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Effects of straw returned to the field on growth and water use
efficiency of maize in lime concretion black soil region
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Abstract The effects of straw returned to the field which including no straw returning (CK), wheat straw returning
(T1) ,maize straw returning (T2) and wheat and maize straw returning (T3) on emergence, growth,yield and water use
efficiency of maize under field location condition to generalize the techniques of total straw of wheat and maize returned
to the filed in lime concretion black soil region of Huaibei plain. The results showed that to compared with CK, the maize
emergence number of T3 were increased by 3.25% and 11.98% in 2008 and 2009, respectively. The emergence rate,
emergence uniformity, evenness of plant height, seedling quality and soil water content of T3 were higher than that of
CK, which created a good population growth condition for maize, thus the population leaf area index and dry matter
accumulation of that were improved. Finally, be compared with CK, the yield of T3 were increased by 7.92% and
9.51% while water use efficiency of that were increased by 8. 15% and 9.48% in 2008 and 2009, respectively.
Therefore, under the condition of wheat/maize straw returned in two seasons, the growth and grain yield of maize could
be improved.
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1.1 HR5IRXEET

FENLR I T 2007—2009 4F 76 % 38 52 W B KR
W R R ES AT A £ oy b 22 B 4. 2008 Al
2009 4F E Ok 4 H N BE T & 43 0 A 466 Fi 510
mm, KT AN THEK,

KRB R 958, JLiE 4 S 4bEE, CK /)
& FKRFEFF B GE B 5 T1: /N RS AR 8 B R OKFS
FFA R0 SR [ T2 /N AT 2 B B e B 25
I TH RS FF AN I 5 T3 /N 22 6 FF 4 5 00 s 7 26
T FH K FF 4 4 i R 3LA H

TE/INZ T AR WOH B 34 76 WCRIBL S 5 10 A 2 s
FER PR AR B . /N2 HLISCK R S o A bR e Bk it
JESEFHLFEF B, DX 5.4 mX8.5 m,4 K
WA, 17HE 60 em, BFE R 67 500 #%/hm?, 2008 4
6 7 6 H4ER . 3E =N 37,5 kg/hm® ;2009 4F 6 J] 14
Ha% . 6 &4 48. 75 kg/hm*, Bl & 7 1L 450
kg/hm?* (N, P,0, . K, O JF &4 8 H 15%).6
12 mrJE 4y BliE e 4E N 1125 F1 120 kg/hm®,
1.2 WiRmBEA®
1.2.1 HEgHRiAE

FEAE 15 d, B FEBEHLEE 10 445, 4 5 m
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08 9 K [ Li-cor 28 ) A MM #55X LI1-6400 Sb&
ME . 2% EBF 0I5k e L5 KM -

HORD AR, R RD MR =08 E R/
2 FERESH

2.1 NEFEXRBEFTHIEXKHEERHZIE

5 T 7 N o N S QN S L RO R )3
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1 AEALBERMHEBERREZIWEZER
Table 1 Seedling emergence and its influence factors to maize under different treatment
| _ B S K 75 PR 2 5 9 L/ %
B b B WMWE/ Ui /hm’) R/ HREEFTE O BNHSE/%
FEFFRHLAT RS KRR
2008 CK 6.16 c 52.57 ¢ 4.61 ¢ 68.24 ¢ 18. 34 70. 34 11.32
T1 6.27 b 53.48 b 5.18 b 70.35 b 19. 28 70.49 10. 23
T2 6.29 b 53.71 b 5.27 b 71.78 b 27.94 68.57 3.49
T3 6.36 a 54. 30 a 6.77 a 79.64 a 28.76 69. 14 2.10
2009 CK 10.27 b 67.42 b 4.70 ¢ 69.17 ¢ 12.21 27.69 60. 10
T1 10.74 b 70.53 b 5.33 b 72.25 b 12. 58 27.92 59.50
T2 11.31 a 74.26 a 5.43 b 73.12 b 25.25 15. 56 59. 19
T3 11.50 a 75.48 a 7.98 a 84.49 a 26. 34 15.93 57.73
AR NE TR 500K P25 B3, TR,
2.2 MWEXRGERRBZM B, H/INZE FORFE AT 0 2208 A0 23R 2% 5 T Rl AT 5

