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1.2 Wit 5k
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BURR A, D e E, FIBFSREE 0 ~ 20,
20 ~ 40 F140 ~ 60 cm 2 +HE, AFAEFE 3 RE
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+2 b

(em) NP (CK) NPS NPM NPSM
0~10 142+00la 131£003b 130£0.04b 1.25x0.02¢
10 ~ 20 149+00la 141£001b  139£0.0lc 1.33+0.03d
20 ~ 30 149:00la 144£0.01b 141£00lc  1.40=0.02¢
30 ~ 40 142:0.0la  146+00la 142+0.08a 1.40+0.02a
40 ~ 50 138+0.03a 135£002a 1350052 135+0.03a
50 ~ 60 145+0.0la 145+00la 143+003a 141x00la
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NP, HrhF5FF 4 HECHE A ALIE AL #E NPSM 7 pH Lt
NP & & MK, NPM A RE(R T8 pH 1y &%, (A2
FEARIKEN W FE K5 20 ~ 60 em +)Z 13 pH AL
22 AR AR R . DL U, KRS AT 4 H i ite
A HLIEXT FAK R 2 1338 pH SUR B2, XF 20 em LU
)2 HE pH TR E R
2.3 KIARAERE AT BC A HLIE XA AL = 2 (4 52
2 EARK W AR K 2018 AFHR AL 77 S

FRE, R 20T LLE W, A [E b BT 7= 1 A R
e W R, AbFENPS . NPM. NPSM # 4£
BRR RS 5 B B HE NP R T 7.22%
7.23%. 9.64%, % T 4y i L NP4 5 T 3.91%.
5.48% . 13.31%., ANFEAEFSARAEAR > A B E %
M) o ORI H R R A 7 i R/ IMEK R NPSM >NPM>
NPS>NP, NPS. NPM. NPSM ¥4 7= & 43 5 Lt NP
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by 2 IE =
s
{7 %

0~20 20~40

FIZRE (em)
B8 AEAELTIERT pH

®2 RMAERBFEEEVIEXRESEREMMERNZm

40~60

N SRR P Koy KA 2 T PG AR
bR o : :
( x10*hm*) (g) (%) (kg/hm*) (kg/hm®) (%)
NP 8.30 + 0.06¢ 56.10 + 0.38¢ 5.11£0.06¢ 38.37 £ 0.15a 2867.60 + 48.34¢ 1100.20 + 22.81¢ —
NPS 8.90 + 0.03b 60.00 + 0.22b 5.31+0.42b 38.37 £ 0.25a 3186.80 + 22.72b 1222.70 + 16.54b 11.13
NPM 8.90 + 0.03b 60.10 + 0.22h 5.39+0.07b 38.40 + 0.20a 3245.00 + 53.90b 1246.20 + 25.32b 13.27
NPSM 9.10 £ 0.02a 61.50 +0.12a 5.79+0.02a 38.57 £0.15a 3562.30 + 18.10a 1373.80 £ 11.30a 24.87

T SRR FIME + bRrfE2E s FPIECT IS/ NG S AN R FoR A FRIEITE 0.05 /K225 3

24 IR SRR AL R RS AR RE I A AR B PLS B

X0 ~ 20 em 12 A ERRALPE S P am A O 43
Br(£3) KW, ffEr-esS HilasE, 2WREER
G (P<001), SA3ERIERIE . AUEEE BEE
G (P<005), [RIR TSNS S AR R
FHAE (P<005), XRUIBGIN-HEAYUR &5, fE
WGE SRR SRR, ERRIR A, Tefrade

AR B EIEFSE (P<001), S, AL
B AP B IEADE (P<0.05 ), RS X s 45
AU EER TR H A UL, Fefde %
BHURARIAE, o BN TR AR . R
B, RS S pH BB & UASE (P<005), #
HH - A R AR R =i E R R

