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Effect of Drip Irrigation Model and Irrigation Start Point on
Water Consumption and Yield of Sweet Melon
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(College of Water Conservancy and Civil Engineering, China Agricultural University, Beijing 100083, China)

Abstract

The field experiment was conducted to investigate the effect of irrigation models ( drip irrigation
under plastic mulching ( MDI) , drip irrigation ( DI) and subsurface drip irrigation (SDI) ) and irrigation
start point on water consumption and yield of sweet melon. The results showed that under the same
irrigation start point; MDI increased the yield by 16. 0% compared with DI; MDI increased the yield by
7.5% compared with SDI; SDI increased the yield by 7.9% compared with DI. The average water
consumption for MDI, SDI and DI were 193. 0 mm, 217. 3 mm, 239. 3 mm respectively. Under the same
drip irrigation model, the treatment of irrigation start point of 60% field capacity in extension vine and
flowering fruit stage, yield increased by 21. 0% compared with the treatment of 40% field capacity; the
treatment of irrigation start point of 80% field capacity in fruitage stage, yield increased by 9.3%
compared with the treatment of 70% field capacity. The appropriate irrigation start points ( the percentage
of field capacity) for the sweet melon were: seedling stage (65% ), extension vine and flowering fruit
stage (60% ), fruitage stage (80% ), mature stage (55% ).
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Tab.1 Treatment %
THE KT PR s K B (PR AR k%)
KB b

S ATFAE AL SR SRS
MDI-40-70 40 70
R #E  MDI-40-80 40 80
(MDI) MDI-60—-70 60 70
MDI -60 - 80 60 80
DI-40-70 40 70
b 2 3 DI—40-80 40 80
(DI) DI-60-70 60 70
DI-60—80 60 80
SDI-40-70 40 70
R HE SDI-40—80 40 80
(SDI) SDI - 60 — 70 60 70
SDI-60 —80 60 80

AR /DNXATE AL S m, mdb K 5 m, 7
Jermie 3 5K, 2258 1.4 m, 2B 25 cm, B 55 N 2E
A 2 AT AN EORATEE 0.7 m, BREE 0.5 m, B AT
PRECH 10 Bk AHSE /N X 2Z 8] 5 58 5l 40 em )
B IX, SDI AN DI /)y X AN TE B 2% JK 28 4 F & )l
() 75 8 30 em B Y b, MDT /) [X R A4S X 28 34 55
JE, AT R RIS A B — 2 A . MDT R DI SR AL
IEERR A FI R 0.4 mm BEJE H AR 16 mm ) E
A7, 18 Sk (A1 EE 30 em , 408 i & 2. 74 L/h, SDI SR H LA
O H T EEIE 2 B A 0.4 mm BEJE A2k 16 mm
() 2 5 AU T T HE T L T Sk A BE 40 em, BE Ui B
L1 L/h J A IR 25 em JIr A7 3 30 /) X 3 2%
FHTRIASE By FH () A8 38 5 3, it S 5 5, 48 B 45 1 fR 4
—F (=B AER)  3% F AT i AR 37 500 kg/hm® | R
% 230 kg/hm’, B B8 — & 255 kg/hm’, B R 4f
480 kg/hm” | S 5% K3 — v M il FH R 26 & P A
JIE 225 kg/hm® o /N IX FofoAE 5 2 057 9 L S A
w1 R R AR By R 1 R
1.2 WEHEREFE

(1) T35 K2 i 36 [E Decagon 24 W) A4
() ECH20 338 5 7K S8 WL R 40 We D) 4 438 5 7K A6
b o FERRASKEBREE 45 N 2B 1) v o) 0 B 2 iR AR AR
KZEB A, H1E LT 20 em Fil 40 em 2b 45 HL % — A~
EC =5 £REF R 2 — ko B WAL TE LT 20 cm
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Fig. 1  Cropping patterns, drip irrigation
pipe and mulch arrangement
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Fig.2 Daily water consumption for different low irrigation limits of the same drip irrigation model
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70 & 13.7% ; SDI — 60 — 80 1) 4= & H B it #E /K
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SDI —40 —70 & 16. 6% ;SDI - 60 — 80 14 77 31 21t
FE 7K %5 SDI —40 —80 15 7. 1% ., MDI Fil DI 4B iy
AT FEHR K R B T 5 SDL A R A9 LA o
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Tab.2 Water consumption of each treatment

during growing season mm

MDI 4b 3 SDI Zb ¥ FE/K &

SDI-40-70 192.3

Feki | DIAREL  FE/kE
MDI-40-70 181.2 |[DI-40-70 224.1

MDI-40-80 185.3 |[DI-40-80 241.7 ||SDI-40-80 218.6
MDI-60-70 193.2 || DI-60-70 242.2 || SDI-60-70 224.3

MDI-60—-80 212.3 ||DI-60—-80 249.2 ||SDI-60—-80 234.1

[ — K N RN, 3 A A A4 & 0 &t
FETK £ /NS KAR YK S - MDI SDI DI, fift & A Fi1 2R
SR K IAVE K T B 49 0l R 40% Fil 80% H [] 5 /K
9 3 A 4b B A DT AL 3 Y AR ) R FE K & g SDI
AP 10. 6% , ¢ MDI 4b 3 55 30. 4% 5 SDI 4b #L 1Y
A H W B FE K R MDI A P 18.0% o Al
3MEEK TN RAS W AR R, X ZEEN
MDT &b 3 1) B A~ JIN 28 34 55 A Hb B, JL T 1A Hh i 7%

