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Influence of initial nitrate — nitrogen on methods of measuring soil
nitrogen supplying capacity in calcareous soils
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Abstract: Seventeen calcareous soils representing different organic matter, total N and NOj -N contents were
sampled from Chengcheng , Yongshou and Yangling area of Shannxi Province, and the soils with and without
leaching of NOj -N were used for pot experiments using wheat as indicator to discuss the relationship between
initial NO; -N and mineralizable N determined by various methods with wheat uptake N. The results showed
that when initial NO; -N were not leached, soil initial NO; -N extracted by KCl directly and KCl boiling
method, and leached by CaCl, before aerobic incubation were closely related with wheat N uptake, the correla-
tion coefficients were 0.934, 0.856, 0.862, respectively, all reached at 1% significant level. On the contrary,
it was no good relationship between mineralizable N extracted by aerobic incubation, water logging method,
boiling water method, alkaline permanganate extraction, acid permanganate extraction and NaOH hydrolyzation

diffusion method with wheat uptake N. When initial NO; -N were leached, the correlation coefficient between
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initial NO;3 -N extracted by KCl directly and KCl boiling method, and leached by CaCl, before aerobic incubation
with wheat uptake N were decreased greatly, and could not reach 5% significant level. However, the correlation
coefficients between mineralizable N extracted by aerobic incubation, water logging method, boiling water
method, alkaline permanganate extraction, acid permanganate extraction and NaOH hydrolyzation diffusion
method with wheat uptake N were raised obviously, and all reached 5% or 1% significant level. Of which, the
NH, -N mineralized by one week waterlogging and NO; -N leached by two weeks formal aerobic incubation, as
well as NH; -N extracted by Conway method varied greatly. The correlation coefficients between mineralizable
N and uptake N of wheat above ground raised from 0.443, 0.119, 0.259 t0 0.866, 0.767, 0.763, respective-
ly. It showed that the poor effects of mineralizable N on reflecting soil N capacity were influenced and disturbed
by initial NOj; -N, warning researcher to pay more attention to correctly evaluate the function of mineralizable N
when soil initial NOj -N is higher .

Key words: soil; initial nitrate nitrogen; index of soil nitrogen-supplying capacity; methods of measuring soil

nitrogen supplying capacity
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Table 1 Basic properties of soil samples for pot experiment

LS R e AR RROD . SRR o)
Soil No. Site Preceding crop OM Tot. N .
Avail.P

1 # % Chengcheng /h#E Wheat 1.006 0.040 14.59 8.1 7.9
2 # I Chengcheng /N Wheat 0.904 0.043 12.19 6.6 7.8
3 # 3, Chengcheng K& Soybean 0.999 0.044 13.17 7.9 8.0
4 ® % Chengcheng 3R Apple 0.789 0.034 13.46 3.1 8.1
5 3% Chengcheng E ¥ Corn 1.035 0.039 15.39 5.6 8.0
6 #i% Chengcheng BEH Chili 0.962 0.046 12.13 3.5 8.0
7 #E8 Yanglin 0¥ b Sandy beach 0.573 0.026 12.78 5.5 8.0
8 #% B Yanglin k& Soybean 1.579 0.074 12.38 25.6 8.0
9 B Yanglin 3K Vegetable 2.069 0.095 12.63 57.9 7.8
10 ¥ B Yanglin EX Corn 1.321 0.073 10.50 16.3 8.1
11 # B8 Yanglin Ek Comn 1.616 0.080 11.72 23.9 8.1
12 7 # Yongshou PE . Watermelon 1.351 0.059 13.28 12.5 8.1
13 K #F Yongshou X & Soybean 1.095 0.062 10.24 3.6 8.1
14 ik # Yongshou $ # Buckwheat 0.537 0.029 10.74 3.0 8.2
14 & # Yongshou B F Millet 1.309 0.065 11.68 6.3 8.2
16 7K #F Yongshou £F Millet 0.783 0.035 12.98 4.4 8.1
17 & % Yongshou B F Miller 1.347 0.069 11.32 11.5 8.2
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Table 2 The Correlation coefficients between soil mineralizable N after incubation with wheat uptake N

i H BRI Acrobic incubation Waterlogged incubation
Item 1 2 3 4 5 6
KMk Soils without leaching
# E# Shoot 0.862 0.704 0.443 0.62 0.777 0.119
BHE Plant 0.863 0.692 0.456 0.619 0.785 0.251
W PE L 3 Soils being leached
# L& Shoot 0.557 0.663 0.767 0.643 0.640 0.866
¥ Plant 0.684 0.530 0.695 0.638 0.668 0.832

