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Response of photosynthetic characteristics and disease resistance of
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Abstract Watermelon [Citrullus lanatus (Thunb.) Matsum and Nakai] is an important fruit that is commonly eaten all over the
world. However, studies have shown that continuous cropping of watermelon on the same field could lead to serious problems,
including poor plant growth, reduced production and low disease resistance called soil sickness. It has also been noted that
intercropping or rotating watermelon with wheat, a process known as companion wheat, could reduce soil sickness disease. To further
explore companion wheat ‘D5’ effect on the growth of watermelon, pot experiments were conducted to investigate the response of
photosynthetic characteristics and disease resistance in watermelon to companion with wheat ‘Dj,5’. The two treatments were
monoculture watermelon (the control) and watermelon in companion with wheat. The tested soil was planted with watermelon for
three consecutive years. The results showed that photosynthetic rate, stomatal conductance and intercellular CO, concentration of
watermelon in companion with wheat were significantly higher than those of monoculture watermelon by 32.2%, 28.5% and 7.8%,
respectively. Chlorophyll (chl a + chl b, chl a, and chl a/b) contents of watermelon in companion with wheat were also significantly
higher than those in monoculture watermelon on the 40" day after transplanting by 7.5%, 8.4% and 3.2%, respectively. Similar
results were obtained on the 60" day after transplanting for photosynthetic rate, stomatal conductance, intercellular CO,
concentration and chlorophyll (chl a + chl b, chl a, and chl a/b) contents of watermelon in companion with wheat, all of which were

significantly higher than those in monoculture watermelon by 52.9%, 116.7%, 33.8%, 5.8%, 7.1% and 4.9%, respectively. No

o > E-mail: fzwu2006@aliyun.com

s E-mail: xwh800206@163.com
:2014-02-06 :2014-04-11



656 2014 22

significant differences in Fo, Fv, Fo/Fm, @PS  and gP were noted between the two cropping systems. Powdery mildew disease
index of watermelon leaf decreased by 6.3% in companion cropping system, compared with monoculture watermelon on the 40 day
after transplanting watermelon. Also compared with monoculture cropping, MDA content and PAL activity of watermelon leaf in
companion cropping system decreased by 44.43% and 8.68%, respectively. The activities of SOD and PPO in watermelon leaf
increased by 17.3% and 84.5%, respectively. On the 60" day after transplanting watermelon, PAL activity of watermelon in
companion with wheat was higher than that in monoculture watermelon. No significant differences were noted in MDA content and
SOD and PPO activities between the two cropping systems. The results of the study suggested that watermelon had a positive
response to wheat ‘Dj,s” as a companion crop. The companion of watermelon with wheat ‘D;,5s’ was also beneficial for improving
photosynthetic characters, increasing disease resistance of watermelon under continuous cropping system.

Keywords Successive cropping obstacle; Watermelon; Companion with wheat; Photosynthetic characters; Disease resistance
(Received Feb. 6, 2014; accepted Apr. 11, 2014)
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Table 1 Response of watermelon leaves photosynthesis indexes to companion wheat at 40™ and 60™ day of transplant
CO,
Photosynthetic rate Stomatal conductance Intercellular CO; concentration Transpiration rate
Treatment (umol'm *s™") (mol'm *s ™" [umol(CO,)'mol '] [mmol(H,0)m *s']
40d 60 d 40d 60 d 40d 60 d 40d 60 d
CK 6.49+0.55b 10.15+0.83b 0.07+0.01b 0.12+0.01b 142.50+4.5b 171.40+32.6b 3.12+0.38a 6.29+1.12a
Dias 8.58+2.20a 15.52+1.90a 0.09+0.02a 0.26+0.05a 153.60+8.7a 229.30+19.1a 3.53+0.80a 6.57+0.96a
CK: ; Dips: ‘D125 R (P<0.05); CK: monocultured watermelon; Djys: ‘D125’

wheat companied watermelon. The data with different letters in a column are significantly different by LSD test at P < 0.05. The same below.
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Table 2 Response of chlorophyll contents in watermelon leaves to companion wheat at 40™ and 60™ day of transplant
a b a/b
Treatment Chlorophyll content (mg-g™') ~ Chlorophyll a content (mg-g™') ~ Chlorophyll b content (mg-g ") Chlorophyll a/b
40d 60 d 40d 40d 60d 40d 60 d
CK 2.28+0.18b 2.07+0.09b 1.67+0.13b 1.56+0.06b 0.60+0.07a 0.51+0.02a 2.78+0.09b 3.06+0.04b
Diss 2.45+0.08a 2.19+0.08a 1.81+0.06a 1.67+0.05a 0.63+0.02a 0.52+0.02a 2.87+0.08a 3.21+0.08a
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Table 3 Response of fluorescence parameters of watermelon leaves to companion wheat at 40™ and 60™ day of transplant

PS PS
Initial fluorescence Variable fluorescence Maxir-n;?l photochemical Actual- photochemical PhoitochemicAalA
efficiency of PS efficiency of PS quenching coefficient
Treatment (Fo) (Fo) (Fv/Fm) (PPS ) (gP)
40d 60 d 40d 60 d 40d 60 d 40d 60 d 40d 60 d
CK 157.80+8.31a 149.90+8.50a 691.50+31.13a 619.00+36.72a 0.81+£0.02a 0.80+0.0l1a 0.23+£0.02a 0.22+0.04a 0.57+£0.05a 0.64+0.06a
Dias 161.94+3.50a 150.91+10.51a 681.60+16.80a 605.50+34.71a 0.81+£0.01a 0.81+0.0la 0.25+0.03a 0.23+£0.02a 0.62+0.04a 0.65+0.03a
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4 , 40 d, ,
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40d , SOD PPO
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6.3%, . PAL
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Table 4 Response of malondialdehyde content and defensively enzymatic activity in watermelon leaves to companion wheat at 40™
and 60™ day of transplant

MDA SOD PPO PAL
Malondialdehyde content Superoxide dismutase activity Polyphenol oxidase activity ~ Phenylalanine ammonialyase activity
Treatment [umol-g' (FW)] [U-g ' (FW)] [U'mg' (FW)-min"'] [Umg ' (FW)-h™']
40d 60d 40d 60d 40d 60d 40d 60d
CK 24.49+4.01a  31.74+£5.30a  169.51+4.10b  225.60+13.21a  1.16+0.15b 2.27+0.20a 6.34+0.17a 5.68+0.22b
Dias 13.61+2.62b 30.42+1.01a 198.80+7.50a  223.42+24.33a 2.14+0.33a 2.76+0.65a 5.79+0.26b 6.51+£0.29a
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