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The relationship between soil N, organic matter and N
uptaken by crops on dryland

DU Jian-jun's WANG Xin-ai'y WANG Xia-hui’, LI Shengxiu’s GAO Ya-jun’. HU Tian-tian®
(1 Laboratoty of Plant Nutiition and New Fertilizer, Zhongkai University of Agriculture and Technology, Guangzhou 510225 China;
2 College of Resources and Enviromental Sciense, Northw estern Science and Technology

University of Agriculture and Forestry, Yangling 712100 China)

Abstract; Six arable soils with different fertility in Yongshou county, Shaanx Province with typical
semiarid-climate characters were chosen. Soils were sampled at different depth within 0— 100 c¢m be-
fore sowing. The content of mineralizable nitrogen (MAN ), total nitrogen (TN) and organic matter
(OM) at different depth of soils were analysed to study the relationships between these three indices
and crop uptake of nitrogen (CUN). The results showed that there were good correlations among
M AN, TN and OM in different soil layers. The correlation between MAN and CUN was higher than
that between MAN and TN, aswell asMAN and OM . The correlation coefficient betw een the sum of
M AN plus initial mineral nitrogen in soils and CUN was higher than that between MAN and CUN.
M AN, TN and OM had higher correlation to CUN at the depth of 0—45 cm than that at the depth
below 45 e¢m, and the correlation was the highest at the depth of 30— 45 cm. As an index to evaluate
soil nitrogen availability, M AN was better than TN or OM (or modified value).
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Tab. 1 The properties of soil tested

wi( w( w( NO; -NV

w( organic initial mineral N) /(mg”kgil) mineralized NO3 -N)/ (mg°kg D) N uptaken
soil l/ay.er Eolall( l\i)l) matter) . . 1 2 3 by crops
No. o /{eke / (g°kg7]) NHs—N NO3 =N 1 week 2 weeks 3 weeks /(kg"hmiz)
01 0~ 15 1. 14 12.75 16. 6 5.2 32.6 22.7 55.3

16~ 30 0.97 11.24 10. 0 9.3 28.3 16. 1 44. 4
31~45 0. 84 9.27 8.8 9.2 18. 0 7.8 25. 8
46 ~ 60 0.75 8.00 9.7 5.6 .9 59 8.8 46.2
61 ~ 80 0. 67 7.87 6. 4 3.8 3.9 4.9 8. 8
81~ 100 0. 65 7.78 6. 8 1.4 21 3.5 5.6
0”2 0~ 15 0. 96 10.91 9.5 52 24. 4 12. 1 26.5
16~ 30 0. 80 8.97 6.0 4.4 6 4 8. 8 15.3
31~45 0. 60 6.5l 4.7 6.7 4.5 2.8 7.3
46 ~ 60 0. 53 6.30 7.6 5.9 2.1 2.2 3 21.9
61 ~ 80 0. 49 5.68 6.7 1.6 0.5 2.3 2.8
81~ 100 0. 46 5.04 5.7 2.1 0.8 0.0 0.8
03 0~ 15 0. 81 9.19 6 4 5.7 24.0 12. 1 36. 1
16~ 30 0. 74 8. 42 4.3 12.6 13.3 6.5 19. 4
31~45 0. 62 6.71 5.4 8.5 4.6 2.9 7.5
46~ 60 0. 48 5.34 4.4 6.6 0.9 1.2 21 3.6
61 ~ 80 0. 46 5.27 41 4.3 1.0 L1 2.1
81~ 100 0. 44 5.6 3.8 2.0 L9 L1 3.0
o4 0~ 15 0.75 8.85 8.7 5.5 12. 4 9.4 55.3
16~ 30 0. 69 7.20 7.2 3.4 1.7 2.7 44. 4
31~45 0. 56 6.27 7.3 2.6 1.7 2.4 25. 8
46 ~ 60 0. 45 5.31 6.9 3.7 0.5 0.6 .8 31.95
61 ~ 80 0. 41 5.18 6.2 3.6 0.4 0.1 .8
81~ 100 0. 40 5.00 6.3 3.8 0.4 0.0 56
05 0~ 15 1. 21 14.16 6 4 1.1 31.2 26.8 58.0
16~ 30 1. 03 11.87 6.2 14.5 20.2 12.9 33. 1
31~45 0. 87 10. 01 6.2 16.8 20.2 6.9 27. 1
46 ~ 60 0. 64 8. 44 4.6 14.3 8 3 6.1 14. 4 46.20
61 ~ 80 0. 59 7.46 3.5 8.7 6.0 6. 4 12. 4
81~ 100 0. 50 6.49 3.4 3.2 2.0 11 3.1
06 0~ 15 0. 84 9.36 8.8 4.2 22.6 9.0 31.0
16 ~ 30 0. 77 8.00 7.8 4.6 6.3 55 11.8
31~45 0. 58 6.94 6 4 5.7 2.1 2.5 4.6
46 ~ 60 0. 51 5.93 6. 4 4.8 0.8 .3 2.1 24.15
61 ~ 80 0. 45 5.66 59 2.3 L5 1.5 3.0
81~ 100 0. 43 5.73 6.5 1.8 1.2 0.4 1.6

