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BRELERREATIE>X, EEEREDDARRIMILAE= R4 T, AEr9R
BHERALFRERN=02—Eh6. —BWN, AESHRBENICEERRERFEE
HNELEREATENAEBIBPNARTERN A Z2—B=Z02 2, Rfl.EXHE
PR, BT SR KR SREEBIE R, BESERNSEREM, FX
TEHRANFERRRESETRANER,

A THEBSSNRE RN AT I AEEEE AR, T 1965—1973 £E[ KT FHET
NERAKBIRR, RN EHOATERNERRIERET T AE. BdEERR,
H—F TR TEENEE SHERRNRR, UREE GEEN AT EFRNENME, X
FHATREEEKENHEREREEA R R FE&E

—. AERT &

TRHEYIRENEENE SE EEUNETRERFRENHEXHE RBXHE,
AT HIREKRIAEN T (GG AE. WK, 1964; WHFK, 1964), FRGEIHE—KE
EHHEAR LARENTER BoRETEYESTT. RESHRERESN, &%
BT HEAABERRE. RBHATEMNRK—5". RRIMBKHMAR L, LK
WALEHR DR 1. KBS N/NEAHRE,

%1 RBIMERLIBRICIER (1965 F)

2% 28 | EEANRE | AW (N AWR P,0,
RRAE | HEEY | (Nw) | (P0%) (%) !ﬁ/lOD(ﬁ) i‘t/lg?f% %%ﬂo(o;&)

AE hE 0.150 0.150 3.19 4,78 3.07 1.50

*H X2 0.220 0.133 3.39 12.90 4.09 5.75

*H —&xT 0.153 0.155 3.27 4.65 2.81 4.27

INRiRK: NXER 4.55X10 = 45.5 2, ARES, BHLHES]. 4BE CK—EB
X ; N—Bip N SR EREE 20 7 P-BHNSESEIBERE (& PO, 19%)
33 ff; NP—N + P,

AARRE: RBME TSN AEH, AR AREEGIEEX) GEE_ER
EEZEATNEM EmEAEBHERES 33 FNNETRERGE 100 FiFR4Eamsk
25 mitED, BLEEmMRY 50—80 B, X HH— KK EER,
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1965 X/ NEFAHIRE AL EXE 2250 B A ZHEEGHT T RZE, AR AL B
e, ARREMESEKTE, AEYEBENERXX R, MSHEXEELEEY
Mo

1973 EXNBRKHARNIAGE ™ Bk AELS R, BRI Y LRMEGE 2),
BT HRNESRERR, EREXERABE WA —F, SRR, SRRELITFIH
iﬁt ﬁ*&ﬁﬁﬂﬁo

! 2 FERRAEAAANREHHHENRNIEXE (1973 )

| EEAK DEE (D M
B s TR B
€)) tr t P
1 Hta¥t x Ok 0.5091 7.506 2.601 <0.01
3. HEgaxXt VI 0.7021 11.328 2.616 <0.01
4 BEEEL *x g 0.5931 6.712 2.638 <0.01
5 BEEEL X g 0.7754 12.581 2.626 <0.01

E: 1L.E—HSIREHYN 10 (B) x 20
2. A RS ERM RN S AHR SRR R (1:1) 2025 FF

BHRGETHMTIER, REEKABFNTYRNRRRZERNERREGEEY
BB Ro B, XMEMRXXR, AEEATEMR IFNEKR(TLE R LB R
Rk, EHEMRELT FEERT, BT ZRERELIRE, BASBRRERNFE
Bo BRAEHEFEEATHFELIR FHM (Hopocunckuit 1 1p., 1960), Fill, LR
BAXBERBEE 3,

%3 XEXGERARDANOTHANRERESRIEXE (1973 4)

. HEEBREREC) B (VD WE
Ains | W & | RERR BARK
T REE xts tr t P
2B HHH 0—0.70 {0.1164+0.128  0.2251 2.289 2.008 >0.05
HEaXt r8 L¥m | 0.10—1.25 [0.33140.230] 0.1745 1.465 2.008 >0.1

