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Y (g/m’) ET (mm) WER = 1
(ET) WER>1
ET =P+S,,; =S (%)
P Sini (0~100 cm) 1.5
(mm)  Sp, (mm) SAS 9.0 (ANOVA) Excel
(mm)= (cm)>< (1.45 g/em®) 2007
> (%) )
(WER)
WUE,, WUE. 2.1
WER = WER, + WER, = WUE; + WUE:; (6) 20092014 (1 3
WER, WER, ( ) ( )
2009—2014 /
WUE, WUE,
WUE,, WUE,, ( ) / 2
WER
2
WER<1
F1 DHRENEF. REFARMEEXTHEFEMLHHS
Table 1 Economic yields and land equivalent ratiosunder different planting patterns of potato, vetch and naked oat
(kg/hm’)
LER;; LERy LERp, LER, LER,  LER,
2009 33705 1 130.0 3 288.0 2 029.5 0.78 1.07 0.82 111 1.85 1.93
43365 10515 40155 1 821.0 - - - - - -
2010 32895 1080.0 42135 2 500.5 0.73 1.10 1.01 1.21 1.83 2.22
45000 9795 4 179.0 2 061.0 - - - - - -
2011 4251.0 11865 4 380.0 2 236.5 0.92 1.32 0.76 1.13 2.24 1.81
4 608.0 9000 5 787.0 1 983.0 - - - - - -
2012 4 669.5 508.5 4 348.5 2 635.5 0.75 0.84 0.74 1.08 1.59 1.82
62355  603.0 509115 2 430.0 - - - - - -
2013 7 183.5 585.0 6 832.5 1 674.0 0.62 1.20 0.61 0.95 1.82 1.56
11 584.5 4860 11 2785 1 755.0 - - - - - -
2014 6 972.0 873.0 6 651.0 2 005.5 0.74 1.29 0.88 126  2.03 2.14
9 4170 6780 7 594.5 1 587.0 - - - - - -
LERy LERy LERy,
LERo LER, LER,
2009—2014 3 6 a / /
(2010 / )
/ 1
62% ~ 92% 61% ~ 101%
(2010 / )
1 2 6a /
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/ LER(LER, LER, 1.59 > (P<0.05) /
~224  1.56~222) 1.2 2 /
2 3
2.2 2552 ~340.5 mm 206.8 ~ 271.0 mm
2.2.1 2009—2014 205.2 ~ 275.4 mm / /
(2 >

*2 DRFJ/ETMIRFB/GZEENREREKE

Table 2 Water consumption under potato intercropped with vetch or naked oat

(mm)

2009 327.1 Aa 243.7 Ac 330.9 Aa 269.3 Ab
318.6 Aa 246.2 Ac 333.7 Aa 255.8 Ab

SE 20.4 17.3 27.1 17.0
2010 320.3 Aa 238.2 Ac 317.6 Aa 257.6 Ab
326.1 Aa 233.6 Ac 315.3 Aa 263.1 Ab

SE 22.9 19.5 30.2 18.3
2011 303.8 Aa 215.1 Ab 261.1 Aa 213.5 Ac
318.5 Aa 220.0 Ac 255.2 Aa 228.3 Ab

SE 27.4 15.7 18.2 22.1
2012 317.9 Aa 206.8 Ab 285.2 Aa 205.2 Ac
310.2 Aa 210.1 Ab 278.9 Aa 218.9 Ac

SE 19.8 11.6 26.3 20.0
2013 3372 Aa 250.5 Ab 329.7 Aa 268.4 Ac
341.7 Aa 246.8 Ab 322.5 Aa 270.0 Ac

SE 30.6 17.2 28.4 13.9
2014 340.5 Aa 271.0 Ac 344.0 Aa 275.4 Ab
336.4 Aa 268.4 Ab 347.8 Aa 272.2 Ac

SE 34.1 15.4 30.2 11.7

324.5 238.4 311.4 248.2

325.4 237.5 308.9 251.4

SE 23.7 18.2 20.5 13.6

P<0.05
P<0.05 SE
2 2009—2014 (P<0.05)
3 6a 24.3% ~26.2% 13.3%
2011 2012
25.1% 23.7% 25.5% 2009 2010 2011
(P<0.05)
2.2.2 2009 — 2011 2010 2011
2014 ( 3
/ / 2
6a
/ /
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Table 3 Water use efficiencies and water equivalent ratios under potato intercropped with vetch or oats

(g/(m* mm))

