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Nitrogen mineralization characters from different types of organic
manures in sunlight greenhouse
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Abstract; An in-situ experiment was carried out to study the nitrogen mineralization characters of different organic
manures ( chicken, pig, and cow manure) in the growth season of vegetable crop under sunlight greenhouse. The
results showed that there were significant differences in the N mineralization rates among the six organic manures
during the incubation period ( 180 days), which ranged from 1.10% to 19.09% with average 7.5%. The
mineralized nitrogen and N mineralization rate of chicken manures were the highest, followed by cow manures,
while pig manures were the lowest. This might results from the higher higher C/N ratio of the chicken manure.
Although no significant relationship was found between the mineralized nitrogen and the accumulated temperature of
soil in each incubation period, the nitrogen mineralization tended to increase with the rising of soil temperature in
Spring. The accumulated N mineralization significantly linearly correlated to the soil accumulated temperature during
the whole incubation period, indicating soil temperature is a key factor affecting N mineralization of organic manures.
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Table 1 Basic chemical and physical characters of three manures and soil

HER AR A HLJE Organic matter 2R, Total N 421 Total P 424 Total K /N
Material (g/ke) (g/ke) (g'ke) (g/ke)

+ 3 Soil 30.34 1.28 0.25 1.05 13. 68
C-1 338.55 20.12 20. 68 12. 50 9.76
C-2 404. 62 18. 80 18.39 23.70 12.74
P-1 409. 69 20. 69 28.30 9.91 11.49
P-2 307.54 12.71 6.73 20.44 14.04
D-1 414.44 14.94 5.56 17.01 16. 09
D-2 545.59 17.03 9.39 16.78 18.59

P (Note) : C—1—383€ 1 Chicken manure 1; C—2 —342§&2 Chicken manure 2; P-1—%%2% 1Pig manure 1; P-2—%43§2 Pig manure 2; D-1—

#4-%¢ 1Cow manure 1; D-1—4-2%2 Cow manure 2.
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Fig.1 Dynamics of daily average soil temperature during the incubation period in sunlight greenhouse
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Fig.2 Mineralized nitrogen in different stages of the different types of organic manures
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Table 2 Nitrogen mineralization characters of the different types of organic manures

Ak B L& ( x10° mg/kg)

7R ( x10° mg/kg)

RETAR(%) P E(% )

Treatment N mineralized Average mineralization Mineralization rate ~ Average mineralization rate
C-1 2.39b 2.9a 11.88 b 15.48 a
C-=2 3.58 a 19.09 a
P-1 0.98 ¢ 0.56 b 4.77 ¢ 2.92b
P-2 0.14 ¢ 1.06 ¢
D-1 0.79 ¢ 0.65b 5.29 ¢ 4.10b
D-2 0.50 ¢ 2.9 ¢

1 (Note) : REIFRFR 5% K B EHEZE R K Different little letters in the same column mean significant difference at 5% level.
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Fig.4 The relationships between the mineralized N accumulated and soil accomulated temperature

of the different types of organic manure

AR LR AFEFHPLEENERRT LENT
AR SN B RT BN LEE R, HKh
42 BENER, REMREW, EMAYERR
THENEERRZ, GFEFERE BE) .C/Nik
SRED, RRBAHT, SO FEERE R
A3, H,BENEERYVLENTARSEHR
C/N AR/, B R T BB AEY Y, B &2 E
P ALERAE XL, B # KB IE, C/NIL
BESERETHEREE KT O/N LB KM
BMABAETLED, RHENENEZY
EMTUESHAEGHN C/N HEEVXR, AL
fEE) C/N LR A PUIEA ILSE i tkr E
=HH,

AREAVIEAFNBENEARERTLE S5
FHEANARETENHBEBENRERXR, U
R EYERET L EERERE,
o2 Z PR WA B KB RED . AR PR
FHBEAVENEY HE SR BT ERR
] B A DRt SR 3k .2 KR, X VT BB 5 3 % A R B B
AUER S fEE AR S BB E ML
(BB R R B ) AR, B2 HriksF 80 —
100 d BrBEA R A VLB T B B R, X 6
S5HEFIBEEFGBEMAEXRE L), £—ERE
VIR E IR TANIERNT . BFREM
(140 — 180 ) AHER EZT L EM R ESHILE
P T AR RET A X, STMAMHELL, Bt
BERE T EEERE, HLEUERZ N ki
MO AFE TR LT, MR HARE
R, HEH— R