E: ERHMSHREEEDNE 22% T2 RARERREE

% 3 RH, ZMBATHKREZR NS, BAR—EK EBEEAXE, BT HE
ARE,FUENATEEEYNE W Bt LUK BR K

ETATHMEARSERBEEPNEKREE B BENEXE, B, FR6t4EAK
REMSTHRLERRERNEBTRENZFLRPBGE o BT ATEKRIRE
HRA 3L E, RERHETEKROES BMRESF, HENE T HRERIRBNEGS
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B4 ATEPRNEMAEHAKENRANEADRSROBR (BIEH, 1965 F)

g ]

13 2% (N%) 28 (P.0,%)
3 HTE | #E

RWBH | A FE

CBX | (35 /1) | (/8O (ﬁﬁ)/“"’ # = T ] = M

E¥isk | 52.5 | 3.05 | 0.98 | 2.71 | 2.17 | 2.51 | 3.59 {0.256 | 0.233 | 0.244
, R (100) | 100) | (100) | (100) | (100) | C100) | C100) | C100) | (100) | (100)

A%k | 58.7 | 8.06 | 2.00 | 38.20 | 2.25 | 2.71 | 3.76 |0.283]0.292 | 0.375
(112) | (265) | (204) | (1410) | (104) | (108) | (105) | (111) | (125) | (154)

E¥iEsk | 43.3 | 3.52 | 0.66 | 2.98 | 2.37 | 2.24 | 3.75 | 0.288 | 0.250 | 0.281
% B (100) | (100) | (100) | (100) | 100) | (100) | (100) | (100) | (100) | (100)

AH¥ukk | 56.1 | 6.59 | 1.46 | 36.18 | 2.76 | 2.48 { 4.28 | 0.350 | 0.316 | 0.350
30) | 87 | @ | azs) | 1) | iy | 1) | 22) | az6) | (25)

F: (1) E5PEE () FE: N—n=20, t =3.540, P<0.0l; P—n =20, t="7.747, P<0.01
(2) BPFESRAENRE,UTERARR

BEBE, 1964), B TiRAN LSRR Ho HEEMLKERT, MARX—IE
HEARREREMRRAS BRI N , AT RE AN T B R fi LN
FE X TR AMBBSS P18 EAERRAIZ (48 (Mlopockuckeit B 1p., 1962; Patep, 1964),

(=) THEHMATEARARXBRHE® |

AERED, mBM T KGR MRR T A SRR R, WARERE
MM LF R (EEERETIFLSR), BEARASRAICERRFEHANKLE. &
A RS , AR I 2] 3 M TE ML RS AR i L = BB R o

HEVNXRERA, £0% - LEkE 20 FREREEMEN, Eméﬁﬂﬂ?kﬂ*ﬁﬁ
MEZEH. ZRRERATEKRERFREBEKR(R ). KEARBELRN, TN
FERI S RN R B RANEE, R SRERMBMERITRSEE X 0.7 M Fo.15
5 MERR A 7.2 AF 1.60 3o EE, ERXATEKSELERXR 41.2%,

B5 EHNEREHAZSARABRRXEN B BRI RE, 1965 &)

ZimMBER(%) A R #(%) 0
INK b E R
® & 1 % ¥ % -1 ¥ (NF/8)
CK 12.50 56.25 31.25 63.11 52.02 0.358 6.58
N 0.00 0.00 100.00 0.00 0.00 0.000 0.00
P 75.00 25.00 0.00 64.02 55.03 0.580 10.88
N+ P 0.00 33.33 66.67 41.78 41.78 0.139 4.38

