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Fig.1 The layout diagram of drip irrigation in experimental plot
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Fig. 2 The layout diagram of watermelon planted and drip irrigation under plastic film
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Table 2 Irrigation treatments of watermelon in % m%ﬁ% 7'@5 j(ﬂﬂl*]?’%?ﬁﬁ?ﬁﬂ@%iﬁ%#ﬁ%o }J\E
plant different development phase 4 SFiQ?EJE(T)ﬁSFi@%ﬁ%%}gZ{%(EP)EE}[&{:E{QHH
TR R AR P oo ) B3 WEISR T LU i EP 55 T 2 .3 T3 (P<0. 05),
Tr;ﬁr}int Se%dig Fiiiiiffd Fri i{%ﬁ)ﬁem Frfiﬁt:%r&j?ure *E?é%\ ﬁ 0.7315 ’ iz Ej ﬁﬁA Eg E}% BE% 1:H {u[&sj ° 'ﬁ{]ﬂ:
stage bearing stage stage stage %i@*ﬁ'ﬁi%ﬂ: E601-B ﬂ%ﬁ%&ﬂgm%%ﬁﬁ#ﬁﬁﬁ?ﬁ
1 0.5 0.5 0.5 0.5 pegti
2 0.5 1 1 1
3 0.5 1.5 1.5 1.5 35 o T e THYRES _ 45
4 1 0.5 1 L5 20k {40 £
5 1 1 L5 0.5 % i 135 @&
E 130 &8
6 1 1.5 0.5 1 £ 50 155 &E
7 L5 0.5 15 1 2 20 B2
g1 15 K2
8 1.5 1 0.5 15 = o 10 ™2
i 10] g
9 1.5 15 1 0.5 = 15
N 1 1 1 1 1 1 1 1 O
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POJSAE G —Rdi , B UK F3— 1) 8~10 #k4) W) Time/d
AR B D AR AE Y B, KT ENERA 3 EAFHAMAEEMERFZELZE(EP)
BET1 WU 2 i Jo B 8 BB Ak B B AR R B T IR CR BE R B A9 1L
IN R JEARED 3 AN, e, BUR R AN AE . WIS Fig.3 Mean daily air temperature and pan evaporation(EP) in
BTG & B E R F AT S 44 2 C & B SE R plastic shed during the growing period
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R AR LIE A K9 G 24936 5 A AL X ] Fig. 4 Relationship between pan evaporation (EP) and
R 22.49~29. 90°C , - ¥R B A AL R AR BN, RN E T air temperature (T) in plastic shed
P TP U0 B B A A L TP RO R BRI 00 SR IRAR T A A T A LRI 2 25 B
BRIFFEXN AR KA, ERPIAERBELLEN 4 BILT PIFhRAbBE B TR IIR] , A [ b 3 4 A

258. 63 mm, -39 7 & B & A AH (3833 mm) MEAME 2yl B EF MBI R 1D Tk R ED E X
(18.00 mm) S HIH BLAESE 90 RAMISE 10 RN, 2K gk sk Bk (EP), 4% 40 3 M /K 5t AR 95 M08 b 38007 5% 1
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Table 4 Irrigation water amount (I,) ,plant evapotranspiration (ET) and pan evaporation (EP) under

different treatments in plant different development phase

e i FF AR R ARI Jii% %] &t
Treatment Seedling stage Flowering and bearing stage Fruit development stage Fruit mature stage Total

I;/mm ET/mm EP/mm I;/mm ET/mm EP/mm I/mm ET/mm EP/mm I;/mm ET/mm EP/mm I;/mm ET/mm EP/mm

Tl 44.19 28.05 74. 44 26. 51 40. 79 81. 64 83.07 70. 88 64. 22 74.23 29.33 38.33  228.00 169.05  258.63

