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# E EdE ONREEREE TR EE TR B E - s SN
REFRPHERENTB., MATEE. BRESE. ARERBRERESUREKELRESIET
3l iR/ E o

RIRY, R RN USR BRI 5w Wl T RE N K T4 A B 205 ay
B, R TAREBPEBRERSAMESEENEINSASE R THAEABAARER AT R
HUBAERERT, XRE T I ENBE KT, ATTAKEHEEARM A REE T —1
R AN 8 IR Z PR HERI I B IR 0. B, 7 FH ) S 4 20 7 40kg / hm* 5k, 4R 37
it SR 4D HE bR B SRAL T, RE AT AU B A BIAE SR B T 5.1 0 23.0%; AR T EUE R4 B A 0
BET 52.4 7 32.6%.

XEE KRG RPMER, 2, EA

PESES  S143.1

BB RME S, & AR H R i BREh xt T RME AR /8 18 500 0 ) B2 i 78 T U8
PREBHEEFFEREBEALE (Lie, 1974, ERBHE AR ML W= M ABRE. LMK
R W E B Immol / L B gt AR A BH#F B EBS 1S A K, e A KMREAN, B FEma
BB BUR 200, TS BOR I TE M T B, I3 AR & 3% (Gibson, 1985)%

FH ] 38 i Ab A 25 R 18 B P R0RE ot ok 5 % R R 2 2803 M 400 ok e B i R R AE
FER BUGE, T F 0 o A2 BE , A AP T 14 U8 & b DA Bite AR Sk At 3, Rl th oK &
rh FPORERBLE 25 (M8, 1985)1, — ik, TEENAMAKGERABRERE
MBI, FRXRCETHMRIRE, EEEFT AR BMEER, JIZEWE IEHKF.
BRMNKREAERKKEMEATYRERXRERAEXREHE M, B R U KRR E
BRARAM, BEWIHEBRTRG=ERXER.

BT XKERA R 6 R R A2 A L8 IRk BN E R A, AR
BHRENEEANRBEXAHZBENBE MEXTEEF, ATHEEFKREN
REF ORI BRI A X K4 ME A M, B WS E RA ] R ERE, DK
5590 5 v X T SR RO e R0 R R B T vk, R bR RUIE B 3 v T B B, &5
AN BE A B TEAL A B A K 2 45 A E & Ak,

Wt B . 1997-07-28; YR B 45 50F H #A: 1998-03-15
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T TR T K — A R 3 AR [ RURN L (IR R B R R, SR R
[ AR [ RO OF &, B3 AR O/ NEL[E B RS AF R RO T 3087 R 8 4 13 (B KL &
-0 S AN R TR PR P EE T B, NSRBI R E AR A
KRR EWHIE T, AR DRERKF, UHE S K EE N R E SR S xR E A
A4 GiERD) RS A2 B 8,

A AR B8 B RIS P AR BT B U S U R vk R AL B E#AT AT 1T iR,
AT UE G 37 P T R AR W R

1 HFRFE

R A L F s R R e

ARABNETE . BERRBREE T KPTES A SE LN TH 2% WNBEERS 52248 1R
57, FrA AbER [ i PGS BERR 45 3% PO, 30mg / 100g .

FR )/ XA B A B v 8 B R R K ISR AR B RS (5000kg / hm?), SRS FRI SRR R £
o, BT A7 b #E [5] f lE A E 5 B AR S 150kg / hmP.

1% Walter R. Fehr FERI S KEAFTHT, EEFHPRE: VB HTH, R —TFEHY . R,— T
B R S5 M, R,—45 368, R — SO0 1, R —S0R 8, R, —MRBUAH, R,— B, TAR
EEWIMHEEZERORE 2R REEA (5S4 X 5 SO BBIE Q &) it ikis &8 R REEAE,

L0 ] SR M T - R PR AR R U R SR, R M € i A T SR

8] R 2N Hfi: C,H, pmol / L » h, SNA N8 @& YE, TNA Bkl 5 6. BRARITHIRE
A BB RIS S A B R B IE fF B inmiigl,

R R AW E R BURT R R R, S BRI, 3 Vogels 1 Vander Drift 75 31 2
REZNRERSE HEATEANE EENHIA BB EMERMAEIEER.