2 MR RERTIR AR 3 R 6 i OK Y B
o U I TR ARURT T o MR AR T D B X

Fab AR FE . FW]/INAE FORTE AT W0 2= 4 il TH AT A
TR TR A AT DL R R 4l i R P O

F2 NEFEXRBHTEWNERDEEROZ M
Table 2 Effects of wheat and maize straw returned to the field on maize seedling quality
2008 4F 2009 4F
o] it MR i/ MEA, TRiR/ AW/ B/ T AR TEE/,  WREE/
cm cm’ g (mg/(g+* h)» cm cm’ g (mg/(g+ h))
R CK 19.37 ¢ 51.75 ¢ 0.51 ¢ 4.35 ¢ 18. 80 ¢ 49.03 ¢ 0.46 ¢ 4.68 ¢
T1 20.32 b 56.50 b 0.55 b 4.65 b 19.67 b 53.78 b 0.50 b 4.99 b
T2 20.71 b 58.93 b 0.57 b 4.76 b 20.10 b 57.21 b 0.51b 5.12 b
T3 21.79 a 63.16 a 0.60 a 5.12 a 21.20 a 61.44 a 0.53 a 5.67 a
6 I CK 69.32 ¢ 655.87 ¢ 16.72 ¢ 6.28 ¢ 65.56 ¢ 547.53 ¢ 14.21 ¢ 6.32 ¢
T1 71.86 b 674.24 b 17.95 b 6.87 b 66.84 b 605.51 b 15.84 b 6.75 b
T2 73.23 b 687.88 b 18.22 b 6.95 b 67.47 b 623.73 b 16.57 b 6.84 b
T3 75.18 a 741.84 a 19.06 a 7.51 a 68.42 a 665.51 a 17.65 a 7.56 a

2.3 MEARMHERELHZMW
2ARGS R AT LU (GR 3) L RS AT e 1 4b 3

NG B ORFH Y PR30 A B 2 v TR AT B
Ab B %%%/J\%ﬂiﬂé%ﬂﬂﬁ%@ﬁﬁﬂﬁuiﬂﬂﬂiﬂﬁé’ﬂ

V/TIZI
AT AR WS TR H OSBRI A A
x3 NEEXRBHFTENERTEREBEHOZ G
Table 3 Effects of wheat and maize straw returned to the field on leaf area index of maize
2008 4 2009 4
it
S et RMIWICO Y nkb2H mk#F25d 3 6 MHEE RMMWUITH nk2z M nb22)5 25 d
CK 0.032c 0.40c 3.72 ¢ 4.37 ¢ 4.28 ¢ 0.033 ¢ 0.37 ¢ 3.32 ¢ 4.55 ¢ 4.23 ¢
T1 0.035b 0.42b  3.83b 4.48 b 4.47 b 0.036 b 0.41 b 3.58 Db 4.62 b 4.33 b
T2 0.037 b 0.43 b 3.88 b 4.52 b 4.51 b 0.039 b 0.42 b 3.76 b 4.66 b 4.38 b
T3 0.040 a 0.47 a 3.96 a 4.62 a 4.64 a 0.041 a 0.45 a 4.07 a 4.78 a 4.59 a
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2.4 MEREEGESHHZMW

MR EOE A E AR A M R R, K 4
AR RS AT IE TH AR BE TR MR 1ot A iR AL
JERZE S AR 2 = T IR HNE R AT
Z i WA PR 5 5 T RS AT S 2RI AL B . ) CO,

x4
Table 4

WAL A . 5 CK A, T1, T2 #1 T3
SR BRI A SR AR = T 9. 310,12, 54 %
19. 33 %%, FEHH/INFZ FORFEFF 91 2238 B AT 42 /& oKk i
ARGt AR T TR ER.

MEFERBFTEN ERMELZAHSEERNIME(2008 F)

Effects of wheat and maize straw returned to the field on photosynthesis

traits of maize at silking stage(2008 year)

i Hoe s AR/ AL/ 7RI A/ Jfi ] CO, #eJiE/
(pmol/(m* « s)) (mmol/(m* « s)) (mmol/(m?* « s)) (pzmol/mol)
CK 20.74 ¢ 406. 56 ¢ 7.21 ¢ 265.61 a
T1 22.67 b 424,33 b 7.62 b 253.98 b
T2 23.34 b 433.60 b 7.73 b 241.76 ¢
T3 24.75 a 448.21 a 8.13 a 227.87 d

2.5 XWEXRTFURBRENIMN

A R I E IR ER T BRI BHIA G A AE T g
J1o M\ 2 AEGE R F (5 5) R AT 6 T AL FE K 4% A
R RER TP B B TR R H/D

A FORTEAT P 2= 04 TH Ak P10 25 i T A5 AT 5. 2250 4b
B RN FORFE AR IR HRE L HE FORTEAOE 5 A4
7 SRR (A LR W 7

x5 PMEEREFLAMNERTYURBENZ MW
Table 5 Effects of wheat and maize straw returned to the field on dry matter accumulation of maize kg/hm?®
&y kb 3 6 35 NUILNEE ] n 22 H 22 5 25 d TR
2008 CK 31.41 ¢ 1030.24 ¢ 4 489.57 ¢ 8 230.22 ¢ 11 270.84 ¢ 18 334.47 ¢
T1 34.74 b 1124.93 b 4 936.31 b 8 857.36 b 12 246.97 b 19 255.98 b
T2 35.83 b 1146.98 b 5082.61 b 9 206.02 b 12 666.47 b 19 584.62 b
T3 38.18 a 1212.79 a 5361.46 a 9777.81 a 13 613.00 a 20 530.22 a
2009 CK 30.99 ¢ 959.16 ¢ 4 120. 65 ¢ 7922.48 ¢ 11 443.05 ¢ 17 251. 20 ¢
T1 33.86 b 1 068.86 b 4 483.19 b 8 278.42 b 12 260.70 b 18 363.38 b
T2 34.37 b 1118.41 b 4 664.66 b 8 540.66 b 12 729.71 b 18 962.33 b
T3 36.00 a 1191.38 a 5 158.76 a 9 159.53 a 13 360. 95 a 19 786. 28 a

