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Effect of Different Fertilizer Level and Planting Density on Nitrogen Absorption
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Abstract: The variation of matter production ability between super-high-yielding soybean cultivar and common soybean culti-
var was uncertain before. The experiment was conducted as a double split-plot design with three replications. Main plots were
diammonium phosphate treatments, split plots were planting density treatments and the split-split plots were cultivars. The re-
sults showed as follows ; diammonium phosphate treatment could promote N accumulation in stem, leaf, pod wall,seed and the
whole plant. N accumulation in every part was decreased with planting density increased. N accumulation in petiole of super-
high-yielding cultivar was higher than those of common cultivar at reproductive stage. Maximum accumulation rate of nitrogen
increased with diammonium phosphate level and planting density enhanced, and that of of super-high-yielding cultivar was
higher than common cultivar. Diammonium phosphate treatment could decrease N accumulation of producing 100 kg seed in su-
per-high-yielding cultivar with different degrees. The highest N accumulation of producing 100 kg seed in two cultivars was at
22.5 x 10* plant - hm ™ planting density. Nutrient absorption amount of super-high-yielding cultivar was less than that of com-
mon cultivar. The seed yield of super-high-yielding cultivar was increased with diammonium phosphate level and planting den-
sity enhanced, the highest one was at 300 kg + hm > diammonium phosphate treatment and 22.5 x 10* plant -+ hm > planting
density. The highest seed yield of common cultivar was at 150 kg + hm > diammonium phosphate treatment and 15. 0 x 10*
plant + hm ~planting density.
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Table 1 Soybean cultivars for experiments
A AR EEH HRE HE RS JIg T i ARG
Cultivar Growth habit Maturity/d 100-seed weight/g  Protein content/%  Fat content/%  Released year
il & 14 Liaodou 14 WA BR Semi-determinate 131 16 ~18 37.5 22.0 2003
il & 11 Liaodou 11 WAPR Semi-determinate 135 23 ~25 39.4 22.8 1996

1.2 K&t
BT 2006 ~ 2008 4F 7E Pk BH A K27 0 56 3
A7 B RO W SR 2, 50 R FH 22

KR

DXL, AR — 4 48 o 2 X, 5 B A I X, it ol

F1 F2 F1F3 Fn ), DURAE A ; % 5 7.5 .15.0,
22.5 Jikk « hm 7?3 A~KSF (4351 A D1 D2 il D3 %
R) o SATX AT 6 m, 17 0.6 m,3 RE K . 2006
5 H 2 HiEF,9 H 24 HUL3K;2007 424 H 27 H

NRIEIX . Ho, BER 8k (R & 18% Wit #6AP,10 A 5 HIkgk;2008 455 A S HiE&R,10 H 6
o 46% )% 0,150,300 kg + hm™*3 K- (4351 HScsf o R ) A5 B
x2 AU T EAERE S
Table 2 Basic fertility of experimental soils

SEf HOUR e B

Year Available nitrogen/mg - kg ™! Available phosphorus/mg + kg~ Available potassium/mg - kg~

2006 96.6 65.4 116.4

2007 78.5 62.6 218.6

2008 91.0 36.9 235.6
1.3 MEABFMTIE PR 5.4 m® SRS AT LA U
1.3.1 Xa&BEFHRAREZHMNE 2006~ 1.4 B
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1.3.3  Z&ME 2006 ~2008 4F, Kk 5 A2 4
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DPS v7. 05 Bdfa sk PR A FHEATHETTH 34T

2 HBREHSH

2.1 RERZLAXMNFERKINT
2,11 ZEAF ELL FE 2 AT LUA AR

ARETT i g 7 i o R 3 o o AN ) A= 7 A A 2
AR SR 2 1 Bl 2k A0 AL, Wi ) B e
W HAS H) ~ MR8 H 19 H) o EIRERN2
AR R R 22 S AU, AR (7 H 22
H) Z 5 e 7= il F 25 AT R R B R PR T
A



S NG < AN [ JIE 2 A B0 g 7 DR R WS 7™ ik 14 B2 ) 771
——[11 —o— L4
067
ﬁ - Fl F2
e T o4t
g 03}
g 02}
“ o1}
Yy eET=o Y S3=guzoEe Sx=anzoe
™ B IR N R R I R R
H (A . H)Date(Month.Day)
Bl BR_ERAENKEZNRERREENTMN
Fig. 1 Effect of different diammonium phosphate levels on nitrogen accumulation of soybean stem
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Fig.2 Effect of planting density on nitrogen accumulation of soybean stem
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Fig.3 Effect of different diammonium phosphate levels on nitrogen accumulation of soybean leaf
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Fig.4 Effect of planting density on nitrogen accumulation of soybean leaf
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Effect of different diammonium phosphate levels on nitrogen accumulation of soybean petiole
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Fig.6 Effect of planting density on nitrogen accumulation of soybean petiole
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Fig.7 Effect of different diammonium phosphate levels on nitrogen accumulation of soybean pod wall
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Fig.8 Effect of planting density on nitrogen accumulation of soybean pod wall
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Fig.9 Effect of different diammonium phosphate levels on nitrogen accumulation of soybean seed
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Fig. 10 Effect of planting density on nitrogen accumulation of soybean seed
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Fig. 11 Effect of different diammonium phosphate levels on nitrogen

