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The Hfects o Different Rootstocks on the Sugar Metabdism and Rdated Enzyme
Activities in Small and Early- maturing Water meon during Fruit Deve opment
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Abstract : The sugar metabolism and their related enzyme activities during fruit development of own-rooted and
grafted on Hangzhourlong gourd , Chedfeng F, Yongshi and Fded gourd watermelon were gudied. The results
showed that the changes of sugar content and sucrose metaboli sm enzyme activity during the fruit development of dif-
ferent grafted and own-rooted watermelon were Smilar. At an early gage of fruit development , sugars accumulated
dowly due to higher enzyme activity for sucrose cleavage than for sucrose syntheds. At afruit ripening sage, the
sugar content increased repidly because the enzyme activity for sucrose synthed's was higher than for sucrose cleav-
age. However , the sugar content in the fruits of dl grefted watermelons were lower than that in the fruit of ownr
rooted watermelon.  Anong the grafted watermelon fruits, the sugar content of the watermelon grafted on Chaofeng
F;, and Hangzhou-long gourd was higher than that of watermelon grafted on Figledf gourd and Yongshi.  The activities
o invertase at the early dage, sucrose phogphate synthase and sucrose synthase a the late sage irfluenced by greft-
ing may be repongble for the decrease of sugar contert in the grafted watermelon fruit. The good relationship be-
tween sugar accumulation and net enzyme activity of sucrose metabolism indicated that sucrose metabolism ernzymes
including invertase, sucrose phogphate synthase and sucrose synthase may function together , which resulted in the
difference of sugar content in owrrrooted and grefted watermelon fruits.
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Fig. 1 Changes d sugar accumulation and components in own-rooted and different grafted water melon during fruit devel opment
1. Yongshi/ Xieolan; 2. Hezinangua/ Xieolan; 3. Chadfeng Fy/ Xiaolan; 4. Hangzhourlong gourd/ Xizolan; 5. Own-rooted watermelon (Control)
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Fig. 2 Changes o telated enzyme activities in sucrose metabolism of own-rooted and grafted water melon during fruit devel opment
1. Yongshi/ Xieolan; 2. Hezinangua/ Xieolan; 3. Chadfeng Fy/ Xiaolan; 4. Hangzhourlong gourd/ Xizolan; 5. Own-rooted watermelon (Control)
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Table1l Changes d net enzyme activity for sucrose synthesis in sucrose metabaism during fr uit
development of own-rooted and grafted water meons
‘ ‘ Net enzyme activity for sucrose synthesis mol- h™ - g~ *Am) Ry R,
Bxperimenta meterid's
10d 16d 2d 28 d 33d
/ Heizinangua/ Xizolan -35.075 - 28.409 - 22.265 +4.502  +3.765 0.9687 " 0.8164 "
/ Yongshi/ Xizolan -38.080 -28529  -23.846 +5.577  +4.101 0.9687 "  0.849%4 "
F/ ChaofengFy/ Xiolan - 43.796 - 36.409 - 23.720 +6.287  +8.397 09735 "  0.7718"
/ Hangzhourlong gourd/ Xieolan - 40.962 - 33.526 - 22.049 +11.239  +8.776 0.9828" " 0.8719 "
Owrrrooted seeding -41.997 -30.733 -21.805 +13.371  +9.776 0.9923"" 0.8731L"
Ry 0.3336 0.5495 0.7714 0. 8166 0. 8306
Ry - 0.6744 - 0.8658 0.4733 0.7816 0.7770
: =Al+NI+SS ( ) =SPS+SS ( ) = PS+
S ( ) - Al-NI-SS ( ) Ru: R

Note: Activity of enzymeson sucrose cleavage = Al + NI + SS (cdleavage direction) ; Activity of enzymeson sucrose synthess = SPS+ SS (sgynthet-
ic direction) ; Net enzyme activity of sucrose synthess= SPS+ SS (Syrthetic direction) - Al - NI - SS (cleavage direction) . R;: Qorreation coeffi-
cient between the net enzyme activity and sucrose content; R,: Qorrelation codficient between the net enzyme activity and tota sugar content.
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