E: LAREBRME, h R B
2. ERIBHOVE BB 20 BNE Bl P ERBLORR

AT #—HIERENRIER KGR EIE A, T 1973 FEARAT SRR
EETTRENAGERIENRE, RREEXGEMNNERE 10 T8RSN 10 g
BRE, ABUSGBERNERE 10 RS THT. HHRAET 20 A%, SR AE
10 ko SREA, 20 MEFAVAERAKE ENHRME, BRI HTREIRBE, RER
BRGE, AR, EVOREREHESHY, KE(@EHAH“ER 6 SDBEKEE RN
K 7262514, $EE Y 0.327+0.113 5o BRAR I ATRBIIARHEZTHRIBL
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I B N
| BERREN, ERTAEBENER LD, A AR A AR EATEER
HERRGE(E S, BERFREKOKEBEBEORM (L5 8); \NXERRBNE
34.1%, WEIHEARLY N 4.30 o W EHRAENEIENRN, BAGTXBERER
KB RUEN K GEME X EALMER, 2, 58 EEr s KR bk He iRy RX if
k#4220 ffo BXR, TIENATEREKERGHENEE, ARRTHE0EXHE
7.KSFO
BENAGEBTNE TR, £ ERC S HX, REERBRMMEYAS, &
BXARREN BRNRESEL TN RX 2 5B 47.2% M 196.9%, SRERERTE
E=F EREMRURE R E R L EARE, FEREBERRGE6). #EXL
LR RS BRI AT RIS, EREFHER T, e 128 HIA B R 0.222; FEEENE
BT ,i8% 0.187, Hist/a, HAE BB T M MARL 3.4—4.3 T, B0 M | T P.Os 7]
W 0.6—0.9 Fro
®e EENATAMBAEMBBECABIRL, 1965 4£)

R (%) R E R (%) | AR

EIEER ), Vit | ERmB (NFF/
T % 5 % &® % R O] &)

- £ BOoR 50.40 34.30 15.30 68.13 54.44 0.461 | 8.63
= £ E B 7.84 64.22 27.94 64.00 55.11 0.398 | 6.00
o 0.00 14.41 85.59 36.00 36.00 0.052 | 0.98

= £ Mo 0.00 35.81 64.19 43.64 43.64 0.156 | 2.96
Mo + P 0.00 69.67 30.33 47.81 47.81 0.343 | 6.36

#: Mo—#E,Mo + P—ER+BE,LUTH

BB TRBEES SRHEVRM= B REEE. £AX T LEN KGR KR
8 #EY CGRYLE, 1963; PAEE, 1965), HTHAERERIRPRBENAFINEK
FEUTER BRERN GERBEFHEMEITS (Patep, 1964), MMER T ATHE
BSRE, HRARBERNAE. FUEBEMERARMAR L, B HEANAE
SMAMEF RO AEFRB(E 65 Do Hlin, EATEFEHEMRTRERLAIELT, K
HE, AEHZIRESEEIYM 87%, BNEREMRIER 0.104, REMEAL 2 7o

27 ENAEAJAEHAKENRNERSROBRACKERK, BIEH, 1965 F)

am BE [HESTE HTE [FREMNE 2N(%) £ POs (%)
CBX) | (/%) | Gi/e) ((F/100¥%) i - ic} s
CK 49.8 3.48 0.92 11.5 2.45 3.99 0.275 0.275
(100) | (00) | (100) | (100) (100) (100) (100) (100)
Mo 51.1 5.58 0.95 21.5 3.84 4.22 0.400 0.325
o3) | (60) | qod) | Qs) 157 (106) (146) (111)
55.7 6.39 1.62 25.7
Mo+P | 11y | asd) | a7e) | @0 - - - -
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B TEEENRIEES AERE, RRREANDE, ATHREMEL R¥mM
124%; ERISEERR 0.291; SHMMEARY S T, XEMEHBERSERANHRX
Rio BT 4RARREIR 3 A T BN AR (RIS, 1963; Pemnep, 1964), R BEEX
B, AT RSEEET, TR ECIBNE N ED RN . MATATE R ER
BAEESRANREREIARERSENNE (BT, WHATHEEATERERGHE
EHI

