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Table 1. The effects of applying different fertilizer on soybean yield

&b Bui 7 & Biological yield BB’ Seed yield
Treatment #/# g/plant } % [ /% g/plant [ %
NoPoKp 14.4740.66 ‘ 100 4,94--0.81 100
NyPoKyp 14.524+2.05 i 100.3 4.8240.64 97.0
NoPaKy/s 17.7741.43 ‘ 122.8 #% 6.8910.47 137.6 ¥*
16N, P2K /s 18.58+0.58 \ 128.4 ** 7.1540.08 ‘ 1479 %%
18N3P3Ky/ s 20.0140,82 , 138,3 ** 7.87+0.25 | 158.4 %%

. % B 1HBEKT.

BB B M B A TR e 4 P I Bk 95 P B bE 0 MR BE 3 i 22,8% F137.6% 5
TR B A LRSI E R, NP, s fl PN P Ky s BidbBR A5 ™=
B B oL 7 R AL TG et BE M dn 28, 4~38.3% F11 47.9~58,4%, [Ek Hith F B 40
AL B I 5 P B 110,3—20.8%,

MR 2 FE M A FER u:ﬂEﬁ‘fa PRREN B F= 4 Bt A0 IR 2, 47 0 B P 46,6~
56.7%, HPUAPLEILILF RS D+PNPK+P Hfa b (ﬁﬁhs, Terif 7 BB
Ay deal L EEX B ST fﬂ, SR P W A, ChS T S IRAL BR Ak S 4 =
8.1~22,1%, HAr{BLL D+NPK+P/ A0 B B 4, b 76 i 26 I8 AL 78 9% 7=
22,1%, WMREEIRFHRS, KRESTIEB IR R, e5: BARE AR 36 . X% I
B, KREHEPUHEELN RS, frnld BLesLins iEE.AT'“Huﬁfﬂﬁmfﬂll”’fﬁfhﬁ%mi
£, 1085 SEIEMURIEIRIE, M A HL IR 2000 7. BT E 20 T (& N18%, P,0;
46%), 1408 ERKEFHH™IE 406.3 )7, AZHRI =44 ™ 166, 7)THY 2. 40%,

M 3EFEM, ARAHILARAES KEFRE#EMR: Atk - 2 NP R
BNsPs S AN HENE K e = b e e Ba 4% n 86.3 % F195,3%, Lb M e 5% I8 Y
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Table 2, Comparison of the soybean’s yield in applying organic and
inorganic fertilizer with crop rotation
SfELA [
\\, Treutments Ne PsKa ‘ 18NsP K/
T\ of fertilizer e . .
N KIFR .
reatment * Seed yie
of stubble A e g/plant i g/plant
(1) %™ & Biological yield
cK 9.67+1.87 100 H 16.511.°8 100
*D 13.58+1.12 140 ,4%% 18.47+0.74 111.9%%
D+ 18NPK+P/ 17.9240.87 185 3%# { 20.864+1.16 | 126.3%*
1sNPK+ P’ 16.84+2.44 174, 1% 19.23+40.83 116.5%*
1sNPK 15.75+1,33 162,9%%* l 18.68+1.93 113.1%%
(2) xR Seed yield
CK 3.2640 41 100 5.4310.65 100
«D 4.89+0.39 150, 0% 5.874-0.29 108, 1%#
D+ 18NPK 4P/ 5.1110.35 156.T#% 6,630,589 122, 1%%
18NPK+P/ 4,894-0.81 150 . Q%* 6.41710.36 118 Q%%
1sNPK 4.78-+0.45 146.6%% 6.08+0.43 112,0%%
* D—I5N RIEHHLIE, P'—B9 #%. Organic fertilizer with 6N, Ground piosphats rock
* 3 T B ME Bk T 3 b 3 o R R
Table 3 The effect of different fertilizer level and proportion on soybean yield
T KEM~R |
’ Soybean £ &k  Biological yield b e 30 by Seed yield
HBHE Amount - “ seed i
of nitrogenous ~ yield T ’_“ h
and phosphate - RAL % E’ﬂl/’rkt @
fertilizer \ g/plant g/plan
NgPs 8 86+0.98 100 3.004-0.20 100
NeP2 12.95+1,30 146, 2%% 3.05+0.48 131, 7%#
NgPg 15.5540.75 175.5%% 4£,094-0.20 136.34»
NgP, 15.82-4-1.38 178, 6%* 5.5940 90 186, 3%%
18NgFy 17.0541.43 192, 4%% 5 86+1.5¢ 195, 3%
Ngl's 19.77+1.72 223, 1%% 8.27+1.27 209, 0%*
NePisg 8.95+0.41 112, 38% 1.774:0.08 59, Q%

