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Table 1 Watermelon cultivars, processing method and research contents

No. Cultivars Group Research contents

o . . Effects of high nitrogen gas pressure on the germination rate, morphology
1 Jingyin21, Huapi88  CK,TN4 .
and structure of cotyledon,average weight per watermelon, sugar content.

Effects of high hydrostatic pressure on the germination rate, chlorophyll
2 Zhenban CK.T4,T8 &7 hydrostatie b g Py
content, peroxidase activity.

Guomou, Jinmeihei, CK,T50,T100,
3 Jinxiaolan, Mimeiliis,  T150,Tm50.,
Ribengua Tm 100, Tm 150

Effects of high hydrostatic pressure on the germination rate, average

weight per watermelon, sugar content.

Note: (1) In group CK,the seeds were untreated;in group TN4,the dry seeds were treated under high nitrogen gas pressure of 26

~28 MPa for 4 h;in group T4 and T8,the dry seeds were treated under high hydrostatic pressure of 26~28 MPa for 4 h

and 8 h,respectively;in group T50,T100 and T150,the dry seeds were treated under high hydrostatic pressure of 50,100

and 150 MPa for 20 min, respectively;in group Tm50,Tm100 and Tm150,the germinated seeds were treated under high
hydrostatic pressure of 50,100 and 150 MPa for 20 min, respectively.

(2) Germinated seeds are those which were dipped into water for 6 h in room temperature and then put into the constant tem-

perature chamber for 12 h to accelerate their germination.
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Fig. 1 The germination of watermelon
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Table 2 Effects of high pressure with different treatment time on the germination rate of watermelon

Germination rate in different days/(%)  Significance (treated group vs control group)

Cultivars  Group  Sample size

10d 13d 23d 10d 13d 23d
CK 56 48. 21 55. 36 69. 64
Jingyin21
TN4 104 40. 38 46.15 58. 65 0.79 0.95 1.20
CK 78 29.49 41.03 52.56
Huapi88
TN4 130 9.23 12.31 24.62 3.59° 4. 59" 6.49"
CK 65 72.30 72.30 72.30
Zhenban T4 143 13.09 45.50 45.50 8. 35° 3. 44" 3. 44"
T8 108 1. 90 11.10 11. 10 9. 78" 8. 06" 8. 06"

Note: Superscript lowercase letter b represents extremely significant difference (P <C0.01).
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Table 3 Effects of different high hydrostatic pressures on the emergence rate of various watermelon cultivars

Emergence rate in different days/(%)  Significance (treated group vs control group)

Cultivars  Group Sample size

10d 14 d 20 d 10d 14 d 20 d
CK 72 51. 39 59.72 59. 72
Tm50 85 20. 00 52. 94 63.53 4, 85" 1.18 0.57
Tm100 85 1.18 5.88 10. 59 8.61" 10. 13" 7.67"
Guomou  Tml150 85 0.00 0.00 0.00 8. 89" 11.61° 9.83"
T50 87 28. 74 29. 89 33.33 3.35° 5.24° 3. 82"
T100 85 3.53 8. 24 14.12 8.07" 9.58" 7.02°
T150 85 4,71 9. 41 12.94 7.80" 9.31" 7.23"
CK 72 73.61 73.61 76. 39
Tm50 85 35.29 48. 24 51.76 5. 64" 4. 49" 4. 22"
Tm100 78 17.95 26.92 28. 21 8. 78" 7.93" 7.67"
Jinmeihei Tm150 87 0. 00 0.00 0.00 11. 26" 13.61° 11.58"
T50 86 2.33 4. 65 4.65 10. 89" 12. 48" 11.29°
T100 82 2. 44 4. 88 9.76 11.21° 12. 24" 10. 38"
T150 85 0.00 1.18 1.18 11.43" 13. 22" 11.11°
CK 72 70. 83 72.22 72.22
Tm50 84 61.90 75.00 76.19 1.40 0.54 0.67
Tm100 88 18.18 37. 50 37.50 7.63 6.08" 4.97"
Jinxiaolan Tm150 86 0. 00 0. 00 0.00 11.03" 13. 36" 11.19°
T50 85 61.18 62. 35 63.53 1.49 1.82° 1.36
T100 84 0.00 0.00 3.57 11.19° 13.25° 10. 65"
T150 86 3.49 11. 63 17. 44 10. 33" 10. 79" 8.07"
CK 72 47.22 56. 94 56. 94
Tm50 85 21.18 31.76 38.82 4. 06" 4. 40" 2. 66"
Tm100 84 0.00 2.38 5.95 8. 48" 10. 56" 8.29"
Mimeili ~ Tm150 85 0.00 0.00 1.18 8. 42" 11.24° 9.25"
T50 87 6.90 6.90 9.20 6.70" 9.56" 7. 46"
T100 83 0.00 0.00 0.00 8.53" 11.13° 9.66"
T150 83 0. 00 6.02 12.05 8.53" 9.61" 7.15°
CK 72 58. 33 69. 44 69. 44
Tm50 72 44, 44 59.72 63. 89 2.31° 1.69 0.98
Tm100 80 23.75 36. 25 38.75 5.43" 5. 68" 4,73
Ribengua Tm150 83 0.00 0.00 0.00 9.82" 12.81° 11.11°
T50 60 0.00 1.67 3.33 11.94° 11. 06" 12.90°
T100 61 0. 00 0.00 1. 64 11.82° 11. 44" 13.13"
T150 76 0.00 1.32 1.32 10. 35" 12.10° 11.47°