B BRI T, RATIA Y, FE S AT AR T, AE LB SRS ERIE, B—
R 3t A USRI SRR BRI HERE O B

(BR,E— Bt , ARERERATEKLEARERARRRNERESR, BA
RAEHEANTHLENEE. Hilt, EEmLRth, RESRIERRGTXEAR
BE R A A E R A RN X R AT BN BERNER, HRMIMATREDNF
AR EE IR,

(=) EENATHERAEXERHES

KRR SR AR EOR, FREEEE RN, AR 2B TR, ATT
WA T e xR MR R B UK R B, RATIR B T A E R A9 B IR %R, X A B I R
H#ITTRESMHT(E 6, 8)o

R, T E S EN R, BERERILE £ RBEN KT EE, —BEKER
BRI 14.41%, SESROBEKAME 85.59%, HAHEREKERE TES 0.052
Gz A TEEN AR ER AR DY 5% EANREERREERFRE, Flla
B ERERRRIE | LU THK T KRS T e B SRR AKKE S ENE
FIR B BTV R R EEZ & YRANEEBT# R B % o

BRI RS G R AR IR R, RS AT, ERN, S5
B BB & B T T8, (RS TR B A iE RO, SARES. SRME
b HRENESE YRS KRB R A, SEARARN AR/, 4 5H SR
BT ——ER T, BRI, XS MR T RS, 1965),

®*8 EFFRUNXEEWNNIENSROKE(RLY, 1965 F)
BE HEETE RTE |FXRKE £N(%) £ P05 (%)
(BX) | Ge/#) | GE/#) [(F/1008) 4 x iy " z M

e 63.4 9.09 2.31 62.3 2.53 | 2.64 | 3.42 | 0.375 | 0.350 | 0.450
(100) (100) (100) (100) | (100) | (100) | C100) | C100) | (100) | (100)

— 60.5 8.41 1.50 59.8 2.22 2.41 3.54 0.350 | 0.325 | 0.350
- (95) (92) (65) (95) (88) (€)Y (103) (93) (93) (78)

& 49.8 3.48 0.92 11.5 2.45 2.40 4.00 0.275 | 0.275 | 0.275
a9) (36) 40) (18) o7 (90) 117) (73) (9) (61)

EEFER

BRI T (3% 8) R, BEEEfEF RATE N, BB V22 BB S B bl Z B
BORI T A, KEEMF S BRI T SBIRAL, YRR E TR R MmERR
GLHEAL, DX ERETNEFS B EANER. YR, EREFRELRAES
ERUTWEFRFG A SHE RAFTEOEN, B ERRAEERSRRE. 82, K
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HEER>HRRR - ERNEYEAE, RRREXR ML~ ST,
() £FXBHAESERICERRR

E+ 28R, ERELENATRES, LFEA RTERBMENNER. ERER
BT, R IR RN B ARG RRRE, HERR T e i E R
BR RUAKEREPERTRIAIE,

MAIEHR 7 EHFARAERBREIGE 9 6, £ ABNAEH R EERE
BRYE ERARNERER, £ARBERRME HEZNEERK, AERREHEE
SEEWA T IERRIER, A BIHREREB AT 50 % (FIER AL 0.500) £4,H
HT XEEGE L RRIK AU ERERRREHRA 10 FEEG, ARAE
KR yeR, HIRERERD 28.3% (BIERHEL 0.283), SHEARBITAMAS3 T &
RRAENEBATEKRS, D HERRRER/L PR E 10, L EFRERE
‘’AFR .

