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Table t. The basic nutrition status of the soil ~ )
& 0 | A0E | £ K | & B AME | AHKR | AAW
0. M | Total N [Total P;0g | HY45RITtic | Available | Available | PH
Year % ® ® PPM  |[P1Os PPMK O PPM
1982 3.68 0.177 0.143 45.7 l — 51.5 6.1
1983 3.16 0.166 0.148 76.6 42.2 - -—
1984 3.23‘ 0.175 0,128 87.7 35.7 19.3 5.85

BiobT19848 47 T £ AKRERAE, LREEAIWER L,

& R 5B 4 W

(=) EARAENATERNS~ROEN

1, ¥ KREA B

i 1982—1083 B MAAEYEE, BHERENATETHRIEN, LJ
R, BEHTHE, e LERYE, MIEXBE, 1982 £HMHR M B0
R R EERE, sliBes ey, EUERNE, 4ED YN CESRUE
(F*2), ‘
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Table 2. Effect of inoculating Rhizobium on growth and leaf colour of soybean
i | H ok 5 & L ® (EX) ®E (/10 &)
Treatment Leaf colour Plant height (cm) Fresh weight(g/10plaats)
r & ® (CK) " &2 34,1 137.8
no-incculating . yéllow green
Bis = 37.:( 139.3
@ireen
RB—9 " # : 41.5 150.0
dark green

HTRERS KGR, 1983 £HEMRBEM AR 1L 1982 £EF# 8, £
FAELEMFREFIAHEZR, HBREXEAKREER H A KK, BsEH & &,
R B—9 XH-falliksk,

2, JREAREME AR W

@ MNBEENER

1982—1983 WE RIS Ry £, BFHMEVIBRE TRMEE, Ak R a8
1982 A%, B, K BX#39.2%, RB—9X 3B #67.6%, 19834 i@,
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%, B, Xt HRIX 5 61.8%, RB—9 XXX %5 88.2%, AT 3 XXMM i I
H, HEHREEHKENNERNHE 3),

®3 © ERREEMASREEENKR (/8> (g/plant)

Table 3, ' Effect of inoculating Rhizobium on fresh weight of noduls of soybean
# M 4 B (mm) A ol CKl >3 % CK
i 4 4 Grading of noduls (mm) & g (mm)| % 5 &
wIi{th 1}?. 7 gﬁh
50— | 4— (33— | 2 otal
Year|  Treatment >5 | 401 ]3.01]2.01] t.01 |78 "% lamound note
k&M (CK)
go-inoculating | 9021} 0-060/0.1840/0.196 | 0.084 0.625 100 | 0.265/100 HEpMAE
Take notes in begining
1982 Bis 0.064| 0.050/0.1980/0.302 | 0.117| 0.731] 139.2 0.312{117.7 _
pod setting stage
RB—9 0.095( 0.115/0.4410(0.182 | 0.037| 0.880| 167.8) 0.851245.7
KEFM (CK)
no-inoculating | — | 0+1100.19001.340 | 0.080) 1.700| 100 | 0.300/100 %%EM@E
Take notes in full pod
1983 Bis 0.130] 0.310/0.7200(1.560 | 0.030| 2.750|161.8 | 1.160/388.7 .
setting stage
RB—9 0.180| 0.760(1.1000[1.150 | 0.010] 3.200] 188.2| 2.040/680.0

@ *HHRE S E fE KIS s R

BT 19821983 ZERRLRE, BHREEMNAEEREBEHRY W A K
i B C B, EEMEERRREECENA+5HE, KT3EXRB AR
1982 £ REL R B, L3I ® 13.7%, RB—9 LhxtiE® 97,8%, 1983 48 X Jh B &,
By, L%t PR # 12,48 %, RB—9 LLXt IR 446.8%,

HTFXRRENE L, REBTAEHREBRRE. 1982—1983 £, ® A
% & By, XL 1,46—2,54 )7, RB—o b % B £ 2.94—6.71 )¢, #H & F B\,
RB— 9T By, Gk4),

3, MAEERMAHH MBI

HFEFREEEN T AT AR E SR, BE TERED, EﬁcﬁTkaﬂﬁﬁ%
e, B XA T B AP B b B 20 B P, BB R R T, R,
BB B B, R ERE, EEE SR ENE, BT 1982—1983 B4 /DR
%, By, AR B XEE B 2 5,6—15,7%, B M= AKE 8.8—32,0 ff, W Ak i
2,04—10,04 703 RB— 9 AR & 7 Eb A HE 4872223 ,9—100,4 %, i ¥ K H.48,6—157,2 J7»
RIWC2E 15,77—53,23 78, EH34,5070, HEHWIELD1 34,5 (% 5).

