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HMEFHTHEACHEERENTEZHER
EEXRFEMLEBELIERN S

AMEF W FRE ITEH KRR

(TERZER¥BE, )1 750021)

i E BESTIVEERLERMEE AP0BEZFSEY BN A, T 2017,2018
AR AT A BN B H (12000 kg + hm™) B9 & B B #E 4 A & B HE K F (0,150,300,450
kg N « hm™) , DLAEAF 138 B % #006 2.(225 kg N - hm™®) b B BF 58 R AT W i F | & &
JEXTHEERE LEREAERFENY R ERRY, SRTLLHLEMA L, B LHE
7 A B 300 F1 450 kg « hm A FE 0~20 cm + B T3 HIE A E 50 B K 3.3% M 5.4%, 371
BRE DB I3 T%FT1%; AT EREL TN LER P ELFENREARERE £
DLAE AT 8 H B i 8 300 A1 450 kg + hm ™k I 5 7 AT 0 B B2 88 T B 2 3 A 38 oK
B A0 B R AT B i AU 300 kg - hm 240 HE A2 2017 A0 2018 48 +3E I K B & & 7T 4 Bl 4
A 13.6% 71 22.1% , 7= & 4 5] 3 A 31.1% 70 46.0%. 4 #r 7= & 4 ik B & & B, # FF 38 W B i 2P
NEBFTERRIEWERE M ERENAE G A ERFE-REAERLEX R#THEINS
KA, %M X A2 2 BB AP & EF &7 260 kg - hm ™. BF %R 48 R 7T h % X £33
RE Ao E E oK A AR E B KR

XEEIR BATLHE; A8 PEAE; PRILRE; LEVKE; LEFRS; EXFE

Effects of straw returning combined with nitrogen fertilizer on spring maize yield and soil
physicochemical properties under drip irrigation condition in Yellow River pumping irriga-
tion area, Ningxia, China. WU Peng-nian, WANG Yan-li, LI Pei-fu”, WANG Xi-na, HOU
Xian-qing (School of Agriculture, Ningxia University, Yinchuan 750021, China).

Abstract: Soil compaction and nutrient deficiency are common problems in Ningxia Yellow River
pumping irrigation area, which adversely affect crop yield. A two-year (2017 —2018) field
experiment of straw returning combined with nitrogen fertilizer were designed. Four nitrogen applica-
tion levels (pure N with 0, 150, 300 and 450 kg - hm™>) were set under the condition of full
smashing of maize straw (12000 kg - hm™) returning, with the conventional nitrogen application
(pure N with 225 kg + hm™) without straw returning as the control (CK) to investigate the effects
of straw returning combined with different amounts of nitrogen fertilizer on soil physical and chemi-
cal properties and maize yield under drip irrigation condition. The results showed that, compared
with no-straw returning treatment, the treatments of straw returning combined nitrogen fertilizer with
300 and 450 kg - hm™ reduced soil bulk density (0-20 e¢m) by 3.3% and 5.4%, but increased
soil porosity by 3.7% and 7.1%, respectively. Straw returning combined with nitrogen with 300
kg + hm™ and 450 kg - hm™ was the best treatment which increased soil organic matter content,
available K, P, alkaline N and total N in 0-40 c¢m soil layer. Compared with the non-returning
treatment, straw returning combined with nitrogen fertilizer 300 kg - hm™ significantly increased
soil water storage by 13.6% and 22.1% , increased maize yield by 31.1% and 46.0 % in 2017 and
2018, respectively. The analysis of yield components showed that the high maize yield was achieved
mainly by increasing grain number and thel00-grain weight. Curve fitting showed that the optimum

Al A AT B R R TR E (2015BAD22B05-03) % B This work was supported by the “Twelfth-Five” National Science and Technology
Support Program (2015BAD22B05-03).
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amount of nitrogen fertilizer was 260 kg + hm™>. Our results provide important basis for soil fertility

improvement and sustainable production.

Key words: straw returning; nitrogen fertilizer; soil bulk density; soil porosity; soil water storage ;

soil nutrient; maize yield.

