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Effects of agronomic measures and water - retaining agent on soil
evaporation and water use efficiency of summer maize( Zea mays L. )
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Abstract: In order to improve the water-saving cultivation of no-tillage summer maize ( Zea mays L.) in Huang —
Huai — Hai area, the effects of agronomic measures (including compacting after sowing and straw mulching) and water-
retaining agent on soil evaporation and water use efficiency ( WUE) of maize were explored with field tests in 2011. The
results showed that the average soil water content in 0 ~ 40 cm during the whole growth period of maize under the treat-
ments of A (compacting after sowing) , B (compacting after sowing + straw mulching), C (compacting after sowing +
water — retaining agent) and D (compacting after sowing + straw mulching + water-retaining agent) was increased by
4.78%, 7.96% , 5.50% and 11.08% respectively, compared to that under E ( covering soil after sowing) ; the soil e-
vaporation was inhibited by 16.33%, 103.78%, 28.37% and 128.77% respectively; the yield was improved by
9.68% , 17.60% , 11.78% and 24.01% respectively; and the water use efficiency was raised by 9.64%, 17.55%,
11.71% and 23.96% respectively. The benefit increased by 1 536.34.2 516.42.801.74.2 553.10 yuan/hm’. The
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effects of different treatments were most significant in the early growth stage of maize. Before jointing stage, the average
soil water content under A, B, C and D was increased by 8.74%, 15.81%, 10.48% and 20.28% respectively, and
the soil evaporation was inhibited by 17.81% , 164.68% , 40.35% and 209.43% respectively, compared to that under
E. The treatment of D, which integrated the effects of compacting after sowing, straw mulching and water-retaining a-

gent, could fully enhance the soil water content and inhibit soil evaporation. It is recommended that compacting after

sowing and straw mulching be practiced in summer maize cultivation in Huang — Huai ~ Hai area, and water-retaining a-

gent be added in the conditional place.
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Table 2 Benefit analysis under different treatments
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i3 T Yield increase Output increase Cost increase Benefit increase
Treatments Average yield compared to E compared to E compared to E compared to E
/(kg*hm~2) /(kg*hm~2) /(yuan*hm=2) /(yuan*hm=?2) /{yuan*hm~2)
A 8684.50 766.52 1686.34 150.00 1536.34
B 9311.81 1393.83 3066.42 550.00 2516.42
C 8850.59 932.61 2051.74 1250.00 801.74
D 9819.39 1901.41 4183.10 1650.00 2533.10
E 7917.98
2) EXRBRHEE RITEZARARN 3 FiEE 18(3):501-506.

HERT LKA MERT BRI R —RHRE
BEAAEAE A (B SR BRI A R R &0, BRsg
TR, URE TR

3) BEE RN ST HPTRIIME, LR R H
FEEREBEMEBEABE AN EERERETEA
Bl N R S S SR & A A
R, CHARRRY, PERTEZ R TBRKE
xR E SRR, AN T REEKRILE
FRRARPFES, A RS K R LATHE
RS SRR SR, A &7 T
LABEE & 38 IR AR B LA

4) ARBREFKFERITHIR, G XBEH
E RHEEMRKNETERETREGMEE
K RAEE F T H—L B,

B % X #:

(1] Z2EE. RERLSKSEFREZ201]. PARLEHE,
2011,2:4245. -

(2] BnE ARBEARTHRERSZLNBERE()] £54
¥ ,2010,12:151-154.

(3] %M. F WARUEEBBMETREI) ERHEAKE
##,2011,30(5) : 61-66.

(4] HEBAR, EWE, EH ARKRRIEAEN KR Ern AL
IR L K224 ,2000,34(3) :255-259 .

(51 #KR4,REAL. | A& FOKREW KRR AR A RIR
HrE([]). f AR ,2000,21(5) :317-320.

(6] FHE.DEH BXHE. FREEFTAMEXRERKETR
FREOEN]. FREY,2002,22(5):271-273.

(7] HE& . =98, TRE, % REWS SHET 5 L EER
REIARKSFARERERE[]]. Rk TEEH,2005,21(1):
52-56.

(8] BA%EZ,KEXR.¥ £.%5 FXABEHESNEHLIREERN
TMERAER(I]. Rl TREH,2005,21(1):171-173.

(9] Z=@E. 8 &8 NX%E S ZFHELEFANEE kA%
SHEBYRL[J]. R TEH,2008,24(1) : 162-166.

[10] FRMES, PhatsE , IR, § RRASZ AR ELENEE
KFPRE R AR W (1], PEES R ¥R, 2010,

(1] £ B XR%K¥2H,F EAEETER~EIRKE™
Bk ME BB K LR REE#], 2011,25(5):
261-264.

(12] THEBKWE,ADE. L DERHBFEINEERLRK
AHBEARFROER (). KL REEW, 2004,18(6):
175-178.

[13] XgEl, BRI, £=%,% FREEMNE TR A XA
TR FIFIRE BB (] K L REFSR, 2004, 18(2):
152-156.

(14] Hooker B A, Morris T F, Peters R, et al. Long — term effects of
tillage and com statk retumn on soil canbon dynamics[J]. Soil Science
Society of America Journal, 2005,69:188-196.

[15]) R%8 K%, 268, % a0 AHTHAESIGERY
THOK BRI N (J]. Rl TR %4, 2006,22(7):
22-26.

[16] ZhuHH, WuJS, Huang D Y, et al. Improving fertility and pro-
ductivity of a highly - weathered upland soil in subtropical China by
incorporating rice straw[ J]. Plant and Soil, 2010,331(1) :427-437.

[17] Tang H M, Tang W G, Xiao P, et al. Effects of Super absorbent
polymers on yield and water — saving and drought — escaping mecha-
nism in spring maize[J]. Agricultural Science& Technology, 2009,
10(4) : 112-116.

(18] BAHE, REK, REH, 5 KT NEE K RSN
W] TR X R BFF,2011,29(3) :133-137.

[19] BHAA, EBEX, T4, % AR L RHFEKEROER
(J]. K AR FHE R, 2003,23(6) :44-46.

[20] RKHNI, 8GR, ZRNB . FARSRRLEHHEASEX
EEAERRE]]. T R R R BT, 2005,23(6) :132-136.

[21] ®EH, RG & AR AR RAN TR E LA SR EN
gm(1). meRLPE,2010,6:31-34.

[22] MBEAREBEEBREEYHRTT. HEEEXRFHM
2006—2011 SR X B & [R]. M : W B4 Kk T, 2006—
2011.

(23] #EB NEH, KEE, % EICF RS/ EHRERE N
FEO]. PEHESRLER,204,12(3) :62-64.

(4] BREX,KER.E &% BHESMEEXAREERM
THR R ]] . MHEK R, 2004,23(4) :32-36.

[25] #BAK HEH,FFE, S WHEESEFEESRYHER
BERAGES M (1], R RS 24, 2010, 29(8) : 1590-
159%4.

[26] #KWH, A . SERREFEST M0 RSB W []]. BT
v #2011, (3):90-92.