KERTEHRIMREF. 1984 S£-LEKkFH, & Fh 42 8 & & ™ 265.6 JT, LAtk
Fiole 22,4%, EIHM KT 43,47, BIAIMCEE 144750, HEEWRABLAL - 29
(#6)a
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Table 4. Effect of inoculating Rhizobium on number of nodules and amount

of nitrogen fixation of soybean

L ECELS &UD) EARE* & CKoW
g0 & A Nodule grading (mm) and ’?ota‘ln- l(z%':f:sjb CK Amountiift Iocre-| & e
number (nodules/plant)- ¢ nod ules/ (aat) with of N-fi-|ase wjth
an

5= 4~ | 3—" | 2= ! l CK .X.Btioﬂ. CK (jin
Year, Treatment |>6[ , 2", 2.01 | 101 (4"7;) 18 | (%) '(i';nflfl%;(%}%) notes

#&EM (CK) nxnAE
no-inoeulating | 0+3 1-T[t1-8) 22.7) 24.7) 61.3 | 13.9 f100 3.47 Take notes fa

,begining of

1982 Bie 0.9} 1.4[13.5| 45.5| 35,4/ 98.7 15.8 {113.7{ 4.93 1.48 .
pod setting
sta

RB—9 1.4 4.022.1] 23.8| 11,4 62.7 | 27.5 [197.8] 6.41 2.94 ge
KB (CK) | _ |5 ol g.of 142.0] 24,0, 176.9 | 10.0 |00 | 8.80 - BEPAE

no-inoculating

) Take notes in
1983 Bis 2.0/ 7.7/14.8) 124.7) 14.0/ 164.0 | 24,5 [224.8 | 1134 | 2.54 | £yl pod set-

ting stage
RB—9 2.4/17.1140.1] 87.2; 6.2 153,0 59.8 (546.8 | 15,51 6.71

» ERMEREE cEREN> 1982 (6) RABKEAEAARMBARREENHERNE) HRUGR L E

BABNERUT RS HRETGSE.
®s ENRAEEEYRESFNR
Table 5. Yield response and economic benefit of inoculating Rhizobium

wpl & @ gt sppvxessxeanslpegly o KHREE HRES )

Yield increa-

0. of | No. of { No. of | 100 | Yield .
Plant nodes [pods perfseeds per| seeds | (jin/ se_with CK | nefit

ool Tt P10t i AT 7 | o B |
nﬁﬁiu(lstri{n)g 33.9 | 55.3 9.0 11.1 23.7 16.9 [168.6 — - -— —_—
1982 Bys $8.8i57.6| 9.4 | 132 | 30.4 ‘17.1 165.4 T.e 8.8 | 2,04 | 211
RB—9 36.9 { 64.0] 10.0 | 14.7 | 36.8 | 21.5 [313.8 |100.4/1567.2 | 53.23 | 53.2: 1
no*_ﬁ:’;u(lftﬁ)g 35.0 | 87.2 | 10.4 | 12,3 | 24,9 [19.8203.3| —| ~— - -
1983 Bis 35.5 sa.} 10.6 | 14.8 | 31.0 |21.2(235.3 | 15.7 32.0 | 10.04 | 1030 1
RB—9 3.5 73.4] 11.9 | 17.6 | 35.8 | 21.3[251.9 | 23.9( 48.6 | 15.77 | 15.8: 1

GERAR -, KTHF%0.345 TN,
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®e EHREERENRICA (1984
Table. 6. Summary of demanstration resujts of inoculating Rhizobium
ﬁ‘:?ﬁ#&iﬂ/ﬁ .ﬁﬂ'ﬁ'i“ % % R " oM & Al 38 e 35/ 3% 0F
Unit and place Yield per mu ) Yeild increase | Net benefit
of with inoculation ® with CK (R)y . GE) (Output/
demonstration Jia) () (%) (Jin/mu) (yuan) input)
"ME AR B R
East gﬁglf'the 304.0 120.5 51.7 17.34 34.7: 1
institute farm
REARERE |
West (pﬁg)of the 345.0 112.0 38.9 12.23 24.5: 1
institute farm ’
REMREN
(ki) )
Songshugou, 183.3 154.0 84.3 21.68 43.4: 1
Hei he city
(north field)
RATRRY
Soagshugou, 275.3 112.6 30.8 10,13 20.3: 1
Heihe city
REmRRY
Songshugou, 259.8 118.7 41.0 13.85 27.3: 1
Hethe city )
By aBE
Xunhe team no. 225.0 125.0 45.0 . 15.03 30.1:1
2, Xunke county
BREABRF=8
Xunhe team mno.' 267.0 114.0 34.0 11.23 22.6: 1
3, Xunke county
* B
X+S 265.86352.17 122.4114.1 43.4311.57 14.4713.99 29° 1
Average

(rimnRos T, XEQGFJ0.345 THKE) .

