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Yield increasing effect of rainfall micro-catchments on the foxtail
millet cultivar Jigu 31 in semiarid area

XIA Xue-yan', LI Shun-guo', LIU En-kui?,SHI Zhi-gang', ZHANG De-rong”, ZHANG Ting', CHEN Yuan',
YANG Qi-wang®, PANG Su-fen?, LIU Fang®, LIAN Qi-chao®, ZHANG Min*, ZHAO Jian-suo*, CHENG Ru-hong'
(1. Institute of Millet Crops, Hebei Academy of Agricultural and Forestry Science , National Millet Improvement
Center/ Minor Cereal Crops Laboratory of Hebei Province , Shijiazhuang, Hebet 050031, China;
2. Wuan City Agriculture Livestock Bureau of Hebei Province, Wuan, Hebei 056300, China)

Abstract: In this study, Jigu 31, one of the main cultivars in summer millet area, was used as experimental mate-
rial, and agronomic characters, economic characters, dry matter weight, photosynthetic rate, leaf area coefficient, soil
water content, soil temperature and chlorophyll content were measured, with the aims to investigate the yield increasing
effect of rainfall microcatchment, and thus provide a scientific basis for technique application in the semiarid summer-
millet area. The results showed that in comparison with that of CK, the yield of microcatchment treatment was increased
by 16.28% , soil water content in the 10 ~ 20 ¢cm depth 10% , net photosynthetic rate 15.44% , LAl 11.5% , SPAD
10.07% , respectively. Therefore, rainfall microcatchment has a significant effect on yield, with the physiological mech-
anism explained as follows. Rainfall microcatchment has favorable effect on water and heat conservation, thus promoting
plant growth and development by improved net photosynthetic rate and leaf area index. In addition, dry matter accumula-
tion of root and shoot, number of spikelets and spike grain weight and grain rate were increased. Therefore, rainfall water
microcatchment can used as an option for millet growing in semiarid area.

Keywords: rainfall microcatchment; foxtail millet; soil water; soil temperature; photosynthetic rate; LAI; yield
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Table 1  Effect of rainfall microcatchment on grain yield
IR kg S
GUEVEN Plot yields -2
. yelds /(kg-hm~?)
Planting methods .
T I m Average yield
TR K AR *
Rainfall microcatchment 21.49 21.93 21.83 6525.0a
2 b (X R
B AL OU ) 19.06 18.97 18.10 5613.0b

Open field(CK)
TE: « FRUER 5% BEKT. TR,
Note: * the letters represent the 5% significant level. The same below.
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Table 2  Effect of rainfall microcatchment on economic traits

. W /g Tk /g AR/ % B T R AL
il g7 =X . . . : ) . .
Planti thod Single spikelet single spikelet Milled grain Spike number
anting methods weight grain weight rate of spike per 667 m’
A KA Rainfall microcatchment 15.8a 13.2a 83.54a 3.63x 10*
#a 3t (X HE) Open field(CK) 13.7b 10.7b 78.1a 3.49x 10




55 3 4] HE G AT R34 31 BUER KRR ™ LB 187

16 a
14+ a
b
121 b
2
@510t
T =
en 8t a
PR b
=z
e Of
a
I b
2 .
a b
0 L
W VWL AR ESRIN )
Seedling Jointing Heading Filling Mature
stage stage stage stage stage
7
a
6F
- b 2 a
g3 a
s | b
we 4
Lo o [
=2 3 a
=z b
z2r
a]
1k
-

W BT AR RS AU
Seedling Jointing Heading Filling Mature
stage stage stage stage stage

M 7% 4 7K F ki Rainfall microcatchment

18
16 2
a
e 14 - b b
212t
o0
@t
-5
w3 8
-
= or a
a g4t b
a
2 : n
NE =l . a EN
WA AR R el
Jointing Heading  Filling Mature
stage stage stage stage
18 a
16
° b
S 14y
o
i““(f 12 f .
E210r .
H- "
=5 S
=z
2 of
QO 4
2f b
Ll . |
il A 1 IR A
Heading Filling Mature
stage stage stage

[ # H %} 1 Open field

B5 WEkMEMESRETYENZIE

Fi.5 Effect of rainfall microcatchment on dry matter weight of organs
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Table 3 Effect of rainfall microcatchment on physiological parameters

Pn LAI SPAD
ﬁffﬁﬁiﬁ ¥ & CK 3 m Bl &5 CK 3 m Bl B CK 3
Planting methods M Increased M Increased M Increased
eans by / % eans by / % eans by / %
K FPHE Rainfall microcatchment 26.4a 15.44 5.9a 11.5 49 .3a 10.07
(X HR) Open field(CK) 22.87b — 5.29 — 44.79b —
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Table 4  Effect of rainfall microcatchment on soil moisture content

T+ K& & Soil moisture content/ %

REE/em = OB
D AP0 em BT

ept 40 cm inside Open field I d by/ %
the membrane (CK) rioreased by

10 28.35 14.26 14.09

20 27.16 15.71 11.45

40 23.28 16.25 7.03

60 19.22 17.36 1.86

80 17.99 17.56 0.43
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Table 5  Effect of rainfall microcatchment on soil temperature content

L HEEE Soil temperature/ °C

el ‘
Dot PTEL BB A0 RHECKI) BRI
/cm Time 40 cm inside  Open field  Increase rate
the membrane (CK) than CK/ %
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20
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