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Effect of irrigation on agronomical traits and yield of broomcorn

millet at different growing stages

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

Abstract: With LongmilO as test cultivar, effect of irrigation treatment at different growing stages on main morpho-

logical characteristics and yield of broom — corn millet was studied at DunHuang city with an annual rainfall less than 40

mm. The results showed that both the broomcorn millet maturation and the period from jointing stage to heading stage

were prolonged under deficit irrigation. The plant height, 1000 grains weight, and grain yield were reduced, the main

spike length was shortened, and main stem diameter was decreased. In addition, spike weight, grain weight, and spike

number were materially affected by water deficit at heading and filling stages. There existed positive correlation between

grain weight, panicle weight, plant height, main stem diameter, main panicle length, spike number, and grain yield un-

der different soil water conditions.
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Je LAY Y R TR AT T SR AU, AR K & 36.8 mm, ®1 RXWAE/mm

AR R 2 486 mm, TR 19.6, 4F 85 H 9.4°C, Table 1 ~ Experimental design

JRRE 142 d, 4 H RS 3 246.7 ho wm o ww aew aon TKKEC DR

1.2 RBHESRSET Treatments  Jointing  Heading ~ Filling H;*g‘:lsn r:ﬁl;m
PABEBE 10 5 A48 /R s, X561 8 A~ Ab 3 (W W0 0 0 0 0 0

F D), LUEFWINIER K (WT) X IR, R W1 60 0 0 1 60

FHEVLX 4RI, 4 IREE, /NXE AR 12 m?, w2 0 60 0 1 60

AW S Ttk -66Tm ™2, WEK T PR A HE , K # AT w3 0 0 60 ! 60

o R 2012 4E 4 A 18 HAEFR, 46 5 4 ARIE 1 8 Wa 60 60 0 2 120

%#{% 60 rmn'667m_2Ft§iFT:ﬁ7J(,6H 3 H&%Eﬂ%—‘ W5 60 0 60 2 120

WAk, 6 7 23 FHMBEIISS Uik, 8 A 1 H i Yoo 0w w2 o

w7 60 60 60 3 180

IS = RWEK o 10 b 3 A U - A B
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Table 2 Soil moisture content in different depth for the eight treatments

A3 Treatments

12 AHH S5
Depth Growth stage WO Wi w2 w3 W4 W5 W6 w7 Average
H 5] Emergence 11.00 10.60 10.50 11.40 11.20 11.00 11.10 11.20 11.00

0~ 20cm 7Y Heading 7.60 7.20 7.80 7.00 7.80 7.70 8.40 7.80 7.66
A Maturation 7.00 7.50 6.60 7.10 7.30 6.70 5.90 6.90 6.88

H ] Emergence 12.40 11.90 12.00 12.50 12.60 12.60 12.70 12.50 12.40

0~40 cm HiFEH Heading 8.60 7.40 8.40 6.30 8.20 7.90 9.60 8.30 8.09
A Maturation 7.30 6.40 7.10 8.70 6.80 7.80 9.50 8.90 7.81

SEHIME Average 8.98 8.50 8.73 8.83 8.98 8.95 9.53 9.27 8.97

brifE2E SD 2.22 2.20 2.10 2.56 2.35 2.31 2.32 2.15 2.20

A FRECV/ % 24.68 25.93 24.01 29.01 26.16 25.76 24.36 23.15 24.47
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F2EVR S 1.9 9, B AN 5.3 om, ZXHLAR 4 period under the different stages
0.1 cm, 667 m? FAEH 0.62 Fi i, 2 bkl F % e WEW A R
2.33 g, BRI E P 1.31 o, THE FI£0.7 g, Treaments (T T ol
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S, PO RN 7K 43 360 45 PR 332 1 v sim oo o530 0

SR, USR] A2 7 B Bk o3 kit %) BE TR KRk W4 05-02  G7-09 08-23 3
B ORI, SR ) T A R TR K A U W 0o 015 o8_n8 s
2.4 TR BB BREKIE BT =8 R0 W 0o o705 082 o