AR B RAIEFR N T ERR T AR

FEYUERRTE HOBRFHIE T o ehete, 58
HRAKZENEFFEM L, X—0r ik BA 5 HEF%
frEE BB R B H [R5 O T A HUE R R B8 L4
o BN ZED, X—HEEVERNT &GS H
B SERRINE IR —E 25, 7 LB YR
RHER KRB SE WA TERROT k; 5
b, IR E WK 5 HRI LR RO AEER,
B R ENEREKD T ETREIBRRR
A RIS , T RRIRAE A LB R R e L&, W
I, BB —E i B R P A F A HUE R
R {eretk, Liig = HOERE S EEAA UL,

& % 3 Hk:

[1] H#EZE REFVCHBIRERALT]. LR, 199%, 3
(4): 14453,

Yang Y A. Perspectives of organic fertilizer research in China[ J].
Acta Pedol. Sin. ,1996, 33(4) . 414 453.

[2] #&4EM, REW, BFREAR, ¥ B2 DOURERIGELIR
SRR 1], FALESEER, 2003, 23(5) ; 797 -801.
XuF L, Liang Y L, Chen Z J et al. The study of fertilizer
application and its effect to environment in sunlight greenhouse in
Yan’an[ J]. Acta Bot. Bor-Occid. Sin., 2003, 23 (5): 797
-301.

[3] 3K, 3iE, WHE, L) HIFLEYEIULRERY L

R RALT]. D RESER, 2002, 13(12); 1575
-1578.
Zhang Y L, Zhang J, Shen Q R, Wang J C. Effect of combined
application of bioorganic manure and inorganic nitrogen fertilizer on
soil nitrogen supplying characteristics[ J]. Chin. J. Appl. Ecol. ,
2002, 13(12) ; 1575-1578.

[4] g, BRE, BAE, ¥ OEWIBX B GRE HER
FEARTUR B 1357 RAEELT]. 1 3GEHH, 2006, 37(2):
2287 -2290.



1536

EYWERSERZR

17%

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

Zhou J B, Zhai B N, Chen Z J et al. Fertilizers application and
nutrient accumulations in tomato-grown soils under greenhouse
condition in the Suburban of Xi’an city[ J]. Chin. J. Seil Sci. ,
2006, 27(2) ; 2287 -2290.
BARM, AR, AR, BREAN. BREANX BB EHE
FEARHUR B AP R HE L T]. Fadbkilb 23], 2003, 12(3):
124 -128.
XuF L, Liang YL, Du SN, Chen Z]. Fertilization situation an-
alyses and question countermeasure of vegetable in sunlight green-
house of yangling demonstration zone [ J]. Acta Agric. Bor
-Occid. Sin. , 12(3) : 124-128.
JuX. T, Kou C.L, Zhang F. S, Christie P. Nitrogen balance and
groundwater nitrate contamination:; compares on among three inten-
sive cropping systems on the North China Plain[ J]. Environ. Pol-
lut. , 2006, 143 117 -125.
Zhou ] B, Chen Z J, Liu X J e al. Nitrate accumulation in soil
profiles under seasonally open ‘ sunlight greenhouses’ in northwest
China and potential for leaching loss during summer fallow[ J].
Soil Use Manage. , 2010, 26 332 -339.
P, A, FULENTRRR A BBrPR(T]. P E
gl AR, 2005, 13(2) : 113-115.
Yao L X, Zhou X C. Impact of organic manure on the environment
and its corresponding preventive researches[J]. Chin. J. Eco-
Agric. , 2005, 13(2) . 113-115.
IAE, WHR. FUUEALIE K R A5 X L R AR
BRMFERERFM[T]. TR, 2004, 41(1) ; 87-93.
Xu Y C, Shen Q R. Influence of long-term combined application
of manure and chemical fertilizer on supplying characteristics of ni-
trogen in soil and soil particle fractions[ J]. Acta Pedol. Sin. ,
2004, 41(1) ; 87 -93.
S EH, BRE, F5F. BLERNIERAIBRER
WE[T]. 13, 2005, 37(5) : 492 499.
Jin X X, Fan X H, Cai G X. Nitrogen transformation and losses
in soils grown with vegetables[ J]. Soils, 2005, 37 (5): 492
—-499.
AR, AEE B¥ s, % UL 15 NO; -N RRE
)], LE 53K, 2000, 9(3) : 197 -200.
Yuan X M, Tong Y A, Yang X Y et al. Effect of organic manure
on soil nitrate nitrogen accumulation[ J]. Ecol. Environ. Sci. ,
2000, 9(3) : 197 -200.
EHE, RER, FAEFE, KW BRNHEASEBRME
RS ERET]. BRI, 2002, 23(3): 79-83.
Wang Z H, Zhong Z Q, Li S X, Chen B M. Nitrate accumula-
tion in vegetables and its residual in vegetable fields [ J].
Environ. Seci. , 2002, 23(3) : 79 -83.
Lind A M, Debosz K K, Maag M. N. Balance for mineral N on
spring barley cropped sandy loam and coarse sandy soil with
mineral and organic fertilizers[ J]. Acta Agric. Scand., 1995,
45(1): 39-50.
Agehara S, Wamcke D. Soil moisture and temperature effects on
nitrogen release from organic nitrogen sources[ J]. Soil Sci. Soc.

