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Effects of Different Straw Utilization on Farmland Moisture and Crop
Yield with Rotation of Summer Maize and Winter Wheat

Wang Zengli' Feng Hao'?>  Yu Kun' Zhang Chungiang® Wang Chanjun'
(1. Institute of Water Saving Agriculture in Aricl Regions of China, Northwest A&F University ,
Yangling , Shaanxi 712100, China
2. Institute of Water and Soil Conservation, Chinese Academy of Sciences and Ministry of Water Resources,

Yangling, Shaanxi 712100, China)

Abstract; Field plot experiment was carried out to investigate the effects of the powdered, ammoniated
straw and/or blending with inorganic soil amendment ( calcium sulfate) on soil moisture and crop yields
in summer maize and winter wheat rotation systems. The results showed that the ammoniated straw could
improve soil storage ability for precipitation, compared with CK1, and significantly increase the soil water
storage (0 ~100 cm). The ammoniated straw improving soil water storage ability was observed mainly in
seedling stage of summer maize and heading stage of winter wheat in the crops rotation spectively.
Treatment, the powdered and ammoniated straw blended with calcium sulfate, compared with CK1, could
significantly increase ecnomic yield of summer maize, winter wheat by 4.97% and 30.32% ,
respectively. The ammoniated straw returned to soil, compared with the unammoniated straw mulched
soil, could distinctly increase yields of summer maize, winter wheat by 4. 56% ~10.00% and 6. 65% ~
11.12%.
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1.1 I8 Hh iR

BT 2010 ~ 2012 4FE 7 P4 b R MORLE K 22 vp
] 5 X K AR ML 5 e o R 0 AT o i I
k7 F N 34°207,E 108°24" ik 521 m, i kb b
PR B JE T BT 2 KR A X 5 N R
R RE, RER AP E L I m LR
H B 57K 20 23% ~25% 25 & K% 0 8. 5% (LU
ARG KER) FH T RBUR RN 1.4 g/em’,
ZIEEW S AR X, 2 U 221 d, R
KRR TR, T ) b b 45 ] AN
1.2 FEFRLERIKEEIT

T30 HRE 22 A B B R AR (1 mm ) R S #F
(50 mm) 2 AR B ACRFE AT 1 mm i 45 o
FF AL AL B2 2 B AR 5 ik, IOK IS B0 s0m A
FEF TR 1.33% WA X (HEFRFHF C/NEHH
25) 4% WA A ALES (i ), % R T & O RS AT
F ) 30% , LA X SRR G A EEAR
VA SRR T N TS5 A 72 BE o 35 °C 8 R 15
Fr6dEH.

IR I FEAL X ZHHES , F A 3 IR, /N X TH AR B

B oh 24 m’ (4 m x6m) FEFFt A 2 800 kg/hm’ , fif
R 5 B B 7 it FH O 1500 kg/hm® . 50 X ] L A
B2 m SEE ORI o BB R R RN (N &
i 46% ) 225 kg/hm’ BEE — %% (P,0, & & 48%)
112.5 kg/hm® , Hor R 2 AE & 19 50% 76 = F ok K
WU VA e A 8 B ROK (AN BEIE A
FF7E 4 R AT 38 8 A HL— IR P A2 13, b3l
WELEL,
®1 RERKAEEZE

Tab.1 Distribution of treatments in field

Ak 7 Ak B P 7%

CK1 YRR AT
CK2 A FE B A B
CN KA

FN RS AL
CNT KFEFF &AL + RS
FNT MR FE AT R AL + B RS

1.3 HEER

HEKREMNZE kB 11 5 5, %888
45 000 #k/hm® Bk FE 40 cm 1780 60 em, £ K 7E 4 W
WA E W . T 2011 4E 6 J] 19 H A ,2011
10 J 12 Bk, 24 F Mo 114 d, 4 F WA &
KRR 24 616. 5 mm,

N /IME 22 5 4% Fh i 187. 4 kg/hm? |
ATHE 15 em, F 2011 4F 10 A 19 H ffifl, 2012 4F
6 75 HIGR, 24F W 236 d, 4 F WA W
W 192.3 mm, fEA/NERETWN, AT F,
R ULTE 2012 451 A 5 H 12012 45 4 A 26 H 435
AE 90 mm A K AR T K
1.4 MEMBEA X

(1) tHgedkE

398 K AR T R R I TE A W) B D T A0
WK G4y 2 M E 0 ~ 200 em +3E &K%, & £ B W
BEArEME 0 ~100 em HHEF KR, L HEE KE R

W =10HDB (1)
Arf W——+HEE KA, mm
H—+ 2 ,cm
D—+ AR BT &, g/ em’
B—— 3 i 5K E, %

(2) = 52 F

WOAR S 2 /DN X338 77 e, AR IS VR 0 7 i R AR K
HHRIK R AR

E, =W, -W,+P+I1+K (2)
Wy =B/ E; (3)
E,=6,/B, x100% (4)

