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Influences of rootstocks on the sugar accumulation and activities of
sucrose metabolism related enzymes in Citrullus lanatus by grafting

MENG Wen-hui,ZHANG Xian,[LUO Ting

(College of Horticulture s Northwest A& F University sYangling s Shaanzi 712100, China)

Abstract: [Objective] The sugar accumulation,changes of activities of sucrose-metabolism related en-
zymes and the mechanism of the effects on fruit quality by grafting were all studied in this research. [Meth-
od] Zaojia was taken on the CK,and wild watermelon 1 and 2, pumpkin (Tiemuzhen), calabash (Chang-
zhanlishi F,)and loofah were used as five different rootstocks. Then, fructose, glucose, sucrose and the ac-
tivities of sucrose-metabolism related enzymes were all determinated. [Result] Compared with the ck, the
sugar accumulation increased extremely significant by grafting with the wild watermelon 2, but that of the
other treatments all decreased and the sugar accumulation of loofah/Zaojia was the lowest. The sucrose in-
vertase activity decreased;the activitives of sucrose phosphate synthase and net for sucrose-metabolism en-
zymes all increased during the development of own-rooted and grafted watermelons. During the whole fruit
development including own-rooted and grafted watermelon fruits,the invertase, sucrose phosphate synthase
and sucrose synthase together acted on sugar accumulation and constitution, and accumulation of hexose

sugar was more than sucrose accumulation in grafted and owned-rooted watermelons. [Conclusion] Differ-
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ent rootstocks had different sugar contents in watermelons, the wild watermelon 2 made the smallest

effects on fruit quality,and the sucrose synthase played the important role in promoting sugar accumulation

in the latter part of the developing fruits. So it can be used as a good rootstock in the field.
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Table 1 Changes of suar accumulation in developing own-rooted and grafted watermelon fruits mg/g
o AT 5 W JE B ] /d Days after anthesis
Grafting treatment Sluble sugar 10 16 29 28 33
2 IR/ SLBE Fructose 10. 37 Ff 15. 75 Ff 25.79 Ff 18. 98 Ff 24. 30 Ee
Loofah/Zaojia M #ME Glucose 9.05 Ff 15.39 Ff 24.81 Ff 11.75 Ff 19.74 Ff
HEBE Sucrose 0.26 Ee 0.89 Ff 2.66 Ff 5.26 Ff 6.28 Ff
BB Total sugar 19. 69 Ff 32.03 Ff 53.26 Ff 35.98 Ff 50. 32 Ff
L/ B %ﬁﬁ‘ Fructose 11.90 Ee 18.57 Ee 30.03 Dd 20. 68 Dd 29.15 Ff
Pumpkin/Zaojia % B Glucose 11. 94 Ee 18. 35 Ee 25.85 Ee 13.96 Ee 23.01 Dd
HEBE Sucrose 0.66 Cc 1.76 Cc 4.65 Bb 6.37 Aa 7.65 Cc
BBk Total sugar 24.49 Ee 38.67 Ee 60. 54 Ee 41. 00 Dd 59. 80 Ee
R %?ﬁ% Fructose 13.42 Cc 21.20 Cc 37.19 Bb 36. 68 Bb 32.87 Cc
Calabash/Zaojia i % B Glucose 12.74 Dd 20. 14 Ce 34.46 Bb 37.71 Aa 32.51 Bb
HEBE Sucrose 0.66 Cc 1. 80 Bb 3.46 Ee 6.16 Cc 6.94 Dd
BBk Total sugar 26.82 Cc 43.14 Cc 75.12 Bb 80. 55 Bb 72.32 Cc
PEA TR 1A Qjéﬂ% Fructose 13.47 Bb 25.37 Bb 40.79 Aa 23.85 Ce 31. 64 Dd
Wild watermelon W% Glucose 17.53 Aa 24.71 Aa 43.17 Aa 21.12 Cc 22.74 Ee
1/Zaojia HEBH Sucrose 1.98 Aa 3.99 Aa 1.35 Ce 5.89 Dd 6.77 Ee
BBk Total sugar 32.98 Bb 54.07 Aa 88.31 Aa 50. 86 Cc 61.15 Dd
AR T 2 B/ R %)ﬂ? Fructose 16.61 Aa 22.22 Aa 29.13 Ee 41.58 Aa 41.63 Aa
Wild watermelon W BE Glucose 16. 98 Bb 23.61 Bb 28.50 Dd 37.63 Bb 39.44 Aa
2/Zaojia HEBE Sucrose 0.89 Bb 1. 65 Dd 5.43 Aa 6.30 Bb 12.70 Aa
B Total sugar 34.48 Aa 47. 48 Bb 63.05 Dd 85.52 Aa 93.77 Aa
FULE F AR D HHE Fructose 12.77 Dd 20. 83 Dd 36.42 Cc 19. 88 Ee 35.92 Bb
Own-rooted % B Glucose 13.07 Cc 19.47 Dd 34.13 Cc 14. 68 Dd 29.17 Cc
seedling(CK) HEBE Sucrose 0.65 Dd 1.05 Ee 4.13 Dd 5.79 Ee 10.09 Bb
OBk Total sugar 26.49 Dd 41. 35 Dd 74.68 Cc 40. 34 Ee 75.18 Bb