(NoPy) H7=72.7%, i NP EHERLE 1 ¢ 8, HMAEAKE YT M,
WPEA1.0%, TRIE W MR A B Mo b 2R B R T ik, BUHEEL 1 ¢ 2~
1 ¢ 3 f NoP NPy Z M E R TR R RS, 55 AR ER L : 2.6
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Table 4. Comparison of yield at experiment sites

it m ME*= & (JF) Plot yield (iin) wanr Ur/®) B R (D)

- TR Ty Yield per mu Percentage of

Treatment I l i } ¥ mean ( jin/mu ) « ield increment
NoPo 20.9 ‘ 21 3 " 21.1 21.1 314.0
NgPy 23.3 ' 24.2 24.0 23.8 354.2 12 8%
N,Ps 28.1 | 8.9 26.9 28.0 418.7 32,7%%
N3Ps 25.4 ‘ 25.4 26.1 25.8 381.0 21, 3%%
N4Ps 27.3 i 31.1 28.6 29,0 431.5 37.4%%
N¢Pg 27.7 \ 28.0 f 25.2 27.0 401.8 28, 0%*

* NEEHHBFET K

Plot asea is 44.8m?2,

=, FERELEREERERKRNILR

R¥E Ry 5 vy RO T R RE MR IR AR R E R BARARIC AL - PN & B K
M, AEAFACEASEAMAFERENRLE, SIAKS MK,

% 5. TRMKELEXEERERKR
Table 5. .The various nitrogen sources with different fertilizer treatments

' WEH N (Ne) |

£ mN (N.) ; 25 N (Ne) B N (Nr)

4 # j Nitrogen from soil Nntrr;g;;ﬁix::‘m i Nitrogen from air _'Eﬂmnitrogen

. 2/t =oE/ B/ /%
Treatment mg/ plant % mg/plaat % mg/plant % mg/plant %
NoPoKop 64.9 20.9 —_ — 245.9 79.1 310.8 100
N1 PoKo 64.9 23.7 17.3 6.3 191.4 67.0 273.8 88.0
NoP1Kars 60.6 15.9 — — 321.4 84,1 382.0 122,0%%
16N PeKyrs 102.9 24.8 34.4 8.3 277.8 66.9 415.1 133.6%%
15NaPs K¢rs 1191 24.9 68.3 14 3 291.7 60.9 479.1 154 ,2%%

W% 5B, RRLELEATSHASERREDEERMA. BRABCHI)RE =/
REBEHRE, Nso NpflNgsrBl5iE W Np iy 23,7~24,9%, 6.3~14.3%7160.9~
67,006 5 F M B A I Fn M st BR WAL B S bk FLEA N 1 N Sh R, R B ILALE T A
f Ng 1 Ny EGIE T % B 43 B0 43 i 30,79 71 22,9%; 2R SR R T AR Y B A W
BimEl, T Ng 1 Np sy B F Mk 22,2%112,0%,; ZBEeRICHS &5 AR N PKy s
F15N,P,K/s WiR0FE T 4% 119 Ns, Np, Ng %0 NoERE 4 #, 4 3lthi B xb B 5%
38,0~54,2 355, 34,4~68,3 230, 31,9~45,82E53F1104,3~168,3%%,

M6 B, HifARERALERTAMAREE RN THER % % Nso Np,
N SMEAT R ANp, LARYZEMJH D+ONPK+P/ ARG, BiEmAaiERRE T X
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Table 8. The comparisons of soybean nitrogen sources from different fertilizer