2 R 508

2.1 SRR K 2 45 5 [E] S A 30 461 LA R 4R 3 14 1 AR Y 48 B SRS

ARITHBEHEEN, AR T ERFH THAMBARE S N 10mg / 100g H7EL 34
(R EFSEME TR G SRR, R R T AR E AR IE Y (SNA) , 8 Sbk B RS 4
(TNA) RIBE T %, AN B RFRERABBRKT 4 /5. HWHER, BAZKIERE
W (R) A g, EARME AR A 1/2 UL, HEREHE 50mg / 100g i, 3E 5%
AT HRUBE RAER. SR, 78 ACH A B R R B E Al B A& 10mg / 100g 12, AL AT LA
6 4 A B RUAE B4 910 o A R, A AT K B R I UM RR, AT A B Ak B RRE B B s
50%. At Bt A R AR OB B ST B B AR AU, (HA R A AN T E K,

BEAKTERFAFTRARIIABRRESANRKT (R 2)# LR, EEAE
/T Tmg / 100g £, SIEH (R) K E 458 B E S E M= A ER R, YA EE Tmg
FHERAEZHEMN, REEERAE A LEEENEGNET RN RRE., B, KE#HA
BOR (R Jo, RACH MBI R RAE R THER 20mg 4B+ A MEKR]. s, ALK
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AR [ RUBEIG TE (SNA) B TR WX 7E 5 R 30mg AbFE P A RER B i ok, M EE AN
BT RETHSHENREMHEE ERABEELUAMEEENRE, HVEFTREYEAR
PR B8 AR 7= 2 T BOR,

*1 HABENENEMKERSMERAEMEELER)
Table 1 Effect of large amount N and wheat straw applications on N-fixing characteristic of

soybean (Pot experiment with an albic soil)

EH 3 itk I"H RETE ik ke WrEx ZIRE R E
Growing  Treatment D.W.of plant D.W.of nodules N-fixing activity Accumulated amount of
period (g/ plant) (mg/ plant) (C2H4 pmol/L * h) N-fixing
Ho -5 RE in two stages.
Aerial part Roots SNA TNA (mg/plant)
CK 10.33 3.28 527 5.07 2.67 11.96
g% Nio 11.99 2.92 137 415 0.57 2.54
B 1 Nso 20.34 4.66 0 0.00 0.00 0.00
(Rq) Z R+ N 9.35 3.57 591 6.60 3.90 17.47
FH+Nso 13.35 4.60 11 0.00 0.00 0.00
CK 14.32 2.51 678 22.55 15.29 48.17
33 0 Nio 19.45 3.84 395 18.36 7.26 21.75
3 Nso 30.27 6.04 49 5.10 0.25 0.51
(R¢) FR+No 22.52 3.65 1091 21.01 22.90 71.50
R +Nso 24.31 4.78 114 5.88 0.67 1.35

F2 RIEERMNAELZBEMNEGSIENTHREBNERYEE (AXTEH)
Table 2 Inhibiting effect of amount of N application on nodulation ability and N-fixing activity of

soybean and a moderating influence of wheat straw (Pot expeniment with an albic soil)

oA B B3R (R) BRI (Rs)

Amount of N BETE il Ried T E ] #
applied D.W.of nodules N-fixing activity D.W.of nodules N-fixing activity
(mg/100g) (C2Hs pmol/L + h) (C2Hs pmol/ L+ h)

