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** (NH,),50, of 60 mg N/100g scil is added, ** (NH,),SO, of 6.47 mg N/100g soil is added,
CP at the rate of S5ppm in soil is added. CP added at the rate of 5 ppm in soil is
2. The difference of nitrification between CK added.
and CP in both soils has the significance of 2. The difference of ""NH,~N recovered between
P<0.01; CK and CP in both soils has the significance
The difference of nitrification between two of P<0.01;
soils has the significance of P<0.,01. The difference of “NH,-N recovered between

two soils has the significance of P<0.01.
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Fig. 3 Effect of CP on the rate of nitrification and the amount
of nitrite bacteria in pot culture with wheat
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FOR, WL ZE B R o2 A Ik 3 b O R REA ., {8 55 05T . 7E A RORA A e 300 1 Rk ik
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Table 1 Effect of CP on the decrease of N loss

TP ARE N B EE
+ & = Residual "N in soil B
Soil Treatment BN (% %/ % of N loss

100 %= 4-) A N % decreased
mg “N/100g soil

WG R BN 1.96 45.5
(pH 8.4 45 5L/ 0.93%)
Strongly calcareous loam N 4 CP 2.04 47.3 1.8
(pH 8.4, O.M. 0.93%)
BAKERT BN 2.16 50.1
(pH 7.9 HHL.IK 2.30%)
Strongly calcareous loam BN -+ CP 2.19 50.8 0.7

(PH 7.9, O.M. 2.309%)

P BN 3.58 83.1
(PH 6.1,%75LIF 3.149%)
Slightly acid clay loam BN 4 CP 3.94 91.1 8.0**

(pH 6.1, O.M. 3.14%)

Bebknsm+ BN 3.51 81.4
(pH 5.7, 5855 1.609%)
Acid loamy clay N 4+ CP 3.44 79.8 -1.6
(pH 5.7, O.M. 1.609%)
[:4:3: T ifawt “N 2.98 69.2
(PH 5.5, % HL/% 2.88%)
Acid loamy clay BN + CP 3.29 76.3 7.0%*

(pH 5.5, O.M. 2.889)

*OEEGIE (P<0.01) B FAE,
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Fig. 4 Effect of CP on the rate of nitrification and the amount of
nitrite bacteria in rice field
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T2 FERIRERH ARHEW (1978 )

Table 2 Effect of CP on the increase of nitrogen recovery

£ = KAEBRIE PN% ¥ In%
Treatment % of N uptake by rice % of net increase

REBEHRRE 22.3
Powdered urea,

top dressing
i E+CP 24.8 2.5
Ditto + CP
2% 3 dilsticd 29.0
Powdered urea,

incorporated dressing
B L+CP 31.7 2.7
Ditto + CP
REBEPERNE 25.8
Powdered urea,

deep dressing
&k +CP 25.3 ~0.5
Ditto + CP
RERREREE 55.1
Granulated urea,

deep dressing
B_E+CP 56.7 1.6
Ditto + CP
REMEREEE 61.9
Powdered urea, top dressed

at panicle formation stage
@ L+Cp 64.6 3.2
Ditto + CP
B E SR ERE 17.1
Powdered ammmonium

bicarbonate, top dressing
AL +CP 18.2 1.1
Ditto + CP
sk gk E M 2.5
Powdered ammonium

sulphate, top dressing
& +Cp 23.8 1.5
Ditto + CP

E: L EHEANRE "N RERR, BARER T,

2.BAR% 10 FF N/f, EEBREH—3. CP FiEXNKH 3%.

(Field micro-plot trial with N labelled fertilizer, Strongly calcareous loam.)
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75 0 B2 M K AR BORR IS B X R R RBAGER 2), BT IAFE S, KRB R KR E
B 1.72% , M MB BARRD, 1848 28 W MX MG THERAE] 95 % BE K%,
ERREANRE, RIVANESHE 10 FTARNOERT , BWAERAKE T8 B #inX
BRIEBAROZREREER,

PR KRR R A RN, R4E 49 AN HEVNERBRLER, Hb 40 A BAKEE 700
Fr/Ealt, FRERRNL 7.5%, MK 11—20.5%; MR 700 Fr/EUTH 9 H

%3 HEUREFREHLMENKB-~ROHEN

Table 3 Effect of CP on rice yield in the soils with different levels of fertility

et | TMEAH s SER- x5 w=
(RET/8) | (/e (Fr/m) (%)
Soil Soil fertility Treatment | Mean yield | Difference |% of increase
(urea, (jin/mu) (jin/mu) yield
jin/mu)
BAKENL | MENE,~RIET S50 F/5 22 767
Strongly cal- Preceding crop-wheat 22 + CP 864 97 w# 12.6
careous loam yield 3750 kg/ha.
MZENR,FR70T/8 22 849
Preceding crop-wheat, 22 + CP 847 —20.. -0.2
yield = 5250 kg/ha.
vt MERZECELEMRE~&2 T/ 20 610
Sand soil H,&eWM®ER)
Preceding crop-Astragalus 20 + CP 713 103%+ 16.9

sinica (fresh weight of
the upper part 15 ton/ha,

all removed)

RZENE, K500 FFr/@. # 150 25 1052
B/ EEREER EERE,
Preceding crop-wheat, 3750 25 4+ CP 1103 510 4.9

ton/ha, straw compost!?
applied as basal manure

112.5 ton/ha.