I FVEARAR RS PR RN ZR B R E NG PR R EFRE. TR,

Note: Capital letters indicated extremely significant difference and lowercase letters indicated significant difference in the same line. The

same with below.
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Table 2 Al during fruit development of grafted and own-rooted watermelons pmol/(h « g)
BHEHE WG BHE] /d Days after anthesis
Grafting treatment 10 16 22 28 33
22 ) / 54F Loofah/Zaojia 24.56 Ff 22.78 Ff 17. 36 Ee 6. 39 Ff 5.37 Ff
B R/ F4E Pumpink/Zaojia 27.47 Ee 26.58 Cc 19. 04 Cc 8.21 Cc 7.02 Dd
#i i/ BAE Calabash /Zaojia 28.32 Dd 25.16 Dd 16. 42 Ff 9.23 Aa 7.19 Cc
WA PG R 1% /54 Wild watermelon 1/Zaojia 30. 24 Bb 29.40 Bb 19. 23 Bb 8.43 Bb 10.02 Aa
AR 2 5 /B4 Wild watermelon 2/Zaojia 28.33 Ce 24.37 Ee 18.31 Dd 7.3 Dd 5.65 Ee
R F R () Own-rooted seedling(CK) 32.26 Aa 30. 36 Aa 20.63 Aa 7.13 Ee 9.43 Bb

x3 GEANNMBRANRILAETIEDEEREELBEEGE

Table 3 NI during fruit development of grafted and own-rooted watermelons pmol/(h « g)
Ay 2y Ja BkE] /d Days after anthesis
Grafting treatment 10 16 29 28 33
22 I/ B AE Loofah/Zaojia 21.8 Cc 13.01 Ee 10. 39 Ee 7.12 Aa 6.45 Aa
R/ 4E Pumpink/Zaojia 21.02 Dd 18. 28 Cc 14. 14 Cc 3.46 Ff 3.35 Ee
#Hi /B AE Calabash /Zaojia 19. 35 Ff 12.07 Ff 9.13 Ff 6.38 Bb 4. 21 Dd
A7 )K 1 5 /B4 Wild watermelon 1/Zaojia 22.36 Bb 18.37 Bb 15.23 Bb 5.58 Dd 5.42 Bb
ARV K 2 5 /B 4E Wild watermelon 2/Zaojia 20. 29 Ee 15.33 Dd 11. 22 Dd 6.03 Cc 2.9 Ff
B AR () Own-rooted seedling (CK) 23.17 Aa 20.22 Aa 16. 38 Aa 5.07 Ee 5.04 Ce
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Table 4 SPS activity during fruit development of grafted and own-rooted watermelons pmol/(h « g)
B A WG BFE] /d Days after anthesis
Grafting treatment 10 16 29 28 33

