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Effects of Different Rice Irrigation Patterns and Nitrogen Fertilizer Reduction on

Decomposition Characteristics of Wheat Straw and Soil Nutrients

ZHANG Simei® %3, DUAN Zenggiang'”, GU Kejun?, ZHANG Chuanhui?, XU Bo?

(1 State Key Laboratory of Soil and Sustainable Agriculture, Institute of Soil Science, Chinese Academy of Sciences, Nanjing
210008, China; 2 Institute of Food Crops, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 3 University of
Chinese Academy of Sciences, Beijing 100049, China)

Abstract: In order to explore the effects of different rice irrigation patterns and nitrogen reduction on the decomposition
characteristics of wheat straw returned to field and soil nutrients, an experiment using nylon net bag was conducted with the
treatments as follows: 1) rice irrigation patterns (conventional irrigation, W1; alternate wetting and moderate soil drying irrigation,
W2); 2) nitrogen application levels (no nitrogen application, NO; conventional nitrogen application, N1; 20% reduction of
conventional nitrogen application, N2). The decomposition and nutrient release of wheat straw and soil nutrient contents under
different treatments were studied. The results show that both W2 and nitrogen application promote the decomposition of wheat
straw returned to the field. N2 decreases the cumulative decomposition rate of wheat straw compared with N1. Under the same
nitrogen application level, W2 increases the cumulative release rates of carbon, nitrogen, phosphorus and potassium of wheat
straw compared with W1. N2 decreases the cumulative release rate of carbon, nitrogen, phosphorus and potassium of wheat straw
compared with N1. W2 and nitrogen application increase the contents of soil organic matter, total nitrogen, available nitrogen and
available phosphorus, while N2 has little effect on the contents of soil nutrients compared with N1. In conclusion, W2 and
nitrogen application promote the decomposition and nutrient release of wheat straw returned to field, which is conducive to the

improvement of soil nutrients, while N2 has no significant effect on the decomposition and nutrient release of wheat straw and
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soil nutrients.

Key words: Wheat straw; Alternate wetting and moderate soil drying irrigation; Nitrogen fertilizer reduction; Decomposition;

Soil nutrients
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Table 1 Two-factor variance analysis of cumulative decomposition
rates of wheat straw affected by irrigation patterns and nitrogen
fertilizer reduction
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Fig. 1 Cumulative decomposition rates of wheat straws under different irrigation patterns and nitrogen fertilizer reduction
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Table 2 Carbon release rates of wheat straws under different
irrigation patterns and nitrogen fertilizer reduction

Lt INEERERT R R BRI (%)

SPEEN ZRRN ahERD WESW el
WINO  29.87b 43.03b 4489b  4743b  50.59c
WIN1  3225b 46.23ab 50.97ab 54.24ab 58.80ab
WIN2  3072b  4539b  4991b  52.12b 5570 bc
W2NO  36.12ab 47.28ab 49.80b  52.11b  55.01 bc
W2N1  39.34a 5270a 56.15a  59.02a  63.13a
W2N2  37.81ab 51.00ab 55.05ab 57.00ab  60.26 ab

T [FSVEHE /NG TR R 2R A BRI 22 5 18 3% (P<0.05),
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Table 3  Nitrogen release rates of wheat straws under different irrigation patterns and nitrogen fertilizer reduction

Ak B INETERTR BB HE (%)

SrBEH] Z R R HEIH A
WINO 19.51d 26.92 d 27.68 d 29.15¢ 30.09 ¢
WINI 27.51b 34.03b 38.20 ab 40.75 ab 40.54 ab
WIN2 24.97 be 32.50 be 35.76 be 38.01b 39.09b
W2NO 23.12¢ 2834 ¢ 31.01 cd 31.68 ¢ 33.22¢
W2NI1 33.022 39.04 a 41.71 a 44.12 a 45.06 a
W2N2 30.06 ab 37.07 ab 40.41 ab 42.31 ab 43.23 ab

24 AREREXFARBREXNEAZFEHRER

e &= 0p- A

W3 4 fiis , i H/NZREFE S 2R A RO 5
REMPL MFEFEEAKTE T, TR/
FhEFT B REURE ORI WA A T i, R NI,
N2 A FRAE KR B 22 S 40, HAth 22 SRR i
KRR EWE AN TR S B A R, AN A
IKOFAb 38N R FE I SRR ORI RIS N1>N2>
NO, i A /N RS AT 0 BRABEOR = T NO b,
N2 b PR/ N FEFFE RGN T N1 Ab#, (H22
SV . B L, KRS AR 2R U it N
HREFPREZR RO A IS | AN )it KT 8] 25 5
AN