BAKERRL: HR 25 655

Slightly calca- | Low fertility 25 + CP 730 75%% 11.5
reous clay PR, FI e T K A 4 2500 15 822

loam /8 15 + CP 839 1703 2.3

Moderate fertility, preceding
crop-Astragalus sinica applied

as green manure, 18.75 ton/ha.

D BERASRMEFEHRSRETHEN-REAHEH.

A compost of muds and straw prepared under anaerobic condition,
H: ** EE&KITLE (P<0.01) BEF®E,
n.s. Eit EADE.
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B, FREBRNN 6§, W2 8.5—16.9%, X% AATEULI A RBHM=HRERRE
Mo W 3 BR, KR RAN 700 Fr/EBER, BREFRER, RN 700 /=L
TRNR, ARABNZR. EEERANEARESEL ENABERTEERR,

ATHRIEUETRIBIERRITE 28T FRABAERRY, H-RAKERR
B, PRULIRBE ) 1ppm B, RIBOKREMARE R Sppm B, MAKBEIRAMERE T BERMW
BIER(RRE Do BIWIARR, LA 0.1ppm [RIREEN, SBREAKEBHESREY
s M REY 1.64% REF] 1.77%, N7 0.13% (n=4, P<0.05), ¥R
BRE, KB AL, RITAAERRBIR ARG REE, FIERBLRATREL M X,
X B RE R M K R REZ —o

MKEZEA: MME,ATC (lppm, 5ppm), NB(lppm, 5ppm), MAST(1ppm, Sppm),
CP(lppm, 5ppm), Tu(lppm, 5ppm), 3} Mo

A1 W emE R KRR AR K

Plate 1 Effect of nitrification inhibitor on rice root (Water culture)
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1. H e SR GEE, REGEIS 20 FLIFROATEE 18 50 T 500 BA O
o, BB ER MARRRE T, SR M 10 % HEREE & B Ik ELENE
BEABRAFKRN 70% £4, | ORAE—EE 3 BH 2N SHLHBER/DIE, 28—
30°C fHRIEE 24 /N, B R LR R PR ER K Co, B, KRR AME
RNV ZE G LB, TTHETRRRE,

2. RREMEELIBE, A5 BAXERER 10 RAQ 20 FLMROF 6 £ 3,
0.2% BEBFMARKRENAEYR, T EAEOEKE, AERERKE, ERET, 2N
£+ NH-N, HREAEE,

3. PEM A e E AR A B, IEM BT X SR RADES, TASNEX

1) ARBWRA Espiro’s Bk, RBEESH GE/ULFH): Ca(NOy),-2H,0 17.8, MgSO,.7TH,0 50.0,
(NH,),S0, 9.8, KH,PO, 6.8, 5% f#j FeCl, 0.6 %7+, MBTREHK (35/1000 H7): H,BO, 2.86,
ZnSO,-7H,0 0.22, MnCl,-4H,0 1.81, CaSO,-5H,0 0.08, H,M00,-H,0 0.02, 7£ 1000 ZF &b I

MBTHRER 1 R
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AR 500 35, MASARRIKREARDERERK 90 BH, HANSRHNAEDE
AFKERE 70%, SEBBHEITHEMTHMEWE AR, SKMFE/HEY
157X10° 4, BRZH R, BHRLBTL BB RZN KRB MERE K, HEHEPA
25 XM 45 Ko WK A CHREFHENE FRBGE R EE, T EERE, REE T8
EO

4. PEUE B A RE R W, MO RET: (1) SlERE, TARARKE
UL ERUE IR Eh A E B N2°, HIRREMOLE, ERRFEIRI4K, W
FREOERE, (2) 1%k, FRHES0mFHSETE, Xhin1% EERMKRKER
U, MK ERAFKEE 70% 4, BEREFR— A, INRTHRE 100 70, WEt
HeR R, HEEREE,