(g/ plant) SNA TNA (g/ plant) SNA TNA

o 0.42" 183 A 0.16 319 s
17.0 10.7 0.26 319 8.3

0.72 16.4 11.8 0.28 36.8 10.3

: 051 178 o1 o 9 91
0.62 18.4 11.4 3 0.5 113

0.27 274 7.4 0.20 37.5 7.5

! 0.50 220 1o 029 300 87
0 0.24 27.1 LS 16 ﬁ _67_
0.43 19.1 8.2 0.23 309 7.1

s 0.2t 21.0 _ﬁ 0.15 ﬂ 59
0.39 17.2 6.7 0.22 332 7.3

20 _9_1_8_ ﬂ 3.7 ﬂ 293 ﬁ
0.36 17.2 6.2 0.20 27.5 5.5

W 0.12 125 s 0.4 250 3
0.31 17.4 5.4 0.18 15.6 2.8

D REANRRER: &TAEERQ%). UTERER
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MR 2 v BRI BE— 25 R, 750G T S A RO SRl b, B e wof oR S 42 R R (B R 1Y
0] 158 45 B BOOK B2 BE A9 e, AU ORISR 7 i AR I R R, B AR s TR A
IER,

ERY R £ BB AR TR R 3) R, b T 03 o LRI B9 1 2 AR 5 4
Bz, WOV Rt RS R B BURR, R SRR B, AN, HEA 15mg / 100g 1B, BARHI
A3 (R) B SR 4598 B 20 T 93%, (Lt ARISEMA (R)) J o 2 [m] a3 5 ] e JRUAEAR 3 T
KEEGRERE TR TR E ZBEE P (SNA); B, Spk B 250 % (TNA) K %
B, EOREN (R), AOUE 8 9k S0 0 JF R e F AR R, [F B g 5R T R A A
P, AT B B 0K 18] ST M (TNA) JR13 KB BEIR B s AR 3 65) . MR AR E
25mg / 100g 1, BAR B 45 3 2w i B AR E R P E B, (B EA R R RO e
AW, UL 3 B R Y KOF

MR I EERE L, w08 e 2 R 5 EUIE 30 b K 558 [ 1 28 R L O
HELFE T E, RERA R ER SRS, Bl REE~KA 15mg / 100g &
RAEAERBURGERME ZEME, T RA R 09 206k 8% T 5 5T 80 &k B A Bk
o R 80% M 24%, Bk E R BEEHT R A RIS H 65% 1 93%.

®3 BREIBENARLSEMEERHHDHRERNERIY

Table 3 Inhibiting effect of applied N on nodulation ability and N-fixing activity of soybean and a

moderating influence of wheat straw (Pot experiment on a sandy loam soil)

W OAE ' FFEGEHR) BEIIGH (RY) BORLIA R (Rs)
Amount of N W+ E e TE Eik R WETE Eif- e
applied D.W.of nodules D.W.of nodules N-fixing activity D.W.of nodules N-fixing activity
(mg/ 100g soil) SNA TNA SNA - TNA
(g/ plant) (g/plant) (C2Hq p mol/L * h) (g/plant) (C:Hs p mol/L * h)
0 0.034 0.373 27.50 1030 0.239 6.50 160
0.113 0.380 37.90 14.40 0.260 7.20 1.90
5 0.014 0316 34.40 10.80 0.295 ﬂ ﬂ
0.105 0.362 3590 13.00 0.232 7.30
s 0.002 0.174 5540 _9.60 0.530 9.20 490
0.052 0.462 36.70 17.00 0.314 9.50 3.00
s 0oL 0054 3960 250 0323 1010 320
0.007 0.170 58.00 9.80 0.418 12.60 5.30

22 RIPEHEEXNKEHRGERERSHRME

BT RERI R FRIES A REXREANSHESKEN, RIET 1% (L
B E R 2 LU A B AN AR AR YRR A, 15 ABE B A R R AR A EL 2 K T8 W 75 I 0
s it b AR E e AN FEUBK RERMREDESEH (BHEES,
1964"; Herridge, 1982""). B, 2047 K S 45 0 B P oK 4R b B T A B vk B (8
T TR Ak ot - A R R R AR A L R A AR AR B, O DABR IR 45 B R R LR AH R 3 AR
R A B RRE B M 3 AR (Herridge, 198215 patterson, 1983""),

