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W BRI ARWMELHELE ANELE)SFEEAE(N,0 kg hm™25 Ny, 120 kg=hm ™23 Ny, 240 kg-
hm™2) ¥ FEELFELERFERMLEANREN D, FREFN. HAEEN T AEXFE, EFAHAL
B A M FEHEFMANEE DB 9.76% ~24.88%F0 12.56% ~22.50% , B A @ ¥ h =B 5 T A/NE#E 6.40%
~11.05%, Bl —F A RAER L ERE LZE EANBK(TOC) & E F Ny > Nigo > Ny, No Nypg 71 Nogg 26 3 T 43 3
ELHETOCAELINE TANEE 1.07~1.70,1.07~1.93 g-kg™'#10.77~1.60 g-kg™', WANET, L EkKH
W E R L IE 5 A A HLB (E00C) Fn AL A AHLER (POC) 4 1 3 M % e A & B 38w 7 38w, & 3£ 22 3% FOOC #1
POC & E M E TA/NEZHE0.09~4.91 mg kg™ 'H10.05~0.27 g-kg™'s H A X &3 EOOC #1 POC Y 77 ik = 45 A
0.34% ~3.45%H 10.14% ~51.41% . % it , A A A TRt TEELTREAE L&, R RA L EHN
BENRR, EARBEEERALEAGT, ABAERULMEENR, A A E L 240 kgrhm 2N H
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Effects of previous crop stubbles and nitrogen applied amount on summer maize
yield and soil organic carbon pool at a semiarid loess site of China

SUN Xiao-hua', NIU Jun-yi*, ZHAO Gang’
(1. Potato Research Institute , Gansu Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China;
2. Agronomy College , Gansu Agricultural University , Lanzhou, Gansu 730070, China;
3. Dryland Agricultural Institute , Gansu Academy of Agricultural Sciences , Lanzhou, Gansu 730070, China)

Abstract: In order to identify the effects of different previous crop stubbles and nitrogen applied amount on summer
maize yield and soil organic carbon pool at a semiarid loess site of China, a field experiment was conducted with three ni-
trogen fertilizer application rates: 0 kg*hm™ 2( Ny), 120 kg* hm ™2 ( Niy), 240 kg* hm ™2 ( Nyy) under previous winter
rape and winter wheat crops stubbles respectively at Zhenyuan, Gansu province, China. The results showed that, the
summer maize yield was increased by 9.76% ~24.88% and 12.56% ~ 22.50% under previous winter rape and winter
wheat crops stubbles compared with no control No(CK) respectively. Especially, the yield of summer maize in condition
of previous winter rape crop was 6.40% ~ 11.05% higher than that under winter wheat crop. Under different nitrogen
supply levels within each of crop stubbles, the orders of successively decreasing in content of total soil organic carbon
(TOC) was Ny > Nip > Ny, and the content of total soil organic carbon under winter rape crop was 1.07 ~ 1.70, 1.07
~1.93 gkg ' and 0.77 ~ 1.60 g-kg™" higher than that under winter wheat crop. The contents of easily oxidized or-
ganic carbon (EOOC) and particulate organic carbon (POC) increased with the nitrogen amount under both previous
winter rape and winter wheat crops. However, the contents of EOOC and POC under winter rape crop was 0.09 ~ 4.91
mg-kg~"and 0.05 ~ 0.27 g-kg ™" higher than that under winter wheat crop respectively. The contribution of nitrogen ap-
plication to contents of EOOC and POC was 0.34% ~3.45% and 10.14% ~ 51.41% respectively. Therefore, manure
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application with nitrogen fertilizers to soil was both beneficial to yield of summer maize increase and organic carbon pools

upgrade in soil at a semiarid loess site of China. And multiple cropping summer maize should be adopted in the field with

winter rape stubble; the optimal nitrogen fertilizer fertilization for summer maize was 240 kg*hm~? nitrogen (Noy) for the

experimental area.

Keywords: winter rape/wheat rotation; nitrogen application; summer maize; yield; soil organic carbon
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SREOREAT FLA AL AT IV VT b 39 o 8 728 A A0 ] ok g
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220 E T R A R B STIA R, B R OK i 7 A
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RETE A R L 2 TR E LR B
FH SR Al 3056 0 (35930 N, 107°29' E) #E 47, M4k
1254 m, JCFEH 165 d, 4" F- 3B 8.3°C, = 10°C Y
MR 2 722°C, Z4E BRI 500 mm, FERT 315
EimsEY, FEAAE 79 A, 5 EFERFKEN
50% ~70% . RHHh+IEATE 1.35 grem ™3, JE Sy op
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Ul 53 % R RN A 302, ket I R AR BEAE
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1.2 Rt