D1AAMER 2 AN EKZK 3 AHMBZART EXEHA



13

12
Stanford ¥
) : 15.00 ¢
(1 mnd<<2mm), , ,
15 ¢
50 mL ( ),
( ), ,
100 mL 0. 01 mol/L CaCl, 4
, 25mL (0. 002 mol/L Ca-
S04 0.002 mol/L MgSO4 0.005 mol/L
Ca(H2PO4)2, 0. 002 5 mol/L K3S04), ,
8 kPa ’
s 2 (
). 3541 C . 1
b b 2 b
Bremner (4 s
b [ 10] b
2
2.1
0 ~20
cm) )
[1~3,11]
? 1 .2 3
NO3 -N(NH4 -N )
«C 2 , s
31~45 cm R 1.2.3
5% . 2
5% .
, 5% , 0~45
cm 45
cm .
[7 ,
« 2).
NO; -N

Tab. 2 The correlation coefficients between different layers

mineralized NO; -N, the sum of different layers min-

eralized NO; -N and N uptaken by crops

2 incubation time

layer / cm : 2 . average
1 week 2 weeks 3 weeks

0~ 15 0. 476 0.816" 0.757 0. 683
16~ 30 0.747  0.627 0.718 0. 697

31~45 0.814"  0.817" 0.818"  0.816"
46~ 60 0.606  0.731 0. 694 0. 677
61~ 80 0.718  0.646 0. 690 0. 685
81~ 100 0.584  0.664 0.672 0. 640
average 0. 658 0. 717 0.725 0. 700
0~ 30 0.649  0.762 0.708 0. 706
0~ 45 0.720  0.774 0.744 0. 746
0~ 60 0.728  0.769 0.747 0. 748
0~ 80 0.733  0.752 0.744 0. 743
0~ 100 0.732  0.761 0.746 0. 746
average  0.712 0. 764 0.738 0. 738

| ro.01— 0.917, ro.05— 0. 811, n:6; 2) 1 E] ﬁ%ﬁ }%f]‘, 2
BREXIER 3 AAMBERT EXEHA
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Tab. 3 The correlation coefficients between different layers  Tab. 5 The correlation coefficients between total N and min-

mineralized NO; -N, the sum of different layers min-

eralized NO3 -N and initial mineral N and N uptaken

by crops
? incubation time
layer/ cm ! 2 . average
1 week 2 weeks 3 weeks

0~15 0. 586 0.819" 0.778 0. 728
16 ~30 0. 775 0.749 0.752 0. 759
31~45 0. 795 0.786 0.804 0. 795
46 ~60 0. 628 0.688 0.672 0. 663
61 ~80 0. 794 0.764 0. 754 0. 771
81~ 100 0. 616 0.356 0.554 0. 360
average 0. 623 0. 694 0.719 0. 679
0~30 0. 715 0. 800 0.740 0. 752
0~ 45 0. 760 0.802 0.767 0. 776
0~60 0. 761 0.790 0.765 0. 772
0~80 0. 775 0.793 0.770 0. 779
0~ 100 0. 781 0.802 0.776 0. 786
average 0. 758 0.797 0.764 0. 773

1) roor— 0. 917, ro. 05— 0. 811, n— 6; 2) 1 H 7’7%": ié?‘?‘él‘; 2
AR ERIEHR 3 AAMBART EXEK
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Tab. 4 The correlation coefficients between total N and min-

eralizable N in the same layer of different soils

2 incubation time

1 2 3

layer/ em 1 week 2 weeks 3 weeks averaee
0~15 0.889"  0.950°"  0.892°  0.910 "
16 ~30 0.847°  0.922°°  0.88 "  0.88 "
31~45 0.998"" 0.980""  0.998""  0.992 "
46 ~ 60 0. 589 0.939""  0.783 0. 770
61 ~80 0. 804 0.894" 0.862°  0.853 "

81~100  0.672 0.939""  0.893"  0.835"

* % *

average 0. 800 0.939 0.88  0.874
1) ro or— 0. 917, ro.05— 0. 811, n— 6; 2) 1 E] /73251 i%?%; 2
AAEXIEHR; 3 AAREHRT EXE K

6

eralizable N in different layers of the same soil

2) . ..
incubation time

soil No. 2 3 average
1 week 2 weeks 3 weeks
01 0.960 " 0.983°" 0.981°" 0.9757"
02 0.911°  0.988""  0.993"" 0.964 "
03 0.936 " 0.93577  0.936  0.936
04 0. 761 0.869°  0.812°  0.814"
05 0.983 " 0.909" 0.976"" 0.956 "
06 0.838"°  0.965° " 0.88 0.89 "
average 0.898 0.942°"  0.930 7" 0.923 7"

1) rao ()1:0 917’ }’ov05:0. 811, n— 6; 2) 1 )ﬂﬁ]ﬁ%}ﬁ‘i%?él‘, 2
BAERIER; 3 AAMERT EXNEH£
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Tab. 6 The correlation coefficients between total N of differ-
ent layers and depths and N uptaken by crops

layer correlation depth correlation
/ cm oefficient / em ooefficient
0~15 0. 624 0~15 0. 624
16~ 30 0. 661 0~30 0. 640
31~45 0.812" 0~45 0. 696
46~ 60 0. 642 0~ 60 0. 691
61~80 0. 688 0~ 80 0. 701
81~100 0. 614 0~ 100 0. 709
average 0. 674 average 0. 677
1) roo=0 917, ro.0s=0 811, n=16
23
s
s
s
, 0. 911 ~
0. 996 ,  46~60 cm 5% ),
1% .
»  C/N 1

N
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