treatment in preceding crop

T AEAE Treatment
\\ of fertilizer | 18N3P4Kass
N 2 NCANDONE e (N )
AN =N | Nisgen (o the it EENNe) | & NONz)
itrogen
L #* \ B X x X Nitrogen stubble Nitrogen Total
The source L EWRE D R from . .
o from soil [(ANz ') (ANr") . from air Nitrogen
of Organic |Inorganic| fertilizer
Treatment » » =
N §= % §‘§ % EE % EE v | 53 §§
. B ol % a | % Y 5 | WaE ] R = %
of stubble (WSS WS | | ws WS Wa
.| &8 & Bl 8l ] E] I
CK 80.6 19.9i — | - ‘ — | — | 84.6 | 20.8 l"24o.5 59.3 [405.7 | 100
*D 110.4 {25.349.1|111.83) — | — | 84.2 | 19.3 1192.2 | 44.1 [435.9 | 107.4
D+ 18NPK +P’ (00,2 20_2’49.1 9.9/ 30.2 | 6.1 86.9 | 17.5 |229.7 | 46 3 |496.1 | 122.3
1BNPK+P’ 96.2 1205/ — | — | 32.6 | 7.0 97.3 | 20.7 242.0 | 51.8 |469.0 | 115.6
1sNPK 84,6 [19.6| — | — [ 29.6 | 6.9) 96.6 | 22.4 {220.2 | 51.1 |431.0 | 106.2

ERRRBRENGE SR, Bk AERE BT 3ETEANR (49,12 ANE F130, 228
FANe") 5, BHRM Ne19,63578, Np2.3 250, Nr¥ihn790.4 2870, Ai7ERH s
VRSN LAER TR ER, WA PNPKA-P ik R Em PNPRKLEE
PRREHE I Ne22,6%850, UE BRI 1ERT M0 H BRI AT MR I 8 8o

=, REEETHBRMNTEMIRSRE R s

A#TEH, KEEFERPARARBEARGUE, BAEFHNARG AR
Z WAL ATIF AR B A A REER No 1 Ne, 23515 2450 Ny #4546, 0~68.,9 % F
34.5~54,0%, Ng D, HEBEBRFRING THEMARERIBEENELES T
Ns 1 Ne Frig i A" , ARG EARYN T Ne AATERL, SIS ER 5
A Ns>Np>Ngs KRBARHEHREALEAZHYR NTARAEERSHRKED
HE, RBEEFH Ne>No> Ny FEA RERE E S AR MRS, JEREAR
A RS, FMATERBLCIEREIEHNG E A & 2 & 2 6 N il 48.8~
62.9%, ifi PNiP:Kys B THRED B SR {0, M0 No 119 20.6%, H 5 & BN.PKy/s
1 ENSPeKo PGS M MAS B Rl FF4E) BB MR (R AR k58, BRI &
Rlmn5s, ZlIgin MG UGS By BEED & S0 Ny 1950,5~52.3%, TS
KABAbE,

M# 8 FH, EXEAEWA TN, SRAMBILMN TRENIER, X8R
B2 T B ) G SR B 8 T SR AIE K, R Bl TR RS R TS LA B % ki e, 0
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Table 7. The characteristic of nitrogen absorbtion with different sources
in various soybean growing and developing stages
® - L L
t Thes amouat of nitrogen absorbtion in varions stages
B The 5B W 5 % B % % B % R
50111;_60 Branching Flowering Podding Seed filling Maturing
Treatmesnt | .°
sitto-| gy | oo REIK| L | EEIE| . | ERIE| , | Emig|
gent mg/plant mg/plant mg/plant mg/plant mg/plant
Ns 42.6 100 60.4 51.2 73.6 | 33.2 64.5 | 19.9 64.9 20.9
NoPoKo
Ne¢ — — 57.6 48.8 148.0 | 66.8 259.1 | 80.1 245.9 79.1
Ns 32.8 68.9 51.2 37.1 54.2 | 19.5 46.4 | 11.5 67.0 17.3
NePoKyrs
Ne¢ 14.8 31.1 86.7 62.9 224.5 | 80.5 258.0 | 88.5 319.7 82.7
S Ns 22.1 36.1 51.2 | 44.1 88.0 | 33.3 147.6 | 32.9 102.9 | 24.8
W
o Ny 23.7 3R.6 41.0 35.3 45.1 17.4 53.9 | 12.0 34.4 8.3
z Ne¢ 15.5 25.3 23.8 20.6 119.8 | 45.3 247.3 | 55.1 277.8 66.9
2 Ns 42.8 |65.5| 80.1 |s54.9 125.6 |52.2| 148.8 |32.4| 119.1 | 24.9
J :
o Ny 22.5 | 34.5| 65.8 |45.1 84.9 | 35.3 78.7 | 17.1 68.3 | 14.3
]
z Ne - - — — 30.1 | 12.5 231.7 | 50.5 291.7 60.8
' Ns 42.3 46.0 103.1 | 51.0 142.0 | 45.2 172.2 | 29.0 144.7 32.9
18N 4PgKKgl- Np 49.3 54.0 98.9 | 49.0 125.9 | 40.1 111.0 | 18.7 110.9 25.3
Ne¢ — — —_ - 46.1 14.7 311.0 | 52.3 183.8 41.8

