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W ENTBETLHERBHESRBEKTTHERE R BRBE, ELLEHE EARET, XET 6
A e B AKF(T1:0 kg » hm™;T2:75 kg « hm™ ;T3 150 kg - hm™>;T4. 225 kg - hm™>;T5: 300 kg « hm™; T6: 375
kg - hm™) AR ENAHERBEHEERFLBREEN SR, AR W . THEREFNEEEEL LA 0
d, 75 M 8] KR AT AR BB T1~T6 & 32 89 F K RS AT 8 2 % 2 51 % 37.3% ,40.3% ,44.8% .45.0% ,50.8% .48.4% ,
PLTS A28 ik m A 2 3 B F (P<0.05); Bl B, TI~T6 A 0 £ Kk B Ak ABEKFE 25N 48.2% ~56.6% .
33.8%~44.4% 15 L H T RAF ok AR HFH B F 5 T H ML (P<0.05), T I8 410 B3 F 25 ) 43.1% ~
49.2% 90.5% ~93.0% A B E R R EWZ 7, TH150d G, EXEFEEME N 52.7%~55.8% , 5 4 B £ WA
K>C>P>N, % Ffidk S ATUR ZRALEHERBAA M EERRANER B EHNERLAL Y
W, % A E N 300 kg - hm 2 EHE E R K AR Y B MR AT

KB EAB G AR R BHE DR FHHEEE
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Effects of application of different nitrogen levels on decomposition
characteristics and nutrient release of returning straw

CHEN Jianying, LUO Chaoyue, QIU Huizhen, DENG Delei,
ZHANG Chunhong, GUO Yajun, ZHANG Jianbin
(College of Resources and Environmental Sciences, Gansu Provincial Key Lab of Aridland Crop Science

Gansu Agricultural University , Engineering Research Center of Livestock and Poultry Waste Resource

Utilization in Gansu Province, Lanzhow, Gansu 730070, China)

Abstract: In order to determine the decomposition dynamics and nutrient release of maize straw return under
different nitrogen ( N) application rates, a field experiment was conducted at Dingxi County in the Gansu Province
of China.The experiment had six N treatments including no—N application (0 kg - hm™, T1), 75 kg - hm *(T2),
150 kg + hm™>(T3), 225 kg - hm>(T4), 300 kg - hm>(T5), and 375 kg - hm>(T6) with four replications.
The 42.6 g of maize straw was incorporated into each of the treatments by nylon mesh bag method. Results from the
experiment revealed that maize straw decomposition occurred within the first 90 days after returning into the soil and
the decomposition rate increased rapidly during this period. The decomposition rate of corn straw was 37.3%,
40.3%, 44.8% , 45.0% , 50.8% , and 48.4% in T1~T6 treatments, respectively. Treatment T5 significantly (P<
0.05) achieved the highest decomposition rate throughout the decomposition period. At the same time, the release
rates of C and N of maize straw in T1~T6 treatments were 48.2% ~56.6% and 33.8% ~44.4% , respectively. The
release rates of C and N of maize straw in TS treatment were significantly higher than those in other treatments ( P<
0.05) .However, the release rates of P and K were 43.1% ~49.2% and 90.5% ~93.0%, there was no significant
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difference among all the treatment ( P>0.05). The rate of straw decomposition after 150 days ranged from 52.7% to

55.8%, and the nutrient release was ranked as K>C>P>N. In summary, the continuous application of different ni-

trogen rates significantly influenced straw decomposition rate and the release of carbon and nitrogen, however the

release rates of phosphorus and potassium were not statistically significant. The T5 (300 kg - hm™) had the

greatest impact on decomposition.