A3 AT LA Gl 1) Fn4e/h2 G 1)
i, AT E KRR R A B

FH [ 56 Ay o PR R ML DX L HES , 72 A TSR A/
ZONEFAT,PKEEE , B E 34 NEARE: (1)
A% (Ng(CK) : 2 N 0 kg*hm™2) 5 (2) Ny 4l N 120
kg*hm™2; (3) Nyg: 2l N 240 kg-hm~2, F 405 3
WELE, EYLHED] . A& 100 cm, BETE 70 cm, 5 (4]
30 em, & AR 2 47, 478E 50 em, #REE 33.3 cm,
ANHURE T 60 000 #f o B/NXK S m, 58 3 me /DX
] X LR 0.5 mEiE ., K5 2 m £
YT, AMEAE 2013 4E 6 A 10 HHEF, [FI4E 9 A
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15 HSook 2B E 97 d; & /NEF 201346 H 19 H
A, W4E 9 7 27 HWGHK , A7 1 100 do HfRAT 55
R TR A B 5 IR TE 120 em RS 0.008 mm (R Z
SR RE, Bl KRR R EHM A BRTAE AR o it

R4S 375 kg hm™2 (% P05 12%) B ER 4P 225 kg
hm ™2 (% Ky0 50% ) o JT A NERHAERE Rl — YA
AFEENE

F1 A E T EEARELK

Table 1  Basic physical-chemical properties of experiment field
AL Bl 54 AL AL
e Hi#E Organic Available Available Available n
Soil type Fore-rotation matter nitrogen nitrogen phosphorus potassium p
/(g kg™") /(g kg™") /(mg-kg™") /(mg kg™ ") /(mg-kg™")

[ E = Sk Z-ih3% Winter rape 11.41 89.07 12.76 233.09 7.41
Mulching black

Joessal soil A /NFE Winter wheat 10.38 85.65 13.11 186.37 7.39

1.3 TEHRRESLE
1.3.1 ZdmEE oulTtEe 17 H) &KW
(7H 1 H) #7728 H) JHEHI@ A5 H).
mhzz3(8 H 15 H) A9 H 15 H) #ifr H3%
FERRAR
1.3.2 &0k E oulTHEe 27 H) 375
(7HI15H) hERI(8 A 11 H) JFERI(8 H 18
H) . mh2235(8 J 28 H) 89 A 27 H) #1714
RFERCR AR

FH [R]RAE B, 39800 B 38 L, Fe Mg T SRR 1 g/ )N
X BEHLRAE 3 55, SRR 30 emo HRERCTIEKL B
BHASHT ] BR R SRR VD ER, [ — /N X AR
AR SIVER—A LIRS BN A AT, 43t
0.15 mm.0.25 mm.2 mm i 5]
1.4 SHFAE
1.4.1 E3EEApsN T RSN % R
~ FRREAL - W EEME . FRBGS 0. 15 mm
LI T L #E 0.500 g, ITA 5 mL 0.80 mol - L.7!
Ko Cr, O; FRUEET, FFIILA 5 mL ik H,S0,. BRI
T 170°C ~ 180°CHYMIAHA HHINAA 5 min, 5 51048
BN 250 mL =AM, A E 100 mLo ASE
FEZ MRFE R 3 T o FARERY 0.2 mol - L™ 'FeSO, i
o 10T FeSO, MERFR(V) , 1153 L5 B A PLaR S
Ho
1.4.2 BRAEEAIEMNT  FHEERA
P s B 4R S 2 i 0.25 mm AL, MR
PO APIR S &, A 15 mg Bk 38R
i AR R RF AR S O FREE I, SR S5 I FE S e B 2 50
mL 5045, 1) B0 A O 25 mL ¥R BE R 333
mmol* L™ Y = B FR¥H VA W, IR % 1 h, SR )5 AE % ik
2 000 rpm | &0 5 min, K 13O B F KL
1:250 5 BE, W 1 mL | 3E MRS 2 250 mL 2548
B, N2 B 7K E 250 mL, B BAE & 4366 E

THAE 565 nm AL 2 W A, T 1) e it I 0 s o
L. BRAIEEAE VIR AN
5 BAH PR /mg- kg ™! =
KMnO, ¥ B2 A x 25 x 250 x 9
+HFEFE x 1000

1.4.3 #EFHEMN 5 KR Cambardella
G T — ik, BAR T8  FRIGE: 2
mm i L 14 KT+ 20.00 g, iITA 100 mLL 5 g- L")
(NaPOs )¢ /KVEW , F-H& 15 min, HEH (90 ¢+ min~!)
18 ho #E IR 53 pm G, 2 HZR K oh sk,
HEFTA B AE T F B85, 16 60°C T i 7t AR
BT EEER A  HE A  HERR B T Y EL A
R ALER T 5 L] At 2 A A A AL B
i BB B U A A A ) R 2 A A DL
5 B B R A B B

