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Effects of Long—term Different Fertilization on Fractions and Mineralization of Organic Nitrogen in Paddy Soils
WU Yu-peng'?, DENG Chan—juan’, JIANG Yan-bin', HU Rong—gui'**

(1.College of Resources and Environment, Huazhong Agricultural University, Wuhan 430070, China; 2.Key Laboratory of Arable Land Con-
servation(Middle and Lower Reaches of Yangtze River), Ministry of Agriculture,Wuhan 430070, China)

Abstract : Applying fertilizers not only improves soil fertility, but may also influence nitrogen transformation in soil. Here the effects of long—
term (20 years ) different fertilization on total nitrogen(N ), organic N components and organic N mineralization in paddy soils were studied
at three experimental sites( Xinhua, Ningxiang and Taojiang ) in Hunan Province. Fertilization included no fertilizer( CK ), chemical fertil-
izers(NPK ), chemical fertilizers plus medium and high amounts of pig manure(MM+NPK and HM+NPK ), and chemical fertilizers plus in—
corporated straw (Str.+NPK). Compared with CK, chemical fertilizers alone did not consistently influence soil total N, alkali—-hydrolyzable N
and microbial biomass N, but chemical fertilizers plus organic materials( MM+NPK, HM+NPK and Str.+NPK) significantly increased these
soil N content in all three experimental sites. In general, the proportions of amino acid N and amino sugar N to total N were improved by
long—term fertilization. However, the responses of organic N fractions to fertilization varied in different experimental sites, which may be at—
tributed to the differences in soil properties. Significant positive correlation was observed between hydrolyzable N content and potentially
mineralizable N. In all three experiment sites, chemical fertilizer plus organic materials showed a higher potentially mineralizable N than
chemical fertilizers alone. In conclusion, soil properties influence the responses of soil organic nitrogen fractions to fertilization, and com-
bined applications of organic and chemical fertilizers show higher soil nitrogen supplying potential than chemical fertilizers alone.

Keywords: paddy soil; long—term fertilization experiment; organic nitrogen fraction; soil nitrogen mineralization; Hunan Province
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Table 1 Soil basic properties in long—term experimental sites and annual amount of chemical fertilizer for NPK treatment

Wl A RACHE T NPK 4bFRAEAE it kg - hm 2+ a™
B AR LHEEA RRRLEEY% AHLRg kg R %Ug kg pH N P K

ik MY W 12.99 113 0.92 5.20 315 24 178

T IRTTRU AL/ B MU A | 25.96 17.1 1.76 5.80 530 30 218

BEIT LA e 25.13 19.4 1.91 6.10 510 54 268
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Table 2 Soil total nitrogen, alkaline nitrogen, and microbial

biomass nitrogen in different treatments

WS AbEE 2% /mgeg  AER/mg ke UEYI R A/mg kg

ik CK 1.07b 82.25d 28.4b
NPK 1.08b 94.50¢ 27.4b
MM+NPK 1.24a 110.25b 33.6a
HM+NPK 1.25a 115.50a 36.5a
Str.+NPK 1.23a 84.58d 33.6a

TS CK 1.63d 157.50d 51.8e
NPK 1.67d 144.67¢ 56.4d
MM+NPK  2.46b 218.17b 96.6b
HM+NPK 2.67a 254.33a 113.2a
Str.+NPK 1.86¢ 191.33¢ 84.5¢

