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1980—1982 S 3jE], 7 pH 6.8—8.3 =R LI F, RAEARMCXHEEIERXRNY TS
BB E RERNMREEDLERT 115 RBRNERR, 2B (» =47), B,
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WO S ER BT RUIE R RO b B B B e TR NS 5 L IR R > R
W BB M0 + K ORI . R
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Table 1 Adsorption of two nitrogen fertilizers by soil
(water-logged paddy seil, pH 7.3, 1982)

® e %Eﬁﬂ/ﬁi{)ﬁ ; :t/ﬁ?g%ﬁﬁi_l) R (%) *ﬂ;ﬂ’?ﬁ:ﬂ(%)

. m m soi . clative
Nitrogen N conccg(ration Agsorbcﬁ NH, Adsorption adsorption(%)
fertilizer in soiution by soil (%) (AS=100%)

645 78.5 57.1 107
B o 323 45.9 65.9 107
161 27.9 78.3 106
81 17.4 96.1 110
645 75.5 53.4 100
en |2 o | om | om
‘ 81 17.4 87.4 100
BUAR L B AMBREARMAREZF, BARERES L RRHAO B ER L
W RS, B EARR S #  ER—REECR 2),
%2 FTELBANTEAREHERH
Table 2 Adsorption of different nitrogent fertilizers by different soils
o w lﬁ—ﬁcdﬂé dd [ %bl dd Fl i 1
.. aterlo a Permeable pa vo-aquic soil,
x m Red carth, Zhejiang soil, gﬁangrl‘:ai Y soil, Shanzhaiy * Bc;lii:\g !
(pHS5.1, Clay 13%) (pH7.3, Clay 33%) (pH 8.5, Clay 14%) (pH7.8,Clay 119)
Nitrogen
fertilizer AL *ﬁé];l%ﬁﬁ % ﬁgy‘ﬁ%l‘ﬂ I 54 mzr;u%m Lo m;u%m
(%) Relagvc (%) Rel:;vc (%) Rela:ive (%) R(d:tive
Adsorption [adsorption | Adsorption (adsorption | Adsorption |adsorption | Adsorption |adsorption
B 62.4 100 65.9 100 52.6 100 57.2 100
W 45.6 73 61.5 93 48.2 92 54.0 94
k£ 40.1 64 46.1 70 45.9 87 51.4 89
e 36.4 58 49.4 75 41.3 79 33.1 58
RE 5.3 8.5 5.3 8.0 6.0 11 6.3 11
)
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BERL N R RERESINRN, MRS G WREHRE T, L3 SR
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(92%) > H,50,(61%) > H,CO, (B MK, H* F HCO5, 20°C REIRMEEHE BN
4.45 X 107), HifiSAMRIASA NS MORIRAE RV ETHBEOBE,
HCOj; > SO > ClI- > NOj,,

RO, T MR — AN E R, A ed ) A HUR R AL 2 AT UM B B Fo
AR A SOF, EEMS: PR Catt HR CaSO, BEHTIRD SO7, B
ARG NEY g IMRH, BEE oH > 7 WEKE T E, BEHB, B—AEER
EREEHANEETRESR SRS, BRERNOMEE S %L CO,\ A, B EBY
HCO;, LA 5Lk B+ MBS h Co, ATk, KRBT HMARZH S
co, #aR1, Xy Cos A HCO; B 5 CO, R FHEH, RE+WAHEEBEER
WS BOBA RS T3  th AR R &ME (Ju SOF #2324k, HCO; bl Co, Rk

%), R ET R N T8 1 WA &,
' A A EHAYUR RSB HIES B W TORCIAREN, mmgst
TR B K 35 100% , MIEALERS 68—71% ; BREk &S 145—191%,

EREME TR ARARG(RAE SIS HOREERRET Y, BRERNRK

BB FHEH)SRAESEEEEER, bR ARG BRI R bR,
 BESETHEN,REBAEEORUASER, A LRAS S EHERRR
REME FARELALBRR DML, BFX—HEXBALHTBRENSH RS,
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BRUTREREZN, AEKEARETES TMARNENSE, RES)NOEMRL,H
StE—F L, N E B AR TR, %3 T BREOKARED, ARBENRILEN
1/3%6f.
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Table 3 The leaching loss of different nitrogen fertilizers from different soil columns

