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Moisture Dynamics and 'Supply and Demand' on Potato Fields

in Arid Areas of Southern Loess Plateau
REN Wenjiang, REN Liang, LIU Shengxue*

(' Huining Agricultural Technology Extension Center, Huining, Gansu 730799, China )

Abstract: The effects of moisture dynamics and water consumption were analyzed by measuring the soil water content
for different treatments at different growth stages in order to understand the moisture dynamics, water demand characteristics
and water demand critical stage in potato fields in the southern loess Plateau. The results indicated that seasonal level and
vertical level changes of potato fields were the major function at soil moisture changes in arid areas of the southern loess
Plateau. Changing with time, the trend of traditional field culture was "drop - up", and mulching planting was "up - drop - up".
Changing with depth, the trend of traditional field culture was "drop - up", and mulching planting was "up - drop - up" in general.
Soil moisture contentin the 0-20 cm layer changed intensively, being the most variable layer of potato field. Soil moisture in the
40-80 cm layer changed actively, being the vigorous layer of potato field. Soil moisture in 20-40 cm and 80-100 cm layer
changed slowly, being the gradient layer and sluggish layer of potato field. Water consumption was related closely to the
model year in potato field, increasing with the increase of rainfall. The water consumption was 258.6 mm for traditional field
culture, and 264.1 mm for mulching in the whole potato lifetime. The maximum water consumption was at the tuber formation
stage, with a consumption of 2.2 mm and 2.8 mm each day, respectively, for the two culture modes, being the key water
requirement stage of potato in the semi-arid areas. The rainfall was 69.8 mm during this time, and soil available water was
depleted substantially. Shortage water reached 7.0 - 29.6 mm. Therefore, collecting water for supplemental irrigation would be
acontingency measure to deal with the dry conditions in critical stage and obtain stable yield.
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Table 1 Characteristics of different planting patterns of potato

Ab 3

Treatment

AR

Characteristic

ABEXLE(T))
Full mulching with double ridges

WIENE T 55 . KRZETE 70 em, i 15 em, /NETE 40 em, 5 10 em, [ 120 em T (10 H I 4> Hb i 75
i HBEAE /N IE rh Gk L R RN AR R ZE R N P TFLAE R A8 0 AR D, S0 217

APREZENE(T,) PRI G . 2298 70 em, (5 15 em, ZEIFE 40 cm , 90 em T (19 1 BF 55 2817 , ZBVA NG,
Half mulching with single ridge RN e 2B FH AT FLAR i 5 05 4 , B 284 A 217

AR (T) PAIEAE LRI . 2B 70 cm, 5 15 em, ZEI4 B840 em. FH 120 em B (1 315 4 TR 3 L T HR D
Full mulching with single ridge G BT RERNITE 2B A TFL AR R S 1 , B 206 b 21 7

AEHRZE s (Ty) HZEVEE LRI RS . 2858 70 em, 15 15 em, ZZE I 10 em AR, 2274 58 40 em. 90 cm
Micro groove on half mulching I IR 5 2B AT, BV AN o BRI LE 2B M0 P T L AR 0, TR 2B RR AN 217,

A28 FAVA (Ts) WZEVE 2R . 225870 em, = 15 em, ZZE HIEIJF 10 em ERIA AR, 2215 5840 em. 1120 cm
Micro groove on full mulching FEYHUBE A T A G VA TR ) 4 PR ™ BRI T B0 P T L i 9 , 28R 217 .
AP (T) SEAEANR 2B 4 M T 3 55 o T 120 em 58 (4 LI 4 b T 7 55, IEETRI 5 10 em , =35 BRI AT
Full mulching with convention planting FLIEANES , $5 551 T RERY BRAE AN, 171 55 em.

