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Abstract; Effects of fermented wheat, maize, bean, pea, rapeseed and sunflower straw returning on soil fer-
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ince for 15 consecutive years. The results showed that the order of bulk density of 0~20 cm soil layer in seed maize
field after returning 6 kinds of fermented straw was: wheat straw < maize straw < pea stalks < sunflower stalk <
rapeseed straw < bean stalk. The order of aggregate porosity, water stability and total capacity was: wheat straw >
maize straw > pea straw > sunflower straw > rapeseed straw > beans straw. The order of seed maize field pH value
was; wheat straw < maize stover < sunflower stalk < rapeseed straw < bean stalk < pea stalks. The order of CEC,
organic matter, available NPK, microorganism quantity, enzyme activity and breeding of maize yield was: wheat
straw > maize straw > sunflower stalk > rapeseed straw > beans straw > pea stalks. Compared with maize straw,
sunflower straw, rapeseed straw, broad bean straw and pea straw, alkali-hydrolyzed nitrogen increased by 0.87%,
3.51%, 6.23%, 8.07% and 9.93%, and available phosphorus increased by 2.20%, 2.51%, 6.45% , 6.67% and
7.57%. Available potassium increased by 1.98% , 3.12%, 4.59% , 6.12% and 6.40% , the number of bacteria in-
creased by 3.66% , 4.70% , 11.03%, 14.29% and 19.54% , and the number of actinomycetes increased by 7.28%,
8.87%, 17.55%, 27.01% and 36.42%. Sucrase activity increased by 0.74%, 3.70%, 6.56%, 12.16% and
13.41%, and urease activity increased by 6.59%, 10.23%, 16.16%, 25.97% and 30.20%. Phosphatase activity
increased by 3.67%, 5.16%, 7.62%, 8.26% and 10.88% , and polyphenol oxidase activity increased by 4.35%,
9.09% , 30.91% , 41.18% and 50.00%. The yield of seed maize increased by 2.03% , 3.17%, 5.33% , 6.36% and
8.49%. The order of soluble sugar contents, starch and crude protein in seed maize was wheat straw > maize straw
> rapeseed straw > sunflower straw > pea straw > broad bean straw. Compared with maize straw, rapeseed straw,
sunflower straw, pea straw and broad bean straw, the soluble sugar content of wheat straw increased by 2.02%,
7.75% , 13.25% , 18.52% and 23.10% , while the starch content increased by 2.05%, 3.11%, 6.28%, 10.70%
and 14.13%, crude protein content increased by 1.01%, 5.11%, 12.56% , 13.41% and 16.77%. The order of fer-
tilizer profit and fertilizer investment efficiency was wheat straw > maize straw > sunflower straw > rapeseed straw >
broad bean straw > pea straw. Compared with maize straw, sunflower straw, rapeseed straw, faba bean straw and
pea straw, the fertilization profit of seed maize increased by 0.09, 0.16, 0.25, 0.31x10* Yuan - hm™ and 0.40%
10* Yuan - hm™, and the fertilizer investment efficiency increased by 0.17, 0.40, 0.58, 0.77 Yuan - !

0.97 Yuan - Yuan™'. The application of fermented wheat straw in maize seed production bases is conducive to sol-

Yuan~ and

ving the problems of soil fertility decline and unstable yield and quality of seed maize.

Keywords: fermented straw returning to field; seed maize; soil fertility ; maize quality
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1.1 el

L1l KB a0 HOR & skl B X
HRBE A = RS 15 a A b E K 1Y L1
HEFT(100°12722"E,38°57'52"N) . % 4K 1 560
m, AEFR 7.50°C AR K i 116 mm, FFZE K
#1950 mm, H FEIF%L 3 400 h, CFEW] 150 d, 135
FARFEW AR NN 0 ~20 em HHEZ AL
[t A BB A AL B 25 BE 43 53] 9.23 5.35 g - kg™
M 1.41 kg - hm™; CEC ( BH & F 32 e i) }y 12.08
cmol « kg™, pH H> 8.02, B fiff 2 . 3 250 1 3k 35
39N 54.14 8.12 .128.43 mg - kg™', HiTEVEW) &
il K
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1.2.1 YEmAREAFLEET % 201743 H 1 H BK
FHEDFEFF R 2 em 7 IDAJR WS € © N
FEF) 25 1, FAINAFRE A LB, B8 A3 R K T 7K 3
FEIRE] 60% ~65%"  E IR E P (E ik 25~30C)
R 1.50 m = BRI 78 55 SRR T 15458 3~5
em /N T, HE DI BE R B 50 AR YIRS L K
FE TR 22 )5 , 2B it T Ak B AR AT, I 2 7K it
INF 5% % KIS EOLER 2.,
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Table 1 ~ Active ingredients of test materials
> ” o 22 Pl sk Y
Bt % o b0 ko ooy KIS Uk
Material Organic matter Length or grain size Raw material source
INEFEFF Wheat straw 83.12 0.65 0.08 1.12 73: 1 1~10 A P Provided by famers
FKFEFT Maize straw 87.10 0.95 0.15 1.18 53:1 1~10 R FERMAE Provided to farmers
# G A5 FF Broad bean straw 78.80 1.05 0.24 1.71 43 : 1 1~10 A R Provided by famers
B F5FT Pea stalks 57.30 1.07 0.21 1.08 31:1 1~10 ¢ F1424E Provided by famers
THERHFFFSFT Canola straw 85.21 0.87 0.14 1.94 56 : 1 1~10 ¢ 1424t Provided by famers
FEAFEFT Sunflower straw 92.04 0.82 0.11 1.77 65:1 1~10 A PR Provided by famers
UEAR N
JR#% Urea 0.00 46.00 0.0 0.00 1~2 HRARACE LT =6
Gansu Liujiaxia chemical plant products
= REPRET
R — JBery A BRI 7=
Diammonium phosphate 0.00 18.00 46.00 0-00 33 Products of Yunnan Yuntianhua
International Chemical Co., Ltd.
WAL SR AT PR w7
BRFRHT Potassium sulfate 0.00 0.00 0.00 50.00 1~2 Products of Hubei Xingyin

