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Effects of different irrigation amount on winter potato growth and
water use efficiency by drip irrigation under film

LI Yan-shan', BAI Jian-ming1 , XU SHi-kun?, PU Hong-mei1 S
WANG Yun-hua?, JI SHou-tang®, XIE Fu-sheng®, SUI Qi-jun’
(1. Industrial Crops Research Institute, YAAS, Potato Engineering Technology Center of Yunnan Province, Kunming, Yunnan 650205, China;
2. The Center for Agricultural Technology Extension in Luliang County, Luliang, Yunnan 655600, China)

Abstract: Through the field test, set up four irrigation treatments as 1350 m®*hm~2, 1650 m’®+hm~2, 1950 m’*
hm~%,2250 m?+hm ™2 and one control group as common furrow irrigation, have researched the effects on growth, yield
and water use efficiency of potato by drip irrigation under film. The results showed that: Compared the drip irrigation un-
der film with the conventional furrow irrigation, the potato growth was fast, the plant height, fresh weight per plant, the
tuber numbers and fresh tuber weight per plant were total higher than the furrow irrigation, also the added yield was
6416.08 kg*hm™2, increasing yield rate was 21.29% , the water use efficiency was higher than 79.5 (kg*hm™2"
mm~ ") . The water use efficiency of potato by drip irrigation under film has shown a decrease trend with increasing irriga-
tion quantity, but the yield and water consumption were added with the increasing irrigation amount. The yield was the
maximum as 39 732.0 kg*hm ™2 when the drip irrigation amount was 1950 m’+hm~2. When the irrigation amount in-
creased to 2250 m*+hm ™2, the yield was decreased 6 624.5 kg-hm™2, the decrease rate was 16.67% , compared with
the irrigation treatment of 1950 m®+hm~2. So considering the aspects of increasing yield and saving water, the suitable
irrigation amount was 1650 ~ 1950 m® *hm ™% m®, when the effective rainfall was 70 mm more or less in growing period.

Keywords: potato; drip irrigation under film; irrigation amount; water use efficiency; yield
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Table 1  Drip irrigation scheme in potato growth period
fhgm F K L/ (' 667m2) HEREE A
Treatment Irrigation quota
02-12 02-27 03 -07 03-14 03-31 04-12 04-19 04 -25 05-09 /(m*+667m=?)
T1 7.4 5.4 6.7 7.4 8.1 10.8 14.8 15.5 13.5 90
T2 7.4 6.7 7.4 6.7 11.5 17.5 18.9 16.8 17.5 110
T3 7.4 8.1 8.1 10.8 16.8 22.2 20.2 20.2 16.8 130
T4 7.4 10.1 10.1 10.8 18.9 26.9 23.6 22.2 20.2 150
CK 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0 240

2 AR50

2.1 AEEKLGEXNDHE EHERKPTZM

PR 2 A o B S SRR BLIR SR 5 5 BRI TE
BAEIRZ — AR K it v f Ak 2ot s 83l 6 D 2 B
ARKEFAESAR., B3R 2 ATF B, HEARE
JKAL B AE 575 60 d 247 T KL I8 HE AL B 7
HET S Rk E A B I, PR R R
R, T R R L PR B = N 3 H 26 H
F 5 H 3 HERKBGRG, 15 WA FRAS, AR K Ak
HIRR B 7E T S5 40 d 22 A7 IE e B Pk v Bl UK =
Hehn g n, Hod K & 1350 m® - hm ™21 2250 m®
hm ~ 220 FRRR 5 AT S50 40 ~ 45 d JE K AE g%, HAS
HE K AR PHAR R | 3 Ui B 7K 43 A A s 1 4
R ENERKER .

T TR FRE K S48 B BB b 5 A 5 E
BRI S22 1 TR A i VAN T) 39 7K Ak B 34 7 R
BUH KD 2.4 A T HEAS [R)E 7K G X o3 Ak
SUMH AR SR  T UE Ab 3R B VA A AR TE A
ARERARA AR 25, B30 dESETNE
IIBEEAANTK T RV 7K Ak 34 B B B IR A
ITETE R, 5 FLak B 5 R AE

Bl A B R I HEE T VE SR R HE AL B
Lty S R I f TS S A AT N R A H 3 A 3
SR AR 28 o BT RN [V 7K A 3 )
PRZE - fif B 7 7 S 2RI BEE K R B TG
Hy RS, A T WIE 1350 m® - hm = 23K 2 H 28
fiof T I A T K AL FRA, PR L7E SR A A K
KRB AR 38 E A K R AR D S B b AR PR
HIAER, IS DG A A RO R, H LA I /K i 25
i R SRR — A R A R, A P TS —
BRI S 1) 45 d PVE & HE K
Ab T ) 2 e T A R K AR B R T R R K
Ab B R g T AR A T ) S, X T B TS U
J5 3 I A g o R K R R K R, T S

