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Effect of surface mulching on soil nitrogen mineralization in dry farmland

SHI Bing-jie', LI Shi-ging'’
(1. College of Resources and Environmental Science, Northwest A & F University, Yangling, Shannxi 712100, China; 2. State Key Laboratory
of Soil Erosion and Dryland Farming on Loess Plateau, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abstract: The effect of straw mulching and plastic mulch on soil net N mineralization in dryland croplands of
Loess Plateau was studied by resin core technique method. The results showed the net immobilization of the soil
mineral N with three treatments of bare ploughing , straw mulching and plastic mulching was 27.4, 20.9, 43.1 mg

- kg™" in the first two periods of maize (PT~ V6 stages ). And the net mineralization was 26.3, 31.8 mg - kg™' and

13.7 mg - kg™ at the rest of maize stages. The three treatments of 0~20 cm soil layer showed a net soil retention
combined the two stages and the net immobilization were 27.4, 20.9, 43.0 mg - kg™" at all culture stages. In addi-
tion, straw mulching significantly increased the soil net N mineralization and net N mineralization rate and plastic
film mulching increased soil surface temperature and water content, but it did not influence the net N mineralization
and net N mineralization rate, implying that plastic mulching should not affect soil organic matter mineralization.
The study also revealed that when the soil temperature was between 22°C and 25°C and the soil moisture content
was about 20% , the soil nitrogen mineralization rate reached a maximum, indicating the promoting effect of dry-wet
alternation on mineralization.
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ﬁ%z‘%ﬁﬁ%ﬂ?ﬁ%iﬁé@?é%%ﬁ?,ﬁ%% PRI A HLA AR A TR, R
AFHEY I L3 v W i e R F FR TR I AW AT B A AR TR B J5 2604 [) Bt 1 i
b 90% Ll ERR A HLEAAE, ﬁ'ﬁﬁ?%%lﬁiﬁ;,u WA AT B2 A VR FH R R FH 22 T 1147
EEIEH AR AEWWCAR 50% UL EIRTAEY B50RE T HER R SR U ) Al R A, B R R

Y5 H#9:2017-03-23 &[5 B #9:2017-07-19

BE&WH . FKA KP4 (31270553)

TEBB N A UKIE(1994-) Lo, HR IR B0 A W55 07 o BRI A K EF% . E-mail ; 18792488532@ 163.com
BIEEE FHE(1963-) , 5 HIRBELN B2, W58 10k HIEAEY A £ F . Email: sqli@ ms.iswe.ac.cn



2 T F XA 5T

AR 3R R A RO AR Y % R R
M TSR R T AL A R S K
4 pH {H . /3 Y C/N |+ HEGCE W s
SELl L MR EERUK R A R
MRREE R R 7 7K 0% U SR 3% o 0 AR A 2 B
] S A A 7= R BRI PR R XK A3
St KA = R R RS R R AR O A
M B AR AR K BB N, R
%) SR E 5 K 3 7 A [ AR JRE 1 i i T A
AR+ AT WU LR O R AS IS R
(A

I HTTE H JE] 25 01 0 e v A iy 32 22
TR B4R | T 245V AR IR 8 5 ( Resin-
core technique, RCT) , 5 & W Fh 5 48 b, RCT
BAVE S oK o B R, 0 A ) (5 1
FEIRMASR) WLk BER B I 0, A Wi
RAAE TSy I BB S A LA, I E 25
SREE I SEPR g O, HATIX —J5 ke g i
SN T R E T ROEIE R SR )
F A AR M E LR R R LR OT ST B W
1 B G R BT I 6 R R A e B 5 2
BRFa NIRRT (B TR AR IR &S
] SEBR I DU TEAR R 22 5, & W R 45 RO F ARk
e ) LSRR AR A, BT LA BN ), A
B HRFE AR 7 i R 671088, R T RCT A5
AR RT3 25 N IR AR R R, LU
HHERPE A FAE AR A A HLA T 1 A S B A
PRAEHLS AR