Am. J., 2005, 12; 69 -73.

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

BFE, K. ARIEAEALE L R AR C/N AR
AYLN WA LHELT]. LP0EIR, 2003, 34(4) ; 28-31.
Lu C Y, Chen X. Mineralization process of soil organic nitrogen
in different fertilizer systems and organic materials with different
[J]. Chin. J. Seil Sci. , 2003, 34(4) . 28 -31.
ERRE, AFE, XNEE, & B RARTLSHSE
RRARRRIT]. HEWEF SRR, 2000, 6(3) : 251
-259.
JuX T, Bian X J, Liu X J et al. Relationship between soil
nitrogen mineralization parameter with several nitrogen forms[ J].
Plant Nutr. Fert. Sci. , 2000, 6(3) : 251 -259.
JAF, BRI, 18 BRI RN B IR v i bk L R A
bR T]. YRR, 2001, 25(2) ; 204 -209.
Zhou C P, Ouyang H. Temperature and moisture effects on soil
nitrogen mineralization in deciduous broad-leaved forest[ J]. J.
Plant Ecol. , 2001, 25(2) : 204 -209.
BRI, XI%E, KEHN. REREAI R LRARE
FRANSEFFRLI]. PERLAREFER, 2002, 7(3):
52 -56.
Ju X T,Liu X J, Zhang F S. Dynamics of various nitrogen forms
in soil and nitrogen utilization under application urea and different
organic materials[ J]. J. China Agric. Univ. , 2002, 7(3): 52
-56.
B, ZEF. BRFENLRARTLHRMII]. T
JugebAER, 1997, 2 12-14.
Ju X T, Li S X. The influence of incubation conditions on soil
nitrogen mineralization [ J]. Acta Agric. Bor-Occid. Sin. ,
1997, 2. 12-14.
M, T, FRE, F AREIEN L HPRART L
EIHMUIERE R R LT]. $LRL 2R, 2008, 20(3):
176 -180.
Ye J, Ho Ando, Fu J R e al. Effects of different organic ma-
nures on N mineralization and N retention in the soil[ J]. Acta
Agric. Zhejiangensis, 2008, 20(3): 176 —180.
I, REE, HER. b RAYERLRRT]. §
BREER(BRPEERD) , 2002, 20(3) ; 10-12.
MaZ H, Song W X, Wei G L. Experiment on transformation of
organic manure in vegetable soil[ J]. J. Qinghai Univ. , 2002,
20(3): 10-12.
Schloter M, Bach H J, Metz S ez al. Influence of precision farm-
ing on the microbial community structure and functions in
nitrogen turnover[ J]. Agric. Ecosyst. Environ. , 2003, 98; 295
-304.
Joergensen R G, Potthoff M. Microbial reaction in activity,
biomass, and community structure after long-term continuous
mixing of a grassland soil[ J]. Soil Biol. Biochem. , 2005, 37,
12492 -1258.
#t 8. RS (B0 [M]. JEs.
1, 2000.
Bao S D. Chemical analysis in soil and plant (3rd ed. ) [M].
Beijing: Chinese Agriculture Press, 2000.

