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Approach of Study on Maize Drought-resistance Identification
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(1. Hebei A gricultural University, Baoding 071001, China; 2. Maize Research Center, Beijing
Academy of Agricultural & Forestry Sciences, Beijing 100089, China)
Abstract: The current situation, method and existent problems of mechanism, means and index of study on
maize drought resistance identification were set forth in the paper. And the direction of study on maize drought
resistance identification in future was indicated from the aspect of crop inheritance & breeding.

Key words: Maize; Drought resistance identification; Index; Method

o N
36%, 43% . N
N )
) o
o )
) N o Levitt
) ) : N ,
20% ~ 30% , o Leivtt  Turner
, ,
o N
o
) )
o ,
) o
) , - Hall ,
o N o
: 2003-10-25 s ,
(1976-),

o Tel:13931287748

E-mail : yameixisi@yahoo.com.cn

May  Milthorper ,

’



64

12

2.2 N N

2.3.1
50%

232

N

o

7% ~ 10%

2.4
(PEG).,

Levitt

o
’ ’ N
’
o
N N
’
’ o
o
’
’
’
’
, 71~10d
“ ”
’ ’
o



65

4
41
411
67 ,
4.1.2 6
24 h °
4.1.3 RWC) RWC
° , ,RWC
4.1.4 (Va) Va
5 Va )
(1981) , Va o
4.2 (RS)
RS )
o s RS
) , CO,
) ) RS
RS ,
, (0.38 ~ 0.71),
(143 ~
13.65), )
CO, ,
o RS

RS

4.3

4.5

ABA

(1993)
ABA

4.6
MDA

(MDA)

MDA

MDA

ABA

ABA

ABA

,ABA



66 12
MDA ; S
MDA
MDA , - Hall
4.7 Dow , )
471 (NR) , ,
NR ,NR , , ,
’ ) - Duplessis
;NR ASI , ASI 0
NR o 28 , 82% , Bolanos ,
, NR , , ,ASI
NR ; . Herrero
( ) ° , Grant s
, s ,Hall Don
o , , , ASI
4.7.2 (SOD) , , - Bolanos Edmeades
(CAT) (POD), o Edmeades ,
, ) ) (y) ASIX)
SOD , ; ,  Y=e*®26% R2-(0.74, o Martiniello
POD , 20
. ,SOD , ASI )
SOD r=—0.78, - Guei ,
ASI )
POD  CAT o ,
: PEG( ) o
SOD ,CAT ) ) 6
, SOD .CAT )
SOD  POD , R ,
. 3 ,S0D ,
,POD  CAT . ,
° 47% ,
) O ) 7
, (DC): Chionoy (
/ )

(S): Fisher “ S,



1 67
, 191-233 .
[5] May L H, Milthorpe P L. Drought resistance of crop plants. Field Crop
’ Abstr, 1962 , (15): 171-179 .
¢ ) [6] : L1 .
H K.W.Flnlay 1993, 3(1)
s S.A. (7] . ( M.
Eberhart o Bidinger 1991 54-56..
8 , .
Index=(Ya—Ys)/SEs., , 18]
[J]. ,1992,18(1):37-44 .
’ Blum ’ [9] Ludlow M M, et al. Critical of possibilities for modifying crops for high
o production peer unit of precipitation .In drought Research priorities
(DRI). for dryland tropics (eds F R et al ) ICRISAT, 1988 . 179-211 .
[10] Bolanos J, etal. Eight cycles of selection for drought tolerance in
b o
tropical maize. Z. Response in yield, biomass anff rediation. Field
, o (drought .
Crop Res., 1993, 31 (3-4): 233-252..
resistant index-DRI): [11] Fisher RS, etal. Selection for improvement in maize yield under
DRI(DI) =Yax(Ya/Ym)/Ya moisture deficit. Field Crop Res., 1989, 22(4): 227-243 .
Ya/Ym ,Ya [12] - [M].
v 1 4-99 .
Ya .Ym ,1995,94-99
[13] . 1.
° ,1996,32(6):410-413 .
’ assioura J B, Roots and drought resistance[J]. Agric Water Mana-
Fisher ( ) [14] P JB, R d drough [J]. Agric Water M
. gement, 1983, 7: 265-280 .
. [15] ) . [A]. N
CJ. : ,1998 . 259-266 .
(1990) 8 _ e -
[16] Fischer K'S, et al. Selection for improvement in maize yield under
( ) ’ moisture deficit. Field Crop Res., 1989, 22 (4): 227-243 .
: [17) o .
R ,1992,7(1):31-35 .
[18] . [JI.
’ ,1990,8(3):72-78 .
[19] , . ] ,
s s 1995,10(3):89-93 .
, [20] L 1.
,1996,4(3):19-22.
b
21] : .
’ ° ’ ,1991,14(2):10-14 .
N N N > [22] s , . MDA SOD |
, CAT [J]. ,1993,14(4):92-95 .
, [23] . [JI.
,1986,4(1):73-81 .
o]
[24] , .o [J]-
,1990,5(4).
[25] Hujmacher B . J]
[1] . [M]. ,1996 . 754-758. B 11986, (1):24-28 .
[2] Levitt J. Response of plants to enviromental stresses[A]. water radia- [26]
tion, salt and other stresses [C]. New York: A Cademicpress, 1980 . 0 1992,12(2): 137-140
325-328. [27] )
[3] Turner N C. Drought resistance and adaptation to water deficits in crop . 1991, 17(4):261-265 .
plants [A] In: Harry mussall [ed] stress physiology in crop plants [C]. [28]
New York: Wiley and Sons, 1979 .343-372 . 0. ,1989,15(1):46-51 .
[4] Hall A. E physiological ecology of crops in relation to light, water, and [29] , ,
temperature [A] In: Carroll. C. R vandermeer J. H, posset Pleds] 0. ,1996,4(1):43-45 .