WERp, WERy WER, WER,  WER, WER,

2009 1.03 Aa 0.46 Ab 0.99 Bb 0.75 Aa 0.76 b 1.09 a 0.83a 1.06 a 1.84 a 1.88 a
1.36 Aa 0.43 Ab 1.20 Ab 0.71 Aa - - - - - -

2010 1.03 Aa 0.45 Ab 1.33 Aa 0.97 Aa 0.74 b 1.08 b 1.00 a 1.24a 1.83b 2.24a
1.38 Aa 0.42 Ab 1.33 Aa 0.78 Ba - - - - - -

2011 1.40 Ab 0.55 Ab 1.68 Ba 1.05 Aa 0.97 a 0.75a 0.74 b 0.81a 1.82a 1.55b
1.45 Ab 0.41 Bb 2.27 Aa 0.87 Ba - - - - - -

2012 1.47 Ba 0.25 Ab 1.52 Ba 1.28 Aa 0.73 a 0.86 b 0.72 a 0.88 a 1.59b 1.60 a
2.01 Aa 0.29 Ab 2.12 Aa 1.11 Aa - - - - - -

2013 2.13 Ba 0.23 Ab 2.07 Ba 0.62 Aa 0.63 a 1.19a 0.59 a 0.96b 1.81a 1.55b
3.39 Aa 0.20 Ab 3.50 Aa 0.65 Aa - - - - - -

2014 2.05 Ba 0.32 Ab 1.93 Ba 0.73 Aa 0.73b 128 a 0.89 a 1.25a 2.01a 2.13a

280Aa  0.25Ab 2.18 Aa 0.58 Aa - - - - - —
1.52Ba  0.38Ab 1.59 Ba 0.90 Aa 0.76 a 1.14a 0.79 a 1.14a 1.81a 1.83a
2.06Aa  0.33 Ab 2.10 Aa 0.78 Ba - - - - - -

i£: WERp; WERy WER;, WER,
WER, WER,
2 2009 2011 (141
2009—2014 /
/ [15] / [15]
/ / 2 2009—
2014
1m 2
3 2009—2014 / 7
/ 2 WER 1.59 ~ 2.01
1.55~2.24
2011 2012 1l
WER 41.4% 29.6%
2009—2014 2 WER 6 2
1 8 +3
3
3.1 LER
/ / 2 2 ( /
/ ) LER 1.9 ( 1.2)
0.77 1.12
2 LER 1.91
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Productivities and Water Use Efficiencies of Different Intercropping
Systems of Potato in Arid Agricultural Area in North Foot of Yin
Mountain

HOU Jianwei', DUAN Yu™**", ZHANG Jun***°, ZHAO Peiyi***, JING Yupeng®>*”

(1 Wujiang College, Tongren University, Tongren, Guizhou 554300, China; 2 Institute of Resources and Environment and
Detection Technology, Inner Mongolia Academy of Agriculture & Animal Husbandy Sciences, Hohhot 010031, China; 3 Inner
Mongolia Key Laboratory of Dryland Farming, Hohhot 010031, China; 4 Scientific Observing and Experimental Station of
Arable Land Conservation (Inner Mongolia), Hohhot 011705, China; 5 Wuchuan Scientific Observing and Experimental Station
of Agro-Environment, Ministry of Agriculture, Hohhot 011705, China)

Abstract: Potato is one of the main crops in the north foot of Yin Mountains in the Inner Mongolia. Optimizing the
planting systems of potato can increase the yield of potato, prevent the degradation of soil fertility, and promote the sustainable
development of agriculture. A long—term field plot experiment was conducted from 2009 to 2014 to study the effects of
intercropping potato with vetch or with naked oat on the land productivities and water use efficiencies.The results showed that:
the yield-increasing effects were strong and similar between the intercropping potato with vetch or with naked oat, Land
equivalent ratios(LER) were 1.59-2.24 and 1.56-2.22, respectively. Water consumption increased or reduced insignificantly
between different intercropping system, but there were significant differences in water consumption between different
experimental years, the maximal reduction in water consumption were 25.1%, 23.7% and 25.5%, respectively. Intercropping
system had obvious advantage in water use, they significantly improved the water use efficiency, (water equivalent ratios were
1.59-2.01 and 1.55-2.24, respectively), particularly for vetch and naked oat. In addition, the water use effect of intercropping
system was closely related to the rainfall. In general, potato intercropping mode is beneficial to improve field productivity and
water use efficiency, particularly for vetch and naked oat.

Key words: Arid agricultural area; Potato intercropping; Field productivity; Water use efficiency
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