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Table 1 Experimental design

AbEE R (N AL (P,0s) BAE (K0) F&FF
(kg/hm?) (kg/hm?) (kg/hm®) (kg/hm?)
it A CK 0 0 0 0
e CF 270 60 9 0
FEAT+HLIE 1 SCF1 135 60 90 7500
FEFF+HGAE 2 SCF2 270 60 90 7500
FEFF+LIE 3 SCF3 540 60 90 7500

i CFARBELAEPE JRICEL N 3 HRCTTHER7 s REAT R0 A&/ NZRATIa i (CIN Db 104:1) , Byl )sBENLEET82 (0~20cm)

2 BREH

2.1 FEEMEETIERAZI

211 HIEAHURS R FBHEEIEHEAT, i
WA ) A NE I3 & T B LIRS, HEE
HWEZESR (B D. RiElie, HEaHRS RN
CK $& 0.8%; IMFHFT AT I 4 N et fb BE DU AH
X BUAG ISR 11.97% ~ 20.64%, LA SCF3 (1)1
AR e 2 TR, AP & SCF2 #l SCF3 &b
H S CR. CK MR 2% (P<0.05). "], 4K
IOAAET, FEFFIE 45T Ot A AT A Bt A AR T80
FE U AR, B E AR,
XA HUTRR LT o XRS5 TR 7k S5
it A MR RS FF T I WL S AR AL

Aab Aa

SCF1 SCF2 SCF3
Ab P

25 r

20 - Ab Ab
15 ‘ \ ‘ \
10

CK CF

(KK 'S FREAN R R R AR F] 22 555 31 P<<0.01 837K,

THEAHUR (g/kg)

NG PR FIZROR AR B ) 22515 ) P<0.05 2K, FEIRD

E1 BT EHEZFHTRECENZETENRSENFNE
Fig. 1 Effects of combined chemical fertilizer with return of total winter

straw on vertisol organic matter content
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~ 24.32% #119.88% ~ 20.68%, H.LL SCF2 4b ¥ 5y
(1.05 g/kg), 15 CK Fil CF AbBEAR LE 22 73k 31 P<<0.01
WEIKF; SCR3 Ak, 5 CK Il CF [ % 5+
EF P<0.05 WEAKT. BB AEN S, R
T4 1T TE it Ak AR A B A R it Ak AR Ak BE R
8.00% ~ 12.40%, {HZ SRR, i, FEfFraE
0 T %A e A I SE R T IR AR I R AR 0
HEEE M, XS AR 3 B4 RO R
AL T 4 AR — 8 JR N T AT
NEAEAN 78 = M R I, W4 v 1 AR IR
fig e,

g R, RIERRT KENANY R, H
AR R O R R R, IR A RN R )
TIEAHS B SRR . T AR KR IGR
WAL AR S A ORI, T3
AHUTE T 53 5 A RS SRR A 2 5 1 ) S A S
MEAOC (B 2), XS HT AL IR -4 Ea T
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2.1.3 LSR5 CK A, 4 ARt
— SRR L T A S A S, JL
HARSFF AR AR EE N B3 (R 2). 5tk kb
A LG, AEAT AR HHACFEAR o T A i 7.53% ~
17.51%, UL SCF1 Ab¥ i &, 22 A 3 B /K F(n=15,
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Table 2 Effects of combined chemical fertilizer with return of total winter straw on NPK nutrients of Shajiang black soil

Lb P 2% (g/kg) fE A (mglkg) 4% (g/kg) SRR (mglkg) 24 (g/kg) R (mglkg)
CK 0.84Chb (- 82.25Ab (-) 0.36Bc (-) 18.18 Ab (-) 13.79 Ab () 116.25Ab (=)
CF 0.87BCb (- 87.50Aab (-) 044 ABb (-) 38.24 Aab () 1415Aa () 151.67 Aab (-
SCF1 0.95 ABC ab 98.00 A ab 052Aa 51.31Aa 1421 Aa 175.00 Aa
(9.88%) (12.00%) (17.51%) (34.18%) (0.46%) (15.38%)
SCF2 105Aa 94.50 A ab 051Aab 52.02Aa 1423 Aa 173.33 Aa
(20.68%) (8.00%) (15.43%) (36.05%) (0.58%) (14.29%)
SCF3 1.03ABa 98.35Aa 0.48 A ab 4651 Aa 1422 Aa 156.67 A ab
(18.22%) (12.40%) (7.53%) (21.62%) (0.54%) (3.30%)

T P FIEEE K S PR RN A B ] 2 L 5] P<0.01 W #/KF, /NG TREARFE ORI W 22 5715 ) P<0.05 R KF CFEFD; [
B O PRBURARIAS T I B AR S A ILARBE R 1T 2 3, Feep <=7 ARITEHE

249 R=(759 24 R=0.633
P=0.0006<0.01 P=0.0056<0.01
o,
21 ’ 21-
g b
3 K
~ .. .' [ ]
i .
& .
‘LH:Q/ -
= ° S e
T 18- g 18-
E .
i o
‘@
[ ]
15 15
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TR AE (gkg)
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B2 IRANRSLASERFEMRASEMNEXN