accumulation of soybean whole plant
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Fig. 12 Effect of planting density on nitrogen accumulation of soybean whole plant
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Table 3  Effect of different diammonium phosphate levels on dynamic equations and

parameters of nitrogen accumulation of soybean cultivars

IR — i H i PRI A F AL MAR AT
Diammonium phosphate level Cultivar Dynamic equation (-R) /g+d! /d
F1 L11 W =2.62/(1+149.5¢ 0071 0.897* 0.106 70.4

L14 W =2.63/(1+259.0e ~0-078t) 0.857* 0.111 71.6

F2 L11 W =2.65/(1+35.2¢ 7003 0.871* 0.108 67.7

L14 W =2.25/(1+25.7¢~%%8") 0.980 " * 0.114 68.0

F3 L1l W =2.52/(1+265.8e~%%8) 0.889 " * 0.112 63.7

L14 W =2.35/(1+21.8e~%%%) 0.923** 0.115 62.0

MCR : Je AR B A AT i JCFR SR5 A h BN ] R 2 [l

MAR : maximum accumulation rate ; AT ; appearance time of maximum accumulation rate ;the same as below.

x4 METEMXKERENRBISHERSHHZME

Table 4 Effect of planting density on dynamic equations and parameters of nitrogen accumulation of soybean cultivars

AL A AT AHIC R AL MCR AT
Planting density treatment Cultivar Dynamic equation (-R) /g d™! /d
D1 L1l W =3.30/(1 +149.9¢ ~0-071t) 0.862* 0.088 70.6

L14 W =3.15/(1 +29.5¢7%%8) 0.866 " 0.092 70.5

D2 L11 W =2.56/(1+18.3¢70-04) 0.922** 0.106 67.5

L14 W =2.38/(1 +46. 1e 005 0.885* 0.118 68.4

D3 L11 W =2.32/(1 +44.7e 0002 0.946 * * 0.114 61.7

L14 W=1.79/(1 +40.1e~%%%") 0.997 " * 0. 140 62.6
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2.2 REMRER=E

S A E R SR L 300 kg - hm
PR AL B (£ 5) o Bl A FIORLD 28 B 09 16 i, 2
AR R BB BRI REZ B, LL 22,5 x 10

Bk - hm "R 2 R B R R R AR R
RT3 bl Pl J7 22 0 T R W], BRI B b B
JEE AR BRI o ] 5 EL A 208 AR 2K (P =
0.0001),

x5 KREWEERRLE

Table 5 Total N accumulation of soybeans(kg « hm ™)

2

WhilR — 4ot i & 11 Liaodou 11 SEH Mean L & 14 Liaodou 14 S Mean
Diammonium phosphate level D1 D2 D3 D1 D2 D3
F1 239.5 242.4 342.0 274.6 205.6 376.3 403.4 328.4
2 243.1 390.0 671.3 434.8 202.7 365.7 349.8 306. 1
F3 297.0 353.8 652.1 434.3 250.3 400.7 463.9 371.6
-4 Mean 259.9 328.7 555.1 381.2 219.5 380.9 405.7 335.4

w18 2006 ~2007 4EE44{H , F[A], Data is the average of 2006-2007 ,the same as follow.

2.3 TEEMENE

T BER R A AR R A U ER 2R i FORE R 7
W TA ™ 100 ke KEFFRH R RAE, fik6
A, A A IR R P A0 BN 7 A A
77100 kg KEAFRLAEAIERERR 840 BN 5 A
B, 9. 86 kg T Al AE 7 100 kg R ELFF

R ZAR R I A AE 150 kg - hm 7 BR — Hic4b 11
RG22 AR 100 ke REGHFFRIFT 2R
SR V4 I 5 R 2 B A B TR R n, 7E 22,5 % 10°
B - hm R R R A . DA [ A 2 Ak 2
PIEATR R AR AR 100 kg KRR 2
AR AT A

FO6 KEEI0 kg FHIEENRRRE
Table 6 N accumulation of producing 100 kg seed in soybean ( kg)

WhiliR — 4ot 4 L% 11 Liaodou 11 SEH Mean i % 14 Liaodou 14 S Mean
Diammonium phosphate level D1 D2 D3 D1 D2 D3
F1 7.98 9.57 13.19 10.20 9.06 9.61 10.90 9.86
2 8.64 9.59 18.40 12.21 5.69 9.13 9.20 8.01
F3 8.52 9.83 16.56 11.64 6.80 9.38 10.32 8.83
-1 Mean 8.38 9.66 16.05 11.37 7.18 9.38 10. 14 8.90

