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ABSTRACT

This is a review of studies on applications of the genetic engineered
ammonium-tolerant diazotrophs as an inoculum with the effects of nitrogen-
fixation, plant growth-promoting and yield-increasing on rice and some crops by
using "N tracer in mini-plot and field experiments in resent years.
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TR EERBASFEENETRE, BEEEMELEDHE - MEES
. CHlEEEMXE, EFEx, HEANREEANESEE T HRERRE. ZEH
FTHEMNRBRSBEIFARE LRGN S BGR & E K, B2~
(Altaligenes faecalis) A1523, AT HE (Enterotacter cloacae) E2613 HI{{ ¥ s
[C#H w (Klebsiella oxytoca) NGI390, B T EMMEWRITET TERE L IFEE.
M T — BT A &AL i R R R A S X S R BN, BAN R
HI DR S Sk 28 % T2 - MBS B BB O RAEM KR, MHARGMGE "N £R
WirHE DR AR, 4R KRN RRRBRNER L, T2 12 8WHFRET
Al RS LRRTBENE. RNGEER, HIPIEKE B 5 Ak e Xt —
W RF R G T MK

1 “HEARAE-KAERMEY” BRE L ERAER

HEMS LY THEIRENBEBEIEHEES P o rERINTmE A EEE, B
B, B BN T OEBBENILEREAR ZERNPEEAY, R A H R BT R
WHE NI S LN E MEDE AR FEHAXER, Ak TRy -
d R AR, BEAME SRR d RS B A T LA L AR R A A
Mds, M RABAYE, SarmEPRR, HER THIIRE . IR % Rk i
W (R R A TTENRA, DERAEA U, USRS ARE, BHa
HAMB, EAEEMARERRESEAFRIRR . BERKEREMH R Mk
ERTIRR N CBRe AERET, BEFN O A,

WLWREY, BOBEENTANBRGHEY (B9 EHER, Eita s
gh, NAT ARG MHPDEERY R, BREDENNEREKE, ey
WARE, ATEREDT REFNORE; 2HIKSHAEEE S 517 HMRE R,
(L1380, R 2 AR I RN T, AR TRABEEY, EEROHRE
L, O HE AR RKEEE S, BR;WEEH, ARty wRt%
ROVE R LRI TT R %, At R B ey R — @ M s AR A AN mT B gL
FRE R PR RS WRARSHEE AR R “HY-tRAUED” L&RaT
AT H ) Lk i O R s & B

EYHEARCHAERENMD L, AERTEEROANEFET 70 £4, BEE
MO R AR ImE LRAR s B N, AR mEr 8, S ERRE S
Rl e, RFF A TSR EM REBHRARYHFERRE, CHARMHS
i A AR IR R IRV, 75 R P I B AR SR L ) T B R R L
—, F, DG AAERERRRRBEEY (WK, DEMIORE) BORE R,
TMERTEMTHREL. BN FEREDNRSERA AL T RFERBHT
R, A REE S T EMFENARFRARNKRLBIE, BA A EATHI
BRTARM T EEMHESFH, KREE RIS i B R A A RO RY
WAARF R, CHEXESIRANNEN.



AATERA W EA MM ERE, ENIEATRRIK ., REEHRESZLTL
B M ARET B LS WIE (Alcaligenes faecalis) FIFS & H B ( Flavobacterium
ovyzae) 5, AINEE THEARE, wARBBESNEENOTFRF RS T HEN
AT, BER “863ENHARBBEAPERMBER FREFMIINA . gt Bi
FRAD KA MERAFTERA) RHER IR, WER RIS EE
R (IS8 A1523, FAMMAF T B2613 REH SEE NG1390), Md el
RN G EREEE T B A KRS (1993~1996) R bk = 50 6w
U AR OT R “HEE R E A7, AT HRERRE R E A, E T g
AR H R PUKTBIRGR A, RUE T HEE&MT N, EABRES WYY M Sk
R PFELKBRELEETHNHGEE SN, AENESCHAMECRIR
M — Wk BE ML, NEREEE LREEOT R RS T RS RE.

