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Screening of C, Photosynthesis-related Mutants in Foxtail Millet
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Abstract;: C, photosynthesis and photorespiration studies are research hotspot in plant science. However,

lacking low CO, concentration culture conditions and related mutant resources limit the in-depth development of
related work. This study designed a low CO, concentration incubator which can stably control plant growth conditions
including light, CO, concentrations and temperature. Test data can be simultaneously updated onto the user-friendly
remote website that allows to easily check the experimental records. Taking advantage of that, 54 EMS ( Ethyl
methane sulfonate ) induced mutants of foxtail millet were subjected to be tested under 40 mg/L ( concentration u-
nits; parts per million. The range of CO, concentration is 380-400 mg/L in normal air condition) CO, concen-
tration. According to the number of survival seedlings at death point, these mutants can be placed into four
groups. 19 mutants at level Il and 13 mutants at level IV, were found and recognized to be sensitive to CO,
stress. There are also 5 mutants with vein variations which were hypersensitive to low CO, concentration. Those
results confirmed low concentration of CO, incubator was applicable in screening for C, photosynthesis-related
mutants, and also use for the in-depth study of kranz anatomical structures observation and relevant gene cloning. In
addition , the newly-developed low-concentration CO, incubator can also be applied for analyzing photosynthesis and
respiration in other main crops.
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Fig.1 Yellow discoloration of flag leaves
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Fig.2 The operation principle and application of low CO, concentration incubator
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C:Example of mutants screening under low CO, concentration conditions
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Fig.3 Screening for mutants being sensitive under low CO, concentration
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Table 1 The results of mutants after screening under low CO, concentration conditions
el A JGI B e R R
e S (6 dF‘) (14 d‘E‘) FE%‘%‘E('%) e | ks SHE (6 d.fEi) (14 d'E‘) FEE’ET%E('%) oy
Mutanis Total Survival Survival Mortality Classes | Mutants Total Survival Survival Mortality Classos
— seedlings  seedlings seedlings rate _— seedlings  seedlings seedlings rate

(after 6 days) (after 14 days) (after 6 days) (after 14 days)

BA1YS 33 33 33 0 Xt AR
wl4 35 34 34 2.86 I w38 35 22 16 54.29 i}
wl6 30 29 29 3.33 I w39 30 23 12 60. 00 i}
wl7 30 30 30 0 I w4l 32 15 15 53.12 i}
w29 33 33 33 0 I wé4 32 14 14 56.25 i}
w30 34 31 31 8.82 I w49 33 19 9 72.73 i}
w33 30 30 30 0 I w51 32 15 15 53.12 i}
w35 33 32 32 3.03 I w54 32 10 10 68.75 i}
w50 34 34 34 0 I w55 31 13 13 58. 06 Il|
w69 33 33 33 0 I w56 34 20 11 67. 65 Il|
w89 34 32 32 5. 88 I w64 33 11 11 66. 67 i}
w93 30 30 30 0 I w88 32 18 10 68.75 i}
wl03 33 33 33 0 I w9l 33 13 13 60. 61 1
xm2 34 34 34 0 I wl02 34 15 15 55. 85 i}
xmA48 33 32 32 3.03 I wl09 33 19 8 75.76 ]
wl 33 26 26 21.21 I w6 34 7 0 100. 00 v
wl0 33 20 20 39.39 I w9 34 2 2 94.12 Y
wl5 32 22 22 31.25 I w22 33 0 0 100. 00 v
wl8 33 24 24 27.27 I w24 36 0 0 100. 00 v
w23 34 23 23 32.35 I w28 30 0 0 100. 00 v
w45 30 25 25 16. 67 I w31 34 0 0 100. 00 v
w84 34 26 26 23.53 I w42 33 0 0 100. 00 Y
w85 32 29 22 31.25 | w47 33 1 1 96.97 v
w7 32 21 15 53.12 Iir w66 33 2 2 93.94 Y
wll 32 10 10 68.75 I w86 32 9 3 90. 62 v
wl2 35 12 12 65.71 I wl04 30 0 0 100. 00 v
wl3 32 20 9 71.87 I wl05 34 6 0 100. 00 v
wl9 34 23 12 64.71 I wl08 30 1 1 96. 67 v
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Fig.4 The leaf segment stained with I,-KI
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