T2 44.19 28.00 74. 44 53.02 60. 83 81.64  166.14 10137 64. 22 148.47  35.24 38.33  411.81  225.43  258.63

T3 44.19 28.00 74. 44 79.53 75.32 81.64  249.21 102.34  64.22  222.70  36.45 38.33  595.63  242.11  258.63

T4 88. 37 29. 37 74. 44 26.51 45. 35 81. 64 166. 14 100. 33 64. 22 222.70 38.22 38. 33 503.72 213.27 258. 63

T5 88. 37 30.13 74. 44 53.02 62. 34 81. 64 249. 21 102. 48 64. 22 74.23 29. 87 38. 33 464. 84 224. 83 258. 63

T6 88. 37 28. 33 74. 44 79.53 78.63 81. 64 83.07 69. 57 64. 22 148. 47 33. 47 38. 33 399. 44 210. 00 258. 63

T7 132. 56 27.79 74. 44 26.51 39.78 81. 64 249. 21 102. 34 64. 22 148. 47 33.37 38. 33 556. 74 203. 27 258. 63

T8 132.56 28.03 74. 44 53.02 63. 94 81. 64 83.07 71.70 64.22  222.70  32.97 38.33  491.35  196.64  258.63

T9 132.56 29.49 74. 44 79.53 75.28 81.64  166.14  99.32 64. 22 74.23 31.63 38.33  452.47  235.71  258.63
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T6>T7>T8>T1, 75 /K & & K AH Ml & /ME 7 7 2~
242.11 mm(T3),169. 05 mm(T1); ZE LK 7578 K BIE 24
BYIE T 258. 63 mm, T TFAEAL B SR SCRE R R
B4R 74. 44 .81, 64,64, 22.38. 33 mm, XA HIEEK
BERHTHRNE R —E 5XBR T 5564 &
IR R 5, B SR i M A SR R Z A .
2.3 NIRRT B8 EL TR BRI K 43 FI R =

HEE 5 AL R BAKIK A T4>T8>T5>T7>
T3>T2>T9>T6>T1,T4(50. 21 t/hm?) { R L8 £
1, T1(30. 83 t/hm’) 5 52 7™ & f I ; #H bk & B AR KA
T3>T8>T7>T9>T5>T4>T6>T2>T1, Mtk F &
WK T8>T5>T9>T4>T3>T7>T2>T6>T1, T
UL KB BEREZM T3 REL-BEHRIA B RS, EHEE
WE T M s X AT BE R T T3 K &t £, S EUE b
FEFRAER SR S m T RELM - BIE K. MK
MER/NY T1 R5E7 & RS E KT E YR
JRINATRESE: T1 KB RS T, ST &
ERRIREAE . KEFFFTRAMS  HEKGE B R A B &
B LG HE K FEAR O AL B R IR B R ) AR, X AR
T HIFER AL B B #5327 ERIE, T4.T8.T5 [ /K B 2K
F T3. 17, B HfF=8&H&F T3.T7;# /K& T9 KT T2,
By=& T2 KF T9,

TAREK 23 FI AR IWUE) b SR 527 8 5 T HERE K

MBI HE, KRR (WUE) R -8 5% KR
B E. TWUE [z B 2 8 R S 306R i WUE
RBLHREY B S KR RE, B3R5 AT, HEK
SYFIFAZLHRE (IWUE) T4 % (0.57 t » hm™® « mm '),
T1 H®K (.15 t « hm™? » mm ), LB AT ] 2 F A 8
F(P>0.05), K4 FHZE(WUE)TL fil T5 &K
0.22tehm % s mm ), T7 H/M0.15t* hm ™2 « mm '),
AL, SRR A T4, T8, T5 HoK 4 F1 2Rt A Bz
R K BB RN T1 KRR K 53R
REE., REWRRYA, EKES/NEWH IWUE
MRt IR S X S R IR e e — B T
K EE/N, T1 ) IWUE(O. 15), #1 B 2% F ik 25
£ T4 i) IWUE(0. 57), T1 5H 43 IWUE 255
ABE(P>0.05),

Hi3 5 AT, AR RIEBEAL ST P N R L SE B
FHW, X FERAEL I F IR L PR RIETE
R KBRS ILshrERBE . RELHERE TS &K, T1
B/, TS HREYPER K, T6.T8. T4 Z a2 5 A %
(P>0.05),T1 REPRZ ERERE/NAHL TS BET
R, PHINASR LR RSN R BB 2 —, i
WLUREHER DR/ R kFER, T6 REHEER
Koik L12, R R8ER. REBEFE T &E, T2 &
., FORNRELFEERENITEER 4K CHE
HEHRSEFRYR . XEERYEN S ERE T
JNHRE MR, MRS TAL AR CEHEE T &=
(11 364. 6 mg/100g FW),Eyk T7(8 616. 3 mg/100g FW),
HEABZHMEER CHEEZFABEP>0.05);
AR MR AR S E T3 &R (42. 78 mg/100g FW),T9 &
I (36. 55 mg/100g FW), Al FEEY & & T5 &H
(12.10%), T3 HB/N11. 07%).,