Chemical Co., Lid.
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RALGACHE s Ab 3 8 X R CORHENE ) o BN/ NXAE
YIRS A AL IEAE TR AE R B R BRI 20 em 12,
A EE R 3 Wk BEPLIX 41 HES1, 2018—2020 4F
HESEE SRS 3 a, /DX TEAR 52 m*(8 mx6.5 m) , %
AN/INDX DY JE AR

1.2.3 APk 2018—2020 4E44EM 4 A 20 H
RN IR 4~5 em, Seif AR BEARTE)S S d &
FRER—ACAS B AR BT 10 d B RS A0 A, &2
FEABRATIE 22 emx50 em, REEAFTIC 1 2 6, FA
NXTESCRE LIC A H AL A T I | e 1 R FK SR, 7E
TR TR 2R SR SR 3L A
KR, BA/NX KRR 78 m?

1.24 #HaXfrix EZEMIAK3a)m, T
2020 4F 9 H 30 H il F E R YR B A3/ N X B AL R

815 Bk, e ok Ak ROk R R RV MR T
MAHE SR, BN KN X =
IR b PTG T, R ORISR ) T
INX R LA B 5 D RAE R, R EE 0~20 em &
2 ERE4 S ke, H 4 5088 2 ke (1 kg Bt ERECA
4°C VKFE G PRAF I 2 S 2B 0 B ARG 8, 5 A 1
kg AT 1 mm G S NRSS 00T ) . RS
BRI TR TR £ R T RT
1.2.5 MEFEARE FEx AR SILEERM
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(g- kg =AM E (g - kg™ )/1.724 K15, &
FEACREAR AR BFKE (1 hm™) = WA (m®) x B
FLBREE (%) x 2R (m) ] 3RAG s A DR %
N AHREE (kg - m™°) = RHER PR S &=
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Table 2 Fermentation parameters of crop straw

TEAT A 1

e ; JRE A o w1 1] B [ bl v z %
AT BPR RARIAGE g BEFRETE SRR
. Urea addition .. Stirring interval O Fermentation
Test treatment No. Material 0k 1 ) Addition amount time/d Stirring number dave/d
. 1me, ays,
8 of straw ferment/ (kg + t™") Y
1 INEZFEFF Wheat straw 4.20 3.00 53 3 160
2 FKFEFF Maize straw 4.40 3.00 56 3 168
3 7 JFEFT Broad bean straw 4.00 3.00 50 3 150
4 Yi GRS FF Pea stalks 2.90 3.00 35 3 105
5 TEEFEAGFE Canola straw 4.30 3.00 55 3 164
6 FEAEFEFT Sunflower straw 4.60 3.00 59 3 176
®3 AREBIEYFEFERAE/ (1 - hm™)
Table 3  Application amount of crop straw in different treatments
NPR SR FTHEH
i e BARE  NERF BRSO i REFE IMSEATRSFE SEAERSAT BRI AR BRI
R4 g 5 . Broad JRZ . . .
NPK pure Wheat Maize Pea Canola Sunflower Diammonium Potassium
Test treatment No. . . bean Urea
nutrient input  straw straw stalks straw straw phosphate sulfate
-2 straw
/(t+«hm™)
1 0.80 43.24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
2 0.80 0.00 37.56 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3 0.80 0.00 0.00 26.67 0.00 0.00 0.00 0.00 0.00 0.00
4 0.80 0.00 0.00 0.00 33.90 0.00 0.00 0.00 0.00 0.00
5 0.80 0.00 0.00 0.00 0.00 27.12 0.00 0.00 0.00 0.00
6 0.80 0.00 0.00 0.00 0.00 0.00 29.74 0.00 0.00 0.00
7 0.80 0.00 0.00 0.00 0.00 0.00 0.00 0.80 0.50 0.22
8 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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1.2.6 #BEHdr HEE R 3 a5, T 2020 4F
9 H 30 H il Fh KWK W Ficdls , R H SPSS 16.0
AT AT ER G587 , >R Duncan B &% 22
R T2 H L,