AN ISR, EREAFIR A, REAMHRKETTHSEASE, TRtEd
() EAERMERL T, FHEAILHHBEN Y MTES, —HE 8 FNEMXHE
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(r = 0.9405—0.9932, p < 0.01—0.02); SHHK, KEEZHHFERTHEILSASE, WEE
MEREMAEY T, EREEFNFRMEE (= — 09273—0.9544, p < 0.02—0.05). AFE 4
hER AL, KEEFRAKKB V), AL EERETHERASENETFREE KT
AT A i A R R ) e o R (LR TE S 3 (R) B, REHASRIEM (R), 2
- v i A UMK B o i T

R4 EARBBENERNAEARFEDDHSENENSESBNLW

Table 4 Effect of applied (NH,),SO, and wheat-straw on the content of NO,-N

and organic—N in xylem of soybean

EHEM AR E at % mt
Growing Amount of Stem Leal Stem Leal
period N uapplied NO»-N(mg/ 100gF#1) HHLEN (mg/ 100gT47)
(mg/ 100g soil) Organic—N
R 0 36.7/ 36.3 453/619 191.1/273.2 209.3/315.3
(Vs) 5 100.0/ 56.5 81.3/49.7 192.3/611.0 258.5/404.8
(THsH) 10 195.3/ 56.3 114.1/ 46.0 221.6/571.2 559.6/ 794.8
30 232.8/ 354.2 293.8/281.3 130.9/303.4 576.6/ 1162.9
G Y 0 11.3/47.5 167.1/85.0 47.2/435.7 332.3/887.8
(Ra) 5 9.3/19.0 100.6/ 105.0 278.8/397.0 101.6/ 803.8
(7TH26H) 10 12.8/19.5 180.2/140.2 191.6/249.3 376.8/ 807.2
30 33.3/ 65.0 302.5/230.1 474.8/ 568.6 190.3/ 516.0
TR H 0 21.0/16.0 3547332 916.6/936.0 698.5/ 524 .4
(Re) 5 26.3/14.8 35.2/30.0 925.7/ 807.6 822.1/ 4447
(826H) 10 32.0/16.1 36.7/36.0 808.0/752.1 616.6/436.0
30 41.7/17.8 30.0/ 42.5 258.3/759.8 575.3/370.8

EFANSATE BHERCAEFTHBMR S, AW, HRIESLTHEER &L
ARETHNSEASEERER TRERWMALE, HEA TR, ~HEH0%/D.

MHAENR TR, A (APERERRY) MM (R)WE, ERX &AL
BAANAIEENAER T RERMELE; FISREHR,), EREXSLBRERT LER
FRRZAL B, X LR B B o B B A A LRI T e B T K

FEORTBERZET, TV, PN EREGZ(EHEMHEMN KERPHBRRASE
RHBE—SRW, FHMAREEKTHERSERERA R NMRS: MBERASE
B AR S - B W B A SR B 3 i PR, BRIPMEME R M R E Mk, B EMSAERY
RIFERTHEFIERATE SHHRBREASBRIEANFEREER THENE
AURE RAGHE, FF B bt 1 AR X HUE S R R, AR IS UE B, B T A AR IR T K
BHEEMERA SERCHNAREFRURBE N EE AU RER N T AR LR,
SEMAEZRMAE L PRAEE BTEC/ NEERN BB FRN"TAKREERT &
PR, TR 3 T3 B AR IER KB M AZ BERGHFE, 8T AL
R AR R AR . 5 & % (S0mg / 100g L) 4bE o, BR WA T BT K EE
RMRE P EEm, BERERAECAKREN TEREKEEAER, U LEPHEET
i3 % 19 JO AL R B 1 S A B R T RE B R 4.