H:1- 2% NOy -N;2 - Bis¥ 1 A NO; -N;3 - IERR#E3% 2 AF LM NO; -N;4-2+3;5-1+2+3; 6 - BAHEFFT K NH-N, T,
Ip, 05—0 482 Xo.01 =0.606,
Note: 1~ Initial NO; -N; 2 — NOj -N extracted by one week pre incubation;3 — NO; -N mineralized by two weeks formal aerobic incubation;4 —

2+3;5~1+2+3;6— NH, -N extracted by one week water logging method.

3 TMUFBRBENSNERNEBHEXEY
Table 3 The Correlation coefficients between soil chemical extracted N with wheat uptake N

BN FWPE T | Soils without leaching W ¥+ Soils being leached
N supplying EEK NZ BHkRk N & KR NE BHENE
indexes Uptaked N by shoot Uptaked N by plant Uptaked N by shoo Uptaked N by plant
7 0.856 0.868 0.356 0.441
8 0.265 0.254 0.558 0.454
9 0.841 0.838 0.579 0.507
10 0.465 0.469 0.820 0.732
11 0.419 0.359 0.709 0.735
12 0.397 0.403 0.726 0.711
13 0.298 0.291 0.766 0.824
14 0.438 0.423 0.461 0.583
15 0.298 0.422 0.593 0.719
17 0.169 0.205 0.763 0.697
18 0.186 0.153 0.570 0.574
19 0.128 0.091 0.771 0.639
16 0.259 0.424 0.714 0.778
20 0.934 0.927 0.441 0.344
21 0.183 0.194 -0.387 —0.346

H: 7,8,9 451K 2 mol/L KCI A BEMME N, &A NRFEEZM;10,11,12 REBUFERF KB HNES N(B), K# - ik
B MEE N(BOX) , EREAG T REABE %S N(BOX-B);13, 4, IS RERBBERF KB LHNES N(H), RERFERER
HTRAH &S N(HOX) R W E Z M ;16 03 1 mol/L NaOH B Y M & E N;17,18,19 F R AW KRB &S N, & N, FHL N;20,
21 % KCl EEREM NO; -N MEA N, TR, 15.05=0.482, 1.0, =0.606,

Note:7 - NOj -N extracted by 2 mol/L KCl boiling method; 8 — NH, -N extracted by 2 mol/L KCl boiling method; 9~ 7+ 8; 10— NHy -N hy-
drolyzed by alkaline permanganate method; 11 — NH, -N extracted by hydroliz§tion and oxidation ~ reduction of alkaline permanganate method; 12 —
NH/ -N extracted by oxidation — reduction of alkaline permanganate method; 13 — NH -N hydrolyzed by acid permanganate method; 14 — NH{ -N
extracted by oxidation of acid permanganate method; 15 ~13+14; 16 — NH, -N extracted by 1 mol/L NaOH hydrolyzation diffusion method; 17 —
NH{ -N extracted by boiling water method; 18 — Total N extracted by boiling water method; 19 — Organic N extracted by boiling water method; 20

~NO; -N extracted by 1 mol/L KCl directly; 21 — NH, -N etracted by 1 mol/L KCl directly.
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Table 4 The path coefficients between initial nitrate and mineralizable N in soils without
leaching with amount of N uptaked by wheat
i 2 3 6 16 -7 10 11 12 13 14 15 17 18 19
Paths
H #3828 R ¥ Direct path coefficients
X~y 0.781 0.881 0.951 0.874 0.917 0.882 0.883 0.890 0.910 0.884 0.879 0.944 0.945 0.940
Xoay 0.286 0.158 0.200 0.303 0.180 0.143 0.204 0.177 0.147 0.128 0.204 0.213 0.220 0.160
[6] #8842 R ¥ Indirect path coefficients
X;—~X,~>y 0.153 0.053 -0.017 0.060 0.017 0.052 0.052 0.044 0.024 0.051 0.055 -0.010 —0.010 0.005
X,—~X;—>y 0.418 0.297 -0.056 0.173 0.08 0.322 0.224 0.221 0.149 0.350 0.236 ~—0.044 0.220 0.160
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Table 5 The first partial coefficients between mineralizable N and initial NOy -N in soils with wheat uptake N