BT CK 1.67d 173.83¢ 35.7e
NPK 1.97¢ 209.42¢ 55.2d
MM+NPK  2.42b 191.33d 66.3b
HM+NPK 2.80a 288.17a 79.1a
Str.+NPK 2.19¢ 229.83b 62.5¢
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Table 3 Content and fractions of organic nitrogen in different treatments
MR FERRA A
well s kg BHAEA BHMRA PRI SR FRAEA A S
G ERE AR GRE AV SRR ANV SRR AW SRR Y SRR
mg-kg™ % mg-kg™ % mg-kg™ % mg-kg™ "% mg-kg™ % mg-kg™ %

itk CK 19.59¢ 1.8 224.10¢ 21.0 278.63b 26.2 299.22a 28.1 821.54bc 77.1 243.87b 229
NPK 24.77he 2.3 268.13be 24.8 260.22¢ 24.1 184.23¢ 17.0 737.35¢ 68.2  343.29ab 31.8
MM+NPK 27.29ab 22 274.56b 22.2 307.33ab 24.8 285.06ab 23.0 894.24ab 722 343.50ab 27.8
HM+NPK  33.82a 2.7 289.40ab 23.2 314.62a 25.3 311.66a 25.0 949.49a 76.2  296.28ab 23.8
Str.+NPK  26.08bc 2.1 323.59a 26.2 326.65b¢ 26.5 200.40bc 16.2 876.72ab 71.0 357.33a 29.0

TS CK 34.69d 2.1 327.18d 20.1 420.70¢ 25.8 528.07¢ 324 1310.63d 804 319.99¢ 19.6
NPK  44.53cd 2.7 434.52¢ 26.0 441.45d 26.4 433.75d 259 1 354.26cd  80.9 320.07¢ 19.1
MM+NPK 59.27ab 24 613.73b 25.0 591.46a 24.0 747.41a 30.4 2 011.87b 81.8  447.62ab 18.2
HM+NPK  66.63a 2.5 831.34a 31.2 620.40b 23.3 627.43b 23.5 2 145.80a  80.4 522.32a 19.6
Str.+NPK  49.56bc 2.7 487.75¢ 26.2 487.42cd 26.1 445.67cd 239 1470.40c  78.8  394.57hc 21.2

B CK 41.52d 2.5 265.95¢ 159 423.17ab 25.4 740.72ab 444 1471.35d 882 196.79¢ 11.8
NPK 51.56¢ 2.6 517.08d 26.2 481.21d 24.4 571.70d 29.0 1 621.55¢ 822  351.27ab 17.8
MM+NPK  63.34b 2.6 731.06b 30.2 573.00¢ 23.7 647.19¢ 26.8 2 014.58h 83.3 404.50a 16.7
HM+NPK  86.39a 3.1 894.48a 32.0 650.06a 23.3 751.65a 26.9 2382.58a  85.2 412.51a 14.8
Str+NPK  51.90¢ 24 676.36¢ 30.8 561.33bc 25.6 670.62bc 30.6 1960.21b  89.4  232.24 be 10.6
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Figure I Amount of soil mineralized N from different treatments

during 10 week incubation
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Table 4 Potential and constant rate of soil N mineralization

wg wm TERN TEEREE ez

ik CK 75.16 0.450 0.976
NPK 106.61 0.329 0.984

MM-+NPK 116.02 0.376 0.944
HM+NPK 131.48 0.448 0.897
Str.+NPK 113.69 0.423 0.973

T5 CK 120.87 0.371 0.884
NPK 138.34 0.442 0.781

MM-+NPK 160.93 0.414 0.758
HM+NPK 186.79 0.489 0.784
Str.+NPK 173.40 0.445 0.721

BEIT CK 135.66 0.344 0.982
NPK 177.84 0.488 0.771

MM+NPK 194.59 0.487 0.772
HM+NPK 250.90 0.493 0.851
Str.+NPK 229.67 0.471 0.846

x5 IEANRASTSRZTUE FHEREH
MEXXR
Table 5 Correlation coefficients(r) between soil N fractions and

soil nitrogen mineralization potential and constant rate

— R IE R
yrasy A% A mWE Rk i "
WAL N, 0911%% 0.907+* 0.887** 0.737** 0.897** 0.361

HALHE R IRk 0.623%% 0.715%% 0.606* 0347 0.594% 0374
T LR ARBI7E P<0.05 Fil P<0.01 K- B A,
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