FEEF L HERH, THEEMPE R)FBT 5 ERTLLUNTR (K 6). KK
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B, F1 4 1 B A e SR R R &K 60kg / hm’if, REMRREFR EZRET LR EROHEE,
SR PR 4 P P 55 B R, AN SURT DA s [ R0 = 4 e ik A e R SR R R AR R
Y AR L AR RO B BRI [ e R i 1 OR AR xR IERD) R SRR, Xt
R TR ENFLEB RS EIE T — AR AR S E IR R .

£5 RPUEENAIRRBPEBRE-N FEAZEEELER V)
Table 5 Eflect of protectively applied N on relative abundance of ureide-N in xylem of soybean

(Pot experiment on a sandy loam soil, V, period)

fERE HRLEN RYHN CE N BRAPHEN RN PRAIEN
Amount of N Normally Protectively Normally Protectively Normally Protectively
appiled applied—N applied-N applied-N applied—N applied—N applied-N
(mg/ 100g L) NOs-N BEMEN Ureide-N Pk R N xof =
(mg/100g) (mg/ 100g) Relative abundance
of Ureide—N(%)
0 21.7 5.3 27.6 18.9 83.6 934
5 579 4.5 18.8 224 56.6 95.2
15 68.8 5.2 12.5 22.5 42.0 94.6
25 98.7 38.7 3.2 16.0 11.5 62.3

F6 RiPEHEEXBBATARPER-N FEHRM(SKLPIXER,)
Table 6 Effect of protectively applied N on relative abundance of ureide-N in xylem ol soybean

(Field experiment on an albic soil)

ERE WHLHEN BN RN RPN WHN RIPHEN
Amount of N Normally Protectively Normally Protectively Normally Protectively
applied applied—N applied-N applied-N applied—N applied-N applied—N
(kg/bm®) NO:-N BN Ureide-N ik T N 0 - BE
(mg/100g) (mg/ 100g) Relative abundance
of Ureide—N(%)
0 10.4 122 11.3 7.8 81.2 71.9
20 14.5 4.3 10.2 12.1 73.6 77.2
40 15.0 14.1 8.4 21.0 69.1 85.6
60 35.8 25.6 7.3 244 44.9 79.1

23 FRIPMEENAZRERLEBHR G

MR G AL EFF B RAE 2R N E R TR (R 7) R, B T 5 H5 Z A2 3t
TERAER EEMEENP, ZHRAMLEEBMEAZENMNES. B FEAEAN
PR FREARA SR RFERATRS, AW, FFRPHEEARGE T, B TEHE T ZAIL
BERAKFEPLERFARES KT XENEE A ENMHE R, B A BES 1 ER
FARARK, YREHAK L LT Bt 5, i 4 i 4 R g A UL B 30 ” By g AR
FHE PR, HRE AR R E R A BUR R T R R B AR, AT N & KR E MR E R
7 - AREEM TR A E DA AR &M, LUEA 15mg / 100g + R B, FF4E
B (R, KE SRR RN R 2R &, RIPHEE R IR E D T 30.4%, (H ZS0RH)
(R AR 4 BU4R T 10.1% M 13.0%. Stk FECESRE, fiH L5 &R
T 48.8%, kA ER S 28.5%(F 7).
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R7T RPEEEX KT EMMTE LSRR L)

Table 7 Effect of protectively applied N on amount of nitrogen assimilation of stem, leaf and seed in

soybean (Pot experiment on a sandy loam soil)

R E FAEE I (R:) FORIR R (Rs) RAH (Rs ) Fhfseed
Amount of N N% N% N% N%
applied ELy _ = _ o F&
(mg/100g stem—leaf N stem—leaf N stem—leaf N D.W. N
soil) (g/plant) (mg/plant) (g/plant) (mg/plant) (g/plant) (mg/plant) (g/plant) (mg/plant)
2
YN 579 2.69 9.05 2.14 6.94 0.76 748 6.15
75.1 193.9 527 460.6
3.02 2.05 0.84 593
B HLAENS 3 11.29 8.04 8.31
W 4.39 132.6 2311 67.5 4928
2.08 2.50 0.87 5.31
HBLINT S 5.66 = ) 8.39 -
° 151.5 10.56 263.5 7.08 66.8 4455
) .01 2.48 . .
PRIPHENS 3.56 30 8.99 7.53 095 9.36 61l
106.9 2227 71.5 571.9
3.05 2,55 1.01 6.05
PRIPHENTS 3.46 11.39 7.47 10.78
105.5 290.0 75.5 663.0