T S AT, 45 AbE B E RN IL AR W6 > v eem 0w sem
W3>W2>W4>W7>W5>W0>WI,#54b# a2 7 TP Average 116.75
ﬁ?ﬂﬁ%ﬂ$&ﬁ%7ﬁ¥,/ﬁ§qﬂfz§%%%ﬂfi W6 FruEZ SD 4.71
(256.70 kg-667m™?) 5= i AR AL E W1(116.82 A5 R CV/% 4.03
kg 667m ™) F Al 22 139.88 kg*667m ™%,
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Table 4 The differences in main agronomical traits among different irrigation treatments
o I%K i_%*ﬁ FZETH ﬁi‘ﬂ%éﬁ 667 n? T4 Eﬁbk*ﬁﬁ ThiH

b Height Main panicle  Main stem Nodes per Panicle weight ~ Spike number ~ Seed weight 1000-sced

Treatments Jem length diameter main stem per plant per 667m’ per plant weight

/em /em /node /g /myriad % %

WO 109.10" * 25.10" 0.35"" 6.4"" 3.20" " 4.7728" 1.16" 6.00""

Wi 135.30" * 31.00" " 0.42"" 6.6"" 3.39"" 5.4509 1.26"" 6.75

W2 142.40" * 39.20" " 0.38" " 6.5"" 4.73 5.7492 2.64 7.65""

W3 133.10" * 27.90" * 0.41"" 6.1° " 3.60" 4.6931" 2.51 6.95""

W4 170.20* * 37.10°° 0.56" " 7.7"" 5.38 6.8794" * 3.3 7.30" "

W5 141.40" 29.20% " 0.51"" 7.4%" 4.42" 5.0896 2.80 7.05%*

W6 150.40" " 35.10% " 0.53"" 6.9"" 5.08 6.3828" " 3.55" " 7.35""

w7 162.10 30.40 0.45 8.3 5.53 5.3934 2.47 6.70
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Table 5 Yield differences among different treatments

3w UNE JE 5%BHE 1%
- Yield per plot Yield IK- 2K
Treatments iy 2

/(g*12m=?) /(kg*667m=2) 0.05 level 0.01 level

w6 4618.33 256.70 a A

W3 4526.67 251.61 ab AB
w2 4265.00 237.06 abe ABC
W4 4198.33 233.36 be ABC
w7 4081.67 226.87 c BC
W5 3896.67 216.59 c

W0 2275.00 126.45 d

Wi 2101.67 116.82 d
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Table 6 The correlation coefficients and association degree between agronomic traits and grain yield

- - FHK FZEM FETH HpkEEE  RAEBUES pkkiE THRLE
Jb3 AEEY B o . . . . i .
N . Main panicle ~ Main stem Nodes per Panicle weight ~ Spike number  Seed weight 1000-seed
Treatments Growth Height . . 2 .
length diameter main stem per plant per 667m per plant weight
wo 0.3658 0.8265 0.9497 0.9175 0.6820 0.9042 0.7637 0.9877 0.7779
W1 0.3342 0.5455 0.5036 0.5467 0.5677 0.7347 0.4953 0.8501 0.5502
w2 0.6266 0.7303 0.6026 0.5047 0.5610 0.8929 0.8509 0.8238 0.6463
W3 0.9395 0.5329 0.4821 0.5287 0.4319 0.4722 0.4396 0.6707 0.6454
W4 0.5452 0.6030 0.7072 0.6031 0.7539 0.7184 0.5399 0.7323 0.8853
W5 0.9326 0.8648 0.6806 0.7055 0.7919 0.9118 0.6654 0.8675 0.9973
Weo 0.3933 0.7556 0.8767 0.9025 0.6008 0.9057 0.8813 0.8038 0.9238
w7 0.5697 0.6899 0.7002 0.8095 0.5155 0.6330 0.7340 0.8188 0.6331
KIRSE
Association 0.5884 0.6936 0.6878 0.6898 0.6131 0.7716 0.6713 0.8193 0.7574
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Table 2

FFERRK L RFREEDRIEMERE
Increased areas of the soil and water conservation

measures in the end of each decade

A i H Mt Hih i
Year Terraces Woodland Meadow Dam land
1959 0.0 0.0 0.0 0.0
1969 9.5 2.0 3.5 7.1
1979 29.7 5.9 10.8 33.4
1989 43.6 28.7 20.1 52.5
1996 64.2 39.2 26.3 73.9
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