BRI A 7 I I R 7K G e SRAH S N, 368 P 3 e 1 T
B EL RS A B R AR R TR R
2.2 AEEKLENSHEMTHERKNZMN

H e 3 W LA Y, B 0 T 0 VA IR K S
B BARRSS ERU A A ], Y Bl A AR R
PRI S 1 TR A, AT T8 45 VR 7K i ALh K B R 4
BHORE , B HE K 030, B Rk S5 SRR
POMAEH T 50 d J5, MK E A #] 2250 m® - hm~?
I, B2 SRS T A 5 HE AR B T HE 5 RV A
FALG , R HE RERG I Sh 48 B FRR 25 A TR T S 20
d 1} 1350 m®  hm = 2F1 1950 m® « hm =2 m® ¥ /K 240 3
(1) S BN AT EHIE R, TS 30 d TR T RN RL
TR AR BROIR R 4 DA . FKHE KL BRREA:
KA TR, FbRES E BB # i, MG 30
~50 d £ HE K AL B ARR 2 AU IR AW B, U H
2250 m’ + hm ™ 2P 7K B BRLRR 45 RO B 2R T B
AR B, £ 0B S 60 d 155
T REEEHCOEY 0 8 4, Ho 1950 m - hm = 2V /K &2
(R PR 25 RO IR B, B S 60 d 3K 2
9. 84, HKJ2: 1650 m® 7K B LRk 4 R 8.7 1,
1350 m® « hm 2P 7K B FRRR 45 AR 8 >, 2250 m’ -
h =K ARRES N 7.6 41~ I T S ETE
TS 50 ~ 60 d AcAT H B SE i i R, BB E K
IR A R 0T B 46 e, BRRR Eh SERCR DA
Peo HRLTETE W BRAR S B AR T UG — ERIOR
B SEHOY R, FEOR W SRR 25 S5 e 2 = TR T
THREAL PR (HAEE A T o R b 25 R B B Be s PUE
A RAK

TS ST TR R B9 U T 7K T A% S P R e SR M o
AR SAARTR] , SR A A E R A HE R R
TS P SR B ZE B T AR S 60 d PN B E K
S S T 2 A A (R K R #2250 m -
hm ™2, 7E 5 60 d J5 Bl A5 BRLUCHE /K S8 Jin K K
ARSI, PR R ZE SRR . X T REER A Eh 4% 8
(R HE I BE A O, & R AR B TN — IR R )



5 6 4] ME AT« AR HE KX ARE T T A S B8 S A 1 B 0 M SR B R 1

BAE TN T AT, R SR B R R AR ZE AR AR ER B S A B AR BRI S
TR, 4% Ak BRE K B 22 S AR, BUBRZENZ R L IR i 3 3K o & B vy L e U 2E
Ja, AR KR, FERR AR AR GS AR T RSB MIE SRR K

R2 FREIEKGEINDREM EEBEKNAFI

Table 2 Effects of different irrigation treatments on ground growth of potato

PR b3 H I Date
Characters  Treatment 3 _ g 0403 04-13 04-23 05- 03 05-13
T1 11.0 32.7£0.8abAB 38.1+1.8abA 45.5+2.3abA  53.5x1.1abABC 43.5+0.3bB
B T2 23.1 29.5+1.0bcAB 35.0£2.1bA 52.0+3.8aA 63.0+3.1aA 58.7+1.3aA
lzzl‘:t T3 15.1 33.6+0.8aA 35.7£2.2bA 47.7+1.2abA  59.0%2.1aAB 39.7+3.3bB
/em T4 18.4 33.7+1.2aA 44.7+0.7aA 46.7+0.9abA  48.0=4.5hcBC 39.0+3.5hB
CK 27.7+0.9cB 38.1+4.2abA 43.0+4.0bA 42.7+1.8¢C 46.7+2.4bAB
Tl 0.0 4.3+0.9aA 4.3+0.3aA 4.3+0.3aA 6.0+0.6aA 2.6+0.3cB
IR T2 2.0 4.0+ 1.0aA 4.7+0.7aA 4.3+1.7aA 6.0+0.0aA 3.320.3heB
Number of T3 1.0 4.3+0.3aA 3.7+1.5aA 5.0%0.6aA 4.7+1.2aA 4.7+0.3abAB
branches T4 4.0 4.3+0.3aA 5.0%1.0aA 4.3+0.7aA 5.0+0.0aA 4.0+0.6bcAB
CK 3.320.3aA 4.321.2aA 5.020.0aA 5.0%1.5aA 6.0=0.6aA
o T1 39.9 176.6 £3.5¢B 218.9 £ 14.7¢C 335.0+8.7bB  365.7+19.2abA 196.6 + 14. 1hcB
ﬂ;ﬁ? T2 121.8  270.9%14.9bA 280.4+13.4bAB  367.1+12.8bAB  402.9 + 16.7abA 239.1+31.9bAB
stem weight T3 94.3 267.9 + 4.2bA 280.4+14.7bAB  432.2+8.3aA  393.7 +24.7abA 251.3 +22.6bAB
per}’gla“‘ T4 141.7  311.0£9.2aA 328.4+13.9aA 358.5+8.4bB  415.7+8.5aA 157.7+6.9¢B
CK 157.3£6.6cB 245.1£14.0cBC  252.4+28.9cC  352.6+8.1bA 344.9 £25.9aA

