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ISOLATION OF NODULE BACTERIA FROM PISUM
SATIVUM AND THE APPLICATION OF NITRAGIN
FROM THE ISOLATE

Yang Feng Pan Chaomei Wang Degiong Li Youu Wei Chaofen
( Guangdong Institute of Soil Science, Guangzhou 510650)

Abstract An isolate from nodules of garden pea (Pisum sativum L.) was tested on different
varieties of garden pea in various soil types. Effective nodules were produced by the
nitragin prepared from the isolated nodule bacteria. The bacterial strain isolated was a strain
of Rhizobium sp., and was effective on many varieties of garden pea in different types of
soil environment in Guangdong Province. The nodulation rate reached 100% in pot
experiment, and above 90% in field vplots. After being inoculated with the bacterial strain,
the garden pea grew more strongly and healthy with more branches, more effective flowers,
and increased the number of pods with high quality. The applicaiion of this nitragin to
the garden pea in the field increased pod yield by 14%.
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(1990— 1994 4E)ERH P —H 4. BT EFERSVRIFNFZE BB AT HGH A, B
SHRKEBRERMAE, HELEEERSAEENRAE, SUREREERD, EURIEFZE
BB BA R MR IS K EFRMEA. Bk, WaEFZErilRREERE, 3
FREFLEHERANST, BEREFRE, RASFHE, RBRETLER. JLER, RIIHH
XETRBEHTT A, didk. B ETREANOBH. £ KRS -RAGTFRIRE, M
il TEMAE LRFE, FRExZ AR 2GRS ERA RN R E R AT AR
FER BRI AR P IS AT H ROR

1 MRATTE

BN BREE MEHAIAM2E (Pisum satioum L)FPEX BT, M. 5H. B
W& B RAEw RV RS IAK S0 REFRBOMEE, EREEEAFEATHEAL. S
C REERK, KL EERNSRE RS, KR TEERE. AR BEEEREEN
e HEATTE AR A0 A T AR 25 A W e 1, .

AW AR TERAHYERGERENETOL, SRMREEEARRER, REA
FARBEKFELE, SMBANER, ZAENEH, AR, SABTREY RN
LM, BAKE ] g KAREEEL%6 kgt). HEEER—A K LRKEER&HER.
B HRE—W. EMZERIEMBITHRE. RERGERHAN.

ERNEHH  EANEARURESE - BRI R TFEHFE KM MERERAE
FEAEBATHBER. —SMHFATHEER, —RBpAEFEAENRAZAMBEES,
pH6.5 4, 7 28—30 CTEERGIE I, ARG DRI LN E 5B P rEEE

BEAXH, BEERIIEARE SRERITHEXENTSSEREY BER
SRR AR .

HEEMYRXE HRAFZERMIBTE_E. GBI SHEZE;, RAEMNHMTY
FiE, RBESCFAEELRHERBUKRERER, BIK 540 m, HEIARPBARREL, @RY
%03% 0.02 hm®# 0.07 hm% A/KEFHRKREREN, WK 220 m, IBREFRPBUKREL, @R
44513 0.027 hm*M 0.053 hm?, SHRBAFEAR, B FHEANTHEHE, AXPRR2-3 2K
W, SRRMTHTR.

BMZEMAMERNEMEN. WEY. SR @H. B, BESHBERERE, A
ZHRBEER WA NEEE., XERAFROREEBA AR TRBAZENERTR’A -
it. :

2 RETE

2.1 EHMSENREE

BT RS E R 2 Y, MRREMEREERAA, NEFZEMNHEEREHELR
IO, EEAR. JLERRMNMAEE. BL. EmRLA¥ RIS KR B 89 # = TR 21T
AR, FBMEKSALRET AR EERY, WRT ARRRERGEREE. HER
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R#E 1. ®1 FEMETETANEERE LS

MFE 1R, REERERKIR Table 1 Nitrogen fixation activity of nodule bacteria
7N ﬂﬁﬁﬁ—ﬁk’ﬁﬁk ﬂﬁ& B ﬂﬂ‘} s in Pisum sativum from different areas

) - E= =]

BEERES, Bk EENSF S Mmm&fg g mrt
. Av. nod it ation activit
RRFSMEREG: BHRAM,  Swains oy oy itrogen fiation activiy
BEHET 4 CELRIEERA. from per plant(g) (@&N g'nodule d') (mgN d*plant™)
2.2 BIBRHEE ERK AWM * 2.98 0.4838 14417

_ . HEIL Lianjiang 0.98 0.3910 0.3832

ﬁﬂé&ﬁﬁ ﬁgﬁ E g {§H Xinyi 0.30 1.420 0.426

B - HRMHIEEFE L W%
BERY. B4, ¥E8Y, A4
ARG, BRUREE, AEIBORSH, KX, HKR, —BAF 24(28T), MATERIEF
BEKE 2—4 mm WRANERE; WETFR, ASWE, BAKNH05-0.9%1.2-3.0 pm.

