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Table 1  Physical and chemical properties of soil

e £y SR (gkg  BHURE (kgD BMEE (mgkgD BAHERS (mg kg™ BRI (mg kg™
Soil type PHIR Total salt Organic matter Alkaline nitrogen Fast-acting phosphorus Fast-acting potassium
3+ Loam 8.60 0.50 13.27 36.00 18.59 180.10
& 2 B AERF B RARKRFHAR
Table 2 Water quality indicators of recycled water and tap water
s " M (mgL™H B (mg L™ a1 (mgLh  EM (mgLh AR (mgl™
Treatments PH i Total phosphorus Total nitrogen Potassium Chloride Whole salt
Ff427K Recycled water 751 0.41 16.4 19.3 120 393
[ 5k7K Tap water 7.42 KA (<0.01) 0.21 8.4 30.3 219
ist] B (mg L™ BRERALIY (mg L™ 5/ (mg L) B (mglh  SERBEEY (LD
Treatments Suspended matter Bicarbonate Calcium Magnesium Fecal coliform
7K Recycled water 8.1 210.4 71.3 60.4 130
5 3k7K Tap water 0.5 116.7 422 118 AR
53 RBAE SPAD-520 AUt 3 U 1 IS 3R HEAT W
Table 3 Test plan BRI Rt B R R R 3T
T e R R
Water quality Treatments Irrigation quota NS R g NEFNKFER 3 A NEE /N F
71 1890 BURRIERE A, DN AN [RI AR BEAE i B B i . ATV
ottt 22 2635 e 0 P S S R 5 PV P S KA —
73 3780 IR R A A E s 44 C 2, 6- &
o oo R R R AP R T
EESIN - . 1.5 HIRALEMG 750
Tap water o 0 &% 1] Office 2016 Al DPS 7.05 WA Gt it/ #r

1.3 XY LHE

RIET 2017 45 H 25 H—9 H 25 Hittr, %
ASHEAA 5.5 mx1.4 m (HLrp 285 8 80 cm, ZE[Aj
N 60 cm). FEECR I N HER 7, R 2
ATRN, VAT 3 0AG & L AT HER , T Sk (] #E 4 30 cm,
SRR, WERIECN 3 Lh. fESIUMRET, Fb
T 2875 A0 750 kg/hm? CRL BB ELF1 A 15 @ 15
15), HHUE 1 500 kg/hm? (HHLER =45%, % B,
P E=5%). MEALE, WERIERIAE /7. 7ERE0 S
W], AN KT Rl 22 2 it AR K 7 2 A IR 540
kg/hm?® (&, B, #FELIN 16 0 5 0 25), FEREIT & 4b
PRIANEER, ST AREK 6 Yk, Hd 1 B AKEAE
WICHAREK 4 Ik, Horp 2 YRBE/KHGAE; 45 B 11
Ve, T 9 YRIEKEAE, YR R K I — A A B
A BE 7K AE
1.4 WM E KL

HTOGEFRFR I : {FFH L1-6400 {F% 08 A
RGN E QO B s A e An AT I e, A 45 50

BRAFIEAT I HT A
2 ER55H

2.1 B KEE R SPAD {ERIFZN

Bl 1 A AL RS2 A8k, B 1 AT,
- SPAD {EAEEEAN A B A 22y, &b
HEZE 7 A 25 H# WM F SPAD k. % 4 NAAE
IKASRIEBE 2 AT SPAD B 5200 1) 22 5 1 0 B 45 1
HH3 4 AT 51, FRAEKAREE S R BE A [R] R e 40
XI ¥ I SPAD {HIH B E M (p<0.01), FHA/Kib
5 [ sk K onf B (8 T SPAD {8 351 58 5 125 8F 5 4 1 184
iR, SREH 9 H 3 HWNHEINF . Z3 4b
PR >Q3 A >72 AbFE >Q2 A >71 AbFE >Q1 AbH .
FRA K BEBR AL BE A, 23 Ab3E SPAD 1B 43 7l Eb Z2 Ab#
A1 Z1 b FE i 13.71%F1 38.83%; [ /K EWL X HE o,
Q3 4bHE SPAD 18 47 7 bk Q2 AL Q1 AbHH ) 16.22%
A1 40.46%; FEREWEEBUHFE AT, Z1. Z2 f1 Z3
AL FE SPAD 123 WIEE Q1. Q2 1 Q3 4b¥i SPAD 1f i
5.66%. 6.73%7#1 4.43%, SPAD “F-}J{tif 5.54%.
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THAKFRE SBEE b E RGN 7.7 55
40 £, fEAEEMN, 3 MEEES BB E s Bl
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BRI R RRE O, 3E HAE NS KA R b
JLE, FAKPEESEILERKEM 4.1 15, £24
BN, 3ANMACHEEEEY T 413.34 kg/hm?, FT LA
A ZKREE B B SR K 3 JIN SPAD {36 n, I LIt 5 EE
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Fig.1 Changes in chlorophyll of cucumber under
different treatments
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Table 4  Analysis of differences in the effects of different