2 SRS
2.1 FEFFREEE B HH E ok M2 RAR A

=M
2.1.1 st EFE MMM ok ELERIRE 3 a
J&, T 2020 4F 9 J 30 H il F K WCER 5 i e %5 e
AIHI(ER 4)  FEFFIE H AR oK T IR A A5
REARR, it FHAL A 1 38 50 AR F R, 6 Rl #1348 H
REWE R 1.24 g - cm”™ , o3 5 e A% 8 AR R it FH N
Xof B FH A 5.34% 1 6.06% , A7) b 3 1 39 25 T 4
JF R /INAE R T < 5 KA BT < 56 AT < ZEAERG AT <l
SKHFREFT < EREFF <G RALAE <X IR, /NZFREFT
FORFERT B AEFT | SEAEFE FT R0 SHFFE AT L3R,
REPINEALT 0.83% .2.44% 3.22%F1 4.76% ( P>
0.05) , 5# A FF HLELFEIR T 6.25% (P<0.05) , 5
1L GALRE RS B LA KA T 8.40% 1 9.09% (P
<0.01) . FEFFIA H AT LABE I Fb 5 oK B 59 FL
BBE 6 PRSIk FALBR ¥ R 53.33%, HfG 4t
AR it FH AFGF B 43 31384 K 5.469% F1 6.26% ., AN [F]
AP A HE S AL B HE T R /N RE AT > F KRS FF > B

GREFE S ZEAEFEFE > TSR AF R A > & U RS A > 1L Gifk
NESXEHR , NEREFE S FORFERT Wi SRS FF 5 AERE
FERIHZEFFRE AT HLER , B FLBRE /33 K T 0.72% |
2.11% 2.84%F1 4.32% ( P>0.05) , 5% SR FF H 8
HIRT 5.84%(P<0.05) , S G AL L FIXT BE L3 4y
R T 8.21%4119.03% (P<0.01) , FEFFA 4=
T R R K H KRR B R AR B, 6 RS TR H K
Rtk A BARIIE Ny 27.35% , AL GEALHE TN BR 4351
HEN 15.74% 01 16.93% , AS[R1 b # + e K Faoik: A 5
TRHET R /N FEFE > FORFEFT > A FT >S5 ALREFT
STHSAFAREFE > T AR > L b >3 B, /N2 s
FF5 FRFEFT HL, KRR A R ARG I T 2.06% (P
>0.05) , 15 9 RS FF R 28 AR AF HL A Ay BB T
5.19% %1 6.06% ( P<0.05) , 5 Mk FF & 5%
FF AL GALRE RS B LA 43 3 i 1 8.44% \9.52%
21.71%%1 22.96% ( P<0.01) .

212 MEBEAMFHRAHKRKETH YR HE4
FIHL, AR AR F i b oK Y pH (B #R A A [
JEH R R, 6 FIFSFFIE H 3 pH (E¥{E K 7.61, 12
TR GEALRE RS B 23 B AR 3.79% F1 5.11% , AT
AE B A58 pH (HAR AT 1y - N RS FF < B KA FF <
FEACREFE <SR RS FF < A SRS AT < B A FF <15 50
FERE <X IR, /INEREFE 5 FORFEFT ZEAERE AT =R
FEREFT AN A GRS A1 o3, 58 pH (B 53 B REAR T
1.20% 2.11% 2.51%H1 3.51% ( P>0.05) , 5 % 5 %
FF AL GACRE RS IR L3 o BRI T 5.12% ,6.20%
F17.48% (P<0.05) , &6 H | F EKH CEC 2
Hafn#a 6 FAFRA H CEC ¥IME N 15.23% , A%
AR RN HE FH 43 336 122.63 % 1 26.08% , /N[

R4 FEFRIE XA E R B IR M BRAN R K BRI

Table 4 Effects of straw returning on physicochemical properties and water holding capacity in seed maize field

>0.25 mm
R HT g KRR o K
Test treatment No. Bulk den%lty Total porosity/ % > 0.25 mm /(emol + kg_l ) pH Tolal. water hOId[ng
/(g+cm™) water stable capacity/ (t - hm™)
aggregate/ %
1 1.20+0.01bB 54.72+0.78aA 28.76+0.41aA 15.85+0.28aA 7.42+0.12cA 1094.40+15.62aA
2 1.21+0.03bB 54.33+0.64aA 28.18+0.32aA 15.70+0.22aA 7.51+£0.22cA 1086.60+13.21aA
3 1.28+0.02aB 51.70+0.51bA 26.26+0.22¢B 14.77+0.31bA 7.69+0.09cA 1034.00+11.24bA
4 1.23+0.04hB 53.59+0.47aA 27.34+0.44bA 14.47+0.34cB 7.82+0.11bA 1071.80+10.34aA
5 1.26+0.01bB 52.45+0.72aA 26.52+0.31cB 15.22+0.41aA 7.61+0.07cA 1049.00+14.14aA
6 1.24+0.06bB 53.21+0.44aA 27.06+0.22bA 15.38+0.38aA 7.58+0.04cA 1064.20+13.64aA
7 1.31+0.04aA 50.57+0.36bB 23.63+0.28dC 12.42+0.25dC 7.91+0.13aA 1011.40+10.97bB
8 1.32+0.03aA 50.19+0.41bB 23.39+0.37dC 12.08+0.31dC 8.02+0.14aA 1003.80+15.04bB

