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Table 1  Effects of root restriction on leaf physiological parameters and fruit yield of melon
o G iR/ o 51 4594k . . o
. 0 HE-S SRt e MRk % o RIEEH/ L sy
HaR/L (pmol/(m? « s)) FETgC s ] /d . . .
(SPAD {#) . Leaf water . ) Fruit development Single fruit
Volume Photosynthetic First fertile flower X X
SPAD value content . . period weight
rate flowering time
14(CK) 42.86+0.28 a 19.33+0.19 a 89.30+0. 26 a 42 31 761.06+4.67 a
8 41.0640.46 b 18.99+0.19 ab 88.0840.23 b 42 31 652.80+9.24 b
5 40.5840.46 b 17.97+0.11 b 86.5940.05 ¢ 47 34 611.0642.87 c

) BOHE S o] — Ak 3 v T L 1 3 (A AR R L 2 XS BT R 22 W 5, RN T R P<<0.05 EOKF. TR RIS
R T 4h B R S i A A B[], Data presented in the table are mean values= SE of three repetitions in the same treatments. The dif-

ferent small letters indicate significant differences at P<C0. 05 level by Duncan’s multiple-range test. The same as bellow. The fruit de-

velopment period:the time from pollination to fruit ripening.
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Table 2 Effects of root restriction on the soluble sugar content of melon %

B BL/L Volume HH Fructose

B Glucose

HEBE Sucrose Bl MM Total soluble sugar

14 (CK) 3.5340.04 b
8 3.944+0.05 a
5 3.8840.06 a

2.90+0.03 b
3.1840.03 a
2.8440.08 b

7.77%0.20 a 14.22+0.27 a
7.1240.05 b 14.24+0.11 a

6.8940.02 b 13.61£0.13 b

AR HE T ORISR SO A A B BRI T 8% AN
11955 L 5 4naR 5 T Bl & &R T 4%
2.3 tRIGMRHIXT &N R L &R

Mk 3 fin. 514 L Z2 AR .8 L 44k
B FEHRRLAHEmR S e ERI LR CH

IR LU AT U S R T R R A T
FHAA S LRSI T AR C Ol R DR M A
AT S TR S R A B TR LA TR R
8 LA 5L 75 i A& 3% T BN S0 W2 EL 43 50 3 1
430 F1 8025

F 3 HRIPR B3 E KR L MR R0
Table 3 Effects of root restriction on the fruit quality of melon
HaEB/L AR CHEEW)/ AR % A E R/ % B LY H g
Volume (mg/100 g) Ve Total soluble solids Titratable Acidity Soluble sugar/Acid Taste
14 (CK) 10.15+£0.00 b 15.34+0.12 a 0.1140.01 a 127.9246.99 ¢ 3.67+0.17 ¢
8 11.38£0.08 a 15.48=+0.06 a 0.084-0.00 b 182.51£5.37 b 4.444-0.16 a
5 9.15£0.05 ¢ 14.66+0.06 b 0.06240.00 ¢ 230.15+4.43 a 4.0040.18 b

DBHER e A SO 2 Bon i 0 o 8 5 2 3 I € R & & 1Y EL { The soluble sugar/acid was calculated according to the soluble sug-
ar content in Table 2 and titratable acidity content in Table 35 2) MK IEE /TN 5 NHH 1 =R BH.24r=22,3 /r =ik

4 Gy =1Uf,5 4y =JE % I Taste test evaluation was divided into 5 grades:1=Can not edible,2=Bad,3=Moderate,4=Good,5=

Very good.
2.4 R IR I o B JIC SR S T 4 X6 B TE M R R2 A
4 fron. 514 LAEGSREME.8 L A4
AR AR I R R SR SR P B AL L b B AL T
REWE B R 5 B80T T35 I B T REORE S 8-y
fife 7 1) 3 L AR T BB S - BT 1) B
Ph 5 L e BT 35 39 0 2R S T M A 1 il A 2R

WA 1 -4 A% 5 1) B4 3% P B AR T RE R A B -
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Table 4 Effects of root restriction on the enzymes activities of sucrose metabolism of melon

pmol/(h + mg)

HEAH G W -2 i 7 18]

R W -5 17 18] R W R 1

AR AA/L i P e AL Tl rhvE i AL . . .
o : Sucrose synthase Sucrose synthase Sucrose phosphate
Volume Acid invertase Neutral invertase .
cleavage synthetic synthase
14 (CK) 9.65+0.23 b 6.08+0.50 a 3.68+0.17 b 270.3848.80 a 610.88+5.33 a
8 8.76+£0.24 b 6.22+0.29 a 5.7940.55 a 212.26+4.98 ¢ 573.74+19.62 a
5 19.10+0.44 a 5.67+0.32 a 5.71£0.03 a 232.81+1.67 b 507.14+12.40 b
3 i # r AR Ja R 7T B R B S A ) D PR AT 4 S AR RO
\Y
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Effects of root volume on physiological characteristics,
fruit yield and quality of melon

WANG Wei-juan  HUANG Yuan WANG Li-wei XU Quan-bao BIE Zhi-long

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

Abstract Using melon cultivar ‘Elizabeth 239’ as material, effects of root volume [14 L (CK),
8 L,5 L] on physiological characteristics, fruit yield and quality of melon were investigated. Results
showed that the chlorophyll content, photosynthetic rate,leaf water content,single fruit weight,contents
of titratable acidity and sucrose decreased significantly with the decrease of container volume when com-
paring with control (14 L) but the soluble sugar/acidity ratio and taste value increased significantly.
Compared with control,the single fruit weight decreased by 14% and 20% under 8 L. and 5 L container
treatment,respectively. In addition,the 8 L. container treatment significantly increased the contents of vi-
tamin C,fructose and glucose whereas no significant changes of the contents of soluble solids and total
soluble sugar were observed. Meanwhile, the 5 L. container treatment obviously delayed the fertile flower
flowering and fruit development date,and significantly decreased the contents of total soluble solids and
soluble sugars. Results indicated that appropriate root volume restriction (8 L) could improve the fruit
quality of melon. However, the treatment of 8 L. and 5 L. root volume container significantly decreased
the fruit yield of melon. The most suitable container volume for melon cultivation needs further investi-
gation.

Key words melon; root volume; yield; quality; physiological characteristics

(FTAE % 3 . TR & 48)



