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Abstract; [Objective)] This study investigated the physiological mechanism for leaf senescence of fox-
tail millet to provide theoretical basis for production and cultivation of foxtail millet varieties. [Method])
Three foxtail millet varieties with different drought resistances were used to explore contents of chloro-
phyll and soluble protein, activities of enzymatic defense system protective enzymes (SOD, CAT and
POD) ,and dynamic changes of MDA and O, accumulations in leaves during flowering to ripening stages.
[Result) Chlorophyll content and activities of SOD,POD,and CAT reached maximum 7 d after flowering,
and then gradually decreased. The performances of leaves were in a decreasing order of flag leafl>top sec-

ond leaf>>top third leaf, while different varieties had a decreasing order of Datong 32> Taixuan 1>>Baigu
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9. The soluble-protein of different foxtail millet varieties gradually decreased and performances of leaves

had the order of flag leaf™>top second leaf>>top third leaf, while different varieties had the order of Datong

32>Taixuan 1>>Baigu 9. O, and MDA contents increased along with the senescence, performances in leav-

es had the order of top third leaf>top second leaf>flag leaf,while different varieties performed in the or-

der of Baigu 9> Taixuan 1>Datong 32. Yields of millet varieties were in the decreasing order of Datong

32>Taixuan 1>Baigu 9. [Conclusion) The variety with strong resistance and long lasting green leaf was

suggested to improve yield.
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Table 1 Changes of chlorophyll content in leaves of different foxtail millet genotypes mg/g
i W H#(H-H) Date (month-day)
Leaf position Genotype

08-09 08-16 08-23 08-30 09-06 09-13 09-20
) H4A 9 5 Baigu 9 2.42 b 3.19 b 2.19 b 1.77 ¢ 1.18 b 0.70 ¢ 0.21b
Flﬁfzuj;af Kik 15 Taixuan 1 3.89 a 4.18 a 2.82 a 2.08 b 1.53 a 0.84 b 0.23 b
K] 32 Datong 32 4,13 a 4,30 a 3.12 a 2.47 a 1.65 a 0.99 a 0.40 a
B F14% 9 5 Baigu 9 2.34 ¢ 2.83 ¢ 2.01 ¢ 1.68 ¢ 1.06 ¢ 0.64 b 0.13 b
Top%ict;flg leal Kk 1% Taixuan 1 3.30 b 3.67b 2.88 b 2.06 b 1.44 b 0.81 a 0.15b
KJA] 32 Datong 32 3.93 a 4.39 a 2.94 a 2.23 a 1.43 a 0.95 a 0.35 a
B 14 9 %5 Baigu 9 2.29 ¢ 2.68 ¢ 1.84 ¢ 1.55 ¢ 0.98 ¢ 0.51 ¢ 0.09 ¢
Topﬁgirly‘leaf Ki% 1 %5 Taixuan 1 2.97 b 3.33 b 2.53 b 1.94 b 1.21b 0.73 b 0.14 b
KA 32 Datong 32 3.36 a 4.15 a 2.94 a 2.17 a 1.37 a 0.89 a 0.28 a