v G- GEREFHEBNTE SR, N amount in different stage over total N

% 8. FTEERLESREEEHHXR

Table 8. The effect of different fertilizer treatmants on the number of nodulos per plant
G | F o M % 3 B ¥ OB M
i 2 branching flowering podding Seed fiiling
Ak A1k Ak K3
Treatment nodule/ % nodule/ % nodule/ % nodule/ %
plant plant plant plaat

NoPoKo 3.6 100 33.8 | 100 72.5 100 77.3 | 100

NoP2Ke/s 4.8 136.1 59.3 175.4 79.5 109.7 92.2 119.3
15N P3Ky/s 4.3 119.4 6.8 20.1 99.8 137.7 95.5 - 124.8
18NP2Ky/s 3.3 91.7 5.3 15.7 43%.0 59.3 95.7 123.8

PA NoPoKo &b EE25100, I BNiP.Kyy s Je BN, P Kysa BikbHR: fEFFEM, 2 31220.1%0
15.7; E&53E M1, - BI137.7159.3; FHbhril. &5 SN B BB R A
JEAEH, Githor g AW, MBI EREARMXEREY, 2R 0B FE EM R =
0,911**, r=0,01,14=0,623), WHILFAH, KEHREKHLLD, TEIRMER & X
M= ATE B o
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ERiRtss R, REMSEEREBENMILE, MHRERERNEKES
WRRAE, Bk, MEHRRERT ARG ERNRNERAT L RE
T, RHEo.2258 N/AFFL) #HEHESE R ETEH FRY,

m. BENASREGNESOER
TRIE RO E N R AR A 3 N e i (LR A B , A E IR TR
MR PO ML 5 (CARE AT T A R WL, AR CEAT REA B, B
EHRENBER, ERRE (L% 9): A BRES MM T LR A BN A

% 9. FRELEXT LIMAER L&
Table 9, The comparisen of soil A value in different treatment of soybean
R (e
Applying fertilizer 18N2P2 K2 /s
R — . A —
AL gAm ) |muE|RAERE W;‘*ﬁ](“{ﬁ) W R | R H K
yvaiuc o
o.f A value of nitrogen B/ B phospnorus Yo/ o | R/
WA\ soil | VAWE O BRIOUCR) The | oo dual - The | Residual
Treatment 25/ H amount €51 59 /B amount situ
ind N s A N 0{) amount : i % . of amount
. i t bti
Posting N\ lmolsisn | S masotan | mofptan ot /olo0t
CK 214.4 100 80.6 133.8 387.1 100 60.3 326.8
D 428.2 198.8 159.5 266.7 601.2 155.3 97.8 503.4
D+18NRK+P! | 464.2 216.5 179.5 284 .1 1526.0 394.2 162.1 1363.9
1ISNPK+P' 297.8 138.9 128.8 169.0 984 3 254.3 114.4 869.9
1sNPK 266.0 124.1 114.2 151.8 911.7 235.5 101.7 810.0

18,4073 *D JbrE bk CKALFRAR FEA A N #44n98, 8%, 3% P.Os14/n55.3%.: M- THHL
TR 4 AR ANBED I FORE L T R, B AfE, Al 48 D+PNPK+P AL B 1k CK
AR EANR. BRI Hin116,6% % 294,2%, LLONPK 4P/ AbFUA *D AL AR [E
R RIINTT .6 Y RIIT. 7%, ABRBEININ139.9%238.9%; AL A IR
LI VEA, D+ UBNPR + P/ kbpitk UNPK+P/ AbB RS HLIE, (H-hiips AEA
LB, EHATAREER P0s in 5417 2550, B HLRERE 1.6 4% A &
INPK A3 L34, wh ALt CK bismed, 19 #1135.5%, ARMERLEG L
BiE. B AERERME—Z &ET REBAERA. SRR NFRT, HEE
WIE AR, ME9BRAHH, #ERCHEREATHASEREENDARA. WEHR
Bh, A HRIEBRY KRN ARES, CADFONPKPALTRLH, Sk T A K
AR R Wi N & PoOs 4y BISH179, 52570501162, 15570 A M 4 117 5% ™ A N K& P.Os
5y Bl 4284, TR 1363, 92850, HECRMHRY T AR BIE R NAP,Os f)a1ER
Ay XA RE T HE TR,