AR (T,) PR T B 55 . 2B 9870 em, JH 90 em & (14 ML 55, B R] B 40 em , FEFPIFAERE T TFLAERD A%
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Table 2 Soil moisture of potato field at different growth stages

2011 2012
ARERJRY RERME e BRI IR R || A3 2% RRRME el B R Al
Treatment Layer Sowing Emergence Bud flower Swelling Maturity |[Treatment Layer ~ Sowing Emergence Bud flower Swelling Maturity

0~20 9.75 10.38 6.12 11.47 15.73 0~20 13.88 17.17 8.87 14.23 15.55

20~40 8.35 8.98 9.46 8.04 11.99 20~40  14.51 17.60 10.86 12.45 14.97

T 40~60 8.11 8.09 8.35 8.45 9.69 T 40~60  12.03 15.79 11.45 8.89 13.95
60~80 8.39 9.86 7.66 8.09 9.52 60~80  11.47 14.94 11.57 7.10 12.65

80~100 8.45 9.87 8.64 8.67 8.70 80~100  9.71 12.89 12.59 8.33 12.12

0~20 9.20 9.16 5.65 7.66 11.06 0~20 15.77 18.76 8.98 14.94 15.84

20~40 9.30 9.58 8.04 7.87 9.34 20~40  15.67 2031 11.50 12.16 15.60

T 40~60 8.10 8.39 8.22 8.30 8.40 T, 40~60  13.51 16.13 11.58 10.96 15.50
60~80 8.37 8.81 9.45 11.03 9.21 60~80  11.76 14.67 11.58 9.98 12.96

80~100 9.09 10.42 9.16 10.53 9.66 80~100  9.40  12.30 11.39 9.07 13.81

0~20 8.94 9.12 6.24 10.27 12.33 0~20 12.00 17.50 10.68 15.69 15.76

20~40 8.64 10.05 9.87 8.57 11.09 20~40 14.04 16.84 13.34 13.30 15.68

Ts 40~60 8.24 8.81 9.83 9.03 11.19 Ts 40~60 12.39 15.67 12.98 10.71 14.88
60~80 8.64 8.11 9.72 9.55 10.24 60~80 10.48 14.56 13.03 10.37 14.74

80~100 9.07 10.50 9.28 9.39 8.61 80~100  9.64  14.13 12.51 11.25 14.36

0~20 8.98 10.91 7.60 10.82 10.38 0~20 12.24 16.60 10.13 13.07 15.75

20~40 8.45 11.02 9.21 9.51 10.69 20~40 14.07 15.95 12.37 10.86 15.85

Ts 40~60 8.54 9.50 9.29 8.37 9.10 Ts 40~60 13.86 15.31 13.30 7.75 14.44
60~80 8.47 8.83 9.59 8.13 8.72 60~80  12.29 14.03 12.53 8.85 13.00

80~100 9.50 10.33 9.25 9.36 9.07 80~100 10.04  12.56 11.17 10.55 12.89

0~20 8.45 9.79 6.72 7.92 10.79 0~20 13.24 16.15 9.24 12.07 15.59

20~40 9.19 8.99 7.89 7.61 9.82 20~40 12.91 19.27 9.71 9.28 15.44

T, 40~60 8.58 9.46 8.46 7.73 8.53 T, 40~60  11.65 15.42 10.37 6.90 14.40
60~80 8.81 9.18 8.90 8.93 8.72 60~80 9.91 13.27 10.43 6.86 12.61

80~100 9.48 9.71 9.90 9.90 9.63 80~100  10.19 13.14 11.21 9.10 12.45

0~20 6.77 5.90 4.46 10.93 18.14 0~20 14.02 14.34 7.67 14.51 13.12

20~40 8.24 8.25 8.07 8.02 11.75 20~40 1291 14.12 10.05 1291 13.14

Ts 40~60 8.70 7.80 7.68 7.76 9.92 Ts 40~60  12.46 11.05 10.15 11.90 12.48
60~80 8.90 8.77 8.32 7.83 8.60 60~80 9.65 9.55 10.37 9.98 14.72

80~100  10.58 9.55 9.41 9.93 10.48 80~100  9.00 8.87 9.89 9.89 12.99

&3 ARBRETEASKFENERZH(%)

Table 3 Coefficient of variation of soil moisture horizontal variations at different soil levels

