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o R RE B RR L, AR B 6, BRI RS A
iR ER ATk, ¥ S SR R T I 2 R TR, 2 A
RRMNEH BB L BAKRATE 30 d.
L2 WREHE

2013 AR HFZEREA K, ML, 3 BG4 B R
FFHMRRFBRIAM . K, FIL, 522 REPLIX 41 i%
B 3 REE, ‘KM L HMEEE SR
36.42 Fk, R 30 cm,AT[HIEE 50 ecm. TR fFRERE AL
B R, AR B BRI K. EERER
21.24.27.30 d 3RAE i@ 1 A MG I A B0 R AR R B
B SIEEH . TERER 30 d J5 BUR B2 A I 5E SR IR
TEPERY, 4 4k R B RS 1T, SOD i T it POD 1%
PP IR 3 KRR . W M BEA ST B B K AR 77
EEHE, TAMNRERERABRAL G IFMAELE
—80 Cyk4.
1.3 TEME

BeRr 30 d JEHE R BRERD =FLHFHA
B/ 8 A RS H0< 100,

&5

WA NIRK, WA RAL B NMUE Ly BAFRELC K B 30 d S RS AA AL D. ‘L B 30 d S RAERREHS.
Note: A. Mini-watermelon line of ‘K’ ;B. Mini-watermelon line of ‘L;” ;C. Non-cracking fruit of ‘K;” after pollination 30 days;D. Cracking fruit of‘L;”

after pollination 30 days.
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F A Microsoft Excel #F 47 %0 ¥ 45 i+, {8 fH SPSS
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Table 1 Comparison of cracking fruit rate and
skin thickness in inbred lines
. HoRARE HAgE HURE RERE
. Number of investigated Number of fruit Cracking fruit rate Pericarp thickness
Vasiety fruit/ /- cracking/ /% Jem
‘Kg’ 36 0 0 0. 86740. 125A
‘L1’ 42 15 35.7 0. 46740. 047B

T AR KREFRFRRERH BEP<0. 0D,
Note: Different capital letters indicated highly significant difference at 0. 01 level.

Bl 20 mMEEMXBERLE

Fig. 1 Comparison of phenotypic between two watermelon varieties in the plastic-covered house
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Table 2 Comparison of fruit pericarp anatomic structure of ‘K”and‘l; ”at different growth stages
AL BHRE REIEE Pl 34182 4 A2 R RERE
Variety Days after pollination/d Epidermis thickness/um Exocarp thickness/pm Stone cells Mesocarp Pericarp thickness/ mm
21 14. 68 118.73 GBS, R EE, AREEAR DNHNLE R, N MHET R 8.8
‘Ky? 24 16.13 151.77 AR, R, RELEDR /NMLE TR, MRS B 8.3
27 14. 80 129. 35 AMELE N AL SESER NIRRT R HET B 8.7
30 18.78 129.48 AN B, EERR NAEEETE R, D HES] 8.8
21 22.06 89.51 AR, BRI KA HIHES 438, /N M A3 A R R 5.0
q, 24 17.86 59. 55 AR, BRI KA HIHES 438, /N M A3 A R R 5.1
27 18.22 69. 09 AR, BAR A E KA RIHEF 430 /AN A A FU 5.0
30 15.37 67.17 AR, BAR A E KA RIHEF 430 /AN A A FU 4.9

B Bl~BA, ‘K R MG 21.24.27.30 d) (400 X) ;C1~CA, ‘L’ R B (B2RY)G 21.24.27.30 ) (400XX) s P. B2 s W, SRS 25 S, A4 B s
ZRRE.
Note: Bl —B4. The pericarp structure of*K;”(21,24,27,30 days after pollination) (400X ) ; C1—CA. The pericarp structure of*1;’(21,24,27,30 days after
pollination) (400X ) ;P. Epidermis; W. Exocarp; S. Stone cell; Z, Mesocarp.
Bz 24RMAERNARERDN &R ILE

Fig. 2 Comparison of fruit pericarp anatomic structure of two watermelon varieties in different stage

&3 R B B A MR RS e
Table 3 Comparison of enzyme activity in watermelon pericarp Ueg!
Fh R S B TE R SOD ¥ POD 354
Variety Pectinase activity Cellulase activity SOD activity POD activity
‘Kp’ 1 035, 594+65, 129bB 0.57540. 004bB 44, 50040, 496aA 41, 667+2. 357bB
‘Ly” 2 144, 744+166. 382aA 0.59240. 003aB 5.352+1.982bB 192. 500+7. 500aA

: FABERERR/NE FRFRRER BE (P<0. 05, RRIRE FRRREFHBE (P<0. 0D, RAPFHEEAHEIRMER.
Note; Different lowercase letters in the same column indicate significant difference at 0. 05 level;different capital letters indicate highly significant difference at 0. 01 level. The date in
the Table are means®SE.
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Table 4 Correlation analysis of fruit cracking fruit rate,pericarp thickness and enzyme activities
307 RERE RERE By 33035 R SOD POD JE#:
Activity Fruit cracking percentage Pericarp thickness Pectinase activity Cellulase activity SOD activity POD activity
BB Fruit cracking percentage —
LBz 2 Pericarp thickness —0. 948 —
B BT I Pectinase activity 0. 886 —0.987* —
U EEIE M Cellulase activity 0. 992 % —0.902 0.823 —
SOD & SOD activity —0. 463 0. 720 —0.821 —0. 351 —
POD 1M POD activity 0. 402 0. 671 0. 780 0. 286 —0. 998 % —

e REEF BE(P<0.05),

Note: * represents significant difference at 0. 05 level.
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Comparison of Anatomic Structure and Enzyme Activity of Fruit
Rinds in Crack-resistant and Crack-prone Watermelons

GAQ Meiling' , YU Changbao' , WEI Xiaoming®,LI Jiayi' ,LIU Yan'
(1. College of Life Science, Agriculture and Forestry,Qigihar University, Qiqihar, Heilongjiang 161006 ;2. Qigihar Vegetable Research Institute,
Qiqihar, Heilongjiang 161006

Abstract ; Taking crack-resistant ‘K’ and crack-susceptible ‘L’ as tested materials,fruit pericarp anatomic structure and
enzyme activity in fruit cracking-resistant and cracking-prone mini-watermelons were compared. The fruit pericarps were
sampled after self-pollination for 21,24,27,30 days and were observed by paraffin section. The results showed that the
stone-cells in the crack-resistant accession were smaller and rounder than those in the crack-susceptible accession. An
obvious transition from the small cells to the big cells was observed in the crack-resistant, Variation in the degree of
pericarp structure of the crack-resistant was more obvious than of the crack-susceptible late in fruit development, Fruit-
cracking resistance was associated with the variation and arrangement of pericarp structure in the process of mini-
watermelon maturity. At the same time, the fruit pericarps that were sampled after self-pollination after 30 days were
observed for enzyme activity. Pectinase activity, cellulose-enzyme activity and activity of peroxidase (POD) in the thin
pericarp,crack-susceptible line were higher than those in the thick pericarp crack-resistant line. Cracking tendency and
pectinase activity in the pericarp were significantly positively correlated. Pericarp thickness and pectinase activity in the
pericarp were significantly negatively correlated. In the pericarp, POD activity and SOD activity were significantly
negatively correlated.

Keywords : mini-watermelon(Citrullus lanatus) ;cracking , anatomic structure;enzyme activity
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