irrigation quotas on chlorophyll content in recycled water

JKJFi Water quality A3 Treatments SPAD

Z1 61.83Cc

47
BAEK z2 75.49Bb

Recycled water

Z3 85.84Aa
Q1 58.52Cc

Vi
HRAK Q2 70.73Bb

Tap water

Q3 82.2Aa

2.2 BHEIKHEM AR EIERSE

25 FIAR GG Fabr o B A R AL 3 H ARG &
YEM .
221 FAKHENFHING RARENY R

2 AFMEER T NG A A, HIE 2 o]
A, BN e A A H AR i o R, T
10:00 5 14:00 AbiAF|UEAE, T 12:00 Abik 2EL .
5 WAL, FAEKALEEE 5 SRR HEAS [F] R 2 A0t
B AR AR E 2 (p<0.01), FFAEK
b B 55 SR KOS BRI BT 15 0 A T R 3 o o R R

20

BRI R, FKSF 10:00 VAR A ME T A -
Z3 Wb >Z72 KhFE>Q3 AbFE>Q2 AbFE>Z1 AbFHE>
Q1 Ab¥H, FAE/KHEMACEE, Z3 A AR5y
bt Z2 AbFEAN Z1 AbFET 5.65% 5 28.26%; H WK HE
B, Q3 AHRAHE AR /i Lk Q2 AbELAT Q1 AbEE
i 5.61%1Y5 16.49%; FHFEEBER R, 21, Z2 i1 Z3
PR HIEE Q1. Q2 Al Q3 AbFHIF A id K 0.3%.
10.4%701 10.44%, “T¥iFtEH A S 7.32%. HTH
AR KHEE R VR A5 {9 T SPAD {3, AT
PEECEVER, 3 T I ELAE 2 78 10:00 I,
Z3 5 ' A R B fr K 33.86 pumol/ (m? 8).
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Fig.2 Changes in net photosynthetic rate of cucumber under
different treatments
2.2.2 FAKIEENEHINEIE R R0
Bl 3 AN (R b B v I 26 s Tk 2 A4k, FH 1] 3 A 1,
BT 28 R H ARl 28 XA, 7E 10:00 5
14:00 AbIEFNEAE, T 12:00 AbiERES . £ 5 AH
A2 TKAS [R]EEIE E B00R ' A A P R b s el 1Y) 22 e %, EH
5 01, FAEKS B RKAS [ Font 3 I 25 11
WELEWEZER (p<0.01), FAKSHIRKK
B JICZ i T 22 3] B o E B A I T 3 K, 5 Ak B
H, 10:00 WE(EACIME NN Z3 4bFE>Q3 AbHE >
Z2 b >Q2 Ab3E >Z71 AbFE>Q1 AbFE . FRA/KEEL
N, Z3 A ERZE GRS Z2 A1 Z1 AbEE i 6.78%
5 29.52%; F R/KERE, Q3 Ab¥EZNEH A /7 Hltk
Q2 1 Q1 b3 #51 6.28%-5 28.72%; AH[FIERLEH T,
Z1. Z2 F 73 4bFyHIE Q1. Q2 Al Q3 AbFH 7% i
R 2.7%- 2.86%F11 3.35%, P15 2 i3 R 757 2.99%.
HHLB S50 R — 3. 7F 10:00 I, Z3 Ab## T
FE I % B KA 15.75 mmol/ (m?s).
2.2.3 BAKBENZNAILFEG TR
4 AN R b PR NS AL AR AL, P 4 R,
N S AL S H AR 26 9 X0g R, F 10:00 5
14:00 iEFIEAE, T 12:00 iIAFEAR . F 5 4K



