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Water consumption characteristics and growth dynamics of potato under
mulched drip irrigation with soil water deficit regulation

LI Jing, ZHANG Heng-jia, ZHOU Hong
( Department of Agricultural Water Resources Engineering, School of Engineering ,
Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: An experiment was conducted to determine the effect of water deficit on soil moisture, water consump-
tion, growth, and tuber yield of potato under mulched drip irrigation in Hexi oasis region, with “Qingshu No. 168" se-
lected as the experimental cultivar. There were mild (55% ~ 65% of field capacity, FC) and medium water deficit
(45% ~55%FC) at both tuber initiation and tuber bulking stages, mild water deficit at tuber starch accumulation stage,
resulting in five water deficit treatments. The non-soil-water-deficit (65% ~ 75%FC) was taken as control. Results indi-
cated that soil water content varied more in 0 ~ 40 c¢m than 40 ~ 60 c¢m soil layer. The stored soil water for the mild and
medium deficit at potato tuber bulking was 8.1% and 18.7% lower than that for full irrigation( P < 0.05), and the dai-
ly water consumption decreased by 60.0% and 73.0% respectively. The leaf area index (LAI), leaf area duration
(LAD), and relative growth rate (RGR) of potato were compensatory increased by re-watering after various water deficit
at tuber initiation, while the LAI, LAD, and RGR decreased in the plants subjected to mild and medium water deficit at
tuber bulking and mild deficit at starch accumulation, with tuber yield reduced by 22.3% , 26.5% , and 38.7% com-
pared with that of full irrigation. Therefore, green leaf area should be maintained by sufficient water supply at late growth
stages of potato, which is beneficial to tuber yield.

Keywords: water deficit; mulched drip irrigation; potato; water consumption; growth indexes
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Table 1 Experimental design

HEE HeENi

e TERR

JOEE] B (37d)  RI(38d)  RI(45d)
(62 d) ;
Treatment . Tuber Tuber Starch
Seedling . . .
initiation bulking accumulation
WDI 65~75 55~ 65 65~75 65~75
WD2 65~75 65~75 55~65 65~75
WD3 65~75 65~75 65~75 55~65
WD4 65~75 45~55 65~75 65~75
WD3 65~75 65~75 45~55 65~75
CK 65~75 65~75 65~75 65~75

VE 1) A K R o K R 9%
Note: 1) means soil water content in percent of field capacity.
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Table 2 Irrigation quantity and precipitation during potato growth period

4] HEIE EEEY PN TEMBURIN
Seeding Tuber initiation Tuber bulking Starch accumulation
5 " o - —
7] - 1 7] - 7 - HE) -
Treatment P W R 1 R W R it K W T P W R 1
Irrigation L. Irrigation L Irrigation L. Irrigation L.
. Precipitation . Precipitation . Precipitation . Precipitation
quantity quantity quantity quantity
WD1 61.4 45.0 131.8 60.6
WD2 59.7 98.8 27.9 59.8
WD3 59.3 109.4 123.9 27.8
4.1 65.3 21.9 86.0
Wbh4 60.1 17.0 123.7 58.8
WD5 62.5 108.7 16.9 62.2
CK 64.0 120.4 132.1 62.6
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Fig.1 Profile soil water distribution in 0 ~ 60 cm layer in different growth stages
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AhFE WD4 +HE KBS CK ) 22 3808 B
WD4 5 WD2 ,WD3 [i1] 22 53K i 7K V- R K
HRRE T A WDS AR - HEIVOK & H CK I e
18.7% , LLERFE 7 SR AL WD2 1 i 2 08/ 11.5%,
SR WD2 AbBE 5 %) IR CK ) 3K B 22 S5 oA
# (05 WD1.WD3 ,WD4 ] 25 57 3% . JE R BRI
JE 5 AbFE WD3 -4 K /N, HX — i 4 4% Ak
Jot B Ta] I K A R AN
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Z2IE U AT RE (K SRR T, HARZK SR
BEMT CK 45% .51.8% . WKW KIGH) WDI,
WD4 4b P H AEZK SR FE W E G, 5 CK 2R AR,
T R 1 742 B N v B2 7K 43 I 5 4b 3 WD2 . WD5
5 K 22573 5.3, l CK W0k > 60% F1 73% , H.H
JEK A7 WDS LR EE I WD2 H FE/K 5 B I 2%
W/ 32.1% . E ATERY T, MR I AR BT
R SRR, HRE KRt 2 RS s T
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Fig.2  Stored soil water in O ~ 60 cm layer during various growth stages of potato
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Table 3 Water consumption characteristics in different growth stages of potato
4 HeEIE HeER R TER LR 3
Seeding Tuber initiation Tuber bulking Starch accumulation BENECVIS
; Total
M HEEK  HEAH HFEK  HEAHE HFEK  HEAAHE HFEK  HEAHE
B KB Lk Lok £k B water
Treament FERE g g KR g mee FRE Cmp Tz BRE mp TRec e
/o DWC WCC Jem DWC WCC Jim DWC WCC Jim DWC WCC /mm
/(mm+d™") /% /(mm+d™") /% /(mm+d™") /% /(mm+d™") /%
WD1 92.11 1.49a  22.48ab 105.52  2.57¢ 25.77d  142.00  4.06a 34.66a 70.62 1.59a 17.09a  410.25
WD2 74.96 1.21a  20.47ab 156.85 3.83b 42.83ab 59.78 1.71b 16.32d  74.63 1.70a  20.38a  366.22
WD3 90.39 1.46a  20.24ab 169.65 4.14ab 37.99bc 127.58  3.65a 28.57b  58.92 1.34b 13.19a 446.54
WD4 79.85 1.29a  21.39ab  92.13 2.25¢ 24.68d 131.18 3.75a 35.14a 70.12 1.5%a 18.78a  373.28
WD5 93.45 1.51a 24.20a  175.70  4.29a 45.50a 40.46 1.16¢ 10.48e 76.51 1.74a 19.82a  386.12
CK 109.85 1.77a 20.39b  192.07 4.68a 35.66c  150.67  4.30a 27.97c 86.06 1.96a 15.98a  538.65