22 )/ 54F Loofah/Zaojia 1. 828 Ee 3.110 Ff 6.014 Ff 7.808 Ee 9. 356 Ff
K/ F4E Pumpink/Zaojia 2.155 Dd 4.322 Ce 6.991 Bb 8.155 Dd 10. 817 Ce
# 7 /L 4E Calabash /Zaojia 2. 155 Dd 3. 828 Ee 6.580 Dd 8.828 Bb 10. 318 Ee
A PG K 1 5 /B AE Wild watermelon 1/Zaojia 3.297 Aa 5.437 Aa 6.318 Ee 8. 155 Dd 10. 502 Dd
AR 2 5 /B A Wild watermelon 2/Zaojia 2.808 Bb 4. 045 Dd 7.396 Aa 9.318 Aa 14. 805 Aa
R E R () Own-rooted seedling(CK) 2.318 Ce 4.621 Bb 6.971 Cc 8.297 Ce 13.296 Bb
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Table 5SS activity during fruit development of grafted and own-rooted watermelons pmol/(h « g)

B4 A ¥ 5 Bt E] /d Days after anthesis
Grafting treatment 10 16 29 28 33
22 K/ AE Loofah/Zaojia —6.696 Aa —4.634 Bb —1.956 Bb 0.746 Dd 0. 505 Ee
B3/ 4E Pumpink/Zaojia —7.727 Ee —4.726 Cc —2.042 Dd 0.927 Ce 0.430 Ff
#Hj 7/ B AE Calabash /Zaojia —7.626 Dd —5.574 Dd —2.979 Ff —0.046 Ff 0.603 Dd
AT K 1 5 /B4 Wild watermelon 1/Zaojia —7.607 Cc —4,602 Aa —2.454 Ee 1.575 Aa 1.319 Bb
B AV K 2 5 /B 4E Wild watermelon 2/Zaojia —7.441 Bb —5.712 Ff —1.979 Cc 0.405 Ee 0. 809 Cc
HL: H AR E (3 I) Own-rooted seedling(CK) —8.325 Ff —5.585 Ee —1.310 Aa 1.377 Bb 1.438 Aa
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Table 6 Changes of net activity for sucrose-metabolism enzymes during fruit development of
own-rooted and grafted watermelons
GEEEL TRE AR 0 B v 95 P/ (umol « h™ !« g7 1) Activity of sucrosemetabolism enzymes R R
Grafting treatment 10 d 16 d 22.d 28 d 33d !

22 )/ B4F Loofah/Zaojia —39. 38 —29.59 —21.33 —7.992 —4.504 0. 875 0. 404
K/ 54F Pumpink/Zaojia —40.17 —37. 36 —25.70 —5.985 —1.503 0.953 0. 361
#i 5 / H4E Calabash/Zaojia —39. 44 —29.37 —17.54 —8.292 —3.222 0.970 0. 856
v =Ny .
¥T¢Em L5/ .. —43.24 —39.29 —27.24 —8.975 —7.798 0. 885 0.083
Wild watermelon 1/Zaojia

7 A =
ET/"—EI[&Z 5/ E .. —39.92 —31.48 —21.70 —5.962 +3.905 0.893 0.992
Wild watermelon 2/Zaojia

A R O IR

AR FART O 1D —46. 34 —41.92 —30. 28 —6.823 —4.154 0. 867 0.256

Own-rooted seeding(CK)

TE o TR 2 375 2 = R S AT 1) 2R3 M — OB 0 D7 1 23 L RN S N 26 3 1 = SPSH-SS (i T ) . E R 23 A e 2K 1
= AT+ NI+ SSCIMEIT 1D 5 Ry i 5 55 R0 25 d A A 5 R 8805 R B A 10 155 5B 55 2 B AR 56 R 4

Note: Net of activity for sucrose-metabolism enzymes=activity of enzymes on sucrose synthetic direction— activity of enzymes on sucrose

cleavage direction,activity of enzymes on sucrose synthesis= SPS+ SS(synthetic direction) ,activity of enzymes on sucrose cleavage=

AT+ NI+SS (cleavage direction) ;R;. Correlation coefficient between the net of enzyme activity and sucrose content; R;. Correlation

coefficient between the net of enzyme activity and total sugar content.
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