e FIER G N PR RR2E R BB EKFE(P<0.05), TR,

Note: The lower — case letter in the same column represented the significant difference at 0.05 level. The same as below.
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Table 3  Effects of different irrigation treatments on underground growth of potato

H)
PRk Kb 3 HHH Date
Characters  Treatment g3 _ 5g 04— 03 04— 13 04-23 05 - 03 05— 13
T1 0.0 4.3+0.8aA 4.7+0.3bA 5.6+0.3aA 8.0+ 0.6abA 5.7+0.7bB
B g ™ 3.0 4.7+0.7aA 4.7+0.3bA 6.7+0.9aA 8.7+0.7abA 6.0+0.6bB
Tuber number T3 0.0 4.7+0.7aA 5.3+0.3abA 6.0+ 1.0aA 9.7+0.3aA 6.3+0.3bAB
per plant T4 4.3 5.3+ 1.3aA 6.0+0.6aA 6.3+0.3aA 7.0+ 0.6bA 6.0+ 0.0bAB
CK 4.7+0.3aA 5.0=0.0abA 5.7+1.2aA 7.7+0.3bA 8.0+0.6aA
T1 0.0 52.1+2.6¢B 179.0 +5.6bB 319.9+37.7bB  506.4+21.3cB 578.2+4.5¢B
s T2 8.7 67.1+2.2bcAB  211.8 +16.5bB 408.7 +26.5aAB  507.4 +24.7cB 668.3 +21.1bcAB
Tuber fresh T3 0.0 89.3+7.1abAB  201.9+3.9hB 448.7 +7.4aA 619.7+40.2bAB  829.4+26.5aA
weight/g T4 21.4 103.1 + 16.0aA 299.5 + 12.3aA 463.1+6.9aA 724.3 + 28.6aA 651.3 +39.6bcAB
CK 52.0+3.3¢B 194.4 + 14.4bB 311.9+24.5bB  534.7+29.4bcB  754.0+72.9abAB
T1 11.4 19.1+1.0bA 19.8 +0.6bB 25.3+2.4abAB  30.0+3.2abA 26.0+1.2bB
s T 9.5 20.7 +1.3abA 22.0+0.4abAB  27.7+2.1aAB 31.0 £4.0aA 28.7+2.7bAB
Root length T3 5.5 20.0+0.5abA 21.7+1.2abAB 20.7+2.7bB 21.7+1.7bA 28.3+2.6bAB
/em T4 11.0 19.5+0.7abA 21.3+0.9abAB  26.0+1.5abAB  27.0+2.6abAB 30.0+ 1.5abAB
CK 22.7+0.9aA 24.1+0.8aA 29.0+0.6aA 33.5+1.2aA 34.0+2.0aA
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Table 4  Effects of different irrigation treatments on yield and water use efficiency of potato

g
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7

WK AR P FeK A o ! K53 A
A FR Irrigation Effective KL Water P: +* Co.m pared . Ylelq Water use
. The change of . Yield with the increasing .
Treatment amount rainfall . consumption . efficiency
) / soil water / /(kg=hm™?) control + rate /(kg-hm~2mm-1)
mm mm storage/mm mm /(kg*hm~2) /% grm —rmm
Tl 135.4 71 -4.9 201.4 35790.6 abABC 5654.3 18.76 177.7
T2 165.7 71 -1.8 234.8 37579.4 aAB 7443 .1 24.70 160.0
T3 194.9 71 -3.3 262.6 39732.0 aA 9595.7 31.84 151.3
T4 225.3 71 -2.1 294.1 33107.5 beBC 2971.2 9.90 112.6
CK 359.8 71 -5.6 425.2 30136.3 cC 70.9
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