ERE S FAKRREXT SRS ER J6E . 7RG B

AN [FEEWR 2 BN e A VR I FE ARz () 22 bk, iR S
AT, AR KA EE 5 SR KOG REAS ] HE I 72 2000 3 I
SILSEBE R ERZmN (p<0.01), FAKAHLE
R 7K ORT HE (%) 8 I AL 3 B2 359 I o5 R Wk o 400 ) 184
MG K, 10:00 VEAEALIEINT . Z3 4bFE>Q3 4b
FE>72 4bPE>Q2 4bPE >Z1 4bFE >Q1 AbFH. FHAK
REWEARTR R, Z3 MbERS LT R At Z2 F1 21 hbER

20 r grap —o—71 -—®—72 —&—73
Treaments: Q1 85— Q2 A— Q3
s
o o 15
£ 8
ERS
E S
~ 3 10 f
-}&)I—
ﬁ
)E 5
0 1 1 1 1 J
08:00  10:00 12:00  14:00  16:00  18:00
fif %) Time

B3 RR&AEZINAERET
Fig. 3 Changes in transpiration rate of cucumber
under different treatments
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Fig. 5 Changes in intercellular carbon dioxide

10:00

concentration of cucumbers under different treatments

H1%% 5 AT A, FAE7K 5 SR IKAS [F) R 52 400 2
JK Ci ¥ R (p<0.01), FAKMHE S HkK
KOS R B C 47 i A VRE R A ) 8 I i K
10:00 AHEALIMENT Jy: 23 JbBE>Q3 Ab#E >Z2 4b
H>Q2 4b¥ >71 AP >QL ALBE. FAKEEM, Z3

i1 44.23% 55 59.57%; HK/KHERE, Q3 ALFSALFAE
43 HIEE Q2 A Q1 AbBE T 37.25% 5 52.17%; AH [FWEHE
SERUT, Z1. Z2 Al Z3 AbFE Ak Q1. Q2 F1 Q3 4b
HAALGER 2.17%. 1.96%F 7.14%, TS
i 4.19%. HALEE 5 50 & 2% — 3. £ 10:00 K,
Z3 AbFH 3 NS AL S RN 0.75 mol/ (mP ).
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Fig. 4 Stomatal conductance of cucumber
under different treatments

LEFE Ci 43 RIEL Z2 A1 Z1 khBEE 3.97% 5 28.82%; [
KIKFERE, Q3 AbHE Ci bk Q2 Al QL AbFE & 4.4%
A1 29.08%; FHFENEMERT T, Z1. Z2 F1 Z3 4b¥isy
5IEE Q1.Q2 A1 Q3 Ab#E Ci 5 3.08%- 3.29%#11 2.87%,
P Ci i 3.07%. BT FRAE/KHERE . el e A
351N SPAD K, M IS FL R, i Ci 1
hn. 7£ 10:00 B, Z3 AbFETIK Ci ek, N 222.75
pumol/mol.
2.3 BHEIKEEMNRNE/EM

HH3 6 AT, FAE/KS B R KAS [FREE & 0t 5
JNF=ERA R E M (p<0.01), FHAKSEHKIK
AN [R)RE T 7 A0 1 IS 7 e 440 I o RE B v A ) 3 T
B, HIEIF A Z3 kb3 >Q3 AbH >2Z2 4bH >
Q2 AbPE>Z1 AbFE>Q1 AbPE. FHAE/KEEMRALEE
Z3 AbFH PB4y I B Z2 A1 Z1 kb3 12.12%H01 26.2%:;
H /K HEM X IR, Q3 AbFE <& 73 HIHL Q2 Al Q1 &b
I 14.9%F1 32.29%; FHFEEB EAT T, Z1. Z2 M
Z3 AFEHIEE Q1. Q2 Al Q3 AbFEF~ B 11.68%.
9.18%71 6.54%, “F-33)7™= & 151 8.9%. B T~ F- A= 7K HEME
PV S B R B T AT, HO AR K R A
S ST RES AL B RKIEN 7.7 £5. 40 55
1.3 %, ELAEEMA, 3 MBS, BlS S
48 137.7. 3.49 F192.7 kg/hm?, MIfi$E e 7 4
PROTE B ARIA T RREOS), s T G
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FiT LA Z3 AhEREE = B KN 71 799 kg/hm?e HH#K 6
AT, FAEKHER, Z1 AR K S FI AR 53
b Z2 1 Z3 AbFE S 20.19%F1 34.91%; H KR/K R,
Q1 ALK R R 3k Q2 1 Q3 AbFH =

17.86%71 28.97%, FHFEEMER T, Z1. Z2 1 Z3
AL Q1. Q2 Al Q3 A BEAK /K 43 F FH AR
11%. 8.85%F1 6.12%, 34 #E 14 7K 43 F FH 2k 2 5
8.86%.

