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Studies on viral multiplication and its effect on photosynthesis of the
watermelon inoculated by Cucumber green mottle mosaic virus
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Abstract Studies were conducted with the watermelon cultivar ‘Jingxin’ in Liaoning Province. In order to reveal
the viral multiplication process after watermelon was inoculated by Cucumber green mottle mosaic virus (CGM-
MV) and its influence on photosynthesis. some physiological and biochemical indexes such as concentration of vi-
rus and photosynthetic pigment, activity of key enzymes and related physiological indexes were studied. The re-
sults indicated that the virus was detected on the 3rd day after watermelons were inoculated by CGMMYV, and the
concentration of virus was highest on the 24th day. Meanwhile the concentrations of chlorophyll a,chlorophyll b
and carotenoids were significantly lower than those of the control. The concentration of chlorophyll a was lower
than that of healthy control after 9 days. The concentration of chlorophyll b and carotenoids were significantly
decreased on the 15th day. On the 18th day, the concentration of chlorophyll b was equivalent to 1. 33 times of
the control. In this study, the activity of ALA anhydrase was tested. It was 29.9 U/h, much higher than that of
the control and equivalent to 2. 18 times on the 21st day. The tests showed that the activity of phosphoenolpyru-
vate carboxykinase was significantly lower than that of the control, but the activity of glycolate oxidase was higher
than that of the control during the experimental period. The photosynthesis (Pn), stomatal conductance (Gs) and
transpiration rate (Tr) of watermelon leaves were lower than those of the control, while the concentration of CO.

in the cells was higher than that of the control. This research established foundation for revealing the change in
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photosynthesis after watermelon was inoculated by CGMMV.

Key words watermelon;
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Table 1 Disease indexes of watermelon seedlings
after inoculated by CGMMYV

b ] /d Sl 45 %0 Disecase index
Days after inoculation {gBEx}# Control fFifbF Treatment

0 0 (0. 00=£0. 00) {E
3 0 (0.00=£0. 00) {E
6 0 (0. 00=£0. 00 fE
9 0 (11. 7524=0. 86)eD
12 0 (15. 88=4-1. 03)dD
15 0 (37.7543.23)cC
18 0 (55.4542. 21)bB
21 0 (72.55+5. 61)aA
24 0 (76.00%3. 21)aA
27 0 (76.0044. 82)aA

D [RIFVEEEG AR R /NE F 853 51 F /R 48 Duncan” s i &A% 7%
MG, A P=0.01 F1 P=0. 05 K L2223 8E, FH.
Values followed by the same capital letters and small letters in
the same column indicate no significant difference at P=0. 01
and P =0. 05 according to Duncan’ s New Multiple Range
Test. The same below.
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Fig. 1 Standard curve of virus content
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Fig. 7 Activities of phosphoenolpyruvate carboxykinase in
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Table 2 Photosynthetic indexes in watermelon seedlings inoculated with CGMMV

PSTTEENR ETIE A Tk FERF COMMV 62 Tk

Days after Photosynthesis indexes of the control Photosynthesis indexes of watermelon inoculated with CGMMV

treatment Pn Gs Ci Tr Pn Gs Ci Tr
0 2.58 {E 0.03 gF 252.75 bBC 0.73 gF 2.44 C 0. 13 bABC 203. 9 fF 1. 62 bB
3 3.64 efDE 0. 05 fEF 263.50 aAB 1. 04 fE 3.72 bB 0. 14 bAB 201. 6 fF 1. 94 aA
6 3.76 efDE 0. 05 fEF 254. 33 bBC 1. 06 {E 1. 32 fF 0.18 aA 250. 4 cC 1. 70 bB
9 4. 98 deD 0. 08 deCD 271.10 aA 1.47 dD 1. 43 {EF 0. 08 cCDE 131. 8 il 1. 16 dD
12 5. 54 dD 0. 07 eDE 244. 40 cC 1. 38 deD 1.70 eE 0. 09 cBCD 156. 2 hH 1. 34 cC
15 10. 99 cC 0.09 cdBCD  127. 90 eE 2. 45 aA 4. 97 aA 0. 07 cDEF 192. 5 gG 1. 17 dD
18 12. 31 ¢BC 0. 10 beBC 94. 80 gG 1. 77 cC 2.05 dD 0.01 dG 340. 0 aA 0.21 gG
21 16. 68 aA 0.14 aA 78.69 hH 1.92 bB 2.18 dCD 0. 02 dFG 210. 75 eE 0. 40 fF
24 16. 73 aA 0.11 bB 112. 00 fF 1. 84 beBC 2.49 cC 0. 03 dEFG 233.55 dD 0. 69 eE
27 14. 29 bB 0.11 bB 146. 64 dD 1.37 eD 2.11 dD 0. 07 cDE 304.5 bB 1. 14 dD

D Pn, @A (pmol » m™2 « s71);Gs, KFLFH (mmol « m™2 « s~ 1) Ci, i) COp ¥RBE (L « L7 Tr, KR (mol e m ™2 » s 1),

Pn, photosynthesis (pmol « m™2 « s71);Gs, stomatal conductance (mmol » m™2 « s~1);Ci, intracellular concentration of COz (pl. « L™1);

Tr,transpiration rate (mol * m~2 + s7 1),
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A LGP AR — I ISR A L M 35 d IFL PRSE 4 pl TR RS I A W R L R AL S R R B B R
P DO PN R B G R AR TR B A PE N PR

b prp'® ’ d e & : c § : -
a: fFEXT A2 d; b: A EXT A28 d; o fRBERS HR3S d; d: SEFMAEBE21 d; e: BeARALEE28 d; f: b BE3S d
a: CK, 21 d; b: CK, 28 d; c: CK, 35 d; d: Treatment, 21 d; e: Treatment, 28 d; f: Treatment, 35 d

9 BEINRLHE R S MBI FIAE B

Fig. 9 Healthy watermelon maturity and blood-flesh of watermelon
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