T RN B AR K E F1F £ 7R LSRy o K2 5 03 RRINE FREE R LSR5 /K F2 5 835, R,

Note : Different capital letters in the same column represent significant difference level in LSR,, , and different lowercase letters represent significant

difference level in LSR) (s, the same as below.
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WEBR I CEC ZEAUNT 2y o /INAZ R > FOKFGFF > 2%
FEFEFE > TSRS FF > &% EASFF > B GRS FF > 1L 51k
B> XTI, ANZEREFT 5 FORFE AT 22 LA FF R 8
FAREAF LL A, CEC 43 5138 T 0.96% . 3. 06% F
4.14% (P>0.05) , 5 & GFEFF LIS M T 7.31% (P
<0.05) , 5 B T AHE AT AL Ge Ak N F0 T BB B A3 S 4
T 9.54% 27.62% 1 31.21% ( P<0.01) . F5FF ik
FH it 4 5 42 = 1 b T ok IR /K i 6 ARG AR I8
MFE KR 1 066.67 t - hm ™2, L AEG AL R
HEEH 23 513600 5.47% F1 6.26% o AS[R) A0 B+ 338 i 45
IKEAEAMNTF A - /N2 AT > KA FF > i 5 R FF >
FEACFERF > ISR FF > TR FF > oAb IE > X BE
INZFEFE 5 EORFE AT | B0 R A R AR A R0 R
FERGFF LB, B HERRF K E 4 33 m T 0.72% .
2.11% 2.84% 1 4.32% (P>0.05) , 57 GRS FF HL4%
BT 5.84% (P<0.05) , 5L G ALNE TS B LA 43
BIHEAN T 8.21%F1 9.03% ( P<0.01) ,

22 BEHEABIAXMHEHMEKEBENREERLR

BiSH S =R

221 MAEANR AN e HES A
L RS AR AR TR R A LR AR R A
FIF 3= A U A LA B A AL % B AL Bk 2, 6
FPREFFAA FH A HLT A HLAR S AT AILA 2% 5 A3k e i
YIE 50 12.07 g - kg™ 7.00 g - kg™' [ 1.73 kg -
m 1 15.74 t - hm™ , S5E G AL AU IR T L, A
FEAL B 1+ HEA BT F 35 43 0 38 i 29. 65% F
30.77% , - 5 A Bl Ak - ¥ 53 ) 3G 0 29. 63% F
30.84% , - A Pk 5 FE F- 35 53 3 34 i 21.83% F0
22.70% , - 3 A1t fi 5 7 ¥ 43 00 3G 29. 55% Al
30.73% . AN[FIALEE A3 A A LT A LA B A HLAsR
5 BE RS 7 AR AT Sy - /N2 A A > FOKRFE > 2%
FEFEFE > TSRS FF > &% EASFF > B GRS FF > 15 521k
B> X HR /NS AT 5 TR RS AR AR AL BE L8, AT
HUBHEIN T 2.01% ( P>0.05) , 5 3£ AEFEFF 14 H 4L R
FLASHA TN T 5.28% (P<0.05) , 5l Sk RG FF %
FERT B2 F6 FF A% G0 A0 R Xk B8 A 3L L 458 4 1) 1
T 9.66% .16.65% .25.31% 41.46% 1 42.69% ( P<
0.01), /NEFEFFS FRFEFFA HAN B LAS, 1A
HLBREE AN T 2.00% (P>0.05) , 5 55 A6 F5FF 34 Ak B
FLASHATIN T 5.23% (P<0.05) , 5l S8k RG FF &
FERT B2 FE FF A% G0 Ak E X 18 Ab 3L L 458 4 1) 1
T 9.77% 16.82% 25.45% 41.48% 1 42.80% ( P<
0.01), /NEFREFFE FORFEFF AL BEAH b £ 564 MLk
WA T 3.72% (P>0.05) , 5EEAERSFT IS0k FS
FF A GREAE B RS A AL G A G RE 4D 2 LA

S T 8.33% . 14. 04% | 23. 42% . 33. 56% .
37.32% M1 38.30% ( P<0.01) , /NEFEFF5 T KFEFF
Fo#s SR I T 2.02% (P>0.05) , 535 AERE
FFHBEIN T 5.20% (P<0.05) , 5 3EHFF5 AT &
TR ¥ S AN ASR b O K i | DO W G =2 B
T 9.77% 16.78% .25.48% 41.48% F 42.77% ( P<
0.01) .

222 sXEHRMR BEATSEHHAH hES
AL FEFT I8 AR A HL B B S A LA
Tk B Rl 1A B AR RO R e T
il b K B A 221 T A5l R OB B i 6 R R T
A FH B, i 2R R 55 R I S B 43 i
65.67 .9.82.148.78 mg - kg™, 515 5¢ fb AL F1 X} HE
oA, A SEm A 2 it oy G N 6.57% 1 21.30%,
AL A BN 5.37% F1 20.94% , + 4
RBP4 B 07.92% F1 15.85% , A [) Ak B Y
- SR R L TR RN A B A AR A )N
FHREFE> FORFEFE > EAEFEFT ST REFF > R 2 FG
Bl GRS GALIE S KRR /N REFF 5 oK FS
FERNZEAEFEFT b g, A M mul i 205 038 N 1 0.87%
3.51% (P>0.05), Sl Fr s g m 1
6.23%( P<0.05) , 5 & 55 FF i SRS A ML g i e
FIXE BE FH B4 5038 T 8.07% .9.93% ,11.52% Al
26.93% (P<0.01) , /NEFEF 5 EKRFEFFFZEIEF,
FFEEE, e AL A B N 1 2.20% 1 2.51% (P>
0.05) , SiMZRAFASFF 22 RS FF R B SRS AP AL H Ab
P I IN T 6.45% .6.67% M 7.57% (P<
0.05) , 5&5 AL AR A I8 FH LA/ 5138 0 T 9.76%
125.99% (P<0.01) , /NAEFEFT 5 EKFEFT 4L
AT R0 ST RS AT A FH AL 1 L 558, 4 38 5508 3 31
BAHNT 1.98% 3.12%F1 4.59% ( P>0.05) , 5 &% G F5
FF RN 5 0% FF 4 FH AL B EE 843 S0 386 T T 6.12% Al
6.40% ( P<0.05) , 5% Ge AL ME Fd BE H EE 558 4 il 14
BT 11.86% %1 20.07% ( P<0.01) ,