(=) RAiTR

1. Fauts 3P R fE RO BN, DIUE B R R, FEYLIREEN 0.5—5 ppm K, %
PR A K - RPN e M ORI RN EAR M (& 1),
%4 EUNIRTRAEHER

Table 4 Effect of CP on the inténsity of soil respiration

BEKENE PREE R+
Strongly calcareous loam Slightly acid loam
n
it CO(BH/% COL(#%/%
Treatment F4 /8D c.v. T4 /6 c. v.
CO,(mg/g dry CO,(mg/g dry
soil/hr.) soil/hr.)
o3k, K m CP 0.0577 4.9% 0.0608 11.0%
Added glucose, no CP
& +0.5 ppm CP 0.0585 7.9% 0.0666 4.1%
Added glucose and 0.5ppm CP
I#+1 ppm CP 0.0565 4.6% 0.0620 9.0%
Added glucose and 1ppm CP
oM +3 ppm CP 0.0584 5.8 0.0682 9.8%
Added glucose and 3ppm CP
¥ +5 ppm CP 0.0619 6.8% 0.0695 7.2%
Added glucose and Sppm CP

E: 1B FH 1 REEQOEHE.

2 CWFREE: CO, &k/AFL/ /1w =LEN CO. BRM_ZAl CO, BWH
FrEX24
Note: 1. Figures in the table are mean values of 4 repetitions.
2. Respiration intensity: CO, mg/g dry soil/hr.
— mg of CO, of treatment — mg of CO, of soil without glucose and CP

Weight of dry soil X 24

1 MMM 6034 R A I MEEIRE Gt
2) ERBEE N2 7 R A 2 ke
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BT —MA B AEYRREN 1—3ppm, BTRBAREBEZA, HLERAE
Fe T HE AN, RORER N - B £ o

2. eI TIE A RO BN, & 5 R, FBLIREEA Sppm 5K 10ppm i, % 1R
e BIMERREM, MXKEEAT —RAHERERORE (1—-3ppm). HIEXR
AR R R AT AR KL,

x5 BERNIRELEBARHER

Table 5 Effect of CP on soil ammonification

EHI10X
Incubated 10 days [ncubated 20 days
+ 18 Soil K3 Treatment
NH,-N (&%/10 5F 1) o v, [NHoN (%510 5F 1) ¢ v,
NH,-N(mg/100g dry soil){ — ' |NH,-N(mg/100g dry soil)
#+ Sand soil 7§, CP 20.8 2.1% 21.6 129%
Check, no CP
3ppm CP 20.9 15.39 20.4 3.5%
5ppm CP 21.4 11.5% 21.2 3.19%
10ppm CP 19.3 9.29% 23.3 13.29,
BAKENL N, CP 20.9 4.5% 23.1 8.1%
Strongly calcareous | Check, no CP
loam 3ppm CP 21.0 3.89% 22.3 5.8%
5ppm CP 20.9 2.5% 22.5 2.7%
10ppm CP 20.8 1.3% 22.2 7.9%

E: 1. RPHFH I REANHLHME.

2. BUCRBE: NHoN (R5/100 557 4)= 20 DU - BN TRy 00

Note: 1. Figures in the table are mean values of 4 repetitions.
2. Ammonification intensity: NH~N(mg/100g dry soil)
NH,-N contents of treatment — NH,~N contents of soil before incubation
= - - x 100
Weight of dry soil

3. AR AR RIERNEN, UEFREENA, DERGTERN S FRER
REGEEERORI . PR 3ppm DI TR M EFIRENERE E HERAREMW; &
BE)§ 1ppm 71 2ppm B 3t E S IEHE A —ERIB fE B (P < 0.05 M1 P < 0.01); REFE
Sppm I, FE REGTE LA MR (3R 6)*,

T S TR ER RN, RFEMRKEMR. KEE 2ppm TR EF4
FRSEERAY MR, MIKEZE 3ppm U ENERBBERY . HEERHABTRGE 7,

HEAMBELETFRANERFE N, ARKELE lppm UTH, BREEETRA 2)4
BRFRE 3)RE N 2ppmit , IR A ENME, KENMNEERANZA2Z — . EZKRE
MAREMREENER, RAOERREL TR, BRREE B RIK(ES) , IRE X 3ppm K,
SAREKRER, G, BRKEIER (BA 2), BtiRAE FRMEELE TRAR

* ERSEERATREZ RETRAERNE, SR,
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Table 6 Effect of CP on the nitrogenase activity of RA. Lcguminosarum-Frank

BHREE

4&# Treatment N-fixation intensity 1%

| —4A First group %R, CP Check, no CP| 16.6
0.5ppm CP 21.3 28.4
lppm CP 30.8* 85.7
2ppm CP 45, 4%% 174.2
3ppm CP 27.2 74.0

] 44 Second group I¥J&,T CP Check, no CP 12.9
S5ppm CP 3.6 -72.5

H: LE-ERRN 6 XEENEHE, BRMBE: ZHRERF/4 K/ K)
2.H_RARRN 4 REEOLNE, BRBRE: THEA/48/25 R0

Note: 1. The figures in the first group are mean values of 6 repetitions. N-fixation intensity: C,H, (ul/4

plants/45 days).
2. The figures in the second group are mean values of 4 repetitions. N-fixation intensity: C,H, (ul/4

plants/25 days).