e 3 RO e R /NS 7 2 50 0. 05 K7 % 4 2~7 fl,

Note: Different small letters in each column for same leaf position indicate significant difference at 0. 05 level. The same table 2—7.
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Table 2 Changes of soluble protein content in leaves of different foxtail millet genotypes mg/g
¥ - D h-d
Wi S HI(H-H) Date (month-day)
Leaf position Genotype
08-09 08-16 08-23 08-30 09-06 09-13 09-20
4 95 Baigu 9 22.27Db 20.34 b 15.40 b 12.02 b 8.82 b 5.31b 2.25b
il
Fl?ﬁé l+e'1f K% 15 Taixuan 1 23.65 a 22.18 a 16.15 a 13.30 b 10.18 a 6.45 b 3.83 b
KA 32 Datong 32 24.31 a 23.28 a 17.92 a 14.15 a 11.65 a 8.17 a 5.30 a
14+ 9 5 Baigu 9 20.34 b 18.85 b 13.19 ¢ 9.51 ¢ 6.51 ¢ 4.27 ¢ 1.86 b
)
fEl =t Kk 1% Taixuan 1 22.04 a 20.03 a 14.23 b 10.89 b 7.56 b 5.06 b 2.74 a
Top second leaf
K 32 Datong 32 23.51 a 21.32 a 15.92 a 11.29 a 8.71 a 6.65 a 4.08 a
o 14+ 9 5 Baigu 9 18.49 b 16.31 b 11.90 b 7.46 b 5.50 ¢ 4.07 b 1.27 ¢
| E=n Kt 15 Taixuan 1 19.70 a 18.86 a 13.60 a 9.73 a 6.45 b 4.72 b 2.11b
Top third leaf
KAl 32 Datong 32 20. 86 a 19.22 a 14.79 a 10. 36 a 7.51 a 5.54 a 3.78 a
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Table 3 Changes of O, content in leaves of different foxtail millet genotypes ng/g
IH- {37 S H#(H-H) Date (month-day)
Leaf position Genotype 08-09 08-16 08-23 08-30 09-06 09-13 09-20
) F14% 9 %5 Baigu 9 7.37 a 10.19 a 14.64 a 18. 60 a 22.90 a 26.80 a 31.58 a
Flijinlle'lf Kk 15 Taixuan 1 6.66 b 9.92 b 13.48 a 16.30 b 19.11 b 24.00 b 29.78 b
KA 32 Datong 32 5.91 ¢ 8.91 ¢ 11.17 b 15.23 ¢ 18.84 ¢ 21.41 ¢ 25.13 ¢
F14F 9 %5 Baigu 9 8.58 a 12.26 a 17.75 a 20.79 a 25.75 a 30.14 a 34.42 a
S
8l =t Kk 15 Taixuan 1 8.23 a 12.01 a 16.21 b 18.74 b 23.25 b 28.15 b 33.97 a
Top second leaf
KA 32 Datong 32 7.62 b 10.21 b 14.82 ¢ 17.34 ¢ 21.15 ¢ 26.13 ¢ 30.90 b
B 4% 9 % Baigu 9 9.19 a 14.29 a 19.44 a 23.96 a 27.21 a 31.26 a 35.87 a
ﬁuﬂ#lﬁ» Kk 1% Taixuan 1 8.79 b 13.51 a 17.36 b 20.28 b 24.70 b 30.74 a 35.00 a
Top third leaf
KA 32 Datong 32 8.30 b 11.46 b 14.93 ¢ 18.81 ¢ 23.70 ¢ 28.72 b 32.69b
2.4 ARERBAFHHR SOD.POD # CAT & M4 T IFE 2= MR Bii i+ SOD, POD #l CAT
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Table 4 Changes of SOD activity in leaves of different foxtail millet genotypes U/g
IH- {3 BrApskiv] H¥(H-H) Date (month-day)

Leaf position Genotype 08-09 08-16 08-23 08-30 09-06 09-13 09-20
) M4 9 % Baigu 9 1641.64b 2061.53b 1631.46 c 1440.98 ¢ 11421.11¢ 825.53 b 691.93 b
Flz/ﬁéultaf K% 15 Taixuan 1 1860.41a 2101.04b 1780.06b 1534.57b 1233.35b 1089.36a 700.44 b
KA 32 Datong 32 1940.72a 2260.05a 1808.16a 1629.93a 1308.05a 1104.68 a 822.35 a
14+ 9 5 Baigu 9 1 688.64 ¢ 1826.59 ¢ 1511.65b 1 200.29 ¢ 906. 14 b 723.40 ¢ 410. 86 b
Top{chi):z leaf K% 15 Taixuan 1 1708.03b 1940.54 b 1680.87 a 1475.11 b 1020.72 b 813.62 b 515.94 b
KA 32 Datong 32 1814.83a 2077.60a 1730.29 a 1 566.89 a 1215.94 a 998.09 a 754.96 a
B 14+ 9 5 Baigu 9 1516.06 b 1773.19b 1464.85b 1068.85Db 862.79 ¢ 501.70 b 339.32 b
Tofgkg‘rlg—lcaf Kik 15 Taixuanl 1672.02a 1848.66a 1596.89a 1339.39a 946.22 b 639.15 b 422.35 b
KJa] 32 Datong 32 1761.28a 1919.46 a 1630.87a 1409.98a 1022.44 a 878. 30 a 667.48 a

%5 REEEBATHE POD BHNTL
Table 5 Changes of POD activity in leaves of different foxtail millet genotypes U/g
I3 R H#(H-H) Date (month-day)

Leal position Genotype 08-09 08-16 08-23 08-30 09-06 09-13 09-20
. 14+ 9 5 Baigu 9 671.56 b 801.85 ¢ 702.07 b 569.71 b 426.62 ¢ 327.45 b 136. 06 ¢
Fliiaf K 1% Taixuan 1 803.02a  942.57b  793.21b  621.41b  503.28b  349.59b  193.10 b
KAl 32 Datong 32 813.31 a 1 044.08 a 887.83 a 754.32 a 610.87 a 467.19 a 280. 88 a
B H4A 9 5 Baigu 9 538.48 ¢ 764.08 ¢ 623.70 b 512.22 b 421.99 ¢ 274.34 b 123.37 b
T()pfi:ofj(—l leaf K& 15 Taixuan 1 686.46 b 810.84 b 682.68 b 531.67 b 451.97 b 294.76 b 168.61 b
K JA] 32 Datong 32 706. 46 a 974.12 a 778.18 a 633.85 a 485. 46 a 361.05 a 235.53 a
B H4A 9 5 Baigu 9 523.26 b 688.55 ¢ 568.88 b 450.01 b 337.68 b 228.17 ¢ 116.55 b
Topﬁglirljﬂrleaf Kk 1% Taixuan 1 640. 44 a 786.32 b 595.70 b 477.57 b 360.52 a 265.82 b 144.39 b
KA 32 Datong 32 697.43 a 953.38 a 709. 46 a 588.61 a 376.91 a 294.84 a 188.55 a
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Table 6 Changes of CAT activity in leaves of different foxtail millet genotypes U/g
i H P4 Y H# (A-H) Date (month-day)
Leaf position Genotype 08-09 08-16 08-23 08-30 09-06 09-13 09-20