Ab E,——RWKIFZE R, mm
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Fig.1 Distribution of rainfall and mean monthly

temperatures in crop growth period
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2.1 TEEBEKETHKDH
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A ILIE 2, I 2 AT AR R OK T, CN RN &b
O ~100 em + 3R /K408 CK1 340 8. 41% |
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FNT CNT 43 0 ~ 100 em + HE 2K &8 CK1 4
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o R R AR (AR 2 112.3 mm) |, 45 4k 3
0 ~100 cm IEZF K FEICU W 22 %, fEWIE AL 22
SIS, AR R e B B A, T AR R RO O, B A Y Ak B
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FN CNT . FNT &b 0 ~ 100 em + 58 2 /K &8 4 5 %
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WS R R A2 7 X2 T 0 ~ 100 em + HEF /K &
YERE— 20k 55 o e 25 AR e 2 SOKE
FE R H HE MEXT 0 ~ 100 em - HE 2 7K & (19 5 1 5
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Fig.2  Accumulation amounts of soil water in 0 ~ 100 ¢cm in summer maize and winter wheat growth period
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3.10% ,FN fb ¥ 5 CK1 22 5% B % . fEWWCIR f5 , &
0 ~100 cm + 38 & /K & 4700 & , 45 R R W] CK2 |
CN FN CNT FNT &b H + 3 & /K & 43 5] % CK1 3%
N 8.23% .8.94% . 7.42% .7.51% .5.05% . f Uk
AL, AR FT B A BB AT A = 0 ~ 100 em +
BEKE, KE/NT 50 mm AR 0 ~
100 em - 38 & /K 5 8CR HE A — 3,
2.2 EMAKRSFRAMESH
YEIFEK R B K R AR LR 2, Bk 2
Al 2 E KWK ,CN FN (CNT FNT 4b 2 + 3t
K4y B A CKL 38 im0 0.94% . 0.43% . 0.68% .
0.92% , 22 5 W 3% . VEWIAEK R0 88 CKIL REAIR
4.31% 1.91% .3.11% . 2.01% , K 4% F) JH %% &
(WUE) 4> %4 CK1 $#8J1 3.27% .6.54% .1.39% .
4.95% , Hvp FN 4b P CK1 25 5% Bt nl
R R A A B 5 T R v I E KR

R A A FH 28 0i , 2 5 /K 20 P BSCR BCR 2

M7 2= BT as el A, & /N E Wk )G, CN FN
CNT,FNT 4b 3 1 88 3 K & 7 5 & CKI & &
8.95% 7.41% 7.48% 1.07% , 5 B % . #KZE
B4y B # CK1 P& 10.14% . 8.52% . 11.56% .
12.78% ; WUE 43 34 CK1 3285 25.18% .14.29% .
21.80% ,30.32% , 2 % W& . HmBuA LTS
i 2 5 TE - TGt i v el B e 1 o

EE TR ® P, &4 WUE 5 CK1 R T
FE2E S 4 O R R AT BE S R OK AR N I
KHESBERH L, RV T L5 R LW, /Ll
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Tab.2 Analysis of water use coefficient and water use efficiency of crops

RAEY 0 R KR/mm BRI RIECOK R /mm Ep/mm K ZH/mmekg T ohm 2 Wyp/kgrhm 7Y omm ™!
CK1 206. 84 316.83°¢ 584.77 0.099 7 17.29*
CK2 206. 84 320. 21" 581.51 0.1017 16. 45"
. CN 206. 84 321.77% 581.76 0.095 4 17.86"
EEX FN 206. 84 324,05 584.75 0.097 8 18. 42°
CNT 206. 84 327.29* 582. 60 0.096 6 17.53*
FNT 206. 84 322. 65 581. 85 0.097 7 18. 15"
CK1 244.70 223.63" 455.47 0.049 3 29. 82°¢
CK2 239.72 242.01*" 427.58 0.043 8 37.37%
CN 247. 47 243. 64" 442.20 0.044 3 37.33%
Az FN 252.91 240. 19 447. 47 0.0451 34.08"
CNT 252.54 240. 35 438. 60 0.043 6 36.32"
FNT 252. 61 239.43* 439.25 0.0430 38. 86"

T AT A AR 5 B R R 22 A B35 (P <0.05) , Tl

2.3 EYFEFEREEIN
2.3.1 HEXR"RSH

HEAK AR W2 3, R, A
Aib 37 O B K 7 i AR AR AR LA W] R 25
CN FN ,CNT ,FNT 4b # 28 3% 7= & % CK1 4351 34
5.89% 4.56% .5.85% #1 10.00% , % CK2 4y 5| 34
T 3.95% .2.64% .3.91% Fl 7.99% ., H:t CN,

CNT FNT 4k 273 5 5 CK1,CK2 2 5 ik & 3 £ K
F-. CN.CNT FNT kb B 28 5% 2 %00 0 8¢ CK1 2 &
5.84% 7.09% 9.27% , %7 B3, HILA A, HE&
C/N Ji5 (s FF it A 398 0 B i 415 e o B S 2 4R
HERWETE 5. eoh, i CNFN Ab P28 5 7 B
Sy BTl K EE /N T 50 mm B RS AR R AL ) I8 X R
FoRAFmRERALE .

