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Abstract: To investigate the effect of N application methods on soybean nodule nitrogenase, dry matter accumulation, photo-
synthetic traits and seed yield, a field experiment was conducted with different N application methods ,such as collaboration fer-
tilization of maize and soybean with diversity distance of fertilization to narrow row maize ,and fertilizing in soybean holes. Com-
pared to no N treatment, applying N significantly promoted nodule growth and shoot dry weight accumulation , nitrogen-fixing a-
bility of nodules, photosynthesis and seed yield of soybean. Collaboration fertilization significantly enhanced root and nodule dry
weight , nitrogen-fixing potential , shoot dry weight, net photosynthetic rate and seed yield. Among which the crops yield was the
highest when the distance between the fertilization dot and the narrow row maize was from 15 to 30 centimeters. When the dis-
tance was 30 centimeters , nitrogen-fixing potential at R2 ,net photosynthetic rate,soybean seed yield and the annual total pro-
duction of maize and soybean increased by 29.26% ,7.43% ,23.88% and 6. 4% ,respectively, compared with fertilizing in
soybean holes.
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N application method
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Fig. 1 Diagrammatic sketch of maize-soybean relay strip intercropping and fertilizer application sites
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different nitrogen application methods

2.2 HEERAXMXERBERNZIN

2.2.1 ARyEEREEEM A E B R AR
FUBETE P 5 S S BB %, UL R2 Wi, RS
45 Kb B ARLRR [ 2R 2 T 2R 0, b PR 22 AN
Wi (K 4), V5.R2 W, £ & — Akl AUAb AR
oA 51 280l 1 P 5 DR T RUNE L Ot A A it S 4k B
FAAER 28 55, b, VS 3, DA IE R ENE i) Ad
Ab BRI, G AS R CK 340 T 39. 1% 1 122% ; R2
B, PLFK R b a7 st AL Y A3 Ak PRy, L
A5 Il CK 34T 80.63% #i1 130%

1.8+

Tep 161 DAl BA2 B A3
i |4 DA% BAS mCK
"1{5‘2; 12+
= E 1.0
NE L
w2 0.8 s
H2 o6 2
hm e &4
o 04
&) 0.2
0 /4 I =\77:::5 il
& R2 RS

A BHH Growth stage

B4 ARERAXMHAEREEREEIEILE
Fig.4 Comparison on soybean nodule nitrogenase

activity of different nitrogen application methods
2.2.2 ARBE R KEARE A R R
e AR O AR [ R R Rt AR R LA SR AR
(S PNGRE /S LD il U SNGE k
RAEST . WIS ATLAE ), R AR 18 R 1 22 1k
PR AR [ 2l 6 M AR — B, 5 A B I DL R2
Wi . MR 2R A, HEE £k 15 ~ 30 em Y
£ ALt Z Ak 2 T O S AU ALt
AL B, Forb, VS 3], DL A2 AEHi s s R2 RS



794 N 6 1
N e SN p
I osfomms e 2.3 FERAAIMKTH LN RN
o: ] L L AR A 0k T A T
SEI 5 T I M 3R R R, ELAS
wE ] ; R A 2 A A S S (1), VS
& o] i =N CONCE O G PNPNITE NS U 2
= iEvEs I E B R R ITEAS L AS G ERAO R, R2.RS WAk
e 7 LR 5 RRTRE 008 0 7 ML — B, Y

ElS5 AEEEAR TRRE SHMREERE IR
Fig.5 Comparison on nitrogen fixation potential of soybean
nodule under different N application methods
WILL A3 PR AR, 43 W b AS ST 29. 26% F
10.2% , 1. CK 39in T 30.92% #1128.57% . it
W, BT AEEE AL S B B B — i /A R T

PRI S (Y38 K, 2 (A i SR I AR, LA A3
Ab B Ry, He b AR S AR W 2yl L AS Ak PR
T 19.71% F141. 81% o Ut W] F & — Ak it 08 i
it P R 8 A Bl R AR A R A ] e, A28
fle it TR EARMR M LT B AR, O R B R ™
BUE T YRR

x1 FRAEEAXNTHXEN EHEME

Table 1 Above-ground plant biomass of soybean under different N application methods ( kg-hm ~*)

fib 2 \E R2 RS

Treatment 2% Stem I Leaf BT Total 2% Stem I Leaf B3t Total 2% Stem I Leaf B3t Total
Al 40.56 be 39.99 ed 80.56 cd 293.0 be 311.4 ab 604.4 be 888.29 ab 658.20 b 1546.49 b
A2 42.12 be 44.74 bed 86.86 bed 296.7 be 314.2 ab 610.9 b 910. 04 ab 663.72 b 1573.77 b
A3 53.79 ab 54.12 abe  107.91 abe 386.1 a 393.7 a 779.8 a 1155.41 a 919.11 a 2074.52 a
A4 58.00 ab 56.68 ab 114.68 ab 344.9 ab 383.3 a 728.2 ab 882.37 ab 710.78 ab 1593.15 b
AS 64.32 a 64.31 a 128.62 a 289.8 be 361.6 a 651.4 ab 879.99 ab 582.88 b 1462.86 b
CK 28.96 ¢ 32.45 d 61.41 d 237.2 ¢ 235.6 b 472.8 ¢ 703.31 b 479.97 b 1183.28 ¢

FALPE 3 YCE ST A IEAT LA (R — 3 HAn LUK ) P R A (2 53k 5% R KF o T IR],

Data are the averages of three replicates; Values followed by different letters within each column are significantly different at 0. 05 probability level.
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Table 2 Effect of N application methods on photosynthetic parameters in leaf of soybean

b F Hol A R AALRE i o) S e v 2 ZEM AR
Treatment Pn/pmol-m =2 -5 ! Gs/mol-m 2 +s ! Ci/ pumol *mol ~! Tr/mmol -m =% +5 7!

Al 17.51 ¢ 0.40 ¢ 234.02 b 6.94 ab
A2 23.67 ab 0.74 ab 260.28 a 6.99 ab
A3 25.30 a 0.72 ab 253.02 ab 7.16 ab
A4 22.35 b 0.85 a 262.57 a 7.56 a

A5 23.55 ab 0.63 b 245.20 ab 7.54 ab
CK 15.47 ¢ 0.25 ¢ 194.42 ¢ 6.05 b
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Table 3 Effect of N application methods on yield of soybean and maize
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