KEREREYREFH T FEENEZ HEED
FEAF BRI R — AR, HRTSAEAESE RS A ELoE
FRAFIR RIS 5T R, 3R [ T SRS R R R
56.4%"" BEE A ALAL KV 1Y $2 55, A FF A6 AR
NEEMEY RS AR R e )z ke —
T, T AT 3 FH AT A5 ZOR VR RS 1, w20 R 3 e M
FEAFHT R A PR B T YL B IR IR 2 A Rl R O — T
T A B AT 35 NS 1 ) | ek 1 S B AR AR S T A 2
VeI S VRIS A A T 1 —Fh
) 3 I Ty SR AR S TR P IS H B
WERIE , KR VA E RS B & &
FAE IR A LA RR TR R AR I, R
T340 FH it — i 2 1) U8 AT A Sk —Fol o 35 ) - 49 5%
JEHE it

TEEE X e T H EE AR X X
X IR AL S R RAC . R e
AT YRR, SEOZHIX A PR RURE AR
XKWL — E AR A IR, & H e
SR AR Y TR B RN - T S R UL RS
i H FE i A BB AR Sy — T A 80y - S e i e
KO AR XHE, HE H 1702 DR i F it 20
NE A FEAH XS A | OC T HE 45 1F T 5 738 H BC e
R 75D PR, A0 A T HE 4 F T RS AP A
FH et A [) 22 UM, F 9 X 2 IX = 38 B 1tk
FE K= 5 52 MR, IE IR 9T 1 b X VE 2% R T
FRiA FH A e Rt 280 o, DA A i X 3 oK A A
— E W FISAKE.

1 MRMXEHARFTE

1.1 I RS

ARG T 2016 4F 10 H—2018 4F 10 AT H
()0 L T AR AR 49 7K s Rl B Bl 14 4y, b 38
{7 M 36°51'42" N, 105°59'27" E, {4k 1370 m, Hf
b i S N S i R A S b A R R L
BRI , LA £ B R 2 R b
s T SRR, TR0 AERE K I 150 ~300
mm , AEPRAS R K, RGN 120 ~ 218 d, A F R
8.6 °C, =10 CHFIRLZ) 3000 °C , HIF T2 BRI
FER K25 K58 FL.2017 AR N 286.1 mm,

Hp KA FW (4—9 H) FEWE A 231.4 mm, 5
SR 80.9% , AT RPN IR 167.5 mm ;2018 4F[F
JKEEE R 302.2 mm, i EORAEF R (4—9 J) BE
Wi 274.4 mm, 52241 90.8% , 47 A5 P T &
224.5 mm. % X+ HEAU A IS 12017 AR50 1y
THEHEO0~40 em HEFERBAE 1. A YR 6.8
g - kg71 ,%/f\j‘ 0.37 g - kgfl ,f}ﬂﬁ%/ﬁ 12.4 mg - kgfl ,
B 9.26 mg + kg™, HALE 84.66 mg - kg™, pH
8.4, JBMREEAE J1 K AR5 X 2017 2018 AE kA H
DY B V-2 3 R R R R A DL IR 1
1.2 Kkt

PRI SR I BEML X L 5T T, 76 B KA FF ) e 4 i
i H (12000 kg + hm™> , SR) #¥ii T , % & 4 4l &t
FHIKAF  SR+N,, (F FF I8 HASFCL it 008 ) \SR+N, (#%
FF A H A 208 150 kg + hm™) SR+N, ( F5FF ik H
Bt i U0 300 kg + hm™)  SR+N, ( F% FF A H A it %
B 450 kg - hm™) , % & ( CK) A AFASIE H Bt
A (225 kg - hm™) b3 He5 A 4k EE 20
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Fig.1 Daily precipitation ( P) and mean temperature (T) in
growth period at experimental station in 2017-2018.
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A/NX NX TR 15 mxS m=75 m’.

HLRHEAE A FR L 17 2R B KRS 4 ik
FERH 439 F 2016 4F 10 A 2017 4F 10 A 1E F—
= FORWOR G B ERFEFEB RS S S/ NX. [
B e & /D KA R RN IRE (KA E
46%) , FIBERFHLIG T AT 1R R e A 58 B FF AR
P AR FHLKS T K A FF A% 1 FH B, 1 4F K% Fl H 3804
W1k 2017 4E 4 1 20 HF12018 4£ 4 J 25 H.

