R R, AR
Bt —o5ta, 3 HFRMHER RS B SRAEX

187

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



http://www.fineprint.cn

- BRI -

F @ ¥ 2016006):185~188

SERHE R TET ST T5 B W 7K 0 Tl 28 45 X AR 40 45 4 T
A IO RE A M S AL, 25 8 vk DN B 5 (8 R AR TG
0,2 ZHER,

P 3 NO, — , R S 4 B4 77 20, MRS &
GREE A DN REAAE th A, AR TR A A5 AR G AR BB, R AOBT
B AR SRR, B AR R A S Z SR
TEMER.

4 #ig

RIS ERER & B bR B R AR TE R R 7E
KE, B8, HETERMER MRS &
B R R B ATREF b E, 115
B 2 T ISR R Eh 45 1l 40 I LA, I AT [ B R
MAESRE LS, BAHE) MK KRR &, 0 HRTH R
TIN5 R KIS

&% 3k
(1] eBATk, RN, A, 5. BRI EE BRI L K[ B30
FREL AN A AR EL & BT[], P 2229 ,1982,9(4) :41-48.
[2] PIETRO S. Review nitrate in vegetables: toxicity, content, intake and
EC regulation[J]. Journal of the Science of Food and Agriculture,2006,86:10
-17.
[3] H#F M6, Rk T, %, LT BRI R T AR R 75 4R
BLPFA LT, o Bk AR 44K 2004, 16(5) :400-403.
[4] SHHF B, Rk T, % AR TTERRRERE S BN € X E
RABGRIPMLI]. & =& DA% ,2006,18(6) :514-517.
[5] FEfT. BESRAERRER TS Y IR 4 ir B AW R LT ). IR A& TRF 0k
AR B ,2008,24(3) :4-15.
[6] ¥Fw ok, AL B KBTI T 65 3R A IR 8 & B R 35 e R B dP A [T,
W Pg v BF 22,2014 ,42(12) :1298-1300.
[7] BARTSCH H,OHSHIMA H,PIGNATELLI B. Inhibitors of endogenous
nitrosation: mechanisms and implications in human cancer prevention[J].
Mutation Research,1988,202:307-324.
[8] FKEHR.AGFI, LSEME 55, BRIEMARER L A= HI R e S e [T, #)
bR B, 2010,49(9) : 2247-2252.
[9] MICHAUD D S,MYSLIWIEC P A, ALDOORI W, et al. Peptic ulcer

disease and the risk of bladder cancer in a prospective study of male health
professionals[ J]. Cancer Epidem Biomar,2004(13) ; 250-254.

[10] FEWTRELL L. Drinking-water nitrate, methemoglobinemia, and global
burden of disease:a discussion[]J]. Environmental Health Perspectives, 2004,
112.1371-1374.

[11] COCKNURN A,HEPPNER C W,DORNE ] L. Environmental contami-
nants;nitrate and nitrite[ J]. Encyclopedia of Food Safety,2014(2) :332-336.
[12] B EE. GRS AREL PR LI S0 B R RO EE MR, B
#3,2012(4) :8-10.

[13] B , R 4L, B IR B B R Eh & R i X 5BCR 0. L
Al Bk, 2011(1) 1 176-178.

[14] JRusEk , XUSCRE, 14 , 5. 40730 % 42 6 IR /K 35 4 36 W R AR A7 A2 1k
B RBRAEA AL, o B AR 2247, 2011, 19(6) : 1319-1323.

L1571 X3y , o R A, 22 R 25 568 T A 300 1 590 UL %ok 48 1 o PR R 5% Ak
BT, AL SR BE RS 4H], 2011, 30(12) £ 2496-2502.

[16] 3k 5, % 2. SRR & BRI AR L] ek, 2011
(7):15.

[17] EDGAR P,AGOSTINHO A A,ANA A,et al. Comparison between the
mineral profile and nitrate content of microgreens and mature lettuces[J].
Journal of Food Composition and Analysis,2015,37:38-43.

(18] EWemn,2=Re , VAR, 45, Fook /4500 S A FE WA 1 48 I % 38 I R
HERIBFRLT]. FEREZR,2003,23(4) :463-467.

[19] WU Q,ZHAO T K,AN Z Z,et al. Effect of intercropping and nitrogen
regulation on nitrate and apparent loss of nitrogen in soil[J]. Agricultural Sci-
ence and Technology ,2012,13(4) :833-837,876.

[20] WEATHERS P J,ZOBEL R W. Aeroponics for the culture of organisms,
tissues and cells[J]. Biotechnology Advances,1992,10(1):93-115.

[21] Zpiitae. Jo MR EARIMI. Juat. F ER W AL, 2011

[22] DANIEL L, FELICIEN M, GERNOT B, et al. Impact of contrasted
maize root traits at flowering on water stress tolerance-A simulation study
[J]. Field Crops Research,2014,165(15) ;125-137.

[23] HEIDI A K, WILLIAM R G,RICHARD J G. Aeroponic system for
control of root-zone atmosphere[ ] ]. Environmental and Experimental Botany,
2006,55(1-2) ; 70-76.

[24] DORLODOT S. Scaling up quantitative phenotyping of root system ar-
chitecture using a combination of aeroponics and image analysis[]J]. Aspects of

Applied Biology,2005,73:41-54.

Characteristic and Prospective Trend of Controlling Nitrate in Leaf Vegetables

ZHANG Lei'? ,FU Qiang''? , QI Feifei'’? , YU Haiye'”? , WANG Linlin'*?
(1. College of Biological and Agricultural Engineering,Jilin University,Changchun,Jilin 13002232 Key Laboratory of Bionic Engineer Ministry

of Education, Jilin University,Changchun,Jilin 130022)

Abstract; Current methods of controlling nitrate (NO; ) in leaf vegetables were collected, sorted out and analyzed

considering negative effects of excessive NO; on human health and nation economy in this paper. Adjusting fertilization

(controlling nutrient) , regulating environmental factors, using nitrifying bacteria inhibitor, confirming suitable harvest

time and intercropping in soil were five kinds of main methods, which were discussed their own characteristic and

shortcomings and found the common features. Finally, the prospective trends of controlling NO,~ in the future were

discussed to protect food and ecological security.

Keywords:leaf vegetables;nitrate (NO; ™) ;controlling; characteristic; trend
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