Note: Superscript lowercase letters a and b represent significant difference (P <C0.05) and extremely significant difference

(P <C0.01) ,respectively.



148 800 %

(a) Control group of Jingyin21 (b) Treated group of Jingyin21 (c) Control group of (d) Treated group of
Huapi83 Huapi83
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Fig. 2 Morphology of cotyledon
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(d) Treated group of Jingyin21 (e) Treated group of Huapi83 (f) Control group of Huapi88
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Fig.3 Surface structure of watermelon
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(a) Control group

(b) Treatment group
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Fig. 4 Internal structure of watermelon (Jingyin21)



%2 2% K A AF < o FRAL BRAD X VS AR KR Y 5 149

R4 BBRAELEXYEHFRELEHLWE (LK
Table 4 The t-test of the effects of high hydrostatic pressure on the chlorophyll content of Zhenban

Days alter Chlorophyll content/(mg/1) Significance (treated group vs control group)

o Group
germination/(d) Chlorophyll a  Chlorophyll b Chlorophyll ¢ Chlorophyll a  Chlorophyll b Chlorophyll ¢

CK 3.96+£0.14 2.0340.03  0.96+0.04
13 T4 7.91£0.03 2.3740.08 2.00%0.25 47.72° 6.86 7.03"
T8 5.18+£0.32 1.9740.04 1.2140.07 6.01° 2.18 5. 87"

CK 8.49+1.21 4.1840.32  3.31+0.08
23 T4 8.01£1.03 2.8040.15 2.3640.11 0.52 6. 83" 12.69°
T8 10.07£0.52  3.9240.28  2.66+0.07 2.08 1. 06 10. 61"

Note: Superscript lowercase letter a represents significant difference (P <0, 05).
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Fig. 5 Effects of high pressure on the average weight per watermelon (guomou)
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Table 6 Effects of high pressure on average weight per watermelon and sugar content of five cultivars

Average weight per Sugar content/ (%)
Cultivars Group
watermelon/ (kg) Border Center
CK 3.2440.59 7.924+0.29 10.16+0. 50
Jingyin21
TN4 3.5840.82 8.10+0. 34 10.30+0. 60
CK 2.9040. 47 7.6240.49 10.30+0. 41
Huapi88
TN4 3.1240.47 7.9040. 48 10.50+0. 73
CK 4,054+0. 64 7.8040. 28 12.4040. 57
Tm50 3.6740.93 9.33+1.14 11.8040.53
Guomou Tm100 3.6040. 14 8.45+0. 64 11.3040. 14
T50 3.6740.75 8.67+0.61 12.60+0.53
T150 5.3340.98 6.93+0.83 11.4740. 46
CK 3.17+1.17 8.30+0.42 12.734+0. 64
Tm50 2.624+0.13 9.0040. 65 11.95+0. 96
Jinxiaolan Tm100 3.33+1.15 10.00+£1. 06 12.734+0. 64
T50 3.10+0. 14 9.85+1. 14 12.554+0. 66
T150 4.60+0. 28 8.00+1.41 13.40%0. 57
CK 1.6040.17 7.5040.71 10.50+0. 80
Ribengua Tm50 3.42+0.41 7.40+1. 14 11.35+0.79
Tm100 3.1040. 14 8.30+0. 28 10.90+0. 14
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Table 7 Independent sample t-test of the effects of high nitrogen gas pressure treatment on

the average weight per watermelon and sugar content for two cultivars

Levene’s test for equality of variances t-test for equality of means
Cultivars Characters

