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Table 1 Soil physicochemical properties of experimental field
- &k by AR T AHUR
P Total salinity/(g * kg=1)  Available K/(g « kg=1) Available N/(g * kg—1) Available P/(g * kg=1) Organic matter/(g * kg~ 1)
9.27 0.24 140. 00 40. 25 0.97 13. 46
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Table 2 Testing program
hbye 667 m? JEAGERL BEARBEL 667 m? HiEKE
Treatment 667 m? irrigation water quota/m?3 Frequency of irrigation 667 m? irrigation amount/m3
T1(CK) 0.0 0 0
T2 1.5 4 6
T3 3.0 4 12
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Fig. 1 Diurnal variations of photosynthetic rate in

leaves of watermelon in gravel-mulched field
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Table 3 Daily mean figures of every photosynthetic indexes in different irrigation amount
AbE HEA#A Pn SILRE Gs FEMHAE Tr Hafa] COz ¥&EE Ci
Treatment /(pmol + m~2 « 571) /(mol « m™2 « s71) /(mmol «+ m™2 « s71) /(pmol « mol~1)
T1(CK) 17.03%2. 16¢ 0.174£0.09b 7.36+£1.52¢ 178. 23£20. 93a
T2 18.50+2. 92h 0.19+0. 06b 8.36+1.78b 164. 96+25. 31b
T3 19. 7141. 40a 0.22+0. 25a 9.36+3.56a 138. 98+15. 18¢
T FFIARNE FRRRER BE(P<0.05),
Note; Different lowercase letters show significant difference( P<C0. 05),
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Fig. 2 Diurnal variations of transpiration rate in

leaves of watermelon in gravel-mulched field
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Fig. 3 Diurnal variations of stomatal
conductance in leaves of watermelon in

gravel-mulched field
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Fig. 4 Diurnal variations of intercellular CO,
concentation in leaves of watermelon in

gravel-mulched field
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Fig. 5 Diurnal variations of water use efficiency in

leaves of watermelon in gravel-mulched field
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Table 4 Irrigation water use efficiency
Ab 667 m? REKE 667 m? FERE TEWEK 43 M FIRCE
Treatment 667 m? irrigation amount/m3 667 m? yield/kg Trrigation water use efficiency /(kg « m—3)
T1(CK) 0. 00 1954 —
T2 6. 00 2117 352. 8
T3 12. 00 2 582 215.2
=5 FERESH
Table 5 Variance analysis of yield
AR5 HRAR SEHF BH ¥y Ffg PE
Variation sources Sum of squares Degrees of freedom Mean square F value P value
[B])3 Regression 212 370.512 8 1 212 370.512 8 9 586. 169 0. 006 5
#%2 Residual 22.153 8 1 22.153 8
EAS R Total variation 212 392. 666 7 2
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Effects of Water Deficit on Photosynthesis Characteristics and Yield of
Watermelon in Gravel-mulched Field in Arid Regions

HUANG Shansong! , SHEN Hui'*?* , TIAN Juncang!?*,ZHANG Xiao'
(1. School of Civil Engineering and Water Conservancy, Ningxia University, Yinchuan, Ningxia 750021; 2. Ningxia Water-
saving Irrigation and Water Resources Regulation Engineering Technology Research Center, Yinchuan, Ningxia 750021;
3. Arid Areas of Modern Agricultural Water Resources Efficient Use of Engineering Research Center of Ministry of
Education, Yinchuan, Ningxia 750021)

Abstract: In order to study the effects of water deficit on photosynthesis characteristics and yield of
watermelon in gravel-mulched field in arid regions, ‘Jincheng 5’ were used as the test material, three
sprinkler irrigation quotas per 667 m® were set as: 0 m® (T1),1.5 m® (T2),3 m® (T3). The results
showed that,under the experimental conditions,both of the diurnal change of the photosynthetic rate
(Pn) and leaf stomatal conductance(Gs) in fruit-expanding-period showed a double peak curve,and the
transpiration rate (Tr) showed a single peak curve. In the meantime, all of them increased with the
increase of irrigation quota. To the contrary, the values of intercellular CO; concentration (Ci) showed
the opposite change law. By the comprehensive analysis, under the condition of water resources
shortage,it was proposed that the suitable sprinkler irrigation quota per 667 m* was 3 m®.

Keywords: water deficit; watermelon in gravel-mulched field; photosynthesis characteristics;yield
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