A5 BAKTR BB HH AN IGAT Ry 27K

Table 5 The effects of different irrigation quotas on the photosynthesis index of recycled water

) St Ve e Ao 2% 2 ol K e % 2 o1 S E 2 o1 .
K Water quality b3 e J\_K/(umol-m s%) “,\%L_ilgmrﬁol m?s™h) S AL 2 (mol m? s Cil(umol-mol)
Treatments Net photosynthetic rate Transpiration rate Stomatal conductance
Z1 26.4 Cc 12.16Cc 0.47Cc 172.91Cc
47K Recycled water Z2 32.05Bb 14.75Bb 0.52Bb 214.24Bb
Z3 33.86Aa 15.75Aa 0.75Aa 222.75Aa
Q1 26.32 Cc 11.84Cc 0.46Cc 167.75Cc
H kK
Q2 29.03 Bb 14.34Bb 0.51Bb 207.42Bb
Tap water
Q3 30.66Aa 15.24Aa 0.7Aa 216.54Aa

H RPN EFEREEFRE (p<0.05), KEFRMREERKESE (p<0.0D), FFH.
Note The lowercase letters in the table represent significant differences (p <0.05), and the uppercase letters represent extremely significant differences

(p <0.01),the same as below.

%6 FRAEFINZE, RBEAD LS HE LK FI R HE
Table 6 Water production efficiency and water use efficiency of cucumber under different treatments

K= PR E TEMEK I 7= R0 R K IR R K I
KI5t Water Lba (m®hm?) J(m® hm'?) 7 &/ (kg hm?) (kg m™®) (kg m) %4/ (umol-mol ™)
quality Treatments  Irrigation Actual water Yield Irrigation water Population water use Leaf water use
volume demand production efficiency efficiency efficiency
Z1 1890 33773 56 893Cc=2 061 30.10 16.85 217
K
Z2 2835 4 566.2 64 039Bb+2 429 22.59 14.02 217
Recycled water
Z3 3780 5747.9 71 799Aa+ 355 18.99 12.49 2.15
Q1 1890 3355.7 50 943Cc=2 643 26.95 15.18 2.22
H kK
Q2 2835 45533 58 653Bb+l 271 20.69 12.88 2.02
Tap water
Q3 3780 57233 67 391Aa+ 128 17.83 11.77 2.01

2.4 BHEIKHENEN SR

R T TR (R e AU 28 T J5 s 1 )
ZESME, HR T AR, FAKS B RK R R
[E] T4 07 53 505 AT s PR o R i W E A
(B I ks, e AR 3 C R E A0S SRR B 5
I 4 VR S AP 3 o 3

FAE K B RKAS [FVE B e B 3 £ & C
RS BUE REMEEm (p<0.01). HIEIT N
Z3 AbF>Q3 AbHE>Z2 KhEE>Q2 AbFE>Z1 AbEE>
Q1 AbFH, FRA/KEEBALEE T, Z3 MY C &
BRI Z2 AP 71 AT 29.45% 5 35.29%:;
FRKHEER, Q3 ¥4 %R C FEsHinilt Q2
AbEEE QL AbFE S 29.18%5 33.79%; AH[RIVEEME & A
F, Z1. 72 A1 z3 4bFESyHIEE Q1. Q2 Al Q3 AbHH4E
&K CIRESEE 041%. 1.33%F1 1.54%, P4k
4 EK CIRENDHE 1.14%. T HA KRR, B
SHpEsr BIE B oRKIE N 7.7 5. 40 f55 1.3 f%, 7
SAEFEWA, 3 MEEAR. S SHES MRS

22

137.7. 3.49. 92.7 kg/hm?, ME. MBS TETL
RmE N2 ¢ B, W FA KR N T 4
AR C . ALl Z3 b EigEE K C E A B, N
9.89 mg/kg.