2.4 FFHIFE

2006 ~2008 AFCAR 5 I = 45 R I 7 B, A
#7 AL, 150 kg -+ hm " BER AR E
RN AR R TR e 7 A R TE 300 kg - hm TP RERR
AR P, 15 2 583.7 kg - hm 77,
ARRNTE AP B2 R 15 x 10°fk + hm ™ p= 4 R AR
U, TR Rl R BAE 22,5 x 107

Bk hm SRR R R, OO L 15,0 x 10
B - hm 7.5 x 10* Bk - hm 7 8 R R R
Tz TR, B R AN E R R E (P =
0.0255) , R b PR W] 25 S A 2. 3% (P < 0.01) , A
[] 22 54 1 2 (P = 0. 0044 ) , B2 — 4 Ab BEL5 b
[A] 52 EAE 2 (P =0.0256) , % J5 Ak L5 4 Ao ]
SCH AR R (P =0.0061) .

R7 AEEZLETASIFRmSH LS (kg - hm ™)

Table 7 Comparison on seed yield of soybeans under different diammonium phosphate levels and planting densities

WA — R T+ 7L 11 % Liaodou 11 SE44 Mean 1L+ 14 % Liaodou 14 -1 Mean
Diammonium phosphate level D1 D2 D3 D1 D2 D3
F1 2051.9 2550.6 2035.1 2212.5 1826.4 2273.3 2473.9 2191.2
F2 2006.3 2631.1 2257.5 2298.3 2300.4 2497.8 2630.4 2476.2
F3 1999.7 2330.8 2238.1 2189.5 2334.4 2608. 8 2807.9 2583.7
44 Mean 2019.3 2504.2 2176.9 2233.4 2153.7 2460.0 2637.4 2417.0

BG4 oM 2006 ~2008 4EF-2{l, Data is the average of 2006-2008.
3 #igEiTtie

Ji S A AT LA AR bR 25 A B AL W 0 A0 AR
G It RUIE AT LA i R R SR AR
BRFWIRE HREAT R EEE T
BRSERE T R0, B HE I 4 FH R B i
PSR BE AN ELSE v 25 DT 09 R0 e 1 0

1 HAT R AR A S AR o TS R R,
it FHBARR — 84 ] DA R R 28R i R € B2 R
Atk E AR, JF H L (300 kg - hm ™) b3 R,
FUPLER e B e P AR o e X 45 97 20 AR
SRS SRR R TR IR B AL B Bl R R
ARSI, 2 A4l o R 2R Bl 2, 7 22,5 %
10*4k - hm R B RE AR
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iﬁﬁﬁ%“ﬂ ﬁﬂ:g_ﬁi@% , ﬁ?%lm@:{% HTJ‘ I‘Eﬂ ﬂ\j H—ll Inner Mongolia Agricultural Science and Technology, 1998 (S1) :
R 75 ~ 77 K, Htfs X 4 Bt (0 BUR AT Logistic 203207,
. . — (4] Figse, Wiwdh, RECH , % XA [E R I8 R A AR R
2 = N \ 2 = = 3 )
@’ﬁﬁifjfumﬁ" BIREL L5 25 100 ke b SUMIHIRIAL ). KB 200827 (5) ;814-818. ( Wang H
e M7 AT y Z Y
*_\L:Figﬁﬁ‘ﬁ% 8.28 kg’ EP:/%‘: 35 j‘j 8.13 kgo Lzﬁ}l:jl‘ Y,Xie F T,Zhang H ], et al. Effect of fertilizer level on nitrogen
i%% ,ﬁ@m%@fiiéf ﬂﬁ*ﬁ%gﬁﬂLjﬁ 2 /I\Ell:l'II accumulation and distribution of soybean cultivars from different
B B RN B % PR R 35 AT, 7F 300 kg - hm 77 regions[ ] ]. Soybean Science 2008 ,27(5) ;:814-818. )
WheR R b BRI 22,5 x 10 Kk - hm RIS T, (5] H#Hh ARWINH, B SCR 45 RELHT™ 450 J7 (9 2 B S R RH 8
- . N, - FRERIHR [T ]. R ERH24,1982,1(2) : 131-140. (Dong Z,0Qi M
%%%ﬁ*ﬂ/ \1%%;_“ o Hd‘lﬁjﬁﬂ ’ ;H\:%%%j( s N? Luo ;; C,et al Preli:inary studies on the physiolugifal paQram—
E%EH—"IW‘ HTJ‘ I‘E_IJ y‘j 'LH ﬁ}a 62 ~72 d, Ejﬁﬁ HBALI:IE *H eters and cultural measures for soybean plants producing a yield of
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