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Effects of irrigation on growth and development of foxtail millet
at different growth stages

DONG Kong-jun, HE Ji-hong, REN Rui-yu, LIU Tian-peng, FENG Ke-yun,
NAN Hong-yu, ZHANG Lei, YANG Tian-yu
( Crop Research Institute , Gansu Province Academy of Agricultural Sciences, Lanzhou, Gansu 730070, China)

Abstract: In Dunhuang city where annual rainfall is about 39mm, effects of irrigation at different growth stages on
main morphological characteristics and yield of foxtail millet were studied. Additionally, gray correlative degree analyses
were employed to study the correlations between main morphological characteristics and yield. The result showed that
treatment with irrigation three times at jointing, heading and filling stages shortened the growth period by 5.4 days, in-
creased plant height, length of panicle, panicle weight per plant, seed weight per plant, straw weight per plant, and
yield per 667m® by 51.1 em, 1.2 em, 14.2, 12.3, 3.1 g, 225.85 kg than no irrigation, respectively. Yield by no ir-
rigation treatment during the growth period was only 105.78 kg*666.7m™*. However, treatments with irrigation three
times at jointing, heading and filling stages, irrigation two times at heading and filling stages and only irrigation once at
heading stage caused high yields of 339.91, 331.6 kg*666.7m™2 and 288.31 kg*666.7m ™2, respectively. The results
demonstrated that irrigation at the heading stage of foxtail millet is most effective. There were close correlations between
seed weight per plant, panicle weight per plant, length of panicle and yield by gray correlative degree analysis.
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Table 1  Experimental design

Jb3 P il TR AR REL K 3/ (m’+666. Tm ™)
Treatment Jointing Heading Milking irrigation Times Trrigation quota
TO 0 0 0 0 0
T1-1 60 0 0 1 60
T1-2 0 60 0 1 60
T1-3 0 0 60 1 60
T2-12 60 60 0 2 120
T2-13 60 0 60 2 120
T2-23 0 60 60 2 120
T3 60 60 60 3 180
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Table 2 Yields of foxtail millet by different treatments

Qb 77 Yield/ (kg 6667m™2)

Treatment 1 1l m Sy Average
TO 100.70 116.58 100.07 105.78
TI-1 122.23 129.97 111.88 121.36
TI-2 251.38 326.43 287.13 288.31°
TI-3 195.18 261.79 250.81 235.93% "
T2-12 225.34 270.24 307.57 267.72% "
-13 252.71 306.17 295.76 284.88"
T2-23 327.51 346.37 345.86 339.91°
T3 313.29 335.76 345.86 331.64" "

T« TR 1%K T LR,
Note: * * indicates a significant difference at the 0.01 level.
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Table 3 Effects on agronomic characteristics of foxtail millet by different treatments

fb s *ﬁkf%" FHK . ﬁ*ﬂ%ﬁ ﬁfﬁkﬁﬁ $$*$$ TRLE

Treatments Plant height Length of panicle Panicle weight Seed weight per Straw weight IOOQ-seed

/cm /cm per plant/g plant/g per plant/g weight/g
TO 105.8 13.7 7.7 4.4 24.3 2.89
T1-1 158.2" " 17.7° " 12.7°" 7.0"" 29.6"" 2.83
T1-2 156.6" " 20.0"" 19.1°" 2.2 24.8 2.89
T1-3 126.0" " 17.47 " 17.4* " 12.0°" 21.3" 2.80
T2-12 154.2° " 16.4" " 14.5"" 9.2"" 24.4 2.69
T2-13 146.1° " 18.7° " 18.8" " 13.177 26.8"" 2.82
T2-23 105.7 14.9" 19.27" 13.7° 22.2" 2.77
T3 156.9" 21.3°" 21.5°" 16.7° " 27.4" " 2.79
S Verage 138.7 17.5 16.4 11.0 25.9 2.81

Hex x FRI1KFLEFEE, « FRSOKFLEFTE,

Note: * * indicates a significant difference at the 0.01 level and * indicates a significant difference at the 0.05 level.
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Table 4  Effects on growth period of foxtail millet by

different treatments

3 4ikHiie

3.1 FEEBEMERKGENSFEEREMR
R
PRI IR 7 B B 0K Y R BARC ., K 5

T
Treatments Seeding;dheading Heading/ ; mature Grj:;’lh =3 90 L:j /ﬁ; %fﬁﬁ BRI AH S 19 AR PR FR S 1R L
- o ™ o WG H A K — 2 —e B —ia 2 . Ko T
" o ! KT R T AR,
. %g %; %EH RER G, 2 RORLHG I, 25 SE AT R, TRCEAR, 7=
v o ST IR, ook N TS B A
e T T M o G 1AL
_ 86'5 35'8 122'3H JG 4 d Ay IR R T TR A
B ST MR R B S b S
- " . e RHCATRORER MR R A L
- : - 2L B A S e
x5 BREERMNFENXBEEABRXEKE
Table 5 The correlation coefficients and correlations between agronomic traits and yield
Jh MR FHK By S gk R R TR E s
Plant Length of Panicle weight Seed weight Straw weight 1000-seed ) R’
Treatments . . R Growth
eight panicle length per plant per plant per plant weight

TO 0.37471 0.42498 0.64948 0.65535 0.19156 0.46268 0.19339

TI-1 0.40305 0.45527 0.35710 0.39078 0.17716 0.41109 0.18079

T1-2 0.39294 0.39033 0.70128 0.65590 0.39289 0.41493 0.38320

T1-3 0.33236 0.44785 0.42985 0.59200 0.35396 0.34187 0.30577

T2-12 0.35053 0.33549 0.57283 0.56335 0.16251 0.39497 0.17883

T2-13 0.29309 0.48999 0.42141 0.48358 0.41093 0.41764 0.29880

T2-23 0.23338 0.31432 0.42321 0.40589 0.33488 0.24096 0.39903

T3 0.43860 0.35379 0.50324 0.50245 0.38012 0.33113 0.40513

RIKIE 0.35233 0.40150 0.52876 0.53116 0.30050 0.37691 0.29312
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