¥4 E3H T H ¥ R Vol. 27, No. 3
1990 £ 8 A ACTA PEDOLOGICA SINICA Aug., 1990

# 1P ERBE(BES) HFERE
#gAR FEH

(A &t R & X %)

K. Mengel

(2 & B K %)

#EaEEARRERR UN FIERREKRR, AETHIGERKESR. EANNER
B AT URK N ENE R

RBRERAR, B+ AATHAERRECE. SR LEHESERRE 236ppm N, &
RS 22.9%0 0—75 cm H{AhEHE 252 pm N, FLEANUSZ—Fo

B4 “FEE” O “EEN” ERREN NFERTBEFEER . MHUAEEXES
T, BEUNUHE RN B AR ENEEETRA, 0—75 cm LR B%RE X
R, HEEN N 38.0—70.5%, “EER"N 10.4—22.2%, LIBEXEBRRIT,“E
#” (12—72 ppm N) AFHEEN (7.4—10.9 ppm N), ERBBHFASBIREH L
B mEm R/

RBpAEEH, B+ETTHEERERAEST-MERE AR MM EERR
wBHo

21 BT, BIRERRFERNEG, EEET Si—0 NEGERZEERFE
A REER THPXHEEENERERATEAEEOT REARS ™ #
VIS, BRI T MAH EL AR RBE. MRS RN
fEMAER BBL BN EMBARE FHTRMEE A T AR,

RS BRI E I, F B A01E B B R B, T EA R0 I R B R B
NGB, 2 i FEVNEK R RT ON ARIZIERBERE. TR T EREENTR
Bt 2 EBPIERBENSSEMRLEMHE R,

—. B R

AR EARRE—IERLRRMET, HRETMARLBREREOS L. HALRNER
BRIDE 1o RRAZHFESMEY 4 5. B RERDBRER, RES#ERTIE.

LBEMERE BRARMNEANERE 70 AFRRRRMEE, EEAK. RABNEA
HFlo BALEMM 150 AFF PO/ AHNER. EIEES—RREMN—FEM, BREENEK. MK

¢ ARRRALRLAFNABRELSAZHY R TR ERSERE N~ B0



302 | ¥ i 27 &
%1 SR EM MR
Table 1 The main physical and chemical properties of the soil% used in experiment
NN
B E &
(cm) pH & A e ot N
Depth <0.00imm CaCoO, 0. M. (ppm)

0—20
2055
55—75

8.23
8.24
8.24

22
27
35

8.18
8.18
0.32

1.28
0.99
0.88

1030
1000
880

ER 30 m (5 mx6m), RRMAMIENFRER R M, FERNKKEMETRRRLH. R
i ZER/NENEFTIRNE 5 A RERL BRRER 0—20, 20—55 1 55—75 em =/ ERo BREY 600 LRSI
BB, SLEN VR O S ME AR R R R Ao

2. "N ricERSNEENERE HEIAXRREESRNRARRMEE, MEE R
§m' (2mx4m), MXEMELANNARM—W FEERBMERNPORNXRK.

FEERRE T OB ERE: BHETARR B LSRR 0—20, 2025 F 55—75cm =
BN E 2000 5o % Menge 1 Scherer g™ ME&A UNIRIZIERRBEN LM HRIZHFN
TRE0RE—HBETER10cm, H3em MBANAEA. ABFRALR .05 nn NERRH
Mo R, BEFRICLMNARSIETREOFRERENER 17—20cm, 52—55¢m f
72—75¢em 4o WABEHNK. RICHMAENEEIEA, NEBREFEDH T RAMEIERRE
(“NHY + "NH}) e

3.HMAE TMERRERBEHRER Silve F Bremuer EUORE, F—HURE=IE
Ho "N £E M ZHT-1031 NE#UME.

(=) BE/MERR

1Lt ERBESE Bt ERREHSRILE 2, NEDRETR, R
PR hEBSENREER B 0—75 cm TikthiERHEF 4 RIK 252 ppm, B
Bk 2359 kg N/hao Heh$E& & 236 ppm, SLRM 22.9%, BBk 566kg N/hao T
F R AR 4> BI& 241 ppm. 24%., 1012kg N/ha F1279 ppm, 31.7%. 781 kg
N/hao ‘

2NEERPERRENHASTHE  AEERERSE DIERRES BOZEE
fCE 1 FE 2, BRETR, 0—20 M20—55cm HELMAOERSRE, FAhERIA
(RERLBDUBHIBEEFTRABEFMMM—HEDE TR, R ZHBETEEMN
MR ABEB AR, EFIEHRE,MEXEHB TR, JIWRNESENZEINSAER
BE(E 2.8 3)o 55—75 cm T IIEARBBEAOT LNFRE, R ITRIEF &, RELHM
FFEHRERD, KEXABEFH. EREEAMRERERNGELR, A& ELE
thiE R AT (LA AR, REBEMA BV IE R TRHRAES.
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»

3 4

B B ERRE(EES)E RS

303

300

280¢

non—exchNH{—N (ppm)
FEfR B NHI-N

220}

et $20; 3
A 0—-20cm

0 20—55¢m
® 55—75¢m

210

1 HEENRET NEAE R RIER RS SR~

N .