2.6 ME|EEKIRMASFANENFIN

Wb R L AROKTEREE 22 5 5 5 B » L KR
WA R R A AL BRI ARG AP by iR o T M e T =
Wk HEOK o 28 s B RS OKCR (B D R
KRG FF — 4 by 56 K 7 B33 S, B 2 R OK 2
TR IR 2 S AN Ak 2 AR W L T R
v B R TR = R AR E K BE T A M T 2 oK
AR IR H K

T T RS AT b T n] LA 2 TR A 4] 4 3K

Iy RS ISR T R KW R R - R K 43 A
RO Rt ok g3 R AR (3R 6) 0 2008 48, Fs #Fi6
FH b ¥ (T1, T2, T3) & X B i 43 il i 2. 51% .
3.55% M 7. 92%, 4 HE K 4r A R B &
2.67%.3. 62% F1 8. 15%; 2009 4, 7= & 4 9 &
5.40%.5. 86 Y0 H1 9. 51 %, 3 /K 43 FI) FH 8% 43 B
B5.39% 6. T0% M 9. 48% , B E & TR, H
INFE T KRG FF W2 30 Ak PR 2 TR AT PSR A W
Ab B
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Fig. 1 Effects of wheat and maize straw returned to the field on 0-20 cm soil water content
£ 6 NETREFEENERTBRASFAREOHM
Table 6 Effects of wheat and maize straw returned to the field on maize yield and water use efficiency
P i i ¥ TEE/ TR £/ T/ TR RMRE, R KGR RRCE/
(kg/hm?) (J7 /hm*) ki g kg/(hm* « mm) (prmol/mmol)
2008 CK 9 579.60 ¢ 5.63 ¢ 525.82 ¢ 323.85 b 19.88 ¢ 2.88 b
T1 9 820.05 b 5.81b 526.12 ¢ 324.19 a 20.41 b 2.98 a
T2 9919.20 b 5.86 b 544.13 b 324. 36 a 20.60 b 3.02 a
T3 10 338.45 a 5.99 a 552. 26 a 324.85 a 21.50 a 3.04 a
2009 CK 8 926.88 ¢ 6.75 a 499. 06 ¢ 270.24 ¢ 17.61 ¢
T1 9 408.75 b 6.75 a 511.83 b 272.80 b 18.56 b
T2 9 450.15 b 6.75 a 514.02 b 273.12 b 18.79 b
T3 9 776.25 a 6.75 a 528.28 a 274.70 a 19.28 a
3 W B G S AR T AR BV AT bk R S A A AT

LRAEALRD 2 R 1 XL Z ARk — HET I Z WU
BEBE AT e E Rl TR BEAE ST B, A AERTIA
(9 G B R AE XA T HER AL th T3 B b R+
JoCHURS B BFAE B D O T BURR R IR A — oK
H BN AT AN ST P EE R R BT K B R
PATEWF SR W AE b 22 T X A Rl #3250 AT k3
FHEGE A R R AOKRIE TR AR . eI X
FETE] 5 58 22 Rl A R 1 8 78 6K B9 i A 4 AR
T 22 2K L S A R AL B AL B K
P 2 A W KR 6 A A R T
KA R ORI A R R
AR A5 R R W] A RD 22 2R 1 X N R UCE LIRS
FHor BRI A . ELALWSOIS 2 — 20 KA by iR R A 18

BELAS: , ST A 800k A oK s K I 28 0 Bt e 0
KA A S R Sy H 1AIL UK Sl i PROE B it AL 7 ol
PR A . FE e T A2 Ge % B 05 3X8h 3 A 2 B st i T LA
DRI T B A 36 A R 4% b s B MVBE - TR L fle it IR
TR PR A L R R 7 A T R KRG AT i 2
2 AR R A TS L ] R S L R
THEORKRAEYERE . 15 . 2008 4F K 19 Y H8
ARIRENBE HAR R AR 32 2R o 22 R
IR b L B R T KRB AR B R 1 £
BB ATy e 3 IR HOR R B B 52 1
TR . 2009 4F 75 & 5 38 i 4% Fh i g S At S
WG A TR R R 2 SR T
JEE A B LR 2D LTI TR IR D 92 B K AT
Ak R R L XNE R T RN, HE
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