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Abstract: Although Foxtail millet (Setaria italica P. Beauv.) is a relatively drought-tolerant C, model plant,
drought is still an important factor restricting its growth, physiology, and production. To explore the physiologi-
cal mechanism of drought-resistant millet mutants, we used wild-type ‘ Yugu 28° and its drought-resistant
mutant (drm7-1) to explore their photosynthesis and drought tolerance characteristics when potted at the
shooting stage and 10 d after flowering under drought-stressed conditions. Results showed that drm17-1 in-
duced higher expression of photosynthesis-related genes, such as pepc (phosphoenolpyruvate carboxyki-
nase), ppdk (pyruvate orthophosphate dikinase), and nadp-me (nadp-malic enzyme), and higher enzymatic

activity of photosynthesis-related enzymes, which promoted greater photosynthesis under non-drought-
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stressed condition. Under drought-stress condition, the photosynthetic rate and chlorophyll fluorescence pa-

rameters of drm7-1 decreased significantly less than the wild-type plants under non-drought-stressed condi-

tion, showing a significant photosynthetic advantage. The leaf relative water content of drm7-1 also showed a

significantly lower decrease than the wild-type plants under non-drought-stressed condition, and drm7-1

showed higher osmoregulation substance content and antioxidant enzyme activity than the wild-type plants,

suggesting enhanced water holding capacity and drought resistance. Based on yield trait analysis, drm7-1 al-

so exhibited outstanding yield advantages under drought stress condition.
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R: 5- GAGGGACCACTTCGACCTGTA-3’
ppdk F: 5- GTAGATAGACCGAGTCCCATAGG-3’
R: 5-TGAGTCGGACGAGACGATAG -3’
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Fig. 1 Relative expression of photosynthesis-related genes in wild-type and drm1-1 mutant plants grown under
non-drought-stressed (A) and drought-stressed conditions (B) at booting stage and 10 d after flowering

* P <0.05; ** P<0.01. Same below.
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Fig. 2 Activity of photosynthesis-related enzymes in wild-type and drm7-1 mutant plants grown under non-drought-
stressed (A) and drought-stressed (B) conditions at booting stage and 10 d after flowering
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Table 2 Photosynthetic characteristics of drm7-1 and wild-type plants grown under non-drought-stressed and drought-
stressed conditions at booting stage and 10 d after flowering

E By ST} 5 n
FEQ'. i Non-drought-stressed Drought-stressed
Indices drm1-1 1 £E 4 Wild-type drm1-1 1§15 Wild-type

2T

A H% [ ymol-m™-s™ 255+ 1.8* 23.1+1.4 7.5+0.3* 6.00.1
Z#A  g'm2h 47 +0.1* 42+03 3.7 +£0.1% 2.8+0.1
SALSE / mmol-m™-s™ 273 + 12* 2348 95 + 2* 70 £1
PST w A # v & (F/F,) 0.89 +0.03 0.86 +0.02 0.79 £ 0.01* 0.7 £0.03
PSI&TERE (Fy/ Fy) 53+0.7* 4105 4.0+£0.3* 26+£0.1
1) 10d

A% pmol-m®-s™! 22.7 2.0 202+17 35+0.2* 2.8+0.1
A [ gm™n 8.7+0.9* 8.3+0.7 3.1£0.1% 2201
AR / mmol-m™-s™! 297 + 18* 274+ 22 51+ 6* 40 £ 1
PS T Ketb2 i 7=t (F,/ Fy) 0.83 £0.02 0.81 +0.01 0.76 + 0.03* 0.71 £ 0.04
PS I FEREME (Rl Fy) 4.6+0.6* 37+04 3.5+0.5% 21%0.2

e L EEE R 3 KE A £ SD, ¥, P<0.05; **, P<0.01, R,
Note: Data represent averages + SD of three repeats. Same below.
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Table 3 Drought tolerance characteristics of drm7-1 and wild-type plants grown under non-drought-stressed and
drought-stressed conditions at booting stage and 10 d after flowering

I F Tt
i 5 2 Non-drought-stressed Drought-stressed
Indices drm1-1 A= Wild-type drm1-1 A= 1 Wild-type

2Rl
AAXF E K& | % 96.5£5.1 925+3.2 83.7 + 3.6* 752+ 4.2
AR PR i/ mglg 16.9 £ 0.9 156 £2.3 28.3+2.9* 26.0£2.2
AR i/ mglg 35.9+3.1* 326+3.3 49.4 +3.9* 443+27
I %2 & & / mglg 0.085+0 0.084+0 0.840 + 0.02* 0.750 £ 0.02
S AL B AL R I 1 / Ulmg 0.32 £ 0.02* 0.30 £ 0.03 0.60 + 0.02* 0.47 £ 0.01

i ALy 1 / Ulmg 6.85+ 0.3** 3.61+04 16.30 £ 1.2* 12.30 £ 1.1

b AL S T 1 Uimg 2.40 £0.02* 2.16 £0.03 519 £0.3* 3.86+0.2
fEfE10d
MRS Erk R | % 90.0 £3.8 87.7+3.6 64.6 + 4.2 51.0+28
AR mglg 20.4 +1.3* 19.0+0.9 31.7+2.1* 28.7+23
nEHE RS R/ malg 159+ 1.1* 12414 23.3+1.6* 20.5+0.8
iR & 1 / mglg 0.65 + 0.02* 0.56 +0.02 2.67 £0.2** 215+0.5
AL AL R 1 / Ulmg 0.29+0.01* 0.26 + 0.01 0.48 £ 0.03* 0.44 +£0.02

1 F ALY EE M 1 Umg 8.52 + 0.3* 5.91+0.1 13.80 + 0.7* 12.30£0.8

i AL AR / Uimg 3.98 +0.3* 3.65+0.6 10.10 £ 0.8* 8.01+0.6
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