() #NRMENAEFLRROEN

FASERRERRY, BHRERNATHXRRAERHER BT,

W7 W1 R, SRR R K LR P A R ARG, 3 ELBA T S R 47
BEORARER, SHELH =083 =7, “HRLBEMERR, & —&H
EAREIER R 1o SFAR K WA K, BRI R,
oy & BRI, —#ZRRTHOMR, HERK r=—0.562 (a=7) BAMKEE
BETE, BRHAXRNEL,

SRR KT PR SR Sy BRWERA SR, HETHERAR
%, BORSHs SRVBRE, MERK r=0,800" (a=7)=HZASNH B H
WERR, E—EERRREEALES .
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Table 7 Effect of inoculating Rhizobium on seed quality of soybean (Heihe Agricultural Institute)

st EEA e Rags® | oW # & R | EORMARR

. . . . otal content o

E:S wpe:{:lt? pe;;ztllt; Yield . Yxf:ld Protein content Oil content proteina and oil

of CK finocula-; ranm“”” H X I 4 0 o xR 3R Ho % B 3
Year (R tion nere (r) . C . .

J CF) . (%) |Comparison | (%) |Comparison Comparison

(in) [ ¢ 5iny | (B | (Jia) with CK with CK | (%) | with Ck
1982 156.6 165.4 5.6 8.8 35.93 2.31 20.39 —0.86 56.32 1.45
1984 273.8 283.2 3.4 9.4 43.18 0.40 16.64 —0.33 59,80 0.07
1983 199.5 221.2 10.9 21.7 42,08 4.28 18.90 —1.57 60.96 2.71
1983 203.3 235,3 15.7 32.0 41.49 4.34 18.59 —2.04 60.08 2.30
1983 199.5 239.4 20.0 39.9 43,97 6.19 18,11 —2.36 62.08 3.83
1983 203.3 251.9 23.9 48.68 41.94 . 4.79 18.48 —-2.16 60.42 2.64
1982 156.6 313.8 ") 100.4 157.2 41.97 8.35 19.03 —2.22 61.00 6'13
“;‘;gge 198.9 | 244.3 | 22.8 | 45.4 | 41.50 4,38 18.59 —1.65 [60.08 2,73
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STUDIES ON RESULTS AND APPLICATION TECHNIQUE OF
INOCULATION OF SOYBEAN WITH RRHIZOBIUM IN COLDEST
AREA OF THE NORTH OF HEILONGJIANG PROVINCE

Liu Fa Zhang Yongku Zhang Zhenjiang Liu Yinghua
Chen Zhiqing Hou Dianxiao Wan Lihua
(Heike Agricultural Research Inmstitute, Heilongjiang
Academy of Agricultural Sciences)

Abstract

The north of Heilongjiang province is the extra-early spring soy-
bean production area, and one of the most important bases of comer-
cial soybean production, To increase yield and improve quality of
soybean, the application of chemical fertilizers has been emphasised
in production, but no attention has been put to use of Rhizobium bac-
teria, From 1982 to 1984, through the experiments in our institute and
the demonstrations outside the institute, we have primarily defined
that inoculating Rhizobium can significantly increase number of soy-
bean nodules and capacity of nitrogen fixation and increase number of
pods, seeds per plant and 100 seeds weight, The yield increase and
economic benefit were also significant, Except yield response inocula-
ting Rhizobium can also enhance protein content in soybean seeds and
it has positive relationship with increase of soybean yield per mu,

Through the experiments we have also found that the result of
inoculating Rhizobium has wide variation range and effected by appli-
cation condition significatly, Therefore, for enhancing yield-increase
result of Rhizobium, we must pay attention to select senior Rhizo-
bium bacteria and pay attention to adaption of Rhizobium to soybean
varieties, and properly increase application amount of Rhizobium to
guarantee it has enough number of the bacteris, and use Rhizobium

first in poor nitrogen available soils,