x5 AR E B8 . mBRER KSR AE
Table 5 Yield and quality of watermelon fruits, water use efficiency for different treatments
TR B S RS E AT Treatment
Yield and quality index Tl T2 T3 T4 T5 T6 T7 T8 T9
SR8yt Fruit yield/ (t « hm—2) 30. 83e 47. T4c 48. 43bc 50. 21a 49. 33ab 43. 86d 49. 52ab 50. 05a 45. 40d
FH MR E Plant fresh weight/g FW 498. 08g 595. 29f 848.0la 662. 78d 693. 50¢ 615. 26e 762. 70b 774. 88b 704. 38c
Ak T E Plant dry weight/g DW 102. 14f 110. 40e 112. 25d 114. 4c 119. 24b 109. 78e 111.5%7e 123.18a 119. 12b
IKAF) R Z WUE/(t » hm™2 « mm—1) 0. 22a 0. 19¢d 0.17e 0. 19¢ 0. 22a 0.18d 0. 15f 0. 20b 0. 16e
WM K 43 A R % TWUE/ (t « hm™2 « mm~1!) 0.15b 0. 10b 0.07b 0.57a 0.11b 0. 10b 0. 05b 0. 08b 0. 08b
Sz J& Pericarp width/cm 1. 02ab 0. 83¢c 1.13a 1. 07ab 1.13a 1. 03ab 0. 90bc 1. 00abc 1.17a
SR SEAEFR Fruit diameter/cm 18.43d 18. 97cd 21. 83ab 20. 97bc 23.50a 22. 40ab 19. 37cd 20. 80bc 21. 17bc
SRR Fruit length/cm 17. 43d 18.67cd  21.27ab  20. 30bc 22.73a 20.03bc  18.30cd  20. 20bc 19. 63bed
SRIZFEEL Fruit shape index 1. 06ab 1. 02b 1. 03b 1. 03b 1. 04b 1. 12a 1. 06ab 1. 03b 1. 08ab
# 4% C &t Vitamin C content/(mg ¢ (100g) “1FW) 11 364.6a 7 662.8c 7 184.1c 7 124.3c 7 517.1c 7 392.8c 8 616.3b 7 090. 3c 7 455. 1c
TS A & i Total soluble protein content/(mg ¢ (100g) “1FW)  39.0lab  39.03ab 42.78a 40.41ab  39. 24ab 37.95b 40.47ab  40. 76ab 36. 55b
TV FE TR & & Total soluble solid content/ % 11. 63a 11.57b 11.07e 11.47¢ 12. 10a 11. 67b 11. 33d 11. 70b 11.57b

R TR R AR RN FREFRR AR R AL FFE 0.05 K BB,

Note: Different lowercase letters after the same row show significant difference at 0. 05 level.

ERE ATV B AR B i B L) Kok 2 I S
RN T A5 A TP M RO K 2 5 ITY 7K R R A B 7 R

AP AE =B E R R E SR I, TS B 8 Ak B (R 3
Kq:yg 1EIL}FZE%%E€ chﬁg 1Ep’%iﬂﬁ/&j(% chjg
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1. 5Ep, i@ quﬂ‘j 0.5Ep) BT E601-B BIZE & 4%, K
PV TR VRGP ) o DLV SRR ABE =X, W7 LA Ay T TR 27 R
RES%,
2.4 KB FKEEFENXR
REFREH IR EEKR . FRKEZ
BISCR B ST BFT N IR PO A M 4 1
TEFESSFEKEZRE ZKRECCR. X 5%
RERA T 2—BLME 6 TLES, AR
*6

Table 6

KEED 5RL & Mk RS- ]IS EA R
RIS, Hd KR . FKESRELT-RENHE
FIEARSE AR R B R 0. 7902.0. 6415(P<0. 05) , 5
B SRS B 2 R /K B T /K B A i i S X B
HOKE . FKE Sk E S LM 5 E EHX HXR
¥eor5) 2k 0.8027 F1 0. 5032(P<<0.05), HMT E 5
K& TRKERH A B E (P>0.05),

EKEFEBXKEESFTFENKER

Correlations among irrigation water amount, plant evapotranspiration and yield components

H A (Y)
Dependent variable

ARG

Independent variable

PR % A& Function relationship

3 &R, Equation R? 1B M Significance

RSrE R Yield/ (t « hm—2)
HEMEBE T Plant fresh weight/g
AR T E Plant dry weight/g
Rk Yield/(t « hm=2)
A MREE T Plant fresh weight/g
¥k T E Plant dry weight/g