%7 EUNATFHANNENOER

Table 7 Effect of CP on nodule formation and fresh wt. of Vicfa sativa L.

% Treatment No. of 1o medule/1 plant Feomh W Cg/4 plants)
MK, % CP 61 5.58
0.5ppm CP 62 5.85
lppm CP 55 5.90
2ppm CP 58 5.93
3ppm CP 37w 4.70*

T LEDHFEACRESHTHE,
LHBRATETER 45 KLk ER.
Note: 1. Figures in the table are mean values of 6 repetitions.
2. Fresh wt. is the weight of total plant grown for 45 days.

®s EUNEEEREINGOER

Table 8 Effect of CP on activity of Azotobacter spp

BERB(NRET/20 EAEFE/14 K)
Z:7 Treatment Amount of N fixed c.v.
(N mg/20 ml incubation sol./14 days)

%M, CP Check, no CP 2.42 2.49%
lppm CP 2.46 2.8%
3ppm CP 2.46 3.4%

E: LERPEFNS REZHTEHE,
2.EmMECRESaLENS R R,
Note: 1. Figures in the table are mean values of 5 repetitions.
2. The amount of N fixed is subtracted the total N contents of solution before incubation.
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REEA: £&H,%R,0.05,0.1,0.5,1,3,5(ppm) MWEEFE: *tH, CP (lppm)
WAz BERMEFRFROEREE) RE 3 AN E FERENEREE)
Plate 2 Effect of CP on root of Vicia Plate 3 Effect of CP on nodule formation

sativa L. (Sand culture) of Vicia sativa L. (Sand culture)

B9 ERNLIRENAEHES

Table 9 Effect of CP on soil N-fixation intensity

28 % ERERE %
4% Treatment Total N 9% c.v. N-fixation intznsity
KM Cp
No sucrose and CP 0.148 1.4% 21
m1% M5, K m CP 0.151 1.39% 4.2

19 sucrose, no CP

M 1% % $&% Sppm CP
1% Sucrose and 5ppm CP 0.151 12% 4.2

B LERETN 4 REROPHE
ﬁ SIS R — R
2-ERERT EEMIRDARE %100,

Note: 1. Figures in the table are mean values of 4 repetitions.

2. N-fixation inteasity %
__Total N contents in treatment— Total N contents in soil before incubation x 100
Total N contents in soil before incubation

BT BRI T, FILLA A SR R T B e BB FRANER A K, RE LR
BWE & TR A T b T |
5 bR, TERRAAH F—RAEN ST EEEAREY, ELREET 1ppm i, 28
KBB4 K R AR e B R A 5 b o
4. PR B A ERIE RO SUBREET R RE R BT REY (£ ),
FEULIREE % 1—3ppm B, % (B B Bk N2 (OS5 B TE AR ES BEWAL
R FRE RN, FEW KA Sppm I, 1 HMEREEFEHBEWCE 9),
B0 T oK R 6 PR PO R B — MR ZE Sppm LA » ERL S - S0 20 R B AR B IR A

£ ¥ X W
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EFFECT OF CP ON THE NITRIFICATION AND
MICROBIAL ACTIVITY

Li Liang-mu, Zhang Shuang, Zhou Xiuru and Pan Ying-hua

(Institute of Soil Science, Academia Sinica, Nanjing)

Summary

Experiment has showed that the effect of CP on the inhibition of nitrification is
significant. However, the effect of CP on the decrease of N loss is varied with soil
properties. The beneficial role of CP for retaining nitrogn in ammonium form in acid
paddy soil may not be attained in calcareous soil, since the volatilization of NH-H is
usually enhanced in the soil.

In the present experiment, the uptake of fertilizer nitrogen by rice plant through
the application of CP is increased slightly, but no response is found in ecrop yield.
Field experiments have also proved that the good effect of CP on the rice yield is found
on infertile soils on which only a small quantity of nitrogen fertilizer or manures is
applied, or even on calcareous soil.

It has been also showed that CP inhibetes nitrite bacteria selectively; therfore,
within a concentration range (1—10 ppm), no harmful effect of CP is found on soil
respiration, ammonification, non-symbiotic nitrogen fixation and the nitrogenase activity
of Bh. Leguminosarum-Frank.