25 AREREXTMRBRBREXNEHEZEHEER
e &= 0p-A
M2 5 R LA, A FEVE AR =R iE 20K
SR, KRR 43 BE A5 A HRL/IN 2 R R G B0 B BRI
Rk 90%LA b, SrBEWI R /N RS AT BRI R
AR BN . 5 A A e, Fsc R
RN E R R BCRA T A, 254
B WREBELN AN RS UK [ Y 22 R
ik B E K
2.6 AEEREXAMBEBEXNNEZEFEHT
KIEFENZI
%6 45 N, AN [E) A H K R P R HA i R 26
[ A 7E 22 5 . AHFEAUKSE T, TR B AR K

http://soils.issas.ac.cn



5 4 19

SRR - ANTR] A R T AR R UM Ul o i P 22 55 6 Ak P B S5 20 B 520

753

x4 FEEHEXNELREXNEREF S RRR RO

Table 4 Phosphorus release rates of wheat straws under different irrigation patterns and nitrogen fertilizer reduction

Ak B INETERTIE RBUBE R (%)

SrBEH] Z R R I R
WINO 48.81a 50.57b 51.73b 52.53b 53.03b
WINI 50.07a 53.30 ab 55.13 ab 56.24 ab 57.16 b
WIN2 49.93 a 52.47 ab 53.63b 54220 54.57b
W2NO 51.36 2 55.06 ab 57.45 ab 60.14 ab 60.55 ab
W2N1 55.10a 58.12a 60.90 a 63.16a 65.01a
W2N2 53.48a 55.97 ab 59.47 ab 61.44 ab 62.24a

F5 AEREBEXFTEREN/NEFEFEBERRRE
:REA )
Table 5 Potassium release rates of wheat straws under different
irrigation patterns and nitrogen fertilizer reduction

b3 INZERERT A R BUBEHICR (%)

SPEEH) Y fhER ER R
WINO  90.36a 90.65a 90.74a  90.90a  90.93a
WINI  9147a 91.69a 91.84a 92.0la  92.06a
WIN2  9093a 91.30a 9149a 91.59a 91.59a
W2NO  92.59a  92.77a 92.83a 929la  9295a
W2N1  9324a 93.58a 93.74a  93.93a  94.02a
W2N2  92.66a 9298a 93.18a 9334a  93.34a

F 6 AREMEAFMTLREXN/NEZREITTHTKES.
EREMHR AR
Table 6 Yields and components of rice under different irrigation
patterns and nitrogen reduction with wheat straw returning

ARER ARCERC RRRERIEL 45Tk TRE MR
(10%hm?) (%) (2) (kg/hm?)

WINO 22745c¢  117.17b  93.06a 2584a 5652.63c¢
WIN1 33449a 12821ab 91.33a 2480b 9122.54ab
WIN2 320.18ab 133.73a 89.98a 25.06b 8966.48b
W2NO  22693c¢  117.99b 9422a 26.07a 6071.94c
W2NI 331.21ab 133.80a 92.51a 25.04b 9890.18a
W2N2  316.09b 143.52a 92.26a 25.42ab 9751.50 ab

Rt e B RATE IR O [R) R B b 3 i, NO . N1 A
N2 KSR A0 T 7.42% . 8.41% 11 8.76%.
205 P i b R 2R IR A R VTR B A AR
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Mg o a ™ T —E BENEmER 7). RH
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TNO KRB, it R A R AR TS A, o
B U iR 22 s K5 N2 AR B sk B
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i FHT SR 38 5 R A Uit P R T 4 s L
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Table 7 Soil nutrient contents under different irrigation patterns and
nitrogen reduction with wheat straw returning

ME FHIE A WA AR PRAHR

(g/kg) (g/kg)  (mg/kg)  (mgkg)  (mg/kg)

WINO 17.44a 1.09b  8885c  18.60b  9125ab
WINI 1791a 137ab 108.02b 19.75ab  82.52b
WIN2 17.89a 1.32ab 10599b 1933ab  84.39b
W2NO 17.76a  121b  9597c¢  18.84ab  94.92a
W2N1 18.02a  150a 119.70a  20.02a  86.21 ab
W2N2 18.05a 146a 116.17a 19.48ab  88.10ab
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