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The Relationship of Water Stress-induced Proline
Accumulation and Yield of Corn
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ABSTRACT

Corn is one of the important economic crops in Thailand that has faced great environmental
limitation such as drought. Without physiological parameters, corn selection for drought tolerance would
be impeded. The objectives of this study were to determine proline content accumulated due to water
stress treatments and its relationship to corn yield and whether proline content could be used as
parameter for com drought tolerance selection. The inbred line Ki3 and the F1 hybrid DK888 were
subjected to water stress at different stages of development, i.e. vegetative, tasseling, silking and grain
filling stages. Proline content was determined during water stress treatments and after recovery by using
spectrophotometric technique. It was found that water stress had the greatest effect on proline content
and yield when treated at tasseling stage in both varieties. Proline content and corn yield were
negatively correlated in both varieties. This consistency suggested that proline content might be used as
parameter for corn drought tolerance selection.

Key words : water stress, proline accumulation, yield, corn
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Figure 1 Proline concentrations in two cornvarieties; Ki3 (A) and DKS88S (B),when
water stressedat differentstages of development (V = vegetative,T = tasseling,
S = silking, G =grain filling). C = Control; WS = Water stressed;
RW = Rewatered.
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Table 1  Yield and yield components of two corn varieties under different water stress treatments.
Variety  Treatment No. ear/ No. row/ No seed/ Ear Ear 1000 seed Grain Yield Total DM Harvest
plant ear row length girdth weight  (g/plant)  (g/plant) Index
(cm) (cm) (2) (%)
Ki3 C 1.4 11.1 19 7.0 6.6 164 4.3 44.2 11.2
WSv 1.8 9.4 3.7 7.4 7.7 166 49 44.6 17.6
WS, 1.0 8.0 23 3.6 54 123 2.7 26.2 10.3
WSS 1.0 9.0 3.0 49 6.1 123 3.7 364 8.9
WS, 12 9.4 1.5 6.0 59 149 33 28.2 10.6
DK888 C 1.6 10.4 19.1 127 124 338 714 130.5 54.5
WS, 1.6 9.0 25.6 126 115 271 63.8 115.8 54.1
WS, 1.2 9.6 10.2 9.0 8.9 198 254 80.5 26.8
WSS 12 104 16.9 10.7 11.4 270 510 107.0 47.0
WSG 1.8 10.0 26.3 15.0 12.1 294 78.3 141.6 55.0

C = Control ; WSV, WST, WSS, and WSG = Water stressed atve getative, tasseling, silking and

grain filling stage, respectively.

Table 2 Least significant differenc pairwise comparisons of corn yield and yield components by

variety. Values in each column followed by the same letter are not significantly
different.

Variety No. ear/No. row/No. seed/ Ear Ear  1000seed Grainyield TotalDM Harvest
plant ear row length  girdth  weight (g/plant) (g/plant) Index
(cm) (cm) (@ (%)
Ki3 1.28a 9.38a 2.46b 5.76b 6.33b 144.8b 3.78b  34.85b 11.72b
DK888 1.48a 9.88a 19.64a 12.00a 11.25a 272.7a 57.99a 115.10a 47.47a

LSD(0.05) 0.58 0.95 8.58 3.41 2.57 108.24 30.56 4342 1837
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Table 3 Deast significant difference pairwise comparisons of corn yield and yield components
by treatment. Values in each the some column followed by the same letter are

not significantly different.

Treatment No. ear/ No. row/ No. seed/ Ear Ear 1000 seed Grain yield Total DM Harvest
plant ear row length girdth  weight (g/plant)  (g/plant) Index
(cm) (cm) ® (%)

C 1.50ab 10.75a  10.49abc 9.83ab 9.49a 250.70a 37.83ab  87.36a 32.83a
WSV 1.70a 9.20b  14.66a 998a  9.58a 218.40ab 34.37ab  77.5la 35.86a
WST 1.70b 8.80b 6.25¢ 6.30c 7.15b  160.30b  14.05¢ 53.37b 18.58b
WSS 1.70b 9.70ab  991bc  7.80bc 8.75a 193.10ab 27.38b 71.69ab 27.91ab
WSG 1.50ab  9.70ab 13.92ab 10.48a  9.00a 221.20a 40.8la 8492a 32.79a

LSD(0.05) 044 1.26 451 2.12 1.34 60.40 12.37 18.56 11.91
CV(%) 19.57 7.58 30.68 19.93 11.15 16.25 34.51 18.10 2291
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