BLFOK R TR0 /N DX B AL 3%
WIAT 5 oK, M5 B KOk kL Y fif S L K B
(105°CHE 1 h, A% ,70°CTFHE 72 h) |, B Ja PrE 248
NI
1.5 #HELIE

RIGHHE I SPSS 16. 0 #E47 B R 5 22 40 ¥,
AIAb P 5 i P 2 R A N B 25
(1SDy.05) o 5 EIFRPBEEY N 3 IREE 1T
B
2 LRI
2.1 AEARESHEERENEEXTENTNE

N2 2 Fios  Zlsitt 54N E e Ny F Nagohlk
PR ORI W S T CK(Ny) (P <0.05),
AR N b5 CK 2 /7 A RE (P >0.05),
ZIHSRAE Nigg Fll Nogo b HAL CK 4397135 77 9. 76 % il
24.88% , % /INFZ FE Ny Fll Noyo b FREE CK 43531 384 7=
12.56% 1 22.50% o 2/NFEHE Nppg LB I B oK
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PR = T Ny AP PR 529.15 kg hm™2) , T
ZIMKHEEFARE . BHORE, LM HENE £
DR R H R A )AL B R Y 44 /N ZE AR I 7R o, 3XAT
A5 2 /N FE R FORIBFIEGR Wi gk Kt e,

JEIAETEAE R AR, S B TR0 A K. 7 i

TG , AR A MSRAE IR /N T R 2
BN YRR TRLEE (P < 0.05), HL B 2 i 1Y
YIRS pIIpS

x2 AEAWESEEEXNEERFFH~EREMRERHFE

Table 2 Effects of fore-rotation and N-fertilizer application on yield and its components in summer maize

RIFETEY il 7/ (kg hm™?)

FEE/ (JTBk -hm™?)

oYk THLH /g

Fore-rotation Treatment Yield Ear number/(10* plant* hm~2) Grains per ear 1000-grain weight
No 5849.59 b 6.00 a 511.66 ¢ 311.82 b
Al
. Nizo 6434.33 ab 6.00 a 524.39 b 313.63 b
Winter rape
Noso 7303.65 a 6.00 a 531.53 a 318.02 a
No 5393.81 b 6.00 a 509.24 ¢ 309.67 b
KN
. Nixo 6047.47 a 6.00 a 521.27 b 313.30 ab
Winter wheat
Noso 6576.62 a 6.00 a 529.59 a 317.46 a

T« [ — 2 1 B FRIZIEAR S AR A R 5 BEE RRTE P < 0.05 K- E22 i 3.

Note: data in the same column with different letters indicate significant difference at 0.05 level.

2.2 AEARESHEEREN TEAENRENZNE

2.2.1 s EEEAIE(TOC) M Hh A FRTE
iR s TS EFTH0~30 em 12+
HERAN SR ILE 1o B LR AR A
SRR A/ N R R I T S WU &

H#HEFRARE. 5 CK(Ny) M, 2357 Ny
55 Nogohb 8 1+ 3 TOC 435l it 0.04 ~ 0.31 g-kg™'
50.18~0.68 g-kg™'; & /NFEFE Niyp 5 Ny A0 F8 +
3 TOC 43 3 0.07 ~0.37 g*kg ™' 5 0.13~0.76 g
'kg_lo

"-:) (A) EINo M Nizo B N2swo

.ME 12.00

208 1000 aal aad aad aaa alda b ab &

.22 8.00

S8 600

=23 4.00

'328 2.00

HE T o BIR(a 22 A

+H Seedling  Jointing  Tasseling Blossoming Spining Maturity

- 5 ] Growth period

;"E 12.00 (B)

wE _ 10.00 2 a

HoS 8.00f & L 4A4E aal aad  ,al
= ©

E52 600

ES g

2= 2 4.00
o O

£2% 200

#Z 0.00 = . L VA . Al

1 HERE (& IR 2 P

Seedling  Jointing  Tasseling Blossoming Spining  Maturity

T (A) R ZAMSEAE s (B) WA/NEM; Tl

= 7 ] Growth period

Note: (A) — winter rape crops rotation; (B) — winter wheat crops rotation; the same as below.
B1 AENESHEAETEERSETHO0~-30m TETELZFNHRIE

Fig.1 Total soil organic carbon in the O ~ 30 cm soil layer under different fore-rotation and N-fertilizer application
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A B A3 TOC & 8 AR A M SR B Noy 5
No Z 5 B EHIM(P <0.05), HAR I 22 7 201 i 2%
(P>0.05),
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SMZEREN TOC & & s TA/NEH, Hirp Ny Ny Fll