B TR AR B 3350 TEAS AT R, TEAT
70 cm, ZE4T 40 cm, BRIE 20 em, FRAE %5 FE S 90000
B - hm ™ BERD I T A4 R R0 A I O =
JEREIR %k (N-P-K; 15-46-0)300 kg - hm™ HE4&HE
BECFRFRAI A N-P-K; 15-15-15)495 kg - hm™?, T#%
IR — K F /N DX AR FR A 45 A0 BT i 1) 2, 7 oK
D AT 45 A R O S WA £ (R B R
20 em) ; 7E FOK & QB AR T 1A 45 4 T G it R =
150 kg » hm™.2017 ,2018 P4/~ 56 4F [ [a] 45 23 1% jii
— B, FORSCHEA: B I K AT D7 S L2 1.
1.3 MRSk
L3.1FRAFH a2 B K i 30 il
e w22 REH GG LI R4 .
1.3.2 HHOK Gy 7R EOKROCHEAE T W, R T4
FHEFEIE 0~100 em + )2 HIESKE, 5 20 em
— JZBERE ITEE A R A K T AR R

F1 EXRXBEFHHBREKSEFR
Table 1 Fertilizer and irrigation allocation scheme in key
growth periods of maize

A H B KA

it N

Growth period Irrigation  Fertilizer amount (kg - hm™2)
amount R KR
(mm) Urea Water-soluble
potassium sulfate

G 30.0 - -
After sowing
i 22.5 - -
Seedling stage 30.0 150 60

37.5 - -
AT 37.5 150 60
Jointing stage 37.5 - -

37.5 150 60
ISP 375 - -
Small trumpet period
PNCILNE 375 150 60
Flaring stage
RE-TT A4 375 - -
Heading-flowering stage 37.5 150 60
I 225 - -
Filling stage 15.0 - -
&l Total 420 750 300

JKEE. W=hxyx0x10. 2. W Ry HIEN /K E (mm) 57
K HBRIE (em) 3y WA E 0 H EHOKE &
(%) NEWRE KB ET=P+I+AW. b . W H1EY L
B IR 1 2R B HRE K & AW Ol K356 Fh 1
FCR I T e K iz 22
1.3.3 B85 AR Sk [ 7] 7 e 4% B i A
TR A F AWK 0~40 ecm L2 1A
PUIE (B REF A k- #ak) 2R CEMETT
IR W 2 (W B 1 ) 30w (0.5 mol + L7
NaHCO, 7% ) AL ( (NH, OAc 1242 — KGR
EFRIT R
1.3.4 e EMALEEE 20 5I7E 2017 2018 4F 4
A AR AL BT & 2017 2018 4E 10 H %) E Kk
5 B B/INX DL« ST BUAG B 5 AN RAE A, % 0~
20 cm F120~40 em FHFR TTHURE | SR R T 1600 % 45
+ 2 A R T U HUE 2.65 ¢ - em T AR
P SCHERL 7 1o HA RIS ALBR . I LR = (1-
K/ L) x100%.
1.3.5 FRAERKIEAR 78 E KA I A i
1 SR HEURT A S A s IR
1.3.6 itk 78 ORISR A 7 2 ORE
O3 /N AN | R 20 Ak Tk HEAT R A0 SRR
B AR AR THE R R R T = R
T FR R RO Kl 77 k7 5 x 85% , H R = 20 4~
/20 M EFFRLE X 100%.
1.4 Fdaabr

K Excel 2016 1 SPSS 22.0 %1443 B4 47
G153 M1 K PR A &K (one-way ANOVA) A1 LSD 7%
AT T Z 0 Hr 2 8 L (P<0.05) . FJ A Origin 9.5
BRAFVE L 1B e g5t SR - 2 8 e hm o 2.

2 ERE5SH

2.1 FEFFIA HH B it 80 AE X T K = o 7 B g i IR
EQIPEAL]

H1ZR 2 W], R A4 T 2200 X A Kk L
PRSI 3. 2017 AR [A) A BT F KR RL HEBE
it A 3G N 22 W Y B # SR+N, AT SR+N,
LB PR35 CK 38 7= 26.8% . 31.1% ; SR+N, b F U]
5 CK JC Wk 25 22 57 5 {5 2SR5 AT 340 FH 10 it 24 20+ 484 o
Bl —E RS FOK P A T T %, SR+N, 2L HHL SR+
N, AL FRIH ™ 9.3%.2018 4F T K AFAL ™ A2 Ak a3 ]
2017 4F, HAAAb # R] 22 53 1 3, SR+N, il SR+N, &b
AP EE CK 37 21.9% F 46.0% ; SR+ N, &b B &
43 FORAE R BLBEIR , B8 SR+N, b IS 7=32.8 % .



