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Effects of tillage practices and nitrogen sources on NH; volatilization, nitrogen use efficiency and yield in pad-
dy fields in central China

LI Shi-hao', LIU Tian—qi', MA Yu-hua', LI Cheng—fang"*"

(1.Key Laboratory of Crop Ecophysiology and Farming System in the Middle Reaches of the Yangtze River of MOA/College of Plant Science
& Technology, Huazhong Agricultural University, Wuhan 430070, China; 2. Hubei Collaborative Innovation Center for Grain Industry,
Yangtze University, Jingzhou 434023, China)

Abstract: A field experiment was conducted to assess effects of tillage practices as conventional intensive tillage (CT) and no—tillage (NT)
and N sources as no N fertilizer(NO), inorganic N fertilizer (IF), slow-release N fertilizer (SR) and inorganic+organic N fertilizer (IFOF) on
NH; volatilization, N use efficiency and yield in paddy fields in central China. Tillage practices significantly affected NH; volatilization, but
had no effects on N use efficiency and rice yield. Compared with CT, NT obviously increased NH; volatilization by 15.5%. N fertilization
significantly enhanced NHj; volatilization, N use efficiency and rice yield. Treatments of IF, SR, IFOF remarkably increased NH; volatilization
by 150.2%, 75.8% and 137.8%, respectively, relative to NO. IFOF treatment showed the highest N use efficiency among N fertilizer
treatments. Compared with IF treatment, IFOF treatment significantly enhanced NRE (N recovery efficiency) by 43.2%, NPFP (N partial
factor productivity) by 16.9% and NAE (N agronomic efficiency) by 20.1%; IFOF treatment significantly enhanced NRE by 38.3%, NPFP
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by 22.1% and NAE by 51.3% relative to SR treatment. Rice yields under IF, SR and IFOF treatments were significantly 43.6%, 30.0% and
44.4% higher than that under NO treatment. Our results suggested that CT in combination with IFOF could effectively mitigate NH;

volatilization and increase N use efficiency and rice yield. However, further investigation is needed to discuss how to synchronously decrease

NH; and greenhouse gas emissions

Keywords: NH; flux; no-tillage; organic fertilizer; slow—release fertilizer; N recovery efficiency
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Table 1 Specific scheme of fertilizer application

RIEALE £R(2012%5A21H) (zonﬁf?}gﬂn H) (2012%1;173?19 H) (2012%@514 H)
NO 600 kg-hm™ 3f BERE5+300 kg - hm > F LB — - -
IF 600 kg+hm? % A AE+150 kg hm 4584k B 78 kg-hm >R & 48 kg-hmJR & 70 kg hm>JR %
SR 1000 kg - hm BB AU +66.7 kg - hm >3 AR 554333 kg hm > S0 AL 41 — — -

IFOF 2143 kg-hm’zﬁﬁﬁ"” DE+257 kg-hm’zj‘iﬁ%mﬁ/ﬁ+35.7 kg-hm’2 Rl

78 kg-hm’zﬁ{?%‘ 48 kg-hm’zsz'(? 70 kg-hm’zﬁ{j“%
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Figure 1 Seasonal changes in NH; fluxes from different tillage practices and N fertilizer treatments

R2 FEBMESERLETEEHRRANHLZERENZN (kg N-hm™?)

Table 2 Changes in cumulative NH; volatilization from paddy fields under different tillage practices and N fertilizer treatments (kg N+hm™)

BHE L AR 5H2H—6J18H 6J118 H—7J120H 7H208—8H 15H 8J115H—9 )28 H 2EHEHEH

NT NO 1.43+0.16 2.01+0.09 3.92+0.48 6.78+0.16 14.14+0.41
¥ 2.99+0.47 12.07+0.53 8.51+0.64 10.30+0.40 33.86+1.79
SR 5.90+0.68 5.26+0.47 5.59+0.49 7.38+0.19 24.13+0.73
IFOF 2.43+0.37 12.42+0.47 6.02+0.16 9.42+0.24 33.94+1.09
iy 3.19+£1.92a 7.94£5.15a 6.01+1.90a 8.47+1.66a 26.52+9.45a
CT NO 1.17+0.42 1.80+0.12 3.37+0.33 5.44+0.40 11.77+0.37
IF¥ 3.33+0.34 11.75+1.37 6.75+0.62 9.15+0.16 30.98+0.25
SR 5.08+0.50 6.16+0.83 4.08+0.12 6.06+0.10 21.41+0.60
IFOF 2.21+0.05 11.91+0.06 5.42+0.47 8.13+0.20 27.68+0.22
Ty 2.95+1.67b 7.90+4.87a 4.90+1.50b 7.20+1.74b 22.96+8.45b
ANOVA
UIM(EEN ok ns ns ok *
7 UL R ns ns o i i

TE R P RIGIARNG FRERORTE 5% KV B2 R S ns" FORB A B3 5 " FIRAE 5% KV EREIR T3 5 " FORTE 1% K F520m
Fo T

Note: Different small letters in a row mean significant differences at 5% level. ns, not significant;*, P<0.05;**, P<0.01. The same below.
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Table 3 Changes in N use efficiency and N uptake by rice under different tillage practices and N fertilizer treatments

BHE L AR WA fE kg N-hm™  FICRICAITZE(NRE)/%  FUEHAE 1 (NPFP)/kg-ke  ANEA#REE (NAE) kg kg
NT NO 92.39+3.79 — — —
IF 154.18+9.92 30.52+3.47 53.41+2.32 13.24x1.42
SR 150.96+1.87 32.54+1.39 53.87+1.91 11.6622.43
IFOF 213.18+12.16 44.7423.05 61.48+2.00 15.56+1.45
Ty 152.68+49.33a 35.93+7.69a 56.25+4.53a 13.49+1.96a
CT NO 101.37+7.51 — — —
IF 157.61x1.25 30.52+1.70 53.33£1.19 13.96+2.65
SR 153.34+2.489 30.65+3.15 48.3420.92 9.92+0.89
IFOF 218.50+13.24 42.69+1.09 63.32+0.19 17.10+0.85
Fy 157.70+47.92a 34.62+6.99a 55.00+7.63a 13.66+3.60a
ANOVA
ﬁ'ﬁzﬁ:ﬁk ns ns ns ns
BHE xR ns ns * ns

WE IR T 43.2%(P<0.05), NPFPEE T 16.9%(P<
0.05) ,NAE #2£ 5 T 20.1%(P<0.05) ; 5 SR AL H#AH FL ,
IFOF b3 NRE 48 5 T 38.3%(P<0.05) ,NPFP #2551
22.1%(P<0.05) ,NAE #& 5 T 51.3%(P<0.05) . #F1E
T X5 RNE R 8 BAE TR AR TR A B
A

FIEE 7 26 KA ™ e WA S, T RN it 3
BEKREEE (K 2) ., 5 NOAFEAE I, IF SR 5 IFOF
Ak B 43 1) S 2 Ml B R K R T i 43.6% (P<0.05) |
30.0% (P<0.05) 5 44.4%(P<0.05) . #HET =L 5 & IE
I 58 A IR K™ e A i 25 5

3 iTtig

3.1 NH.#EXZFTHHETHL
FE i A e 35 52w NH HEji (& 1) o IF ATIFOF

14 000 0Ocr

L {}

10 000 [
8000 [
6000

Pt /kghm™

4000
2000

0

NO IF SR IFOF
Qb p
B2 AEBMESRELE T KE~EHNTWL
Figure 2 Changes in rice grain yields under different tillage

practices and N fertilizer treatments
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