R, K AT R IR 78 43 W SORI T, i LAFE 7K St Fe /)N ; SDI
Ab PR DI b AR L, B AR 9 i V8 A5 2 i R - T AR
FATA) , fHJE SDI ST, 7K 43 Bl B 45 i 6 3 A bk 1y
AR R)Z B TR R IOK S b T R R
o, T LA M T 7% e K DI A PR A HE K = B Ko
2.1.3  R[a) i AL R EIURAE Y &

R4 2008 4- 4 B W 1 4 %2k, Al Penman-
Monteith A X i+ 8 & B AE W) 78 K 7& B & ET,. U
MDI - 60 —80, DI —60 —80 FI SDI —60 — 80 3% 3 /™
KR BR, d5 AL B A A AR W AR K R ET,
Gyl 3 P EERL R ME RECK, . AU
TR 2 B K B R A & I R 4y A AT (5 A
22 H~6JJ 18 H), W6 HJ19H~8 5 H)
FMEW8 A6 H~8 22 H),5 FAO56 41 i £
At 1 b T R SR R R AR R B AT N T, &
RWFR 3 PR, 3 FOd R X T WAIEY R B
T FAOS6 43 b ) 4 47 (6, 3= 22 5t A 2 - 33 38 A 5K
T LKA RIH RS, sk R R R RN, AR
3 i HE R AR RN W R B B3R T MR B TS D
DT IR R R

R3 ARAHEEXEYRZYSE FAOS6 HMHEFEXT L

Tab.3 Crop coefficient of each drip irrigation model and the comparison with FAO56

2008 43 5 4 FAO56 4t
EEW
MDI - 60 — 80 DI-60 —80 SDI—60 — 80 DI [P
I (K ) 0.27 0.21 0.24 0.4
P (K ia) 0.72 0.96 0.83 1.05 1.00
JEW (K a) 0. 45 0.55 0. 45 0.75 0.75
EHEHEMWK 0.57 0. 66 0.62

38 M4l FAOS6 430k H fE % b Tag 98 T2 1 A
YRR FT WAL 88E, P2 2 A A0 E S 3
AR 24 B I AEK 78 316.5 mm, 55 Hb 7] Tt
AH L, MDI, DI f1 SDI 43 51 5 7K 32.9% .21.3% #lI
26.0% ,

2.2 =2

H AL H P G AT a2k 4 PR LU
HEOK T BRI 7 1A & 52, BT A AL 3 MDI -
60 — 80 [ L= k5, 4 70. 13 /hm” , DI — 40 — 70
PG, O 45,27 v/hm®, 2007 4EH H E IR F
Bl 0.31 J7 hm?, B= i 12,7 J7 v, 3 87 ol
40.97 t/hm® " A SCRT SR F B 3 o v A 5 1) 7 o
B0 1 22 b A% e 1 R SR 1 T R A T X 3 R
1 27.6% ~47.9% .

(1) [d]— i RERE =X, B HE KT BRI 3 &, ™
HE WG, SDT AR 4 Rl K T R AL B i
B MNFK K A :SDI - 40 — 70 SDI — 40 — 80 ,SDI —

x4 A HERXTFE.ERERRIIMERIT S
Tab.4 Statistical analysis of yield

e wr P

DI 4h ¥ SDI 4b 3t

MDI 4b 3
/t-hm ™~ /t+hm 2

/t-hm 2

MDI-40—-70 54.71¢ || DI-40—70 45.27 || SDI-40-70 49.34¢

MDI—40-80 56.97"|| DI-40-80 49.05° || SDI-40-80 51.24°
MDI-60—-70 60.66" || DI-60—70 53.73" || SDI-60-70 59.81"
MDI-60—-80 70.13" | DI-60—80 61.03"

TEra b e SR RR ] — T BT UR B — 4R AR 7E Py, KOF I

19 58 T 82, o [ — K T B TR AS [ 30 O ABE A B R AT S8 4T 43

ERLEE,

60 —70 SDI —60 — 80, £ 13 /K T B I 1 7 41

AbF R SDT — 40 — 80 % SDI —40 — 70 & 3.9% ;

SDIT 60— 80 #; SDI-60 —70 /5 9.0% , 5208 K]

THE 7K FRAH W] 4 795 2H 4k 37 o, SDT — 60 — 70 #5 SDI —

40 —70 & 21. 2% ;SDI — 60 — 80 %5 SDI —40 — 80 &

27.2% . 31 B i 2 30 0 2R S DR BT 1 AN [m] E K R

SDI-60-80 65.18°
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2.3 FEEEKENXZR

WE 3 R, A — K TR, 3 Fii B =L
IR HE TR /N R AR YK S : DILSDI MDI, MDI |
DI Fi1 SDI J# 7K F PR S5 5y b 3 19 7K 53 A= 77 3803 43 5]
o 33.02 24. 48 1 27. 83 kg/m’,
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Fig.3 Water use efficiency for different drip irrigation

models of the same low irrigation limit
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