4180 VAN EE G S S S 4 30 &

£2 RELENEEKSBRBHKEEN B

Table 2 Effects of different treatments on maize yield and yield components

My g AL LY R HRLE FPRLT A

Year Treatment Spike number Grain number 100-grain weight Grain yield Rate of seed

(ind + hm™?) per spike (g) (kg + hm™ (%)

2017 CK 91111+4157b 480+32bc 37.87+3.57a 11032+£508¢ 83.9+0.81b
SR+N, 88889+6849¢ 454+35b 39.43+5.76a 11906+129¢ 88.0+0.85a
SR+N, 96667+2721a 582+29h 40.38+3.55a 13993+419ab 85.4+0.54b
SR+N, 92222+3849h 662+44a 41.42+2.29a 14462+441a 85.2+1.95b
SR+N; 85556+8314c 578+43b 38.68+4.66a 13123+185b 84.9+1.83b

2018 CK 80000+4532¢ 664+22a 37.31+4.32a 11733+278d 81.5+2.34b
SR+N, 76666+5422d 606+32h 32.67+5.45h 10467+206e 81.2+4.28b
SR+N, 86666+2988¢ 663+45a 36.48+4.22ab 15300+ 164b 83.9+1.45a
SR+N, 106667+3679a 657+52a 40.78+2.22a 17133+122a 84.1+2.23a
SR+N; 90000+5210b 675+30a 31.05+1.98b 12900+225¢ 81.4+1.04b

SR+N, : F&FFi At ZAL Straw returning with no N fertilizer; SR+N, ; F&FFi& HECHE AL 150 kg - hm ™ Straw returning with 150 kg N « hm™*; SR
+N, . FEFFA H AL %L 300 kg - hm™? Straw returning with 300 kg N - hm™; SR+N; ;. F5FFE HELEZAE 450 kg - hm™ Straw returning with 450
kg N - hm’z; CK. F5FF A H & Hit & 225 kg - hm™2 No straw returning with 225 kg N - hm™2. G5 AE/NG FhEFn P 2255 B E

(P<0.05) Different small letters in the same column meant significant difference among treatments at 0.05 level. F[A] The same below.

FRE AT Bl — 2 i i JUIE A B F 5ok
7 AN Pt R Ak U] 25 0 7=, SR+N Ab B CK
S 11.2%.

Fili A 34 T A it 28018 % = k4 ok PR 2R 1) 8 T AN
[7i) 27 TR AR L SR+N, AL PR B ik L 35, AR
14 CK 549 17.5% . SR+N Ak B 5 4E B {8 CK I8
b 3.3% AEFT A HECHE 22540 #H T R0 550 421
{HN] 5 CK JC i 3 22 53, i SR+N AL BRI 45 CK S
/D 8.5%. F RLTE I K 2017 4F 45 b B[R] G . 3
Z5,2018 4 SR+N, AL BRI AE , 43 51148 CK Fifs
FHid FANIE ZUIE (SR+N, ) AL BRIE AN 9.3% F1 24.8%
SR+N, ALFENHE CK 308 /0 20.2% . 43 Hrkf i = &
SRR R BORN R B AR G (g 3) L S5 EE
B, T Rb L5 AR B8O R 1 M O R )
B4 0.918 F10.865 , 22 57 .35 . 156 B RS FT 345 FH it 20
JIE A B = 0 ok 398 0 K 1 AR £ RN R R Tk 3
(=

3 A6 AT AR AT I FH it R i iR A T i £
PLE (E2) , & BFERS AR A FEmE T i 2000 Xt

x3 BFrFENMEEREXREY

Table 3 Correlation coefficients between yield components

FEEL TR JER TACEK
Spike Grain number  100-grain
number per spike weight
TR 0.260
Grain number per spike
SR ACEN 0.514 0.724*
100-grain weight
FFRL 0.476 0.918" 0.865"
Grain yield

* P<0.05; = * P<0.01.

TR S I S R R B, i A e L Y R b
I, K i R I 1 #2017 AR () 5
TR (y) B EE R Ry =-0.0381" +19.873x +
11897 (R*=0.9995) ;2018 4Fjifi Al it () 5 F K= &
(y) BT D5 FE M . y = = 0.1035x% +52.75x + 10179
(R*=0.9941).>% 2017 4F 2018 4FF5FF 14 HH JC it 2
REFH & (x) 2531k 260.8 F1 254.8 kg » hm A}, K
PR (y) 15 3 5 R AE, 43 9 14489 F 16900
kg« hm ™ 3 2kEE 0K ZUIE it 2 25 90 ) 6 OK 7= i 45
B A L, 12 RS A T e 79 20 280
ANE#EIT 260 kg + hm ™,

1700012017
16000

15000
14000
13000
12000
11000

10000 ! ! !
17000

16000

EX & Yield (kg-hm™)

15000
14000
13000
12000
11000 |
10000

150 300 450
Ji & & Nitrogen application rate (kg-hm™)
B2 20172018 4FA [l 4b Bt k- T oK 7= BEAULA i 2k
Fig.2  Fitting curves of nitrogen application rate and maize
yield under different treatments in 2017and 2018.
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Fig.3 Effects of straw returning combined with nitrogen fertilizer on soil bulk density ( I ) and porosity ( II).