T R PRGN BE T REAR R FRIRTE P os/K P 1225 B3, TR WC KR FIFR, DWC Sy HAEK SR RIFR , WCC HE KB R EURAR .

Note: Different letters indicate statistical significance at P < 0.05 level within the same column. The same as below. WC was the short for water consump-

tion. DWC was the short for daily water consumption. WCC was the short for water consumption coefficient.
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M CK AR & 25 570

2.3 BEASHEREBEKRIITHZME
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Table 4  Plant height and stem diameter of potato subjected to limited irrigation

Y P58 U EY N TER R S
Seeding Tuber initiation Tuber bulking Starch accumulation
Jb 3 — - — - — - — -
Treament Pk 22 B 2 B 2 B 22
Plant Stem Plant Stem Plant Stem Plant Stem
height diameter height diameter height diameter height diameter
WD1 22.2a 0.76a 47.8a 1.03a 78.2a 1.32a 107.6ab 1.39a
wWD2 19.9a 0.60ab 44 . 1a 1.13a 83.9a 1.30a 92.3ab 1.35a
WD3 21.0a 0.71a 44 .3a 0.97a 75.0a 1.34a 87.17b 1.39a
wWD4 20.3a 0.61ab 41.1a 1.02a 72.6a 1.37a 92.2ab 1.39a
WD5 23.6a 0.64ab 46.2a 1.00a 94 .4a 1.03b 121.3a 1.27a
CK 23.3a 0.73a 45.9a 1.19a 90.6a 1.31a 106ab 1.52a
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1] LAL 22 S AEIZ B oK, i A Ve TR R IS
MR R L% , LAL 2R3 T B, AL 3R] LAT 25 53k 2]
&Ko HE 3b Al B A I ET A IO S
F(LAD) 2 Lt s, s ATEM FLE M WD3 fil CK
IR 6.5% .8.7% , AL FE WD1, WD2, WD4 &%
WD5 5 B BT, TR BE 43 5 R 35.4% .3.8% .
15.0% .6.6%
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ATERS TR S, 7E MR 52 Hh BE 7K 4398 =5 () WDS Ak
FRAURR S5 B K 43T 5 1 WD3 Ab BRI R A e I
7% LAL 2R R B, AV 3 LAD o S 2848 T a3,
PRI U A3 A 232 3 B BE K 43 =5 1Y) WD il
WD4 Ab P AJE R AR B 5 H LAD 5 g Ab B K
X REAH LU AT B S b T g, 3R AR SR TY A
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Fig.3 Changes of LAl and LAD at different growth stages of potato
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PSR WD3 88 CK Sk T s K 1.5% , H
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Fig.4 Changes of dry matter and relative growth rate at different stages of potato
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Table 5 Tuber yield of Potato under different water treatments
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