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Table 1 Scheme of regulated deficit irrigation in different growth stages for melon (irrigation volume) mm
fib 3 W4 H 23 HE 5 A 16 A) RIEWRMG A 23 AFE6 A 12 A)
Treatment Vine growth stage(23 Apr.—16 May) Fruit expansion stage (23 May—12 June)
T (CK) Conventional irrigation 55.30 48.30
T, % (LD) Low water deficit 42.53 48.30
T3 JE (MD) Moderate water deficit 29.75 48.30
T, % (LD) Low water deficit 55.30 37.50
Ts 41 JE (MD) Moderate water deficit 55.30 26.70
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Table 2 Effect of regulated deficit irrigation on leaf photosynthesis of melon
Ab s Aot A iR/ B R/ L iE] CO, e B/ TALTEE/
Treatment (pmol/(m? « s)) (mmol/(m? * s)) (pmol/mol) Inter-cellular (mmol/(m? * s))
Photosynthetic rate(Pn) Transpiration rate(Tr) CO; concentration(Ci) Stomatal conductance(Gs)
T, (CK) 15.03+0.48a 4.03+0.03bc 428.3345.36a 132.33+£15.93¢
T (LD) 11.20+£0.45b 6.7440.23a 299.57+14.31c¢ 295.67+10.33a
T3 (MD) 8.50+0.50c 3.84+0.05¢ 296.67+10.36¢ 138.00+5.13¢
T, (LD) 14.30£0.57a 4.3740.13b 330.6542.02b 231.6746.94b
Ts (MD) 10.97+0.47b 3.6840.13¢ 240.6045.36d 119.0042.08¢

e BE N EBA AR ME R (= 3), £ [F — % M R 7 8 F 7R 4 Duncan’s i & e 2235 K0 6 B 3% 22 % (P <<0.05), T [H.

Note: Data presented in the table are mean values = SE(n = 3).The different letters in the same column indicate significant

differences at P<C0.05 by Duncan’s multiple-range test. The same as bellow.
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Table 3 Effect of regulated deficit irrigation onfruit yield and water use efficiency of melon
o o ; Lo WK /m? KA R R/
3 ST B/ 7 g/ hm) Mk B /mm SRR /m i
. . . L. o Irrigation amount (kg/(hm? « mm))
Treatment Single fruit weight Fruit yield Irrigation amount .
per plant Water use efficiency
T, (CK) 2.30+0.08a 69.0+2.4a 120.36 0.040 12 573.284+30.38ab
T, (LD) 1.7240.03b 51.6+0.9b 111.54 0.037 18 462.61+11.48¢
T3 (MD) 1.7540.04b 52.5+1.2b 102.48 0.034 16 512.30416.28bc
T, (LD) 2.30+0.10a 69.01+3.0a 113.31 0.037 77 608.95437.28a
Ts (MD) 1.6740.03b 50.140.9b 106.59 0.035 53 470.03+8.17¢

VE ¢ 75 i R AR B RE 5 (30 000 Bk / hm?) , 7K 20 F FHBCR =724 /#E7K & . Note: Fruit yield was calculated according plant cultiva-

tion densities (30 000 plants/hm?), Water use efficiency=Fruit yield/Total irrigation amount.
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Table 4 Effect of regulated deficit irrigation on fruit quality of melon

pie] SRSCRE B/ (kg/cm) Al P B 4/ Brix Al E R/ V6 [ R Fb Ve/(mg/100 g)
Treatment Fruit firmness Soluble solid (S) Titratable acid (T) S/T Vitamin C(FW)
T, (CK) 6.93+0.05 14.20+0.29a 0.06+0.001ab 260.44412.00b 4,15+0.51b
T, (LD) 7.2540.09b 14.5940.26a 0.0640.002a 242.02410.42bc 7.3340.51a
T; (MD) 7.53+0.11ab 14.3540.08a 0.05+0.001b 303.414+14.91a 6.77+0.60a
T, (LD) 7.65+0.14a 14.13+0.24a 0.05+£0.001b 279.24+13.19ab 3.22+0.10c
T5 (MD) 7.28+0.14b 14.63+0.15a 0.05+0.001b 309.41415.16a 2.39+0.15d
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Effects of regulated deficit irrigation on photosynthetic characteristics,
fruit yield and quality of melon under plastic green house conditions

HUANG Yuan WANG Weijuan WANG Liwei XU Quanbao KONG Qiusheng BIE Zhilong

College of Horticulture and Forestry Sciences , Huazhong Agricultural University/
Key Laboratory of Horticultural Plant Biology sMinistry of Education ,Wuhan 430070 ,China

Abstract Melon cv. ‘Qingwang’ was adopted to study the effects of regulated deficit irrigation on
the photosynthetic characteristics, fruit yield and quality of melon under plastic house conditions. The
treatments included the sufficient water supply during the whole growing period (control) ,low and mod-
erated water deficits at the stages of vine-extending or fruit-expanding.The results showed that compared
with the control,low water deficit treatment at the stage of fruit-expanding had no significant effect on
the net photosynthetic rate and fruit yield,increased the transpiration rate and stomatal conductance by
8% and 75% ,respectively,decreased the amount of irrigation water by 6% ,increased the water use effi-
ciency and fruit firmness by 6% and 10% ,and increased the ratio of total soluble solid/titrable acidity.
Compared with the control,low and moderate water deficit treatments at the stage of vine-extending and
moderate water deficit treatment at the stage of fruit-expanding decreased fruit yield by 25%,24%,
27 % srespectively,and decreased water use efficiency by 19%,11% ,18% ,respectively. Comprehensively
considering the effects of water deficit treatments on each indicator measured in melon,low water deficit
treatment during the fruit-expanding stage can improve the fruit quality without reducing yield,and in-
crease water use efficiency. Thus,low water deficit treatment during the fruit-expanding stage has the po-
tential to be popularized.

Keywords melon; water-saving irrigation; regulated deficit irrigation; photosynthetic characteris-

tics; water use efficiency; yield; fruit quality
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