Fig. 2 Correlations of soil organic matter content with total soil N and available N contents

P<<0.05); FliFT 4 i FH P it fh A Ak 34 g - 3 2%
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A iEIE AT P RO SR = T RIS, JULAR
Jit e A B SRR ik 21 A B vy MR Al R T

2.1.4 bEEE BRBORE, 4R AL+
He A SRl 14.15 ~ 14.23 glkg, ARFRE] 22 R K (R
2D 177 A5 Ak B B A KNI . SCRL>
SCF2>SCF3>CF>CK, H. SCF1 il SCF2 At 45l 5
CK AbPH[R)ZE 5+ W 3%, 1fi SCF3. CF Al CK AbPH[R] %=
FAWE(R2). 5 CF AL #AH L, SCF1.SCF2 #1 SCF3
AR - S A 43 T 4 5 15.38%- 14.29% AT 3.30%,

AL BN BFEAKT. mTW, FEFF AL 4 N
AR AT 5 e o i, U DATRC A A B AT D
R T
2.2 WMERREMEREZERTIG
2,21 XEOREEMeRIEm R 3 Wk, 5
CK ML, AN[FIE AEAS ) 5K SRR R4 B s
(P<<0.05). FHFF4sfEid 4 PE T P it A I Ak 2 1 F
Koo FURURR 534 5 B it Ak A AL B v, 18410 23 31
4.355% ~ 6.48%. 1.88% ~ 2.75% I 3.68% ~ 6.69%,
ki ¥ SCF1. SCF2 Al SCF3 AbFE 435 15 CF Kb B )
Zr s (P<<0.05), 1744 SCF2 fll SCF3 4bHi )il 5
CF AbHF) 25 3 ik 3 i /K7 (P<<0.05). 3t i
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Table 3 Effects of combined chemical fertilizer with return of total winter straw on maize shape characters

S R (em) B Cem) T8 ATIHD B CRAT) HhiE (g)
CK 16.17Bb 423Bb 13.20Bc 26.40Bb 24.01Bb
CF 20.23Aa 461Aa 14.47 Ab 35.67Ab 29.59 AB a

SCF1 21.11Aa 473Aa 14.13Aab 36.99Aa 30.92AB a

SCF2 21.45Aa 473Aa 14.27Aa 37.35Aa 32.40Aa

SCF3 21.54Aa 469Aa 1460Aa 38.06 Aa 2521Bb

M5, SCF1 1 SCF2 4b#H 437k 30.92 F132.40 g, 43
Sl%E CF ALFEH4 I 4.49% A1 9.50%; 1] SCF3 AbFH (¥ F1
FiEA N 25.21 g, BRI T CK AbHE, 1 B (KT CF
REFE (P<<0.05),

2.2.2 XMEKSFEMEWE SR IEAERAT L,
T FF A B TH 4% A T 0 e A IS 3 P 4 oy oK W 7 o
(K 3), BP=igEsE o 11.51% ~ 26.92% . AAT 4 ik H
ZAF FHCHEREER 3 ANAEEE K= 5oh 6 644.4 ~
7562.9kg/hm?, {HALFH [a] W & 25 5, ifi LA SCFL Ab#
Tk B, W T CF 4P (n=15, P<<0.05).
AL, REAERRIE AT, RO IE I SO sk X
KM= BOR etk

9 000 -
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E 6 000
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I
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Fig. 3 Effects of combined chemical fertilizer with return of total winter

straw on maize yield
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Effects of Combined Chemical Fertilizer with Return of Total Wheat Straw on Soil Nutrient and

Maize Yield in Shajiang Black Soil Region Along Huai River

ZHENG Xue-bo' ?,  ZHANG Xiang-zhi®,

CuUl

(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

Abstract:

3 Jiangsu Environmental Monitoring Center, Nanjing 210036, China;

Jian!, ZHOU lJing', MA Chao**
2 University of Chinese Academy of Sciences, Beijing 100049, China;

4 College of Resources and Environmental Sciences,

Nanjing Agricultural University, Nanjing 210095, China)

The effects of combined chemical fertilizer with return of total wheat straw on soil nutrients and maize yield of Shajiang black soil

along Huai River were studied in June-October, 2010. The results showed that soil organic matter, total N, P, K and available N, P and K in the

treatments of chemical fertilizer plus straw were significantly increased compared with CK (no fertilization) (P<<0.05) and had a relative increase

compared with CF (only chemical fertilizer) to some degree. Maize yields under the treatments of chemical fertilizer plus straw ranged between

6644.4 and 7562.9 kg/hm?, increased by 11.51%-26.92% than CF treatment. Moreover, the maximum of maize yield arrived in the treatment of

chemical fertilizer (N-P,0s-K,0: 135-60-90 kg/hm?) plus straw (7 500 kg/hm?), which was significantly larger than CF treatment (P<<0.05).

Key words:

Shajiang black soil region along Huai River, Return of total winter straw, Chemical fertilizer, Soil nutrient, Maize yield