®9 &rKBEXEHEEREENERT

muw (REFE  ARREER%) B xR (NFF/aD
8 B 7 K
(/e -] ¥ ) iy 4 S £

1965 9 94—157 0—100 53.5 0—0.580 0.276 0—10.88 5.17

1973 [ 105—148, 0—89.6 61.0 0.061—0.497 0.289 1.14—9.32 5.42

ATH—F T REKRNERRE, SHA sk LR BRATTHRBES RAE, & 10
BB, R R MR A BB R BB RA, KR ML B AR . &HAEREMAIE
B 10% 24, SBBEKRAE 1—5 MUEM, WMEERKRN 96% BEESER (B30
B, B BB R EMA % o
' %10 6BHATHAKTEUEN KN (1973 )

PEAERMY REZ D MBARBEE B
% %+s ot | 1=54 | 6—104 | 11—154 | 16—204 | 21—304
t 0—7 |o0.2540.83| 90.1 8.4 1.5 0.0 0.0 0.0

&

- th 0—28 9.42+6.55 4.2 30.0 31.0 19.3 10.5 5.0

4 6—19 5.091+4.13 4.0 45.5 27.2 9.3 9.0 5.0

E: 1083 190 %, BHAAK 65"
2. 3ch WA S SMBTEAE H BRFRAE 2 ERRRR AR M BE T OMKTH S

M5B —BERAEE K LA RRNT RS R Bk LR wRIERGE 1) &5, ZH
RAGHEEUTHRE £ AN Y, HRREsEENH RN 2.85 5, SREEK
22.6% KBRS EARE L/ ZOR(EREL . HEH); 295 40 % BERE L4 508, HED
£ 0.1 UL ; 32 % M9 HA ZORMSEE RA 0.15—0.30 3o TRORBENNHIEHER,
100 % HBRERE 4 TR0H, k%ﬁﬁﬁﬁkiﬁa‘&ﬁﬁiﬁ 0.15—0.50 3a; 17.7% RIERRHETEXK
B E K 0.55—0.70 o

- M ERAHAERHRE, £ X T HXAEBFIBELRS T, KEEKNBERS
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11 2BRHRATHETAMERROITE (1973 §F)

_— Y3415 (@) BEEXREMRENEEKTS B
i 24 0% <0.10% |0.15—0.303%)0.35—0.5035)0.55—0.703%
AR(R B | 0.00—0.70 [0.116£0.128]  22.6 40.0 32,1 3.5 1.8
EH(LZ) | 0.05—1.25 [0.33140.230 0.0 13.1 39.2 30.0 17.7

& ME SO K, SHAX8 S

BREARBFR, TERE KERLERAFERANZE, FOREERERA T AR
RYER o RATNA, EKRTEEH, SR HEAZE, ¥ A e ERmNE T REE, 5
TRIBE R BRAI L RIR O, 48 1 H Rl A AR o

£ % X M
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STUDY ON THE NODULATION AND NITROGEN FIXATION
OF SOYBEAN IN LESSIVE SOILS

Tang Shu-de
(Heilongjiang Agrioultural College)

Summary

The results of experiments and investigations on the symbiotic nitrogen fixation
of soybean in lessive region in Heilongjiang Province are summarized as follows:

1. In symbiotic system, the soybean nodulation showed a high positive correlation
with the plant growth. Under different ecological conditions, the divergency in the
correlation increased with the increasing rate of nodulation.

2. In the early stage of growth, nitrogen fertilizer showed sensitive inhibition
effect on the nodulation for 20 soybean varieties, whereas phosphate fertilizer pro-
duced favorable effect on the growth, nodulation and the rate of nitrogen fixation of
soybean. The application of phosphate fertilizer together with molybdate showed more
favorable effect on the symbiotic system.

3. The intensive decline of the plant growth, the rate of nodulation and the
vield of the soybean were resulted by the continuous cropping of this erop. Applica-
tion of phosphate and molybdate fertilizers, although improved the rate of nodulation
and nitrogen fixation, could not correct the unfavourable effect resulted from con-
tinuous cropping.

4. Under the condition of mechanized cultivation, a significant variation in the
rate of natural nodulation of soybean appeared. In some fields, even no any symbiotic
fixation of nitrogen took place, and in a few fields, the rate of nitrogen fixation rea-
ched 50 per cent. The highest amount of fixed nitrogen was about 0.33 kg/ha, with
an average figure of 0.18 kg/ha from 15 seattered locations.