Keywords: corn stalk; decomposition; nitrogen application rate; nutrient release rate; potato field; plastic

film mulching
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1.1 iR X R

T 2018 4F 4—10 H 76 Hl & @ v h % e
XA SR Y A8 6 150 e AT % SRR s R T
2013 4F 4 H ., 5 XK 2 053 ~2 556 m |, 1
SR 6.9°C [ AEMK R 400 mm i AFEZE KR 531
mm, LFEW] 140 d, %X+ HEER R &4 1,0~ 20
em 12 BIEAEARBAHR LR 1 Tk 2, ik
FORFEFE R A BT 7, 90 46 37 43 1 &0 A BLEK
423.67 g- kg™ A NO9.01 g - kg, &M 1.23 g -
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Table 1 Basic physical and chemical properties of soil

ko IS/ AHLBT oA A bu 4z LA
Bulk density Field water holding capacity pH Organic matter Total N Alkaline N Avail. P Avail. K
/(g em™) /(g kg'h) /(g kg'") /(g-kg')  /(mg-kg')  /(mg-kg)  /(mg-ke')

1.24 267 7.9 15.3 0.75 57.6 17.5 217.5
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Table 2 Mineral nitrogen content in 0~20 cm soil layer before sowing in 2018

5 A, Mineral nitrogen

A3 Treatment

T1 T2 T3 T4 TS T6
NO3;-N 14.97+1.19b 12.99+1.44b 16.86+1.62b 17.6+1.41b 29.21+2.04a 21.82+3.15ab
NH;-N 1.19+0.64a 1.44+0.89a 1.62+0.25a 1.41+0.47a 2.04+0.59a 3.15+1.41a

T AL (CK) 5T2:75 kg - hm™;T3:150 kg - hm™;T4.225 kg - hm™;T5.300 kg - hm™2;T6:375 kg - hm™? , A [FFHE R 45 Ab 2

1E P<0.05 KPR BE, T,

Note: T1: no nitrogen fertilizer (CK) ; T2 75 kg - hm™2;T3.150 kg - hm™2;T4.225 kg - hm™2;T5.300 kg - hm™2;T6:375 kg - hm™2. Different
letters were significantly different among treatments at the P<0.05 level, the same below.
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42.64 g(KJE 5 em Z24) EKRFEFTHYJE e M4 (25
emx15 em, 100 H ) 3 15 4>, HEBE 30 d BORE—K,
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H, 0,1 & - 2818, 20 & AR B L ek 24
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JERRR (%)= (My=M,) /Myx100%
FBEICR (%)= (M,Cy-M,C,) /M,C,x100%
A, MO FERTHIAG T 5 (g) s M, 9 & AR 1) 2 o 1)
T (g) ;¢ MIEMEHE (d) ;C MFEFER IR IR0 &
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Table 3 Temperature and moisture content of straw returning layer

Wi H & HI[A] Return time/d
Item 30 60 90 120 150
=
,,{EJE/OC 19.40  20.14 19.57 17.65 13.35
Temperature

K4/ (m® + m™)
Moisture content
1.3 #iE4bIE
A5 R A SPSS 25 Siit 3K {4 F1 Duncan %t
BOAG AT AL B T 48 2 MR 58 . SR A Microsoft Excel
2016 HfFiAT IR 2

2 ZERE5T

2.1 AEERELIETHEFEBREEST

T I AN R il 80K S T 38 KA AT 0 6 i R
ATLAE (R 4) , FORFEFF 00 5 A 23 I i 221 2 1) 344
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T E AR IR 1 I8 RS FF B C/N, fEIE S
FESAE I AR Y AR O I S AR A W B T
PR S LS R Ge 01, FAEiA H 30 d B, W S
SEVH T, T, T2 Kb B A JE R 2 53 0 A 13.46% FiI
13.64% , i A% T HoAth it 040 B, 150 AN it 2 s A%
Jit 2R e AN AR T T A R OK R AT A . A8 T 90
d, FORFEFF I R A b, T1 ~ T6 Kb B i JE fi %
o7 JE R L B 4 A 70, 87%, 75. 95%,
84.48% ,85.21% ,91.05% ,90.81% , i}t W 75 A S5 4%
P, Teie it & AR, KRS AR A AR 32 2k AR
TEIR HTHT 90 d, 58 LA, AT B2 DK ok 6 it Je e
Gy o A L R 3 B ek /D | T 38 53 Sk R H e 4 i
HA B, LG e 1 R R R R, AR T
A, A F T REFF g™ . 38 H 150 d B, T1 ~T6
AL BRI K T AR A 280 B O 52.66% |, 53.02% |
53.20% 52.79% .55.77% 53.34% , TS5 Ab ¥ i & & T H:
HhAhHR 156 HH 14 St (R 300 kg - hm P HEA T E
KFEFF G