—REIRAE  XWHROVE X KB, MR, REMHA R AR ESI R R
REEMPEREFLERN: HREAA—&, TR AHFHE D-iZm, HEM DL-HBH
RLBERES; TOxt D- 558, SRR D-FIRARE. D-A¥E. ZIFW. AN FTHLE. W5
B, EBRUAHRARE. ABRNAAE L- L88%. L-FEM. L-REAR FHAANSE L- K
8. D-HEK. HEM. L-AER. HXEARKER: REGEETR SABREERYE;
FREAMBAMR LR AE; MRETFESME; AHREFRE EAER, KEKHRERR,
CAEKWERTH, —RREREERSRGEEKRY. pHEEHEEY 6.5-7.5 ZH; AWk

A #, —M 60 CLL LM,

ZEENFEHDNBRESE—  SHEMRREE, SOBALEREKETEER
®, TESHBNR, FLXERTLREYHE, HTVAS, AIREKERRR AR &
Fh., 2R 20 d BEEEKRT 90%, 40 d J5 100% 4598 . T EEHREG R, RIOBAETHZ
TREEEXIRAENEERR, WANLENRAEBRARENRER, FARENRBERR
WLEMRR, SRENSFAREMRE. BTFHAHR, BAMESWEIRIAK. ERFLES
KHEREH, ELTXHMLERAER N BRRARNES 11 SHEZEMME, RSN
HRARE, AEERBRAMRTRTE.

B 1993 48 i 3R R K FAE Y F BB SCRT B AT, A AT B A 3t AR AR B R
WS, EELERIRBE (Rhizobium) KR,

2.3 REEFOTERE .

BANERX BEYTHEREFRF —SERIRSR - IREZURAEAEER =
SRR AN A 7 P UL PR A PR S AN IR M BRI R SR AP S AR,
PR E B FREL (140 K/min), 7 28—30 CT#7#E%, HENMESHRANMBREREL. 4
By, BHRNEEKSEANANRKREEX, DK 4 hBRE, K52.6x 1004 /ml. #Ei,
126 B I A PR35 FE 0T (8] % 40— 48 h.

* Plot in South China Agricultural University
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BANRE BEEANEENERRE SEANERRMEE, BAHMEMRE, FREN
MERZELEHE 1 x 10° MERBE, BEKBEREDSH 1x 1084 g kKR E: R ER
BEMERMEYR, ABMTFLEHEERED R 1x 1004 8 MEERE, KBFFERHAR
AT 3.7x 1054, RINVEFE/KEZBOFEHTHLERREATROER, &S 1/15 hm’
BARXEA25 kg, A 3000 K3+, HARBAEEKEZELNH 2.5% 3000 x 3.7 x 10°=
2.78 x 10° 14,

EHANET S£FEEANRKIXEREEFTMER L, RELKRAN 3:2, pHS.0 £
A BEMBEEL6 B, AGKAYEpHZE6.5-7.0, R5#H 80 g Bk RH 15 ml B H
B ml FEEA 1.5-2.5x 100N BLLBIGIRER, FRNVKSZE20-30% EH, A
1/15 m*EXEWERR. SWEEY: BLREFHHEEORAEN, SRNERLSEN
105—-10° 42, 1/15 hmil A BN 30 x 10° 4, mim#id T LiReR%E.

AHRRAAF LBV BB TREPUERAN, ﬁﬁ@%ﬁ?ﬁ%ﬁ&ﬁﬁﬁ%%%
Sk, BRE, BAEXHRFRTI0-35CERTREFRMA, HEERNEARER
R; 20-25 CHIAMAMER.

2.4 RWMEFRRARR

AW ARREELTRARHAERRRERARN LREEKTT, EHEAESER
BN EARKSERNE N, SREY, B TREENT ZSHEARARBEBER TR
B, ERER 100%; WEEEKERRE, SAREENEREER. i, 28L, S¥EH
BIEHm. EHRFGEEKTT, HLEEKEMEREMML, TREKRR. KhE, HRESF
EYBRRAEERE, t1H >2.763 P=0.01), FEMFBNERHIREEKT, ERRER
KFd, BEFSAERERES. HE. SRYLOREBEER, t{H >2.447 (P=0.05) (K 2).