£3 BEERTEHEE

Tab.3 Evaluation indexes of summer maize under different straw utilization treatments

b3 B 5 /cm ZEH/mm B 5/ cm H ORI /g Z ¥ ik /kg-hm 2 Ec/%
CK1 218.50°¢ 20. 155" 75.17" 475.2" 6 200. 0 49. 5"
CK2 232.75" 19. 830" 79. 67" 519.2° 6315.5% 52.5%
CN 231.25% 20. 083" 81.83" 487. 8 6 565.0" 50. 5
FN 226. 50" 21.265" 81.83* 499. 6 6482. 5" 48.5°
CNT 234. 00 20.913* 83. 83" 499. 4 6562.5" 52.0
FNT 238.75° 20.977° 85.50° 530. 4° 6820.0° 54.5°
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2.3.2 KINERAHT

KON TR FEAEH WL 3R 4. R R AT, CK2
CN,FN, CNT, FNT &b # ¥k & 45 5 & CK1 3% i
3.61% 5.65% .6.33% .3.61% 9.50% , 5 CK1 2
S . LIRS AT A A B AR EVE
FAERBOR B E . A, S A CK1 HA 5 4
NG RERE, HE R AR E, CN FN CNT FNT 4t
H 1 m’ A RORROE 5 4 R R T RS AT 40 L e
Ji BB P 35 4R v B T AR A /N I A SRR, A5 A 3

Sy 9 &5 CKL 3% i 19.26% . 18.16% . 29.69% .
33.25% ,2% 5 B % CN FN.CNT .FNT kb B 2 3%
B4y B B CK1 42 75 9.58% . 9.08% . 6.65% .
11.12% , 2 5 8 %5 5 CK2 #1275 5.91% .5.42% .
3.07% 7.39% , i FNT AbHE 5 CK2 2% 5 g %,
IR g5 R R, 2 AL FS i A 1 58 5 68 10 35 12 EAF
YR EFRAK REEYNETE =, 2580 E
e, (S5 ES R AR A RS EY 4
vrrm A HAE AN .

R4 ZPNEFERMIE

Tab.4 Evaluation indexes of winter wheat under different straw utilization treatments

PLs:] W 5/ em HRLH kL 1 m® A RO K/ TR /g 29 ®/kg-hm ? E./%
CK1 73.67¢ 37.9% 815°¢ 48. 47" 8275.69° 49.1°
CK2 76.33° 38.9* 821° 47,74 8 562. 74" 40. 5"
CN 77.83" 40.9* 972" 46.24° 9 068. 83" 40.9"
FN 78.33" 39,7 963" 46. 68° 9 026.92" 43. 6™
CNT 76.33° 36.9" 1057° 46. 82" 8 826.01™ 43. 6™
FNT 80. 67 40.0* 1 086" 46.18° 9195. 85" 41.9%
3 Wi T DI EEK IR E RE T, N EAEY AR K A

AT 348 FH A it T - S8 7K 0 1) 82 Wi 35, JHE B2 i
FEE S 1Y A T W ek B SO BE R R D) R
FAR—L/NEW AR R AT IE A A T
PR H UK R R E RE Sy SRTFEAKRI IS XA
HER R PE R EEOR R e T 4R 00, A A TR
MK B TIRE L4, LML T B E R TEE ™ .
BE NS PSS TERE = 30 I 5 S8 B A (R
B FE AT A S0 A AR K 7% e i )
K X AT AN — B LA, A B4 RS
W1 Bt AR AT A - 3 5 e 25 4 i L SR K e
I ARTFHKRE D FERIAERB S B

4 it

(1) Brwf SRS ATt A 138 )5 BE 235 $E 0 ~
100 em A JZ 19 3 F K&, B R TH 28 O, A R

o

B MK o 251 o

(2) 12X TRA T, 7 AR A9 40 2805 50 32 2050
Wi B 1 0 ~ 100 em - SR F KB o AT 8T o 4 e
A PR 0 ~100 em - HER K& AR, & AL AT it
ATBERESCRE MR % EL/NEAETHA,
Tt AT 9 Ak B8 7 2 32 25 e P ) £ i B 0 ~ 100 em
TIRAE KR AR R AR AT B R KRk
R o AEREAITE J , EARS AT 5 R R R
TR A FCHE R $ w5 9 & K BT R S HA R

(3) S ALFE AT A - S 185 it 5ok A R AT 2
i FH A B 5K A /N 22 R ) ) R 4.56% ~
10.00% 1 6.65% ~11.12% , HH  Hyir &AL FEF 5 %
PR AR A O 15 Tt S oK &/ A W, 23 il 388 CKT 4
1 4.97% 30.32% i =AY WUE OR B, &
REFTIEA L35 e 8 K FfE Y & 5 &
K G383 5 T BAT W i A 1
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