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Effects of water stress on growth and biomass quality of switchgrass
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Abstract The effects of water stress (the relative water contents were 80% ,60% and 40% respectively) on growth
and biomass quality of switchgrass ( Panicum virgatum L.) were studied using three cultivars,namely Alamo, Cave-in-
Rock and Bay Canada,in pots with soil from marginal land of sand with gravel in greenhouse. It showed that all the plant
height, tiller number and biomass accumulation were decreased with the increase of the intensity of water stress;
whereas the root/shoot ratio was increased. The net photosynthetic rate, stomatal conductance, intercellular CO,
concentration and transpiration rate were lowered significantly under water stress. Water stress reduced significantly the
concentrations of cellulose and hemicellulose and the gross caloric values; while increased the lignin concentration.
Three cultivas showed different responses to water stress. When concerned growth, net photosynthetic rate, water use
efficiency and dry biomass accumulation in this experiment, Alamo was better than Bay Canada and Cave-in-Rock.
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Table 1 Effects of soil water stress on agronomic traits of switchgrass

i A XSG KE/ Y% B/ cm 53 BERK WobEYE /e MM AEYE/ e BAEYE/e WELL
Alamo 80 96.37 a 7.98 a 2.35 a 2.26 a 4.62 a 0.96 b
60 82.40 b 4.86 b 1.50 b 1.53 b 3.03 b 1.02 b
40 72.87 ¢ 4.39 b 0.92 ¢ 1.18 ¢ 2.10 ¢ 1.29 a
Bay 80 34.50 a 6.67 a 0.51 a 0.67 a 1.18 a 1.32 a
60 23.87 b 4.73 b 0.36 b 0.55b 0.91b 1.54 a
40 22.70 b 4.67 b 0.26 ¢ 0.41 ¢ 0.67 ¢ 1.57 a
Cave 80 53.13 a 7.67 a 1.55 a 2.36 a 3.92 a 1.52 a
60 45.93 b 5.33b 0.84 b 1.51 b 2.35b 1.81 a
40 37.07 ¢ 4.33 ¢ 0.54 ¢ 1.02 ¢ 1.56 ¢ 1.87 a
Alamo 83.88 A 5.74 A 1.59 A 1.66 A 3.25 A 1.09 C
Bay 27.02 C 5.36 A 0.38 C 0.54 B 0.92 B 1.48 B
Cave 45.38 B 5.78 A 0.98 B 1.63 A 2.61 A 1.74 A
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Table 2 Effects of soil water stress on photosynthesis, WUE and other related index of switchgrass
- ARXS HOtA AR/ AL/ ] CO, He i/ ZE s A/ Koy F A/
kR % (pmol/(m* « s)) (mmol /(m* « s)) (pmol/mL) (mol/(m® « s)) (pmol/mmol)
Alamo 80 14.86 a 228.07 a 181.03 a 3.15a 4.72 ¢
60 12.74 b 194.38 b 94.01 b 2.15b 5.94 b
40 8.28 ¢ 163. 21c¢ 71.32 ¢ 1.00 ¢ 8.29 a
Bay 80 11.09 a 170. 33 a 135.31 a 2.61 a 4,26 ¢
60 9.65 b 148.34 b 87.32 b 1.70 b 5.69 b
40 5.63 ¢ 122.54 ¢ 68.10 ¢ 0.72 ¢ 7.83 a
Cave 80 12.50 a 191. 85 a 152 28 a 2.75a 4.55 ¢
60 10.80 b 157.34 b 84.04 b 1.84 b 5.91b
40 6.14 ¢ 131.47 ¢ 53.12 ¢ 0.76 ¢ 8.07 a
Alamo 11.96 A 195.22 A 115.42 A 2.10 A 6.32 A
Bay 8.79 A 147.07 B 96.87 A 1.68 A 5.93 A
Cave 9.81 A 160.22 B 96.53 A 1.78 A 6.18 A

Fr 1T Alamo By S L5 JE 8 % & T Cave-in-
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Table 3 Effects of soil water stress on biomass component, GCV and AFCV of switchgrass

o Xt W wCEFHE wOkR W wORAD  ERAMAE/
RN 0 /% /% /% (MJ/kg) % (M]/kg)
Alamo 80 36.23 a 21.14 a 5.56 a 22.39 a 1.34 a 22.69 a
60 35.69 a 20.59 a 5.74 a 21.34 a 1.31 a 21.62 a
40 31.24 b 20.15 a 5.85a 18.91 b 1.42 a 19.18 b
Bay 80 33.13 a 20.62 a 5.04 a 20.47 a 0.96 a 20.67 a
60 33.01 a 19.83 a 5.18 a 20. 35 a 0.90 a 20.53 a
40 28.66 b 19.17 a 5.25a 17.37 a 0.94 a 17.53 b
Cave 80 33.88 a 21.32 a 5.74 a 22.32 a 1.27 a 22.61 a
60 32.50 a 19.83 a 5.95 a 21.34 a 1.16 a 21.59 a
40 29.10 b 18.94 a 6.18 a 17.65 b 1.18 a 17.86 b
Alamo 34.42 A 20.63 A 5.72 B 20.88 A 1.36 A 21.17 A
Bay 31.60 B 19.87 A 5.16 C 19.40 A 0.93 C 19.58 A
Cave 31.89 B 20.03 A 5.96 A 20.44 A 1.20 B 20.69 A
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