9/10" &3 _ 5/4  22/4 2/5 7}6

. KEERH. (R/B)
Sampling date (day/month)

“pPC LR BIRRERBER 5% 1%KTE)

PRORERADE,

Fig. 1 Content of nonexchangeable :ammonium of soil in the growing season
under condition of N fertilization (¥—® indicating no singnificaiant difference
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singnificiant difference at 5% and 1% level respectively)

Table 2 Content of nonexchangeable ammonium in manured loessial soil

% R BB 52 N(%)
BE( )E Nonechangeable NH} (%)
D:mth Percent in
e N(ppm) N (kg/hn) total N
0--20 236 o 566 22.9
20—55 241 R 1012 24.1
55—75 279 781 31.7
0—75 252 - 2359 26.0

* ERGRESRFLHLBART R,

23 SEWBANITARLWERRRLE (N, 7o)

Table 3 Mean content olf noﬁuhlﬂibble NH? —N in soil at five
growing stages (ppm NH} —N)
& H W 0—20cm | 20-—A55cm 55—75c¢m
Growing ' ; w2 | am | rem| mx | ex | x
stage \lavgg( \Tvﬁﬁn DIFF. | WN. | WON. | DIFF. | wWN. wgﬁﬂ. D*IEF%.

B 241 236 54 245 232 13#* | 273 269 4
BB n3 206 7+ 225" | 214 | 11e* | 290 297 | —7
A 213 206 7+ | 220 214 6* 282 273 9*
FIER 256 241 .| o | 262 257 5% 269 267 2
I 2k 15 240 233 ™ | 238 232 6* 287 285 2

*** DBRTERBEIL 10%. 5%7KFo
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Fig. 2 Content of nonexchangeable ammonium of soil in the growing season under
<ondition of no N fertilization (*—" indicating no singnificiant difference; *+%,
*+4+” singnificiant difference at 5% and 19 level respectively)

B4 PREWNPIRERRE (NHI-N ppm) BASRE
Table 4 The maximum net release (MNR) of nonexchangeable ammonium
(NH? -Nppm) in soil in the course of wheat growing

8
- w N fertilization No N fertilization
g =3
I AR A
[-] H .
%E wl BEOIRT ) wd |wgd | ®E | Mt | K2 |Wod
a ] 829 el ﬂ‘g HTZ 29 % 4 ﬂ‘:é #TZ
@ oo} i K K = oo —_ K K =
L4 i B = L]
0—20 236 213 - 23%* 9.7 206 —_ 30%* 12.7
2055 241 220 —_ 21%* 8.7 214 — 27*» 11.2
55—75 279 — 269 . 10* 3.6 — 267 12# 4,3

o HARTERDEA S%M 1%4F
EREEERSERN, RESYE 0P2NERBEKE, FHESHRIKRE. HILT
I, 6 A 3 i SR R By o

4 ERBZENBASRER THRIERRZNDISTEAEN LI ERAEE
NH{-N, #HREEARSLHIBNEEGRB. NEETFHOELMERREEBT
BHFEREREYS T EERPRENOREF H. \TABRMISHETHLRER RS
SRZE, NHEEEEETERRZOEDE N, RPRERSEIEREZARNE
FPRABRER, FREZSBRMNORRBIRERS2ER. #4 El, ZELK
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FRICH“FEE"H (°N FREESSFRAD. XMAKE MR ZELER XM 5 IE R &
EORRBUAN 0L, BT A Btke MBS RFIARE 3 F1& 5o
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Fig. 3 Content of total nonezchangeable ammonium (*NHI+EYNH?) in soil at the
begining and end of wheat growing season (**singnificance at 19 level. The left
histogram indicates the case of N fertilization, the right the case of no fertilization)

%5 HFASERMBKSTWE (NHI-Nppm)
Table 5 The net release (NRA) of tow different fractions of nonexchangeable
ammonium (NH} -N ppm) in soil

B’/ AR
o~ N fertilization No N fertilization
g
®. He EN HEE:
« - > >
. 2 =3 Y g«; - =5 iz 5 g«: gf\x
Fexd e hd - ] &’& - a Red N
[=] ¥ e Wz - N4 W B w o 4 - N4
o S # # o ® i &
° - ° -
a < @ <
bl 0-—20 13.31 3.98 | 9.33%» 70.1 13.31 3.93 9.38%% 70.5
20--55 17.14 6.38 (10.76%» 62.8 17.14 6.27 | 10.87* 63.4
9] 55—75 19.41 12.03 | 7.38%* 38.0 19.41 9.9 9.50* 48.9
0--20 277 233 44% 15.9 277 245 32* 11.6
E-) 20—55 280 242 33+ 13.6 280 251 29* 10.4
) 55—75 324 252 72% 22.2 324 258 66* 20.4