BT ES I Aerobic incubation #E 7K 35 3% Waterlogged incubation Eﬁé NO3__N
Mineral N Initial NOj -N
2 3 4 5 6 20
AP+ B, Soils without leaching

1 - 0.636 0.197 0.475 —-0.521 0.353 0.876

2 0.601 - —-0.160 -0.196 0.521 ~0.360 0.929

3 0.586 0.616 - 0.528 0.789 -0.031 0.931

4 0.574 0.474 -0.294 - 0.610 -{.278 (0.942

5 0.051 0.268 —-0.494 0.088 - -0.024 0.867

6 0.706 0.732 0.404 . 0.624 0.763 - 0.976

20 0.099 0.676 0.417 0.670 0.476 0.805 -

WPk 1+ 3 Soils being leached

1 - 0.360 0.515 0.477 0.485 0.774 ~0.015

2 0.362 - 0.508 0.508 . 0.522 0.823 0.406

3 0.130 0.078 - 0.07'% 0.140 0.719 0.134

4 0.179 -0.264 0.263 - 0.214 0.768 0.277

5 0.024 ~0.218 0.205 -0.066 - 0.755 0.185

6 0.348 0.542 0.457 0.533 0.530 - 0.264

20 0.564 0.655 0.706 0.705 0.704 0.843 -

#(Note) 119,95 = 0.497 19,01 = 0.623



3 HE R, E . ARELTRES NO; N HRERB IS ERENER 315
£6 ITRHRUFBIENEBRNO, NShEENRZEI—ZHBEXRY
Table 6 The first coefficients between chemical extracted N and initial nitrate with wheat uptake N
BT ' '
Mﬁial 8 10 11 12 13 14 15 6 17 18 19 20
N
‘o FWPE L Soils without leaching
7 - 0.304 0.240 - 0.380 0.373 0.097 0.275 0.337 0.588 0.295 0.339 0.258 0.719
8 0.866 - 0.431 0.348 0.307 0.169 0.412 0.364 0.438 0.101 0.041 0.005 0.947
10 0.832 0.184 - 0.275 0.305 -0.048 0.443 0.283 0.331 0.059 -0.098 -0.123 0.929
11 0.855 -0.017 0.338 - ~0.099 0.027 0.297 0.173 0.252 0.001 -0.032 -0.032 0.944
12 0.859 0.062 0.395 0.197 - 0.111 0.320 0.231 0.294 0.055 -0.033 0.015 0.940
13 0.850 0.101 0.380 0.324 0.297 - 0.397 0.347 0.391 0.057 -0.109 -0.123 0.94
14 0.832 0.015 0.429 0.186 0.143 0.061 - 0.151 0.256 0.044 -0.111 -0.128 0.931
15 0.847 -0.016 0.326 0.129 0.107 -0.067 0.254 - 0.252 0.032 -0.228 -0.235 0.943
16 0.885 -0.170 0.313 0.102 0.070 -0.018 0.260 0.153 - -0.138 —-0.202 -0.142 0.974
17 0.871 0.230 0.443 0.398 0.368 0.253 0.455 0.413 0.468 - 0.128 0.128 0.957
18 0.875 0.206 0.447 0.397 0.363 0.264 0.462 0.460 0.484 0.119 - -0.117 0.958
19 0.870 0.234 0.464 0.412 0.379 0.294 0.478 0.475 0.479 0.169 0.168 - 0.947
20 -0.17 0.499 0.397 0.551 0.480 0.406 0.441 0.551 0.831 0.597 0.617 0.449 -
#¥E LA Soils being leached
7 - 0.484 0.759 0.726 0.593 0.769 0.372 0.559 0.723 0.544 0.750 0.690  0.289
8 0.187 - 0.724 0.629 0.443 0.680 0.402 0.527 0.638 0.349 0.710 0.677 0.326
10 0.184 -0.001 - 0.150 0.106 0.419 0.033 0.170 0.687 0.470 0.506 0.406 0.325
1 -0.13 -0.040 - - -0.318 0.477 -0.011 0.168 0.158 0.465 0.508 0.405 0.050
12 -0.04 0.134 0.652 0.579 - 0.554 0.091 0.271 0.531 0.641 0.564 0.463 0.165
13 0.376 0.322 0.589 0.470 0.233 - -0.318 -0.319 0.522 0.304 0.433 0.350 0.454
14 0.291 0.542 0.774 0.700 0.562 0.739 - 0.738 0.703 0.512 0.711 0.631 0.373
15 0.286 0.485 0.715 0.614 0.443 0.655 —0.655 - 0.637 0.445 0.617 0.523 0.373
16 -0.10 -0.152 0.473 0.169 -0.183 0.530 0.113 0.275 - 0.402 0.517 0.430 0.133
17 0.309 0.324 0.789 0.718 0.586 0.667 0.329 0.478 0.694 - 0.683 0.684 0.352
18 0.253 0.398 0.633 0.488 0.232 0.416 —0.073 0.093 0.495 0.336 - -0.331 0.364
19 0.273 0.491 0.666 0.540 0.316 0.513 0.010 0.200 0.554 0.519 0.515 - 0.392
20 -0.11 0.486 0.798 0.696 0.565 0.770 0.362 0.552 0.700 0.515 0.750 0.695 -
#(Note) :1g.95=0.497 ,15.0; =0.623
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EEMEIR N B4 H 31.0% MR, SR,
&7 B BT E B9 AT A 46 N (BR7E7E 9 4 K 38 1) 7T
ke N E), ESEREF 2 ARFER
NO; -N, ¥ K 85 3% B 7= 4 19 NHy -N, KCl & ¥ T 8
B R NHS -N Z 569 EHK N 22 E 84
(EAMBERE, HRIESTR, RERESRN
THERHEMMBHL NH, -N(HOX) X 0.461,35
AR BEKBESN  HEFEBROTT LN S5EY
B NEBZRIKHLRE XS 5% 1% UEE
EAkY, ME BRARETERFALBERD
NH; -N(HOX) 5#E¥st 3% N BEAA B BE K
VOEHESEEKEYR NBZEHHELREEET
5% U EBEKME(=0.583,n=17), HPELK
HIBRREAKBEFRG AN 5 ERENEZ