a = " RE , # =
R B Red earth Waterlogged paddy soil Fluvo-aquic soil
Nitroge . . . . . .
e % e % i3 #* % L
ili (4 (4 (] (]
fertlizer Leaching Relative (%) Relative (%) Relative
loss leaching loss | Leaching loss | leaching loss | Leaching loss | leaching loss
B 12.6 100 5.32 100 4.93 100
wek 40.0 324 7.60 143 13.6 276
ek 47.4 376 20.9 393 14.8 300
RX 82.8 657 76.7 1442 94.6 1918

1) MR LR, 1980, ¥ H,
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Fig, | The volatilization of three nitrogen fertilizers on different soils (12 days)

4 LHEEETALALHERE (RAKBEAFREELNR

Table 4 The volatilization of some nitrogen fertilizers on different soils

6 /N 8 K
+ - = e 6 Hours (mg N) 8 days (mg N)
Soil Nitrogen #e B *H B
ot -
erdilizer Top-dressing Deep-dressing Top-dressing Deep-dressing
409%* | 809%%* 40% 809 40% 80% 409 80%
1542 4.86 4.76 |0.203 [0.016 | 17.8 16.1 0.521 | 0.097
a : ek 0.084 | 0.003 | 0.002 | 0.006 0.218 { 0.036 [ 0.032 | 0.198
RE 0.023 | 0.003 | 0.018 { 0.007 0.902 | 6.95 | 0.028 | 0.353
Btk 4.88 4.75 | 0.001 | 0.024 16.8 13.8 0.448 | 0.124
# RIR Wigk 0.302 | 0.183 ] 0.001 ) 0.006 0.891 | 0.575;0.117 | 0.014
RE 0.017 [ 0.031{ 0.001 [ 0.003 9.77 6.66 | 0.645 [ 0.190
ek 7.33 4.63 | 0.037 | 0.033 18.8 15.5 0.523 | 0.546
®m Wk 1.43 1 1.39 [0.522 {0.070 | 10.5 8.82 | 1.41 [0.314
R¥E 0.340 { 0.011 ) 0.003 { 0.001 10.6 5.36 [ 0.796 | 0.461

* HiEE KRS 2,
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BERZNE, BEXRKRL, HEMBENGKELTEE, REARAEENE, £
MAAREERRM S0 20 E, BENERRELETHRENBLE , RBREH, &9
AR BRENELZRY, XEBHTAKRYEISMEAKEXN Ca(HCO,), MR, A LEMNR
o, TTeEgksR A (NH,).SO, + Ca(HCO,), - NHHCO, + CaSO, BIS MR, AKF
PAERERA NH, (SRR EA NHHCO;,, MR —BiEHNgH. Mt EErE,
BREMES). REENPNERREBENID, TEUANRABRZ4EN NH, D, 854
PlFmEnRet, BERBEEGT 2—4 KUB(FE 5) MEKESEY NH, HCO, B
RoEREMAeREMM, EREE T8 N ABAMTRE -—RNERLE.
HARZRERAR L LOERHE, RIRAT LHERFBEEUE ERBIE,

¥5 =HERERELIRLHRELE

Table 5 Volatilization processes of three nitrogen fertilizers on different soils

I VA |
e Fluvo-aguic soil Red earth
Time BB OB R%E B Bk R#
(days) Ammonium Ammonium Amionium Ammonium
bicarbonate sulphate Urea bicarbonate sulphate Urea
top* deep®* | top deep top | deep top deep wp deep top | deep
1/4 7.33(0.037 1.43 | 0.522 0.340[ 0.003| 4.86 | 0.203 | 0.084 0.002 0.023{ 0.018
1/2 11.6 | 0.03% 2.79 }0.530 ] 0.353 0.005| 8.47 | 0.204 0.195 | 0.002 0.048| 0.022
1 13.8 | 0.089 4.40 1 0.650 | 0.414| 0.009| 11.4 0.223 0.203 | 0.008 | 0.048] 0.026
2 15.4 0.171 6.14 0.770 1.05 | 0.048) 13.7 0.279 (0.210 | 0.012 0.048 0.026
4 16.8 | 0.280 8.20 | 0.920 6.49 | 0.296 15.3 0.368 1} 0.218 | 0.030 | 0.056] 0.028
6 17.7 0.391 9.29 p1.29 9.08 | 0.563] 16.4 0.439 | 0.218 | 0.030 | 0.155| 0.028
8 18.8 [ 0.522 10.5 1.41 10.6 | 0.796] 17.8 0.521 - - 0.902] 0.028

* %% (Top dressing.),
e W(Deep dressing.)