23 BHEBIAXMHMELRHTEREDHE

FNEgE R NG

23.1 MEEMAMKEH Y K6 WAL
FFi4 F il b oK FE AT MILAs 7 i 15 22T, O e
AR EE MBI T RAFIREE &M, e T+
R A B, 6 RS T4 HE A B - 48 20 1 Ak
R BCEYI(E N2.88%107 « g ' Fl 1.92x10° - ¢7' | 5
TR GEALIE RG] B LU A, 4 B A E 23 I3 1.13 £ N
119 £ R W8 40 I3 n 1.22 f5F01.27 £, A
[Fi) Ak 381 - 578 40 TR ke 2 D B i AR AR U Sy - /N2 R
FF> K FEFT>ZEAEFE AT > SRS FE > & SRS FF >
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DREFSARGALNE > X R, /N FEFF 5 FOKR TS FF A
SEACAE FF AL BR LY B, - 9 A0 A B 4y N 3 i T
3.66%F1 4.70% ( P>0.05) , 5l k- F5 FF L &8 S F%
FF B0 G REFF 1 58 A RS RS R EE L 4 43 00 386 i T
11.03% . 14.29% . 19.54% . 22.84% H128.40% (P <
0.01) . /NEFEFF 5 FRFEFF AL 3 L 55+ 4k A
BRI T 7.28% (P<0.05) , 5ZEAEFEFT M KT
FEFE 2 REAE B RS AT AR G AR AT R BRI L A
SN T 8.87% , 17.55% . 27. 01% . 36. 42% .
39.87%H1 46.36% (P<0.01)

232 sTEREEERG YA R 6 WAL R
FH e 45 1 R 5K Y SRS 1, 6 RS AT 1A
FEI TR it R G ol T ity P 22 B S G 0% 1 X (L
K767 mg g -d' 1.70 mg - kg™ - h™' 347 ¢
s kg™ - d7VFI0.60 ml - g, S LG AL AR A R
B, FEMEREIE PR BB T 1.21 5 1.25 £, DR
TR NBEIN T 118 F5R1 1.23 4%, B AR S 120 )
BT 1.2065%F0 1.25 %, 2 B S0 A0 G T 1R 23 50 15 m
T 1.30 1550 1.36 £, AS[m] Ak 2 4 498 il 37 28 1 I
PR o /N RE R > FORFEFF > ZEAERE AT > TSRS FF >

R ST SR SE S A S XTI, NEFHF S
T K FEFFSEACTE FF AL B HC A, R AR T 76 2 3 i) 34
Y 0.74%F13.70% ( P>0.05) , 5 M SEkF G FF 4k 2
AN T 6.56% (P<0.05) , 5% SRS FF B 524
FF AL GEALIE AT BE AL BE LA 2 BB TIN T 12.16%
13.41% 28.48%H132.68% (P<0.01), /NEFEF 5
FORFEFF AL B L3, DRI R RSN T 6.59% (P<
0.05) , FEEALFEFT I SAFREAT A RS AF B A
FF A% G5 A0 RE F0 X B8 B EE 340 0 388 i T 10.23%
16.16% .25.97% . 30.20% . 34.72% #140.58% ( P <
0.01) . /NEFEFFS FORFEFF FL A, Wl 0 4 184 o
T 3.67% (P>0.05) , 52 AEREFF AT EATRS FF HL3L
JPBEINT 5.16% F17.62% (P<0.05) , 5% & 4%
FF G REFE AL G5 A0 RE 0T BE T HE A 43 S 36 hn T
8.26% .10.88% .26.99%H1 32.49% ( P<0.01) , /N#&
FEAT 5 FORFE AT AL P LA, 22 3 S AL G PR3 n T
4.35% (P>0.05) , 5ZEAEFEHF SRR A A2 O
FF G REFE AL G5 A0 RE 0T BE T HE A 40 S 36 hn T
9.09% 30.91% 41.18% .50.00% .56.52% Fil 63.64%
(P<0.01)