B & A 36 R Bk R Wk ve BT A9 0.119 0 %] 0.866,
AXEYR N BEH 75.0% HER; BREXTE
F2RAFTHHNRZS5/EYH EHRNBZEE
FI% R BB R WK BEAT 19 0.443 L FHE] 0.767, AT X¢
EYIR N B2 58.8% WIMERBMY B N 5%
Wi bR N B 2] A A 5 R B R U A Y
0.259 3B 0.763, FI X EHHR N B4 58.2%
HEE, BESERSFE BAKABREARERRE
REEFTERNTH L N S/EYR N & 2ZH KA
KB HEBEAR,

BE— Xk L AT IRAE R S T R (KR 5,
£ 6), AERFHELK NO; -N &, RFEFEUE K
AN SEYR N B2 B K — R R

BRERMEXEARERT TR, ATERBEAK; BER
74 N5, RAEEM NO;, -N 5EYR N BZHK
—BRAEX R RN LR BEAE TR, TR
BESAHE,

AWK , ARFEFMENTT NS
Vel N B2 MHEXREHNHBRE XL —RR
X BB T RATHHERTRAE T B TR
., REZRAEIERT W4k N X EDRE
AR B ET NO; -N a5 4 N # T ;M
B, RHELENO, NFEREMNEALT,E
EH VE M BT B 46 NO; -N i & 7 ¥ % A% B
NO; -N B F#.

3 Z5iE

3.1 RMkyeLEEK NO; -N B, | KCl E#ER
RIAE 14 NO; -N, KCl #& 36 ¥ Ff B B 2 47 NO; -N
LA 2B S B R AT CaCl, BT R BE OB 1 NO; -N 335
NER N BHEIHR, AHRXRRESH A 0.934,
0.856 F10.862 ,¥3k 1% BEKME, SHHER,E
K HEFe HKIESE B KA R AR R
GRERBEYT BSFEFRBROFAT LN S5/
FIR N BE2ZEMHEXENARE,

3.2 WEEAERS NO; -N J&, i KCl EERBAE LR
NO; -N,KCl # # ¥ fr @ BUR 2 # NO; -N AR #
K3EFHRT CaCl B K BE R R 1 NO; -N 5/ ER R
BZHIMMEXARABREMK, BFE 5% HEFK
W, MESEE BKERE KRR MERER
B ORMEEERFRBEYT S ETRRE Y
N H5ANERNEBZAMHXRABAABRE, BB
B 5% H1% WBEKF, HPELBRABHER
k¥ 1 AT NH NGBS ERER 2 AT
1k B NO; -N RBf# b 8 8 NH -No

3.3 FELHNO; NERERMELT, ZEHF

7T B R R 2k 6 0% 1 NOs -N KIFEM .
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