HAaUURSRIRSERT. MHEEBERE (mg//M) MEREXPEBAGREF HX,
r = 0.9920 (FHIF r = 0.9978 (FHi)o AHU=ZRERE=F+B I WELZHEITE
5 EHRF T 60

HETL, RREERERET , AREAMLEE . BUONBELRRS, A BERXRHR
fE,—B&EE, AR ERNZERLERN. RENAREEMZE, B TERRH
8l 2—4 REBREMENERE, BT o EAREMFE, NELHERRG TR Wik
EE R - MR T, 0L 4 R 6 R AGHARKE, A &G T, KBNTHRE
MR K ZE,

BARRNELZRAKL, ANSHZIHEEAEN, ANRRFES DI GERER
B so (85 A N)V100 7 (17 FN)L 150 T (255 r N) F1200 F (B4 r N) RO &
B, B T iR A A E W R NH, fOovR BB e R B 3% In, $o8 2 M S /rpE e AR B msé i, B

ERARN,2-ENEE, RREREHABEMRENRE, RERRAE @Mk
Z2%(E 2), IRAREEERES - MEEERNR R, EZEEREITHEEE AR,
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Table 6 The volatilization characteristics of three nitrogen fertilizers on different soils

B B +i = W1 % R ENI% B
Applicati Nitrogen (mgN/h) Power regression ’
pplication Soil g Inidal volatili- equation
methad ot tertilizer zation amount Y = Axt
B 1.22 y = 12.21502% 0.9419
ﬁ i 0.238 y = 3.7497£0-34% 0.9831
R¥E 0.057 y = 0.8684x! 3% 0.9451
ﬁm (40% 'E' &ﬁ 0.813 y= 9.48522‘0"0“ 0.9435
_ % e 0.050 y = 0.475350-17% 0.8620
HRfAR) e RE 0.003 y = 0. 15511117 0.9765
B 0.810 y = 9.6564x0-33%* 0.9542
% e 0.014 y = 0. 16732029 0.7541
RE 0.004 y =0.0529x0-7%> 0.7915
e 0.006 = 0.09146x°214* 0.9898
?; mer |- 0.087 y = 0.688750-1%° 0.9645
R 0.0005 y = 0.01912¢"767 0.9821
B (5 X = Bk 0.002 y = 0.0333850-71 0.9906
% Foek 0.002 y = 0.022]5x0-41¢ 0.9874
‘ N
0%, IR FF KB ) = RE 0.002 y = 0.02855x1 7 0.9678
B 0.034 y == 0.2564x0-1920 0.9596
g ks 0.0003 y = 0.00626x°-""% 0.9729
RE 0.003 y = 0.023310-114° 0.9140
B e
T aof B #e
Ie 2
2 ﬁ, 3o} 2 0 mr
s
s
z g 20 s
N
E @ 101
=
E
< 0

8.5 17 255 34 85 17 25.5 34
HEMAR ()

spphcation N (Jin/mu)

2 ZHREARERRTERLREL)

Fig. 2 A comparison ot volatilizations of three nitrogen fertilizers under
different rates ot applicauon (Fiuvo-aquic soil)
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Table 7 Nitrification processes of nitrogen fertilizers on different soils