Agroecology [C]. New York: MC Grav Hill Publishing Company, 1990.

[30] Sincer T N. Changes in praline contraction exit plant tissucs[J]. Austra



68

12

Biol Sci., 1973, 26(1) .

[31] Zhang J, Davis W J. Does ABA in the xylem control the rate of leaf
growth in soil —dries maize and sunflower palnts [J]. Journal of
Experimental Botoany, 1990, 41(230): 1125-1132.

[32] , . [JI.

28(6).

[33] .. ABA
1. , 1996,22(4).

[34] Liang J, Zhang J, Nong M H. Can stomatal colosure causell by xylem

,1992,

ABA explain the inhibtion of leaf photosynthesis under soil dry [J].
Photoayn Res., 1997, 51: 149-159 .

135] ) ABA
Ul - ,1993,(4):12-14 .
136] , .. 1.
,1997,15(4).
[37] , ,
0. ,1993,8(4).
[38] .. ABA 1.
,1993,11(2).
[39] :
1. ,1996,22(6).757-762 .
[40] s - [J].
,1993,2(3).
[41] y - [J].
,1990,5(  ):19-23.
[42] .. SOD  POD
1. ,1989,17(1):48-49 .

[43] Edmeades G O, et al. Causes for silk delay in a lowland tropical maize

population, Crop Sci., 1993, 33(5): 1024-1035 .

[44] ,
0. , 1995,10(2).
[45] . \
SOD .POD 1. ,1995,10(1).
[46] .. 1.
,2000,22(1).
[47] .. 0l

,1998,24(3).
[48] Herrero M P, Johnson R R. Drought stress and its effect on maize

reproductive system. Crop Sci., 1981, 21: 105-110 .

[49] Hall A J, Lemloff J H, Jrapani N. Watwer stress before and during
flowering in maize and its effects on yield, its components, and their
altermimants. Mayolica, 1981, 26: 19-38 .

[50] DNN E W, Daynard T B, Muldoon J F, et al. Resistance to drought
and density stress in Canadian and European maize hybrids [J]
Plant Sci., 1984, 64: 575-585 .

[51] Duplesiss P P, Dijkiuis F J. The influence of time lag between pollen-
shedding and silking on the field of maize. South African Journal of
Agricultural Science, 1967, 10: 667-474 .

[52] Bolanos J, Edmeades Go. The importance of the anthesis-silking
interval in breeding for drought to tolerance in tropical maize. Field
Crop Res., 1996, 48: 65-80 .

[53] Herrero M P, et al. Drought stress and its effects on maize reproductive
systems. Crop Sci., 1981, 21 (1): 105-110 .

[54] Grant RF, et al. Water deficit timing effects on yield compent in maize.

Agro. J., 1989, 81 (1): 61-65 .

[55] . y1- -
,1987,(2) .
[56] . ..
[J]. ,1993,(3):28-29 .
[57] Howard Thomas, et al. Crops that stay green. AM Biol., 1993, (123):
193-219.

[58] Andrew R, Borrel L, et al. Does maintaining green leaf area in sorghum
improved yield under drought? Il .Dry Matter Production and Yield
Crop Sci., 2000, (40): 1037-1048 .

[59] . - ,
1990,5(2):20-25 .

[60] Fisher R A, Maurer R. Drought resistance in spring wheat cultivars
L. Grain yeld responses|J] . Aust. J. Agrle. Re: 1978, 29: 897-902 .

[61] Finlay K W, et al. The analysis of adaptation in plant breeding prog-
ramme. Aust. J. Agric. Res., 1963, (14): 742-757 .

[62] Eberhart S A, et al. Stability parameters for comparing varieties. Crop
Sci., 1966, (6): 36-40 .

[63] Blum A. Plant breeding for stress environment[M] . CRC Press, 1988.
43-77 .

[64] : . ,
2001,(2):40-41 .