KR

Irrigation amount Ir/mm

ki

Evapotranspiration ET/mm

»y=20. 10Ln(x)—77. 27 0. 7902 P<20.05
y=0. 86x1286. 44 0. 8027 P<0.05
y=0. 03z+98. 29 0. 2960 P>0.05
y=46. 54Ln(x) —204. 22 0. 6415 P<0.05
y=3.23z—13.62 0. 5032 P<20.05
y=0.11z+89. 22 0.1512 P>0.05

#: P<<0.05 FR7E 0.05 KFE LBE. FRE.
Note: P<0. 05 show significant difference at 0. 05 level. The same below.

2.5 WEKE.FKESHFEMEXR

RIS THEKE FRKESHNRLEAR C
FR.OAAHEEARSE. THREEREYEEMN XA,
KEBFRRA JEKE TFKESED S RFE—
FE FAH G , E 3 BB 5% K 2 0 — 26 8 M 10 B, IE 1%
AXENZE MK RETEE S, FERLERS
JE BT AT SR SR R N B, (B 5 7 B
FAERBUIMEE, B, %300 X247 8L KR
BIIEKE KBRS TAMRLERS R RAMT
SHT. BRI R C & B4 RERE /K & 38 inm ke

3 7K B A 3 M (RE =0. 5302, P<<0.05) & F 5 Kk
R 7K B AR S (R? =0. 2991) 5 74 JTX 38 S ] o
EHRESESHKBELMIEMN X, I HS B XRPIIHE
KB A (R =0. 6036, P<0.05) E F 544 FH
HETK B A e (R2=0. 3265) s B RFGY AR BE K B3
&SR Y & B2 X 15 3
ERIE, f13R 7 AT A0, Al VA HE R M & B 5 K B L i
3L, 3 B 5 0K R PG HE K B R e (R? =0. 3103)
RTS524FHHEKERMHEER =0.2104), £8
K, FAMRLELE R CHERE24LFTHTKERER

[ s S o327 ()

Z5e—BG MR 7 AL, PRS2
fERXCEHERESEKBLERAMXIIFEEL2AET

ML (RE=0.5677,P<<0.05), 3 HEFHEL4EFY
K B B AR S T 5 K R B T K B A e R B

®7 BKEMANEFRMRIXR
Table 7 Correlations between irrigation water amount and nutrition index
A& () B (X) PE%3€ & Function relationship
Dependent variable Independent variable % &=, Equation R2 B3 Significance
#4: % C & & Vitamin C content/ (mg + (100g) “!FW) y=—0.0094z+12. 20 0. 5302 P<C0.05
Irrigatio;ﬁ:iif T /mm AR H & & Total soluble protein content/ (mg + (100g) “1FW) y=0. 00962+ 35. 18 0. 3265 P>0.05
TV B4 & i Total soluble solid content/ % y=—0.0012z+12. 12 0. 2104 P>0.05
TR RS K B 44 R CF & Vitamin C content/ (mg » (100g) “1FW) y=—0.0077z+10. 37 0. 2991 P>0.05
Irrigation amount in fruit development RV i & & Total soluble protein content/(mg + (100g) ~1FW) y=0. 01442+ 35. 04 0. 6036 P<0.05
and mature stage I;/mm VA BB & i Total soluble solid content/ % y=—0.0016x+12. 08 0. 3103 P>0.05

* 8 FAESHNEFRMRHLER
Table 8 Correlations between plant evapotranspiration and nutrition index
AR () B PE%(5& & Function relationship
Dependent variable Independent variable % &=, Equation R2 B3 Significance
KR #: & C & Vitamin C content/ (mg « (100g) “1FW) y=—0.0463z+17. 81 0. 5677 P<0. 05
TR A& Total soluble protein content/ (mg + (100g) “1FW) y=0. 00392+ 38. 75 0. 0023 P>0.05
Evapotranspiration ET/mm
A% ETE Y & & Total soluble solid content/ % y=—0.00292+12. 18 0. 0523 P>0.05
BRI T K & Y4 % C &/ Vitamin C content/(mg « (100g) 1 FW) y=—0.0356x+12. 37 0. 1885 P>0.05
Evapotranspiration in fruit development & ¥4 i 5 & Total soluble protein content/ (mg ¢ (100g) ~1FW) y=0. 0287z 36. 00 0.0712 P>0.05
and mature stage Et/mm TV B4 & i Total soluble solid content/ % y=—0.006x+12. 32 0.1279 P>0.05
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(P>0.05); Al HEAR SR IBHEEYESESTH
KERFXEES R B E(P>0.05), L4844 WAN,. 7
JNRLHAR CHRS5LEFTHT/AKENEZE fMX
(R =0.5677); AIEME R R & & 5 R AWK &
B EFMEMR =0. 6036) ; Al 1 FE 4 & 8 5 K
PV K B AR (RP =0. 3103),
3 Hit