F P t df P
Average weight per watermelon 0.978 0.352 —0.756 8 0.471
Jingyin21 Sugar content (center) 0.232 0.643 —0.401 8 0.699
Sugar content (border) 0. 448 0.522 —0. 896 8 0. 397
Average weight per watermelon 0.114 0. 744 —0.740 8 0. 480
Huapi88 Sugar content (center) 1.091 0. 327 —0.535 8 0.608
Sugar content (border) 0.021 0. 888 —0.907 8 0. 391

®8 BRAELENIANAENRMHNARNEMSEEZLWHNHTESH
Table 8 ANOVA of the effects of high hydrogen pressure treatment on

the average weight per watermelon and sugar content for three cultivars

Between Groups Within Groups
Cultivars Characters F P
Sum of squares df Mean square Sum of squares df  Mean square
Average weight per watermelon 6.195 4 1. 549 5.205 8 0.651 2.380 0.138
Guomou  Sugar content (center) 9.727 4 2.432 5.205 8 0.651 3.738 0.053
Sugar content (border) 3.276 4 0. 819 1. 887 8 0.236 3.473 0.063
Average weight per watermelon 5.329 4 1.322 5.561 11 0. 506 2.635 0.092
Jinxiaolan ~ Sugar content (center) 8.270 4 2.067 9.570 10 0. 957 2.160 0.147
Sugar content (border) 3.077 4 0. 769 6.033 11 0.548 1.402  0.296
Average weight per watermelon 6.035 2 3.017 0.588 6 0.098 30.816 0.001
Ribengua Sugar content (center) 1. 140 2 0.570 4.500 ) 0. 900 0.633 0.569
Sugar content (border) 1. 250 2 0.625 5.750 6 0.958 0.652 0.554
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Effects of High Pressure Treated Seeds on the Growth
and Development of Watermelon

LI Yu-Ge',SU Lei*?,LI Suo-Ping' , HONG Shi-Ming”, LI Hai-Tao',
ZHAO Xiao-Wei' , HUO Zhi-Bang®, L1 Guo-Shen'
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Henan University . Kaifeng 475001 ,China;
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Chengdu 610031 ,China;
3. Department of Physics,Zhengzhou University of Light Industry ,
Zhengzhou 450002 ,China;
4, Institute o f Watermelon ,Kaifeng Research Academy of
Agriculture and forestry .Kaifeng 475001 ,China)

Abstract : By using the statistical significance test of sample rate,t-test and one-way analysis of variance
(ANOVA), the effects of high pressure treated seeds on the emergence rate, chlorophyll content,
peroxide enzyme activity, morphology and structure of cotyledon,average weight per watermelon and
sugar content were studied in detail. In experiments, different varieties of seeds, such as Jingyin21,
Huapi88,Zhenban, Guomou, Jinmeihei, Jinxiaolan, Mimeilv and Ribengua, were pretreated with high
nitrogen gas pressure of 26~28 MPa or high hydrostatic pressure of 50~150 MPa at room tempera-
ture. Then the growth characteristics and main nutrition components were observed, measured and re-
corded. Compared with untreated controls,the experimental results showed that the germination rate
and the content of chlorophyll ¢ were significantly (P<C0.05) or extremely significantly (P<Z0.01)
reduced,and the chlorophyll a content and the peroxidase activity were significantly (P <Z0. 05) aug-
mented. Additionally, the effects of the high pressure on average weight per watermelon and sugar
content were obviously different in different cultivars. For Ribengua (P <C0, 001) and Jinxiaolan (P <<
0.092), the average weight per watermelon were strongly influenced when the seeds were treated
under high hydrastatic pressure; for Guomou (P <C0. 064), the influence noted on the sugar content
was obvious.

Key words: high pressure; watermelon;emergence rate;chlorophyll content;peroxidase activity;average

weight per watermelon;sugar content



