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Effect of supplemental irrigation on photosynthetic characteristics,
agronomic traits and yield of foxtail millet under condition
of film mulching in Dunhuang oasis

LIU Tian-peng', HE Ji-hong', DONG Kong-jun', REN Rui-yu', ZHANG Lei', XU Yan®, YANG Tian-yu'">
(1. Crop Research Institute, Gansu Provincial Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China;
2. College of Life Science and Technology , Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: In Dunhuang oasis area where annual rainfall is less than 40 mm, a split plot experiment was conducted
to explore the effect of irrigation at jointing, heading and filling stages on the photosynthetic characteristics, agronomic
traits and yield of foxtail millet ( Setaria italica L.) under the condition of film mulching. Results showed that, under
the condition of identical irrigation with 600 m®+hm 2 water before planting, the photosynthetic rate ( Pn), transpiration
rate ( Tr), stomatal conductance ( Gs) and chlorophyll content of foxtail millet in the treatment of heading stage irrigation
with 600 m*+hm 2 water (A3) were significantly higher than those in the treatments of no irrigation (A1), jointing stage
irrigation with 600 m’ * hm % water (A2) and filling stage irrigation with 600 m’ *hm~? water (A4). Intercellular CO,
concentration ( Ci) was also much different among different treatments, being affected by different cultivars. Compared
with A1, A2 and A4, the treatment of A3 promoted heading time remarkably, increased plant height, main spike length,
spike weight per plant, grain weight per plant and straw weight per plant significantly, and raised yield very significant-
ly. Correlation analysis showed that photosynthetic rate, transpiration rate, stomatal conductance and chlorophyll content
were significantly positively correlated with yield, while photosynthetic rate, transpiration rate and stomatal conductance
were very significantly correlated with each other.
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Fig.2  The change of growth period of foxtail millet under different irrigation treatments
®1 AERBEANEFEERZERIZM

Table 1 The differences of main agronomic traits of foxtail millet under different irrigation treatments

- g Frmi F2EM FHK R AR R TR
Cm;l' ) Treatment Plant height Diameter of Main panicle Spike weight Grain weight Straw weight 1000-grain
uitvar reatmett /em main stem/cm length/cm per plant/g per plant/g per plant/g weight/g

Al 99.00+9.31b  0.42+0.04a 17.33+4.62a 6.83+ 2.3la 4.16 +1.55a 33.43+3.00a 2.73+0.06a

;‘1‘\; A2 133.00+14.18a 0.45+0.04 a 18.67+2.52a 9.54+2.45ab 5.24+1.36ab 29.93+6.60a  3.07 +0.06ab
=!

Gonggu 61 A3 140.67+7.09a  0.43+0.08a  21.67+4.62a 11.45+1.76b 7.09+0.61b  34.23+1.46a 3.13+0.21b

A4 105.67+5.13b  0.53+0.10a  16.00+4.00a 6.64+2.57a 3.57+1.79a  32.10+x5.27a  2.97+0.15a

Al 99.79+16.57a 0.53 £0.0lab 21.67+2.3la 11.38+1.81a 6.95+0.77a 30.00 £3.98a 3.40+0.26a

KAl 32 & A2 142.67+14.57b  0.50+0.03a  21.33+6.5la 16.32+1.04b  10.60 + 1.46b 33.83+3.85a  3.77+0.15ab
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Table 2 The correlation among yield and photosynthetic parameters of foxtail millet under different treatments

FohE Eis HotfriR MR ST JsiE] CO, ¥ BE MR
Yield Trait Pn Tr Gs Ci Chl
0.76" " 0.79" 0.81"" 0.09 0.71"
JEHEE Pn 1
Y(A% 615) ZRIEHR T 0.68" 1
Y(Gonggu 61) SALGEE G 0.81"" 0.79" " 1
Ml co, ¥k Ci 0.41 0.73" " 0.70" 1
M43 Chl 0.38 0.40 0.38 0.15 1
0.77" " 0.83"" 0.72"" 0.29 0.77""
JeE A Po 1
Y(KF 32 5) FRIBHE Tr 0.89" " 1
Y(Datong 32) S Gs 0.92" " 0.91"* 1
JfLfE] CO, VB Ci 0.20 0.40 0.34 1
H4#2 Chl 0.45 0.69" 0.54 0.65" 1

7T Note: * TR E/KFE(P<0.05) represents 0.05 significant level; * * TR B FKFE(P<0.01) represents 0.01 significant level. Pn: Pho-

tosynthetic rate, 7r: Transpiration rate, Gs: Stomatal conductance, Ci: Intercellular CO, concentration, Chl: Chlorophyll.
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