1Bk

1.1 iR 5e HuaE

o2 55 K AR IR 4G T 2012 4R, T 2016
EEARAEWHAT A Z e, HELE
ZEHEAE PG AU AR MR K2 K A PR A 5 i K R
A A AR g v, a5l 6 T Bk P A R H
MR B U T AN (L4 350127, /R4 107°40,
TEHR 1220 m) |, @ B A AR RO X, M S s s e
VBRI, A Pk o BT - R G A R T
B L DK B i 2 W R i 1 2 R
A CEIRIE 5 5 1X) T 10 4F (2006-2016 4F )
BIREK 545 mm, K 70% 54045 T 5-9 H (B E
KK ZE) AR 9.99C,5-10 H K 17.7°C , TR
W 171 d, FZEE R EIE 1 565 mm, PE T A
2.7, 2016 4FEFIZ A4 (2006-2016 4F) E KA H
Wik SR PR A R (0~20 em £

JZ) BABAMEFILE 1,

180.00
160.00
£140.00
=120.00
£100.00
& 80.00
1 60.00
g 40.00
20.00
0.00

5 6 7 8 9 10
JH 4> Month
w2 AF O 35 [ R B Years average rainfall/mm
w20 164 F W it Rainfall of 2016/mm

—h— % 4O 1) K AL Years average air temperature/C
—o— 201 64F K i i Air temperature of 2016/C

B 1 2016 £ R & F19(2006-2016 £ ) FETE
KSBEMAZL
Fig.1 Monthly variations of precipitation and temperatures

in 2016 and average ones from 2006 to 2016
F 1 REHT EEEAREUMIR(0~20 cm)

Tab 1 The basic properties of the topsoil prior to the experiment

AL e W RA HHE
Organic C Total N Mineral N Bulk density pH C/N
/(g-ks!)  /(g-kg!) /(mg-kg') /(grem™)
6.84 0.98 8.32 1.33 8.61 7.0
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Fig. 2 Schematic diagram of mineralization device
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Table 2 Net N mineralization of different treatments in each culture stage

MinNog—N/(mg ~kg™")

MinNHfrH/(mg - kg™ Min,,, y/(mg + kg™!)

R R B
Culture stage BP sM M BP sM M BP SM FM

PT~V6 -9.1a -13.6b -10.3a —2.6a -1.7b —2.7a -11.7a  -153b  -13.0ab
V6~V10 -43.5a -38.1a -41.0a 1.4a 0.7b 1.2a -42.1a -37.4a -39.8a
V10~R1 7.3a 129 b ~1.6¢ -1.7a -1.9a -2.4h 5.6a 10.9b -3.9¢
R1~R3 8.0a 17.4b 9.6a -2.2a -2.1a -1.9a 5.7a 15.3b 7.7a
R3~R5 8.9a 2.2b 1.7b 0.9a 1.6b 1.5b 9.8a 3.8b 3.2b
R5~R6 3.9a 1.2b 1.4b 1.2a 0.7b 1.4a 5.1a 1.8b 2.8b

21t Total -24.5a -18.1a -40.2b -3.0a -2.8a -2.9a -27.4a -20.9a -43.1b

1. Mingg sy RIS ET A (R Minggy s o R8BS R AL (BRI | Min,, R8BI (TRFAE) 2. 60 ff R i
R, IEAH R 1k ;3.8 T — 1" FR AU K PRI T R R 2R e L i 2 RN B3, FRER R R 22 57 B3 (P<0.05) ,

Note: 1. Minyg- y: net mineralization or immobilization of nitrate nitrogen; Minyy+ v :
VO:;_N ’ NH4_N

net mineralization or immobilization of ammonium nitrogen;

Min,,, v : net mineralization or immobilization of total nitrogen. 2. negative value: net immobilization; positive value: net mineralization. 3. The same letters indi-

cate that the net mineralization is not significant and that different letters represent significant differences(P<0.05) in each mineral nitrogen classification on the table.
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