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Water consumption characteristics of potato under different precipitation
years in Bashang area in Hebei province

TANG Jian-zhao' , XIAO Deng-pan', GUO Xin-ze’
(1. Center of Geographic Information Development, Application and Engineering Technology Research of Hebei ,
Institute of Geographical Sciences, Hebei Academy of Sciences, Shijiazhuang, Hebei 050011, China;
2. Zhangbei Meteorological Bureau, Zhangbei, Hebei 076450, China)

Abstract: The water consumption characteristics of potato under different precipitation years was analyzed
based on the experiment data, soil water data, and climate data during the potato growing periods from 2010 to
2017. Results showed that total precipitation during potato growing period ranged from 260 to 449 mm, and 25% of
the experimental years were dry years. The amount of water consumption of potato ranged from 25 to 182 mm during
different growing periods, the water consumption was maximum for the period of planting-emergency and tuberiza-
tion-tuber bulking under wet years compared with other years. Water consumption during the period of emergency-
tuberization was more under dry years compared with other year types. The water consumption of potato during the
period of tuber bulking to maturity was more under normal years compared with dry years and wet years. Enhance
the water consumption of potato during the period of tuber bulking to maturity had positive effects on potato yield.
The daily water consumption of potato was highest during the period of tuberization-tuber bulking compared with
other stages under all year types and the values of which were 3.6, 3.9 mm, and 4.7 mm, respectively under dry,

normal , and wet years. Potato yields generally increased from 8,250 to 24,500 kg + hm™

. Water use efficiency
(WUE) of potato generally increased from 32 to 135 kg - hm™ - mm™' under experimental years and the WUE was
the highest under dry years. Enhancing the irrigation amount during the period of tuber bulking to maturity and me-

dium drought exercise made under other growing periods had significance impacts on increasing potato yield in Bas-
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Table 1 The physical properties of soil in the experimental site

LJREE em THERE/ (g em™) PHZE S KR % HH [R]F5 7K 2/ % TR K 8/ %
Depth Bulk density Wilting water content Field capacity Saturated water content
0~10 1.55 3.8 20.6 35
10~20 1.52 3.1 23.6 35
20~30 1.50 3.7 25.9 36
20~40 1.43 4.6 25.0 36
40~ 50 1.41 3.5 24.7 36




55 4 39

JREAE I A5 < AT U i XA [R] R R AR B R S 5% 25 R /K Ak 249

~ 100% M AFAy 52 LR T 54800, BARRE K 23 [
IR AN 2 Fi7n . 2010-2017 4R 5640y B
PRAEARIA) 43 IR 3 R
R ARGy T 2011 ,2015 4F KT SA4E 0y, D425
He KRR35 281,260 mm ;20122014 4EF
2017 4F M IE & 40, AR K K EE 318 ~372 mm
Z 8152010 4FA1 2016 4 AR E ARy, A K 2K 5
4359k 449 mm F1 393 mm,
1.3.2 HH4eKZ (ET) 5  EY HRFEKEE
s B 5P ARAE D A T K o0 HE RS O R I 2 HE bR,
SEVTEAEY K R AR B A S, 45 Pk
AR X A K A P I BTG, X R SR A
M5, BRI AT g ME—R R, D48 A K i 2
K HAERT K A AR W K, fEYH
[EJFE/K 12 VR 25 1 i 0 - 38 2 s ARk, 1y
[ 7K A A A A B
AW=P+1+G-ET-R-D (1)
Horp AW Ry 3K o e S B 9 B AR TR A P R B
JKE (mm) ;7 HETE (mm) ;6 HEE FTKE
(mm) ; ET AVEWIFE K & 80K H 25 i (mm) ;R 4
it (mm) ;D B (mm) o I EL R
o E, R, KRR 15 m IR,
IR T L2 B4 TR E ¢ figlng D, ik
95 DR K B D H AR IR B K o B R K A K
Rk FEA RO A AE - B v PRt A B 5% v t PT 22
B AR R, JET DL BSBOR, 0 1 M X 44
AR F B B A B AR K IR AR
ET =P - AW (2)
K AW A SRR EF S AT B+
Bk sk BMEY A B R (AT BAR) +
BroKE 54T (AR B ) S5k
ZF#.
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Table 2 The classification of year types based on
precipitation in study site from 1981 to 2017

AR [ 7K 5/ mm PRUER/ %
Year types Precipitation ~ Guarantee rate
F5F4E Dry year 226~302 76~100
IE#4F Normal year 303~372 26~75
HEIE4E Wet year 373~507 0~25

®3 WBRENHREKER

Table 3  The year types for the experimental years

AR Year types A Year

T 54E Dry year 2011, 2015
IE#4E Normal year 2012, 2013, 2014, 2017

FEIHAE Wet year 2010, 2016

1.3.3 LA FokaA Aacke it A DR EKy
FI R (Water use efficiency, WUE, kg + hm ™ -
mm ") FHEAXIT

WUE = Y/ET (3)
Horp Yy O (B kg - hm ™) ,ET N5
EFEKE (mm)
1.4 RS

I BIE R Excel 2016 #7544 1 (] 15
IR RIER
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2.1 2010—2017 &t M L X SHERFDEE
M E& Bk T
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TE RN EHIY B ~ 2 R K ~ B B
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SEREN 13.7% , FEHIE WL ~ B I KB B R KA
S R B, 155 90.5%
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Kl 2 R TAFREKAER T B AR AT B
BUMAEKRRE . READ ~ BB B, AP AR S48
EHEKETE 38 ~60 mm Z ], H A B4R T 4%
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P-E I E-T ‘ T-TB ‘ TB-M
£ H B B Growing periods

::P-E E-T T-TB Hl TB-M 43 A0 FHEF ~ i il
~EYIE R EYOIE R ~ W R E P K ~ EHOR R, T
i), Pk o R IR B AR /ME ; « @ 7 AU 3 {E  JE
TR LG ANT 355 IAREE 75%F 259% )T )6

Note; P-E, E-T, T-TB, and TB=M represent the periods of
planting to emergence, emergence to tuberizaiton, tuberizaiton to
tuber bulking, and tuber bulking to maturity. The same below. The
horizontal lines show the maximum and minimum values; the “ @”
shows the average value; the upper and lower edges of boxes show
75% and 25%.

1 RIEFEM(2010-2017 £ ) BHELRE
EEMREKRD
Fig.1 The distribution of precipitation during different growing

periods of potato in experimental years from 2010 to 2017



250 TR A X AR

o537 &

EFOK IR I ~ BYOE U B, B EFEK
HETE 27 ~44 mm Z[A], Horp - BAR AR B BEAEK
IR MR AR Rk il BHOE Il ~ 2 e
R KB B, AN R &K A 78 Th 44 W FE /K B 7R 25 ~
48 mm Z[H] JRIEAER T DA SRR B i L E Y
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Fig.2 The water consumption of potato during different

TB-M

growing periods under different year types
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Fig.3 The daily water consumption of potato during different

TB-M

growing periods under different year types
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Fig.4 Yield, ET, and water use efficiency (WUE) of potato
in experimental years of 2010 to 2017
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Fig.5 The water use efficiency of potato under different
year types from 2010 to 2017
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Note: The solid line represents the linear trend for water con-
sumption during different periods; single asterisks indicate statistical
significance at the 0.05 level.
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Fig.6  The relationship between potato yield and water

consumption during different growing periods
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