FAE 7K B B SR KA [ V8% 72 A /K P %o 3 I A s
PR 5T 2 B I R (p<<0.01). HIA{HE
FoN: Z1 kb3 >72 kb3 >Q1 kb3 >73 4B >Q2 4b
P>Q3 AbBH. FRAE/KHEBEALEE R, Z1 Kb3En] Vi vEmE
JR A E oy I b Z2 Jb 3 73 Ab B R 5.09% 5 14.4%:
E SR KB XS IR, Q1 A Ay P o i 43 H0 50 31
t Q2 4 Q3 AbFEE 9.47% 5 12.8%:; A [FIERE &
BN, Z1. Z2 f1z3 Zb3sy Itk Q1. Q2 Al Q3 AbHE
751 11.62%. 16.27%F1 10.1%, V35 A] v P 0 o 0 %k
m 12.64%. BT FAKFEE. LSS E S
HoRKIEN 7.7 fi5. 40 55 1.3 £, EERAEFHN,
3N RVA S S E 4 A 137.7. 3.49, 92.7
kg/hm?, SR S A0 2T DA e TRV M
B0 R A K R T AT R . BT LA



ERE S FAKRREXT SRS ER J6E . 7RG B

Z1 K3 AT VMR o 4 HOR = 4.13%.

P AE K B B SR KA [ I8 e AU6S 35 TN AT ek [
TEN i oy B A R 520 (p<0.01). HIAEIRT
FoN: Z1 A >72 4bFE=Q1 4bFE >Q2 AbFE>Z3 Ak
H>Q3 AbEE, FRAE/KHEME, Z1 KhFE ]y Mk Y0
BRI 22 A5 73 AT E 12.9% 5 18.8%:
HRKEE T, QL AL n - PE[E L4 ot & 7 505 i)
b Q2 b3 5 Q3 AbHE & 1.77% 5 7.75%; 1EEME & 4
MIEZAE S, Z1. 22 Al Z3 AbEE4p )L Q1. Q2 Al
Q3 AbFEfm 12.9%. 1.77%F1 2.41%, V-3 ml PR
YIRS H0E 5.8%. HTHAKFER. S5
B E SRR 7.7 5. 40 55 1.3 £, fE44
BN, 3 MALEE . SRS AR e 137.7.
3.49. 92.7 kg/hm?, . SRS H0E T DU & FR
AR E A R T A K R N T T

PEFE Y. Fril Z1 Ab3E AT A A B Ko
B, N 4.55%.

A K EE B SR KA [R] HE IR 2 A0t 28 U R L 2
IBIE R Z R (p<<0.01), HIYMHIHFA:
Q3 4b¥ >73 4b¥=Q2 4b¥E >72 4 >Q1 4bHE >71
AEE . FAEKIEME T, Z3 AhELSR R B T
Z2 AP 71 AT 1.49% 5 13.33%; [ SKIKEE,
Q3 WHLER R HUr I Q2 HE S QL AbH
14.71%5 18.18%; fEHEWEEMUAHIFFAE T, Z1. Z2
1 Z3 AhEE AL QL. Q2 Al Q3 ALFEAL 10%- 1.49%
M 14.71%, VR8N E 5K 8.72%. HTHA4K
pH BT H KK, TERMELE FAFIT BB A R,
ff R R, ATUL Q3 A B R B Eun T, N
0.78 g/kg.

AT B A KRR B 3N & R %o 0y £ Fetk
Table 7 Differential analysis results of different irrigation quotas on cucumber quality

- bRtz 7% bRt
KR i Ytk TR % WP % BB (gkgh
E _fE o Standard L% Standard I . * Standard . 94 Standard
Water quality Treatments (mg400g™) Vitamin C L Soluble sugar L Soluble solids L Acid value L
deviation deviation deviation deviation
Z1 7.31Cc 0.391 4.13Aa 0.234 4.55Aa 0.263 0.6Bb 0.036
FAK
Z2 7.64Bb 0.392 3.93 Bb 0.234 4.03Bb 0.263 0.67Aa 0.036
Recycled water
Z3 9.89Aa 0.392 3.61 Cc 0.234 3.83Cc 0.263 0.68Aa 0.036
Q1 7.28Cc 0.392 3.7Aa 0.234 4.03Aa 0.263 0.66Bb 0.036
H koK
Q2 7.54Bb 0.392 3.38 Bb 0.234 3.96 Bb 0.263 0.68Bb 0.036
Tap water
Q3 9.74Aa 0.392 3.28 Cc 0.234 3.74 Cc 0.263 0.78Aa 0.036
3 it i FAKPEBEEL A RKEm 4.1 15, &L FHN,
AY