2 “BEBEEE-KBET BREHAREEEESMH

Wy IR A R B 4 S I B A PR TR B O B O @ A, LRk
FITr AT KRS CEBRRD, JFRNH ON REBARMNE S FA T W AR B 5
w A EFE, ST KBRSAEREOREREFHEY (W& 1, 2), XFRRHEA
WKL E ISR NG, Y58, BEREEHBER, 4 TR
MmLEd, HFHEREIL 2431 kg / mid, XPHROEEE S B ETHN 409
Y, RV -RAM L BMEETFHMEEN 70 % Fo kRSB S B ERA N 1545~
39.7 kg / hm?, FIBENL 6.7 %~162 %, L3t EAHL, FAVIEYAREA 300 kg W
I AR (BRATED 200 kg ZE40

Fl KEBERSEERZWERIEA
Table 1 The nitrogen fixation in rice plant-diazotroph association

Ml STEERM W # W I A 4
ltem Profuse tillering Jointing Complete heading Maturing
Ec=A. -«

Amount of fixed 170 431 1063 1544

nitrogen(mg/miniplot)
R
Nitrogen-fixing rate/%
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Table 2 The nitrogen fixation in rice plant-diazotroph association

O 7 14 5 & R A
i een . . Daily average Relative
N :d(l.fn | ﬁ]ﬂlf?jita gﬂ? i %gﬁﬂ amount of tixed amount of
ice grow ge urition ays nitrogen fixed nitrogen
mg/miniplot . day %
B REH
Transplanting-profuse 06-14--07-04 20 & 50 119
tillering
TRBH-RAI 07-04~07-26 22 11.86 169
Profuse tillering-jeinting
1 97 8- B . 07.26~08-21 26 24 31 409
Joinung-complete heading
IR A 08-21~10-06 a6 10 46 312

Compiete heading-maturing

3 BRE BRI R i AU

X G it L R B AR 1 - R R A AR R U R, R R T R
PO AT EERAE, BN SRR AU IRE N . R G ] R T R R
DA AT A K MEHE R E M LY, RRTYRIUE () HEES. hit
A S I AW TR KRGS, AKRBRR 2R G, AR E RS AT
AT, R R TBEEREA R ESR.
3t BREEEREFMKERZERN"~BHFRE

(D DIECE R BRR G @A TKRE (R 187) WMl Fenm#dtio AmEA
AP RE (THLI AP RIGHT), HREW, TREHEE TN~ W
Mk, I EAE (& 3D,
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Table 3 The effects of diazotrophs inoculant on the sceding
characters and yields of Yangeng 187

B BT re
Seedling characters Yields/ kg - hm?

i & i Bt M 1 11 11} X
- i

2.6 8.0 100 1.5 8100.0 82350 79275 81208

Treatment

CK 21 5.0 8.0 0.8 775.0 72750 7290.0  7380.0
i h

238 60.0 375 87.5 13.2 6.5 8.7 10.0

Increasing / %

AR DS BRIEE T BRI BEME NG, KB (EFEHRD HEOKE. &
FEEMEESENERCRRFHETHE (MR O, BE BRI BIEMN s 8 %~
10.1 %!,
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Table 4 The growth character and grain yield of rice
in different tratment for nitrogen fixing bacterla

= o N .
N - ani=|
s T WoE o gﬁﬁ. wpy I NE AR Mo
Trogre - Tomlweight  Grain weight Straw o B ”“mm‘d ' gm‘:fl Yield
of rice plant . ——*‘ng‘hl—— and straw S weight yield KISt
aboveround  ke/micropiot ke/micropiot s per ear T )
EEe—— v 2 ke/hm %
Al523 203 076 127 598 743 327 1600 101
ALSO1 194 0,73 .21 603 8.0 4 7300 58
CK 185 0.69 1.i6 59.5 135 29.8 6900

SRR RN T m.

(3) AL ERMAOMK, THEMET 2~3 dBESABRHEBRRE (50~100 &)
hpmay PRRE, RAERMEASRD, Gl d REMIAN, KRBEMEL
B EFRRR: MEERLY, EREEM. ERF (—ROTHEE 2~3 ). 5
GEAH R R 2~3 d, HEEAMREFETIRT 5 %~20 %, FHABENEM 10 %~15%, +
KR HARESAE K, MPE. By, REHSHHEEMD 10 %~20 %, FX T 1
MR RKGE R, BEEE/ MRS HE, SO ERER, TREWM S %~
8 %.