%2 FRABMKTTERSTEMEMEREEROER

Table 2 Effects of inoculation with and without nodule bacteria on the
growth of Pisum sativum at different nitrogen application levels

HRAMEKT
Nitrogen application per pot ( g)

04 g 06¢g 08 g 10 g

pogii] B i E:30 Xt #R B pugiil E:3
Un Inoculated Un Inoculated Un Inoculated Un Inoculated

# B Plant height (cm) 55.0 82.5 58.2 79.6 58.4 79.1 64.7 744
# & Plant weight (g) 24.2 36.3 23.7 324 29.6 40.0 259 309
¥ Pod number () 45 6.2 5.0 6.6 5.6 6.2 6.0 6.4

BIEMHE, n=15. Un=uninoculated; Calculated at full podding stage, n=15

WE2FBTR, EREMARENHELT, MEEMKE. HE, EERFEYR, BHER
BTN, E5HAER, EEMREENELT, TEXENSEYRIFRARERR MM
TR, AR, YRR MR XA T SRR AR KRR R, SRR A9 [
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AR FMH. XRVEFHREEN, TUBSRRKERR, MREESRA, Eﬁﬁiﬁ?&ﬁ,
AARBLER AHARRERT S FERSBVHEXELEFEEAKENEHR. 1KY

¥ 1991-1992 48, NEIFEMRER, HARAWNTEZEREUERT R,
FIRY, EHRBAENRR
WEEHRORE. HE. FEHK

23 HETHAMEANNLIEEEKBENEROEN

Table 3 Effects of nitragin from nodule bacteria in Pisum sativum on

R RMBRERE, LHE MNHES biological charaters of the plant at various podding stages
BT W, EENEKN Y HRH A )
BN BEAT. FREH, BH e P hght Pt wgpe o mumbr
RRENT LS, RSN stage per pant
(IR, SEEHNVEEDE & I (A) 113.8%* 52.7%% 5.9%*
BUREKUGARMM, THE o mp©  mew e ;e
HH#EKENEEKNEEYR FEH WM Q) 107.9 29.6 54
WMERBRE/NMEL. fiE4K/Ey  Unioculated B3 (B) 132.5 534 8.2

bt A R 5 L 0 8 B RO e "

H, k5 ﬁ*ﬁ mEFE R, BE A, B and C represent early, full and final podding stages, respectively.

MERBOBEMMAR. RI4H * 7R 005 BHKF; ** %001 BEKT

FRMIELTEA.

M4 TR, BEMRREEKNAZENE TRREANRER. REE, SRR E X
fied), #LEHT i LERBRAEE, HTHERARELTEMBRNHE ISHU L, XHHN
ZHHREHSHARLERRA RN, TH, ERRERNERE, R8N 30T RRR
REEARLA, HERENEREIREEEN > #3E8Y > 43EH, XTHEHT LR
BRI RRINRE, BRI TR B R AR AU RIR . bSh, BB ERAESSUEHMARK
BEMKM, BRENYVERE, XRESAKELKEYN, REKARSHARMNE, EWR

BIUEHAMMEK, AR EOEN, BTAEBHEE M, FRAURK.
£4 FLETAEKMANBEREEHRN

Table 4 Nitrogen fixation activity of nodule bacteria in Pisum sativum at various podding stages

M A B aen , [ EHEHR
Pedding Nodule N fixation activity N fixed Av. N fixed
stage weight kgN hm%' kgN hm’a’
g plant’ mgN g'nodule d' mgN d'plant’
Fh M (A) 0.99 1.0873 1.0764 41.25
Inoculated B3 (B) 0.90 1.2252 1.1027 42.26 71.04
=3::1(e) 1.59 2.1271 3.3821 129.62
AEgE#H* WPA) 0.22 0.1110 0.0244 0.94
Uninoculated 538 (B) 0.38 0.8781 0.3336 12.79 4.68
BH(©) 0.07 0.1110 0.0078 0.30

Abbreviations as in Tab. 3; * 1 ¥#8R% Infected by autochthonous strains;
** 42 1/15 hm? # 7000 #it. Counted as seven thousand plants in 1/15 hm?
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R S RREHAK G K F £S5 HLTAMEMARLRER
2B, HiAlL)S5H i Table 5 Pod yield of different varieties of Pisum sativum inoculated

— with nitragin of nodule bateria in experiment fields
EXE, BHLERARE, 5 ‘”