SR+N, : FHFFIA H ARt UL Straw returning with no N fertilizer; SR+N | ; F5FF 4 g jitE &I 150 kg + hm™ Straw returning with 150 kg N - hm™; SR
+N, : FEFFIA AL & 300 kg - hm™ Straw returning with 300 kg N - hm™; SR+N;: FEFF A HEiEZE 450 kg - hm™? Straw returning with 450
kg N - hm’z; CK. FEFFAIA H & Hi A 225 kg - hm™2 No straw returning with 225 kg N - hm™2. B, ZbFHET Before treatment. A [A]/NG “FhEFE R 4k
P ) 22 E%(P<0.05) Different small letters meant significant difference among treatments at 0.05 level. F[A] The same below.

2.2 FHEAT 6 BB i 00 X - 39 7% = A0 L B Y
AU

Fili A i HH it 508 g b 35 24038 0~ 20 1 20 ~ 40
em 2 TIERFE AL (K 3) , HAFEPRZ A 22 57
352017 FWGRSE , R AT H O & i AU AL B AT
BERRR I T 0~20 em 12 37 T RN
RACE ISR R A% SR+N, Al SR+N, &b + 15
RAEI B CK MK 1.9% Fi1 3.6% , 1] SR+N, SR+
N, .CK 8] JCHA i 25 5. 5 CK AHLL, AR it 4
JETF#ALBE 20~ 40 cm + 2 HHER T B ERAL, T
PL SR+N, A BRI A 1 2, 5 CK B#AIR5.8% , HoAthAb
P2 [A] ) TC A B 2% 5. 2018 4F S FF i H it 2L
ALBRERS AR REFT A H ECHE A AR BE R 0~20.,20 ~
40 em + 2 IR EK 2017 FH KIEEAL, 0~ 20
em )2 1 HE 2 i it R0 A ) 19 0 W A, SR+
N, SR+N, &b HL 73 51l 55 CK [ 3.9% F16.0% , i
SEFEFFAL H AL PR (SR+NO) WI%E CK 3548 5 3.4%
20~40 em 2 HIEAEEE 0~20 em AL H—
2, SR+N, SR+N, AbHE 7351135 CK F#AIK2.1% , 1fif SR+
N WU CK 340 4.7%. 7] W, , AN TFEFFAS I8 it 24
JE A FF 34 FH B it — 2 2 A 008 T A AR R AIC 1 4
7R,

R A4 F Gt — 2 o 19 2B AT 34 0 0 ~ 40 em
+J2 HHEFLBREE 2018 4FAL 2017 4FHE A% 0 . 2017
SRR ,0~20 em )2 - HEFL IR B Fif it S0 e 14 4
T LI, SR+N,  SR+N, &b #4351 4 CK
NN 5.3% 1 6.3% , Ho At b 7 0] 455 b P RG22
S SRR B BC A A0S AL B R 20~ 40 em 4 )2 -1
FLBSTRE R B & LA SR+N, b B B B A, 8 CK

A FRIETIN 8.3%.2018 AR5 , il A1 ik H Hc it &I
BALHE 0~40 em 17 T HEFLBR R B CK 33000 3
it & G I 52 T A 5.0~ 20 em 127
+-8r  SR+N, SR+N, A B33 CK 35 5.3% Fl
8.1% 1M SR+N AbHI# CK 2 ZEFEAIL 5.39%.20~40
em )2 HIEFLBRE AL HE 0~20 em AR b
—2, SR+N, | SR+N,; Ak #7358 CK 357 3.5% Fil
3.8% ,SR+N AL PRI AS CK [ 7.5% 3% v B 25 FF
i A et 208 T A el s 2 LR B,
0 - EE S g
2.3 FEFFiA HIECTE ZE X 1 58K 2 15