. TRARFERETHIHIE
- SBRRERRENFA, PR SNFREREANE TARKREARET R F
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Table 10, The distribution of different nitrogen source in

soybean plant of various treatments

HIE LA iR iy i 3] i " £ Bt ¥ 3 & e
Treatment of Applying Roots Stem
stubble fertilizer Item system and leaf Seeds Flant
E- R NE :
Nr mo/plant 23.2 117.0 265.5 405.7
CK 18N, P4Ka/s Ns % 33.8 31.8 13.5 19.9
Nr % 31.0 24.8 18.2 20.8
| Ne¢ % 35.4 43.8 68.3 59.3
. 5% Bk
Nr mg/plant 23.5 128.4 284.0 435.9
*D 15N,PKs/s Ns % 26.8 27.4 24.3 25.3
ANr ' % 19.2 17.2 7.9 11.3
Nr % 22.1 21.7 8.0 19.3
Ne¢ % 31.9 33.7 49.8 44.1
ZInlHk
Nr mg/plant 23.1 133.4 339.6 496.1
D
Ng % 26.0 12.1 20.6 20.2
15NPK: I5N2PyKe/s ANy ! % 19.5 16.8 6.6 9.9
P! AN " % 6.5 11.4 4.0 A
I Nr T 15.1 18.1 17.5 17.5
! Ne % 32.9 35.8 51.3 46.3
B/ o
Nr mg/plant 22.8 124.3 321.9 469.0
1ENTK 5 Ns % 25.5 23.2 19.1 20.5
P N2P4Ke/s AN % 1.4 13.1 4.3 7.0
Nr % 32.0 26.9 17.6 20.7
| Ne¢ % i 31.1 36.8 59.0 51.8
Bk .
Nz mg/plant 22.2 113.8 295.0 431.0
Ns % 28.4 22.9 17.7 19.6
NPK 18H2P4Ka/3 AN ¥ % 8.1 13.9 4.1 6.9
Nr % 32.4 28.6 19.3 22.4
Ne % 51.1 34.6 58.9 51.1

44,1~59,3% E I B AR Ns, Np b, & A oy BC L AL R IE NBUE S E 4
Fobb B, B AR NS T EHLERE N, 255 8% N &#16,6~19,5%Fi6, 5~
13.99% s i£5 SR B B AL No 243, & B A B #949.8~68.3%, RRIEH, SHMmEILs
Bz SR, A BB LR, BRI LR AL B AR, REEEE
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STUDIES ON NUTRITION AND FERTILIZER APPLICATION
METHOD OF SUMMER-SOWN SOYBEAN

Yang Mengpei Sun Keyong Li Qizhen Lu Zenghui
Chang Congyun Dai Shujue

(Institute cf Crop Breeding ond Cullivaticn, Chinese Academy
of Agricultural Sciences)

Abstract

The four years experiments indicated that organic and chemical

nitrogen fertilizers and powdered rock phosphate which were épplied
to the lower-medium fertile field in which the preceding crop was
winter wheat in Yellow River, Huaihe River and Hajhe River basin,
not only the yield of soybean increased significantly but the available
nutrition in the soil increased also around root system, There were
still 61.3% of available nitrogen and 89,4% of available phosphate
remained in the soil for the following crop, Phosphate fertilizér was
beneficial to nitrogen fixation by root nodules, whose development

was not always to correlete negatively with nitrogen supply, The
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supply level of nitrogen fertilizer at which the inhibition to nitrogen
fixation basically disappeared before the peak of nitrogen fixation was
beneficial to total increment of nitrogen fixation, Soybean absorbed
nitrogen mainly from soil and fertilizer applied before flowering, and
from fixed nitrogen after that time, In the former case the nitrogen
absorbed mostly used for vegetative growth and the latter for repro-

ductive organs,
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