®3 TEEAMRSKRETENEXME

Eiztan JhE A GIERES AHHLBT U AR AL pH
s 1
E -0.996™ 1
N 0.959° -0.988" 1
AL 0.989° -0.976 0.992" 1
WA 0.925 -0.890 0.940 0.968 1
B 0.926 -0.912 0.927 0.965 0.962° 1
R 0.934 -0.908 0.944 0.976" 0.993" 0.987° 1
pH -0.976" 0.965 -0.977" -0.995" -0.967 -0.986" -0.984" 1

T FREFHLEZEAF (P<0.05), ** FRERBRREAKF (P<0.01),
87 —
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3 it
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mm FIERPRES & A VLA AT ieE +
S PR SR A4 b B HERR M 8 AARF SRS R T
FEAER—, ELE 2R AR, R
FHid HC it A HUIE S LB AR I 2 2 A T 0 ~ 30
em T ELIERE, BEEMKTO~ 10em )2
<0.25 mm +HER AT R AR S, T E R I T AR
RIS &, JELRSFFRCHE A HUIEXT 3825 5 f +
BRI RAR I AL PR AR o oA HL IR R AT R AR
AEFE AT H it AL == 2238 1 4 i 38 b g PLst
P MR, s R TCHLIREE Y, dE g
IR e M R AR B, e R RTR AR
P, BRI, B s, MficE +
Hegttg 0,
3.2 MEAERSFFECIE AT HLAC X - S fh 2 o (5

PRI R AR Ty SR B AR A T 5T
o FEFFRNE & 2 R WA UL R IR e & 4
NE I B R , AR 12 AEMRAERS AT A I . AL
B FEFFECHEA FUACAH b it e AE S 2 1 m T #E2
THEA LTS R, XSRS kg DY
IRFFTEE R —3. FEFREH . AR, FEFFACE
AV R E S T2 g A S, WoR T+
SEREEERE 1, X T IKREIESE Y TS as R 5
158 C/N WU B IEA R LR T, B
FRR MR R RSB Y, REAER A S
C/N > (50 ~ 80) =1, TiF5FFC/N hy25: 10 f#
T SRE Y o R SR A B, ARAEFE AT Y C/N
2781, HEHT AR W o3 A AT I Y
C/N "1, AR B vh R it 46 103.5 ke/hm®, E42
B ZE 2 69 ke/hm?®, Tl /2 TG AT IS gk IsF Fir 7 22 )
A, P TAREFEA AR AL R . A PLIE
SN T AR T A A AR s R 3 AR
AEFEFT I F I 0 7 S o i, BN T 4

MmE e R ARWESE 12 SRR AL RS AT A HLE
0 ~ 20 em 243 RCBE A AR 1 150 1] L X HE G
F T 357.82% M1 91.46% ., X b4 A R 4
ey AR SIS RAERMIE (64%) %, NPS, NPM,
NPSM Ab B R 5 f 2458 3 - 800 T 1 AR hRfE
(>200 mg/kg ), NPSM 4b #A % ik o ol 30
1 BAGHR(E (>40 mgrkg ) , UL IARFFI4 H it
AV FECRER .. FEH, DORBUIER: . £7IC
HLIE B 5 it o 5 a4 295 148 pH Al R kA
R A RGN, KA MR e AR
SE I pH, ARPIA TR T, AR R
KIIREFFL | i AL PR AR )2 1 pH A9k
B FERT A T ECHE A HUAE X AR 2 3 pH 3R
B, IE A U RS R AR ARRE AT A AT
FEAHHZ e b, SAMR AR 20
3.3 MRS AT it A AILAC XA AE 7 i B LA B R
EipAl|

HAWFFE B & Bt FH AR AL RS FT . 347t HLAE
AR AR R L ARSI, 12 4E5E
LERRAEFEFFIR T (NPS) | JiAHLAE (NPM) | FEFF
W SEHUERE (NPSM ) JeA =435 1 NP 42
B 11.13% ., 13.27% ., 24.87%, HIXFRRAEAR 7> T 0
ESM . AP 0 ~ 20 em TIEFRALYE T S
FIMISCA TR, ARAE a5 R R R B T
FHOG, 5K . A HLTE i 5 W IE ARG,
5 pH 2B E MM, AP =R, %5
MR H . A PUE . AL H S5 A PUER
Jiti BE % i 35 + HE A R AR LS R, R A R LR A
i, W EE Ty, AR SERAEA AR IR S A IR R
FH, R R A . BSOS L, IR I
iy 2 Y (O =t S e a1 i Y A