&S5 FEFRE E X HI T E R B AR A VUBRE LR B R0

Table 5 Effects of straw returning on organic matter, organic carbon and available nitrogen,

phosphorus and potassium in seed maize field

R L T o T ST S C I
Test treatment No. Organic mjltter Organic ceifbon density Carbon su{)ply Alkali l\{ AvallableiP AvallableiK
Agkg')  /(g-kg) (kg - m2) /(t-hm?)  /(mg-kg') /(mg-kg) /(mg-kg)
1 13.17+0.08aA  7.64+0.04aA 1.95+0.07aA  17.19+£0.18aA  68.72+0.32aA  10.23+0.09aA 154.21+1.44aA
2 12.91+0.19aA  7.49+0.03aA 1.88+£0.05aA  16.85+0.11aA  68.13+0.51aA  10.01+0.06aA 151.22+1.20aA
3 11.29+0.11¢B  6.54+0.06cB 1.58+0.01dC  14.72+0.22¢B  63.59+0.45hB 9.59+0.12bA  145.31+1.23bA
4 10.51+0.15¢B 6.09+£0.09cB  1.46+£0.03¢C  13.70£0.20cB  62.51£0.76bB ~ 9.51+0.10bA  144.93+1.77bA
5 12.01+0.13bB  6.96+0.08bB 1.71£0.05¢cB  15.66+0.24bB  64.69+0.44bB 9.61+0.04bA  147.44+2.01aA
6 12.51+0.14bA  7.26+0.10bA 1.80+0.03bB  16.34+0.23bA  66.39+0.44bA  9.98+0.11aA 149.54+1.08aA
7 9.31+0.12dC  5.40+0.05dC 1.42+£0.04eC  12.15+0.17dC  61.62+0.66hB 9.32+0.07bB  137.86+1.24¢B
8 9.23+0.07dC  5.35+0.07dC ~ 1.41+0.02eC  12.04+0.16dC  54.14£0.72¢cC ~ 8.12+0.02¢C  128.43+1.36dC
xR o6 FEIEHEXEFERBEREYBENEE N2
Table 6 Effects of straw returning on microbial quantity and enzyme activity in seed maize field
KT = VT
A 5 A el PR TR A ﬁ&fﬁ(tm g%iﬁ%{? "
Test treatment No. Bac,;mnail Actlno;nyceff]:s Sucraseiz]ictlwf); Urease zi(lttwlt}i 1 activity oxidase activity
/00T g ) /A0 g g - AT Almg kg WD gy
1 3.12+£0.03aA 2.21£0.10aA 8.12+0.20aA 1.94+0.14aA 3.67+0.11aA 0.72+0.09aA
2 3.01+£0.02aA 2.06+0.08bA 8.06+0.18aA 1.82+0.12bA 3.54+0.10aA 0.69+0.04aA
3 2.73+0.01bB 1.74£0.04cB 7.24+0.14bB 1.54£0.02¢C 3.39+0.01bA 0.51+£0.03¢C
4 2.61+0.04bB 1.62+0.02dB 7.16+0.11bB 1.49+0.11eC 3.31+0.05bA 0.48+0.07dD
5 2.81+0.06bB 1.88+0.12¢B 7.62+0.16bA 1.67+0.05dB 3.41+0.06bA 0.55+0.06¢C
6 2.98+0.05aA 2.03+0.03bB 7.83+0.10aA 1.76+0.03¢cB 3.49+0.04bA 0.66+0.10bB
7 2.54+0.10bB 1.58+0.01dB 6.32+0.04cC 1.44+0.04eC 2.89+0.08cB 0.46+0.02dD
8 2.43+0.08cB 1.51+0.04dB 6.12+£0.10cC 1.38+0.01eD 2.77+0.01cB 0.44+0.05dD
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2.4 HFEBETHEHMHEKRREFERFI
d:ab A

2.4.1 sHHAFE RSB RAHom R T AT, R
W S A R T i K, 6 FRARS AT A I Ab
PR TR AT PERE SR RO (5 R (5 0k
21.96% ,25.42% 1 8.40% , GG AL AR AN REAL B L
B, AT PERE S A I N T 16.01%F125.92% , TE
By S BN T 11.15% F1 29.30% , B4 A &+
A3 AT T 13.36% F11 20.69% . A~ [a] kb B A 7] v 1
B TER FURLARL 1% AR RISy o /N RS A > £ oK
FEFE >TSS FF > SE ARG FT >0 RSP > & GRS FF>
RGAIE S X R, /NS AE 5 EORFEFEAL 2 LA,
AT VR RO AR & i 3 N T 2.02%
2.05%F1 1.01% (P>0.05) ; 5 MSCAFRE AT AL B LA
RIS RO (5 o I N 7 7.75% F1 5.11 (P
<0.05) , JFEM AR T 3.11% (P>0.05) ; 53 4E
FEFFALBE LA, P P A RIOHL 26 P 2 40 S8 in 17
13.25%F1 12.56% ( P<0.01) , JE# & &390 76.28%
(P<0.05) ; 5B GRS FFAC R LA, nT s M0 5 A A
FLEE & 520 BB N T 18.52% . 10.70% F1 13.41%
(P<0.01) ; 5& G REFFALBE L&, T A pE ek fn
FLEE 113 540 0 34 0 17 23.10% ,14.13% £ 16.77%
(P<0.01) ; 5E5 AL AEAL ] LA, T M0 54 A
LA SR N T 27.99% 17.62%F1 22.13% ( P
<0.01) ; 5 XT R LA, nT s Mm ek FIHH 8 1 5 &
A3 S HE T 38.71% 36.83%#11 30.03% ( P<0.01) ,

242 IHFFERZFRERFFEOY 0 HET
AL FEAF A H S 2l T A B OR 2 v oIk, 4R e
T e 6 RS FF A A B A RO K BB B R
FAFE R 500 350.20 ki, 69.42 g.34.92 g Fil
6.26 t - hm™, S GALRE AT R g, Aok 043 5]
BN T9.75%F1 27.23% , BRI E 43 503 T 6.75%
F116.83% , FORLE 43 MG T 5.44%F1 9.09% , 7 &
Ay BTN T 4.68% F1 27.24% . A [l b B A 1 b &