KRR, XFE. PELRARIM]. B LHRFEEAR

B R YRR



6 34

R, % AARERE T ARAMESEIRERY DT

1537

[26]

[27]

[28]

[29]

[30]

[31]

HRRAE, 1992.

Zhu Z L, Wen Q X. Nitrogen in soils of China [ M]. Nanjing:
Jiangsu Science and Technology Press, 1992.

Aoyama M, Nozawa T. Microbial biomass nitrogen and
mineral-ization-immobilization processes of nitrogen in soils incu-
bated with various organic materials[ J]. Soil Sei. Plant Nutr. ,
1993, 39; 23 -32.

HEZE, WiRkE, SR FYUERARKT FERSHAL
FHBRMRR[T]. BERRALREER, 1992, 15(1): 59
-64.

Shen Q R, Shen Z G, Shi R H. The characteristics of minerali-
zation of nitrogen in organic manure and its relation to chemical
composition of organic manure[ J]. J. Nanjing Agric. Univ. ,
1992, 15(1) : 59-64.

BB, 2, RUET , % ARAVERPERNT LR
FLI]. RLIFER A, 2007, 26(3ET) : 146 -149.

Zhao M, Cai K, Zhao Z Y et al. Characteristics of NO3 —N and
NH," —N mineralization from different organic fertilizers[ J]. J.
Agro-Environ. Sei. , 2007, 26 (Suppl. ) : 146 -149.

ZRE, BIRE, ILEX, KEH R ALIEIERER
FRAMEYRAKEELT]. PERLREER, 199%, 1
(5):57-61.

LiJL, Han L F, Jang R F, Zhang F S. Effects of C/N on the
release of nitrogen from organic manures and of nitrogen ahsorbed
by plant[ J]. J. China Agric. Univ. , 1996, 1(5): 57-61.
HRE. DRARVARWETFHRERIT]. AETER
2R ( ARPERR) , 2004, 25(3) ; 298 -303.

Tian M J. Review on the contributing factors to mineralization of
soil nitrogen[ J]. J. China West Normal Univ. (Nat. Sci. ),
2004, 25(3) ; 298 -303.

HRE, AE, XIbEE, % GRS AEREER 1R

[32]

[33]

[34]

[35]

BEMBRAND REMEEFELT]. PERLRZ,
2007, 40(4) ; 765 -T772.

Han X R, Zhen G D, Liu X Y et al. Dynamics, sources and
supply characteristic of microbial biomass nitrogen in soil applied
with manure and fertilizer[ J]. Sci. Agric. Sin. , 2007, 40(4) :
765 -772.

ERF, BN, RS, % DREEYERKISEE
EWARERTRT]. EYE SRR, 2003, 9(1) : 87
-90.

Wang S P, Zhou G S, Sun C Z et al. The dynamics of soil micro-
bial biomass nitrogen and its biological availability[ J]. Plant Nu-
tr. Fert. Sci. 2003, 9(1): 87-90.

ZRE, REE, BER, F AILHARERBEERER
RREAESEYRARRBPRII]. FHRERER,
1994, 11(4) : 245 -248.

LiJ L, Dong X W, Liang S E et al. The study of release law of
nitrogen in manure and relation ship between the accumulated a-
mount of release nitrogen in manure and the nitrogen absorbed by
crop[J]. J. Laiyang Agric. Coll. , 1994, 11(4) : 245 -248.
R, LW, A%, DR RERENASENEYRES
RREE[T]. B e, 2003, 27(2) : 183-188.
Huang Y, Shen Y, Zhou M, Ma R S. Decomposition of plant
residue as influenced by its lignin and nitrogen[J]. J. Plant
Ecol. , 2003, 27(2) ; 183-188.

71, BT, BEE, % KRS RENT 6 &
BEEX HRAFET et mRem[J]. 1344, 2010, 47
(2): 286 -294.

Ma L, Yang LZ, Yan T M ez al. Profile distribution and miner-
alization characteristics of nitrogen in relation to temperature in
paddy soil under long-term fertilization[ J]. Acta Pedol. Sin. ,
2010, 47(2) : 286 -294.