4 Zig

HELE 12 AR AR AERE AT g ik 1, B9t A HLIE
KA 4 A AT BOME A DLAL BEFRARAR H 135 i, i
FRE DIEPIRR S R, P R, HEeR
ERLAERE ST, fRmMRAET R B HUIE AR
A RSO A AU 4 AE 25 5 vy S04 A5 A
ROy AR RIYIRS A Ot A AT LAC B 18 7 R0
5 T RS AR TH s i A LIS, ARAE™ S+
A HE BN R TNC, 5 LENERE ., AL
R F IR, 4 pH RAR LR (14 32 Z R
DT o Inss A AT BCHE A MLAL 7B s AL v A 5 B
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JfE, IO, sk, KR AR ARG A A T PR

Effects of long—term cotton straw incorporation and manure application on soil characters and cotton yield

XI Kai-peng', YANG Su-long', XI Ji-long', LI Yong-shan', ZHANG Jian-cheng'", WU Xue-ping’” (1. Cotton
Research Institute, Shanxi Agricultural University, Yuncheng Shanxi 044000; 2. Institute of Agricultural Resources and
Agricultural Planning, China Academy of Agricultural Sciences, Beijing 100081 )

Abstract: The experiment was conducted to study the effects of long-term straw returning and organic fertilizer application
on soil properties and cotton yield to provide basis for enhancing soil fertility and increasing cotton yield in the Yellow River
Basin. A 12-year locational trial was conducted to study the effects of straw return with fermented chicken manure on soil
structure, fertility and yield. Four treatments were set up in the experiment, including only chemical fertilizer N and P ( NP,
used as control ) , N and P + straw returning ( NPS ) , N and P + organic fertilizer (NPM ), N and P + cotton straw returning
+ organic fertilizer (NPSM ). The results showed that NPS, NPM and NPSM significantly reduced the soil bulk density of
0 ~ 30 em soil layer compared with the control; significantly reduced the content of soil microagglomerates of <0.25 mm in
0 ~ 10 cm soil layer, and significantly increased the content of larger agglomerates of 0.5 ~ 1 mm; significantly increased
the content of soil organic matter and alkaline nitrogen in 0 ~ 40 c¢m soil, among which the soil organic matter of 0 ~ 20
cm was increased by 14.2%, 20.2% and 42.5% and the alkaline nitrogen of 0 ~ 20 ¢m soil layer was increased by 30.1%,
57.4% and 207.9%, respectively; the available phosphorus and available potassium content of 0 ~ 20 em soil layer of NPSM
and NPM were significantly increased by 357.8% and 181.4%, 91.5% and 34.0%, respectively; the soil pH of NPSM was
significantly lower compared with that of NP treatment. NPS, NPM and NPSM lint yields were significantly increased by
11.1%, 13.3% and 24.9%, respectively. The seed cotton yield of NPSM was highly significantly negatively correlated with
0 ~ 20 cm soil layer soil bulk density, but significantly positively correlated with soil aggregates and soil organic matter
content, and significantly negatively correlated with pH. Based on the application of chemical fertilizers, long—term
cotton straw returning with organic fertilizer application can reduce soil bulk density, improve the soil aggregate structure,
enhance the supply of soil alkaline nitrogen, available phosphorus and available potassium, and increase the organic matter
content and cotton yield. The effects of long—term cotton straw returning combined with organic fertilizer application on soil
improvement and yield increase were better than cotton straw returning or organic fertilizer application alone, the reasonable
application of seraw combined with organic manurer in cultivated land fertilization should be strengthened, and chemical
fertilizer reduction and high-yield cultivation measures should be taken to improve soil quality and production efficiency.

Key words: cotton; straw incorporation; organic fertilizer; soil characters; yield
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