2011 2012
b3 Jb
Treatment 0~20 20~40  40~60 60~80  80~100 Treatment 0~20 20~40 40~60 60~80 80~100
T, 32.36 16.72 7.77 10.83 6.41 T, 22.35 18.25 21.01 24.69 18.01
T, 23.61 9.14 1.54 10.81 6.94 T, 24.17 23.33 16.95 14.32 17.77
Ts 23.59 10.99 12.12 9.32 7.49 Ts 19.96 10.67 14.89 16.82 16.05
Ts 14.60 10.88 543 6.23 5.14 Ts 19.44 16.01 23.13 16.12 10.86
T, 18.23 11.07 7.18 1.96 1.86 T, 21.12 31.27 28.84 23.86 14.62
Ts 53.39 18.20 11.43 5.02 5.30 Ty 22.62 12.07 8.62 20.13 16.49
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Table 4 Coefficient of variation of soil moisture for different treatments at different growth stages

2011 2012
JZIR FERAD e BRI R el JZI FERAD e BN R e
Layer Sowing  Emergence Bud flower  Swelling  Maturity Layer Sowing  Emergence Bud flower  Swelling Maturity
0~20 11.77 19.14 17.19 16.65 20.02 0~20 10.17 8.84 11.36 9.31 6.93
20~40 5.12 9.88 9.82 8.23 9.72 20~40 7.43 12.93 12.28 12.69 6.70
40~60 3.09 8.17 9.04 5.84 10.94 40~60 6.79 12.79 11.15 20.77 7.17
60~80 2.62 6.43 9.10 13.58 6.92 60~80 9.78 15.00 9.29 17.41 7.49
80~100 7.56 4.01 4.40 6.58 7.56 80~100 4.47 14.63 8.72 11.10 6.41
0~100 1.25 7.27 6.67 3.66 8.35 0~100 5.34 11.53 9.59 11.81 4.50
%5 AREHMTIASEETUERFM(%)
Table 5 Coefficient of variation of soil moisture vertical variation at different stages
2011 2012
Qb B WERLY R BN O Jb3 RN ES W JREY)
Treatment Sowing Emergence Bud flower Swelling  Maturity Treatment Sowing Emergence Bud flower Swelling Maturity
T 7.54 9.58 15.62 16.03 25.60 T, 15.64 12.04 12.44 29.46 10.58
T, 5.99 8.35 18.50 17.42 10.17 T, 20.47 19.42 10.31 19.94 8.69
Ts 3.70 10.33 17.28 6.76 12.92 Ts 14.65 9.15 8.51 18.16 4.05
Ts 5.17 9.25 8.77 11.60 9.19 Ts 12.95 10.83 10.50 19.95 9.93
T, 4.84 2.60 14.14 11.62 9.61 T, 13.13 16.24 7.38 24.24 10.67
Ty 15.85 16.98 24.55 16.28 25.25 Ty 18.71 21.93 11.50 16.65 6.34
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Table 6 Water consumption of growth periods for different treatments

2011 2012
0~100 cm 7K &5t 0~100 cm 7K &t
SO SWS AT IR FEK R Qb SWS AT WIS R
Treatment HA SIS PGS wC Treatment HFHI SIS PGS WC
Sowing Maturity Sowing Maturity
T, 103.3 133.5 264.8 234.6 T, 147.8 166.2 305.3 286.9
T, 105.5 114.4 264.8 2559 T, 158.6 176.9 305.3 287.0
Ts 104.5 128.3 264.8 241.0 Ts 140.5 181.0 305.3 264.8
Ts 105.5 115.1 264.8 255.2 Ts 150.0 172.7 305.3 282.6
T, 106.8 114.0 264.8 257.7 T, 139.0 169.2 305.3 275.1
Ts 103.7 136.4 264.8 232.1 T 139.3 159.5 305.3 285.1

e SWSSHIEUKE, PGS AAEE MW=, WCHFEKE.

Note: SWS denotes soil water storage; PGS precipitation during growth stage; and WC water consumption.
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Figure 1 Soil water storage and stage rainfall of 0—-100 cm
soil layer at different stages
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