) H4A 9 5 Baigu 9 191.87 b 267.28 ¢ 194.75 ¢ 142.35 ¢ 106. 66 ¢ 61.40 b 31.10 b
Flﬁaj:;u?;af K% 15 Taixuan 1 229.52 a 314.19 b 238.74 b 185.43 b 125.82 b 81.64 b 45.22 a
K JA] 32 Datong 32 232.29 a 348.03 a 253.64 a 209.58 a 152.72 a 109. 30 a 48.28 a
B H4A 9 % Baigu 9 171.84 b 230.28 b 179.65 b 132.92 b 105.50 b 53.59 ¢ 26.38 b
T()p%ﬂeC(;:L leal Kk 1% Taixuan 1 193.85 a 254.69 b 184.13 b 148.06 b 112.99 b 73.69 b 30.84 a
KJA] 32 Datong 32 201.84 a 324.71 a 204.78 a 168. 46 a 121.37 a 90.23 a 32.15 a
B M4 9 5 Baigu 9 159.27 b 212.11 b 156.76 b 109.39 b 72.23 ¢ 37.13 ¢ 22.14 b
Topﬁgl'irly‘leaf Ki% 15 Taixuan 1 179.50 a 229.52 b 169.71 b 112.15 b 80.13 b 46.46 b 25.10 b
KA 32 Datong 32 182.98 a 317.79 a 186.70 a 132.50 a 94.42 a 63.71 a 29.90 a
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Table 7 Changes of MDA content in leaves of different foxtail millet genotypes mmol/g
L 3 [A Y H# (A-H) Date (month-day)

Leaf position Genotype 08-09 08-16 08-23 08-30 09-06 09-13 09-20
) H4A 9 5 Baigu 9 6.63 a 8.55 a 12.72 a 16.64 a 20.34 a 24.13 a 28.77 a
Flizfzuﬂ;af Kk 15 Taixuan 1 5.44 b 6.94 b 10.02 b 14.93 b 18.76 a 21.50 b 25.10 b
K] 32 Datong 32 4.41 ¢ 6.67 b 9.53 b 11.73 ¢ 14.92 b 17.41 ¢ 19.43 ¢
& it F14% 9 5 Baigu 9 7.08 a 9.44 a 13.31 a 17.05 a 21.34 a 25.75 a 29.80 a
Top Kk 1% Taixuan 1 5.78 b 7.99 b 12.47 b 15.93 b 19.95 a 23.26 a 26.69 a
second leal .51 39 Datong 32 5.46 b 7.11 b 12.04 b 14.43 b 15.60 b 16. 86 b 22.01 b
5=t 14y 9 % Baigu 9 8.50 a 10.11 a 16.21 a 19.08 a 23.37 a 27.12 a 31.76 a
Top third Ki% 15 Taixuan 1 7.57 b 9.02 b 12.79 b 16.16 b 20.80 b 23.41b 27.12 b
leaf K[ 32 Datong 32 6.31 c 8.10 ¢ 12.64 b 15.02 b 18.85 ¢ 20. 46 ¢ 23.64 ¢
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Table 8 Yield and the components of different foxtail millet genotypes

s ) il By Lo R
P i B e BER TR om ARE  TRERE PR/
Genotype Plant height Ear length Spike Ear Spike grain 1000-grain (kg « hm™?%)
number diameter number weight Yield
4 95 Baigu 9 144.33 a 20.20 b 90. 20 ¢ 2.04 b 2 983.90 ¢ 2.91 ¢ 5 406.70 ¢
K%k 1% Taixuan 1 140.93 b 22.06 b 116.67 b 2.17 b 3697.50 b 3.30 b 6 283.30 b
KAl 32 Datong 32 135.73 ¢ 25.83 a 120. 60 a 2.59 a 4 692.70 a 3.66 a 7211.10 a

VL 7R /NG 4 R 25 542 0. 05 KF LB %

Note: Different small letters in each column indicate significant difference at 0. 05 level.
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