0.13 0.16 0.15 0.18 0.16
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Table 4 Decomposition rate of returning corn stalks under

different nitrogen application levels

AbFR i A [E] Return time/d

Treatment 30 60 90 120 150

Tl 1346+1.00c 2441+192¢ 37.32+028c 46.62+1.56c 52.66+1.04b
T2 13.64£0.80c  25.97+0.31c 40.27+0.65¢c 47.80+0.25¢ 53.02+0.96b
T3 15.78+0.17b  30.40+0.25b 44.79+0.46b 48.07+0.53bc 53.20+0.61b
T4 16.88+0.20b 32.11+1.74ab 44.98+2.06b 50.44+1.43ab 52.79+0.66b
T5 19.89+0.51a 34.04+12la 50.78+0.74a 52.56+0.88a 55.77+1.03a
T6 17.04+020b 32.37+091ab 4844+1.90a 51.72+0.68a 53.34+0.38b

T RBAR [F] F RR 45 Ah AR P<0.05 K P25 835
Note: The different letters in the same column indicate that each

treatment is significantly different at P<0.05 level.

22 AEERELIE THREFTFD BB

ANt &K T IR B R KRS FF A Bk 2 B CR
DL 1, TERSFE G ek A b R AT iy B R B RR AL
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TEIL AT 90 d, A S8 28 K Z i, 254k
P EARAEFF 1 ik 2 BE TR AE SRR iy o L3
IKE] 80% LU I, Hidr TS F1 T6 Ak HLfY) 5 K AL FF ik R
BEICR 53 31 R 56.60% F153.93% , 8 % 7 T T1.T2
REFRIY) 48.18% Fl1 50.63% ( P<0.05) , Pt HH A il 0 I
o APt 2R AN ) T B i i B T ORAS A B R B R
11T e it 2R A R I i AR A R, 4 150
d FOJES i, T1 ~ T6 AbBRAY T K FFA 2 B HUR 40 )
M 59.29% . 61. 18% . 61. 40% . 60. 45% . 64. 12% .
59.96% ,T5 Kb i 2 5 T HA AL B ( P<0.05)

2 ANt ZK S T 3 EORFEFF AR B
R, WISt B R B, FORFEFFI0 A R Bk
A, 525 T2 T I 1 e S TS ik B ) A S A SR R
FT PR 5 30 G A, ELAS it Ak B A T K T
REBECR I AR Tt AL PR 3 5 ok 28 B R A
—3, B HHET 90 d, AN it AL R it AU B OK
T AR BEIICR 53 0 o5 BB i i 7 R OK RS AR A
ZRO AN 80.45% F1 90.11% , Kb Bl E) 2% 5 B2 (P
<0.05) , ULEHIA H EORFEFF M R R B 2 & 4
A H 5 BIRT 90 d i it AL AT DUGE F IS ik 1if 1)
TAFEFFRZER, £ 150 d 5, TREFFAE
BN T5(47.89% ) >T4(47.33%) >T6(46.70% )
>T3(45.88%) >T2(44.56%) >T1(42.06%) , 4543
Z [ JC i E M2 5 (P>0.05) .
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Fig.1 Carbon release rate of returning corn stalks under

different nitrogen application levels
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Fig.2 Nitrogen release rate of corn stalks returned to the

field under different nitrogen levels
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Fig.3 Phosphorus release rate of corn stalks returned to

the field under different nitrogen levels
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Fig.4 Potassium release rate of corn stalk under

different nitrogen levels
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