AR AL (Rt
+in L e Nitrification 9% of N in different time
. Nitrogen
Soil fertilizer 1S 1% 5% 8% 14 % 20 %
1 day 2 days 5 days 8 days 14 days 20 days
u e 0.345 0. 690 1.37 5.00 9.60 10.8
e 0.345 1.21 2.07 5.34 9.82 2.1
L RE 0.172 2.24 4.40 5.69 9.75 23.8
" e 6.38 16.4 63.4 66.7 69.9 81.3
* B 5.34 11.9 61.9 66.4 69.7 72.0
® RE 10.2 16.2 62.2 78.1 70.6 79.5
. B 1.03 7.76 42.6 78.3 70.8 79.7
e s 14.7 29.8 70.7 73.0 76.3
=4 RE = 7.93 17.8 77.9 80.3 76.4
* M.
LRI E BT REra B,

ARE BB AR, HAE RN E R R Do BAME ML RWAR, =FBAENWH
WhES BN ERGEPN 4.6 ERDEUGES)

B3 =HEUMETH LN LHWLNE

Table 8 The nitrification characteristics of three nitrogen fertilizers on different soils

= e N % WM E AR
+i Initial nitrification % Exponential regression equation of
Nitrogen nitrification rate
Soil 1 W/
tertilizer (first hour) Y = Aet* r
o B o 0.058 y = 0.5255 . co-t7ex 0.9240
- 3 ] 0.058 . y = 0.6348. .07V 0.9457
k] R ¥ 0.029 : y =0.7372 . o019 0.8349
® R B % 1.06 y = 15.31 - g%t0"* 0.7498
E 3 B OB 0.89 y = 12.93 . g0 128 0.7364
% R X 1.70 y = 18.80 . gnavros 0.7534
] B OB 0.172) y = 16.25 . e0-0%0x 0.7238
m ﬁ % * y = 19'70 . ‘o.ﬂlnu- 0.8193
* R X — y = 11.47 . co-110 0.8022
*RE&ET,

EEEHNEREOMNLHE, RBEFORS, RRBLLEATE NH-N 5,7
fEiB MM, A LR E R FTERAN, REERBRIANERBRMRD ., 2—4 REA 1R
Wm(E S), BEMBARES, REOPHIHCRORE, EFZR(PE)MLM (Bit)
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L, BB BRENREZE % XERMEOER: ——RERROKMATRRER, Bifn
ERR—-FHRAEESNEATHA, BEXE5REEHTERO ERELZTRERR—
B B—-ma et R AeMEARETRMA NH-N, LW EaR AgtEX (-Co-
NH,) e H. BHNRARLRUEHEUER, MRE—FHRRAREBOMLEER, HE
4 SMBAE W2 LR B W 52 L R M T DL B T R R I -CO-NH, ER—NME
B — SRS,
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ON THE AGROCHEMICAL POPERTIES OF AMMONIUM
BICARBONATE

Xi Zhenbang, Shi Xiuzhu, Liu Mingying
(Institute of Soil and Fertilizer, Shanghai Academy Agricultural Science)

Cao Yiping
(Beijing Agricultural University)

Wu Xun, Ru Guomin
(Institute of Tea, Chinese Academy of Agricultural Science)

Summary

The properties of fertilizer appeared under the interaction behaviors between nit-
rogen fertilizer applied in soil and components of soil such as adsorption by soil,
leaching and volatilization from soil as well as nitrification and denitrification of ni-
trogen fertilizer are regarded as its agrochemieal properties.

Although ammonium bicarbonate is easy to decompose and volatilize and inconve-
nient to store, transport and apply, laboratory simulating experiments have showed
that ammonium bicarbonate is more easily adsorbed by soil, less leached from soil, as
compared with ammonium sulphate and urea; and its volatilization sharply decreases
after incorporating with soil; only the rate of nitrification is similar to that of am-
monium sulphate and urea. There fore, if the method of deep application is adopted,
its effect on crops in fields can also be similar to that of ammonium sulphate or urea.

The volatilization process of ammonium biearbonate, ammonium sulphate and urea
can be simulated by power regression equation Y=Az" and the correlation between the
initial volatilization amount (mgN/h) and regression constant A is significant. Their
nitrification process on different soils can be simulated by exponential equation ¥=4¢",
their initial nitrification rate (%) and regression constants 4 and B are approximate
on the same soil but very different on different soils. which indicates that nitrification
rate of nitrogen fertilizer after it being applied in soil depends mainly on the soil pro-
perties.



