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Effects of Different Water-retaining Measures on
Spring Maize in South Seasonal Drought Region

TANG Wen-guang' , TANG Hai-ming', XIAO Xiao-ping', YANG Guang-li', LI Mao-song
(1. Hunan Soil and Fertilizer Institute, Changsha 410125;
2. Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences, Beijing 100081, China)

Abstract ; In order to alleviate the increasing serious drought harm in south seasonal drought region, the effects of film
mulching (FM) , straw mulching (SM) , super absorbent polymers (SAP) and without any treatment ( CK) on yield
and mechanism of water-saving, drought-resistant spring maize by simulating the occurrence of seasonal drought in
this paper. The results showed that compared with the CK, the soil moisture was increased 28. 10% , 13.55% and
11.37% when using FM, SM and SAP, respectively. Meanwhile the chlorophyll contents of corn leaves were
increased 26. 10% , 12.80% , 10.20% , respectively. The acumination of plant nutrients, such as the total nitrogen
and potassium, were significantly higher under FM, SM and SAP conditions than the control. The yields of spring
maize were increased by 33. 80% , 25. 87% and 13. 59% , respectively. As a result, the soil temperature was
increased and the whole growing period of spring maize was shortened with 6d by using FM. The above results
indicated that the spring maize was of early maturity, thus could avoid drought harm by using FM. At the same time,
the increased soil moisture could relieve the hazard of seasonal drought, so the yield of spring maize was promoted by
FM, SM and SAP.
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HEEXRPEHZETHETRENZWE KR
WY, EkEREARBR, HEXRRAETH
B KA B ESR WA, BEEIR KA R
FEFTARRL, 5 EFKERS50% L E, L
A0, MR ZEHAEMERN 3 MANERN, —
B 52 40% ~50% . 7 ~9 ARAEMITR KR
W FEFR AR, — B R G 2F W EN 20%
4 BERENEE AR SREMEPTK
BB T HRARH R 2, F3EF TR ZE S 2
5% REBM . —BT RG] FEE KA
10% ~30% ",

HTFREEFEREME WP E SR, T
ZRKILR R ZIE MBI R B S EERER
EMXELAE R A = R IR EVEA . BEl,HE
5 4 X {5 AR 2 B AR K i S B D B RS AT R
Fo MEEEAECRR RK B ERRA S
Rk, e B B E A IR IR K F I = BEVE
Y B % B T L R R UK 2 B R
RV R N — R R TR R, &
KEFBF KRR, ToKHEEHR, RKE KSR,
Bk AR , UK BB , TEAEY AR P P RERE 24T
BOmR EFERIER Y B RN TEIRS
ek X T e O i T R R
D, ARSCE X B R e S R
TFREANE, EFEMBEE S R R & AR
3 FAHXT S BT R B ATEIR K S M, A 1 3RIR
B OKGr BAEMRAE KRS 5 T B H X F E oK
HEEIEm, S EREFET T RERMXEE
K| REEAREENEN.
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1.1 it

WE T 2009 4R 7R B FE 4R AL B R BTk
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5.32 g/kg, AT E 134. 23 mg/kg, HRBS
& 6.28 mg/kg, HHH F & 62. 54 mg/kg,
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Table 1 Effects of different water-retaining measures on growth period of spring maize.

phim BAHB(A-B) WHEHA-B)  ®WEH(A-B) ##E#(A-B) RBWI(A-B) £FHH(D)
Treatment Sowing date Seedling stage Shooting Tasselling Maturity Growth

reatments (m-d) (m-d) stage(m-d) stage(m-d) stage(m-d) period(d)
FM 3-30 4-9 5-16 6-6 7-9 101b
SM 3-30 4-10 6-18 7-18 110a
SAP 3-30 4-13 5-31 6-16 7-17 109a
CK 3-30 4-13 5-31 6-15 7-15 107a

& FPIAR/ NG R AR 2 RS BE KT (P <0.05),

Note ; Different lowercase letters in the same column mean significant difference at P <0. 05 levels.
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Fig.1 Effects of different water-retaining measures on plant height( A) and leaf age(B) of spring maize.
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Fig.2 Effects of different water-retaining measures on soil

temperature during different growth stages of spring maize.
E:FA—RARANEFHRAREE (P <0.01) IgFEE
H#(P<0.05)

Note: Different capital and lowercase letters mean very significant
difference and difference at P <0.01 and P <0. 05 levels, respec-
tively.
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Fig.3 Effects of different water-retaining measures

on soil moisture.

BRBEZF(P <0.01), SM 1 SAP 4b¥ i+
EEKEW CK 5 K253 13. 55%
11.37%

2.4 FRFKEHBNEEXHERSENME
B 4 R, BRI, BB R i
FETEHE LIER, EMERARKE, G
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v ) 2 4557, FM . SM il SAP AbBRAERRM H
HFRTESHIN CK ST 26.1% .12. 8%
10.2% , NEANERETHMH SRR SEIHREL
KA, FM BRI B R RS B (H H B 6
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Fig.4 Effects of different water-retaining measures

on chlorophyll content of corn leaves.
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BEER,
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F=2 @R, ARALHEE 2L FM 43
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Fig.5 Effects of different water-retaining measures on

nutrient contents in leaves and stem of corn.
E:FA—RARANEFHRAREE (P <0.01) IgFEE
H#(P<0.05)
Note: Different capital and lowercase letters mean very significant
difference and difference at P <0.01 and P <0. 05 levels, respec-
tively.
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EFAKFo L EGREW, A RRKEHESENT
B KR AT R, EH T Ea BT,
R LR o S R o At AR KR X e B
REEERE, H U ERE & KRR &
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AR LIRS H, A FRKE SRR R
EEKE, Hp LR R ROK SR B, R

R2 FRAFRKEENEEKR=BEEERORR

Table 2 Effects of different water-retaining measures on yield components of spring maize.

=) $ (em T (em L ki i i+
B o BHGw) ADK(m) o, GEE RBEM oo 2
Abzd (cm) Ear length Ear Bare top R Kernel Grain D ioht (kg/hm*)
Treatments  Ear-site ar lengl diameter of corn o number number el Yield
. (cm) number per ear(g)
height(em) (cm) ear(cm) per row per ear (kg/hm?)
FM 95.9a 21.782A 5.41a 1.77¢B 14.67a 37.73aA  553.50aA  179.45aA 8 972.952A
SM 91.7a 21.52abA 5.23a 2.01bB 14.13a  37.00bA 522.81bB  168.82abAB 8 441.42abAB
SAP 99.7a 21.22abA 5.17a 1.94bB 14.13a  37.27bA 526.63bB  152.35bB 7 617.88bB
CK 102.2a 20. 82bA 5.23a 2.53aA 13.60a 36.47¢B  495.99¢C 134.12¢C 6 706.34¢C

E:FFIARK NEFESHIFR R B3 (P <0.01) MBFEAKF(P<0.05),

Note ; Different capital and lowercase letters in the same column mean very significant and significant difference at P <0.01 and P <0. 05 levels,

respectively.
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