KRG HRAN 7= B AR AR Ry - /N2 R T > B KRG
FE>ZEACREFT ST FFRE AT > A SR AT > B SRS AT > 1%
GACNE S XTI, /N TSRS EORFEFFAL B L 45, 7
R BB AR R i B T 1.01%
1.42% 0.34%F1 2.03% ( P>0.05) ; 5 Z£ 45 5% FF b 38
oA, R B Aok | R E R R e i T
3.07% 3.04% .0.43%F1 3.17% ( P>0.05) ; 5 il =k
T AR AL B b, AR 5ORN AR 5 43 538 N T 4.13%
I 1.21% (P>0.05) , R & 7= 540 Sl hn T
5.36%H15.33% (P<0.05) ; 5 #x RS FFALH LA, 7l
AL R E I R A S NT 6.56% ,6.07% Fi
6.36% (P<0.05) , ARLEIGIN T 1.53%(P>0.05) ;5
P A AT AL B LB, BRI B N T 9.52% (P <
0.01) , FH0kr 55 1 7= 5 43 3 3 0 T 8.05% Al 8.49%
(P<0.05) , BRLEIEI T 1.97% (P>0.05) ; 51545
Ao A YA YA = B |
14.09% .10.93% %11 9.03% ( P<0.01) , ki BN T
6.40% ( P<0.05) ; 5XF B H oA, Rk 0 Rk 8
BLE PR BB IN T 32.25% (21.41% ,10.09% Fil
32.52%( P<0.01) ,

243 SR ERZFLEZG Y RES AT,
TR0 H 48 i 1 il BOK 28 0 3k 4, 6 AP RS AT
b F P (R it A AR AT 48 9 A R XA 4 435
#1.07 J1JC + hm™ 0.68 73 JC » hm™>Hl 1.72 JC -
JG, SARGEANE AL B L, 3 A it AT A i R IR
BHRE BRI T 0.22 7€ - hm™ ,0.23 JTJC -
hmH10.59 7€ « 6", AS[) Ak Bt AT A i A A 4%
PESCRARAONIT Sy o /N FEFT > FOKFEFF >ZEALFE T
>TH SRR RS FF > A SRS AP > B GRS FF > L gL, /N
FIEF 5 FKFEF ZEAEFE AT AR R O
FF 500 SRS FF AL G Ak N0 Ab B Bb 42, i I A0 37 4 5]
41 0.09.0.16,0.25 ,0.31,0.40 ,0.43 J7JC - hm™?;
JEAL TR % 6 A 0.17 ,0.40,0.58 ,0.77 ,0.97 .
1.07 96 - ',

x7 BWHEENEMERBRREFEROZM

Table 7  Effects of straw returning on quality and economic characters of seed maize

BRI AL B AT e HEH i AR BHE TR
Test treatment No. Soluble sugar/ % Starch/ % Crude Grain number Grain weight 100-grain Vield

protein/ % per spike per spike/g weight/g /(t-hm™2)

1 24.19+£0.34aA  26.90+0.37aA  9.05+0.13aA  364.03+5.21aA  72.14+1.04aA  35.24+0.51aA  6.52+0.09aA

2 23.71£0.32aA  26.36+0.41aA  8.96+0.14aA  360.39+2.60aA 71.13+1.02aA  35.12+0.55aA  6.39+0.04aA

3 19.65+0.24cC  23.57+0.32¢B  7.75+0.24bB  341.62+2.64bA 68.01+0.88bA  34.71:0.42aA  6.13+0.04bA

4 20.41+£0.26bB  24.30+0.34cB  7.98+0.10bB  332.38+2.89bB  66.77+0.43bA  34.56+0.33aA  6.01+0.10bA

5 22.45+0.30bA  26.09+0.36aA  8.61+0.08bA  349.61+4.82aA 68.47+0.64bA  34.82+0.48aA  6.19+0.07bA

6 21.36+0.28bB  25.31+0.22bA  8.04+0.21bB  353.18+5.04aA  70.01+0.46aA  35.09+0.4laA  6.32+0.06aA

7 18.93+£0.25¢C  22.87+0.11cB  7.41+0.10bB  319.08+4.32bB  65.03+0.78¢cB  33.12+0.24bA  5.98+0.02¢B

8 17.44+0.22dD  19.66+0.23¢C  6.96+0.04cC  275.26+5.16cC  59.42+0.44dC  32.01+0.31¢B  4.92+0.05dC
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Table 8 Effects of straw returning on economic benefit of seed maize production
Joh g 5 . *l 7@1\’7~ %
B — HEE M A W LN g SRR
A e P s B /(JiJG + hm™) . o - o /(76 - J67Y)
IR Ak B 45 5 . o N /(JiJG « hm™) /(JiJt « hm™?) .
Yield Yield increment Unit yield increment I S . Efficiency of
Test treatment No. /(t - hm?) J(t-hm) /(10° Y b2 Fertilization costs Fertilization profits fortilizer i tment
. . . ertilizer mvestmen
m m ( uan + hm) /(10* Yuan - hm™2) /(10* Yuan - hm™2) )
/(Yuan + Yuan™')
1 6.52+0.09aA 1.60 1.28 0.40 0.88 2.20
2 6.39+0.04aA 1.47 1.18 0.39 0.79 2.03
3 6.13+0.04bA 1.21 0.97 0.40 0.57 1.43
4 6.01+0.10bA 1.09 0.87 0.39 0.48 1.23
5 6.19+0.07bA 1.27 1.02 0.39 0.63 1.62
6 6.32+0.06aA 1.40 1.12 0.40 0.72 1.80
7 5.98+0.02cB 1.06 0.85 0.40 0.45 1.13
8 4.92+0.05dC