3.2 BEEARMAKEAREZENENR

HPHNEHENENELKAERNRBETEZERENA. aAAEETHHEEKN
MM ENEEREE, EMESRERAOATRE, EHMEENSBRKFYBEES T3
WOOHE S, REANBBENERIUES, SN0 TRBREMEL, BENR RS
FOMRWRES, FHTFREANLEKLNES, RAESHEBEMEH T ERFELN
I A7 BR R AE 18 = g0t B A .

% 5 SRR B0 A 0 R R (Lg/100g - B496)°
Table 5 The effects of diazotroph inoculation of endo-phytohormones production
it Bp . e
. GA, (MEE#)D TAA (W72 87 IR (TR EHET ABA (IREED)
Inoculation
CK 313 12t 39,1 110
b A
et 8 4 54 7 45 3 27 4 255
Jointing Treatment
18 husve 74 § 274 4 96 2
Increasing/ %
CK 19 1 21 & 27 1 24. %
e brings- 61 2 24 5 59 2 6 8
Neading Treatment
i 56. 5 12.1 118 5
Increasing/ %

TRIRS . B T



3.3 BKAEARMKEFRNEDNTRNGINFEENEER

M SE 46 RSP REHLAT A I T AW, 1K O AT 90 R 7R R A 92 93 L 64 97 99 L 38 FL
BRI G FABRIE AL 1993 F TILREILET HERE, REMNEEE, EMHEKS
I A RS K R R R RR T 17 %, SR RA BN NN 514 %, H
K AL 10 d K405 1994~1996 F FRIABMKOKFBERRRMARER, BEfE
MRKRE S ARERHERERE, FEBERARERERHMFE, LREN
MRS A SN R A B e RIS B R A KRN E A A
A EEGATI, RBARARFHETR—FA, AmEm T KENUmeae s,
B N AR, RIET ABREME KRB ]IER.

LRGERESERTHRSBEFHER T ABIMIAEERRGRERE, HAH
WEMRESN, RAKBERETHNERERRZ —.

4 B Tl o b e A [R] 4F 4 B 3  e BLE  ROR
A R A THHL, L. U FELAARSRARR. AL, BRI
AR YRS 2 TR, PRI 2 AL B R S S A LR L4 9 B0 i I
M, T # R 8 (LR 6.
%o BARAMERTHYLNEAYR

Table 6 Application of diazotroph inoculation on some croops

11 & it 3 KB iy i
Crops Experimental area Yield increasing / % Some benefits
1AM TR HF AT 10~~36 1 HW 24903522 To/hm?
UL HF T 115
LR #iL 1~10
R O X H VL 510
& b= 103
g M bt 98
A = 91
W k1 28
Bemi, WE, HESNME
Wi A THEE 7.7 T 3148 24 4%, 16.8 % H
28 8%
WEd 3R 15~20 BEfd4~s54d
M RN ) FAID NN 77 i T 3
E At 5.8~129
ik AEH 141
ok 2 4R 24
PR T 8.3

i e L L AD 10 A4
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A ANEKRER EMR L HE RGN AEMX . AR A B Ry
B, BIE SRR ARG ME ALS23. W 1 B2613 RIS T KA
NGI390 2% =R % RO & & B PR A Rl A - I [ R 8 i AU R 48 KB, 4
Wi &0, Bk T KBEE e EESV AKBERE. £€E 12 8% L N
N, KT ENIMENE; SEHAFPRRESN, RoELET ELHETGH
P FE, RAZMIOEE: ABMZT FEBREEE RS, BAEKL 67 %162 %
AREAHEHRKENBEREASSES, RAEBKEBNREERZN2W. BEN
P E AR MR KSR E LYW RS GEENEE. SaEANGREREDLK
REME S, MR T, AR 1:30 £ 1:50, AFREREFHR,
Sl 09, HCA INE E AER KE TSRS S, SRR EEAE S, B
RE CHEAT B Bl B R AT, NS RIS A S f T — 2N L TR R 3
THEIFRE, BUULREP A E @8RBI R EMH . It — 2 H ik &
HWAT AT 5.
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