5 13

PIVINAEAE A ) A5 Tl S8 0~ 52 8 b R U K R A BUBRE R 23
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1.07 ~1.70.1.07 ~1.93 g+ kg™ " F1 0.77 ~ 1. 60
grkg™ o BXATRE— TR T AR E T HAR R AE
Wy, HAR R A KRB, nT ik £ 2R 20 ~ 40 em, AT
T2 20 em LUN L )24 HURR & A5 O — 7 &
HI T A3 7E BRI/ N E AR AT RN 10 d A2
A NEPIERAE B B At A HLIRSR S 3 i
YERIBT R K

2.2.2 R3S BAA HLEK (EOOC) & & 09 % "h)
FRAL 2= A T 0 2 114 5 8 A AT DL 38 h A 2L
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A WLBAE R T PN 04 AR A R AE , 2 S Bk - A ML A
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3 AL, Al AR B FOREE AN A F N, 1
EOOC 7 2 M M 1 FF 05 92 18 B AR, 3 IF A6 1035 31
I, ZJG BTG R, & it A AL BEAZ AL A — 3 2
FHE I EOOC & it M H 1 I 4R 22 1% AR, 1) 4 1
WEABNEAR, Z G B WG R, o Ny b A4 F
AR HE Ny F Ny 2 P2, R B RIS 1% 73t FH g
e 3+ e Ty E AL A ALK A0 FR 2R L i it 260 o 1) 3
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FEACTT G R B BB, Z 5 B K, X Re 5 5
oK FH VA - S B R T A i S I ()
EIR ZHA XK,
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it Ak B
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Spining 'Maturity
it 2 Ak B
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B2 ARMESHEETEERZTETHO~-0 m TETESENLANKRSE

Fig.2 Easily oxidized soil organic carbon in the O ~ 30 c¢m soil layer under different fore-rotation and N-fertilizer application
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HE(P <0.05) 15 Ny Fl Nyyg Ny Fl Ny b B ] 22 5
AP >0.05) , FIFPHT#H N HAhA: & 14 A0 1]
25N AR 2E 1 [R] oA, IS K H i 3
B, AR T4 POC i T4/ NZEHE 0.05~0.27
grkg™ o IXATBEAE T AT B FORFEFI AL A/
HAER VR R IR AV R 2 A
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2.3 AERIESEREX TIEAVIREAS BT
KT AR 2 AL 2T 3 iy
AU AA A LR 1 1 -

S A LB 10 TR (%) = e DR
100%
2, Noe it 04t 3144 s 52004347 BLIR 7 it
CKoc hpxf BEAL IR -3 vh BE2H 730G BILBK 5 1 5 Neoe N
LA T e B AT WL 5 5 CKroc 4y R 34
AT DL TR

AT L A B G, 45 254 DL
ATHURG ) T T LS5 % L HEAT DU PR, e
U R W R DA X8 R L .

P& R (3R 3) , Ning N PIRHA [R] il 8048 PR E A
AT IR PR ) 51k, ZM3EFE T, Ny Nago 20
FEXT EOOC 1) 5T #k % 20 5l o 0. 34% ~ 0.92% .
0.43% ~2.63% ,%f POC FITTRRZE 73518 10.14% ~
36.25% . 13.29% ~ 51.41% ; & /INFE 75, Niyo « Nago A1
XS EOOC 1Y 53 Mk 22 43 1 2 0. 48% ~ 3.45% .
0.54% ~1.83% , %} POC [ 5TRkFE 5350 10.51% ~
17.84% .12.57% ~ 23.40% , 3% I Ff Jiti HE 455 =X %
EOOC 1 5T#R# /N, AN 0.34% ~3.45% ,%F POC )
TIHRN 10.14% ~ 51.41% , X — &% 5 WA it 04 )
TN v o T R Xk B 5 POC 1Y
Lt
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Table 3 Contribution rate of increased soil organic carbon within different organic carbon

fractions under different N-fertilizer application

TR o EACA LB A TR

it R AIURLAS LB B4 T

BIHAEY HEH Contribution rate of EOOC under Contribution rate of POC under different

Fore-rotation Growth periods different N-fertilizer application N-fertilizer application

N120 N240 NIZO N240

HH Seedling 0.58 0.49 14.20 16.29

K35 Jointing 0.82 2.63 13.04 13.29

S Ed lif: Tasseling 0.92 1.87 10.14 17.01

Winter rape JF4E Blossoming 0.34 1.10 15.99 16.63

2% Spining 0.43 0.43 28.89 30.40

JRE Maturity 0.54 0.88 36.25 51.41

H i Seedling 1.08 0.97 14.66 18.05

AT Jointing 0.90 0.78 10.51 23.40

KNG i Tasseling 3.45 1.83 17.84 14.53

Winter wheat FF4E Blossoming 0.91 0.63 11.45 12.57

2% Spining 0.65 0.68 11.69 13.02

A Maturity 0.48 0.54 11.95 12.86
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