TN | SPAD {H 784 & #A N M ki,
FObE R, BBEE ST E A% M
R, 5 Ci HAMLHZR AR . 2 KR T, 35N
SPAD fH. A 4R 7= 4 i Ik e A0 1 34 i iy 484
Ko ISR F ARG KA, WL A,
BEEPREIRARE, RS RER BB, WatEE
W [, K-S Sk G el R A A I 5,
T # AR TR AR, a8, miik
K43 ) FH 203 B RE R e AR (3 i BRI, X2 A
R B 2 R 52 KT B, A5 A 7 R I B P Y
FEMIZK o 180, I BEARTEF A /K 23R FH ke o 7R HE TR
ERAHFE AT, FAKEB N3N SPAD 1. Jtd
TEFTRAR 7= B 5B AK R e F I E I B ok
IR o XA R A A K B A SRS
WL B KGN 7.7 155 40 545 K AE 2T IIN,
FAE KV 3 A3 S %S B 27 ) bE SR ZK
ki 137.7 kg/hm? 5 3.49 kgthm?,  $2 & 1 R4
BRI 2R B0, B R 4 A I S T R

3R AR R Y 413.34 kg/hm?, BT LUREX T H
SKKEME, FA /KL SPAD {380, mie 4
VeSS, PR, X5 R H%0, Sl
TR LR FRKEMFEEN T, 58
I, BEAROK 2 R R R

A K B RAK AN R e B0t 35 R4k AR R
C. AIVEVERE. T TERE Y R T o B
WEMERZ (p<0.01). 3 I A] Y5144 55 ] ¥ 1 i 2
W5 A A R I AP ek, TT4EAE 2R C
5 TR TR 3 5 i o VR 2 L 1 1 T e I R
RSN B AR T B TR BRARS, AT T4
AR CHBERIAR, (HAF] T Al b m] v 1
TEMIRI A e FRAE KRR 3% C &, nIVEMERE S
AV A T 3 b SRR, X AT REAE A T
A KR RS B S b E SR K N 7.7 £
40 f55 1.3 6%, ERLEEHN, 3IMEESE. A
SR e 137.7, 3.49. 92.7 kg/hm?, HA. M
Bl 580 70 2T DU e MR % ¢ B, ALk
pH {E T HRK, ERMELAME FART BiR &,
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i 2R = BRI
4 25

1 fEREK 10:00 B, S G GHE
HSILT B M) CO, BE /R 4 Hd K AE 43 M 33.86
umol/ (m? §). 15.75 mmol/ (m® s). 0.75 mol/ (m® §).
222.75 pmol/mol, %) K SPAD 18 5 & =i B br
4351 85.84 5 71 799 kg/hm?. LA_b 367535 b6 % E
SEAIIE N3G K, A KR TORAER S5 &
FEAREIRT B RAKHER, Z3 H s N A 1E 5
PR AR A B .

2) WEWKARIHRER . BEAK DR 2R 5t
i 7K 43 1) FH 20 25 45 It 5 IR 52 A P 189 I T PR AR . 22
Aok 5 TG () TE 7K 23 )P 2805 5 B AR /K o0 R ko
B, 43915 30.1 kg/m® 5 16.85 kg/im®, Z1 kb3
5 QL AbFEI: H 7K 43 FI R E B

3) BN PENE S Vi Mk [ TR o B o
VEEE S A AN T U/ kA R C 5 R R IR R B
bt S A S I A N . Z3 AbER4EAE R C FRE
3B KN 9.89 mg/100 g, Z1 AbFE AT IEMEKE S A A
PE YR & 7 FoscoR e o 4.13%Y5 4.55%, Q3
A3 TR I 4 i KR 0.78 glkg

Z3 AbH AR K KT A 2 R 1 B TG
VR 1 P
BB ARSI P T AR RO K 1R 3 5 A R A

B3 -

[1]  FrEAE. KB URA BRI X S A KR FHEE P AT VAR AT (3] Rk
FHES51E B, 2018(21): 93-94.

QIAO Baohua. Feasibility analysis of implementing reclaimed water
farm irrigation in areas with water shortage[J]. Agricultural Science and
Technology and Information, 2018(21): 93-94.

[2] RUSAN M J M, HINNAWI S, ROUSAN L M. Long term effect of
wastewater irrigation of forage crops on soil and plant quality
parameters[J]. Desalination, 2007, 215(1/3): 143-152.