P Pl 4 AT, B AT A H G it 220N AS [R] Ak BN
e K RS N A B | 2017 4F - I K
B TR FREAEE 1 2018 4E B Tk A4
BRI RO & & TAF RN 5/ F AR
(CK) AHLE , R FH PC it 2000 A 2R AT 0 28 3 o 1 438
K g, 2017 AEBGIE N 1.7% ~ 6.4% , 2018 4E K
3.4% ~ 18.9% . 5 FEFF8 H At ZAC AL B (SR+N, ) A1
Lb b R 340 FH Pt 201 45 A B 4 38 5 K 3 —
FEEE (34,2017 4E 4275 7.3% (A EI) ~ 13.6%
(K1) ,2018 4EHEET 7.6% (WM ) ~22.1% (315
1) s AR DL SR+N, AL PR I 2, AT RE 2 i T SR+
N ACHEREFF A 2, S B A ok, R AL
Bt B85 /), DRI T - B K o A AR AL okt 5 340
Jith R A B A AN A4S P Ak AT g S i - 4K
i, T ARIIE T 8 A B 1K S0k
2.4 FEFTFIE H O ZAEXT 14555 00 1 5%

FEFFE T ECHE UL R 2017 4E40 BEFT K 2017 4F
20184F AR 0~40 emt )2 HHEFR IR0 WL 4.
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Table 4 Effects of straw returning combined with nitrogen fertilizer on nutrient content of 0—40 cm soil layer

i IS R £ R R W
Year Treatment Organic matter Total N Available K Available P Alkaline N
(g-ke™) (5-kg™") (mg - kg™) (mg - kg™") (mg - kg™")
B 6.80+0.12 0.37+0.007 84.66+3.22 9.26+1.56 12.34£1.12
2017 CK 7.01£0.24d 0.46+0.024¢ 97.33+£5.51¢ 10.76x1.14c¢ 14.35+1.44b
SR+N, 7.64+0.08¢ 0.52+0.026b 128.38+3.46b 12.97+1.45b 13.83+1.43b
SR+N, 8.32+0.27b 0.55+0.032ab 149.45+3.85a 13.59+1.06a 17.50+1.93b
SR+N, 8.80+0.12ab 0.57+0.008a 127.33+4.03b 15.84+1.31a 21.02+2.47a
SR+N, 9.31£0.16a 0.49+0.023¢ 100.99+0.85¢ 16.71£0.59a 23.98+2.03a
2018 CK 8.35+0.96d 0.45+0.020e 111.90+13.20d 10.27+1.61c 11.62+1.65d
SR+N, 9.31+0.107¢ 0.48+ 0.031d 187.59+14.02¢ 19.76+0.93b 24.12+2.12¢
SR+N, 10.48+0.43b 0.52+0.035¢ 214.67+15.28a 22.05+1.01ab 32.45+1.78b
SR+N, 12.93+0.57a 0.64+0.021b 227.17+21.52a 23.13+1.62a 40.12+2.89a
SR+Nj; 13.17+£0.59a 0.68+ 0.04a 199.49+16.22ab 23.53+1.73a 39.28+1.53a

B: ALFHHT Before treatment

2017 4-H01 2018 4EFEFF 4 H ALt A [7] & A E AL 3
R A X W T A R AR ] 1A L
Jo e 14 I R e S T A, 2017 ARG HLBT R
&4 9.0% ~ 32.8% ,2018 4F- K 11.5% ~57.7%.2017
AELL SR+N, A # B AR 1F, 2018 4F L) SR+N, SR+
N, A P 2 90 A% (. T 4F 8] 7 AR 8 IS 6] b 3R
0~40 cm 12 T3 A S b A 1S 0 42 0
[ FEE DL SR+N, R A fE:, SR+N, Fll SR+N, 4b 34!
PUARSF- 2 4 /& O )38 CK 3N 17.6% ,33.1%.
Fili A 34 H it 6008 Ah B ] 82 25 10 ~ 40 em £ )2

4502017 CJCK
SR+N,

400 SR+N,

350 (el SR4N,

300/ & H SR+N,

250 1|

200 |

150
100 {
50

E=: 1iawi 91
Soil water storage (mm)
=)

Gs, GS, GS, GS, GS, GS,
A B H Growth stage

B4 FEFHEHECEENEX 0~ 100 em 1)2 K AR
Fig.4 Effects of straw returning combined with nitrogen fertilizer
on soil water storage in 0—100 cm soil layer.

GS,: i Seedling stage; GS, : T Jointing stage; GS;: U 1INs]
1] Elongation stage; GS,: A Tasseling stage; GSs: T Filling
stage; GSq: A Maturation stage.
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