W IMAR (58 - W71 JRZR 1 800.00; BERR — %% 3 800.00; HRERAH 3 200.00; /NEFEFF 93.00; T KFEFF 105.00; % ZFEFT 150.00; Hi G Fs

116.00; IMEHFFEFT 145.00 ; ZEAEFEFT 135.00; EKFF 8 000.00,

Note : Market price (Yuan + t™!); Urea 1 800.00; Diammonium phosphate 3 800.00; Potassium sulfate 3 200.00; Wheat straw 93.00; Maize straw
105.00; Broad bean straw 150.00; Pea stalk 116.00; Rapeseed straw 145.00; Sunflower straw 135.00; Maize seed 8 000.00.

3 g s

6 Rl A BERS AT 16 T 5, /N A2 AT L HAB RS #1538
AR T AR ) ol 0K TH A 3 OR LB | $
e KRR SR L B RS Rk, SRR I, — 2
NERGFFIE RS HFEZ S A LTS 0 13.17 ¢
kg™ MO BOK H T BT SR R AR AT
S HARBEAG 1.02.1.17.1.25.1.10.,1.05 5, /NEFEFF
i GBI A B A HLB A L, - A, B
8T 7 E, W T AL RN RS AT T A L
JEAE 338 R B B e R T K AR AT SR AR Y
TR =/ DR AT I S 7 3 vh 5 A T B o
SRR R R i TR R S A
S ATIL AR T R e, O T ALBR 5k &
BRI R AT RS AT T R T T KRR
PSR A B b s B3R AR 545 R AT AE 5 72+
b & U B FEY BT, A B T S A R AR A B R
R 5 R EL A6 B S04 RS AT AT LAAS 280 )
HEK G2 H2 oK PR 5 SRS 55 B S A T AR
VEDIRS ARk IS 1T R HREOROKBE ST, /NG LE
HABREFFA M T8 i E oK Y CEC, BRI pH
fi, FEHN, —R/NEREFTIE IS HHE R LA
BT i LA AT i, A LB A 9 b5 0 I
BRSO R Ay, W B T 8 TP g BH R, DR B
T CEC; —JEAHUTAE i e b ™ A B9 A LR e
I T 3% pH 8, = A HLBLE 1 3 b & 1800 I A
B —Fh S A R e ORI WAL Z I REMT Y
SR, B T pH fH, XA RRIE 5o R

O S5 AR — S

6 Tl A WA AT i HH S i 0K B A BILBT A AL
fire A BLA % B AL Ak St AR AR TR N2 RS > |
KAEFE > ZEAEAEFT ST SRS AT > A ARG FF > i O A
o FEHER R — & /N RS #1340 B 5 BEVE)Z 1A
BUBT A 2 BOKAEFF | 48 GRS B 2 RS A ST
FEFF ZEAEFEFFAY 1.02.1.17 .1.25 1,10 ,1.05 £5, FH
MU BE 43 2 KA AT 48 GRS A 3 SRS I
SEHFREAFAIZEAERE A9 1.04 1.30,1.34 1,14 .1.08
NG AR B A BILB T A 338 BT
TAHYUFEAA PR & &, SR & B A
FFi W ) - e b 2 F & i ALY T, i de T
A LT i A ST AR TR RS A A
Pem T AN S R, N T B S AR
K PR AR B B0 L RS
g8 HLJF PR /N 22 A5 A 8 H U #FEVE )2 1m0 o
S FOKRFEFT A GRS FE B AT SRR A A
FEAEFEFFAY 1.01.1.08 .1.10.,1.06 . 1.04 35, S w4
SIALL &AL FERY 1.02.1.07 .1.08.1.06,1.03 £, 3
BB 2 9113%1.02.1.06.1.07 .1.05,1.03 5, F it
ORI AT RS FF A B oA R AL T R R A 4
A B RO TR A IR AR A AR
AT 3 i vy 1 - IR0 Za0 | A8l A A B i

6 Foft & AR A i HH 5 il A 0K H ) S8 2 7
R AR S e R | BRI | 22 ) AE AL S
AR g < /N2 T FF > T KA FF > 25 L5 FF > b
SEAFREFE > 8 SRS A > B G REFF . 28 R — 2 /)
FFEF I 5 R 2 SR PURR & 5 b H A 75 A
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e, A HILBR: SRR AR ) A i T 3l RE R ) ORI R
W BB L O DR, A AR R T R R R T ) B
BH TOR/NAERE AR IS H R T A LR, £
SEWG FITEAT HLAR B, o R IEREQIE T R aF Y 18
ASEREE A AR g 1 LR A T, SR
SEUT RS RS FRIE TS 4R e T AR M
TUTE AR A5 40 9 K BURS A6 P ] 34 588 - SR 14
NFEREAT HEFCAURS FHA ) T4 i il b TR BB
FEORCH AORLE R Al PR TR MORLEE A
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