[3] ORON G, CAMPOS C, GILLERMAN L, et al. Wastewater treatment,
renovation and reuse for agricultural irrigation in small communities[J].
Agricultural Water Management, 1999, 38(3): 223-234.

[4] REZ, Wk HAKEERET T REL] KBRS, 2014, 30(2):
8-13.

DAl Zhiyuan, GAO Baozhu. Research advances in reclaimed water
irrigation[J]. Water Resources Protection, 2014, 30(1): 8-13.
[6] H#EER, W, MK, &5 FAKHERN 3 TNMPE LI FR 70 U R

SYATRAE B RS2 R R[], B A S22 4], 2011, 22(2): 395-401.

XUE Yandong, YANG Peiling, REN Shumei, et al. Effects of irrigation
with treated wastewater on nutrient distribution in cucumber and tomato

plants and their fruit quality[J]. Chinese Journal of Applied Ecology,

24

[6]

[

(8]

[

[10]

[11]

[12]

[13]

[14]

2011, 22(2): 395-401.

RICTH, VR, WP, 55 FARKERE RS B
R[], Ak AR %44R, 2010, 26(1): 36-40.

WU Wenyong, XU Cuiping, LIU Honglu, et al. Effect of reclaimed
water irrigation on vyield and quality of fruity vegetables[J].
Transactions of the CSAE, 2010, 26(1): 36-40.

ST, TR, JEE, AR PRARAKOR NS B IUAE K R R R R A 7
[91. /Kt f#FriEHR, 2013, 33(5): 105-108.

PEI Liang, ZHANG Tibin, LIANG ling, et al. Growth and yield of
cucumber as influenced by reclaimed water drip irrigation[J]. Bulletin
of Soil and Water Conservation, 2013, 33(5): 105-108.

TR BN R S TUR I A ST L [D]. R T EORE,
2017.

ZHANG Ruiwan. Research of water, fertilizer, air and heat coupling
model of cucumber under mulched drip irrigation[D]. Yinchuan:
Ningxia University, 2017.

FKFIR, SN, SkMIEE, &% 3¢ BRREvAEME S it A X O &
WO EMER . AR EFRBREWD]. FAESSKR, 2011, 22(9):
2 348-2 354.

ZHANG Lidong, GAO Lihong, ZHANG Liuxia, et al. Effects of
alternative furrow irrigation and nitrogen application rate on
photosynthesis, growth, and yield of cucumber in solar greenhouse[J].
Chinese Journal of Applied Ecology, 2011, 22(9): 2 348-2 354.

NIRRTV 9T R a1 D ) NN SO SN e NI - T S AL
WHF[D]. #R)1: T H K5, 2018.

OUYANG Zan. Research on the effect of water-fertilizer-air-heat

-

coupling on growth, photosynthetic, yield and quality of watermelon in
greenhouse[D]. Yinchuan: Ningxia University, 2018.

TRICAR, ZHEW, I, & 2 ORI R FOGIR = B 5
IKEFI B RIS]. BB 2£ 4%, 2018, 37(S1): 1-4, 21.
ZHANG Wendong, LI Qingming, LI Shiyu, et al. Effects of
partitive-area drip irrigation and nitrogen fertilization on yield and
waternitrogen use efficiency of cucumber in solar greenhouse[J].
Journal of Irrigation and Drainage, 2018, 37(S1): 1-4, 21.

&R, RAE, PESC, SRR N A K AL 2 5 AR
KRS, #EtHEK2A4, 2017, 36(1): 74-78.

YANG Zhiyuan, SONG Jian, HUANG Chongwen, et al. Effects of
different trace irrigation systems of integral control of water and
fertilization on growth of cucumber in greenhouse[J]. Journal of
Irrigation and Drainage, 2017, 36(1): 74-78.

TR, d4ED, MR, S 00 gl XA A A K IR A AR — A
RIS FE[T]. HEMEHEK 554%, 2018, 37(8): 22-26.

DOU Chaoyin, MENG Weizhong, CHEN Wi, et al. Fertigation of
autumn-winter greenhouse cucumber in east Liaoning Province[J].
Journal of Irrigation and Drainage, 2018, 37(8): 22-26.