S oF I
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LERKZBBNSRE A 3HAR/NEENNRRENERR & (“NH +
“NH,) g&. HEYL, ANRARMRRARHE, EAERENELELERELHAD
FREZSBRHRKEZENATE. RN EBREMCERE, A 0—75cm L&
BRPIERBEARBRRIF 181.47 ug N/g R1156.75 ug ng, BRRERESHZ
19. 49%5ﬁ] 16.84 %,

2 FEETSRTEAER ﬂFﬁﬁ%Eﬁ)@ﬁ)ﬂz Mengel [t "N B R A TiE
RS EE R ENEZRE. AR, T2 "NLEBL hER{ZBBEE " FEE" D
CN SR EHR” (N 82), FUXRRTEURER AL NERE. ARARE
RAEARGEAEN LR PTRRH S DIERR Y, HRETURARARELHGER
BRI B B IR B A R .

HEREF(LES), 13—20 ppm "N HE TERBEREN 4.6—57 PN %
B, XM “HEARE" WERAERANEREE, KRARMEMIIBRANSERRLN 71—
11 ppm N, BRBEHREX 38.0—705%. EARBBRHEKR, EEXEERER . B
TEM BREENEA ERENIERREZSREE R EBWo

T EAEN ERBEERRY 29—72ppm N, HEYT “FEE A28 3.9—
6.6 %, B BBRRN AR AN, ;4 10.4—22.2%, KHAFEEL DT 1/30

= " B

ﬁﬂiﬁ&@ﬁ?ﬁﬁ@iﬁﬂ:@%’mw&%{tzq% HTIRERRENEILIIEE
HREG R, LRBRREARNEMESRENEN GE 3). Bit, TLAARIERRTF
R#\EOEM R, Fﬁﬁigfﬁij‘ﬁ:tiif‘?&%ﬁg{%fo ElFRﬁ%EH'JﬁﬁHﬂ!EEEtE
M ERMBEEFOAMH

REFREBAN“FEE WIERAELERENT /Y, LN BE0"FRHR
B ARSI, R UN FIERRBIERT “FRE" AONERER. BA 0—
75cm Tk BIRICAIERB R BIRE Y 7.38—10.87 ppm N, % RRik 38.0—
705%, SAMENBEEETENK. BENERRENENERERBHETHRE
SERY, H 0—75cm TARFPHFHBERREN 104—222%, AREEMN /3. BE, 2N
BRERHRK. ENAXREF, 0—75cm TAKRGREEN 12—30ppm N, XX
B 29—72ppm N, HHAELT “FEE" FRBEN 1.6—2.8 FH13.9—6.6 5. H
AR RERM N FRICERBREMEX AR PIER, EMELHERREBRENE T
ERRAR. SETASUEBERY S5, BENESURBERNENELE o

RRLAREHBITATHEAN L DEEOREER. MXRRTERERES%
BN EEEMERRTH S5—75 cm LEINFERGKESBEMM. B 1 FE 2 hIER
L& B RIREZIR N B E, TSR S 13 L MA RS L i EE " Eo
H5h PN R RBHENER WG E R’ SRR 13.31,17.14 70 19.41 ppm "No
R DM M EE SRS e XE BN EUERR ZH AR BEHRME
P LS %o
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AVAILABILITY OF NONEXCHANGEABLE (FIXED) AMMO-
NIUM OF MANURED LOESSIAL SOIL IN CHINA

Fan Xiaolin, Li Changwei

(Norihwessern Agriculiural University)

K. Mengel

(Instisute for Plami Nusrisiom, Jusius Licbig University, Gissen, W. G.)

Summary

The present work is a part of the cooperative project between Northwestern Agricultural
University Shaanxi, China and Justus Liebig University, Gissen, W. Germany.

The content and variation of nonexchangeable ammonium in manured loessial soil and its
availability for winter wheat were studied through a common plot experiment and a micro plot
experiment using “N-labelled ammonium under field condition during wheat growing period
The experimental results showed that manured loessial soil possessed a greater reserve of nonexch-
angeable ammonium; in the cultivated layer of 0—20 cm of the soil tested, the nonexchangea-
ble ammonium amounted to 236 ppm N, constituting about 23% of the total N, and in the soil
layer of 0—75 cm, it was 252 ppm N on average, constituting a quarter of the total N. Both the
newly fixed ammonium and the ammonium oringinally fixed by soil played an imortant role in
wheat growth; the former was predominated by its higher availability, while the latter was ch-
eristerized by its greater quantity. The maximume net release (MNR) rate of newly fixed am-
monium ranged from 38.0 to 70.5% in the soil layer of 0—75 cm, being much higher than that
of the ammonium oringinally fixed by soil that ranged from 10.4 to 22.2% in the same soil lay-
er. Howerver, the MNR amount of the ammonium oringinally fixed by soil was 12—72 ppm in
the soil layer of 0—75 c¢m, it is much more than that of the newly fixed ammonium that was only
7.4—10.9 ppm“in the same soil layer. It was also proved that the fixation of ammonium by clay
minerals in manured loessial soil could act as a pool of N in soil and applying N tended to
increase the nonexchangeable ammonium in soil.