9 42 5 . WX s ¥h iy ] BER b Y 3 — A
R R A EREW—X, & Site Plant Treatment  Pod yield Yield Products of
BTS¥EMPMBN, RE— variety : (kg hm?)  increase (%) quality (%)
REHBILERM. NEST aE+ asue dEQU) 3616.5 74.0
R, EAREENMEER5H - — ?‘};?‘g(l) ;;gfg 18.50 :;-g
Fh, #E BN, Fiy HEHN(D) 88575 22.66 84.0
i816.37%, A Fr=fR =8 &%* GE¥Is xE) 4080.0 615

. FFHE ) 4482.0 9.83 824
oy dn AR, E 3 — &k*  HP-# B 3412.5 68.5
BB EHK 81.2%, HXHHR FFHBD 39075 14.50 773
¥-%# Mean x4 H (U) 4582.5 71.3
HIH 9.93%. M4, HEHAEE
HW (D 5383.5 16.37 812
gﬁﬂﬁﬁﬁ:ﬂmﬁ%ﬁgjﬁ * GRR TRAGANERNE, R ERRAR 25 d Flll, BN
TN, KEE = BWEAR™ES| ZE=EM™. Pod yield was markedly decreased due to
SR IPIET, @%ﬁﬁ‘ )= chilling injury at podding stage. I=Seed inoculated; U =Uninoculated
MR, EESRBOEAE, P $6 BETAREREANNERG IR
BB A, %ﬁ—*utﬁﬁ. Table 6 Pod yield increase of Pisum sativum inoculated with nitragin of

K EE A HR M nodule bacteria at different village sites in the autumn of 1993
1991—-1994 4, AIF A &% Ll b TR =R
T 3% EETREE j: P With nitragin Without nitragin Yield

: w8 TR mR  PHPER increase
Fﬁ E(J % #J s %E E 2': '/é‘ ﬁ $\ Site Area Av. yield Area Av, yield (%)

P, BT, [HERIAAK. (hre? ) (kg hm®) (hmf) (kg hm?)

. ZNEHF2EHEX wn 10.67 1904.4 3.33 1656.0 15.0
s p:A] 9.33 2378.4 2.00 2095.5 13.5
ifiz?ﬁﬁﬁ}; g? Xﬁ‘.gi % 6.00 1480.5 2.00 1410.0 50
= /N TN 8 ! HE 5.93 3215.1 1.33 2764.5 163

5, ZEAEREARFRLE + e 2.67 1744.7 0.67 1605.0 87
e — #1- 6.00 2170.0 0.67 1951.5 112
BhHRERZEREERE an 5.67 1932.8 1.00 1747.0 10.5
MR, SR EE 0% L BF 8.67 2638.2 3.33 2209.5 194
7R 5.07 12659 093 12038 5.1
L. FEEREITEHBRY  gm 0.47 1094.6 0.13 1570.5 79
M—AE, AERSSEM XA 473 1337.3 0.60 1261.5 6.0
"L wz 4.60 1969.4 0.73 1750.5 12.5
HEBL 80% B £ RAIX K 0.93 2373.5 0.13 1984.5 19.6
FEEGHHA IS /NMEFHERY =57 2.33 4166.6 033 3376.5 234

3 AitTotal 7433 17.67
ﬁg;ﬁg;féﬁ%ﬁﬁﬁ -4} Mean 2150.7 : 1878.0 14.5
y’ .
HeRNMMLEALE
o —

BUERHAR, XRENELHEHEA KRN EREEEN. EARMENRERZETY
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¥ 272.2 kg hm?, #1088 76; MMM RAM 30 6, B|AFEH N 1:36. MRHE
HEEAREEAMEONEEEARTEAEAN, AEFZELEANBALKEELD, HREALE.

3 NG

FHRAAE LN ZEMERRES B E RN — IR EK, LAtk RZEEYF
P2 €, KR Rhizobium H)KRMF, FRMENAEBHE.

AEBIES THER, ARRNM YMAEFEFTEBRRESPEKRL HAeEK pH.
BEE., BSBERA™, ik REMHMART, 2—HRESE=ANREREK. ARKZKH
REYW, ZRHBERAE N FARARN RIS, SHLESHETFERM. a9 115
SHREHARRE, ARABEERET 100%, HEBEZHETE 0% MUL; BRZEK, THEHE
ZEHEBRR ALY, o682, ARIES, SREMHMN. =ANRRRA, KERBR YR
ik 14%, FR—RETRE 10% £4; bHh, RERBEREZY, SRR Moo s,
WRTHZSHEMRERSD. BAKXEN, TUBRIOEEWERR, RBREETRE, RRELHF
M.
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