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Effects of water stress on growth of spring maize and
the morphological and physiological reaction during
different growth stages in North China Plain
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Abstract In order to clarify the drought response at different growth stages of spring maize under the specific areas
and the climate conditions in North China Plain,so as to provide a reference for the development of a high-yielding and
water-saving irrigation system in North China Plain, a field experiment with pots was conducted under rain preventing
condition with water controlled throughout the whole growth period. The growth stages of spring maize were divided into
seedling, jointing, large bell, heading and filling stages, and set up five different periods of drought correspondingly,
which were represented by SD.JD.LD.HD,FD, respectively. The other two treatments were a proper water supply as
control(CK) and an adequate water supply CAW) during the whole growth period. The primary research showed the
effects on growth process, morphological and physiological changes between different drought treatments. The results
showed the sensitivity to water stress during the growth period were heading stage large bell stage> filling stage>
jointing stage. Compared with CK,SD inhibited the growth of their plants severely due to the ongoing severe drought,

although its greater increase of leaf area per plant after rehydration, (as a whole the increased leaf area was still
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minimal) and its photosynthetic rate was the smallest in the filling stage. These indicated that the plant restoring

capacity was limited after severe drought in seedling stage. While AW could slow down the aging speed of the blades.,

the entire growth period extended one day,which suggested that AW could extend corn growing period. The vegetative

stages after SD, JD, LD treatments were extended 3. 1,1 days during the entire growth period respectively, while

reproductive stage after HD, FD treatments were both shortened two days. In conclusion, the vegetative growth period under

drought could delay the process of growth of spring maize, while reproductive stage was just the opposite, which would

accelerate the aging speed and shorten the growth process.

Key words spring maize; water stress; growth period; morphology; physiology
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Table 1 Moisture control limit and arid duration of each drought treatment
fib 3 K EBRCHF /% K TRRCHER /% TR Hr gL TR AL E] /d
Treatment Water control upper limit Water control lower limit Arid duration Arid days
CK 85 65 0
AW 100 70 0
SD 75 40 6 H1H—6H29H 29
JD 80 45 6 H30 H—7H 20 H 21
LD 80 45 TH21H—7H31H 11
HD 80 45 SH1H—8HI10H 10
FD 80 45 8H 11 H—8HS31H 21

HCK AR 24 BT WHE A IR AW R R 4L T W54k AL FE; SDLTD. LD HD L FD 23 53 4% 3% 1 301 L 4% 15 300 L R mfl w1 390 | b A 00 0 3
Wi T 203, FRMER . &4 T 55 X i3 15 5 4022 1 358K 442 0 o 3 s 300 7 4342 o) ) %o B,
Note:CK and AW mean proper water supply and adequate water supply during the whole growth period respectively. SD,JD, LD, HD and

FD represent seedling,jointing,large bell, heading and filling stages of drought, respectively. The same as below tables and figures.

Each drought treatment sets up such soil water control only in the corresponding period, the moisture control standard is the same

with the control in other growth periods.
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Table 2 Survey of spring maize growth period in 2013 d
b R = L UL i 22 A

Treatment Seedling  Three leaves Seven leaves Large bell Heading Spinning Maturity
CK 6 16 40 61 72 74 116
AW 6 16 40 61 72 74 117
SD 6 16 46 67 79 83 119
JD 6 16 40 63 74 78 117
LD 6 16 40 61 75 79 117
HD 6 16 40 61 75 79 114
FD 6 16 40 61 73 75 114
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Table 3 Statistical average of withered leaves per

plant in filling stage of each treatment )i

A 3 R (R2) FLA (R3)

Treatment Filling stage Milky stage
CK 6.0 a 6.2 a
AW 5.2 a 5.3 a
SD 6.0 a 6.6 a
D 5.6 a 6.2 a
LD 5.4 a 5.8 a
HD 6.6 a 7.4 a
FD 5.0 a 7.0 a

TE « [7]— 51 Py 5= B AR R A QR A B i) 22 57 AN B 35 (P=>0. 05.2=5)
Note:Same letters in the same column represent no significant

difference at 0. 05 level between treatments.
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