FTF E601-B RIZE & 2%, 38 1 X K 7 JTCRR T 7% 0
B 7S ] TR A B8 , 45 A R IR AL B A VK B TR K &
KGRI FZR = RIS EL S RS LR B 4T LA, 45
SRR ZEVEINAE KT, KM P9 BT 35 10 BE 7 3 2%
BRI BB I 2 TE A 36 (R =0. 7315, P<<0. 05) , R . 4%
W AT E601-B RIZE K 45 11 2P0 45 I8 465 FM 45
., T5 MEBEALE (B K., i 1Ep, FFIEAL SR K., 0
1Ep, REW K K., 4 1. SEp, B K., 4 0. S5Ep) &%
F E601-B 7K & 2% JHH 78 IR T 0% VE ) o O O VR AR
KT R ARt S %, KR FTKES
SRS R 5 B IE A O, A SR R B4 F A 0. 7902,
0. 6415(P<<0.05), #KE . FKESHEKEEEELMNR
2 E AL, AHE R B0 H 0. 8027 F 0. 5032( P<<0. 05) .,
KR FKESHEET RN B E (P>0.05),
FORNRLEAR CHBE5SETHTKERE X
(R*=0.5677,P<<0.05); A] ¥ H I & & 5 1 K3
B K B 2 E A2 (R =0. 6036); AT A M B Y1 & &
5B R BRWIE K &M (RP=0. 3103),
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Study on Irrigation Experiment of Watermelon Drip Irrigation Under Film Based on
E601-B Evaporator in Plastic Shed

REN Zi-li'"* ,ZHANG Xian®
(1. Department of Financial and Economic Management, Leshan Vocational and Technical College, Leshan, Sichuan 614000; 2, College of
Horticulture, Northwest Agriculture and Forestry University of Science and Technology , Yangling , Shaanxi 712100)

Abstract ; Taking watermelon cultivars named ‘Nongkeda No. 57 as test materials, with irrigation water amount controlled

by E601-B type evaporator/pan, the effects of different water supply conditions(K,, : 0. 5Ep, 1. 0Ep, 1. 5Ep) in different

growth stages on watermelon’s yield, fruit quality, water use efficiency was studied, the relationship between irrigation

water amount(Ir) , evapotranspiration(ET) and yield, fruit quality,and water requirement regulation were analyzed. The
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results showed that a very significant positive correlation between daily mean temperature (T) and daily mean pan
evaporation(EP) were showed, and the correlation coefficients was 0. 73 (P<C0.05), which could be used to guide
controlling environment in plastic shed based on E601-B type evaporator/pan. Treatment 5 (T5) was the best for
watermelon production in plastic shed that irrigation K,, in watermelon plant seedling stage, flowering and fruit bearing
period, fruit development stage and fruit mature stage respectively were 1,1, 1.5, 1Ep, which could be used to provide
information for precision management and scientific irrigation in plastic shed watermelon production. A very significant
positive correlation between irrigation water amount, evapotranspiration and fruit yield, plant fresh weight (FW) were
showed,and the correlation coefficients that respectively were 0. 79, 0. 64, 0. 80, 0. 50 (P <C0. 05). Correlation between
plant dry weight and irrigation water amount, evapotranspiration were not be found. A very significant negative
correlation between vitamin C content and plant evapotranspiration was showed,and the correlation coefficients was 0. 57
(P<C0.05). And correlation coefficient of total soluble protein content (TSP)and water irrigation amount in fruit
development and mature stage was 0. 60(P<0. 05). A negative correlation between total soluble solid content and water
irrigation amount in fruit development and mature stage was showed,and the correlation coefficient was 0. 31.

Keywords : watermelon (Citrullus lanatus ) ; irrigation; yield; fruit quality; E601-B type evaporator; plastic shed; water -

saving and high-efficiency agriculture
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