32 12 ( ) Vol.32 No. 12
2004 12 Jour. of Northwest Sci- Tech Univ. of Agri. and For. (Nat. Sdi. Ed.) Dec. 2004
1 1,2 1 3
) ) )
(1 712100;
2 100083;
3 712100)
[ ] 20012003 ,
35.7%,29.9%,22.7% 14.2 %; 43.4%,34.7%,31.4% 26.3%;
40.0%,31.2%,18.7% 12.5%; 11.0%,10.0%,2.0% 1.0%;
32.0%,19.0%,5.0% - 1.4%:; 29.3%,39.9%,33. 6 36.5%; /
38.4%,28.4%,26.8% 15.4%

6.8 %19.8 % ,5.5%18.5 %,25. 8 %2. 5 %;

[ ] ; ;

[ ] s513.071 [ 1 A [ ] 1671-9387(2004) 12-0087-04
, 30 cm, 20 cm, 25cm,
4 , 3
’ cm : (
[14] (371 , > 55 %), 16%, 18%, 21%),
, 1 500
, 9 ,06-08 ,09-30 2
(491 : 1.25 g'em®,
, 230 g/ kg, 67 g/ kg
[46] 1.2
7 5 (1
’ 1.3
1 ;
1.1 :
20012003 :
* 1 2004-06-11
[ ] 863 “ " (2002AA2Z73031) ; 973 “
" (G1999011708) ; 863  “ » (2001AA242051)

[ ] (1954-), . , .



88 ( ) 32
(MDA) 7 TTC ; (soD) (CAT)
( AA);
1
Table 1 Experimenta desgn of regulated deficit irrigation in maize
Seedling Jointing
/
Trestment Defidit level sé?'nlgi;are Deficit level s)(i?'ng;are
1 Serious water deficit 108.5 Appropriate 161.0
2 Secondary water deficit 115.0 Appropriate 161.0
3 Medium water deficit 126.5 Appropriate 161.0
4 Less water deficit 138.0 Appropriate 161.0
5 Appropriate 161.0 Appropriate 161.0
6 Appropriate 161.0 Secondary water deficit 115.0
7 Appropriate 161.0 Less water deficit 138.0
5 ( 2 :
2.1
2 20012002
)
2 ( )
Table 2 The dfect of water deficit degree during seedling stage on ecologica
attributes of maize (relative value)
/
Treat- Sem L ed Root Root Dry matter Root Root/ Root length/
ment length area number length weight weight shoot sem length
1 0.643 0.566 0.600 0.890 0.626 0.680 1.293 1.384
2 0.701 0.653 0.688 0.900 0.679 0.810 1.399 1.284
3 0.773 0.686 0.813 0.980 0.711 0.950 1.336 1.268
4 0.858 0.737 0.875 0.990 0.835 1.140 1.365 1.154
5 1 1 1 1 1 1 1 1
, ( 6) 10.4 %,
23.7 %; ( 7
2 , 6.5%, 10.2 %,
3
Table 3 The dfect of water deficit degree during jointing stage on maize growth
Treat- ) Dry Rat{o of
ment |§13tn?1 poel |equ§th metter w?;’fﬁt o root length
weight to stem length
6 0.896 0.763 0.970 0.807 0.872 1.081 1.083
7 0.935 0.898 0.990 0.926 0.943 1.018 1.059
2.2 ( 3) ( 4)
, 4 , 6.8%19.8%,5.5%18.5% 2.5%
( 1) «( 2 15.8 %
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Table4 The efect of water deficit regulation at seedling and rewatering at jointing on maize growth
Treat- Stem Ledf Root Y Root R'S
ment length area length matter welght ratio root length
weight to stem length
1 0.841 0.785 0.850 0.784 0.975 1.243 1.011
2 0.858 0.802 0.912 0.829 0.964 1.163 1.063
3 0.873 0.836 0.950 0.843 1.008 1.196 1.088
4 0.926 0.930 0.974 0.860 1.050 1.230 1.052
5 1 1 1 1 1 1 1
2.3 CAT
5 , SOD ,
L 1 !CA T ;
L 4 1
SOD ,
5
Table4 The efect of deficit degree during seediing stage on maize physdologica attributes
IMPa I gt Gugr woa I /
Treat- Ledf water (wgthY D) "9 1 g 1 gmol-g™ b mol-g- %) (mg-g™ Y
ments potentia Root vigor Proline content mn ). mn ") MDA oontent Sugar content Soluble protein
SOD activity CAT activity content
1 -0.73 4.83 23.65 103.1 192.8 1.67 7.85 6.04
2 -0.7 5.5 21.14 107.1 198.9 1.24 7.8 5.8
3 -0.65 6.69 23.48 113.9 193.3 1.47 7.65 5.03
4 -0.63 5.64 18.65 108.6 188.9 1.52 7.1 5.28
5 - 0.52 5.43 16.32 105.2 187.8 1.59 5.75 5.26
4
1) L) 1 1
3) L
/ ; :
, ; SOD CAT MDA
2) ’
) [M]. ,2002.
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Study on the mechanism of saving water of
regulated deficit irrigation in maize

WANG Mi-xia®, KANG Shao-zhong*'? ,CAI Huan-jie' ,MA Xianghua®
(1 Key Laboratory of Agricultural Soil and Water Engineering in Arid and Semiarid Areas, Northwest A & F University, Yangling, Shaanxi 712100, China;
2 Center for Agriculture Water Research in China, China Agriculture University, Beijing 100083, China;
3 Institute of Soil and Water Conservation, Northwest A & F University, Chinee Academy of Sciences and
Ministry of Water Resources, Yangling, Shaanxi 712100, China)

Abgtract :In this paper ,the data of maize experiment on regulated deficit irrigation were analyzed and the
following results were achieved. The serious water deficit ,secondary water deficit ,medium water deficit and less
water deficit during seedling stage reduced the stem length by 35.7 %,29.9 % ,22.7 % ,14.2 % ,the leaf area by
43.4%,34.7 % ,31.4 % ,26.3 %, the root number by 40.0 % ,31.2 %,18.7 %,12.5 % ,root length by 11.0 %,
10.0%,2.0%,1. 0%, the root weight by 32.0%,19.0%,5. 0%, - 1. 4 %,regectively ,and increased the
root/ shoot ratio by 29.3 %,39.9 %,33.6,36.5 % ,the ratio of root length/ ssem length by 38.4 % ,28. 4 % ,26.
8 %,15. 4 % ,repectively. Compared with those during seedling ,water deficit at seedling stage and rewatering at
jointing stage increased relatively the ssem length by 6.8 %- 19.8 % ,leaf areas by 5.5 %- 18.5 % ,dry matter
weight by 25. 8% - 2. 5%, suggesting that compensatory growth occurred &fter rewatering. With the
enhancement of water deficit ,the compensatory effect became more obvious. Moreover ,physologica attributes
showed ome water deficit could enhance the drought resstance of maize and water use eficiency ,and improve
seed qudity as well.

Key wor ds:maize;regulated deficit irrigation ;water-saving mechanism