A, NERE, WA, 5 RFEREREARCSE iR = AR TR H >
AN GRIAE R R[] 254k, 2018, 45(2): 289-298.
LI Ruonan, WU Xueping, HUANG Shaowen, et al. Variation of

greenhouse cucumber daily yield and its responses to sunlight duration



ERE S FAKRREXT SRS ER J6E . 7RG B

and air temperature with different phosphorus rates[J]. Acta [17] AR, SRLr¥y, Z45RH, S5, T IE RS 3O b A= A = B s

Horticulturae Sinica, 2018, 45(2): 289-298. [91. R}, 2012, 53(10): 1 382-1 383.

[15] H#fH, W, Xz, & AFEE R B0 e ™ 5 A 5 R ZHENG hongsheng, CHAI hongling, LI yang, et al.. Effect of foliar
[3]. #edbdk 2]k, 2017, 32(S1): 256-259. fertilizer chlorophyll on growth and yield of tea plant[J]. Zhejiang
YANG Yang, SONG Bingyan, LIU Yun, et al. Effects of different Agricultural Sciences, 2012, 53(10): 1 382-1 383.
nitrogen application on yield and quality of cucumber[J]. Acta [18] 3KRFEF, RPER], TRLZR, 5. ASFEK AL B R = 38U S 2O E
Agriculturae Boreali-Sinica, 2017, 32(S1): 256-259. TERfaAR M), EAR 5@, 2007, 23(6): 622-625.

[16] &=, sk, ANFEBE. SR Y T TG & R sema ], A ZHANG Xiping, ZHAO Shengli, ZHANG Xudong, et al. Effect on
ROl EHY, 2014, 42(6): 27-28. morphology and photosynthesis index of cucumber under plastic mulch
PAN Yunping, ZHANG Ying. Effects of different phosphorus and in solar greenhouse with different irrigation amount[J]. Chinese
potassium fertilizers on quality and yield of cucumber in protected field[J]. Agricultural Science Bulletin, 2007, 23(6): 622-625.

Inner Mongolia Agricultural Science and Technology, 2014, 42(6): 27-28.

The Effects of Drip Irrigation with Reclaimed Wastewater on Chlorophyll,
Photosynthesis, Yield and Quality of Cucumber

WANG Lulu®, TIAN Juncang™?*", XU Guihong*, SHENG Hui" %3 YAN Xinfang" 23
(1. School of Civil and Hydraulic Engineering, Ningxia University, Yinchuan 750021, China; 2. Engineering Technology Research
Center of Water-Saving and Water Resource Regulation in Ningxia, Yinchuan, China; 3. Engineering Research Center for Efficient
Utilization of Modern Agricultural Water Resources in Arid Regions, Ministry of Education, Yinchuan 750021, China)

Abstract: [Objective] Irrigating with treated domestic and urban wastewaters has been in increase over the past
decade and the purpose of this paper is to investigate the effects of irrigation amount and scheduling on
photosynthetic traits, yield and quality of cucumber. [ Method ] We compared three irrigation amounts: 1 890 m*/hm?,
2 835 m*hm? and 3 780 m*/hm?, with each having a control that was irrigation with the same amount of clean water.
In each treatment, we measured photosynthetic traits, chlorophyll content and yield. [Result] In all treatments and
controls, the four photosynthetic traits - net photosynthetic rate, transpiration rate, stomatal conductance and
intercellular carbon dioxide concentration - as well as the chlorophyll content and yield all increased with the
irrigation amount, while the “grouped” water use efficiency decreased inversely with the irrigation amount. When
the irrigation amount was the same, irrigating with reclaimed wastewater increased average of the four
photosynthetic indexes and chlorophyll content by 7.32%, 2.99%, 4.19%, 3.07% and 5.54%, and the average of
“grouped” yield and water use efficiency by 8.9%. 8.86% respectively, compared with the controls. As irrigation
amount increased, the soluble sugar and solids content of the fruits decreased while the vitamin C and total acid
mass fraction increased. When the irrigation amount was the same, irrigating with reclaimed wastewater increased
the average vitamin C content, soluble sugar content and soluble solids content by 1.14%, 12.64% and 5.8%
respectively, while reduced the average total acid content of the fruit by 8.72%, compared to the controls.
[ Conclusion] In terms of photosynthetic indexes and yield, the optimal irrigation scheduling for the reclaimed
wastewater was: Irrigating 3 780 m*hm? of water in 21 times with each irrigation being180 m*hm?.
Key words: reclaimed wastewater; drip irrigation; cucumber; photosynthesis; fruit quality; water use efficiency
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