F2% HHER GRS SR (GR 8) R, RIPHA B E IR A BRER TS
oA E, (B TRmT S8, RERRBIRE RS, R EEAARIRES T
MraAR, W ERETH TR, KRKEERNTHFRAMTE. Fln, ERE 40
60kg / hm’ &4, R 4P P 5l BB B HUME B8 2 U4 30 38 = 1 & 92.4 0 68.5kg (B AH x¢
25 52.4 F 32.6%).

#8 FRIPHEENBHEXEFBRARELENRME (AKX HHE/NX)
Table 8 Effect of protectively applied N on yield and amount of nitrogen assimilation of soybean (Field

experiment on albic soil)

g % ¥
Legume—straw Seed
2b e ANE NE R TNE NE N &
Treatment Yield Content N Yield Content N amount Total N
of N of N
(ke/ hm®) (%) (kg/hm’) (kg/ hm™) (%) (kg/hm®) (kg/ hm®)
LN 2510 1.17 294 3227 5.47 176.5 205.9
40kg/ hnr (100) (100) (100) (100) (100)
RN 3262 1.06 34.6 3546 593 210.3 244.9
60kg/hm’ (100) (100) (100) (100) (100)
IR N 3722 0.83 309 4542 5.92 268.9 299.8
40kg/ hm' (105.1) (140.8)  (108.2) (152.4) (145.6)
4PN 3765 1.01 38.0 4562 6.11 278.8 316.8
60kg/ hm” (123) (128.7)  (103) (132.6) (129.4)

3 4 i

B O 3 P RO R R R AR T RO S UM o DR 5 e A R R B
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2R K o FE AR B R AR R N, HEOP R A R IR T R R AR, AT
F P RRRLE AR S R T — MR R CERD) R A AR AR PR A &5
. B, ERPHERAFA T ANTEFRFRETE, FNES T RE AR,
A7 T AR [ 4k BB SR R S

2 % X ™

—_
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STUDY ON EFFECT OF PROTECTIVELY APPLIED NITROGEN
ON THE NITROGEN ASSIMILATION OF SOYBEAN

Xu Feng—hua Cui Zhan-li  Liu Yong—chun Tang Shu—de
(College of Plant Science and Technology, Heilongjiung August First Land Reclamation

University, Mishan, Heilongjiang 158308)
Summary

This paper deals with the reasonable (protective) application of nitrogen fertilizer
for soybean. It was by means of the ‘nitrogen—factor effect’ of wheatstraw with a
high ratio of C/ N to regulate the immobilization mineralization process of soil or
fertilizer nitrogen. The biological effect of protectively applied nitrogen on nodulation

N-fixing activity, nitrogen forms in Xyloid liquid, and amount of assimilated nitrogen
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in soybean were studied. Results indicated that protectively applied nitrogen could
decrease even ecliminate the inhibiting effect of nitrogen fertilizer on nodulation and
N-fixiing activity of soybean, condinate the supply of nitrogen from nodule and soil
and increase the relative content of ureide—N and the content of organic nitrogen in
its xylon. The normal development and function of symbiotic nitrogen fixation system
would be protected. It is beneficial for the synthesis of soybean protein.

Therefore, as 20kg / hm® and 40kg / hm® of nitrogen fertilizer were applied, N in
the straw of soybean increased by 5.1% and 23.0% and N in the seed increased by
23.0% and 32.6% respectively with protectively application of nitrogen.

Key words Soybean, Protectively applied nitrogen, Nodulation, Activity of
fixed—N,



