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Abstract To explore the yield formation characteristics of foxtail millet in North China’s summer valley area, foxtail
millet cultivar ‘Yugu 18’ was used as the control (CK), and the photosynthetic performance, dry matter accumulation
and transport, and grain filling characteristics of three different foxtail millet cultivars/lines ‘S 410”, ‘Yugu 35’ and
‘Zhangza 13’ were determined during different reproductive stages. The results showed that: 1) There were significant
differences in yield among different genotypes of foxtail millet cultivars. The yield, 1 000-grain weight, grain emergence
rate and number of harvested ears of the curved medium-ear type ‘Yugu 35" were 0.35% . 0.31% ., 0.80% and
5.40% . higher than those of ‘Yugu 18" (CK), respectively. 2) The net photosynthetic rate (P,) of flag leaves in the
grain-filling stage from high to low is ‘Yugu 35’ > ‘Yugu 18’ (CK) > ‘Zhangza 13’ > ‘S 410’ ; the photosynthetic
capacity of canopy at the filling stage was the highest in *Yugu 35”, followed by ‘Yugu 18” and ‘Zhangza 13”, and the
lowest in “S410”. During jointing stage to the mature stage, the net photosynthetic rate (P,), stomatal conductance
(Gs) » intercellular CO, concentration (C;) and the transpiration rate ( T,) in descending order was flowering >
joining™>grain>maturity. 3) The accumulation, transfer, transport rate and harvest index of dry matter after flowering
were the highest in ‘Yugu 35”, which were 16.45% . 17.40% . 17.17% and 7.31% higher than CK. respectively.
4) The grain-filling duration, the maximum grain-filling rate and the active grain-filling period in different parts lasted
from high to low was upper=>lower>>middle; The average grain filling rates of curved middle ear cultivars ‘Yugu 35’
were 0.42 and 0.46 g/(1 000 grains = d), respectively, and both were higher than those of the curved large panicle
‘Zhangza 13’ (0.29 g/(1 000 grains « d)) and erect spikelet ‘S 410" (0.33 g/(1 000 grains *+ d)). 5) Correlation
analysis showed that yield was significantly positively correlated with P,, and extremely significantly positively
correlated with post-flowering dry matter accumulation and transport rate. In conclution, foxtail millet breeding in North
China should select higher post-anthesis dry matter accumulation, dry matter transfer and dry matter transfer rate,
higher photosynthetic rate and canopy photosynthetic capacity, and relatively high grain filling rate bending medium-
spike cultivar and it is one of the effective ways to achieve high quality and high yield of foxtail millet.

Keywords foxtail millet; photosynthetic characteristics; dry matter accumulation and transport; grain filling; yield
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K2 FARAXBEATFEMARPHIRARSTFTURARE

Table 2 Dry matter accumulation of different foxtail millet genotypes at flowing and maturing stage

fmAf Cultivar

it 34 HBAL
B4 18(CK) B4 35 4= 13
Stage Part S 410
Yugu 18 Yugu 35 Zhangza 13
nt 3.15+1.30 b 3.95+1.30 ab 2.43+1.51 ¢ 1.1+1.22 a
Leaf
FIEH ES 4,6241.41 ¢ 6.2242.00 b 3.8240.92 ¢ 7.454+1.12 a
Flowing Stem
il 2.134+1.42ab 1.79£1.21 b 1.11£0.53 ¢ 2.5740.73 a
Tassle
- 3.91+1.33 a 3.46+1.62 ¢ 4.8941.44 ab 4.614+1.14 b
Leaf
A 2% 8.45+1.30 b 6.6541.73 ¢ 9.834+1.82 a 6.424+2.40 ¢
Maturing Stem
Tl 20.13+4.70 b 16.824+4.34 d 21.77+5.73 a 19.55+4.91 ¢
Tassel

K3 FARXBEATFRMOTFURRBE SEREESHE

Table 3 Dry matter accumulation distribution and transportation characteristics of the different foxtail millet genotypes

A5 T Y B Rt/ TR/ . T 53 e ®o f )
} ,7 R Lt I A M AR %
i A (kg/hm?®) (kg/hm?*) . KR Y BTk R %
) I'ransfer rate of o ) Harvest
Cultivar Dry matter accumulation  Transfer amount Contribution to grain of i
dry matter index
after silking of dry matter dry matter transportation
B4 18(CK) 16.10 b 7.24 a 27.14 b 37.65 a 46.36 b
Yugu 18
13.36 d 5.39b 25.05 ¢ 38.24 b 40.53 d
S 410
B4 35 18.77 a 8.50 a 31.80 a 37.95 a 49.75 a
Yugu 35
ke 13 15.25 ¢ 4.50 ¢ 26.55 ¢ 29.69 c 13.05 ¢
Zhangza 13
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Fig. 2 Comparison of net photosynthetic rate of different genotypes foxtail millet at different growth stages

280.0

200F A, a4

180.0 - Jj:-

-9)

130.0 |-

G /(mmol/( m?

80.0 |-

30.0

[0S410 OYI18(CK) EBIY35 HEHZI13

R
G

ﬁ

P Jointing

Fig. 3

2.4 BEXEHRESH

HE 6 T, AR AT M, ME LT
) E R A M LAT 2 i /N- K-/ 1 A8 Ak #
AN TR AE R 5 AR 2z (8], LAT o B “ 4 357 >
A 187>k 4 137 > S 4107, b JF b
BT 18 i B AR B (LAD B gk 4% 137 A
‘S 4107/ 38. 77 % Kl 40. 83 % , JiL B 4 B =
38. 41 % F 36. 49 % , 22 53k W K-, AR A

JFAE3] Flowing

HES I Grouling S Maturing

EE M Stage

B3 FAELXBAFRMABEETNRN G T/

Comparison of stomatal conductance of different genotypes foxtail millet at different growth stages
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Table 4 The filling parameters for grains on different positions of different types foxtail millet cultivars

R HH
. AR AL IS 1Y e . .
T Rk i /d THE SR T R0 IR A/ e R R/
i [
- FPRLARAL  mFiE)/d T of Frgrmtiel /d - (g/(1 000 K « D) (g/(1 000 Hi « d))
ime o
" Position Time of Duration of Average Maximum
Cultivar ) occurrence . ) ) .
grains grout active grouting grouting grouting
of maximum
duration period rate rate

grouting rate

after flowing

& 41.7 28.0 27.2 0.13 0. 20
Upper
rh 40. 7 20. 4 29.5 0.16 0.25
BA 18 Middle
Yugu 18 (CK) © 35.7 20.0 23,5 0.12 0.19
Lower
At 39.5 21.0 29.8 0.42 0.63
TOtal
+ 43.5 17.6 36.9 0.08 0.11
Upper
h 28.9 14.8 21.5 0.13 0.20
S 410 Middle
iy 26.5 16.1 16.6 0.13 0.19
Lower
At 31.1 15.6 23.2 0.33 0.50
Total
i 38.1 18.1 29.2 0.12 0.18
Upper
rh 35.2 18.7 24.6 0.18 0.27
B4 35 Middle
Yugu 35 T 32. 4 19. 2 20. 3 0.17 0.26
Lower
&1t 35.4 18.7 24.8 0.46 0.69
Total
+ 39.9 28.4 44,2 0.09 0.14
Upper
LY 43.8 28.0 40. 8 0.11 0.17
o 13 Middle
Zhangza 13 T 40. 4 24. 4 28.0 0.10 0. 14
Lower
&t 42.4 28.0 41.5 0.29 0.43

Total
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